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Effects of Mitomycin C on Sister Chromatid Exchanges in Cultured Human Lympocytes

In-Dam Hwang, No-Suk Ki, Jeong-Sang Lee, Nam-Song Kim and Tae-li Mun

Department of Preventive Medicine and Public Health, Chonbuk National University Medical College

Sister chromatid exchanges(SCEs) and cell cycle kinetics were proposed as a sensitive and

quantitative assay for mutagenicity and cytotoxicity

gglutinin(PHA)-stimulated human lymphocytes.

in short-term cultures of phytohema-

Therefore, this study was performed to investigate the relation between the cytotoxic effects and

sister chromatid exchanges.
The resultes are summarized as follows:

1) The frequency of SCEs per cell are 13.1+2.8 in the lower concentration of 6.25X10"* M and 75.8+
8.2 in the highest concentration of 1.00+10-7 M. Mitotic index is decreased in the higher concentration

of mitomycin C.

The result indicates that mitomycin C led to a dose dependent increase in SCE frequency, but decrease

in mitotic index.

2) Chromosomal analysis was performed on metaphase cells that have divided one, two, and three or
more times for cell cycle kinetics by fluorescence-plus-Giemsa(FPG) technique. According to the
increased concentration of mitomycin C, the proportion of metaphase cells in the first are profoundly
increased but the cells of third division are greatly decreased.

3) The frequency of SCEs per chromosome by chromosomal group are decreased gradually from A
group to G group. But relationships between specific chromosomal group and SCE frequency are not

found.
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SCEEZ #7113 ttn R =92 (Perry & Evans,
1975; Takehisa, 1982;§Nish &, 1984), E3|
mitomycin C7} 743 733 SCERZAE g2 A 9
o} (Perry & Evans, 1975 ; Takehisa, 1982),
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A A WA Fddel Az Lt At 7HA ol
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Carrano 5,:1979) % stst=Ade Nt AXFA4 7
Abell gl 242 Aol
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A ol ok Latt(1973) ¢+ 3 %£-(1986) 9] Wb 3
239 ofH 3o ok PRMI
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fetal bovine serum (GIBCO), penicillin-
streptomycin(100units-100 « g/ml, GIBCO)2%
phytohemagglutin-M (PHA-M, GIBCO) & 7}3t A
25k, AEuwFL 47 A 5mle 27 0.2ml
o Y& HF L hatore] 37C, 5% CO, %7l
o A 72A1 7 wh Fahsdol,

2ol W ] =

2. gotdl XMz

F A g 8 ¢ A mitomycin C(Kyowa Hakko
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Table 1. The frequency of SCEs and mitotic indices in lymphocytes treated with various concentrations of
mitomycin C.

Concentrations Observed No. Counted SCEs per cell Mitotic
of Mitomycin C of metaphase SCEs index (%)
Controltt 30 234 7.87+2.7° 4.9
6.25x10"°(M) 30 393 13.1£2.8** 5.4
1.256x107% 30 717 23.94+4.9** 4.5
2.50x10°8 30 1,140 38.0+4.8** 3.7
5.00x10°® 30 1,440 48.0+6.9** 2.7
1.00x1077 30 2,274 75.8+8.2** 2.8

a Mean+S.D.

** Significant by Student’s t-test at p<0.01
# Only BrdU 10 uM added.
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Plate. 1. The karyotype of a normal male showing the chromosomes of a single lymphocyte in the second
metaphase stage of cell division stained by fluorescenc-plus-Giemsa(FPG) technique. The chromosomal

groups have been arranged according to descending length and varying arm ratio.
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fostA F71 HAow

10" M d A& 75.8+8.224 d=2F9 X v
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CONCENTRATION OF MITOMYCIN C {log molarity)

Fig. 1. Dose-response curves for SCE frequency and mitotic index in human lympocytes in
proportion to concentrations of Mitomycin C(0* control).
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Table 2. The proportion of metaphase cells in human lymhocytes treated with various concentrations of mitomycin

C '

Concentrations Percent of metaphase cells

of Mitromycin C(M) X1 X2 4 X3
Control# 34.8%+4.5° 38.3+£3.9 27.0%6.5
6.25x107° 29.8+2.8 49.8*1.5 20.4%+2.6
1.25x10°® 36.4+3.0 46.8+4.6 16.8+2.2
2.50x10°® 42.8%+2.3 4 46.6+5.3 10.6+3.9*
5.50% 10" 51.6+8.2 39.0+8.1 - 9.8+2.4*
1.00X1077 63.4+3.8 30.2+2.6 ~ 6.4+3.4**
a Mean+S.D.

# Only BrdU 10 «M added.

* Significant by Chi-square test for trends.(p<0.05)

** p<o0.01 ‘
X1, X2, and X3+ indicates the first, second, and third or more division cells which were determined by the
fluorescence plus Giemsa (FPG)staining.

PERCENT OF TOTAL METAPHASE CELLS (%)

s
*
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CONCENTRATION OF MITOMYCIN C (log molarity)

Fig. 2. The relative proportion of lst( X1 ), 2nd(X 2), and 3rd(X3) division metaphase
cells in cultures exposed to various concentrations of Mitomycin C(0* control).

M2 SCERIE : 834 mitomycin C A 2] 7}
Ztzte] QA F vlAe SCEWEE ATA GT Iv. & ot
22 AR gasle AY%S Hgdon J439 2
o7} A FUFE AuxE dAsA Z715Y o A YA 2t Aol Perrysl Wolff(1974) ol
WHoR 2 FAY AL vodFgich, 28 sl JE FPGHel So)atA @38 4 9lA €
Y4 &4 A4AEH SCENESS ARPAE Bolx]  °lF o) /1A HeEao] SCEE dod: ¥
¥k, B a7t = ol gkt (Perry & Evans, 1975; Takehisa,
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Fig. 3. Frequency of SCEs per each chromosomal group in lymphocytes treated with various
concentrations of mitomycin C.

1982 ; Nishi 5, 1984),

2 A¥A7 SCEd =& 894l mitomycin C8 5%
Z7he vl AEXEDE dAAIA g M=
A A4sHden ojAde d¥uik 5T (Latt,
1974; Littlefield %, 1979; Littlefield &, 1980; Mirua
%, 1983) chinese-hamster ovary (CHO)cell line
{Perry & Evans, 1975; Carrano %, 1979), 7l &
(Stetka 5, 1978) ¥ mouse(Nakanish %, 1979) ¥ in
vivo A7 A & 4FH vk,

o7 WA el A2 o2 Ade F7E
o M Ene B2FUAL PHAC #A35e DNAFA
& AA 2719 Aol A A= HeEd A
2ol gHHE AXEIF77 Ad= 14 23 R
3x} olArel Az wigo] gzt (Morimoto &
Wolff, 1980; Wakaki 5, 1958) ©l8§ Al 22 dF7]
Ade X-A 9 BrdU 5, $AAFHL-EA 97
(Morimoto & Wolff, 1980; Morimoto %, 1983),
benzene (Morimoto & Wolff, 1980), bleomycin(
Morimoto 5, 1984) % #+37 A& (Miura ¥, 1983)

df g A% gojvtn] mitomycin C8 §5 57}l w
g AZTEAF/7 AR & A AAE F AA
Ha gl

£ A vephd AAY g2 SCEE d27¢
Edyolle] ¥& v I AEXEIFI] Adg do
e Adfle & g3 A g (Littlefield 5, 1979;
Morimoto & Wolff, 1980a, 1980b; Morimoto %,
1985), Miura 5 (1983)2 mitomycin C A = ¥
Famconi’s Anemia 82} 9] v % ¢} 5o A SCEWl =
E AT v bl AETREE XA gA§A
Jetd & 23 343, Morimoto(1983) &
microsome 2 2 ¥4 319 benzened FEZF7}7F A X
¥4 A3 SCEE 7471 A% #4 SCEfF L3 A4
ZE4d Ad FE7t A2 d27] b SCEYAA
AEEE Ao AZ 2 Bho) Bt Aoz
A3 9le] SCES AT EEF7 Ade M2 o
€ 7122 dodE #AsA A4 F2 Add,

AAAZE SCEN =+ o] 75 (1983) ] BrdUA
23 AL Wk gHATFANA FEF o] FAglel A
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YA BEel & AL v o5 E5& 8
3 @b Latt(1974) = A4 g g A, 2
2] 32 Latt 5(1975) #4423 Fanconi’'s Anemia3
Aol Al 3] G4 A2 Aol SCEHIRE ZF7]1 Aol
L Aol Qe Awtd R E sgid B AY
Axe FA9 Aneds A4 dAFH2 glot AR
= A2 & AF4E 2o 73 9o, w2ty SCEY
Az1Re A 484 dA JdgA = Alkylating
agent?l mitomycin C7} DNAS] cross link (Tomasz
£ 1974 ; lyer and Szybalski, 1984) ol] Fedsle] ]
z#s 224 SCEM A foddctxn P2a of 94
A Zol7l A4 & mitomycin C7} DNAE cross link
s 7137F AsHe dold Adety AlaHr),
a2 o9} 215 (1983) #2] Aot A7 3}HEE
Ao zlejol A 71elg ALA FL o 2 o3
A HEE AdAe FF 9 g ggEAS F1
o] Axsnzd AAF AR 2T 5 dd
2} Al Eloh, =3 Latt(1974) & 22 444 43
% interbandel A WU §-& Hyste o2 GAH
banding technigue$ ™ §-3ct®s SCE<SH o 4 A 2}
FAE FHse ¥ AdE  F Qe Aot}

V. 2 ot

3} obAl mitomycin C7+ A A<l wj o o s}72] SCE
o Ml gL golBy] & AXELAT, AW
AREANE, AEEIF7] HE 9 YA 8 SCE
NEE 2AF Aae o$d go] a4 4 vl

1) Alx3 SCEWl X ¥ &9tA mitomycin C2l 3 A
F%26.25 X107 Mol A= 13.1+2.8°191 2, H =
FEQ 1.00X107NHE 75.8+8.22 4 FE F7}el
aal d4Z27He Reoh 28n AlxddAee ¢
g FaA %S el

2) AZFEF7]) HEL F944 mitomycin CH ¥
X 2.50X107 Mol A =Zd vld 9% AxEd
Al WAHE 1gem (p<0.05), 5X10° M o] Aol A
& AZEAAAde] A 95 hebueh(p<
0.01),

3) AA4ATYE G99 8AF SCEN =+ 334 9
B ZF7le wel AgEE FrhE A gAgE A
TN GFL2 B4F Ao B A4A T SCE

sho] @AE Molx) Yskeh,
% n 2 @
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