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A STUDY OF MALE INFERTILITY WITH SPECIAL REFERENCE
TO SEX CHROMATIN AND SEX CHROMOSOME

Yukimasa NAGAHAMA

From the Department of Urology, School of Medicine, Kobe University
(Divector : Prof. J. Ishigami, M.D.)

Out of 682 patients who visited our male infertility clinic during two years from January of

1969 through December of 1970, 598 have received the sex chromatin test.

Testicular biopsy,

seminal vesiculography and determination of hormones in urine as well as chromosemal analysis

were performed on chromatin-positive males.

1) Nineteen cases (3.2 %) of 598 who were recognized to have impaired spermatogenesis

were found to be sex chromatin-positive males.

2) Sex chromatin-positive male was not found in oligozoospermia, but found in azoospermia

only. Of 207 azoospermia, 19 (9.2 %) were found to be sex chromatin-positive males.

3) Seventy of 138 azoospermia showed germinal cell aplasia, and 16 (22.8 %) of these were

found to be sex chromatin-positive males.

observed in all the sex chromatin-positive males.

in addition, the proliferation of Leydig cells was

4) Such findings that sex chromatin was found in 0% to 6 % (at an average of 2.5 %) of

Sertoli cells and in 5% to 17 % (at an average of 11.0 %) of Leydig cells in testicular tissue

became a useful index to make a differential diagnosis from Klinefelter’s syndrome.

5) According to the classification by Ishigami and Mori, seminal vesiculograms of 19 sex
chromatin-positive males were divided as follows: 2 (10.5%) in type I, 9 (474 %) in type II,
5 (26.3%) in type III and 3 (15.3 %) in type IV. The type IT was the largest group in number.

6) Determination of fraction values of urinary 17-KS were performed on 19 sex chromatin-

positive males and on 16 sex chromatin-negative males.

As a result, no significant difference

of the ratio of androsterone to etiochelanolone was observed between the two.

7) Chromosomal analysis was performed on 15cases of sex chromatin-positive males, and

14 (93.3 %) of these were 47, XXY type.

Only 1 case (6.7 %) revealed a mosaicism of 46, XY/

47, XXY and spermatogenesis was, though very slightly, observed in the testicular tissue.
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a) W%

19694 1 A 25197047127 & T 2 SRR 2 F
DEAKEZL L HRRIEEE 26D 5D, BT
¥ 30~60x10°/ml o [LigHyRE OZIETIELIR, ¥
T 30x105/ml YTFoBERZHHEN2ABLT
WS TIE OB THIE R X O kAR E B e 4
<D 207 Bl ERT 598 Bla g & L.

Fio, WRBELCTEERF BTE 70x10°/ml
B ¥ 7eiEZ i oRs b hicBF) 508 & IER LT

(AR OBAIE L W T EmRER O R
DHRICLF) 508 E R L Lz, TakEEHMLLT
LTI EREFRE LIS oHEEEA 1 K020 Th
WERL .

b) BN

1D Sex chromatin test

SC BEORE L L T WHIXARRGENES P
PEREIELHIBE A buccal smears & IRASERIR 3R AL
A& blood smears & U7z,

Buccal smears OIREUE: + #HREo O ERA K
THREHREETF TR E 80T, AL of
TR %, HLATHABEL T ig7T L7 3 v
DPREETLICAT A FHF AL, 1~ 21D,
ZOENLEBLILL S 1KDOAS L FHTALERIE
SHEELAERBIRAL, BEbCEERCET. HER
19527 vz —nb=—F L OFBRAKEL, FH
BEENC/FR T 5. BRI 5 SHU RE35.

e HPEHD - EEBROERY

® 100% =4/ —LEET 34

® 0.2% Perlodion soultion 2 u

® 2R 20%ba5#

@ 70%7ra—n 5 4rfel
® 50% ” 5 Vi
® ZEEK 5
®@ 7o - ‘5 7
0.1N-HCl 56°C © 4 fEELA
® FREK 5 4
[{) V4 5
® FA=v{EHE 5~10 »#
® 70%7 = — 5 »
® 95% V3 5 7
100% 7~ 5 »#
B Fvv—n 5
” 5 »#
® EWERLEV 3B ALY A THATS.

FF = VR OMERY: : 54 = 1.08 #50% =
27 —n 100cc Bl 54 = vIRIFK (A) &5

B, BEEY X 9.7148 L SAE 2~ AEY — £ 14,

714 8 ZFREK 500 cc Im AR U RFIREE (B) &F
%, #1LC 01N-HCl 32.0cc & FE2 (A) 40.0cc I
LU (B) 28.0cc #iRAL F4 =v{#fikE L.
FIoRMMBHRERIS DS DF A FREd B
7.

ok OFSEIC XL, buccal smears OB
5 X OB ARESEICER O 7\ 100 % 7oi3 200 [EOHfE
BEEEL, Barr MET7obh SC EiEcEEL A
XX 1p RSO MESD L Lic (Fig. 1), blood sme_
ars OPEIEOERN, TR & OB O ik
REY, 500 EAHEL, SC &L To drumstick ik
BHEEOAFROKRES 1p ASOpZETS L L
(Fig. 2).
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AL 2P, HERIhefi JikrEmbe s 7 v
KHEHCEL, ~<bFv v - oo vifadls
ol s PN

BHEBFRD S UEE TR TV AHF
BT X » OSBRI RicdeS %, 1) germinal cell
aplasia, ii) spermatogenic arrest, iii) hyposper-
matogenesis, iv) normal &4, IBICEERD
MEEL, TN, RiELoRE R I UHEAB S
WU A E I OB B DWW TR L, ¥ 7 Sertoli
Mk ko Leydig filicisi s SC o HBHE
DWTRERT LA )
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B0 5 IR B A & RS E 2 i s -
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PR IR 24RE [ IR & R X &, IR b gonado-
tropins Hifitfii (LAF UG L #53) ERODIZ, 4
KAy 1000 ml LU F7e b4 R&%, 1000 ml PA f7¢
DIEERER IS LT EETHLED 5 B0 1000 ml
%, Wi 17-KS (i 38 X O Z 0 FEflEERED fodiz
250cc #, IR+ estrogens fifids X U° % O G Hiffi e i
Dtz 250 cc & Biochemical Procedure @ Los
Angeles ffifi+ v % —12, PREREIORFHI LA Hifis
PG TE A X 9122EmL, KL e 0T, UG Ei
IZiEh A ) v s H: AR LV, R estrogens GEE R X
RF D4 EfiEiz iz Brown g v A F b= A | m
7w @ chromatography # 3 7c\y, 17-KS Zphififi
3. chromatographic fractions (2 X% DTH 5.
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a

C

Fig. 1. Sex chromatin in buccal smears; a: typical chromatin-positive nucleus from a

normal female, b: from Case 1, c¢

(Thionin. x1000)

: two Barr bodies nucleus from Case 15.

a

C

Fig. 2. Sex chromatin in neutrophil; a: typical drumstick from a normal female, b:
from Case 8, c¢: from Case 20. (Giemsa. x1000)
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KB MER QIR 121D Zo¥ D LB TH
5.

@ EFER~-Y v 10~15ml.

@ FEFABRFTURBLUKKFCHE 1~ 28H.

® ®i 300~400rpm 5 53fE.

@D HHHLDAE LT R\Wwic HEg (Medium
199) 4ml DTl » B AK, MmiE 1~1.5ml %
AN,

® Phytohemagglutinin-M @ 2 ~ 3% Nz X <
<y Fv 7L ThbLERTS.

® By 37°C ces~T2fR I 5.

D RlaREATEREIL DX D 2 RY Bk
7.

@ HEFEHaresFy Q0pg/ml KFEKR 2~3
Fai dk IRBEL THb Shafclt 2 ~ 3 B4
5.

® FEROADIE B IV BT OV fifir © <y

FTX L REMLThb ~—A FREBECE L 1200
rpm C5 45HERT 5.

® FEPECHEC A~Sml OERTINE 2y
F v 7% 1000 rpm T 5 43fElEiL.

® e 37°C RS TERR (ER1 : 3K
3) 4~5cc Mz €~y Fv 7% 37°C CLO~155
& incubate %,

@ ¥y Fv sk 700rpm C5SHEE.

@ 03~0.5cc DIEIED X 5 LB
CCHBLAL I TR (AFALT Az —A 3 KEEEE D)
3ml o < DIz 205 HEE.

® vy Fv 7% 1200~1500rpm ¢ 5 HREEie.

WERC 3~4ml DAL TRENEZ E-Xy F
v 7t 1500 rpm G 5 SfEETL.

® WECHL ) THREYMLEEY 0.3~0.6ml ©
MR LT 5.

50% 72 — ARG L TRWIZAT A FHF A
ISR D 2 ~ 3R FL, TAz—AF Y
FOKIEFEEBLERIES,

@ FrFRpErEiind.

Kk, #REr m — AT 5 50 2 EEH.

® RRTHD 5B AL A THATS,.

TE& o AR 100015 0B MEE FCHEL, 2%
PRI ARNE O Je R LB X < SRR L oMl R OV
BHICRY fuathir BEd 5 & &3 Denver-Lon-
don system W&f - CHREMLGTTE I I .

W oE K
D EFLZFRICEFERTFIRTD SC LBIHEE

12T

E#To SC HEHEET, buccal smears D8
£, T~33%¥21.3% THhH - fedd, IEFEHBF 0
#rhd6 0 Ko SC i Bdbh T HbThd Al
0.5%Bb T T ¥ (Fig. 3). blood smears
D, EFELT L FER 500 B 6 ~30E i
12.9f@® drumstick 3R b FHEBEE 2.6 %
THote., ULHLIEEBT i drumstick (14 < 3%
Db NTeh- 7z (Fig. 4).
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Fig. 3. Percentage of nuclei with sex chromatin ;
Barr body in buccal smears.
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Fig. 4. Frequency of nuclei with sex chromatin ;
drumstick in 500 neutrophils.
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2) BRI D SC(+) FEOHBHEIZOL
<

BRI S DT TR & L, BUARITESE 682 4
D5 EREEEEDEENE 2 b b K 4 30~60x
105/ml D Z R TAE196, 3x10°/ml LA FoEERZ
K5 THE 372 B (54.5%) ¥ X OVENG 14 207 B (30.2
%) DEET598 Bl (87.3%) DHMAMEZHOWT SC
test DOFEE, BHEAITLESE 632 FIH195ID 2.8%12,
RS e ED £ 2 H b 598 Bk 19610 3.2 % i
SC(+) #EARWEIh, Fh SC(+) HxEErc
ZHEFREC SO TRALRT, B HECOLEDH
nic, ER RS SC(+) #HOMBBE X 207
G196 9.2 % TdH - = (Table 1),

Table 1. Male infertility and sex chromatin.

DX Chrgmatin test | positive | Negative
Male infertirlrirtrrry;r 7(4") - (=2
Oligozoospermia 391 0 391
Azoospermia 207 19 (9.2%) 188
598 19 (3.2%) 579

3) SC(+) HDREIFEFWZ ST

i) Case 1, L.T. 38%, TH. % L4t
BUI32X TH - o, Rl <, ARITE TS - )
) - YhR 7 E OMATRIRYHE T & I RE iR T
U RN 6 48 A A, SRR BRIz E 183
cm, {Af 77kg, fEHdE 174cm OMER O Bk THh
505, OFEE A EBDLRT, IKE - REDORE

(limefeltevs Conden
Ninciellevp Sym ome

LESREORARBIY =ABOLURTH L. I
HAF IS bR, BRI 8em LIEHATH S
Ay, AT 27x17Tx6mm, A26x12x11 mm L /)N
é <. BRI LIEN; 2 TRUATTTRE T 5 2vIMEHIK T
. FHBEA TR 4.0cc, H=0BENC
%75 ﬂxbbe*H FIXERD B R, AT B ds X
Un’u{&ﬂ:%”fﬁé REFR&Rdlcw, travig
L REATREZEDI.

Sex chromatin test: Barr /M4 38%, drumstick
3.2%.

Karyotype : 47, XX-long Y

Y/F=1.1 (Fig.5).

Jg# gonadotropins Hififii : 92 m.u./day

PR 17-KS {ifi : 10.6 mg/day

JRr estrogens fif : 23.5 mecg/day

SAARSG - A X 7 {2 L TR E WL R
MICix MR R &, Sertoli fiflaDAHTHDL R,
Sertoli MifEiZix 4.5 %12 Barr /MEDGRSH B iz,
JERERE TR RS L TR R D b D . [HIEIC
1% Leydig Mifuasigrd: UMK A A b5, Leydig
HIRIT1313% @ Barr /AMAASERS b h e (Fig. 6-A).

ooV ikE : EFEORFIFFETRIL 32
mm, A 45mm TH5HA, MEOREIETHS.
FAAFEEL 98" T A - D ST TROLHEMN
(+) TH- 1t (Fig. 7-a),

ii) Case 10. Y.K. 32}, R}IBOY DL EDH6
FE LT, FiEs ANiC AL B, B

A LD L 1T
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Karyotype of Case 1. Y-chromosome is long (Y/F=1.1).
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Fig. 6. Testicular biopsy; A: Case 1, tubule showing hyalinization and hypertrophy of
the basal membranes, B: Case 2, C: Case 3, showing ‘‘ghost tubules’’ and
nodular hyperplasia of Leydig cells, D: Case 4, a loose connective tissue is
remarkable. (A, B, C: H.E. x100, C: x40)
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BE, FEBICERRTNE L O, AMEMRE 3 4,
A IG5 5 TH H MBI RS 2 i X
P hie. WIashe i i & 171 em, (k72
kg, itk 165 cm =2 i o (kg < i PRI
BEBATVLRLHEAFIIED bRV, 0TI,
KE - WEELBIZZL ST, BB EBKEOH=
Al x L Thb, EEORE XX Tom LIHFEIER
KTH BN, BHOKE I EAELIZ 30x20x20
mm &L, BRZRRIMEI A S he.

R s e, REE - AUV Th B IEE,
Hfraed@Bdbhiu.

Barr /MEk 6%

Drumstick 1,8%

WX 1.5cc &7 <,

Sex chromatin test :

a

Fig. 7. Seminal vesiculograms; a:

iR SN

Case 1, b: Case 2 and c:

R JUREN Yy 183
Karyotype : 47, XXY (78.7 %)
46, XY (19.7 %)

XY/XXY mosaic
8).

Sex chromosomes : M (Fig.

LHAMG  RFERARL BRI D 3 ~4 2 DR
BIIXRHAE DR TR, BTCED FToRT
B R 2GRD b icns, K ii@’J\éfifr{ﬁ” P

WA xR b3 Sertoli MDA THDL R,
THREWAZ O, KEBIIIREL, — Mo
A kb3 ‘‘ghost tubules” r7c- T3, [HH
Zit Leydig Mg o4 p3idH 4. germinal cell
aplasia # 73R4 o Sertoli Hifimiz sy »T SC

1.3 %2R b vlc s, spermatogenesis 0)*,‘}%“]'}"2-'1'

C
Case 4.
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1) 1 ﬂ ‘IIZ I i’l uun i n

A gl

RN ey "

l! LR

o

4nA .o ' ‘ A

e, pmale LT

"))" IR IR RN NT Y

Lot

e
0 05 48 B3B8 a0

b

E ——

£

.._% ..“
MR o

Fig. 8. Karyotype of Case 10. Sex-chromosome is XY/XXY mosaicism.
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Testicular histology in the sex chromation-positive male of Case 10. A : tubule
showing spermatogenesis through spermatids. B: Leydig cell with a sex chro-
matin, C: Hypospermatogenesis in upper side and germinal cell aplasia in the
lower side. (H.E. A: x400, B: x1000, C: x40)



Fe¥t © BYEAMT - PEY O & R ORI 485

13 SC iR b hich -7z, F1o, & {2 germinal
cell aplasia DOREHIAE ML DOMIECAF/E+ 5 Leydig
Ml 8 %2 Barr /Me2sRo b e (Fig. 9).

oo BU e AEEARR DOz —RIERFR
Lt T b, FEORIIALLE I 45mm T
FEEOREXET. LOALEEORFEIARRT, F
ST 1147 THETIRIRMRAR TS - o (Fig.
10).

Case 7

Case 5

|

Case 12 Case 1 "

iii) Case 15. T.F. 33%F. RHBBAF DL EDEE2
FEUTHIE, M1 A BERE & KRR I3FsRC
FTRELDRL. FREMEESETHS. HE 176
cm, fAE 65kg, {5HiE 174cm D525 D BRI D
(B TH HBMNFORE TR, KREXA L, B
BIZ LT =ARo L MNoREREXYEL T
W5, THELERRESLRR., BT Tem THA:
G 2 [B DM AR ] & A R I, L L S

Case 8 Case 10

Case 14 Case 16

Case 18
Fig. 10.

Case 17

Case 19 Case 20

Seminal vesiculograms.
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Fig. 1l. Testcalar bistology: At Case 1, Bi Case 13, C: Case 14, D: Case 15, All
cases show proliferation of Leydig cells and a sparse lining of the tubules
and peritubular fibrosis in (A) and (D). (A- H.E. x100, B, C, D- H.E. x40)
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DAERIA 12x9mm, £ 12x10mm LX<,
FRNIRI A X i, b 2 B VRS RE
AT RIS, B CliE 0.5cc L 7
Flx e BdbRis.

Sex chromatin test :
18% »* one Barr body
7 % Hs two Barr bodies

(Fig. 1-¢)

Barr /jMk 25% {

Drumstick 2.8 %

J## gonadotropins f# : 20 m.u./day

R 17-KS {& : 6.2 mg/day

JRH estrogens fii : 11.4 mcg/day

EHARG 0 REHIE I S THMIAE AL Sertoli
gD LT Ho b, —#io Sertoli MiLiTiLze i
AR bI D, JEEBITAEE L, peritubular fibrosis
NRDHNA. Bz Leydig M8 C
nodular hyperplasia 23 b i 5. Leydig fifizis
% SC DBBEIX11% T, Sertoli Mz Tix3.7

a. type I (++4)

b. type II (++)

c. type III (++)
Fig. 12. Seminal vesiculograms: a: Case 9, b: Case 3, c: Case 11 and d: Case 15.

d. type IV (+)



Table 2, Clinical features of 20 sex chromatin-positive males.

Clinical Findings 8%};0 matin Urinary Hormones
= - — .
RS @ R=

ﬁ()' g ﬁ Rf % '.M‘-)‘ § g vy 2 4]
& o % |ET| M I o Q O o 2
g @ £ g [ Bel . | g g 2 9 s g 2
2% B | Rign | B lse| 5|2 5 g % Q 5 &
o | < A, | Right | Left § = sl a o S = ™ = g
§ years| cm mm % mm S’ years| % % 5’; [m.u./day[mg/day(mg/day rﬁcg/day ‘ (}%
1] s | solarxel2exii|(=)] 32 | 3 | 82| XXY | ez | w6 | 74 | 285 | G
2| 35 7.5 | 27x16 | 20x10 | (=) | 38 20 1.8 XXY 114 12,2 1.9 7.7 G.
3] 31 7.5 1 15%x 7 12x 7| (=) | 42 20 2.4 XXY 25 6.3 5.6 5.6 G.
4| 28 7.0 20%x 7| 18x 7| (=) 34 19 2.0 G.
51 30 8.0 |32%x13 [33%x16 | (=) | 32 29 3.2 XXY 51 G.
6| 38 6.0 21x11|23%x 9| (~)| 34 22 2.0 ‘

7] 22 | 6.5]19% 8[20x 9| (=)} 38 23 | 2.4 G.
8] 29 5.5 21%x 8] 19x 8| (=) | 31 12 1.8

9| 28 6.0125% 9125%10 | (=)| 35 26 1.6 XXY 58 10.8 13.5 G.
10 ] 31 7.0 30x12 | 30x12| (=) | 40 6 1.8 | XY/XXY andH
11| 32 7.0 | 27x12 | 26%x12 | (=) | 38 13 2.0 XXY 11 8.8 23.5 18.2 G.
12 32 6.5 ] 32x11 | 31x11 ] (=) | 30 19 3.2 XXY 3 10.3 25.8 G.
13| 26 7.0 | 25%X10 | 25%10 | (=) | 36 24 1.2 XXY 30 7.1 17.1 9.4 G.
14| 30 6.5 12x 8] 15x 9| (=) | 35 10 2.4 XXY 55 7.5 22.3 7.4 G.
15 33 7.0112% 9 12%x10 | (=) | 34 25 2.8 20 6.2 8.5 11.4 G.
16| 33 6.5 | 23x11 | 23%x12 | (=) | 37 24 2.6 XXY 4 7.7 17.9 10.3 G.
170 31 | 7.5 14x 9] 14x10| (=) 31 | 13 | 1.8 XXY r G.
18| 25 7.0 120%10 | 20x10 | (=) | 39 16 2.0 XXY G.
19| 3t 6.0 23% 9 21x10| (=) | 41 12 1.6 XXY G.
20| 13 5.5121x10| 16X 9 (+)1| 35 16 2.4 XXY /3 3.0 14.4 6.3 G.
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Table 3. Clinical features of 16 sex chromatin-negative males.

Case Number

\ ‘\ Uri mary Hormones

Clinical Findings \‘ | ] Testicular Histology

] | \aig\ﬁ\@\\g . f~«

| 8 G I \ & } . | B i
| i ¢ s | gz | E | s | £ 8 8 | s B
o el S EE B E T e B2 8 FE8
$ & [me|ien | 5|3 S S8 ] CHINE R B R

P S [ = —_— S < =
years } cm mm ] mm @ ’ years ] (;)‘ﬁ \ ﬁ ’m u/daylmg/day‘ mg/dav mcg/day ]l &;EJ E A §
36 ’ 8.0 |38x15|40X16 | (=) 28 (= l ‘\ 25 \ 9.2 ‘ \ 14.6 \ G. A. ] (= ’ + 1
25 7.5 | 29x11 ] 29%x11 | (=) 40 \ (=) \ XY ” 30 12.6 ‘ 14.0 9.5 G.A. (=) (+ t
31 8.0 | 32%x20| 30x16 | (=) 38 \ (=) | l 14 \ 3.0 \ 9.5 \ 3.8 G.A.‘ (=) | = 1
33 8.0 | 34%18 | 40%20 | (=) \ 27 \ (- \ 10 \ 7.4 14.1 ‘ 5.7 G.A. | (=) (+) i
33 \ 7.5 | 40x20 [ 36x17 | (=) | 26 \ (-) i XY \ 34 5.6 \ 14,1 4.7 b G.A. (=) + 4
34 8.0 | 27x13(27x13| (=) \ 34 \ (=) ‘ \l ‘ 6.3 \ 9.0 \ 15.0 \‘ G.A. | (=) (+) t
29 \ 7.5 | 3ax25 | 32x20! (=) 26 \ (=) \ ‘ 7 l 15.2 | 34.8 \ 19.4 }G.A. (=) | 1
30 7.5 | 46%X20 ] 42%X16 | (—) 23 \ (=) | XY \ 12 7.0 \ 16.2 2.1 ‘G.A. () (+) -
30 1 7.5 | 26x18 | 25%x18 | (=) ] 22 H (=) \ XY"! 3 \ 6.0 | 11.9 \ 4.8 || G.A. (- (+) t
37 | 8.0 |40x19]40x18| (=) 21 (=) I Xy || 24 14.4 ’ 29.8 \ 16.8 \’ G.A. | (=) (+) 4
23 8.0 | 43x28 | 42x22 | (=) 27 \ (=) ‘ \‘ 6 \ 8.1 \ 16.9 2.4 \ SCA | (=) | (P )
28 7.5 | 40x16 | 41x17 | (=) 24 (- \ XY \ 1 ‘ 1.5 | 20.8 \ 1.8 HS | (=) | (=) 1
35 8.5 | 43%26 | 40%27 | (=) 25 \ (= | XY \‘ /3 5.0 \ 1.9 | 4.6 \ SA | (5] = 1
26 8.0 | 50x25 | 46x20 | (=) \ 26 ‘ ) \ Xy | \ 7.7 | 219 Bl | HS | (=) | (v | -
32 7.5 | 43x23 | 36X19 | (=) 31 \ (=) \ Xy \ 26 ! 12.9 ‘ 9.3 | R S N I G I
35 | 8.0 |aaxas|ssx28 () Lgs N H £3 | 8.4 | 2.8 I \\l SA | (=) | (o 1

A

|
|

HEYIRH T BIRR - FLHE

T T (T N N S B liNodularHyperplasia
RN N N N N N N N N Y N N R N N

NN SN N SN SN N AN AN N N AN AN AN N

68¥
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Table 4. Sex chromatin and histological findings of testis in 138 cases of azoospermia.

1
Seminiferous tubules ! Leydig cells
!
increased

1
Germinal cell aplasia normal —
)

decreased
)
Spermatogenic arrest —
!
1
Hypospermatogenesis —
¥

Sex chromatin test

Positive Negative
16 (43.2%) 21
0 16 (22.8%) 9 54
0 24
0
28
0 20
1 (25.0%) 3
0 1 (2.5%) 10 39
26

9%CH - 1o (Fig. 11-d),

BosRyEEg  BoSROETILEL, IEFOR
XA 3vmm, £ 32mm LPXL, Fl, F45H
B 88 T, At - EOSETRIVEOYERNTH -
- (Fig. 12-4).

4) ZEHMEH%E - Sex chromatin

BEYERIED 5 B4R THE 138 fEFIT D CTEILAM
2ERL, FOLSHMAET germinal cell aplasia
706 (50.7%), spermatogenic arrest 28¢ (20.3
%), hypospermatogenesis 40#1 (29.0%) TH-
7o, 2@ 3% SC(+) 17H0SIMEkEIL germinal
cell aplasia 16f3s X % hypospermatogenesis 1
-, germinal cell aplasia 706 1661D22.8%1C,
hypospermatogenesis 406 1 FID 2.5% SC(+)
HZrEDbH R, Fi Leydig Mz OBENFEDD
NAEFIC D THRNE, 45609 17610 37.9%,
germinal cell aplasia \CfRaETHUE37HIP166]043.
2% DERI SC(+) MREw bRt (Table 4).

SC(+) #HoLHMRBGT SEMCIMERB A
Hax by, EEE ORIV, BHEDOKE XX
KAPRE Tl FALL, £ OFRIDI,
ME AR R kX, Sertoll fifgD0ATHDL
, T, BEEEOMTHIEEOCDEREIINE T
hIRETRS AL & < Mol 2R3 ‘ghost tubu-
les’” 821, peritubular fibrosis (% Case 9, 11, 12
BI04 EFICRD B (Fig. 11-A, D, 13-C,
D). Ll Case 10 @ 1 fflic germinal cell aplasia
BB L REHOE 2MC spermatogonia As  sper-
matozoa iT% % ¥ T D D BD DR THEBE H R0
LBtz it cieo~i (Fig. 9).

B Leydig fifmiTik, KZ7famc By
3o VR Lo fliE & IR0/ X IsHEAED b

, BrEEIEMF nodular hyperplasia #2101 %
T b EMEEC LS THY, BEREATE<
v HEREL T (Fig. 13-A, 15),

Sertoli #ifaic i 2 SC OHEHEII0~6Y%,
5 2.5 B DEFEC, Leydig M Tk 5~17%, F
¥911.0% & 2RE L/t b b buccal smears COHIH
BB i,

—77 SC(—=) BID LM Tk, SC(+) #iogis
EhD L5 BT OZHMFHERR IO Ley-
dig #ifE® nodular hyperplasia 32+ A & BEX
i\, FofE Case 25 o 14 Leydig fifgoisg:
3 L O nodular hyperplasia »3Z b R7ehs, T
BEMR IO SC iBd b ioh- 1= (Fig. 16),

5) SC(+) ZDORED 5 RvRGE

SC(+) 19ADHED 5 IRV MBI BT, FOTH
DREXIEAE BIT 32~60mm OFEPF T, FEO
RA 431 mm, £ 42.9mm X EHKER IEIE
EORHEERERIRD b,

B FmOSEBRC LI, TRRH (47.4%)
TEELILL, DWTHEZ L6 (26.3%), VAR
3% (15.8%), L TCTI®A 241 (10.5%) =&
Lhio, g7, BAAEL 67°~114" F592.3°C, 19
BIFLSBIDTIZGTR AR (1) 2L, 48121%1cs)
H () BPRDLACHEAR ) XEDLRE
otz (Table 5, 6),

6) SC(+) HBDOWFGIWFHIFTR

R gonadotropins FEMHEWCBIL Tix, SC(+) 20
Bl 5 HL2BCHEIT U I, £ D 5 BREFIT2, 168 IO
200 47w LIk 3mu./day T OEEY 23
HIEEGIb DB, SC(+) BHRHEILFIOFEY
fix 42.3m.u./day L@EfE%RL, SC(—) 16HDF
B 9.0m.u./day & ORNCITE S 2B B AR
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Fig. 13. Testicular histology; A: Case 5, B: Case 7, C: Case 9, D: Case 11. A and
B showing ‘‘ghost tubules”, C and D showing nodular hyperplasia of Leydig
cells and peritubular fibrosis. (A, B: H.E. x40, C, D: H.E. x100)
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Fig. 14. Testicular histology; A: Case 16, B: Case 17, C: Case 18, D: Case 19. All
cases show nodular hyperplasia of Leydig cells and ‘‘ghost tubules’”. (A, B,
C: H.E. x40, D: H.E. x100)

-

- o
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T: v hod A V, -
{ SR e T s e, TS e y
Fig. 15. Testicular histology of Case 20. The Fig. 16. Testicular histology of sex chromatin-
seminiferous tubules are small and their negative male: Case 25. Numerous
basal membranes are thickened. Diffuse tubules lined by Sertoli cells and nodu-
Leydig-cell hyperplasia is found (H.E. lar hyperplasia of Leydig cells are
x100). found. But a sex chromatin is negative
(H.E. x100).
Gonadotropin | 7-hS Estrogyen | Androsterone | Etiocholanolone
. o |
; [
o0r ‘: 20r 101 < 2
x [ X X ‘ x
s0F [ s 3 TR
\ I
30F i ) : w % i
x ‘ oF . x
< St 1 L
or x - | % 5 x :
I I I W [T T TN L m w [

Fig. 17. Relationship between various urinary hormones and seminal vesiculogram.
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Table 5. Seminal vesiculographic features of
19 sex chromatin-positive males.

Size of
Case main duct | Age Seminal
Number| Right Left .| angle | vesiculogram

mm mm :
1 32 45 98° o type
2 38 32 90° I\
3 54 45 93° o »
4 50 56 90° o »
S 39 37 87° v 7
7 45 40 85° o
8 32 37 90° m 7
9 53 62 112° I 7
10 45 45 114° o
11 34 37 100° m »
12 45 43 78° o »
13 60 62 67° I 7
14 45 32 90° o 7
15 35 32 - 88° v 7
16 52 55 90° o
17 50 47 97° o
18 |, 32 34 110° m
19 |7 a7 39 90° m
20 39 35 85° m

Table 6. Classification of seminal vesiculo-
grams in 19 sex chromatin-positive
males.

: ‘ %
M |
I T 0 ‘ 2(10.5%)
It 2 ‘ 7 0 | 9(47.4%)
il 1 4 0 5(26.3%)
v 0 ( 3 ! 0 ( 3(15.3%)
4 l 15 0

i ‘19

»ihic (Table 2, 3), 17-KS fEixEHETRC LI
EETRAET, 2EFADEF201T 3.0mg/day L&
fECH -7z, 17-KS ZFEic >~ SC(+) 19615 X
O SC(—=) 166D TRIE L 72, SC(+) HTITL,
androsterone VIFEF 1 1.8 mg/day DIFEELIS
T UE{ECH - 7z, etiocholanolone (TIEFI20D
0.7 mg/day DRREAETH - Fe DM TRCIERE
VC'ZE Py

androsterone & etiocholanolone & @4tk (BA
T A/E HERET) 1k, SC(+) 9 FI 24 ~T0.09~
1.33%F350.40C, 1.0 DL EDEFITFERISD1.33D 1
Bl bhiz. —7%, SC(=) 168ITD A/E iz
0.10~1.70¥%350.47C SC(+) EX#ERL, 13#A
LOBMTT, 1.0 EELTR3IMIcH-7 i (Table

.

Reh estrogens fEit SC(+) 9 flicoTHEITL,
TRCEFETH - 72X, FE{ED estrone {Hix4:
B EMEG, FEF1 O 4.1meg/day X OEFILO
5.0mcg/day @ 2 GO L2 IEFHETH - 7o,
2 X O estradiol EIX&MIEFHETH - 1. Fi,
SC(—) L OMCHELRZITD LRI 2.

*7z, BoRLvEVE, BH1cFEF gonadotropins
{8, B 17-KS {H, Rh estrogens {H3s k¢ 17-KS
SrEfE T3 5 androsterone {3 X etiocholanolo-
ne fE&, SC(+) FIDRED 5 RV L OMCEE:
BRI RSB ks 7o (Fig. 17).

7 SC(+) FEDORELAL I DT

SC(+) 20FR 156z DT RS HT 2 HITL ,
Table 8 = & RS H7-.

15611400 (93.3%) XRElFHAT =T, GOk
B, R+~ 47, XXY #ch - .

FEFI0TIL LB EE46 = DERIL6L =122 (19.7
%) &, P EEAT = ORI A6l =482 (78.7%)
CHLND X5, 2EEOBMARDLN, Bi&EK
SHORERT 46, XY ThHY, BBEHCHCET
BOLoOBMBEENRTDLN, BRITRX b X3
IR E#E 2 b, #EE 47, XXY CHo7c. k- T
FEFI1OL i Y i AR RE XY /XX Y mosaic # Klinefel-
ter fEMERF & 2T s hic (Fig. 8).

Flol4plo XXY #Bo 5% 1 i XY/XXY mo-
saic BAEEbHLhic, b B E48= (90.5%)
PYEERATC, BT 47, XXY Th- 0%, B4
RO 5532 (5.7%) 11 46, XY #lch 7z, %
7z, YRREMEZOWT Y/F 2310 LD long Y 23
L, 2, 188 X190 4 5E0 (26.7%) Db
s long Y ik AR CERIRFT RiXZZs b higds
-7 (Fig. 5, Table 8),

BiELoUlICER

Klinefelter fEEREIT19424F Klinefelter 519 Ik o,
T X7z ‘gynecomastia, small testes, asperma-

estriol

togenesis with a-Leydigism and increased excre-
tion of FSH” DR % § DEFNC DT B I Z# T,
19454 Heller and Nelson!® (& o “CERIKIEE S8
L E Rz, LasL, 19494 Barr 5021 % SC o
FRYEE L U CGHREERFEOERC LY, ZhET
Klinefelter fEfERF & "X TEISER O fnnic § SC
LY mTb 0L Y RTIOLR BB L8
19564F Nelson &' I o CHREI RIS, —771956
4 Tilo & Levan® 2k h v + DIFFHRAMESIT46
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Table 7. Chromatographic fractions of urinary 17-KS and estrogens.
~ |~ 1 A~ ~ ~ ~ o~ f |
= = > = = = =
p— A p— A A A /;
g g i ~
= 4 P8 &
3 2518 <3
e e 2 S g -2 = i
Q k=l Q o i = + —
o a 19 + S S m < |
4 [ =} s g | Z] |- = ~ S <=
] o < = < o [ =] ~ S
Q " 1) ‘B, =1 = % = | e & + -
8 o B @ g » & o 1.8 & = 2} —
= Q = =] — o N 3] = =] =]
a + |73} = =] it ol B 8 . ~ 15) ] — '_s
2 T = - T - - T T g | & g | g e g
QR4 % > 8 o ﬁ @ M "‘5 = bt > =
L g |3 | =3 ) ' | g + \ 7 & 2 | 8
O | = < A m = = o - < =R = = m e
: J ‘ :
1 l10.6) 18| 16 46| 0.7 0.8 0.5/ 0.8'0.391.52 | 23.5 4.1|16.1] 3.3
[ | : :
3 2 12.2| 0.4 49| 2.4| 16| 1.6| 0.4 0.910.17{0.30 | 7.7 [ 1.0] 6.1 0.6
'z 3 1 63 0.5] 1.8 2.3 0.6| 0.4| 0.4 0.3:0.22]1.12 5.6 1.1| 3.7/ 0.8
Z0 11 | 88| 0.5] 28| 2.3| 1.6] 0.9] 0.4] 0.3 0.22|0.47]18.2| 5.0| 9.3] 3.9
*g 13 ‘ 7.1] 0.4| 2.21 1.6] 0.9| 0.4 1.1| 0.5 ‘ 0.250.39 | 9.4| 1.2| 7.5} 0.7
S | 14 7.5 0.9 20] 2.8 0.6 0.6! 0.2’ 0.4!0.32,0.98 1 7.4 2.7| 3.31 1.4
S| 15 § 6.2 1.6 1.5| 1.2] 0.4 0.2 1.0| 0.3]1.33}0.82 | 1.4 2.1| 7.3| 2.0
§ 16 7.7 0.4 1.9] 4.1] 0.2 0.4 0.2 051009 1.41]10.31 1.6] 6.0] 2.7
20 | 3.0] 0.3 0.9 0.7 0.3| 0.3] 0.2 0.3]0.43|0.50} 6.3 1.6| 3.7 1.0
| ‘ | | | i ‘
21 | 9.2\ 0.21 291 1.6 2.6| 1.01 0.4° o.5\o.13§o.24 ‘ 14.6(1 4.4 7.8\ 2.4
22 12,6 0.6 8.6 3.4 2.1] 1.5 0.5, 0.9 0.18 0.47 | 9.5| 2.6 5.9 1.0
23 | 3.0| 0.1] 1.2 | 1.0 0.2 0.2| 0.2] 0.1 ‘0.10 [ 0.58 || 3.8| 1.5] 1.9] 0.4
24 1 74| 200 07! 1.7, 05| 0.5, 0.6 0.5,1.70 1.641 57| 2.0{ 3.2! 0.5
2| 25 ‘ 5.6 0.7 l.4; 1.3 1.0 0.6| 0.3; 0.3]0.54 ‘ 0.5 | 4.7 0.3| 4.2 0.2
S 26 | 63| 08| 1.1 24| 0.5 0.4] 05| 0.5 ! 0.3311.03 | 15,0 1.9|11.9] 1.2
21 27 15.2] 0.9 5.6 2.8 3.1 1.1, 0.9' 0.8 0.32 0.3219.4. 0.9!16.3 2.2
=1 | i ¢ i i i . |
S| 28§ 7.0 0.3} 2.2| 2.3 1.2| 0.2, 0.5| 0.3]0.13 \0.59 2.1 0.8| 1.2 0.3
| | ! | | i |
€1 20 I 6.0| 0,21 2.1 oot 10 | 0.4 0.3 1.010.22/0.22] 48! 1.4| 3.0 0.4
£ | % 144 09 35 53 1.8 0.7 0.6 16 017]0.7616.8 3.3 9.2! 4.3
I i
wo| 81 | 81| 0.6| 24 27| L1} 0.5) 0.21 0.60.22 ‘ 0.69 || 12.4 | 1.2 ‘ 0.5 0.7
| !
“ 32 115 3.6 2.3 35 0.5 0.8 0.3 0.5, 1.03!/1.60 |11.8 1.5 8.8 L.5
33 | 5.0] 0.8| 1.2 0.6| 0.9 0.7| 0.2, 0.6 1.33]0.39 | 4.6| 1.5| 2.7 0.4
1l | i |
3¢ | 77| 0.9] 1.71 2.8] 0.6} 0.9] 0.3, 0.5 0.32 0,93 8.1! 1.4 5.2 1.5
8 129 2.1 35 3.6 0.9] 1.4 0.3, 1.1:0.58 079133 1.5'10.3! 1.5
i I | | : ; i :
36 | 8.4 0.5 2.4] 27| 09| 1.3] 0.1| 0.5,0.18 062 | 7.4/ 1.0‘\ 4.7 | 1.7

o LTERR R b, 19594F Ford 5P ek Hic I
H SC ¥ sex chromosome & OBEHELPLMICE
L, SC(+) & SC(—) & TIIFREREELNCHE 2
CHEDO S D EFE 2 b NMILEEEONE X VIEERR
B AWE RO LT 5 Klinefelter JEFR 2 5
BFITELS T, BTl O SC(+) Flo
Z% Klinefelter EERELIFFHRL T2 DHAERTH
5.

1) SC(+) Klinefelter fifEfo HBIEE

—ERT AT A AREREO BB L

TIE, 1959%E Moore?” 231911AF 5 BlD SC(+) %
1 T LIk, Bergemann®®’ ¢ 4/1890, Maclean

52 o 21710725, Marden £ ¢ 7/9206 & \so -
WECHZDIND X 5120, 28 BT AFEGRE D A 2EE D
BT A, %1 Ziblind® 2 Ferguson-Smith 5%
k- T Klinefelter fEERE & kEmEREIR - O BHM:
PRI, BRI ZHEEST 100 A1 ADEIET
SC(+) BIBFR Tl 518,88

—77 Klinefelter JEMERF D% { 13METH 5 D3 FHE:
TEER R U &L A7, 19574 Ferguson-
Smith 53T T T3 40x108/ml LI F o Bk
AT 322 FIR1061D 3.0 B, JEREFIESORAIF 6 Bl
1Y AFEREFE R DI LR 5, F Jirasek
and Raboch'® [3M:IRFEE R4HE 167 FIHF3161012.5
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Table 8. Chromosome count distribution.
Case Tissue‘ <45 46 47 48 lTotaI Karyotype ) Remarks
number
1 Blood 1 1 55 1 58 47, XXY Y/F=1.1
2 ” 1 3 46 1 51 47, XXY Y/F=1.02
3 ” 1 2 48 55 47, XXY
5 ” 1 47 48 47, XXY
S | 145 46 47, XXY
10 7 1 12 48 61 146, XY /47, XXY} XY/XXY mosaicism
11 4 1 49 50 47, XXY
12 ” 1 35 36 47, XXY
13 ” 1 24 25 47, XXY
14° ” 1 4% 48 53 47, XXY *3 cells with a possible 46, XY karyotype
16 | 118 19 47, XXY
17 ” 123 24 47, XXY
18 ” 2 50 52 47, XXY Y/F=1.04
19 4 1 1 49 51 47, XXY Y/F=1.02
20 4 1 1 47 49 47, XXY

%1z, Nowakowsky 5%} hypogonadism 202 @+
40%1020% =, Overzier®® ¥ hypogonadism D10%
EAEFEBREZRD 5. A TIIRAD O BHER
IELI56IP 5 B 3.5%, RO BEEAE 10561
8 BIDT.6%V, 5 HEETIEAILIH 8 HDI9.5%1C,
A 542 X B R F148FIFR 118 D7 4% SC(+) 2
FRD, ZAbLIFIOEGEEEITT T XXY BCH
Sl EEL TN, DEDX 5 BT 0t
hypogonadism %5 & 35 BH T BT B AEERD
FEE SR — R B R BT B B OM10~30ED
EHETH 5.

BEOER T, £RETIEEHLC2BIFIVFHD2.8
%z, IEREREEREEOE 2 DR AR T 60x10%/ml
EAT o B HARGE 598 61 (87.3%) 19510 3.2 %3k

BDH R, SC(H+) BIZTHETELIZEDLTE
BTHECOZREDBI, 207 GIFB1961D 9.2 % iED b

e, CORI RO X b D ABER b D05,
germinal cell aplasia T3\ TIL70HIF166]D22.8
%, %7 Levdig #EEOHEE L T3 37602 C
5 L43.7% DR SC(+) BHEngEnbie. =0
T EDPLENEBEDO X WOBANMMBATE T germinal
cell aplasia ¥ X t¥ Leydig #ijEO#EA L < iz nodu-
lar hyperplasia OFRD 5 I A E T EAETE
#HERL T SC test 213U & T 5 MR OARE
THRBEIVNE IR EBbhb,

2) EIMEEET oW

BEREEEDIHDP 5 BT EERER S EORE
FUBREC OV TR 2« DS EREP ORI T T 525,
BHTEIE OBREIEA L MERROBEA L E VS

WERE ORI 7 2008 VD, Licdis T
HEIEHRE OIS X D B T R,

2) spermatogenic arrest,

1) germinal
3) hypo-
spermatogenesis, 4) normal ® 4 Bz 3, XHIT
HEEOIRE, miFhEgeH:, peritubular fibrosis @
FEds X OB B oV Tl EE R O BhEE I DU
THEEL, BREAIDERTE 138 flaii izt 0nn
Table 4 CH 5,

Klinefelter fEfERED SILMARGR T BB ATR
&b, Overziers 12 X AuT SRR RO 2
DAEREFY BT B FRTHHLEET WD
h, TORRER LU CEIEORPARE, FHAR
TR, REECOBIIRHED KNtk X OS50
k- 7o Leydig MR DEERMHTH D L LT
W5, BEERAIO BEHKO SC(4) 176 onTh
Overzier DT 5% T &<, HEINBBEHEL
PHRCICINLL, ZOFRIKITRRET, BTN
BRI ER S B 3 Sertoll fifgnaThHH bR
T BE L T REM O 7 Efgi kL “ghost
tubules” L hL T, MIECREEZRI UL
Bbh 222D 5\ ik ARILE L - 7o Leydig
HRR A Tk d MBI ED & &  EREMR & /n LI
EL iz, SC ik Sertoli #fmR\WCFEHE2.5%
iz, Leydig ffRic s\ TFHISCREDL NI T &
T CD SC(+) ZBOERIBWIEIIBE L o
fo.

LU Klinefelter SEfREED 7T F M TirdH %
BEE T IEREIRAE D B b N D IERI 3D h 20,4954,5)
Bunge & Bradbury*-® 313U % C19F DEF -t

cell aplasia,
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HEBMI VRBHOE 52 X D EREREIRE LR
TED, 100Xl ClEBEEsRESh
VAR RELTHREECSD 2 LR REL WD
L, BRERCHI- UL 5 SAZARERE
CHET S L BNBETH S, Barr®® s LU Ste-
inberger 5,57} spermatogenesis OFEDHHNLHEE
ik e AR R XY/XXY © mosaic HAEL S
na ik l, Steinberger 5k spermatogenesis @
b s ot XY 0% 5 i,
cell aplasia OIHE XXY OB - THb
DTN EHEREL T 5. HERBID 1 6lic sper-
matogenesis 23FRHH I, FOMREMLRERIT XY/
XXY mosaic B¢ b, spermatogenesis DFDH
A ERE T SCILgE» b s - 2243, germinal
cell aplasia D¥ERIE D Sertoli HECix 1.3 B,
Leydig MR TIL 8 i SC 2A@Hbih, 2D
Z rit Steinberger HOERIZ—ZT 5.

¥ 7 Klinefelter JEEFCRD L A RELEZEAM
WEFFELE, Overzier®® 1@ X iuEFEHE ML gona-
dotropin Zripdic ££5 4, ¢ BEMITCRLS hig
VWER-S, ¥ Siebenmann and Prader’® 313
OFEMCIL E REERB T Leydig MIfROHEE YRS
o Fo LR B, UL HBRESH 0137 OfF
F¢%72 gonadotropin @4k HEL UG ik 3m.u.
fday BT TH - e, SFEBEILTTITRAMC
Lbs L DG O BT EEELLD I,
Bt Leydig MR OMEA 23520 5 huie (Fig. 15).
F7- Mikamo®® (33 A»H, 428 BIXUC1228D
Klinefelter ERHEOENEC BREOKEI DU
TRESBOEHEATOLN BT, 24%, 18%F8
Y01 %DZ L e & & SR oRA L <
WAZEHFBEL TS, RO b EHBRIC
BTHEE 3 1 BT CUEHE O MR s
BEbHNDHZ Lk, gonadotropin BRI Lk
ERY e AR D X AR X 28R
BB HERE T e ELLRSD.

3 KD SBRVBERITOWT

EEIEH - HP OFBERT I 5 T SC(H) 1941%
HEL7ed o Table 6 TH5H, Th¥F Tl
LTE S BT EBEC BT D D 5 B v MR
BITZL, LA, FE)52 ks X OTE RS DRI AR D
n5ndt, SC(+) HBoEO 5 BVIEREBICERT 230
JEFE S o 141 XX/XXY mosaic #lo Klinefelter
ROV T “FEL QRN IS EFHRRT
BB L OHE Bbnbd BECETIDATH
5.

germinal

BEEHD SC(+) 197D O S RV AL TR 2
@ (10.5%), TEA9F (U7.4%) CHRER LD,
WA 5 G (26.3%) BIOIVEIZ 36 (15.8%) T
Bz,

TR ORISR S LT, P IR TEEI D
DERBHSWVHER BB S EAL T EHEGLD
DYBEDIER RS B\ 3Tl T & H 8
I &L, IR L BEANCT RS AR
BIEL Tn5, Ll SC(+) FI B 25D 5 1R
vigfE L UG, 17-KS (2, R estrogens {Ef L °
17-KS 4rEE & 1€ androsterone 38 X ¢X etiocho-
lanolone & OBEIRICDOWT BB IEBEEEN Db
Righ oo &b, O 5% androgen {FHEC
JEU CHREEERIC S TERERNC S AT e BB (LR & &
HT5H, SC(+) FIDRED 5 iRk, 7oAl andro-
gen ORIZ L o TETHDTER 2~ 3 DAGIH
WEOMAEERD 5\ ITEEZ O % © O androgen &
ZWOE T L » CHEA DN E(LEEL b D
TikinentBbh s,

4 WHWEERAT R oW

Klinefelter EERORFRF &4 = v EEEEEL,
Klinefelter 51923 UG OB(ER 5 & & B AGE D&
DOONEDTH D EHREL CLE, BEHBEORE CIL
BEAEDFEDOFTRE ENTERLMSD, Ll Zhic
RUAFEERECHIERE DO UIRIEFELR R TEA )
LI T5%  qEGO BREEE 1160 SC
(+) Fo»TH5H: Sl~1ldm.u./day & &fET
Boton, flio 6 @ik 3~30m.u./day OfEER WL
XERETH -7z, UG & Leydig fMifgo4cBiL
Tk, SC(+H) 114 5 6lix UG B s & i Ley-
dig MFEOHE RS est, UG MMEMERV LITESE
fE% T 6 Bl LOSEBEMIC B W TS Leydig fifE
DOEERRD LN D, HMEOEIILTL D
BECHEBEEGRS S iXBbhise.

o R 17-KS HizBI 1 ¢ Klinefelter fE{EEE
TIEAEE B M O LR IE R #E o FRAECT
EEXRTN5, BRRGICIE 5 FMEEL AL, 56
PEETRIMETS - 7.

RAEUE 17-KS SEECERL, b 1HTH
LRBEEPNARCDE { LA F &0 L IoRER
2t (SC 1 IARE) koW, 1l-oxygenated 17-KS &
EH % il E{B%L <7 KE etiocholanolone %5 X
% androsterone MIEFBFIZHAREL LKL, Tz
AE X105 0/ TCHB L BEL, TDOIEH
FHOARIEFERE O 20 (XXY B o CREE
IERAY mLTwA. Ll BBEDO SC(+) 94
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(ZD 5% 86 XXY & ot 1455 A/E
1.33% 7R, 864 1.0 X h/hTHoTe. —FF SC
(=) 16612 1361 (81.2%) »1.0 X/ T, 34l

(18.8%) 7°1.0 X W KTHote. LichoT A/E
s 1.0 NP2 /RHEAIY Klinefelter fEER O &g
B3 ERHB EEGED BHbh b BEED SC
(=) flicdF/DdH R, %7 Klinefelter $EEE T
LOL ERRTEARSD D™, 2o A/E HAT1.08L
TaaTz LA Klinefelter SEEFEORREN R LT
s &hige.

5) MEHEMITOWT

Jacob B2z X vy Klinefelter SEBREDO YAk
A XXY B B4k mosaicism ¢H 5 2 L ARG R
NTER, HEREAO BIRE BIOBENET X
XXY #u% BE&£EL, FEEHO ZARL ST
%. SC r sex chromosame & OFHIESHRIZDWTC
SC DERARHBEEIXBREAARI D 1 2B LLH0™
C, SC o 1 i B0 5 BB Sk ta (iR
BHEETH Z L AFEECH 2%, SC oHBEEMER
DA E LOREETINCH o ) 5T 10% B
LA 555308 200 EH HEE121E mosaic Hls
EETHIUNERSS.

HEBlo XY/XXY mosaic B¢ SC o HELEI
ftd XXY Z-coMBBE X V&L, RELAHSHFC
ITBAEER46 2 O D DN UZIRFI2=2 D19.8%, 47=
D H DOREIEAPA6 2 DT8.TH% TH » o, Wifafko
EEREE L CREN XBEMA IO I XEE
U TRFEICRGY R i T7 8702305 11C
WHH, EREFOBHRAELED, BWREREOM
itdh g D EWEAREMERED bR T, Ll
XGRS T B o BT R OETTA 2 &
DEIB R TN 5%, HEFIO BEREC B bhi
SC(+) 1B DTk Si3 & B AR E T EER
it AdbRinko o, B 15FH 4 Blo 26.7%K
long Y #§%7chs, TR X B BRAMERT ISR
BdhNITh oIz,

PR AT 2 BT T ARS8 LS DU T HER D 11
il XY/XXY mosaic B #5570\ b spermatogene-
sis B NICHBRINCIT & E\ETETH - .
Flezofio XXY B1AFC B\ T4 BTG
WRRD bR T,

1) BEATHEE 682 Fh19fFo0 2.8 i,
TEREEEEEED £ 2 b B RETH 60x10%/ml
LIFoBTRE598 f1 (87.3%) dr 1960 3.2

B EREHGHENRD b,

2) MLBREEBGHEERZETE cksabn
T, ERTECOLED bR, 207 FlF1960
N2 KD bz,

3) ENAERE T L ERTE 138 flick
W, germinal cell aplasia %733 & D704
B9, tO3 bUEFOEBEEL661022.8%
RS btz

4) HROCEBEZRO 2IERTEC 50
T, Sertoli Mg TIZ 0~ 6 %FH2.5 %,
Leydig #ifacit 5~ 7 %FH11. 0%t
Boiio bivicz &k, ZAMAMRC 33T Kli-
nefelter FEEFOENBMCH D BECTH-
iz,

5 MEREBBEIGIOED SR VREBIE
o BB Tk, T8 246 Q0.5
%), NELX 96 (47.4%), MELL 541 (26.3
%) ¥ LOIVEIR 3G (15.3%) THL»I
0% o T,

6) MHREEBMED 9 L XBEC16FIc
oWt 17-KS SEfE%L JI%E Lz os, androste-
rone/etiocholanolone 1 oWTlx, [B¥EFIE
ElflE O & S ICEFBREZRZED b
-z,

T BREEBELSFIC 0w CTEREESN
Wi Lz, D5 blafl (93.3%) » XXY
AT, R 16 6.7%) k XY/XXY mosaic
MR FED B, 0 EIHHEBMTEETERID
spermatogenesis MiR» bk,

WAL hich, TRERIEE L CREYEH
5 BB AMERERCOLI LB OB, 3
B SR S R T i e I R S T BN
SHEREET 3 T OO RS R E BB 0 R & i
FEBOBERELET. FRATRC ZH IR
Wi IR BRBIHE O EAEETTIC OB oL E
ER
fode AR DE TR 58 B AR BRI A8 e
BOTRELL.
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