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PREFACE 

This is the first revision of the Comprehensive Guide, originally published in 1993. A guide to RTECS® 
had been a part of each printed and each microfiche edition of the Registry. In 1993, we recognized the 
need to provide to the users of the several electronic formats of RTECS® the information such as the 
Detailed File Description, tables, codes, abbreviations, and tape layout. This volume is provided as a 
service to our users in making such information readily available. 

The last printed edition of RTECS®, the 1985-86 edition, is now out of print and there are no plans for 
future printed editions. Production of the microfiche edition ceased in July 1993. However, the Registry is 
maintained and updated electronically each quarter by the National Institute for Occupational Safety and 
Health (NIOSH). The July 1997 update marked the twenty-sixth annual update prepared in accordance 
with the requirements of Section 20(a)(6) of the Occupational Safety and Health Act of 1970 (Public Law 
91-596). The original list, then known as the Toxic Substances List, was completed on June 28, 1971, and 
contained approximately 4,000 substances. As of July 1997, RTECS® contained 139,704 chemical entries. 

Since the first edition, the database has expanded to include primary skin and eye irritation, mutagenic 
effects, reproductive effects, tumorigenic effects, acute toxicity, and other multiple dose toxicity data. 
From its inception, the policy of NIOSH has been to record the lowest dose or lowest exposure 
concentration reported to cause the tabulated effect. It has also been the policy ofNIOSH not to evaluate 
the data, but to tabulate the values reported. The logic for this is twofold: (I) while most references are 
drawn from a core list of about 150 technical journals, sources of data also include abstracts, textbooks, 
government reports, compendia, proceedings of scientific meetings, symposia, industry reports and letters, 
professional society reports, reports by research institutions, personal communications, and publications 
from a large number of non-English language journals (most recently patent literature from the United 
States and other countries has proved to be a rich source of new data); (2) the resources available to the 
RTECS® program do not allow the time and effort required to perform an evaluation of the vast amount of 
data that has been accumulated and reported. It was decided that the offering of data from a broad 
spectrum of sources not generally accessible was of major value to the database users. 
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RTECS® EDITORIAL REVIEW BOARD 

The RTECS® Editorial Review Board_was established to serve as a source of advice and technical review 
for the RTECS® data file. The Board consists of representatives from various NIOSH Divisions and from 
other Agencies that have a direct interest in the RTECS® program. The Board meets periodically to resolve 
questions of policy and to review current and projected RTECS® operations. 
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INTRODUCTION 

Recent Changes 

This Comprehensive Guide to the Registry of Toxic Effects of Chemical Substances (RTECS®) describes 
the types of data, and their format, contained in the January I997 update of the RTECS®. Since this Guide 
was issued in I993, there have been a few changes that will be discussed in this volume. Listed below are 
the most notable of these changes (additions). 

(1) The Chemical Abstracts Service Registry Number field has been retitled CHEMICAL 
REGISTRY NUMBERS. It now includes Chemical Abstracts Service (CAS) Registry numbers, both 
current and previous, Beilstein Registry numbers, and Beilstein Handbook Reference numbers. See Section 
3 of the Detailed File Description for full information about this new service. 

(2) The listings for the Permissible Exposure Limits (PELs) of the Occupational Safety and Health 
Administration (OSHA) have undergone a format change. Current listings reflect the enforceable limits in 
the four categories regulated by OSHA: General Industry, Construction, Shipyards, and Standards for 
Federal Contractors. Each ofthese is specified in its own section ofTitle 29 ofthe Code of Federal 
Regulations (29 CFR). The I989 PELs, which were set aside by court order, are no longer listed. These 
changes are described fully in Section I8 of the Detailed File Description. 

(3) There have been some revisions in the Mutagenic Effects test systems. Two have been combined, 
a new system identified, and a change in nomenclature of another system has been adopted. These changes 
are described in Section II of the Detailed File Description. 

( 4) There have been some additions to the Toxic Effects Code Table to reflect effects described in 
the Other Multiple Dose Data Field. 

(5) A new Compound Descriptor Code, "P" for Human Data, has been added. See Section 9 of the 
Detailed File Description for an explanation. 

(6) The Department ofTransportation (DOT) Shipping and Labeling Regulations have been updated 
to reflect changes in the current Hazardous Materials List found in the current issue of the Code of Federal 
Regulations, Title 49 (CFR 49). 

(7) The Environmental Protection Agency (EPA) Toxic Substances Control Act (TSCA) Chemical 
Inventory status lines have been updated to reflect the most recent version of the EPA TSCA Inventory. 
Also, the 8( d) line, noting Health and Safety studies, has been added to the file. 

(8) Data from the National Toxicology Program (NTP) Biennial Report on Carcinogens have been 
updated to reflect the substances reported in the most recent version. The data from NTP Technical 
Reports and Toxicity Studies are added as they become available. The NTP Chemtrack Data are updated 
quarterly. 

9) The International Occupational Exposure Limits (OELs), which were first entered in I993, have 
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been updated for the first time this year. Details on the sources from which RTECS® derived these values 
are presented in Section 18 of the Detailed File Description. 

( 1 0) The chemical names listed in the RTECS® file have been converted from an all capital letter 
format to a lower case with initial capital letter format. 

(11) In response to suggestions offered in a Focus Group of RTECS® users, a series 
of facsimiles of the RTECS® records for two chemicals, 2,4,6-Trinitrotoluene and 
2,4-dichlorophenoxy Acetic Acid, in the formats of the several online and CD/ROM vendors, 
have been reproduced in this volume and labeled as Figures 1 though 14. 
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RTECS® Data Selection, Evaluation, and Use 

The toxicity information appearing in the Registry is derived from reports of the toxic effects of chemical 
substances. The absence of a substance from the Registry does not imply that the substance is non-toxic. 
A substance may not appear for a variety of reasons. Four reasons include the following: (I) the test 
results could not be cited because the protocol of the study did not meet the RTECS® selection criteria; (2) 
the substance has not yet been tested; (3) the substance has been tested, but the RTECS® literature search 
has not yet uncovered the data; or (4) the data are not publicly available. 

RTECS®'consists of tabulations of the lowest dose reported to have caused the listed toxic effect in the 
designated species by the designated route of administration. The Registry includes substances which have 
been selected primarily for the toxic effect produced by single doses. However, when the toxic effect has 
been described by the author as mutagenic, tumorigenic, or as a reproductive toxicant, the toxic dose data 
are reported for both single and multiple dose studies. A newly established toxicity field, "Other Multiple 
Dose Toxicity Data and References," includes any other effects from multiple dose studies and in time will 
become a significant part of the Registry. 

For human data, any reported adverse effect is included. 

The report of the lowest total dose administered to produce the toxic effect is given preference although 
some editorial license is taken so that additional references might be cited. No restrictions are placed on the 
amount of a substance producing death in an experimental animal nor on the time period over which the 
dose was given. The inclusion of data with the notation "LD50> _mg/kg' or LC50> _ppm" is intended 
to indicate that the substance cited has been tested up to the indicated level without reaching that level of 
toxicity. 

The Detailed File Description of RTECS® provides details of the format and content of the various toxicity 
data lines. Studies reporting primary irritation to the skin and eyes are described in~ 10; ~ 11 describes the 
mutagenic test systems and the organisms and cell types used in mutagenic testing; elements of the 
reproductive effects toxicity lines are described in ~ 12; reports of positive or equivocal tumorigenic effects 
included in the Registry are described in~ 13. (Other tumorigenic data may be found on the International 
Agency for Research on Cancer [IARC] review lines [described in ~ 1 7b] and the NTP carcinogenesis 
bioassay status lines [ ~ 20c].) ~ 14 describes acute toxicity data, including the system of Toxic Effects 
Codes (TEC). The most recently developed toxicity field, Other Multiple Dose Data, is described in~ 15. 

Toxicity data reported in the literature are transformed into Registry format using the criteria presented in 
the Detailed File Description. The gualitv of the data on which the report is based has not been evaluated. 
In most cases no attempt is made to resolve any questions about the data. One of the responsibilities of 
theRTECS® Editorial Review Board is to review a limited number of citations to resolve any ambiguities. 
Citations may be suggested for Board consideration by the data abstractors, the editor, or the Registry 
readership. The Board will review citations for resolution of ambiguities, but will not judge the relative 
merits of several publications which present contradictory data on the same substance. The Registry 
strives to represent accurately the literature as it exists, leaving to others the problem of resolving 
contradictory data. 

It is not the purpose of the Registry to quantitate a hazard through the use ofthe toxic concentration or 
dose data that are presented with each substance. UNDER NO CIRCUMSTANCES CAN THE 
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TOXIC DOSE VALUES PRESENTED WITH THESE CHEMICAL SUBSTANCES BE 
CONSIDERED DEFINITIVE VALUES FOR DESCRIBING SAFE VERSUS TOXIC DOSES 
FOR HUMAN EXPOSURE. 

General Comments 

The Editor will appreciate assistance from representatives of the industrial, academic, and governmental 
communities in supplying data for this Registry. Such assistance may be offered in the form of reprints of 
scientific publications, technical data sheets, sales or promotional material, other publicly available 
reference material, and data presented on unpublished studies. All material received will be considered to 
be in the public domain and as such may be made available to any person or organization. Data cited and 
published in the Registry will be selected according to the criteria presented herein. Information on errors 
in the file is also solicited as are general comments or recommendations. All correspondence should be 
addressed to: 

The Editor 
Registry of Toxic Effects of Chemical Substances 
National Institute for Occupational Safety and Health 
4676 Columbia Parkway 
Cincinnati, Ohio 45226 
FAX: (513) 533-8347 
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DETAILED FILE DESCRIPTION 

Selection 

Substances Included. For the purpose of this publication, the phrase "all known toxic substances" is 
interpreted by the Editor to mean all mined, manufactured, processed, synthesized, and naturally occurring 
inorganic and organic compounds. The list of substances includes drugs, food additives, preservatives, 
ores, pesticides, dyes, detergents, lubricants, soaps, plastics, extracts from plant and animal sources, plants 
and animals which are toxic by contact or consumption, and industrial intermediates and waste products 
from production processes. Some of the information in the file thus refers to materials whose composition 
is not perfectly known. The chemical substances included in this list are assumed to exhibit the reported 
toxic effect in their pure state unless otherwise noted. However, even in the case of a supposedly "pure" 
substance, there is usually some degree of uncertainty as to its exact composition and the impurities which 
may be present. This possibility must be considered in attempting to interpret the data presented since the 
toxic effects observed could in some cases be caused by a contaminant. 

Substances Excluded. Excluded from the Registry are trade name products representing compounded or 
formulated proprietary mixtures available as commercial products. These exclusions are necessary 
because of difficulties in assessing the contribution of each component of a mixture to the toxicity of that 
substance and because the formulation of a product is often changed by varying the components, their 
concentration, or the purity of the ingredients. Commercial product trade names are included, however, 
when they represent a single active chemical entity or a well-defined mixture of relatively consistent 
composition. Radioactive substances are included, but the effect reported is the chemically produced effect 
rather than the radiation effect. 

Format 

All substance prime names and synonyms in the file are listed in alphabetical order, ignoring special 
characters, such as numerals, Greek letters, and prefixes indicating substituent locations, and 
stereochemical or other structural features. These components are taken into account for secondary 
ordering in ascending alphabetical and numerical order. 

In the computer tape, each substance prime name is identified by a nine-position sequence number (two 
letters and seven numbers) which varies directly with the alphabetic sequence of the name, so that toluene, 
for example, has a higher number than benzene. Each synonym is cross-referenced to its appropriate prime 
name sequence number. The sequence number is simply an identifier assigned alphabetically and 
numerically to each substance in the Registry. It is not intentionally related to the toxicity or structure of 
the compound although compounds with alphabetically similar names and, in some cases, therefore, similar 
structures are grouped together. 

For each prime name sequence number the following data are provided when available: the substance prime 
name and synonyms; a description of the substance (where necessary); date when the RTECS® data record 
was last updated; CAS Number; Beilstein Reference Number; RTECS® Number; molecular formula; 
molecular weight; Wiswesser Line Notation (WLN); compound descriptor code(s); primary irritation; 
mutagenic, reproductive, and tumorigenic effects data; acute toxicity data; other multiple dose toxicity 
data; ACGIH Threshold Limit Values, IARC Monograph reviews; and toxicological reviews; existing 
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Federal standards; NIOSH Criteria Documents, Current Intelligence Bulletins, recommended exposure 
levels, surveillance data and analytical methods; the NTP Carcinogenesis Testing Program; and the EPA 
TSCA Inventory, GENE-TOX, TSCATS Database, Section 8(a) preliminary assessment, Section 8(b) 
chemical inventory, and Section 8(e) status programs. Each data line and citation is referenced by CODEN 
to the source from which the information was extracted. A list of CODEN abbreviations and their 
respective titles is provided in the CODEN Master File. Each field in the RTECS® data record is discussed 
below and tabulated in Section C. 

I. Substance Prime Name (Data Type A). The prime name of each substance in the Registry is 
derived from the nomenclature used by the American Chemical Society's Chemical Abstracts Service 
(CAS) in the Collective Index of Chemical Abstracts. The names are given in the inverted form. The 
complete RTECS® data record for each substance follows its prime name. 

Some entries, however, appear under the chemical or descriptive names used in the reference from which 
the toxic data were obtained. This is particularly true for those substances of questionable composition, 
such as plant or animal extracts. These prime names are accompanied by a brief description or definition 
("DEF") (Data Type C) listing the source of the substance, a general statement of constituents, or other 
pertinent information, and the CODEN citation of the reference that contained the definition. 

2. Update (Data Type E). This field specifies when the data record of a substance was last changed. 
The format is YYYYMM, e.g., 198105 =May 1981. All33,929 substances in the file as of January 1979 
were initialized with a date of 197901. When data on a new substance are first input to the file, the update 
field is assigned the month of entry. When the data record is subsequently revised, the date is changed to 
reflect the month the change was made. Any revision, for example, deletion of an invalid synonym, 
addition of new toxicity data, change in the NTP status, or correction of a molecular formula, will cause 
the update field of the substance to change. 

3. Chemical Registry Number (Data Type D). There are now two types of chemical registry numbers 
included in this field. The CAS number is a numeric designation assigned by the Chemical Abstracts 
Service of the American Chemical Society that uniquely identifies a specific chemical compound, 
regardless of the name or nomenclature system used. 

Because CAS, on occasion, assigns new numbers to selected chemicals without withdrawing the previously 
assigned numbers, confusion sometimes arises. This situation occurs when a substance is better described 
or more accurately identified. The former RTECS® policy oflisting only the current CAS number for a 
substance and dropping the earlier number with its periodic updates has resulted in the loss of previously 
accepted CAS numbers accessed by users of the database. Therefore, RTECS® will list the most recent 
CAS number available for a chemical and, to preserve continuity and prevent confusion, will include a 
second CAS number line which will list "PREVIOUS" CAS numbers. Up to ten (10) such previous CAS 
numbers will be listed for a substance. 

An additional set of Registry Numbers for organic chemicals only is now included in this data field. These 
are the Beilstein Registry Numbers (BRN) and Beilstein Handbook References (BHR) of the BEILSTEIN 
INSTITUTE of Frankfurt am Main, Germany. This Institute, which was the publisher of the well known 
"HANDBUCH DER ORGANISCHE CHEMIE," currently maintains a computerized file of more than 
three and one half million organic chemicals, listing structures, properties, and reactions. 
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NIOSH and the BEILSTEIN INSTITUTE have negotiated a cross-reference agreement whereby RTECS® 
Numbers will appear in the Beilstein file, and Beilstein Registry Numbers will appear in RTECS®. This 
cross-referencing system will serve the users of each data base with a ready pointer to an additional rich 
source oftechnical information. 

Each of these numbers is assigned a specific line number within the field. 

4. RTECS® Number (Data Type G). The RTECS® number is a unique 9-position alphanumeric 
designation assigned to each prime chemical name. These numbers are permanently assigned and will not 
change. (They are not to be confused with the alphanumeric sequence numbers by which the file is sorted.) 

5. Molecular Weight (MW) (Data Type H). The molecular weight is calculated from the molecular 
formula using standard elemental molecular weights (carbon= 12.01). 

6. Molecular Formula (MF) (Data Type F). The molecular formula designating the elemental 
composition of the substances is structured according the Hill System (See Journal of the American 
Chemical Society, 22(8):478-494, 1900), in which carbon and hydrogen (if present) are listed first, 
followed by the other elemental symbols in alphabetical order. The formulas for compounds that do not 
contain carbon are ordered strictly alphabetically by elemental symbol. Compounds such as salts or those 
containing waters of hydration have molecular formulas incorporating the CAS dot-disconnect convention, 
in which the components are listed individually and separated by a period. The individual components of 
the formula are generally given in order of decreasing carbon atom count and component ratios. A lower 
case "x" indicates that the ratio is unknown. A lower case "n" indicates a repeating polymer-like structure. 
The formula is obtained from one of the cited references or a chemical reference text, or is derived from the 
name of the substance. 

7. Wiswesser Line Notation (WLN) (Data Type J). The Wiswesser Line Notation is a line-formula 
chemical notation that precisely and concisely describes the structural formula of a chemical compound. 
This linear representation for a three-dimensional structure facilitates substructure searching for special 
functional groups and constituents that are part of the molecule. The WLNs allow machine retrieval by 
chemical characteristics. 

8. Synonyms (Data Type L). Synonyms for the substance prime name are listed alphabetically 
according to the rule described under Format. Synonyms include other chemical names, trade names, 
common or general names, foreign language names (with the language in parentheses), or codes. Some 
synonyms consist wholly or in part of registered trademarks. These trademarks are not identified as such in 
the RTECS® file because of limitations in the computer character sets used to produce the Registry. The 
Editor is aware of the problem of trademarks becoming generic trade names through common usage. While 
the Registry does not presently have a mechanism for noting trademarks, the lack of the appropriate 
registered trademark symbol does not imply that the trademarks contained herein are considered generic 
synonyms by NIOSH. Those trade names that are known to be obsolete, either because production and 
marketing of the substance has ceased or because the compound is currently manufactured under another 
name, are indicated with the abbreviation "(OBS)." 

The American Conference of Governmental Industrial Hygienists (ACGIH) in their listing ofThreshold 
Limit Values (TLV®), Department of Transportation (DOT) in the Hazardous Substances List, and the 
Occupational Safety and Health Administration in the listing of Permissible Exposure Limits (PELs) on 
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occasion use other than the prime chemical name in their designations. For the convenience of the user, 
RTECS® adds to the appropriate synonymous name in parentheses the designation ACGIH, DOT, and/or 
OSHA. For example, the prime name chemical2-Pentanone, 4-Hydroxy-4-Methyl includes in its synonym 
field the following: Diacetone Alcohol (ACGIH, DOT, OSHA). 

The reader is cautioned that some synonyms, particularly common names, may be ambiguous and refer to 
more than one substance. The substances may or may not be chemically similar. For example, some 
common names are applied in the literature both to a particular compound and to various metallic salts of 
that compound. In addition, the Registry's list of synonyms is not exhaustive, and the file may not include 
an entry for every existing use of a particular common name. Therefore, when using a synonym to look up 
data in the Registry, care must be taken to ensure that the substance record retrieved is for the particular 
substance in question and not for one with an identical common name. 

9. Compound Descriptor Codes (Data Type N). For each data type "N" code found in position 10, a 
one-letter code appears in column 14. These codes are listed below and can be used as selection keys to 
extract defined subfiles of the master file. A substance entry may contain multiple "N" records. 

CODE 

A 
c 
D 
H 
M 
N 
0 
p 

s 
T 

COMPOUND DESCRIPTION 

Agricultural Chemical 
Tumorigen 
Drug 
Hormone 
Mutagen 
Natural Product 
Organometallic 
Human Data 
Primary Irritant 
Reproductive Effector 

This compound descriptor field was developed as a search tool and, therefore, was never included in the 
printed edition of RTECS® or the microfiche edition. 

The RTECS® compound descriptor codes do not represent an evaluation of the toxicity of a substance, nor 
are the codes all-inclusive with respect to use (that is, there may be some substances in the RTECS® file 
that should be, but are not, coded as belonging to certain application classes). The codes must be 
interpreted only in conjunction with the other information found in each substance data record. 

The RTECS® descriptor codes fall into two categories: ( 1) those based on the types of toxicity data found 
in the substance data records and (2) those based on related information found in the references from which 
the data were extracted. In the first category are the following descriptor codes: tumorigen, mutagen, 
reproductive effector, primary irritant, and human data. As mentioned, these five classifications do not 
represent an evaluation ofthe overall toxicity of a substance by NIOSH. Rather, they indicate the type(s) 
of toxicity data line(s) found in the substance data record. 

The descriptor code "tumorigen" is something of a misnomer. More specifically, it denotes a "substance 
with positive or negative tumorigen citation(s)." That is, any substance with the descriptor code 
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"tumorigen" will have one or more of the following in its RTECS® data record: 

• One or more tumorigenic data lines (Data Type S, see Section 2. ~13). 

• One or more U.N. International Agency for Research on Cancer (IARC) review lines (Data Type 
V), regardless of whether the IARC review concluded that the carcinogenicity of the substance was 
noted as Sufficient Evidence, Limited Evidence, Inadequate Evidence, or No Evidence. 

• One or more National Toxicology Program (NTP) carcinogenesis bioassay studies status lines (Data 
Type Y), regardless of whether the substance had only been selected for test or whether the NTP 
study showed Clear Evidence, Some Evidence, Equivocal Evidence, or No Evidence of 
Carcinogenicity, or that the test is still in progress. 

Based on the above criteria, therefore, there may be some substances in RTECS® that have only negative 
IARC reviews or NTP status lines, but that still appear with the descriptor code "tumorigen." This is done 
to bring the significance of the results of the IARC reviews and the NTP studies to the user's attention. 
Again, this points out the need to review the complete data record before drawing any conclusion about the 
total toxic potential of a substance. The user must not rely solely on the descriptor code. 

Any substance with the descriptor code "reproductive effector'' will contain: 

• One or more reproductive effects data lines (Data TypeR) or 

• One or more tumorigenic data lines (Data Type S) that cite either transplacental carcinogenesis 
(Toxic Effects Code [TEC] T65) or tumors to the reproductive system (TEC T61, T62, T63, T64, 
or T69). Thus, a substance reported to cause these latter two types of effects will contain both 
tumorigen and reproductive effector compound descriptor codes. 

Any substance described as a "primary irritant" will contain one or more skin or eye irritation data lines 
(data Type P) in its RTECS® data record. 

Finally, the descriptor code "Human Data" was added to correct a problem. In most databases, it is 
possible to call up all data lines containing human data with a single keystroke. This was not true of 
RTECS® because its editors had chosen to refme the "human data" into 5 categories (human, man, 
woman, child, infant). Therefore, calling for human data would yield only a portion of the desired 
datalines. By adding the compound descriptor code "P," all human data can be accessed with a single 
keystroke, and the specificity of requesting lines having the following species labels are not lost to the 
original toxicity data. 

Hum human 
Man man 
Wmn woman 
Chd child 
Inf infant. 

The remaining five descriptor codes (agricultural chemical and pesticide, drug, organometallic, hormone, 
and natural product) are use or application codes and are included in the file based only on information 
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found in the references cited in RTECS®. For example, if an article that reports an oral-rat LD50 value for 
a substance indicates the substance is used as a drug or a pesticide, then it will be so coded in the file. 
However, if the article makes no such indication, descriptor codes will not be added the data record. 
Therefore, the user should recognize that these classifications are not all-inclusive; they are based solely on 
information in the references from which the RTECS® is compiled. 

Agricultural chemicals include those used improve crop yields, such as fertilizers and pesticides of all 
kinds. Drugs include both commercially available (approved) compounds, as well as those that have been 
identified as experimental. Hormones include both those naturally found in the body and synthetic 
substances that act like hormones. Natural products include organic compounds that are produced by 
plants, animals, and microorganisms and that are not commercially synthesized. 

10. Skin and Eye Irritation Data (Data Type P). Each irritation data line includes, in sequence, the 
tissue tested (skin or eye); the species of animal tested; the total dose and where applicable, the duration of 
exposure; for skin tests only, whether open or occlusive; an interpretation of the irritation response severity 
when noted by the author; and the reference from which the information was extracted. Only positive 
irritation test results are included in the Registry. 

Substances that are applied topically the skin or the mucous membranes can elicit either (a) systemic 
effects of an acute or chronic nature or (b) local effects, more properly termed "primary irritation." A 
primary irritant is a substance that, if present in sufficient quantity for a sufficient period of time, will 
produce a non-allergic, inflammatory reaction of the skin or of the mucous membrane at the site of contact. 
Primary irritant'S are further limited by the editor to those substances that are not corrosive. Hence, 
concentrated sulfuric acid is not classified as a primary irritant. 

a. Primary Skin Irritation. In experimental animals, a primary skin irritant is defined as a chemical 
substance that produces an irritant response on first exposure in a majority of the test subjects. However, 
in some instances compounds act more subtly and require either repeated contact or special environmental 
conditions (humidity, temperature, occlusion, etc.) to produce a response. 

The most standard animal irritation test is the Draize procedure (Journal of Pharmacology and 
Experimental Therapeutics, 82: 377-390, 1944). This procedure has been modified and adopted as a 
regulatory test by the Consumer Product Safety Commission (CPSC) in 16 CFR 1500.41 (formerly 21 
CFR 191.11 ). ln this test a known amount (0.5 ml of a liquid or 0.5 gm of a solid or semisolid) of the test 
substance is introduced under a one square inch gauze patch. The patch is applied to the skin (clipped free 
ofhair) of twelve albino rabbits. Six rabbits are tested with intact skin and six with abraded skin. The 
abrasions are minor incisions made through the stratum corneum, but are not sufficiently deep to disturb 
the dermis or produce bleeding. The patch is secured in place with adhesive tape, and the entire trunk of 
the animal is wrapped with an impervious material, such as rubberized cloth, for a 24-hour period. The 
animal is immobilized during exposure. After 24 hours the patches are removed and the resulting reaction 
evaluated for erythema, eschar, and edema formation. The reaction is again scored at the end of 72 hours 
( 48 hours after the initial reading), and the two readings are averaged. A substance producing any degree 
of positive reaction is cited in the Registry as an irritant. 

As the modified Draize procedure described above has become the standard test specified by the U.S. 
Government, nearly all of the primary skin irritation data either strictly adhere to the test protocol or 
involve only simple modifications to it. When test procedures other than those described above are 

10 



reported in the literature, appropriate codes are included in the irritation data line to indicate those 
deviations. 

The most common modification is the lack of occlusion of the test patch, so that the treated area is left open 
the atmosphere. In such cases, the notation "open" appears in the irritation data line. Another frequent 
modification involves whole arm or whole body immersion in the test substance or, more commonly, in a 
dilute aqueous solution of the test substance. This type of test is often conducted on soap or detergent 
solutions. Immersion data are identified by the abbreviation "imm" in the data line. 

The dose reported is based first on the lowest dose producing an irritant effect and second on the latest 
study published. The dose is expressed as follows: 

• Single application by the modified Draize procedure is indicated by only a dose amount. If no 
exposure time is given, then the data are for the standard 72-hour test. For test times other than 72 
hours, the dose data are given in mg (or in an appropriate unit)/duration of exposure, e.g., I 0 
mg/24H. 

• Multiple applications involve administration of the dose in divided portions applied periodically. 
The total dose of test substance is expressed in mg (or appropriate unit)/duration of exposure, with 
the symbol "I" indicating intermittent exposure, e.g., 5 mg/60-l. 

The method of testing substances for primary skin irritation given in the Code of Federal Regulations does 
not indicate an interpretation of the response. However, some authors do include a subjective rating of the 
irritation observed. If such a severity rating is given, it is included in the data line as mild ("MLD"), 
moderate ("MOD"), or severe ("SEV"). The Draize procedure employs a rating which is included here for 
informational purposes only since other researchers may not categorize response in this manner. 

Category Draize 

Mild MLD 

Moderate MOD 

Severe SEV 

Skin Reaction 

Well defined erythema and slight edema (edges of area well 
defined by definite raising) 

Moderate to severe erythema and moderate edema (area raised 
approximately 1 mm) 

Severe erythema (beet redness) to slight eschar formation (injuries 
in depth) and severe edema (raised more than I mm and extending 
beyond area of exposure) 

b. Primary Eye Irritation. In experimental animals, a primary eye irritant is defined as a chemical 
substance that produces an irritant response in the test subject on first exposure. Eye irritation study 
procedures developed by Draize have been modified and adopted as a regulatory test by CPSC in I6 CFR 
I500.42. In this procedure, a known amount of the test material (0.1 ml of a liquid or 100 mg of a solid or 
paste) is placed in one eye of each of six albino rabbits; the other eye remains untreated, serving as a 
control. The eyes are not washed after instillation and are examined at 24, 48, and 72 hours for ocular 
reaction. After the recording of ocular reaction at 24 hours, any or all eyes may be further examined, 
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following the application of fluorescein. Any or all of eyes may also be washed with a sodium chloride 
solution (U.S.P. or equivalent) after the 24-hour reaction has been recorded. 

A test is scored positive if any of the following effects are observed: ( 1) ulceration (besides fine stippling); 
(2) opacity of the cornea (other than slight dulling of normal luster); (3) inflammation of the iris (other than 
a slight deepening of the rugae or circumcorneal injection of the blood vessel); ( 4) swelling of the 
conjunctiva (excluding the cornea and iris) with eversion of the eyelid; or (5) a diffuse crimson-red color 
with individual vessels not clearly identifiable. A substance is an eye irritant if four of six rabbits score 
positive. It is considered a nonirritant if none or only one of six animals exhibits irritation. If intermediate 
results are obtained, the test is performed again. For the purpose of RTECS®, substances producing any 
degree of irritation in the eye are identified in the Registry as irritants. When an author has designated a 
substance as either a mild, moderate, or severe eye irritant, this designation is also reported. 

The dose reported is based first on the lowest dose producing an irritant effect and second on the latest 
study published. Single and multiple applications are indicated as described in ~1 Oa above. Test times 
other than 72 hours are noted in the dose. All eye irritant test exposures are assumed to be continuous, 
unless the reference states that the eyes were washed after instillation. ln this case, the notation "rns" 
(rinsed) is included in the data line. 

c. Species Exposed. Since Draize procedures for determining both skin and eye irritation specify 
rabbits as the test species, most of the animal irritation data in the Registry are for rabbits, although any of 
the species listed in Table ll may be used. The editor endeavors to include as much human data as possible 
since this information is directly applicable to occupational exposure. Much of this data comes from 
studies conducted on volunteers (such as the cosmetic or soap ingredients) or from persons accidentally 
exposed. When an accidental exposure, such as a spill, is cited, the data line includes the abbreviation 
"nse" (non-standard exposure). ln these cases it is often very difficult to determine the precise amount of 
the substance to which the individual was exposed. Therefore, for accidental exposures an estimate of the 
concentration or the strength of the substance, rather than a total dose amount, is generally provided. 

11. Mutation Data (Data Type Q).. Mutation data include both whole animal and in vitro 
studies. Each mutation data line includes, in sequence, the mutation test system utilized, the species of 
tested organism (and, where applicable, the route of administration or cell type), the exposure concentration 
or dose, and the reference from which the information was extracted. Only positive mutation test results 
are cited in the Registry. 

A mutation is defined as any heritable change in genetic material. Unlike irritation, reproductive effects, 
tumorigenic, acute, and other multiple dose toxicity data (see~~ 10, 11, 12, 13, 14, and 15, respectively), 
which report the results of whole animal studies, mutation data also include studies on lower organisms 
such as bacteria, yeasts, molds, and insects, as well as in vitro mammalian cell cultures. Studies of plant 
mutagenesis are not now included in the Registry. No attempt is made to evaluate the significance of the 
data or to rate the relative potency of the compound as a mutagenic risk to man. 

a. Mutation Test System. A number of test systems are used to detect genetic alterations caused by 
chemical substances. Those systems currently cited in the Registry are listed below. Others found in the 
literature have been grouped together under the general term "other mutation test system" (oms). Each test 
system is identified by the 3-letter code shown in parentheses. For additional information about mutation 
tests, the reader may wish consult the Handbook of Mutagenicity Test Procedures, edited by B.J. Kilbey, 
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M. Legator, W. Nichols, and C. Ramel (Amsterdam: Elsevier, Second Edition, 1984). 

• Mutation in Microorganisms (mmo) - System is based on the detection of heritable genetic 
alterations in microorganisms exposed directly the chemical substance. An enzymatic activation 
step is automatically included in the test procedure. To differentiate between early tests in which the 
activation step was not an automatic inclusion, the notation "with S9" or "without S9" will appear 
on the dataline. 

• Micronucleus Test (mnt) -System utilizes the fact that chromosomes or chromosome fragments 
may not be incorporated into one or the other of the daughter nuclei during cell division. 

• Specific Locus Test (slt) -System utilizes a method for detecting and measuring rates of mutation 
at any or all of several recessive loci. 

• DNA Damage (dnd) -System detects the damage to DNA strands, including strand breaks, 
crosslinks, and other abnormalities. 

• DNA Repair (dnr) -System utilizes methods of monitoring DNA repair as a function of induced 
genetic damage. 

• Unscheduled DNA Synthesis (dns) -System detects the synthesis of DNA during usually non­
synthetic phases. 

• DNA Inhibition (dni) -System detects inhibition of DNA synthesis. 

• Gene Conversion and Mitotic Recombination (mrc) -System utilizes unequal recovery of genetic 
markers in the region of the exchange during genetic recombination. 

• Cytogenetic Analysis (cyt) - System utilizes cultured cells or cell lines to assay for chromosomal 
aberrations following the administration of chemical substances. 

• Sister Chromatid Exchange (see) -System detects the interchange of DNA in cytological 
preparations of metaphase chromosomes between replication products at apparently homologous 
loci. 

• Sex Chromosome Loss and Nondisjunction (sln) -System measures the nonseparation of 
homologous chromosomes at meiosis and mitosis. 

• Dominant Lethal Test ( dlt) - A dominant lethal is a genetic change in a gamete that kills the zygote 
produced by that gamete. In mammals, the dominant lethal test measures the reduction of litter size 
by examining the uterus and noting the number of surviving and dead implants. 

• Mutation in Mammalian Somatic Cells (msc) - System utilizes the induction and isolation of 
mutants in cultured mammalian cells by identification of the gene change. 

• Host-Mediated Assay (hma) - System uses two separate species, generally mammalian and 
bacterial, to detect heritable genetic alteration caused by metabolic conversion of chemical 

13 



substances administered to host mammalian species in the bacterial indicator species. 

• Sperm Morphology (spm) -System measures the departure from normal in the appearance of 
sperm. 

• Heritable Translocation Test (tm) -Test measures the transmissibility of induced trans locations to 
subsequent generations. ln mammals, the test uses sterility and reduced fertility in the progeny of 
the treated parent. ln addition, cytological analysis of the F l progeny or subsequent progeny of the 
treated parent is carried out to prove the existence of the induced translocation. ln Drosophila, 
heritable translocations are detected genetically using easily distinguishable phenotypic markers, and 
these translocations can be verified with cytogenetic techniques. 

• Morphological Transformation (mtr) - System utilizes morphological criteria to detect cytological 
differences between normal and transformed tumorigenic cells. 

• Phage Inhibition Capacity (pic) - System utilizes a lysogenic virus to detect a change in the genetic 
characteristics by the transformation of the virus from noninfectious to infectious. 

• Body Fluid Assay (bfa) - System uses two separate species, usually mammalian and bacterial. Test 
substance is first administered to host, from whom body fluid (e.g., blood or urine) is subsequently 
taken. This body fluid is then tested in vitro, and mutations are measured in the bacterial species. 

• DNA Adduct (dna) -System detects the covalent bonding of chemical substances to DNA through 
the identification of modified nucleotides. 

b. Those test species that are peculiar to mutation data cited in the Registry are designated by the 3-
letter codes shown in the following table. Other species are listed in Table V. 

Code Species 

Bacteria: bcs Bacillus subtilis 
esc Escherichia coli 
hmi Haemophilus influenzae 
klp Klebsiella pneumoniae 
sat Salmonella typhimurium 
srm Serratia marcescens 

Molds: asn Aspergillus nidulans 
nsc Neurospora crassa 

Yeasts: smc Saccharomyces cerevisiae 
ssp Schizosaccharomyces pombe 

Protozoa:clr Chylamydomonas reinhardi 
eug Euglena gracilis 
orm Other microorganisms 

Insects: dmg Drosophila melanogaster 
dpo Drosophila pseudo-obscura 
grh Grasshopper 
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slw Silkworm 
om Other insect 

Fish: sal Salmon 
ofs Other fish 

If the test organism is a cell type from a particular species (generally mammalian), the parent species 
is reported, followed by a colon and the cell type designation. For example, human leukocytes are coded 
"hmn:leu." The various cell types currently cited in the Registry are listed below: 

Designation 

ast 
bmr 
emb 
fbr 
hla 
kdy 
leu 
lng 
lvr 
mmr 
tes 
oth 

Cell Type 

Ascites tumor 
Bone marrow 
Embryo 
Fibroblast 
HeLa cell 
Kidney 
Leukocyte 
Lung 
Liver 
Mammary gland 
Testis 
Other cell types not 
listed above 

ln the case of host-mediated and body fluid assays, the host and indicator organisms are given as follows: 
host organism/indicator organism, e.g., "ham/sat" for a test in which hamsters were exposed the test 
chemical and S. Typhimurium was used as the indicator organism. 

For in vivo mutagenic studies, the route of administration is specified following the species designation, 
e.g., "mus-orl" for oral administration to mice. See Table I for a complete list of routes cited in the 
Registry. The route of administration is not specified for in vitro data. 

c. Units of Exposure. The lowest dose producing a positive effect is cited. The author's calculations 
are used to determine the lowest dose at which a positive effect was observed. If the author fails to state 
the lowest effective dose, two times the control dose will be used. Ideally, the dose should be reported in 
universally accepted toxicological units such as milligrams of test chemical per kilogram of test animal 
body weight. While this is possible when the actual intake of a chemical by an organism ofknown weight 
is reported, it is not possible in many systems using insect and bacterial species. When a dose is reported 
or where the amount can be converted to a dose unit, it is normally listed as milligrams per kilogram 
(mg/kg). However, micrograms (fA-g), nanograms (ng), or picograms (pg) per kilogram may also be used 
for convenience of presentation. Concentrations of gaseous substances in air are listed as parts per hundred 
(pph), million (ppm), billion (ppb}, or trillion (ppt). 

Test systems using microbial organisms usually report exposure data as an amount of chemical per liter 
(L), or amount per plate, well, or disc. The amount may be on a weight (gm, mg, }J-g, ng, or pg) or molar 
(millimole [mmol], micromole (fA-mole], nanomole [nmole], or picomole [pmole]) basis. These units 
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describe the exposure concentration rather than the dose actually taken up by the test species. Insufficient 
data currently exist to permit the development of dose amounts from this information. ln such cases, 
therefore, the substance concentration units used by the author are reported. 

Since the exposure values reported in host-mediated assays are the doses delivered to the host organism, no 
attempt is made to estimate the exposure concentration to the indicator organism. The exposure values 
cited for host-mediated assay data are in units of milligrams (or other appropriate unit ofweight) of 
substance administered per kilogram of host body weight or in parts of vapor or gas per million (ppm) 
parts of air (or other appropriate concentration) by volume. 

12. Reproductive Effects Data (Data Type R). Each reproductive effects data line includes, in 
sequence, the reproductive effects code(s), the route of exposure, the species of animal tested, the type of 
dose, the total dose amount administered, the time and duration of administration, and the reference from 
which the information was extracted. Only positive reproductive effects data for mammalian species are 
cited in the Registry. Because of differences in the reproductive systems among species and the systems' 
varying responses to chemical exposures, no attempt is made to extrapolate animal data or to evaluate the 
significance of a substance as a reproductive risk to humans. Each element of the reproductive effects data 
line is discussed below: 

a. Reproductive Effects Code. For purposes of the Registry, the reproductive effects for which dose 
data are cited have been grouped into seven categories: paternal effects, maternal effects, effects on 
fertility, effects on the embryo or fetus, specific developmental abnormalities, tumorigenic effects, and 
effects on the newborn. Within these seven categories, 65 specific effects have been defined. The effects 
cited on a given data line were reported to occur in the species and at the dose level given on that line. Up 
to three reproductive effects are cited on a single data line. If more than three reproductive effects are 
reported for the same route-species-dose level-duration combination, duplicate lines will appear in this 
section of the file to allow complete coding of the reproductive effects. 

b. Route of Exposure or Administration. See Table IV for a complete list of abbreviations and 
definitions of the various routes of exposure reported in the Registry. For reproductive effects data, the 
specific route is listed in RTECS® either when the substance was administered to only one of the parents or 
when the substance was administered to both parents by the same route. However, if the substance was 
administered to each parent by a different route, the route is indicated as "mul" (multiple). 

c. Species Exposed. Reproductive effects data are cited in the Registry for mammalian species only. 
Species abbreviations are the same as those used for acute toxicity data and are shown in Table V. Also 
shown in Table V are approximate gestation periods. 

d. Type of Exposure. Only two types of exposure, TDLo and TCLo, are used to describe the dose 
amounts reported for reproductive effects data. These two terms, which are also used to describe toxic 
dose data, are defined in ~14d. 

e. Dose Amounts and Units. The total dose amount that was administered to the exposed parent is 
given. If the substance was administered to both parents, the individual amounts to each parent are added 
together and the total amount shown. Where necessary, appropriate conversion of dose units is made. The 
dose amounts listed are those for which the reported effects are statistically significant. The statistical test 
is that used by the author. If no statistic is reported, a Fisher's Exact Test is applied with significance at 
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the 0.05 level, unless the author makes a strong case for significance at some other level. 

Dose units are usually given as an amount administered per unit body weight or as parts of vapor or gas 
per million parts of air by volume. A complete description of dose units is given in ~14e. There is no 
limitation on either the quantity or concentration of the dose or the duration of exposure reported to have 
caused the reproductive effect. 

f. Time and Duration of Treatment. The time when a substance is administered to either or both 
parents may significantly affect the results of a reproductive study, because there are differing critical 
periods during the reproductive cycles of each species. Therefore, to provide some indication of when the 
substance was administered, which should facilitate selection of specific data for analysis by the reader, a 
series of up to four terms follows the dose amount. These terms indicate to which parent(s) and at what 
time the substance was administered. The terms take the general form: 

(uD male/vD pre/w-xD preg/yD post) 

where u = total number of days of administration to male prior to mating 
v = total number of days of administration to female prior to mating 
w = first day of administration to pregnant female during gestation 
x = last day of administration to pregnant female during gestation 
y = total number of days of administration to lactating mother after birth of 

offspring 

If administration is to the male only, then only the first of the above four terms is shown following the total 
dose to the male, e.g., 10 mg/kg (SD male). If administration is to the female only, then only the second, 
third, or fourth term, or any combination thereof, is shown following the total dose to the female. For 
example: 

10 mglkg (3D pre) 
10 mg/kg (3D pre/4-7D preg) 
10 mg/kg (3D pr/4-7D per/SD post) 
10 mg/kg (3D pre/SD post) 
10 mg/kg ( 4-7D preg) 
1 0 mg/kg ( 4-7D preg/SD post) 
10 mg/kg (SD post) (NOTE: This example indicates administration to the 

lactating mother only after birth of the offspring.) 

If the administration is to both parents, then the first term and any combination of the last three terms are 
listed, e.g., 10 mg/kg (SD male/3D preg/4-7D post). If administration is continuous through two or more 
of the above periods, the above format is abbreviated by replacing the slash(/) with a dash(-). For 
example, 10 mg/kg (3D pre-SD post) means a total of 10 mg/kg administered to the female for three days 
prior to mating, on each day during gestation, and for five days following birth. Approximate gestation 
period for various species are shown in Table V. 

g. Multigeneration Studies. Some reproductive studies entail administration of a substance to several 
consecutive generations, with the reproductive effects measured in the final generation. The protocols for 
such studies vary widely. Therefore, because of the inherent complexity and variability of these studies, 
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they are cited in RTECS® in a simplified format as follows: 

The specific route of administration is reported if it was the same for all parents of all generations; 
otherwise, the abbreviation "mul" is used. The total dose amount shown is that administered to the F 0 

generation only (as described in ~12e above); doses to the Fn (where n = 1,2,3, etc.) generations are not 
reported. The time and duration of treatment for multi generation studies are not included in the data Line. 
Instead, the dose amount is followed by multigeneration, e.g., I 0 mg/kg multigeneration. The reader must 
consult the cited reference for complete details of the study protocol. 

13. Tumorigenic Data (Data TypeS). Tumorigenic dose data also appear under data type R. The 
format of these data types are identical to that of the acute toxicity data line, which is described in detail in 
~14. Briefly, each tumorigenic data line sequentially includes toxic effects code(s), the route of exposure, 
the species of animal studied, the type of dose (either TDLo or TCLo ), the total dose amount administered, 
the duration of exposure, and the reference from which the information was extracted. Only positive or 
equivocal tumorigenic reports are cited in this section. For other information about tumorigenicity, the 
reader should see the IARC monograph review lines (~17b), the ACGIH review lines (~17a), and the NTP 
status lines (~20d). 

The importance attached to reports of the carcinogenic activity of substances necessitates a more detailed 
discussion of the criteria used to include this type of data in the Registry. Tumorigenic citations are 
classified according to the reported results of the study only to aid the reader in selecting appropriate 
references for in-depth review and evaluation. The two classifications used are YO I, indicating a positive 
carcinogenic finding, and V02, indicating a study producing benign tumors. A third classification, V03, 
was added to denote those studies reporting uncertain, but seemingly positive, results. The criteria for 
these three classifications are listed below. As explained in the Introduction, these criteria are used to 
abstract the data in individual reports on a consistent basis and do not represent a comprehensive 
evaluation of the tumorigenic potential of a substance to humans. 

Because of the increasing concern with carcinogens in the occupational environment, the Registry cites 
multiple studies in which tumorigenic responses were reported. That is, for a given substance, a particular 
route-species combination may be cited more than once if the results of the multiple studies are coded VOl, 
V02, or V03. These multiple tumorigenic entries have been cited simply with a toxicity measure ofTD 
(toxic dose) or TC (toxic concentration). 

The following nine technical criteria are used by RTECS® to abstract the toxicological literature and 
classify studies that report positive tumorigenic responses. NO ATTEMPTS ARE MADE EITHER TO 
EVALUATE THE VARIOUS TEST PROCEDURES OR TO CORRELATE RESULTS FROM 
DIFFERENT EXPERIMENTS. 

(a) A citation is coded with the TEC "YO I" (carcinogenic) when review of an article reveals that all of 
the following criteria are satisfied: 

• A statistically significant increase in the incidence of tumors in the test animals. The statistical test 
is that used by the author. If no statistic is reported, a Fisher's Exact Test is applied with 
significance at the 0.05 level, unless the author makes a strong case for significance at some other 
level. 
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• A control group of animals is used and the treated and control animals are maintained under 
identical conditions. 

• The sole experimental variable between the groups is the administration or non-administration of the 
test substance (see i below). 

• The tumors consist of autonomous populations of cells of abnormal cytology capable of invading 
and destroying normal tissues, or the tumors metastasize as confirmed by histopathology. 

(b) A citation is coded with the TEC "V02" (neoplastic) when review of an article reveals that all ofthe 
following criteria are satisfied: 

• A statistically significant increase in the incidence of tumors in the test animals. The statistical test 
is that used by the author. If no statistic is reported, a Fisher's Exact Test is applied with 
significance at the 0.05 level, unless the author makes a strong case for significance at some other 
level. 

• A control group of animals is used, and the treated and control animals are maintained under 
identical conditions. 

• The sole experimental variable between the groups is the administration or non-administration of the 
test substance (see i below). 

• The tumors consist of cells that closely resemble the tissue of origin, that are not grossly abnormal 
cytologically, that may compress surrounding tissues, but that neither invade tissues nor metastasize; 
or 

• The tumors produced cannot definitely be classified as either benign or malignant. 

(c) A citation is coded with the TEC "V03" (equivocal tumorigenic agent) when some evidence of 
tumorigenic activity is presented, but one or more of the criteria listed in (I) or (2) above is lacking. Thus, 
a report with positive pathological findings, but with no mention of control animals, is coded V03. Reports 
in which the results are not interpretable are not cited in the Registry. 

(d) Since an author may make statements or conclusions based on a larger context than that of the 
particular data reported, papers in which the author's conclusions differ substantially from the evidence 
presented in the paper are subject to review by the RTECS® Editorial Review Board. 

(e) All doses except for those for transplacental carcinogenesis are reported in RTECS® in one ofthe 
following formats. 

• For all routes of administration other than inhalation: Cumulative dose in mg (or other appropriate 
unit)/kg/duration of administration. 

Whenever the dose reported in the reference is not in the above units, conversion to this format is made 
based on the information given in ~14e. The total cumulative dose is derived from the lowest dose level 
that produces tumors in the test group. 
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• For inhalation experiments: Concentrations in ppm (or mg/m3)/total duration of exposure. 
The concentration refers to the lowest concentration that produces tumors. 

(f) Transplacental carcinogenic doses are reported in RTECS® in one of the following formats: 

• For all routes of administration other than inhalation: Cumulative dose in mg/kg/(time of 
administration during pregnancy). The cumulative dose is derived from the lowest single dose that 
produces tumors in the offspring. The chemical is administered to the mother. 

• For inhalation experiments: Concentration in ppm (or mg/m3)/(time of exposure during pregnancy). 
The concentration refers to the lowest concentration that produces tumors in the offspring. The 
mother is exposed to the chemical either during pregnancy or lactation. 

(g) For the purposes of RTECS®, all test chemicals are reported as pure, unless otherwise stated by the 
author. This does not rule out the possibility that unknown impurities may have been present. 

(h) A mixture of compounds whose test results satisfy the criteria in (1 ), (2), or (3) above is included if 
the composition of the mixture can be clearly defined. 

(i) For tests involving promoters or initiators, a study is included if the following conditions are 
satisfied (in addition to the criteria in (1), (2), or (3) above: 

• The test chemical is applied first followed by an application of a standard promoter. A positive 
control group in which the test animals are subjected to the same standard promoter under identical 
conditions is maintained throughout the duration of the experiment. The data are not used if no 
mention of positive and negative control groups is made in the reference. 

• A known carcinogen is first applied as an initiator, followed by application of the test chemical as a 
promoter. A positive control group in which the test animals are subjected to the same initiator 
under identical conditions is maintained throughout the duration of the experiment. The data are not 
used if no mention of positive and negative control groups is made in the reference. 

14. Acute Toxicity Data (Data Type T). Each dose data line sequentially includes toxic effects; the 
route of exposure; the species of animal studied; the type of dose; the amount of substance per body weight 
or concentration per unit of air volume and, where applicable, the duration of exposure; and the reference 
from which the information was extracted. Each element of the acute toxicity line is discussed below. 

a. Toxic Effects. The toxic effects listed in the Registry should not be viewed as an exhaustive 
representation of all the potential toxic effects of a compound. Beginning in October 1980, a coding 
system was developed to include over 400 different effects. These effects are noted in the Registry by 
means of an alphanumeric Toxic Effects Code (TEC). The TEC permits a detailed coding of the toxic 
effects reported in the literature and is included for human and animal data. 

ln the computer tape, the TEC is the first entry on the toxicity data line; it appears to the left of the route of 
administration. Each TEC is made up of one or more code segments, each of which contains three 
characters. Each TEC, which may contain as many as three code segments, is preceded by a single digit 
(1, 2, or 3) that indicates the number of segments. For example, the entry "2J18K13" indicates two code 
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segments: Jl8 and KI3. An explanation of the individual code segments is given below. 

The first position of each segment is alphabetic and describes an organ, tissue or functional system, or 
other major physiological or behavioral grouping. Positions two and three are numeric damage codes that 
specifY individual toxic effects within each system. A complete list ofTECs, including all major system 
groupings and individual damage coded, appears in Table II. Using Table 11 to decode the preceding 
example (2Jl 8K13), the reader finds that for the "JI 8" TEC segment, the "J" represents the lung as the 
affected organ and the "I 8" indicates pleural thickening. For "KI3," "K" represents the gastrointestinal 
system and "13" means nausea or vomiting. 

In selected CD-ROM and online versions, the codes have been expanded to their verbal equivalents as 
reported in Tables II and Ill. 

In using the TEC, the reader should be aware of the following restrictions: 

• Specific TECs included in Table II may change as more experience is gained in coding the literature. 
Some may be deleted, while others may be added. The TEC is not static and will be changed to 
reflect the information reported in the literature. 

• TECs listed in each line describe effects reported only for the route and species specified on that 
line. 

• The TECs listed in the Registry should not be viewed as an exhaustive representation of all the 
potential toxic effects of a compound. This caution results from two considerations. The first is 
that each RTECS® data line is limited to a maximum of three code segments. For studies in which 
more than three effects were reported, only those deemed most significant will be listed. Second, the 
effects are limited to those that meet the basic selection criteria for inclusion in the Registry, i.e., 
lowest dose for a given route-species combination. Unique effects reported in studies not cited in the 
Registry would, therefore, not be listed herein. This restriction is important because, for example, 
studies done to determine acute LD50 values often report little other information besides the LD50 
itself. 

b. Route of Exposure or Administration. Although many exposures to substances in the industrial 
community occur via the respiratory tract or skin, most studies in the published literature report exposures 
of experimental animals in which the test substances were introduced primarily through the mouth by pills, 
in food, in drinking water, or by intubation directly into the stomach. The abbreviations and definitions of 
the various routes of exposure reported in the Registry are found in Table IV. 

c. Species Exposed. Since the effects of exposure of humans are of primary concern, we have 
indicated, when available, whether the results were observed in man, woman, child, or infant. If no such 
distinction was made in the reference, the abbreviation "hmn" (human) is used. (NOTE: it is also possible 
to search out all human data by using the Compound Descriptor Code "P" for human data). However, the 
results of studies on rats or mice are the most frequently reported and hence provide the most useful data 
for comparative purposes. The species and abbreviations used in reporting toxic dose data are listed 
alphabetically in Table V. 

d. Description of Exposure. Six abbreviations are used to describe the administered dose reported in 
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the literature. These abbreviations indicate whether the dose caused death (LD) or other toxic non-lethal 
effect (TD), or whether it was administered as a lethal concentration (LC) or toxic concentration (TC) in 
the inhaled air. In general, the term "Lo" is used where the number of subjects studied was not a 
significant number from the population or the calculated percentage of subjects showing an effect was 100. 
The doses and concentrations are defined as follows: 

TDLo--Toxic Dose Low--The lowest dose of a substance introduced by any route, other than inhalation, 
over any given period of time and reported to produce any toxic effect in humans or to produce 
tumorigenic, reproductive, or multiple dose effects in animals. 

TCLo--Toxic Concentration Low--the lowest concentration of a substance in air to which humans or 
animals have been exposed for any given period of time that has produced any toxic effect in humans or 
produced tumorigenic, reproductive, or multiple dose effects in animals. 

LDLo--Lethal Dose Low--the lowest dose (other than LD50) of a substance introduced by any route, other 
than inhalation, over any given period of time in one or more divided portions and reported to have caused 
death in humans or animals. 

LD50--Lethal Dose Fifty--a calculated dose of a substance which is expected to cause the death of 50% of 
an entire defined experimental animal population. lt is determined from the exposure to the substance by 
any route other than inhalation of a significant number from that population. Other lethal dose 
percentages, such as LD 1, LD 10, LD30, and LD99, may be published in the scientific literature for the 
specific purposes of the author. Such data would be published in the Registry if these figures, in the 
absence of a calculated lethal dose (LD50), were the lowest found in the literature. 

LCLo--Lethal Concentration Low--the lowest concentration of a substance in air, other than LC50, which 
has been reported to have caused death in humans or animals. The reported concentrations may be entered 
for periods of exposure that are less than 24 hours (acute) or greater than 24 hours (subacute and chronic). 

LC50--Lethal Concentration Fifty--a calculated concentration of substance in air, exposure to which for a 
specified length of time is expected to cause the death of 50% of an entire defined experimental animal 
population. lt is determined from the exposure to the substance of a significant number from that 
population. 

e. Units of Dose Measurement. As in almost all experimental toxicology, the doses given are 
expressed in terms of the quantity administered per unit body weight, or quantity per skin surface area, or 
quantity per unit volume of the respired air. ln addition, the duration of time over which the dose was 
administered is also listed, as needed. 

Dose amounts are generally expressed as milligrams (one thousandth of a gram) per kilogram (mglkg). ln 
some cases, because of dose size and its practical presentation in the file, micrograms (one millionth of a 
gram) per kilogram (fig/kg), or nanograms (one billionth of a gram) per kilogram (ng/kg) are used. 
Volume measurements of dose were converted to weight units by appropriate calculations. Densities were 
obtained from standard reference texts. Where densities were not readily available, doses were reported as 
milliliters per kilogram (ml/kg). 

All body weights are converted to kilograms (kg) for uniformity. For those references in which the dose 
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was reported to have been administered to an animal of unspecified weight or a given number of animals in 
a group (e.g., feeding studies) without weight data, the weights of the respective animal species are 
assumed to be those listed in Table V and the dose listed on a per kilogram body weight basis. 
Assumptions for daily food and water intake are found in Table V to allow approximating dosages for 
humans and experimental animals where the dose was originally reported as a concentration in food or 
water. The values presented are selections which are reasonable for the species and convenient for dose 
calculations. 

Concentrations of a gaseous substance in air are generally listed as parts of vapor or gas per million parts 
of air by volume (ppm). However, parts per hundred (pph or percent), parts per billion (ppb ), or parts per 
trillion (ppt) may be used for convenience of presentation. If the substance is a solid or a liquid, the 
concentrations are listed preferably as milligrams per cubic meter (mg/m3

), but may, as applicable, be 
listed as micrograms per cubic meter (!J/m3 

), nanograms per cubic meter (ng/m3
), or picograms per cubic 

meter (pg/m3
) of air. For those cases in which other measurements of contaminants are used, such as the 

number of fibers or particles, the measurement is spelled out. 

f. Duration of Exposure. The duration of exposure is included to give an indication of the testing 
period during which the animal was exposed to the total dose. 

Where the duration of exposure is available, time is presented as minutes (M), hours (H), days (D), weeks 
(W), or years (Y). Additionally, continuous (C) indicates that the exposure was continuous over the time 
administered, such as ad libitum feeding studies or 24-hour, 7-day per week inhalation exposures. 
Intermittent (I) indicates that the dose was administered during discrete periods, such as daily, twice 
weekly, etc. In all cases, the total duration of exposure appears first after the kilogram body weight and 
slash, followed by descriptive data; e.g., 10 mglkg/3W-I means ten milligrams per kilogram body weight 
administered over a period of three weeks, intermittently in a number of separate, discrete doses. This 
description is intended to provide the reader with enough information for an approximation of the 
experimental conditions, which can be further clarified by studying the reference cited. 

g. Frequency of Exposure. Frequency of exposure to the test substance varies depending on the nature 
of the experiment. For the purposes of the Registry, frequency of exposure is given for inhalation 
experiments, for human exposures (where applicable), or where reproductive, tumorigenic, or other 
multiple dose data are specified (see~ 12, 13, and 15 respectively). 

15. Other Multiple Dose Toxicity Data (Data Type U). Citations in this field include the results of 
multiple dose toxicity studies, of variable duration, which relate to other than mutagenic, reproductive, or 
tumorigenic effects. The format is similar to that found in the tumorigenic effects data field, where toxic 
rather than lethal doses are indicated, including duration of exposure. The numerical dose data is a 
cumulative amount over the duration of the study. The most common study designs include thirteen week, 
twenty-six week, fifty-two week, and two year studies. Because the effects described in this field are 
nonlethal, the TECs assume an important descriptive role. 
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Shown below is a summary of the several categories of toxicity data entries (~ 12-15), where they appear in 
the file, and how they are used. 

Toxic Data Type 

Exposure Regime Route of Exposure Human Animal 

LDSO Single dose All except inhalation Not applicable Acute lethality (data type T) 
statistically determined 

LCSO Single dose Inhalation Not applicable Acute lethality (data type T) 
statistically determined 

LDLo Single dose All except inhalation Data type T Acute lethality (data type T) 
(except for human 
data) 

LCLo Single dose Inhalation Data type T Acute lethality (data type T) 
(except for human 
data) 

LD Single dose All except inhalation Not applicable Acute lethality (data type T) 
lethal dose > dose reported 

LC Single dose Inhalation Not applicable Acute lethality (data type T) 
lethal dose > dose reported 

TDLo Single or multiple dose All except inhalation All non-lethal Non-lethal (data types R, S, U) 
(data types R, 
S, T, U) 

TCLo Single or multiple dose Inhalation All non-lethal Non-lethal (data types R, S, U) 
(data types R, 
S, T, U) 

TD Single or multiple dose All except inhalation Not applicable Tumorigenic (data type S) 

TC Single or multiple dose Inhalation Not applicable Tumorigenic (data type S) 

16. Cited References. The final entry on each irritation, mutation, reproductive effects, 
tumorigenic, acute toxicity, and multiple dose data line is the reference from which the 
information was extracted. All references cited are publicly available. No government classified 
documents have been used for source information. All references have been given a unique six­
letter CODEN character code (derived from the American Society for Testing and Materials 
"CODEN for Periodical Titles," which identifies periodicals, serial publications, and individual 
published works). For example, "CNREA8" is the CODEN for Cancer Research, and "PCBPBS" 
for Pesticide Biochemistry and Physiology. For those references for which no CODEN was 
found, the corresponding six-letter codes includes asterisks (*) in the last one or two positions, 
following the first four or five letters of the acronym for the publication title. Following the 
CODEN designation (for most entries) is the number of the volume, followed by a comma; the 
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page number of the first page of the article, followed by a comma; and a four-digit number, 
indicating the year of publication. When the cited reference is a report, the report number is 
listed. Where contributors have provided information on their unpublished studies, the CODEN 
consists of the first three letters of the last name, the initials of the first and middle names, and a 
number sign(#). The date of the letter supplying the information is listed. All CODEN acronyms 
are listed in alphabetical order and defined in the CODEN Master File (see Section C.2). 

17. Reviews (Data Type V). Three types of reviews are listed: (1) Threshold Limit Values 
(TL V s®), which recommend limits proposed by the American Conference of Governmental 
Industrial Hygienists (ACGIH); (2) International Agency for Research on Cancer (IARC) 
monograph reviews, which are published by the United Nations World Health Organization 
(WHO); and (3) general toxicology review articles. 

a. Threshold Limit Value (TLV®). The TLV® is an ACGIH-recommended concentration of a 
substance to which most workers can be exposed without adverse effect. The TL V® may be 
expressed as a time-weighted average (TWA), as a short term exposure limit (STEL), or as a 
ceiling value (CL ). The TWA is for a normal 8-hour workday or 40-hour work week. The STEL 
is the maximum concentration to which workers can be exposed for up to 15 minutes, provided 
no more than four excursions per day are permitted with at least 60 minutes between exposure 
periods and provided the daily TWA is not also exceeded. The CL is the concentration that 
should not be exceeded even instantaneously. The notation "(skin)" indicates that even though 
the air concentration may be below the limit value, significant additional exposure to the skin may 
be dangerous. 

A separate TL V® review line is included for those substances that ACGIH has classified as human 
carcinogens (either with or without an assigned TL V®) or suspected carcinogens. 

The TLVs® are taken from the "DOCUMENTATION OF THE THRESHOLD LIMIT VALUES 
FOR SUBSTANCES IN WORKROOM AIR" (sixth edition, 1990 and subsequent annual 
editions). Copies of the complete TL V® Documentation may be ordered from: 

ACGIH 
1330 Kemper Meadow Drive 
Cincinnati, Ohio 45240 
Telephone (513) 742-2020, FAX (513) 742-3355. 

The reader is cautioned that the TL V s® are revised periodically. A ''Notice of Intended Changes" 
for substances for which either a TL y® is proposed for the first time or for which a change to an 
existing TL y® is proposed is published annually by ACGIH. Proposed changes are considered 
trial limits for two years, after which they are considered for inclusion as adopted TLVs®. Only 
substances for which TL V s® have been adopted and final documentation prepared are cited in the 
Registry. 
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In addition, some TL V s(l<) are recommended for classes of substances rather than for individual 
compounds. These classes may be based on certain chemical or physical properties, such as 
solubility, that have not been determined for all potential members of the class. This makes it 
difficult to cite individual substances belonging to the class. Any questions about the TL V(l<) 
citations in the Registry should be directed to ACGIH. Any errors should be brought to the 
attention of the R TECS® Editor at the address given in the Introduction. 

b. IARC Cancer Reviews. In the United Nations International Agency for Research on 
Cancer (IARC) monographs, information on suspected environmental carcinogens is examined, 
and summaries of available data with appropriate references are presented. Included in these 
reviews are synonyms, physical and chemical properties, uses and occurrence, and biological data 
relevant to the evaluation of carcinogenic risk to humans. The 66 monographs in the series 
contain an evaluation of approximately 1,000 substances. Single copies of the individual 
monographs (specify volume number) can be ordered from WHO Publications Centre, U.S.A., 
49 Sheridan Avenue, Albany, New York 12210, telephone (518) 436-9686. 

The entry "IARC CANCER REVIEW" indicates that some carcinogenicity data pertaining to a 
compound has been reviewed by the IARC committee. The Registry summarizes the committee's 
conclusion in three words. The first indicates whether the data pertains to humans or to animals. 
The next two words indicate the degree of carcinogenic risk as defined by IARC. 

The evidence of carcinogenicity in experimental animals is assessed by IARC and judged to fall 
into one of four groups defined as follows: 

• SUFFICIENT EVIDENCE of carcinogenicity is provided when there is an increased 
incidence of malignant tumors: (1) in multiple species or strains; or (2) in multiple 
experiments (preferably with different routes of administration or using different dose 
levels); or (3) to an unusual degree with regard to the incidence, site or type of tumor, or 
age at onset. Additional evidence may be provided by data on dose-response effects. 

• LIMITED EVIDENCE of carcinogenicity is available when the data suggest a carcinogenic 
effect but are limited because (1) the studies involve a single species, strain, or experiment; 
(2) the experiments are restricted by inadequate dosage levels, inadequate duration of 
exposure to the agent, inadequate period of follow-up, poor survival, too few animals, or 
inadequate reporting; or (3) the neoplasms produced often occur spontaneously and, in the 
past, have been difficult to classify as malignant by histological criteria alone (e.g., lung 
adenomas and adenocarcinomas, and liver tumors in certain strains of mice). 

• INADEQUATE EVIDENCE is available when, because of major qualitative or quantitative 
limitations, the studies cannot be interpreted as showing either the presence or absence of a 
carcinogenic effect. 

• NO EVIDENCE applies when several adequate studies are available which show that 
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within the limitations of the tests used, the chemical is not carcinogenic. 

It should be noted that the categories SUFFICIENT EVIDENCE and LIMITED EVIDENCE 
refer only to the strength of the experimental evidence that these chemicals are carcinogenic and 
not to the extent of their carcinogenic activity, nor to the mechanism involved. The classification 
of any chemical may change as new information becomes available. 

The evidence for carcinogenicity from studies in humans is assessed by the IARC committee and 
judged to fall into one of four groups defined as follows: 

• SUFFICIENT EVIDENCE of carcinogenicity indicates that there is a causal relationship 
between the exposure and human cancer. 

• LIMITED EVIDENCE of carcinogenicity indicates that a causal relationship is credible, 
but that alternative explanations, such as chance, bias, or confounding, could not adequately 
be excluded. 

• INADEQUATE EVIDENCE, which applies to both positive and negative evidence, 
indicated that one oftwo conditions prevailed: (a) there are few pertinent data; or (b) the 
available studies, while showing evidence of association, do not exclude chance, bias, or 
confounding. 

• NO EVIDENCE applies when several adequate studies are available which do not show 
evidence of carcinogenicity. 

IARC has also published, as Supplement 7, a volume entitled "Overall Evaluation of 
Carcinogenicity: An Updating ofiARC Monographs Volumes 1 to 42." In this Supplement, and 
in monographs 43 onward, chemicals have been classified in the following groups: 

Group 1. The Working Group concluded that the listed agents are carcinogenic 
to humans. 

Group 2A The Working Group concluded that the listed agents are probably 
carcinogenic to humans. 

Group 2B The Working Group concluded that the listed agents are possibly 
carcinogenic to humans. 

Group 3 The Working Group concluded that the listed agents are not classifiable 
as to their carcinogenicity to humans. 

Group 4 The working Group concluded that the listed agent is probably not 
carcinogenic to humans. 
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For any chemical listed in RTECS® which appears in one of these groups, its group designation is 
noted in the Review field, immediately following the IARC Monograph lines. 

These cancer reviews reflect only the conclusions of the IARC committees based on the data 
available for the committee's evaluation. Hence, for some substances there may be disagreement 
between the IARC determination and the information on the tumorigenic data lines 
(see ~13). Also, some substances previously reviewed by IARC may be reexamined as additional 
data become available. These substances will contain multiple IARC review lines, each of which 
is referenced to the appropriate IARC volume. 

c. Toxicology Reviews. The entry "TOXICOLOGY REVIEWS" indicates that the cited 
review article has been located in the literature. Each review is identified by its CODEN citation. 
These articles discuss one or more facets of the toxicology of the substance or the general class to 
which the substance belongs. Most of these references do not contain specific dose value that can 
be cited in the Registry. However, the reviews do provide useful information about the toxicity of 
the substance or group of related substances. The reader is cautioned that the scope of discussion 
varies greatly among the reviews. Some articles may contain a complete, detailed description of 
the toxicity of a substance; others may address only a particular aspect of the toxicity (e.g., effect 
of a substance on fetal development, or body fluid and tissue levels of a substance found under 
conditions of poisoning); and others may only list the substance in a general discussion of the 
toxicity of a class of compounds. 

18. Standards and Regulations (Data Type W). This section contains notations indicating the 
substance is regulated by an agency ofthe United States Government, either by DOT, EPA, 
MSHA, or OSHA, or as Occupational Exposure Limits (OEL) by other nations around the world. 
DOT refers to substances regulated for shipment by the U.S. Department ofTransportation. EPA 
refers to substances regulated by the Federal Insecticide Fungicide, and Rodenticide Act (FIFRA) 
of the U.S. Environmental Protection Agency. MSHA refers to standards promulgated by the 
Mine Safety and Health Administration, under Subpart D, Section 56 of the Federal Mine Safety 
and Health Act of 1977. These have been codified in 30CFR 56.0001. OSHA refers to standards 
promulgated under Section 6 of the Occupational Safety and Health Act of 1970. These have 
been codified in the Code of Federal Regulations (CFR), Part 29, and are referred to as 
Permissible Exposure Limits (PELs). OEL refers to the Occupational Exposure Limits published 
by several nations around the world. 

All United States standards and regulations are listed in the appropriate Federal Register (FR) or 
Code of Federal Regulations (CFR) reference. Because of frequent changes to and litigation of 
federal regulations, it is recommended that the reader contact the applicable agency for 
information about the current standards for a particular substance. Omission of a substance or 
regulatory notation from the Registry does not imply any relief from regulatory responsibility. 

a. DOT (or occasionally International Maritime Organization [IMO]) regulations are noted by 
the entry "DOT" or "IMO," followed by (a) the hazard class and (b) the label(s) required. Except 
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for certain export and import shipments, no person may offer or accept a hazardous material, as 
defined by the Code of Federal Regulations, Title 49, for transportation in commerce within the 
United States unless that material is properly classed, described, packaged, marked, labeled, and 
in the condition for shipment as specified by 49CFR, Parts 100 to 189. For transportation 
purposes, a hazardous material means a substance or material which has been determined by the 
Secretary ofTransportation to be capable of posing an unreasonable risk to health, safety, and 
property when transported in commerce and which has been so designated. 

Specific definitions are given for each hazard class addressed in 49 CFR; however, DOT reserves 
the right to regulate materials whether or not they meet these definitions. The basic hazard 
classes include compressed gases, flammables, oxidizers, corrosives, explosives, radioactive 
materials, and poisons. Although a material may be designated by only one hazard class, 
additional hazards may be indicated by adding labels or by using other means directed by the 
DOT. 

It is essential, therefore, to know the hazard class of a substance and to use the proper label. 
Generally, a material meeting the DOT definition of a poison must always be labeled as a poison, 
regardless of the other labeling requirements to ensure adherence to the prohibition against 
shipping poisons with foodstuffs. 

Specific shipping names are designated for hazardous materials listed in 49 CFR. Because of the 
presence of many nontechnical names or the use of archaic names for some materials, it is 
necessary to identifY the DOT shipping names. The approved DOT shipping names are included 
as synonyms of the prime names and are identified by the addition of "(DOT)" to the name. 

Substances not specified in 49 CFR and not appearing in the Registry are not necessarily exempt 
from DOT regulations. The Registry contains only those substances specifically identified in 49 
CFR. Generic names or general descriptive names, such as "insecticide, liquid," are not included 
in the Registry. Determination of the correct classification for transportation of materials not 
specifically identified in 49 CFR is the responsibility of the shipper. 

b. EPA FIFRA standards indicate pesticides that are subject to registration or reregistration 
under the Federal Insecticide, Fungicide, and Rodenticide Act, as amended. The amendments 
were issued in four parts, representing four lists of pesticides: (a) Federal Register 54(35), page 
7740, Feb 22, 1989; (b) Federal Register 54(100), page 22706, March 25, 1989; (c) Federal 
Register 54(140), page 30848, July 24, 1989; and (d) Federal Register 54(204), page 4388, 
October 24, 1989. 

c. MSHA air contaminants standards are noted with the entry "air," followed by "MSHA 
STANDARD." The standards for coal mines are defined in Subpart D, Section 56.0001 of30 
CFR as follows: "The exposure to airborne contaminants shall not exceed, on the basis of a time­
weighted average, the threshold limit values adopted by the American Conference of 
Governmental Industrial Hygienists, as set forth and explained in the 1972 edition ofthe 
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publication, entitled 'TLVs® Threshold Limit Values for Chemical Substances in Workroom Air' 
adopted and published by ACGIH for 1972, pages 1 through 54.'' Standards for metal and 
nonmetal mines were adopted in like manner from the 1973 edition of "TL V® Threshold Limit 
Values for Chemical Substances in Workroom Air." For those substances where a change in 
TL V@ was adopted in 1973, the air contaminant standards for coal mines and for metal and 
nonmetal mines differ. Therefore, these RTECS® substances will include two lines: (1) MSHA 
Coal Mine Standard; and (2) MSHA metal and nonmetal mine standard. 

d. OSHA air contaminant standards are noted by the entry "OSHA PEL" (Permissible 
Exposure Limit). These PELs are derived from four sections (tables) of29CFR. The four cited 
sections are: 

General Industry Standards 
Constructions Standards 
Shipyard Standards 
Standards for Federal Contractors 

29CFR 1910.1000,94 
29CFR 1926.55, 94 
29CFR 1915.1000,93 
41 CFR 50-204.50,94. 

The PEL may be further described by one or more of the following terms: "8-hour TWA"(time­
weighted average); "STEL" (short term exposure limit); or "CL" (ceiling). The TWA is the 
employee's airborne exposure in any 8-hour work shift of a 40-hour work week which shall not 
be exceeded. The STEL is the employee's 15-minute time-weighted average, which shall not be 
exceeded at any time during the work day. A time period other than 15 minutes may be specified 
in parentheses behind the notation "STEL." The CL is the employee's exposure, which shall not 
be exceeded at any time during the work shift. The notation "(skin)," following the PEL for a 
substance indicates that even though the air concentration may be below the PEL, significant 
additional exposure to the skin may be dangerous. The use of personal protective equipment, 
engineering controls, or work practices is required. (Another designation is applied to substances 
listed on the Z-2 table: "PK," which refers to the acceptable maximum peak concentration above 
the ceiling concentration.) 

Some workplace exposures consist of more than one contaminant. OSHA regulations provide for 
the reduction of PELs based on additive or synergistic health effects. 

OSHA Cancer Hazard and OSHA Suspect Cancer Agent designations may appear on a 
subsequent data line for selected substances regulated by OSHA as carcinogens. 

The reader is cautioned that some OSHA PELs are promulgated for classes of compounds rather 
than for individual substances. These classes may be based on certain chemical or physical 
properties that have not been well defined for every member of the class. Any questions about 
specific OSHA PELs should be directed to: 

OSHA 
Office of Public Affairs 
Room N-3647 
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Department of Labor 
200 Constitution A venue, NW 
Washington, D.C. 20210 
Telephone (202) 219-8151. 

e. International Occupational Exposure Limits (OELs). In recent years, RTECS® has become 
widely used around the world. Therefore, to increase RTECS® relevance to the international 
scientific community (from which its data are drawn), OELs from many nations were acquired, 
collated, and added to the RTECS® in 1993. These data have just been updated (in 1996). The 
nations whose standards are listed, and the source from which RTECS® obtained the OELs are as 
follows: 

Arab Republic of Egypt 

Argentina 

Australia 

Austria 

Belgium 

Colombia 

Denmark 

Letter from: National Institute of Occupational 
Safety and Health, Heliopolis, A.R.E. 
Mrs. Laila El Hariry, 
General Director of the International 
Relations Department 

Letter from Dr. Carlos Anibal Rodrigues, 
Ministerio de Trabajo y Seguridad Social de la Nacion 
Buenos Aires, Argentina 

Occupational Safety and Health Series, No. 37 
Occupational Exposure Limits for Airborne Toxic 

Substances 
International Labour Office, Geneva 

Maximale Arbeitsplatz-Konzentrationen 
Gesundheitsschadlicher Arbeitsstoffe 

MAK-Werte-Liste 

Occupational Safety and Health Series, No. 37 
Occupational Exposure Limits for Airborne Toxic 

Substances 
International Labour Office, Geneva 

Letter from: Consejo Colombiano de Seguridad 
Renan Alfonso Rojas Gutierrez, 
Executive Director 

Gnensevrerdier for stoffer og materialer 
Copenhagen 
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France 

Germany 

Hungary 

India 

Japan 

Jordan 

Korea 

The Netherlands 

New Zealand 

Valeurs limites d' exposition professionnelle 
Aux agents chimiques en France 

Deutsche Forschungsgemeinschaft 
List ofMAK and BAT Values, 1974 
Commission for the Investigation of 
Health Hazards of Chemical Compounds 
In the Work Area 
Report No. 30 

Letter from: ORSZAGOS 
Munkavedelmi Tudomanyos Kutat6 Intezet 
Dr. Jen6 Molnar, Director 

Directorate General Factory Advice Service 
and Labour Institute 
Government of Industry, Ministry of Labour 
H. N. Gupta, Director General 

Occupational Exposure Limits for Airborne 
Toxic Substances 
Occupational Safety and Health Series, No.37 
International Labour Office, Geneva 

Letter from: The Hashemite Kingdom of Jordan 
Vocational Training Corporation 
Occupational Safety and Health Institute 
A. Abdel-Jaber, 
Director 

Korea Industrial Safety Corporation (KISCO) 
Industrial Safety and Health Research Institute 
Seoul, Korea 
Park Pil - Soo, 
December 21, 1996 

De Nationale MAC-lijst- 1995- P 145 

Letter and booklet (Workplace Exposure 
Standards) from: Occupational Safety and Health 
General Manager's Office 
Wellington, New Zealand 
Phillip Marshal, Information Manager 
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Norway 

The Philippines 

Poland 

Portugal 

Russia 

Singapore 

Sweden 

Switzerland 

Letter and list from: 
Direktortet for Arbeidstilysnet 
Oslo, Norway 
Nils-Perter Wedege, 
Deputy Director-General 

Letter from: Republic of the Philippines; 
Occupational Safety and Health Center; 
Department of Labor and Employment 
Evelyn F. Tablang, Officer-in-Charge 

Interdepartmental Commission for Updating the 
Register of Maximum Allowable Concentrations and 
Intensities for Harmful Agents in the Working 
Environment 
Ministry of Labour and Social Policy 
Poland 

Letter from Instituto de Desenvolvimento e 
Inspecr;ao das Condiryoes de Trabalho 
Alvaro Durao 
0 Vice-presidente 
Lisboa, Portugal 

Occupational Exposure Limits for Airborne 
Toxic Substances 
International Labour Office, Geneve 

Letter from: Republic of Singapore 
Department of Industrial Health 
Ministry of Labour 
Tan Kia Tang, Director 

Statute Book ofthe Swedish National Board 
Of Occupational Safety and Health: 
Occupational Exposure Limit Values 

Valeurs limites d'exposition and postes de travail 
SUV A-CNA-INSAI 
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Thailand 

Turkey 

United Kingdom 

Letter and table of values from: 
National Institute for the Improvement of 
Working Conditions and Environment (NICE) 
Department of Labour 
Bangkok, Thailand 
Dr.Chaiyuth Chavalitnitikul, Director 

Letter from: Occupational Health and 
Safety Institute P.K. 393 
06443 Y eni~ehir 
Ankara, Turkey 
Dr. Handan Uysal Sabir, 
Director 

Occupational Exposure Limits 
Guidance Note EH 40/95 
Health and Safety Executive 

19. NIOSH Standards Development and Surveillance Data (Data Type X). This section 
contains information generated by NIOSH in two areas of endeavor. The Standards Development 
Programs produces Recommended Exposure Levels (RELs). The Surveillance Program has 
conducted two nationwide surveys of work sites and some of its findings are noted in this "X" 
field. 

a. NIOSH Recommended Exposure Level (REL). This section indicates that a NIOSH 
recommendation for occupational exposure has been published. The RELs may appear in any of 
several document forms: Criteria Documents, Current Intelligence Bulletins, Special Hazard 
Reviews, Occupational Hazard Assessments, and Technical Guidelines. NIOSH also periodically 
presents testimony before various Congressional committees and at regulatory hearings convened 
by OSHA and MSHA. The testimony presented always includes the current NIOSH policy 
concerning the particular hazard in question. A summary ofNIOSH recommendations is 
contained in DHHS (NIOSH) Publication 92-100. 

b. NIOSH Occupational Exposure Survey data. NIOSH Survey Data (NOHS, 1974, or 
NOES, 1983) lines indicate that data on potential occupational exposure to the substance exist in 
one or both of the databases assembled as a result of national surveys of industry in the United 
States. The first survey, the National Occupational Hazard Survey (NOHS) was conducted from 
February 1972 to June 1974; the second, the National Occupational Exposure Survey (NOES) 
from November 1980 to May 1983. The intent ofboth surveys was to associate potential 
exposure agents (chemical, physical, and biological) with industry types, occupations, and specific 
surveyed facilities. 
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In both surveys, the sample of surveyed facilities was designed to permit projections to the 
national level based, on survey results. It is possible, for example, to estimate the total number of 
people potentially exposed to a particular agent. Among other data reporting capabilities of each 
survey are the actual number of industries, occupations, or facilities in which an agent was 
observed. 

There are several limitations, dictating the need for caution and some reservations, that must be 
observed in the interpretation and any subsequent use of the occupational exposure data presented 
in this field. 

• The occupational exposure data presented for each survey were representative of the 
workplace at the respective times each survey was conducted. The data are becoming 
progressively more dated, and as a consequence, less representative of the current situation. 

• Data in both surveys were collected using observational techniques. No environmental 
levels of chemical or biological contaminants or degrees of physical hazards were actually 
measured. 

• Neither survey covered industries in mining or agriculture. The sample universe of the 
NOHS did not include rural areas. The NOES did not include Federal, State, or local 
governments, financial, real estate, or retail trade industries. 

• Exposure data reported for both surveys are provisional. In both cases, the majority of 
exposure data (approximately 70%) recorded during both surveys was by trade name 
product. Subsequent detailed component information for these trade name products was 
sought from the manufacturers and incorporated into the respective survey databases. 

Basic Parameters of both surveys are as follows: 

Parameter 

Start date of field survey 

End date for field survey 

Estimated number of plants in the survey universe 

Estimated number of employees in the survey universe 

Number of plants surveyed 

Number of employees surveyed 

Number of different occupations surveyed 

Survey 

NOHS NOES 

February 1972 November 1980 

June 1974 May 1983 

739,244 508,697 

38,262,627 33,409,031 

4,636 4,490 

893,725 1,830,330 

453 410 

Number of agents seen 8,000+ 9,000+ 

Number of unique trade name products 80,000 100,000 
Types of data appearing on the survey data lines for each substance and the abbreviations used in 
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the text are as follows. 

HAZARD CODE (RZD) - a five-position identifier used exclusively by NIOSR for search and 
retrieval of data from either survey database. 

NUMBER OF INDUSTRIES (NIS) -number of industries, as defined by standard 4-digit 
industrial classification (SIC) codes, in which the agent was observed. 

TOTAL NUMBER OF FACILITIES (TNF) - estimated (nationwide) total number of facilities in 
which the agent is thought to be present. 

NUMBER OF OCCUPATIONS (NOS) - number of occupations, as defined by the Bureau of 
Census Occupational codes, in which the agent was observed. 

TOTAL NUMBER OF EMPLOYEES (TNE)- estimated (nationwide) total number of 
employees thought to be exposed to the agent. 

TOTAL NUMBER OF FEMALE EMPLOYEES (TFE)*- estimated (nationwide) total number 
of female employees thought to be exposed to the agent. 

*NOTE: These data are available for the NOES only. 

Questions specific to the occupational survey data reported in the Registry should be directed to: 

NIOSR 
Surveillance Branch, Hazard Section 
Mail Stop R-19 
4676 Columbia Parkway 
Cincinnati, Ohio 45226 
FAX: (513) 841-4489 

Detailed descriptions of the surveys and their resulting databases are available in the following 
NIOSH technical reports: 

Survey Manual (NOHS) 
DREW (NIOSR) Publication No. 74-127 (1974) 
Available from the National Technical Information Service (NTIS) 
Stock No. PB 274241 

Data Editing and Database Development (NORS) 
DREW (NIOSH) Publication No. 77-213 (1977) 
Available from the National Technical Information Service (NTIS) 
Stock No. PB274819 

36 



Survey Analysis and Supplemental Tables (NOHS) 
DHEW (NIOSH) Publication No. 78-114 (1977) 
Available from the National Technical Information Service (NTIS) 
Stock No. PB82-229881 

Survey Manual (NOES)* 
DHHS (NIOSH) Publication No. 88-106 (1987) 

Sampling Methodology (NOES)* 
DHHS (NIOSH) Publication No. 89-102 (1989) 

Analysis of Management Interview Responses (NOES)* 
DHHS (NIOSH) Publication No. 89-103 (1989) 

* Available while supplies last from: 
NIOSH Publications Office 
4676 Columbia Parkway 
Cincinnati, Ohio 45226 
FAX: (513) 533-8573 

20. Status (Data Type Y). This section provides information on the activities of various 
governmental agencies regarding the substance. Status lines are currently listed for ATSDR, 
EPA, NIOSH, NTP, and OSHA. 

a. The Agency for Toxic Substances and Disease Registry (ATSDR) has been directed by the 
Superfund Amendments and Reauthorization Act of 1986 (SARA) to prepare toxicological 
profiles for hazardous substances that pose the most significant potential threat to human health, 
as determined by ATSDR and the Environmental Protection Agency (EPA). Each profile is 
intended to characterize the toxicological and adverse health effects information for the hazardous 
substance being described. The currently available profiles are noted in the Status field of the 
appropriate chemical records. Also noted is the NTIS Stock Number of each profile. 

b. EPA status entries are included for five portions of the Toxic Substances Control Act 
(TCSA), Public Law 94-469: Section 8(a) preliminary assessment information, Section 8(b) 
chemical inventory, Section 8(d) Health and safety studies, and Section 8(e) substantial risk 
information, and TSCA Test Submissions Database (TSCATS). Additional status lines are listed 
for two other EPA programs: GENE-TOX and IRIS. 

A TSCA inventory citation indicates that the substance appears on the Chemical Inventory 
prepared in 1986 by the EPA in accordance with provisions of Section 8(b) of TSCA. Substances 
reported in the inventory include those that are produced commercially in or imported into this 
country. The reader should note, however, that substances already regulated by EPA under 
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FIFRA and by the Food and Drug Administration (FDA) under the Food, Drug, and Cosmetic 
Act, as amended, are not included in the TSCA inventory. Similarly, alcohol, tobacco, and 
explosive substances are not regulated under TSCA. TSCA regulations should be consulted for 
an exact definition of reporting requirements. Approximately eight percent of the RTECS® 
chemicals are contained in the TSCA inventory. 

A preliminary assessment information status line indicates that EPA has promulgated both a final 
and a proposed rule under Section 8(a) ofTSCA, reporting and retention of information. The 
final rule requires chemical manufacturers and, in some cases, processors and importers to report 
production and exposure-related data on approximately 250 chemicals to EPA. Included in this 
status line is a citation to the Federal Register issue (volume 47, page 26992, June 22, 1982) in 
which the rule appeared. This reference should be consulted for a complete explanation of the 
rule. The proposed rule (Federal Register, volume 47, page 27009, June 22, 1982) covered an 
additional350 chemicals for which similar reporting would be required. 

Under TSCA Section 8(d), manufacturers, importers, and/or processors of a substance specified 
by the EPA Administrator must submit lists and copies of unpublished health and safety studies on 
that substance. Specified substances include chemical substances that are selected for 
consideration for testing rules under TSCA section 4, as well as other chemicals that EPA had 
identified as of concern under TSCA. A "health and safety" study is interpreted broadly and may 
include not only formal studies but also other types of information relating to health and 
environmental effects, including relevant monitoring and exposure data. 

A substantial risk status line indicates that EPA has received and reviewed information submitted 
under Section 8(e) ofTSCA, which requires that persons who obtain information which 
reasonably supports the conclusion that a substance presents substantial risk of injury to human 
health or the environment must notifY EPA within 15 days. These notices are reviewed by EPA 
and an initial evaluation is prepared containing, if appropriate, follow-up questions to the 
submitter, referrals to other agencies, and decisions to list the chemical for a Section 8 reporting 
rule or to undertake a formal risk assessment. The submissions and the initial evaluations are in 
the Public Reading Room, 447 East Tower, Waterside Mall, 401 M Street, SW, Washington, 
D.C. 20460. Persons wishing to request a copy of these notices may write to the EPA Freedom 
oflnformation Office (A-101), Washington, D.C. 20460. A duplication fee will be charged. The 
reader should note that many 8( e) notices represent a company's first review of a situation or 
datum and a judgment in compliance with the statute to submit a notice within 15 days of 
obtaining the information. EPA published its evaluations of these notices in order to make widely 
available this Section 8(e) information in a form understandable to the general public. 

The TSCATS was developed to make unpublished test data submitted to EPA available to the 
public. Test is broadly defined to include case reports, episodic incidents (such as spills), and 
formal test study presentations. The database (except for the microfiche version) allows searching 
of test submissions according to specific chemical identity or type of study. Studies are indexed 
under three broad subject areas: health effects, environmental effects, and environmental fate. 
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Additional controlled vocabulary index terms are assigned that describe the experimental protocol 
and test observations. Records identify reference information needed to locate the source 
document, as well as the submitting organization and reason for submission of the test data. This 
database is updated quarterly on magnetic tape and is made available to the public through NTIS. 
Microfiche copies of the unpublished documents cited in TSCATS are also available through 
NTIS. 

GENE-TOX: A Genetic Toxicology program status line indicates that the substance has been 
reported in the literature for potential genetic effects. The test protocol in the literature is 
evaluated by an EPA Expert Panel on Mutations and a positive or negative effect of the substance 
is evaluated and reported. To obtain additional information about this program, contact GENE­
TOX Program, EPA, 401 M Street SW, TS796, Washington, D.C. 20460, telephone (202) 260-
1513. 

IRIS: The Integrated Risk Information System is the EPA electronic on-line database of summary 
health risk assessment and regulatory information on chemical substances. The primary purpose 
ofiRIS is to provide guidance risk values to EPA risk assessors and decision makers for use in 
EPA risk management decisions. EPA staff and EPA contractors are expected to use the risk 
information in IRIS for those chemicals in the database. The information contained in IRIS, 
except as specifically noted, has been reviewed and agreed upon by intra-agency review groups 
comprised of EPA scientists, having extensive experience in risk assessment. Thus, the 
information in IRIS represents an expert Agency consensus. 

c. NIOSH status lines are included for those substances for which an analytical method(s) has 
been developed by NIOSH or for substances for which NIOSH Current Intelligence Bulletins 
(CIBs) have been issued. The chemicals listed in the Fourth Edition of the ''NIOSH Manual of 
Analytical Methods (NMAM)" are also cited in the RTECS®. The sampling and measurement 
methods in the NMAM Fourth Edition are revisions and additions to those contained in the 
previous editions 

d. There are two types ofNational Toxicology (NTP) status lines listed in the RTECS® file. 
The first indicates that the substance has been or is being tested by the NTP under its 
Carcinogenesis Testing Program. These entries were identified as National Cancer Institute 
(NCI) status lines in issues of the Registry prior to July 1980. However, the NCI Carcinogenesis 
Testing Program has been absorbed by NTP, and the status lines have been reformatted 
accordingly. The following different citations are used to reflect the current test status of the 
compound: nominated for test; selected for test; currently undergoing test; or test completed. 
These citations are updated as each bioassay progresses. Selection of a chemical for bioassay 
does not necessarily imply that it is a carcinogen. Also, a compound originally selected and even 
scheduled for bioassay may be withdrawn from the program anytime during testing or before 
testing actually begins. This initial selection is cited in the Registry but is deleted when the 
compound is removed from the test. It is, therefore, important that the reader monitor these 
status lines for changes. The bioassay itself normally takes about two and one half years to 
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conduct, and another year is required to prepare the final report. When this report is released, the 
report number and test results are listed, and, where applicable, specific tumorigenic dose lines 
(see ~10) are generated. In June 1983, NTP adopted five categories of interpretive conclusions 
for use in their technical reports. The Registry citations make use of these same five categories in 
the NTP Status Lines. As defined by NTP, the categories (which refer to the strength of the 
experimental evidence) are as follows: 

CLEAR EVIDENCE of Carcinogenicity is demonstrated by studies that are interpreted as 
showing a chemically related increased incidence of malignant neoplasms, studies that exhibit a 
substantially increased incidence ofbenign neoplasms, or studies that exhibit an increased 
incidence of a combination of malignant and benign neoplasms where each increases with dose. 

SOME EVIDENCE of Carcinogenicity is demonstrated by studies that are interpreted as showing 
a chemically related increased incidence ofbenign neoplasms, studies that exhibit marginal 
increases in neoplasms of several organs/tissues, or studies that exhibit a slight increase in 
uncommon malignant or benign neoplasms. 

EQUIVOCAL EVIDENCE of Carcinogenicity is demonstrated by studies that are interpreted as 
showing a chemically related marginal increase of neoplasms. 

NO EVIDENCE of Carcinogenicity is demonstrated by studies that are interpreted as showing no 
chemically related increases in malignant or benign neoplasms. 

INADEQUATE STUDY of Carcinogenicity demonstrates that because of major qualitative or 
quantitative limitations, the studies cannot be interpreted as valid for showing either the presence 
or absence of a carcinogenic effect. 

Final reports for some bioassays may not be published because the data are insufficient, and this is 
noted in the Registry where applicable. Also, some substances may be selected by NTP for retest 
after the first bioassay is completed and the final report issued. These duplicate studies are noted 
on a separate NTP status line. Some of the early NCI testing was not done in accordance with 
the strict experimental protocols now used. The results of these studies were not published as 
NCI bioassay reports, but instead appeared in the literature as journal articles. These are noted on 
the NTP status lines as "studies" rather than "bioassays," and reference to the journals are given. 
To obtain additional information about the Carcinogenesis Testing Program or the status of a 
particular substance under test, or to obtain copies of the final bioassay reports, contact the 
Central Data Management, Mail Drop E1-02, NIEHS, P.O. Box 12233, Research Triangle Park, 
North Carolina 27709, telephone (919) 541-3991. 

The second type ofNTP status line indicates that the substance is listed in the "NTP Biennial 
Report on Carcinogens." This cumulative list is published in accordance with Public Law 95-622, 
which requires that the Secretary of Health and Human Services publish a biennial report 
containing" ... a list of all substances (i) which either are known to be carcinogens or which may 
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reasonable be anticipated to be carcinogens and (ii) to which a significant number of persons 
residing in the United States are exposed ... " Included for each ofthe 198 chemicals in the 
report is a description of the substance, including a brief synopsis of the scientific evidence that 
led to its inclusion in the report. This is immediately followed by information about the regulatory 
activities of the NTP-participating federal agencies. For additional information 
about the report, contact the Environmental Health Information Service (EHIS), telephone 
(919) 541-3841 National Toxicology Program, P.O. Box 12233, Research Triangle Park, North 
Carolina 27709, telephone (919) 541-3841. Subsequent NTP reports on Carcinogens will be 
cited in future issues ofthe Registry. 

e. OSHA Status: The OSHA status line that now appears in RTECS® is a notation that a 
validated analytical method(s) has been developed for the chemical by OSHA and appears in its 
Manual of Analytical Methods. The manual, in loose leaf form, can be ordered from the 
American Conference for Governmental Industrial Hygienists (ACGIH) (513) 742-2020. OSHA 
Manual of Analytical Methods: Inorganic Methods (ID-101 to ID-210) publication number 4545; 
Organic Methods (#1-80) publication number 4542, Organic Methods Supplement (#55-80) 
publication number 4544. 
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RTECS® ON-LINE 

The NIOSH Registry ofToxic Effects of Chemical Substances (RTECS®) is available as a real­
time interactive computer database from six different sources: (1) the National Library of 
Medicine (NLM) TOXNET System; (2) the Chemical Information System [CIS]; (3) Chemical 
Abstracts Service-Science and Technology Network [CAS/STN]; 
(4) DataStar®, produced by Knight-Ridder Information, Inc.; (5) Deutsches Institute fUr 
Medizinsche Dokumentation und Information [DIMDI]; and (6) DIALOG®, produced by Knight­
Ridder Information, Inc. These systems permit the user to search the RTECS® file for specific 
data or subsets of data and to compile RTECS® subfiles tailored to a specific need. Updates to 
these systems are provided on a quarterly basis. 

NATIONAL LIBRARY OF MEDICINE: MEDLARS/TOXNET SYSTEM 

MEDLARS is NLM's computerized literature retrieval service, which is available through a 
nationwide network of more than 1300 NLM on-line centers. The MEDLARS RTECS® file is 
accessed like other NLM files on the TOXNET system and is available as a standard service to all 
NLM on-line service subscribers. The RTECS® data fields are structured in a format similar to 
that in which they previously appeared in the printed and microfiche Registry. RTECS® records 
can be searched on a given route, species, toxic dose type, toxic effect, etc., and can be retrieved 
by entering their names, RTECS® accession numbers, or Chemical Abstracts Service (CAS) 
registry numbers. Terms may be entered singly or combined using AND, OR, and AND NOT. 
One can generate subfiles of compounds having similar attributes -- for example, all substances 
for which IARC monographs have been issued. Records can be printed online at the user's 
terminal, or offline and mailed to the user from NLM. 

For additional information on how to interrogate the medlars RTECS® file contact: 
National Library of Medicine 
6200 Rockville Pike 
Bethesda, Maryland 20894 
Phone: 301-496-1131 
Toll Free: 1-800-525-9083 
FAX: 301-480-3537 
Internet: http://www.nlm.nih.gov/ 
pub lications/factsheets/ online_ databases.html 
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CHEMICAL ABSTRACTS SERVICE-SCIENCE AND TECHNOLOGY NETWORK 
(CAS-STN) 

In October 1991, RTECS® became available on STN International. Special features of this online 
system include chemical structure display for all records, which include CAS Registry Numbers, 
easily read tabular displays of toxicity date, RTECS® in the locator (LC) field of the Registry file 
to identify substances covered in RTECS®, easy crossover to related files, such as MSDS­
CCOHS, MEDLARS, and theCA File, tabular FA (Field Available) display for complete data list, 
and complete numerical searching capability. 

For information contact: 
CAS/STN® International 
Chemical Abstracts Service 
P.O. Box 3012 
Columbus, Ohio 43210 
Phone: 614-447-3600 
Toll Free: 1-800-848-6538 
(U.S. and Canada only) 
FAX: 614-447-3713 
Internet: http://info.cas.org/ONLINE/CAT ALOG/rtecs.html 
E-mail: help@cas.org 

THE CHEMICAL INFORMATION SYSTEM (CIS) 

The Chemical Information System (CIS) consists of a collection of chemical databases that were 
initially developed by the National Institutes of Health and the Environmental Protection Agency. 
These databases, which now include RTECS®, are available commercially through CIS. Twenty­
three RTECS® data fields are available for searching. Range searching of toxicity data, a feature 
not generally available, can be performed. Using the "SANS" component of CIS, one can specifY 
an actual chemical structure or substructure or its name and generate a list of all compounds in the 
RTECS® file that contain the feature. Chemical structures may also be displayed. Data may be 
displayed in an abbreviated or an expanded format. 

For information contact: 
Chemical Information System 
810 Gleneagles Court, Suite 300 
Towson, Maryland 21286 
Phone: 410-321-8440 
Toll Free: 1-800-CIS-USER 
FAX: 410-296-0712 
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DATASTAR([<) 

DataStar([<) and DataStar([<)/DIALOG@ Europe are products of the Knight-Ridder Information, Inc., 
and carry R TECS® on both systems. 

For information, contact: 
DataStar@ 
Knight-Ridder Information, Inc. 
2440 W. El Camino Real 
Mountain View, California 94040 
Phone:415-254-8800 
Toll Free: 1-800-334-2564 
Internet: http://www .krinfo. chlkrinfo/products/ datastar/ sheets/R TEC S .HTM 

DataStar([<)/DIALOG@ Europe 
Knight-Ridder Information, Inc. 
Haymarket House, 1 Oxendon Street 
London SW1 Y4EE 
UNITED KINGDOM 
Phone: 011-44-171-930-5503 

DEUTSCHES INSTITUTE FOR MEDIZINISCHE DOKUMENTA TION UND 
INFORMATION/DIMDI 

For information, contact: 
DIMDI 
Weisshausstrasse 27 
D50939 
Koeln GERMANY 
Phone: 011-221-472-4252 
FAX: 011-49-221-411429 
Internet: http://www.dimdi.de/ 
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DIALOG® 

The DIALOG® network offers RTECS® as File 336. The database can be accessed over the 
DIALOG/NET, TYMNET, TELENET, and INW ATS telecommunications systems in the United 
States and abroad. 

Once a user's search has been established, the output can be accessed and/or printed either in 
abbreviated form or fully spelled out. DIALOG® offers several search enhancements, e.g., (S) 
proximity operator and Key Word in Context (KWIC) format. They have also prepared a detailed 
documentation ofthe layout and characteristics of the RTECS® file. 

For information, contact: 
DIALOG® 
Knight-Ridder Information, Inc. 
2440 W. El Camino Real 
Mountain View, California 94040 
Phone:415-254-8800 
Toll Free: 1-800-334-2564 
FAX: 415-254-8785 
Internet: http://www.krinfo.com/dialog/databases/dialog3.html 
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RTECS® ON CD-ROM 

The most recent addition to the RTECS® formats is the laser-read compact disc system known as 
Compact Disc-Read Only Memory (CD-ROM), which is similar in principle to the digital audio 
compact discs. These systems offer the convenience of a personal computer to search the 
database without the need for telecommunications. The complete RTECS® file (with additional 
selected databases) is contained on a single, 3.72-inch diameter disc and enables the user to search 
the database, build subfiles, print paper copies, or download to floppy discs as desired. 

A CD-ROM reader-driver, which can be used for the many information packages now being 
produced in this medium, is required. Quarterly updates, including operating software, are 
provided by the vendors of these systems on a yearly lease program. At this time, the following 
three commercial versions of RTECS® on CD-ROM are being marketed. 

CCINFODisc by CANADIAN CENTRE FOR OCCUPATIONAL HEALTH AND SAFETY 

The CCINFODisc System, produced by the Canadian Centre for Occupational Health and Safety 
(CCOHS), presents RTECS® in both English and French on their C2 chemical information 
compact disc. The data are expanded and no abbreviations or codes are used. It is produced for 
use on MS-DOS, MS-WINDOWS™, and MACINTOSH™ Systems. Using the "Findit" 
software system, the user can access RTECS® data via any of the twenty-six data fields. 

For information, contact: 
Canadian Centre for Occupational Health and Safety 
250 Main Street, East 
Hamilton, Ontario 
CANADA L8N IH6 
Phone: 905-570-8094 
Toll Free: 1-800-668-4284 (U.S. and Canada only) 
FPLX: 905-572-2206 
Internet: http://www.ccohs.ca/ 
E-mail: custserv@ccohs.ca 

CHEM-BANK™ by SilverPlatter Information, Inc. 

The CHEM-BANK™ compact disc marketed by SilverPlatter Information, Inc., contains the 
complete RTECS® file along with the Hazardous Substance Data Bank (HSDB), produced by the 
National Library of Medicine (NLM), Oil and Hazardous Materials Technical Assistance Data 
System (OHMTADS), and the Integrated Risk Information System (IRIS), both produced by the 
Environmental Protection Agency (EPA) and the Chemical Hazard Response Information System 
(CHRIS), produced by the United States Coast Guard. Free text searching is possible and desired 
subfiles can be extracted using Boolean operators. Introductory screens are provided to identify 
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field designations and techniques for developing search strategies. It is also possible to "browse" 
through the file using the "INDEX" operator. The information can be displayed in either DOS or 
WINDOWS™ format. 

For information, Contact: 
SilverPlatter® Information, Ltd. 
10 Barley Mow Passage 
Cheswick, London W 4 4 PH 
UNITED KINGDOM 
Phone: 011-44-81-995-8242 
FAX: 011-44-81-995-5159 

OR 

Internet: http://www.silverplatter.com/ 

SilverPlatter® Information, Inc 
100 River Ridge Drive 
Norwood, Mass. 02062-5026 
Phone: 617-769-2599 
Toll Free: 1-800-343-0064 
FAX: 617-769-8763 
Internet: http://www.silverplatter. 
com/ 

ENVIRONMENTAL HEALTH AND SAFETY SERIES by MICROMEDEX 

The Environmental Health and Safety Series (including TOMES PLUS®) disc produced by 
Micromedex, Inc. was developed to provide data in the areas of toxicology, occupational 
medicine, and environmental science. It is produced in DOS and WINDOWS formats. RTECS® 
is part of the collection, which also includes the Hazardous Substance Data Bank (HSDB) from 
the National Library of Medicine, the Integrated Risk Information System (IRIS) from the 
Environmental Protection Agency, the Teratogen Information System (TERIS) from the 
University of Washington, the NIOSH Pocket Guide to Chemical Hazards, and several others. 

By using menu-driven software, the system will access RTECS® records by chemical name or 
name fragments, RTECS® number or CAS Registry numbers. It offers a direct approach, 
especially aimed at easy access of individual substance records, which are displayed in a 
systematic outline format. 

For information contact: 
Micromedex, Inc. 
6200 South Syracuse Way 
Suite 300 
Englewood, Colorado 80111-4740 
Phone: 303-486-6400 
Toll Free: 1-800-525-9083 
FAX: 303-486-6464 
Internet; HTTP:/ /WWW.MDX.COM 
E-MAIL; info@mdx.com 
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RTECS® ON COMPUTER TAPE 

The RTECS® Computer Tape is composed of two major sections that are described separately 
below: 

1. RTECS® Master File is composed of 107 -character fixed length records. Each record (line) 
contains a sequence number, a data type (code that defines the type of information on the line), a 
line number, and the actual data. The file is arranged sequentially by ascending sequence number. 
The first three fields define the data in the fourth field and determine the sequence of each record 
in the file. 

RTECS® MASTER FILE LAYOUT 

FIELD NO. FIELD NAME POSITION DESCRIPTION 

1 Sequence Number 1-9 Alphanumeric 

2 Data Type 10 Alphabetic 

3 Line Number 11-13 Numeric 

4 Data 14-107 Alphanumeric 

Data Feld No.2 contains 1ofthe 21 codes shown in Table VI, and Data Field No.4 contains the 
corresponding data. All data except types "G" and "H" are variable-fielded, beginning in position 
14. Data type "G" is fix-fielded (with the format AANNNNNNN) in positions 14-22. Data type 
"H" is fix-fielded (with the format xxx.xx) in positions 14-20. Only data types "A," "B," "C," "J," 
and "L" can have more than one data record line; i.e., data beginning on line 010 may be 
continued on line 011 if necessary. 
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The following material is a tabular description of the file layout: 

The listing below specifies elements of the data lines in fields "A" through "Y" and their columnar 
positions in the file. 

FIELD POSITION 

A.- Prime Chemical Name 14-107 
(Section B, ~I) 

B -Cross Reference 14-107 

C - Defmition 14-107 

D - Chemical identification 
Numbers 14-107 
(Section B, ~3) 

E- Update field 14-17 
(Section B, ~2) 

F - Molecular Formula 14-107 
(Section B, ~6) 

G - RTECS® Number 14-22 
(Section B, ~4) 

H -Molecular Weight 14-20 
(Section B, ~5) 

J - Wiswesser Line Notation 14-107 
(Section B, ~7) 

L -Synonyms 14-107 
(Section B, ~8) 

N - Compound Descriptor 14 
Code 

(Section B, ~ 9) 

P - Irritation Data 
(Section B, ~1 0) 

Q - Mutation Data 
(Section B, ~II) 

R - Reproductive Data 
(Section B, ~ 12) 

14-16 
18-20 Species Tested 

22-42 
64-107 

14-16 
18-20 
22-50 

OR 

14-16 
18-20 
22-24 
26-56 

64-107 

14 
15-17, 18-20,21-23 
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DATA DESCRIPTION 

Name may occupy additional lines, e.g., AO II, AO 12, etc. 

Synonymous name, Sequence Number of Prime Name. May occupy 
multiple lines. 

Identification of natural products. May occupy multiple lines. 

CAS Registry Number. Format: leading zeros 
Beilstein Handbook Reference. Format: xx-xx-xx 
Beilstein Registry Number 

Date record last changed. Format: YYYYMM 

Empirical formula. 

Unique identifier. Format: AANNNNNNN. 

Format: xxx.xx 

May occupy multiple lines. 

May occupy multiple lines. 

Alphabetic symbol. 

Route of Administration 

Dose Data 
CODEN 

Mutation Test System. 
Organism 
Dose Data 

Mutation Test System 
Indicator Organism 
Tissue Tested 
Dose Data 

CODEN 

Number ofTECs (I, 2, or 3) 
Toxic Effect Codes (TEC) 



S - Tumorigenic Data 
(Section B, ~ 13) 

T -Acute Toxicity Data 
(Section B, ~ 14) 

24-26 
28-30 
32-35 
37-60 
74-107 

14 
15-17,18-20,21-23 
24-26 
28-30 
32-35 
37-70 
74-107 

14 
15-17,18-20,21-23 
24-26 
28-30 
32-35 
37-70 
74-107 

U -Other Multiple Dose Data 14 
(Section B, ~ 15) 15-17, 18-20, 21-23 

24-26 
28-30 
32-35 
37-60 
74-107 

V- Reviews 14-62 
(Section B, ~ 17) 64-107 

W -Standards and 14-82 
Regulations 

(Section B, ~ 18) 84-107 

X - NIOSH Documentation 
and Snrveillance 14-82 

(Section B, ~ 19) 84-107 
OR 

14-107 

Y -Status 14-82 
(Section B, ~ 20) 84-107 

Route of Administration. 
Species Tested 
TDLo orTCLo 
Dose Data 
CODEN 

NumberofTECs (I, 2, or 3). 
TECs 
Route of Administration. 
Species Tested. 
TDLo or TCLo. 
Dose Data. 
CODEN 

Number ofTECs (I, 2, or 3). 
TECs. 
Route of Administration 
Species Tested. 
LD50, LC50, LDLo, LCLo, TDLo, or TCLo. 
Dose Data 
CODEN 

NumberofTECs (I, 2, or 3) 
TECs. 
Route of Administration. 
Species Tested. 
TO, TDLo, TC, or TCLo. 
Dose Data. 
CODEN 

ACGIH, IARC, or TOXICOLOGY Reviews 
CODEN 

DOT, EPA, MSHA, OSHA Regs., OELs. 

CODEN 

Recommended Exposure Levels 
CODEN 

NOHS, NOES (Two lines for each entry) 

ATSDR, EPA, NIOSH, NTP, or OSHA Status 
CODEN 

2. RTECS® CODEN Master File. The CODEN file, the second file ofthe 1997 RTECS® 
computer tape, is formatted as shown below. This file provides the complete bibliographic 
citation for each CODEN on the data type C, P, Q, R, S, T, U, V, W, andY lines. See~ 16 of the 
Detailed File Description. 

50 



Field No. Field Name Position Description 

1 CODEN 1-6 Alphanumeric 
2 Line Number 7-8 Numeric 
3 Bibliographic 9-107 Alphanumeric 

Data 

A full listing of all CODEN designations currently listed in RTECS® is available on request from 
the editor. ' 
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TABLE I. RTECS® ABBREVIATIONS 

asn -Aspergillis nidulans hmn -human 
ast -Ascites tumor hor -horse, donkey 
bcs -Bacillus subtilis I -intermittent 
bfa -body fluid assay ial -intraaural 
BHR -Beilstein Handbook Reference IARC -International Agency for Research on 
bmr -bone marrow Cancer 
brd -bird (domestic) iat -intraarterial 
BRN -Beilstein Reference Number ice -intracerebral 
bwd -wild bird species icv -intracervical 
c -continuous idr -intradermal 
cc -cubic centimeter idu -intra duodenal 
chd -child ihl -inhalation 
ckn -chicken lmm -immersion 
CL -ceiling concentration imp -implant 
clr -Chlamydomonas reinhardi ims -intramuscular 
ctl -cattle inf -infant 
cyt -Cytogenetic Analysis ipc -intraplacental 
D -day ipl -intrapleural 
dck -duck ipr -intraperitoneal 
DEF -defmition irn -intrarenal 
dlt -Dominant Lethal Strain isp -intraspinal 

dmg -Drosophila melanogaster itr -intratracheal 
dna -DNA Adduct itt -intratesticular 
dnd -DNA Damage iu -international unit 
dni -DNA Inhibition iut -intrauterine 
dnr -DNA repair ivg -intravaginal 
dns -Unscheduled DNA Synthesis lVn -intravenous 
dom -domestic kdy -kidney 
DOT -Department ofT ransportation kg -kilogram (one thousand grams) 
dpo -Drosophila pseudo-obscura kip -Klebsiella pneumoniae 
emb -embryo L -liter 
EPA -Environmental Protection Agency LC50 -lethal concentration, 50 percent kill 
esc -Escherichia coli LCLo -lowest published lethal concentration 

eug -Euglena gracillis LD50 -lethal dose, 50 percent kill 
eye -administration into the eye (irritant) LDLo -lowest published lethal dose 
tb -fiber leu -leukocyte 
fbr -fibroblast liq -liquid 
frg -frog lng -lung 
gm -gram lvr -liver 
gpg -guinea pig lym -lymphocyte 
grb -gerbil M -minute 
grh -grasshopper m3 -cubic meter 
H -hour mam -mammal (species unspecified) 
ham -hamster mg -milligram (one thousandth gram, IQ-3 

gram) 
hla -HeLa cell rnky -monkey 
hma -Host-mediated Assay mL -milliliter 
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hmi -Haemophilus influenzae MLD -mild irritant effect 

TABLE I. RTECS® ABBREVIATIONS (continued) 

mmo -Mutation in Microorganism 
mmol -millimole 
mmr -mammary gland 
mnt -Micronucleus Test 
MOD -moderate irritation effect 
mol -mole 
mppcf -million particles per cubic foot 
mrc -Gene Conversion and Mitotic Recombination 
msc -Mutation in Mammalian Somatic Cells 
MSHA-Mine Safety and Health Administration 
mtr -Morphological Transform 
mul -multiple routes 
mus -mouse 
ng -nanogram (one billionth of a gram, 10-9 gram) 
nml -non-mammalian species 
nmol -nanomole 
NOES -National Occupational Exposure Survey 
NOHS -National Occupational Hazard Survey 
nsc -Neurospora crassa 
NTP -National Toxicology Program 
OBS -obsolete (trade name) 
ocu -ocular 
OEL -Occupational Exposure Limit 
ofs -other fish 
omi -other microorganisms 
oms -other mutation test systems 
oin -other insects 
open -open irritation test 
orl -oral 
ORM -Other Regulated Materials (DOT) 
OSHA -Occupational Safety and Health Administration 

oth -other cell types 
ovr 
par 
PEL 
pg 
pgn 
pic 
pig 
pph 
ppm 
gram) 
ppt 

-ovary 
-parenteral 
-Permissible Exposure Limit (OSHA) 
-pi co gram (one trillionth of a gram, 10-12 gram) 
-pigeon 
-Phage Inhibition Capacity 
-pig 
-parts per hundred (v/v)(percent) 
-parts per million (v/v) 

-parts per trillion (v/v) 
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pre 
preg 
qal 
rat 
rbt 

-prior to copulation 
-pregnant 
-quail 
-rat 
-rabbit 

rec -rectal 
REGS -Standards and Regulations 
REL -Recommended Exposure Level 
ms -rinsed with water 
RTECS® -Registry ofToxic Effects of Chemical 

Substances 
s -second 
sal -salmon 
sat -Salmonella typhimurium 
see -Sister Chromatid Exchange 
SCP -Standards Completion Program 
scu -subcutaneous 
SEV -severe irritation effect 
skn -administration onto the skin 
sin -Sex Chromosome Loss and 

Nondisjunction 
slw -silkworm 
smc -Saccharomyces cerevisiae 
spm -sperm 
sql -squirrel 
srm -Serratia marcescens 
ssp -Schizosaccharomyces pombe 
STEL -Short Term Exposure Limit 
TC -toxic concentration (other than lowest) 
TDLo -lowest published toxic dose 
tes -testis 

TL V™ -Threshold Limit Value 
tod 
trk 
trn 
TWA 
urn 
w 
wmn 
y 

f.lg 

f.llllole 

-toad 
-turkey 
-Heritable Translocation Test 
-time-weighted average 
-umeported 
-week 
-woman 
-year 
-microgram (one millionth gram, 1 o-6 

-micromole 
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TABLE II. TOXIC EFFECTS CODE (TEC) 

Position 1 - Organ, Tissue, or Functional System 

A Brain and Coverings 

B Spinal Cord 

C Peripheral Nerve and Sensation 

D Sense Organs and Special Senses (Nose, Eye, Ear, and Taste) 

E Autonomic Nervous System 

F Behavioral 

G Cardiac 

H Vascular 

J Lung, Thorax, or Respiration 

K Gastrointestinal 

L Liver 

M Kidney, Ureter, and Bladder 

N Endocrine 

P Blood 

Q Musculoskeletal 

R Skin and Appendages 

T Reproductive 

U Nutritional and Gross Metabolic 

V Tumorigenic 

Y Biochemical 

Z Related to Chronic Data 
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TABLE II. TOXIC EFFECTS CODE (TEC) (Continued) 

Positions 2 and 3 - Damage Codes, two digits 

Each of the major headings below correspond to one of the organs, tissues, or functional systems listed in Position 
1. 

A. BRAIN AND COVERINGS 

01 Meningeal changes 
02 Changes in cerebral spinal fluid 
03 Increased intracranial pressure 
04 Changes in circulation (Hemorrhage, thrombosis, etc.) 
05 Encephalitis 
06 Demyelination 
1 0 Changes in surface EEG 
11 Recordings from specific areas of CNS 
30 Other degenerative changes 
60 Tumors 
70 Changes in brain weight 

B. SPINAL CORD 

01 Meningeal changes 
02 Changes in circulation 
03 Inflammatory changes 
04 Demyelination 
30 Other degenerative changes 
60 Tumors 

C. PERIPHERAL NERVE AND SENSATION 

0 1 Associated connective tissue 
02 Sensory syndrome diagnostic of central lesion 
03 Sensory change involving trigeminal nerve 
04 Sensory change involving peripheral nerve 
05 Sensory change involving segmental distribution 
06 Spastic paralysis with or without sensory change 
07 Flaccid paralysis with appropriate anesthesia 
08 Flaccid paralysis without anesthesia (usually neuromuscular blockage) 
09 Fasciculations 
1 0 Paresthesis 
15 Recording from afferent nerve 
16 Recording from peripheral motor nerve 
1 7 Local anesthetic 
18 Structural change in nerve or sheath 
60 Peripheral nerve tumors 
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TABLE II. TOXIC EFFECTS CODE (TEC) (Continued) 

D. SENSE ORGANS AND SPECIAL SENSES (NOSE, EYE, EAR, and TASTE) 

Olfaction: 

0 1 Deviated nasal septum 
02 Ulcerated nasal septum 
03 Change in olfactory nerve 
04 Change in sensation of smell 
07 Other changes 
09 Tumors 

Eye: 

1 0 Optic nerve neuropathy 
11 Cycloplegia 
12 Changes in refraction 
13 Ciliary spasm 
14 Visual field changes 
15 Miosis (pupillary constriction) 
16 Mydriasis (pupillary dilation) 
1 7 Lacrimation 
18 Chromodacyrorrhea 
1 9 Increased intraocular pressure 
20 Retinal changes (pigmentary depositions, retinitis, other) 
21 Hemorrhage 
22 Changes in circulation 
23 Diplopia 
24 Changes in extra-ocular muscles 
25 Conjunctive irritation 
26 Corneal damage 
27 Iritis 
28 Ptosis 
29 Tumors 
35 Other 

Ear: 

40 Change in acuity 
41 Tinnitus 
43 Changes in vestibular functions 
44 Changes in cochlear structure or function 
45 Other 

Taste: 

50 Change in function 
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II. TOXIC EFFECT TABLE S CODE (TEC) (Continued) 

E. AUTONOMIC NERVOUS SYSTEM 

01 Sympathomimetic 
02 Alpha adrenergic blockage 
03 Beta adrenergic blockage 
04 Central sympatholytic 
05 Ganglion blocker 
06 Ganglion facilitant 
08 Other (direct) parasympathomimetic 
09 Intensity beta adrenergic effects 
15 Smooth muscle relaxant (mechanism undefined, spasmolytic) 
16 Parasympatholytic 

F. BEHAVIORAL 

01 General anesthetic 
02 Anticonvulsant 
03 Wakefulness 
04 Sleep 
05 Altered sleep time (including change in righting reflex) 
06 Euphoria 
07 Somnolence (general depressed activity) 
08 Hallucinations, distorted perceptions 
09 Change in REM sleep (human) 
10 Toxic psychosis 
11 Tremor 
12 Convulsions or effect on seizure threshold 
13 Excitement 
14 Anorexia (human) 
15 Food intake (animal) 
16 Fluid intake 
17 Changes in motor activity ( specific assay) 
18 Muscle weakness 
19 Ataxia 
20 Stiffness 
21 Rigidity (including catalepsy) 
22 Tetany 
23 Muscle contraction or spasticity 
24 Coma 
25 Antipsychotic 
26 Antianxiety 
27 Headache 
29 Analgesia 
30 Tolerance 
31 Withdrawal 
32 Abuse 
3 3 Irritability 
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II. TOXIC EFFECT TABLES CODE (TEC) (Continued) 

34 Straub tail 
40 Alteration of classical conditioning 
41 Alteration of operant conditioning 
42 Changes in psychophysiological tests 
43 Aggression 

G. CARDIAC 

01 Cardiomyopathy including infarction 
02 Changes in coronary arteries 
03 Pericarditis 
04 Arrhythmias (including changes in conduction) 
05 Cardiomegaly 
06 EKG changes not diagnostic of above 
07 Pulse rate increase without fall in BP 
08 Pulse rate 
09 Change in force of contraction 
10 Change in rate 
11 Change in conduction velocity 
12 Cardiac output 
13 Change in resting or action potential 
30 Other changes 
60 Tumors 
70 Changes in heart weight 

H. VASCULAR 

0 1 BP elevation not characterized in autonomic section 
02 BP lowering not characterized in autonomic section 
03 Pulse pressure increase 
04 Regional or general arteriolar constriction 
05 Regional or general arteriolar or venous dilation 
06 Measurement of regional blood flow 
07 Change in plasma or blood volume 
08 Shock 
15 Acute arterial occlusion 
16 Structural changes in vessels 
1 7 Thrombosis distant from injection site 
20 Contraction (isolated tissues) 
21 Relaxation (isolated tissues) 
30 Other changes 
35 Effect on gills and gill functions 
60 Tumors 

J. LUNGS, THORAX, OR RESPIRATION 

0 1 Ciliary function changes 
02 Structural or functional change in trachea or bronchi 
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II. TOXIC EFFECT TABLE S CODE (TEC) (Continued) 

03 Bronchiolar dilation 
04 Bronchiolar constriction 
05 Bronchiectasis 
06 Emphysema 
07 Changes in pulmonary vascular resistance 
08 Consolidation 
12 Fibrosis, focal (pneumoconiosis) 
13 Fibrosis (interstitial) 
14 Fibrosing alveolitis 
15 Acute pulmonary edema 
16 Chronic pulmonary edema 
17 Pleural effusion 
18 Pleural thickening 
20 Respiratory obstruction 
21 Cough 
22 Dyspnea 
23 Sputum 
24 Cyanosis 
25 Respiratory depression 
26 Respiratory stimulation 
27 Pulmonary emboli 
30 Other changes 
60 Tumors 
61 Bronchiogenic carcinoma 
70 Changes in lung weight 

K. GASTROINTESTINAL 

01 Changes in structure or function of salivary glands 
02 Changes in structure or function of endocrine pancreas 
03 Change in structure or function of esophagus 
04 Alteration in gastric secretion 
05 Gastritis 
06 Ulceration or bleeding from stomach 
07 Ulceration or bleeding from duodenum 
08 Ulceration or bleeding from small intestine 
09 Ulceration or bleeding from large intestine 
12 Hypermotility, diarrhea 
13 Nausea or vomiting 
14 Decreased motility or constipation 
15 Malabsorption 
l 7 Peritonitis 
20 Necrotic changes 
30 Other changes 
31 Contraction (isolated tissue) 
32 Relaxation (isolated tissue) 
60 Tumors 
61 Colon tumors 
70 Changes in pancreatic weight 
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II. TOXIC EFFECT TABLES CODE (TEC) (Continued) 

L. LIVER 

01 Hepatitis (hepatocellular necrosis), diffuse 
02 Hepatitis (hepatocellular necrosis), zonal 
03 Fatty liver degeneration 
04 Hepatitis, fibrous (cirrhosis, post-necrotic scarring) 
19 Jaundice (or hyerbilirubinemia) hepatocellular 
11 Jaundice, cholestatic 
12 Jaundice, other or unclassified 
14 Liver function tests impaired 
15 Change in gall bladder structure or function 
30 Other changes 
50 Multiple effects 
60 Tumors 
61 Angiosarcoma 
70 Changes in liver weight 

M. KIDNEY, URETER, AND BLADDER 

0 1 Changes in blood vessels or in circulation of kidney 
02 Changes primarily in glomeruli 
03 Changes in tubules (including acute renal failure, acute tubular necrosis) 
04 Changes in both tubules and glomeruli 
05 Interstitial nephritis 
1 0 Urine volume increased 
11 Urine volume decreased 
12 Renal function tests depressed 
13 Proteinuria 
14 Hematuria 
16 Other changes in urine composition 
20 Inflammation, necrosis, or scarring of bladder 
21 Structural or functional changes in ureter 
29 Incontinence 
30 Other changes 
60 Tumors 
61 Kidney tumors 
70 Changes in bladder weight 
71 Changes in kidney weight 

N. ENDOCRINE 

01 Antidiuresis 
02 Change in LH 
03 Change in GH 
04 Change in gonadotropins 
05 Thyroid weight (goiter) 
06 Toxic goiter - hypofunction 
07 Evidence of thyroid hyperfunction 
08 Evidence of thyroid hypofunction 
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TABLE II. TOXIC EFFECTS CODE (TEC) (Continued) 

1 0 Hyperparathyroidism 
12 Adrenal cortex hyperplasia 
13 Adrenal cortex hypoplasia 
15 Aldostemism 
16 Androgenic 
1 7 Estrogenic 
18 Differential effect of sex or castration on observed toxicity 
19 Effect on menstrual cycle 
20 Gynecomastia 
21 Diabetes mellitis 
22 Hypoglycemia 
23 Ketosis 
24 Hyperglycemia 
25 Diabetes insipidus (nephrogenic or CNS) 
30 Other changes 
60 Tumors 
61 Adrenal cortex tumors 
62 Thyroid tumors 
70 Changes in endocrine weight (unspecified) 
71 Changes in pituitary weight 
72 Changes in adrenal weight 
73 Changes in spleen weight 
74 Changes in thymus weight 
75 Changes in thyroid weight 

P. BLOOD 

01 Hemorrhage 
02 Change in clotting factors 
05 Normocytic anemia 
06 Microcytosis with or without anemia 
07 Macrocytosis 
08 Pigmented or nucleated red blood cells 
13 Granulocytopenia 
14 Leukopenia 
15 Agranulocytosis 
16 Eosinophilia 
17 Thrombocytopenia 
20 Changes in cell count (unspecified) 
22 Oxidant related (GPD deficient) anemia 
23 Other hemolysis with or without anemia 
24 Methemoglobinemia-Carboxyhemoglobin 
25 Aplastic anemia 
26 Changes in bone marrow not included above 
27 Changes in spleen 
28 Changes in serum composition (e.g., TP, bilirubin, cholesterol) 
30 Other changes 
60 Tumors 
61 Leukemia 
62 Lymphoma, including Hodgkin's disease 
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TABLE II. TOXIC EFFECTS CODE (TEC) (Continued) 

70 Changes in other cell count (unspecified) 
71 Changes in erythrocyte (RBC) count 
72 Changes in leucocyte (WBC) count 
73 Changes in platelet count 

Q. MUSCULOSKELETAL 

See also Behavioral for muscle change secondary to CNS or metabolic changes 

01 Changes in teeth and supporting structures 
02 Osteoporosis 
1 0 Osteomalacia 
15 Joints 
30 Other changes 
60 Tumors 

R. SKIN AND APPENDAGES 

Skin 

After systemic exposure: 
01 Dermatitis, allergic 
02 Dermatitis, irritative 
03 Dermatitis, other 
04 Photosensitivity 

After topical exposure: 
10 Primary irritation 
11 Corrosive 
12 Dermatitis, allergic 
13 Cutaneous sensitization (experimental) 
14 Photosensitivity 

Other: 
20 Sweating 
21 Hair 
22 Nails 
25 Breast 
30 Other glands 
60 Tumors 

S. IMMUNOLOGICAL INCLUDING ALLERGIC 

01 Increase in cellular immune response 
02 Decrease in cellular immune response 
03 Increase in humoral immune response 
04 Decrease in humoral immune response 
05 Decreased immune response 
06 Increased immune response 
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U. 

v. 

TABLE II. TOXIC EFFECTS CODE (TEC) (Continued) 

Allergic (Multiple organ involvement) 

When single organs are involved code under organ 
Cholesteroljaundice- see Liver 
Aplastic anemia, agranulocytoses - see Blood 
Allergic dermatitis - see Skin 

15 Anaphylaxis 
16 Other immediate (humoral) uticaria, allergic rhinitis, serum sickness 
18 Hypersensitivity delayed 
20 Autoimmune 
25 Uncharacterized 

NUTRITIONAL AND GROSS METABOLIC 

See also biochemical (Intermediary Metabolism) 

01 Weight loss or decreased weight gain 
02 Conditioned vitamin deficiency 
03 Dehydration 

Changes in: 
05 Na 
06 Cl 
07 Ca 
08 p 

09 Fe 
10 K 
11 Other metals 
20 Metabolic acidosis 
21 Metabolic alkalosis 
25 Body temperature increase 
28 Body temperature decrease 
30 Other changes 

TUMORIGENIC 

01 Carcinogenic by RTECS® criteria 
02 Neoplastic by RTECS® criteria 
03 Equivocal tumorigenic agent by RTECS® criteria 
05 Cells (cultured) transformed 
08 Increased incidence of tumors in susceptible strains 
10 Tumors at site of application 
15 Tumor types after systemic administration not seen spontaneously 
16 Facilitates action of known carcinogen 
25 Protects against induction of experimental tumors 
30 Active as anti-cancer agent 
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TABLE II. TOXIC EFFECTS CODE (TEC) (Continued) 

Y. BIOCHEMICAL 

Enzyme inhibition, induction, or change in blood or tissue levels 

01 True cholinesterase 
02 Other esterases 
03 Phosphatases 
04 Other hydrolases 
05 Carbonic anhydrase 
06 Xanthine oxidases 
07 Hepatic microsomal mixed oxidase (dealkylation, hydroxylation, etc.) 
08 Monoamine oxidase 
09 Cytochrome oxidases (including oxidative phosphorylation) 
1 0 Dehydrogenases 
11 Catalases 
12 Other oxidoreductases 
13 Phosphokinase 
14 Hexokinases 
15 Transaminases 
16 Other transferases 
17 Peptidases 
18 Proteases 
19 Isomerases 
20 Multiple enzyme effects 
21 Other enzymes 
23 Reactivates cholinesterase 

Effect on specific coenzyme: 

25 B vitamins, including folate 
26 CoA 
27 NAD, NADP 
28 Others 
29 Proportion of isoenzymes 
30 Disturbed regulation 

Metabolism (intermediary): 

35 Xanthine, purine, or nucleotides including urate 
36 Porphyrin, including bile pigments 
3 7 Lipids, including transport 
38 Amino acids (including renal excretion) 
39 Plasma proteins not involving coagulation 
40 Other proteins 
41 Glycolytic 
42 TCS cycle 
43 Pentase shunt 
44 Other carbohydrates 
45 Histamines (including liberation not immunochemical in origin) 
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TABLE II. TOXIC EFFECTS CODE (TEC) (Continued) 

50 Effect on mitochondrial function 
51 Effect on active transport 
52 Effect on Na-K pump 
53 Other 
54 Effect on cyclic nucleotides 
55 Effect on inflammation or mediation of inflammation 

Neurotransmitters or modulators (putative): 

60 Catecholamine levels in sympathetic nerves 
61 Catecholamine levels in CNS 
64 Dopamine in striatum 
65 Dopamine at other sites 

Z. RELATED TO CHRONIC DATA 

01 Death in the "U" data type field 
71 Changes in ovarian weight 
72 Changes in prostate weight 
73 Changes in testicular weight 
74 Changes in uterine weight 
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TABLE III. REPRODUCTIVE EFFECTS CODE 

Paternal Effects 

TO 1 Spermatogenesis (including genetic material, sperm morphology, motility, and count) 
T02 Testes, epididymis, sperm duct 
T03 Prostate, seminal vessicle, Cowper's gland, accessory glands 
T04 Impotence 
T05 Breast development 
T09 Other effects on male 

Maternal Effects 

T 11 Oogenesis 
Tl2 Ovaries, fallopian tubes 
T 13 Uterus, cervix, vagina 
T 14 Menstrual cycle changes or disorders 
Tl5 Breasts, lactation (prior to or during pregnancy) 
T 16 Parturition 
T 1 7 Postpartum 
T 1 9 Other effects 

Effects on Fertility 

T21 Mating performance (e.g.,# sperm positive females per# females mated;# copulations per# estrus 
cycles) 

T22 Female fertility index (e.g., #females pregnant per# sperm positive females,# females pregnant 
per # females mated) 

T23 Male fertility index (e.g., # males impregnating females per# males exposed to fertile nonpregnant 
females) 

T24 Pre-implantation mortality (e.g., reduction in number of implants per female; total number of implants 
per corpora lutea) 

T25 Post-implantation mortality (*e.g., dead and/or resorbed implants per total number of implants) 
T26 Litter size (e.g., # fetuses per litter; measured before birth) 
T27 Abortion 
T29 Other measures of fertility 

Effects on Embryo or Fetus 

T31 Extra embryonic structures (e.g., placenta, umbilical cord) 
T32 Maternal-fetal exchange 
T33 Cytological changes (including somatic cell genetic material) 
T34 Fetotoxicity (except death, e.g., stunted fetus) 
T35 Fetal death 
T39 Other effects on embryo 

Specific Developmental Abnormalities 

T 41 Central nervous system 
T42 Eye, ear 
T43 Craniofacial (including nose and tongue) 
T 44 Skin and skin appendages 
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TABLE III. REPRODUCTIVE EFFECT CODE (Continued) 

T45 Body wall 
T 46 Musculoskeletal system 
T 4 7 Cardiovascular (circulatory) system 
T48 Blood and lymphatic system (including spleen and marrow) 
T49 Respiratory system 
T50 Gastrointestinal system 
T51 Hepatobiliary system 
T52 Endocrine system 
T53 Urogenital system 
T54 Immune and reticuloendothelial system 
T55 Homeostasis 
T59 Other developmental abnormalities 

Tumorigenic Effects 

T 61 Testicular tumors 
T62 Prostate tumors 
T63 Ovarian tumors 
T64 Uterine tumors 
T65 Transplacental tumorigenesis 
T69 Other reproductive system tumors 

Effects on Newborn 

T71 Stillbirth 
T72 Live birth index (similar to T26, except measured after birth) 
T73 Sex ratio 
T74 Apgar score (human only) 
T75 Viability index (e.g.,# alive at day 4 per# born alive) 
T76 Weaning or lactation index (e.g.,# alive at weaning per# alive at day 4) 
T77 Other neonatal measures or effects 
T81 Growth statistics (e.g., reduced weight gain) 
T82 Germ cell effects (in offspring) 
T83 Biochemical and metabolic 
T84 Drug dependence 
T85 Behavioral 
T86 Physical 
T87 Other postnatal measures or effects 
T91 Delayed effects 
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TABLE IV. ROUTES OF ADMINISTRATION TO, OR EXPOSURE OF, 
ANIMAL SPECIES TO TOXIC SUBSTANCES 

Abbreviation Route Definition 

eye Eyes 

ial Intraaural 
iat Intraarterial 
ICe Intracerebral 
icv Intracervical 
idr Intradermal 
idu Intraduodenal 
ihl Inhalation 
Imp Implant 
ims Intramuscular 
ipc Intra placental 
ipl Intrapleural 
ipr Intraperitoneal 
Irn lntrarenal 
isp Intraspinal 
itr Intratracheal 
itt Intra testicular 
iut Intrauterine 
IVg Intravginal 
ivn Intravenous 
mul Multiple 
ocu Ocular 

orl Oral 
par Parenteral 

rec Rectal 
scu Subcutaneous 
skn Skin 

urn Umeported 

Administration directly onto the surface of the eye; used exclusively for 
primary irritation data; see Ocular 

Administration into the ear 
Administration into the artery 
Administration into the cerebrum 
Administration into the cervix 
Administration within the dermis by hypodermic needle 
Administration into the duodenum 
Inhalation in chamber, by cannulation, or through mask 
Placed surgically within the body location described in reference 
Administration into the muscle by hypodermic needle 
Administration into the placenta 
Administration into the pleural cavity by hypodermic needle 
Administration into the peritoneal cavity 
Administration into the kidney 
Administration into the spinal canal 
Administration into the trachea 
Administration into the testes 
Administration into the uterus 
Administration into the vagina 
Administration directly into the vein by hypodermic needle 
Administration by more than one route 
Administration directly onto the surface of the eye or into the conjunctival 

sac; used exclusiely for systemic toxicity data; see Eyes 
Per os, intragastric feeding, or introduction with drinking water 
Administration into the body through the skin. Reference used is not specific 

concerning the route used; could be ipr, scu. ivn, ipl, ims, irn, or ice 
Administration into the rectum or colon in the form of enema or suppository 
Administration under the skin 
Application directly onto the skin, either intact or abraded; used for both 

systemic toxicity and primary irritant effects 
Dose, but not route, is specified in the reference 
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TABLE V. SPECIES 

With Assumptions for Toxic Dose Calculation From Non-specific Data* 

Abbrev Species Age Weight Consumption (Approx.) !ppm in Approximate 
Food Water Food Equals Gestation 

gm/day ml/day in mg/kg/D Period in Days 

brd Bird - domestic or laboratory I kg 

Bird not otherwise identified 

bwd Bird - wild bird species 40gm 

cat Cat, adult 2 kg 100 100 0.05 64 (59-68) 

chd Child 1-13Y 20kg 

ckn Chicken, adult (male or female) 8W 800 gm 140 200 0.175 

ctl Cattle, horse 500kg 10,000 0.02 284 (279-290) 

dck Duck, adult (domestic) 8W 2,500 gm 250 500 0.1 

Dog Dog, adult 52W !Okg 250 500 0.025 62 (56-68) 

dom Domestic animals - goat, sheep 60kg 2,400 0.04 G: 152 (148-156) 
S: 146 (144-147) 

frg Frog, adult 33 gm 

gpg Guinea pig, adult 500 gm 30 85 0.06 68 

grb Gerbil IOOgm 5 5 0.05 25 (24-26) 

ham Hamster 14W 125 gm 15 10 0.12 16 

hmn Human Adult 70kg 

hor Horse, donkey 500kg 10,000 H: 339 (333-345) 
D: 365 

inf Infant 0-1 y 5 kg 

mam Mammal - species unspecified 200 gm 

man Man adult 70 kg 

mky Monkey 2.5 y 5 kg 250 500 0.05 165 

mus Mouse 8W 25gm 3 5 0.12 21 

nml Non-mammalian species 

pgn Pigeon 8W 500gm 

pig Pig 60 kg 2,400 0.041 114(112-115) 

qal Quail (laboratory) 160gm 

rat Rat, adult female 14W 200 gm 10 20 0.05 22 

rat Rat, adult male 14W 250 gm 15 25 0.06 

rat Rat, adult, sex unspecified 14W 200 gm 15 25 

rat Rat, weaning 3W 50gm 15 25 0.3 

Rbt Rabbit, adult 12W 2 kg 60 330 0.03 31 

sql Squirrel 500gm 44 

tod Toad 100 gm 

trk Turkey 18W 5 kg 

wmn Woman Adult 50 kg 270 

*NOTE: Values given here are within reasonable limits usually found in the published literature and are selected to facilitate 
calculations for data from publications in which toxic dose information has not been presented for an individual animal of the 
study. See, for example, Association of Food and Drug Officials, Quarterly Bulletin, volume 18, page 66, 1954, and Guyton, 
American Journal ofPhysiology, volume 150, page 75, 194 7. Data for lifetime exposure are calculated from the assumptions 
for adult animals for the entire period of exposure. For definitive dose data, the reader must review the referenced 
publications. 
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CODE 
NUMBER 

A 
B 
c 

D 

E 
F 
G 
H 
1 
L 
N 
p 

Q 
R 
s 
T 
u 
v 
w 
X 
y 

TABLE VI. MASTER FILE DATA TYPES (POSITION 10) 

DATA TYPE 

Prime Name 
Cross Reference 
Chemical Definition 

Chemical Registry Number 
Chemical Abstracts Service 
Beilstein Registry 
Update Field 
Molecular Formula 
RTECS® Number 
Molecular Weight 
Wiswesser Line Notation 
Synonym 
Compound Descriptor Code 
Irritation Data 
Mutation Data 
Reproductive Data 
Tumorigenic Data 
Acute Toxicity Data 
Other Multiple Dose Toxicity Data 
Reviews 
Standards and Regulations 

DETAILED FILE DESCRIPTION 
FORMAT SECTION 

1 
1 
1 

3 
2 
5 
6 
4 
7 
8 
9 
10, 16 
11, 16 
12, 16 
13, 16 
14, 16 
15, 16 
17 
18 

NIOSH Documentation and Surveillance Data 19 
ATSDR, EPA, NIOSH, NTP, and OSHA Status 20 
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TABLE VII. LINE NUMBERS FOR "V," "W," "X," and "Y" DATA 

LINE# DATA 

VOI0-039 ACGIH TL V™ Data 

VI00-299 IARC Cancer Reviews 

V300 IARC Cancer Review, Supplement 7 

V800-899 Toxicology Review References 

W100-110 DOT Hazardous Substances Data 

W200 EPA Farm Worker Field Re-entry Data 

W400-410 MSHA Standard Data 

W500 OSHA PEL (General Industry) 

W505 OSHA PEL (Construction) 

W510 OSHA PEL (Shipyards) 

W515 OSHA PEL (Federal Contractors) 

W550 OSHA Cancer Suspect Agent 

W600-699 International Occupational Exposure Levels 

X500-510 NIOSH REL Data 

X600 NOHS (1974) 

X610 NOES (21983) 

Y010-035 EPA Genetic Toxicology Program Data 

Y0 50 EPA TSCA Chemical Inventory Status 8( d) 

Y100 EPA TSCA 8(a) 

Y130 EPA TSCA 8(b) 
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FIGURE l. TNT ON NUl 'l'OXNET 

1 - RTECS 
RTECS RECORD NUMBER &4869 
LAST REVISION DATE 9607 
UPDATE HISTORY 101181D6, IS fields 
UPOA TE HISTORY 08121196, IS fields 
UPDATE HISTORY OESIOEW6, 2 fields 
UPDATE HISTORY 02107198,3 fields 
UPDATE HISTORY 11/15195,2 fields 
UPDATE HISTORY 08/18185, 3 fields 
RECORD LENGTH 8580 
RTECS ACCESSION NUMBER NIOSHIXU0175000 
NAME OF SUBSTANCE Toluene, 2,4,8-trinttro. 
CAS REGISTRY NUMBER 118-96-7 
SYNONYMS Benzene, 2-methyl-1 ,3,5-ltlnft.n>. 
SYNONYMS Entsufon 
SYNONYMS 2-Methyl-1,3,5-trinltrobenzene 
SYNONYMS NC~1~ 
SYNONYMS TNT 
SYNONYMS al~ Tnt 
SYNONYMS TNT (OSHA) 
SYNONYMS TNT, dry or wetted with <30% water, by weight (UN02 
SYNONYMS TNT -tollte (French) 
SYNONYMS ToUt 
sYNONYMS Tollte 
SYNONYMS 2,4,&. Trinttrotolueen {Dutch) 
SYNONYMS TrinHrotoluene 
SYNONYMS Trinltrotoluene (UN0209) (001) 
SYNONYMS Trinitrotoluene, wetted with not <30% water, by wei 
SYNONYMS s. Trinitrotoluene 
SYNONYMS sym-Trinitrotoluene 
SYNONYMS 2,4,&-Trinitrotoluene (ACGIH:osHA) 
SYNONYMS s. Trinitrotoluol 
SYNONYMS sym-Trinitrotoluol 
SYNONYMS 2,-4,6-Trinitrotoluol (German) 
SYNONYMS Tritol 
SYNONYMS Triton 
SYNONYMS TrojnHrotoluen (PoliSh) 
SYNONYMS Trotyt 
SYNONYMS Trotyt oll 
SYNONYMS UN0209 (001) 
SYNONYMS UN1356 (DOT) 
MOLECULAR FORMULA C7-HS-N3-06 
MOLECULAR WEIGHT 227.15 
CLASSIFlCA TION CODE Agricultural Chemical 
CLASSIFICATION CODE Tumor data 
CLASSIFICATION CODE Mutation data 
Cl.ASSIFICA TION CODE Reproductive Effect 
CLASSlFICA TION CODE Human Data 
CLASSIFICATION CODE SklniEye lnilant 
CLASSIFICATION CODE Unspecffied/Unclassifled pesticide 
WISWESSER UNE NOTATION WNR 81 CNW ENW 
DATA TYPE Mutagenicity 
DATA TYPE Skin/Eye Irritation 
DATA TYPE General Toxicity 
DATA TYPE Reproductive Studies 
OA TA TYPE Muttlple Dose Studies 
MUTAGENICITY STUDIES 
o TEST SYSTEM : mutatlon in mlaoorganisms 
o SPECIESIROUTEI CEll TYPE : S. typhimurium 



oOOSE 
FIGURE l. TNT ON NUf:IDXNET {continued) 

: 10 uglplate (+/-89) 
oREFERENCE 
MUTAGENICITY STUDIES 

: Natl Tech lnf serv( AD-A~148 J (NTis-) 

o TEST SYSTEM : body fluid assay 
o SPECIES/ROUTE/ CELL TYPE : r.t/S. typhlmuriwn 
o DOSE : 50 mglkg 
o REFERENCE : Mutat Res, v<»' 262, pg 167. 1891 (MUREAV) 
MliTAGENICITY STUDIES 
o TEST SYSTEM : gene mutation In mammalian calls 
o SPECIES/ROUTE/ CELL TYPE : mouse:l)'mphOcyte 
o DOSE : -40 mgiL 
o REFERENCE : cancer Lett. vol20, pg 103, 1083 (CAl EDQ) 
SKJN AND EYE IRRITATION STUDIES 
o ROUTE : skin 
o SPECIES : rabbit 
o DOSE : 500 mgi24H 
o EFFECT : MILD 
o REFERENCE : NatJ Tech lnf Serv1 AD-8011-150 I (NTis--) 
GENERAL TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : human 
o STUDY TYPE : LDLo 
o DOSE : 28 gmlkQ 
o EFFECT : BEHAVIORAL (Hallucinations. distorted percept 
o EFFECT : LUNGS, THORAX OR RESPIRATION (Cyanosis) 
o EFFECT : GASTROINTESTINAL (Other changes) 
o REFERENCE : Toxicol Drugs Chem 1869, pg 810. 1868 (34ZIAG 
GENERAL TOXICITY sruDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY TYPE : lD50 
o DOSE : 795 mglkg 
o EFFECT : BEHAVIORAL {Somnolence; Tremor. Convulsions o 

threshold) 
o REFERENCE : J Toxicol Environ Health, ¥018, pg 565, 1882 
GENERAL TOXICITY sruDIES 
o ROUTE : oral 
oSPEC~ :~ 
o STUDY TYPE : lD50 
o DOSE : 680 mglkg 
o EFFECT : BEHAVIORAL (Somnolence; Tremor; Conwlsions o 

threshold) 
o REFERENCE : J Toxicol Environ Health, vol e. pg 565. 1 882 
GENERAL TOXICITY STUDIES 
o ROUTE : araf 
o SPECIES : cat 
o STUDY TYPE : LDLo 
o DOSE : 1850 mg/kg 
o EFFECT : WNGS, THORAX OR RESPIRATION (Dyspnea; Cyanos 
o EFFECT : SKIN AND APPENDAGES (After systemic exposure: 

allergic) 
o REFERENCE : Med Res Counc Spec Rep Ser, vol 58, pg 32. 18 
GENERAL TOXICITY STUDIES 
o ROUTE :subcutaneous 
o SPECIES : cat 
o STUDY TYPE : LDLo 
o DOSE : 200 mglkg 
o EFFECT : LUNGS. THORAX OR RESPIRATION (Dyspnea; Cyanos 
o EFFECT : SKIN AND APPENDAGES (After systemic exposure: 

allergic) 
oREFERENCE : Med Res Counc Spec Rep Ser. vol 58. pg 32. 18 

74 



FIGURE 1. TNT ON NUl 'IOXNET (continued) 

GENERAL TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : rabbit 
o STUDY TYPE : LDl.o 
o DOSE : 500 rngJkg 
o EFFECT : BEHAVIORAL (Convulsions or effect on seizure 
o EFFECT : GASTROINTESTINAL (Hypennotility, dianbea) 
o EFFECT : LUNGS, 11-tORAX OR RESPIRATION (Cyanosis) 
o REFERENCE : Med Res Counc Spec Rep Ser, vol58, pg 32, 19 
GENERAL TOXJCITY STUDIES 
o ROUTE : subcutaneous 
o SPECIES : rabbit 
o STUDY TYPE : LDLo 
o DOSE : 500 mgJkQ 
o EFFECT : BEHAVIORAL (Convulsions or effect on seizunt 
o EFFECT : GASTROINTESTINAL (HypennotiiHy, diantlea) 
o EFFECT : LUNGS, THORAX OR RESPIRATION (Cyanosis) 
o REFERENCE : Med Res Counc Spec Rep Ser, vol 58, pg 32, 18 
REPRODUCTIVE STUDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY lYPE : TDLo 
o DOSE : 5376 mglkg (280 male) 
o EFFECT : PATERNAL EFFECTS (Testes, epididymis, spenn d 
o REFERENCE : J Toxicol Environ Health, vol 8, pg 565, 1G82 
MULTIPLE DOSE TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY TYPE : TDLo 
o DOSE : 7200 rng/kgi6W·I 
o EFFECT : UVER (Other changes) 
o EFFECT : BLOOD (Changes in serum composition TP. bilir 

cholesterol ... ) 
o EFFECT : OTHER MULTIPLE DOSE TOXICITY DATA (Changes in 
o REFERENCE : Toxicol lett, Vol 55, pg 343, 1891 {TOLED5) 
MULTIPLE DOSE TOXICITY STUOIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY TYPE : TDL.o 
o DOSE : 11375 mglkg/13W.C 
o EFFECT : BEHAVIORAL (Food Intake) 
o EFFECT : BLOOD (Nonnocytic anemia) 
o EFFECT : NUTRmONAL AND GROSS METABOLIC (Weight loss 

gain) 
o REFERENCE :Toxicology, vol 32, pg 253, 1984 (TXCYAC) 
MULTIPLE DOSE TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY TYPE : TDLo 
oDOSE :3g~ 
o EFFECT : UVER (Other c:hanges) 
o EFFECT : BIOCHEMICAL EFFECTS (Monoamine oxidase; Upkl 

transport) 
o REFERENCE :Gig Tr Prof Zabol, vol18(10), pg 57, 1974 (G 
MULTIPLE DOSE TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : mouse 
o STUDY TYPE : TOlo 
o DOSE : 11 mglkgi13W-C 
o EFFECT ~ UVER (ct\anges In liver weight) 
o EFFECT : ENDOCRINE (Changes In spleen weight) 



FIGURE 1. TNT ON .,liUf TODlET (continued) 

o EFFECT : BLOOD (Changes in spleen) 
o REFERENCE : J Toxicol Environ Health. vof 8. pg 565, 1842 
MUL TJPLE DOSE TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES :dog 
o STUDY TYPE : TDLo 
o DOSE : 182 rnglkg/13W.C 
o EFFECT : UVER (Changes In liver weiQhl) 
o EFFECT : BLOOD (NormocyUc anemia) 
o EFFECT : NUTRITIONAL AND GROSS METABOUC (Weight loss 

aaln) 
o REFERENCE : JTOJdcOI Environ Health, vol8, pg 585,1882 
MULTIPLE DOSE TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : dog 
o STUDY TYPE : TDC.o 
oDOSE :1~~ 
o EFFECT : UVER (Changes In lver weight) 
o EFFECT : BLOOD (Normocytic anemia; Changes In spleen) 
o REFERENCE : Toxicology. vol83. pg 233. 1MO (TXCYAC) 
TOXICOlOGY REVIEW TOXICOLOGY REVIEW: NnS- AD77.72S; Natf Tech lnf 
TOXICOLOGY REVJEW TOXICOLOGY REVIEW: CRTXB21(1),83. 71; CRC Ctlt Rev 
TOXICOLOGY REVIEW TOXICOLOGY REVIEW; PAREAQ 4,1,52; Pharmacol Rev 
CANCER REVIEW IARC CANCER REVIEW; Animal Inadequate Evidence; IME 

Monogr Evil Csrcinog Risk Chem Man 
CANCER REVIEW IARC CANCER REVIEW; Human Inadequate Evidence; IMEM 

Uonogr Eval C.reinog Risk Chem Man 
CANCER REVIEW IARC CANCER REVIEW: Group 3; IMEMDT 85.448,88; IARC 

Carclnog Risk Chem Man 
THRESHOLD UMIT VAL.UE ACGIH THRESHOlD UMIT VALUE REVIEW; TWA 0.5 mgtm3 ( 

1,1852.91; Doc Threshold Limit Values 
NIOSH RECOMMENDED UMITS NIOSH REl TO 2.4 •• TRJNITROTOLUENE.alr.10H TWA 0.5 

DHHS #92-100,82; Natllnst Occup Saf Health 
NIOSH EXPOSURE SURVEYS NATIONAL OCCUPATIONAL EXPOSURE SURVEY 1883: HazaRiit 

Industries: 2; total number of fadlftles: 10; numb 
1: total number of employees: 31 

STANDARDS AND REGULATIONS DOT -HAZARD:EXPLOSIVE 1.10; LABEL:EXPLOSIVE 1.10 (UN 
48.172.101,82; Code Fed Regul 

STANDARDS AND REGULATIONS DOT -HAZARD:4.1; LABEL:FLAMMABLE SOLID (UN1356); CFR 
Code Fed Regul 

STANDARDS AND REGULATIONS MSHA STANDARD-air:TWA 0.2 ppm (0.5 mglm3) (skin); D 
Threshold limit Values • 

STANDARDS AND REGULATIONS OSHA PEL (Gen lndu):8H TWA 1.50 mglm3 (skin): CFRGB 
COde Fed Regul 

STANDARDS AND REGULATIONS OSHA PEL (Construc):8H TWA 1.50 mgfm3 (sldn); CFRGB 
Code Fed Regul 

STANDARDS AND REGULATIONS OSHA PEL (Shfpyard):8H TWA 1.50 mgtm3 {skin); CFRGB 
Code Fed Regul 

STANDARDS AND REGULATIONS OSHA PEl (Fed Cont):IH TWA 1.50 mgfm3 (skin); CFRGB 
COde Fed Regul 

STANDARDS AND REGULATJONS OEL-ARAB Republic of Egypt: TWA 0.5 mg/m3 JANi3 
STANDARDS AND REGULATIONS OEL-AUSTRAUA:TWA 0.5 mglm3;Skln JAN93 
STANDARDS AND REGLA.AnoNS OEL.SELGIUM:TWA 0.5 mofm3;Skin JAN83 
STANDARDS AND REGULATIONS OEL.-DENMARK:STEL 0.5 mgfm3;Skin JAN83 
STANDARDS AND REGULATIONS OEL-FINtAND:TWA 0.5 mg/m3;STEL 3 mglm3;Sidn JAN93 
STANDARDS AND REGULATIONS OEL-FRANCE:TWA 0.5 mglm3;Skln JAN93 
STANDARDS AND REGULATIONS OEL-GERMANY:TWA 0.01 ppm (0.1 mg/m3);Skln;carclnoge 
STANDARDS AND REGULATIONS OEL-HUNGARY:TWA 0.3 mg/m3;STEL 0.5 mglm3;Sidn JAN93 
STANDARDS AND REGULATIONS OEL-THE NETHERLANDS:TWA 0.5 rnglm3;SkJn JAN93 
STANDARDS AND REGULATIONS OEl-THE PHIUPPlNES:TWA 1.5 mglm3;Skln JAN93 
STANDARDS AND REGULATIONS OEL-RUSSIA:TWA 0.1 mglm3;S1EL 0.5 mglrn3;Skfn JAN83 



FIGURE 1. TNT ON HIM TOXNET (continued) 

STANDARDS AND REGULATIONS OEL-swrrzERLAND:TWA 0.01 ppm (0.1 mg/m3);STEL 0.02 
STANDARDS AND REGULATIONS OEL-TURKEY:TWA 1.5 mg/m3;Skin JAN93 
STANDARDS AND REGULATIONS OEL-UNITED KINGDOM:TWA 0.5 mglm3;STEL 0.5 mglm3 JAN 
STANDARDS AND REGULATIONS OEL IN BULGARIA, COLOMBIA. JORDAN, KOREA check ACGI 
STANDARDS AND REGULATIONS OEL lN NEW ZEALAND, SINGAPORE, VIETNAM check ACG1H 
FEDERAL PROGRAM STATUS EPA GENETOX PROGRAM 1gaa, Positive: Hlstidine rever 
FEDERAL PROGRAM STATUS EPA TSCA Section l(b) CHEMICAL INVENTORY 
FEDERAL PROGRAM STATUS EPA TSCA section 8(cl) unpublished hea1th/safety stu 
FEDERAL PROGRAM STATUS On EPA IRIS database 
FEDERAL PROGRAM STATUS EPA TSCA TEST SUBM1SSION (TSCATS) DATA BASE, JULY 1 
FEDERAL PROGRAM STATUS OSHA ANAL Y11CAL METHOD 144 

(RTECS) SS 2/d? 
USER: 
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FIGOR.K 2. 2,4-D IWI mxNET 

1 ·RTECS 
RTECS RECORD NUMBER 2098 
LAST REVISION DATE 8607 
UPDATE HISTORY 08121.196, 4 fields 
UPDATE HISTORY ~. 3 fields 
UPDATE HISTORY 02107R6. 4 fields 
UPDATE HISTORY 11J09JSI5, 5 fields 
UPDATE HISTORY 08102195, 4 fields 
RECORD LENGTH 13528 
RTECS ACCESSJON NUMBER NIOSHIAG8825000 
NAME OF SUBSTANCE Acetic acid, (2,4-dichlorophenoxy)-
CAS REGISTRY NUMBER M--75-7 
SYNONYMS Acide 2,44ichloro phenoxyacetique (French) 
SYNONYMS Acido(2,4-dJcloRHenossi)--.cetic:o (ltar~n) 
SYNONYMS Acme M1Jne 4 
SYNONYMS Acme butyl ester 4 
SYNONYMS Acme LV 4 
SYNONYMS Agrotect 
SYNONYMS Amidox 
SYNONYMS Amoxone 
SYNONYMS AquHOeen 
SYNONYMS Barrage 
SYNONYMS BH 2.4-D 
SYNONYMS BnlstHhap 
SYNONYMS 8-Selektonon 
SYNONYMS Chlpc:o twf helbidde V' 
SYNONYMS ChJoroxone 
SYNONYMS Citrus fix 
SYNONYMS Crop rider 
SYNONYMS 2,4-0 (ACGJH:OSHA) 
SYNONYMS 2.4-0 add 
SYNONYMS Debroussai!lant 800 
SYNONYMS Oecamine 
SYNONYMS Deherban 
SYNONYMS (2,4-0ichfoor-fenoxy)-aZijnzuur (Dutch) 
SYNONYMS Dichlorophenoxyacetic acid 
SYNONYMS 2,4-Dic::hlorophenoxyacetic acid 
SYNONYMS Dichlorophenoxyacetic 8cid (OSHA) 
SYNONYMS 2.4-DichJorphenoxyacetic acid 
SYNONYMS (2,4-Dichlor-phenoxy)-essigsaeure (German} 
SYNONYMS Dlcopur 
SYNONYMS DMA-4 
SYNONYMS Oormone 
SYNONYMS 2,o4-Dwuchlorofenoksyoctowy twas (Polish) 
SYNONYMS Emulsamine BK 
SYNONYMS Emufsamlne &3 
SYNONYMS ENT 8,538 
SYNONYMS Envert 171 
SYNONYMS Envert DT 
SYNONYMS Estone 
SYNONYMS Fannco 
SYNONYMS Femlmine 
SYNONYMS Femoxone 
SYNONYMS Fetxane 
SYNONYMS Foredex 75 
SYNONYMS Hedonal 
SYNONYMS Hedonaf (Ule herbk:ide) 
SYNONYMS Herbidal 
SYNONYMS Hlvol-44 
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FIGURE 2. 2 .4-D NLM. TOXH1IT' (continued) 

SYNONYMS lpaner 
SYNONYMS Kwasu 2,4-dwuchJorofenoksyoctowego (Polish) 
SYNONYMS Kwas 2,4-dwuchlorofenoksyoc:towy (Polish) 
SYNONYMS Kyselina 2,.-.ciichlot'fenoxyoctova (Czech) 
SYNONYMS Lawn-keep 
SYNONYMS Macrondray 
SYNONYMS Miracle 
SYNONYMS Monosan 
SYNONYMS Moxone 
SYNONYMS Netagrone 
SYNONYMS Net.agrone 600 
SYNONYMS NSC4~ 
SYNONYMS Pennamine 
SYNONYMS Pennamine D 
SYNONYMS Phenox 
SYNONYMS Pielik 
SYNONYMS Plantgard 
SYNONYMS RCRA waste number U2..0 
SYNONYMS Rhodia 
SYNONYMS Spritz-hormln/2.4-0 
SYNONYMS Sprttz-honnit/2,4--0 
SYNONYMS Superormone concentre 
SYNONYMS u-5043 
SYNONYMS U 46DP 
SYNONYMS Vergemaster 
SYNONYMS Verton 
SYNONYMS Verton D 
SYN~S Verton20 
SYNONYMS Vldon 638 
SYNONYMS Weed-Ag-Bar 
SYNONYMS Weedar-64 
SYNONYMS Weedatu1 
SYNONYMS Weedez Wonder BAR 
SYNONYMS Weedone LV-4 
SYNONYMS Weed-map 
SYNONYMS Weed TOX 
SYNONYMS Weedtrol 
MOLECULAR FORMULA C8-H6-CI2-03. 
MOLECULAR \NEIGHT 221.04 
CLASSIFICATION CODE Agricunural Chemical 
CLASSIFICATION CODE Tumor data 
CLASSIFICATION CODE Mutation data 
CLASSIFICATION CODE Reproductive Effect 
CLASSIFICATION CODE Human Data 
CLASSIFICATION CODE Skin/Eye Irritant 
CLASSIFICATION CODE Helbicide 
CL.ASSIFICA TION CODE Growth regulator/Fertilizer 
WISWESSER UNE NOTATION QV10R BG DG 
DATA TYPE Mutagenicity 
DATA TYPE Skin/Eye ltritatJon 
DATA TYPE General Toxicity 
DATA 1YPE Reproductive Studies 
DATA TYPE Multiple Dose Studles 
MUTAGENICITY ST\JDIES 
o TEST SYSTEM : mutation in microorganisms 
o SPECIESJROUTEI CELL lYPE : S. typhimurium 
o DOSE :250 uglplate (..S9) 
o REFERENCE : Mutat Res. vol20-4, pg 815, 1888 (MUREAV) 
MUTAGENiCITY STUDIES 
o TEST SYSTEM : DNA repair 
o SPECIESJROUTEJ CELL TYPE : E. coli 



FIGURE 2. 2,4-D NIX TOXlfET (continued) 
o DOSE : 5 mg/disc 
o REFERENCE : Natl Tech lnf Serv[ PB80..133226] (NTIS., 
MUTAGENICITY STUDIES 
o TEST SYSTEM : DNA adduct 
o SPECIES/ROUTE/ CELL TYPE : E coli 
oDOSE :20~ 
o REFERENCE : Mutat Res, vo189, pg 85, 1881 (MUREAV) 
MlJTAGENICJTY STUDIES 
o TEST SYSTEM : DNA repair 
o SPECIES/ROUTE/ CELL TYPE : B. sui:Jtjlis 
o DOSE : 5 mgJdisc 
o REFERENCE : Nat1 Tech lnf Serv( PB8()..133226) (N11S-, 
MUTAGENICITY STUDIES 
o TEST SYSTEM : mutation in microorganisms 
o SPECIES/ROUTE/ CEU. TYPE : mia'Oorganisms 
o DOSE : 1 gmll (-59) 
o REFERENCE : Miaobios Lett. vor s, pg 103, 18n (MILEDM) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : mutation in microorganiSms 
o SPECIES/ROUTE/ caL TYPE : mlcroolganisms 
o DOSE : 1 gmiL (-s9) 
o REFERENCE : Miaobios Lett, vol5, pg 103,19n (Mil..EDM) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : mutation In mfaoorganlsms 
o SPECIES/ROUTE/ CELL TYPE : miaoorganisrns 
o DOSE : 1 gmll (..S9) 
o REFERENCE : Miaobios Lett. vo15, pg 103.1&n (MJLEOM) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : mutation In microorganisms 
o SPECIESIRoUTEJ CEU. TYPE : mlctoofganisms 
o DOSE : 1 gmll (-S9) 
o REFERENCE : Microbios Lett. vol 5, pg 103, 1m (MILEDM) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : specific locus 
o SPECIES/ROUTE/ CEll TYPE : D. melanogaster~l 
o DOSE : 5 mmoUL 
o REFERENCE : Mutat Res, vol318, pg 237,1993 (MUREAV) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : specific locus 
o SPECIES/ROUTE/ CELL TYPE : D. melanogaster-multiple 
o DOSE : 10 ppb 
o REFERENCE : Environ Mol Mutagen, vol25, pg 148, 1885 (EM 
MUTAGENICITY STUDIES 
o TEST SYSTEM : sex chromosome loss and nondisjunc:tion 
o SPECIES/ROUTE/ CELL TYPE : D. melanogaster«aa 
o DOSE : 25 ppm 
o REFERENCE : Ecol Bun, vol27, pg 190, 1878 (ECBUDQ) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : sex chromosome loss and nondiSjunction 
o SPECIES/ROUTE/ CEU. TYPE : D. melanogaster~IV8ported route 
o DOSE : 1000 ppm/150 
o REFERENCE : Ecol Bun, vol27. pg 112, 1878 (E~UDQ) 
MUTAGENictTY STUDIES 
o TEST SYSTEM : mutation In microorganisms 
o SPECIE8mOUTEI CELL TYPE : S. cerevts;ae 
o DOSE : 150 mgn.. (-88) 
o REFERENCE : Ecol Bun. vol27, pg 193,1978 (ECBUOQ) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : gene conversion and mitotic recombination 
o SPECIESIROliTEI CBJ. TYPE : A. nldulans 
o DOSE : 4 umolll 
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FIGDR.E 2. 2,4-D NUl TOXHET (continued) 

o REFERENCE : Mutat Res, vol 204, pg 615, 1968 (MUREAV) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : DNA damage 
o SPECIES/ROUTE/ CELL TYPE : salmon:spenn 
o DOSE : 1 mmolll 
o REFERENCE :Phytochemistry, vol 11. pg 3135,1872 (PYTCAS 
MUTAGENICITY STUDIES 
o TEST SYSTEM : unscheduled DNA synthesis 
o SPECIESIROUTEI CEll TYPE : human:fibroblast 
o DOSE : 1 umoUL. 
o REFERENCE : Mutat Res. vol 42, pg 181,18n (MUREAV) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : cytogenetic analysis 
o SPECIES/ROUTE/ CELL TYPE : human:tymphocyte 
o DOSE : 20 ugll 
o REFERENCE : Cytol Genet, vol 8(3). pg 8, 1874 (CYGEDX) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : sister chromatid exChange 
o SPECIES/ROUTE/CELL TYPE : human:tymphocyte 
o DOSE :10 mgiL 
o REFERENCE : J Hered, vol 73, pg 224, 1882 (JOHEA8) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : cytogenetic analysis 
o SPECIES/ROUTE! CELL TYPE : rat-intraperitoneal 
o DOSE : 100 uglkg 
o REFERENCE : Cytologla, vol 52, pg 275, 1987 (CYTOAN) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : DNA Inhibition 
o SPECIES/ROUTE/ CELL TYPE : mouse-oral 
o DOSE : 200 mglkg 
o REFERENCE : Mutat Res, vol 55, pg 197, 1878 (MUREAV) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : cytogenetic analysis 
o SPECIES/ROUTE/ CEll. TYPE : mouse-«al 
o DOSE :100 mglkg 
o REFERENCE : Cytof Genet, vol 8(3), pg 8, 1874 (CYGEDX) 
MUTAGENICITY STUDIES 
o TEST SYSTEM : DNA inhibitlon 
o SPECIES/ROUTE/ CEll TYPE : hamster:ovary 
o DOSE : 1 mmolll 
o REFERENCE : Toxlcol Lett, vo1 ~. pg 137, 1885 {TOLE05) 
MUTAGENICITY snJDIES 
o TEST SYSTEM : cytogenetic analysis 
o SPECIES/ROUTE/ CELL TYPE : hamster:ovary 
o DOSE : 2..00 mgll.. 
o REFERENCE :Environ Mol Mutagen. voi10(Suppl10). pg 1, 
MUTAGENICITY STUDIES 
o TEST SYSTEM : sister chromatid exchange 
o SPECIESIROUTEJ CELL TYPE : hamster:ovary 
o DOSE : 187 rngll 
o REFERENCE :Environ Mol Mutagen, voi10(Suppt 10). pg 1, 
MUTAGENICITY STUDIES 
o TEST SYSTEM : gene mutation in mammalian cells 
o SPECIES/ROUTE/ CELL TYPE : hamster:lung 
o DOSE : 10 umoi/L 
o REFERENCE : Chem Bioi Interact, vol18, pg 36i,1Sin (CBI 
MUTAGENICITY STUDIES 
o TEST SYSTEM : cytogenetic analysis 
o SPECIES/ROUTE/ CELL TYPE : cattle:kidney 
oDOSE :1 ppm 
o REFERENCE :In Vitro, vo1 e. pg 418, 1873 (ITCSAF) 



FIGURE 2. 2,.4-D NLM TOXNET {continued) 

MUTAGENICITY STUDIES 
o TEST SYSTEM : DNA darnage 
o SPECIES/ROUTE/ CELL TYPE : mammal:lyrnphocyte 
o DOSE : 1 mmolll 
o REFERENCE :Phytochemistry. vol11. pg 3135, 1872 (FYTCAS 
SKIN AND EYE IRRITATION STUDIES 
o ROUTE : skin 
o SPECIES : rabbit 
o DOSE : 500 mgi24H 
o EFFECT : MILD 
o REFERENCE : Sb Vysledku ToxikoJogickeho VysetrenJ Latek A 

278, 1872 (28ZPAK) 
SKIN AND EYE IRRITAnON STUDIES 
oROUTE :eye 
oSPECIES :~~ 
o DOSE : 750 ug/24H 
o EFFECT : SEVERE 
o REFERENCE : Sb Vysledku Toxfkologlckeho Vysetreni Latek A 

278, 1872 (28ZPAK) 
GENERAL TOXICITY STUDIES 
o ROUTE : oral 
o SPECJES : man 
o STUDY TYPE : TDLo 
o DOSE : 2 gmlkg 
o EFFECT : BEHAVIORAL (Coma) 
o EFFECT : LUNGS, THORAX OR RESPIRATION (Respiratory dep 
o REFERENCE :Arch Toxicol, vof 66. pg 518, 1892 (ARTOON) 
GENERAL TOXICITY STUDIES 
o ROUTE : oral 
o SPECJES : man 
o STUDY TYPE : 1Dlo 
o DOSE : 5714 mglkQ 
o EFFECT : BEHAVIORAL (Coma) 
o EFFECT : CARDIAC (Change In nde) 
o EFFECT : LUNGS, THORAX OR RESPIRAnON (Respiratory dep 
o REFERENCE : Arch Toxicol, vof 86, pg 518, 1892 (ARTODN) 
GENERAL TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : human 
o STUDY TYPE : LDLo 
o DOSE : eo mglkg 
o EFFECT : GASTROINTESTINAL (Nausea or vomltlng) 
o EFFECT : BEHAVIORAL (Coma; Somnolence) 
o REFERENCE :Arch Pathol. vol84, pg 270. 1972 (ARPMQ) 
GENERAL TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : man 
o STUDY TYPE : LDLo 
o DOSE : 83 mglkg 
o EFFECT : BEHAVIORAL (Conwlslons or effect on seizure 
o REFERENCE : Pharmacol Rev. vol14, pg 225,1862 (PAREAQ) 
GENERAL TOXICI'TY STUDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY TYPE : LD50 
o DOSE : 375 rngJkg 
o EFFECT :DETAILS NOT REPORTED 
o REFERENCE : Farm Chem Handb. pg C174, 1891 (FMCHA2) 
GENERAL TOXIC1TY STUDIES 
o ROUTE : skin 
o SPECIES : rat 

82 



FIGURE 2. 2,4-D NUf TOXNET {continued) 

o STUDY TYPE : LOSO 
o DOSE : 1500 mglkg 
o EFFECT : DETAILS NOT REPORTED 
o REFERENCE :World Rev Pest Control, vol8, pg 110, 1970 ( 
GENERAL TOXICITY STUDIES 
o ROUTE : lnttaperttoneal 
o SPECIES : rat 
o STUDY TYPE : LD50 
o DOSE : 866 mQilg 
o EFFECT : PERIPHERAL NERVE AND SENSATION (Spastic paral 

sensory change) 
o EFFECT : BEHAVIORAL (Muscle weakness; Coma) 
o REFERENCE : J lnd Hyg Toxlcol, vo129, pg 85, 1947 (JIHTA 
GENERAL TOXICITY STUDIES 
o ROUTE :oral 
o SPECIES : mouse 
o STUDY TYPE : LDSO 
0~ :~7~ 
o EFFECT : DETAILS NOT REPORTED 
o REFERENCE : Rocz Panstw Zakl Hig, vol31, pg 3n, 1980 (R 
GENERAL TOXICITY STUDIES 
o ROUTE : lntraperttoneaJ 
o SPECIES : mouse 
o STUDY TYPE : LDLo 
o DOSE : 125 mglkg 
o EFFECT : DETAILS NOT REPORTED 
o REFERENCE : Toxicol Appl Pharmacol, vol23, pg 288, 1972 
GENERAL TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : dog 
o STUDY TYPE : LOSO 
o DOSE :100 mglkg 
o EFFECT :BEHAVIORAL (Stiffness; Coma) 
o REFERENCE :Arch Environ Health, vm7. pg 202.1e83 (AEH 
GENERAL TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : rabbit 
o STUDY TYPE : L.DLo 
o DOSE : 800 mgJkg 
o EFFECT : DETAILS NOT REPORTED 
o REFERENCE : Arch Mal Prof Meet Tn1v Secur Soc, vol12, pg 
GENERAL TOXICITY STUDIES 
o ROUTE : sldn 
o SPECIES : rabbit 
o STUDY TYPE : LD50 
o DOSE : 1.400 mglkg 
o EFFECT : BEHAVIORAL (Alaxia) 
o EFFECT : SKIN AND APPENDAGES (Primary initation) 
o REFERENCE : Assoc Food Drug Off US Q Bull, vol18, pg 3, 
GENERAL TOXICITY STUDIES 
o ROUTE : intraperitoneal 
o SPECIES : rabbit 
o STUDY TYPE : LDSO 
o DOSE : 400 mg/kg 
o EFFECT : PERIPHERAL NERVE AND SENSATION (Spastic paral 

sensory change) 
o EFFECT : BEHAVIORAL {Muscle weakness; Coma) 
o REFERENCE : J lnd Hyg Toxlcol, vm 29, pg 85, 1947 (JIHTA 
GENERAL TOXICITY STUDIES 
o ROUTE : Intravenous 
o SPECIES : rabbit 
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FIGURE 2. 2,4-D RUl TOXIIET (continued) 

oSTUDYTYPE 
oDOSE 
oEFFECT : PERJPHERAL NERVE AND SENSATION (Spastic paral 

sensory c:hange) 
o EFFECT : BEHAVIORAL (Muscle weakness; Coma) 
o REFERENCE : J lncl Hyg Toxk:ol, ¥0129, pg 15, 1847 (JIHTA 
GENERAL TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES :guinea pig 
o STUDY TYPE : LDSO 
0~ :~9~ 
o EFFECT :DETAILS NOT REPORTED 
o REFERENCE :Am J Vet Res, vor 15, pg 822. 1954 (AJVRAH) 
GENERAL TOXICITY Sl\JDIES 
o ROUTE : Intraperitoneal 
o SPECIES : guinea pig 
o STUDY TYPE : LD50 
o DOSE : eee rnglkg 
o EFFECT : PERJPHERAL NERVE AND SENSATION (Spastic paral 

sensory change) 
o EFFECT :BEHAVIORAL (Muscle weakness; Coma) 
o REFERENCE : J lnd Hyg Toxlcol, vol29, pg 85, 1847 (JIHTA 
GENERAL TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : hamster 
o STUDY TYPE : LD50 
o DOSE : 500 mglkg 
o EFFECT :DETAILS NOT REPORTED 
o REFERENCE : Toxicol Appl Phannacol, vol48, pg A192. 1979 
GENERAL TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : chicken 
o STUDY TYPE : lD50 
oDOSE :"1~ 
o EFFECT : GASTROINTESTINAL (Gastritis) 
o EFFECT : BBiA.VIORAL (Somnolence) 
o EFFECT : UVER (Fatty liver degeneration) 
o REFERENCE :Am J Vet Res, YDI15, pg 822. 1~ (AJVRAH) 
GENERAL TOXICITY STUDIES 
o ROUTE : oraf 
o SPECIES : mammal 
o STUDY 1YPE : lD50 
o DOSE : 375 mg/kQ 
o EFFECT :DETAILS NOT REPORTED 
o REFERENCE : Science, vol165, pg 485, 1069 (SClEAS) 
REPRODUCTIVE STUDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY TYPE : TDLo 
o DOSE : 220 ug/kg (1·220 preg) 
o EFFECT : SPECIFIC DEVELOPMENTAL ASNORMAUTlES (Blood a 

syslems) 
o REFERENCE :Gig S8nJt, vol$0(10), pg 78, 1985 (GISAM) 
REPRODUCTIVE STUDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY TYPE : TDLo 
o DOSE : 1 gmlkg (8.150 preg) 
o EFFECT :SPECIFIC DEVELOPMENTAL .A8NORMAUTIES (Musculo 
o EFFECT : EFFECTS ON EMBRYO OR FETUS (Fetotoxicity; Fet 
o REFERENCE : Toxicof Appl Pharmacol, vol22, pg 14, 1972 ( 



FIGURE 2. 2.4-D RIH TODET (continued) 

REPRODUCTIVE STUDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY TYPE : TDL.o 
o DOSE : 125 mg1tg (8-150 preg) 
o EFFECT : SPECIFIC DEVELOPMENTAL ABNORMALITIES (Musado 
o REFERENCE :Food Cosmet Toxicol. volt, pg 801, 1971 (FCT 
REPRODUCTIVE STUDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY TYPE : TOlo 
o DOSE : 500 mglkg (8-150 preg) 
o EFFECT : EFFECTS ON EMBRYO OR FETUS (Fetotaxlcity) 
o EFFECT : SPECIFIC DEVELOPMENTAL ABNORMALITIES (Centnill 

Urogenital system) 
o REFERENCE :Food COSmet Toxicol, vol9, pg 801,1971 (FCT 
REPRODUCTIVE STUDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY TYPE : TDLo 
o DOSE : 500 rnglkg (8-150 preg) 
o EFFECT :SPECIFIC DEVELOPMENTAL ABNORMAUT1ES (Homeost 
o EFFECT : EFFECTS ON NEWBORN (Growth statistics) 
o REFERENCE :Food Cosmet Toxiool, vol D. pg 801.1971 (FCT 
REPRODUCTIVE STUDIES 
o ROUTE : oral 
o SPECIES : mouse 
o STUDY TYPE : TOLo 
o DOSE : 707 mg/kCJ (11-140 preg) 
o EFFECT : EFFECTS ON EMBRYO OR FETUS (Fetotoxicity; Fet 
o EFFECT : SPECIFIC DEVELOPMENTAL ABNOR.MAU11ES (Craniof 
o REFERENCE : Arch Environ Contam Toldcol, vo1 8, pg 33, 19 
REPRODUCTIVE STUDIES 
o ROUTE : oral 
o SPECIES : mouse 
o STUDY TYPE : TDLo 
o DOSE : 800 mglkg (6-140 preg) 
o EFFECT : EFFECTS ON FERTIUTY (Utter size) 
o EFFECT : EFFECTS ON EMBRYO OR FETUS (Extra embryonic s 
o EFFECT : SPECIFIC DEVELOPMENTAL ABNORMALITIES (Eye, aa 
o REFERENCE : NatJ Tech lnf Serv[ PB223-180] (NTis-) 
REPRODUCTIVE STUDIES 
o ROUTE : oral 
o SPECIES : mouse 
o STUDY TYPE : TOlo 
o DOSE : 438 mg/kg (8-120 preg) 
o EFFECT : EFFECTS ON NEWBORN (Growth statistics) 
o REFERENCE :Teratogen Carcinog Mutagen, vol7, pg 7, 1887 
REPRODUCTIVE STUDIES 
o ROUTE : subcutaneous 
o SPECIES : mouse 
o STUDY TYPE : TOLo 
o DOSE :882 mgJkg (6-14D preg) 
o EFFECT : EFFECTS ON EMBRYO OR FETUS (Fetal death) 
o EFFECT : SPECIFIC DEVELOPMENTAL ABNORMAUT1ES (Central 
o EFFECT : EFFECTS ON EMBRYO OR FETUS (Extra embryonic s 
o REFERENCE : NatJ Tech lnf serv( PB223-180) (NTIS., 
REPROOUCTIVESTU~ES 
o ROUTE : subcutaneous 
o SPECIES : mouse 
o STUDY TYPE : 1DLo 



FIGURE 2. 2,.4-D IUJI TOXNET (continued) 

o DOSE : 800 mglkg (6-140 preg) 
o EFFECT : EFFECTS ON EMBRYO OR FETUS (Fetotoxicity) 
o EFFECT :SPECIFIC DEVELOPMENTAL ABNORMAU11ES (Eye, ea 
o REFERENCE : NatJ Tech lnf Serv( PB223-160) (NTis-) 
REPRODUCTIVE STUDIES 
o ROUTE : subcutaneous 
o SPECIES : mouse 
o STUDY 1YPE : TDlo 
o DOSE : 800 rng/kg (6-140 preg) 
o EFFECT : EFFECTS ON FERTILITY (Pre-implantation mortal 
o REFERENCE : NatJ Tech lnf Serv( PB223-160] (NTJSM) 
REPRODUCTIVE STUDIES 
o ROUTE : oral 
o SPECIES : hamster 
o STUDY TYPE : TDLo 
o DOSE :200 mglkg {7·11D preg) 
o EFFECT : EFFECTS ON FERTILITY (Utter size) 
o REFERENCE : Bull Environ Contam TOJdcol, vol8, pg 559, 1 
MULTIPLE DOSE TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY lYPE : TDLo 
o DOSE : 13650 rnglkgi13W-C 
o EFFECT : NUTRITIONAl AND GROSS METABOUC (Weight loss 

gain) 
o REFERENCE : Fundam Appl Toxicol, vol8, pg 423. 1887 (FAA 
MULTIPLE DOSE TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY TYPE : TOlo 
o DOSE : 200 mgJkg!SW.J 
o EFFECT : BEHAVIORAL (Muscle weakness) 
o REFERENCE : NeurobehavToxicol Teratol, voiS, pg 331, 19 
MULTIPLE DOSE TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : rat 
o STUDY TYPE : TDLo 
o DOSE :54750 mglkgi1Y-C 
o EFFECT : SENSE ORGANS AND SPECIAL SENSES (Retinal chan 
o EFFECT : BEHAVIORAL (Change in motor activity) 
o REFERENCE : Toxicologist, vol15, pg 23. 1995 (TOXJD9) 
MUL TJPLE DOSE TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : dog 
o STUDY TYPE : TOLo 
o DOSE : 700 mglkgi900-I 
o EFFECT : BLOOD (Changes In other cell countunspeclfted 
o EFFECT : NUTRITIONAl AND GROSS METABOLIC (Weight loSs 

gain) 
o EFFECT :OTHER MULTIPLE DOSE TOXICITY DATA (Death In t 

data field) 
o REFERENCE : AMA Arch lnd Hyg Occup Med. vol7, pg 81. 195 
MULTIPLE DOSE TOXICITY STUDIES 
o ROUTE : oral 
o SPECIES : dog 
o STUDY TYPE : TDLo 
o DOSE : 1820 mglkgi52W-C 
o EFFECT : KIDNEY, URETER, BLADDER (CbanQeSin tubules) 
o EFFECT : LIVER (Other changes) 
o EFFECT : BLOOD (Changes in serum composition TP, bilir 

cholesterol ••• ) 



FIGURE 2. 2,4-D NUl TOXNET (continued) 

o REFERENCE : Fundam Appf Toxlcol, vol 29, pg 78, 1996 (FAA 
MULTIPLE DOSE TOXICITY STUDIES 
o ROUTE : Intravenous 
o SPECIES : dog 
o STUDY TYPE : 1DLo 
o DOSE : 300 mg/k016D-I 
o EFFECT : MUSCULo-sKELETAL (Changes In teeth and suppor 
o EFFECT : SKJN AND APPENDAGES (After systemic uposure: 
o EFFECT :OTHER MULTIPLE DOSE TOXICITY DATA (Death In t 

data field) 
o REFERENCE : J lnd Hyg Toxicol, voi2Q, pg 85, 1947 (JIHTA 
TOXICOLOGY REVIEW TOXICOLOGY REVIEW; RREVAH 59,1,75; Residue Rev 
TOXICOLOGY REVIEW TOXICOLOGY REVIEW; DTTIAF 80,485,73; Otsch Tieraerz 
TOXICOLOGY REVIEW TOXICOLOGY REVIEW; RREVAH 58,107 ,75; Residue Rev 
TOXICOLOGY REVIEW TOXICOLOGY REVIEW; ECMAAI14, 141,73; Econ Med Anlm 
TOXICOLOGY REVIEW TOXICOLOGY REVIEW; BIOGAL 40(2),4-4,74; Biologlco 
TOXICOLOGY REVIEW TOXICOLOGY REVIEW; t«SAAV 31 (7-9),383,66; Hyg Sanit 
CANCER REVIEW IARC CANCER REVIEW: Human UmHed Evidence; IMEMDT 

Monogr Eval caranog Risk Chem Man 
CANCER REVIEW IARC CANCER REVIEW; Animal Inadequate Evidence; IME 

Monogr Eval Caranog Risk Chern Man 
THRESHOLD UMIT VALUE ACGIH THRESHOLD UMIT VALUE REVIEW; TWA 10 mglm3; 8 

Threshold Umlt Values 
NIOSH RECOMMENCED UMITS NJOSH REL TO 2,4-0-air:10H TWA 10 rnglm3; NIOSH* DHH 

lnst OCCup Saf Health 
NIOSH EXPOSURE SURVEYS NATIONAL OCCUPATIONAL HAZARD SURVEY 1974: Hazard#: 

Industries: 6; total number of facilities: 1132; nu 
occupations: 8; total number of employees: 8268 

NIOSH EXPOSURE SURVEYS NATIONAL OCCUPATIONAL EXPOSURE SURVEY 1983: Hazardl 
Industries: 1; total number of fadllties: Dot; numb 
1: total number of employees: 471 

STANDARDS AND REGUlATIONS EPA FIFRA 1G88 PESTICIDE SUBJECT TO REGISTRATION OR 
FEREAC 54,7740,89; Fed Regist 

STANDARDS AND REGULATIONS MSHA STANDARD-aJr:TWA 10 mglm3; DTLYS- 3,67.71; Doc 
Values 

STANDARDS AND REGULATIONS OSHA PEL (Gen lndu):aH TWA 10 mglm3; CFRGBR 29,1910 
Regul 

STANDARDS AND REGULATIONS OSHA PEL (Consbuc):8H TWA 10 mglm3; CFRGBR 29,1926 
Regul 

STANDARDS AND REGULATIONS OSHA PEL (Shipyard):8H TWA 10 rng/m3; CFRGBR 29,1915 
Regul 

STANDARDS AND REGULATIONS OSHA PEL (Fed Cont):8H TWA 10 rng/m3; CFRGBR 41.~2 
Regut 

STANDARDS AND REGULATIONS OEL·AUSTRAUA:TWA 10 rnglm3 JAN93 
STANDARDS AND REGULATIONS OEL-AUSTRIA:1WA 10 mg/m3 JAN93 
STANDARDS AND REGULATIONS OEL-BELGIUM:TWA 10 mglm3 JAN93 
STANDARDS AND REGULATIONS OEL-DENMARK:TWA 5 rngtm3 JAN93 
STANDARDS AND REGULA nONS OEL-FINLAND:TWA 10 mglm3;STEL20 mg/m3;Skln JAN93 
STANDARDS AND REGULATIONS OEL.f'R.ANCE:TWA 10 mglm3 JAN93 
STANDARDS AND REGULATIONS AOEL-GERMANY:TWA 10 mglm3 JAN93 
STANDARDS AND REGULATIONS OEL-HUNGARY:TWA 1 mg/m3;STEL 2 mg/m3;Skln JAN93 
STANDARDS AND REGULATIONS OEL-THE NETHERLANDS:TWA 10 mglm3 JAN93 
STANDARDS AND REGULATIONS OEL-THE PHIUPPINES:TWA 10 rng/m3 JAN93 
STANDARDS AND REGULATIONS OEL-POLAND:TWA 7 mg/m3 JAN93 
STANDARDS AND REGULATIONS OEL..SWITZERLAND:TWA 10 mglm3;STEL 50 mglm3 JAN93 
STANDARDS AND REGULATIONS OEL·THAILAND:TWA 10 mglm3 JAN93 
STANDARDS AND REGULATIONS OEL·TURKEY:TWA 10 mg/m3 JAN93 
STANDARDS AND REGULATIONS OEL-UNITEO KINGOOM:TWA 10 mglm3;STEL 20 mglm3 JAN93 
STANDARDS AND REGULATIONS OEL IN BULGARIA. COLOMBIA. JORDAN. KOREA check ACGI 
STANDARDS AND REGULATIONS OELIN NEW ZEALAND. SINGAPORE, VIETNAM check ACGIH 
FEDERAL PROGRAM STATUS EPA GENETOX PROGRAM 1988, Positive: In vivo cylogen 



marrow 
FEDERAL PROGRAM STATUS 

lymphocyte 
FEDERAL PROGRAM STATUS 

wfUlout S9 
FEDERAL PROGRAM STATUS 
FEDERAL PROGRAM STATUS 
FEDERAL PROGRAM STA nJS 
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FIGURE 2. 2»4-D JfUI TOXHET (cont:inued) 

EPA GENETOX PROGRAM 1888. Positive: In vitro cytoge 

EPA GENETOX PROGRAM 1888, PosltJve: 8 subtills rae 

EPA GENETOX PROGRAM 1888, Positive: V78 cen curtur 
EPA GENETOX PROGRAM 1888, PosiUve: S cerevisiae ge 
EPA GENETOX PROGRAM 1888, Negative: D melanogaster-

EPA GENETOX PROGRAM 1888, Negative: D melanogaster­
EPA GENETOX PROGRAM 1888, Negative: Histidine ntver 
EPA GENETOX PROGRAM 1888, Negative: D melanogaster 
EPA GENETOX PROGRAM 1888, Negative: In vitro lJDS.hu 

FEDERAL PROGRAM STATUS EPA GENETOX PROGRAM 1888, Negative: S cerevislae-ho 
FEDERAL PROGRAM STATUS EPA GENETOX PROGRAM 1888, lfiQ)OCiuslve: Carcinogeni 

Mammanan miaonucleus 
FEDERAL PROGRAM STATUS EPA TSCA Section l(b) CHEMICAL INVENTORY 
FEDERAL PROGRAM STATUS EPA TSCA Section l(d} unpublished healthfsafety stu 
FEDERAL PROGRAM STATUS On EPA IRJS database 
FEDERAL PROGRAM STATUS EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, JULY 1 
FEDERAL PROGRAM STATUS NIOSH Analytical Method, 1994: 2.4-0, 5001 
FEDERAL PROGRAM STATUS NTP Carcinogenesis studies; on test (prechronic stu 

(RTECS] SS 3/cf? 
USER: 

88 



FIGURE 3. TNT IN DIALOG 

DIALOG(R)Yllc 336:RTECS 
Comp & dist by NIOSB, Inti Copyright All • All rts. mav. 

128887 RTECS Number: XU017SOOO 
Substance Name: Toluene, 2,4,~trinit:ro-
CAS Registry Number. 118-96-7 Molecular Formula: C7BSN306 
Molecular Weight: 227.15 
Synonyms: Benzene, 2-methyl-1,3,5-trinit:ro-; Entsufon ; 

2-Methyl-l.,3,S...uinitrobenzene; NCI-CS61S5; TNT; alpha-Tnt; TNT 
(OSHA); TNT, dry or wetted with <3011 water, by weight (UN0209) (001); 
TNT -tolite (French) ; Tolit ; Tolite ; 2,4,6-Trinitrotolueen (Dutch) ; 
Trinitrotoluene ; Trinitrotoluene (UN0209) (001) ; Trinitrotoluene, 
wetted with not <301i water, by weight (UN13S6) (001); 
s-Trinitrotoluene; sym-Trinitrotoluene; 2,4,6-Trinitrotoluene 
(ACGIH:OSBA) ; s-Trinitrotoluol ; sym-Trinitrotoluol ; 
2,4,6-Trinitrotoluol (German) ; Tritol ; Triton ; Trojnitrotoluen 
(Polish) ; Trotyl ; Trotyl oil ; UN0209 (001) ; UN13S6 (001) 

Compound Class: Agricultural Chemical; Tumorigen; Mutagen; Reproductive 
Effector; Human Data; Primary Irritant 

W"lSWesser Line Notation: WNR Bl CNW ENW 
Record Date: 96fJ7 

IRRITATION DATA: 
Skin Rabbit SOO mg/24H Mild NTIS•• AD-BOU-150 

MUTATION DATA: 
Mutation in microorganisms Salmonella typhimurium 10 uglplate 

NTIS•• AD--AOS0-146 
Body fluid assay Rat Salmonella typhimmium SO mg/kg MUREA V 

262,167,91 
Mutation in mammalian somatic cells Mouse Lymphocyte 40 mgiL 

CALEDQ 20,103,83 

REPRODUCI1VE EFFECTS DATA: 
Testes, epididymis, sperm duct Oral Rat TDLo S376 mg/kg 28D male 

J I'EH06 9,565,82 

TOXICITY EFFECTS DATA: 
Hallucinations, distorted perceptions ;Cyanosi.J ;Gastroin=tina1--other 

changes Oral Human lDLo 28 gmlkg 34ZIAG -,610,69 
Somnolence (general depressed activity) ;Tmnor ;Convulsions or effect on 

seizure threshold Oral Rat lDSO 79S mglkg JTEHD6 9,565,82 
Somnolence (general depressed activity) ;Tremor ;Conwlsions or effect on 

seizure threshold Oral Mouse lDSO 660 mg/kg J'IEHD6 9,565,82 
Dyspnea ;Cyanosis ;Dermatitis, allcr&ic (after systemic exposure) Oral 

Cat IDLo 1850 mg/kg MR.CSAB 58,32,21 

.RQ 



FIGURE 3. TNT Dl DIALOG (continued) 

Dyspnea ;Cyanosis ;Dermatitis, allergic (after systemic exposure) 
Subcutaneous Cat IDLo 200 mg/kg MRCSAB .58,32,21 

Convulsions or effect on seizure threshold ;Hypermotility, diarrhea 
;Cyanosis Oral Rabbit LDLo .500 mg/kg MR.CSAB 58,32,21 

Convulsions or effect on seizure tbresbold ;Hypennotility, diarrhea 
;Cyanosis Subcutaneous Rabbit LDI.o SOO mgltg MRCSAB .58,32,21 

otHER MULTIPLE DOSE EFFEC'I'S DATA: 
liver-other changes; Changes in serum composition (e.J., 1P, bilirubin, 

cholesterol) ; Changes in testicu1ar weight : Oral Rat TDLo 7lOO 
mglkg/6Wal TOLED.5 .5.5,343,91 

Food intake (animal) ; Normocytic anemia ; Weight loss or decreased 
weight pin; Oral Rat 1DLo 1137.5 mglkg/13W...C TXCYAC 32,253,84 

Uver--Other changes ; Mooamine oxidase ; lipids including transport ; 
Oral Rat TDLo 3 cmJkg/301>-1 GTPZAB 18(10),.57,74 

Changes in liver weight ; Changes in Spleen weight ; Changes in spleen ; 
Oral Mouse TDLo 11 mglkg/13W-C ITEIBD6 9,.56.5,82 

Changes in liver weight ; Normocytic anemia ; Weight loss or decreased 
weight gain ; Oral Do& TDLo 182 mglkgi13W...C J I'EBD6 9,.56.5,82 

Changes in livC'r weight ; Normocytic anemia ; Changes in spleen ; Oral 
Dog 1DI..o 14.56 mglkgi26Wal TXCYAC 63,233,90 

REVIEWS: 
ACGIH TI..V-1WA 0 • .5 mglm3 (skin) 8SINA8 6,16.52,91 
IARC Cancer R.eview:Animal Inadequate Evidence IMEMDT 6.5,449,96 
IAR.C Cancer Review:Human Inadequate Evidence IMEMDT 6.5,449,96 
IAR.C Cancer Review:Group 3 IMEMDT 65,449,96 
TOXICOLOOY REVIEW NDS•• AD778--725 
TOXICOLOGY REVIEW CRTXB2 1(1),93,71 
TOXICOLOGY REVIEW PAREAQ 4,1,.52 

STANDARDS AND REGULATIONS: 
DOT-HAZARD EXPLOSIVE l.lD; LABEL:EXPLOSIVE l.lD (UN0209) CFRGBR 

49,172.101,92 
DOT-HAZARD 4.1; LABEL:FLAMMABLE SOLID (UN13S6) CFRGBR 49,172.101,92 
MSHA STANDARJ).air TWA 0.2 ppm (0 . .5 m&fm3) (skin) D'ILVS* 3,270,71 
OSHA PEL (Gen Indu) 8H 1WA 1.50 mg/m3 (skin) CFRGBR. 29,1910.1000,94 
OSHA PFL (Construe) 8H 1WA 1.50 mg/m3 (skin) CFRGBR 29,1926 • .5.5,94 
OSHA PEL (Shipyard) m 1WA l.SO mg/m3 (skin) CFRGBR 29,1915.1000,93 
OSHA PEL (Fed Cont) 8H 1WA l.SO mglm3 (skin) CFRGBR 41,S0.204 . .50,94 
O'EL-ARAB Republic of Egypt TWA O.S mg/m3 JAN93 
Oa,.AUST.RAUA 1W A 0 • .5 mglml;Skin JAN93 
O'EL-BEI GlUM 1W A 0 • .5 mg/m3;Sidn JAN93 
O'EL-DENMARK STFL 0..5 mg/m3;Skin JAN93 
OEL-FINLAND TWA O.S mg/m3;STFL 3 mafm3;Skin JAN93 
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FIGDKE 3. TNT IN DIALOG (continued) 

OEL-FRANCE TWA O.S mg/m3;Skin JAN93 
OEL-GERMANY TWA 0.01 ppm (0.1 mg/m3);Sidn;Ca.reinogen JAN93 
OEL-HUNGARY TWA 0.3 mg/m3;STEL O.S mg/m3;Skin JAN93 
OEL-THE NETHERLANDS TWA O.S mg/m3;Skin JAN93 
OEL-THE PHII..WPINFS TWA 1.S mg/m3;Skin JAN93 
OEL-RUSSIA TWA 0.1 mglm3;STBL O.S mglm3;Skin JAN93 
OEL-SWITZERLAND TWA 0.01 ppm (0.1 mg/m3);STEL 0.02 ppm;Skin JAN93 
OEL-TURKEY TWA l.S mg/m3;SkinJAN93 
OEL-UNITED KINGDOM 'IW A O.S mg/m3;STEL O.S mg/m3 JAN93 
OEL IN BULGARIA COLOMBIA, JORDAN, KOREA check ACGIH TLV 
OEL IN NEW ZEALAND SINGAPORE, VIEINAM check ACGIH TI..V 

NIOSH ClUTERIA DOCUMENTS: 
NIOSH REL TO 2,4,6 TRINITROTOLUENE-air: lOH 'IW A O.S mg/m3 (Sk) NIOSB• 

DHHS 192-100,92 
NOES 1983: RZD 74S50; NIS 2; TNF 10; NOS 1; 'INE 31 

Nlll, NIOSH, EPA STATUS: 
EPA GENETOX PROGRAM 1988, Positive: Histidine reversion-Ames test 
EPA TSCA Section 8(b) CHEMICAL INVENTORY 
EPA TSCA Section 8(d) unpublished health/safety studies 
On EPA IRIS database 
EPA TSCA TEST SUBMISSION (l'SCATS) DATA BASE, JULY 1996 
OSHA ANALYTICAL METHOD 144 

IRRITATION EFFECTS JOURNAL REFERENCES: 
NTIS•• National Technical Information Service. Springfield, VA 22161 

Fonnerly U.S. Ciearlnghouse for Scientific & Technical Information. 

MUTATION EFFECTS JOURNAL REFERENCES: 
CALEDQ Cancer Letters (Shannon, Ireland). FJ.sevier Scientific Pub. 

Ireland Ltd., POB 8S, Limerick, Irdand V.l- 1975-
MUREAV Mutation Research. Elsevier Science Pub. B.V., POB 211, 1000 AE 

Amsterdam, Netherlands V.1- 1964-
NTIS•• National Technical Information Service. Springfield, VA 22161 

Formerly U.S. Clearinghouse for Scientific & Technical Information. 

REPRODUCI1VE EFFECTS JOURNAL REFERENCES: 
J1EBD6 Journal of Toxicology and Environmental Health. Hemisphere Pub., 

102S Vermont Ave., NW, Washington, DC 2000S V.l-197Sn6-
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FIGURE 3. TNT l1i DIALOG {continued) 

TOXICITY EFFECTS JOURNAL REFERENCES: 
J1EBD6 Journal of ToxicolO&Y and &vironmental Health. Hemisphere Pub., 

102S Vermont Ave., NW, Washington, DC 2000S V.l- 197Sn6-
MRCSAB Special Report Series-Medical Rcscan:h Council (United Xin&dom). 

Her Majesty's Slatioocry Office, P.O. Box 569, London SEt 9NH, UK 
No.l-1915-

34ZIAG Toxicology of Drugs and Olemicals, Deicbmann, W.B., New York, 
Academic Press, Inc., 1969 

OIBER MUL'fn'U: DOSE EFFECTS JOURNAL REFERENCES: 
GTPZAB Gigiena Tmda i Plofessional'nye Zabolevaniya. Labor Hygiene and 

Occupational Diseases. V/0 Mezhdunarodnaya ~ 11309S Moscow, USSR. 
V.1-19S7-

J1EBD6 Journal of Toxicology and Environmental Health. Hemisphere Pub., 
102S Vermont Ave., NW, Washington, DC 20005 V.J .. 197Sn6-

TOLEDS Toxicology Letters. PJsevicr Science Pub. B. V., POD 211, 1000 AE 
Amsterdam, Netherlands V.1-lm-

TXCYAC Toxicology. Elsevier Scientific Pub. Ireland, Ltd., POB BS, 
lJmerick, Ireland v .1- 1973-

REVIEWS JOURNAL REFERENCPS: 
CRTXB2 CRC Critical Reviews in Toxicology. CRC Press, Inc., 2000 

Ccnpoiatc Blvd., NW, Boca Raton, FL 33431 V.l-1971-
IMEMDT IARC Monographs on tbe Evaluation of Carcinogenic Risk of 

Chemicals to Man. WHO Publications Centre USA, 49 Sheridan Ave., 
Albany, NY 12210 V.l- 1972-

NTIS•• National Technical Information Service. Spring.fidd, VA 22161 
Formerly U.S. Cearinghouse for Scientific~ Technical Information. 

PAREAQ Pharmacological Reviews. Wi11iams & W'illdns, 428 E. Preston Sl, 
Ballimote, MD 21202 V.l- 1949-

8SINA8 Documentation of the Threshold Limit Values and Biological 
Exposure Indices, Sth ed., Cincinnati, OB, American Conference of 
Governmental Industrial Hygienists, Inc., 1986 

STANDARDS & REGULATIONS JOURNAL REFERENCES: 
CFRGBR Code of Federal Regulations. U.S. Government Printing Office, 

Supt. of Documents, Washington, DC 20402 
nn.vs• Documentation of Threshold Limit Values for Substances in 

Workroom Air. For publisher information, see 8SINA8. 

DATA PRESENT: Irritation Effects; Mutation Effects; Reproductive Effects; 
Toxicity Effects; Human Toxicity Effects; Other Multiple Dose Effects; 
Reviews; Standards and Regulations; NIOSH Criteria Documents; NTP, 
NIOSB, EPA Status 

92 



FIGURE 4 .. 2,4-D Df DIALOG 

DIALOG(R)Filc 336:RTECS 
Comp & dist by NIOSH, Inti Copyright All . All Its. reserv. 

004374 RTECS Number: AG682SOOO 
Substance Name: Acetic acid, (2,4--di.chlorophenoxy)-
CAS Registry Number: 94-75-7 Molecular Formula: C8H6CI203 
Molecular Wc:ight: 221.04 
Synonytns: Acide 2,4-dichloro pbcnoxyaa:tiquc (French) ; 

Acido(2,4-dicloro-fenossi)-acetico (Italian); Acme amine 4; Acme 
butyl ester 4 ; Acme LV 4 ; Agrotect ; Amidox ; Amoxone ; Aqua-Klecn ; 
Barrage ; BH 2,4-D ; Brush-rbap ; B-Selektonon ; Chipco turf herbicide 
•n• ; Chloroxone ; Citrus fix ; Crop rider ; 2,4-D (ACGIH:OSHA) ; 2,4-D 
acid ; Debroussaillant 600 ; Decamine ; Deherban ; 
(2,4-Dichloor-fenoxy)-azijnzuur (Dutch) ; Dichlorophenoxyacetic acid ; 
2,4-Dichlorophenoxyacetic acid; Dichlorophenoxyacetic acid (OSHA); 
2,4-Dichlorphenoxyacetic acid ; (2,4-Dichlor-phenoxy~saeu.re 
(German) ; Dicopur ; DMA-4 ; Dormone ; 2,4-Dwuchlorofcnoksyoctowy kwas 
(Polish); Emulsamine BK; Emulsamine E-3 ; ENT 8,538; Envert 171 ; 
Envert DT; Estonc; Fannco; Fernimine; Femoxone; Ferxone; Forcdcx 
75 ; Hedonal ; Hedonal (tbe herbicide) ; Herbidal ; Hivol~ ; Ipaner ; 
Kwasu 2,4-dwucblorofenok:syoctowego (Polish); Kwas 
2,4-dwucblorofenoksyoctowy (Polish); Kyselina 2,~chlorfcnoxyoctova 
(Czech); Lawn-keep; Macrondiay; Miracle; Monosan; Moxone; 
Netagrone ; Netagrone 600 ; NSC 423 ; Pennamine ; Pennamine D ; Pbcnox 
; Pielik ; Plantgard ; RCRA waste number U240 ; Rhodia ; 
Spritz-hormin/2,4-D; Spritz-bormit/2,4-D; Superormone concentre; 
U-5043; U 46DP; Vc:rgemaster; Ve:rton; Vertoo. D; Verton 2D; VJdon 
638; Weed-Ag-Bar; Weedar-64; Weedatul; Wecdez Wonder BAR; Weedone 
LV4 ; Weed-rhap ; Weed TOX ; Weedtrol 

Compound Class: Agricultural Chemical; Tumorigen; Mu1agen; Reproductive 
Effector; Human Data; Primary Irritant 

WJSWesser line Notation: QVIOR BG DG 
Record Date: 9f:IJ7 

IRRITA110N DATA: 
Skin Rabbit S00 mg/24H Mild 28ZPAK -,279, T1. 
Eye Rabbit 750 ug/24H Severe 28ZPAIC -,279,72 

MliTAnON DATA: 
Mutation in microorganisms SalmoneDa typhimurium 2SO ug/plate 

MUREAV 204,615,88 
DNA repair Escherichia coli S mg/disc NTIS** PB8()..133226 
DNA adduct Eschericbia coli 20 umol/L MUREAV 89,95,81 
DNA repair Bacillus subtilis S mgldisc N'IIS** P~133226 
Mutation in microorganisms Other microorganisms 1 gmiL }dJT FDM 

5,103,77 
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FIGURE 4. 2,4-D 1H DIALOG (cont.inu.ed) 

Mutation in microorganisms Other microorganisms 1 emiL MJI.F.DM 
5,103,77 

Mutatiori in microorganisms Other microorpnisms 1 gmiL MU EDM 
5,103,77 

Mutation in microo.rpnisms Other microorganisms 1 gm/L MII EDM 
5,103,77 

Specific locus test Drosophila melanogaste:r Oral 5 mmol/L MUREA V 
319,237,93 

Specific locus test Drosophila mcJanogastcr Multiple routes 10 ppb 
EMMUEG 2S,148,9S 

Sex chromosome loss and nondisjunction Drosophila mc1anogaster Oral 
2S ppm ECBUDQ 27,190,78 

Sex chromosome loss and DOOdisjunction Drosophi1a mc1anogaster 
Unreported 1000 ppm/liD ECBUDQ 27,182,78 

Mutation in microorganisms Saccharomyces ce.revisiae 150 mgiL 
ECBUDQ 27,193,78 

Gene conversion and mitotic recombination AspergilJ.us niduJans 4 
umoi/L MUREA V 204,615,88 

DNA damage Salmon Sperm 1 mmol/L PYTCAS 11,313S,n 
Unscheduled DNA synthesis Human Fibroblast 1 umoiiL MUREAV 

42,161,77 
Cyto&enetic analysis Human Lymphocyte 20 ug/L CYGEDX 8(3),6, 74 
Sister chromatid exchange Human Lymphocyte 10 mgiL JOHEA8 

73,224,82 
Cytogenetic analysis Rat Intraperitoneal 100 uglkg CYTOAN 

52,215,81 
DNA inhibition· Mouse Oral 200 mglkg MUREAV 55,197,78 
Cytogenetic analysis Mouse Oral 100 mglkg CYGEDX 8(3),6,74 
DNA inhibition Hamster Ovary 1 mmol/L TOLEDS 29,137,85 
Cyto&enetic analysis Hamster Ovary 2400 mg/L EMMUEG lO(Suppl 
Sister chromatid exchange Hamster Ovary 167 mgiL EMMUEG lO(Suppl 

Mutation in mammalian somatic cdls Hamster Lung 10 umoUL CBJNA8 
19,369,77 

Cytogenetic analysis cattle Kidney 1 ppm ITCSAF 8,416,73 
DNA damage Mammal (species unspecified) Lymphocyte 1 mmoliL 

PYTCAS 11,313S,"n. 

REPRODUCTIVE EFFECTS DATA: 
Developmental Abnormalities: Blood and lymphatic systems Oral Rat 1DLo 

220 uglkg 1-22D preg GISAAA 50(10),76,85 
Developmental Abnormalities: Musculoskeletal system ;Fetotoxicity (except 

death) ;Fetal death Oral Rat TDI..o 1 gmlkg 6-ISD preg TXAPA9 
22,14,72 

Developmental Abnormalities: Musculoskeletal system Oral Rat TDLo 
125 mglkg 6-lSD preg FCTXAV 9,801,71 
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FIGURE 4. 2,4-D I1i DIALOG (continued) 

Fetotoxicity (except death) ;Developmental Abnormalities: Central nervous 
system ;Developmental Abnormalities! Urogenital system Oral Rat 1Dl.o 

SOO mglkg ~liD preg FCTXAV 9,801,71 
Developmental Abnormalities: Homeostasis ;Growth statistics Oral Rat 

lDLo SOO mglka ~lSD preg FCIXAV 9,801,71 
Fetotoxicity (except death) ;Fetal death ;Developmental Abnormalities: 

Craniofacial Onl Mouse lDLo 7C17 mglka 11-14D prq AECI'CV 
6,33,77 

Litter size ;Extra embryonic structures ;Developmental Abnormalities: 
Eye, ear Oral Mouse 1DLo 900 mglka 6-14D preg NTIS** PB223-160 

Growth statistics Oral Mouse TDI.o 438 mglkg 8-120 preg TCMUDS 
7,7,87 

Fetal death ;Developmental Abnormalities: Central nervous system ;Extra 
embryonic structures Subcutaneous Mouse mLo 88.2 mg/k& 6-14D 
preg NilS** PB223-160 

Fetotoxicity (except death) ;Developmental Abnormalities: Bye, aar 
;Developmental Abnormalities: Cranio:facial Subcutaneous Mouse 1DLo 
900 mgiJcg 6-14D preg NilS** Pmn.l60 

Pre-implantation mortality ;Utter size Subcutaneous Mouse TDLo 900 
mglkg 6-14D preg NilS•• PB223-160 

litta" size Oral Hamster TDI.o 200 mglkg 7-llD preg BECTA6 
6,SS9,11 

TOXICITY EFFECfS DATA: 
Coma ;Respiratory depression Oral Man TDI..o 2 gmlkg ARTODN 

66,!518,92 
Coma ;Change in rate ;Respiratory depression Oral Man TDLo !5714 

mg/kg ARTODN 66,518,92 
Nausea or vomiting ;Coma ;Somnolence (general depressed activity) Oral 

Human IDLo 80 mglkg ARPAAQ 94,270,71. 
Convulsions or effect on seizure threshold Oral Man IDI.o 93 mgiJcg 

PAREAQ 14,22!5,62 
• Oral Rat LDSO 37!5 mg/kg FMCHA2 -,Cl74,91 
• Skin Rat lDSO 1SOO mglka WRPCA2 9,119, 70 
Spastic paralysis with or without sensory change ;Muscle weakness ;Coma 

Intraperitoneal Rat IDSO 666 mglka JIHTAB 29,85,47 
• Oral Mouse LDSO 347 mglkg RPZHAW 31,373,80 
• Intraperitoneal Mouse LDLo 125 m.g/kg TXAPA9 23,288,72 
Stiffness ;Coma Oral Dog LDSO 100 mglkg AEHLAU 7,202,63 
• Oral Rabbit LDI.o 809 mglkg AMPMAR 12,26,!51 
Ataxia ;Primary irritation (after topical application) Skin Rabbit 

LDSO 1400 mglkg AFDOAQ 16,3,52 
Spastic paralysis with or without sensory change ;Muscle wealmess ;Coma 

Intraperitoneal Rabbit I.DSO 400 mglkg JIHTAB 29,85,47 
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FIGDRE 4. 2,4-D IN DIALOG (continued) 

Spastic paralysis with or without ICilS01)' change ;Muscle weakness ;Coma 
Intravenous Rabbit I.DSO 400 mglkg JJHTAB 29,8S,47 

• Oral Guinea pig LDSO 469 mglkg AJVRAH 15,622,54 
Spastic paralysis with or without sensmy change ;Muscle wcalcness ;Coma 

Intraperitoneal Guinea pig LDSO 666 mg/kg DHTAB 29,8S,47 
• Onl Hamster LDSO 500 mgfk& TXAPA9 48,A192,79 
Gastritis ;Somnolence (gc:nenl depressed activity) ;Fatty liver 

degeneration Oral Chicken LDSO 541 mg/kg AJVRAH 15,622,54 
• Oral Mammal (species unspecified) LDSO 37S mg/kg SCIEAS 

16S,46S,69 

01BER MULTIPLE DOSE EFFECTS DATA: 
Weight Joss or dec:reased weight pin; Oral Rat mLo 13650 

mg/kgll3W-C FAA1DF 9,423,87 
Muscle weakness; Oral Rat 1DLo 200 mg/tg!SW-1 NTOTDY 5,331,83 
Retinal changes ; Change in motor activity (specific assay) ; Oral Rat 

TDLo S47SO mg/kg/lY-C TOXID9 1S,23,9S 
Changes in other cell count (unspecified); Weight loss or decreased 

weight gain ; Death in the •u• date type fidd ; Oral Dog TDLo 700 
mglkgi90D-I AMIHBC 7,61,53 

Changes in tubules ; Liver-Other changes ; Changes in serum composition 
(e.g., TP, bilirubin, cholesterol); Oral Dog mto 1820 
mg/kg/S2W-C FAA1DF 29,78,96 

Changes in teeth and supporting structures ; Dermatitis, other (afta' 
systemic exposure) ; Death in tbe -u- date type field ; Intravmous 
Dog TDLD 300 mg/kg/6D-I JIHTAB 29,85,47 

REVIEWS: 
ACGIH TLV-1WA 10 mglm3 8SINA8 6,375,91 
IARC Cancer Review:Human Limited Evidence IMEMDT 41,357,86 
IARC O.ncer Review:Animal Inadequate Evidence IMEMDT 15,111, T1 
TOXICOLOGY REVIEW RREVAH 59,1,15 
TOXICOLOOY REVIEW D1TIAF 80,485,73 
TOXICOLOGY REVIEW RREVAH S6,1C17, 1S 
TOXICOLOGY REVIEW ECMAAI 14,141,73 
TOXICOLOGY REVIEW BIOOAL 40(2),44, 74 
TOXICOLOGY REVIEW HYSAA V 31(7-9),383,66 

STANDARDS AND REGULATIONS: 
EPA F1FRA 1988 PESTICIDE SUBJECT TO REGISTRATION OR RE REGISTRATION 

FEREAC 54,7740,89 
MSHA STANDARD-air1WA 10 mg/m3 DlLVS• 3,67,71 
OSHA PEL (Gen Indu) 8H TWA 10 mglm3 CFRGBR 29,1910.1000,94 
OSHA PEL (Constnlc) 8H 1WA 10 ma/m3 CFRGBR 29,1926.55,94 
OSHA PEL (Shipyard) 8H 1W A 10 mglm3 CFRGBR 29,1915.1000,93 
OSHA PEL (Fed Cont) 8H TWA 10 mglm3 CFRGBR 41,50-204.50,94 
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nGURE 4. 2,4-D IR DIALOG (continued) 

OEL-AUSTRAUA 1W A 10 mg/m3 JAN93 
OEL-AUSTRIA TWA 10 mg/m3 JAN93 
OEL-BELGIUM 1W A 10 mg/m3 JAN93 
OEL-DENMARK TWAS mr/m3 JA.N93 
OEL-FlNLAND 1W A 10 mg/m3;STEL 20 mg/m3;Skin JAN93 
OEL-FRANCE 1WA 10 mglm3 JAN93 
AOEI.rGERMANY TWA 10 mg/m3 JAN93 
OEL-HUNGARY TWA 1 mg/m3;STEL 2 mg/m3;Sldn JAN93 
OEL-'IBE NETHERLANDS TWA 10 mglm3 JAN93 
OEL-TBB PHIUPPINES TWA 10 mglm3 JAN93 
OEL-POLAND TWA 7 mglm3 JAN93 
om.,..sWITZERLAND TWA 10 mglm3;STEL 50 mg/m3 JAN93 
OEL-THAILAND TWA 10 mg/m3 JAN93 
OEL-TURKEY TWA 10 mglm3 JAN93 
OEL-UNITED KINGDOM 1WA 10 mg/m3;STFL 20 mg/m3 JAN93 
OEL IN BULGARIA COLOMBIA, JORDAN, KOREA check ACGIH TLV 
OEL IN NEW ZEALAND SINGAPORE, VIETNAM check ACGIH TI.V 

NIOSH CRITERIA DOCUMENTS: 
NIOSH REL TO 2,4 D-air:lOH TWA 10 mglm3 NIOSH* DHBS 192-100,92 
NOHS 1974: HZD 24270; NIS 6; TNF 1132; NOS 8; TNE 6266 
NOES 1983: HZD 24270; NIS 1; TNF 94; NOS 1; TNE 471 

NTP, NIOSH, EPA STAniS: 
EPA GENETOX PROGRAM 1988, Positive: In vivo cytogenetics-nonhuman boDe 

marrow 
EPA GENETOX PROGRAM 1988, Positive: In vitro cytogenetics-human 

lymphocyte 
EPA GENETOX PROGRAM 1988, Positive: B subtilis rcc assay; E coli polA 

without S9 
EPA GENETOX PROGRAM 1988, Positive: V79 cell culture-gene mutation 
EPA GENETOX PROGRAM 1988, Positive: S cerevisiae gene conversion 
EPA GENETOX PROGRAM 1988, Negative: D melanogastcr-whole sex chrom. loss 
EPA GENETOX PROGRAM 1988, Negative: D melanogastcr-nondisjunction 
EPA GENETOX PROGRAM 1988, Negative: Histidine reversion-Ames test 
EPA GENETOX PROGRAM 1988, Negative: D melanogasttr Sex-Jinked lethal 
EPA GENETOX PROGRAM 1988, Negative: In vitro UDS-human fibroblast; TRP 

reversion 
EPA GENETOX PROGRAM 1988, Negative: S cerevisiae-homozygosis 
EPA GENETOX PROORAM 1988, Inconclusive: Carcinogenicity-mouse/rat; 

Mammalian micronucleus 
EPA TSCA Seccion B(b) CHEMICAL INVENTORY 
EPA TSCA Section 8(d) unpublished health/safety studies 
On EPA IRIS database 
EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, JULY 1996 
NIOSH Analytical Method, 1994: 2,4-D, SOOt 
NfP Carcinogenesis studies; on test (prechronic studies), May 1996 
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FIGURE 4. 2.4-D Ilf DIALOG (continued) 

IRRITAnON EFFECTS JOURNAL REFERENCES: 
28ZPAK Sbornik Vysledku Toxixologickdlo Vysetreni Latck A Pripravku, 

Marbold, J.V., Institut Pro Vycbovu Vedoucicn Pncovniku Olcmickeho 
Prumyclu Pl'aha, Czechoslcmlda, 1972 

MVTADON EFFECTS JOURNAL REFERENCES: 
CBINA8 Chemic»-Biologic:al Interactions. Elsevier Sciattific Pub. 

Ireland Ltd., POB SS, Limerick. Ireland V.l- 1969-
CYGEDX Cytology and Genetics (English Tnnslation). Tnnslation of 

TGANAK.. Allerton Press Inc., ISO Fifth Ave., New York, NY 10011 V.B-
1974-

CYTOAN Cytologia. (Japan Pub. TDding Co. USA), 12SS Howard St., San 
FiaDcisc:o, CA 94103 V.la1929-

ECBUDQ Ecological Bulletins. Editorial Service of FRN, Box 6710, 
S-11385, Stockholm, Sweden No.19- 1975-

EMMUEG Environmental and MolccuJar Mutagenesis. Alan ll. Liss, Inc., 41 
E. 11th St., New York, NY 10003 V.1~ 1987-

lfCSAF In Vitro. Rockville, MD V.l-20, 196S-8S. For publisber 
information, see ICDBEO. 

JOBEA8 Journal of Heredity. American Genetic Assoc., 818 18th St., NW, 
washington, DC 20006 v.s- 1914-

MII..EDM Microbios Letters. Faculty Press, 88 Regent St., Cambridge, UK 
V.l- 1976-

MUREAV Mutation Research. El.sevicr Science Pub. B.V., POB 211, 1000 AE 
Amsterdam, Netherlands V .1- 1964-

NI'IS** National Technical Jnfonnation Service. Springfield, VA 22161 
Formerly U.S. Clearinghouse for Scientific & Tc:chnicallnformation. 

PYTCAS Phytochemistry. An Intemational Journal of Plant Biochemistry. 
Pergamon Press Inc., Maxwell House, Fairview Park, FJ.m.sford, NY 10523 
V.l-1961-

TOI..EDS Toxicology Utters. Elsevier Science Pub. B.V., POB 211, 1000 AE 
Amsterdam, Netherlands V.l- 19n-

REPRODUCI1VE EFFECTS JOURNAL REFERENCES: 
AECrCV Archives of Environmental Contamination and Toxicology. 

Springer-Verlag New York, Inc., Service Center, 4411artz Way, 
Secaucus, NJ 070944 V .1- 1973-

BECTA6 Bulletin of Environmental Contamination and Toxicology. 
Springer-Verlag New York, Inc., Service Center, 44Hartz Way, 
Secaucus, NJ 07094 V.l- 1966-

FCTXAV Food and Cosmetics Toxicology. London, UK V.l-19, 1963-81. For 
publisher information, see FCOOD7. 

GISAAA Gigiena i Sanitariya. For Fnglish transJation, see HYSAA V. V/0 
Mezhduna:rodnaya Kniga, 113095 Moscow, USSR V.l- 193& 

NI'IS** National Technical Information Service. Springfield, VA 22161 
Formerly U.S. Oearinghouse for Scientific & Technical Information. 
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FIGURE 4. 2,4-D Dl DIALOG (continued) 

TCMUD8 Teratogenesis, Carcinogenesis, and Mutagenesis. Alan R. liss, 
Inc., 41 E. 11th St., New York, NY 10003 V.1- 19~ 

TXAPA9 Toxicology and Applied Pharmacolo&Y. Academic Press, Inc., 1 E. 
First St., Duluth, MN SS802 V .1- 19S9-

TOXICITY EFFECI'S JOURNAL REPERENCES: 
AEHLAU An:hives of Environment21 Health. Heldref Pub., 4000 Albemarle 

St., NW, Washington, DC 20016 V.l- 1960-
AFDOAQ Quarterly Bulletin-Associatioo of Food and Drug Officials of the 

United States. Denver, CO V .3-38, 1939-74. 
AJVRAH American Journal of Veterinary Research. American Veterinary 

Medical Assoc., 930 N. Meacham Rd., Schaumburg, n. 60196 V.1· 1940-
AMPMAR Archives des Maladies Professionnelles de Medecine du 1iavail et 

de Securite Sociale. SPPIF, B.P.22, F-413S3 Vmeuil, France V. 7-
1946- . 

ARPAAQ Archives of Pathology. (Chicago, ll..) V.S(3)-SO 3, 1928-SO; 
V.7~99, 1960-75. For publisher information, see APLMAS. 

ARTODN Archives of Toxicology. Springer· Verlag, Heidclbcrger Pl. 3, 
D-1000 Berlin 33, Fed. Rep. Ger. V.32- 1974-

FMCHA2 Farm Chemicals Handbook. Meister Pub., 37841 Euclid Ave., 
Willoughy, OB 44094 

JIHTAB Journal of Industrial Hygiene and Toxicology. Cambridge, MA 
V.18-31, 1936-49. For publisher information, see AEHLAU. 

PAREAQ Pharmacological Reviews. Williams & Willdns, 428 E. Preston St., 
Baltimore, MD 21202 V.l-1949-

RPZHAW Rocmiki Panstwowcgo bkladu Higieny. Ars Polona, POB 1001, 
00-068 Warsaw 1, Poland V.1- 19S~ 

SCIEAS Science. American Assoc. for the Advancement of Science, 1333 B 
St., NW, Washington, DC 2000S V.l- 189S-

TXAP A9 Toxicology and Applied Pharmacology. Academic Press, Inc., 1 E. 
First St., Duluth, MN 55802 V.l- 1959-

WRPCAl World Review of Pest Control. London, UK V.l-10, 1962-71. 
Discontinued. 

OTHER MULTIPLE DOSE EFFECTS JOURNAL REFERENCES: 
AMlHBC AMA Attbivcs of Industrial Hygiene and Occupational Medicine. 

Chicago, IL V.2·10, 19SO-S4. For publisher information, see AEHLAU. 
F AATDF Fundamental and Applied Toxicology. Academic Press, Inc., l E. 

First St.~ Duluth, MN 55802 V.1- 1981-
JIHTAB Journal of Industrial Hygiene and Toxicology. Cambridge, MA 

V.18-31, 1936-49. For publisher information, see AEHLA.U. 
NTOTDY Neurobehavioral Toxicology and Teratology. Fayetteville, NY 

V.3-8, 1981-86. For publisher information, sec NETEEC. 
TOXID9 Toxicologist. Soc. of Toxicology, Inc., 475 Wolf ledge Parkway, 

Akron, OH 44311 V.1- 1981-
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FIGURE 4. 2.4-D IB DIAlDG (cont:inued) 

REVIEWS JOURNAL REFERENCES: 
BIOGAL Biologico. Institnto Biologica, Av. Cons. Rodriques Alves, 1252, 

CEP 04014, Sao Paulo, Brazil V.l- 193s-
DTI1AF Deutsche Tieraer2tliche Wochenschrift. ~. Fed. Rep. Ger. 

V.1·71, 1893-1970. 
ECMAAI Economie ct Medeclne AnimaJes. Paris, France V.1-17, 1960-76. 

Discontinued. 
BYSAA V Hygiene and Sanitation (USSR). English translation of GISAAA. 

Sprlngfidd, VA 1~ 71. Discontinued. 
lMEMDT IARC Monographs on the Evaluation of Carcinogenic Risk of 

Chemicals to Man. WHO Public:atioos Centre USA, 49 Sheridan Ave., 
Albany, NY 12210 V.l- 1972-

RREV AH Residue Reviews. Springer-Verlag New York, Inc., Service Center, 
44 Hartz Way, Secaucus, NJ 07094 V.l- 1962-

8SINA8 Documentation of the 'lbrcsbold limit Values and Biological 
Exposure Indices, Sth ed., Cincinnati, OR, American Conference of 
Governmental Industrial Hygienists, Inc., 1986 

Sl'ANDARDS & REGULATIONS JOURNAL REFERENCES: 
CFRGBR Code of Federal Regulations. U.S. Government Printing Office, 

Supt. of Documents, Washington, DC 20402 
DTL VS* Documentation of 11ueshold Limit Values for Substances in 

Workroom Air. For publisher information, see ISINA8. 
FEREAC Federal R.egister. U.S. Government Printing Office, Supt. of 

Documents, Washington, DC 20402 V .1- 1936-

DATA PRESENT: lrrilation Effects; Mutation Effects; Reproductive Effects; 
Toxicity Effects; Human Toxicity Effects; Other Multiple Dose Effects; 
Reviews; Standards and Regulations; NIOSH Criteria Documents; NIP, 
NIOSH, EPA Status 



CAS Registry Number (RN) : 
RTECS Number (R'l'N): 
Molecular Formula (MF): 
Formula Weight (FW): 
Chemical Name (CN): 

Class Identifier (CI) : 

Wiswesser Notation (WLN) : 
Entry/Update Date (DATE): 
Character Count: 

Me 

IRRITATION DATA (lRR): 

FIGURE 5. TNT OH CAS/STH 

118-96-7 RTECS 
XU0175000 
C7 HS N3 06 
227.15 
Toluene, 2,4,6-trinitro-
Benzene, 2-methyl-1,3,5-trinitro-; Entsufon; 
2-Methyl-1,3,5-trinitrobenzene; NCI-C56155; 
TNT; alpha-Tnt; TNT (OSHA); TNT, dry or wetted 
with <30% water, by weight (UN0209) (DOT); 
TNT-tolite (French); Tolit; Tolite; 
2,4,6-Trinitrotolueen (Dutch); 
Trinitrotoluene; Trinitrotoluene {UN0209) 
(DOT); Trinitrotoluene, wetted with not <30% 
water, by weight (UN1356) (DOT); 
s-Trinitrotoluene; sym-Trinitrotoluene; 
2,4,6-Trinitrotoluene (ACGIH:OSHA); 
s-Trinitrotoluol; sym-Trinitrotoluol; 
2,4,6-Trinitrotoluol {German); Tritol; Triton; 
Trojnitrotoluen {Polish); Trotyl; Trotyl oil; 
UN0209 (DOT); UN1356 (DOT}; 
Agricultural Chemical; Tumorigen; Mutagen; 
Reproductive Effector; P; Primary Irritant 
WNR B1 CNW ENW 
Oct 1996 
7600 

RouteiOrganisml Dose tourationiEffectl 
RTE I ORGN I DOSE I DUR I EFF I 

Source 
so 

=====+========+======+========+======+~=a=========~====~ 
skin !rabbit 1500 mgJ24H IMild INTIS·· AD-8011-150 

IRRITATION DATA REFERENCES: 
NTIS** National Technical Information Service (Springfield, VA 22161) 
Formerly U.S. Clearinghouse for Scientific & Technical Information. 



FIGURE 5. TNT IN CAS/STN (continued) 

MUTATION DATA (MOT) : 

System 
SYS 

I Organism 
I ORGN 

fCell Type I Dose I 
I CELL I OOSE I 

Source 
so 

mutation in !Salmonella I 
microorganismsftyphimuriumf 

I I 
I I 
I I 

r 10 INTis** 
Jug/plaiAD-AOS0-14 
Jte 16 
J(+/-S9f 
I > I 

--------------+-----------+----------+------+----------
body fluid Jrat I f50 IMOREAV 
assay I I fmg /kg f 262. 167, 91 
--------------+-----------+----------+------+----------
mutation in Jmouse flymphocytef40 ICALEDQ 
mammalian I I Jmg/L 120,103,83 
somatic cells I I I I 

MUTATION DATA REFERENCES: 
NTIS** National Technical Information Service (Springfield, VA 22161) 
Formerly U.S. Clearinghouse for Scientific & Technical Information. 
MUREAV Mutation Research (Elsevier Science Pub. B.V., PDB 211, 1000 AE 
Amsterdam, Netherlands) V.1- 1964-
CALEDQ Cancer Letters (Shannon, Ireland) (Elsevier Scientific Pub. 
Ireland Ltd., PDB 85, Limerick, Ireland) V.l- 1975-

REPRODUCTIVE EF.FEC'l'S DATA (REP): 

EffectJRoutejorganismJ nose 
EFF I RTE I ORGN I OOSE 

!Duration I Source 
I DUR I so 

T02 Joral frat JTDLo 5376J28D male fJTEHD6 
I I Jmgtkg I J9,565,B2 

REPRODUCTIVE EFFECTS REFERENCES: 
JTEHD6 Journal of Toxicology and Environmental Health (Hemisphere Pub., 
1025 Vermont Ave., NW, Washington, DC 20005) V.l- 1975/76-
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FIGURE 5. TNT 1M CAS/STN (continued) 

TOXICITY DATA (TOX}: 

Effect 
EFF 

Route 
RTE 

FOB;J24;K30joral 
I 

I Organism I 
I ORGN I 

Dose 
OOSE 

fhuman 
1 

ILDLo 28 
lg/kg 

I Source 
I so 

j34ZIAG 
1-,610,69 

-----------+------------+--------+---------+--------
F07;Fll;F12loral !rat ILDSO 795 IJTEHD6 

I I \mglkg 19.565,82 
-----------+------------+--------+---------+--------
F07;Fll;Fl2\oral !mouse ILDSO 660 IJTEHD6 

I I lmg/kg 19. 56s. s2 
-----------+------------+--------·---------+--------
J22;J24;R01joral !cat ILDLo 1850IMRCSAB 

I I lmgtkg ls8,32,21 
-----------+------------+--------+---------+--------
J22;J24;R01Isubcutaneouslcat I LDLo 20 0 I MR.CSAB 

I I lmg/kg !58,32,21 
-----------+------------+--------+---------+--------
Fl2;Kl2;J24Ioral lr~bit ILDLo 500 IMRCSAB 

I I lmglkg tsa.32.21 
-----------+------------+--------+---------+--------
Fl2;Kl2;J24Isubcutaneouslrabbit ILDLo 500 {MRCSAB 

I I lmg/kg ISS, 32,21 

TOXICITY DATA REFERENCES: 
34ZIAG •Toxicology of Drugs and Chemicals,• Deichmann, W.B., New York, 
Academic Press, Inc., 1969 
JTEHD6 Journal of Toxicology and Environmental Health (Hemisphere Pub., 
1025 Vermont Ave., NW, Washington, DC 20005) V.l- 1975/76-
MRCSAB Special Report Series--Medical Research Council (United Kingdom) 
(Her Majesty's Stationery Office, P.O. Box 569, London SEl 9NH, UK) 
No.1- 1915-

CANCER REVlEW ( CREV) : 
IARC Cancer Review:Animal Inadequate Evidence 
IARC Cancer Review:Human Inadequate Evidence 
IARC Cancer Review:Group 3 IMEMDT 65,449,96 

CANCER REVIEW REFERENCES: 

IMEMDT 65,449,96 
rMEMDT 65,449,96 

IMEMDT IARC Monographs on the Evaluation of Carcinogenic Risk of 
Chemicals to Man (WHO Publications Centre USA, 49 Sheridan Ave., 
Albany, NY 12210) V.1- 1972-

'l'OXICOLOOY REVIEW 
TOXICOLOGY REVIEW 
TOXICOLOGY REV'l:EW 
TOXICOLOGY REVIEW 

(TREV): 
NTIS** AD778-725 
CRTXB2 1{1),93,71 
PAREAQ 4,1,52 

TOXICOLOGY REViEW REFERENCES: 
NTIS** National Technical Information Service (S,pringfield, VA 22161) 
Formerly u.s. Clearinghouse for Scientific & Technical Information. 

CRTXB2 CRC Critical Reviews in Toxicology (CRC Press, Inc., 2000 
Corporate Blvd., NW, Boca Raton, FL 33431) V.l- 1971-
PAREAQ Pharmacological Reviews (Williams & Wilkins, 428 E. Preston St., 
Baltimore, MD 21202) V.l- 1949-
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nG1.lllE 5. TNT IB CAS/STH (continued) 

THRESHOLD LIMIT VALUE (TLV) : 
ACGIH TLV-TWA 0.5 mg/m3 (skin) 85XNA8 6,1652,91 

THRESHOLD LIMIT VALUE REFERENCES: 
85INA8 •Documentation of the Threshold Limit Values and Biological 
Exposure Indices,• 5th ed., Cincinnati, OH, American Conference of 
Governmental Industrial Hygienists, Inc., 1986 

STANDARD AND REGULATIONS (SREG) : 
DOT-HAZARD:EXPLOSIVE 1.10; LABEI..:EXPLOSIVE 1.10 (0N0209) CFRGBR 
49,172.101,92 
DOT-HAZARD:4.1; LABEL:FLAMMABLE SOLID (ON1356) CFRGBR 49,172.101,92 
MSHA STANOARD-air:TWA 0.2 ppm (0.5 mg/m.3) (skin} OTLVS• 3,270, 71 
OSHA PEL (Gen Indu) :8H TWA 1.50 mg/m3 (skin) CFRGBR 29,1910.1000.94 
OSHA PEL (Construe) :8H TWA 1.50 mg/m3 (skin) CFRGBR 29,1926.55,94 
OSHA PEL (Shipyard):8H TWA 1.50 mg/m3 (skin) CFRGBR 29,1915.1000,93 
OSHA PEL (Fed Cont):SH 'IWA 1.50 Jng/m3 (skin) CFRGBR 41,50-204.50,94 
OEL-ARAB Republic of Egypt:TWA 0.5 mg/Jn3 JAN93 
OEL-AUSTRAL1A:TWA 0.5 mg/m3;Skin JAN93 
OEL-BELGIUM:TWA 0.5 mg/m3;Skin JAN93 
OEL-DENMARK: STEL 0. 5 mg 1m3; Skin JAN93 
OEL-FINLAND:TWA 0.5 mg/m3;STEL 3 mg/m3;Skin JAN93 
OEL-FRANCE:TWA 0.5 J!lg/m3;Skin JAN93 
OEL-GERMANY:TWA 0.01 ppm (0.1 mg/m3) ;Skin;Carcinogen JAN93 
OEL-HUNGARY:TWA 0.3 mg/m3;STEL 0.5 mg/mJ;Skin JAN93 
OEL-THE NETHERLANDS: TWA 0. 5 mg!Jn3; Skin JAN93 
OEL-THE PHILIPPrNES:TWA 1.5 mg/m3;Skin JAN93 
OEL-RUSSIA:TWA 0.1 mg/m3;STEL 0.5 mg/mJ;Skin JAN93 
OEL-SWITZERLAND:TWA 0.01 ppm (0.1 mg/m3};STEL 0.02 ppm;Skin JAN93 
OEL-TURKEY:TWA 1.5 Jll9/m3;Skin JAN93 
OEL-UNITED KINGDOM:'I'WA 0.5 Jbg/m3;STEL 0.5 mg/m3 JAN93 
OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV 
OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGIH TLV 

STANDARDS AND REGULATIONS REFERENCES: 
CFRGBR Code of Federal Regulations (U.S. Government Printing Office, 
Supt. of Documents, Washington, DC 20402) 

DTLVS* •Documentation of Threshold Limit Values for Substances in 
Workroom Air. • For publisher information, see 8SINA8. 

NIOSH RECOMMENDATIONS (NREC): 
NIOSH REL TO 2, 4. 6-'l'RINITROTOLUENE-air: 10H TWA 0. 5 mg/m3 (Sk) 
DHHS 19:2-100.92 

NATIONAL OCCUPATIONAL SURVEY {SURV): 
NOES 1983: HZD 74550; NIS 2; 'l'NF 10: NOS 1; TNE 31 

FEDERAL AGENCY STATUS (ASTA) : 

NIOSH* 

EPA GENETOX PROGRAM 1988, Positive: Histidine reversion-Ames test 
EPA TSCA Section 8(h) CHEMICAL INVENTORY 
EPA TSCA Section B(d) unpublished health/safety studies 
On EPA IRIS database 
EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, OCTOBER 1996 
OSHA ANALYTICAL METHOD 144 



CAS Registry Number (RN) : 
RTECS Number (RTN) : 

Molecular Formula (MF): 
Formula Weight (FW) : 
Chemical Name ( CN) : 

Class Identifier (CI): 

Wiswesser Notation (WLN): 
Entry/Update Date (DATE): 
Character Count: 

Cl 

Cl 

FIGURE 6. 2,4-D IN CAS/STN 

9t-75-7RTECS 
AG6825000 
CS H6 Cl2 03 
221.04 
Acetic acid, (2,4-dichlorophenoxy)-
Acide 2,4-dichloro phenoxyacetique (French); 
Acido(2,4-dicloro-fenossi)-acetico (Italian); 
Acme amine 4; Acme butyl ester 4: Acme LV 4; 
Agrotect; Amidox; Amoxone; Aqua-Kleen; 
Barrage; BH 2,4-D; Brush-rhap; B-Selektonon; 
Chipco turf herbicide ·o•; Chloroxone; Citrus 
fix; Crop rider; 2,4-D (ACGIH:OSHA); 2,4-D 
acid; Debroussaillant 600; Decamine; Deherban; 
(2,4-Dichloor-fenoxy)-azijnzuur (Dutch); 
Dichlorophenoxyacetic acid; 
2,4-Dichlorophenoxyacetic acid; 
Dichlorophenoxyacetic acid (OSHA); 
2,4-Dichlorphenoxyacetic acid; 
(2,4-Dichlor-phenoxy)-essigsaeure (German); 
Dicopur; DMA-4; Dormone; 2,4-
Dwuchlorofenoksyoctowy kwas (Polish); 
Emulsamine BK; Emulsamine E-3; ENT 8,538; 
Envert 171; Envert DT; Estone; Farmco; 
Fernimine; Fernoxone; Ferxone; Foredex 75; 
Hedonal; Hedonal (the herbicide); Herbidal; 
Hivol-44; Ipaner; Kwasu 2,4-
dwuchlorofenoksyoctowego (Polish); Kwas 
2,4-dwuchlorofenoksyoctowy (Polish); Kyselina 
2,4-dichlorfenoxyoctova (Czech); Lawn-keep; 
Macrondray; Miracle; Monosan; Moxone; 
Netagrone; Netagrone 600; NSC 423; Pennamine; 
Pennamine D; Phenox; Pielik; Plantgard; RCRA 
waste number U240; Rhodia; 
Spritz-hormin/2,4-D; Spritz-hormit/2,4-D; 
Superormone concentre; U-5043; U 46DP; 
Vergemaster; Verton; Verton D; Verton 2D; 
Vidon 638; Weed-Ag-Bar; Weedar-64; Weedatul; 
Weedez Wonder BAR; weedone LV4; Weed-rhap; 
weed TOX; Weedtrol; 
Agricultural Chemical; TUmorigen; Mutagen; 
Reproductive Effector; P; Primary Irritant 
QVlOR BG DG 
Oct 1996 
19388 
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FIGURE .6. 2,4-D IN CAS/STH (conti.Dued) 

IRRITATION DATA ( IRR) : 

RoutejOrganisml Dose jDurationiEffectl 
RTE I ORGN I DOSE I DUR I EFF I 

Source 
so 

::::E+::::::::+======+========+======+=============== 
skin jrabbit j500 mgi24H JMild I28ZPAK -,279,72 
-----+--------+------+--------+------+---------------
eyes !rabbit j750 ugj24H fseverei2BZPAK -,279,72 

IRRITATION DATA REFERENCES: 
28ZPAK •sbornik Vysledku Toxixologickeho Vysetreni Latek A Pripravku,• 
Marhold, J.V., Institut Pro Vychovu Vedoucicn Pracovniku Chemickeho 
Prumyclu Praha, Czechoslovakia, 1972 

MUTATION DATA (MOT) : 

System Organism JCell Type I Route I Dose IDur-1 Source 
SYS ORGN I CELL I RTE I DOSE I DUR I so 

===============+=============+====z=====+==========+======+====+========== 
mutation in I Salmonella I I 1250 l jMUREAV 
microorganisms ltyphimurium I I jug/plaJ 1204,615,88 

I I I Jte I I 
I I I I c -s9 > I I 

---------------+-------------+----------+----------+------+----+----------
DNA repair !Escherichia I I 5 I INTIS** 

I coli I Jmg/dis I I PBS0-13322 
I I fc I 16 

---------------+-------------+----------+----------+------+----+----------
dna !Escherichia 120 I IMUREAV 

lcoli lumol/LI 189,95,81 
---------------+-------------+----------+----------+------+----+----------
DNA repair I Bacillus I IS I INTIS** 

Jsubtilis I Jmg/disl JPBB0-13322 
I I lc I 16 

---------------+-------------+----------+----------+------+----+----------
mutation in Jother J I Jl gm/LI IMILEDM 
microorganisms lmicroorganisml I I<-S9) I JS,l03,77 

Is I I I I I 
---------------+-------------+----------+----------+------+----+----------
mutation in I other / I 11 gm/L I IMILEDM 
microorganisms (microorganism! I I (-59) I j5,103,77 

Is I I I I I 
---------------+-------------+----------+----------+------+----+----------
mutation in Jother I 11 gm/LI IMILEDM 
microorganisms !microorganism! J<-S9) I 15,103,77 

Is I I I I 
---------------+-------------+----------+----------+------+----+----------
mutation in /other / 11 gm/LI IMILEDM 
microorganisms /microorganism! I<-S9) I 15,103,77 

Is I I I I 
---------------+-------------+----------+----------+------+----+----------
specific locus 'Drosophila I Joral IS I IMUREAV 
test melanogaster I I lmmol/Ll /319,237,93 
---------------+-------------+----------+----------+------+----+----------
specific locus !Drosophila I !multiple 110 ppbl IEMMDEG 
test lmelanogaster I I I I 125,148,95 
---------------+-------------+----------+----------+------+----+----------
sex chromosome fDrosophila I lora! 125 ppmJ IECBUDQ 
loss and lmelanogaster I I I I 127,190,78 
nondisjunction I I I I I I 
---------------+-------------+----------+----------+------+----·----------

wn.c. 



T81 !oral 
I 

FIGURE 6. 2,4-D IH CAS/STN (cont:inued) 

!mouse 
I 

ITDLo 43818-120 preg 
lmg/kg I 

ITCMUD8 
17,7,87 

-----------+------------+--------+--------+------------+----------
T35;T41;T3llsubcutaneouslmouse ITDLO 88216-140 preg INTIS** 

I I lmg/kg I I PB223-160 

-----------+------------+--------+--------+------------+----------
T34;T42;T43Isubcutaneouslmouse ITDLo 900I6-14D preg INTIS** 

I I lmg/kg I I PB223-160 
-----------+------------+--------+--------+------------+----------
T24;T26 lsubcutaneouslmouse ITDLo 90016-140 preg INTIS** 

I I lmg/kg I I PB223-160 
-----------+------------+--------+--------+------------+----------
T26 !oral !hamster ITDLo 200I7-11D preg IBECTA6 

I I lmgtlrg I 16, ss9, 11 

REPRODUCTIVE EFFECTS REFERENCES: 
GISAAA Gigiena i Sanitariya For English translation, see HYSAAV. (V/0 
Mezhdunarodnaya Kniga, 113095 Moscow, USSR) V.1- 1936-
TXAPA9 Toxicology and Applied Pharmacology (Academic Press, Inc., 1 E. 
First St., Duluth, MN 55802) V.l- 1959-
FCTXAV Food and Cosmetics Toxicology (London, UK) V.1-19, 1963-81. 
For publisher information, see FCTOD7. 
AECTCV Archives of Environmental Contamination and Toxicology 
(Springer-Verlag New York, Inc., Service Center, 44 Hartz Way, Secaucus, 
NJ 070944) V.l- 1973-
NTIS** National Technical Information Service (Springfield, VA 22161) 
Formerly U.S. Clearinghouse for Scientific & Technical Information. 
TCMUDS Teratogenesis, Carcinogenesis, and Mutagenesis (Alan R. Liss, 
Inc., 41 E. 11th St., New York, NY 10003) V.l- 1980-
BECTA6 Bulletin of Environmental Contamination and Toxicology 
(Springer-Verlag New York, Inc., Service Center, 44 Hartz Way, Secaucus, 
NJ 07094) V.l- 1966-
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.fiGURE 6. 2,4-D IN CAS/STN (~ontinued) 

TOXICITY DATA (TOX) : 

Effect 
EFF 

Route 
RTE 

Organism 
ORGN 

Dose 
DOSE 

Source 
so 

:==~c===~==+~s===~=========+==========~=+===========+========== 
F24;J25 Joral 

I 
I man 
I 

I TDLo 2 g /kg I ARTODN 
I 166,518,92 

-----------+---------------+------------+-----------+----------
F24;G10;J25Ioral !man ITDLo 5714 jARTODN 

I I lmgtkg !66, s1a, 92 
-----------+---------------+------------+-----------+----------
Kl3 ;F24;F07Ioral I human ILDLo BO jARPAAQ 

I I lmgtkg 194,270,72 
-----------+---------------+------------+-----------+----------
F12 loral !man ILDLo 93 IPAREAQ 

I I lmgtkg 114,225,62 
-----------+---------------+------------+-----------+----------

!oral lrat ILDSO 375 jFMCHA2 
I I lmg/kg 1-' Cl74, 91 

-----------+---------------+------------+-----------+----------
I skin jrat ILD50 1500 IWRPCA2 
I I Jmgtkg 19.119,70 

-----------+---------------+------------+-----------+----------
C06;F18;F24Iintraperitoneallrat ILDSO 666 !JIHTAB 

I I lmgtkg l29,es,47 
-----------+---------------+------------+-----------+----------

foral Jmouse ILD50 347 IRPZHAW 
I I lmglkg l31,373,ao 

-----------+---------------+------------+-----------+----------
lintraperitonealjmouse jLDLo 125 ITXAPA9 
I I Jmglkg 123,288,72 

-----------+---------------+------------+-----------+----------
F20;F24 loral jdog ILD50 100 jAEHLAU 

I I I mg tkg 17 • 2 o 2 , 6 3 
-----------+---------------+------------+-----------+----------

1 oral /rabbit I LDLo 8 0 0 I AMPMAR 
I I lmgtkg 112,26,51 

-----------+---------------+------------+-----------+----------
F19;R10 lskin jrabbit ILDSO 1400 IAFOOAQ 

I I lmg!kg 116,3,52 
-----------+---------------+------------+-----------+----------
C06;Fl8;F24jintraperitonea1Jrabbit ILDSO 400 IJIHTAB 

I I lmgtkg 129,85,47 
-----------+---------------+------------+-----------+----------
C06;Fl8;F24Jintravenous Jrabbit ILD50 400 IJIHTAB 

I I lmgtkg 129. as,47 
-----------+---------------+------------+-----------+----------

!oral fguinea pig ILDSO 469 IAJVRAH 
I I Jmgtkg 115,622. s4 

-----------+---------------+------------+-----------+----------
C06;Fl8;F24Iintraperitonealjguinea pig jLDSO 666 IJIHTAB 

I I fmg/kg 129. es, 47 
-----------+---------------+------------+-----------+----------

1 oral I hamster J LD5 0 500 I TXAPA9 
I I lmgtkg I48,A192,79 

-----------+---------------+------------+-----------+----------
K05;F07;L03Ioral 

I 
I chicken 
I 

ILDSO 541 
lmg/kg 

!A.JVRAH 
115,622,54 

-----------+---------------+------------+-----------+----------
1 oral I mammal I LDSO 3 75 I SCIEAS 
I I (species lmg/kg 1165,465,69 
I !unspecified} I I 
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nGORE 6. 2 104-D IM CAS/STN (continued} 

llSD IECBUDQ 
I l27,182,7s 

sex chromosome !Drosophila 
loss and lmelanogaster 

JunreportedjlOOO 
I Jppm 

nondisjunction I I I I I 
---------------+-------------+----------+----------+------+----+----------
mutation in I Saccharomyces I 1150 I I ECBUDQ 
microorganisms Jcerevisiae I lmg/L I 127,193,78 

I I l<-s9> I I 
---------------+-------------+----------+----------+------+----+----------
gene conversionJAspergillus I I J4 I jMOREAV 
and mitotic lnidulans I I lumol/LI 1204,615,88 
recombination I I I I I I 
---------------+-------------+----------+----------+------+----+----------
DNA damage I salmon I sperm I 11 I I PYTCAS 

I I I lmmol!LI 111.3135,72 

---------------+-------------+----------+----------+------+----+----------
unscheduled DNAihuman I fibroblast I 11 I IMOREAV 
synthesis I I I I umol/L I 142,161,77 

---------------+-------------+----------+----------+------+----+----------
cytogenic lhwnan jlymphocyteJ 120 [cYGEDX 
analysis I I I Jug/L IS (3), 6, 74 

---------------+-----------~-+----------+----------+------+----+----------
sister I human !lymphocyte l 110 I JOHEA8 
chromatid I I 1 lmg/L 173,224,82 
exchange I I I I I 
---------------+-------------+----------+----------+------+----+----------
cytogenic Jrat I lintraperitjlOO I ICYTOAN 
analysis I I I oneal I ug /kg I I 52, 275, 87 

---------------+-------------+----------+----------+------+----+----------
DNA inhibitor Jmouse I !oral 1200 I JMUREAV 

I I I Jmgtkg I Jss,l97,78 

---------------+-------------+----------+----------+------+----+----------
cytogenic Jmouse loral 1100 I ICYGEDX 
analysis I I lmg/kg I 18(3),6,74 

---------------+-------------+----------+----------+------+----+----------
DNA inhibitor I hamster I ovary I 11 I I TOLEDS 

I I I lmrnoltLI 129,137,85 
---------------+-------------+----------+----------+------+----+----------
cytogenic I ha:tnster I ovary I 124 00 I EMMUEG 
analysis I I I Jmg/L 110 (SUppl 

I I I I llO),l,B7 
---------------+-------------+----------+----------+------+----+----------
sister Jbamster !ovary 1167 I IEMMUEG 
chromatid I I [mg/L I 110 (SUppl 
exchange I I I I 110) , 1, 87 

---------------+-------------+----------+----------+------+----+----------
mutation in !hamster jlung jlO I [CBmAS 
mammalian I I I umol!L I 119.369,77 
.somatic cells I I I I I 
---------------+-------------+----------+----------+------+----+----------
cytogenic I cattle I kidney 11 ppm I I ITCSAF 
analysis I I I I Js, 416,73 

---------------+-------------+----------+----------+------+----+----------
DNA da.ma.ge I mammal [lymphocyte I 11 I I PYTCAS 

I (species I I Jmmol/LI Ill, 3135,72 
!unspecified) I I I 1 I 
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FIGURE 6. 2,.4-D D1 CAS/STH (conr.:lnued) 

MUTATION DATA REFERENCES: 
MUREAV Mutation Research (Elsevier Science Pub. B.V., POB 211, 1000 AE 
Amsterdam, Netherlands) V.l- 1964-
NTIS** National Technical Information Service (Springfield, VA 22161) 
Formerly U.S. Clearinghouse for Scientific & Technical Information. 
MILEI:H Microbios Letters (Faculty Press, 88 Regent St., Cambridge, UK) 
V.l- 1976-
EMMUEG Environmental and Molecular Mutagenesis (Alan R. Liss, Inc .• 41 
E. 11th St., New York, NY 10003) V.lO- 1987-
ECBUDQ Ecological Bulletins (Editorial Service of FRN, Box 6710, 
S-11385, Stockho1m, Sweden) No.19- 1975-
PYTCAS Phytochemistry An International Journal of Plant Biochemistry. 
(Pergamon Press Inc., Maxwell House, Fairview Park, Elmsford, NY 10523) 
V.l- 1961-
CYGEOX Cytology and Genetics (English Translation) Translation of 
TGANAK. (Allerton Press Inc •• 150 Fifth Ave. I New York, NY 10011) v.a-
1974-
JOHEAB Journal of Heredity (American Genetic Assoc .• 818 18th St .• NW, 
Washington, DC 20006) V.S- 1914-
CYTOAN Cytologia (Japan Pub. Trading Co. {USA), 1255 Howard St., San 
Francisco. CA 94103) V.l- 1929-
TOLEDS Toxicology Letters (Elsevier Science Pub. B.V., POB 211, 1000 AE 
Amsterdam, Netherlands) V.l- 1977-
CB~S Chemico-Biological Interactions (Elsevier Scientific Pub. 
Ireland Ltd., POB 85, Limerick, Ireland} V.l- 1969-
ITCSAF In Vitro (Rockville, MD) V.l-20, 1965-85. For publisher 
information, see ICDBEO. 

REPRODUCTIVE EFFECTS DATA (REP) : 

Effect 
EFF 

T48 

Route 
RTE 

I oral 
I 
I 

I Organism I Dose 
I ORGN I DOSE 

Duration 
DUR 

frat 
I 
I 

ITDLo 220fl-22D preg 
fug/kg I 
I I 

Source 
so 

jGISAAA 
f50(10),76, 
f85 

-----------+------------+--------+--------+------------+----------
T46;T34;T35Joral lrat ITDLo 1 I6-15D preg rTXAPA9 

I I lgtkg I 122.14,72 
-----------+------------+--------+--------+------------+----------
T46 fora! Jrat fTDLo 12516-150 preg IFCTXAV 

I I fmgtkg I 19, 8ot. 11 
-----------+------------+--------+--------+------------+----------
T34;T4l;T53Joral frat ITDLo 50016-ISD preg JFCTXAV 

I I lmgtkg I (9, sot, 11 
-----------+------------+--------+--------+------------+----------
T55;T81 fora! frat ITDLo SOOI6-15D preg IFCTXAV 

I I fmgtkg I 19,801,71 
-----------+------------+--------+--------+------------+----------
T34;T35;T43,oral 'mouse ITDLo 707111-140 preg IAECTCV 

fmg!kg I 16,33,77 
-----------+------------+--------+--------+------------+----------
T26;T3l;T42Ioral Jmouse fTDLo 900J6-14D preg INTIS** 

1 r lmg/kg 1 1 PB223-16o 
-----------+------------+--------+--------+------------+----------
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FIGDRE 6. 2 ,4-D IN CAS/STN (continued) 

TOXICITY DATA REFERENCES: 
ARTODN Archives of Toxicology (Springer-Verlag, Heidelberger Pl. 3, 
D-1000 Berlin 33, Fed. Rep. Ger.) V.32- 1974-
ARPAAQ Archives of Pathology (Chicago, IL) V.5(3}-50(3), 1928-50; 
V.70-99, 1960-75. For publisher information, see APLMAS. 
PAREAQ Pharmacological Reviews (Williams & Wilkins, 428 E. Preston St., 
Balt~ore, MD 21202) V.1- 1949-
FMCHA2 Farm Chemicals Handbook (Meister Pub., 37841 Euclid Ave., 
Willoughy, OH 44094) 
WRPCA2 World Review of Pest Control (London, UK) V.l-10, 1962-71. 
Discontinued. 
JIHTAB Journal of Industrial Hygiene and Toxicology (Cambridge, MA) 
V.18-31, 1936-49. For publisher information, see AEHLAU. 
RPZHAW Roczniki Panstwowego Zakladu Higieny (Ars Polona, POB 1001, 
00-068 Warsaw 1, Poland) V.l- 1950-
TXAPA9 Toxicology and Applied Pharmacology (Academic Press, Inc .• 1 E. 
First St., Duluth, MN 55802) V.l- 1959-
AEHLAU Archives of Environmental Health (Heldref Pub .• 4000 Albemarle 
St .• NW, Washington, DC 20016) V.1- 1960-
AMPMAR Archives des Maladies.Professionnelles de Medecine du Travail et 
de Securite Sociale (SPPIF. B.P.22, F-41353 Vineuil, France} V.7-
1946-
AFDOAQ Quarterly Bulletin--Association of Food and Drug Officials of the 
united States (Denver, CO) V.3-3B, 1939-74. 
AJVRAH American Journal of Veterinary Research (American Veterinary 
Medical Assoc., 930 N. Meacham Rd., Schaumburg, IL 60196) V.1- 1940-
SCIEAS Science (American Assoc. for the Advancement of Science, 1333 H 
St., NW, Washington, DC 20005) V.l- 1895-

CANCER REVIEW (CREV): 
!ARC Cancer Review:Human Limited Evidence IMEMDT 41,357,86 
IARC Cancer Review:Animal Inadequate Evidence IMEMDT 15,111,77 

CANCER REVIEW REFERENCES: 
IMEMDT !ARC Monographs on the Evaluation of Carcinogenic Risk of 
Chemicals to Man (WHO Publications Centre USA, 49 Sheridan Ave., 
Albany, NY 12210) V.1- 1972-

TOXICOLOGY REVIEW 
TOXICOLOGY REVIEW 
TOXICOLOGY ~EW 
TOXICOLOGY REVIEW 
TOXICOLOGY REVIEW 
TOXICOLOGY REVIEW 
TOXICOLOGY REVIEW 

(TREV): 
RREVAH 59,1,75 
DTTXAF 80,485,73 
RREVAH 56,107,75 
ECMAAI 14,141,73 
BIOGAL 40(2),44,74 
HYSAAV 31(7-9),383,66 

TOXICOLOGY ~EW REFERENCES: 
RREVAH Residue Reviews ($pringer-Verlag New York, Inc., Service Center, 
44 Hartz Way, Secaucus, NJ 07094) V.l- 1962-

DTTLAF Deutsche Tieraerztliche Wochenschrift (Hanover, Fed. Rep. Ger.} 
V.l-77, 1893-1970. 
ECMAAI Economie et Medecine Animales (Paris, France) V.l-17, 1960-76. 
Discontinued. 
BIOGAL Biologico (Institute Biolqgica, Av. Cons. Rodriques Alves, 1252, 
CEP 04014, Sao Paulo, Brazil) V.l- 1935-
HYSAAV Hygiene and Sanitation (USSR) English translation of GISAAA. 
(Springfield, VA) 1964-71. Discontinued. 
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FIGURE 7. TNT IN DIKDI 

1.00/000001 DIMDI~ -RTECS /COPYRIGHT NIOSH 
++DAT DATAMAINTENANCE 

ND I Y£3820000 BASE I RTOO 
KDt 961106 LR I 9610 RL: 12241 

++IDEN IDENTIFICATION 
N1ME HAME r Toluene, 2,4,6-trinitro-
CR CAS REGISTRY NUMBER a 118-96-7 
RTEC RTECS ACCESSION NO r XU0175000 
WL WISWESSER I.IHE NOTATIONa WNR B1 CNW ENW 
SY SYNONYMS , Benzene, 2-methyl-1,3,5-trinitro-; 

!Dtsufon; 2-Methyl-1,3, 5-trinitrobenzene; NCI -c56155; TNT; 
alpha-Tnt; TNT (OSHA); 
'1'N'l', dry or vetted with <30\ water, by weight (UN0209) (DOT) ; 
TNT-tolite (French) 1 Tolit; Tolite; 
2,4,6-Trinitrotolueen (Dutch); Trinitrotoluene; 
Trinitrotoluene (UN0209) (DOT}; 
Trinitrotoluene, vetted with not <30\ water, by veiqht (UN1356) 

(DOT): s-Trini trotoluene; sym-Trinitrotoluene; 
2,4,6-Trinitrotoluene (ACGIHaOSHA); a-Trinitrotoluol; 
sp-Trinitrotol\lol; 2,4,6-Trinitrotoluol (Gerau.); Tritol; 
Triton; Trojnitrotoluen (Polish); Trotyl; Trotyl oil; 
ON0209 (DOT); UN1356 (DOT) 

MF MOLECULAR FORMULl 1 C7-H5-N3-o6 
MW MOLECULAR. WEIGH!' 1 227.15 
GRC GROUP OF COMPOUND a Agricultural Chemical; Twllorigen; 

Mutagen; Reproductive Effector; Priltary Irritant 
++TOXR TOXICOLOGY AND CARCINOGENICITY REVIEW 

+TR.EV TOXICOLOGY REVIEW 
** TOXICOLOGY REVIEW; NTIS** AD778-725; National Technical Information 

Service. (Springfield, VA 22161} Formerly u.s. Clearinghouse for 
Scientific & Technical Information. 

** TOXICOLOGY REVIEW; CltTXB2 1(1) ,93, 71; CRC Critical Reviews in 
Toxicology. (CRC Press, Inc., 2000 Corporate Blvd., NW, Boca 
Raton, FL 33431) V,l- 1971-

** TOXICOLOGY REVIEW; PAREAQ 4,1,52; Pharmacological Reviews. (Williams 
& Wilkins, 428 E. Preston st., Baltimore, I!D 21202) V.1- 1949-

+CREV CANCER REVIEW 
** IARC Cancer Review; Animal Inadequate Evidencet IMEMDT 65,449,96; 

IARC Monoqraphs on the Evaluation of Carcinogenic Risk of 
Chemicals to Man. (WHO Publications Centre USA, 49 SheridAn 
Ave., Albany, NY 12210) V.l- 1972-

** IARC Cancer Review; Human Inadequate Evidence; IHEMDT 65,449,96; 
IARC Monographs on the Evaluation of Carcinogenic Risk of 
Chemicals to Man. (WHO Publications Centre USA, 49 Sheridan 
Ave,, Albany, NY 12210} V.l- 1972-

** IARC Cancer Review; Group 3; IMEMDT 65,449,96: IARC Monographs on 
the Evaluation of Carcinogenic Risk of Chemicals to Man. (WHO 
Publications Centre USA, 49 Sheridan Ave., Albany, NY 12210) 
V.1- 1972-

+TLV 'l'HRESHOLD LIMIT VALUE 
** ACGIH TLV; TWA 0.5 WJ/ra3 (skin); 85INA8 6,1652,91; 11Documentation of 

the Threshold Limit Values and Biological Exposure Indices, 11 5th 
ed., Cincinnati, OH, American Conference of Governmental 
Industrial Hyqienists, Inc., 1986 

+NR!C NIOSH RECOMMENDATIONS 
** NIOSH REL TO 2,4, 6-TRINITRO'l'OLUENE-air a10H 'IWA 0. 5 111J/ra3 ( Sk) ; 

NIOSH* DHHS 192-100,92; National Institute for Occupational 
Safety and Health, u.s. Dept. of Health, Education, and Welfare, 
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FIGURE 7. TRT IN DIMDI (continued) 

Reports and Memoranda. 
+NEXP NIOSH EXPOSURE SURVEYS 

** NATIONAL OCCUPATIONAL EXPOSURE SURVEY 1983a Hazard#a 74550; number 
of industriesa 2; total number of facilitiesa 10; number of 
occupationsa 1; total number of employeesa 31 

++EXSR EXPOSURE STANDARDS AND REGULATIONS 
+SR STANDARDS AND REGULATIONS 

** DOT-HAZARDaEXPLOSIVE 1.1D; LABELa!XPLOSIVE l.lD (UN0209); CFRGBR 
49,172.101,92; Code of Federal Regulations. (U.s. Government 
Printing Office, Supt. of Documents, Washington, DC 20402) 

** DOT-HAZARih4.1; LABELaFLAMMA!LE SOLID (UN1356): CFRGBR 
49,172.101,92: Code of Federal Regulations. (U.S. Government 
Printing Office, Supt. of Documents, Washington, DC 20402) 

** MSHA STANDARD-air•TWA 0.2 ppm (0.5 ~/m3) (skin); DTLVS* 31270171; 
"Documentation of Threshold Limit Values for Substances in 
Workroom Air." For publisher information, aee BSINAB. 

** OSHA PEL (Gen lndu) aSH l'WA 1.50 -.g/a3 (skin); CFRGBR 
29 11910.1000,94; Code of Federal Regulations. (U.s. Government 
Printing Office, Supt. of DoCUJ!lents, Washinqton, DC 20402) 

** OSHA PEL (Construc)aBH TWA 1.50 mq/m3 (skin); CFRGBR 29,1926.55,94; 
Code of Federal Regulations. {U.S. Government Printing Office, 
Supt. of Documents, Washington, DC 20402) 

** OSHA PEL (Shipyard) aBH TWA 1.50 rrq/m3 (skin) 1 CFRGBtl 
29 11915.1000,93; Code of Federal Regulations. (U.s. Government 
Printing Office, Supt. of Documents, Washington, DC 20402) 

** OSHA PEL (Fed Cont) :8H TWA 1.50 mg/m3 (skin); CFRGBR 
41,50-204.50,94; Code of Federal Regulations. (U.S. Government 
Printing Office, Supt. of Documents, Washington, DC 20402) 

** OEL-ARAB Republic of Egypt:TWA 0.5 mq/m3 JAN93 
** OEL-lUSTRALilaTWA 0.5 mg/m3;Skin JAN93 
** OEL-BELGIUMITWA 0.5 mg/m3;Skin JAN93 
** OEL-DENKAJU(aSTEL O. S mg/m3;Skin JAN93 
** OEL-FINLANDaTWA O.S mq/m3;STEL 3 mg/m3;Skin JAN93 
** OEL-FRANCEaTWA 0.5 mg/m3;Skin JAN93 
** OEL-GERMANY: TWA 0. 01 ppm ( 0.1 mq/m3) ; Sldn; Carcinogen JAN93 
** OEL-HUNGARYaTWA 0.3 mg/m3;STEL 0.5 ~/m3;Skin JAH93 
** OEL-THE NETHERLANDStTWA 0.5 mg/a3;Skin JAN93 
** OEL-THE PHILIPPINES a 'IWA 1. 5 JR9/m3; Skin JAN93 
** OEL-RUSSIAaTWA 0.1 mg/m3;STEL O.S mg/m3;Skin JAN93 
** OEL-SWITZERLAlmsTWA 0.01 ppm (0.1 mg/m3) ;STEL 0.02 ppm;Skin JAN93 
** OEL-TURKEYaTWA 1.5 mg/m3;Skin JAN93 
** DEL-UNITED lUNGDOH•TWA 0.5 IDC)/m3;STEL 0.5 rt11J/aa3 JAN93 
** OEL IN BULGARIA I COLOMBIA, JORDAN, KOREA check ACGIH TLV 
** OEL IN NEW ZEALAND, SINGAPORE 1 VIETNAM check ACGIH TLV 

+TSTA STATUS OF TESTS 
** EPA GENETOX PROGRAM 1988, Positive. Histidine reversion-Ames test 
** EPA TSCA Section B(b) CHEMICAL INVENTORY 
** EPA TSCA Section B(d) unpublished health/safety studies 
** On EPA IRIS database 
** EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, OCTOBER 1996 
** OSHA ANALYTICAL METHOD 144 
++TOXI TOXICITY DATA 

+GSTU GENERAL TOXICITY STUDIES 
+MDSTU MULTIPLE DOSE STUDIES 
+MSTU MUTAGENICITY STUDIES 
+RSTU REPRODUCTIVE STUDIES 
+SSTU SKIN AND EYE IRRITATION STUDIES 

**DT!P DATA TYPE I GSTU 
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FIGURE 7. TNT IN DDIDI (continued) 

ROU ROUTE 1 oral 
SPE SPECIES 1 human 
STU STUDY I LDLo 
DOS DOSE I 28 gm/kg 
EFF .EFFECT BEHAVIORAL (Hallucinations, distorted perceptions); 

LUNGS, THORAX, OR RESPIRATION (Cyanosis) ; GASTROINTESTINAL (Other 
changes) 

RF REFERENCE a ••Toxicology of Drugs and Chemicals, 11 Deichmann, 
W.B., New York, Academic Press, Inc., 1969, vol -, pg 610, 69 

**DTYP DATA TYPE 1 GSTU 
ROU ROUTE 1 oral 
SPE SPECIES a rat 
STU STUDY I LD50 
DOS DOSE I 795 mg/kg 
EFF EFFECT • BEHAVIORAL (Somnolence; Tremor; Convulsions or 

effect on seizure threshold) 
RF REFERENCE • Journal of Toxicology and Environmental Health. 

(Hemisphere Pub., 1025 Venaont Ave., NW, Washington, DC 20005) 
V.1- 1975/76-, vol 9, pg 565, 82 

**DTfP DATA TYPE GSTU 
ROU ROUTE 1 oral 
SPE SPECIES 1 mouse 
STt1 STUDY LDSO 
DOS DOSE I 660 DIJ/kg 
EFF EFFECT a BEHAVIORAL (Somnolence; Tremor; Convulsions or 

effect on seizure threshold) 
RF REFERENCE : Journal of Toxicology and Environmental Health. 

(Hemisphere Pub., 1025 Vermont Ave., NW, Washington, DC 20005) 
V.1- 1975/76-, vol 9, pg 565, 82 

**DTfP DATA TYPE a GSTU 
ROU ROUTE 1 oral 
SPE SPECIES 1 cat 
STU STUDY I LDto 
DOS DOSE I 1850 mg/kg 
EFF EFFECT 1 LUNGS/l'HORAX, OR RESPIRATION (Dyspnea; Cyanosis); 

SKIN AND APPENDAGES (Dermatitis, allergic) 
RF REFERENCE a Special Report Series--Medical Research Council 

(United Kingdom). (Her Majesty's Stationery Office, P.O. Box 
569, London SE1 9NH, UK) No.1- 1915-, vol 58, pq 32, 21 

**M"YP DATA TYPE r GSTU 
ROU ROUTE • subcutaneous 
SPE SPECIES : cat 
S1'U STUDY I LDLo 
DOS DOSE I 200 mg/kg 
EFF EFFECT • LUNGS,THORAX, OR RESPIRATION (Dyspnea; Cyanosis); 

SKIN AND APPENDAGES (Dermatitis, allergic) 
RF REFERENCE : Special Report Series-Medical Research Council 

(United kingdom). (Her Majesty's Stationery Office, P.O. Box 
569, London SEl 9NH, UK) No.1- 1915-, vol 58, pg 32, 21 

**DT!P DATA TYPE t GSTU 
ROU ROUTE a oral 
SPE SPECIES 1 rabbit 
STU STUDY t LDLo 
DOS DOSE I 500 rrg/kg 
EFF EFFECT 1 BEHAVIORAL (Convulsions or effect on seizure 

threshold); GASTROINTESTINAL (Hypermotility, diarrhea); LUNGS, 
THORAX, OR RESPIRATION (Cyanosis) 

RF REFERENCE • Special Report Series-Medical Research council 
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(United Kingdom). (Her Majesty's Stationery Office, P.o. Box 
569, London SEl 9NH, UK) No.1- 1915-, vol 58, pq 32, 21 

**DTYP DATA TYPE 1 GSTU 
ROU ROUTE 1 subcutaneous 
SPE SPECIES a rabbit 
STU STUDY : LDLo 
DOS DOSE I 500 mg/kg 
EFF EFFECT a BEHAVIORAL (Conwlsions or effect on seizure 

threshold); GASTROINTESTINAL (Hypermotility, diarrhea); LUNGS, 
THORAX, OR RESPIRATION (Cyanosis) 

RF REFERENCE a Special Report Series-Medical Research Council 
(United Kingdom). (Her Majesty's Stationery Office, P.O. Box 
569, London S!l 9NH, UK) No.1- 1915-, vol 58, pg 32, 21 

**DTYP DATA TYPE 1 MDSTU 
ROU ROUTE 1 oral 
SPE SPECIES 1 rat 
STU STUDY I TDLo 
DOS DOSE I 7200 ~/kg/6W-I 
EFF EFFECT s LIVER (Other changes); BLOOD (Chanqes in serum 

composition);_ RELATED TO CHRONIC DATA (Changes in testicular 
weight) 

RF REFERENCE a Toxicology Letters. (Elsevier Science Pub. B.V., 
POB 211, 1000 AE Amsterdam, Netherlands) V.l- 1977-, vol 55, 
pg 343, 91 

AADTYP DATA TYPE 1 MDSTU 
ROU ROUTE • oral 
SPE SPECIES 1 rat 
STU STUDY I TDLo 
DOS DOSE 1 11375 mg/kg/13W-c 
UF EFFECT 1 BEHAVIORAL (Food intake); BLOOD (Normocytic 

anemia); NUTRITIONAL AND GROSS METABOLIC (Weight loss or 
decreased weight gain} 

RF REFERENCE • Toxicology. (Elsevier Scientific Pub. Ireland, 
Ltd., POB 85, Limerick, Ireland) V.1- 1973-, vol 32, pg 253, 84 

**DT!l' DATA TYfE 1 MDSTU 
ROU ROUTE • oral 
SPE SPECIES a rat 
STU STUDY a TDLo 
DOS DOSE a 3 gm/kg/30D-I 
EFF EFFECT a LIVER (Other changes); BIOCHEMICAL (Monoamine 

oxidase J Lipids including transport) 
RF REFERENCE a Gigiena TrUda i Professional•nye Zabolevaniya. 

Labor Hygiene and Occupational Diseases. (V/0 Mezhdunarodnaya 
Xniga, 113095 Moscow, USSR) V.l- 1957-, vol 18(10), pg 57, 74 

**DT!P DATA TYPE I MDSTU 
ROU ROUTE • oral 
SPE SPECIES a ~e 
STU STUDY I TDLo 
DOS DOSE I 11 rrg/kg/13W-c 
EFF EFFECT 1 LIVER (Changes in liver weight); ENDOCRINE (Changes 

in spleen weight); BLOOD (Changes in spleen) 
RF REFERENCE a Journal of Toxicology and Environmental Health. 

(Hemisphere Pub., 1025 Vermont Ave., NW, Washington, DC 20005) 
V.l- 1975/76-, vol 9, pg 565. 82 

**DTYP DATA TYPE a MDSTU 
ROU ROtrl'E 1 oral 
SPE SPECIES 1 dog 
STU STUDY I TDLo 
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FIGURE 7. 'Dfl' IR DIMDI (continued) 

DOS DOSS I 182 mg/kg/13W-c 
EFF EFFECT r LIVER (Changes in liver weight): BLOOD (Normocytic 

eeJilia); NUTRITIONAL AND GROSS METABOLIC (Weight loss or 
decreased •eight gain) 

RF REFERENCE r Journal of Toxicology anct Env:ir<m~~~ental Health. 
(Hemisphere Pub., 1025 Vermont Ave. 1 :NW 1 Washington, DC 20005) 
V.l- 1975/76-, vol 9, pg 565, 82 

**D'I'YP DATA T!P:E r KDSTU 
ROU ROUTE c oral 
SPE SPECIES I dog 
STU STUDY I TDLo 
DOS DOSE a 1456 WJ/kq/26W-I 
IFF EFFEct a LIVER {Chanqes in liver weight); BLOOD {Normocytic 

anemia; Changes in spleen) 
JUI' REFERENCE 1 Toxicology. (Elsevier Scientific Pub. Ireland, 

Ltd., POB 85, Limerick, Ireland) V.1- 1973-, vol 63, pg 233, 90 
**DTYP DATA r!PE I MSTU 

TSY TEST SYSTEM a Mutation in Microorganisms 
Sat SPECIES/CELL TYPE/ROUTE r Salmonella typhilluriwn 
DOS DOSE a 10 ug/plate {+/-59) 
RF REFERENCE s National Techhical Information Service. 

(Springfield, VA 22161) Formerly u.s. Clearinghouse for 
Scientific & Technical Information., AD-AOSD-146 

**DT!P DATA T!PE I KSTU 
TSY TEST SYST!K a Body Fluid Assay 
SCR SPECIES/CELL TYPE/ROUTE • rat/ Salmonella typhimurium- Salmonella 

typhimuriUJil 
DOS DOSE I so Wj/kg 
RF REFERENCE 1 Mutation Research. (Elsevier Science Pub. s.v., POB 

211, 1000 I.E Amsterdam, Netherlands) V.l- 1964-, ~ol 262, pg 
167, 91 

**DTY'P DATA T!PE I MSTU 
TSY TEST SYSTEM • Mutation in Mammalian Somatic Cells 
SCR SPECIES/CELL TYPE/ROUTE t mouse- Lymphocyte 
DOS DOSE z 40 Jlt9/L 
RF REFERENCE a Cancer Letters (Shannon, Ireland). (Elsevier 

Scientific Pub. Ireland Ltd., POB 85, Limerick, Ireland) V.l-
1975-, vol 20, pg 103, 83 

**Dn'P DATA TYPE I RSTU 
ROU ROUTE 1 oral 
SPE SPECIES a rat 
STU STUDY I TDLo 
DOS DOSE t 5376 mg/kq {28D 11ale) 
EFF EFFECT a Paternal Effects (Testes, epididylllis, sperm duct:) 
RF REFERENCE 1 Journal of Toxicology and Enviro1'1lltental Health. 

(Hemisphere Pub. I 1025 Vemont Ave., NW, washington, DC 20005) 
V.l- 1975/76-, vol 9, pg 565, 82 

**DTYP DATA TYPE I SSTU 
ROU ROU'l'! • skin 
SPE SPECIES 1 rabbit 
DOS DOS! I 500 -:r/24H MLD 
RF REFERENCE a National Technical Information Service. 

(Springfield, VA 22161) Formerly u.s. Clearinghouse for 
Scientific & Technical Information., AD-B011-150 
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FIGURE 8. 2 .4-D IR DIHDI 

1.00/000002 DIKDir -RTECS /COPYRIGHT NIOSH 
++DAT DATAMAINTENANC! 

ND: AI5240000 BASEr RTOO 
MDI 961106 LR • 9610 RLI 26557 

++ID!N IDENTIFICATION 
NAME NAME • Acetic acid, (2,4-dicblorophenoxy)-
CR CAS REGISTRY HTJMBER : 94-75-7 
RTEC RTECS ACCESSION NO ' AG6825000 
KL WISWESSER LINE NOTATION: QVl.OR BG 00 
SY SYNONYMS a Acide 2,4-dichloro phenoxyacetique 

(French); Acido(2,4-dicloro-fenosai)-acetico (Italian); 
Acme amine 4: ACID.e butyl ester 4; Acme LV 4; J.grotect; Amidox; 
.lmoxone; .Aqua-lUeen; Barrage; BH 2,4-D; Brush-rhap; 
B-Selektonon; Chipco turf herbicide ••on; Chloroxone; 
Citrus fix; Crop rider; 2,4-D (ACGIH&OSHA); 2,4-D acid; 
Debroussaillant 600; Decamine; Deherban; 
(2,4-Dichloor-fenoxy)-azijnzuur (Dutch); 
Dichlorophenoxyacetic acid; 2,4-Dicblorophenoxyacetic acid; 
Dichlorophenoxyacetic acid (OSHA); 
2,4-Dichlorphenoxyacetic acid; 
(2,4-Dichlor-phenoxy)-easigsaeure (German); Dicopur; DMA-4; 
Dormone; 2,4-Dwuchlorofenoksyoctowy kwas (Polish); 
Emulsamine BK; bulsamine E-3; EHT 8, 538; Invert 171 ; 
Invert DT; Estone; Fannco; Fernimine; Fernoxone; Fersone; 
Foredex 75; Hedonal; Hedonal {the herbicide); Herbidal; 
Hivol-44; Ipaner; Kwasu 2,4-dwuchlorofenoksyoctowego (Polish); 
Kwas 2,4-dwuchlorofenoksyoctowy (Polish); 
Kyselina 2,4-dichlorfenoxyoctova (Czech); Lawn-keep; 
Macrondray; Miracle; Monosan; Moxone; Netagrone; Netagrone 600; 
NSC 423; Pennamine; Pennamihe D; Phenox; Pielik; Plantgard; 
RCRA waste number U240; Rhodia; Spritz-ho~in/2,4-D; 
Spritz-hormit/2,4-D; Superormone concentre; U-5043; U 46DP; 
Vergemaster; Verton; Verton D; Verton ZO; Vidon 638; 
Weed-.lq-Bar; Weedar-64; Weedatul; Weedez: Wonder BAR; 
Weedone LV4; Weed-rhap 1 Weed TOX; Weedtrol 

MF MOLECULAR FORMULA a C8-H6-cl2-o3 
MW MOLECULAR WEIGHT 1 221. 04 
GRC GROUP OF COMPOUND a Agricultural Chemic:al; Tumorigen; 

Mutagen; Reproductive Effector; Primary Irritant 
++TOXR TOXICOLOGY AND CARCINOGENICITY REVIEW 

+TREY TOXICOLOGY REVIEW 
** TOXICOLOGY REVIEW; RP.EVAH 59,1, 75; Residue Reviews. (Springer-Verlag 

New York, Inc. , Service Center, 44 Hartz Way, Secaucus, NJ 
07094) V.l- 1962-

*'lc TOXICOLOGY REVIEW; D'l'TIAF 80 ,485, 73; Deutsche TieraerzUiche 
Wochenschrift. (Hanover, Fed. Rep. Ger.) V.l-77, 1893-1970. 

*ic TOXICOLOGY REVIEW; RREVAH 56, 107, 75; Residue Reviews. 
(Springer-Verlag New York, Inc., Service Center, 44 Hartz Way, 
Secaucus, NJ 07094) V.l- 1962-

~c~c TOXICOLOGY REVIEW; ECMAAI 14 ,141, 73; Economie et Jledecine .&nimalel. 
(Paris, France) V.1-17, 1960-76. Discontinued. 

** TOXICOLOGY REVIEW; BIOGAL 40(2) ,44, 74; Biologico. (Institute 
Biologica 1 Av. Cons. Rodriques Alves, 1252 I CEP 04014, Sao 
Paulo, Brazil) V.l- 1935-

*'lc TOXICOLOGY REVIEW; HYSAA.V 31(7-9) ,383166; Hygiene and Sanitation 
(USSR). English translation of GISAAA. (Sprin9field, VA) 
1964-71. Discontinued. 

+CR!V CANCER REVIEW 
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fiGURE 8. 2.4-D IR DDmi (continued) 

** IARC Cancer Review; Human Limited Evidence: IMEMDT 41,357 ,86; IARC 
Monographs on the Evaluation of Carcinogenic Risk of Chemicals 
to Han. ('HHO Publications Centre tJSA, 49 Sheridan Ave., Albany, 
NY 12210) V.1- 1972-

** IARC Cancer Review: Animal Inadequate Evidence; IMEMDT 15, 111 , 77; 
IARC Monographs on the Evaluation of carcinogenic Risk of 
Chemicals to Man. (WHO Publications Centre USA, 49 Sheridan 
Ave., Albany, NY 12210) V.1- 1972-

+TLV THRESHOLD LIKIT VALUE 
** lCGIH TLV; TWA 10 rNJ/ra3; 85INA8 6,375,91; •Documentation of the 

Threshold Limit Values and Biological Exposure Indices,•• 5th 
ed., Cincinnati, OH, American Conference of Governmental 
Industrial Hygienists, Inc., 1986 

+NR!C NIOSH RECOMMENDATIONS 
** NIOSH REL TO 2,4-D-airalOH TWA 10 JIJ9/m3; NIOSH* DHHS :192-100,92; 

National Institute for Occupational Safety and Health, u.s. 
Dept. of Health, Education, and Welfare, Reports and Memoranda. 

+NEXP NIOSH EXPOSURE SURVEYS 
** NATIONAL OCCUPATIONAL HAZARD SURVEY 1974 1 Hazard# a 24270; number of 

industriess 6; total number of facilities. 1132; number of 
occupations a 8; total nwnber of employees a 6266 

** NATIONAL OCCUPATIONAL EXPOSURE SURVEY 1983a Hazard# 1 24270; number 
of industries. 1; total number of facilitiess 94; number of 
occupations, 1; total number of e~ployeesa 471 

++EXSR EXPOSURE STANDARDS AND REGULATIONS 
+SR STANDARDS AND REGULATIONS 

** EPA FIFRA 1988 PESTICIDE SUBJECT TO REGISTRATION OR RE-REGISTRATION; 
FEREAC 54,7740,89; Federal Register. (U.S. Government Printing 
Office, Supt. of Documents, Washington, DC 20402) V.1- 1936-

** MSHA STANDARD-air 1'l'WA 10 rttg/m3; DTLVS* 3,67, 71; ••Documentation of 
Threshold Limit Values for Substances in Workroom Air. 11 For 
publisher information, see 85INA8. 

** OSHA PEL (Gen Indu) aSH TWA 10 WJ/'Il3; CFRGBR 29,1910.1000,94; Code of 
Federal Regulations. (U.S. Government Printing Office, Supt. of 
Doc:wnen ts , Washington, DC 20402) 

** OSHA PEL (Construe) aSH TWA 10 F19/m3; CFRGBR 29,1926.55,94; Code of 
Federal Regulations. (U.S. Government Printing Office, Supt. of 
Documents, Washington, DC 20402) 

** OSHA PEL (Shipyard) aSH TWA 10 J19/l13; CFRGBR 29, 1915 • 1000, 93; Code of 
Federal Regulations. (U.S. Government Printing Office, Supt. of 
Documents, Washington, DC 20402) 

** OSHA PEL (Fed Cont)rSH TWA 10 ag/m3; CFRGBR 41,50-204.50,94; Code of 
Federal Regulations. (U.S. Government Printing Office, Supt. of 
Documents, Washington, DC 20402) 

** OEL-AUSTRALIAaTWA 10 rrq/J43 JAN93 
** OEL-AUSTRIAa'lWA 10 aq/m3 JAN93 
** OEL-BELGIUMrTWA 10 rNJ/m3 JAN93 
** OEL-DENMA!UtaTWA 5 mg/113 JAN93 
**- OEL-FINLANDa'l'WA 10 aq/m3;STEL 20 mg/lll;SkiD JAN93 
** OEL-FRANCEa'l"WA 10 WJ/'Il3 JAN93 
** AOEL-GERKANY•TWA 10 rrq/m3 JAN93 
** OEL-HUNGARYaTWA 1 Dg/a3;STEL 2 mg/m3;Skin JAN93 
** OEL-'l'HE Nm!ERLANDS rTWA 10 rJ19/rA3 JAN93 
** OEL-THE PHILIPPINESaTWA 10 J19/m3 JIN93 
** OEL-POLANihTWA 7 .q/m3 JAN93 
** OEL-SWlTZERLANihTWA 10 IDCJ/m3;STEL 50 mg/'ll3 JAN93 
** OEL-THAILANDrTWA 10 mg/m3 JAN93 
** OEL-TURKEY a'l'WA 10 wg/m3 JAN93 
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FIGURE 8. 2,4-D IN DIMDI (continued) 

** OEL-UNITED KINGDOM&'l'WA 10 ~ng/m3;5TEL 20 mg/m3 JAN93 
** OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV 
** OEL IH NEW ZEALAND, SINGAPORE, VIETNAM check ACGIH TLV 

+TSTA STATUS OF TESTS 
** EPA GENETOX PROGRAM 1988, Positives In vivo cytogenetics-nonhuman 

bone marrow 
** EPA GENETOX PROGRAM 1988, Positives In vitro cytogenetics-human 

lymphocyte 
** EPA GENETOX PROGRAM 1988, Positivee B subtilis rec assay; E coli 

pol.l without 59 
** EPA GENETOX PROGRAM 1988, 
** EPA GENETOX PROGRAM 1988, 
** EPA GENETOX PROGRAM 1988, 

loss 
** EPA GENETOX PROGRAM 1988, 
** EPA GENETOX PROGRAM 1988, 
** EPA GENETOX PROGRAM 1988, 

lethal 

Positive: V79 cell culture-gene IIUtation 
Positivez S eerevisiae gene conversion 
Neqative. D melanoqaster-whole sex chrom. 

Neqative: D melanoqaster-nondisjunction 
Negatives Histidine reversion-Ames test 
Neqative 1 D melanoqaster Sex-linked 

** EPA GENETOX PROGRAM 1988, Negatives In vitro UDS-human fibroblast; 
TRP reversion 

** EPA GENETOX PROGRAM 1988, Neqative 1 s cerevisiae-homozygosis 
** EPA GENETOX PROGRAM 1988, Inconclusive: Carcinogenicity-mouse/rat; 

Mammalian micronucleus 
** EPA TSCA Section 8(b) CHEMICAL INVENTORY 
** EPA TSCA Section 8(d) unpublished health/safety studies 
** On EPA IRIS database 
** EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, OCTOBER 1996 
** NIOSH Analytical Method, 1994t 2,4-D, 5001 
** NTP Carcinogenesis studies; on test (prechronic studies), Kay 1996 
++TOXI TOXICITY DATA 

+GSTU GENERAL TOXICITY STUDIES 
+KDSTU MULTIPLE DOSE STUDIES 
+HSTU MUTAGENICITY STUDIES 
+RSTU REPRODUCTIVE STUDIES 
+SSTU SKIN AND EYE IRRITATION STUDIES 

:lrltDTYP DATA TYPE r GSTU 
ROU ROUTE 1 oral 
SPE SPECIES 1 man 
STU STUDY I TDLo 
DOS DOSE I 2 qm/kq 

TOTAL NUMBER: 19 
TOTAL HUMBER s 6 
TOTAL NUMBER I 27 
TOTAL NUMBERs 10 
TOTAL NUMBER I 2 

EFF EFFECT 1 BEHAVIORAL (Coma); LUNGS, THORAX, OR RESPIRATION 
(Respiratory depression) 

RF REFERENCE 1 Archives of Toxicology. (Springer-Verlag, 
Heidelberger Pl. 3, D-1000 Berlin 33, Fed. Rep. Ger.) V.32-
1974-, vol 66, pg 518, 92 

**DTYP DATA TYPE 1 GSTU 
ROU ROUTE 1 oral 
SP! SPECIES 1 man 
STU STUDY I TDLo 
DOS DOSE 1 5714 mq/kg 
IFF EFFECT 1 BEHAVIORAL (Coma); CARDIAC (Change in rate); LUNGS, 

THORAX, OR RESPIRATION (Respiratory depression) 
RF REFERENCE 1 Archives of Toxicology. (Springer-Verlag, 

Heidelberger Pl. 3, D-1000 Berlin 33, Fed. Rep. Ger.) V.32-
1974-, vol 66, pq 518, 92 

**OTYP DATA TYPE 1 GSTU 
ROU ROUTE 1 oral 
SPB SPECIES 1 human 
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FIGURE 8. 2.,4-D IR DIMDI (continued) 

STU STUDY I LDLo 
DOS DOSE t 80 Kg/kg 
EFF EFFECT 1 GASTROINTESTINAL (Nausea or vomiting); BEHAVIORAL 

(Coma; Somnolence) 
RF REFERENCE 1 Archives of Pathology. (Chicago, IL) V.5(3)-50(3), 

1928-50; V.70-99, 196D-75. For publisher information, see 
APLMAS. , vol 94, P1 270, 72 

**DTYP DATA TYPE I GSTU 
ROU ROUTE • oral 
SPE SPECIES 1 •an 
STU STUDY I LDLo 
DOS DOSE I 93 Kg/kg 
EFF EFFECT • BEHAVIORAL (Convulsions or effect on seizure 

threshold) 
RF REFERENCE t Pharmacological Reviews. (Williams & Wilkins, 428 

E. Preston St., Baltimore, MD 21202) V.1- 1949-, vol 14, pg 225, 
62 

**DTYP DATA 'l'!PE t GSTU 
ROU ROUTE 1 oral 
SPE SPECIES 1 rat 
STU STUDY I LD50 
DOS DOSE 1 375 Kg/kg 
1tF REFERENCE • Farm Chemicals Handbook. (Meister Pub., 37841 

Euclid Ave., Willoughy, OH 44094L vol -, pq C174, 91 
**DTYP DATA TYPE 1 GSTU 

ROU ROUTE a skin 
SPE SPECIES • rat 
STU STUDY I LDSO 
DOS DOSE I 1500 Kg/kq 
RF REFERENCE • World Review of Pest Control. (London, UK) V.l-10, 

1962-71. Discontinued., vol 9, pg 119, 70 
**DTYP DATA TYPE 1 GSTU 

ROU ROUTE 1 intraperitoneal 
SPE SPECIES 1 rat 
STU STUDY I LDSO 
DOS DOSE I 666 Kg/kg 
EFF EFFECT 1 PERIPHERAL NERVE AND SENSATION (Spastic paralysis 

with or without sensory change); BEHAVIORAL (Muscle weakness; 
Coma) 

RF REFERENCE 1 Journal of Industrial Hygiene and Toxicology. 
(cambridge, MA) V .18-31, 1936-49. For publisher information, see 
AEHLAU .. , vol 29, pg as, 47 

**DTYP DATA TYPE I GSTU 
ltOU ROUTE 1 oral 
SPE SPECIES a .ouse 
STU STUDY I LDSO 
DOS DOSE I 347 WJ/ktJ 
RF REFERENCE 1 ltoczniki Panstwowego Zakladu Higieny. (.lrs Polona, 

POB 1001, 00-068 Warsaw 1, Poland) V.l- 195o-, vol 31, pg 373, 
80 

**DTYP DATA T!PE I GSTU 
ROU ROUTE 1 intraperitoneal 
SPB SPECIES 1 .ouse 
STU STUDY I LDLo 
DOS DOSE 1 125 rt~q/kq 
RF REFERENCE 1 Toxicology and Applied Pharmacology. (Academic 

Press, Inc., 1 E. First st., Duluth, MN 55802) V.l- 1959-, vol 
23, pg Z88, 7Z 

120 



fiGURE 8. 2,4-D IH DDmi (continued) 

**DTYP DATA TYPE I GSTU 
ROU ROUTE a oral 
SPE SPECIES : dog 
STU STUDY a LDSO 
DOS DOSE I 100 lag/kg 
EFF EFFECT BEHAVIORAL (Stiffness~ Coma) 
RP' REFERENCE a Archives of EnviroiUDental Health. (Heldref Pub., 

4000 Albemarle St., HW, Washington, DC 20016) V.1- 196D-, vol 7, 
pg 202, 63 

**DTYP pATA TYPE I GSTU 
ROU ROUTE a oral 
SP! SPECIES 1 rabbit 
STU STUDY I LDLa 
DOS DOSE I 800 -.g/kg 
RF REFERENCE 1 Archives des Maladies Professionnelles de Medecine 

du Travail et de Securite Sociale. (SPPIF, B.P.22, F-41353 
Viheuil, France) V.7- 1946-, vol 12, pg 26, 51 

**DTYP DATA TYPE 1 GSTU 
ROU ROUTE 1 skin 
SPE SPECIES 1 rabbit 
STU STUDY I LDSO 
DOS DOSE 1 1400 wq/kg 
EFF EFFECT 1 BEHAVIORAL (Atuia); SKIN AND APPENDAGES (Primary 

irritation) 
RF REFERENCE a Quarterly Bulletin-Association of Food and Drug 

Officials of the United States. (Denver, CO) V.3-3S, 1939-74., 
VOl 16, pg 3, 52 

**DTYP DATA TYPE 1 GSTU 
ROU ROUTE : intraperitoneal 
SPE SPECIES 1 rabbit 
STU STUDY I LDSO 
DOS DOS! 1 400 mg/kg' 
EFF EFFECT a PERIPHERAL HERVE AND SENSATION (Spastic paralysis 

with or without sensory change); BEHAVIORAL (Muscle weakness; 
Coma) 

RF REFERENCE 1 Journal of Industrial Hygiene and Toxicol09Y. 
(Cambridge, KA) V.18-31, 1936-49. For publisher information, see 
AEHLAU., vol 29,. pg 85, 47 

**DTYP DATA TYPE a GSTU 
ROU ROUTE 1 intravenous 
SPE SPECIES e rabbit 
STU STUDY I LDSO 
DOS DOSE 1 400 1119/kq 
IFF UFECT 1 PERIPHERAL NERVE MD SENSATION (Spastic paralysis 

with or without sensory change); BEHAVIORAL (Muscle weakness; 
Coma) 

RF REFERENCE a Journal of Industrial Hygiene and Toxicology. 
(Cambridge, KA) V.lB-31, 1936-49, For publisher information, see 
AEHLAU. , vol 29, pg 85 , 4 7 

**t>TYP DATA TYPE I GSTtJ 
ROO ROUTE a oral 
SPE SPECIES 1 guinea pig 
STU STUDY 1 LDSO 
DOS DOSE I 469 IDg/kg 
RF REFERENCE a American Journal of Veterinary Research. (American 

Veterinary Medical Assoc., 930 N. Meacham Rd., Schaumburq, IL 
60196) V.1- 194D-, vol 15, pg 622, 54 

**DTYP DATA TYPE a GSTU 
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FIGURE 8. 2.4-D IR DDIDI (continued) 

ROU ROUTE a intraperitoneal 
SPE SPECIES a guinea pig 
STU STUDY 1 LDSO 
DOS DOSE I 666 DJ/kg 
EFF EFFECT 1 PERIPHERAL NERVE .AND SENSATION (Spastic paralysis 

with or without sensory change); BEHAVIORAL (Muscle weakness; 
Coma) 

RF REFERENCE 1 Journal of Industrial Hygiene and Toxicology. 
(Cambridge, MA) V.lS-31, 1936-49. For publisher information, see 
AEHLAU. , vol 29, pg 85, 47 

**DTYP "DATA TYPE I GSTU 
ROU ROtn'E 1 oral 
SPE SPECIES 1 hamster 
STU STUDY I LDSO 
DOS DOSE a 500 r119/kg 
RF REFERENCE a Toxicology and Applied Pharmacology. (Academic 

Press, Inc., 1 !. First St., Duluth, MH 55802) V.l- 1959-, val 
48, P9 A192, 79 

**DTYP DATA TYPE a GSTU 
ROU ROUTE 1 oral 
SPE SPECIES 1 chicken 
STU STUDY I tD50 
DOS DOSE 1 541 mg/kg 
IFF EFFECT 1 GASTROINTESTINAL (Gastritis); BEHAVIORAL 

(Somnolence); LIVER (Fatty liver degeneration) 
RF REFERENCE 1 American Journal of Veterinary Research. (American 

Veterinary Medical Assoc., 930 N. Meacham Rd., Schaumburg, IL 
60196) v .1- 194Q-, vol 15 • pq 622, 54 

**DTYP DATA TYPE I GSTU 
ROU ROtJ'l'E 1 oral 
SPE SPECIES 1 mammal 
STU STUDY I LD50 
DOS DOSE I 375 .g/kg 
RF REFERENCE • Science. (American Assoc. for the Advancement of 

Science, 1333 H st., NW, Washington, DC 20005) V.l- 1895-, vol 
165, pg 465, 69 

**DT!P DATA TYPE 1 MDSTU 
ROU ROUTE 1 oral 
SPE SPECIES 1 rat 
STU STUDY I TDLo 
DOS DOSE I 13650 11i9/kg/13W-c 
EFF EFFECT 1 NUTRITIONAL AND GROSS METABOLIC (Weiqht loss or 

decreased weight gain) 
RF REFERENCE s Fundamental and Applied Toxicology. (Academic 

Press, Inc., 1 E. First St., Duluth, KN 55802) V.l- 1981-, vol 
9, pg 423, 87 

**DTYP DATA TYPE I KDSTU 
ROU ROUTE • oral 
SPE SPECIES 1 rat 
STU STUDY I TDLo 
DOS DOSE I 200 r1J9/kg/5W-I 
EFF EFFECT 1 BEHAVIORAL (K\Iscle weakness) 
RF REFERENCE r Neurobehavioral Toxicology and Teratology. 

(Fayetteville, RY) V.3-8, 1981-86. Por publisher information, 
aee NETEEC. , vol 5, pg 331, 83 

*11DT!P DATA T!PE I I!DSTU 
ROU ROUTE • oral 
SPE SPECIES 1 rat 
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FIGURE 8. 2,4-D IN DIMDI (continued) 

STU STUDY 1 TDLo 
DOS DOSE 1 54750 '1111J/kg/1Y-c 
EFF EFFECT r SENSE ORGANS AND SPECIAL SENSES (NOSE,EYE,EAR, AND 

TASTE) (Retinal changes); BEHAVIORAL {Change in motor activity) 
RF REFERENCE 1 Toxicologist. (Soc. of Toxicology, Inc., 475 Wolf 

Ledge Partway, Akron, OH 44311) v.1- 1981-, vol 15, pg 23, 95 
**DTYP DATA TYPE I MDSTU 

ROU ROUTE a oral 
SPE SPECIES 1 dog 
STU STUDY I TDLo 
DOS .DOSE I 700 mg/kg/90D-I 
EFF EFFECT • BLOOD (Changes in other cell count); NUTRITIONAL 

AND GROSS METABOLIC (Weight loss or decreased weight gain); 
RELATED TO CHRONIC DATA (Death in the 11U11 date type field) 

lU" REFERENCE 1 »fA Archives of Industrial Hygiene and Occupational 
Medicine. (Chicago, IL) V.2-10, 1950-54. For publisher 
infor~~~ation, see A.EHLAU., vol 7 1 pq 61, 53 

**DTYP DATA TYPE 1 KDSTU 
ROU ROUTE a oral 
SPE SPECIES a doq 
STU STUDY I TDLo 
DOS DOSE I 1820 Jt19/kg/52W-c 
!FF EFFECT • KIDNEY 1 URETER, BLADDER (Changes in tubules) ; LIVER 

(Other changes) ; BLOOD (Changes in serum composition) 
RF REFERENCE t Fundamental and Applied Toxicology. (Academic 

Press, Inc., 1 E. First St., Duluth, KN 55802) V.1- 1981-, vol 
29, pq 78, 96 

**DTYP DATA TYPE a KDSTU 
ROU ROUTE a intravenous 
SPE SPECIES 1 doq 
STU STUDY I TDLo 
DOS DOSE I 300 WJ/kg/6D-I 
!!"!" !FFBCT 1 KUSCOLOSKELETAL (Changes in teeth and supporting 

structures); SKIN AND APPENDAGES (Dermatitis, other); RELATED TO 
CHRONIC DATA (Death in the 11U11 date type field) 

RF REFERENCE 1 Journal of Industrial Hygiene and Toxicology. 
(Cambridqe, Ml) V.18-31, 1936-49. For publisher information, see 
AEHLAU. , vol 29, pg 85, 47 

**DTYP DATA TYPE 1 MSTU 
TSY TEST SYSTEM 1 Mutation in Microorganisms 
SCR SPECIES/CELL TYPE/ROUTE 1 Salmonella typhimurium 
DOS DOSE r 250 ug/plate (-59) 
RF REFERENCE 1 Mutation Research. (Elsevier Science Pub. B.V.I POB 

211, 1000 AE Amsterdam, Netherlands) V.1- 1964-, vol 204, pg 
615, 88 

**D'l'YP DATA TYPE I MSTU 
TSY TEST SYSTEM 1 DNA Repair 
SCR SPECIES/CELL TYPE/ROUTE 1 Escherichia coli 
DOS DOSE 1 5 mg/disc 
RF REFERENCE 1 National Technical Information Service. 

(Springfield, VA 22161) Formerly u.s. Clearinghouse for 
Scientific & Technical Information., PBS0-133226 

**DTYP DATA TYPE I KSTU 
TSY TEST SYSTEM 1 DNA Adduct 
SCR SPECIES/CELL TYPE/ROUTE 1 Escherichia coli 
DOS DOSE 1 20 wnol/L 
RF REFERENCE a Mutation Research. (Elsevier Science Pub. B.V., POB 

211, 1000 I.E Amsterdam, Netherlands) v.1- 1964-, vol 89, pq 95, 
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81 
"*DTYP DATA TYPE a MSTU 

T5Y TEST SYSTEM a DNA Repair 
SCR SPECIES/CELL TYPE/ROUTE 1 Bacillus subtilis 
DOS DOSE • 5 .g/disc 
RF REFERENCE 1 National Technical Information Service. 

(Springfield, VA 22161) Formerly u.s. Clearinghouse for 
Scientific & Technical Information." PBBD-133226 

**DT!P DATA TYPE 1 BSTU 
TSY :J'EST SYSTEM a Mutation in Microorganisms 
SCR SPECIES/CELL TYPE/ROUTE 1 other aicroorganisms 
DOS DOSE 1 1 qm/L (-59) 
RF REFERENCE 1 Kicrobios Letters. (Faculty Press, 88 Regent st., 

Cambridge, OK) V.1- 1976-, vol 5, pg 103, 77 
**DT!P DATA TYPE I .KSTU 

TSY TEST SYSTEM a Mutation in Microorganisms 
SCR SPECIES/CELL TYPE/ROUTE a other microorganisms 
oos DOSE • 1 vm/L < -s9 > 
RF REFERENCE I Microbios Letters. (Faculty Press, 88 Regent st., 

Cambridge, UK) V.1- 1976-, vol 5, pq 103, 77 
**DTYP DATA TYPE I MSTU 

TSY TEST SYSTEM a Mutation iD. Microorganisms 
SCR SPECIES/CELL TYPE/ROUTE a other aicroorganisms 
DOS DOSE 1 1 gm/L (-59) 
RF REFERENCE 1 Microbios Letters. (Faculty Press, 88 Regent st., 

Cambridge, UK) V.1- 1976-, vol 5, pg 103, 77 
tlnltDTYP DATA TYPE 1 MSTU 

TSY TEST SYSTEM 1 Mutation in Microorganisms 
SCR SPECIES/CELL TYPE/ROtrl'E • other microorqanism.s 
DOS DOSE 1 1 qm/L (-59) 
RF REFERENCE a llicrobios Letters. (Faculty Press, 88 Regent St., 

Cambridge, OK) v.1- 1976-, vol 5, pg 103, 77 
tlnltDTfP DATA TYPE 1 MSTU 

TSY TEST SYSTEM a Specific Locus Test 
SCR SPECIES/CELL TYPE/ROUTE 1 Drosophila melanoqaster 
DOS DOSE • 5 anol/L 
RF REFERENCE • Mutation Research. (Elsevier Science Pub. B.V., POB 

211, 1000 AE Amsterdam, Netherlands) V.1- 1964-, vol 319, P9 
237, 93 

tln\D'l'YP DATA T!PE I IISTU 
TSY TEST SYSTEM • Specific Locus Test 
SCR SPECIES/CELL TYPE/ROUTE t Drosophila .elanogaster 
DOS DOSE 1 10 ppb 
RF REFERENCE 1 EnviroMental and Molecular Mutagenesis. (Alan R. 

Liss, Inc., 41 E. 11th St., New York, NY 10003)'V.l0- 1987-, vol 
25, pg 148, 95 

**DTYP DATA T!PE I IISTU 
TSY TEST SYSTEM a Sex Chromosome Loss and Nondisjunction 
SCR SPECIES/CELL TYPE/ROUTE 1 Drosophila melanogaster 
DOS DOSE I 25 ppm 
RF REFERENCE a Ecological Bulletins. (Editorial Service of FRN, 

Box 6710, S-11385, Stockholm, Sweden) No.19- 1975-, vol 27, pg 
190, 78 

**DT!P DATA TYPE I I!STU 
TSY TEST SYSTEM 1 Sex Chromosome Loss and Nondisjunction 
SCR SPECIES/CELL TYPE/ROUTE 1 Drosophila •elanogaster 
DOS DOSE t 1000 ppm/lSD 
RF REFERENCE 1 Ecological Bulletins. (Bdi torial Service of FRN, 
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Box 6710, S-11385, Stockho~, Sweden) No.19- 1975-, vol 27, pg 
182, 78 

**DTYP DATA TYPE a MSTU 
TSY TEST SYSTEM a Mutation in Microor9anisms 
SCR SPECIES/CELL TYPE/ROUTE , Saccharomyces cerevisiae 
DOS DOSE 1 150 mg/L (-59) 
RF REFERENCE a Ecological Bulletins. (Editorial Service of FRN, 

Box 6710, S-11385, Stockholm, Sweden) No.19- 1975-, vol 27, pg 
193, 78 

**D'l'YP DATA TYPE 1 KSTU 
TSY iEST SYSTEM a Gene Conversion and Mitotic Recombination 
SCR SPECIES/CELL TYPE/ROUTE a Aspergillus nidulans 
DOS DOSE a 4 umol/L 
RF REFERENCE a Mutation Research. (Elsevier Science Pub. B. V., POB 

211, 1000 A! Amsterdazn, Netherlands) V.1- 1964-, vol 204, pg 
615, 88 

**DTYP DATA TYPE 1 KSTU 
TSY TEST SYSTEM a DNA Damage 
SCR SPECIES/CELL TYPE/ROUTE a Salmon- Sperm 
DOS DOSE : 1 ~~~~nol/L 
RF REFERENCE 1 Phytochemistry. An International Journal of Plant 

Biochemistry. (Pergamon Press Inc., Maxwell House, Fairview 
Park, Elmsford, NY 10523) V.l- 1961-, vol 11, pq 3135, 72 

**DTYP DATA TYPE 1 KSTU 
TSY TEST SYSTEM 1 Unscheduled DNA Synthesis 
SCR SPECIES/CELL TYPE/ROUTE 1 human- Fibrolast 
DOS DOSE 1 1 wnol/L 
RF REFERENCE a Mutation Research. (Elsevier Science Pub. B.V., POB 

211, 1000 .AE Amsterdam, Netherlands) V.l- 1964-, vol 42, pq 161, 
77 

**DTYP DATA TYPE I KSTtJ 
TSY TEST SYSTEM 1 Cytogenetic Analysis 
SCR SPECIES/CELL TYPE/ROUTE a human- Lymphocyte 
DOS DOSE I 20 ug/L 
RF REFERENCE a Cytology and Genetics (English Translation). 

Translation of TGANAR. (Allerton Press Inc., 150 Fifth Ave., New 
York, NY 10011) v.a- 1974-, vol 8(3), pg 6, 74 

**DTYP DATA TYPE I MSTt1 
TSY TEST SYSTEM 1 Sister Chromatid Exchange 
SCR SPECIES/CELL TYPE/ROUTE 1 human- Lpphacyte 
DOS DOSE I 10 "9/L 
RF REFERENCE a Journal of Heredity. {herican Genetic Assoc. I 818 

18th St. 1 NW, Washington, DC 20006) V. 5- 1914-, vol 73, pg 224, 
82 

**DTYP DATA TYPE a KSTU 
TSY TEST SYSTEM • Cytogenetic Analysis 
SCR SPECIES/CELL TYPE/ROUTE a rat 
DOS DOSE a 100 uq/kg 
RF REFERENCE I Cytologia. (Japan Pub. Trad:lnljJ eo. (USA) I 1255 

Howard St., San Francisco, CA 94103) V.1- 1929-, vol 52, pq 275, 
87 

**D'l'!P DATA TYPE a MSTU 
TSY TEST SYSTEM • DNA Inhibition 
SCR SPECIES/CELL TYPE/ROUTE • mouse 
DOS DOSE ' 200 WJ/kq 
RF REFERENCE a Mutation Research. {Elsevier Science Pub. B.V. 1 POB 

2111 1000 AI Amsterdam, Netherlands) V.l- 1964-, vol 55, pg 197, 
78 
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**DTYP DATA T!PE a MSTU 
TSY TEST SYSTEM : Cytogenetic Analysis 
SCR SPECIES/CELL TYPE/ROTJTE a aouse 
DOS DOSE I 100 llg/kg 
RF REFERENCE 1 Cytology and Genetics (English Translation). 

Translation of TGANAK. (Allerton Press Inc., 150 Fifth Ave., New 
York, NY 10011) v.a- 1974-, vol 8(3), pg 6, 74 

**DTYP DATA TYPE I J!STU 
TSY TEST SYSTEM 1 DNA Inhibition 
SCR SPECIES/CELL TYPE/ROtrl'E 1 hamster- Ovary 
DOS 'DOSE I 1 lllmOl/L 
RF REFERENCE ' Toxicology Letters. (Elsevier Science Pub. B. V., 

POB 211, 1000 AE Amsterdam, Netherlands) V .1- 1977-, vol 29, pg 
137, 85 

**DTYP DATA T!PE I MSTtJ 
TSY TEST SYSTEM 1 Cytogenetic Analysis 
SCR SPECIES/CELL TYPE/ROtrrE a hamster- Ovary 
DOS DOSE 1 2400 ttg/L 
RF REFERENCE 1 Environmental and Molecular Mutaqenesis. (Alan R. 

Liss, Inc., 41 E. 11th St., New York, NY 10003} V.lO- 1987-, vol 
lO(Suppl 10), pg 1, 87 

**DTYP DATA TYPE I MSTU 
TSY TEST SYSTEM a Sister Chromatid Exchange 
SCR SPECIES/CELL TYPE/ROUTE 1 hamster- Ovary 
DOS DOSE I 167 ~/L 
RF REFERENCE 1 Envirozunental and Molecular Mutagenesis. (Alan R. 

tiss, Inc., 41 E. 11th St., Hew York, NY 10003) V.lO- 1987-, vol 
10(Suppl 10), P9 1, 87 

**DTYP DATA TYPE I MSTU 
TSY TEST SYSTEM 1 Mutation in Mammalian Somatic Cells 
SCR SPECIES/CELL TYPE/ROUTE 1 hamster- Lung 
DOS DOSE a 10 wnol/L 
RF REFERENCE s Chemica-Biological Interactions. (Elsevier 

Scientific Pub. Ireland Ltd., POB 85, Limerick, Ireland) V.l-
1969-, vol 19, P9 369, 77 

**DTYP DATA TYPE I MSTU 
TSY TEST SYSTEM 1 Cytogenetic Analysis 
SCR SPECIES/CELL TYPE/ROUTE a cattle- Kidney 
DOS DOSE I 1 ppn 
RF REFERENCE 1 In Vitro. (Rockville, MD) V.l-20, 1965-85. For 

publisher information, •ee ICDBEO., vol 8, pg 416, 73 
**DTYP DATA TYPE • HSTU 

TSY TEST SYSTEM 1 DNA Damage 
SCR SPECIES/CELL TYPE/ROUTE 1 lftamm•l- Lymphocyte 
DOS DOSE I 1 lllftOl/L 
RF REFERENCE 1 Phytochemistry. An International Journal of Plant 

Biochemistry. (Pergamon Press Inc., Maxwell House, Fairview 
Park, Elmsford, NY 10523) V.1- 1961-, vol 11, pg 3135, 72 

**DTYP DATA TYPE 1 RSTU 
ROU ROUTE 1 oral 
SPI SPECIES 1 rat 
STU STUDY I TDto 
DOS DOSE 1 220 ug/kg (1-22D preg) 
EFF EFFECT • Specific Developmental Abnormalities (Mlood and 

lpphatic system) 
RF REFERENCE 1 Gigiena i Sanita:riya. For Inglish translation, •ee 

HYSAAV. (V /0 Mezhdunarodnaya Rniga, 113095 Moscow, USSR) V .1-
1936-, vol 50(10), pg 76, 85 
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**DT!P DATA TYPE 1 RSTU 
ROU ROUTE • oral 
SPE SPECIES 1 rat 
STU 51'UDY I TDLo 
DOS DOSE t 1 ~/kg (6-lSD preg) 
EFF EFFECT r Specific Developmental Abnormalities 

(Musculoskeletal system)1 Effects on Embryo or Fetus 
(Fetotoxicity; Fetal death) 

RF REFERENCE • Toxicology and Applied Pharmacology. (Academic 
Press, Inc., 1 !. First st., Duluth, KN 55802) V.l- 1959-, vol 
22, pg 14, 72 

**DT!P DATA TYPE I RSTU 
ROU ROUTE 1 oral 
SPE SP!CI!S 1 rat 
STU STUDY I TDLo 
DOS DOSE 1 125 mg/kg (6-lSD preq) 
EFF EFFECT 1 Specific Developmebtal Abnormalities 

(Musculoskeletal system) 
RF REFERENCE s Food and Cosmetics Toxicology. (London, UK) V .1-19, 

1963-81. For publisher information, see FCTOD7., vol 9, pg 801, 
71 

**DTYP DATA TYPE I RSTU 
ROU ROUTE r oral 
SPE SPECIES a rat 
STU STUDY I TDLo 
DOS DOSE • 500 mg/kg {6-lSD preg) 
EFF EFFECT ' Effects on Embryo or Fetus (Fetotoxicity); Specific 

D~elopmental Abnormalities {Central nervous system; Urogenital 
system; Homeostasis); Effects on Newborn (Growth statistics) 

RF REFERENCE a Food and cosmetics Toxicology. (London, UK) V.l-19, 
1963-81. For publisher information, see FCTOD7. , vol 9, pg 801, 
71 

**DTYP DATA TYPE I RSTU 
ROO' ROtrrE a oral 
SPE SPECIES a mouse 
STU STUDY I TDLo 
DOS DOSE • 707 mg/kg (ll-14D preg) 
EFF EFFECT 1 Effects on Embryo or Fetus (Fetotoxicity; Fetal 

death); Specific Developmental Abnormalities (Craniofacial) 
RF REFERENCE 1 Archives of Environmental Contamination and 

Toxicology. (Springer-Verlag New York, Inc., Service Center, 44 
Hartz Way, Secaucus, NJ 070944) V.l- 1973-, vol 6, pg 33, 77 

**DT!P DATA TYPE I RSTU 
ROU ROUTE 1 oral 
SPE SPECIES 1 mouse 
STU STUDY I TDLo 
DOS DOSE • 900 119/kg (6-14D preq) 
EFF EFFECT 1 Effects on Fertility (Litter size); Effects on 

Embryo or Fetus {Extra embryonic atructures)1 Specific 
Developmental Abno~alities (Eye, ear) 

RF REFERENCE 1 National Technical Infomation Service. 
(Springfield, Vl 22161) Formerly U.S. Clearinghouse for 
Scientific & Technical Information., PB2Z3-160 

**DTYP DATA TYPE I RSTU 
ROU ROUTE 1 oral 
SPE SPECIES • mouse 
STU STUDY I TDLo 
DOS DOSE 1 438 ~/kg (8-12D preg) 



FIGURE 8. 2,4-D IR DIHDI (continued) 

EFF EFFECT • Effects on Newborn (Growth statistics) 
RF REFERENCE a Teratogenesis, Carcinoqenesis, and Mutagenesis. 

(Alan R. Liss, Inc., 41 E. 11th St., Hew York, NY 10003) V.l-
198D-, vol 71 pg 71 87 

**DT!P DATA TYPE I RSTtJ 
ROU ROUTE 1 subcUtaneous 
SPE SPECIES 1 aouse 
STtJ STUDY I TDLo 
DOS DOSE a 882 ~~q/kg (6-14D preg) 
En' Ef7ECT 1 Effects on !lnbryo or Fetus (Fetal death); Specific 

· Developmental Abnormalities (Central nervous system); Effects on 
Embryo or Fetus (Extra embryonic structures) 

RP REFERENCE 1 National Technical Information Service. 
(Springfield, VA 22161) Formerly u.s. Clearinghouse for 
Scientific & Technical Information., PB223-160 

**DT!P DATI. TYPE I RSTU 
ROU ROUTE 1 subcutaneous 
SPE SPECIES a .ause 
STU STUDY I '1'01.0 
DOS DOSE 1 900 ~/kg (6-14D preg) 
IFF EFFECT a Effects on Embryo or Fetus (Fetotoxicity) 1 Specific 

Developnental Abnormalities (Eye, ear; Craniofacial); Effects on 
Fertility (Pre-implantation mortality; Litter size) 

RF REFERENCE • National Technical Information Service. 
(Springfield, VA 22161) Formerly o.s. Clearinghouse for 
Scientific & Technical Information., PB223-160 

**DTYP DATA TYPE 1 RSTU 
ROU ROUTE 1 oral 
SPE SPECIES 1 hamster 
STU STUDY I TDLO 
DOS DOSE r 200 rltiJ/kq (7-llD preg) 
EFF EFFECT • Effects on Fertility (Litter size) 
RF REFERENCE 1 Bulletin of EnvironJDental Contamination and 

Toxicology. (Springer-Verlag Hew York, Inc., Service Center, 44 
Haru Way, Secaucus~ NJ 07094) V .1- 1966-, vol 6, pg 559, 71 

**DT!P DATA TYPE I SSTU' 
ROU ROUTE • skiD 
SPE SPECIES • rabbit 
DOS DOSE I 500 mq/24H MLD 
RF REFERENCE 1 "Sbornik Vysledku Toxixologickeho Vysetreni Latek .l 

Pripravku," Karhold, J.v., Institut Pro Vfchovu Vedoucicn 
Pracovniku Cheadckeho Prwnyclu Praha, Czechoslovakia, 1972, vol 
-, pg 279, 72 

**DTYP DATA nn 1 sSTU 
ROO ROUTE a eye 
SPE SPECIES t rabbit 
DOS DOSE a 750 ug/24H SEV 
RF REFERENCE I •sbornit Vysledku Toxixologickeho vysetreni Latek A 

Pripravku," Mar hold., J. V. 1 Insti tut Pro Vychovu Vedoucicn 
PracovnitU Chemickeho Prumyclu Praha, Czechoslovakia, 1972, vol 
-, pg 279, 72 
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••• CHEMICAL IDENTIFICATION *** 

RTECS NUMBER 
CHEMICAL NAME 
CAS REGISTRY NUMBER 
lAST UPDATED 
DATA ITEMS CITED 
MOLECULAR FORMULA 
MOLECULAR WEIGHT 
WISWESSER LINE NOTATION 
COMPOUND DESCRIPTOR 

SYNONYMS/TRADE NAMES : 

XU0175000 
Toluene, 2,4,6-trinitro-
118-96-1 
9607 
56 
C7-HS-N3·06 
227.15 
WNR Bl CNW ENW 
Agricultural Chemical 
Tumorigen 
Mutagen 
Reproductive Effector 
Human 
Pritnary Irritant 

• Benzene, 2-methyl-1,3,5-trinitro-
• Entsufcn 
• 2-Methyl-1,3,5-trinitrobenzene 
* NCI-CS61SS 
• TNT 
• alpha-Tnt 
* TNT (OSHA) 
• TNT, dry or wetted with <30l water, by weight {ON0209) (DOT) 
• TNT-tolite 
• 'I'olit 
• Tolite 
• 2,4,6-'I'rinitrotolueen 
• Trinitrotoluene 
• Trinitrotoluene (UN0209) (DOT) 
• Trinitrotoluene, wetted with not <30\ water, by weight (UN1356) (DOT) 
• a-Trinitrotoluene 
• sym-'I'rinitrotoluene 
• 2,4,6-Trinitrotoluene (ACGIH:OSHA) 
• &-Trinitrotoluol 
• sym-Trinitrotoluol 
• 2,4,6-Trinitrotoluol 
• Tritol 
• Triton 
• Trojnitrotoluen 
• 'I'rotyl 
• Trotyl oil 
• "'N0209 {DOT) 
• UN1356 (DOT) 

*** HEALTH HAZARD DATA *** 

** SKIN/EYE IRRITATION DATA ** 

TYPE OF TEST : Standard Draize test 

1 .,ft 



ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
REACTION SEVERITY 
REFERENCE : 

FIGOKE 9. TNT OR CCIHFO DISC (continued) 

Administration onto the akin 
Rodent - rabbit 
500 mg/24H 
Mild 

NTIS** National Technical Information Service. {Springfield, VA 22161) 
Formerly U.S. Clearinghouse for Scientific ~ Technical Information. 
Volume(issue)/page/year: AD-B011-1SO 

TYPE OF TEST 
ROUTE OF EXPOSURE 

SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

•• ACUTE TOXICITY DATA ** 

LDLo - Lowest published lethal dose 
Oral 
Human 
28 gm/kg 

Behavioral - hallucinations, distorted perceptions 
Lungs. Thorax, or Respiration - cyanosis 
Gastrointestinal • other changes 

REFERENCE 
J4ZIAG •Toxicology of Drugs and Chemicals,• Deiehmann, W.B., Hew York, Academic 
Press, Inc., 1969 Volume(issue)/page/year: -,610,69 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS 

LDSO - Lethal dose, 50 percent kill 
Oral 
Rodent - rat 
795 mg/kg 

Behavioral - somnolence (general depressed activity) 
Behavioral - tremors 
Behavioral - convulsions or effect on seizure threshold 

REFERENCE : 
~Journal of Toxicology and Environmental Health. (Hemiaphere Pub., 1025 
Vermont Ave., NW, Washington, DC 20005) V.l- 1975/76-
Volume(issue)/page/year: 9,565,82 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSDVED 
DOSE/DURATION 
TOXIC EFFECTS 

LDSO - Lethal dose, so percent kill 
Oral 
Rodent - mouse 
660 mg/kg 

Behavioral - somnolence (general depressed activity) 
Behavioral - tremors 
Behavioral - convulsions or effect on seizure threshold 

REFERENCE : 
~ Journal of Toxicology and Environmental Health. {Hemisphere Pub., 1025 
vermont Ave., NW, Washington, DC 20005) V.l- 1975/76-
Volume(issueJ/page/year: 9,565,82 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

LDLo - Lowest published lethal dose 
Oral 
Mall'llla.l - eat 
1850 tng/kg 

Lungs, Thorax, or Respiration - dyspnea 
Lungs, Thorax, or Respiration - cyanosis 
Skin and Appendages - dermatitis, allergic (after systemic exposure) 

REFERENCE : 
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MRCSAB Special Report Series--Medical Research Council (United Kingdom) . (Her 
Majesty's Stationery Office, P.O. Box 569, London SE1 9NH, UK) No.1- 1915-
Volume(issue)/page/year: 5B,32,21 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

LDLo - Lowest published lethal dose 
Subcutaneous 
Mammal - cat 
200 mg/kg 

Lungs, Thorax, or Respiration - dyspnea 
Lungs, Thorax, or Respiration - cyanosis 
Skin and Appendages - dermatitis, allergic (after systemic exposure) 

REFERENCE : 
MRCSAB special Report Series--Medical Research Council {United Kingdom). (Her 
Majesty's Stationery Office, P.O. Box 569, London SEl 9NH, UK} No.1- 1915-
Volume(issuel/page/year: 58,32,21 

TYPE OF TEST 
ROtn'E OF EXPOSURE 

SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

LDLO - Lowest published lethal dose 
Oral 
Rodent - rabbit 
500 mg/kg 

Behavioral - convulsions or effect on seizure threshold 
Gastrointestinal - hypermotility, diarrhea 
Lungs, Thorax, or Respiration - cyanosis 

REFERENCE : 
MRCSAB Special Report Series--Medical Research Council (united Kingdom). (Her 
Majesty's stationery Office, P.O. Box 569, London SEl 9NH, UK) No.1- 1915-
Volume(issue)/page/year: 58,32,21 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

LDLo - Lowest published lethal dose 
Subcutaneous 
Rodent - rabbit 
500 mg/kg 

Behavioral - convulsions or effect on seizure threshold 
Gastrointestinal - hypermotility, diarrhea 
Lungs, Thorax, or Respiration - cyanosis 

REFERD:CE : 
MRCSAB Special Report Series--Medical Research council (United Kingdom). (Her 
Majesty's Stationery Office, P.O. Box 569, London SEl 9NH. UK) No.1- 1915-
Volume(issue)/page/year: 58,32,21 

u OTHER MULTIPLE DOSE TOXICITY DATA ** 

TYPE OF TEST 
ROUTE OF EXPOstiRE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

Liver - other changes 

TDLo - Lowest published toxic dose 
Oral 
Rodent - rat 
7200 mg/kg/6W-I 

Blood - changes in serum composition CTP, bilirubin, cholesterol) 
Related to Chronic Data - changes in testicular weight 

REFERENCE : 
TOLEDS Toxicology Letters. (Elsevier Science Pub. B.V., POB 211, 1000 AE 
Amsterdam, Netherlands) V.1- 1971· Volume(issue)/page/year: 55,343,91 

TYPE OF TEST : TDLo - Lowest published toxic dose 
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FIGURE 9. 'I'RT OH CC:nm> DISC (continued) 

ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

Oral 
Rodent - rat 
11375 mg/kg/13W-C 

Behavioral - food intake (animal) 
Blood - normocytic anemia 
Nutritional and Gross Metabolic - weight loss or decreased weight gain 

REFERENCE : 

TXCYAC Toxicology. (Elsevier Scientific Pub. Ireland, Ltd., POB 85, Limerick, 
Ireland) V.l- 1973- Volume(issue)/page/year: 32,253,84 

TYPE OF TEST 
ROUTE OF .EXPOSURE 

SPECIES OBSERVED 

DOSE/DURATION 
TOXIC EFFECTS : 

Liver - other changes 

TDLo - Lowest published toxic dose 
Oral 
Rodent - rat 
3 gm/kg/30D-I 

Biochemical - Enzyme inhibition, induction, or change in blood or tissue levels 
- lbOnoamine oxidase 
Biochemical - Metabolism (Intermediary) - lipids including transport 

REFERENCE : 
GTPZAB Gigiena Truda i Profeasional'nye zabolevaniya. Labor Hygiene and 
Occupational Diseases. (V/0 Mezhdunarodnaya Kniga, 113095 Moscow, USSR) V.l-
1957- Volume(issue)/page/year: 18(10),57,74 

TYPE OF TEST 
RotJTE OF EXPOSURE 
SPECIES OBSERVED 

DOSE/DURATION 
TOXIC EFFECTS : 

TDLo - Lowest published toxic dose 
Oral 
Rodent - mouse 
11 mg/kg/13W-C 

Liver - changes in liver weight 
Endocrine - changes in spleen weight 
Blood - changes in spleen 

REFERENCE : 
JTEHD6 Journal of Toxicology and Environmental Health. (Hemisphere PUb., 1025 
Vermont Ave., NW, Washington, DC 20005} V.l- 1975/76-
Volume(iasue)/page/year: 9,565,82 

TYPE OF TEST 
ROtJTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DORAnON 
TOXIC EFFECTS : 

TDLo - Lowest pUblished toxic dose 
Oral 
Marrmal - dog 
112 mg/kg/13W-C 

Liver - changes in liver weight 
Blood - normocytic anemia 
Nutritional and Groaa Metabolic • weight loss or decreased weight gain 

REFERENCE : 
JTEHD6 Journal of Toxicology and Environmental Health. (Hemisphere Pub., 1025 
Vermont Ave .• HW, Washington, DC 20005) V.1- 1975/76-
Volvmeliasue)/page/year: 9,565,82 

TYPE OF TEST 
ROtn'l: OF EXPOSURE 
SPECIES OBSERVED 

DOSE/DURATION 
TOXIC EFFECTS : 

TDLO - Lowest published toxic dose 
Oral 
Mannal • dog 
1456 Mg/kg/26W-I 

Liver - changes in liver weight 
Blood • normocytic anemia 
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FIGURE 9. TNT ON CCIHFO DISC (continued) 

Blood - changes in spleen 
REFERENCE : 

TXCYAC Toxicology. (Elsevier Scientific Pub. Ireland, Ltd., POB 85, Limerick, 
Ireland) V.l- 1973- Volume(iasue)/page/year: 63,233,90 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE 
SEX/DURATION 
TOXIC EFFECTS 

** REPRODUCTIVE DATA * * 

TDLo - Lowest published toxic dose 
oral 
Rodent - rat 
5376 mg/kg 
male 28 day(s) pre-mating 

Reproductive - Paternal Effects - testes, epididymis, sperm duct 
REFERENCE : 

JTEHD6 Journal of Toxicology and Environmental Health. (Hemisphere Pub., 1025 
vermont Ave .• NW, washington, DC 20005) V.l- 1'75/76-
Volume(issue)/page/year: 9,565,82 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

** MUTATION DATA ** 

Mutation in microorganisms 
Bacteria - Salmonell~ typhimurium 
10 ug/plate 

NTIS** National Technical Information Service. (Springfield, VA 22161} 
Formerly U.S. Clearinghouse for Scientific ~Technical Information. 
Volume(issue)/page/year: AD-AOB0-146 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

Body fluid assay 
Rodent - rat ~cteria - Salmonella typhimurium 
so mg/kg 

MUREAV Mutation Research. (Elsevier Science Pub. B.V., POB 211, 1000 AE 
~terdam, Netherlands) V.l- 1964- Volume(iasue}/page/year: 262,167,91 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

Mutation in mammalian aomatic cella 
Rodent - mouse Lymphocyte 
40 rrq/L 

CALEDQ Cancer Letters (Shannon, Ireland). 
Ltd., POB 85, Limerick, Ireland) V.1-
20,103,83 

{Elsevier Scientific PUb. Ireland 
1975- Voluma(iaaue)/page/yaar: 

*** REVIEWS '*'** 

ACGIH TLV-TWA 0. S mg/ml C•kin) 
85INAB •Documentation of the Threshold Limit Values and Biological Bxpoaure 

Indices,• 5th ed., Cincinnati, OH, American Conference of Governmental 
Industrial Hygienista, Inc., 1986 Volume(issue)/page/year: 6,1652,91 

IARC Cancer Review:Animal Inadequate Evidence 
IMEMDT IARC Monographs on the Evaluation of Carcinogenic Riak of Chemicals 

to Man. {WRO Publications Centre USA, 49 Sheridan Ave. , Albany, NY 12210) V .l.-
1972- volume(issue)/page/year: 65,449,96 

IARC Cancer Review:Human Inadequate Evidence 
IMEHDT IARC Monographs on the Evaluation of carcinogenic Risk of Chemical• 
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FIGURE 9. TNT ON CCIDO DISC (continued) 

to Man. (WHO Publications Centre OSA, 49 Sheridan Ave., Albany, NY 12210) v .l.-
1972- Volume(iaaue)/page/year: 65,449,96 

rARC Cancer Review:Group 3 
IMEMPT I.ARC Monographs on the Evaluation of Carcinogenic lliak of Chemicals 

to Man. (WHO Publications Centre USA, 49 Sheridan Ave., Albany, NY 12210) V.l.-
1972- Volume(issue)/page/year: 65,449,96 

TOXICOLOGY REVIEW 
NTIS** National Technical Information Service. {Springfield, v.A 22161) 

Formerly O.S. Clearinghouse for Scientific ~ Technical ~ormation. 
volume(issue)/page/year: AD778-725 

TOXICOLOGY JtEVIEW 
CRTXB2 CRC Critical Reviews in Toxicology. (CRC Press, Inc., 2000 Corporate 

Blvd., NW, Boca Raton, FL 33431} V.l- 1971- Volume(iaaue)/page/year: 
1(1),93,71 

TOXICOLOGY REVIEW 
PAREAQ Pharmacological Reviews. 

Baltimore. MD 21202) V.l- 1949-
(Williams • Wilkins, 428 E. Preston St., 
Volume(issue)/page/year: 4,1,52 

••• U ... S. STANDARDS AND REGtJI..ATIOHS *** 

DOT-HAZARD: EXPLOSIVE 1. 1D; LABEL: EXPLOS I'VE 1 .lD (lJN02 0 9) 
CFRGBR Code of Federal Regulations. (U.S. Government Printing Office, Supt. 

of Documents, Washington, DC 20402) Volume(iasue}/page/year: 49,172.101,92 

DOT-HAZARD:4.1; IABEL:FI.AMMM5LE SOLID (tJN1lS6} 
CFRGBR Code of Federal Regulations. (U.S. Government Printing Office, Supt. 

of Documents, Washington, DC 20402) Volume(issue)/page/year: ~9,172.1.01,92 

MSHA STANDARD-air:TWA 0.2 ppm (O.S mg/1113) (skin) 
DTLVS* •DOcumentation of Threshold Limit Values for Substances in Workroom 

Air. • For publisher information, see 85INA8. Volume (issue) /page/year: 
3,270,71 

OSHA PEL (Gen Indu) : 8B TWA 1. 50 1119/ml {akin) 
CFRGBR Code of Federal Regulations. (0. s. Government Printing Office, Supt. 

of Documents, Washington, DC 20402) Volume(iasue)/page/year: 29,1910.1000,94 

OSHA PEt. {Construc):8R TWA 1.50 mg/ml (skin) 
CFRGBR Code of Federal Regulations. (O. S. Government Printing Office, Supt. 

of Documents, washington, DC 20~02) Volume(issue)/page/year: 29,1.926.55,94 

OSHA PEL (Shipyard) : IB TWA 1. SO ffg/ml (skin} 
CFRGBR Code of Federal Regulaticna. (O.s. Government Printing Office, Supt. 

of Documents, Washington, DC 20402) VolumeCi•sue}/page/year: 29,1915.1000,93 

OSHA PEL (Fed Cont) :IB TWA 1.50 1119/1113 (akin) 
CFRGBR Code of Federal Regul~tions. (O.S. Government Printing Office, Supt. 

of Documents, Washington, DC 20402) Volume(iasue)/page/year: 41,50-204.50,94 

••• OCCUPATIONAL EXPOSORE LIMITS *** 

OEL-ARAB Republic of Egypt:TWA 0.5 mg/1113 JAN93 

OEL-AUSTRALIA:TWA D.S mg/llll;Skin JAN93 
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FIGURE 9. TNT ON CCIBFO DISC (continued) 

OEL- BELGIUM: TWA 0 . 5 mg /m3 ; Skin JAN93 

OEL-DENMARK:STEL 0.5 mg/m3;Skin JAN93 

OEL-FINLAND:TWA 0.5 mg/m3;STEL 3 mg/m3;Skin JAN93 

OEL- FRANCE: TWA 0. 5 mg /m3 ; Skin JAN93 

OEL-GERMMN:TWA 0.01 ppm (0.1 mg/m3) ;Skin;Carcinogen JAN93 

OEL-HUNGARY:TWA 0.3 mg/m.J;STEL 0.5 mg/m3;Skin JAN93 

OEL- THE NE1'HER.I.ANDS :TWA 0 . 5 mg /ml ; Skin JAN93 

DEL-THE PHILIPPINES:TWA 1.5 mg/ml;Skin JAN93 

OEL-RUSSIA:TWA 0.1 mg/ml;STEL 0.5 mg/m3;Skin JAN93 

OEL-SWITZERLAND:TWA 0.01 ppm (0.1 mg/m3);STEL 0.02 ppm;Skin JAN93 

OEL-TURXEY:TWA 1.5 mg/m3;Skin JAN93 

OEL-UNITED IUNGDOM: TWA 0 • 5 mg /m3 ; STEL 0 . 5 mg /m3 JAN9 3 

OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV 

OEL IN NEW ZEALAND. S:INGAPORE, VIETNAM check ACGIH TLV 

*** NIOSH STANDARDS DEVELOPMENT AND SURVEILLANCE DATA **'* 

NlOSB RECOMMENDED EXPOSURE LEVEL (REL) : 
NIOSH REL TO 2,4,6-TRINITROTOLOENE-air:lOH TWA 0.5 mg/m3 (Sk) 

REFERENCE : 
HIOSH* National Institute for Occupational Safety and Health, u.s. Dept. of 
Health, Education. and Welfare, Reports and Memoranda. Volume(issue)/page/year: 
DHHS 02-100,92 

NIOSH OCCUPATIONAL EXPOSURE SURVEY DATA : 
HOES - National Occupational Exposure Survey (1983) 

NOES Bazard Code - 74550 
No. of Facilities: 10 (estimated) 
No. of Industries: 2 
No. of Occupations: 1 
No. of Employees: 31 {estimated) 

*** STATUS IN U.S. *** 

BPA GENETOX PROGRAM 1988, Positive: Histidine reversion-Ames teat 

EPA TSCA Section B(b) CHEMICAL r.NVENTORY 

EPA TSCA Section B(d) unpublished health/safety studies 

On EPA IRIS database 

EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE. JULY 1996 
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FIGURE 9. THT ON CCIRI'O DISC (cont:inued) 

OSHA ANALYTICAL METHOD 144 

'*** END OF RECORD ••• 
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FIGURE 10-: 2,4-D OR CCIRI'O/DISC 

• • • • • • • • • • • • • • • • * * * * * * * * • * • * * • * * * * * * 

• R T E C S (R) * 
• 
* Produced by 
* Provided by 

National Institute for Occupational Safety and Health * 
canadian Centre for Occupational Health and Safety * 

'* • * * • • * • • • * * * • • • • • • • Issue : 96-4 (November, 1996) • 

*** CHEMICAL IDENTIFICATION *** 

AG6B2SOOO RTECS NUMBER 
CHEMICAL NAME 
CAS REGISTRY NUMBER 
LAST UPDATED 

Acetic acid, {2,4-dichlorophenoxy)­
.94-75-7 
9607 
119 
C8-H6-Cl2-03 
221.04 
OVlOR BG DG 

DATA ITEMS CITED 
MOLECULAR FORMULA 

MOLECULAR WEIGHT 
WISWESSER LINE NOTATION 
COMPOUND DESCRIPTOR Agricultural Chemical 

Tumorigen 
Mutagen 
Reproductive Effector 
Human 
Primary Irritant 

SYNONYMS /'I'R.ADE NAMES : 

• Acide 2,4-dichloro phenoxyacetique 
• Acido(2,4-dicloro-fenossi)-acetico 
• Acme Amine 4 
• Acme butyl ester 4 
• Acme LV 4 

• Agrotect 
• Amidox 
• Amoxone 
* AqUa-Kleen 
• Barrage 
• BH 2,4-D 
• Brush-rhap 
• B-Selektonon 
• Chipco turf herbicide •o• 
• Chloroxone 
• Citrus fix 
• Crop rider 
• 2,4-D (ACGIB:OSHA} 
• 2,4-D acid 
• Debroussaillant 600 
• :oecamine 
• Deherban 
• {2,4-Dichloor-fenoxy)-azijnzuur 
• Dichlorophenoxyacetic acid 
• 2,4-Dichlorcphenoxyacetic acid 
• Dichlorophenoxyacetic acid (OSHA) 
• 2,4-Dichlorphenoxyacetic acid 
• (2,4-Dichlor-phenoxyl-essigsaeure 
• Diccpur 
• DMJI.-4 

• Dormone 
• 2,4-0wuchlorofenoksyoctowy kwas 
• Emulsamine BK 
• Emulsamine E-3 
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FIGURE 10. 2,4-D ON CCINPO/DISC (e~t:inued) 

• EN'I' 8,538 
• Envert 171 
• Envert DT 
• Estone 
* Farrnco 
* Fernimine 
* Fernoxone 
• Ferxone 
* Foredex 75 
* Hedonal 
• Bedonal (the herbicide) 
• Herbidal 
• Hivol-44 
• Ipaner 
• Kwasu 2,4-dwuchlorofenoksyoctowego 
• Kwas 2,4-dwuchlorofenoksyoctowy 
• Xyselina 2.4-dichlorf.noxyoctova 
• Lawn-keep 
* Hacrondray 
• Miracle 
• Monos;;m 
• Moxone 
* Netagrone 
• Netagrone 600 
• NSC 423 
* Pennamine 
• Pennamine D 
• Phenox 
• Pielik 
• Plantgard 
• RCRA waste number 0240 
• Rhodia 
• Spritz-hormin/2,4-D 
• Spritz-hormit/2,4-D 
• Superormone concentre 
• U-5043 

• U 46DP 
• Vergemaster 
• Verton 
* Verton D 
• verton 2D 
• Vidon 638 
• weed-Ag-Bar 
• Weedar-64 
• Weedatul 
* Weedez Wonder BAR 
• Weedone l.V4 
• Weed-rhap 
* Weed TOX 
• Weedtrol 

*** HEALTH HAZARD DATA ••• 

TYPE OF TEST 
ROtTI'E OF EXPOSURE 
SPECIES OBSERVED 

** SKIN/EYE IRRITATION DATA ** 

Standard Draize test 
Admirtiatration onto the akin 
Rodent - rabbit 
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DOSE/DURATION 
REACTION SEVERITY 
REFERENCE : 

FIGURE 10. 2 .4:-D OB CCDIFO/DISC (continued) 

500 mg/24H 
Mild 

28ZPAK •sbornik Vysledku Toxixologickeho Vysetreni Latek A Pripravku,• Marhold, 
J.V., Institut Pro vychovu Vedoucicn Pracovniku Chemickeho Prumyclu Praha, 
Czechoslovakia, ~~72 Volume(issue)/page/year: -,27~,72 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
REACTION SEVERITY 
REFERENCE : 

Standard Draize test 
Administration into the eye 
Rodent - rabbit 
750 ug/24H 
Severe 

28ZPAK •sbornik Vysledku Toxixologickeho vysetreni Latek A Pripravku,• Marhold, 
J.V., Institut Pro Vychovu Vedoucicn Pracovniku Chemickeho Prumyclu Praha, 
Czechoslovakia, 1972 Volume(issue)/page/year: -,279,72 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

Behavioral - coma 

'** ACUTE TOXICITY DATA • • 

TDLo - Lowest published toxic dose 
oral 
Human - man 
2 grn/kg 

Lungs, Thorax, or Respiration - respiratory depression 
REFERENCE : 

ARTODN Archives of Toxicology. {Springer-Verlag, Heidelberger Pl. 3, D-1000 
Berlin 33, Fed. Rep. Ger.) V.32- 1974- Volume(issue)/page/year: 66,518,92 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

TDLo - Lowest published toxic dose 
Oral 
Human - man 
5114 mg/kg 

Behavioral - coma 
cardiac - change in rate 
Lungs, Thorax, or Respiration - respiratory depression 

REFERENCE : 
ARTODN Archives of Toxicology. (Springer-Verlag, Heidelberger Pl. 3, D-1000 
Berlin 33, Fed. Rep. Ger.) V.32- 1974- Volume(iaaue)/page/year: 66,518,92 

TYPE OF TEST 
ROUTE OF EXPOS'CRE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

LDLo • Lowest published lethal dose 
oral 
Human 
80 mg/kg 

Gastrointest~l - nausea or vomiting 
Behavioral - coma 
Behavioral - somnolence (general depressed activity) 

REFERENCE : 

ARPAAQ Archives o! Pathology. (Chicago, IL) V.S(J)-50(3), 1928-50; V.70-99, 
1960-75. For publisher information, see APLMAS. Volume(issue)/page/year: 
94,270,72 

TYPE OF TEST 
ROtTI'E OF EXPOSURE 
SPECIES OBSERVED 

LDLo - Lowest published lethal dose 
Oral 
Human - man 



DOSE/DURATION 
TOXIC £FFECTS 

Behavioral 
REFERENCE : 

I'I~ 10. _2.4-D ON CCIRID/DISC (continued) 

: 93 mg/kg 

convulsions or effect on sei%Ure threshold 

PAREAO Pharmacological Reviews. (Williams ~Wilkins, 428 E. Preston St., 
Baltimore, MD 21202) V.l- 1949- Volume(issuel/page/year: 14,225,62 

TYPE OF TEST 
ROtn'E OF EXPOSURE 

SPECIES OBSERVED 
DOSE/DURATION 
'TOXIC EFFECTS 

LDSO - Lethal dose, 50 percent kill 
Oral 
Rodent - rat 
l75 mg/kg 

Details of toxic effects not reported other than lethal doae value 
REFERENCE: 

FMCHA2 Farm Cbemicala Handbook. (Meis~er Pub., 37841 Euclid Ave., Willoughy, 
OH 44094) Volume(isaue)/page/year: -,C174,91 

TYPE OF TEST 
ROUTE OF EXPOSURE 

SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS 

LDSO - Lethal dose, so percent kill 
Administration onto the akin 
Rodent - rat 
1500 mg/kg 

Details of toxic effects not reported other than lethal dose value 
REFERENCE : 

WRPCA2 World Review of Pest Control. {London, UK} V.l-10, 1962-71. 
Discontinued. Volume(issue)/page/year: 9,119,70 

TYPE OF TEST 
R.Otn'E OF EXPOSURE 

SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS 

LDSO - Lethal dose, so percent kill 
Intraperitoneal 
Rodent - rat 
666 mg/kg 

Peripheral Nerve and Sensation - spastic paralysia with or without sensory 
change 
Behavioral - muscle weakness 
Behavioral - coma 

REFERENCE : 
JIBTAB Journal of Industrial Hygiene and Toxicology. (Cambridge, MA} V.18-l1, 
1936-49. For publisher information, see AEBLAU. Volume (issue) /page/year: 
29, 85.47 

TYPE OF TEST 
ROU'I"E OF EXPOSURE 
SPECIES OBSERVED 

DOSE/DURATION 
TOXIC EFFECTS 

LDSO - Lethal dose, SO percent kill 
Oral 
Rodent - mouse 
347 mg/kg 

Details of toxic effects not reported other than lethal doae value 
REFERENCE : 

RPZHAH Roczniki Panstwowego Zakladu Bigieny. (Ars Polona. POB 1001, 00-068 
Warsaw 1, Poland} V.l- 1950- Volume(issue)/page/year: 31,373,80 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS 

LDLo - Lowest published lethal dose 
:Intraperitoneal 
Rodent - mouse 
125 mg/kg 

Details of t~ic effects not reported other than lethal dose value 
REFERENCE : 
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FIGURE 10. 2~4-D O:M CCIBFO/DISC (cont.i.nued) 

TXAPA9 Toxicology and Applied Pharmacology. (Academic Press, Inc., ~E. Firat 
St., Duluth, MN 55802) V.~- ~959- Volume(issue)/page/year: 23,288,72 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS 

Behavioral - stiffness 
Behavioral - coma 

REFERENCE : 

LDSO - Lethal dose, SO percent kill 
Oral 
Mammal - dog 
100 mg/kg 

AEHLAU Archives of Environmental Health. 
NW, Washington. DC 20016) V.1- 1960-

(Heldref Pub., 4000 Albemarle St., 
Volume(issue)/page/year: 7,202,63 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 

TOXIC EFFECTS 

LDLo - Lowest published lethal dose 
Oral 
Rodent - rabbit 
800 mg/kg 

Details of toxic effects not reported other than lethal dose value 
REFERENCE : 

AMPMAR Archives des Maladies Professionnelles de Medecine du Travail et de 
Securite sociale. (SPPIF, B.P.22, F-41353 Vineuil, Prance) V.7- ~946-

Volume(issuel/page/year: ~2.26,51 

'l'YPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

Behavioral - ataxia 

LDSO - Lethal dose, 50 percent kill 
Administration onto the skin 
Rodent - :rabbit 
1400 mg/kg 

Skin and Appendages - primary irritation (after topical exposure} 
REFERENCE : 

AFDOAO Quarterly Bulletin--Association of Food and Drug Officials of the United 
States. (Denver, CO) V.J-38, ~939-74. Volume(issuel/page/year: 16,3,52 

'l'YPE OF TEST 
ROUTE OF EXPOStiRE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS 

LDSO - Lethal dose, so percent kill 
Intraperitoneal 
Rodent - rabbit 
400 mg/kg 

Peripheral Nerve and Sensation - spastic paralysis with or without sensory 
change 
Behavioral ~ muscle weakness 
Behavioral - coma 

REFERENCE : 

JIHTAB Journal of Industrial Hygiene and Toxicology. {Cambridge, MA) V.18~31, 
~936-49. For publisher information, 11ee AEHLAU. Volume(iasue)/page/yaar: 
:a, as,., 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS 

LDSO - Lethal dose, 50 percent kill 
Intravenous 
Rodent • rabbit 
400 mg/kg 

Peripheral Nerve and Sensation - spastic paralysis with or without sensory 
change 
Behavioral - muscle weakness 
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Behavioral - coma 
REFERENCE : 

JIH'l"AB Journal of Industrial Hygiene and Toxicology. (cambridge, MA) V.18-31, 
1936-•9. For publisher informacion, see AEHLAU. Volume(issue)/page/year: 
29,85,4? 

TYPE OF TEST 
ROUTE OF EXPOStl'R.E 

SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS 

LDSO - Lethal dose, so percent kill 
Oral 
Rodent - guinea pig 
469 mg/kg 

Details of toxic effects not reported other than lethal dose value 
REFERENCE : 

AJVRAB American Journal of Veterinary Research. (American Veterinary Medical 
Assoc., 930 N. Meacham Rd., Schaumburg, IL 60~96} V.l- 1940-
Volume(issueJ/page/year: 15,622,54 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS 

LDSO - Lethal dose, so percent kill 
Intraperitoneal 
Rodent - guinea pig 
666 mg/kg 

Peripheral Nerve and sensation - spastic paralysis wich or without sensory 
change 
Behavioral - muscle weakness 
Behavioral - coma 

REFERENCE: 
JIBTAB Journal of Industrial Hygiene and Toxicology. (Cambridge. MA) V.lB-31, 
1936-49. For publisher information, see AEHLAU. Volume(iasue)/page/year: 
29,85,47 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS 

LOSO - Lethal dose, 50 percent kill 
Oral 
Rodent - hamster 
500 tf9/kg 

Details of toxic effects not reported other than lethal dose value 
REFERENCE : 

TXAPA9 Toxicology and Applied Pharmacology. (Academic Press, Inc., 1 E. First 
St., Duluth, MN 5SB02) V.1- 1959- Volume(isaue}/page/year: 48,~92,79 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

LOSO - Lethal dose, so percent kill 
Oral 
Bird - chicken 
541 mg/kg 

Gast~intestinal - gastritis 
Behavioral - somnolence (general depressed activity) 
Liver - fatty liv•r degeneration 

REFERENCE : 
AJVRAH American Journal of Veterinary Research. (American Veterinary Medical 
Assoc., 930 N. Meacham Rd •• Schaumburg, IL 60196) V.1- 1940-
Volume(issue)/page/year: 15,622,54 

TYPE OP' TEST 
ROUTE OF EXPOStl'R.E 
SPECIES OBSERVED 
DOSE/IJURATioN 

LDSO - Lethal dose, so percent kill 
Oral 
Mammal - apeci•s unspecified 
375 mg/kg 
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FIGURE 10. 2,4~ ON CCDD"'/DISC (continued) 

TOXIC EFFECTS 
Details of toxic effects not reported other than lethal dose value 

REFERENCE : 
SCIEAS Science. (American Assoc. for the Advancement of Science, 1333 H St., 
NW, Washington, DC 20005) V.~- 1895- Volume(issue)/page/year: 165,465,69 

• • OTHER MULTIPLE DOSE TOXICITY DATA •• 

TY'PE OF TEST 
ROU'l'E OF EXPOSURE 

SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

TDLo - Lowest published toxic dose 
Oral 
Rodent - rat 
13650 mg/kg/13W-C 

Nutritional and Gross Metabolic - weight loss or decreased weight gain 
REFERENCE : 

FAATDF Fundamental and Applied Toxicology. (Academic Press, Inc., 1 E. First 
St., Duluth, HN 55802) V.l- 1981- Volume(issuel/page/year: 9,423,87 

TYPE OF TEST 
ROU'I'E OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS 

T.DLo - Lowest published toxic dose 
Oral 
Rodent - rat 
200 mg/kg/SW-1 

Behavioral - muscle weakness 
REFERENCE : 

NTOTDY Neurobehavioral Toxicology and Teratology. (Fayetteville, NY) V.3-8, 
1981-86. For publisher information, see NETEEC. Volume(issue)/page/year: 
5,331,83 

TYPE OF TEST 
ROU'I'E OF EXPOSURE 
SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

TDLo - Lowest published toxic dose 
Oral 
Rodent - rat 
54750 mg/kg/lY-C 

Sense Organs and Special Senses {Eye) - retinal changes (pigmentary 
depositions, retinitis, other) 
Behavioral - change in motor activity (specific assay) 

REFERENCE : 
TOXID9 Toxicologist. (Soc. of ToxicolOgy, Inc., 475 Wolf Ledge Parkway, Akron, 
OH 44311) V.1- 1'81- Volume{issue)/page/year: 15,23,95 

TYPE OF TEST 
ROUTE OF EXPOSURE 

SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

TDLo • Lowest published toxic dose 
oral 
Manwnal - dog 
700 mg/kg/90D-:I 

Blood - changes in ether cell count (unspecified) 
Nutritional and Gross Metabolic - weight loss or decreased weight gain 
Reproductive • TUmorigenic effects • other reproductive system tumors 

REFERENCE : 
AMIHBC AMA Archives of Industrial Hygiene and Occupational Medicine. (Chicago, 
IL) V.2-10, 1950-54. For publisher information, aee AEHLAO. 
Volume(issue)/page/year: 7,61,53 

TYPE OF TEST 
ROUTE OF EXPOSURE 

SPECIES OBSERVED 
DOSE/DURATION 

TDLo - Lowest published toxic dose 
Oral 
Mammal - dog 
1820 mg/kg/52W-C 
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FIGURE 10. 2,.4-D OR CCIBfO/DISC (conti.nued) 

TOXIC EFFEC'l'S : 
Kidney, Ureter, Bladder - changes in tubules (including acute renal failure, 
acute tubular necrosis) 
Liver - other changes 
Blood - changes in serum composition (TP, bilirubin, cholesterol) 

REFERENCE: 
FAATDF Fundamental and Applied Toxicology. (Academic Press, :Inc., 1 B. First 
St .• Du1uth. MN 55802) V.l- 1981- Volume(issue)/page/year: 29,78,96 

TYPE OF TEST 
ROUTE OF EXPOSURE 

SPECIES OBSERVED 
DOSE/DURATION 
TOXIC EFFECTS : 

TDLo - Lowest published toxic dose 
Intravenous 
Mammal - dog 
300 ~/kg/6D-I 

.Musculoskeleul - changes in teeth and supporting structures 
Skin and Appendages - dermatitis, other (after systemic exposure) 
Reproductive - Tumorigenic effects - other reproductive .ystem tumors 

REFERENCE : 
JIHTAB Journal of :Industrial Hygiene and Toxicology. (Cambridge, MA) V.lS-:31, 
1936-49. For publisher information, see AEHLAO. VolumeCissue)/page/year: 
29,85,47 

TYPE OF TEST 
ROUTE OF EXPOSURE 

SPECIES OBSERVED 
DOSE 
SEX/DURATION 
TOXIC EFFEC"''S 

** REPRODUCTIVE DATA ** 

TDLo - Lowest published toxic dose 
Oral 
Rodent - rat 
220 ug/kg 
female 1-22 day(s) after conception 

Reproductive - Specific Developmental Abnormalities - blood and lymphatic 
systems (including spleen and marrow) 

REFERENCE : 
GISAAA Gigiena i sanitariya. For English translation, see HYSAAV. (V/0 
Mezhduna~odnaya Xniga, 113095 Moscow, USSR) V.l- 1936-
Volume(issue}/page/year: 50(10),76,85 

TYPE OF TEST 
ROUTE OP EXPOSlJR.E 
SPECIES OBSERVED 
DOSE 
SEX/DURATION 
TOXIC EFFECTS 

TDLo - Lowe•t published toxic dose 
Oral 
Rodent - ra~ 

1 gm/kg 
female 6-15 day(s) after conception 

Reproductive - specific Developmental Abnormalities - musculoskeletal system 
Reproductive - Effects on Embryo or Fetus - fetotoxicity (except death, e.g., 
stunted fetus) 
Reproductive - Effects on Embryo or Fetus - fetal death 

REFERENCE: 
TXAPA9 Toxicology and Applied Pharmacology. (Academic Preas, Inc., 1 E. First 
St., Duluth, MN 55802) V.l- 1959- Volume(issue)/page/year: 22,14,72 

TYPE OF TEST 
ROUTE OF EXpOSURE 

SPECIES OBSERVED 
OOSE 
SEX/DURATION 
TOXIC tFFECTS 

TDLo - Lowest published toxic dose 
Oral 
Rodent - rat 
125 a~g/kg 

: female 6-15 day(s) after conception 

Reproductive - Specific Developmental Abnormalities - musculoskeletal system 
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FIGURE 10. 2 1,4-D OR CCIBID/DISC (continued) 

REFERENCE : 
FCTXAV Food and Cosmetics Toxicology. (London, OK) V.1-19, 1963-81. For 
publisher information, see FCTOD7. Volume(issue)/page/year: 9,801,71 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE 
SEX/DURATION 
TOXIC EFFECTS 

TDLo - Lowest published toxic dose 
Oral 
Rodent - rat 
SOD mg/kg 
female 6-15 day(s) after conception 

Reproductive - Effects on Embryo or Fetus - fetotoxicity (except death, e.g., 
stunted fetus) 
Reproductive - Specific Deve~opmental Abnormalities - Central Nervous Syatem 
Reproductive - Specific Developmental Abnormalities - urogenital system 

REFERENCE : 
FCTXAV Food and Cosmetics Toxicology. (London, OX) V.l-19, 1963-Bl. For 
publisher information, see FCTOD7. Volume(issue)/page/year: 9,801,71 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE 
SEX/DURATION 
TOXIC EFFECTS 

TDLo - Lowest publiahed toxic dose 
Oral 
Rodent - rat 
500 mg/kg 
female 6-15 day(s) after conception 

Reproductive - Specific Developmental Abnormalities - homeostasis 
Reproductive - Effects on Newborn - growth statistics (e.g.\, reduced weight 
gain) 

REFERENCE : 
FCTXAV Food and Cosmetics Toxicology. {London, OK) V.1-19, 1963-81. For 
publisher information, see FCTOD7. Volume(iasue)/page/year: 9,801,71 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE 
SEX/DURATION 
TOXIC EFFECTS 

TDLo - Lowest published toxic dose 
Oral 
Rodent - mouse 
707 mg/kg 
female 11-14 day(s) after conception 

Reproductive- Effects on Embryo or Fetus - fetotoxicity (except death, e.g., 
stunted fetus) 
Reproductive - Effects on Embryo or Petus - fetal death 
Reproductive - Specific Developmental Abnormalities - craniofacial (including 
nose and tongue} 

REFERENCE : 
AECTCV Archives of Environmental Contamination and Toxicology. (Springer-Verlag 
New York, Inc., Service Center, 44 Bartz Way, Secaucus, HJ 070944) V.l-
1973- Volume(iasue}/page/year: 6,33,77 

TYPE OF TEST 
ROOTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE 
SEX/DURATION 
TOXIC EFFECTS 

TDLo - Lowest published toxic doae 
oral 
Rodent - mouse 
900 mg/kg 
female 6-14 day(a) after conception 

Reproductive - Fertility - litter size (e.g. I fetus•• per litter; measured 
before birth) 
Reproductive- Effects on Embryo or Fetus- extra-embryonic structure• (e.g., 
placenta, umbilical cord) 
Reproductive - Specific Developmental Abnormalities - eye/ear 
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fiGURE 10. 2..,4;> ON CCIRFO/DISC (continued) 

REFERENCE : 
NTIS** National Technical Information Service. (Springfield, VA 22161) 
Formerly U.S. Clearinghouse for Scientific ~ Technical Information. 
volume(issue)/page/year: PB22l-160 

TYPE OF TEST 
ROtn'E OF EXPOSURE 
SPECIES OBSERVED 
DOSE 
SEX/DURATION 
TOXIC EFFECTS 

TDLo - Lowest published toxic dose 
oral 
Rodent - mouse 
438 mg/kg 
female 8-12 day(s) after conception 

Reproductive - Effects on Newborn - growth statistics (e.g.l, reduced weight 
g~in) 

REFERENCE : 
TCMUD8 Teratogenesis. Carcinogenesis, and Mutagenesis. (Alan R. Liss, Inc., 41 
E. 11th St •• Nev York, NY 10003) V.l- 1980- volume(issue)/page/year: 7,7,87 

TYPE OF TEST 
ROtri'E OF EXPOSURE 
SPECIES OBSERVED 
DOSE 
SEX/DURATION 
TOXIC EFFECTS 

TDLO - Lowest published toxic dose 
Subcutaneous 
Rodent - mouse 
882 mg/kg 
female 6-14 day(s) after conception 

Reproductive - Effects on Embryo or Fetus - fetal death 
Reproductive - specific Developmental Abnormalities - Central Nervous System 
Reproductive -Effects on Embryo or Fetus - extra-embryonic structures (e.g., 
placenta, umbilical cord) 

REFERENCE : 
NTIS** National Technical Information Service. (Springfield, ~ 22161} 
Formerly u.s. Clearinghouse for Scientific ~ Technical Information. 
Volume(issue)/page/year: PB22l-160 

TYPE OF TEST 
ROUTE OF EXPOSURE 
SPECIES OBSERVED 
DOSE 

SEX/DURATION 
TOXIC EFFECTS 

TDLo - Lowest published toxic dose 
Subcutaneous 
Rodent - mouse 
900 mg/kg 
female 6-14 day(s) after conception 

Reproductive- Effects on Embryo or Fetus- fetotoxicity (except death. e.g .• 
stunted fetus) 
Reproductive - Specific Developmental Abnormalities - eye/ear 
Reproductive - Specific Developmental Abnormalities - craniofacial (including 
nose and tongue) 

.REFERENCE : 
NTIS** National Technical Information Service. (Springfield, VA 22161) 
Formerly u.s. Clearinghouse for Scientific ~ Technical Information. 
Volumefissue}/page/year: PS223-l60 

TYPE OF TEST 
ROUTE OF EXPOSURE 

SPECIES OBSERVED 
·DOSE 

SEX/DURATION 
TOXIC EFFECTS 

TDLO - Lowest published toxic dose 
SUbcutaneous 
Rodent - mouse 
900 mg/kg 
female 6-14 day(s) after conception 

Reproductive - Fertility - pre-implantation mortality (e.g. reduction in number 
of implants per female; total number of implants per corpora lutea) 
Reproductive - Fertility - litter size (e.g. t fetuses per litter; measured 
before birth) 
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FIGURE 10. 2 ,4-D ON CCINFO/DISC (continued) 

REFERENCE : 
NTIS•• National Technical Information Service. (Springfield, VA 22161) 
Formerly u.s. Clearinghouse for Scientific & Technical Information. 
Volume(issue)/page/year: PB223-160 

TYPE OF TEST 
ROUTE OF EXPOSURE 

SPECIES OBSERVED 
DOSE 
SEX/DURATION 
TOXIC EFFECTS 

TDLo - Lowest published toxic dose 
oral 
Rodent - hamster 
200 mg/kg 
female 7-11 day(s) after conception 

Reproductive - Fertility - litter size (e.g. t fetuses per litter; measured 
before birth) 

REFERENCE : 
BECTA6 Bulletin of Environmental Contamination and Toxicology. (Springer-Verlag 
New York, Inc., Service Center, 44 Hartz Way, Secaucus, NJ 07094) V.l-
1966- Volume(issue)/page/year: 6,559,71 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

* • MUTATION DATA * * 

Mutation in microorganiams 
Bacteria - Salmonella typhimurium 
250 ug/plate 

MUREAV Mutation Research. (Elsevier Science Pub. B.V., POB 211, 1000 AE 
Am$terdam, Netherlands) V.l- 1964- Volume(issue)/page/year: 204,615,88 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DtmATION 
REFERENCE : 

DNA repair 
Bacteria - Escherichia coli 
5 mg/disc 

NTIS•• National Technical Information Service. (Springfield, VA 22161) 
Formerly U.S. Clearinghouse for Scientific & Technical Information. 
Volume(issue)/page/year: PBB0-133226 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

DNA adduct 
Bacteria - Escherichia coli 
20 umol/L 

MOREAV Mutation Research. (Elsevier Science Pub. B. V., POB 211, 1000 AE 
Amsterdam, Netherlands) V.l- 1964- Volume{issue)/page/year: 89,95,81 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

DNA repair 
Bacteria - Bacillus aubtilis 
5 mg/diac 

NTIS** National Technical Information Service. (Springfield, VA 22161) 
Formerly U.S. Clearinghouse for Scientific & Technical Information. 
Volume(issue)/page/year: PBB0-133226 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE 

Mutation in microorganisms 
Microorganism - not otherwise specified 
1 gm/L 

MILEDM Microbios Letters. (Faculty Press, 88 Regent St., cambridge, UK) V.1-
1916- Volume(issue)/page/year: 5,103,77 

TYPE OF TEST : Mutation in microorganisms 
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TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

fiGURE 10. 2.4-D 011 CCIIIFO/DISC (continued) 

Microorganism - not otherwise specifieg 
1 grn/L 

MILEDM Microbios Letters. (Faculty Press, 
1976- Volume(issue)/page/year: 5,103,77 

88 Regent St., Cambridge, UK} V.l-

TYPE OF TEST 
TEST SYSTEM 
DOSE/Dtm.A'I'ION 
REFERENCE : 

Mutation in microorganisms 
Microorganism - not otherwise specified 
1 grn/L 

MILEDM Microbioa Letters. (Faculty Press, 88 Regent St., Cambrigge, UK) V.1-
l976- Volume(issue)/page/year: 5,103,77 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFUENCE : 

Mutation in microorganisms 
Microorganism - not otherwise specified 
1 gm/L 

MILEDM Microbios Letters. (Faculty Press, 88 Regent St., Cambridge, UK) V.l-
1976- Volume(issuel/page/year: 5,103,77 

TYPE OF TEST 
ROtn'E OF EXPOSURE 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

Specific locus test 
Oral 
Insect - Drosophila melanogaster 
5 mmol/L 

MUREAV Mutation Research. (Elsevier Science Pub. B.V., POB 211, 1000 AE 

AmSterdam, Netherlands} V.1- 1964- Volume(issue)/page/year: 319,237,93 

TYPE OF TEST 
ROUTE OF EXPOSURE 
TEST SYSTEM 
DOSE /])oRATION 
REFERENCE : 

Specific locus test 
Multiple routes 
Insect - Drosophila melanogaster 
10 ppb 

EMMUEG Environmental and Molecular Mutagenesis. (Alan R. Lias. Inc., 41 E. 
11th St., New York, NY 10003) V.10- 1987- Volume(issue)/page/year: 
25,148,95 

TYPE OF TEST 
ROU1'E OF EXPDSORE 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

Sex chrcmosome loss and nondisjunction 
Oral 
Insect - Drosophila melanogaster 
25 ppm 

ECBUDO Ecological Bulletins. 
Stockholm, Sweden) No.19-

{Editorial Service of PRN, BoX 6710, S-11385, 
1975- Volume(issue)/page/year: 27,190,78 

TYPE OF TEST 
ROUTE OF EXPOSURE 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

; Sex chromosome loss and nondisjunction 
tJnreported 
Insect - »rosophila melanogaster 
1000 ppm/lSD 

ECBUDQ Ecological Bulletins. 
Stockholm. Sweden) No.l9-

{Editorial Service of FRN, BOx 6710, S-11385, 
1975- Volume(issue)/page/year: 27,182,78 

TYPE OF 'I'ES1' 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

Mutation in microorganisms 
Yeast - Saccharomyces cerevisiae 
150 ff9/L 

ECBUDQ Ecological Bulletins. (Editorial Service of FRN, Box 6710, S-11385, 
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FIGURE 10. 2,4-D O:N CCINFO/DISC (continued} 

Stockholm, Sweden) No.~9- 1975- Volume(issue)/page/year: 27,193,78 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

Gene conversion and mitotic recombination 
Mold - Aspergillus nidulans 
4 umol/L 

MUREAV MUtation Research. (Elsevier Science Pub. B.V., POB 21~. 1000 AE 
Amsterdam, Netherlands} V.l- 1964- Volume(issue)/page/year: 204,615,88 

TYPE OF TEST 

TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

DNA damage 
Fish - salmon Sperm 
1 mmol/L 

PYTCAS Phytochemistry. An International Journal of Plant Biochemistry. 
(Pergamon Press Inc., Maxwell Bouse, Fairview Park, Elmsford, NY 10523) V.1-
196~- Volume(issue)/page/year: 11,3~35,?2 

TYPE OF TEST 

TEST' SYSTEM 
DOSE/DURATION 
REFERENCE : 

Unscheduled DNA synthesis 
Human Fibroblast 
1 umol/L 

MUREAV Mutation Research. (Elsevier Science Pub. B.V., POB 211, 1000 AE 
Amsterdam, Netherlands) V.~- ~964- Volume(issue)/page/year: 42,161,?7 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

Cytogenetic analysis 
Human Lymphocyte 
20 ug/L 

CYGEDX Cytology and Genetics (English Translation). Translation of TGANAX. 
(Allerton Press Inc., 150 Fifth Ave., New York, NY ~0011) V.B- 1974-
Volume(issue)/page/year: 8(3},6,74 

TYPE OF TEST 

TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

Sister chromatid exchange 
Human Lymphocyte 
10 mg/L 

JOHEAB Journal of Heredity. 
Washington, DC 20006) V.S-

{American Genetic Assoc .• 818 18th St., NW, 
19~4- Volume(is•ue)/page/year: 73,224,82 

TYPE OF TEST 
Rotrl'E OF EXPOSURE 

TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

Cytogenetic analysis 
Intraperitoneal 
Rodent - rat 
100 ug/kg 

CYTOAN Cytologia. (Japan 
Francisco, CA 94103) V.1-

Pub. Trading Co. (USA), 1255 Howard St., San 
1929- Volume(issue)/page/year: 52,275,87 

TYPE OF TEST 
ROUTE OF EXPOSURE 

TEST SYSTEM 
DOSE/DtJRATION 
REFERENCE : 

DNA inhibition 
Oral 
Rodent - 1110U8e 
200 mg/kg 

MDREAV Mutation Research. (Elsevier Science Pub. B.V., POB 211, 1000 AE 
Amsterdam, Netherlands} V.1- 1964- Volume(issue)/page/year: 55,197,78 

TYPE OF TEST 
ROUTE OF EXPOSURE 
TEST SYSTEM 

Cytogenetic analysis 
Oral 
Rodent - mouse 

149 



FIGURE 10. 2.4-n ON CCDIFO/DISC (continued) 

DOSE/DURATION : 100 mg/kg 
REFERENCE : 

CYGEDX Cytology and Genetics (English Translation). Translation of "'"GANAlt. 

(Allerton Press Inc., 150 Fifth Ave., New York, NY 10011) V.B- 1974-
Volume(issue)/page/year: 8(3),6,74 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

DNA inhibition 
Rodent - hamster OVary 
1 nnol/L 

TOL£05 Toxicology Letters. (Elaevier Science Pub. B.V., POB 211, 1000 AE 
Amsterdam. Netherlands) V.l- 1977- Volume(issue)/page/year: 29,137,85 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

cytogenetic analysis 
Rodent - hamster Ovary 
2400 mg/L 

EMMUEG Environmental and Molecular Mutagenesis. (Alan R. Lias. Inc., 41 E. 
11th St., New York, NY 10003) V.10- 1987- Volume(i•aue)/page/yaar: 
10(Suppl 10),1,87 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

Sister chromatid exchange 
Rodent - hamster Ovary 
167 rttg/L 

EMMUEG Environmental and Molecular Mutagenesis. (Alan R. Liss. Inc., 41 E. 
11th St., New York, NY 10003) V.10- 1987- Volume(issue)/page/year: 
lD(Suppl 10},1,87 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

Mutation in mammalian somatic cells 
Rodent - hamster Lung 
10 wnol/L 

CBINAB Cbemico-Biolcgical Interactions. 
Ltd., POB 85, Limerick, Ireland) V.1-
19, 369,77 

(Elsevier Scientific Pub. Ireland 
1'69- Volume{issue)/page/year: 

TYPE OF TEST 
TEST SYSTEM 
DOSE/DURATION 
REFERENCE : 

Cytogenetic analysis 
Mammal - cattle ICidney 
1 ppm 

ITCSAF In Vitro. (Rockville, MD) V.1-20, 1965-85. For publisher information, 
see ICDBEO. Volume(issue)/page/year: 8,416,73 

TYPE OF TEST 
TEST SYS"I'EM 

DOSE/DURATION 
REFERENCE : 

DNA damage 
Mammal - species unspecified Lymphocyte 
1 mmol/L 

PYTCAS Phytochemistry. An International Journal of Plant Biochemistry. 
(Pergamon Press Inc., Maxwell Bouse, Fairview Park, Elmsford, NY 10523) V.1-
1961- Volume(issue)/page/year: 11,3135,72 

*** REVIEWS ••• 

ACGIB TLV-TWA 10 mg/m3 
85INA8 •Documentation of the Threshold Limit Values and Biological Exposure 

Indices, • 5th ed., Cincinnati, OH, American Conference of Govenmental 
Industrial Hygienists, Inc: .• 1986 Volume(issue)/page/year: 6,375,91 

150 



FIGURE 10. 2,4-D OR CCiliiD./.DISC (continued) 

IARC Cancer Review:Human Limited Evidence 
IMEMDT IARC Monographs on the Evaluation of carcinogenic Risk of Chemicals 

to Man. (WHO Publications Centre USA, 49 Sheridan Ave., Albany, NY 12210) V.1-
1972- Volume(iasue}/page/year: 41,357,86 

:IAR.C Cancer Review:Animal Inadequate Evidence 
IMEMDT IARC Monographs on the Evaluation of Carcinogenic Risk of Chemicals 

to Man. (WHO Publications Centre USA, 49 Sheridan Ave., Albany, NY 12210) V.l-
1972- Volume(issue)/page/year: 15,111,77 

TOXICOLOGY REVIEW 
RREVAH Residue Reviews. (Springer-Verlag New York, Inc., service Center, 44 

Hartz way, Secaucus, NJ 070941 V.1- 1962- Volume(issue)/page/year: 59,1,75 

TOXICOLOGY REVIEW 
OTTIAF Deutsche Tieraerztliche Wochenschrift. (Hanover, Ped. Rep. Ger.) 

V.l-77, 1893-1970. Volume!issue}/page/year: 80,485,73 

TOXICOLOGY REVIEW 
RREVAH Residue Reviews. (Springer-Verlag New York, Inc., Service Center, 44 

Hartz way, Secaucus, NJ 07094) V.1- 1962- Volume(issue)/page/year: 
56,107,75 

TOXICOLOGY REVIEW 
ECMAAI Economie et Medecine Animales. (Paris, France) V.1-17, 1960-76. 

Discontinued. Volume(iasue}/page/year: 14,141,73 

TOXICOLOGY REVIEW 
BIOGAL Biologico. (lD$tituto Biologic&, Av. Cons. Rodriques Alves, 1252, 

CEP 04014, Sao Paulo, Brazill V.1- 1935- Volume(issue)/page/year: 
40(2),44,74 

TOXICOLOGY REVIEW 
HYSAAV Hygiene and Sanitation (USSR.). 

(Springfield, ~) 1964-71. Discontinued. 
31(7-9),383,66 

English translation of GlSAAA. 
Volume(issue)/page/year: 

*** U.S. STANDARDS AND REGULATIONS *** 

EPA FIFRA 1988 PESTICIDE SUBJECT TO REGISTRATION OR RE-REGISTRATION 
FEREAC Federal Register. (U.S. Government Printing Office, Supt. of 

Documents. Washington, DC 20402) V.1- 1936- Volume(iasue)/page/year: 
54,7740,89 

MSHA STANDARD-air: TWA 10 1r1g /ml 
DTLVS• •Documentation of Threshold Limit Values for Substances in Workroom 

Air.• For publisher information, see 85~8. Volume(issue}/page/year: 3,67,71 

OSHA PEL (Gen :tndu) :8R TWA 10 ~~~g/mJ 
CFRGBR code of Federal Regulations. (U.S. Government Printing Office, Supt. 

of Documents, Washington, DC 20402) Volume(issue)/page/year: 29,1910.1000,94 

OSHA PEL (Construe) :8H TWA 10 mg/ml 
CFRGBR Code of Federal Regulations. (U.S. Government Printing Office, Supt. 

of Documents, Washington, DC 20402) Volume(issue)/page/year: 29,1926.55,94 

OSHA PEL (Shipyard) : BB TWA 10 ~ng/ml 



FIGURE 10. 2,4.-D OB CCI.ID"'/DISC (continued) 

CFRGBR Code of Federal Regulations. (U.S. Government Printing Office, Supt. 
of Documents, Washington. DC 20402) Volume(issuel/page/year: 29,1915.1000,93 

OSHA PEL (Fed Cent) :811 TWA 10 cng/ml 
CFRGBR Code of Federal Regulations. (U.S. Government Printing Office, Supt. 

of Documents, Washington, DC 20402) Volume(issue)/page/year: 4~,50-204.50,94 

*** OCCUPATIONAL EXPOSORE LIMITS *** 

OEL-AUSTRALIA:TWA 10 mg/ml JAN93 

OEL-AUSTRIA:TWA 10 mg/mJ JAN93 

DEL-BELGIUM: TWA 10 mg/ml JAN93 

OEL-DENMARX:TWA 5 mg/ml JAN93 

OEL•FINLAND:TWA 10 mg/lftl;STEL 20 mg/ml;Skin JAN93 

OEL-FRANCE:TWA 10 1Dg/m3 JAN93 

AOEL-GE'RMANY:TWA 10 mg/m3 JAN93 

OEL-BUNGARY:TWA 1 mg/ml;STEL 2 mg/ml;Skin JAN93 

OEL- THE NE'l"HERLANDS :TWA 10 mg /ml JAN93 

OEL-THE PHILIPPINES:TWA 10 mg/m3 JAN93 

OEL-POIJ\ND: TWA 7 mg /ml JAN93 

OEL-SWITZER.LAND:TWA 10 mg/m3 ;STEL SO mg/ml JAN93 

OEL- 'l'HAII.»m: TWA 10 mg /ltll JAN9l 

OEL-TURKEY:TWA 10 mg/ml JAN93 

OEL-ONITED lUNGDOM:TWA 10 mg/ml;STEL 20 mg/1113 JAN93 

OEL IN BULGARIA# COLCHBIA, JORJJAN, ltOREA check ACGm TLV 

OEL IN NEW ZEALAND, SINGAPORE, VIE"'"'QM check ACGIB TLV 

*** NIOSH STANDARDS DEVELOPMENT AND SURVEII...I..ANCB DATA ••• 

NIOSB RE~ED EXPOSURE LEVEL (REL} : 
NIOSR REL TO 2,4-D-air:10R TWA 10 mg/lftl 

REFERENCE : 
NIOSH* National Institute for Occupational Safety and Health, u.s. Dept. of 
Health, Education, and Welfare, Reports and Memoranda. Volume (issue) /page/year: 
DHHS 192-100,92 

NIOSB OCC'OPATlONAL EXPOSURE SURVEY DATA 
NOBS - National Occupational Hazard Survey (1974) 

NOBS aazarcl Code - 24270 
No. of Facilities: 1132 (estimated) 
No. of Industries: 6 

No. of Occupations; a 

1S2 



nGORE 10. 2 ..,4-D OR CCDTFO/DISC (continued) 

No. of Employees: 6266 (estimated) 

NOES - National Occupational Exposure Survey (1983) 
NOES Hazard Code - 24270 

No. of Facilities: '" (estimated) 
No. of Industries: 1 
No. of OCcupations: 1 
No. of Employees: 4.71 (estimated) 

*** STATUS IN U.S. *** 

EPA GENETOX PROGRAM 1988, Positive: In vivo cytogenetics-nonhuman bone marrow 

EPA GENETOX PROGRAM 1988, Positive: In vitro cytogenetics-human lymphocyte 

EPA GENETOX PROGRAM 1'88, Positive: B subtilis rec assay; E coli polA without 
S9 

EPA GENE'I'OX PROGRAM 1988, Positive: V79 cell culture-gene mutation 

EPA GENETOX PROGRAM 1988, Positive: s cerevisiae gene conversion 

EPA GENETOX PROGRAM 1988, Negative: D melanogaster-whole sex chrom. loss 

EPA GENETOX PROGRAM 1988, Negative: D melanogaster-nondisjunction 

EPA GENETOX PROGRAM 1988, Negative: Histidine reversion-Ames test 

EPA GENETOX PROGRAM 1988, Negative: D melanogaster Sex-linked lethal 

EPA GENETOX PROGRAM 1988, Negative: In vitro UDS-human fibroblast; TRP 
reversion 

EPA GENETOX PROGRAM 1988, Negative: s cerevisiae-homozygosis 

EPA GENETOX PRcxmAM 1988, Inconclusive: carcinogenicity-mouse/rat; Mammalillll 
micronucleus 

EPA TSCA Section 8(b) CHEMICAL INVENTORY 

EPA TSCA Section B(d) unpublished health/safety studies 

On EPA IRIS database 

EPA TSCA TEST SOBMISSION {TSCATS) DATA BASE • .JULY 1996 

NcrOSH Analytical Method, 1994: 2,4-D, 5001 

NTP Carcinogenesis studies; on test (prechronic studies). May 1996 

*** END OF RECORD *** 
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FIGIJB.E 11. SILYERPIATTER. 

PC-SPIRS l.l 0 RTECS (through october 1996) 

RTECS (throu£b October 1996) usage ia aubject to the terms and conditions of 
the SUbscrlp ion and License Agreement and the applicable copyright and 
intellectual property protection as dictated by the appropriate laws of your 
country and/or by Xnternational Convention. 

AN: :XU0175000 
PH: Toluene, 2,4,6-trinitro­
RN: current: 118-96-7 
'DD: 9610 
KF: C7-H5-N3-o6 
JIW: 227.15 
WL: WNR 81 CNW ENW 

1 of 1 
Marked Record 

SY: Benzene, 2-aethyl-1,3,5-trinitro-; Entaufon; 
2-Methyl-1,3,5-trinitrobenzene; NCI-c56155; TNT; alpha-Tnt; TNT (OSHA); TNT, 
dry or wetted with <30\ water, :by weight (tJN0209) (DOT); TNT-tolite (French); 
Tolit; Tolite; 2,4,6-Trinitrotolueen (DUtch); Trinitrotoluene; Trinitrotoluene 
(UN0209) (DOT); Trinitrotoluene, wetted with not <30\ water, by weight (UN1356) 
(DOT); a-Trinitrotoluene; sym-Trinitrotoluene; 2,4,6-Trinitrotoluene 
(ACGIH:OSBA); s-Trinitrotoluol; sym-Trinitrotoluol; 2,4,6-Trinitrotoluol 
(German); Tritol; Triton; Trojnitrotoluen (Polish); Trotyl; Trotyl oil; UN0209 
(DOT) ; UN1356 (DOT) 
cc: Agricultural-Chemical-and-Pesticide (A); Tumorigen (C); Mutagen (M); 
Reproductive-Effector (T); Human-Data (P); Pri.Jiary-Irritant (S) 
ID: 
skn-rbt 500 mg/24H MLD 

National Technical Information Service. AD-8011-150 (NTIS**) 
ME: 
amo-sat 10 ug/plate (+/-S9) 

National Technical Information Service. AD-A080-146 (NTIS**); 
bfa-ratfsat 50 mgfkg 

Mutation Reaearch. 262,167,91 (MUREAV); 
llSC-JIIUS-lYJil 40 •9/L 

cancer Letters (Shannon, Ireland). 20,103,83 (CALEDQ) 
RE: 
T02 orl-rat TDLo: 5376 mgfkg (280 male) 

Journal of Toxicology and Environmental Health. 9,565,82 (JTERD6) 
AT: 
F08-J24-K30 orl-hmn LDLo: 28 qmfkg 

•Toxicology of Drugs and Chemicals,• Deichmann, W.B., New 
York, Academic Press, Inc., 1969 -,610,69 (34ZIAG); 

F07-F11-P12 orl-rat LD50: 795 •9/kg 
Journal of "l'oxicology and Environmental Health. 9,565,82 (JTERD6); 

F07-F11-F12 orl-mus LD50: 660 mg/kg 
Journal o~ Toxicology and Environmental Health. 9,565,82 (JTEHD6); 

J22-J24-R01 orl-cat LDLo: 1850 aqfkq 
Special Report Series--Medical Research Council (United Xinqdom}. 
58,32,21 (XRCSAB); 

J22-J24-R01 scu-cat LDLo: 200 .gfkg 
Special Report series--Medical Research Council (United Kingdom). 
58,32,21 (MRCSAB); 

F12-Kl2-J24 orl-r:bt LDLo: 500 aq/kg 
Special Report Series--Medical Research Council (United Rinqdom). 
58,32,21 (MRCSAB); 

F12-K12-J24 scu-rbt LDLo: 500 mg/kq 
special Report Series--Medical Research Council (United Kingdom). 
58,32,21 VKRCSAB) 



FIGURE ll. SILVERPLATrn (continued) 

MD: 
LJO-P28-Z73 orl-rat TDLo: 7200 •g/kq/6W-I 

Toxicology Letters. 55,343,91 (TOLEDS); 
F15-P05-U01 orl-rat TDLo: 11375 mg/kg/13W-C 

Toxicology. 32,253,84 (TXCYAC); 
L30-Y08-Y37 orl-rat TDLo: 3 qm/kg/JOD-1 

Gigiena Truda i Prcfessional'nye Zabolevaniya. 18(10),57,74 (CTPZAB); 
L7D-N7l-P27 orl-mus TDLo: 11 mq/kg/13W-C 

Journal of ToxicolOgy and Environmental Health. 9,565,82 (JTEHD6); 
L70-P05-U01 orl-dog TDLo: 182 mq/kq/13W-C 

Journal of Toxicology and Environmental Health. 9,565,82 (JTEHD6); 
L70-P05-P27 orl-doq TDLo: 1456 mg/kq/26W-I 

Toxicology. 63,233,90 (TXCYAC) 
TR: 
ACGIH TLV-TWA 0.5 mg/m3 (skin) 

•Documentation of the Threshold Limit Values and Biological 
Exposure Indices, • 5th ad. , cincinnati, OH, American Conference 
of Governmental Industrial Hygienists, Inc., 1986 
6,1652,91 (85INA8); 

IARC Cancer Review: Animal Inadequate Evidence 
IARC Monographs on the Evaluation of Carcinogenic Risk of 
Chemicals to Han. 65,449,96 (IMEMDT); 

!ARC cancer Review: Human Inadequate Evidence 
IARC Monographs on the Evaluation of Carcinogenic Risk of 
Chemicals to Man. 65,449,96 (IMEMDT); 

!ARC cancer Review: Group 3 
IARC Monographs on the Evaluation of Carcinogenic Risk of 
Chemicals to Man. 65,449,96 (IMEMDT); 

TOXICOLOGY REVIEW 
National Technical Information Service. AD778-725 (NTIS**); 

TOXICOLOGY REVIEW 
CRC Critical Reviews in Toxicology. 1(1),93,71 (CRTXB2); 

TOXICOLOGY REVIEW 
Pharmacological Reviews. 4,1,52 (PAREAQ) 

SR: DOT-HAZARD: EXPLOSIVE 1.1D; LABEL: EXPLOSIVE 1.1D (UN0209) 
Code of Federal Regulations. 49,172.101,92 (CFRGBR}; 

DOT-HAZAlU>: 4.1; LABEL: FLAMMABLE SOLID (UN1356) 
Code of Federal Regulations. 49,172.101,92 (CFRGBR); 

KSHA STANDARD-air: TWA 0.2 ppm (0.5 mqfm3} (skin} 
"Documentation of Threshold Limit Values for Substances in 
Workroom Air." For publisher information, see 85INA8. 
3,270,71 (DTLVS*); 

OSHA PEL (Gen Indu): BH TWA 1.50 mgfml (akin) 
Code of Federal Regulations. 29,1910.1000,94 (CFRGBR); 

OSHA PEL (Construe): 8H TWA 1.50 mgjml (akin) 
Code of Federal Regulations. 29,1926.55,94 (CFRGBR); 

OSHA PEL (Shipyard): 8H TWA 1.50 mg/•3 (skin) 
Code of Federal Regulations. 29,1915.1000,93 (CFRGBR); 

OSHA PEL (Fed Cont): 8H TWA 1.50 mgjm3 (skin) 
Code of Federal Regulations. 41,50-204.50,94 (CFRGBR). 

OEL-ARAB Republic of Eqypt:TWA 0.5 mg/m3 JAN93. 
OEL-AUSTRALIA:TWA 0.5 mg/m3;Skin JAN93. 
OEL-BELGIUH:TWA 0.5 •g/mJ;Skin JAN9J. 
OEL-DENMARK:STEL 0.5 mqfmJ;Skin JAN93. 
OEL-FINLAND:TWA 0.5 mgfmJ;STEL 3 mg/m3;Skin JAN93. 
OEL-FRANCE:TWA 0.5 mg/m3;Skin JAN93. 
OEL-GERMANY:TWA 0.01 ppm (0.1 mg/ml);Skin;Carcinoqen JAN93. 
OEL-HUNGARY:TWA 0.3 mg/ml;STEL 0.5 mg/aJ;Skin JAN93. 
OEL-THE NETHERLANDS:TWA 0.5 mg/m3;Skin JAN93. 
OEL-THE PHILIPPINES:TWA 1.5 mq/m3;Skin JAN93. 
OEL-RUSSIA:TWA 0.1 •g/m3;STEL 0.5 mgjm3;Skin JAN93. 

lli'i 



FIGDBE 11. SILVERPLtJ'lER (conti.uued) 

OEL-SWITZERLAND:TWA 0.01 ppm (0.1 agfa3);STEL 0.02 ppm;Skin JAN93. 
OEL-TCRXEY:TWA 1.5 ~/al;Skin JAN93. 
OEL-ONITED JaNGDOM:'l'WA 0.5 agfml;S'l'EL 0.5 •gfm3 JAN93. 
OEL Dt BULGARIA, COLOMBIA, JORDAN, KOREA cbeck ACGIB TLV. 
OEL Dt HEW ZEALAND, SINGAPORE, VIETNAM cbeck ACGm TLV 
ND: lflOSB REL '1'0 2,4,6-'l'RIHI'l'ROTOLUENE-air: lOB TWA 0.5 agta3 (Sk) 

Rational IDstitute for OCcupational Safety and Health, u. 
DBHS #92-100,92 (NIOSH*); 

ROES 1983: BZD 74550; JJI:S Z; 'l'H1" 10; HOS 1; THE 31 
SL: EPA GENETOX PROGRAM 1988, Positive: Histidine reversion-Ames test 
EPA TSCA Section 8 (b) CHEMICAL INVENTORY 
EPA TSCA section 8(d) unpublished health/safety studies 
On EPA DUS database 
EPA TSCA 'l'EST SUBMISSION (TSCATS) DATA BASE, OCTOBER 1996 
OSHA ANALYTICAL METHOD #44 
OD: Also in OHKTADS: 7217371 in ace 

•rL 



FIGURE 12. 2 ,4-:-D OH SILVERPLA'n'Eit 

PC-SP:IRS 3.30 RTECS {through october 1996) 

RTECSu!athrough October 1996) usage is aubject to the terms and conditions of 
the s crlption and License Agreement and the applicable Copyriqht and 
intellectual property protection as dictated by the appropriate laws of your 
country and/or by International convention. 

1 of 1. 
Marked Record 

AN: AG6825000 
PN: Acetic acid, (2,4-dichlorophenoxy)­
RN: Current: 94-75-7 
UD: 9610 
MF: C8-H6-Cl2-03 
KW: 221.04 
WL: QV10R BG DC 
SY: Acide 2,4-dichloro pbenoxyacatiqua (French); 
Acido(2,4-dicloro-renossi)-acetico (Italian); Acme amine 4; Acme butyl ester 4; 
Acme LV 4; Aqrotect; Amidox; Amoxone; Aqua-Kleen; Barrage; BH 2,4-D; 
Brush-rhap; B-Selektonon; Cbipco turf herbicide •D"; Chloroxone; Citrus fix; 
crop rider; 2,4-D (ACGIH:OSHA); 2,4-D acid; Debroussaillant 600; Oecamine; 
Deherban; (2,4-Dichloor-fenoxy)-azijnzuur (Dutch); Dichlorophenoxyacetic acid; 
2,4-Dichlorophenoxyacetic acid; Dichlorophenoxyacetic acid (OSHA}; 
2,4-Dichlorphenoxyacetic acid; (2,4-Dichlor-phenoxy)-essiqsaeure (German); 
Dicopur; DMA-4; Oormone; 2,4-Dwuchlorofenoksyoctowy kwas (Polish); Emulsamine 
BK; Emulsamine E-3; ENT 8,538; Envert 171; Envert DT; Estone; Famco; 
Fernimine; Fernoxone; Ferxone; Foredex 75; Bedonal; Hedonal (the herbicide); 
Herbidal; Hivol-44; Ipaner; Kwasu 2,4-dwuchlorofenoksyoctowego (Polish); Kwas 
2,4-dwuchlorofenoksyoctowy (Polish); Kyselina 2,4-dichlorfenoxyoctova (Czech); 
Lawn-keep; Macrondray; Miracle; Monosan; Moxone; Netaqrone; Netagrone 600; NSC 
423; Pennamine; Pennamine D; Phenox; Pielik; Plantqard; RCRA waste number U240; 
Rhodia; Spritz-hormin/2,4-D; Spritz-hormit/2,4-D; Superormone concentre; 
U-5043; U 46DP; Vergemaster; Verton; Verton D; Verton 20; Vidon 638; 
Weed-Aq-Bar; Weedar-64; Weedatul; Weedez wonder BAR; Weedone LV4; Weed-rhap; 
weed TOX; weedtrol 
cc: Aqricultural-Cbemical-and-Pesticide (A); Tumoriqen (C); Mutagen (M); 
Reproductive-Effector (T}; Human-Data (P); Primary-Irritant (S) 
IO: 
akn-rbt 500 mg/24H MLD 

•sbornik Vysledku Toxixoloqickeho Vysetreni tatek A Pripravku,• 
Harbold, J.V., Institut Pro Vychovu Vedoucicn Pracovniku Chemickeho 
Prumyclu Praha, Czechoslovakia, 1972 -,279,72 (2BZPAK); 

eye-rbt 750 uqf24H SEV 

ME: 

•sbornik Vysledku Toxixoloqickeho Vysetreni Latek A Pripravku,• 
Harbold, J. V. , Insti tut Pro Vychovu Vedoucicn Pracovniku Chemickeho 
Prumyclu Praha, czechoslovakia, 1972 -,279,72 (28ZPAK) 

mmo-sat 250 uqfplate (-S9) 
Mutation Research. 204,615,88 (MUREAV); 

dnr-esc 5 mg/disc 
National Technical Infor.ation service. PBS0-133226 (NTIS**); 

dna-esc 20 umol/L 
Mutation Research. 89,95,81 (MUREAV); 

dnr-bcs 5 mg/disc 
National Technical Information Service. PBS0-133226 (NTIS**); 

amo-omi 1 qmfL (-S9) 
Microbios Letters. 5,103,77 (HILEDK); 

mmo-omi 1 gmJL (-S9) 
Kicrobios Letters. 5,103,77 (HILEDM); 

mmo-omi 1 qmfL (-S9) 



FIGURE 12. 2.4-D ON SILYERPIArrEI. (continued) 

Microbios Letters. 5,103,77 (MILEDM); 
aao-OJD.i 1 qm/L (-S9) 

Microbios Letters. 5,103,77 (HILEDM); 
alt-dmg-orl 5 wmol/L 

Mutation Research. 319,237,93 (MUREAV); 
slt-dmg-aul 10 ppb 

Environ.ental and Molecular MUtagenesis. 25,148,95 (EMMUEG); 
sln-dllg-orl 25 ppm 

Ecological Bulletins. 27,190,78 (ECBUDQ); 
sln-dmg-unr 1000 ppmf15D 

Ecological Bulletins. 27,182,78 (ECBUDQ); 
-o-smc 150 JIJI'l/L (-S9) 

Ecological Bulletins. 27,193,78 (ECBODQ); 
arc-asn 4 umol/L 

Mutation Research. 204,615,88 (MUREAV); 
dnd-sal-spr 1 ~ol/L 

Phytochemistry. 11,3135,72 (PYTCAS); 
dns-h=n-fbr 1 umol/L 

MUtation Research. 42,161,77 (KOREAV); 
cyt-~-lya 20 ugjL 

Cytology and Genetics (English Translation). 8(3) ,6,74 (CYGEDX); 
aca-hJm-lYI' 10 ag/L 

Journal o~ Heredity. 73,224,82 (JOHEAB); 
eyt-rat-ipr 100 ug/kg 

Cytoloqia. 52,275,87 (CYTOAN); 
dni-JIUS-orl 200 •gJkq 

Mutation Research. 55,197,78 (MOREAV); 
cyt-aus-orl 100 •g/kg 

Cytology and Genetics (English Translation). 8(3),6,74 (CYGEDX); 
dni-halll-ovr 1 JlmOl/L 

~oxieoloqy Letters. 29,137,85 (TOLED5); 
eyt-bam-ovr 2400 mg/L 

Environmental and Molecular Mutagenesis. 10(Suppl 10),1,87 (EMMUEG); 
ace-ham-ovr 167 •9/L 

Environmental and Molecular Mutagenesis. 10(Suppl 10),1,87 (EHMUEG); 
-.sc-ham-lng 10 WDOl/L 

Cbemico-Bioloqical Interactions. 19,369,77 (CBINAB); 
cyt-ctl-kdy 1 ppm 

In Vitro. 8,416,73 (ITCSAF); 
dnd-.am-lya 1 ~ol/L 

Phytochemistry. 11,3135,72 (PYTCAS) 
RE: 
T48 orl-rat TDLO: 220 ugJkg (1-22D preg) 

Gigiena i Sanitariya. 50(10),76,85 (GISAAA); 
T46-T34-T35 orl-rat TDLO: 1 gm/kg (6-15D preg) 

Toxicology and Applied Pharmacology. 22,14,72 (TXAPA9); 
T46 orl-rat TDLO: 125 mgjkq (6-15D preg) 

Foo4 and Cosmetics Toxicology. 9,801,71 (FCTXAV); 
T34-T41-TS3 orl-rat TDLo: 500 •qJkq (6-lSD preg) 

Food and Cosmetics Toxicology. 9, 801,71 (FCTXAV) ; 
T55-T81 orl-rat TDLo: soo mg/kq (6-15D preg) 

Food and cosmetics Toxicology. 9,801,71 (FCTXAV); 
T34-T35-T43 orl-mus TDLo: 707 mgfkg (11-14D preg) 

Archives of Environmental Contamination and Toxicology. 
6,33,77 (AECTCV); 

T26-T31-T42 orl-aus TDLO: 900 ""9/kg (6-140 preg) 
National Technical Information Service. PB223-160 (NTIS**); 

T81 orl-mus TDLO: 438 mqfkg (8-12D preg) 
Teratogenesis, carcinogenesis, and Mutagenesis. 7,7,87 (TCMUDB); 

T35-T41-T31 scu-mus TDLo: 882 mgfkg (6-14D preg) 
Rational Technical Information service. PB223-160 (NTIS**); 
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FIGU:R.E 12. 2~4-D OK SILVKRPIATI'ER. (continued) 

T34-T42-T43 
National 

T24-T26 
National 

T26 
Bulletin 
6,!559,71 

AT: 

acu-mus 'l'DLo: 900 mqJkq (6-14D preg) 
Technical Information Service. PB223-160 (NTIS**); 
scu-mus TDLo: 900 mg/kg (6-14D preg) 
Technical Information Service. PB223-160 (NTIS**}; 
orl-ham TDLo: 200 mg/kg (7-llD preg) 
of Environmental Contamination and Toxicology. 
(BECTA6) 

F24-J25 orl-man TDLo: 2 qm/kq 
Archives of Toxicology. 66,518,92 (ARTODN}; 

F24-G10-J25 orl-man TDLo: 5714 aqfkq 
Archives of Toxicology·. 66,518,92 (ARTODN); 

X13-F24-F07 orl-hmn LDLo: 80 mq/kq 
Archives of Pathology. 94,270,72 (ARPAAQ); 

F12 orl-man LDLo: 93 J1t9/kq 
Pharmacological Reviews. 14,225,62 (PAREAQ); 

T/E unlistd orl-rat LDSO: 375 •q/kg 
Farm Chemicals Handbook. -,C174,91 (FMCHA2); 

T/E unlistd skn-rat LDSO: 1500 mqfkq 
World Review of Pest Control. 9,119,70 (WRPCA2); 

C06-718-F24 ipr-rat LDSO: 666 mqJkq 
Journal of ~ndustrial Hygiene and Toxicology. 29,85,47 (JIHTAB}; 

'1'/E unlistd orl-mus LDSO: 347 mq/kg 
Roc~niki Panstwoweqo Zakladu Hiqieny. 31,373,80 (RPZHAW); 

T/E unlistd ipr-mus LDLo: 125 lllg/kg 
Toxicology and Applied Pharmacology. 23,288,72 (TXAPA9); 

F20-F24 orl-dog LD50: 100 lllg/kg 
Archives of Environmental Health. 7,202,63 (AEHLAU); 

'1'/E unlistd orl-rbt LDLo: BOO mq/kq 
Archives des Maladies Professionnelles de Medecine du Travail 
et de Securite Sociale. 12,26,51 (AMPMAR); 

F19-R10 skn-rbt LD50: 1400 mq/kg 
Quarterly Bulletin--Association of Food and Drug Officials 
of the United States. 16,3,52 (AFDOAQ); 

C06-F1B-F24 ipr-rbt LD50: 400 Dq/kq 
Journal of ~ndustrial Hygiene and Toxicology. 29,85,47 (JIH'l'AB); 

C06-F18-724 ivn-rbt LD50: 400 •g/kq 
Journal of Industrial Hygiene and Toxicology. 29,85,47 (JIHTAB); 

T/E unlistd orl-qpq LD50: 469 •qJkq 
American Journal of Veterinary Research. 15,622,54 (AJVRAH); 

C06-F18-F24 ipr-qpg LD50: 666 •g/kq 
Journal of ~ndustrial Hygiene and Toxicology. 29,85,47 (~HTAB); 

T/E unlistd orl-ham LDSO: 500 •g/kg 
Toxicology and Applied Pharmacology. 4B,Al92,79 (TXAPA9); 

X05-F07-L03 orl-ckn LD50: 541 mq/kq 
American Journal of Veterinary Research. 15,622,54 (AJVRAH); 

T/E unlistd orl-mam LDSO: 375 mgfkg 
Science. 165,465,69 (SCIEAS) 

MD: 
UOl orl-rat TDLo: 13650 mq/kg/13W-C 

Fundamental and Applied Toxicology. 9,423,87 (FAATDF); 
Fl8 orl-rat TOLo: 200 aqfkg/5W-I 

Neurobehavioral Toxicology and Teratology. 5,331,83 (NTOTDY); 
D20-F17 orl-rat TDLo: 54750 »q/kg/1Y-c 

Toxicologist. 15,23,95 (TOXID9); 
P70-U01-Z01 orl-dog TDLo: 700 ~/kg/900-I 

AKA Archives of Industrial Hygiene and OCcupational Medicine. 
7,61,53 (AMIHBC); 

M03-L30-P28 orl-doq TDLo: 1820 mg/kg/52W-C 
Fundamental and Applied Toxicology. 29,78,96 (FAATDF); 

Q01-R03-Z01 ivn-doq TDLo: 300 mq/kg/6D-I 
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FIGURE 12. -2~4-D OH SILVERPIA."'T.EEt (c:ontf.uued) 

Journal of Zndustrial Byqiene and Toxicology. 29,85,47 (JIHTAB) 
TR: 
ACGZB TLV-TWA 10 aq/Jll3 

•DocUmentation of the Threshold Limit Values and Biological 
Exposure Indices, • 5th ed., Cincinnati, OH, American Conference 
of Governmental Industrial Hygienists, Inc., 1986 
6,375,91 (85rNA8); 

.zARC cancer Review: Human Lilli ted Evidence 
IARC Monographs on the Evaluation of carcinogenic Risk of 
Chemicals to Man. 41,357,86 (IMEMDT); 

IARC cancer Review: Anblal I:nadequate Evidence 
IARC Monographs on the· Evaluation of carcinogenic Risk of 
Cb.emicals to Man. 15,111,77 (l:MEMDT); 

TOXZCOLOGY REVI:EW 
Residue Reviews. 59,1,75 (RREVAH); 

TOXICOLOGY REVZEW 
Deutsche Tieraerztliche Wochenschrift. 80,485,73 (DTTIAF); 

TOXI:COLOGY REVI:EW 
Residue Reviews. 56,107,75 (RREVAH); 

TOXI:COLOGY REVI:EW 
Economie et Medecine Aniaales. 14,141,73 (ECMAAI:); 

TOXI:COLOGY REVIEW 
Bioloqico. 40(2),44,74 (BIOGAL); 

TOXICOLOGY R.EVXEW 
Hygiene and Sanitation (USSR). 31(7-9),383,66 (BYSAAV) 

SR: EPA FIFRA 1988 PESTICIDE SUBJECT TO REGISTRATION OR RE-REGISTRATION 
Federal Register. 54,7740,89 (FEREAC); 

MSHA STANDARD-air: TWA 10 aqfm3 
•Documentation of Threshold Limit Values for Substances in 
Workroom Air.• For publisher information, see 85INA8. 
3,67,71 (DTLVS*); 

OSHA PEL (Gen Zndu): 8B TWA 10 •qfa3 
Code of Federal RegUlations. 29,1910.1000,94 (CF.RGBR); 

OSHA PEL (Construe): BH TWA 10 mqfaJ 
Code of Federal Regulations. 29,1926.55,94 (CFRGBR); 

OSHA PEL (Shipyard): 8B TWA 10 mgfal 
Code of Federal Regulations. 29,1915.1000,93 (CFRGBR); 

OSHA PEL (Fed COnt) : 8H TWA 10 •q/a3 
Code of Federal Regulations. 41,50-204.50,94 (CFRGBR). 

OEL-AUSTRAL1A:TWA 10 agfm3 JAH93. 
OEL-AUSTRIA:TWA 10 aq{m3 JAN93. 
OEL-BELGroM:TWA 10 agfml JAN93. 
OEL-DENMARK:TWA 5 agfmJ JAN9J. 
OEL-FINLAND:TWA 10 agfml;STEL 20 1Agfa3;Skin JAN93. 
OEL-FRANCE:TWA 10 aqJm3 JAN93. 
AOEL-GERMANY:"l'WA 10 ag/JIIJ JAH93. 
OEL-HUNGARY:TWA 1 ag/a3;STEL 2 agJml;Skin JAN93. 
OEL-'l'HE NE:THERLANDS:TWA 10 'aqfaJ JAN93. 
OEL-THE PBILIPPINES:TWA 10 agfmJ JAN93. 
OEL-POLAND:TWA 7 mg/a3 JAN93. 
OEL-SWITZERLAND:TWA 10 mqfm3;STEL 50 mg/m3 JAN93. 
DEL-TBAILAND:TWA 10 mgf'aJ JAN9J. 
OEL-1'URKEf:TWA 10 aq/a3 JAN93. 
DEL-UNITED J.UNC:DOM:TWA 10 mqfmJ ;STEL 20 agfm3 JAN93. 
OEL IN BULGAJUA, COLOMBIA, JORDAN, KOREA check ACGIR TLV. 
OEL IN HEW ZEALAND, SINGAPORE, VIETNAM check ACGIR TLV 
Jm: 1JIOSH REL '1'0 2 ,4-D-air: 10H TWA 10 aq/m3 

National Institute for Occupational Safety and Health, u. 
DBBS #92-100,92 (NIOSH*); 

NOBS 1974: BZD 24270; NIS 6; TNF 1132; NOS 8; THE 6266; 
NOES 1983: BZD 24270; NIS 1; TNF 94; NOS 1; TNE 471 



FIGURE 12. 2 114-D OR SILVERPLATTER (cont:inued) 

SL: EPA GENETOX PROGRAM 1988, Positive: In vivo cytogenetics-nonhuman bone 
a arrow 
EPA GENETOX PROGRAM 1988, Positive: In vitro cytogenetics-human lymphocyte 
EPA GENETOX PROGRAM 1988, Positive: B subtilis rec assay; E coli polA without 
S9 
EPA GENE'l'OX PROGRAM 
EPA GENETOX PROGRAM 
EPA GENETOX PROGRAM 
EPA GENETOX PROGRAM 
EPA GENETOX PROGRAM 
EPA GEHE'l'OX PROGRAM 
EPA GENE'l'OX PROGRAM 
reversion 

1988, 
1988, 
1988, 
1988, 
1988, 
1988, 
1988, 

Positive: 
Positive: 
Negative: 
Hegative: 
Negative: 
Negative: 
Neqative: 

V79 cell culture-qene mutation 
S cerevisiae gene conversion 
D aelanoqaster-whole sex chrom. loss 
D aelanogaster-nondisjunction 
Histidine reversion-Ames test 
D aelanoqaster Sex-linked lethal 
In vitro UDS-human fibroblast; TRP 

EPA GENETOX PROGRAM 1988, Neqative: s cerevisiae-homozyqosis 
EPA GENETOX PROGRAM 1988, Inconclusive: carcinogenicity-mouse/rat; Mammalian 
aicronucleus 
EPA TSCA Section 8 (b) CHEKICAL I:NVENTORY 
EPA TSCA Section 8(d) unpublished health/safety studies 
On EPA IR7S database 
EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, OCTOBER 1996 
NIOSH Analytical Method, 1994: 2,4-D, 5001 
NTP carcinogenesis studies; on test (prechronic studies), Hay 1996 
OD: Also in OHMTADS: 7215096 in ace; Also in CHRIS: 94-75-7 in rn 
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FIGUKK 13. TNT ON KICROHEDKX 

Topic: Toluene, 2,4,6-trinitro-

1.0 SUBSTANCE IDENTIFICATION 
RTECS NUMBER: XD0175000 

R'l'ECS(R) 

CHEMICAL NAME: Toluene, 2.,4,6-trinitro­
CAS NUMBER: 118-96-7 
MOLECOLAR FORMULA: C7-B5-NJ-o6 
MOLECULAR WEIGHT: 227.15 
WlSWESSER NOTATION: WNR B1 CNW ENW 
SOBSTANCE INVESTIGATED AS: Aqricultural Chemical, Mutagen, 

Reproductive Efrector-, Suman Data, Primary Irritant 
LAST REVISION DATE: 51601 

2.0 SYNONYK(S) / TRADE HAME(S) 
1. Benzene, 2-methyl-1,3,5-trinitro-
2. Entsufon 
3. RCI-c56155 
4. TNT 
5. alpha-Tnt 
6. TNT (OSHA) 
7. TNT, dry or vetted with <30' water, by weight (UN0209) 

(DOT) 
8. TNT-tolite (French) 
9. "relit 
10. Tolite 
11. 2,4,6-Trinitrotolueen (Dutch) 
12. Trinitrotoluene 
13. Trinitrotoluene ('DN0209) (DOT) 
14. Trinitrotoluene, vetted with not <30' water, by weight 

(tJN1356) (DO'l') 
15. a-Trinitrotoluene 
16. •YJD.-Trini trotoluene 
17. 2,4,6-Trinitrotoluene (ACGIH:OSHA) 
18. •-'l'rini trotoluol 
151. SyJl-Trini trotoluol 
20. 2,4,6-Trinitrotoluol (German) 
21. Tritol 
22. Triton 
23. Trojnitrotoluen (Polish) 
24. Trotyl 
25. Trotyl oil 
26. UN0209 (DOT) 
27. UN1356 (DOT) 

3. 0 HEALTH HAZARD DATA 
3.1 ACUTE TOXICITY 
3.1.2 WUJ/LC'U) - UJWEST PUBLISHED LETHAL OOSE/CONC 

A. HUMAN 
1. LDLo; ROUTE: Oral; DOSE: 28 qJD./kg; TOXIC EFFECTS: 

BEHAVIORAL - Hallucinations, distorted perceptions; 
LUNGS, THORAX, OR RESPIRATION - Cyanosis: 
GASTROINTESTINAL - other changes; REFERENCE: 
•Toxicology of Drugs and CheJDicals, • Deichmann, W.B., 
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FIGURE 13. TNT ON IIICROHEDEX (cont:inued) 

RTECS(R} 
Topic: Toluene, 2,4,6-trinitro-

Hew York, Academic Press, Inc., 1969 -:610, 1969. 
<CODEN 34ZIAG> 

B. RABBIT 
1. LDLo; ROUTE: Oral; DOSE: 500 mqfkq; TOXIC EFFECTS: 

BEHAVIORAL - Convulsions or effect on seizure 
threshold; GASTROINTESTINAL - Hyp~otility, diarrhea; 
LUNGS, THOBAX, OR RESPIRATION - Cyanosis; REFERENCE: 
Special Report series--Medical Research council 58:32, 
1921. <CODEN MRCSAB> 

2. LDLo; ROUTE: Subcutaneous; DOSE: 500 •qfkq; TOXIC 
EFFECTS: BEHAVIORAL - Convulsions or affect on seizure 
threshold; GASTROINTESTINAL - Hypermotility, diarrhea; 
LUNGS, THORAX, OR RESPIRATION - Cyanosis; REFERENCE: 
Special Report Series--Medical Research Council 58:32, 
1921. <CODEN MRCSAB> 

C. CAT 
1. LDLo; ROUTE: Oral; DOSE: 1850 mqfkg; TOXIC EFFECTS: 

LUNGS, THORAX, OR RESPIRATION - Dyspnea; LUNGS, THORAX, 
OR RESPIRATION - Cyanosis; SKIN AND APPENDAGES -
Dermatitis, allergic; REFERENCE: Special Report 
Series--Medical Research council 58:32, 1921. 
<CODEN MRCSAB> 

2. LDLo; ROUTE: Subcutaneous; DOSE: 200 mq/kg; TOXIC 
EFFECTS: LUNGS, THORAX, OR RESPIRATION - Dyspnea; 
LUNGS, THORAX, OR RESPIRATION - Cyanosis; SKIN AND 
APPENDAGES - Dermatitis, allergic; REFERENCE: Special 
Report Series--Medical Research Council 58:32, 1921. 
<CODEN MRCSAB> 

3.1.3 LDSO/LCSO - LETHAL DOSE/CONC 50\ XILL 
A. RAT 
1. LD50; ROUTE: Oral; DOSE: 795 •gfkg; TOXIC EFFECTS: 

BEHAVIORAL- Somnolence (general depressed activity); 
BEHAVIORAL - Tre•or; BEHAVIORAL - convulsions or effect 
on seizure threshold; REFERENCE: Journal of Toxicoloqy 
and Environmental Health 9:565, 1982. <CODEN JTEHD6> 

B. MOUSE 
1. LD50; ROUTE: oral; DOSE: 660 mgfkg; TOXIC EFFECTS: 

BEHAVIORAL- somnolence (general depressed activity); 
BEHAVIORAL - Tr~or; BEHAVIORAL - convulsions or effect 
on seizure threshold; REFERENCE: Journal of Toxicology 
and Environmental Health 9:565, 1982. <CODEN JTEHD6> 

3.2 IRRITATION 
3.2.1 SKIN - STANDARD DRAIZE TEST 

A. RABBIT 
1. ROUTE: Skin; DOSE: 500 ~/24H; REACTION: mild; 

REFERENCE: National Technical Information Service 
AD-8011-150. <CODEN NTIS**> 

3 • 3 REPRODUCTIVE EFFECTS 
A. RAT 
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FIGURE 13. Tltt Olf KICROHEDEX (cont:inued) 

RTECS(R) 
Topic: Toluene, 2,4,6-trinitro-

1. ROUTE: Oral; DOSE: 5376 &g/kg; DURATION: aale 28D prior 
to aat.ing; TOXIC EFFECTS: PATERNAL EFFECTS - Testes, 
epididymis, sperm duct; REFERENCE: Journal of Toxicology 
and Environmental Health 9:565, 1982. <CODEN JTEHD6> 

3.4 GENETIC EFFECTS 
3. 4. 6 MUTATIONS Df I!ICROORGANISMS 

A. BACTERIA - S TYPHIMtJRIOM 
1. DOSE: 10 uqfplate (+/-S9); REFERENCE: National 

Technical Information service AD-AOS0-146. 
<CODEN NTIS**> 

3. 4. 7 KOTATIONS IN MAMMALIAN SOMATIC CELLS 
A. MOUSE 
1. CELL "l'YPE: lymphocyte; DOSE: 40 mgJL; REFERENCE: cancer 

Letters 20:103, 1983. <CODEN CALEDQ> 
3.4.12 BODY FLDiD ASSAY 

A. RAT 
1. INDICATOR ORGANISM: 8AC'l"ERIA - S TYPHDIORIVM; 

DOSE: 50 mg/kg; REFERENCE: Mutation Research 262:167, 
1991. <CODEN MUREAV> 

3. 6 OTHER MULTIPLE DOSE TOXICITY DATA 
A. RAT 
1. ROUTE: Oral; DOSE: 7200 aq{kgf6W-I; 'TOXIC EFFECTS: L'IVER 

- Other chanqes; BLOOD - Changes in serum composition; 
DEATH - Changes in testicular weight; REFERENCE: 
Toxicoloqy Letters 55:343, 1991. <CODEN TOLED5> 

2. ROUTE: Oral; DOSE: 11375 aqfkq/13W-C; TOXIC EFFECTS: 
BEHAVIORAL - Food intake (anillal) ; BLOOD - Normocytic 
anemia; NOTR.ITIONAL AND GROSS METABOLIC - Weight loss or 
decreased veiqht gain; REFERENCE: Toxicology 32:253, 
1984. <CODEN TXcYAC> 

3. ROUTE: Oral; DOSE: 3 qmfkq/30D-I; TOXIC EFFECTS: LIVER -
other changes; BIOCHEMICAL - Monoamine oxidase; 
BIOCHEMICAL - Lipids including transport; REFERENCE: 
Gigiana Truda i Professional'nye Zabolevaniya. Labor 
Hygiene and Occupational Diseases 18(10):57, 1974. 
<CODEN GTPZAB> 

B. MOOSE 
1. ROUTE: Oral; DOSE: 11 -.qJkq/lJW-C; TOXIC EFFECTS: LIVER 

- Changes in liver weight; ENDOCRINE - Changes in spleen 
weight; BLOOD - Changes in spleen; REFERENCE: Journal of 
Toxicology and Environmental Health 9:565, 1982. 
<CODEN JTEHD6> 

C. DOG 
1. ROUTE: Oral; DOSE: 182 aq/kg/13W-C; TOXIC EFFECTS: Ln'ER 

- Changes in liver weight; BLOOD - Noi'Jiocytic anemia; 
NUTRITIONAL AND GROSS METABOLIC - Weiqht loss or 
decreased weight gain; REFERENCE: Journal of Toxicology 
and Environmental Health 9:565, 1982. <CODEN JTEHD6> 

2. ROUTE: oral; DOSE: 1456 W1/kg/26W-I; roXIC EFFECTS: 

Produced by Micromedex, Inc. Vol. 30 Expires 10/31/96 

164 



FIGURE 13. TNT OH KICKOMEDEX (continued} 

RTECS(R) 
Topic: Toluene, 2,4,6-trinitro-

LIVER - Chanqes in liver weight; BLOOD - Normocytic 
anemia; BLOOD - Changes in spleen; REFERENCE: Toxicology 
6l:233, 1990. <CODEN TXCYAC> 

4.0 STANDARDS AND REGULATIONS 
1. DO'l'-BAZARD:EXPLOSIVE 1.1D; LABEL:EXPLOSIVE 1.10 (UN0209) 

REFERENCE: Code of Federal Regulations 49:172.101, 1992. 
<CODEN CFRGBR> 

2. DO'l'-HAZARD:4.1; LABEL:FLAMKABLE SOLID (ON1356) REFERENCE: 
Code of Federal Regulations 49:172.101, 1992. 
<CODEN CFRGBR> 

3. MSHA STANDARD-air:TWA 0.2 ppm (0.5 mg/m3) (skin) REFERENCE: 
•Documentation of Threshold Limit Values for Substances in 
Workl:'oom Air. • 3: 27 o, 1971. <CODEN DTLVS*> 

4. OSHA PEL (Gen Indu) :BH TWA 1.50 •9/llll (skin) REFERENCE: 
Code of Federal Regulations 29:1910.1000, 1994. 
<CODEN CFRGBR> 

5. OSHA PEL (Construe) :BB TWA 1.50 •9/mJ (skin) REFERENCE: 
Code of Federal Regulations 29:1926.55, 1994. 
<CODEN CFRGBR> 

6. OSHA PEL (Shipyard) :BB TWA 1.50 JAf:Jfm3 (skin) REFERENCE: 
Code of Federal Regulations 29:1915.1000, 1993. 
<CODEN CFRGBR> 

7. OSHA PEL (Fed Cont) :88 TWA 1.50 •9/•3 (skin) REFERENCE: 
Code of Federal Regulations 41:50-204.50, 1994. 
<CODEN CFRGBR> 

8. OEL-ARAB Republic of Egypt:TWA 0.5 •g/'&3 JAN93. 
9. OEL-AUSTRALIA:TWA 0.5 mqjm3:Skin JAN93. 
10. OEL-BELGitlM:'l'WA 0.5 mg/ml;Skin JAN93. 
11. OEL-CZECHOSLOVAKIA:TWA 0.5 •9fa3;STEL 2.5 •g/a3 JAN93. 
12. O~DENMARK:STEL 0.5 •9/m3;Skin JAN93. 
13. OEL-FXNLAND:TWA 0.5 mqfmJ;STEL 3 mgfm3;Skin JAN93. 
14. OEL-F.RANCE:TWA 0.5 mg/m3;Skin JAN93. 
15. OEL-GERMANY:TWA 0.01 pp~ (0.1 mgfm3);Skin;Carcinogen 

JAN93. . 
16. OEL-HUNC:ARY: TWA 0. 3 :mq/a3; S'l'EL 0. 5 'Jtq /a3 i Skin JAN9 3 • 
17. OEL-TBE NETHERLAHDS:TWA 0.5 mg/m3;Skin JAN93. 
18. OEL-THE PHILIPPINES:TWA 1.5 ag/m3;Skin JAN9J. 
19. OEL-RUSSIA:TWA 0.1 •gfmJ;STEL 0.5 ag/a3;Skin JAN93. 
2 0. OEL-SWITZERLAND: TWA 0. 01 ppm ( 0.1 m9 /a3) ; STEL 0. 02 

ppm;Skin JAN93. 
21.. OEL-TUJUCEY: TWA 1. 5 :mqfmJ ; Skin JAN93 • 
22. OEL-UNl:TED KINGDOM: TWA 0. 5 JD9/m3;STEL 0. 5 mq/•J JAN93. 
23. OEL l:R BULGAJUA, COLOMBIA, JORDAN, XOREA check ACGIH TLV. 
24. OEL IN NEW ZEALAND, SINGAPORE, VIETNAM cheek ACGIH TLV. 

5.0 NIOSH DOCUMENTS 
1. NIOSB REL TO 2,4,6-TRIRITROTOLUENE-air:lOH TWA 0.5 »g/m3 

(Sk) REFERENCE: National Institute for OCcupational Safety 
and Health, u.s. Dept. of Health, Education, and Welfare, 
Reports and MftlDoranda. DHHS #92-100, 92. <CODEN NIOSH*> 
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FIGURE 13. nrr ON XICJOfEDKX (cont.inued) 

ltTECS(R) 
Topic: Toluene, 2,4,6-trinitro-

2. National Occupational Exposure survey 1983; Hazard Code 
74550; lhmber of Industries 2; Total Number of Facilities 
10; Number of occupations 1; Total Humber of Employees 31. 

6.0 REVIEWS 
1. ACGIB TLV-TWA o.s •q/ml (skin) REFERENCE: •oocuaentation of 

the Threshold Limit Values and Bioloqical Exposure 
Indices,• !5th ed., Cincinnati, OH, berican COnference of 
Governmental Industrial Byqienists, Inc., 1986 6:1652, 
19SJ1. <CODEN 85IHA8>. 

2. 'l'OUCOIDGY REVIEW REFERENCE: National Technical Information 
Service AD778-7l5. <CODEN NTIS**> 

3. TOXICOLOGY REVIEW REFERENCE: CRC critical Reviews in 
Toxicoloqy 1(1):93, 1971. <CODEN CRTXB2> 

4. TOXICOLOGY REVIEW REFERENCE: Pharmacological Reviews 4: 1, 
1952. <CODEN PAREAQ> 

7.0 STATUS D1 U.S. 
1. EPA GENE'l'OX PROGRAM 1988, Positive: Histidine 

reversion-Ames test. 
2. EPA TSCA Section 8 (b) CHEMICAL INVENTORY. 
3. EPA TSCA Section B(d) unpublished health/safety studies. 
4. on EPA llUS database. 
5. EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, APRIL 1996. 
6. OSHA ANALYTICAL METHOD #44. 
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FIGURE 14. 2.4-D KICROMEDEX 

RTECS(R) 
Topic: Acetic acid, (2,4-dichlorophenoxy)-

1.0 SUBSTANCE IDENTIFICATION 
RTECS NUMBER: AG6825000 
CHEMICAL NAME: Acetic acid, (2,4-dichlorophenoxy)­
CAS NUMBER: 94-75-7 
MOLECULAR FORMOLA: C8-H6-Cl2-D3 
MOLECULAR WEIGHT: 221.04 
WISWESSER NOTATION: QV10R BG DG 
SUBSTANCE INVESTIGATED AS: Agricultural CheJD.ical, Tumoriqen, 

Mutagen, Reproductive Effector, Human Data, Primary 
Irritant 

LAST REVISION DATE: 9603 
2.0 SYNONYM(S) / TRADE NAME(S) 
l. Acide 2, 4-dichloro phenoxyacetique (French) 
2. Acido(2,4-dicloro-fenossi)-acetico (Italian) 
3. ACJDa amine 4 
4. Acme butyl ester 4 
5. Acme LV 4 
6. Agrotect 
7. Amidox 
8. Amoxone 
9. Aqua-Kleen 
10. Barraqe 
11. BH 2,4-D 
12. Bru.sh-rhap 
13. B-Selektonon 
14. Chipco turf herbicide •D• 
15. Chloroxone 
16. citrus fix 
17. crop rider 
18. 2,4-D (ACGIH:OSHA) 
19. 2,4-D acid 
20. Debroussaillant 600 
21. Decamine 
22. Deherban 
23. (2,4-Dichloor-fenoxy)-azijnzuur (Dutch) 
24. Dichlorophenoxyacetic acid 
25. 2,4-Dichlorophenoxyacetic acid 
26. Dichlorophenoxyacetic acid (OSHA) 
27. 2,4-Dichlorphenoxyacetic acid 
28. (2,4-Dichlor-phenoxy)-essigsaeure (German) 
29. Dicopur 
30. DMA-4 
31. Dormone 
32. 2,4-Dwuchlorofanoksyoctowy kwas (Polish) 
33. Emulsamine BK 
34. Emulsamina E-3 
35. EN'I' 8,538 
36. Envert 171 
3 7. Envert DT 
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PICUKE 14. 2,4-D ON IIICROMEDKX (continued) 

RTECS(R) 
Topic: Acetic acid, (2,4-dichlorophenoxy)-

38. Estone 
39. Fanaco 
4 0. Pernilaine 
41. Fernoxone 
42. Farxone 
43. Foredex 75 
44. Bedona.l 
45. Bedonal (the herbicide) 
46. Berbidal 
47. Bivol-44 
48. Ipaner 
49. Ewasu 2,4-dwuchlorofenoksyoctoweqo (Polish) 
!50. X'Was 2, 4-dwuchlororenoksyoctowy (Polish) 
51. Kyselina 2,4-dichlorrenoxyoctova. (Czech) 
52. Lawn-keep 
53 • Ka.crondray 
54. Miracle 
55. Konosan 
56. Koxone 
57. Netagrone 
58. Netaqrone 600 
59. NSC 423 
60. Pennamine 
61. Pennamine D 
62. Phenox 
63. Pielik 
64. Plantgard 
65. RCRA waste number U240 
66. Rhodia 
67. Spritz-hormin/2,4-D 
68. Spritz-hormit/2,4-D 
69. Buperor.mone concentre 
70. U-5043 
71. U 46DP 
72. vergemester 
73. Verton 
74. Verton D 
75. Verton 2D 
76. Vidon 638 
77. Weed-Aq-Bar 
78. Weedar-64 
79. Weedatul 
80. Weedez Wonder BAR 
81. Weedone LV4 
82. Weed-rbap 
8 3 • Weed 'I'OX 
84 • Weedtrol. 

3. 0 HEALTH HAZARD DATA 
3.1 ACUTE TOXICITY 

Produced by Kicromedex, Inc. Vol. 30 Expires 10/31/96 

168 



FIGURE 14. 2,4-D OB KICROMKDEX (continued) 

RTECS(R} 
Topic: Acetic acid, (2,4-dichlorophenoxy)-

3.1.1 TDLO/TCLO - LOWEST pUBLISHED TOXIC DOSE/CONC 
A. MAN 
1. TDLo; RO'OTE: Oral; DOSE: 2 qmfkg; TOXIC EFFECTS: 

BEHAVIORAL - Coma; LONGS, THORAX, OR RESPIRATION -
Respiratory depression; REFERENCE: Archives of 
Toxicology 66:518, 1992. <CODEN ARTODN> 

2. TDLo; ROUTE: oral; DOSE: 5714 mgjkq; TOXIC EFFECTS: 

3.1.2 
A. 
1. 

BEHAVIORAL - Coma; CARDIAC - Change in rate; LUNGS, 
THORAX, OR RESPIRATION - Respiratory depression; 
REFERENCE: Archives of Toxicology 66:518, 1992. 
<CODEN ARTODN> 

UJintU::UJ - LOWEST PUBLISHED LE'l'BAL DOSE/CONC 
HUMAN 

LDLo; ROUTE: oral; DOSE: 80 mgJkq; TOXIC EFFECTS: 
GASTROINTESTINAL - Nausea or vomitinq; BEHAVIORAL -
coma; BEHAVIORAL - Somnolence (general depressed 
activity); REFERENCE: ArchiYes of Pathology 94:270, 
1972. <CODEN ARPAAQ> 

B. HAN 
1. LDLo; ROUTE: Oral; DOSE: 93 J1.19/kg; TOXIC EFFECTS: 

BEHAVIORAL - convulsions or effect on seizure 
threshold; REFERENCE: Pharmacoloqical Reviews 14:225, 
19 62. <CODEN PAREAQ> 

C. MOUSE 
1. LDLo; ROUTE: Intraperitoneal; DOSE: 125 mgjkg; 

REFERENCE: Toxicology and Applied Pharmacology 23:288, 
1972. <CODEN TXAPA9> 

D. RABBIT 
l.. LDLo; ROtn'E: Oral; DOSE: BOO mq/kq; REFERENCE: Archives 

des Maladies Professionnelles de Medecine du Travail et 

3.1.3 
A. 
1. 

de Securite Sociale 12:26, 1951. <CODEN AMPMAR> 
LD50/LC50 - LETHAL DOSE/CONC Sot RILL 
RAT 

LD50; ROUTE: oral; DOSE: 375 mq/kq; REFERENCE: Farm 
Chemicals Handbook -:Cl74, 1991. <CODEN FMCHA2> 

2. LD50; ROUTE: Skin; DOSE: 1500 mgJkg; REFERENCE: World 
Review of Pest Control 9:119, 1970. <CODEN WRPCA2> 

3. LD50; ROUTE: Intraperitoneal; DOSE: 666 mgfkg; TOXIC 
EFFECTS: PERIPHERAL NERVE AND SENSATION - Spastic 
parapysis with or without sensory chanqe; BEHAVIORAL -
Muscle weakness; BEHAVIORAL - Coma; REFERENCE: Journal 
of Industrial Hygiene and Toxicology 29:85, 1947. 
<CODEN JIHTAB> 

B. MOUSE 
1. LDSO; ROUTE: Oral; DOSE: 347 mg/kq; REFERENCE: Roczniki 

Panstwoweqo Zakladu Hiqieny 31:373, 1980. 
<CODEN RPZHAW> 

C. RABBIT 
1. LD50; ROUTE: Skin; DOSE: 1400 mgfkg; TOXIC EFFECTS: 
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FIGDKE 14. 2 ,4-D OR MICROHEDEX (continued) 

RTECS(R) 
Topic: Acetic acid, (2,4-dichlorophenoxy)-

BEHAVIOAAL - Ataxia; SKIN AND APPENDAGES - Primary 
irritation; REFERENCE: Quarterly Bulletin--Association 
o~ Food and Druq Officials of the United States 16:3, 
1952. <CODEN AFDOAQ> 

2. ID50; ROUTE: Intraperitoneal; DOSE: 400 '&qfkq; TOXIC 
EFFECTS: PERIPHERAL NERVE AND SENSATION - Spastic 
parapysis with or without sensory change; BEHAVIORAL -
Muscle weakness; BEHAVIORAL - Coma; ~ERENCE: Journal 
of Industrial Hygiene and Toxicology 29:85, 1947. 
<CODEN J:IHTAB> 

3. LDSO; ROUTE: Intravenous; DOSE: 400 •qJkq; TOXIC 
EFFECTS: PERIPHERAL NERVE AND SENSATION - Spastic 
parapysis with or without sensory chanqe; BEHAVIORAL -
Muscle weakness; BEHAVIORAL - Coma; REFERENCE: Journal 
of Industrial Hyqiene and Toxicology 29:85, 1947. 
<CODEN JDITAB> 

D. GUXNEA PIG 
1. LD5o; ROU'l'E: Oral; DOSE: 469 mqfkq; REFERENCE: American 

Journal o~ Veterinary Research 15:622, 1954. 
<CODEN AJVRAH> 

2. LD50; ROUTE: Intraperitoneal; DOSE: 666 ~/kq; TOXIC 
EFFECTS: PERIPHERAL NERVE AND SENSATION - Spastic 
parapysis with or without sensory chanqe; BEHAVIORAL -
Muscle weakness; BEHAVIORAL - Coma; REFERENCE: Journal 
o~ Industrial Hyqiene and Toxicology 29:85, 1947. 
<CODEN JIHTAB> 

E. HAMSTER 
1. LDSO; ROUTE: Oral; DOSE: 500 mq/kq; JlEFERENCE: 

Toxicology and Applied Phar.acoloqy 48:Al92, 1979. 
<CODEN TXAPA9> 

F. DOG 
1. LDSO; ROUTE: Oral; DOSE: 100 mq/kq; TOXIC EFFECTS: 

BEHAVIORAL - Stiffness; BEHAVIORAL - Co~a; REFERENCE: 
Archives of Environmental Health 7:202, 1963. 
<CODEN AEHLAU> 

G. MAMMAL - UNSPECIFIED SPECIES 
1. LD5o; ROtn'E: oral; DOSE: 375 mq/kg; REFERENCE: Science 

165:465, 1969. <CODEN SCIEAS> 
B. CHICKEN 
1. LDSO; ROUTE: Oral; DOSE: 541 aqfkg; TOXIC EFFECTS: 

GASTROINTESTINAL - Gastritis; BEHAVXORAL - Somnolence 
(general depressed activity); LrvER- Fatty liver 
deqeneration; REFERENCE: American Journal of veterinary 
Research 15: 622, _1954. <CODEN AJVRAH> 

3.2 IRRITATION 
3.2.1 SKIN - STANDARD DRAIZE TEST 

A. RABBIT 
1. ROlJ'I'E: Skin; DOSE: 500 mq/24B; REACTION: mild; 

REFERENCE: •sbornik Vysledku Toxixologickabo vyaatreni 

Produced by Micromedex, Inc. Vol. 30 Expires 10/31{96 

170 



FIGURE 14. 2,4--D OR HICROKEDEX (continued) 

RTECS(R) 
Topic: Acetic acid, (2,4-dichlorophenoxy)-

3.2.4 
A. 

1. 

Latek A Pripravku," Harbold, J. V. , Institut Pro Vychovu 
Vedoucicn Pracovniku Cbemickebo Prumyclu Praha, 
czechoslovakia, 1972 -:279, 1972. <CODEN 2BZPAK> 

EYE - STANDARD DRAIZE TEST 
RABBIT 

ROUTE: Eye; DOSE: 750 ugf24B; REACTION: severe; 
REFERENCE: "Sbornik Vysledku Toxixologickeho Vysetreni 
Latek A Pripravku," Marhold, J.V., Institut Pro Vycbovu 
Vedoucic.n Pracovniku Chemickeho Prumyclu Praha, 
czechoslovakia, 1972 -:279, 1972. <CODEN 28ZPAK> 

3.3 REPRODUCTIVE EFFECTS 
A. RAT 
1. ROUTE: Oral; DOSE: 220 ug/kq; DURATION: f~le 1-22D of 

pregnancy; TOXIC EFFECTS: SPECIFIC DEVELOPMENTAL 
ABNORMALITIES - Blood and lymphatic •ystems (including 
spleen and marrow); REFERENCE: Giqiena i Sanitariya 
50(10):76, 1985. <CODEN GISAAA> 

2. ROUTE: Oral; DOSE: 1 qm/kg; DURATION: female 6-150 of 
pregnancy; TOXIC EFFECTS: SPECIFIC DEVELOPMENTAL 
ABNORMALITIES - Musculoskeletal system; EFFECTS ON 
EMBRYO OR FETUS - Fetotoxicity; EFFECTS ON EMBRYO OR 
FETUS - Fetal death; REFERENCE: Toxicology and Applied 
Pharmacology 22:14, 1972. <CODEN TXAPA9> 

3. ROUTE: Oral; DOSE: 125 mgfkg; DURATION: female 6-15D of 
pregnancy; TOXIC EFFECTS: SPECIFIC DEVELOPMENTAL 
ABNORMALITIES - Musculoskeletal system; REFERENCE: Food 
and Cosmetics Toxicology 9:801, 1971. <CODEN FCTXAV> 

4. ROUTE: Oral; DOSE: 500 mqfkq; DURATION: female 6-15D of 
pregnancy; TOXIC EFFECTS: EFFECTS ON EMBRYO OR FE."l'US -
Fetotoxicity; SPECIFIC DEVELOPMENTAL ABNORMALITIES -
Central nervous systea; SPECIFIC DEVELOPMENTAL 
ABNORMALITIES - Urogenital system; REFEREliCE: Food and 
Cosmetics Toxicology 9:801, 1971. <CODEN FCTXAV> 

5. ROUTE: Oral; DOSE: 500 •9/kg; DURATION: female 6-15D of 
pregnancy; TOXIC EFFECTS: SPECIFIC DEVELOPMENTAL 
ABNORMALITIES - Homeostasis; EFFECTS ON NEWBORN - Growth 
statistics; REFERENCE: Food and Cosmetics Toxicology 
9:801, 1971. <CODEN FCTXAV> 

B. MOUSE 
1. ROUTE: Oral; DOSE: 707 agJkg; DURATION: female 11-140 of 

pregnancy; TOXIC EFFECTS: EFFECTS ON EMBRYO OR FETUS -
Fetotoxicity; EFFECTS ON EMBRYO OR FETUS - Fetal death; 
SPECIFIC DEVELOPMENTAL ABNO~TIES - craniofacial 
(including nose and tonque); REFERENCE: Archives o'f 
Environmental Contamination and Toxicology 6:33, 1977. 
<CODEN AECTCV> 

2. ROUTE: Oral; DOSE: 900 •9/kg; DURATION: female 6-140 of 
pregnancy; TOXIC EFFECTS: EFFECTS ON FERTILITY - Litter 
size; EFFECTS ON EMBRYO OR FETUS - Extra embryonic 
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fiGDKE 14. 2 ,4-D OR lfiCJU»tEDEX ( conU.nued) 

RTECS(R) 
Topic: Acetic acid, (2,4-dichlorophenoxy)-

structuras; SPECIFIC DEVELOPMENTAL ABNORMALITIES - Eye, 
ear; REFERENCE: Rational Technical Inforaation Service 
PB223-160. <CODEN !ITIS**> 

3. ROU'l'E: oral; DOSE: .t38 agJkg; DURATION: ~emale 8-120 of 
pregnancy; TOXIC EPFECi'S: EFFECTS ON NEWBORN - Growth 
statistics; REFERENCE: Teratoqenesis, carcinoqenesis, 
and Mutagenesis 7:7, 1987. <CODEN TCMDDS> 

4. ROUTE: SUbcutaneous; DOSE: 882 aqJkq; DURATION: female 
6-14D of pregnancy; TOJaC EFPECl'S: EFFECTS ON EMBRYO OR 
FETUS - Petal death; SPECIFIC DEVELOPMENTAL 
ABNORMALITIES - Central nervous system; EFFECTS ON 
EMBRYO OR FETllS - Extra embryonic structures; REFERENCE: 
National Technical Infor.ation·Service PB223-160. 
<CODEN NTIS**> 

s. ROlJ'l'E: SUbcutaneous; DOSE: 900 agJk.q; DtlRA'l'XON: tamale 
6-14D of pregnancy; TOXIC EFFECTS: EFFECTS ON EMBRYO OR 
FETUS - Fetotoxicity; SPECIFIC DEVELOPMENTAL 
ABNORMALITIES - Eye, ear; SPECIFIC DEVELOPMENTAL 
ABNORMALXTIES - Craniofacial (including nose and 
tongue); REFERENCE: Rational Technical Information 
Service PB223-160. <CODEN NTIS**> 

6. ROU'l'E: Subcutaneous; DOSE: 900 •g/kg; DURATION: female 
6-14D of pregnancy; TOXIC EFFECTS: EFFECTS ON FERTILITY 
- Pre-implantation aortality; EFFECTS ON FERTILITY -
Litter size; REFERENCE: Rational Technical Information 
Service PB22l-160. <CODEN NTIS**> 

c. HAMSTER 
1. ROUTE: oral; DOSE: 200 agfkg; D'DRATION: female 7-11D or 

pregnancy; TOXIC En'EC'l'S: EFFECTS ON FERTILITY - Litter 
size; REFERENCE: Bulletin or Environmental Contalllination 
and Toxicology 6:559, 1971. <CODEN BECTA6> 

3.4 GENETIC EFFECTS 
3.4.1 DNA DAMAGE 

A. MAMMAL - UNSPECIFIED SPECIES 
1. CELL TYPE: lYJD.phocyt.e; DOSE: 1 amol/L; REFERENCE: 

Phytochemistry. An International Journal of Plant 
Biochemistry 11:3135, 1972. <CODEN PYTCAS> 

B. PISR - SALMON 
1. CELL TYPE: spen~; DOSE: 1 -..ol/L; REFERENCE: 

Phytochemistry. An International Journal of Plant 
Biochemistry 11:3135, 1972. <CODEN PY'l'CAS> 

3.4.2 DNA REP~R 
A. BACT.EIUA - B SUBTILIS 
1. DOSE: 5 •9/disc; REFERENCE: National Technical 

Inroraation Service PBB0-133226. <CODEN NTIS**> 
8. BAc:TERIA - E COLI 
1. DOSE: s mg/disc; REFERENCE: Rational Technical 

Information service PBB0-133226. <CODEN NTIS**> 
3.4.3 UNSCHEDULED DNA SYNTHESIS 
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:FIGDKE 14. 2.4-D OH HICROHEDEX (continued) 

R'l'ECS(R) 
Topic: Acetic acid, {2,4-dichlorophenoxy)-

A. RUMAN 
1. CELL 'l'YPE: ribroblast; DOSE: 1 wnol/L; REFERENCE: 

Mutation Research 42: 161, 1977. <CODEN MOREAV> 
3.4.4 DNA INHIBITION 

A. MOUSE 
1. ROUTE: oral; DOSE: 200 -.qJkq; REFERENCE: MUtation 

Research 55:197, 1978. <CODEN MtJREAV> 
B. HAMSTER 
1. CELL TYPE: ovary;. DOSE: 1 JmOl/L; REFERENCE: Toxicol09Y 

Letters 29: 137, 1985. <CODER TOLED5> 
3. 4. 5 DNA ADDUCT 

A. BAC"l'ERRA - E COLI 
1. DOSE: 20 umolfL; REFERENCE: Mutation Research 89:95, 

1981. <CODEN MUREAV> 
KOTAT'IONS Df MICROORGANISMS 
BACTERIA - S 'l'YPHDmRIVM 

3.4.6 
A. 

1. DOSE: 250 ugfplate (-59); REFERENCE: Mutation Research 
204:615, 1988. <CODEN MUREAV> 

B. YEAST - S CEREVISIAE 
1. DOSE: 150 7119/L {-S9); REFERENCE: Ecological Bulletins 

27:193, 1978. <CODEN ECBUDQ> 
C. OTHER MICROORGANISMS 
1. DOSE: 1 gmfL (-S9); REFERENCE: Microbios Letters 5:103, 

1977. <CODEN MILEDM> 
2. DOSE: 1 9JD/L (-S9) i REFERENCE: Microbios Letters 5:103, 

1977. <CODEN KILEDM> 
3. DOSE: 1 tqmfL (-S9); REFERENCE: Kicrobios Letters 5:103, 

1977. <CODEN MILEOM> 
4. DOSE: 1 gm/L (-59); REFERENCE: Kicrobios Letters 5:103, 

1977. <CODEN MILEDM> 
3. 4. 7 MUTATIONS Df MAMMALIAN SOMATIC CELLS 

A. HAMSTER 
1. CELL TYPE: lung; DOSE: 10 umol/L; REFERENCE: 

Cbemico-Bioloqical Interactions 19:369, 1977. 
<CODEN CBINA8> 

3.4.8 CYTOGENETIC ANALYSIS 
A. HUMAN 
1. CELL TYPE: lymphocyte; DOSE: 20 U9/L; REFERENCE: 

Cytology and Genetics 8(3) :6, 1974. <CODEN CYGEDX> 
B. RAT 
1. ROUTE: Intraperitoneal; DOSE: 100 uq/kq; REFERENCE: 

cytologia 52:275, 1987. <CODEN cYTOAN> 
c. MOUSE 
1. ROUTE: Oral; DOSE: 100 aqfkq; REFERENCE: Cytology ancl 

Genetics 8(3):6, 1974. <CODEN CYGEDX> 
D. HAMSTER 

1. CELL TYPE: ovary; DOSE: 2400 mqfL; REFERENCE: 
Environmental and Molecular Mutaqeneais 10(Suppl 10):1, 
1987. <CODEN EMMUEG> 
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FIGURE 14. 2 .4-D OR KICBOMEDEX ( c~t:inued) 

RTECS(R) 
Topic: Acetic acid~ (2F4-dichlorophenoxy)-

E. CAT'l'LE 
1. CELL TYPE: .kidney; DOSE: 1 ppm·; REFERENCE: Zn Vitro 

8:416, 1973. <CODEN ITCSAF'> 
3.4.9 SISTER CHROMATID EXCHANGE 

A. BOMAN 
1. CELL TYPE: lymphocyte; DOS.E: 10 •g/L; REFERENCE: 

Journal of Heredity 73:224, 1982. <CODEN JOHEA8> 
B. HAMSTER 
1. CELL 'l'YPE: ovary;· DOSE: 167 aq/L; REFERENCE: 

Environmental and Molecular Mutagenesis lO(Suppl 10) :1, 
1987. <CODEN EMMOEG> 

3.4.14 SPECIFIC LOCUS TEST 
A. INSECTS - D IIELANOGASTER 
1. ROUTE: Oral; DOSE: 5 amol/L; REFERENCE: Mutation 

Research 319:237, 1993. <CODEN MUREAV> 
2. ROUTE: Multiple routes; DOSE: 10 ppb; .REFERENCE: 

Environmental and Molecular Mutagenesis 25:148, 1995. 
<CODEN EMMUEG> 

3.4.15 GENE CONVERSION/MITOTIC RECOMBINATION 
A. MOlD - A H.IDULANS 
1. DOSE: 4 WDOl/L; REFERDJCE: Mutation Research 204:615, 

1988. <CODEN MUREAV> 
3. 4.16 SEX CHROMOSOME LOSS/NONDISJUNCTION 

A. INSECTS - D MELANOGASTER 
1. ROUTE: Oral; DOSE: 25 ppm; REFERENCE: Ecological 

Bulletins 27:190, 1978. <CODEN ECBUDQ> 
2. ROU'l'E: unreported; DOSE: 1000 ppm.J15D; REFERENCE: 

Ecological Bulletins 27:182, 1978. <CODEN ECBUDQ> 
3. 6 OTHER JWLTIPLE DOSE TOXICITY DATA 

A. RAT 
1. ROUTE: oral; DOSE: 13650 agJltq/13W-C; '!'OXIC EFFECTS: 

NUTRITIONAL AND GROSS METABOLIC - Waiqht loss or 
decreased veiqht qain; REFERENCE: Fundamental and 
Applied Toxicology 9:423, 1987. <CODEN FAATDF> 

2. ROt1'1'E: Oral; DOSE: 200 •gJ.kqJSW-I; TOXIC EFFECTS: 
BEHAVIORAL - Muscle weakness; REFERENCE: Neurobehavioral 
Toxicology and Teratology 5:331, 1983. <CODEN NTOTDY> 

3. R0t1'l'E: Oral; DOSE: 54750 mq/k9/1Y-c; TOXIC EFFEC'l'S: 
SENSE ORGANS AND SPECIAL SENSES - Retinal cbanqes 
(pig112entary deposition, retinitis, otbar); BEHAVIORAL -
Change in aotor activity (speci~ic assay); REFERENCE: 
Toxicologist 15:23, 1995. <CODEN TOXID9> 

B. DOG 
1. ROOTE: Oral; DOSE: 700 -.qJltgJ90D-I; TOXZC EFFECTS: BLOOD 

- Changes in other cell count; lfOTRITIONAL AND GROSS 
METABOLIC - Weiqbt loss or decreased veiqht qain; DEATH; 
REFERENCE: AMA Archives of Industrial Hygiene and 
occupational Medicine 7:61, 1953. <CODEN AKnmC> 

2. ROOTE: Intravenous; DOSE: 300 mgfkq/6D-I; '!'OXIC EFFECTS: 
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FIGURE 14. 2.4-D OH IUCROKEDEX (continued) 

:RTECS(R) 
Topic: Acetic acid, (2,4-dichlorophenoxy)-

HUSCULOSKELITAL - Changes in teeth and supporting 
structures; SKIN AND APPENDAGES - Dermatitis, other; 
DEATH; REFERENCE: Journal of Industrial Hygiene and 
Toxicology 29:85, 1947. <CODEN JIHTAB> 

4. 0 STANDARDS AND REGULATIONS 
1. EPA FIFRA 1988 PESTICIDE SUBJECT TO REGISTRATION OR 

RE-REGISTRATION REFERENCE: Federal Register 54:7740, 1989. 
<CODEN FEREAC> 

2. MSHA STANDARD-air:TW~ 10 ag/a3 REFERENCE: •Documentation o~ 
Threshold Limit Values ~or SUbstances in Workroom Air.• 
3:67, 1971. <CODEN DT.LVS*> 

3. OSHA PEL (Gen Indu) :8H TWA 10 aq/•3 REFERENCE: Coda of 
Federal Regulations 29:1910.1000, 1994. <CODEN CFRGBR> 

4- OSHA PEL (Construe) :BH 'l'WA 10 WJ/•3 REFERENCE: Coda of 
Federal Requlations 29:1926.55. 1994. <CODEN CFRGBR> 

5. OSHA PEL (Shipyard) :SH 'l'WA 10 WJ/•3 REFERENCE: Coda o:f 
Federal Regulations 29:1915.1000, 1993. <CODEN CFRGBR> 

6. OSHA PEL (Fed Cont) :8H TWA 10 mg/a3 REFERENCE: Code of 
Federal Regulations 41:50-204.50, 1994. <CODEN CFRGBR> 

7. OEL-AUSTRALIA:TWA 10 mgfm3 JAN93. 
8. OEL-AUSTRIA:TWA 10 mg/m3 JAN93. 
9. OEL-BELGIUM:TWA 10 mgfm3 JAN93. 
10. OEL-DENHARK:TWA 5 JtJ.g/m3 JAN93. 
11. OEL-FINLAND:TWA 10 lllg/m3;STEL 20 mg/JtJ.3;Skin JAH93. 
12. OEL-FRANCE:TWA 10 mg/m3 JAN93. 
13. OEL-GERMANY:TWA 10 •g/mJ JAH93-
14. OEL-HUNGARY:TWA 1 mg/m3;STEL 2 agJ:m3;Skin JAN93. 
15. OEL-THE NE'l'HERLANDS:TWA 10 agfa3 JAN93. 
16. OEL-THE PHIL'IPPINES: TWA 10 aq f.:J JAN9 J • 
17. OEL-POLANO:TWA 7 1Dqfa3 JAN93. 
18. OEL-SWITZERLAND:TWA 10 ag/llll;STEL 50 aq/mJ JAN93. 
19. O.EL-THAILAND:TWA 10 aq/JtJ.3 JAN9J. 
20. OEL-TURKEY:'l'WA 10 mqJa3 JAN9J. 
21. OEL-lJNITED KINGDOM:TWA 10 •qfml;STEL 20 mgtmJ JAH93. 
22. OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV. 
23. OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGIH TLV. 

5.0 NIOSH DOCUMENTS 
1. NIOSB REL TO 2,4-0-air:lDH TWA 10 •9/JI13 REFERENCE: National 

Institute for Occupational Safety and Health, u.s. Dept. 
of Health, Education, and Welfare, Reports and Memoranda. 
DHHS #92-100,92. <CODEN NIOSH*> 

2. National Occupational Hazard survey 1974: Hazard Coda 
24270; Nuaber of Industries 6; Total Number of Facilities 
1132; Nuaber of occupations 8; Total lhmber of Employees 
6266. 

3. National Occupational Exposure Survey 1983: Hazard Code 
24270; Number of Industries 1; Total Number of Facilities 
94; Number of occupations 1; Total Nuaber of Employees 471. 

6.0 REVIEWS 
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RTECS(R) 
Topic: Acetic acid, (2,4-dichlorophenoxy)-

1. ACGIB TLV-'l'WA 10 wg/•l REFERENCE: •Documentation o~ the 
Threshold ~it Values and Biological Exposure Xndices,• 
5th ed. • Cincinnati, OH, American Conference o~ 
Governmental Industrial Hygienists, Inc., 1986 6:375, 1991. 
<CODEN 85IHA8> 

2. ZARC cancer Review:Huaan Limited Evidence REFERENCE: ZARC 
Monographs on the Evaluation o~ carcinoqenic Risk of 
Chelllicals to Jlan C1:357, 15J86. <CODEN IMEMDT> 

3. ZARC cancer Review:Anbtal Inadequate Evidence REFERENCE: 
rARe Monographs on the Evaluation of carcinogenic Risk of 
Chemicals to Man 15:111, 1977. <CODEN DIEMD'l'> 

4. 'TOXICOLOGY REVIEW REFERENCE: Residue Reviews 59:1, 1975. 
<CODEN RlU:VAH> 

5. TOXICOLOGY REVIEW REFERENCE: Deutsche Tieraerztliche 
Wochenschri.ft 80:485, 1973. <CODEN DTTIAF> 

6. TOXICOLOGY REVIEW REFERENCE: Residue Reviews 56:107, 1975. 
<CODEN RREVAB> 

7. 'l'OXICOLOGY REVIEW REFERENCE: Economie et Medecine Aniaales 
14:141, 1973. <CODEN ECMAAI> 

8. TOXICOLOGY REVl:EW REFERENCE: Bioloqico 40(2) :44, 1974. 
<CODEN 8IOGAL> 

9. TOXICOLOGY RE'nEW REFERENCE: Byqiene and sanitation 
31(7-9):383, 1966. <CODEN BYSAAV> 

7.0 STATUS IN U.S. 
1. EPA GENETOX PROGRAM 1988, Positive: In vivo 

cytogenetics-nonhuman bone aarrow. 
2. EPA GENETOX PROGRAM 1988, Positive: In vitro 

cytogenetics-human lymphocyte. 
3. EPA GENETOX PROGRAM 1988, Positive: B subtilis rec assay; E 

coli polA without S9. 
'· EPA GENE'l'OX PROGRAM 1988, Positive: V79 cell culture-gene 

•utation. 
5. EPA GENETOX PROGRAM 1988, Positive: s cerevisiae gene 

conversion. 
6. EPA GENETOX PROGRAM 1988, Negative: D •elanogaster-whole 

sex chrcm. loss. 
7. EPA GENETOX PROGRAM 1988, Negative: D 

•elanogastar-nondisjunction. 
8. EPA GENETOX PROCRAM 1988, Neqative: Histidine 

reversion-Ames test. 
9. EPA CENETOX PROGRAM 1988, Heqative: D •elanogaster 

Sex-linked lethal. 
10. EPA GENETOX PROGRAM 1988, Negative: In vitro UDS-human 

~ibroblast; TRP reversion. 
11. EPA GENETOX PROGRAM 1988, Negative: S 

cerevisiae-homozygosis. 
12. EPA GENETOX PROGRAM 1988, Inconclusive: 

carcinogenicity-•ouseJrat; Mammalian •icronucleus. 
13. EPA TSCA Section 8 (b) CHPlaCAL INVENTORY. 
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FIGURE 14. 2 .4-D ON HICROHEDEX ( cont:inued) 

RTECS(R) 
Topic: Acetic acid, (2,4-dichlorophenoxy)-

14. EPA TSCA Section 8(d) unpublished healthfaarety studies. 
15. on EPA nus database. 
16. EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE. APRIL 1996. 
17. JUOSH Analytical Method, 1994: 2,4-D, 5001. 
18. NTP carcinogenesis studies; on test (prechronic studies), 

February 1996. 
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