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Synopsis The frequency of spontaneous and Mitomycin C (MMC)-induced sister chromatid exchange
(SCE) was investigated in peripheral lymphocytes of 31 untreated patients with cervical cancer (stage 0:7
cases, stage I : 9 cases, stage II : 6 cases and stage II1 : 9 cases), as well as of 7 untreated patients with myoma
uteri and 16 healthy women: Factors affecting SCE frequency were also investigated.

1) Age, smoking and atomic bomb exposure did not influence SCE frequency. However, a family
history of cancer significantly increased MMC-induced SCE frequency in the cancer group.

2) The mean spontaneous SCE frequency in the cancer group (9.83+1.74) was significantly higher than
that in the myoma group (8.13+0.81) and healthy women (7.59%0.85). The mitomycin C-induced SCE
frequency was also higher in the cancer group. '

3) Spontaneous and MMC-induced SCE frequency gradually increased with the progression of cervical
cancer.
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4) All chromosome groups equally contributed to the increased SCE frequency in the cancer group. -
These results suggest that deoxyribonucleic acid of all chromosomes is damaged in patients with cervical

cancer,

Key words: Sister chromatid exchange - Cervical cancer » Chromosome * Deoxyribonucleic acid

il

B

T Bk G B 4 4k 22 ¥ (Sister Chromatid
Exchange, LN SCE & B3 133tk DNA &
ERLOZOBEREYSB KBS 5 & X
D, A OERFYESCERERDECRE S 1
oM TIL SCEBEENHEINT 5 2 Vb hT
VB9 X B [ IMFMOMIOLI ), i s
E EOFHMB LRI Y v ARk v
SCE BHE QISR D BT\ B T Lo b, fElk
BB THEFEIRAE L SCE L DBEMNEE X h
T3,

FEFEBERBMY v Bkt s SCE o
DOWTUE, IEEFEIZSCE SiENE & oM
TR LTz & W H s E219 WMIcEBEEIRD SR
IO T HAMEILRH Y, BERZI LT
5ETAHTHDH, £ THEEIR A X TFETREEE
k5 SCESHEE KL, TEMH®E SCE &
DBEIFEM I D THEKD 5 B LB IO CHRET
5,

WRE L UHE

19834F 9 A 2519854 8 A @ 2 “ERIIC A BKEF
BEEHMERMBARYZZ L TEHEREED B
1B (WAF, FEFHER 2X%E L, #TH
FIRERGOHA - 741, TH: 961, II3: 64,
I 9 BIC, MR O NER RS b & H32941,
BRRELEEEBRE IO 2 4 F2i% 2 1BITH
Dz, RBMBE L TR TEDEES 7THCLT,
TEGER) X OEELHEI66 (LIF, E¥E
FORBEOSCE XL, Sbhicohboxds
FyoWC SCE HE I B85 B X IT TR

HHRT Flnk L OBE, KW, FEBGE |

BH 5 WERANOBRREROEE) L HE L,

SCEBEARBLITF BB KM Y v B
B X OTIER L7, SEDOMETCIL Y v 95k
% Mitomycin C (MMOC) JEGHRMTEEL TED
5 BARSCEHE Lt MMCH & L %
MMC 5% SCE $[E O i 1o\ CTHREF R 1T s,

TEBEN, TEBENCIBRERC L 2 HELR
ST % Te b 2 FIEIRATIC BRI % {707,

BB & LTk 20% 4= fafr miE in Eagle’s Min-
imum Essential Medium (MEM) i Phyto-
hemaglutinin (PHA), Bromodeoxyuridine
(BrdU) (m#BESug/ml) #iHRML7cd D% H
V>, MMC #% SCE o#ihiciz MMC GRiess
10ng/ml) 2L, U v SBREFETOR R
Colcemid GRIEEE0.075ug/mD & WML, X5
2 R L, W oRaMEARER D
CERIGALEE, B E B A T D CTHER 2 (FRL L 7,
BARVESEE 2 7o L 3 H H & Hoechst 33258
(5.0ug/mDIZ TI25 % B LK EEL, 60CIC
B U7e Mcllvain 2% (pH 8.0) o )twk
(Q0W X 2) FRA% 1RERITT, KPE-Btss 2 %
FAFEAC 5 HEIGE U Tk Mk o 45 e
H{TD728),

P X h 7 SCEEARAR 1 IR Lzs, =0
X 57288 2 B H o fifa 524 MK, 30720 L50
>N TRESEZTH (SCE) o EYEEL,
M » D ¥ SCE R & % & fE#I © SCE $fE

K1 Fluorescence plus Giemsa ic & % ik g8
ARG
FEFEREOHASCET, Zofiltckds
SCE HERMTRTIOTH B,

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

198742 A HEHE 251

Elt, EHIRFEHEROSHI4F (ORI 4 MMC 3 SCE & S ICERBIC L AEE IR DD
#i, THI: 541, IIHR: 340, MEH: 26D & ninhotz,

CIEHEHD 5B 3HITEAND GDOEGOEE BRREHEE (2 ~204/H) T EHEHIC 8 4l
B> SCE HE b Hi> THET L1, Yo¥s SCE #H CO#f: 240, THI: 241, INIH © 14, TG © 3
BB 2 M A RRETIc i t BE T Ve, B, FEHERT 2 FIRD bR, Tra—n
B & WEBHIEFLD 1HABRD bhiehol, g

1. i, BUE, SKVE, RIRBUR, B KED SCE PiBE T EBEERC OB (O 241, THE:
BECR LIETEE 240, IIHF: 240, I8 34D Bobh, Tk

ZXEBOEMOMILE LR L, FEEE ERERO D HEITFTEFERO 641 (Bl 3
TS0 Lo FloI60% % ho, FEFEERE B, FERE 246, FE: 16D chotk, FE
DEHEE (51.48%) BTFEMERE (42.48) TR T hboRTFOEE L SCEHE
ERTEE (p<0.0D) @2 eh, EHER DEARERF Lo 2 A, EIWRT X 5 BE
(43.45%) L oM ABEEZIZED bR DT, PHWBROBETIEREZIRD O, EBR
FIEEEF O TEERF D SCE HE ¥ & BB DA >l MMC %% SCE SHE X400
Hlicseh R2ZERTIOCHEARRBIUV ezt U AR (p<0.05) 7eEELZ/RL Ty

7o,
R RTEBIEERS A 2. ®&EERIO SCE HE
TR | FEANE | FEGEE | TEER EHRBFED BRI & O MMC $5 SCE B &
20~29 0 0 6 B LIcEREYF 4R L, TEBEBECIRE
30~39 7 3 0 KRB IO MMC #5 SCE HE L dicflo 2 Fic
204 ° . 4 Hl LCA BB ER R LT e nd, TEAER
o : X ’ Y EHERE ORI EEIRTAD bR
70~179 2 0 0 7z,
it 31 7 16 3. FEHEFHIRITZETHS SCE #HE
R 2 8.4 EHHRS L OFERMBOETMINE R
" p<00l SCE S # i LI E X R 2 R L, EEE

FED S SCE $EEE 127.59£0.85T H % © I %t

%2 EEEBHCEITHENRD SCE HE L, TEHEER IO 8.60+1.31, I i

wre | om SCE $i1& 8.92+1.04, TIHA:10.31+1.67, IIHA:@11.31+
a & MMC 5% 1.60& WFRBAEABMEERL, SbIcZOMR
208 | 6 [8.12£1.20 (2~17) | 17.78+3.77( 8~38) BLEAIE & b Im ER LT, &EFHIRC
405%AK 4 7.20+0.27 (1~16) | 18.15%1.42(10~32) e e LAy ! . N -
60iEA | 6 | 7.31£0.38 (2~17) | 17.05%£1.17( 8~32) DHEBEBRECRIM S 05 L0 T & OBIcH
22 2, TR ~ A% JRERS -
GRS 1 BHEZTFD DR IehoTe,
#3 FEHERCST AR, USSR, BMERKEOH M E SCE Mg

H(n=28) #(n =23) H(n=9) f#E(n =22) fi(n=26) #E(n =25)

Bk SCE 10.22+1.53 9.70+1.82 9.48+1.65 9.97+1.80 | 10.30£2.07 9.72+1.68

MMC 5 SCE | 20.414+1.85 | 20.23+2.48 | 21.48:£2.42 | 19.78+2.11 | 22.21+2.92*| 19.81+1.92*

* p<0.05 Sty o B

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

252 TEIEEED Y v BRIk E M BT 5 ke AEREE 25
F4  xgm5 SCE g
£ 2k SCE ##ijy MMC ## SCE S
FE R 9.83%+1.74 = 20.27%2.30 =
(n =31) (1~30) (7~39
p<0.05 p<0.01
T RE R 8.13+0.81 - p<0.01 17.624+1.78 _ p<0.01
(n=17) (1~19 (7 ~36)
iEH & B 7.59+0.85 —— 17.60+2.41
(n=16) (1~1D (8~38)
Ty RS () B
#<0.05 —
15} = P<0.01 l; p<0.0f
r— P05 — pLu:——l
251 °
s %T’iﬁttﬂﬁéﬁz‘s ] o }Wﬁiﬁﬁﬁ%
5 : :
45 . E
B ##
B
10 N
; P<09] ! T
P00t ——t of°
5 F p<0.01 —
4 P05 °r
*TE o T 1 1 T
% Moo
(n=16) (0=7) (n-9) (n=6) (n~9) — PO ——d
M2 FEBMC S ETIEE A SCE 5 o] S
E 0 [ 1 K

—J7, MMC % SCE S TR 3 iR Lz &
51 0 © 18.58+1.70, I#:19.40+2.17, 1I
H:21.72+2.48, M #:21.51+1.59C, H &
SCE & & R ¥ mER 2R D b, 0
B, THICRERERLOMICERELRDT,
NP ICMPCEFRER LT LEEZ (p<
0.01) 23@RHbhte, EbLELETHMORET
I E 08, THIORIS X OIIEE 0 Pk

LHEEBEENED bR,

4, BRI RIT 5 SCE HE

TEHEER K5 SCE #E O B\ E o
Btk (B2 WIEREMTE) EBLEND D IE D
%, TEHHERSLOCEEEFCOVTER LA
LA, MAWWRT X 5 g Yta kiR o SCE
BEAFERRENEIEEEROMTEEELAD
et EOTFEBEBERFICKITSH SCE i

[i:1
o8 om B
(0=16) (n=7) (n=9) (n=6) (n=9)

K3 TEIECKTSETH MMC %% SCE 5
3

TN TOLREEPRBECES L w5 C
EHVEIBE U T,

—77, ZHREAFED SCE HEIC ST Rk
DIEHIR SO EXIFEL L TR Lics o
AHHHEDABI OB TIMEMEL Y 5L,
HIZE, FRIOVGETIHMEL, SCE+D 4 it
FROEC L OTEDOREFENEIRD & & 2HE
gaxn, ‘

Z =
19744 Chaganti et al I3 EREHEEEK L L

P THEIL T B Bloom SEREEEE O Y vk T

EBrdU WX >CSCENEHEEILEL A &%

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

P EOR

1 A

19874 2
9 o & FEHHUMH EMRSCE
2% A FEEWEMMC $5 SCE
8 o o EWEMREMSCE
- A © IFH% %M MMC %% SCE
7 s — HEE (RetORIOHE)
6 —
5t “Ogt
4 -
3| osa -
ot -
2t a _
o A
1t Ao.
. ab
A B Cc+X D o) F G
B K B
X4 HetafkB R SCE 47
WEL, The@EE LCSCE e FDRE L

DEARAER D X dicinote, ZOHEIM
ﬁ4)10)14)21).,s%3%ﬁ 1) s EIS)ZOK: % L VC 4) ﬁ{*ﬁﬂ:ﬂ-
) v SR B SCE SE NS & AV
T THE S, UL SCE SHE L4ER, ¥
B, BEERT LT, BE, A, HRER,
bW E s & OBRBERFPEA R OB & &4
(K&, BrdU oBEE) 4 ORFIRL DT
BT HRRELD DY, OoOTUHEEDEKEE &
SCE 0B E KT AHEREI N DOORTF O
MELLSERTLE LR, A—0KBRRICE
FHENBERET HLELRD D,
ZZTHEOBRF TR T T EEE, TEHIE,
E#E DL EE O\ CTAER T L OWLEE, AR,

253

FIRIE, BEREREOFRCOWTHERTOR
LT H, TEBEREEEEROFIHEROMIC
WAHEBENRL, FREEEFCRI LR TR
Dt E SCE I B8 % 5 2 7n v L OfER N B
bhiz, Dnls & SCE i@\ Tk Livingston et
al.'’® Oikawa et al?®d FERE/#HEL L TR D,
CNDORNORREDEERIIRK I ER L]
Th I weE %2 Hh, Livingston et al.'¥% L O
Hedner et al 3B 4R 2 SCE S % 80
JRDHEHREL T, SEOREETIT L
a—AEREF IS e, FLREEEELT
EEEREC 8, FEMHERIC2 M)A R
SCE SHE ORI AEE MRS bl ol
S LI EBERICH D 9 B0 RIBEEE T
DTS, WENSCEHE YNNI S LD
BRI\ LA d DI, SEIOKE CIRBECH
BRIED B D FFEIERICR DT ied,
D DRE D B 1o 72 b I B 9 18 25 SCE w2
BlLirwERfEwRcEsowy, 2 L 45ED
FTEFERHEO SCEHEREL T, chboR
F o YERTHNEZILIDEE 2 DR
B, —IRE G T SRS 6 Hlic iR
b, BERERED I E~g R MMC 5%
SCEHE &<, DA HE L Bloom fEE
HCHEULTRYEKRDIIBERTHS EBbh
%,

EAEE & SCEIRB L TixFESERT Lo

>
e

B 988
4

F5 [EREEEE K TS SCE o HE B 5
woHE EUD 2 PR SCE ®oOR
Schonwald et al2®  (1977) I ] EOE OH Benz%yreng%ﬁ % HEERL
Hollander et al ' (1978) | Wi o) | ol o BoO# HERL
Hopkinet all2  (1980) | i R EH) | ool T i S 5 HED b
Husum et al.'¥ (1981) oo SRAME AL IR IBAE B R HEERL
Livingston et ali  (1983) | £ # | wped st S| 8 A HEED D
Der-Sarkissian et al.” (1982) |  #B3F il oW % MMC 5 gEexL
Mitra et al. (1982) | FEE E % % R HHEED Y
Adhvaryu et al®  (1985) | FEHE E ¥ K MMC 55 AR L
oo (1983) | Ty E o % Mhic s HEED D

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

254 TEBRBED Y v BRIk R A TR BT AR

fbsE, FE, WEEFMRER L OTEEEC O
TOMMERNEE I LTS, ThbbifikEc
“DUTIE Schonwald et al.?®= Hollander et
al MIXIEEE EEOTVC EHHE L, Hopkin
et alPIFEFREML TS EOREL LT
%, FJFETLE Husum et al. " 05 i L AR i 8
FLEDINC ERH|EL, —7F Livingston et
al. I RBFE O A BEE O B SCE BHE » IEH
FBHANEFECEEY R Lo L, HEES
FLURREBLICBECRERELZ L BIERT Y <
ThHHZ ERHEL, SCE 23E(l, HED LKL
TREOEFABOREL LTV EHTHL &%
R LT\ 5, %7z Der-Sarkissian et al.” (348
IFifalE B E <o MMC %% SCE (R EH &kt
LTHBICE 2, HASCE TlaEERRD
bhlswdE L, HASCE & LCiHTE o
Fetr ik DNA BEE 2, 58777 SCE inducer Th %
MMC IZ Lo TR UD THEELTHHBEOD D &
ETEHL VA,

L ATTEHEELEDSCEKB L T,
19824F, Mitra et al.'”23E #X SCE HHE (X EH %
WELE L CHE S T E I © preclinical
maker 7 HFRENELRDH B EWME L IO RFEY
THAH, LrLExoH Adhvaryu et al2 iz G R E
£ O"MMC % %5 SCE S @ i & 122\ Tk &
L, FEHERE L EREOMCIAER RERI
WD bhleholc L Lic, iRz hbogs
TR E L FEBHEEEOETIVHR SR
TERBT, W0 & Bl i3 5 1 ikl
BHBH, THhICHLEL2ORBECRTERER
HTIEFELEELTHRAR L OOMMC 3%
SCE#HE &<, LrbETH L L b BB
MEFRDT W5,

SEIORETRFEBEREE, EEECTE
Wil B E I B L CH AR %R X O MMC 335 SCE
BEIAECEL, X512 SCEHE T+ E5E
DEERIAET > CHEINT 5 & L33 L, %
LOFERE-H L IRENMED N, EhFEE
T, IEWBFC KT 5 SCE HE O 5% 4 4
BERBEIICHEET L & 2 A, BULakiz K
BXVBCHEELYRLLDD, FEHEEBSLC

HERmE3YE 2 5

R 5 SCE HHE O BN E TR fEo T 88

% SCE BFEDOREMD 5 TR E A & e

BIfRTh 2 = L ABD b, > TFEBEIC

R % SCE DI EDERET H 5 Ikt

BRI 7o & & BRENC RS BFIC X 5 %

DTHH ENHEEIND,
LGSRy b 73R EE T IEEE I i

UCRMIM Y v A~ EROGL AR DNA BEE N <,

EOREMEOET L & bICHRL, *7oc Obi

FRTXRTOEERICET TS & RHEBL

o, TORIEDOWT, VY ABREEHHIER LE

Milas @« DRy EBML, Vv KBS D

WIEfB DM E ORI THEREZ IR L H T HE

EEREELIZR L CwbsoT, EEMBoEL

BB NEMBEOFESY YV v oK T 5 B8

BT 520 DNABENEL, “hiER

HcEBE o SCEHEOBIME L THRE IR

HLDEEZLNS, LHLSEORETCADR

7o & D WRBHKIERED B % BE CWIBFERED I

BEICIRSCEHEN L ) BETChHONERY

ERLTHDE, MLHOFERTY v Ko

DNABEENEE L OTWBEERSH D, b &

b & SCEHEOEGEEIELLST, &

S5 FloFEESEETE R\, €2 TSCE

DFEBEF O & & S I RE-LREDOEIT I ED

THINT % SCE OKMWERLX B HMCT5C

LBDTHERETHY, SEOKRERFEEDO—D

WiehEEz2bNMB, ‘

RIS OEFIEBE B AEMBARNZES2NEES

CHER, 1986) wwR\WCHELI,

X R
1, BAFEE v ) v BkoEEE L SCE. SCE ()
R OBLE), 324, YA =V R T 4 —F A, HHE,
1985,
2. 8 I, JMNRIER, BWEX F O E—, EHZ

T, LIEHE, RIEL, fiE®—, XKIE 18,
F]AKEM | TEIERERBM ) v RO BARR
4 & MMC BRIk a T RoBE, HER
£k, 37:1681, 1985.

3. Adhvaryu, S.G., Vyas, R.C., Dave, B.J., Trivedi,
A.H. and Parikh, B.N.: Spontaneous and
induced sister chromatid exchange frequencies
and cell cycle progression in lymphocytes of
patients with carcinoma of the uterine cervix.

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

19874 2 R

10,

11,

12,

13,

14,

Cancer Genet. Cytogenet., 14 : 67, 1985.

. Becher, R., Zimwmey, G. and Schmidt, C.G.:

Sister chromatid exchange and growth kinetics
in untreated acute leukemia. Int. J. Cancer, 27 :
199, 1981.

Chaganti, R.S.K., Schonberg, S. and German,
J.: A manyfold increase in sister chromatid
exchanges in Bloom’s syndrome lymphocytes.
Proc. Nat. Acad. Sci. US.A., 71: 4508, 1974.
Craig-Holmes, A.P. and Shaw, M.W. : Effects
of six carcinogens on SCE frequency and cell
kinetics in cultured human lymphocytes.
Mutat. Res., 46 : 375, 1977.

Der-Sarkissian, H., Bonaiti-Pellié, C., Briard-
Guillemot, M.L. and Zucker, J.M.: Sister
chromatid exchanges in patients with retinob-
lastoma. Cancer Genet. Cytogenet., 7: 73, 1982.
Goto, K., Maeda, S., Kano, Y. and Sugivama,
T.: Factors involved in differential giemsa-
staining of sister chromatids. Chromosoma
{Berl.), 66 : 351, 1978.

Hedner, K., Wadstein, J. and Mitelman, F. :
Increased sister chromatid exchange frequency
in chronic alcoholic users. Hereditas, 101 : 265,
1984,

Heevema, N.A., Palmer, C.G. and Baehner, R.
L. : Elevated sister chromatid exchange and
cell cycle analysis in bone marrow in childhood
ALL. Cancer Genet. Cytogenet., 6 : 323, 1982.
Hollander, D.H., Tockman, M.S., Liang, Y. W.,
Borgaonkar, D.S. and Frost, J.K.: Sister
chromatid exchanges in the peripheral blood of
cigarette smokers and in lung cancer patients;
and the effect of chemotherapy. Hum. Genet.,
44 : 165, 1978.

Hopkin, J.M. and Evans, HJ. : Cigarette smo-
ke-induced DN A damage and lung cancer risks.
Nature, 283 : 388, 1980.

Husum, B., Wulf, H.C. and Niebuhy, E.:
Sister chromatid exchanges in lymphocytes in
women with cancer of the breast. Mutat. Res.,
85: 357, 1981.

Kakati, S., Abe, S. and Sandberg, A.A.: Sis-
ter chromatid exchange in Philadelpha

Tk R At

15,

16,

17.

18,

19,

20,

21,

22,

23.

24,

255

chromosome (Ph!)-positive leukemia. Cancer
Res., 38: 2918, 1978.
Kato, H.: Spontaneous and induced sister
chromatid exchanges as revealed by the BUdR-
labelling method. Int. Rev. Cytol., 49 : 55, 1977.
Kurvink, K., Bloomfield, C.D., Keenan, K.M.,
Levitt, S. and Cervenka, J. : Sister chromatid
exchange in lymphocytes from patients with
malignant lymphoma. Hum. Genet., 44: 137,
1978.
Latt, S.A.: Microfluorometric detection of
deoxyribonucleic acid replication in human
metaphase chromosomes. Proc. Nat. Acad. Sci.
US.A,, 70: 3395, 1973.
Livingston, G.K., Cannon, L.A., Bishop, D.T.,
Johnson, P. and Fineman, R.M.: Sister
chromatid exchange: Variation by age, sex,
smoking, and breast cancer status. Cancer
Genet. Cytogenet., 9: 289, 1983.
Mitra, A.B., Murty, V.V.V.S. and Luthva, U.
K. : Sister chromatid exchanges in
kocytes of patients with cancer of cervix uteri.
Hum. Genet., 60 : 214, 1982.
Otkawa, A., Sakai, S., Horaguchi, K. and
Tohda, H.: Sensitivities of peripheral
lymphocytes from healthy humans to induction
of sister chromatid exchanges by chemicals.
Cancer Res., 43: 439, 1983.
Otter, M., Palmer, C.G. and Baehner, R.L.:
Sister chromatid exchange in lymphocytes
from patients with acute lymphoblastic leu-
kemia. Hum. Genet., 52 : 185, 1979.
Perry, P. and Evans, H.J. : Cytological detec-
tion of mutagen-carcinogen exposure by sister
chromatid exchange. Nature, 258 : 121, 1975.
Schonwald, A.D., Bavtram, C.R. and Riidiger,
HW.: Benzpyrene-induced sister chromatid
exchanges in lymphocytes of patients with lung
cancer. Hum. Genet., 36: 261, 1977.
Slavuisky, 1., Vinuesa, M.L., Larripa, I., Parga-
ment, M.M. and Salum, S.B.: Sister
chromatid exchange in malignant lymphomas.
Cancer Genet. Cytogenet., 13: 153, 1984.

(4% 30488 No. 6065 BH61 10« 14545

leu-

NI | -El ectronic Library Service



