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ABSTRACT : Hershberger assay is known as one of the in vivo short-term screening assays_for endocrine
disrupting chemicals (EDCs), but this method is not a validated test system. In the present study, the
estahblishment of Hershherger assay to detect EDCs was tried using a model substance, difn-buiyl) phtha-
late (DBP), a plasticizer for plastics. Thirty-six immature male rats were randomly assigned fo six groups:
DBP 0, 40, 200. and 1000 mg/kg. a positive control (flutamide 20 mg/kg), and a combination group (DBP
1000 mg/kg and testosterone 50 pg/kg). DBP and flutamide were administered by gavage to male rats
Jrom day 21 to 40 post parfum. Testosterone was subcutanecusly infected during the same pertod. We eval-
uated body weight gain, weights of ventral prosiate, seminal vesicle, and levator ani and bulvocavernous
muscle. and serum concentrations of testosterone and lutenizing hormone in male rats. The weights of
seminal vesicle and levator ani and bulvocavernous muscle of males receiving 1000 ma/tkg of DBP was sig-
nificantly lower than controls. There was no effect of DBP-freatment on hody weight gain, prostaie weight,
and hormone concentrations. In the positive conirol group, the weights of seminal vesicle and levator ani
and bulvocavernous muscle of males receiving 20 mg/kg of flutarnide were significantly lower than controls.
In the combination group, there was no effect of co-treatment of DBP and testosterone on all parameters
observed. The results suggest that DBP has an antiandrogenic effect and testosterone has an antagonistic
effect against DBR This method was found to be a usefitl short-term screening assay system _for EDCs.

Key Words : Endocrine disrupting chemicals, In vivo screening assay, Difn-butyl) phthalate, Ventral
prostate, Seminal vesicle, Levator ani and bulvocavernous muscle

LN B 1996). o5& Aol whA B2} 7o) Fg T

o) U DYBE Lol ol glov], QAP

Aol QAo 5RE) A4, Pul oI, A4t AR AL BE sjERE £95e] ek del 2 4
B Sgalele] AT $& TS GANHEA N el sl eleld BASS Akl A 2elE

B4 Ao &7 (endocrine disrupting chemicals)el] o
FA7E AAHe] #Ale] 2Fe] FA ¢IvHColbom S,

*To whom comespondence should be addressed

List of abbreviatiens: EDCs, endacrine disrupting chemicals, EDTA,
Endocrie Dsrupter Testing and Assessment. EDSTAC, Endocrine
Disruprot Sereening, and Testing Advisory Cowwnttee;, DBP. di(n-
butyl} phthalate.

(o8]

73]

AT AR A7)l AAHA A =EEeRA A
Ao Ea|AE Az gk, A el Al
ARgtelut el EE <l 9leir] 2 535}d (hypospadias), 45
#] 2= (cryptorchidism), 7F¥hr%F(pseudohermaphroditism)

o] Aalr] vbge]Ala)l Azl 7 2 A=}EERA]S)
28] QA 7|5 o)A, 2= A ZpA L] o)A 22] A



34

A=A Tk S ZelElar A4, AR 9 k] gb
RS S Fed sdelelsia Al it
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(US EPARIME 19964 59 @522 24 o A|97)
H-2]%1 & (Endocrine  Disruptor Screening and Testing
Advisory Commitiee, EDSTAC)YE A A|shelar 5|4
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(carboxy methyl celiulose) £ol| Fsled ARE-3l3dTt

2. dYEE 2 MSEZ

garglated T4 A Qe APEE S-S
Al H4TF AF 100l T8k 19972 rlAds SD
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Table 1. Findings of male rats treated with di(n-buty!) phthalate
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ERolzh vlAgs Hlee] ahdas) T oy FellalA
o #Aal °§Fok:—-_-— A= A Fal & 5 glele). a3
o £ AlHe =72 flutamide 20 mg/kg T2l
A A Al AT o Al et
7} w9l e, DBP(L000 me/ke/day)eh  testosierone
{50 pgikeg/day, s.c.) ¥H-8-Fodwell M 3718 5 ale]
A ojuf 3t HEle gl A] 9lo} testosteronee] DBP| o
sle] Aaabeg epds o 4 gt 28T testo-
sterone} [nteinizing hormone gge]] 2lojs 2F Fof st
miAld o] Fe)AE AER] ke
Iv. 2 &

DBR= of2{EFe] HMEZE 7|22 3 TAA ofgt
A2EFA 83 AEELE PgE o] Jobling 5
1995; Harris 5. 1997), 3P F2F.02 M FES Holg)
of. DBPE WS AvlA|FE T3HE] o3 A
oA mZe] T8 AH2E dvx glon HFHH F TR
mono(n-butyl) phthalate®] e $AHS Fa 414
3| Fvha gio), # 97H Al 98lm DB o~
ERAlgolelr| Bl gel=raAi] Edeluln &, ¢4
AN A7 o|ak, Al Eot, P A 5
shA| g3 ‘%}*ﬂ'g\_ Al A Jl=2Al oA WEE of
7leh= 7Lz HuEgvh(Meek 5. 1997; Gray &,
1998: Mylchreest %, 1998: Wu 5. 1998). d4lge] g=

hin-butyl) phthalatc (mg/kg/day)

Di{m-butyl) phthalate

Parameters 5 0 200 1000 Flutamide and Testosterone
No. of male rats examined 6 4] 6 6 6 6
Body weight (g) Day | 4453+ 3569 4248+ 420 4327405 42.05+321 43.63+294 41.22+ 2.63
Day 4 6057+ 648 6325+ 5.82 65.98+ 5.80 63 03 336 6608+ 4.21 62,70+ 2 52
Day 7 8392+ 710 8353x330 85.10x 46.18 81.82+ 325 B325+3.2) 7973+ 4.69
Day 11 11047+ 8.86 115.33:2 831 11387£819 11020+ 3.01 110772374 11005+ 5.71
Day 14 136.07£12,67 141839435 141 18+1039  [35.65+2.95 13497x4.04 135,15 6 66
Day 18 160251638 1762281152 17627+1194 1680023597 16342304 16747+ 693
Day 21 1855521837 193 72411.30 1925541297 183502535 178 88+3.12 182,13+ 7.45
Weight gan (Days 1-21) 141.02+12.92 [51.23+£7.78 14928+ 948 14145+ 763 13523226 140,92+ 5.66
Ventral prostate weight (g) 0.092+ 0,015 0.121£0022% 0.143£0021%* Q083+ (.0L7 0.071+ 0.020 0.099+ 0.020
per BW. (%) 0.049% 0.005 0.063x 0.011 00742 0.012 0045+ 0,009 0.040£ 0.011 0054+ 0.011
Seminal vesicle weight (g} 0126+ 0026 0.143+ 0034 0.124+ 0.035 0 083x 0.016* 0.033+ 0.019* 0.099+ 0.018
per BW (%) 0.068x 0,011 0.074%: 0,016 0064+ 0016 0.045+ 0.008° 0.030£ 0.011* 0.054% 0.010
Levator ani & bulbocavernous 02562 0.032 0.27320.080 0290+ 0,040 0.189% 0.008 0 148+ 0.020%+ (.227+ 0 022
musele weight (g)
per B.W. (%) 0.137%0.012 0.[40£ 0,035 0130 0.012  0.103+ 0.006* 0.083x 0.0L1%* 0.125x 0414
Serum teslosterone concentzatton (ng/mfy  0.72% 0.35 0.53x 042 040+ 0.42 0.50£0.45 0.68+ 0.72 1.2+ 0.73
Serum LH concentration (ITU/) 147+ 0.05 1422011 142+ 0.09 1,50+ 0.05 1.31+£0.07 .52+ 004

Values are means+S5.1),,
group B.W.=body weight

*and * wndicate sigmficant difference at p<0.05 and p<0.01 levels, respectively, when comparcd with the vehicle control
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o] DBPE Foiapal r=zAlA Al flotamidest -
Ast 7188 $atsb (Imperato-McGinley 5, 1992: van
der Schoot, 1992; Ema 5, 1993; Kassim %, 1997), A
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Gray2} Beamand. 1984), 19 1 g/kg o|4Fe] =] === b
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3 g (Foster % 1980; Dostal -5, 1988).
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