Japan Soci ety of Cbstetrics and Gynecol ogy

HAERR ARt Acta OBsT GYNAEC JPN Vol. 40, No. 7, pp. 895—902, 1988 (FE63, 7 A)

SERTIRG R ML HALEE O N 78 7 b WS B EARI AR

EMERAFENBANEHE (EE H BELD
Mg smA x| B gl B4 H  BE

Endocrinological and Electron Microscopical Studies on the
Complete Form of Testicular Feminization Syndrome
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BE 23moTLBRBEM K (Tm) EA >\ THSWEY), B X 2B YT
7z,

1. KM testosterone (T), DHEA, estrone (E,) fH, R#17-KSHEIFABFEFER* B2 L
5, L FEMEM gonadotropin, Hicfish LHEEOZE L W EENED ST,

2. FBE#Rkm < T, E, estradiol (E,), progesterone (P) BEIIZ L\ BELXRL, FOXRKIME

EXEEBREESCHICET L, BEOEFETR Tk Leydig cell iniEH 7t steroid hormone 45

DD LN, DERIWOD AL E VM Leydig cell TEAEINTWB I ERXIEHET A0 EEbR
7z,

3. 10,000%47/H, 2 BRE® hCG #513 gonadal steroid MAEE % 7 X@ioh, 225867/H, 2
B hMG #5137 A BB LR S &2 2 &, LH-RH ©® LT LH AKX KIE L 724 FSH
DEIGIARRTE OMFPRE & OGNS b hc o &, BRERENS LH 3 6BETLAE LA
B FSH 324858 ¢ b Bk pifehyo7 & & X » LH 1% gonadal steroid EAXFIBM L Zh 5% N L
7o feed back BRI X 0 B FH I T\ 578, FSH & steroid BEA 3B 5T, 0w
i3 feed back FIDOKEEE & 2R % JIOBBEO A HA S i,

4, BB R_BOMBTHEDONERELRINL T\ e, ZREOMIIZV-F Y Sertoli cell T, s
EBETEEORVCERBA LBEFEEOBVREIM TH O, BEMBOBEERHER TSROk,

Synopsis A 23-year-old patient with a complete form of testicular feminization syndrome (Tfm) was
examined endocrinologically and morphologically by electron microscopy.

1. Serum testosterone, DHEA and estrone concentrations and the urine 17-KS concentration were higher
than in adult males. Furthermore, serum pituitary gonadotropins, especially LH, were increased.

2. We found that testicular venous testosterone, estrone, estradiol and progesterone were remarkably
increased compared with their peripheral concentrations, and that circulating concentrations decreased
rapidly after gonadectomy. The electron microscopic study showed active steroidogenesis in Leydig cells.
We believe that these results prove that these steroids are produced in Leydig cells

3. We found that the administration of 10,000 IU/day of hCG for 2 days increased serum gonadal steroids
but that of 225 IU/day of hMG for 2 days did not, that LH responded strongly to LH-RH but FSH response
was weak, and that after gonadectomy serum LH immediately increased but FSH did not change for at
least 24 hours. From these results, we assume that FSH is not related to steroidogenesis and that the
mechanisms regulating serum LH and FSH are different.

4. The seminferous tubules were occupied by two kinds of cells. Both kinds were Sertoli cells, one of
which was numerous and of low electron density indicating an immature type, and the other was of high
electron density indicating a mature type. Spermatogonia were not detected.
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TVt WBABFORIK T « TEME - IR RA
Hf FF i B 8% T AL (spermatogenesis) F&Hi%
R dFHrIZELT5, LR,
COERBICHET 2P I N LN EMERALS
WeEBZOND, BHEOBEGRD ZO—DT,
WEF» DL, FIRC3A—E»rLabhsb, B
BFEEOWELILZT v K e r VNG EEREEORE
BRa BT s 50k sdbobiifihs,

FcnzZei TimEFALZERL, AoBFEN
55 I BHE Y B0 I LRI & TR B
BHIR BBl DCHRET B,

i i

REG : 235k 3 » A, KIB FELELHE,

KGR | B TIEER T, Rk
4 AR 3 ADITEREB L T h ThFHE2BELT
B, BIFICEFLZRDI,

BEAERE | SOBRFMAIRE~V =7 T =7
T BN & Z ),

BRI | IGREN D AR RER L LB X
OIEE, BEDRWC LRI LIRD, ERILSTHE
12 REBEMEAREYEFRE L LR EZR L.

HIE | H£&163cm, arm span 156.8cm, 4 HE
46.6kg, MFE105/70mmHg, M&E, BXEIXRMOL
Twic, ABORE, AWMOBIIEFE TH 51
BHOREEIIT R € Marshall & Tanner ® 580
Stage 3TH o7z, SMEXEELHR LR L,
KEE, MNEBEORBRIPLPATRET, WAZTE
BRI OB KE DL Y, FEEXRZZD
T, FEAE R X OB B2 L oo,

BAERLAE | RIS I B M ER J 46 5 HT7 T 1346,
XY #~L, Y ek FEAE L Quinacrine I X 5
BIAV FOMETHR L, A aBBE Tl
BEic], MBEEME X Na 142mEq/L, K 4.1
mEq/L, Cl 108mEq/L, Ca 8.8mg/dl &\~ d
EEBATHOR,

NOWERERE  £10X 51, 14 T, dehy-
droepiandrosterone(DHEA), E,, K$17-ketos-

teroids(17-KSO I AB FIEFE Y B2, Lird

F & 1k # gonadotropin % I luteinizing hor-

mone(LH)DEL W EANRED BN, M E,,
cortisol (X IEFIBRATH DI,

HERE0SET 5

BAIERT R - BN TE, MEIHFEST,
BEEmiic—R L CRECBEOENED bR
7o, KRB HEE, FELEELY LICEENEA
FhrhARERTOFRECAHET 2 CHE
Lic, REEERE FEROFELHER L ICHIEE
ERD L erote, BREEEYEDIAE X
FFEH H4.0X1.9X1.8cm E X12g, R E N
3.7X2.4X2.1cm & X17g TH ot

2 BEpM6, XY TH R LU AR T
EED 5B, 1) XY pure gonadal dysgenesis 3
X 0" XY gonadal agenesis & (X NELET B
&, M TEIGCE &, ZREEOEELD
%5 &b, 2) cholesterol-17, 20-desmolase,
17a-hydroxylase, 17«-hydroxypregnene C17-20
lyase, 178-hydroxysteroid dehydrogenase ® £
AT w4 FAEEBEREREE S QL+ THEIS
Z &, IR cortisol BENIER <, MFE, MEE
ECEENINZE0B,3) A7 sy
RIEHEFHEARED 5> DARTLE Tim & 1350
BATR XY, 4 Sa-reductase KIBJE & 13EE 7x
ED Wolf EHRR 5 E R & &R X O
FrR X v&ERTE, REMALYTELE Tim &2k
L,
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1. WA IFRIRES

TEREKECBEL TR 7T AF = VvART R b,
TRH 5 &2+, LH-RH 5 &% + (LH-RH 100ug &
FRA# 5, TEERITZERCBE L T T+ 4 £
) UEET AN, ArERVYFRLM, BIBERE
BEEcBI L Tix5 Yy FACTH 5 R P 2M1T L
7o, MERRBEREIZBE L Tix10,0008 62/ H, 2 BREH
HwwX 5 hCG 7 & 38 X V2258A7/H, 2 BRI
FEwrXshMG 7 R F TVt T, E,, E,, P
BoZBELE iz, fiidh, ERESBIRI VFEML
LH, follicle-stimulating hormone (FSH), T,
E,, E,, estriol(E;), PEELHIE L., Fi#
BRAEBR# 3, 6, 9, 12, 24FffEhic#im U LH,
FSH, T, E,, E,, P 0B,

Mrp o £FE + L€ vEE T radioimmunoassay
T, B $17-KS X Rappaport & ¥, K $17-
hydroxycorticosteroid (17-OHCS) % Phenylhy-
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drazine ¥ic X b HeBETHIE L,

2. TWREEHIBGRY

5 K 8412 hematoxylin-eosin $+ 8 % ffi L JGER
THRE L., BENSEECIBEBEE—H%
2% 7B —ATATFEe F(PHT.HTEE, 2%
R A A 3 v AR CTHREIE, 7V — VUK,
Epon @, v+ 7 3 7 v b — & THY), BB Y
5 =0, WEERERO _EYAE%, BARETF200CX T
BFEMETHE L.,

OB &

1. A5 WFRIBE

TAF=VvARMT A+ TOGHOKIG, TRH
w5t % prolactin, TSH D &fRIE, RIGEW
FThLEETHOR, T A3y villlT 2 ¢+,
Areviar, ¥y FACTHT A FTH
E# IR FRD b,

LH-RH 7 2 } TREFBRABFEN, A
#LH, FSH & b BT, A& LH 258K 7%
xR Lok L, FSH R EE RV LR
BoREHERL, LH & FSH O KIGCZRR
dhhte (K1), :

hCG 7 A + T P O GBI Clabholedd

T, E,, E, 3G LIFRED EH LAz, hMG 7
2+ Tk T, E;, E,3&< te7, PORIGD
TREEEChHo7 (K2).
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NEL S EL, BHIc E32050 E, T, E 31065
UroEErsL, chbDrr v ERTE
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MR SRR 24 R T Cin s v £ VB REICEE L
PERD B i, I T E R RER 3 Refd] C (B
Vi< F CET Ui, Midh EfE KT L 18RRI T
=S (10pg/ml K8 winh, MHE, PED
URERCF N F NIEBRET O/ ADRE & TeDTe.
—75, Ik LH {E3EER% 6 RilcdTticbA/ L
tad, LI EBEENC B o7, i FSH B il
BREE X137, LH & FSHIRZEZ21RDH
h-(K3). 128 oifid LH, FSH BE X%
NnF#288.9mIU/ml, 102.6mIU/ml T & iz b
ALz,

T Bt
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2. REFHIKR

FEEFT R BREIER L S CERO/MEFD D
fe b, EERCARME MRS ST RRRNCLE B
h, FOENBCEEOTBEED L TEE S
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Blood
LH 111.2 mIU/ml (4.56~5.48)
FSH 24.7 mIU/ml (5.62~6.78)
Prolactin 22.1 ng/ml (<30
Estrogen
E, 120.0 pg/ml (5~40)
E, 36.5 pg/ml (10~40)
E, <5.0 pg/ml 0~15)
Progesterone 1.2 ng/ml (0.16~0.42)
Testosterone 14.6 ng/ml (4.17~12.00)
DHEA 12.8 ng/ml (1.2~7.5) v :
DHEA-S 3,680.0 ng/ml (500~3,000) ZH 1 Leydig cell D%, HE. $fa, X100
Cortisol 15.9 ug/dl (4.5~20.0)
Aldosterone 166.0 pg/ml (47~13D
Urine
17.KS 9.6mg/day  (2.0~7.6) HNERT &, FEME L HE CER S B MEEIH
17-OHCS 5.5mg/day  (1.6~6.7) Holc, BEOKME LHE O LERKIIZIERE T,

LH: luteinizing hormone, FSH: follicle-stimulating
hormone, E, : estrone, E, : estradiol, E; : estriol, DHEA :
dehydroepiandrosterone, DHEA-S : dehydroepiandros-
terone sulfate, 17-KS: 17-ketosteroids, 17-OHCS: 17-
hydroxycorticosteroids.

FEMPA LA B F IR EE

FIEICIX3I3 4T A Leydig cell ThH» T
LEe, MENEGE GBS G DL TS &
BONMEEIC LY, Tl MERATHEAIR L D
Rig ol Gu R Ui, /IEERIIRMEMER & %
ThHHHN, ZOFHEME L Leydig cell #3
BEMICHELEL, KHPric Leydig cell ® £ »5

F2 ERABIRLE T RE Robhi(BE 1), BHlgMacEeshg

LH 121.5 mIU/ml FEERINL Cuie, FEHIE BB O MM IRE L /e

FSH 26.9 mIU/ml Deote, KERIE %t MBI Y B ok

Testosterone 150.0 ng/ml )

Estrogen SR OMKE > H T 5/ &85 < LhESRIFL
E,  2,034.0pg/ml H@géﬁ?é%ﬂ@%’gﬂﬂf‘%t. Miiller' 2373
E,  919.0pg/ml X 5 B AR b s h ot (BE
E, <5.0 pg/ml

Progesterone 4.6 ng/ml 2).

BER  BHATACIEFEEDEVIS <

Az bl (PS) LEFHEEOF VR &2 %M

o oy B (DS) M F#E Lz, PS 12 DS it HeR&EH % 59
72 (BEE 3), PS BHOTRHEAMI D7 < AR

gonadectomy

ng/ml mIU/ml
I 240 ¢

Serum T
Serum P

5 I fou LERILCH b 2%, AR BT 57,
wop 51 5o B RRY A LSBT\, BKIEH
. B I ME TR B LT\ e (B
| 1s H3, 4). MAECEEEMak, ko BT
T 1% NN, I ra Vv R ) TRED BRI FDORIT

ey b g pote (BFES5), DS IARERT, K
! WERECHET B —F, SROMBEREYHL

A A BEEEMIRD & BRCEEAE LT\ e, BB SRS Aok
3 FEERRED AL T BEE FEW e LINAE clBic B 3 % BB e i/ ME

E, (REIEREE LT (10pg/ml Ki#) WETF ZHELTWI(BE4), ZoMBECIIEEL
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FH 2 RBWE. BREARRECSEROMR (KX BH 5 pale Sertoli cell (PS) & dark Sertoli cell
WERED EHAGHWHR REVWEED) TthHED S DS)DEFES. DS OMIE CILiEE U fliE ko
Tk, HE. #f, X300 FHE/Mak (SER), HME/E4k (RER), BECiz

BR—-DOKXED: b2y F Y7 (M5 PS it~
LREFE T\, original X 10,000

FE3 RMEERES. pale Sertoli cell(PS)i% dark
Sertoli cell (DS) 1IZH~EH % < EMMERICIL PS

DECFEEOTWAEONR D LR (BLLhE BE6 Leydig cell DEFEE. M: mitochondria,
fD. BL: basal lamina, LC: Leydig cell. SER: smooth surfaced endoplasmic reticulum,
original X 2,000 N : nucleus. original X 10,000

MEROEE/ NG, HE/ ek, B cirER
—DRKEED I bav ¥ ) 7HRPSIHANEHS
ThTuwic (BE5), DSEEDOTEL b S0
i Sertoli cell £ &z Bbhic,

Leydig cell DFREIIEHII T, BT BRI/ &
BT A BB HEM A 2 5 AR s B LT~ F
r 7 w<F VR WOBERREIMEERR L, HBE
N EBRYRICREE L, MFE IR Uk &
eolciEE/METHD BT, s ha v N
VT HEBETED 2 VR LI ER - LNk A
2L T, Zh bt steroid hormone ZE4 M

FR4 BAEEEEZ BHETHCRETEEOE
pale Sertoli cell (PS) & EFEED® - dark Ser- ) " : :
toli cell (DS) P_FEA DB, BL: basal wHBOFTRCTH b, Z Z TIEZR ik ster
lamina, LC : Leydig cell. original X 3,000 oidogenesis 3TN T\ 5 & & NR I i,
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Reinke DS XD bhis o7 (BEE 6).
z £

XYBZETFILIOXYHEEZN LIcROFH
1t, ¥ H 2> 5 » Miillerian regressive hormone &
TwX 5, AESROBELEL L T REBOR
BE)—EDFBHEAADBRED LT, TIMm X T
B X O 0iEHEI T H 5 5a-dihydrotestosterone
(DHT) x4 5 receptor 23RN\ LRZ LT
WARDRKREERTHERFTH Y, T2 Tim
1346, XY OB HD N bRAMI L 0L
M (B, BBEXRI) T, BEEXALIF TE
BRABFEEBA»Z AU ETL» M LH
ERENC LR ET5,

BRERL+ T, E, E,, PEEDEL SIE,
BEBBREOELHRFEMFREDKT, BHE
TED b7z Leydig cell DiEH e steroid hor-
mone EAEIZ Z b D hormone 7% Leydig cell
TEEIh TV EREHTEL0LBbh
5,

hCG &z & b i+ gonadal steroid EE 2 E
H L7z X LH 2 Leydig cell i©fER U ster-
. oid hormone EAZ R L T\ 5 Z &E%RL T
5, hCG 7 A b OREIBIT5 Z h g TOHRE X
et T5H0NIREAETH BN, Tn T
X LH o MpERE? G < HRBCRECS 5
7o —18]3,0002> 55,0008 A2 D 4> 7z~ hCG 5
BRIBBCRIE Lokl s ELORD,
—7, hMG AR TR KB et BE5EEDOR
BbE 2 bh3h, MiF FSH ZEBETZLER
IO THEERIICR S %\WBTh 522584 /H
TRIGH e hotc & & X FSH X steroid  hor-
mone EAICIIESE L CWinWATREMERE WL B
ohb,

Tfm T TH DHT receptor % K3 %9
O T negative feed back ZhR 2@ 23 i LH
BEALALLHRHCIBACKIGE LIS &
MR EE 2D, —F, OFEREIRE LAY
AL b LHRHKEH T ARIGZTGLATE
T &7 FSH OB I K LK E L, FSH o
LH-RH &5 2 KRG TES>H|E I LT
5913 BRIGOFRRELTETEZLRD DL

HERE40E 7 5

gonadal steroid iZ X % feed back ZhRTH %,
Tfm <3 estrogen (E) BEN NEL, Lhxird
IR T aromatization IEMEELNEEL, T ik
E Iz conversion X1 598D ¢ Tim DO HIK T
EBBERIEERABFIIEVLELORS,
FSH x4 % T @ feed back #BXEEHAS
FRBWTLHEAEL V22, Ei X 5 feed
back B X F % 3 2219190 ¢ Tfm T X
gonadal steroid % 41 L 7= feed back Zh R T HE 2>
CIEERABFL i FSH cilglfych 5. &
DT LI FSHEKIGO—HBICiXa b 5 508K
M FSH B E R OB b gy,
WHEBERHED LH & FSH 0oBRE0ERIZZ 0O
FSH @BtoFHRA L b B L T\ 5%, Tim i
BWTENXLH & FSH \E i llfls R F L,
P33 E,EHHAL CHBCHHSRLET 5170,
BMABSFCLHOAIMEHRLET 5T
TIm TR ZDFHREYH IO T, Tim Tk
gonadal steroid D MH R I LH iz L T d
FSH R L ThBEREEELLNRD, LichiD
THERRBERO LH, FSH t RIETHELR%E L&
zbh b, FSH 25 gonadal steroid ¢ X % feed
back DHIZ L W FAMI N TV B EFEETH D
VERE B R 0 gonadal steroid EEE T2 K6
LCLHM®ERALI XS5 FSH b LR T35 &%
z b B b, FSH 347 < & 248188 © 0> 7n B
EhHETLOREALXEHB L, BRLVDOH
HETCx OB DODFSHDO EH X FE L <,
gonadectomy 23H #8123 LH & EANE L T\
5, ThbonZ Lix FSH 4 WA 2 feed back
BEOZIIBLD TR ExRL, HEH
KRB I WERESLEM FSH ifiHmE LN L
THEBEIEET A RIS, C0Xo
TAESKERE D FTREME 1T D\ TR & RGP0
» Y, Franchimont et al.®X FSH 435 #1143
5 EHHRWHE inhibin OFEZFEL T 5, B
Z B REFTRIEFHBEE N LT FSH#
HWEOEE N2 bhli+ FSHEE®NER L
TwichDEExbhb, ZDX 51 Tim TR
—>» FSH ZWHASEE S ERT, Tihkbb
gonadal steroid % /" L 7= feed back H¢# X #0%]
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Hiz, FSH 84 E % /i L 7o B R ERE
LTRY, 2O ENFSH#EEBORHNEEZE LD
hBH, ZOZOOREEENEICED L ST
B D B OoT BN DOWTETATH S,
ZhETo Tim BEOBFERT R Leydig cell
VB LTI —3 L T 7971020508 BRI B L
TE—HL Ty, EEFTRIBHEDIZEA
EX k4T dark cell & clear cell TH®» bR
TwhEWS T LT, BADlFd hie—HL
7. LU ZORIAHFEEIC L Y clear cell &
FSHHMAR, dark cell BT D Sertoli cell &7
% DM clear cell K7z Sertoli cell, dark
cell %% DIEHER & 35 DV, SRBH & B
o Sertoli cell &35 %D Grhsb, HREL D
dark cell 2% Sertoli cell TH % Z & i&DWTidn
ThoO®E S —F L T % clear cell 23 Ser-
toli cell EMMPEMIIT DO N TIE—FKL T i
W, Miller™ i34 2 » A5 H198% & T Tim
BERAZOBHE LY LFECHANI L ZASHEUT
Tl¥ germ cell DFXEHEEEATH O T
L ECRRINT A0BCRETLORTH D, B
IR B EAE LB EERCRIL
febHEL WS, 1HIXE 2 B0 BSOS
PREDO—RE D TWAB I EXE LB LK
HESLSZOBRETRIVERESEVEREDLR
%, ZOHER L OLOMRERFE b dark cell
L0 bED% - clear cell BFEHEMBE TR
Sertoli cell & ¥k X5, dark Sertoli cell(DS)
1% pale Sertoli cell (PS) Ll RS H1LL,
MR/ N BCE &, BRI & OB T2
S ENSLERR I S EE O Sertoli  cell,
PS 131 0o RH R A 7o < BT SUXIRA © #4
HLBRNEEIRZLL, X ) REE D Sertoli
cell THBHEE2zLNS, BRPIEFETFORB
M S E HofER s LA oKX A
T 5KRBH D Sertoli cell & Z DR E DD
KoL E T 5 kE D Sertoli cell
DZEHEET D LA TV 592, Tim
D"FED Sertoli cellizoh b EITBLMNCE R
%, KA Sertolicell 127 v ¥ r ¥ VARG, BT
BRI THE IS & LTh, HREE Ser-

CIEAg

toli cell B3FEFET 5 D D»,
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& LR, 31: 447, 1983,
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o
=3
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