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t:!::?i:ii~:i1~~i::. ·•~(-.~~;:!~:.~~j~~~~~~~-~r~~~~~t~~~:~: 
1,9o ;~ tbem vetj-,r~· ~ bi(ld,e~~tipri.: The · • . 
~ rot.ne$ Of ~vir~~l cOil::t3miliatiOQ by the$e ; ·=~,~WI.I.;., 

#i~~.=~:=;~~~~!J'::·:: · fpJ:, pJ,lllll8J!~c;l11$~1D,'ljlotJoll,JI~~<·J~q~. 
IOtl to acne.;·whfuh js ·a ·fairly :Constant' (:OU)pli~tibn. : · •. ~:tt: ! ~l'}i._l .,.:e·· 
~ m'ost: mimimaUan. spoei~i! exiio~d ·tO P€BS;; -the9d 
OmJiO~ds. have<ca\ISe(J: reprod.uctive faiJ.uteill iimk .; .,, , E~~ii\t~t;n.At; ~~~> :,·• •f!' .tfi .. ·.·.:'.. : 
f tf;le Gn:at I.akes region .(Aulerieh. · Ringer .8l Iw~- · •. . . .· . . . . . . . .. 
Wto• 1913; Riri~ •. Auleiich·& Zil,bik., 1972); ' in ·Bea··•. · .. · Aitimpls and dieJs. T.lili1y female and: tcn!male ·~ult 
Oil$ :·on . tllc Pailific . Coa~t <OeUin& . Gilinar:tilj & ~ •. rh~ monkeys w~e hoUSed in a ~ti'Qlloo ~Vir(lnO: 

:t:;::~:.1~i~h~ro;~n::a:rio~theK~~~-·-. :~d~~:~t:e t~~~~\~=~tro~~~Cn;~'l':t~ : · 
?~) :ti!d in man (oll~~ing t~ i~ustriaf contami~ JNI.Is in India. During the .. '6 .months prior ~- the . 
"b,on . of rice <Sil iri' Japan (Kuriitsune, Yoshimuta, : adininiS~tion of the experimental diets;, 'the men~ 
~t$uuk:a & Ya~guchl, 1972) . .IB·:thc J~pane~ iQ.Ci· · ~ str~ 'cycles, · sperm counts and . mo~:phol6gical · fea~ .·• ·· · 
~t:, the ecwr~en¢e r;>f. abortio~. stillbirth~ . and un- .. tu~ of $e ~permat~zoa .were evaluated in tlicse ani~ . 
le~ized infants. w~ ~ttrlbuted to the tra~plac~lal . mars. ~ monkeys were subsequcmtly placed in three .. 
llOvelllellr of the PCBs. Su!:)Seqi.Jcnt ie~arcb (~ll~, _groups, a ·control group of 12 females and six_lnalt'ls 
~~ns & l!ar50tti,1974~~o: Curley. ·Burse, ·Orim. le!l- . givon a canililercial diet (Ralston•Purlna Co.. St. • 
llll!IJ & Linder, 197i) lu\s shown that the 'l>CBs . do, . , Louis, Mo.), a seeond gtQup of nine females reCeiving . 
~ fact; . pass across .the placen~>barQer arid are : a Similar dicit.to which 2~5 ppm PCB (Aroclor -1248, 
~le!i i~ the· nimt or lactatinjfmoth¢r~ (Millet & M:onsan~o Co. Inc., St Lou.is. MoJ wu added, and ;x. 1973; · Musial, ~ . Hut2:it)ger; . Zitko . ~ -· Q:ocker, .. •a third group qfnine,females andfour~ales receiving . 
74); . · · .. · · , . · ·· ·. · . a sim.ilar diet. col}taining '5·0. ppm. PGR .-l'hb ~xper~ 

99 .• ~~·.t . . 14 .. ~ ~ 

i 
.. 

;~ ... ·-~ . 

01 \;;'H3 ·, A>tSlOQOd llif 

1111111 11111 IIIII IIIII 11111111 
9202 

vv=L1 1006/10/E0 



5054243? 2 JILL PODOLSKY, A PAGE 11 

. 100. ' . ·~ 
. . . . . 

D~ A~ &Rilom;-~(~~~. 11.~~ J: .R. A~ 
. . . . . 

imental dlcts :wcre .prcpared by ~ding the. appro-· Table . l. ChtAnges in .rhe body ;..,eight pf female monkeJ'S' 
priate levels .of PCB to a finely powdered m~l and . receiving 11 diet contai'!l1fi1 2·S or .5·0 ppm Aroclor 1248 · 
subscquently:pelleting the mil\ture into ItS x 1·25 in. 

Mean body weight (kg) • cyl~ndrical pelle~ . . ~erio!fically, samples were ana-
lysed by ga&-Jiquid •Chromatography to confirm ·the Time on diet Control Experi>mntal . 
PCB lew[ The felnales on the experimental and ~n- · (tnenths) · · gro11? .. g{oup 
trot diets r~ivcd 200 g daily, while all males received .. ______ ;.;....... ___ ___, ___ ......,_ __ ~ 
300 8 of their respective diets daily. All diets ·went · 
supplemented with fresh fruit and the . 3Jlimals 

0 
1 

. reCeived' water ad lib. The. food left jn,. the feeder .was ~~ •.. •. i 
removed and wei$hed · !,iaily for calcull!-tio~ · of.intake. . ; ,, .. 

2 
3. 
4 
s 

·:.' 

. 4·50 ± 0·158 
4-89 :t 0·60 
4·86 .± 0·41 
S-00 ± o·SS 

. · 5.00 ± (}S1 

.5·57 ±(}55 
5-47 ± Q-.58 
5·28 ± o-ss 
s.:~s ± o-60 · 

. 5-38 t (}60 . 
4·84 ± (}48 ·~·01 .±!B9 

Brettding ~;tudy. After] months qn the experimental 
diets, the eight , ~urvivitls 'females from tlie · 25-ppm 
·group, eight females from the 5-ppm gro\lp and ·· the . ,Yalut$ .are meana .± atail~rd deviation l'or sroups of 12 
12 control feinales were' allowed ·.· to bfeed. OVUlation · : oontrol or 18 PC~·fc:d (2.5 or 5. ppm) animals. · 
was pred\"'-ed fh)in observation of menses and pre-. · 
viou~ ~~~~;;~~£~~.-~~~·4.· <Ya,lep~ •. ,.~9~)~Jn .sen~: H . ., ; • ; - •. U..SULTS . . 
eral; ~ thc,e~xpe~~enta1,~ma]es·.were, housedx~Jth .QP11~ • .: · .. · . · , . . • : . • . _' • .. . .. . . . . .. . . ' · 

· • . trOLmatesJo~ S·days,:dtiriq the approp.riat~ . #mci of . . ·During the first 6 months. that the femalcs received: 
. . .. ovulation;~~dHhei experimental males . were.:. ll!llised, .. 'OCBa in their .diets, the intake .was relatively constant, , 
' with· ci)~trol'( f~ales;for:;a 11iniilar; , ~l;)(f; Prqman~_~ .· With • the ariini&ls ingesting llll awrage of 90 and 

·· t!ii;ta·p~1 ~~i:e'perforriied ~a(jOOf4i.Dg :tcfWilsOn; ' ··180 ·mg PCa. otl• the ~'5 ' and 5·0 ppm diets, respect~ , 
:Ffadktti~[tJ'P\f~~~''(1972)'~'Thfilf1&lings '~e · con;. : '' i\iel; Des ·te norln81 fOod consumption, both exper--~ 

.. . . fini:ibd~h-\' ' ~~~1:'l'cloiLof·: ihC.1itenis~1at/;4o da' { '· ' 'tat Plu '(lost an aVc:ra ·.of 1S:l"%o of their initial . 
r· ' •faJ;;,o !l/~~Jt'~fl'! --':':5• ~~ ·,~4$ ·,c;HA)ilt . ~l:!, ·;;~>,i ~ > . :~;J •~ ! .'~ .• , )~~(~ .'b}' 1~ w'af 2 :rn · th f th tart ' 

.. . . ·~r'~e~t~,.~~~~~~::-:_Thl:*~§Jf;~l"bi~¥,. :~~,)r,t¥.~erit :na!(!l~ 3~o: r~ ha~ ~ ' 
.. · · imeii.t; animalS :were obs~ daily for any physical . consumed. individual animq.J~ began to show the typi": 
· · ···. chaJlge , an~;tWe~!weighed .mQnthl.Y.. Serom trigly~r-:- ;. cal s!gns.ofPGB int9xica(on, including loss. ofhair; 
. ·~ · ·:idcs; .!. ciliol~l;:J- senui.l';. . glutanliO:.pyru.vic:;;,tranM-.; ,;, acile:ofthe faeeimd'•D.~k, • andarytbcina and $~lling > 
, " Jlli.t:~ase ~ (~~n'};tr~~nfjdobatin ; ·ratios; . to'tal : lipid • '. ~r the. eyelid~. M 6 mCIJ,lt~ all femaJC3 exhibited theSe, . 

... ·: .a~d : !laemb~1(1Nere'{'detenm~ed 'J;riQiitl:llY.::m1: an ;::iiignsrto s91;De·'degtee. :s~n biopsie$ ·revealed affeCted : 
· ··.· ariimal&'1(&teii;' N'orbacte !t'H~~p 1974b):'"tn ,IU:iditi · · ·w· llitiftollicles; with ·p~on:lirient keratinization: The bae-: : 

.. every/J 'li)Ontjli an .. inat ~b&itatieous 'iat'biO~ 'i~~aMoiiCal ~es 'develoPed .more gradually. Hat.; •. 
taxeD' ''. selected animals· in ~h:.group - (Allen tt .IriOgram& remained relatiVely n~mri,al'throughout the 

··· · ·· · · · and eValuated foi . PCBs .Period, bU:tthe concentrations of$erum triglyceride;'· 
··ao~r•din~~ti:Y'IF~ il~O'dlificl,lti<~f ; ·Qf:ithe. 'pto&iaute :ori- · dholesterol and iota()ipids dectC&3ed progreSsively:: 

fil:·(1'972VFdf chioma"' (rab~ 2). alth(,l.lgb only;. the decrease .in totaJ lipidS •. 
were homogenized iri · . • was' statistically significant. There was also a &hift ii1 · 

·· the alburcinigiobhlii:i ratio · imd a progressive increase 
. ~"''VE.J'-.~ .. :iti·:i' :40f.'O>::wa:terlootlll: "'(Slelui~lSP .. · in SGPT actiVity (fal)le 2}. ; . . . ' 

.:,;'Jbe ._ data.~ obW~e~ ,-troni :the fat biopsies on .the.' 
fCmale, .ids' (fable n ~ho:Yied ~j) , ~IU?)ulati.on ofj 

• ~C:B .;tsomer::s;iA-Ahe ildipo8e_t~ssue. After a &.month . 
· ~>r.P.O.su~ ·peliiq<t the. ~. level in .the adipOse tissile< 

.~·J.~!~~~~~F~~~~~~:f~~~~~=~r~~ .o(~the;;~is. ~recei~ . 5pPn:i •. attain~ a platea~ ]' • • siJbs«j~entJ Val\l~. 1v.Jzy~ : Uttle-with :COntinu~ con·<'-; 
: ~~p~09:~f~~ •. di~t. .A~simiiar lev~ was attained . ii< 
J~ •. YJ;iby;the!gr(}\I.J! .iiVC!l z~' PPJ:!l PCB. · · · · .· .. ·; 

· ·. ; ~After 4 .mo~thS on the ei(perimental diets and con-. · .. 
• . stnnptiori •or. a .total of 60-:1.20 mg Pea, mensttu.al 

.. 14 ± 3 . 
. 24± 7 

21 t 8 
21±9 
31 ± ,... .. j 

' 
~!'; , RFU ,;; · l{eitmun~F'falikcii : units' .; · l 
· (~t !ljveiJ, 2·5 ppm •an~r ej&J,t. S·Oppm . PCB) ali~ ·j; 

~IR);Jl.Offq'.~!!JJ)il'!!~'~~luas .tlui(;diifl'otN ,siJPI~,;elJy_fr tho· value; at month 0 : •j> < 0:05 ; •• P < (}{)() 1.. • ;· 



· ··. Die~ry 

. level . 
. (ppm) .. . 

· ··• of PCB 

they repi~1tcd 
a:nttnat in 

rc\roaled, that we~ to th~e of the 
· of PCR '11\i~ . · not . in tile calculations. '·1• ~i · · 
. . . are mean.&. :t siJlndiJ.rd: deviitioi:l'far the numberS: of··im&!l ·· el ~o;·,..,~~,c:.-tt~-!4b·;...:, . ....,.;;~~i~,c···. 

·· · · · .; :··~ ~ .; · · .: . .. :, . - ~r.iJ·ii ·' :·~~ ·-:; .?J-;r~ · 

~~~ · Were . ~j(JOIJ!y ; a}~~ : ~fti~~;~;·:~j}~:;: ~.H:.· ~:· ~~=~~. ~~~~i;:~:~;-~;~~~~Ui~~i:.~j·~~~f~r~~~~;;~§j 
grqup ·recei~ the s~wlll :dH:t 'I'iim ,wer.dn~ ' . · 
i~ .~ dmation of ·m~~ a.rtd in nietlatrl;i!l b~iiJi; ' ·. ielienrli2:i~d·1doiP«!iat~~Ei~i.d~1l~~s~l~ilii.:'~a:aCDi:ir·' .·', 
M~ses were 5-.7 day~ IODF~iri .· the :~eilpepin~:nta:l ' , MierO•IICO,picallJr/ ·ita :a(lditioo, :to 1tYi:ierr:;lii~ia . 
SJ;<,)up thari in the eqp~o~/Several of the ~xperunen- ' a1ld. sllr.l:Ptiind?: 
till :an:imals exhi~it¥ ~s:ional• a,l:/seucO of ~enstrual : . ''follicle& w~~ 
bleedmg. . ·. . . . . . . •. .. . . . . . _: . . . 'Throughout the liver. there were. fo¢alai:ca& . 
~' Conception ~ates. fQ.r the eoritrcJ aninlals: anddor : ros~' fiepaf9c;jtes,:.cwel:ll lciola~ l~.aill!~ ~®ntail:IOd- • 
those. fe4 2·5 ppm PCS: w~e .. cssent}aily .l:he' ~e,<but, • · .ril;imcrouS: s~HiPid ' drot)leftttUfie~ :1ipid cdf9pl~t .. 
the: conception rate , in ·~ anipuds re~ying : ·~PJ1m pre~~ in · the~~ilm:·lbf,i";tliC;~{(i,i~~~J#. 
~as decreased. A'!Ji shown in Table 4, eight -~U!Ials , , addition;'bo,1'h -~s ~cn:etopedl.terminaiiy~: 
'?n the 2·~ppm ' diet ~ca?'e l?~~t, ll:s ~termined ' c:nte~iti!l ~o~:'Yhic~. ~h~~la}lexnff..t.:u;,~=~~~~?~;. 
br :. the . level .of· · cbcm~~c '. 8?riadotrop~n ''ln :'l11PU~ • .. ~~ . :~~~ •· ~~~nuilil~l'.~ ; c~~~~:~~ ·!'~)~'P~J1.m'O!;l~ 
I}I~ssays; bUt ~ortly. afterw~~W · thfeif O.l' ltl~.: .al;n~ • .• :pathOJCJ.r: of~pnmatca;i but~1S~ieneial!Y:~tl~?.'t9' . 
rria!s res.orbed their.(-ryos; lri ;tbeae intiirials, ·im~'! .: ttea.tm;ePt. :•E~· .:foUowiJli nq~t;<'tbQ~.$im!itJ$l:.~ .·· ... , 
plantation· bleeding; . which .wually : oecu!j ' t7 ··Mrs • this·:stiidyexpedtn~·lhigcJloa]Sp()n::.nl,uncrou5~o~.: ·~ · :~:. · ·. 

~r~::1:0t~t:~;~:~<)~.~;~u~ ~:no~!~ i; ~~~~P~=~:~~:=s:f~~:!~:::r0: ;::~t~t~~ .··.· ... , .·· 
were impregnated . . The rema.irilng .. tw6· animal$ were • · :ceptible to this 0ppo~u~e ,pafi19geq . • ; . •:: • ·• · ·.''V ;>.; ~· · 
bfe~ five .times Withou~ .· .'suecess ... Of the. .@iDi8Js that • . ·The distribiitiOri ofJ'CBs'm1the'· :~uea·.ot the:iwa • ... · .... , .. 
eonel:ived iJi this Sro'iip, .;t:hete ~ a~t)rtions at·•·46;·! .. femal.es ~t>djett;:::u,rw~ll.~~1 ~ni:fii:Oile ·· of~ th¢t&a.d,\). ~ : · 
~7 .llnd 107 dJ!ys:Pr ~&tatioli; ~tilie ~tion; oil~ still~ : ~nr~h1·:w.·~#lother~n·~Ls~·~~:~',sb6~ : .:<; · ·. 
born. and O'ne uncompli<;atec;l birth( NiabJe · i!Wuibl · .· m~Table . S; ·Tiie'affiliity; of.;P.CB~t:fQri'lip.id,;;cq~~ .:: · · 
born to. the ·· e)l~~nial :.anirna~· . w~:; ~man :•(i.c:::i : .. tiSsu~ iS readjly;·4ppareut a~¢·~~~pla~tai~t11d~f~:~·: ~ · .. . 
standard deViation(from ;the .. norfual ~tablisbed 'by · . 1ncnt .of· PCB~ is 1ndieated ~by :~thei higli :ccm~ttatron( '"- •· · 
~err, Scbeffier & W~mmn. 1969), ·QUi were oth~ . in.:. the ~ tissue$ ; of 'tbi•still&~~ Wiul't:l~Ffirtb~ol'e; ... : ... 
ni;mnaL These obseivations are ' ii'i . writrast 1Q dwlie.: the : teWils ; of PCBS '·iii' ' th~t; otJicr·}:mta.m~ :-coittlliued: . . 
iil :tlie control animals, aU of which t:oneeived ; iiJ\d i td<' iticn;!llie after~ · birtb:i ~hi ;ireluJt;r : c:(~•the•~:,liigHJ 
~ ve birth to noiTilill infants (l)'lblc 4). . . • . . . • eonccmtrations in . the : ' milk. of< the :; anothi:irs' 
:One .adult femat~ on. the . :Z'5~ppth (ii~t . a11d om; on ' (275.0 ± t2l·5 . ngfg milk), <·~he le'W!Fof!PaB ·hi •4ihe 

~he: S'().ppm. diet died ~fter, 173 .and.31Q d~ys off~~ : ... ~~· 9b~~ed· ~Y . ~i<)psy; .on . lh~ = d&r:roJ/~ttj!-'(~~: 
rpg. reSpectiV~ly . . At a~tor}sy, Uli;!IC: ariiinal5 . 500wed ... :Infant(bom. to the tnothc:rs· oil the 2~5~'Piml ~:mer 

··I 

.. ··. · ... ·.·.· •. ·· .. : .; \ · ... · : I "' ~'::.:;· ~ :; '~; . "::-.. .,,'.: ' ! ~' .. >~: l• ;,j·~d : 5::t;;/:'.' 
Ta\>le 4: Mo~!ficatior~.tn r.~pi·o4u~tlon.}li primQ:deiP{)Wl to .A.r'Ol!10J: ) 248 1!' th~ lite( .•.. ~>:;'··<·>:: ; · : 

. . . . . . . · · Noh:~fded ~ grJup~ :; <;:· :. : ·' · ,, : / . 
· ·· ·. fed diets containing ·PCB levels .(ppm) of ..... . · : ,! ,,-.,, .; 

Reproducti9n 
parlWl<:~c;;r 
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------~-....._,....,.. ___ _,_------------.....,.~ ... 
Total impre1ila~ · 
ResO!'l'tiOns or . abortions 
Stillbo111 . ·. . . 
NQrmal : births·' 

. . - .12 .. 8 ,.·: . 6 : . • :. 
. 0.·. 3 . '•·. 4 . ' ' o'·- . . · ·o · 1 .:~ · 
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;.; i ; ,~ ·• • ·. , ,,; , .. ,lB.ble 5~'/'CB .. c.onttnt. of tis&~~! - obtoi~tr at a~psy !NIP! • two. adult female i,ionkeys 
· · :, · ·.' 1 <•:. · . Qnd Q:iitrllliorn. i,Y""t ·· · · · 

., : 
.. , 
·:': ..... 

· AdUtts ·fed di~~uy levels (ppnt) of.· . .:• ... 

. : !·!:~ ~;;:;', ~_;'~·.: •· · · 1'i•~ue ·· · ·2·S•, · 

~~=; ~:·: ~t=~~~~: rfv':~~:_L.: .... _ .· .. · · , . · ~~~ ,. 

· •. ;~;l~~;;}~~:j;Z~ b·.•·~·; "'~· ... 
· . . ,;.:..., ,Lung , . , · j-20 
· · ·,l · •. ; .Muscle: .. · ;: :· ·: . : ·t. . 0.19 

·'·:~ ;· · · Skin ·.·· •11' · · 0:98 r" . ··. 
''~ '>!ila,:;:: ; •. 

s>Ot .• 

. 53·89 
24:-38 
40-18 
~2·.7:7 

. .. 30-15 
··· '. l<n. 

.. 47-45 
2l·4l 
8·69 

.· 17-66 
. 1(}.01 . 

-: ~ :' . 

· ·::. ·,· 
. · ~ : · ... , .. 

·· Stillborn 
mrimtt 

.6HS 
2.47 . 
24·85 

. 2·47 . 

.usz · 
lS·OO 
18·911 
0.34 .. 
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·· and p~epancy · rhei!uifmonkeyi 
. t~l:iDi,\T;t~c.!!P/og~ 3, 59. : . . :- . . . . .. . . · .. 

•· A~.J. it~ CafS~il, LA~ & ~~~u/o .. A~ (t974a.): it~~ Yo5bimui'a, H, & Oiihiu)a, M. (197t,;:st~ ~n . tbe _tii.ue . ·,. ·• 
: . . dual cffilcits of lhol-t-ti:rtn; _low•levet exp9Ju~;e of: ·no~u~ ·. distribl!tian and · ~liminlition • ¢' several : coltlj)oneiits or · .. ·' •· 

, , man primates to P<>lychlotmatecl biphenyls. Taxic. Iippi, , · ke-.400: (chio~iphenyls) in -~: :Fii~ ·•ActQ ,1111: 
Phllrmac. 30. 44{); · · · · ·· · · · Q, s. · · . . . · _·_ . ·· .·. -· · . . <. · .' ' .. 
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