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Cytogenetic Findings in Stomach Cancer
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Cytogenetic analysis was performed in 16 patients of stomach cancer with no therapy. Recog-
nizable metaphases could be obtained form six patients after conventional preparation of chrom-
osomes. Long-term cultures for 24 hours at 4°C gave more cell yields and better results than
short-term cultures for 30 minutes to one hour at 37°C. Among six cases of stomach cancer,
four cases were adenocarcinomas and two cases were malignant gastric ulcers by histopathological
finding, The frequency of metaphase was low and chromosomes appeared over condensation with
irregular margin in general. One case in chromosomal number was diploid and the others were
hyperdiploid (mn: 48, 49). Chromosomal gains in C-group were found in all cases and 19 trisomy
occured in four cases.

There were no findings of specific chromosomal abnormalities such as ring chromosome or
anarker chromosome. It is considered that the 19 trisomy is corelated with stomach cancer,

Jhowever, it is needed to study the relation between chromosomal aberration and solid tumors.
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Bate] qrAl zdlAE o2 Fulel o A4A k!
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A AhZe] Beid Ae® W vk b TASh
ol Al5) ¢ A& 19609 Nowell 5} Hungerford 7+
ard g fAbel A A22d qAAe A< (long
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Al band®o] 7Aukel ¥ 19739 Rowley = w4 wy
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g aA g gstel o gAAS A% 21 914 (distal
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F ALE QolA A AR EE R dAA
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kage) 2 Qo] b= of ¥l Wl helel HSR(homogenous
staining region)o] vt DM(double minute) o1 A )
o] Zale] wjsia] Alitalo 5 (1983)-& c-myc %+
Ate] FEE HAdshe oz oA Az 99
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& Ao Axsgen 2t E4d Ao S|4
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9irl, =g Ishihara (1959), Tonamura (1959),
Sasaki (1961) %-¢] ®.m& £33t SL(stem line)
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o d@ sz WiTs 41~844 = FEsEEct
(Table 1).
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1) £hA|ZE trypsin X2|oi of st W

AR R gzAe A getdd AA4% 24
st 9§39 E A PBS(—)2 £41 ¢ =h¢ laminar
hood el Aol lmmdo]st2 HA HA A
t}, v}4] 35mm petri dishel ¢tz4$ 200mg %
0.19% trypsin(pH 7.5) 50ml & A7t 37°C
4l ) o}~ (shaking incubator)el A 30~60%-7F
okslglvh, ubF ol & 450 (120 mesh)® o
st A% 942 (800rpm, 8¥)she trypsin &
A A stz RPMI 1640v] x| ol colcemid (5pg/mD)E
7 ste] 87t wlekF A A< (hypotonic sol)zh
RS AR F9& Lelsgas

2) 3HA|7t trypsin % 2loll 2l WY

AR z2AE F8 el AAHsta 0.1% try-
psin 50mle] =2 200mg Yo 4°C 3ol A 244] 7}
W eksrg e, WorE trypsin & A skz RPMI #
Ao colcemid & 7 347 W YYT &
PRI
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gqton Aww 169 FAAyd g 24
Aoz A5 FALE A & & AT
Azt 68 (At 25, oak: DAlA gAA GHE L
g 4 dgvk(Table 1). 2448 AA4 ¢3e
A FaHe] Yo dAa F47F EEHE
g h(Fig 1).
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2@TCY A FA (A Foh=] i d
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AzE d&F et (Table 2) 44 E#9
HEE Zolrl gdvh, gAY T24 Azt Y &
A o 44 (marker chromosome) TAE = §
o E¥ &4 wWis zdsto diploid @
hyperdiploid(mn: 48, 49)9v}. & A fdl 4 C#

Table 1. Age distribution

Male Female Total
41—50 1D 0 HeY)
51—60 5(2) 3(1) 8(3)
61—70 42 1 5(2)
71—80 1 1 2

( ): number of successful karyotyping.

A9 b Felged 2% HE Addstn »
244 Z5)F sgvH(Table 3,4).

x 4efol A 199 A A} trisomy gl QA
&4 ARy kel 24, DT 139, 169 4
AN Gl A 4ol gedvh e, A dAAe %
A g Fad dite dAd ¢ g3l

I &

AA & 1008 Azz T gerd skl
E 949 Azgel ¥4He WA 3t
o] % Al £% extra doubling o]} E3-5 o]
dojrfr s Eakg zdskylm @b Kleins)
Klein (1985).e ole] & Zuto] # kel 4 o] (muta-
tion) = Foll odeiihn] olelul 20ulA] 708 A

‘Table 2, Comparison of the frequency of metaphases suitable for chromosome obtained with long
and short term enzymatic disaggregation procedures.

long term trypsinization
case no.

short term trypsinization

cell yield X 100 Feasency(h) o yiewg x 100 Feaueney(%)
1 5.5 3.4 4.7 3.2
2 4.6 2.1 3.0 2.0
3 5.2 3.0 2.8 2.8
4 4.2 1.8 4.0 0.9
5 2.1 0.8 1.2 1.2
6 1.8 1.2 1.3 1.3

Table 3. Cytogenetic results of 6 stomach ca. disaggregated by the enzymatic method.

case no. no. of cell examined chromosomal gain chromosomal loss
1 32 C 2
2 33 2C, 19 D
3 25 2C, 19 13
4 27 2C, 19 —
5 21 13, 2C —
6 10 3, 2C, 19 16

Table 4, Chromosomal abnormalities and pathologic findings from endoscopic biopsies of stomach.

case no. karyotype pathologic finding
1 46, XY, -2, +C adenocarcinoma
2 48, XY, +2C, —D, +9 adenocarcinoma
3 48, XY, +2C, —13, +19 adenocarcinoma
4 49, XX, +2C, +19 adenocarcinoma
5 49, XY, +B, +2C malignant gastric ulcer
6 49, XY, +3, +2C, —16, +19 malignant gastric ulcer
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Fig.1. One example of overcontracted and
indistinct outline chromosome in stomach
cancer cell.
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R R *P%ﬂﬂ bz & ol A m:elA AL

Fastgeh. fAARe Wl e FF 7‘}'&9' il B
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2 bthdel. F53 gAabe) obskel At

Z2Z5 cmycd A% AEFLY HdH(promy-

elocytic leukemia) F& LAz o sF(small cell

lung cancer)st #HAl7} ¢l N-myc o 29 4%

2] A7 o} = &(primary meuroblastma) -8 %

w}ol&(retinob-lastoma), c-myb o A% F4
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18 147 A=k A& 2047 29574 A
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(2n+) 2 near tetraploid (dn+)E Ry g
= 8] Ishihara (1959)% ote] A st FA of &4
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— 262 —

BRI A RCCHE B6B 248 1987

mosome)®] &#-& gglor AR ofF
woasrhgisdeh, ol 4 Loz v Fo sl A
199 QA glgkst olwl AaaAlk & A
o2 AR ¢or v 477t dasten 4s
Sk

2 1 2 8

Alitalo K, Schwab M, Lin CC, et al: Homog-
enously staining chromosomal regions contain
amplified copies ol an abundantly expressed
cellular oncegene(c-myc) in malignant neur-
oendocrine cells from a human colon carci-
noma. Proc Naet! Acad Sci USA 1983;80:
1707—1711.

Casspersson T, Zech L, Johansson C: Quinac-
rine mustard fluorescence of human chromo-
somes. Exp Cell Res 1970 ; 61 : 474—475.

Craig R, Sager R: Suppression oftumorigenicity
in hybrids of normal and oncogene transfor-
med CHEF cells. Proc Netl Acad Sci 1985
82 : 2062—2066.

Dallapiccola B, Tataranni G: modello di evol-
uzione lonale del cariotipo in versamento
pleurico neoplastico. Arch Ital Pathol Clin
Tumori 1969 ; 12 : 3—21.

Doll R: Stractegy for detection of cancer
hazards to man. Nature 1977 ;265 : 580—
596.

Ferti-Passantonopoulou AD, Panani AD, Viachos
JD, Raptis SA: Common cytogenetic findings
in gastric cancer. Cancer Genet Cylogenet
1987 ; 24 : 63—73.

Fialkow PJ: The origin and development of
human tumors studied with cell markers. N
Engl | Med 1974 ; 291 ; 26—35.

Granberg I, Gupta S, Zech L: Chromosome
analyses of a metastatic gastric carcinoma
including quinacrine fluorescence. Hereditas
1973, 75 : 189—194,

Ishihara T: Cytologic studies of tumors. XXXI.
chromosome study in a human gastric carci-
noma. Genzn 1959 ; 50 : 403—4C8.

Klein G, Klein E: Evolution of tumors and
the input of molecular oncology. Nature 1985
s 315 ¢ 190—195.

Linzer HID, Nathang D: Growth related cha-
nges in spcific mRNAS of cultured mouse
cells. Proc Natl Acad Sci USA 1983;80:
4271—4275.

Makino S, Ishihara T, Tanomura A: Cytologic
studies of tumors, XXVII. The chromosomes
of thirty human tumors. Z Krebsforsch 1959
; 63 1 164—208.

Nowell PC, Hungerford DA: A minute chrom-
osomal in human granulocytic Iqqkemia.
Science 1960 ; 132 : 1497—1451.

Rowley JD: A new consistent chrognosomal'
abnormality in chronic myelogenous leukemia
identified by quinacrine fluorescence and
Giemsa staining. Neature 1973 ;243 :290—
293.

Sandberg AA, Bross IDJ, Takagi N, Schmidt
ML: Chromosomes and causation of human
cancer and leukemia. IV Vectorial analysis.
Cancer 1968 ; 21 : 77—82.

Sandberg AA, Turc-Carel C: The cytogenetics.
of solid tumors. Relation to diagnosis, class-
ification and pathology. Cancer 1987 ;59 :
387—395.

Sasaki NS: Cytological effect of chemicals on
tumors. XII. A chromosome study in a
human -gastric tumor following radioactive
colloid gold(198 Au) treatment. J Fac Sci
Hokkaido Univ Ser VI Zool 1961 ; 14 ; 566-—
575.

Tonomura A: Cytologic studies of tumors.
Chromosome analyses in stomach and uterine
carcinomas. J Fac Sci Hokkaido Univ Ser
VI Zool 1959 ; 14 : 149—156.

Yunis JJ: The chromosomal basis of human
neoplasis. Science 1983 ; 221 : 227—236.

Varmus HE: Amplification of cellular oncogenes:
in human tumors. Ann Rev Genet 1984 ; 18 .
553—612.



