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Abstract : Progesterone catabolizing enzyme, the enzyme 20a-hydroxysteroid dehydrgenase(20a-HSD) is pivotal
in the regulation of ovarian function in rodents, which catabolizes progesterone into biologically inactive 20a-
hydroxyprégn-l&-cn-3-onc(20a-OHP)‘ In this study was carried out the influence of 20e-HSD activity ot ovarian
function, we investigated changes in ovarian cytosol 20a-HSD activity and serume progesterone concentration dur-
ing the estrous cycles and pregnancy in rat. During the estrous cycles, the 20e-HSD activities were highest on the
progestrous, but serum progesterone concentration was lowest on this phase. During the pregnancy, the 20a-HSD
activities were relatively higher early pregnancy(day-1-3 gestation) and late pregnancy(day 21 to parturition}, serum
progesterone concentration was maintained significantly high to day 19 of gestation. The 20¢-HSD activities were
lower during the middle pregnancy.

From these results, ovarian 20a-HSD activities may possibly act as physiologically very important in the control

and maintenance of estrous cycles in rat.

Key words : 20a-hydroxysteroid dehydrogenase(20e-HSD), catabolizing enzyme, 20a hydroxypregn-4-en-3-one
(20a-OHP), progesterone, rat.
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Matsuda et al'2 rat, mouse®} 72+ 42)F-2] pro-
gesteronef-loll= E&  ¢JAlol]  20e¢-hydroxysyeroid
dehydrogenase(20a-HSD)2] Hilo] 7|2 <lS vl
U A A2l o] A mchanism 79 2 4kglell9]
&5 el A= 20e-HSD 73l tigt Fa4S A4
al F3 o}k Wilcox® B Wiest et al** 20e-HSD+=
progesterone-g8- catabolizeX]# 20e-hydroxypregn-4-
en-3-one(20a-dihydroprogesterone, 20e-OHP)S 2
m 2|4 o) glo]AEg H 3 slgc}. hashimoto et al”
‘e He) 9194l = YAIF progesteronee] s}
200-OPH 7+9] A 20e-HSDo)| oj&ll zAgg
3] v} glck. Pupkin et al*S A4 HAZ) N E 27
2 ZAjoll A 200-HSD7} go| A4, Eujgoz 20a-
HSD+= a4 9 75fAed F2 Aol Y&
#38 v} it

Smith et al'® @ Murakami et al''& 20a-HSD$} pro-
lactin®}e] BWAE, Saito et al”* prolactin®] 20a-
HSD #A A)zH8-2 transforming growth factor-
B(TGEp)ll 93l 4A4%1S ¥ udt v} glv}. Matsuda
et al'® rate] A¥oljx] AWA||A £ progesterone
A o] Fbstr o] FoiA} o]e] F4d-L 20e-HDSS
4ol F-5-wo] 20a-HSDE] EA4Jo] A== ghord
progesterone-< 2] ¥4 o] gl 20e-hyseoxy-pregn-4-
en-3-one(20a-dihydroprogesterone, 20a-OHP)& th4}
ol FAIF o JFH v} U, HFells HA A
3E(immunocytes)9] U<l macrophage(M ¢ )7} F&2
#1]8]3= interleukin 1(IL-1) ¥ tumor necrosis factor
a(TNFa-)7} AJ4shit, slpale] 28, Eo] b3}
& A Alsted Al Bl (regression of corpus luteum)$
73728} paracrine 8. 24 FEE 1 glor}? o] 59 &
A o 8ol T A7 A9 Hol A Yol o] 59
ArEdAA ] g BAE A A2 26llA
o] Al e] ATl 8 EF JA=A, 7l
£ W, Be Y99l ol ¥83A ¥F progest-
crone g Z33} FAlol] 20a-HSD2} macrophage2)
A Bl 22 w3l gt S A

E A FE

HEDY - 2 o AP EE 454 4559
Wistar strain rat( $ )& AF71H@]YAF)H JAZEL
2 o] 7+ 7ol ol AR, F 9 AES A

o] AHEE sk AW Ey 2TCARE, AS
AL 14417k, £GAZHE 104)7ke] 2702 slo
Asdct

WEREY : 957 o] 4H(10-1557)9] w34kl Q=g
7l 23](09:00, 18:00)4 frgbksto] 4-59 7149
TR Q) MR 33 o) HhgEE A 1He A F
Wito 2 S, MRl 4% Al (s, e, B
W B BERRILI) 2 Jrol A AAslo. sk

2 A 112 A ket oA 09:00~10:
004 fERgRslo] FAt Ao Helsl A ¢4 19
& slod AAsigich ke fHRE%C] wet 1-29 7+
Ho g 09:00~10:0000 BRERI 2 Haba] 5] st
& B g WA ¥ Eoto] FEHAS o B
et

HAHRER : IR NEF FedFHes &4
sto] FA| vha gluta) 29 Awz2E A F 3
AzZNHg AAste] 28T F4 Wi $4
H dA 220(1vlel )] mRS WEste] 2065 AR
<] buffer £4[5 mM potassium phosphate buffer
(pH 7.0), 1 mM ethylenediaminetetraacetic acid
(EDTA), 10% glycerolol] A& ZZA 10pg/ml leupep-
tin, 200pm, phenylmethylsulfonyl fluoride, 1 mM
dithiothreitol(DTT)E A7} d71sle] 4TollA glass
homogenizer2 ¥E1Lslo] o] FAYPS Quick-Seal
(Beckman) Y943l A 505 M (Beckman L-
80)% fiifslo] 4T, 105,000X goll 4] 9087+ QA&
g, ol9 AF NG 200-HSDO jEMRE FIER7IA -
28Tell Htslo] ZH8c}.

20a-HSD2| SEMRE RIZE : 20a-HSD iFHHEE 200-
dihydroprogesterone(20a-OHP)7}  20a-HSDeol]  2]3}
progesterone 2 2 A 3}lEloll o}z} 423t nicotinam-
ide adenine dinucleotide phosphate(NADP)7} 3%
o] A% = NADPH®] ¢ko & 3}o] Ronald et al*9]
wpol whebd JsEeheleh 718 8 H[604M 200 OHP
(Sigma Chem. Co.), 0.1 M Tris-HCl(pH 8.0), 6%
ethanol, 1 mM EDTA®]] A-82A 300 pM S-NADP
(Sigma Chem Co), 5 mM DTTE Xr}] 500p& Fik
micro-cuvetteol] 4lo] 37T 3220l 327l incuba-
tion ol e PHELHIRUIES 25p HrVsle] F4) &
el A AR (Shimazu UV-2201) 340 nmell¥]
PoH HIE 3B FAHLR 75, dhd Folli=
NADP'E 1417 NADPHE 843 4 glE kel
L] EAsE760) 7|80l A& wWigh 9lg wie] Hukx]
9] ol & Fehe] 20e-HSDO] iEpo 2 el

200-HSD &8 1 unit™ 37Toll4] NADPH7}
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1pmol/min/ml s & o2 Ve

SRSiRTHC]) BB RS Bradford 53k el whe} 3]
A% JREMERER 100p19] 71 H(0.01% Coomassic
brilliant blue G-250, 4.7% ethanol, 8.5% phosphoric
acid) 5mlg 7}sted el 4] HHE-3F 14 7hlell 450k
2 595 nmoll4] #IESsled bovine serum albumin-g
EHEE EE5400 2l ERsict.

Progesterone ;R AIZE : YA progesterone IR
WEL % 5'°9] enzyme-linked immunosorbent assay

(ELISA) Figkell E3te] AA1sH}.

w =R

MERRBIO| CHE 20a-HSD ;EMEE 4t : 20a-HSD
EEEE el 9471117 mU/mg pro-
teine & E=9t5t IMEHINAE 925467 mU/mg
protein, FH#EIHA= 79.7£7.2 mU/mg protein,
YRR N A+ 66.7+11.5 mU/mg protein® 2
A3 o 2 FbscHFig 1).
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Fig 1. Changes in ovarian cytosol 20a-hydroxysteroid
dehydrogenase(20a-HSD) activity during the
estrus cycle. All values are expressed as the
means+SD

MERARIO| 2 % progesterone R S} : il
# progesterone J4E ke BWEIlAE 20.1+6.
9 ng/mle 2 MY FRI BMERREYANAE 9.310.7
ng/ml, FHERIHEN A 9.34£3.4 ng/mlo 2 w13l
thrb SEHEol 14.243.6 ng/mle 2 chA] @Mt
(Fig 2).
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Fig 2. Changes in serum progesterone concentration
during the estrous cycle. All values are express-
ed as the mean+SD

WEIRAARM P 2| 20a-HSD &4 4t : 200-HSD
M MHE 1, 2 Yolle 61.2+11.7, 75.6+134
mU/mg protein, o] ¥ Zra=slod #R 5 Aolls= 35.6+
13.2 mU/mg protein® 2 #A-stAct. g 9 Yol
47.6+9.3 mU/mg protein®. & ©t}A] 2F7+ fetsd A
ot olF HAxH o gste] #ER 13Ul 20.1+£72
mU/mg protein, 15 Qell 159+3.2 mU/mg pro-
teinoE. vl Yokl Hulo| 7W7b-g- iR 20 Lol 25.
1+ 6.1 mU/mg proteinollA #ffz 21 Yol 704329
mU/mg protein® 2 F2%] Mmsle] Fkz %95,
145.3 mU/mg protein7}A] Al #mst ek (Fig 3).
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Fig 3. Changes in ovarian cytosol 20e¢-hydroxysteroid
dehydrogenase(20e-HSD) activity during preg-
nacy P=immediately after parturition. All
values are expressed as the mean+SD
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WIRRAI 2| Mm% progesterone ;MES| B4k : [l
¥ progesterone #EFE HHE 1, 3, 5 Yol 7+ 29.1+
6.8, 64.9+11.7, 95.0+10.6 ng/mle & A3} W@hmst
Ak}t fHE 9 Yoll& 42.246.0 ng/mlo 2 Fdrslod
WHE 126l 99.0+13.0 ng/mie 2 v}A] st
o}, Puko] 7i7hg- KR 19U o)Fl 73] Bl
HHR 20 UollH Bt ZIAAE 20.2+7.5-9.1+3.6
ng/mlZ -9 A JePgch(Fig 4).
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Fig 4. Changes in serum progesterone concentraion
during pregnacy P=immediately after praturi-
tion. All values are expressed as the meant
SD
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B AgollA] 20a-HSD fEHEE RiMmiHclA 712t
A IHEH, HER, iERLce s HAXH

2 Fstich. ol2et s Bast et al”o] HREUHHT

WiollA 20a-HSD &M $@ime LHS igime} ol
slor vhE #ER ) Elel =gATH A EA
o] SHERRILIES FH Y3 SRl 2a2 A5
szl Ritel ohAl Yol Atk x & Bael {48t
git}. 381 Turolla et al'S MEEIIES} L2y
o 2¢-HSD A& Jehl: #is #34 Axn
ByiwiRl BERRLO A2 348 Higdl s 20e-
HSD9] kA& Jehdli= Fiie alo] o] Al7lell Bk
S Jebiie S 34 tElel 4% Figel
3 AR HAE Eee BERREe SHERTH Aol
A 20e-HSD #Ei-g vieh 7] A 2slo] SvaiiAeh 3
il Betel BE HfgelA 20a-HSD &g Ve

ouf $A3s] E)E8 Al 20e-HSD fEfEel givha
Barsledol. Rl 200-HSD #EiES Ve &t
Axs g&Eso] AuAlE A7l FReER & 16~
209 Axo|x fEREHA vt ZF ol 1070 B9
H A=Y At 200-HSD #E#ES vehie
WL 7HE B2 AV RIS oF 4070l B
T, R, MERL o2 At |
t}. B3 Anderson et al®2 MEHIR YAz 2 o] Hle
|4 progestins®] B4 2E fEHAFOlA progest-
erone Xt} 20a-OHP7} fro] AAx|w] ZHERGHH)
20a-OHP7} 3~4wiZ of2 Bl visl) 713 ol
A=At dEsd o] A7l Efelds 20e0-
HSD #RE71 714 o} progesteroneo] 20a-OHPZE
o] Agho] v $haksty] Wi oz A7hEd),

5B 5-<toll progesterone HET RiWERN 3
BftRRIEC) wA-slo] Bol Einsle 2o v
ebet. o]2)dt A= Butcher et ale] 4 7HA 9] 4
FRIE 2+ AsollA] 347 7 2 Z progesterone
&S JEs A7 W fERe] 32 717 24A17h9] o
ko 2 BRIl RRL) o2& Al7)d] FHAA<
% SR o3l EArslo] HEINRTCl FAE |
7t Uk Basiglont B AgolAe ki
we FEEg o @ine BEEe wighk e
A8 e Bk A) Xk

20a-HSD(20a-hydroxysteroid dehydrogenase )=
progesterone-g cataboliseA]# 20e-OHP(20e-dihydro-
progesterone )2 A}S]H progesterone i) Aejg
A o7 He 2ol QJ47I17HF progesterone
#Eel 200-HSD FEMET §A 1@mslr] R12belod
progesterone #E = #fifR 59 71|, 20a-HSD F5tHR
= iR 2 979 Einsldcl. 20¢-HSD iEtkET}
2% 74| @k 22 olw] EAlsl Figel =t 2
L2 3L e Ao A7

RS el ol 2 AlY) o]4ke] HigE 7R
I ¢Jom? Wiest et al®S QJAIZE o] A& =A o)
4] 200-HSD9] 2| 3}8H4] uh-2- FAJAEE B33 n)
HHEIRH = SEfTSE dilell A WhSo] el wbi
ol] HHfE H-So] Vel ekgton, ikl
+ vlg] S5 diee =%, £45]e] 200-HSD 9
Ag vehe Al £ 5 gl #iR 199 fix
o] UHollA kS JeRNZ] Az ste] Mk 21
o] 5LE Fifirt d4uhe-& ehiAcha sgict.

H AolA] MR 20Y0l] 200-HSD 35S 54
1A @s}7) Aol progesterone BB FA%H 8
A3t T fHE 2120 o) 3ol 20e-HSD FEMEE 3-44)
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B #mebsi o} prgogesterone #2093 {413t
A gtk o]#g A Lacy et alo] JAIL7|ol
progesterone ¥ % #7F 912 Foll 20e-OHP #EES]
et 20a-HSD FEHE BN Ao g 229U
20e-OHP ¥ i} 20e-HSD 3EMEEE 8Nt 10
A7+ A Vel ow 20e-HSD {EHEE ik 23971
2 A% wmsEA 200-OHP X+ © o4 8
7} glslom g fRERe] =382 200-HSD g &4
ol ejaliAelr] Hrhe progesterone 347 gl
o3l v 3t dAdel 2% Aol B3t Az}
u)2stglen] 914l Fuhr] 20e-HSD fEH:S LH, lu-
teotrophin-releasing hormone, hCG, PGF,,, aminoglu-
tethimide2] $o]9} elo}efiute] A}t A-gH &0l 2
8l4 Z7}=| A prolactinel] 2Jsli4] AAE= AR &
A glo] o7l ek AFo] Yoy Ao A7y
Ego|rh®,

79} srokololl el xpdubAdeie] ot PNEHNAE
oA pyEoll vsl 20e-HSD JEtEEE7T of-9- o™ BE
9] Aol tizt EAoE #8758 Ao g glojZi.

AN 2] progesterone 3HA1S 20e-HSDS] Aol
2951, 20e-HSDS] #4-§-A|oll:= prolactino] =A]
#HostL prolacting A A£A4L TGF-
B(transforming growth factor-g)el] go| 4= 7}5L 9]
o}’ o] & 4% A EH oyt T gt
F7} Ashs)olof Flout B Al FHERT, KHRe
sAe} SR, REFLEBE AP E )N A progesterone 2]
WEE 93 200-HSD FEEEE e olehs 2
wecHE, Pl progesteroned] T E3L
200-HSD #EHEEE 3 A0 2 veht daoll4] 20a-
HSD¥E AF71"d goiAe EE dAF9 85 pro-
gesterone 2] FEFAECN AHEQ) J&E sk Je A
o2 4z}

B B

Rat, mouse$} 722 A x]F-2] A progesterone2]
2y, gAole EE dAdlx  20e-hydroxysteroid
dehydrogenase(20a-HSD) 1&fo] vh-$- #APZE 2 2o
2 ZZ5)o] o]& P32 Wistar strain ratE A3}
of AF7 gl A 7|75 RS 20a-HSD
B4 €F progesterone FEE FA A2 o5
7 AR dA =%t

HREIRIS] (200-HSD) fEEET SR A 71
24 =9tor} oleh= Fe] ¥A progesterone BT B

Rl A Fhd Al vtebdel. #iiE 200-HSD
EHET MR ~39)2k HHREIA(219004] Bt
ZEA el 27 ERA GAFNE @Al el et ¥
4] progesterone #E HHE 199714 wll$- =4 $A4
A3ich.

o|2|3t A3z Hol AF7PHel Yol EE A
717l glo] BRES] 20¢-HSD+= ¥5 progesterone
PR W9 Tt 2458 e Ao 47
=] Eah et AR steroid 4 A 2 o] Bkt
£ oi$ WAt 28 Aoz A
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