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Fine Structural and Stereological Analysis on Human
Theca Lutein Cell of Menstrual Cycle
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1. HGHLAHMLEALT, MiEToBELERMEE (A) &, HFcAkiLEE (R) »EEsx . TLC
D % /N33 E o> morphometric analysis #fT\v, A X ROKE T, RBEAIEFEZ LA D kroks, WBHED
Fatk, BBH/NETREEZ (p<0.05) #R»i. XEGFHoWE MatoEm, BH/NEG 0 B2 ATH
& (p<0.05) wifkr, r=— 0.629 (p<0.05) DHEFERL «.

2. #HHhER TLC b, AvaFhRx, #IIR (C1 1) & Cl8 wE»rok.

Dl v EGEFHCIBEOEBE k ANSL K B tiibnb, KoM Estrogen oF AR o HER
TLC w Xz E X HRBACLEI L Kok,

Synopsis In human menstrual cycle theca lutein cells (TLC) have been obscure about functional and
morphological behaviors. TLC obtained from thirty corpora lutea were examined by electron micro
scope and morphometric analyses during the luteal phase were discussed.

Two types of TLC could be classified through the luteal phase. One was “active TLC” which
contained vesicular nucleus, mitochondria with tubular cristae, massive SER, and small amount of
lipid droplets and lysosome-like dense bodies. Another was “resting TLC” which had numerous
lipid droplets frequently central extracted pattern, reduced number of SER, and mitochondria with
mainly consisted of lamellar cristae.

Morphometric stereological analyses of some organelles such as mitochondria, lipid droplets, SER,
and Golgi complex, were carried out. Between active and resting TLC, on mitochondrial volume
percent, no significant change was detected, but volume 9, of lipid droplets and SER surface to
volume ratio changed significantly through the luteal phase.

Active TLC content of thecal layer in corpora lutea increased twice a luteal phase, ovulatory phase
and mid-luteal phase.

So twice estrogen peaks during menstrual cycle are good relation to TLC morphological changes.

w E TUOO BB DRR LT, AR Estrogen OFEFH
NAREER, BRERGMR (GLC) &JEE b bAA, EABMBELS, Ao onTh
MR (TLC) w > TR EhT\w5%. GLC HET DI SEIEEAEREO TLC o
L, A O ERS & LT E{KH] © progesterone MBI BB b L X5 & L.
EEXTS. Lxr L, WiPAREME O p I~
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DIEF BREREA% AT % 305} % T A30
ANERGE Lic. BEERGERENE, LH JIE
THEIBI B 2R, MR, TENREZERRL
o, BRERE AT RARBRMEE T ¢ GLC, TLC R
BEBR, FRLES WbV T MY, kA 1.2% 2 v & —
AT AT e NEEEREER (PH 7.4, 340mOsm)

CCEE, 1% OsO, BgiEER e CTHEIER,

=& — A TRiK, EPON 81244 727, #
MYR 1L v 5 v, $hEYs © Hitachi HULID
SOKV wTHZE Lo, B OWMFEM, THEAK
X10% A=< ) VEETREOKRE S 7 4 v#
Bre Lo, X&KRH TLC o/hE o Bbak
A T AT B 7o» volume 94, surface to
volume ratio % Weibel et al.’® 2Loud'?, Loud
et al.'®¢> liniar scanning integration | L 7zA5\»
B L (B, EBEIEME%RD,900~3,200
DEH%Y 30cmx 25cm g xEiEL, 1.5cm @
iR D% overlap IR Z/NHEEICHTHR IO
W% & intersection OHAFI L, HAFHE L.
e B EEZERELY Student’s t test T L D7,

AR BEEGFE RN OB &

A ERR30E9 5B

A

JBE TR E AL 3T TLC 2RI
FEAEENRLLRT, GLC BosARM, %
MAa7eL, Rroallk, mExHfe. H#GLC
BLBALTWLZEDLN D S,
eosin Yo, TILIRLL 7 » = F VOBELRD DD,
T OREZEL oy, MRE NS E TR
WThs., LELEEIRIEO o L Bbh 28
fnabhs. FREEHEBLC, Bodlilas i
ERbRT, 5 HHAHEAE (CLS) THMEOB,E
BERDI DL THOT.

BERZ T TLC BHEFMEARFNZHmL Lo
B A N E OAREED B 2 i KT & 7.
BRI, BB ¢RI, euchromatin [E
B, HREECIEENSEEEZ D, TN
K2V A &% ORBEIY OAERG, BRI
& L, coated vesicle FFHICHEL, BELILSE
D=k, HESE YIS DR NEIR, B
IR 7oy R fA SER, 2 U-Crpid density
DOLEUEET L lBI/ANE b, 20
e/ gL VB ThH b, lysosome-like dense body

Hematoxylin &

£ 1 .
LbHEDE o, kb TLC (3E T tight
ity - Jength X volume X juncti junction Iz 3 , 5, 5
Volume density : fength Toi = Volume Tol junction, gap junction {Z TEEL T\5 M, T A
Surface to volume ratio : £V — A %ﬁ%‘—f I Ts oz, fﬁ%ﬁ%ﬁ%ﬁﬁ@ﬁ
R:%;(%%) Zeifiiy GLC kel LCiiic ey (FHE 1),
¢ : number of intersections Zh b 'I‘ﬁ“j‘% i, {é/@%z FrA l‘ﬁﬁ?%%ﬁﬁ@ <
d: the sampling ?u_le traversing P q;ji% ThDH. 1D "“O@ﬁi ) Aég 2 f;ﬁ e
cytoplasm. (millimeter) . ) R i
M : magnification ﬁfﬂﬁ@bill\ﬁﬁfﬁﬂi%[ﬂ#%ﬁ <, 7 wv<F ‘/Yﬁ%ﬂﬁ
g
@ (heterochromatin) % & & ¥, #fEEZILZ Y
#:2  Morphometric changes of theca lutein cells during the menstrual cycle
CL 1 CL 2 Cl. 4-5 CL 5 CL 8-9 CL 10-1!
A R A R A A R A R A R
volume 9
: . 9.80 7.46 7.60 9.75 8.90 6.65 7.61 11.22 10.23 13.70 16.12
mitochondria - (0"55y | (0.46) | (0.40) | (1.45) | (0.78) | (0.18) | (1.95) | (2.151) | (1.434) | (1.500) | (1.775)
lipid droplet 078 | 9.92 | 3.05 | 290 | 0.95 | 3.45 | 32.8 | 9.02 | 24.53 | 1.30 | 7.8
(0.40) (2.59) (1.45) | (0.134) | (0.672) | (0.743) | (4.05) (3.74) (8.80) | (0.740) | (2.59)
sq u/cu u
SER 4.625 2.984 4.251 4.137 5.761 5.843 9.800 6.255 4.029 5.324 4.044
R (0.308) | (0.277) | (0.980) | (1.074) | (0.336) | (0.045) | (2.210) | (0.338) | (0.130) | (0.445) | (0.281)
Golgi complex 0.333 0.212 0.308 0.659 0.213 0.783 0.179 0.604 0.871 0.804 0.243
) (0.100) | (0.118) | (0.231) | (0.045) | (0.055) | (0.465) | (0.299) | (0.126) | (0.405) | (0.503) | (0.134)
L 1

A : active theca lutein cell,

R : resting theca lutein cell,

{
N

y: standard error.
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% 3 The ratio of active theca lutein cell
to resting one

CL 1 CL2 | CL4 | CL5 | CL8 |CL 10

active 100% 14 50 50 63 17
(29/29)| (7/50) | (12/24)| (4/8) |(25/40)| (6/35)

resting 0 86 50 50 37 83

HHE 1 Active theca lutein cell x3,500

¥X KT T euchromatin =& ¥y, #iME 12 SER 2
#E T, mitochondria 13 %M < tubular cristae
% % >, Lipid droplets 1%/ 7z \~», Golgi complex
LR T associated vesicle 4 % \v, F o JEI
tight or gap junction % & > 1—7 microvilli i
e,

A2 DAL, EHRERT RERME, SER o
E/NBME, Hily density @ BT BB\ R
NICRRD/NEOZ R /SN B# e T2, b
AIRIEHIA 7 v 1 FEAMIATHD (FH2).
NOED2HDOAT v A VAR © EF 7p 32
", Tich b, AEE, SER, JiNG, £ LT
2L {RD morphometric change %% 7% b (3
2), AREIEERHEZEL T, SOROMER
B TLC ofificd, & TLC rikik TLC
EOEICd volume I FEE AL LIRS, X
&S, BOBIERD b hierot. FEH/NE
FRLEL T, BEE TLC i, KRibE
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EH 2 Resting theca lutein cell x3,600

B4 oM % 4 %, heterochromatin 2344,
#i e K ©, SER 1% vesicular ¢/ /gy, Lipid
droplets 134 <, Aulyz lucent core %345 4 0
% % \~. Mitochondria 133E4F IR cristae % 4
tubular cristae i34 7c\~, Free ribosome 13 HESRY
AN

TLC %<, W# © BFEE (p<0.05) % 27

7o. SER X oY ki & i BAATHIBRE ARy
b DR LD ERE (W) 2H 2THE LT 5
Py, BEIEGH CENY TLC ik TLC
BT HEREZE (p<0.05) RaZbhiz. Lad
&M TLC MREMN O SER 13 CL2 D/
B O flE RN (CL8~9) Tk, #E o
peak & 1O T 5. IA KT BELEL 2
BALRT, BAMIIRED bhiehokn, &
BB 2vie R A bhic. 0 X 57 EiE
o TLC DRERE/ N volume % L SER o
surface to volume ratio X r=—-0.629 (p<0.05)
DEDHEEERL, =0 2 D0/NEE DAL
FARTHIE L TEL T2 2 E RS THD
o, SHRZO X CHELHMRERED D 5IE
e TLC LRI TLC (34 B 5\ C,
PR RIE caR bR AR L (G 3).
Tishb, BEMRFESRE TLC okt CL
11002 (2918 TLC #ZgrhiEit TLC 29(g,
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29/29), CL 2=149 (7/50), CL 4~5=(16/32),
CL 8~9=63% (25/40), CL 10~11=17%(6/35)
Thot. Thbhb, PRI & EARPIERE
¥ TLC oZEReicHinsaisd bhic.
E =

ZHr NBR Ek, ZEEE M i (TLC)
2%, BB RERNC, PRINER & B, —EOD
EWMEY L 5 LR L. fEk GLC DX
RN T OHRBZE (LI EE L b O, HEESRIT
L LTE BRI hTWBER, —J7 TLC
ESL OBMARTHY ERbhfilas L
T, BHNTORE, b OB LB L
THETIZEAERZ LRI, BRI C1 1 T
ez |-+ ~C o TLC 134%, BeRA/INE, SER,
S¥IfAk, lysosome-like dense body 0D/ NERE D
WHE LY, AT A FEAMEE L CIERVE
OFEEE B LR TAY, ZHIREROKRET
I AEMHAT v A FEEAMBOMBIC—Z LI
vo9 Y REHKIEE TLC OFRBLEROWE
w—FT A", Zo 20 TLC OFEER
BT B EENBE OBMELE LD LKA
Ak E b ot ThuE, AT RA VE
A MR 31T B ARBIEE, KEZIDOE(ELD D
I UABBENZE LY ERLTWAH T LIC L 5.
Fish®, GLC oBiIiER# © B (BRREC KT
BB LT B &, B, KEIDOELX
Dir LA, LN © BE, 7V AXDORE
BZEE (R Z V Az B /NER 7 ) A2~ D
L), RKBAEEE O density DOZALANHTIENC H
BYY . —FRE/INE & SER 1%, HEEARIC
B ZER B ba R L, EifPic SER 1335
b, BEEANEERA SV AR B, BREL
€ r=—0.629 (p<0.05) DL DB /R L
o, ZHIL, T2 0D/NBREN, AT rA Fik
N VEEDRDDOHEHTER, AT rA FhrE
vEEA R LT OEBEOS L) AR O 15
Brich 552 LOEIT LD, ATrA VN
EAMR w s T, JBIH/INE £ LT SER DO—
iz vATFe—A, Timbb e LT, X
SER |1 38-0ol dehydrogenase D{EMHDOETH S

AEREINE I

A, i EBEME TR LR TWEDY,
o0 2EEORIE © HEMAR BT 5 KIEE
REER ORI L, BNHE2 ¥, kb
IERE TLC olRyEs->fc. Lk TLC
X, BEIREAT o e BRI A 7 e A FEEAEMT
R o/NEE OB, EER TLC Ofns
Zbhte., FLTHEEERR KT TLC ©
HRBENNEE o 2bs, ZORRMIEEE O
REx by T#E 25&, TLC Bk S0, &
b 1t I AT v A Fhr® VEE N E
zbh, —J Cl 2 &l &35 BEABTHIC
BAFrA FhreVvEAROET BFELLR
% . ik o progesterone O 4pihit GLC TH
n —J5 TLC X ¥ Estrogen, B2z estradiol 23
FOBKDOEERLEYTHA D Z LD, AEKE
A 5 A A® incubation SEEECHER I Ty 32
L LER TLC NARREANTED X5
HIRaBRB A R XS EFD TH L MT S 1, g
3k X v o estradiol DZEEC TLC DIEMR,
KILTZ © R b OWR/NRE OGNSR O B &
X —%FKLi. zoXdwc, TLC 1 HRA &
kR ERET B IS TLC 23T %
b ThBHA, FOHYOEEST & U CHEINH
estradiol ¢ peak [THEIREEFE D7D DK AD
surge THH I EIFAMOERTH B, HiFH
o peak 11, FOEABR, BAMEERD S VT
Wlass, ¥o0 A THH. FEHIL, TOH
{k¥R estradiol Z33h DEZH %, HAEH Estrogen
Bh k5 GLC o HBRBMHZEI(L 7eb OV T i
progesterone fHED PO X D EZEL, HRDR
Ft—3 7t luteolysis & DBEE D b THGET
L, BskpHEEREYELA, ZHMLCHRETS
FETHBY. Iz OlETTETS TLC B
ik, 13 EAEE» OBy EIF D TLC 25572
e El o B bhisw., ko T TLC
DOEAKIIC T 5 2 1B OBEAE AR EOTEELI
HHRERERE B B X E AR O E Mo TLC
B~ D2 X A1EER TLC oo T
37el, TLC B—E okl # HL T, £O®
RIEBILT S EEL LN AT THS. T OFHK
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