K@ A8 % 135 H29%, 1986
Kor. J. Fertil. Steril., Vol. 13, No. 2, 1986, 12.

Down’s Syndrome (Z-1.%)9] 4| F§x&x oA+
_g]

Aot

UNE - 2MF - LT

= Abstract =

A Cytogenetic Study of 92 Korean Patients with Down’s Syndrome

Chung Hoon Kim, M.D., Sun Kyung Oh, Bsci., Jung Koo Kim, M.D.,
Shin Yong Moon, M.D., Jin Yong Lee, M.D. and Yoon Seok Chang, M.D.

Department of Obstetrics and Gynecology, College of Medicine, Seoul National University, Seoul, Korea

The purpose of this study is to investigate the cytogenetic characteristics of Down’s syndrome in Korea. For this
study, selected were 92 patients who were diagnosed as Down's syndrome by the chromosomal analyses, among 115
patients who were supected of Down’s syndrome and referred to the Cytogenetic Laboratory, Institute 6f Reproduc-
tive Medicine and Population, Seoul National University, for 2 years from January 1984 to December 1985.

Among 92 patients with Down’s syndrome 83 (90.2%) had G-trisomy, 4 (4.3%) had translocation, and 2 (2.2%)
had mosaicism of normal and G-trisomic cell lines. Two patients of the remaining 3 had bothG-trisomic and translocation,
47, XX, t (1:21) (p32:q22), +21, 47, XX, t (9:11) (q34:q14), +21. The remaining 1 patient had 47, XY, +mar.
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Flg; 1.(G1emsa banded karydtype of 47, XY, + Flg; 2 ‘Gierr‘lsa banded karyotype of 46, XY, —
21. 14, t(14;21).
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Table 1. Age and sex distribution of down’s syn-
drome

Age Sex Male Female Total
Under 1yr. 38 25 63(68.5%)
1~ 4yrs. 13 12 25(27.1%)
5~ 7 yrs. 2 2( 2,2%)
8 ~10yrs. 1 1( 1.1%)
Over 10yrs. 1 1(1.1%)
Total 55 37 92
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Table 2. Karyotypic distribution of Down’s syndrome

Male Female Total

47, XY (XX), +21 52 31 83(90.2%)
46, XY (XX)/47, XY (XX), +21 1 1 2( 2.2%)
46, XY (XX), —14, t{14;21) 1 2 3( 3.2%)
46, XX, —21, t(21;21) 1 1( 1.1%)
47, XX, t(1;21) (p 32;q 22), +21 1 1( 1.1%)
47, XX, t(9;11) (q 34;q 14), 421 1 1( 1.1%)
47, XY, +mar 1 ’ 1( 1.1%)
Total 55 37 92

Fig. 3. Giemsa banded karyotype of 46, XX, —
21, t(21;21).

Fig. 4. Giemsa banded karyotype of 47, XX, t
(1;21) (p 32;q 22), +21.
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Fig. 5. Giemsa banded karyotype of 47, XX, t
(9;11) (p 34;q 34), +21.
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Fig. 6. Giemsa banded karyotype of 47, XY, +
mar.
o] % 19594 Lejeune §* o] Down 5% 3}z
| 95 EAg A Down F2] fdale] o
A ol &eolete AL #3lAl S el. & Down
T+ 3 4l e u"—‘¥ ill T—‘F'—"/P shi o %2
T 4742 A E 23 e, 538 GF ¥4
A7F s o Be G 3A4(G trisomy) ¥ & A g
2 e, 1 §HE ole] 19601d0] = Polanis-*® 3}
Fraccaro 5% o] 22 D/G #1 ¢ (translocation) 2} G
/G A$E 74 Down TF3& WAsH 1L, 1961
Woll &= Clarke 5% o] A4 2521 G 334 %
71 EA sHE mosaicism S 27 519 v}, 4 1966
ol = WaxmanE* o] G/G mosaic carrierol] 2]
A stE4o g wWAR Down 537 #xpE A

askgdel. 2 % 19700d Caspersson 5% o] qui-
nacrine mustard & <}-83led N4 vy F2E
e W= M 2% 7159l banding ul4-& 7 uhz}a)
Hlosd, o] sfel band 948 Q-banding o]z}
W E e}, o] & aldled, d 44l {1’: 5l o
S Aol dMa WE W Wy T2} o8

1

{

[

z

o
[
rr
ox

hie ofy
S
o

"

2

2 e

A G, wuk ohje} Solak AH e WY F
Bt ol Bl ol wASA Haleh. F Gabal4
2 GF F 2192 4 309 214kA14 Y

ol e, D/G M9l 2rk &= o] 1980
W Kondo 5 o] 2}a) 14/21 A9 o], 197413 At-
kins ¢} Bartisocas off 28 15/21 z1¢]<lo} v

AR
I, G/G A zal =2y Ao 21/21 HYYL
19761d Hornstein 31 Soukup'¥ o], 21/22 2 %92



19693 Yang # Rosenberg'® 7} w3)A) =g}, o}
ell £ 1969w Atkins 2} Feingold® 7} 214 59|
A5 1973d Aula5¥ o] B2 aba] 43S 19734
Uchida 2} Lin® o] 1241 H-8 abx)4S 19744 ql
+ Wilson5* o] 83l 219 2F 4x|4 <,
197513 o] &= Williams 5 o] 10/21 x918-¢ 33
= Bl 7tA] o] 2A X Aol

Down 5% 2hzte] s 2 oo, G A4
2 9] & 3} mosaicism® ¢ 3}z FH o B B ~’F
9], o] 7k¢dl G 4# 43 Down 5FFo] 7}
A &3 ook, AHY Down F5F 7h2uledl A
= D/G A ¢ |aﬂap G/G R8Il ulsxatAl et
=A™ G/G ANl A A 21/212 9 o} 21/22
A S A5 7hed), ol Yk 94y eRE
el Zatshd, Trypsing o2 Xelste] F4a
o] A4 TEE e 2 o] shEstel®. o9
T Eo)dl M3l 10/21 AYLT R v gep®
mosaicism 3 Down & E3dl& A4 A 259 G 4
A4 A X5 mosaicismo) sh gt o]
3} G 444 AxF9 37k 4 £59] mosaicism
v oax o|E3 F 344 4257 £43 mo-
saicism'® 50| B¢l ¢lck, 4714 Down 5%

T2 37kx A E FAgA f¥ el i s o
sl At g B3So] ok, o] F 1967+d Huang
M mme] wB2w, 7S A wES 1149
BT T35 1,0800 7h3dl, G 33143 Down
FFFol 95.2%, 49 ¥ Down FFF0] 2.9% 1
2] &L mosaicismd Down 3Fo| 1.9%zelz 314
om 19693 Richards® 2] ¥ ud] &3} | 1971 ¢
BRE F445 2,31140%F G 341430l 93.7%,
A9 ¥o] 4.2%, 1) L mosaicismyPo] 2,1% el
sholch. =g 1976 2 57 o] BALE) vhol] w2
4839 Down 53F 3zt & G 3aA3o] 43
08 91.6%, A$lFHe]l 1?2 2.1%, L8] mo
saicism3 o] 2o 8 4.2%0]1 0] G 3a4¥
s D/D 913l TR o] 192 2.1% &
A R 1=

g Axse] APy 9299 Down TFF 3t
g 7hEdl G 3a48o] 83827 90.2%, A
ol 4902 4.3% 18 X mosaicism3 o] 270
2 2.2%%04 o8] G 3a4dzt A ¥ T4
H o] 292 2.2%, G 394¥E Y4AsA
S origino] 293} 9o} marker chromosome
o] A ol 1ho® 1.1% %},

o] A 3lE Huang Z'® o]} Richards®™ 1} &7
o} Batel dlsted G 3L wlE oli W@,
A vl o4& L okikS Bdd o mosai

- 149-

cism3 8 »]= Huang %' o]y} Richards®” 9] B3
s AL sk, 250 Y Ranrge ohd B
FAS B, Wﬁl HAo B oo giato g
A& Bhapg 3ol 4 2 47, XX, t{1;21) (p32
q22), +215 47, XX, t(9 ; 11) (g 34;q14), +213}
47, XY, +mar 7t veldA o] & G 4l A Y o4
A LA A7 @ Foleba & 5 Urt.

agzar G 34 ANl A A

2E ejFe| FRA4 A et & 5
sled, FF" o] AF 2 4899 &2l Down
F5F 22 F 2.1%4 018k 22 FAF )
epgchal Rusgion], oy Hatge] AT Z
Abgk 929 ] %9l Down $¥5% SixtE  7hgd)
AT 2.2% A o] ZL TAHY o) vebe}. BE
ol gL FAYL BEMoR Holk o ZEAY
4 Ao R ?ﬂﬂ’? ":l"i o ghe gl
Down 537 =59 ol & 2o} oo Ha A7
FAF F48 2 Ywast ﬁl.‘lﬂl el A zhahe  dho)

=

E—ﬁ
rir
=
rtl

2 B

AL 19840 1¥-Fe] 198 128 7hx  oF
297kl AHA Ay #4 T ggdd T4
A xHAe dFdol g dda) AAE A8 she] Do
wn Z3Foe AR Az 929 24 EAG
Azt oh S 22 AEE Ak, £ 9299 Down
533 2= 7Hdl, 839 (90.2%)-2 A A Do-
wn 2872 A¥PS Hol: G 3448 DownZ
FF, & 47, XY, +21 B 47, XX, Jr.ZlO]M,J_
4% (4.3%)> 4913 Down FFFo2 o] T
.2 46, XY, —14, t(14;21) =& 46, XX, ~14,
t14;21), 192 46, XX, —21, t(21;21) o]l o,
29 (2.2%)& A4 AxFe G 344 AHxFE
T4 5 mosaicism3 Down 537 ,% 46, XY/47,
XY, +213 46, XX/47, XX, +21¢] %}, 28lm
A 3WE 252.2%)-% G 3843 LA
AR o Ao AFPL 47, XX, t{1;21) (p32
1q 22), +2131 47, XX, t(9;11) (q 34;q 14), +219}

ox, Yol 132 G 3483 oadstde
v}, origine] H-m3}x] oo}l marker chromosome
o] &3} 47, XY, +mar 6|k,

REFERENCES

1) Atkins, L. and C.S. Bartisocas: Down’s syndrome



assoctated with 2 Robertsonian translocations 45, XX,
- 15, -21, +t(15q 21q) and 46, XX, - 21, +t(21q
21q), J. Med. Genet. 11:306-309, 1974.

2) Atkins, L. and M. Feingold.: 46, XX, 21 qi/46, XY,
21 ¢~ mosaicism in a child wityh Down’s syndrome,
J. Med. Genet. 6:206-208, 1969.

3) Aula, P., J. Lesiti and H. von Koskull.: Partial trisomy
21., Ciin. Genet. 4:241-251, 1973.

4) Caspersson, t., Gahrton, G., Lindstein, J., and Zech,
L.: Identification of the Philadelphia chromosome as no.
22 by quinacrine mustard fluorescence analysis., Exp.
Cell. Res. 63:238-240, 1970.

5) Clarke, C.M., Edwards, J.H., and Smallpiece, E.V.:
21-trisony/mormal masaicism in an intelligent child with
some mongolid characiers, Lancel 1:1028-1030, 1961

6} Choi, K.W.: In vitro cloning of human lymphocytes and
establishment of lymphocytoid cell lines, University of
Michigan, Ph.D. Thesis, Ann. Arbor, 1970.

7 AT 82 %o ol F 1 @F Do
wnEFEe A faietd |F, oy o she
3 Az, 19:234, 1976,

8) Fitzgerald, P.H. and Lycette, R.R.: Mosaicism in man,
involving the autosome associated with mongolism,
Heredity 16:509, 1961.

9) Fraccaro, M., Kaijser, K., and Lindstein, J.:
Chromosome abnormalities in father and mongol child,
Lancet 1:724-727, 1960.

10) Gustavson, K. H.: Down’s Syndrome, Almquivst and
Wiksell, Stockholm, 1964.

11) Hamerton, J.L., Canning, M., Ray and Smith S.: 4
ctyogenetic Survey of 14,069 newborn infants. I In-
cidence of chromosome abnormalities, Clin. Genet.
8:223, 1975.

12) Hayashi, T., Hsu, T.C., and Chao, D.: A case of
MOSQICISM IR mongo}ism, Lancet 1:218, 1962.

13) Hook, E.b., and Hamerton, J.L.: The frequency of
chromosome abnormalities detected in consecutive
newborn studies-differences between studies-differences
between studies-vesults by sex and by severity of
phenotypic involvement.

14) Hornstein, L. and S. Soukup: A case of atypical Down’s
syndrome with 46, XX/46, XX, -21, +t (21q 21g),
Clin. Genet. 10:77-81, 1976.

15} Huang, S.W., Emanuel, I, Liao, $.K_, and Hsu, C.C.:
A cytogenetic study of 77 Chinese children with Down’s
synd;xome, J. Ment. Defic. Res. 11:147, 1967,

16) ISCN: An nternational system for human cytogenetic
nomenclature. Cytogenet. Cell Genet. 21:209, 1978.

17) Kashgarian, M. and Rendtorff, R.C.: Incidence of
Down’s syndrome in american Negroes, J. Pediat.
74:468, 1969.

18) 7714 1 A4l wpekole] A x fAiatd AT, o
3t deolabers| #1263 FASEHE dA T4
9 22 p 11, 1976

19) A2 - FdE - F5E x4 c25d 1 7

A

20) Kondo, 1., H. Hamaguchi, s. Nakajima and T.
Haneda: A cytogenetic survey of 449 patients in a
Japanese institution for the mentally retarded., Clin.
Genet. 17:177-182, 1980.

21) o) Fa L A4l ubakole] Al ¥ fiekd AT
dejsba ofshed abapahgl =4, oA, 1974

22) Lejeune, J.. The 21 trisomy: Current stale of
chromosome research, in Steinberg, A.G. (eds): Progress
in medical Genetics, I 144, 1964.

23) Lejeuen, J., Gautier, M., and Turpin, R.: Etude des
chromosomes someatiques de neuf enfants mongoliens,
C.R. Acad. Sci. (Paris), 248:1721, 1959.

24) B A4 wokolel] g A X FAETAH o
T. Aot 18:837, 1970.

25) Moorhead, P.S., Nowell, R.C., Mellman, W.J., Bat-
tips, D.M., and Hungerford, D.A.: Chromosome
preparations of lewkocytes cultured from pevipheral blood,
Exp. Cell Res. 20:613, 1960

26) Prais Conference: Standardization in human
cytogenetics. Cytogenetics. 11:313-362, 1971.

27) Parks conference supplement: Standardization in
human cytogenetics. Cylogenet. Cell Genet. 18:201,
1975.

28) Penrose, L.S.: A clinical and genetic study of 1,238
cases of mental defect. Med. Res. Council, Spec. Rept.
Ser. No. 229, 1938.

29) Penrose, L.S. and Smith, G.F.: Donw’s Anomaly. p.
150, Little, Brown and Co., Boston, 1966.

30) Polani, P.F., Briggs, J.H., Ford, C.E., Clarke, C.M,,
and Berg, J.M.: A mongoloid givl with 46 chromosomes,
Lancet 1:721-724, 1960.

31) Richards, B.W.: Mosaic mongolism, ]. Ment. Defic.
Res. 13:66, 1969.

32) Seabright, M.: Improvement of trypsin method for ban-

- 150~



ding chromosomes. Lancet 1:1249, 1973.

33) Sergovich, F.R., Soltan, H.C. and Carr, D.H.: Twelve
unrelated translocation mongols: Cylogenetic, genetic and
parental age data, Cytogenetics 3:34, 1964.

34) Tiio, J.H., and Levan, A.: The chromosome number
of man, Hereditas, 42:1, 1956.

35) Uchida, LA. and C.C. Lin.: Identification of partial
12 trisomy by gquinacrine fluovescence, ] Pediat.
82:269-272, 1973.

36) Uchida, 1.A., and Summitt, R.L.: Down syndrome: In
Vaughan, V.C. IIl., McKay, R]. Jr. and Behrman,
R.E.. ‘Nelson Textbook of Pediatr., 11th ed.,
Philadelphia, W.B. Saunders, Co., 1979, p. 352.

37) Waardenburg, P.J.: Das menschliche Auge und seine
Erbanlangen. Bibliog. Genet. 7, 1932.

38) Wang, H.C. and Fedoroff, S.: Baunding in human
chromosomes treated with trypsin, Nature New Biol,
235:52, 1972.

39) Waxman, S.H. and D. Arakaki: Familial mongolism
by a G/G mosaic carrier. J. Pediat. 69:274-278, 1966.

40) Willilams, J.D., R.L. Summit, P.R., Martens, and
R.A. Kimbrell.: Familial Down syndrome due fo
110:21) translocations: Evidence that the Down

phenotype is related to trisomy of a specific segment of
chromosome 21, Am. J. Hum. Genet. 27:478-485, 1975.

41) Wilson, M.G., A. Fujimoto and O.S. Alfi.: Double
autosomal trisomy and mosaicism for chromosomes No.
8 and No. 21, ]. Med. Genet. 11:96-101, 1974.

42) kA4« A%54  Down FF79 x4 gl
A4 21q/21q RAFHA A7 A7, T,
40:2, 1981.

43) Yang, S.J. and H.S. Rosenberg.: 21/22 translocation
Down’s syndrome: a family with unusual segregating
patterns., Amer. J. Hum. Genet. 21:248-251, 1969.

44) Zellweger, Y. and Abbo, G.: Chromosomal mosaicism
and mongolism, Lancet 1:827, 1963.

- 161~



