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Table (1): Number and length (mean +SD) of newlyborn rats (PND;) from

control and treated groups f pregnant fermales

. Number of litter (range, mean + Body weight (gm) at
Animal groups S.D) birth (PNDy)
Control G1 8------ 13 8.6------ 14.4
n=10 10.40+0.50 10.55+0.77
Lowdose G2 8------ 12 8.4-11.2
n=10 9.60+1.14 9.78+0.86
Highdose G3 6------ 12 6.5------ 11.1
n=10 8.04+1.74 8.53+1.58

n: number of pregnant females

Body weight chang  awall ¢jg 2 sl -2
cre sl s PNDy g sl 2o s 4 ol Ay vie 03 5all aall )5 s i (20 528) g sy
sl Al s yanll e g 5ol 12 €10 <8 <6 ¢4 e a8 82Y 51l 2ay PNDyy gl &35 PNDy,
Ay dld g (PNDy) 4uadl 44l aie (pups) olaadl o] Al dlld g amal) (55 (A iSO

:L_;tm C—“”:‘} (G3, Gz) Alaladll e sanall (Gl) ialall de sanall
Lol 5,8 JUA eall 304 e (G) Aadall Ao sanally 30Y 511 aa Old el (B anall G55 20
el e g sl 12 2 a5 0l 2 23.1543.30 (PNDyy) pladll aay )35l ia
Oall 5831 ¢ sl g Alkaill a2y 9872, 169.18%, ¢! o HlasiSY) Jara s ol 2 93.5+11.70
(PNDy) 33¥ 5l a2 0l sadl 055l dpadlly 5 1 il e

L gia by s 4l 5,38 JAA asad) 05 23 3 (G) Askaidiall de jally Adaladll (13 a1 (4
s Akl de sanally 45 Jis (P<0.05) & sz ity 5 (PND,p) gibasl 3 222 17.642.50 o055
886.1 5102.67 ol 583 o5 sll (B Qi) Jaea Jaay g &ﬁui 12 3 5l > 785.6+19.2
Lilly (P<0.05) s s-inn s paiingg B2V sl (Fiaa 13yl ()5 Asailly £ 5 1) e 5 ltadl) amy

Aalaall Cad g3 g aldadl) day aad) (55 o sie Jamay (Gg) Allad) e ally Alaladd) 13 520l 3
G s—ine palinggal ) 78.66213.11 )5 b sie gl A il Ales (b5 6l )n 17.822.5
e 05l Al ()50 (A LSV Jare 050 5 Ay il Aleis Adailiall Ao seaally 43 )lis (P<0.01)
Vs e el 5 S LI Hldll sie 854.61% 5 116.01 % Jaley & e Ay
Testosterone blasma level LBl ¢ g b siadl) G ga R a8 S5

dalall (Gy) e seaall 1L 13l ) sSAT anll La 33 (8 05 yins sl (50 8 S 55 Jas e ol -

0sST LaBlL s i sl O ga g 3 i Ja e paddiy - ( 3d522) 5.981 +0.569 ng/L
(4.680+1.892  ng/L) iaisid ie ol A Lladll (Gyp) doe sanall g sind 12 sae 3 -l
T s Adailiall de peanall 45 s (3.145 +0.321 ng/L) Al de Jall dldaall (Gj) 4o sanall
(Gg) Ufie sanall 583 (s (5 i sl (550 2 38 55 (4 (P>0.05) 558 s sine (38 2525 (3d52n)
Abaliall de genall 5 Jsid J5S YL Alaladll

) Gl L s gdaall JSAN 5 4 gial) ) gaadl & e
el daill 5 2 ll Jd (8 g siall Sl gaadl a5 6l el &l 05 05 (3) dsds e
Uniall de geaddl5 (G, & Gg) Alabaall cilgad Aallll of3 yall 5583 & dmpdall e Ll 5l

(Y ey

Aajlall (Gy) e sanall LRI 3 yall Q3 e ) b 8 4y siall i) gl dae Jaus sia gl
%6.97 Jalad daplall e il guall A i) Al g s ll U (e plsa UL (688 +37)x10°

gLl (486+50)X10° A sidll i) gl sxe (8 (P<0.01) g o (5 3 ki adl
de sanally AL Gl el & 50 i1y (33.91%) Apenhall joe il sall A Sl A il (8 (5 5ina
(Fig 1 a). iajall de senall s dunidial) de jally dalaall de sanally 43 )l Alal) de jally dlalaal)
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Gl Jus) ie ol g LY 5 (3.6849%6) i Juaii] (7.895%) il el (Fig 1,b,C)
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- o) Claay 4 giall ) gall daal Al ¢llb 5 (2.632%) i
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Tahlel33: Rady weight (rung and mean 25.0,) b gram sad pereost galn b body weight for adult male rats afier prental expessre to

A-tert actylephenol and that of contrel.
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] =4, 02
Gl Nl 14 | BAM-1TAL | 1792-1902 | JLORLTE [ 24062744 | SLES-3TON | AMNSATN | 6ES4-TSES | SLAOTAE
contral WSALTT | 15200090 | 160031 | 2LE059 | 0S| ISTNETR | SAFels | SIISOLYY | ORETaleY
W | Tese W% | MTeTS | saen | OPRITN | Tt | e
o= I w85, S<IN
faw dose RA-102 | 1320-1391 | 1536-19.00 | IAT2-2306 | DU20-2NEE | 2720 ISTEALE | SL-TI2 | TRIZKA
Amzkyiday UTRHNA | BATIS0ST | INIE0YE | 8K | MTIELET [ 31=la I8 | SAIATT | TAMe1ed
(53 QA | B2 [EEE- N S XL (D 1750 P - 16 LT BTN T S T
=38 i, e
bk dese GAILS | ILDARY | MR2E | ITA-2I28 | 0NI-2407 | 2190601 | MSLAL6 | 0.042 | TS26-A041
Mg BW | SS180 | IRNLITL | IA2E03E | 004128 | 2L2BI24 | MLARLAS | J0MSLIN | HLSES1000 | THS1A1962
63 e | | rSE | BAum | 24TTHIN | JSS2NN | AAMIN | S04
o= pamber of animads (,7)
3 maley
PND= pastratad ilay
Table (5): Serum testostervne concentration and caput epididymal weight, sperm count and peroentage
of abnormal sperms of adult male rats in control and treated groups,
Groups. Castrel Treated (OP (mg/kg/day)
Parnmctess 4 mg/kg/day 1200 mg/kg/day
n 3 6 6
Testosterone conc. (ng/l) 3.981£0.569 4.680£1.892 314520321 %+
Caput epididymis (g) 1.933£0.311 1.336=0.112* 1.980£0.28
Sperm count (x10” g caput epididymis) 688437 609246 4862304
Sperm counted in EP] smears 402 380 289
Abnoemal sperm (%) 28(697) 71 (18.68)* 98 (33.91)**
Head without tail {%5) 8(1.99) 14 (3.684) 30(10.381)
Head sticking (%) 2(0.498) 7(1.842) 15 (5.190)
Bent at cephalocaudal junction (%) 6(1.493) 1012.632) 24 (8.304)
Bent tail 8(1.99) 30(7.895) 15 (5.190)
coiled tul 4(0595) 8 (2.105) 4(1.384)
Hypertrophord or assymetrical tail - 2(0.526) 10 (3.460)
Data are means + S,D.

n: mumber of male rats examined

*: significantly different from control group  *P<0.05

pal
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Fig. (1): Photographs of | Fig. (2a-c): Cross | Fig. (3): Cross sections
epididymal  sperm sections in ductus in ductus
smears stained with epididymis (EPI) of epididymis of male
eosin Y. sperms male rats of control rats of control group
from (G1) group (G1l) which (Gy) .

sacrified after 3
weeks. of age
(PNDy).

Fig. (4a-d): Cross sections of ductus Fig. (5a-c): Cross sections of
epididymis (EPI) (Ga, ducts epididymis of male
rats.) (G,
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(G-G3) Malaal) cile ganal)
Alebeal) alad 3 ae 5 ppiall (13 jall sl el and die 4lall ) )l Cona

Ul Liays necrotic  cells aill A siall LIANL g ) oy 5o 2l (G) dsmiadiall de ally
Llally Gl ylaal 5 ataa Ll Ailagal) 20U 65 ) a5 (Fig 4 b-d) sl 5 il dpa 55 all
(Fig 4 = §Lhaad Lills 5l 5 5 43 Adasaal) limal) G20kl 5 sac i) cLial) elaws saly 5 5 Led 4 s )
‘ PAS sc) HgBPB
Gl Bl ana S B gl e gl 12 jee aie dumididl de el Aldadl (G)) e senall (3 ja s
58 Jaadly 5 4810 5 jhm Al L LanSe LA e Lgilginl 5 Ll dibanall 400Ul LS ) 8 (g
Caysad (s sin s (Fig 6) LAY Ganad) 8 laaal 5345 (Fig 5 b,c) el (e 480 )1 LA
LAl aa 555 Lgia apaall adaa Jas o1 08 5 dailucall e J81 2 giall il sl (e (5 sine o gl 3L
& phaiiy (3hliall any 8 4l Cadll puafis Capsaill G Aiall slual) s Al 4a 55 sl
aclihal didy g sacldll fLiall oy o Ll Lamall Lliasl) A8kl Jati 235 (5, 6C) LAY (anill
glbal 304 ae Aaylally 45 5lie HGBPB 5 PAS - & Laal slidll 253 4,16 3 35 WS s HgPBP
Ao sanall 3 o yall 8L, A yall Apmpl) sl X055 5 (Fig 6) Al Ll AL 4l cilyaal)
e 4l (5 s s i gl ey g saai ol L8 ) (Fig 7) sl 3 e Ol (Saas -

PAS §Lhaa¥) o sa 518 e Jol Ll 5 da i sall 4dUall (e 6 el 5 dsall UL (iany

2 el juals (Fig 7 a,c) Slelladll (a4 ¢ Ll 40300 LA A6 J&55 (Fig 7a)

sludl) 3lmaal) Ayl JIa5 35 Fig 12 b, d)\es 55 Ledl sal any adaad aadly 5 5aY) syl

((Fig 7b) L sl sams olaass §f (Fig 7a,d) sUlls ddasd)

2al) s dan o1 janll (e g gl 12 2ay ) 88 4 sial) il gl sl (e a2 )l

AUl 4810 LA sl 55 gy JE 5 gl iiall plual) (e 8 S S 2l 55 Lga
(Fig 8 Led dikasall 4dall LA e Cinay s laai¥) 5555 385 (Fig 8 a-d) il didasal)
.c,d)

AadL) oasadl S esM A gl o Jgbd S YL Aia Jal) Aadll Alalaal) il -
Effect of chronic administration of 4-tert-Octylphenol on the epididymus
of adult male rats
Jsid Ui VL ) sed 500 5aal da ol dadl) Alelaall 5 Gl jay Canll (e e 3l 13 ia
A el SA gl A e
Viability 4 sad-1
Ao jall Lo gy Abebadd) Aadlll ()3 jad) Gl s 48 gl of Ay yedae <l ypas JaaDly o]
YA Jad (,J LS dlalzall 3558 DA (120 mg/kg bw) Z\_ALA\j (40 mg/kg bw) Aasdliall
Jaze o8 pati las ol Laiy dlaliall de gaad) 8 Jall sa LS 53l olls S mortality <l s
Alalaall 358 3 ) aa (13501 8 2133 gl
= A el i kil g g sl Ay glal) i) gad) a0 5 Loa JBdly 9 e el (g 9ma B S 5 -2
Ay gial) i) gaal)
L 0L (s s siail) O ga 8 38 5 das gl (8 (P<0.01) s 520 palidil(3)d s oia s
12 334 (Gj) dllall 5 (Gy) dmmiaiiall Ao jally Alabaall ()13 jall (8 g 5l Ay iall il gall 22
aledll (Gg) e sandll5 (Gy) de sanall (1 (P<0.01) 5 5inn (38 253 5 e Adallially 45 jlie Lo suu
Jsié Jus YL
Ol (8 ol i A saall Gl sl 2xe T s (& allill Bl ) (3)d 52> (e oy LS
Aaylally 40 )lie dlabaall (513 yall gy sl Claisay dpngdall s 4 siall il ol A L5 )l dlaladl)
e Allall g Amisiall de el Aldadll o3 5al) 8 68.02 5 27.20% 48 sdiall Ul gaall Ao il
6.39% it (5 Aailually 43 jlie Alalaall (o gl SO0 22y )5
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Fig. (6a-c): Portions of ductus | Fig. (7a-d): Transverse sections of
epididymis of group G2 ductus epididymis of male
treated male rats aged 12 rats treated with high dose

weeks. (G3)

sections of ductus | Fig.(9): Photographs of epididymal
epididymusd of male rats trerated smears of adult male rat,
neonatally with Octylphenol and stained with Eosin Y

sacrified after 12 weeks of age.
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(10a,b):

epididymal smears of adult
male rat, treated with high
dose (G3)

Photographys of

Fig. (11a&b): Transverse sections of
the ductus epididymis (EPI)
of (Ga).

Fig. (12a-d): Transverse sections of
the cauda epididymis (EPI) of
adult male rat ( G2).

Fig. (13a-c): Transverse sections of
ductus epididymis (EPI) of
adult male rats ( G3) .
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(Fig e 9) iamsaidl de jall dldeall o3 yall 8 Ay gial il gl 8 e sl i
Jual aie 3l o LY 5 ((7.20% )osl ) Juaiil o 109% ) i) 8 4bilas aae sl il sy
il sl J gy a5l Jiad (Fig 10) dalall de sall dlabaall G130l 5 (6.409%)Ja3k sl )
Jiail ie il ol oLyl ) dlaaYl el 4 giall ¢l gall ISH saal) (0 45.69% A sial)
(5.08%) oIV Juail 5 (6.09% )l 44 323 5( 7.119% )l el
Gl o A el Appdl) i ) *
Histopathological changes in the epididymis
(Gy) :Akalall de sanal)
S i (Fig 117a,b)iklaall de senally fo ol dd 4y 5 dpia sl el (s e f
Uls Jaad 40 gee 40Uy g pall Al Cum 13l ABLall il pall 8355 LSy (mns (o
5 Al LAY e QW) (e A geall 4000l (5 taty i gail) o Jhadll mhad) e A b
4 sl Jalai 5 Ay shall el 5 jpall Leadasd s W g Cime o 530 g el (Al AR5 LAY (g
cllall mal) (e A g dpliaall £SUall UAY (e Ak s (38 ) 2c 8 oLy Fpll
(G3, Gy) : Aalaall e garal)
Laidial e ally Alebeall (1o e 2ay AUl I3 yall oyl J0d el (and
g Al e Uaill dhagall A0l et g W) (o say Ay siall D) il (ads OP (= (Gy)
A 5oV Cladly e Azl jda A 5 Lgie ranad) (8 AL LDAY sae 8 daalyaaly )
) A il de jal) sl 31 s dlabaall 820 335 52355 L(Fig 12 @,b) <l sad) any s §LlaiaY)
LN s (s JaaSly o 480,01 LAY (e o) gine iy ooyl 4 st Aidagal) 400al) ¢ las ) it
clelaill sy 3 s o] Laiy (Fig 12 €) sl Leie () glin) ae Ly sil ann jra s Bl
Adlide il giane 8 Ler Ao Y1 el Cum Al g NS diide 20U ) Led gty AUal) e 325
a8 5 (Fig 12,c) skl @laddl (e Lal sine (adi a4 jlaias s 4y giuse e Aila all sl
Las o1 Lasw (Fig 12 b,C)Aasiall i) gl (amy s diiall aloah dle gyl el (any & jela
.(Fig 12a,d A siall <l sall (e Sleladll g (& iy gl sla
il Uad pUil axe oSy g ollanall de jal) 53155 g gl sl Amall ) ) il g
253n o ade 5 A il Adlal) alaat g gl A0Ua claw (A pal 5 il g Le pam) alaat 5 2l
s 5 (Fig 13,a-C) 4 siesdahan 5 AL 45 giall il soall jedai 5 Lgie =l Jlasi LA
A2 iy a3 soinl) gy (2l (5 simall 0505 PAS @ glbaaal cam e 5158 (e il
Al Gliaall A8kl Jati ol PAS — acbdaial didy g gaclill oliall dlowwy 285 L (5 sanll
.(Fig 13 b,c) <lasVl
DISCUSSION 4-&éuall
Lot e 5355 ool i gt ST Ll e sie (b (5 sine (& Jise siaad) Ll dll Coaa gl -
Uiy daitiall de jall dldaall de genall e sl 12 jae 13 al) b 4l Dlad) 453 ¢l L
Al de jall dlalad) de panall B (5 sina
A5 gl A adant s gl A 5Y saelal oLl dlaw 83l 35 AUl ade apusill Gandll gl -
O3l 85 sdall gy Ja 5 dipall 5 5 8l 4 sial) LBIAN Cay gl Slial 5 4d Lidasal) 4Dl
) ALl G, G, de sanall gl 3 jae
e Pl el (any (8 LIS LA 5 Lo 5255 Ay giall Sl gl (e il (5 s (gl -
5 gyl AUy (5 )5 B 5 () ALLYL Al de jall dlded) (Gjg) A sanall g sl 12
cmmnll Wl sina (el p 481 LOANL sl s cay gaill Leeldla) 5 Ledl jal (oan
iy gaty Ay gial) il gl @y J 5 JiiS 5Y) (e dcaidiall de pally 401 ()13 pal) dldlas sl
A sl Lty il lawal g lyiSU Ailasall 253Ul sl e gisa 5 48511 LA 80 55 <ilua)
Alad) ) placal 5 Al LAY aas jre Aaiis oyl 40U elas J8 Alalaall 300 30115 ae s
el L oy sl Slial 5 ol Lo sin 5 48111 LAY (e 43Ul (5 sina il 5 Lgalani 5 4 g i)
Gl At s (845 )5 80L ) Jaa o] Ly 45 siall L) gl (a5 A sl aidUall (40 Aiiiall
el Gany (A 4 e dll Lgiila alaas
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sy gl 40 il (A el 5 el ) Alelaal) 3305 (Gg) olhanall de jal) 33k 5 <
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ABSTRACT

4-tert-octylphenol is a prevalent environmental pollutant that has
been shown to expert both toxic and estrogenic effect on mammalian cells in
culture. The effects of OP on the reproductive system of adult male

vertebrates especially humn., rats were administered OP orally at doses of 40

or 120 mg/kg once daily on postnatal day 1 through 21 to examine the effects

of neonatal exposure to OP on reproductive tract of male rats at pupertyadult

male rats were treated orally with OP (40 or 120 mg/kg bw) daily for either 1

or 2 months to study the effect of chronic exposure to OP on the reproductive

potential and fertility of adult male rats. In addition, serm testosterone
concentration, sperm count and morphology and histopathological and
ultrastructural changes of reproductive organs of male rats were examined.:

- Relative weights of testis, epididymis diameter of maximum epididymal
lumen, insignificant Cytometrmeasurements revealed decrease in the
average increase in lininge epithelial height in the group treated by the
lower dose and a significant decrease in the G; treated group..

- In male rats of treated group Gs reduction and deformation of epididymal
sperm were observed compared to control at 12 weeks of age. In addition
to, deformation and sloughing of lining diameter of maximum epididymal
lumen, insignificant - Cytometric measurements revealed decrease in the
average increase in lininge epithelial height in the group treated by the
lower dose and a significant decrease in the G treated group..
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