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(Raloff, 1994a,b, Stone, 4=l sl 8 endocrine system JlaY! il sl jlea 4
1994, Sharp et al., 1995, Jobling et al., 1995, Laws et al., 2000; Katsuda et
al., 2000; Nagao et al., 2000 & 2001).
Sl e el Bk e alaid anall 3 jead JSU Akl Caill ol G Cag yrall (e 45) Can
533 (e Aalgdl Jal ) VA Liali g Lgailla g 8 ddaridl ) jlaal) b slawall 3aall Slea b5
eV Al e ol sagm s Aall el (Y 5250 g gl Yy Jealls bG5Sl Jie 3Ll
(Laws et al., 2000; Nagao et al.,2001ab ) gVl &l <l gall
S lisa el dee (Slad Al il el (b sanaie i sa el o sl sanadll S G Eum g
gl it oy A8 e La il ODLA (e elld g il o sal) g e ilia s Gaasi laslsd
<l saed) sl s hypothalamic-pituitary — gonadel axis duwstiall 5 il 322l 5 (5 uad)
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tsoSd il HAY) (el Hel Lai 1995, Wistuba et al., 2003, Furuya et al., 2006)
dioxin dexmd Sl el st LS (Laws et al., 2000) o530 dliaS Hal) Gand) dasy
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[(Petit et al., 1999) cus s iudl duluall Ciileall Ciniy Laa pl 5L 8 acliy
sl A i il 32l ) e il GlaaiBU (6 ,SA) il Slgally ) ¥ 8aln ) amyg
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(Waldock, 1986, McLachlan 1980, Blake et al., 2004 Furuya et al., 2006).
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4-Tert-  Js—id o€ oY) ga g Ayl i glall gaal e 3l il ol ¢y jal
ey m g il s ad o s gl il A3l il ,al) e Talaie) octylphenol  (OP)
(Mueller and Kime, 1978; Soto all cilalsll Ll Jlgall Ao jlia 580 Laa (s a2
et al., 1991; Whit et al.;1994; Jobling and Sumpter, 1993)
Chemical name Sl o)
4-(1,1,3,3-Tetramethylbutyl) phenol or 4-(tert-Octylphenol)
Structural formula :Astl) 4l

CH CH

Ho—(\ / C C C CH,

CH, CH, CH,
Chemical formula :dxtasll diual
C14 HaoO//(CH3)s CCH, C(CH3), CoH,OH

Dosing and treatment 4y cie jall -3
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Adlebeal) 5 ddagliall ciligell dasil (1 ()5 3800 ¥ Glasy CroSS  SECHONS 4 e Ay ekl
(H &E Hematoxylin & Eosin (Bancroft & Stevens, s s il silagll Lrvass
1977)
Histochemical studies 4w shasll cila jlf -
) (Bancroft and Stevens 1977 (54 580 s siaal) dul 2 )

Jeli 4 Lagda lalaall 5 Adaliall e sanall alaiall (cplle il Aafiall cileUsdll b alld 3
plasiul o5 KN A gl Ham 5 KU o) gl e G ISI(PAS technique, MC ) dlagp ol Gaes Cand
Sl agae 3 sall e i<l Alcien blue/pastechnique acid technique AB/PAS 4k
Sl sagae o sl s 3559 000 Acid UGN Aaeal) JSll sagae ol gl fneal G kla)
Magnta azedidl ¢ sl Aalaidl)
Ol 5ills aiiall cleladll, Carmin Best < (e LS dxpia aladinl adidpa sSalal) o Cisl)
LGN sl LA A il gt Laias el (sl sl g sSulall aal 55 (Sl gy Cua Jobaiall
1S A gl (s siaall Ay

Mercuric  Js—ub sa sl 350 (b alaiall cpllay sdll 8 diiall el goa o
Ll 3 o (AN g ) Jo e (SN i g il (5 sinall (B il sl U35 pronophenol  blue
Abalially L3 i 5 Alalaall Cile seall

RESULTS gl

£l die Ol adl HesY il Jalile Jaid JS oYL BN as o) jad) Alalas il
Il. Effect of neonatal exposure of malrats to 4-tert-octylphend on the
epididymus of during puperity.
PND;) delua 5,1 JOA 33Y ) s 13 jal) dadll dlabaall il Al joy sl 138 2l
(el e sl YY) £ S e 3 all [ SA R Ll 3 sel e Jsid JES YL (PND2; !
Viability 4asadl -9
Lzmididl el PNDyy ) PND; 0 0l all lilae diaas ol (Vds2a ) s
Aaa) s S ol Ay pedae il yuas J s JS 3Y) 0w (120 mg/kg bw) 4ldis (40 mg/kg bw)
5,08 JOA il ol A iS5 (F sl am) el e g el VY in le U Akl 3 55 JDIS
Lididlde nlb (Q & &) Allad) g3 ,all (3 (B/77) 7.79% Jabsd Lliladll g dela )l
2 (6/87) 6.18% — A5, ((G3) Lllall Ao ally Alalaall 3 2l 3 (10/103) 9.709% (G,)s
systematic sabs i jlea dan Led Gl Lasdiudl e all of e Jay b (Gyp)idaiial) de sandl)
toxicity

Table (1): Number and length (mean +SD) of newlyborn rats (PND,) from
control and treated groups f pregnant fermales
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. Number of litter (range, mean + Body weight (gm) at
Animal groups S.D) birth (PND»)
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 — awadl ¢y (b il -
G sl s PNDy g sl s 4 padll iy aie ol sall sl 035 Lo e (Yd 532) s
;\_)_,:\A\ wbﬂ‘ L).A&j.:.m\ VY Yo Ak mg'&dyﬂ\ RET) PND14¢HLM‘ g_lmj PND7
Lilly &35 (PNDy) 4l 450y aie (pups) olaoad) 0)sd &y @l 5wl 5 (4 LS
:u—‘tm T (G3, Gg) Aalaall (pie sanall (Gl) Aalall de genall
Lol 5% YA el 5305 ae (Gy) Al A sanally 53Y 500 a1 5al) (b auall ()55 20
el e g sd VY a2 23.1543.30 (PNDyp) pbbadll aay 05l e Ja
Ol all 5S¢ Ll g alkail) 323 9872, 169.18%, )5 (o2 CiSY) Jaxas ol 93.5411.70
(PNDy) 33¥ 5l o 52 03 sadl 0551 dpadlly 5 1 il e
Lows sia gl Ay yadll 5, O aasad) ()5 232 (Gp) Amisiiall e jally dllalaal) (3 jall b
s adajall de sanally 45 )l (P<0.05) s sine i g (PNDyp) abnd ¥ 222 17.622.50 )5
886.1 5102.67 a5 583 ()35l 4 Gl Jane deass g sand VY a0l 2 V85.6+19.2
Lilly (P<0.05) (s sima st Qaltiogs 3 50l (Faa 13 yall 55 Aaailly ¢ 5l e 5 oldadll 2y
Al de penll
Ulalaall (B 5i 5 aldadl) 2y sl (35 o sie Jomy (Gig) Alall de Jally dlabaall (3 5l b
G 5—iza paliogg al ) 78.66213.11 )5 b sie ety A 2l Al (b5 6l ) 17.842.5
e o)l Al 050 (B LSV Jane (5505 Ay paall Algd Alailiall de sanally 4330 (P<0.01)
Ll e 1Al SAl g gy aladll xie 854.61% 5 116.01 % Jabay 4l Al
Testosterone blasma level LBl ¢ g e i) G ga R 518 S5
Aalall (Gy) e seaall 4L 13l ) sSAT anll e 33 (2 05 yins sl (50 8 S 55 Jas e ol -
DS LB 5 e st (g e p8 3 55 e sl il - (YU sa2) 5,981 +0.569 ng/L
(4.680+1.892 ng/L) isaidiall ie sl Aldadll (Gp) Ae sanall g sad VY sse o3 2l
s g Al de sandll &5 i (3,145 +0.321 ng/L) Al de jall dllaall (Gj) Ao ganall
(Ga) i sanall 83 Cr (o5 s 555l (50 8 355 8 (P>0.05) 558 st G 25ns (Y532
Alailal) e genalls Jsid JS 5V Alebaall
) Gl L s gdaall JSAN 5 4 gial) i) gaadl 3 e
A saal) Aaill g ) o (o8 A il Ul saadd e 5 6l jadl 2ol A3 055 () Jsia s
ol de sanalls (G & Ga) ddalaall cilead 4RI (13 yal) 5583 & dmphll e il guall
(Y g
ialall (Gy) de sanall TaIL 3 jall 5 sS30 F yll i b 4 giall il gpad) 230 Ja sie il
Yo1.3Y Jalas Aanalall e ) gaall &y iall Ransill g gl i3 e ol s JSI (688 £37)x10°
gLl 5 (486:+50)x10° dysiall il piall 232 8 (P<0.0L) g ya (5 s o aay
e sanally ALl o3yl & 5o iy (33.91%) dmlall e il gall A giall Apasil) 3 (5 5ina
(Fig 1 a). ihaball de genall s dmitiall e jally dlabeal de sanally 4 jia el de jally dlabeall
imidiall de yall Alebeal) de ganall LRI 13 yall feo sl Gul o 3 giadl ) oal 6 il gl Jiai
ol Jlil sie 5l LY 5 (3.684%) el sl ¢(7.895%) Jall oLis (Fig 1,b,c)
- Gl ey & sial) U sl aaed Auailly @l 5 (2.6329%0) o
Ductus epididymis g -lI
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rdaliaal) de ganal)
e (Fig $2.3) daca ol cileUadl) & o diile Al sl B suil 5 8L (pe Liaansd o) 050
Cany b el Cum LS Ayl dalee 5l Aass 393 gae AUy Ghasi s Ay slan 5l 4 s aalie JS3
LR AL gla by g s o (5 sing sae 8 oLy gl 8U8 4 Jalai s 43 63 (e (i gisa (3aLial)
O oty g 3 yilall sllall O3 iaall (0 288 ) A8day Llas s myoepithelial cells Alae 405
5 PAS =z saa s s (¥ S Gl 24 LIS e (5 sing alia i (40 B i 3L e Uad
HgBPB
515 B8 iyt na s (PNDp) el ¥ e 013l b (Fig 2) sy

oy sl ety Laiy 4 giall ) gl BLAEIN oy g (ol 5 i sl sy Lt A siall L) gl (e
O 2aad) o g sl 450U (5 5int LaS 5 Al gaiall Sl (e il alusa )5 4, giall Ul goadly i
O & e sl Gl @l Cona gl 085 (Fig 3) g sl VY200 s aie Gl3 sl 8 35 491 Gyl
Hogodihden, 15999 + 1022um gl Capsadd 518 il s
sle 388+ 671lpm 5671 50.21um sl ¥ e ol3sall 871.36+11.21um
izl de geadll § ) die o3 el 3 ) sl

bl aradl) QS il Aaliall (Gy) Ae sanally ol SLEl Ll CileUhdll (asd
il s (Feagans et al., 1961) ool dalull cbl jall 85,5 LS (Fig 2 a &3,a)
.(Junquiera et al., 1998) s Y

Lisa 8 s Ledy Aae B LA e JUlil e (5 55 200 gae 400Uy ol il Gt Cus
A siall Ll sy o gl iy 5 A1 LAY (i e 4Bl (5 giady iy gail] AN ) e
el g Adalally A e A lalaall (pe el LS (AUl £ sand VYY) 0 e o3l
( Fig.3a).6.39%
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Table(3): Body weight (rang and mean +S.D.) in gram and percent gain in body weight for adult male rats after prental exposure to

4-tert octylephenol and that of control.

Thosof u(p:::;:) Weeks of age
Animal groups 0(PND,) 1(PND;) 2(PNDy,) 3(PND) 4 6 8 10 12
n=96 n=89, =20
G1 8.6-144 14.30-17.41 | 17.92-19.32 | 21.03-22.71 | 24.06-27.04 | 34.63-37.04 | 43.08-47.08 | 65.34-75.03 | 81.49-97.14
control 10.58£1.77 | 15242091 | 18.69£0.51 21.89+0.59 26.14x1.37 | 35.77£0.78 | 50.59£1.28 | 81.25+11.37 | 90.67+16.9
44.05% 76.65% 106.90% 147.07% 238.09% 378.17% 667.96% 756.99%
n=104 n=86, /=18
low dose §.4-112 13.21-1591 | 15.86-19.02 | 18.32-23.16 | 21.21-28.08 | 27.92-34.03 | 35.73-41.03 | 51.49-71.2 70.12-83.6
40mg/kg/day 9.780.86 14.71£0.97 | 18.022£0.95 | 20.86x1.24 24.71£1.87 31£1.6 371.55 57.62£10.77 | 74.706£16.3
G2 50.41% 84.27% 113.29% 152.63% 216.77% 288.24% 489.16% 663.86%
n=85 n=64, =14
high dose 6.5-11.1 11.30-14.63 | 14.12-1826 | 17.62-21.26 | 20.81-24.07 | 27.19-35.02 | 35.92-42.61 | 59.32-64.2 | 75.29-80.41
120mg/kg BW 8.53£1.58 1281171 | 16.21:1.34 19.41£1.25 2223124 | 30.48:2.35 | 39.09:2.18 | 60.36+10.06 | 78.51+19.62
G3 50.059% 90.350% 127.55% 160.610% 257.730% 358.200% 607.620% 820.401%

n=number of animals (7,7)

J=males
PND= postnatal day

Table (5): Serum testosterone concentration and caput epididymal weight, sperm count and percentage

of abnormal sperms of adult male rats in control and treated groups.

Groups ot Treated (OP (mg/kg/day)
Parameters 40 mg/kg/day 120 mg/kg/day
n 3 6 6
Testosterone conc. (ng/1) 5.981+0.569 4.680+1.892 3.145+0.321**
Caput epididymis (g) 1.933+0.311 1.336+0.112* 1.980+0.28
Sperm count (x10° g caput epididymis) 688+37 609+46 486+50%*
Sperm counted in EPI smears 402 380 289
Abnormal sperm (%) 28 (6.97) 71 (18.68)* 98 (33.91)**
Head without tail (%) 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) 10 (2.632) 24 (8.304)
Bent tail 8(1.99) 30(7.895) 15 (5.190)
coiled tail 4 (0.995) 8(2.105) 4(1.384)
Hypertrophord or assymetrical tail - 2 (0.526) 10 (3.460)

Data are means + S.D.
n: number of male rats examined

*: significantly different from control group *P<0.05

#¥p<0.01
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Fig. (1): Photographs of

epididymal  sperm
smears stained with
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Fig.

(2a-c): Cross
sections in ductus
epididymis (EPI) of

.
Fig. (3): Cross sections
in ductus
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
epididymis (EPI) (Ga,

Fig. (5a-c): Cross sections of
ducts epididymis of male

rats.) (G,
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Fig. (6a-c): Portions of ductus | Fig. (7a-d): Transverse sections of
ductus epididymis of male
rats treated with high dose
(Gs)

epididymis of group G2
treated male rats aged 12
weeks.

epididymusd of male rats trerated
neonatally with Octylphenol and
sacrified after 12 weeks of age.

Fig.(9): Photographs of epididymal
smears of adult male rat,
stained with Eosin Y
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i . > - -

Fig. (10a,b): Photographys of
epididymal smears of adult
male rat, treated with high

dose (G3)

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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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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