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BME  JPEEATO steroidogenesis 123115 V REEOFRE L EE T % 4, lipoprotein poor serum
(LPPS) # medium & LCHAL, v AEEAKER#ER%Y A\ T LPPS 323 E:  human chor-
ionic gonadotropin (hCG) ¥k, low density lipoprotein (LDL) #inERizssit % EAMao
progesterone (P) EEAEREDZE L, 75 b ONTHEMEMEENA cholesterol B % HBIRET L 7o,

1) PE4, @O LPPS Bk LDL Z¥%in L 7K, LDL 200xg protein/ml © P EAIFKESR &
>fz, @ LPPS Bz E# K O hCG 100ng/ml FmaE ¢ P A REEEM 27~ L3 (p<0.05), hCG
HINRECHEBISMBELY R LY (p<0.05). @ LDL 200ug protein/ml Fin#E K Of LDL 200xg protein/
ml+hCG 100ng/ml FInFET P BEARIEELY IR L), MEOMIZEROEIIRD bhinhoic,

2) #FAM cholesterol &, (D LPPS BifisrsE 4 B II0AFE_BHELR L (p<0.05), @10H
fEik%# © hCG FEAMAEEE hCG 100ng/ml IRINFFICE~NBEA R THEAE A A DI, BAROEILRD
Lot (p<0.1), @10HR5EE © LDL 200ug protein/ml FRIMFEIIFHR T B NEELZ R LT
(p<0.05).

P EDRHR & v, LDL EMAEMRIC 1) % MBEA cholesterol DEEHETRE LC, EEETS PoH
BELTHHIATWARELRE LM D7, £ LT LDL RZKRC, EAKIMIEA cholesterol % Fi A
LT ieniedit PEARMELCWBEELE L1 LD, hCG X ZDFIE LR L T\ A ATREM VR
mwIhi,

Synopsis The purpose of the present study was to define the effect of low density lipoprotein (LDL) on
progesterone (P) synthesis and on intracellular cholesterol content using monolayer cultured human luteal
cells.

1) When cultured in TC199 containing 109 lipoprotein poor serum (LPPS), P production decreased as
culture time passed. In the presence of hCG, it also decreased, but slowly. In the presence of LDL, P
production was kept at a higher level.

2) Intracellular cholesterol content in luteal cells was measured by gas chromatography. The cholester-
ol content of luteal cells in a 4 day LPPS culture was higher than that in a 10 day LPPS culture. The
cholesterol content in a 10 day LPPS culture with LDL was higher than that in a 10 day LPPS culture. The
cholesterol content in a 10 day LPPS culture with hCG had a tendency to be lower than that in a 10 day
LPPS culture, but there was no statistical difference (p<0.1).

It was concluded that LDL was utilized in supplying intracellular cholesterol to luteal cells as a substrate
for P synthesis. And in a state of LDL depletion in the medium, the luteal cells produced a small amount
of P utilizing intracellular cholesterol.

It was estimated from the results of the present study that hCG enhanced utilization of intracellular
cholesterol.
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230 LDLo #th#lifapy Cholesterolic 33 2 B & Pl D BhAE HERmENRE 2 5
& s 223X Falcon o tissue culture dish #3001%

IEH AR B2 BEHFHc, e b EE
¥ 1 H40mg % D Progesterone (P) # 4T 5% &
BEbhTWwaY, ZOKREILE 2T FHEIA
BOFRTHRARDAT v 4 FERBELHOEBTDH
HEEZD.

P % &¥s steroid hormone %3 X T cholester-
ol LV A IhD, BRI VEAIIhS POXE
& 725 cholesterol (3, JIBEA T acetate 2 HAE
BIhsh, M) REALVEBIhD EE 2
b T3, & BT, Carr et al.” Tureck
et al.'"DOFEEIC X b, JPRIC IS cholesterol
EERIZEAEFELRVERALNMCINT
%D, cholesterol DHHETR & LTk YV REHOF
® low density lipoprotein (LDL) 3% D& &%
HOTWBEZEZ LR TWBEM), L LEAMR
MIZEE X hic Ml B2 A cholesterol 7* steroid &
BICED L SFIFEIN TV H 0L EETHLE
BBy, b PEGSHRBEEREECI S OO
A2 AN 3 el (A S

EELRSEIERICHACICEAMEEEEER
Hin vivo D= F4ALE L CHAHEREL 5 5%

ALY, FEEMCck 5 PELLE LDL, KO
FBEA cholesterol DEERTKF LicnTZ Zi
WwET 5.

ERMEL S ICHE

1. X,

IEH ARRZHE T 530880 L3 E TORA
D LRI T s - i ARIBREE F 0l DRI
BHhEBER 206, EREBRITEDE,
DREFEE B o7, ARBIORE T EBEAIRR,
FEABKB M2 X o,

2. REEWR, BESH

BB IR DASKEREIE, R L oA A
culture dishif&F ¥ 55, 10% fetal calf
serum (FCS) (GIBCO) #xpn TC199 (BRK#&A44
WgES) 1 (GIBCO) @ Penicillin 100IU/ml,
Streptomycin 100xg/ml, Fungizon 2.5xg/ml %
mzicdorAvic, £ HEEEI0%FCS iz
T, #ak3 5 HEECfESEL L 7210%lipoprotein poor
serum (LPPS) Z¥sin L7z TC199% 7o, K5

Vs, %% O culture dish ICEEER % 1.5ml o8
i, 4A8RFfEIE I & BEATH L 7, medium % 10%FCS
X D10%LPPS CE 2 =B Ex 0B &L, 108/
BELI, BEBESLMERITC, 95% air-5%co, & L
7o, ¥shnAi A £ v & LT ®human chorionic
gonadotropin (hCG) 1%, FEIEE X hiRftxh
7z lot No. 36-H-2-H, 13676IU/mg % £ F L,

TC199% CT100ng/ml CFHR L TH WY, itk
hCG & #ak3%Hkic X b fEBL L 7= LDL DO ¥Fshn

B A B X DA LT, BEEEYEIT steroid B

ERITE D2, —20°C I THSHRE L.

3. HEirHikorEE Gk

HEMBEOBEETEIHEEOEH VO kI #E
Cre, BREU 7O RAEB LY BENI 7 7 2
T4 v 2y — Vv ECTRMANMNMOICCE RO LS
en block tE b HHL, PBSBEFIZTH1~2
mm*D /N3 5, PBS BRICCHEEI RS
%, 0.25%trypsin B C37°C, 1541 incubate
T 5, trypsin BR O LEEE T, 0.25%trypsin
inhibitor ¥ T 5 4 & incubate U 7= #, 0.2%
hyaluronidase, 0.2%collagenase % Jnz T377C,
water bath T304 E#E#HMHLT 5. Zh%E105um
DFArviyya ZTEBL, EBMREER
#120g, 5 oREWHE, EELYBRETS. WM
A TC19% 2 &= v 7 4 v 7 I CTHEIR#
% Thoma §1EHE FcHilEi > EETS. Mk
KEEHEEL20g, 570HHEILL, 10%FCS Fsin
TC199RE W CAFMAR AL X 10%E/ml D EIE
s HRICTHEEL, culture dish ICE#A L1,
723, Ma4FEER L Thoma HES ke CHilaE
W 120.5%trypan blue AR Em A2 M LETE L
7z,

4. LDL, LPPS {Ff

EESTFmELEEBL, Havel et al.'¥D FE:i
HUTRLY Y v ARFEAL, MEOHEYHE
L7 BLDL(1.03<d<1.05), LPPS(1.21<d)
#50,000rpm, 24RO OEE Y R L CIER
L7, fE8i L% LDL, LPPS% cut off 3500 %
W = — 7 AR, 0.15%F A NaClFE®K$Cc1x10°
B BB L, Bbr Vv a®xBRELL, 3
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R7EBLICHK, ThEhoEHAE, cholesterol
ExHlE L, LDL OZEHE & cholesterol &
#73g/dl &#9200mg/dl TH b, LPPS 12#910g/dl
&b5mg/dl LA FCH o7z,

5. #BaM cholesterol HIE L

BE BT 5 o M120.25%trypsin B % 10 2.
culture dish X » §/®t X%, Thoma FT&E®E L ©
HMpasrEELE, 0.15 4 NaCl i <8 E%
%L, W% 0.15% 4 NaCl 5ml & & %12 Folch
¥ (chloroform : methanol= 2 : 1) 20ml iZ\ i

MR oOREY T 5, 33%KOH #inz = FH1 10%LPPS#5% 8 A B 0REAMIaO M HZER
- ) : ) e BEETT R (X100
Z 7 Ak LT cholesterol % 7 v L L 7c#k, » = O

rsa< b5 74— (v<=J54CM-PF) @hiF,
total cholesterol Z#EIE L7z, # 7 £1%0.5m 1%-
OV1 %A L7z,

6. A7 v A FEEEROHETHILE

BEEEW T & huic P O E iZradioimmuno-
assay??x AW THIE L, TABZEORER,
Student-t #%E, XIL—TCELE & paired-t BiE
e, p<O0.050BE*BFEEDD L LI

EERAKE
1. BEFEAMROMER (K1)
BB ARSI 10%LPPS BT ERE, 10%

)y S 208 X
B #EmER >R L, 85&108 B ik e h, BRI, %Mo ?l);:roh%,

14.7+0.7/10%cells/ml &, 13.2+1.1/10%cells/ml
& 7gote, LDL O¥RINIATHR O BB 4 B X
Y BAfA L 7o, LPPS+LDL 552# 13 LPPS Bz
BRI AR R CEHE A A D R, BR
DETFRD L igoole,

2, LDLoZ#EEE (K2)

LPPSEMEESE 4 H X b LDL 200ug
protein/ml, 400ug protein/ml, 600ug protein/
ml Z¥ML, FEMRCRT2 PEERIEL 5. ——LPPSKH
7-. P EA1X LDL 200ug protein/ml ¥R InFHICH% »-xLPPS+LDL
YEMEXY R LT, ¥7, hCG 100ng/ml FxinkRic
B\ Td, LDL OF#HEE 3200ug protein/ml

(X10° cells/me)

THY, FEHIEEE FRORERE &, -2 0 2 4 6 8 1l0days
3. 10%LPPS Bt i BiT5 PEADIKEH [0z Fcq] 10% LPPS |

BEL (X 3)
10%LPPS B cEAMALERT 5 &, BE K1 AR D iR
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232 LDL o &4k Cholesteroliz i3~ % B4 & PRE4: D BHRE

BRI hs P oER, hCG oFin, JERN
X STEREA 2R T, &I Bk T
d PEAREFELELTCW5, LaL, hCG 100ng/ml
WINEED P EAIERIMBICEN, E6HE &
8HERBWTERILCEMELRLL,

4, LDL b0 P ELOEL (K 4)

10%LPPS BikzEDE 4 HX b LDL 200ug
protein/ml %N+ % &, PEAIIMEML 7=,

g
8 hCG(—) I

g 307 M=SE
x P<0.05
S 20 n=3

[~

g

:‘:, 10 H

w0

& ﬁ n.d.

£ o

0 200 400 600
LDL-protein ug/ml

hCG 100ng/ml

30 1 Mzt SE
P<0.05
20 1 n=4

1:- H ﬁ nd.

0 200 400 600

Progesterone ng/1X105 cells

LDL-protein pg/ml

B2 LDLZ##E (LDL¥%M6 HH)

401

<
(=}
"

L =—J
i

Progesterone ng/1X10°cells
S

I

HEmESSE 2 5

LDL 200ug protein/ml+hCG 100ng/ml ¥xhn#EE
Th PEARBEINL 2, hCG HmDB®IZ L 5
PEADOERZEIZD bhishofc, LDL Hinkt
LI O CIIEEE S HH L 10B Bt T
PEABDAEBDOENRED LRI, HE6HH
B WTIRED bhihof,

5, hCG¥in, LDL M X % E4E MW
cholesterol &k (FE1, F2)

R LI HECLII TR I 57 4 —%
AWCHIE L1 X 10EMBa S 72 b o BMAEMn
cholesterol E%#%E 1, 2R L, FliRT
m< 10%LPPS B 4 H¥EEEANL, 10%LPPS B
10 B EEEF K 0'10%LPPS+hCG 100ng/ml 10

o
g

o~ hCG (—)
o-=-0 hCG 100 ng/mt

N W b
S S 3

o
1

Progesterone (ng/m/1 X10° cells)

-2 0 2 4 6 8 10 days
[ hCG 100ng/mt |
10% LPPS ]

[0% Fes]

X 3 LPPS iz#}% Progesterone B4 DHER

n=4
MLSE
*  P<0.05
~-—LDL+hCG
—LDL(+)
o-oLDL(—)

* *
-2 0 2 4 8 10 days
[ LDL200#g protein/mI+hCG I00ng/mi ]
[ LDL 200 g protein/ml ]
[10% Fcs | 10% LPPS ]

® 4 LDL %0k Progesterone EE DHR
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%1 LPPS #:3% 4 BF, 1087%, LPPS+hCG
100ng/ml BB 10 H B 2k F 5 F Bk = v &
F v — L8 (ug/1x 105cells)

LPPS 4 H#
2.31+0.43a
m=4, MESE, ug/1x105%ells) ab a.c(p<0.05)

LPPS 106 %
1.62+0.27b

LPPS+hCG 10H 8
1.28+0.23¢

%2 LPPS #% 4 8%, 108%, LPPS+LDL
200 ug protein/ml B2ZE10HE = k17 5 F ik
Hzvaxsae—1E (ug/lx105cells)

LPPS 4 H#¥
2.20£0.10a

LPPS10A% | LPPS+LDL 100 %
1.60%0.04b 3.3040.39 ¢
(n=4, M*SE, ug/1x105ells) ab b.c(p<0.05)

HEEERR SIS, MMM cholesterol 2 B EIC
EfEZ R L7, 310 H B <o hCG HinD A&
X % #aM cholesterol & T, hCG Fmm
TEWEAAAR LR 2(p<0.D), BEOEIE
Hbilehofz, LDL 200ug protein/ml #sinks
Z10HEF L 10%LPPS B ZBI0AFHETIIER 2 ©
R340 < LDL #inE o kA cholesterol & »°
BEICEEYR LI, ¥, LDL HinEEoMEn
cholesterol EX10%LPPS 4 A& NTHFH
BEOZIRED O\ DDOEME L R TEM &7
Wiz (p<0.1).
Z ¥

HEAAMRE X b BEEAE X B KE D progesterone
@ precursor (X cholesterol TH 5. Z @ choles-
terol O EASFILINE N T acetate 2> > DE S
BEMF ) REENEZONDH, WAETLIE
X o aERETANRIEOTWS, Ty
MMEREFAEDCRINERN THE SR L % cholester-
ol PEACFIALTVWAIEIBEIAT VS
2, invivo kK5 F » b OFEEKYR, invitro I
BF5 7 v b EIB?CIX high density lipoprotein
(HDL) 25 » 4 F&RDAD cholesterol £Ek5
HETRDTB, Ficin vitro TO = v RAEIED
tumor cell®=e v & B2k, LDL ' cholester-
ol DM L /DT Wb, & PIEBWTiLin
vitro DG RIS, 8™, HED, BBk
% fifl > 7 BF 98 - LDL 23 cholesterol o #E#4 J§ ©

233

BreErzbhTWwW5h, ¥ PIIEATO
cholesterol & 2B L T, cholesterol £ 4&
W Dkey enzyme & X 115 HMG Co-A reductase
(3-hydroxy-3-methylglutaryl coenzyme A
reductase) DFHEH|TH 5 ML236B #FEH L -
L5, HMG Co-A DiE#:% HIE L =R I
Ih, BEAEYHEELEVWEEZDR TS, X
DTk FEEKIZE TS cholesterol D F7- % G4
WX LDL CTh 5 LE 252, BRI
ATweA{ FEREE 2558, HEiEfaNco
cholesterol DE)Ed EET 2 LEHH T 5,
LDL X EHEE D coated pits KFET 5
LDL-receptor % 41 L 7= endocytosis i X b #ifa
WIZE D A ¥ fu lysosome THB I 5D, X
#u7z cholesterol 1% ACAT (Acyl-Co A choles-
terol acyl transferase) 12X h —H= x5 (L&
RN IS, ZLTAT RS FERIC
FIRAEhAHCEIEL7 YV —DREBRREST
mitochondria CEIEEEIKT (cholesterol side chain
cleavage, CSCC) % 5 135, T hiicE Mg
FiJ5 P ELDAE L FRCHIEA cholesterol
EXHET 5L LDL ORI B\ CTIRRBHEAR
TROEFELEZ2 LIS,

AEBROEGMIBEBEERI TS in vivo
DETFAMLEIRVBLEIFHINTERHY, %
7z short incubation ¥ < organ culture ¥ & &
W, RERSETHHE, WA VELS— K
CHIBRARE TS AR ENLD, R0
R~ DE R e S & T 0 E BN B L Ty
HEEZOND, FTi, BEEKTHOMEA
cholesterol BEHIEICE L b+ o EBE L EE
NIl zbEELbhA,

AREBERCRTHMEEEY A5 & (K1)
LDL ¥RIN%FE TUXIREINEF O Ml fa B5E % T 48 % 1
EA& BRI, Z#id hCG = prolactin HRinNiz s
5 MR B ISEIER VY R CTH B,

LDL 0 E@EEE % LDL %N 6 B B ke
4% &, LDL 200ug protein/ml © P BEAEIIRES
BExRL7A., Z DB cholesterol fHIX#13—14
mg/dl TH b, 20%FCS 14 % #1 5 cholesterol
B LAl T35, Carr et al”ix LDL 500ug
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234 LDL o #E &k #iaPCholesteroliz i3 5 B2 » PRe 4 0 BB

protein/ml CTEBR AT DO T\ 50, ZOBEIT
organ culture TH hH, FEEOIT DO
monolayer culture Tt LDL A RICE #
B TX 5%, XV in vivo KIEVWEHEEHE
bhicbDEELZLND, TORBERIEED Soto
et al.'"=®, Rajendran et al."®DEE#EE & —3K
LT3,

10%LPPS B & C R AMa O P BE 4 128
B35 (R3)., Z0FEZIHNAM cholesterol XZ
RREBTREFMBIPEELERFTCERVWEFY
oML TS, hCG M X b P ELE DR
fErAE 213 % 31X, hCG 23HfEA cholesterol
OFIAZREL T ARREME LY R LT\ 5, M
JaA cholesterol Dt (2 1) T, hCG FHinEs
TOMBIA cholesterol 25, BEDEZ LRDH
i b D D hCG FEWRINFRITEAEAE &2 7~ 31
FMAaAbhb, ZhbofERE, hCG o fEMH?S
mitochondria ® CSCC o & #: 1k & cholesterol
DFIBABETH 5 & L7 Strauss et al.PD#H
HE—HLTWD, T, BEEAABHLIOART
D #IFEA cholesterol ED b Td, 10AFED S
DEEIEL, ZOELD D AEM cholesterol
RZ R B AR R (X MM cholesterol ZF A L
TPEEETHROTVWAENHIREBEINS,

10%LPPS Btz 1z LDL 2 ¥inT 5% & P E
AEmT s (K4)., LaL, Fic hCG &2ERM
LTh PEEACAEEBEDOEZEZIR DRI, ZDH,
RIK 2 1w/R L7 LDL OFEHEE OKRFFIZD
Roht, ZoiERi LDL 7Rz hCG Hbnt
PEANEKT S L\ 5 Carr et al"DRERE—
FH L s\ 23, cholesterol DA & P EAD LT L
—F Lis & L7z Toaff et al.®D#EL b b,
Fil L7z hCG D{FRBF I T 5EE S hig
T, hCG DIERIB L TS H OB O RIS
Fichs., £, LDL¥GM2 BEGEESLE 6 HE)
TEEMBRD PEEICAZOXDHHEIE, LDL
DEMGHBEN~DOE DA% & ZOFBHBLTL D
[&— ® mechanism “C control ST 7\ WE%
R LT\%, LDL #intko#EaA cholesterol
ERHET5EGR2), BEEIOBEFHF K \WT LDL
FINFED 10% LPPS BB I B A~NH BT & H 2 7R

HEmESE 25

LC\WAENRLMS, LDL B X b Eikfao
P A & Mg cholesterol A EEIMT 2T X
v, LDL (P& DA T, P EAKT
AINTHBENELSREINS,

EEEHETS L, b P EAHRERREERE
FuvwicERwc X v, 1) LDL itk + Eixfc ks
i+ % cholesterol DEHFIR & 7eD> T\ 5, 2) £ D
cholesterol (X & B X 11 5 P @ substrate & L T
FEHIh T3, 3) #HEM cholesterol K ZERFIC
bE&MRO PEEIVERSIOEEL, B
Z D#BEEN cholesterol #FIB LT P E4A %Ik
DTWAEREENCH LM I hi,

MEbd R L, KEHEELR2MEE, ARMEE2B
b E L-BESRRE AR, Tob ONCKAEHEE o2
EF U7 EREaEaT R B L 29, X b iligE, M
BT & F LB RBRAFEREREAARFEE
BHEEELE, (UE AR L 3. ¥ lokERR
B < BT & LR, KERE, BiEat
REkE, ENMEEREE, XFERERE, BESEEIFE
DFE BRI L £

AW OERIZ, $F28E HATEZSES, SH5TEEA
A OWEESKEKRS, F2E HANEESBESCTHREL
7z,

X
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2, MBI A5 21 FAk e v D Radioim-
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4, EBEX e rEfHREEEEY AV
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