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= Abstract =

Klinefelter's syndrome is a very important disease in gynecologic endocrinologic fields,
because the patients with this karyotype complain of infertility, azospermia and ambiguous
genitalia. Y chromosome is an important chromosome which determine genetio sex and the
structure of gonad and genitalia. In this study, to elucidate the cytogenetic characteristics and
clinical features of Klinefelter's syndrome and Y chromosomal abnormalities in Korea, we
studied 303 cases of Klinefelter's syndrome and 11 cases of Y chromosomal abnormalities which
were diagnosed by chromosomal analyis at the Cytogenetic Laboratory, Institute of Reproductive
Medicine and Population, Seoul National University for 12 years from January 1984 to
December 1996. The results of this study showed as follows:

1. In a total of 9275 cases, there were 303 cases (3.3%) of Klinefelter's syndromes, 11 cases
(0.1%) of Y chromosomal abnormalities.

2. In 102 cases of patients showed typical clinical features of Klinefelter's syndrome, 101
cases (99%) of them were diagnosed to Klinefelter's syndrome in karyotyping.

3. In 303 cases of Klinefelter's syndrome, there were 277 cases (91.4%) of 47,XXY
complement, 16 cases (5.3%) of mosaicism, 2 cases (0.7%) of 48, XXXY, 5 cases (1.7%) of
48,XXYY and 3 cases (1.0%) of 49, XXXXY.

4. In 303 cases of Klinefelter's syndrome, 284 cases (93.7%) of them were diagnosed after
puberty and only 19 cases (6.3%) of them were diagnosed before puberty.

5. In 303 cases of Klinefelter's syndrome, there were 146 cases (48.2%) of patients with
infertility-associated chief complaints, 101 cases (33.3%) of patients with typical clinical features
of Klinefelter's syndrome, 22 cases (7.3%) of patients with ambiguous genitalia.

6. In patients with Klinefelter's syndrome, 48,XXYY and 49,XXXXY had serious symptoms
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such as mental retardation, developmental delay, Down syndrome-like features, congenital anomalies,
but 48,XXYY and other mosaicisms had infertility-associated symptoms or ambiguous genitalia.

7. The 8 cases of polysomy Y (XYY complement) showed several serious symptoms such as
Down syndrome-like features, mental retardation, fragile X syndrome-like feature, congenital
anomalies, ambiguous genitalia which could be detected before puberty.
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Y @44l ARz 3L ARANAFTE
F8% daAYd By ol A4 2 Aag
FZ2E Z2FHFEAE 235 988 I
4E AFe NEL e F2AEAQ 1B
27171 2] A1QA 7]=o0] vt (Jones and Scoit,
1958). Fx2Ql VlFoZ e (1) 944, @ A4,
3 94871 B @ U A 72, 5) 228
e Folm, 4UA 71FEL (1) ¥8E A (reared
sex), (2) /N9 Y9 (gender role) F-o|t}. o] F
AME dAH) g, Y QA4 A JREe
FAAJN AL A S Bt ohz A 9 o)
2 A5 9] 2719 B3l Sl ¥ A A
dr} A 46, XX FAAFE Lol 46, XX E
£ 46, XY AAANSS 5§ 994 wdn dA=
a2 gz EA8 e AAAE 2olst e A
FE Qernz GAAHAZ) e Ay e o
HFEE AL oRoh

FAAE Ar e WHo2E FAY) Au
9] Bar body$} fluorescent Y bodyE #3H3}o]
AEL w35t B9 M2 FA (nuclear chromatin
test)9} A EEA 7] (metaphase)ol] A4 4 ) <}
AE8A BFE A FY B A} (karyo-
typing)7t At} o] 5 AFAAGA e T2 A
Ao AMEE D, HY MNP B9 (banding
technique}& 0] &-3td F2HQ o J7A = A
A & 4 Qo] A2 Bol AdE 1 e AA}
Folth.

AA F2 198493 1928 1996 12971
1292 Mgdgdn #4 Q7 GA T4 A EH
A% AT AL T NGNS
A8 AHE F 927578 FoA AFGAA o] Fe]
AAHAY 71 o] AR S de2sio ¥F
EAHALE Al 84 F Klinefelter 353
Y 44 ol doE B#AE F 3148 & Ul R

7z QA" 4 2 SFTET dAaRHAE
#Z vmasyct aela olFdME 53
AP B AALE A Klinefelter £F7 2.2 #AF 2
oE 30380 et 27ld oNE S 2 F
F73 AF HAERE A S v st

TCH &

“al

Abal

=13
L)

of 2T,

1984 192 19964 129744] 1293 A&
New £4 Q79 gdTAE AEFAE A7
2 93" 4474 E F 10,3048
o] oA F42 AYH 7174, A Yo 2 A
g9 31278 Astn 224 L Sa) A
AXNE A& 02758 Z 3142 )4 Klinefelter
ZEF R Y 849 ool A=A o) %
< AR B, FAAS, ARG IR T Y
G ool AAEAA AHe] #e]
83 A S0|Un, TL AdA4AAA Klinefelter
ZEFo] gAH e BAE) 2y &4
gA EF ol 7H)H 7lE T d4A Y o]
2 (48)e] JAHAAY T2 38 718 (7%)
o] glojA AAAHALE NPT FAERE XF
=%t} (Table 1).

AN HAE & 972802 Moorhead?] WY
(1960)yS AHg-3t o, thake] Ago] ZH#T
ote] st HrF :eket vl WY (Choi KW,
1970)% Al-gslden HPARSE AHE T2
FHo] ki 2 g4A T2 9P Le g
I Ao AEA e &8 WA s Flo
0.4 mie] 3|53 (heparin, 1,000 IU/ml)& Z3] A}
712 <F Smie] S2xYAL 2oz A3
o}k o]l 3 AFHT AL AP Bl Yol AeA
3083 XS F Hg P T A (A2
ml & 2x10° 7} BB FF)& 3 sta], Phyto-
hemagglutinin®) 3718 HAM' F-10 s} R} o] A 37C
5% b7t wigrIE AT sk e €9
e Aol T foldMe A" B e



< FHF o2 AFH s, SN 10 ml F &)
°] 01 ml ¥ Bg wigo] Yojx theit e
WHo g wat ) Wi 8 143 A Col-
cemid (Gibco)E 0.2 ugmle] =x = Hrlstd A
ERES FAHEYE 37 (metaphase)Foll Al A =]
A7IL W EF F& F o] F 800 pmol A 10237+
AREYANA 2N BE AZ ARS AR A
°ol& AFd (0.075 M KCOpe.z oF 1087 Aelst
1 Camoy 317 9 (methanol : acetic acid = 3 : 1)0. 2
1024 2 WA 33] 34 ¥ 37| A2 (air-drying
method) 0.2 AZAA &dloln TES #2514
o Az Ealolme Wt ANE 9Jstd e
4% Giemsa} 2.2 1083t FA3l9 3, Gbanding
FEE AEE7] H8ME Seabright HH (Sea-
bright, 1973)& <}3t Wl &3lc] &glo|m & 50% 3}
AstEa fdo 1083 FHAAHE A T,
0.025% trypsin (Gibeo) &Rl A 183+ A2l g o}
< 10% Giemsa 9 & 2 & A3}y c},

FAA AR 4 1000) A golM BGE
Z1NEE 23 o) 5 100089 mHjeE AREY
ow, 1919 HF 30~50702) MES B35y,
Zt @A 3~54 dAnlAg AR 2GS A s
AREN R GAaK) JPRM S APt G
Aol BF 2 2L Denver conference 2 Lon-
don conferencecl| A AN & ool o AstH T, &
A o]/de] F7)*M-& Paris conference (1971), Paris
conference Supplement (1975), International System
for Human Cytogenetic Nomenclature (ISCN)(1978,
1985, 1995)¢] =8 7 7t <Fol] w5k}

2

19843 1€ 58] 19963 129 7b4] 1293 A&
Sm B4 AFgTATAa AEXFAG d7ar
g d AAAAL F E2EAE B3 S804
AFE Als 927574 & 3143 (3.4%)%) A Kline-
felter SFF (33%) 2 Y G419 o4 (0.1%)°]
Agts Yo}

% 3147 9] Klinefelter 23737 Y Q414 o)A}
B2 FAA EYE FAE st $AU) 1479
(46.8%)o. 2 717 ©stoen, Klinefelter Z3-79)
AEAJ FA7F 4 E x4 1029 (32.5%)0)
R o]F 1015 9] 27t G A AAMS Kline-
felter S22 T35 Qlt} (Table 1, Table 4).
a2 N aRHTA o) BE BaY FHAE
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Table 1. Causes for chromosomal analysis in pa-
tients with Klinefelter's syndrome and Y chro-
mosomal abnormalities

Chief complaint No. of patients

Suspected klinefelter syndrome 102

Infertility associated complaint 147
Infertility (male factor) 87
Azospermia 60

Genitourinary abnormalities 45
Ambiguous genitalia 24
Small penis 6
Hypogonadism 11
Anorchia (unilateral) 1
Hypospadia 2
Impotence (organic)

Congenita}l anomalie_s 4

(congenital heart disease, etc)

Suspected chromosomal anomaly 4
Down 2
Edward 1
Fragile X 1

Developmental abnormalities 7
Mental retardation 3
Growth retardation 2
Developmental delay 2

Sex determination 5

Total 314

457 (14.3%)012 3L, I 9] AAA 718 (47%),
AR o) (4), ¢ <) (7)), AAE (59)
< Fa2 GAAAAE 225 (Table 1). =
3t Kiinefeltere] A A F4E AT 1024
Z Klinefeler 23702 ATE R ¢ Uz
g @xtel GAAAAIA D E 47XYYE gy
2t} (Table 7). Klinefelter 53Fw3 Y G449
olo g Add fxE AH 2 dAHE B
£ Table 28} 2l FA=Z A4 A-5-7F A9 o)
BE (311 H)2 A8t gln, X2 AFAY
AAE A B I3 =EUY o=
Klinefelter 373 Y QA 9] o] 2 FAE&
SAATAY Z2 AT g8 oA &
& ANAbste Axtela AZbE 53 £8F o

k|
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AA)YE ALE 2Bo g R 46XXM47XXY
BEARol7iHo g BHHAT AA A o5 o
X A712% o)} (ambiguous genitalia)o] Y}

Table 2. Age and sex distribution in patients with
Klinefelter's syndrome and Y chromosomal ab-
normalities

Age Male Female unknown Total

e e A7 = ARE7] o] &7t 2877 (91.4%)°]
3 APE7] o]A L 277 (8.6%)o 2 thREel 3
A7} AHE7) o3 FAAJAE, o o=
B QA 39 $4} % Klinefelter 257
o} B (303314)% AAEE7] WELR AR
Bt} (Table 2, Table 3).

2 AFAdel E£FE Klinefelter 573 Y
GAH o] %& vehd FAte dANAE T

under 1yr 10 1 u Table 33} Zvh AA A B} 3149 F G
2~5 yrs 6 1 7 AAMY Klinefelter Z3 702 A3 % 27} 303
6~13 yrs 8 1 Po B AA 9 965%F AL AU XYY F

14~20 yis = 27 27 FFoz BRA4E A 8PY2 R 25%F AA T

2 &z =) E -
slocation)7} &+ ™, Y g A o] o] ¥ Y& 72

over 31 yrs 123 123 - .

- (46, X, Ygr)7} 8 3, tisomy 1801 B A A F 4
311 2 1 314

A& XXYQ Edward &3 70] 3 9 At

Table 3. Final results of karyotyping in patients with Klinefelter's syndrome and Y chromosomal abnormalities

Group Results No. of patients

Klinefelter syndrome 303
Prototype and varients 47, XXY 269
47,XXY.inv(9) 6

47,XXY,21p+ 1

Translocation 47,XXY 1(1:12) 1
Numerical (more than 47) 48 XXXY 2

48 XXYY 5

49, XXXXY 3

Mosaicism 46,XX/47 XXY 8
46,XX/47,XXY 4

46,XY/47,XXY/48, XXXY = 4:23:3 1

46,XY/46,XX/47XXY = 19:7:22 1

47, XXY/48 XXXY = 2:28 1

47,XXY/50,XXXXXY = 29:1 1

XYY syndrome 8
Prototype and varients 47,XYY 5
47,XYY,18p+ 1

Translocation 46,X,1(YY) 1
Mosaicism 46, XY/47 XYY = 24:6 1
Edward 48,XXY,+18 1
Others 2
Balanceed translocation 45X K1:Y) 1
Yq+ 46,X,Yq+ 1
Total 314
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Table 4. Clinical features of 303 Klinefelter's syndrome patients

Chief complaints for

Ages at diagnosis (years)

. Total
chromosomal analysis under 2 2~5  6~13 14~20 21~30 > 30
Suspected Klinefelter syndrome 1 2 14 53 31 101
Infertility 29 57 86
Azospermia 1 30 29 60
Ambiguous genitalia 2 1 4 9 2 22
Hypogonadism 6 11
Small penis 3 3 6
Sex determination 1 2 2 5
Hypospadia 2 2
Mental retardation 2 2
Growth retardation 2 2
Congenital ar.lorr}aly 1 1 2
(CHD, mediastinal mass, etc)
Impotence 1 1
Developmental delay 1 1
Anorchia (unilateral) 1 1
Suspected Down syndrome 1 1
Total 7 4 26 135 123 303
QUAAAAT Kinefeher ZF7 02 BQLL  olf F BY% PAAZ T U BAH 54
3031<) A} F APHQ 47,XXY complementZ o] 1469 0 2 48.2%0] 31 3L, Klinefelter 550} 2]
EH b= 2779 02 A A 9] 91.4%E ApA| sk AFUY 5= 1018 2 2 333%, 712 o2
R, 0% 899 Aol Ygden 6B o @ o 2P O T3%E AASHIT
Al AA7E ARAT, 182 47,XXY K(3:12)2] A Z7] AF7} Klinefelter®] 544 973275
9], 182 214 thgho] F:7bd 47,XXY21p+e] - BYW e 47XXYS AFHQ dAAE B
B A9 (partial tisomy)ZE VERAU T 2 9 oy T 269 % 937 O.E 34.6%QEH) wahdd,
2ol 7] &) 53% (168), 48 XXXY7} 0.7% (23), mosaicism 5 Bl A Q) GAHE BT 349

48 XXYY7t 1.7% (578), 49, XXXXY7t 1.0% (3%)
oz HAFEAY GAANE HATLE F 86%
(2698)e} 2 ot

Klinefelter 3722 B$3H % 3033 9] At
o] dAAAA ol f-9} AAA A& Table 49}
2t} 3038 3 28479 Al (93.7%)7F T+ 144
o] T WMAHUI & 197 (63%)9] FApko] AbE
7] o] Ao RAH AT} o] = Klinefelter 537 A
A7t HREE o|xAA 0] WEH AHEY] o] Fd
AgEds AMS sistn dx, 2 o)A
AGd A9 A7 o, ¥EAd F o
Azglo] o AF o] AAE AlYstATIE A3 T
Ad e A7 iRt 18l A HA

Z 88 0% 235%c} webA AF AL 47, XXY
Fo] B A A oA K} Klinefelter
& AT AYAY 1A Belk 3
wgou EAH folde At (Tible 5)
Table 58 KA Klinefelter 237 A5 5 4l
A, HEA N, e FEE P, 424 718 5
o} Z4& BXXYYSh 49XXXXY ol FZH 3l
w, A QA F 4609 FAAE HARA o
2 guA% BAolNEE e A del
A7) o) 4g FEE F
91l th. Klinefelter 5
93.7%, 284/303)°] A}
% (19/303)4ko] AbE:

=9
=
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Table 6. Results of chromosome study according to age at diagnosis in patients with Klinefelter's syndrome

(n = 303)

Age at diagnosis (years)

Results of chromosome analysis

Total
under 1 2~5 6~13 14~20 21~30 over 31
46,XX/47XXY 1 3 4 8
46,XY/46,XX/47, XXY 1 1
46,XY/47,XXY 4 4
46,XY/47, XX Y/48, XXXY 1 1
47,XXY 4 2 3 25 125 110 269
47,XXY,inv(9) 1 3 1 6
47,XXY,1(3;12) 1 1
47XXY,21p+ 1 1
47 XXY/48,XXXY 1 1
47 XXY/50,XXXXXY 1 1
48, XXXY 2 2
48 XXYY 1 1 2 1 5
49, XXXXY 1 3
Total 4 8 26 134 124 303
7] o] o] AGHUEY, o] 5 g A7y o} AFE ol ZnUN7] WA (Table
o}, MM 718, HAAA, AAAD, eEF 7.9 Y GAA] dPAFE EYE 3D /\a}
ol A HE AS G AREY] ofHel g S, Y dAale] Ateke] o 9l AS (@6
A% + s ABoAT. 1 PAA 49,  Yqi) Edward TFIH FARY S H‘—‘Ri
XXXXYS] 79 37 2% Algry] o)zl Ay trisomy 1808 4] A g A3 = XXY<! Edward
=4 olg b A, FAAA, e Fo| #abs A AN EE 23 o4 7}
o] oilEo] FAlH HAY o H At 48, A 7185 B3} (Table 7).

XXYYS] A9% & W (20%, 1/5)9 45t A}&v)
ol Fd A, AR S AHA 118
o] Fukslo] 27]o] Awke] FHehelTt (Table 5,
Table 6).
46XX/47XXYS] 49 (50%, 48y A7} R.oF o)A}
o] QlolA ARHE T 47,XXY,inv(9) 27 (333%,
2/6)8 371 5% o] B AAA A} glel A Ak
7] o) 7o) Ak ek (Table 5, Table 6). A FH <
47,XXY2] 79 A}27] o]Ae)] AT A9x 339
OR6v)el E3pstgledl, T o A e,
Y7\ meF oy T 24l gloiA At
(Table 5, Table 6).
Polysomy Y (XYY complememt)£ 4 -z}
= 8% 3 5§ wwke] AbET] o) fofl Meks i)
olftE XYYE Ve S5 gl
T oA, FAA A, fragile X o4, A 7

BB o) % T A7) ol d EA g g

Ho

—_

ofh ofN M rr

ks

-

>

_49 -

GAUANA N HGAAAAL GHA AP E
A £ 7R A s Uk FA =
TN A E 5 AFUENA Bar bodyE K
= 93} Y fluorescent bodyE $asls el A
AAANE o] Al HY| R oy Ho e
QA 5 ek opu gk A AA 9] o 4E w
7198t A AP BHHAE F2 Al sin
9lt}h (Barr and Bertramm, 1949; Atkin, 1970; Fed-
erman, 1967). F AL A G4
o) ¢ gl GAH A9 A< (deletion), 9 Y
(inversion), 4] (translocation) Eetd A A (isoc-
hromosome)2} 5 S& TH3A Hrt. FHd)
+ banding ZAAH S 1 g3t} M= C, G,

R bands¥ Giemsa® A48}, Q bands ¥ quina-



Table 7. Clinical features according to chromosomal analysis in patients with Y chromosomal abromalities in-

chiding polysomy Y (n = 11)

chroﬁzi‘g:;eozmdy Rzgfd dgggioztis Cc};fmiosglr%?lmstts\x(ﬁ;r Final diagnosis

45X (1Y) male 29 . Infertility Balanced translocation
46,X,Yq+ male 1 Suspected Edward syndrome Yq+
46,X.((Y;Y) male 2 Ambiguous genitalia XYY syndrome
46,XY/47XYY = 24:6 male 1 Congenital anomaly* XYY mosaicism
47,XYY male 4 Mental retardation XYY syndrome
47.XYY male 13 Suspected fragile X XYY syndrome
47.XYY male 21 Suspected Klinefelter XYY syndrome
47.XYY male 19 Ambiguous genitalia XYY syndrome
47.XYY male 4 Developmental delay XYY syndrome
47,XYY,18p+ male Suspected Down syndrome XYY syndrome
48,XXY,+18 male 1 Congenital apomaly” Edward syndrome

# micrognathia, arthrogryposis, etc.

crine & AHEETE ©)F G-bands:
goglenz 73 4y AAgEn
& o] & o] &3tAt} (Makino S, 1974).

Fe oA Y gMA o g2 Y %éﬂi}] 2
o] £ (duplication), B¢, 99 T & AL So
2% o] d& omsht W& 9uje] Y GAH o
A2 polysomy Y&} 22 Y G5 F9) o] 3L
Egarie g (3 I &, 1985). F W 9n
Y QA o)L Y GAA xpA <] o] wed
ol 2} polysomy Y % o|E<] W@ 2Ro]7)
Z YJd= ¥3¥ 5+ YA

1. Klinefelter &3

g A ol g Y ‘éﬂ!%ﬂﬁ} Holx 5 7 oje)
X A48 2= HS$-E Klinefelter 2FFo)8}
7 2} gk} (Simpson and Golbus, 1992). 10002 A&
24 Jolg 3 1 (0.1%) 22 47,XXY comple-
mentE YA Y F 31, 46 XY/47XXY, 48XXYY
2 OXXXXYE ZHe o)A % Klinefelter 53
9] F¢& Btk Klinefelter 379} 714 &3
29 He A A4 2 (seminiferous tubule)2] o)
A&l G S B R dyo|tt. thokg £/
WA uke-dakel A2 QA9 o]l 9l
3, 944717 & waEo] Jon, JAdAZse
ol ’%Z“EIO% At A Solc). Klinefelter 23
TAAE AAE 718l 59E 5 gx %rﬂ

2 %"?’ﬁ 7
A

°]

=
©

%]
2}

* congenital heart disease, etc

HA &L F= Ao

(1) 47 XXY complement

A% A Q] Klinefelter 5372 A Qo o
A3 54 (gynecomastia), A8 F (asperma-
togenesis), S§A 713 (small testes), A% Gzt
uie%el %7}, B3elA FFE Leydig A ¥
EAozdE Agor Hold nt o
C]- (Klinefelter et al, 1942). 1.3ke] W2l &ZA; A

1—-:0

- Aol HatEe] 33 R2lEA (hyaline material)
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2 X" Uk Leydig M E7F #3520 B
AT T2 YL i it 1L F
7ol 2 em® 9A gon FAIL Bole AL
9l o1} o}l# ASE 46, XYATXXY B0l &S
MNARlE AZelth &7¢] FolRole B¥:
deov G477 vaE B dgHe] I3 8%
318 (hypospadia) o] LA = AL A7 ¥
%31t} HE 47XXY $Abe] 80~90% 743
7] 2 %.o] A ko] ch (Simpson and Golbus, 1992).
Yz ase] Aggar FEHQ 23 AT
o) ole] LA, BE Y H2EX2HE
(testosterone) F == AdA o] B & F0]X]
ot Q] mE 2ol Alste] AR
ol2F A4E stk xS 4= AL & A
o) gt Rl gol of§ A3 olute] BA (hair
line)o] oA H Holw gugol ninjsin ¢
Aol BAYITE gl & Uk AYH Ao B3



L oo 7igteh 2 284 By
A dee 9484 FddA BA$= Aok
0%AA A 0] FXH} A8 Y e
=B8R FAgddAET fete] W) 20u)
A= =7 dyeE Lk o} (Scheike ef al,
1973). 47XXY #2t= 934 F4d8 1o 7)7)
4k 2 B3 F5o) WSt thelst Ao
Z 7} F8%= (eunuchoidism)g VeRdTE 71EH
R oto] i, # AZF Ao, A371E, HA
3, H 57 (varicose vein) 5o W7} 278t
Bu% glt} (Simpson, 1976). Klinefelter 3 3+ §
e BG4 B AR A (mental retardation) 2}
FAAG A A g HIEr}l Bolxle Ao=
A Jow, BE FdA & AR A9 1%
€ 4TXXY7} Ak glow] IQE W 50004
85 Ato]Ql Ao R HaHm Y} FFHo| F
7o) Ax E30] tig ¢AEs "ol
MEE 3] g 2gHe] "ojx ~EY~
FEAA FAE YBE A= ) (Fede-
rman, 1967).

¥ AFTA 47,XXY complement® ZFThE 3
24 2779 2. 2 Klinefelter F%79] 91.4% (277/
30)E AR Bl AU, o) F AEAQ 47XXY
= 269%, 47,XXY,inv(9)& 69, 18] T 47,XXX,1
(3;12)%0 A9 2 21 Fghe] BB Ag AR 47,
XXY,21p+)7} 242t gk W o| Yok 277 ¥ Kli-
nefelter TF-72] APAQA S35 BYD e
35% (9I21NA 3L, F3AE 5 2YE 5439
AN AALE Al E S} 48.4% (134277)
2 Ad & ¥FE AA Y. §40) An
4% #2768, A7IRYE oS FAaE I
BA7E 168, 22319 2%, 4E%AE 2% 4
7t 59 5 947 2ol FAZF ol |4
HAAAE AP FAle F 299 0.7 105%F A
G} 1HEZ 80~90%e] A $)437]e] B
o] Agolgti e v ATAES] AT}
dAste 274E 42 & A a8z 2779

ZulaL=
'1_11'—1 <)

-

% A7 A (growth retardation), ¥Ha=] A (develop;

mental delay), FAX A, AHAG 7190 Zz 3
B o s et AT R A FIH &
A& BolA gtrh. 28v 1Q HA 2 FA A
w019 At Fol TFHA &L Aolnz A
=9 BAAA, AlsH g Y= A
= ¢ F AU

L=}

[
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(2) 46,XY/47 XXY

AE AN == GeRARA Fshn 54
FAdo|th Paulsen 5 (1968)2] F#H B ol ¢
A 46,XY/47,XXY 32 47,XXY A} H] 3
AR, FAAS, A2, He 3
27t Faste 5o 03] Avlsiy, ¥
43 H2EAHEXNE 31 458 AV
BN Ho] drAad Ty FelA gt
2 Ao E 41 o] k= o] Klinefelter 5%
Z 13% (45303)2] LA ES BPow BF
B S F4R 3o GAAAALE g3 B
T 314) o) delA AgE H o Eold wHik
Z4e) AR deoz ol AHA 719, A7)
oF ol AAAA, L o]t 5o &AL ¢l
Roz Fadth 28 B2 B9 e H

2 ol Aol gl dF st T2 94H
o2 AlRHEY FAFo] oty YA E 7}
Feiota AZE

(3) 46,XX/47 XXY

47XXY9] FH & (F-& A EFA, zygote)e] 714
l Aoz Az, 27 AMELGAY Y 4
A o] 24 ojF Feo] Bxlol7|F LA V|H
o7 Mdadta vt REP L BF G F
g R.1xd whel B3 A< Klinefelter F3 o) 4%
(Crooke and Hayward, 1960), 223+ A7 ¢ld& A
o] AAAEAQ & (Hecht et al, 1966), A &%
(Turpin et al, 1962) 5 Th¥g A 3UA-E Bl
3 &HA et
E A3Az g o 2 Aty o Klinefelter 53
2 2.6% (8303)2] MIEE M) Bold
Abgre trg A7Adge 98 F #H (25%)
oA Ao JAolofA Aoz A3
F A7 2F oA S FARE AMEY] olHdd IA
ANAAE st B Fo] FAHIAD 6
F29e A7IR% o, 3HE FIAAFE &
391, 18-S Klinefelter Z379] &3 <l
AE 32 GAAAALE AldstAT
TAIE v]Fo] 46,XY/A47XXY RAlo]7]|ER
dEsL v oz Atg .
(4) 48 XXXY
E@YL FAo|n, 47XXY B} AA 4 713
23 Aecw AR gt F wheoA A
oleo] vt o] g vy A U, 4
g AHF oL EE WAL T (epica-
nthal fold), #& %, BFA o], A 5529
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e =8
=S

(clinodactyly) %]t}

Ao 290] AdE o) Kinefelter 3
T% 07% =& Hojx 33, 3 P& 7=
G ooz g HE FARNSE a4tk o
2 o E A AA A 28-S Ba4EA) ggith

(5) 49,XXXXY

RIS g o, N T o)gA, s 2
2o 29 9 AAAA & Bole AgAA o]
7} FFFolnk oyl BAA A& 1Q7} 20914 25
Alel = 53] ol B g AA} glo]l = AMEY] o)
Ao Zdko] FhEdith Aol BFA AA7H
& Bolzd 7 &8 AEo] b A el E (hyper-
telorism), 43 2HH £ (prognathism), Vi ehzta) =, &
& &, B3 (pes planus), 2] W31 (coxa valga), A
5529 HFZE Solot.

¥ A2 39 0] AdE o] Klinefeher 35
5 1% (3/303)2] W1 E Holm 93, 7tz wg
A4, BAAA, G2FFFe] A= g
ZAag osinh alng g A= Yk
A9l idaAn sfAVIN R X%, ddaby g
A A 0] G g Holk dFr} Um Gy
Foz Algdr}

(6) 48, XXYY
BEY L FYola d4H
A9} 47XYY R0 FF-g
aFRAoZ 23} AW o) 4L
T 8t B8 49 gxpoll A
T g} A1E 182 A deE 48, XXXY S
49 XXXXYoll A eRd 21417 o]
A Yehdo

B AoAe sho] ZAdH o] Klinefelter %
T F 17% (5303)8) W g AA)sta Ym, A
3 718 20% (159 NEE Jehidoh 60%
(35)1 4 B2 Q) Klinefelter TF-72] F4& B
Aok 2 2R B A E 48XXYY 7E ot
FAA P E} Klinefelter 537 5 B2 ¥ 5
AA A a1, A dE A A Kiinefel-
ter 379 P& Hole Ao} g @
& Aot

(7) 48,XY/46 XX/47 XXY

o]} & RA}ol7|Fo] UEIYE rjHez o
7 5 714 7o) A7)1HE 3 1tk Gagnon 5 (1962)

to

e
T

2 46, XY A o} 7|dolgln 24 AE, A
A "] &g (non-disjunction)ol] }dlod XXY A EZF

[*]

| BE5 1 XXY A2 AME LA F7]

-52.

| #| (anaphase lag)ol] 2] 8ted XX A E o] HZ0vh
o ek e steAlEE XXY 8%
o] 7]do] Ho] AMEEEA] Xt Y A9 &
A2 XY XX A Eo] Aivnx AZE
Atk P Bzt wel YR o F
I ARGNEE B A, S, IS
& 5 0ed SHt s gt

E AFdqA e 18] 5o} Klinefelter <
T F 03% (1303)8) IS RED, B9
A2 GAANAE =T

(8) 46,XY/47 XXY/[48 XXXY

47,XXY 7 @o] MM EEHA vl Feld] o
sted XY Bl XXXY A 278 Aete ez 4
HHI Yok 28 G40l BE Klinefelter
FEFTY] WFPo R HFdArh A= FH
of we} o7t lovt BE o4y
A3 A Ql Klinefelter 379
257t Bt
FA3 19l Dks o] Klinefelter 23
T F 03% (1303)e] Mg B, B9E
Az gt JaEet

(9) 47 XXY/48 XXXY

ERFE o, FAAA TR B
% Tk (Day and Wright, 1964). B ¢ o A=
17 o] k] o} Klinefelter 537 % 0.3% (1/303)
o MIEE B, VIR ods F42 4
ANHAALE 2 F st

(10) 47 XXY/50,XXXXXY

B3d st 28] AL Klinefelter 2372 W
FoR FPF L Folth & 7oA E 18]
ks o] Klinefelter 553 % 0.3% (1/303)¢] W
2 B3, 292 FA2 JAARAE A

ZEu=
sttt
2. Polysomy Y (XYY syndrome)
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AEELH 9 4D 19 (0.1%) E= 2%
A7 3z, Aol FARA, wAEE PE-g
ERo R gvhm geA gt ghAlE A g E
B B& ojAo] 9t} (Price et al, 1966; Price and
Whatmore, 1967). 47XYY AL HE A3
24719 n¥E 2 9ot oF ukgoa] HA)
AR FAE 2t dvke Rax Yok 3
T H2EAHEL FAAE Holy 47XYY &
oA dgoljus AAEL 0|23 HPALTE
g GAA 7t AEE el



B AP 889 47 XYY complementy} 2
G A, 58 AP A 47XYYE VeI
31, 46XAY;Y), 46,XY/47XYY, HE Ao Al
(47.XYY,18p+)7F 747t 3 ®H o) olE =
75% (6/8)7F A7) ol A WAL, B
ol AVIEG o, AAAA, G551 24
A7, fragile X 2447, 22X A T o] FAA
o & AEHUY] HEITG 28w B 474
oM ojH o] ATEe @) o) d A B
ok Aoz Algdrh

EAFEAE T B o 2 Bxje] Y iu
| 2, 2b B3 dadadd, YaAs 5 3
A BA 7 LA grol o BEg
o] gtk zEiy B d3dAE 123 B9
AF4 45 2ol FAANHAMY Klinefeiter 3
R Y @A o) des 98 axEe) gy
Al GAAAA 2F o], A A8, o))
& W g Wix el bt ol Ul B4
o]FolHomg F% Klinefelter 2 L3t} ]
# 01’82..% A E FAE HA ey &
F A& Aoz Algdrh

'_c-_’

)

1o >

)

off

CEA} o]

>

s

M
ol
1
$.0
AL EE

{r

i

= =

AR E2 19849 19 H2E 19963 129714 12
Wk JEdiste B4 7o F4 AlEaA
g daz grde g GAANHALE 93
ogld F 927571 Sl A QA o] o] oA
HAAG ek o 43¢ 992 3o PR
AAE ANEAE 32} = Klinefeller S5730 Y &
M oldom HHHE F 34 E Fo R 4zt
oAdE S Y FFFET gNARAE R E 1)
3 g3 2 A9 E 4ok

1. 92757 % Klinefelter %372 3.3% (303'3),
Y A A 2} o] & 0.1% (11%)e] Ak

2. Klinefelter $3F2] A= dAtekits
Bl 1028 3 1019 o) Kiinefelter 2370 32
i Pe=

3.4 R FRToR W
A 303 #xF 5 AYHA 47XXY com-
B9 $hAl= 914% 277%)01 A 2, 7L
2] mxtely|Eol 53% (16 1), 48,XXXY7} 0.7%
(2'8), 48 XXYY7} 1.7% (5'8), 49, XXXXY7} 1.0%
(3%) T vABAL ANMAE BITFL F
8.6% (268 )°] ATt
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4. Klinefelter 233 3039 2 93.7% (2843)7}
g 144] ©) 5 AHHLI, 63% (1978)] BAT

o] AbE7] o] Ao H = e}
5. Klinefelter 237+ 30394 & g4 4o &
A et BT R4S F BYH ¥AD 2

Aol 48.2% (146¥)= 714 ¥k, Klinefelter
Z3o AYRe =L HYdW ALE: 333%
(10178), Al 7} 2.9k o] Aol 7.3% (22%)E A &}
ATt
6. Klinefelter %—-ﬁf—v} AE
J %
& 48 XXYY$ 49 XXXXYoﬂ HEHol I, ol
of Whale] Rxpo}7]E gl 48 XXXY| A F&
B-Pol By Add A F2 A7) o]
A2 33 Ak
7. Polysomy Y (XYY complememt)¥= 8% ©] ¢k
HAeH, hEEFT oA, ALAA, fragile X
o4, AHAd 718, AV o] T AE7] ©]

Aol g ek o] AFE wol 2t
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