Studies on Effects of Androgen-injection on Day
lor Day 25 of Age in Response to Superovulation
in Female Rats
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BEEREIICBIT A7 Vv e X VviEHS » O
BEONBEREIC B4 B H4e

SRKEEFMERHF ABEREE (EF | 78 HAHE)
B/ B B =

#Z o BN RIS TERREBUNOT v Fe X v EEOFEYHLAICTAENT, Fe Ve Ty Feas
m Y« 727 — b (dehydroepiandrosterone-acetate, DHA-Ac) 5 WEF A PR F YV - 71 ¥4 % — I (testosterone
propionate, TP) % 1 HESWCIE LIcllS » PR IO EBER S LS o MiT2oWCREEIVIER O I3 o K IG M % .0
EET L7c. 7eds, 25BEREIWCOVTIZ, 724" A F m v (progesterone, P4) # 5 DR & b HEE - 85 L. BEEIRMEE
i, 0B OKEMELTF Fr v EI0BMOe MBI F F e v 2 FRFN24AK E26B 10 ORI E T2 &
W DiTieo7c. | BEMC DHA-Ac 05mg, 1.0mg, 2.0mg, 25mg 2# 5 L7235 » + OB (BEINE) 0P LiSiEse (5
) 12 Th£h 28.0+3.2 {8 (100%), 24.94+3.2 f& (100%), 5.5+1.9 {# (67%), 5.3+1.2 A (68%) TH b, 2.0mg HLEH®: &
U 2.5mg BEBETIIARIED 264111 @ (100%) & D{ETF LTu 7z, 1 HENWT 10ug, 40ug, 160ug, 640ug, 1250ug ® TP %
BELS v F OB BEINEK) 12, R Fh 13.012.6 @ (100%), 125+2.9 {8 (73%), 7.7+1.1 {8 (66%), 5.0+1.1 &
(57%), 3.4+1.5 {8 (40%) TH-7z. | HEMIZ 25mg © DHA-Ac 2HBEL7=F o b F7012 1250ug O TP 25 L75 o b
T, BHIMAEEONE FEERS IVECHNERIINBH L D EBKERL, fifR=2FF 24— (estradiol, E2) {#
BNBEI VECERSASRI. 721 HEIC 25mg © DHA-Ac 2B 5 L15 .y FTiZ, 5 BRICBWTIIARETOTE
DEDLI, RF-CIRBIVAF-C T2 Al 170112 T, HBEO 66426 BL b HECHIML T 72,
THIZ, Q1A BNTUL, A7 -2 1 ORI 195216 BTHBHD 133LITBI hEn -2, 27—V EDOIHA
12 39408 ETHBHEO 170213 X hAieh -7z, 25B#IZ DHA-Ac (25mg), TP (0.5mg) % 72i% P4 (0.5mg) 2 # 5 L
25y P OBIIEE, TR FR 199437 @, 93485, 21.64+2.6 AT, WThLBED 335+34 @I hEZwCPre
Motz Ei, TALDRVEVEEETE, WTFALEBEONEOHNERRANRBEL 0 EL, I E2 HIIs B
LEETH-7. SRIMEDIREND [ ML, 258 # DHA-Ac (2.5mg) &8, TP (0.5mg) 45 8, P4(0.5meg) 5
B, ABEOIERK, 3.0+£03 @, 1.8+04 8, 244204, 04L02ETH 7. LLEOREELS, | ABIEE S i DHA-
Ac REFRLOMBITIEALT, Bl — RO =5 ¥+ v © VB SICIEANZE L GRBILDER) 23 72bTh 0
LRSS hic., T/25FMMCR S S hic DHA-Ac REENECEA L CHIMElx L -5 2 Z LRI AL,

Key words dehydroepiandrosterone, testosterone, ovary, superovulation, follicles

2R IR AER B (polycystic ovary syndrome, PCOS) D &
T, MbOFe Feo7? v Fex5 e v (dehydroepian-
drosterone, DHA) 7 v F v 25 v o # v (androstenedione)
WEDT Vv FrY vAEER2RTEAREL AN 5, &
72, Ty bRy AV DHA R 7 Vv Ve AT v OH v i E
BE®RET 22 L & h etk abR - #Heokm - KBO%E
BRIpia D HE - HEMEO LT 4 vk EDe D PCOS
WEULREIAERINDZ &b, PCOS BEIRASN S
|7 v ey v MERE ORERBICh i - T BIERIT e
bhbE7 v Fe s viifEH PCOS (androgenic PCOS) 734 % %
DEEZHRTER.

bhbht, #ECESF288%T v Fey v LR

VRS SELLA24R A, P 512140 328

TAE—HOFRIIE T, BAF» PCFe Ve 7 v e
AT wmr v « 7 &5 — } (dehydroepiandrosterone-acetate,
DHA:Ac) #RMMICE O B 532 Z L1 & » THIR A AR &
NHEREANEAT 2L, FEFS » i DHA-Ac 57
BT L > THBABICEEIN e n 2 " e b2 ZhET
CHELT R,

4@, DHA DFRBERENE S OMBECRIETBECEL
BEMREOE M DB LM TAZ LR HME LT, 1 BED S
W25 H W DHA-Ac #8E51L1 5 v MCEBEIPAE % 1772
WEDBIIRIBIC R T YR LICBEL, TAPATRE
v+ 7 mE'F % — 1 (testosterone propionate, TP) ¥k 87 =
7' A F  (progesterone, P4) D 56D BE L il - BRE L.

Abbreviations : ADD, androstenedione ; DHA, dehydroepiandrosterone ; DHA-Ac, dehydroepiandrosterone-ac-
etate; E2, estradiol ; FSH, follicle-stimulating hormone ; hCG, human chorionic gonadotropin: LH, luteinizing
hormone ; LSD, least significant method; PCOS, polycystic ovary syndrome; PMSG, pregnant mare serum
gonadotropin ; P4, progesterone ; T, testosterone ; TP, testosterone propionate
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1. RBEHY

JLEEB S EERER (BI) XA LKLY 4 A & — (Wistar)
RS e b, MRS S e CRRIFERLE. 7y M
#i8 (23+£2C) B (55£15%) - AT (IR 9 B —200F
3040) W FICRBE L, Ak CRF-1 (BAF »—nRAUA—, B
K) B8 IOK OKEK) 1 2EHRERS 2.
SOHB~100BHDMEHET v bR HEE TR ¢ (BRCH
FuB LB REESE L BE LR, BES23ACHE LR
WS o P (HELLER L BREL) DD, 1 o
EFEPI~AEROBEMC S D, HAEFOMEERS 0.T1 2
B 1.33 O H AL ORERICH L. 5 AR LEDD
OFEFY STRICTHEL, 218 M CHA I, UK, 1
p—oMirh 2~ ATRE LTHE LT,

1. ERBHE

1. DHA-Ac, TP & L0 P4 8i¥| -+ O EFH ik

DHA-Ac (FIYXt#iR T %, A) TP (Sigma, St. Louis,
US.A) 8 XU P4 (Sigma) i3, 1T P REFB~ v o (H
W) BICLRDRVSA Tz — (R M LT
G0ul) CEML, FAEFMT » + ORESMET ¥ o124 B
S5, FOWHE T2y — RS ERCTERELEY. £h
FhOBEARBIVESER, RIKKTERITHS.
ek, AT v ML, FERBECIHMBERESIRENZ
BREE S X5 EFRICEI D ST,

2. TN b ey vEKEBIERER L IR OB
IEEME S F » » £ (pregnant mare serum gonadotro-
pin, PMSG) & LTit e m b m vy (FFEESE, R5), & ME
#: = ¥ b » ¥ (human chorionic gonadotropin, hCG) & LT
2 HCG (FEHF) (FmEld, =) 2 AV TBF R
o, BIRERTIEL, 1ABOFRIOBFIC T » + Bz H20H
o PMSG # EFHE L7k, 268MDOTFATIIRCTT » t &
72 D 108420 hCG % BT #H4 L7z, hCG # 5-#29~ 3005 B
CHTERHR L, AUIER R Lo, SIEOFE OB
LEMSI DTy - SHENEMCHEAL, EERNEHEKTRRA
LIRSS TR IR L=, 0.01% + VU 7> v (Fif) 8IO
003% DeT7rr=F—+F (FX) ODHFEETFCERy T 4 v 7

Table 1. Schedule of experiments

BT - TENBEMRAREL, T AHERKE THEL
fo. —EOERIEZHEK A ETERICT eV, BFOERIT L
BEEYB/NBIZTS X0, ek, ET » MICHET
BB ER G DR LUEDREIC STz - Tk, PMSG (20 B
£7/5 v }) & hCG (10 Bifr/5 » }) L OfREHBREILE

DZIORBOSY L OB E L TRERRRERD Z LT
EEAIC X DHERE L.

BEERBIE, BRIINE BTz b OBEIR (EHME LEHERE) TR
FUte. BEDRSR, BT » NS D ANMEC 1AL ED
IIFRERERL LA (BHR) THRRLE.

3. BmiE L mdALE VHE

WEESHICER M AR L. mE 208 L < —80C Tl
EETHHERE L. =A b5 4 — i (estradiol, E2) X,
“Bo-kit 5—" (E—5 AT AV b—7HER, ) &, 7 A
* AF m v (testosterone,T) it “F A b A F =w VO (WL
2, B REHLTHELR.

4. BREENE L HBENEE

WEERSCFE - RE - B AIEemdL, SHREEEY
A NS —ERSWABE H8 # (Mettle Instrumente AG,
Greifensee, Switzerland) THIE L7z, #IEBOERIL, ERE
DHEE 100g B OHENEETERLI.

ERIRES, 10% @ /L~ ) v TEESE 5~10u D43
74 vEGBYRYERL, ~T b Fv Uy - =4 TV
(hematoxylin and eosin) Yefa % 1778 » 2. KIPEIC D CHIEE
PEOTRTYHEEL, LTOREICRE > T RLSE LT
BN AE L.

21HKROINE T, HEIMREY Kim 59 0EECH » THE
Lz, Ticht, ARG L oA WE CRNEMEORBK
YEEAC ALTRATOFEHN2~3IBOLOEAT -V
|, 4~5BDL DX ATV, 6~TRDDRAT—Y
0, 8L ETIRABEDOHEEOEL ZbhltWbDE AT~V
NV, SEBULTHELRRAROHEREDLOR DL DE A
F—2V, B—0lREABR IR AT - MEL
7z

5 AIOINE T, RE I A SAWEIC & € h 5 BRI
MEC X b HEL, BREMREASI~IED L DE AT —
[, 19 TSR AT -2 la, 20~24 DL DE AT —

Day of age Experiment 1 Experiment 2
Subcutaneous injection of DHA-
1 Ac (0.5, 1.0, 2.0, 2.5 mg/rat), No
TP (10, 40, 160, 640, 1250 g/
rat), or vehicle (50 ul/rat)
24 Subcutaneous injection of Subcutaneous injection of
PMSG (20 IU/rat) PMSG (20 IU/rat)
Subcutaneous injection of DHA-
o5 No Ac (2.5 mg/rat), TP (0.5 mg/
rat), P4 (0.5 mg/rat) or vehicle
(50 gl/rat)
26 Subcutaneous injection of hCG Subcutaneous injection of hCG
(10 TU/rat) (10 TU/rat)
27 Decapitation Decapitatioﬁ

DHA-Ac, dehydroepiandrosterone-acetate; TP, testosterone propionate; PMSG, pregnant
_mare serum gonadotropin; hCG, human chorionic gonadotropin; P4, progesterone,
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2 lb, 25~29 DO L DHE AT —2 ¢, 30~34 DL D% R
7T—v Id, 3B~39 AOLDEAF— e L L. ¥, B
PRI D 5 bEEREY AT 0N 1 % U v 5L 0x
SR & HE L.

EEEIRLE R OFASKINY, BRI ks X ORISR B
DF RS, RN 1000um i EObDE [ e TEICHEL
fo. 1 BUERgASRAR LY, KB oRRIMREREEX L 2L 0T,
BRI A Y - AL TINRES K & BRI AR R
THLOTHS. BoCBENEMRBORMGKIEAR KR, L&
AN LSRRI v R B S h 5. [ ARSIk,
WDy —7RREELELLRDLDOT, REMERTE
WEMRENE EB LIREIFEEDIRAKEERERL,
LiF U EENERRBNCEERNRD LD LD THS .

6. REETFRVLLE

BONEMIL, TNTEHELEERECRL. A RE
F— 2 OMIIMILT 4 v v v — (Fisher) DEEERITEEY H
WTERELL:. HEOBEI, ¥ v &L (Kendall) DJIEAAE
BiF A bR, B 2 HOFHECEOHEILY V - &
4w + =4 (Mann-Whitney) DBREZH W TTit -7z, HMiT%
HORLHEOEDBREIL, 75A AN« 7—1 X (Kruskal-
Wallis) O#Ex FHV-Tiiey, HEZE (p<0.05) #RDb 0
KOWT—RERESBESTRIC 7 4 v ¥ v —DRD T RE
(least significant difference, LSD) (p<0.05) iZ & h & E L%
Tl -7, BELEFEOFHEOEDOREX, TEELSESSH
FHAWV, 749+ —DLSDE (p<0.05) 2 L h HEHE 2T
o7z,
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[. 1| BE DHA-Ac H#509ENHMRGICRET HE
1. BERE®: X OBEIRE
1 B (EH24RERIUA) W DHA-Ac (0.5~2.5mg) % 5
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Treatment at day 1 of age

Fig. 1. Effects of a single injection of various doses of
dehydroepiandrosterone-acetate (DHA-Ac) or testosterone
propionate (TP) at day 1 of age on the number of ova
shed. Superovulation was induced by subcutaneous
injection of 10 U {/rat) of human chorionic gonadotropin
(hCG) at day 26 of age after subcutaneous injection of 20
IU (/rat) of pregnant mare serum gonadotropin (PMSG) at
day 24 of age. Each column and bar indicate the mean
value and SEM of number of ova shed. Open circle
indicates ovulation ratio. Figures inside the column are
the number of rats examined. * p<0.05 compared with
the vehicle-treated control.

L, 24~27 AR BB E 2T - e h EHES » + DBESR
BEHIRY, T %5 (10~1250ug) 5 » P DFREHE LT
B 1AL,

| Bz DHA-Ac 0.5mg, 1.0mg, 2.0mg, 2.5mg *## 5 1 #-
7 v b OEEIIH (BEIRSR) O P ERREREE (BEINR) 12t h
L 28.0+3.2 A (100%), 249432 {& (100%), 55+1.9 {H
(67%). 5.3+ 1.2 B (68%) THH, 0.5mg HEHB LV 1.0mg
BEFCITBEED 254111 {# (100%) L2id7Aeh - 728,
2.0mg BEHE LV 25mg HEBTIIHBHLIOETFT LT
72 (p<0.05). 1 B 10ug, 40ug, 160ug, 640ug, 1250ug @
TP #HBE LSy F OB GRIKR) 11, thih
13.0£2.6 i (100%), 12.5+2.9 i (73%), 7.7+1.1 {8 (66%),
5.0%1.1 {8 (57%), 3.4+1.5 {H (40%) TH b, TP #HEEDHEM
A D SRR DA BEEE I i (p<0.05). PEIIR L Bktrh
TP L5 BWCHKELTET Lz, TP % 10ug 25 1L715
FCIRBEINROE TIRA S hith -7z,

2. BRRROERER L b E U E

BRI O E BN EEA L 21, M E2 L TEE R
2R LT,

SRBEOMEERL, WESVLE 21T 7ch7eh - R B
5o MTHL3SEE -7, 1 HENZ 2.0mg 7\ L 2.5mg @
DHA-Ac #5175 » PR X071 HEhic 160pg LA Lo TP
RELICT oy FTR, BHNABRKOCNERSERIINRE
WHLEBEICE o T (p<0.05 Fiid p<0.01). F7,
FEA - FEHS - EOMANEED DHA-Ac 20mg B L U
2.5mg HEBHETET (p<0.05 #7213 p<0.01) 7o\ LIE T
BEsbh. BEPLEEOBBERK DT, 1HEK
DHA-Ac #5552 1 Hils TP BEIES BRI H Hh

80

60

40

T (ng/ml)

20

0

150

100

E2 (pg/mi)

50

50 ul 50 ul 2.5mg 160 ug 640 ug
vehicle?) vehicle ~DHA-Ac TP TP

Treatment at day 1 of age

Fig.2. Serum levels of estradiol and testosterone after
superovulatory treatment in the rats injected with
dehydroepiandrosterone-acetate (DHA-Ac) (2.5 mg) or
testosterone propionate (TP) (160 and 640 pg) at day 1 of
age. Superovulation was induced by PMSG-hCG treatme-
nt as in Fig.1 except for one group indicated by a).
Figures inside the column indicate the number of rats
examined. ~ Vertical bars indicate SEM. above the mean
value, . *.p<0.05.
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feh otz

BEHRLEBG O M B2 1, DHA-Ac 25mg 5 5Es X
08 TP 160pg 7o\~ L 640ug 5B TITHBE & W BT &MY &
sEANR LR, M T R REEE ORMICEIZBD
Lhishh oo,

3. 1 H# DHA-Ac 50X EHoMRERCRET#E

lE®ICS v F &7z h 25mg © DHA-Ac 25 L7cF » b
o, BEEE (5 B8 L BIRFERET QLA DIEA
PFlafaEE L TRBRL B L (R3BIUR4L).

SEIBICEITAIMES - ORI, BREO
6626 EIZff L, DHA-Ac 2.5mg 5B T2 17012 &%
EOMMMALR SRz (p<0.05). Zhb0IRREEOMNL, K3
WRT DL ERERBOIRT—RRCEAZ I A, 21K
BOTh, SAEMREORK MR )) RNRED

295:+27 izt L, DHA-Ac 25mg 5B TI2 36819 &%
BoBMAR SN (p<0.05). LrLighs, AF—-2VEHE
ZETAPROBICOVWTARS L, R4KFRT L5 IBED
17.0£13 @tk L, | B # DHA-Ac 25mg 5 ¥ Tk
3.940.8 ff &M HEOWAHFED bhic (p<0.05).

I. 258% DHA-Ac #50YERHMRGICRIETRE

1. HERsR 3 X O'BESRHK

PMSG # 5 %24Br M B w7 525 B D81 9 B,
DHA-Ac 25mg # &5 LizEo g%, TP 0.5mg 5\ X
P4 05mg BEDOBHE LB LcBEER 5 CR L.

BB R T -7 TR_TD 5 » + THIAHEA I
A%, BESRBI: DHA-Ac 8 LU P4 HECRNBROB LT
2/31c, TP BE5TREBEORILTI/3CVWThIFELT
WA LT (p<0.05).

Table 2. Effects of various doses of DHA-Ac or TP administration at day 1 of age on the ralative weight of the ovary,
the uterus, the vagina, and adrenal gland after PMSG-hCG treatment

Relative weight of organs

Teatment at day 1 PMSG-hCG Number Body weight (mean=£SEM, mg/100 g body weight)
of age (dose) treatment of rats (mean=®=SEM, g) -
tested Ovary  Uterine  Uterine  Vagina  Adrenal
horn cervix gland
Vehicle No 10 58.1+2.7 32+ 1**  6TL2* 28+1*  TTL5* 18+1
Vehicle Yes 50 59.6+1.5 114+4 8715 +2 100+4 18+1
DHA-Ac (0.5 mg) Yes 5 66.8+2.8* 99+8 73+2 T4+5 98+8 17+1
DHA-Ac (1.0 mg) Yes 5 57.2+3.5 1053 78+3 64+4*  T2x11 18+1
DHA-Ac (2.0 mg) Yes 3 55.7+3.3 T1+5%*  78+3 62+£0* 92+10 16+1
DHA-Ac (2.5 mg) Yes 8 56.312.1 88+3** 6l+2** 68k3* T4+5* 181
Tp (10 ug) Yes 7 60.8+1.6 119+6
TP (40 g) Yes 11 62.4+1.4 11245
TP (160 gg) Yes 27 65.2+1.9* 9l 4**
TP (640 ug) Yes 23 63.5+1.0 95+4*
TP (1250 wg) Yes 10 60.2£1.5 53+4**  T1+6 32+1**  55+4**  18%0
*p<0.05, **p<0.01 compared with the PMSG-hCG treated control.
250
200

Number of follicles per ovary

150

100

(%)
(@]

Number of follicles per ovary

Stage of follicles
Effects of a single injection of DHA-Ac on the

Fig. 3.
number of follicles at day 5 of age. Hatched column,
DHA-Ac treated; solid column, vehicle-treated. Vertical
bar indicates SEM above the mean value. Follicles were
classified after that of Kim, Shaha and Greenwald®.
Stage I follicles at day 5 of age were subclassified into 5
groups according to the number of granular cells appeared
in the largest cross section. * p<{0.05 compared with the
vehicle-treated control.

Stage of follicles

Fig. 4. Effects of a single injection of DHA-Ac on the
number of follicles at day 21 of age. Hatched column,
DHA-Ac treated; solid column, vehicle-treated. Vertical
bar indicates SEM above the mean value. Follicles were
classified after that of Kim, Shaha and Greenwald®. =*
p<0.05 compared with the vehicle-treated control.
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2. BENBORBER L MF RV EVE
BEMEONE, FEA, FTEHES, AFOKENEREYR
3w, m E2 EExREKRLE.

DHA-Ac #53 - TP £ 5% - P4 B EHOMRER L, L
TRINBEI OERCHEML Tz (p<0.05). &
DHA-Ac B EBB IO TP REB TR FEAER D, BT
HLAER#EN L Tz (p<0.05).

BREsom+- E2 ik, MBI L DHA-Ac &5,
TP 5%, PA BEHTOTALBERECEBERXRLE
(p<0.05). ¥7-, JAEER LM+ E2 fEL OBIFEI D THKRET
Lickzh, BERSICEAVEVvEEHTHRERERLMP
E2 ORI LIEDEEINEED bhi (p<0.05).

3. BHRF RGO MEOMBEMA R & L ORI K

ABHR LUK AL VR EEOEHEMEOINEIZIT, HH
DEGRBEI N, BRIERBHOBESE L ) 2o/ NET,
BERLOBELBEE THEFICBEREBRL TV 2100834 &
bht, EEOIECOVCTIBOEXEL 100p LM
SHENRA BRI LB R TR L. fBETR, [#o
FASHENRIETE K &S h?, PMSG-hCG &5k h KB D F
BIMIRIZEA ETRTHBMEE - o Z EBRHR SR, ZTh
IR L, DHA-Ac 5 BB IO TP BERTIZ, [BEBLUI

40

w
(=]

Number of ova shed
> 3

50 pl 2.5mg 0.5mg 0.5mg

Vehicle DHA-Ac TP P4

Treatment at day 25 of age

Fig.5. Effects of a single injection of various doses of
DHA-Ac, TP or progesterone (P4) at day 25 of age on the
number of ova shed. Superovulation was induced by
PMSG-hCG treatment as in Fig. 1. Each column and bar
indicate the mean value and SEM of 7 animals. * p<0.05
compared with the vehicle-treated control.

HOBAHEIMRENBRECELAEECSL L (p<0.05 F 72412
p<0.01), P4 HEHF T2 [ AMMRBIEECH ML Thk
(p<0.05).

4. DHA-Ac 5 HEDOIPEEEOE(L

DHA-Ac 5L LU TP B 5 IEOMBEEROE LY, BiE
BENBHEOBA LB L KEY X 8 1R L. DHA-Ac %
FU TP BEROMEERE X, BEH TRMTRINBRLER
RHHATLWD, BEEIIFHUETIINBEL VEL 131
SRR ol

z ®

SERMINR & BEIIE R T EE D2 DHA 2B EY R
THLONRELNDZ L, BIBROBEXBIE & T DHA »
ADD DoWMATTHE L BB L BRMIBR - EHME R T8
EDRABRBZ LI ENS, M DHA EOBE & BrIfEE &
DOBIEMNEE &R T E LW,

LRI, T o b EIIE T Y AT ¥ 25
FEE BT S M BBEIC A3 T DRIz DHA 2851 %
ey, EERRENRERTES. ¥, ZhLT LD
PR, SEORRI L FSIPRE X O ABoBRIEE
Eh, PCOS wHL LAHEL RTZEVMBA TS, it

100

E2 (pg/ml)

50 ul 2.5mg 0.5mg 0.5mg
Vehicle DHA-Ac TP P4

Treatment at day 25 of age

Fig.6. Effects of a single injection of various doses of
DHA-Ac, TP or P4 at day 25 of age on the serum levels
of estradiol after superovulation. FEach column and bar
indicate the mean value and SEM of 7 animals. * p<0.05
compared with the respective vehicle-treated control
group.

Table 3. Effects of DHA-Ac, TP or P4 administration at day 25 of age on the ralative weight of the ovary, the uterus,
the vagina, and the adrenal gland after PMSG-hCG treatment

Relative weight of organs

Teatment at day 25 PMSG-hCG Number Body weight (mean+SEM, mg/100 g body weight)
of age (dose) treatment of rats (mean+SEM, g) -
tested Ovary  Uterine  Uterine  Vagina  Adrenal

horn cervix gland

Vehicle Neo 5 56.81+2.6 32+1**  69%2* 30+4**  75+3** 15kl

Vehicle Yes 8 60.1+1.9 109+4 83+3 79+3 104+12 14+1

DHA-Ac (2.5 mg) Yes 7 57.0£2.0 134+6* 98+3* 8616 110*13 132

TP (05 mg) Yes T 54.9+3.2 123+5*%  107+2* 917 10410 13+1

P4 (0.5 mg) Yes 7 60.3%1.9 123+£5*  84%2 75+13 95+20 15%2

*n<0.05, **p<0.01 compared with the PMSG-hCG treated control.
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¥, HEFRERCIREDBANL bR ed e b PCOS HF
BHTH LR ETHERLHLNY, Zhil7 v P R=Y
ADIBOEEL I BORELFCI VELRL TR Y e IR
DEBEICAES T A EEY DI L, ERT v PRIV AT
BHENEO S AREBAERPEYE LT S cdi SR 3
VT HEFOBTEBRORMGHINENTS > TLOERETEM
XRTWHELSRFHRHCIALDEELDND.

Lttt T, WERELQCEREI IS PCOS DEEET
LDV EDEEZ BN, FEFH DHA 55 » i3 dk
BEENEED = F A L LT, FEBEHITLL SRR T
ORI DHA 55 » MIXTHMESIIEE s T+ & LTX
DYEIREE R 72 S 10T DR A Tl T & foiemens,
FORE, MELE LICPRESFC X 2EBIEELHF L TE
D, M TIE=2t ey vOEE{LFLE v (luteinizing
hormone, LH) izt T 2B 7 + — ¥y 7 B
(stimulating feedback mechanism, RLF 4 7« 74 — Fiy
7 B&##% positive feedback mechanism) DR H£E T
12 DHA 72\ LEFORBEHIC I A ZTF F e v HWOE
PO NELIEF L HEEIRT VS,

LI, ThETOLRALADOEEORINEEN D, HEF
# DHA-Ac 55 v Mo BT 2IIESEI, FREDOBF
DIERPICIIEEOMFE LS LTV ATEERARE I AT
29, MEBWILEDOT v BV IhE CORFITEWT
i3, FPIRMERSE R A AR BT 5 2 LI T
Bote. 2T, SEOHEERTIE, FIBH 7 1+ — Py 75
PEBRICEET A & 0 DRTORICEIRER TS 2 &
b, DPEMEIEEORFECOVWTHELMICTAZ 2R
fo.

7, ThEDT vV P vRBERMCRTMRORE
BRECEEEDLCHR AT ATHEESIREZ A TR
NY BB A S RBEIC T T OO DHA &5
oW b AR IR E T 5 EENTIHIERAERH L T
WATEREM AT IR T A, L Liahs, HEREHEO S »
b &V o s T DHA #5810 AS WERENIIRAETRE
WSy 5% B, DHA BHMOIRETCRIETHRER

Number of atretic follicles
in right ovary

50 ul 2.5mg 0.5mg 0.5mg
Vehicle DHA-Ac TP P4

Treatment at day 25 of age

Fig. 7. Effects of a single injection of DHA-Ac, TP or P4
at day 25 of age on the number of atretic follicles after
superovulation.  Solid column, type [ atretic follicles;
hatched column, type I atretic follicles. Vertical bars
indicate SEM above the mean value of 7 animals. *
p<0.05, ** p<0.01 compared with the vehicle-treated
control.

HTAZERTER» . =, BB THIOTHET o b
BHIAERCECTIERBE S » P OBE L RIch, @bk
DB X b LRTORERPONS WREOFELFZT TICER
PSRRIV IPRAT Y BETES. T2 T, SEOHR
DHETIE, BRRBWHLSERBIC AT TCORHO
DHA #50RRETCRIETEELHET5HM T, B
MEBLGET » M2 DHA-Ac %85 L TX OIRREE - S
BIETHRERE L.

24~27 BSOS » MZBWTIL, =& b r & v DHA-Ac
e EDOWHEAF A4 FOREME T+ F b e v+ 30
7 4 — F23y 7 B (negative feedback mechanism) {33 Tz
EBIL T\ B H DD =2 | oy v LH SRIER-$ 5§
BEI7 4 — K3y 2RI REEBH LT LT BREINIA L
Nl —F ) PR BWTRTF Fhrdvybe /2 —
DEEHRED b, PMSG-hCG HH X h BHIABEIE H
HTHIENTES. ZOHET » b ACIEINGERRR,
BES o+ LRADNEETF Ve voREMNZEA LT
, RIEFATCHES NOWREOT(LOEELFT I\t D
FlERHBZ L, PREFTCHINER: L OWRIIEER X
DLIELIERVORTER. ZOHES »  EIFERRT, b
Lo UM TESLHELTHRE TS F e v ol5eR
DR FEED H B, CORTIX TEERMBREC—EDH
BB AR ORBEINLE R 1772 5 f25, LH B X O IRRE R
s % v (follicle-stimulating hormone, FSH) LAZF D F Efk AL
VORI L AMENYRYZT ARE DD L, EH
CZALD T F b r e vORIMLICRETIIREIN LI
T LB E LA D EERERBIH2HET v D
BERIE L 1R - T LES Z L K ORIBEAR D BY. £ 2
T, AFE TR TEGHRIITeHT, £BENREBEOA
SWRED L L CIRBEOHIRRILE BT 5 HEL & - '
7o%s, F4 D PMSG-hCG HE5BOM L GhED 5 b HRER
X OB LS AL EDLEYREL, ZOMAE
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Fig.8. Effects of a single injection of DHA-Ac or TP at
day 25 of age on the relative weight of ovary. No
treatment was done at neonatal period.  All animals
received subcutaneous injection of pregnant mare serum
gonadotrophin (PMSG) between 9: 00 and 9: 30 of day 24
of age, and human chorionic gonadotrophin (hCG) 48 hours
later. DHA-Ac, TP or physiological saline was injected 24
hours after PMSG injection. Each point and vertical bar
indicate the mean value and SEM of 3—5 animals: H, the
physiological saline treated : [], DHA-Ac (2.5 mg) treated
group: O, TP (0.5 mg) treated, * p<0.05 compared with
the respective control.
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R L HSEOHMFRERE T -7, ZhIZAKHEOL
EHZ v MCREMOEBMBIRK (BXT15M) WM T 58
PEEFETL2OELELRER L DIZHHIL 0, i
ARBROBEORBIZR LA L0 dDER S 2
TR CRABBRI A -t EX BB IITIT LA Eleh 5
R Ehb, SERALERRBTIZEINER L B~ DR
AP reevoBER/N b0l #EllERA. L
BoT, TORRRCETHEIRL, TREBRYET L
BELFERCEL LIRS F e ¥ VRSN EYRBEL T
WHLHDEEZ LS.

Bk Z < 1 Adic DHA-Ac 25mg) ¥ B 5 Xhics o b
T, WRBHILED I Vb r e v B 5 X BN R
REML, PROLTF Fr EVEEROBETAALNB Z &
NREZHTVB™Y, 1 ARIC TP (0.5~1.25mg) #5425
17y B WTL, RBCHERBIILBCIED =+ F §
o e VEFEAMET LTWAZ £ hCG B s - LH B
#45 - PMSG-hCG ¥ 7=i3 LH-FSH Ot L, »Fa -7
VY AR SRE L EOMRBOBS MBI L %
HERFRERE RSB LM IR TR0 = b bl
ETL, MEEET b bER RS B X OB D
7y MBI ARETHY, NBEOTF P r ¥ vREWET
PREFRFRE S ORI ASMBEOE LR KB L d
DTHHUHEENRDS. EWE, Harlan 5?3, 5 A@dic TP
I0mg #HEE LT v MEDOWTEREEFRERILAE OB
OPEER LA L, RO T N e @ VRSEUOET A ESR
HERRER IR LEENERED = A b v ¥ VICRHASE
THLERER X >TETHLDTHAS EHEELT WS,

AP TR, 1 B TP (40—1000xg) % 7=tk DHA-Ac
(20mg ¥7ciX 2.5mg) ¥ {ETHZ LI b, PR BT
TTRMEOTF P r U vREROBTAELTHWHEZ L%
RUDTHLMI L, ZOREDTH+ b e vEFHDIE
TS TAERTE LT, IEEGOEL, SHIRFRERRED
HMORSWERE, BERFOELELENZELSRA. LaL,
BEBOEKOHFE I L UE?, 1 Al DHA-Ac 25mg 55 o
FERBWCHAERMD LG RBChATTCOMF T+ F ey
v +E2-T {1k, DHA-Ac 5 ERLRENBH & OB
FEOERRALR T W2 b, 476 &% DHA-Ac
BEFy POGCTRENBRFIMOAS WBREOR 51272
WhDEELLRD. Eio, BHMEEA DR Hhiz DHA-Ac
20mg 55 » BT LEBEDEERD D Hhied -
7ok, TPH#ESy MVCBWTREBEITREL VG LAY
MO AR LI &b, FBREEOEENHINKOE Tz
HELTWATHENIBEETESLLDLEEbRS.

Lic#ioT, | Hilh DHA-Ac 855 » MeRIT 28K D
BT, PEBGOTLICLZTF P vEREROETIC
EDELCRLDERRERD. | Hih DHA-Ac 25mg 57
DIRREELEARIICHRE LREN D, DHA 5wty
IRROBEF@BICFAONOBNEL TR ZERTRINT
BB,

EIT, SEDOHE T, BEEEOHMOALNRS 5 Hih
BLUMEERORAD OALN A2 HIE B, JEOEKRS
HEREITIR 7. FORKERE, | DHAAc#B#ES , T
i, 5 HRRWTRBIRE X O R E IO MR REH
AbhBZERELEMCE R, ZD DHA-Ac 55 » + T

Z2~5ABImE B2 T OBERASLRDZ Lk,
DHA-Ac &5\ M2 ORBEDN N EREEIBRO MR &R

Lichb D EHBEIADY, —F 218 ELTIE, 25—
VU EDAMIAROBO BN AR D Z ERBELMCEH
7o, TOXREIKIE, PMSG 0kEE S L h FSSERIA S
THIMCEL Z T E30RThbbER AL It
BHHe, Z OIRREORAL MBI OB oA st D
EEZLDRD. UEORELSL, |BEBCELE IR
DHA-Ac BREFREOMBI/FALT, SIS - L 2F8i0 =
FF e VvREREEL SICEANTL ERLDHR) 2L n
L, TORR, $EWNEHMLERIC BT 28R OB % %
felichD L BEIRD,

FAEMFMZ TPEE LSy MZRWTh, FIAORETER
EEEDE LTV B2 EAHEINTEH®, DHA-Ac 50
BELAKCIPR S -V OEANELLTF F F e € VEES
DIEARWEL T bABIEHRIEL, ThrBERBOET
RS LTWHDAEERED L0 L BEINS. BEfio= =
b r & v DHA-Ac OBSERFEICR LBREE L wRis
HEMBIEBHRE DD TI LRSI EINTE D, Fij
oWC b SRR - KRR £ OS5 T TRE
T8 -T, PEDTF F e ¥ v REEOET A DM T
BIDDOMZOWTRSERFTHLENDD.

ek, 1 Hith DHA-Ac B EBR IO TP #55 T2, B
oM+ E2, T EXNBE L 0 EEY L 5EASA LR, 4
EZ v VCBIIERETIe o &, meh E2, T {Ei2 PRI 24851
CARIZBESREB RATEICE T 5 & 854, | Hih DHA-Ac &
ERBIC TP REECIZPENRISHBEL Aty
VEBLOT OFR - SUWHENTWBZ LR HEEEIRD. ¥
7z, TP BERIBT Vv Fa VY RIETS » FTlE, $ELCE
WTHRE S5e-BITEER (Sa-reductase) DFMAMETFT LTV A Z
ERHBERTE DY, BEREDO =R | v ¥ v EREBR O FA M
REZETLDLDEETD=A N v P VB &5 BF
LHEEIN T BI0,

FEBEB LD SERBHIC 2 T OREIC 8175 DHA #
FRIoTh, SERMEINEAMAS EBHIMRESERETES S
ERHBRTERD, ZhE CCESRBEMOMS » MCEE
100g H7-bh 6mg © DHA #20HM#EHER 5T LI L h B
FREHOBRCLBEREINEL > EHRENE LS Z
OO st S ., MIZHEE 100g A7 H 37 L Bmg D
DHA #20RFIERESR ST 5 Z L & h RERBIHE LTS
ThVEIRE 2 5 MRV E LB Z LV R E A ME T AT
W ER, vy A TORBREBEIR 25-30 B OE<
AVTARE 100g H7zh 67cu L 4.5mg © DHA # 200 & 53
&, SERMUINELES BIIVREOE LD Z L ARRER K
TWaY, Zhbd DHA B EFD S » RBICIY, BHRIE
TR REARIE DM, BIURIGER R & 7\ B8N,
FIRARR O MM KRB LA RTHMENAER SRS KBRS
n, e rOSERENEOR LELUL TV 55,

ZORH, e bRBIEBRI SERBEIC AT TOR
o DHA #4512 X % PCOS 51 ¢, DHA OfRBIEY T
HOEZA A URARREE T P e e v R B T
I DRI E LA DL E X BT & F29090,
L2 Lighb B, SEEIEHETN = 5 A & B\~ i R PR 92 o B
b, DHA-Ac BBBE VA TERTAZ L2 X D XEIRBROMA




TV resuEEs ., F OBRIRREE 90

PEEATIES TN T 2 BRFOFENA LML
7o, KPR H DA TIE, DHA-Ac DIRE TOER D FHM
BRBTHAHH, A E T DHA-Ac 2AIMREHSIZIERL
<, R OENE Y Lo b LI A S A H 5 T
L DHA PWNENEMEE«D7 4 24 v F OBREAGIL
IR A S eI S R AR DB T LY
PEEIhTW5.

—%, T2 TR EOHRIEIEAABLL L 0AbhTE
n, FEMKTHDFF YV — ) (danazole) s EHRERIZAV SR
Tuwa. T OBEMIEIEECOWTh, FM - TEECFERAL
TIFFF e vayilsl LEolkxELI€5 LT 5K
OB LY, RE~OEEFRAC I BRMUE OB & 03EE
ThTWBY, BETERHERFRBLBFTHB LOR
LS. TORMEOBFEOWTIE, ThE TEERR
DEFEHERO =2 b e Y vEREIHIT A Z L X b IiER
BRGNS 25 Z & BRI R LCE DR R E VRIEY
L2 CORESAR A TTHE S ¥ 5 Z L9, I FA
LTCFDOBETH Y EEI S TEINEBIET A Z &¥ i KR
EIRTETCWS.

LLEDREEM S, 1 B DHA-Ac 51 k% PCOS =51
OHEIRERIZ I, AR OB O RMCIIEE OB 1S L
T A EEMATS S i, - OINEMEBRIIEEE O RILITI,
#5 L7 DHA-Ac DRI X D EEEBOMBCHREEH -
B (L E U EEE LTV B b D E RS R,
—F, 25 # DHA-Ac 51 X 2 BHINBEREROE, D,
DHA-Ac 230PBE LV~ L TR L CERSRH MG 2 2 L 2381
M E RN, ZOBEIIEERF L Lk, DHA-Ac " REHI
AR L CRENROP#L TR o BFRHES L. #
R B AT H Y BB 2T T D DHA-Ac BRI 512 L 3
PCOS &5 A T3 & b iR BB T eI h T &
fods, AEEARED 5 DHA-Ac 2\IRE LV <A TIEH LSRR
MEIL T A TERD S D - EBREENT.

= Ed

5448 DHA-Ac 5% X O BB REIRTHID H ¥ R
T OREIIC 3513 5 DHA-Ac #5902 & 5 PCOS £ F 22
W, SERLEBEINE T LR BB Z BT X D IR O BRI
EEEOMEYE LML, EHFOBFOFEMYHET Vv
THBBEEH L.

1. 1 B#w DHA-Ac (0.5mg, 1.0mg, 2.0mg, 2.5mg) Z#H 45
Lizk =5, DHA-Ac 2.0mg # 453 & U° DHA-Ac 2.5mg &5
CHEREEINMEEOBINE S L O OE T ABS L. 1
Az TP (10ug, 40ug, 160ug, 640ug, 1250ug) R 5 L7125 »
PEWTE, 10sg BERODIIR LR EBINEK - BRINKDE
THRED BRI,

2. 1 Bz DHA-Ac (25mg) ¥ 720k TP (1250pg) 245
LicT v BT, NRBREICH LAaBRLEROINE - F
BERB JCBOANEREORS & ih E2 HEOSERA &
Db,

3. 1 Bidc 25mg @ DHA-Ac %5 LT v FTIE, 5
BB TR LNEREERR (A7 - T 8L 0A
F=C0) BoWMpEDdbhi. 218 WTL, B
W LARSEE I (R 7= 2 1) Budgin LT ooy, KEEN
R (A5 -2 VEE) By LT,

4. 25H #1c DHA-Ac (2.5mg), TP (0.5mg) % 723 P4
(0.5mg) HHE LT v b Tit, sBECI LABHRLE# O
PSR O FA DD BT,

5. 2504 DHA-AC (2.5mg) ¥ 5.8, TP (0.5mg) # 55 -
P4 (0.5mg) {EFHTIX, BB E LASHABEROIREDOH
WEBEOHEME M E2 EOoSELREDLAT.

6. 25H# DHA-AC 25mg) # 58, TP (0.5mg) & 57 -
P4 (0.5mg) B EB T, RHRENCHE LRBRIRLEEOIRRMC
[ BRI fa omrRZd bhiz.

L bR, | Al DHA-Ac # 45 PCOS &5V T3k
Xt DHA-Ac BEFREOMBICK LAKILRRE RIE
TLEREDIEDOTHF K b e ¥V RERRET S THIE
DA LIcHT I ENREN. £, 250 BESOREN
5, FHERBINND S ERBIC T TORE O DHA-Ac #
5 PCOS =F ATk, #45 &z DHA-Ac O FiRE:HEIRHE]
B OMIC DHA-Ac AEEIRREE LHE L TERNE oW
7 b LTWBAERIREIN.

B #

Bz o, Sl ERo ¥ LeEBEiAssEcHEA
THEYELET. i, KBEESLHETE WL E ¥ LoREAKX
—Bh BB U R B, N =TH, MEFRITHREMCRC
BB LT, FFROZMCHBNIC I VE LLHBEREM, REZ
F, BlabR, MEEETFOSEHECESHMLBL EFET.
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Abstract

The present study was performed to examine the effects of dehydroepiandrosterone-acetate (DHA-Ac) injection on day 1
or day 25 of age in response to superovulatory treatment in immature female rats compared with that of testosterone propi-
onate (TP) injection. Superovulation was induced by subcutaneous injection of human chorionic gonadotropin (hCG) (10 IU
per rat) at 9:00 of day 26 of age following injection of pregnant mare serum gonadotropin (PMSG) (20 IU per rat) 48 hr earli-
er. Injection of 2.0 mg per rat or more dose of DHA-Ac at day 1 of age reduced the number of ova shed: 5.5+1.9 in 2.0 mg
of DHA-Ac injected group and 5.3£1.2 in 2.5 mg of DHA-Ac injected group vs 25.4%1.1 in the control. Injection of 10ug
per rat or more dose of TP on day 1 of age also reduced the number of ova: 13.0+2.6 in 10 « g of TP injected group; 12.5£2.9
in 40 2 g of TP injected group; 7.7+1.1 in 160 x g of TP injected group; 5.0+1.1 in 640 i g of TP injected group; 3.4%1.5 in
1250 i g of TP injected group. Injection of DHA-Ac (2.5 mg/rat) or TP (1250 x g/rat) made the relative weight of the ovary,
uterine cervix, and vagina heavier than those of the control after superovulation and made the serum level of estradiol higher
than that in the control. DHA-Ac (2.5 mg/rat) injection on day 1 of age increased the total number of growing follicles on
day 5 of age and the number of growing follicles of stage I on day 21 of age than that in the respective controls, whereas it
reduced the number of growing follicles of stage V or more developed. The number of ova after the superovulatory treat-
ment was reduced in rats which received DHA-Ac (2.5 mg/rat), TP (0.5 mg/rat) or progesterone (0.5 mg/rat) on day 25 of
age compared with that of the control: 19.9%3.7, 9.3+8.5, 21.6+2.6 and 33.5%3.4, respectively. Injection of DHA-Ac (2.5
mg/rat), TP (0.5 mg/rat) or progesterone (0.5 mg/rat) at day 25 of age resulted in 3.0+0.3, 1.840.4 and 2.440.4 type 1 atretic
follicles, respectively; values significantly higher than the 0.4140.2 type 1 atretic follicles observed in the control. These
results indicate that injection of DHA-Ac on day 1 of age induces a chronic effect on the follicular responsiveness and on the
follicular pool. It is also suggested that injection of DHA-Ac on day 25 of age inhibits ovulation by stimulating follicular
atresia.




