Studies on Effects of
Dehydroepiandrosterone-injection at Day 1 of age
on Sexual Function in Female Rats
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FEFHOTe Fro 7 v FeRTF ey « 725 — FEFED
HEZ v b AEFERSREIC KT TR EE S A e

SRAFEFBERMANSME (EE | BEHSHD)
£ K EfRE

FeFNer=€7 Y FrAFRY - 745 —} (dehydroepiandrosterone-acetate, DHA-Ac) % | HEGDHES » Miz# 5L,
TOEFEBECRIETHEYT A P AF Y - Stk — b (testosterone propionate, TP) BEDOBE L HER L.
DHA-Ac (1.0, 2.0, 2.5mg) 5B T2, B#EBOMIMNCIE CTERDE BRORR(L - WERE R BRO R - BREE OB R
e - RERMORMEE T @D SN, DHA-Ac 25mg HEH T, BBBICEA 2 7 RERREE ST L TR a2 BEDR
KL otc. Fio, RBBOGE - BEOEYER - TEOHNEER - BOMMERITHAEE SRR L DL, I
RBBORIM LS EREMEGPE L. ThOOERMBEOT{LIT, BEnsl FEENOBEYRE, 1 A TP
0.5mg 85 LicHZ » PeBITAE(LE—KTH D TH 7. DHA-Ac 2.5mg 5RO M h b £ UER NRIREE R
DF7y POEEEELIE A, EiE{br £ v (luteinizing hormone, LH) EORBEMIWORMNE TS 279 v
(prolactin, PRL) fED LR & pBD bRk, EEMFE 7 FrrEY - v M EMTF P e v EHOBEIRE B X O BEm
Bz, TP 05mg #5 5 » Mgk L DHA-Ac 25mg #55 » b CHBIET LTV, $70, IREEFEH I HEE 1008 Bl h
0.5¢g D=A T o —efEL, HMEOTEORIGNEY | BMMEEE SRR L KB L& 25, DHA-Ac 25mg
BREZ » P TR TERERMEMEROE TR IO FEANEBERBEOMBTEOMIEY (reciprocal values of cell density,
RVCD) O#mBETRASh =0 L, TP 0.5mg #4555 » F CRFEHRGED RVCD HINEIC{ET R 5 i,
T, FEARC ST 2UBERLMF AL 2 VEORABNELEOWTRI L& 25, DHA-Ac 25mg 55 » b T
1%, 8 HEbE THR - FEOHNER M MBER SRBE L D Eb - 7o, 108 B LB T2 MBI 50 BB X b BET
Hote. PELFEOHENEROEMNHEMEEIMMCIZMAE=A F 5S4~V TR AF e VED LRE LH - STEHR -
EVEDETARZ bh, HEGHRIRICE PRL 0 EAYRC Tl R T v EC ATt A o N h ot L
LORERNDL, 1 Bl DHA-Ac BEMET » P EAORDERBEOET TP HEKADLINBT ¥ FrAVRES »  OFF
BLRULTV-2300, BHAKED L2 VESH - IR0 F e VRSN - FEDO=A |t v 5 v RIET EoET
EFRIeHLDEEL BN,

Key words dehydroepiandrosterone, precocious vaginal opening, persistent estrus,

gonadotropins, estrogens

e FTCL, Fe Fr 7 v Fr X5 eV (dehydroepiandro-

sterone, DHA) O+ & B 2 8 B 72 BERE( LR+ &0
MohTwa". Ehblr, BREE»LHERBCHFTOH
& BIREL D 530K RT R T ORI 2k & DHA
BIOFe ez 7viFrAasay « 407 2 — F
(dehydroepiandrosterone-sulfate, DHA-S) 2388 - HW X 1T
WEHR, TOABRNERILTLIBESS TR/,
TAREIE» HAXBIZAWENS DHAS 2, B T=At =
FYRELIWTREABRORE - TEQIEX - FTEEROR
bl CERLREEZRELTCWAIDEHEIR TS, &
3T, DHA-S EOE T MR RS CBES LT 5 EE
BLREIhTWD. —7F, HEREH,:SBRPC RT3
DHA % L U'DHA-S 0 ik, AROREE - RECE - FER

FRLSEF10H 5 AEAT, PR SFI0A22A%E

Abbreviations: DHA, dehydroepiandrosterone ;

BEOMBELECLIEBECBEELTWALDEELLATL
A9,
bhbhOHETIE DHA OFRIROWTHES v P ALT
BAME LTETLAY, ThE CRIEREHCRITHF L F
B 7 v FrRXRFaYv « 745 — b+ (dehydroepiandro-
sterone-acetate, DHA-Ac) #5112 X » T, RERLIORLML
BFTacl, BRACAAMIRES L, RENRER LIV
BESRE AR+ 5 Z LR BE L=, DHA-Ac 57 » MIC
HohBIhbDOEBEBECELIL, FERPCT AL AT R
v (testosterone, T) \WWLT7 A PAFr Vv -« Frb'FR—}
(testosterone propionate, TP) & & L5 o b 3ichbBT7 v
Fe# v RiES » b (androgen sterilized rat) 1o 6 i % &SN
RELBLULTEY, TORAI HEL LS.

DHA-Ac, dehydroepiandrosterone-acetate; DHA-S,

dehydroepiandrosterone-sulfate ; E2, '178-estradiol ; FSH, follicle-stimulating hormone ; hCG, human chorionic
gonadotropin ; LH, -luteinizing hormone; PCOS, polycystic ovary syndrome ;; PMSG, pregnant mare serum




| B DHA-Ac 57 » b OETARRE 699

¢, SEOHETEET | AR &AED DHAAc %
ﬁ;LhﬁybuxH6$E%%®%m%&ﬁL,Ekbf
DHA-Ac #55 » b O&FEMEEL TP $55 » b OAETEEE
PRFAIC-SVTHERR L. b1, DHA-Ac &5 ROMS
ERLASWBEOSARNELYBRET LI L), £
BEOTLORERFOWTER L.

HEE LUHE

1. REEY

JrREB =R (BIL) X DA LAY 4 A % —(Wistar) i
%7y PERREESETCERCAVE. 7y PIEHE
23+2°C) - Fi® (55:£15%) - ATLFREI (BIksR 9 B ~208F30
4) FTeMBE L, #8 CRF-1 (AAF ¢y —A X - VA=, F
A) B LUK KEK) 2EHREREE7.

WRBHEDORLTHES » P L TR (BACETEHE
FUEHRIERES L BE L), BoheHEFET » + (HE
Li-A% 1 Bl L) #FRICHAG. ZOR, HAERGE
SHER OISO E R THID, EIRBIHCHE
LicdbDD3%, 1 EOFEFRIILI~AEORBENICD -7
LORERICHAGEY, i, AEES » PRFLLDOT VT
ayyDIEEIC X B 7 L A v A (Clemens) R X ZER LT, H
OB 0. TIATF % 22121, 33540 b & D BRST L7272,
5SHENC 1 EhT b OLEFRY STLICRE L, 218 M THER
g, DM, 1y —o¥h2~4LE LTRB LR,

1. RBAHE

1. DHA-Ac 8 LU TP ®# & F O/ EHE

DHA-Ac (F0¥%, KXB) % X o8 TP (Sigma, St. Louis,
US.A) L, 17% OEBBEBE~<V N Fk) 8L 1% O~V
SAT A= (FI¥) RN LA £ (RRET, XK ©
et (50ul) B L TRBRICEE L.

DHA-Ac (1 &7z b 1.0mg, 2.0mg, 2.5mg)- TP (1 EEH 7z
05mg) X EBERBAC, YAEE (G0ul) * AP REK (0.9%
Wb bV o A TEEEE, RIEEE, B (60u) 2 NEBEIC, L
NENHABURRLINCHS » PEHBCE TRELE. 20
B, EHE QT — o) RBA X EHCETTRAL, RHK
T EEa#ES 5w LTERBEREEA LR, BRI
%, EEXEL IS LTHAL LTS L, EHRORHAE
IhRIAEELE. ¥, AET Y ML, RBEINRES
AR ERCD LD EBIERITE D BT,

0. BENER LVUEBEODEE - [EA 2 7TROBE

HEOWE, BAIE LTI S ISEIC T e~ 7. 2088
LI, 45 H 14K 51580, BBEnOFEY BRI X D
Flic. KEFEWcOWTR, BHOECALS VERGTE
PEEEAT2/ L 3EKE L, BohicfEmiags b
TR, ReMER I, SEMEETH, RS, BB
200 F BAHE ¥ TO I AT oW CRE Lcas, 608 o 5200
HighiC 2 BRSOk BT E REH L 14
I EHBETA 2~ VAR L TERTE L0 R4 BD
FRIER (regular cycle), A 3 BEOFEFEHMAORIRT
WA B E 234 L BB T 52 — VI ER L THETE
RLOREMS BOHBERE L. s, RABHOHER

60 F R LAB DM B % oo, BRAIE e RIERL O £
TIEENRIEREYET LD THA. 72, DHAAc B
LU TP BB b RERMK 2T}, 11ewL8H
RORBAITE X ORI E 17w LI0E HFREE T 5 EE
ERAEICE 0 ET S O R NER AL (irregular cycle), M
% 17 L 6 BHOREAI e RIE R 2 O R0 R kL,
BEGEHCEENYFET OO EREER KE (delayed
anovulatory syndrome), #EZREH & b EHEHCREBERL =T
3 D% HEEIENE (constant estrus) & L7z, 7o¥s, S0A @ E TIC
HARCEEONASAh 72T v MIZDWTIL, 50 BT A
AL DEASE AV L TR A TROBEYTI 2.

3. MREENE - ABPHEE

1 ~109HRWEERE T2 ICAEBLHHE L, 5
LA & ey REBEMSE FC TEIRE LD
b, HEGEEEEY A+ 7 —HEIRSHKFE H80 & (Mettle
Instrumente, AG, Greifensee, Switzerland) THIE L1z, &k
DEEIT, BREOHE 100g Hich ORNERTHE L.
HEEAT, 10% Rt <) v (BREBEEEES, TR i
77 vOBEER TABMBEE L, 5~Te ODEED 77 4
CEIERERL, ~= t*2 ) v - =F 2 (hematoxylin and
eosin) W X bt Uiz, 728, 77 vORERL 2,46-2 ) =
PET e = (FIN) RAREAKCERL TER LR 2
) vER, k=Y ViR, BiEERThER20: 5 1 1 OREBKRT
BELLLOT, FHARCHABLA.

4. BEORFERE L BHRORHR

FEIMFE =5 F = ¥ (pregnant mare serum gonadotro-
pin, PMSG) & LCiztm b e ¥y (EEES, R &, et
#EM: = F + = v (human chorionic gonadotropin, hCG) &
LT3 HCG (4T GRHBE, B 2 AV THIFER L Ik
£FL7-. SOR MR PMSG 30 Bfra R FH 5 L, 48R5HIK
= hCG 10 Bfr# T 5 Lic. hCG B 5 #200/ B I ER
L, BMROEEY RSENE N CEE L. T, THL
oINS O TEROME,A S M I L2Ty — SR BA
L, £EHEEKTIHERLERN L CIVERNFEREIR L.
0.01% UV F vy (FIR) BLU003% DeTir=X—+ (M
) DBEETICE Ay 7 4 v 7 & T » TR R % Bk
L, SRl A A THE L. MECRESEDLH
F . h IS HINF ARSI h o b DR BRI L & HE L
7o,

5. FEO=A ey vRIEM OB

FEO= A by Y RIEWER, Astwood @ 6 Kf £
(six-hour test)"ICBEA T » M DL Ex Nz 7o FEIC & h 8
L. +hbt, SOBRTHEMELHERL, 2 BRE&C
10% ORBERS O EHEMULICZ EMICER Lic= R b
5 o4 —n (17B-estradiol, E2) (Sigma) & 100g H7 D
05ug TORTHE L HE6HUBCTEAXRBLEL, £
BEEYHELE. Ehic, —HITEA%X+110C TR HEEZE
L, BEEXUELTHOENL LK EEFELRDR, HH
FEAOFRSY 77 vOREH CURBEE L®, FEXN
P EAKIET Te ORI OMMEALIER L. ZORK
1oL, Grunert B2 OHFEI Lich-> T, RIREBEORE

gonadotropin ; PRL, prolactin; RVCD, reciprocal values of cell density; T, testosterone; TP, testosterone

propionate
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D 3 L OERIRAR B S o DM E O ie4 (reciprocal values
of cell density, RVCD) 3R 7. T b, EAD L CEES
w5 T AR, A00f5DERTHEL T 1983mm* FIc & Eh
LM R 2, FHERE MR TEl > T RVCD 25
Hli. 7ok, EFBRENTATTEERORL ALY, &
BT L FERBERE R LU FERREE AT BB
NELBBEINL B TFHERT L DHER L.

6. BEO=A =y v R ORE

SO H MBI D148, = — 7 LRREY T il IR B 0BT & b
Flic, FOTHE L DEE 100g Hich 05ug @ E2 (FiH)
EURMOMRT 2 EETHRE L., 2o, #H4KCEA
ATBROBEYITIc- 1z,

7. Bk & AR E VRIE

Bz 1 B 530 BT TOREIL, 1208 A 5140
AT CORMCMBERRIC X Tl k. FEFEML
FRRBITOT » + I, RAIE LTS 5 15RO R m
Lz, SBEL-OBER-80CKTHAEE TOREF L. 1~
SHEBODZ v T, BRllEY 2~5ET>7 -4 LTEHE
WHELT., BEBO T » FTIE, BMOFEFHAAV P v
- CIELE A X 5EAL, BMMBERyr -2 X DHD
H LD bRIE TR RAESCHICHIEERR L.

M (k& v £ v (luteinizing hormone, LH) - SPRa®I B+
L% v (follicle-stimulating hormone, FSH) - 7' » 5 7 5+ v
(prolactin, PRL) % NIAMDD-RIA-Kit (National Pituitary
Agency, Baltimore, USA) 2 AWVWTHEL, Thth
NIAMDD © 35 » } + A &% v & — } (rat standard) yLH-RPI,
yFSH-RP2, yPRL-RP3 TR L1, E2 1%, “E2-kit 85—" (&8
—SUFTAY F=THEM, KR &, TR “TAIRAT =
VR (RPHEZE, B RERLTHELA.

8. HEFTFHIMLER

‘oA, TNCRSELEERE TR L. HHEE
F— x OWMIMIET 4+ v ¥+ —(Fisher) DEERERTEEY H
WTHELR. B 2HOTHECZORER Y - &4 v b
=4 (Mann-Whitney) DREX A\ TiTlt~tc. HMIEFOT
BEDOEDORTEILY 5 A AL - 7=V R (Kruskal-Wallis) D #
EXBCTTRE, BEE (ERE 5%) vRDHicdb D20 T
- THREBELOBSFHEL 7 4 v ¥ +— D LSD ¥ (least
significant difference) (Al 5%) W L h L EIE L TIL -
fo. BELSBHOFHEOEOREL, “TRBS BRI LA
WV, 74w ¥~ LSD i (fEBEK 5%) I L h FEHERTT
Lot

54 #

. GEENCRETHE

DHA-Ac 1.0, 20, 25mg D& FEHE LD 5 & DHA-Ac
25mg BEFDOHEIL, 15~60H B CHEBEE SRR TR
B BIOESREMBEROGEL VBWEIZH D, S0HEK
#BILO0ABTRERCE o (p<0.05) (R 1). Zhicxf
L, TP 0.5mg #5-3 Ci260 H # LA B HE S & U DHA-Ac &
FAEREHI VERICE Its Tz (p<0.05).

I. B0 - PEXFSLOCRERBCRETE
PEBRCIH B - ERER Bk - WEREBGE - RERHY
DE{LrFE 1ITRL.

WREER LU DHA-Ac HREHEHOTNTICE W THERNR

K

AMNEE IR, HBRCIIBORELR LIS DIRs o1
#%, DHA-Ac # 5B CRBEEDOEORELRTLIONALLA,
O HBEHEE (DHA-Ac 1.0mg # &8, 3/11IL ; DHA-Ac
2.0mg ¥ 58, 5/8UC ; DHA-Ac 2.5mg #5558, 21/2915) %
# L7k Z A, DHA-Ac 1.0mg #455# & DHA-Ac 25mg #4
HLoMEEENED bR (p<0.05). TP HEHTIL, 12
EFTECEECROREY L L SBERANIEHEIRLN,
BhSIEICIIEADERDIZED bhich 1.

BN B AR X OWIEREEH B, DHA-Ac B 5B
IS U TEBICRBE L (p<0.01). WERES HE R
DHA-Ac #5 B U THBIEL t-» 7 (p<0.01).

WNBEDOS » T, MEREERC 2701 3 RO TREA
T RERMAE T, 0B E I Y A4V L5 HOHRAN
RERAPCBTL, $XTHHAAMEHEZ . Zhick
L, DHA-Ac #58 Tix DHA-Ac B 5B KA LTAERD
ETTrzern@Hbhic. T, DHA-Ac 5 H O
Bz, NEAEY, BREEERE, EREHCHDT T
THE, BLRRTIEL DHA-Ac BERTREOREEN
SR CESREELTRTLOOEENE ML, ZhKKL
T, TP 05mg &E5F T, TNTERRFLHUES AL

0. PEOER - BHFEHFRR - SHIEECRETHE

HBFETIX, RAGRONBCESHKOBEGIREINL. Zh
1= L, DHA-Ac 25mg 5 % 7213 TP 0.5mg #51 & 0 ##E
RiELkotzTy FTIE, R2WRTZTELBEIRDLTE
0, BEFNERECIAR ORI L SRR X UEED
KEoTHABE S, 58~60H & - 80~82H i - 103~109
B TR OREIIC B\ T, DHA-Ac 2.5mg EBHER IO
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Fig. 1. Effects of a single injection of dehydroepiandroster-
one-acetate (DHA-Ac) or testosterone propionate (TP) at
day 1 of age on the body weight. Each point indicates
the mean value of 5—12 animals: open circle, the
physiological-saline (50 ul/rat) treated group; closed circle,
vehicle (50 ul/rat)-treated group; open square, DHA-Ac
(1.0 mg/rat)-treated group; closed square, DHA-Ac (2.0
mg/rat)-treated group; open triangle, DHA-Ac (2.5 mg/
rat)-treated group; closed triangle, TP, (0.5 mg/rat)-treated
group. *p<0.05 compared with the respective control by
Mann-Whitney method.
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TP 0.5mg 5 FHOMEOHENERINBH I VERCEET
Hoto (p<0.05 Fi2 p<0.0l) (52). DHA-Ac 25mg #4&
gr TP 05mg 5 WL THET B L, 58~60HBTIX
DHA-Ac 2.5mg B 5B OIIBEOMEHE RS TP 0.5mg 58D
FhIDEBICED 18 (p<0.05), 80~82F #3% X 01103~
109H B B TREROMNERKERA bR o .
HBREDO S ETREMIC W THREMARD Hh, BN
FHEIVENCBRI NI TFRIZIA.8L2. 9B TH oo, %
BRMCRM € T/ » % PMSG-hCG #E5ETHEH (5
) BB R S, BEIRENE32.2+10.2TH -7z, T hiT
%L, DHA-Ac 2.5mg #5835 L 0" TP 0.5mg B 5H Tk, A
RENI &L Abhish . £2T, PMSG-hCG @ X 5 8F

PERETIL - Zh, BINZEN LR 6 18R 1 PE, 5P
3MERD LI, BIIT TR FN0.310.3(@, 2.6L1.5@T
BHote. MHONMRL I UCHMIKCREEEZ BD bhl
(\WFhd p<0.05).

V. FEO E2 [CHTIRIGHEICRETHE

B EIBRBICAE 100g H7cbh 05ug © E2 #WELT, F
HAEE - KSR - FENEMERRBH RVCD - FEEIRTG
JEEE RVCD k> - THiE LIcBBERR SR L. 72
B, B2 28t W HBREOR Y BRE LBEO X BOTER
DRNEE - K9EHE -RVCD # BOBOOHEE LT
0&97‘:.

1. TEAHENERLKTEFE

Table 1. Changes of cyclicity in female rats injected with various dose of dehydroepiandrosterone-acetate (DHA-Ac), testosterone-propionate (TP), vehicle or

physiological saline at day 1 of age

Cyeclicity
Treatment Over all Regular cycle Irregular cycle Delayed anovulatory Constant estrus
(dose/rat) syndrome
No. of rats No. of rats (g) No. of rats No. of rats No. of rats
(a, b, ¢ (d, e) b) (b, d, ) (b, f)

Physiological 12 12 (12, 0) 0 0 0

saline (504l) (35.3%0.6, 36.0+0.6, 99:+5) (2.8+0.6, 50.1:£0.9)
Vehicle (5041) 0 0 0

19 19 17, 2)
(34.5+1.0, 36.8+1.1, 104:£6) (2.4%0.3, 49.7%1.D

DHA-Ac (1.0mg) 0

9
(32.6£0.9%, 32.9+0.8%, 9143%)

DHA-Ac (2.0mg) 8 0
(30.8:+1.1%, 32.2+0.2%, 83£3%)

DHA-Ac (2.5mg) 29
(29.7+0.2%, 31.1+0.3%, 75+2*%)

TP (0.5mg) 7 0
(33.9+0.8*, 36.8:£0.8, 97:+8)

2 4 3
(34.04£2.00 (33.0+0.4, 4.3+1.1, 58.848.1)  (30.7+1.5, 30.9%1.6)

0 1 7
(32, 2, 48 (32.3+0.3, 32.3%£0.3)
0 2 27
(32.1+0.4, 1.5+0.7, 43.5+0.5) (31.1%0.2, 31.23+0.2)
0 0

7
(36.8:0.8, 36.8+0.8)

Number of each case is represented: &, day of vaginal opening (meantSEM); b, day of the first estrus (mean:SEM); c, body weight at the first estrus
(mean+SEM); d, cycles before onset of regular cycles (mean+SEM); e, onset of regular cycles (mean£SEM); {, onset of persistent estrus (meanSEM); g,
number of rats showing 4-day-cycle and 5-day-cycle. *p<0.05 and **p<0.01 compared with the vehicle-injected controls by 1 way ANOVA followed by LSD

method.

& : B

Fig.2. Comparative observation of ovarian histology at day 80 to day 82 of age (hematoxyline-eosin stain). Rats were injected

with a single dose of DHA-Ac, TP or vehicle at day 1 of age.
(2.5 mg/rat)-treated rat. C: a TP (0.5mg/rat)-treated rat.

A: a vehicle (50 ul/rat)-treated rat at estrus. B: a DHA-Ac
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E2 &gl WHBEYBE LB AOTFEAOHNERT
thbFEACHNERORMEY, | AMMBERES BRI
H. L DHA-Ac 25mg 5B THBEIE N » 2t (p<0.001),
TP 05mg HEHTHREREOELIXABREr -2, FEAD
KO EHEDHES, DHA-Ac 25mg B 58T 1 HRDMAHE
SRBEOMNEL » BEXR L (p<0.05).

E2 H5BOFEROANERR, | HRHEEEE SHR
#% - DHA-Ac 2.5mg 58 - TP0Smg #EFH L bThETho
FERLLEZEOMME R L (WThd p<0.00]). FEAE
BEORSEHEMR FiEOTHECK T2 ThBET5 L, N

BE (50+10%) & TP 05mg 5B (65+11%) & i L,
DHA-Ac 2.5mg $# 58 (28-£7%) CEWERERA S Wi, B2 #
SHOKS B, HBAEEENBHE L0 DHA-Ac 25mg #
SRR\ CHMER L LEROMEM (p<0.05), TP 0.5mg 45
R THEINMER LR L.

2. FENEMBERE RVCD & L UFEHRSE RVCD

E2 & ¥t WHBBE LB E L-BA0TEREBERE
RVCD FiehbTENEHEERE RVCD OFIEIZ, 1 Bign
B BRI L DHA-Ac 25mg BEHTEERE »
7eAt (p<0.05), TP 0.5mg HEFETRHEROELIZ A bR

Table 2. Changes of the relative weight of female sex organs (mg/100 g body weight) in fernale rats injected with
2.5 mg of dehydroepiandrosterone-acetate (DHA-Ac) or 0.5mg of testosterone propionate (TP) at day 1 of age

Treatment Day of autopsy I\cl)‘f"?:hir Relative weight (mg/100 g body weight) of
(dose/rat) (range) tested Ovary Uterine horn  Uterine cervix Vagina
Vehicle (50x1) 58—60 6 48.7+3.3 162+13.2 69.8+4.3 91.4%10.0
DHA-Ac (2.5mg) 58~—60 18 22.3£2.1** 123+10.5* 61.5+6.6 57.5+3.0**
TP (0.5mg) 58—60 5 32.7+2.2* 141+18.0 32.9+6.2* 32.9+£3.0%*
Vehicle (50¢l) 8082 4 30.1:+2.6
DHA-Ac (2.5mg) 8082 7 8.3+0.7**
TP (0.5mg) 80—82 5 6.8+1.0%*
Vehicle (50u1) 101109 13 20.5+1.7 113+12.9 70.4%+5.9
DHA-Ac (2.5mg) 101109 4 7.9+1.0** 68.8+8.8** 59.2+2.8*
TP (0.5mg) 101109 10 5.4+0.5%* T4.74+4.3%* 61.11+4.2
* p<0.05 and ** p<0.01 compared with the vehicle-treated control by Mann-Whitney method.
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Fig. 3.

Effects of a single injection of DHA-Ac or TP on estradiol induced increase in the uterine wet weight, in uterine water

contents, in reciprocal values of cell density (RVCD) of superficial endometrium and in RVCD of circular myometrium.
Experimental rats were injected at day 1 of age, with a single dose of vehicle (50 ul/rat), DHA-Ac (2.5 mg/rat) or TP (0.5 mg/
rat). Rats were castrated at day 80 of age and were injected with a single dose of 175-estradiol (E2) (5 ng/kg body weight) or
vehicle (1.0 ml/kg body weight) 2 weeks later. Values were obtained 6 hours after the injection from E2-injected rats (closed

column) or vehicle-injected rats (open column).

**p<0.01, ***p<0.001 compared by Mann-Whitney method.

Each bar indicates 1 SEM above the mean value of 4—6 animals.

*p<0.05,




1 A# DHA-Ac B 5HES » + DETEBEE

hote. ¥, FTE®RKRHE RVCD D HifEik, DHA-Ac
25mg WEHE LU TP 0.5mg 5B & bICHBEE L &EE
TH ot (p<0.05).

E2 #5800 FERABEMEERB RVCD B U TFERRTE
RVCD i, W% - DHA-Ac 2.5mg # 58 - TP 0.5mg # 5%
ELFRFROFECEE L THEEOHEME R Lz (p<0.05).
RVCD @3 (RVCD DORIED FiHE AT 5 ) THET
3%, DHA-Ac 25mg BEF TR FEREMERE RVCD ©
BMEE TR SN DR L (p<0.05), TP 05mg # 55
TRTFERRHEE RVCD OB ET AL LA R (p<
0.05).
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V. BO E2 CHTIRGECRETEE

DHA-Ac 25mg #1455 % i1 TP 0.5mg 512 L 0 BRI
EiotrF o P EORO 5 PEIZDOWT, 80 HIETHC FHIINE
e Tl 2 A 28I ) RIEHHOEA 2 7T HICE
filiz, ¥k, 1AMBKEE 100g H7h 0548 O E2 %
BETHELICEZA, 2B I VT NTRBEHOBIBITL
oo TORERRB LV E2 BEMESEA 2 THROBRENE
{biZ, BEE (5 ORAE(LEM U TH-T.

V. BBERORABMHBICRETVE

DHA-Ac25mg 5 HOFMEEED 1| AR HI0AKE T
ORFAROEB L NBRLERL T, R4TELE. NEHO

120

100

80
60

40

0 [IPIPIPE IPPI B T
10 15 20

Day of age

Effects of a single injection of DHA-Ac at day 1 of age on the wet weight of the ovary, the uterus and the adrenal

between day 1 and day 30 of age. The organ weights are expressed as the relative weight (mg/100 g body weight). Each
bar indicates 1 SEM above and/or below the mean value of 4—7 animals. Closed circle, the vehicle (50 ul/rat)-treated group;

open circle, the DHA-Ac (2.5 mg/ rat)-treated group.
Mann-Whitney method.

*p<0.05, **p<0.01 compared with the vehicle-treated group by

Table 3. Changes of serum luteinizing hormone (LH), follicle-stimulating hormone (FSH), prolactin (PRL), 178-estradiol (E2), and testosterone
(T) in vehicle-treated 4-day cyclic rats and dehydroepiandrosterone-acetate (DHA-Ac) treated rats

Treatment

Cycles

(dose/rat) (sampling time) LH (ng/ml) FSH (ng/ml) PRL (ng/ml) E2 (pg/ml) T (ng/ml)
Vehicle (50 ul) Diestrus 1 (14:00) 1.23+0.08 (1) 4.63+0.14 (9) 6.08+1.21 (7) 21.9%3.8 (4) 37.0+4.5 (5)
Vehicle (50 ul) Diestrus 1 (14:00) 1.31£0.08 (12) 2.41+0.45 (5) 5.74+0.86 (6) 35.0%2.3 (4) 29.1+3.0 (6)
Vehicle (50 ul) Proestrus (14 : 00) 1.50+0.23 (7) 4.20+0.22 (10

Vehicle (50 ul) Proestrus (20 : 30) 51.1+21.1 (5) 8.29+1.22 (6) 2111+:44.8 (8) 52.0%+4.3 (5) 65.9+9.0 (6)
Vehicle (50 ul) Estrus (14:00) 1.05+0.21 (9) 7.10+0.33 (10) 4.78+1.01 (7) 16.4%2.8 (4) 20.7+1.8 (6)
DHA-Ac (2.5 mg) CE (14:00) 1.43+0.18 QAD 5.85+0.16 (11) 54.3+17.51 (8) 31.5%2.9 (6) 38.2+4.1 (6)
DHA-Ac (25 mg) CE (20:00) 1.5040.30 (5) 5.84+0.20 (15) 58.0%17.51 (5) 33.2+3.8 (5) 37.3+5.1 (5)
DHA-Ac (25 mg) DAS (14:00) 1.560.18 (10) 5.774+0.19 (10) 35.9+17.33 (3) 30.2+2.4 (6) 36.4+9.9 (5)
DHA-Ac (2.5 mg) DAS (20: 00) 1.54+0.26 (10) 5.70+0.11 (8) 39.7+22.05 (3) 38.1+5.0 (3) 40.9+8.3 (2)

Blood was collected by the decapitation at around 130 day of age. Rats were treated with DHA-Ac or vehicle at day 1 of age. Animals
injected with DHA-Ac are divided into two groups according to its cyclicity : constant estrus rats (CE) and delayed anovulatrory syndrome
rats (DAS). Each value represents the meanSEM. a), number of rats tested.
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BEEERIVTFEALTERYSLRLTEERIZ, 58K
FTIRERE, S HER S 10H @ CHOE, ISAMUMIZEREY
Rl Zhiest L, DHA-Ac 25mg BB CIIMMEERL T
HEEI, 2~ BB THERCE LEFBCE L -2 (p<
0.05 ¥ 712 p<0.01), 15HMLIFZHICHBHE L D EBCEL
5 o1z (p<0.05 % 7212 p<0.01). DHA-Ac2.5mg B 5B D EIBE
B2, WTho OBV TLRBEOMEE—H LTV,

HRREE (58~60E i) DT EACHERERL, R2WWRTT
L, MBI H L DHA-Ac 25mg 5B THBORAY (p<
0.05), TP 0.5mg & £ TRAVEAN A DR, MR (58~
60 H i) DEOHNERL, HBIIHL L DHA-Ac25mg &5
BRIV TP 05mg #EBTEREORBA AR LI L (p<0.01).
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R H30BIE TOHBBMEB LR 510, BUAE (120~140
B DEREBYEIRLE. /23, DHA-Ac #55 , 1
DEZ DT, BREERREELT L b0 & BREEEYF
Lcb DLy TRERL, NBHORERMOME gL
(#3).

1. A LH {#&

sBEFEOMmA LHEiX, | A CTHONIZOEMELRLE
A, 2 HRMUBET Lz, I5HRMT—E&%EOEMER Lk,
25 H i TR (RO 1465) CHMT A EL o,
DHA-Ac 2.5mg B 52Tz, 2 BEh: 510 B0 T8
L DIEMAR L (p<0.05). 2 H#E 5 Ao LHER, 1
HE#OHED LH IS T5ETH 7. ISHBTIY, MBaH
LA GNP R L. 25B@BS X UB0RKTIS, &
HEENNBE L NI WBEARL bR, BT,
BiRE ERUEREBC»2bb T, SBHOXEBEIY
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Fig.5. Effects of a single injection of DHA-Ac at day 1 of age on serum levels of luteinizing hormone (LH), follicle-stimulating
hormone (FSH), prolactin (PRL), E2 and testosterone (T) between day 1 and day 30 of age. Pooled sera from 5—12 animals
were used for assay between day 1 and day 5 of age. Each bar indicates | SEM above and/or below the mean value of 4—T7
animals, or 5—7 pooled sera. Closed circle, the vehicle (50 pl/rat)-treated group; open circle, the DHA-Ac (2.5 mg/rat)-treated
group; closed square, non-treated male. *p<0.05, **p<0.01 compared with the control group by Mann-Whitney method.




1 B DHA-Ac 55 v + OAETERHE 705

(1485) AT HER R L.

2. i FSH f&

wRBOMmAE FSH EIX, 1 AR TH O 5E0RMEX R L
i, 2EEBE S ERIETERLE. Z0%, 15ERT—E
PN L7=88, 25 F B LA M BB O RBE RTAICAE S 3 2
Liroic.

DHA-Ac 25mg #5858 T2, SHIBLI0RRMTHBREIVE
BB & 7t o7 (FREh p<0.0], p<0.05). £OHKIT, AR
B ARORARIHETE 2R LU, R T, ERRERE - ER
PG R b T RGN (1465 K% T2 BEL2 R
Liz.

3. M+ PRL f&

wEEOMmFS PRL #i2, | B CHON2EORERLTL
fohh, FOHRICHBE THRL, 5B TIXFUABE LK.

DHA-Ac 25mg HEH T2 2 B H25 B BT THR
EIDETEDCHBL, VEBRMTRERCHERI VEEL
feote (p<0.05). MBS TIZ, WBROREMMOEDRI0
gz igin LT\ 7z (p<0.001).

4. M E2 {E

sREEOMmA E2 {12, 1 A5 5 BT THE L
fo. 5B T—ABMD EREFRLcE, 0BBTIHIEREHD
REEHC AN T AE Lo e

DHA-Ac 25mg B 58 Ti3, 2 HEbE 5 BIIC s L OB
IoEERRLE (TR p<0.01), 15H LU, B
LEBOHEB AR L. MBI T, REMMCEYT 5E
wRLIC.

5. MR TE

BB R TE AR E2 {80 RO B ERL,
1E@2 55 ARMEHFTETL, 15AMT— B0 LR YR
Liz. 0%, 0B TIRIZHBORBRICHAYS T 2EL
ootz
DHA-Ac 25mg B 58T, 2AKE 5 ARTHBELVE
BIEWERRLE (O Fhib p<001). Tofk, HBEFLR
FRBOMB R R L. R, BEMBCHEYT5E
tis ot

% =

5y FTIE, BIBD 1Ta-A2F = A FREB{LEROTEKEIME
frdvficho> DHA BEZe PORBE F1/15EEWY, 2D
DHA # BBREBIOMS » rCiRETHE, NRCEHDOE
FORIPAEA T L C BRI L 705 Z LM E I A,
b D& HER M BRBARE B R (polycystic ovary syndrome, PCOS) @
EREFADQVEDE LTREWMTIabhTER™. bhb
hOBETL, 5~3B5HBOHES » M DHA-Ac 285 LT,
BFER A E®MOBRLCRERAMORAECETAALNR ST
L ERBELTER™, SEOHETIL, ETEHAED
DHA-Ac % 1 HIBOMES » MR E LGBE - £HEBECRIE
THEY TP HEOBELHBL, OFMESVE VEPHEE
BOE» B DHA-Ac | HEEERS » F ORTBRBICRIET
B oWt o, FORKR, 288D DHA-Ac |
A5 X RO A BRORR(L - MEREH B0 FRE
k- BERRE L T TRENENNOHE - oL+ P ey
VRZWEDET - E2 K TAHFEORBEDE TR ERAD
hBZERALNETn T,

HEFHOMT » M TP 285358, BOBEROR
Fefb & BERE L 0F 5 EHIVRENER N B Z LR HBRT
BO, TVFRFVYRES » b EFENRT B, A OBEN
5, BEXNL TPRFEELTMAT=A T 7 VICERIHh
T HE TR AMLZERDD L ED=A v &7 % —
PAMITRCE FRFAMNATFRVYDETCT v Fesf vt
TERREETHILICI D, WEEONEMREK - v T A
B FTABE AR - R RS UMERNM R E (K
iy %, sexually dimorphic nucleus) 37 H3 X 5 ERT
BLENBEOMCIATWAEY, Fi, TP 5 I W HEKRT
| KWLZ R U OB T, 2r b=V RnT 2
5 3 U R E AR LD ET A Z LALLM I, B
RIS LIEMORCERIZREZ > TWbhDEELBRT
Wh. BEOBRIC L hE, BEMOEAT A FiZ=At B
PuRAhAFa—nLzA S U EDHBTHT2Z I vigdD
MRCERBEORBAETLE®D L L h, BEBOIEIC
By 5% TWAAREMA D AP #35 ., b TIX, BBAEH
BENDHFEFRCNT TEBRL D THLRCIWER TS
b, ZOTHEOMOEERNHERLE LD TIDEELD
nTwar®?

EROZEEFEFYROMET » i TP B ETHLEAD
R LA E L, 205 bRRKRNE - S - Rtk
PRI & DIz & - T, =A b r¥ vd LH HUCH-3
HHEIBBIT7 4 — FNy 7888 (stimulating feedback mechani-
sm, RSF 47 -7 4 — ¥4y 7B positive feedback
mechanism) MEB) L7 B Z EBENC IR TWA. T
DRIWAIT7 4+ — F Ay 7BEORINT L b, FftEEERE
Tt DONT Y Fe X Vv RIES » P THB.

BoECRs T, HES DO E VWA &
BB ST A, 20 2 00BIIC BT LT VDR
B izBBEnEREASD, ThENEBILH R (organizing
effects) & FEME{LSHE (activation effects) EHE R TV 5.
BILRHE LR, BEHOMRLEVREETREICH 5E 4 D
5 - MENCER LR S4E U AR HREEY - Bt
T, ZD5h, Ty Keyr i X AHEOEREY, AT
DOFHY, BEOMEMEL, SRS OBEME®, TUT IR B EE R
DML, SBEE2 7/ ¥4 b OFES, ey HERRT
TR fo K ORERHNEL, RAERO T v M 72 UIE
FEBL VAT AZENAETH D, RSB ZOMES
s ha, ZhicH L, EEermtkEr, HrsEEBUTs S
AR - FLRA - SR AN TH D . BERES
BURALAMRC KRR s S DR L = v g0 BAtA S h h &, e
£V OEMN{EEE (activation effects) & L CHIN— FE#A—%
JR%re & OMMEBLVBBIND . TORKR, HELDRE
Lo THE U EER M N & /e d . 20 X 5 7eiieitE
OFE LTI, AEENCRIIET TV Fe sy vOoHREY, 7
v F ey v AC XD BRETE - v OHEYN, T F
e vERR=A e VDA OFECEITS Ta-x 7 "
1 FRER{LEBER® 16a-AF p A FPREBLERED DV IXEOM
D Py OEFZFEMY - 7 P VI L 280 B-27rvre=
F— UGl TV PRV RIV=A Y RS VIZ L B EHETE
ORIl OEERMLRT WA, BROETHOMS L
WTOWTARBE, HETREERO T 2AEKETHE AU
HEEL WL ONOBBEREEXEE, By FTALHY T
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AR LR THIEC X, BBBIIZEHL SO T H
fEAL, TOEMLHRE LTHBORTE THE~ Y v T 4
v 7' (mounting) #/RT X 57 5h. ZOHTIE, =X sy
PEELTLHMROMTE TH S 2 F—> 2 (lordosis) & 5F
g —F, HTRT v P e voBS i LT O RR
BREFL, HFBIBENLD =X be X VERIELT R L
F—vA%RT., 2O, 7Y Fe v e Lt~y v
Ta v EAERBRIW. F1, BRI OWT AR B
L, OB TREPECIHEL D=2} v ¥ VIZRIE LT
LH 2Rl LTHR2 B/ TA I L8 TE2DIER L,
HOMTIIREMOTICL h 20 LH lger LT 2. Z 0
BEIREOBAELRAELMDT v Fe ¥ VL 288 LEIR & 270
Eh5.

ZOX5K, BEOBRRENEEIL, REL & R DR
CETB7Y Fesfvoffl, TiebbrOEMILER L EY
{LZREC L > THEELIRS., ZHIZH L, MR OBiEES
B, REMCT7 v Fe X vORAARIAT 52, 5B \i=
AL VOEBEZT CHEOME - BEYES L0
W, RBECEO ML EVTHEB AL RS VAVER TS
ZEWEDEMLIRS. LithioT, Bk X 5EENRT
WEORFITEBZBEE Lis s eV ER ERLE VI
Lo TfTlebh 2 DOR—BWEELSh, ZOMKLEVILE
BOMRBRZERFOWURALEYTHS. ZhIERL, 7V Fasr
VYTET v P T, REMCHBREO7 v ¥ ey v WER L
HoMEB L Tiebhictt, REBINEEEOHR DAL=
VL o TEFEBREOBERLITebhsbDTh D, HRE
B 25,

DHA #HEMFHD 7 » Pt 5L, £EBHECRIZTHE
ERR L& . SEET, £FED DHAAc % |
BRCES LERD S IURBRCS LETBEco\WTR
FL7e2, ZhE T Mallampati 5%, 0.25mg © DHA %
5 HDh/Y = (Holtzmann) %5 » 5L, EHOP
PRERPCEBILOh D o EBELTV5. EHY
2, AHBOA TS — 2 - F— 1L 1 (Sprague-Dawley) % it
7 v MZ 1.0mg © DHA #7212 DHA-S ## 5 LC b RIEHL
CELBED bRigh -7, 1.15mg Ll Fo DHA 25+ %
EIRIEEFNI00EME CERRE LR T L o b ]
HL, bhbhOBHEOFMH 1L, £HISKMUADY 4 =
2 -S> v Mz 0.5mg~5.0mg ® DHA-Ac »#& 51, #E&
BERFECERD A ARORRLE I 5222 &, 0.5mg f2\
L 1.0mg @ DHA-Ac D5 C%& « 33%, 93% W B FEHEI 1A
bRz &, 50mg @ DHA-Ac #5 T n®4e5 s gt
REPRLIEZIEZREL TS, 51, Mohri 5 4 %M
LERRDEMHETY 4+ A2 —~FMS v + 12 DHA-Ac # 85 L
TI00H#E CHA 2 7THROBEL{ToV, 0lmg LTOHS
BTREBERINCELARD bRith -7, 0.2mg, 0.5mg,
1.0mg, 2.5mg HEHI X H ThFh4/31, 11/28, 13/18, 21/21
ECHEGEREN A DRI ERE LTS, Gotz B2, v 4 =
2 —RMEFw P2 17U 5mg @ DHA ¥ 2 HIR X WIBH 5
EfETHE, BERCG U TRERMOBBEIMET T2
LRBELTVWD. IHE, UKBOH X5 EHY 4+ 2
2 —RMES v PIZTHE 100g 4D 1mg 2mg 10mg O
DHA-Ac 285 Licl# T, 10mg 855 9 M ICOZTER
HEFRTLODEERHMLALE LTWS., ZhLORERE

TETHE, HEMFHES v P12 0.2mg LLLED DHA-Ac % 5.
L1smg A EDDHA %G5 Ltk b, 5B kELT
B ORRILNASWEFHEREOHBEENE e n, -
NUTORSETIRERPCE ZE b0 EEL LA
L. SEDOEBREES LML ORELE—HETBLDTH 4
B, EEFHMOEILC OV TOFEMLHE D 5 DHA-Ac # &
BEOBINCH - TRRA AL HBRER RS LR Tl
BNERERMAENL LTS BBAESMIC & h, &4~
DHA-Ac 580N VBREERRE S » P TORS
REOHRANBLILB T LRSI,

SEO DHA-Ac #£55 » t ERBDbhE—BOREEEO
BIEOELIZ > TiL, TP 51X 57 v Fe s vRE
Fo P THBEEIADZEBEEIRTHEY,. =0 TP #
FRIBTVFRYVYRES » P TIR, MBI R
T4 =Ny PEBEAMET VW LEELTWA D E, T ORI
T4y JERHEOREKL TP BEENE NEE L h BUVREE
BORBHNDB I BB £ TP HEBIZIE LT PRL
BN ERTHZ L0 s e g BUE T LTV 5 =
EVRI LB E SN TS, DHAAc 855 » + THBEM
Ta=Ry JEBOREIZOWT RS EEERS Lich ot
o5, 25HIBLEO M LH OB RBEL D/ E kT
R E, SHIERBEDMF LH [ 148 & 20k & cHEE
BRI o Z LIl h, DHA-ACEES » oL Th
LH OHAZHORINE LH HEKEOET RS2 D L4k
Ehic. Mohri B %, DHA-Ac 5.5 v MiZB\Ti, Ml
RFEAE S L S REOBRCERBIC S5 LH KRG
TP 857 r OBHERIGKEE L TEFTLTWA EBELT
Wh, Fi, SEOKE T HEh DHA-Ac 55, b
PRL MIERA SN D Z L BRI hi. ThbD A EEL
T, 1 A& DHA-Ac RRBORES » Mz bhic—HBHOR
HERAPOELIZDOVWTRRD L EEL LR S, Tichb,
1.0mg © DHA-Ac # 5% %1375 » F CIRFIBMW 7 4 — ¥
Ny VBEIBRECEZEIRTCVWALDLEL bR, mh=a
PR URREYELTERLTAST LS LHAEAED S
TREMVER TS, ¥4, 46755 PRL MED 70k 4
BIRRC AL DEEL BN B, FOEBHEBEEITRTS
THEOFICBIERI KT T2, ZOKE, BcDEXDR
B RERME A RBANCKEI N L O RE RN & B
BEhb., KL, 2.0mg @ DHA-Ac 3 5 X h B4
v, BRRE LIES S DREIFIBMEI T 4 — Koy SBENEAEL
TR RBEINDD0D, RRTHBNT + — F3, 78
BET - BERL TR OV B REBCBT LTV
. ZhHERUBEFERELELOR D, ¥, 25mg O
DHA-Ac #E5TRFIWMHBI7 4 — F » 7R g2 RINT
Bizdd, BAATRIZEHAES X HEROCREREYFL
TERRE LD DL EINSG.

HAEFHES » + ~D 0.5~1.0mg © TP #5413, MLPIEERE
MO R & B niksEio s LAY b 5T 2 L n&bh
T B0 i L, | B DHA-Ac 55 » HiCH
BIhKBEOIRERIBRETC,- &, -1 HBO
DHA-Ac #51 X A IIMIEREHMEROER IBETHS
LOWEY RBBID Z b b DHA-Ac ORI R 5 1F
AR TP X0 bHBubDLEL bR, AEROEHEIT 5a-A
TeA FETEREYBALTIRD, BHEROTH S5a-v e FA
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AP AT R VCERIATHRADOT v e & v ZEKICE
L5 LR L DA ESRORMELERERT Z &AL

xpTW5. DHA-Ac DABREHICH T 2{EM S DHA-Ach b
EwAhTERIRT v F e 25 v 4+ v (androstenedione)
KERATHLDEE L bR, DHA-Ac DI 0 HRAR LIERED
MEHOERCRETERART I D21 H-LO L HERS
hiz.

BEO A AL, 288D DHAAc 1 HBE 5O TTO
BEBWTEFORRLIRDOII. FREBINOIF LR
RO v +i DHA %72k DHA-Ac 285 T2 L4 ORE
FEMOB EBRARRTHZ L DVTIE, ZhETED
% DW|EHH BIOD . L@ | AR DHA-Ac 1.0mg #45
DEEY, B ERBIRLIMEEY ) ORFEMNTITELY
W DITH® QR L e TR 6 KRR L, E0HRY
BN I B RR(LOBFORVIZOWTER L. KEKAb
hak5ic, DHA-Ac #5413 1 BiEa H4ENERO R B
(Riciz36B#E LTRLE) ETOWThOEBTORETL
HEODBAROREREE b L, TOPHRITI0 - I5RHOE
ETBAELD. 1 ~0BBTORS TIZmEHIIOREL
wiEbIEVORF L, 25~30RELEDH S CIRERD - F1E
RIBICE| S EHIRNBRERA®Y. B OB RIC L hiE,
5y MEEWTIIHEIRE E 0K 2 B AN H1c b RIEFIE TN
(early proestrus) WIRESHWEN B EB{LAIRENLT v I m
Fy(TE7vFraFvoty, T DR, EEHD IR
FTHBELINCEASBICERTA Z 12 X D ABEWERD
PRI B EHABLRERTVDYY. X2 T, SERKLLE
ML E AEO BBHEBICE T2 REE P LCER TS
b, HHEERINC BT 5 DHA-Ac DOEEBIOREDRICDOWT
BROZTEKEMBTED

Ticht, DHA-Ac OFEFHOHR S TIL, $EO 1 B
DHA-Ac 2.5mg # 5B O 0 Ao m+ T, E2 xR
LD EBENTD LRI BB EN DL, BEEhic

Day of events

i PP | PR |
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Day of treatment

Fig.6. Relationship between the day of a single injection
of DHA-Ac and the advancement of vaginal opening and
the first estrus. Data between day 5 and 30 of age were
cited from literatures™™®  Ideal vaginal opening in
accordance with the first estrus is adjusted to day 36 of
age. Dotted line, treatment with DHA-Ac (20 to 45 mg/
kg body weight); dashed line, vaginal opening; solid line,
‘the first estrus.

DHA-Ac M EFAEFCERMB B CESRFERL
FOFRLEVREEPELX ST, BB BBORERLLD
AREHBROREELE IO LELDEELLND. ZOHE
OB, ABENEENECASbhA L3 LH O -
ARSI, BB oy, BESEOMBE DS € VK
FHNTTEL TV AHDI, S0ERITEHOIELLFBEND
HEHDBD T v ¥ e ¥ IS BUG L C RS Ot H flss &
hALDLEMRIND, Tk, EFEREELTT I » P OM@F
E2 {3, WREOREHEM I CREIPOML » LEET
B o SEOREN S, RHoALEBRO EIICoWT b EEH
BMEGHDO=A e VREHOE(LICIHLDOLHETES.
Ticbhd, BHEOA ARSI OMEREB BRORRLE, %
BRIz 2 LR T, BEEASAIE X X R KT
wT ARG HRE AT Z EMNTE S, Mallampati Bd,
TP #4575 v + TEBOBIMO NS WRECELN AL
Motz Enb, TP NEEREMCIER L CER D RE
XRDHBLDEHELTVS®, &5, Jacobson B %, TP
1.5mg B5 Licis » F ENERS » b EORMTIRROTHB
MAGew, TP oo RN FITIEAMBIC T 2 EHE
LB/ LTWA, ok, ¥ Y ATRFEFECHRLITE
Ty NRY R KBRS TS LBERRSEAMICELL
T, =& e ¥ VI RERICERBCALERT IO a D
ERHIBR T B,

10~20F #3 DHA-Ac 5T, R6WRTZEERNA
A@AELL B 7ehs, HEREHBHORRLIZALN:
9. 10H & DHA-Ac # 5 O <Ix", B0 BAH RS
BEIECKBELOMCEW BN h Tl b, ZOR
0> DHA-Ac # 5 EHHEBE M0 w2 vEREHYE L
SMERRBIDIT, 0BEATED L2 VERECRIEL TE
P ORBNETT A D EEL RS, —F, OO
DHA-Ac HETRUERED ABORER(LIZEDLONLh -
feZ b by, REMAO =R+ = ¥ VEREHICIIELAE D
BithottbDEELDORL. Tickhb, 10~20HENICILEER
HEE OB LRI T AREIW AR LB -TW B, T
TR BB EM LR L E USRI, b bIEERO
ERABETCVA LD LA ENS.

DHA-Ac 30B## 5Tz, 451 ~2 RECEE MRS
Y C ORI RIT AR ETIZ, #Y58hi DHA-Ac B
BEHDH VIR TICEER S CIEEASRBI BN LIEPASIE Ot
A LIhTHDEHEEINAEY. Fio, ZORNCIEIA TS
RRSRBET 4 — PNy ZEBEATTICFEI LB A IREL
s TWADT, DHA-Acit=2 b o # v ikt S h i
MICfEA LT LH #— &R L, Mgk L E sy &L
THI LKA, LA, KED DHA-Ac HEFAMEOE
BEERAT A 0REOAILIEI S XD LETERo RIS
LoEEZLR, BEOEEIRSE L VIZSRAKRCEZ 54HE
BOREBE D LV RAc b, BB 1 v L 2 BEIEREC T T
5. LI ORI BT 5 DHA-Ac ¥ 5T, 2EBLUED
BEERIBE OBBER E TR 5. Tib b, 30HIREIC
EREEMR R 3 X ORGP b R LB R OB R
PEETEY, HE5EEhic DHA-Ac B—BHRKERTH-T
Bt EBOERLE b 5T bOLBERD...

RBHIOIRERW RIST DHA-Ac 5 0BET oW,
ZhETK 1 ~4 BEsc DHA %712 DHA-Ac &5 L
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Ty PTIZRBRL VB LA ERBEEIhRTL 200 =
DIFITIL, KB OEERIPM & RS R & OER4EIRM & ¢
BELTED, BFIEE IRV, AL OHEESLHEY
3, TP BEIIBT Vv Fesdf VRES » P OEME—FK LT
B 4@, DHA-Ac RSB OSEBEROT (LA E AR
PCBRLLLIs, TOREEHT Y 7 BREICE HIRE O
HERIRBI L D e RN ml e &<, 15882
B MR B & D WA 2 TR TR E B & AW
bhlkinotc, a8, SEOEBRRBECIIE S -, B
FRCHETT L BB O R BY R ER I J ALY, = OABRRIBI A
W 1 REBI O 2 kIBIROBRLTERAOND Z &, HYH
RO —R B L O KHEBRORENTREL D Z EBNR
Bhhiz. ¥, PEEROBNHMEMENCIL, E2 & T 128N
L LH & FSHMETFT LTI b, ORIV
DLV DHA 35 3 FORBEYTH S E2 7e\ LT DI
T 2EEFRAIC I 2 DLHEEIND. BB, HRRY
OB/ TF F e e v ItRERETIR TR E2
R LEREYRTIEHEORATWAD TP HEIC I BT
VERYURES v M Th, 0BMUBCEEROBENTE
Eg ™, SIRARNEREORINALIRB I EREE IR T
R, mLEVvEEEHEOIIRBROTERRS Bh T
72V ] BENC TP 1.26mg 5Lk T » T, BEEK
HE=Atry -E2- THAERTHZEBHREIRTEHY,
TP 5B ROTENBD bR WEHIITAHETH
5.

FEERCOWTH, DHA-Ac 25mg 5B TII0H BRI
I L CHA R 0 S A IR A B~ OB T B Hh i,
2~5 HMC 2 b N IcFEEROMARAMEML, PEOEEL
k&, DHA-Ac 7t W LEDORBEY TH A=A b r ¥y Vit k
SEEFRBC IS DLEL SN, EANRVBCRT2TE
EREOWAICIE=A b r & v ie i+ 5 RIGHEOE(EHEIE LT
WHTRENENRR I N, FEBEREOMIIMANT, REED
DHA-Ac 2.5mg ¥ 5BB I OBBBED TP 05mg HEHTYH
BEINiz. TP 05mg |EFD R £ VEIBRIC O\ T E S
BE Lick o728y, DHA-Ac 2.5mg HEEizimet E2 AR
BORBRBERE»H 50 FRL OB STV
TEND, BRAROTEERDOHC AR L 540
EVESHEORE(LAEb o T B L DLEEI NI,

T, RBBOTFED=A b e vt s RIGHEY B
Lz, FEO=A v vitsf$5 KB, ORI & 5
Lk v BHIKIG (early responses) & # #i K JE (late
responses) O 2T HRTV5., BHREGE, =& Fr &
vREBREISEHLNCALRBRIGTS b, MRS OKSY I
F-FM- vy AL FVOMBATRA- LR 2 3 VYO
B - FEERENE - RNA ® DNA 5 X U0BHAREBO MR
BRORAZOHEM - S ESERLONERENS TS, BHUR
B, RHRIGEASND RIS E 2SR UGN X bImTE L
TIWL3 AU ERE > THETALOT, BHRG &R
DEBCI OV REINDILDEELHATWS, SEDOKRET
REHFIBCOWTRFEREME KRS rE i £ OIEEF
B (non-genomic response) 7R T8 & Sh T\ 5 FERE
MEXRE RVCD L MiliB X7 & D& E FRIG (genomic
response) DIFEE L £ X SR T 5 FEMREE RVCD %45
A= —L LT, FEBEMBINCEN 2Tt 2%, 208

i

R, DHA-Ac 25mg #ERTIX, =2 b v ¥ VORI L fofhfe
THTERRMEOKS EFREI S koTWBH I &, B2 &
FIERT 5 ISR ANBE-ETE T LT 2 DO FHEkE
BTRETAZLARGCIENRERE. ZhICHL, TP
05mg HEHTIX, TERRGED B2 w42 Rk ET
BEDLA., TALDOERML, TP 05mg #&5R .
DHA-Ac 2.5mg #5812 & 12 B2 135 RISHOE T2 5
TH, MBS A5 EHED B2 KIGHETICELA
DHEFELLhic, Ariaza 5% % XU Mena 5942 TP #5
WIBTYFrPYRES » PEOWTFED=A b v yvRg
IR BRELTED, TEOWTLAB LS REOBRATE
DR G Z LW RIeBZERRELTWD. ks, D=5
AFNARAT r = (diethylstibesterol) 85 %Z 1T 7 IE @b
EENLRTR, FEORERY - GIRYERE - T - ki
EDRERPBAZ LRGSR TEDY, b P EBWTIREL
HONFEDWR T v 4 FA 2 — 5~ Bl & DORREICEBIL
HREFESCTHERBOFRRE LD URESER DD LD LEEL L
ha.

BB FER I RETEEIcOTiE, TP 05mg H4
HTRHBELVEEOHEMAALRI-OIKR L, DHA-Ac
EBTRED 25mg HEFHCEVTHBRL 0 ETELS
EEARbhl. FERMBO TP R LD, GEENENSY
MTBZERTAEITRLECHEEIR T L B0 %
DHA BXOZTORBMEH THA=F4aS s nviglizon
THE, Z o MM B LUy A9 r s THEEDOE RO
BEC L > THEEMNOMEIZNE Z LN BEIR TV BH
FERMOKEW & 58RI+ 5 8ENE Mohri HO#EY &
SEOBEDEREBhhs. FARMCT v F ey vt
e, RERNEYDOHP_E —VBEELTAZ &, BB
BRtLE v OEBBIMEACHTET AV AT = v OBRE
AR LRD LB LR ERBEY ZRTVWHHOD,
FEFHROT v Ve y M EEMRED R 4R T ICOW
TG EMNCTL - Tz, SEDEER T DHA-Ac &5
Z v P THREHEMBEDRIA SR o BB SHSHED
BEBLELEL RS,

LlEo®ac X b, 1 B8 DHA-Ac 25mg 5 Icth i
HEhdREERPOBELCIE OB MWAF Rk, TP 05mg
BECIBT v FeFUlREs o FORREELLTHDHD
Laigghic, LhL, RO TF F e vEGH - FEE
D= A eV RIGHE - BEAMEA~OFES I BRI S
LETHEBREOWTR TPIRIBT VYRR VYRES o F &1L
RigoTWBHLDEELZ LRI, itk y, TPrEs7
VIERYVURES » M2 PCOS DEBREFLODEDEEZ
bATER. ZhETCKERETPCOS €51 & LTHRHEE
hT&0i, hCC 2R E L= FRBBEETZ » 1™,
ERBETTRAT LIS v 9 TP ¥R EFEB=A b
TGO = NFEWLBET VPR VURES y P LT =A b
RYVARIES » b (estrogen sterilized rat), FHERBEIFIAL D
DHA 12 %7213 DHA-Ac %#H 5 L7z v MO k<o &Y,
BB 2ug DEEB=A IS+ —1% 1 AHELELT
R BB HAD 1BRHIZ 10084200 PMSG % 1[EH S LET v
FORETHD. ThHD PCOS EF AN TN E&HEEL
TiE, SERMEINE, RERAMPORAAESET, LH 8LV
LH/FSH OEOEE, BECRTE7 v F ey v EROTE
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LR A R VY EAROBTREREFLATVLD
A9, TRT D&Y AT EEED PCOS =54k
RETDEZABLATVEW., SEHOBRH T, | B
DHA-Ac 25mg &5 v i3, LD 2 BO&M2 i Th
OOH 2FD LR LT, THAVX TP HEZIBZT v
FeFvRES v PICERbDEVWEEZ DRI,

® bl

DHA-Ac # | BSOMES v VT & LT OAEFEBIEC R
ETHEY TP £55 - b & BB L.

1. TP (1 EH7 b 0.5me) HEHTITHBRECLLERD
EERMMNED ShizDs L, DHA-Ac (1 EH7= D 1.0mg,
2.0mg, 2.5mg) HEEED 5 B 2.5mg HEHETIINBHI OV ET
BEN I T,

2. DHA-Ac (1.0mg, 2.0mg, 2.5mg) 58BT3, BN HB
BOBRRL - MERER BRORR(E - BooBERE - B
BHORAMEOETRASRE. 7o, TP 0.5mg HEFHTIX
BEORIRELV LERERDORINASh, BA 27X
BiEALEER L.

3. DHA-Ac 2.5mg #4588 % L U8 TP 0.5mg & 53 O BB
DIREITIT, SR ORRIIE L FAFI S L ORBOXIOE
RagEIhi., WThIBEEARDLTE D, BHEERIIN
BEDH1/2~1/3TH 7.

4. BB D PMSG-hCG it & % 8BRS T2, DHA-Ac
25mg S BHOBEINK R L OBIIEUL TP 0.5mg B EH L VK
TLTUW.

5. B2 ity 2 FEORISHERE L& 2 A, DHA-Ac
25mg HEFHTIITFENEBERRE RVCD DETALLRAK
Dizxt L, TP 0.5mg 5B TIZFEHE RVCD O{E T AL
hic.

6. DHA-Ac 25mg # 5 BOMEANER S LU TFEENE
B3, SH#E CIIBHECHLEMME R Lo L, 168
B30 K E TR BRECE LD 2R L. 20K
CFEEROMNHEME It E2-T OFfEs L Ol
LH-FSH D{EEH L Hh, At it PRL 0 S{E
Nabhic.

7. DHA-Ac 25mg #5-ETik, BB Om+ PRL EHD +
Aé LH 0FHMsWo R n,nED Shte. M LH-FSH:
E2-T fEI2FERAD & RETTICHEYTAETH » 2.

Eil &

Ba#zpciEs, THRELCBREYEBH D € LorBiERHEICE
ATHEYELET. T, RIBTEBL DE8RY W LkRE
R—4mBh &g e & O FHBRMACERMR L T, HROFKTHED
SRR E L BBAKM, REET, HIIIAbR, HEEETOLF
BECEHAEL T,

ek, KRANOEEO—RIIEBEHEANIWELRE (BHE,
1985), $E59ME H AR S WFEEE (A, 1985) 3 X U320 H ARE
FoS (&R, 1987) KW THREL.
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Abstract

The present study was performed to examine the effects of neonatal dehydroepiandrosterone-acetate (DHA-Ac) injection
on the sexual function of female rats compared with that of testosterone propionate (TP) injection. Increasing doses of DHA-
Ac (1.0 mg, 2.0 mg, 2.5 mg/rat) at day 1 of age induced progressively precocious vaginal opening, precocious first estrus,
stenosis of the vaginal introitus and abolishment of regular estrus cycles. Most adult rats which received 2.5 mg of DHA-Ac
at day 1 of age showed constant estrus and had small uterus and small multifollicular ovaries without corpus luteum. These
changes caused by neonatal DHA-Ac (2.5 mg/rat) injection were the same as those caused by TP (0.5 mg/rat) injection
except for body weight changes and severity of the stenosis of the vaginal introitus. Serum hormone patterns of adult rats
which received DHA-Ac (2.5 mg/rat) at day 1 of age revealed acyclicity of luteinizing hormone (LH) and an elevated pro-
Jactin (PRL) level. The ovulatory response after pregnant mare serum gonadotropin and human chorionic gonadotrophin
treatment was less in DHA-Ac (2.5 mg/rat)-injected rats than in TP (0.5 mg/rat)-injected rats. Early responses of the uterus
to 17 8 -estradiol (E2) (5 mg/kg body weight) treatment were compared 2 weeks after castration: percent increases in uterine
wet weight and the reciprocal value of cell density (RVCD) of superficial endometrium were lower in DHA-Ac (2.5 mg/rat)-
injected rats than in the controls, whereas percent increases in RCVD of circular myometrium were lower in TP (0.5 mg/rat)-
injected rats. Injection of DHA-Ac (2.5 mg/rat) at day 1 of age made the relative weight of the ovary and the uterus heavier
than that of controls between 2 and 8 day of age and made them lighter thereafter. Serum levels of E2 and testosterone
increased and serum levels of LH and follicle-stimulating hormone decreased compared with that in controls between 2 and 8
days of age, whereas no significant change except an elevated serum PRL level was found after day 10 of age. Itis conclud-
ed that similar changes occur in the sexual function of adult female rats exposed to DHA-Ac (2.5 mg/rat) and TP (0.5 mg/rat)
at day 1 of age, whereas the imprinting effects of DHA-Ac on the vaginal membrane, the ovary and the uterus are somewhat
different from those of TP.



