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endosulfan induced significant chromosomal changes 
in male rats. · 
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Chronic treatment of mature male rats with DDT indicated 
induction of dru~ metabolizable enzymes · in liver. Histological 
chan~es in testes leading to interstitial oedema, early necrotic 

. changes in the tubules an:! impaired spermiogenesis were observed. 
No adverse effect on accessory sex organs of these animili was 
noticed. The changes noticed in testes in this study cannot be 
attributed to DDT induced enzyme induction in liver. 

JN cockrels, 1, 1, 1, - trichloro - 2-bis (p-chloro
phenvl) ethane (DDT) has been shown to produce 

anti-and··ogenic effect1. Its effect, however, has not 

1002 

been clearly demonstrated in mammals; and hence the 
following study was undertaken. 

Twenty-four mature male colony bread albino rats 
(220-250 g) were divided into 3 equal groups. They 
were fed ad libitum. The rats in group II and III 
received DDT (50% Technical grade) as suspension 
in I ml of 1 % wtfvol. of gum saline orally in daily 
doses of 2 and 6 mg/kg body weight respectively for 
a period of 8 weeks while those from group I served as 
controls and received gum saline only. At the end 
the respective groups of animals were subjected to 
barbiturate sleeping times by injecting pentobarbitone 
sodium (40 mg/kg body weight, ip). All the rats 
were then sacrificed, and the relative weights of liver 
testes, epididymis, vent:al prostate and seminai 
vesicles recorded. These tissues were processed for 
histopathology. 

No toxicity signs or behavioural abnormalities were 
observ.!d during the experimental period. The 
pentobarbital sleeping times (mean ± SD) obtained 
were 76.1±8.9; 31.5±7.1 and 30.2±8.9 min resp
ectively for the groups I, II and III. They were 
significantly lowered (P<O.OOl) among the DDT 
treated as compared to controls. However there was 
no dose dependent decrease in the barbiturate sleep
ing times with a higher dose of DDT. The liver 
weights were con&iderably increased (P<O.l) in rats 
fed at 2 mg/kg only whereas the weights of testes 
showed an increase ( P < 0.1) in animals fed at 2 mr;/kg 
as well as at 6 mg/kg of DDT. Testes were grossly 
~nlarg~~ and oedematous. Histologically, marked 
mtersttbal oedema was revealed, with no effect on 
sper:natogenesis at the low dose of DDT. Early nec
rotic changes of the germinal epithelium were evident 
at a higher dose with impaired spermigenesis. 
~o gross or histological changes could be observed 
m any other organ. 

In the present investigation, a significant reduction 
in pentobarbital sleeping times observed in DDT 
treated rats indicate that the drug ~netabolizable en
zyme induction has occu::red in liver tissues. This 
action appears to be maximal at2 mg/kg. as no further 
change was observed with a higher dose. In associat
tion with enzyme induction, no deleterious effect was 
observed in the liver either in relation to weight or 
histology. In this study, testes were affected both 
grossly and IPicroscvpicallv. The increase in the 
wei~hts 0~ ~estes <;>bserved at low dose may be due 
to mterstttial flUid accumulation which, in turn, 
ccul_d lead t<;> ne~totic changes in the germinal epi
thehum and 1mpa1red spermiogenesis at high dose. 

A marked decrease in weights of accessory sex 
organs of mature male rats, following chronic therapy 
with pentobarbital-a potent inducer of liver micro
som~l enzymes, was demonstrated by Levin et a/. 2 and 
Fahun et a/3• But in the prsent investigation it is 
unlikely that the observed effects on testes were due 
to enhanced metabolism of the endogenous androgens 
as DDT did not produce any adverse effect on the 
weights of ~estes and other accessory sex . orga~s 
although It mduced drug metabolizable enzymes 1n 
liver. Since DDT is known to influence cyclic AMP 
and several enzyme systems involved in carbohydrate 
met~bo1ism4, the observed effects on testes may be 
attnbuted to such an enzyme interference. Although. 
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SHORT COMMUNICA'flONS 

doses of DDT employed in rats have no rel.evance to 
doses from inadvertant intake from th~ envm;mment, 
the present study indicated the potenttal toxtc effect 
of DDT on mammalian testis. 
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The toxicity of dieldrin absorbed through skin was studied by 
comparing the effect produced by coating various concentrations 
of dieldrin solution on to the skin of guincapigs. High concentra
t.ions of dieldrin increased liver RNA, protein and glycogen sif,'lli
licantly. Ascorbic acid levels were also elevated in kidney, brain 
and spleen. I ow co.1centrations of dieldrin caused no signi-

!icant dmngr~. 

D l ELDRl N, a chlorinated hydrocarbon pesticide 
ts used as a moth proofing agent on woollen 

garments which arc constantly wor.n next to ski n. 
Preliminary ~tudies have show n no Iii effects on the 
per~ons wearing these treated .woo ~ler:t garments for 
short period~ of time though dteldrtn ts known to be 
absorbed -::utaneousl y1- 5 . However, the extent of 
absorption and accumulation i~ th.e body and the 
Jon" term cumulative effects of dteldnn are not known. 
Th; present study is on the biochemical changes in
duced by the percutaneous administration of dieldrin. 

Chemicals and animal materials used and the treat
ment of animals with dieldrin have been described in 
detail in our previous paoer6 • 

After 24 hr of fasting, the animals were stunned by 

a blow on the head and subsequently decapitated. The 
liver was removed quickly, weighed and homogenized 
in 0.2.5 Mice-cold sucrose. Protein, RNA and glyco
gen were isolated as described by Shibko et al.' . DNA 
was isolated by the procedure of Croft and Lubran8 

and measured by Giles and Myers9 modification of 
Burton's10 method. RNA was estimated by a modified 
orcinol method as reported by Ceriotti11• Protein was 
assayed by the method of Lowry et a/2• Glycogen 
was estimated by the phenol-sulphuric acid method13. 

Kidney, adrenals, spleen and half of the brain were 
removed, and freed of adhering blood by dipping in 
chllled normal saline and pressing between folds of 
filter paper. They were weighed quickly and homo
genized in cold 10 % trichloroacetic acid. Total 
ascorbic acid was estimated in the protein-free ex
tracts by the method of Roe and Kuether14 • 

Dieldrin treatment caused a significant increase in 
hepatic RNA and protein (Table 1). The concentra
tion of DNA was not changed. These findings are in 
general agreement with those of Sanchez15 • Most of 
the lipid soluble compounds are metabolized in 
hepatic cells by enzymes of endoplasmic reticulum. 
Organochlorine insecticides enhance the development 
of 4 'smomh" membranes in the endoplasmtc reticu
lum (SER) . Extra protein is formed and simulta
neously, drug metabolizing enzyme activity is 
increased. Dieldrin has been shown to induce a 
proliferation of SER in liver cells16" 18 similar to 
chlordane19 A significant increase in fasting hepatic 
glycogen content was observed(Table I) . The glycogen 
content of liver at a given time represents the balance 
between the rates of degradation and synthesis occur
ring at that time. The increase in fasting heratic gly
cogen content could be due to a decreased rate of 
glycogen breakdown (glycogenolysis) and/or an 
increased rate of glycogen biosynthesis (glycogenesis) 
in the liver of the dieldrein treated animals. Bhatia 
et af.2° have shown that dieldrin fed rats possess a 
greater gycogen-synthesizing ability and lower liver 
p iwsphorylase activity than the corresponding cont
rols. Hence the observed elevation in liver glycogen 
may possibly be related to inhibition of glycogen 
degradation coupled with an increased synthesis. 

A commo:1 physiologic response to various types 
of acute stress is an increased secretory activity of the 
pituitary and adrenal glands. Since acute poisoning 
bv organochlorine insecticides certainly represents a 
situation of stress, one might expect functional 

TABLE I- EFFECT OF DERMAL ABSORPTION OF DIELDRIN ON THE MAJOR CHEMICAL CoNSTITUENTS OF GUINEAPIG LIVER 

[Values, expressed as mg/g wet tissue, are mean ± SE from 15 animals in each group] 

Groups Cone. of Protein DNA RNA Glycogen 
dieldrin 

applied (%) 

J 0.0 221.75 ± 3.72 2.69 ± 0.09 6.21 ± 0.08 4.33 ± 0.22 
11 0.0001 222.25 ± 3.27 2.64 ± 0.06 6.38 ± 0.05 6.56 ± 0.25t 
T!I 0.001 236.25 ± 2.35* 2.68 ± 0.01 6 64 ± 0.19 6.77 ± 0.47t 
IV 0.002 233.82 ± 1.95* 2.69 ± O.QJ 6.53 ± 0.05* 6.67 ± 0.3ot 
v 0.01 235.40 ± 3.23* 2.68 ± 0.02 6.67 ± 0.14* 5.85 ± 0.47* 
VI 0.05 242.66 ± 2.75t 2.74 ± 0.0..1 6.90 ± 0.09t 6.71 ± 0.39t 
VII 0.1 241.75 ± 1.68t 2.70 ± 0.07 6.77 ± 0.07t 7.54 ± 0.3lt 

*P < O.Ol; tP < 0.001 
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