etA3} 7] 3] 2] 1996; 28: 382 - 390

N

r

FA|ZSQF ghAlol| 4] Bleomycinel] gk s34x] 7439 99

cAdloietz olaboist ekl A 2
AAE - BE - NN G4ST - HEE - T - ANS - 2YY - HolM

= Abstract =
Chromosomal Sensitivity to Bleomycin in Hepatocellular Carcinoma Patients

Kyung Chul Kim, M.D., Kwang Hyub Han, M.D., Jin Sil Seong, M.D.,* Hyo Jin Park, M.D,,
Jun Pyo Chung, M.D., Kwan Sik Lee, M.D., Chae Yoon Chon, M.D.,
Young Myoung Moon, M.D. and In Suh Park, M.D.

Department of Internal Medicine and Therapeutic Radiology,* Yonsei University College of Medicine, Seoul, Korea

Backgrounds/Aims: There are interindividual differences, genetically determined, in susceptibility
to cancer and such variable susceptibility may reflect individual variation in DNA repair capability.
A cytogenetic assay, so-called mutagen sensitivity assay, has been developed in which in vitro
bleomycin-induced chromosome breaks provide indirect measure of such repair. By assessing muta-
gen sensitivity in patients with chronic liver disease(CLD) and hepatocellular carcinoma(HCC), we
explored the possibility of interindividual differences in chromosomal susceptibility to mutagen and
evaluated the significance of mutagen sensitivity in patients with HCC. Methods: Lymphocytes
from 14 patients with CLD and 21 patients with HCC were cultured in vitfro and challenged with
bleomycin. Chromosomal damage was quantified by scoring chromatid breaks of 100 metaphase
cells. Results: Chromosomal sensitivity to bleomycin varied interindividually in both patients with
CLD and HCC, the number of bleomycin-induced chromatid breaks per cell(b/c) ranging from 0.2
to 0.6. The mean b/c value showed no significant difference between the two groups(0.37 = 0.06
in CLD vs 0.43+0.07 in HCC). However, the distributional profiles of bj/c differed significantly
between the two groups, the frequency of subjects with a bjc value of >0.4 being significantly
higher in HCC patients than CLD patients(61.8% vs 28.5%, p<0.05). Bleomycin sensitivity in
HCC patients was influenced by patient’s age and family history of the disease(p<0.05), but not
by alcohol or smoking history and sex. The patients of HCC with young age onset or with a
positive family history responded with a relatively higher degree of bjc value. Conclusions: We
could observe interindividual differences in sensitivity to bleomycin-induced chromosomal damage
and that bleomycin-sensitive subjects were more common in HCC patients than CLD patients,
especially in those with young age or who had a family history of HCC. These findings suggest
that bleomycin-induced chromosomal sensitivity may serve as an indicator of genetic susceptibility
to the developement of HCC. (Korean J Gastroenterol 1996; 28:382 - 390)

Key Words: Cancer susceptibility, Mutagen sensitivity, Hepatocellular carcinoma
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M =

wre) e = 3 99w KA &
olo2 oiHd F ck Aol U F Ue /M
A &£ AMAvlel Ad 378 Hols A
(mutagen sensitivity)'e] Zwlof|A] Awsle AMES
Mde] Basiich F SA3 wekelztol gk A
Q9] A AN Zol7h A AoZ HHiA
l=dl, ol g Aole AR T AR = ool
Sles] 7idzie] DNA %5ds] Aol 2 W
# Qlekx Rwslm gk ol2ldk /Hele] DNA &
P AR HrRhe in viro AEFAY
A BEAuby’o] sitE|elidl, 49 mutagen sen-
sitivity assay & &4 Qi) 3Rpe) whx JE 4L
AGBRIA bleomycinel] ¥ FANF A Mo
Zds A A4S BARH o2 Fste] v|aR
Aok wolet.

7 Ekolst 7o oFghe] e g Al
72 B3] 7k wlel@] (o]} HBV R oFeh7} 712
Fo3 9l A2 7R 9o’ HBVZR
AelA] Zhrel BubElel Woidk 4 gl 704
A9lell oisll A ¥hal Al vl gick olofl HAE2 7H
Aujeh 2 wola ZAle] AolE FHshn
HBVZIdghatollA] 7o) 3 & Qe 7MY 9)
74 221 wolx R4Ael FHoz Hrbsa
A AR et A ddeR 2 AT
2 Asgelsich

CHal 3 2y
Loy &

19941d 99 HE] 19953 197hA] AAdgtz AlB
ghaf) olele WEd 3AbE 09 219, AT
A3 149e dides Sk 79T 210lF
18alol 4] HBsAg oFAdelxlend, HF A7 514,
GnlE 2011 olgich RRAIZHAZNE 1441F 11
B AWE, 3dle AR elglen, 8dellA
HBsAg oF4 olleh AT %L 464) ol2len, &
nlE 11:3 o|gich akFgholl 9l4A 9 "R

Table 1. Clinical and Serologic Features of the Subjects

Chronic liver disease Hepatocellular ca.

(n=14) (n=21)

Age(Range) 46.0112.9(21 ~63) 51.0£12.2(21~71)
Sex(M/F) 1i/3 20/1
HBsAg(+) 8 16
Anti-HCV(+) 3 2
HBsAg(+)/ 0 2

Anti-HCV(+)
HBsAg( )/ 3 i

Anti-HCV(-)

opirel §e18 Aol gIxtekTable 1),
2. 8 o

Hsu S%0 o]8) sMeks]sr =43 mutagen sensi-
tivity assay *ejoll F8lod AJggslich

1) RN 5 3 YUY

g ghatoll A A& NS F 2 A Bl HE
1 mlg} w{Z)(RPMI-1640) 5 mi4] 1}¥o] @ 2A
£% 9 37cE FASE 5%C0:9 AEufokr]d
72A17H53t wlEE skodch

2) Bleomycin X2] % ME & (cell harvest)

n{¥s|

7} Ak Ale] B - A)g o] A(test mutagen) =
AL-5] & bleomycing X elsh= TE} HelslA ¢
v dzEEeF vyl Adslgicth Bleomycing
Helshs F o4 bleomycin(Nippon Kayaka,
Tokyo, Japan)-& #HE 5%} 30 ug/mlE 5|=% 7h
Al o)) H7FE F 241 7F B bAoA, AE
Bodg FchAF)Zl Y8t 0.02 ug/mle] Colecemid
(Gibco, Grand Island, NY)E 7}slod 1A]7F &<t 8
SAZt 12FFAGEFE 10mlE A7lsle] 208
ZFHbSAI) F, ollehE Rt 2k 3R 4 &
(Carnoy §-H)& 4y Aol Fulslo] o]zl Al

5 1A F Boll A4l fal Selolsd =%
st B FolA AzAZ o2 2% Giemsa
(Gurr, UK) o2 oJAlslgc) thz3% 22 beomycin
off A Qv AAA FAA £4-8 ulzsir] ARt
F Eo|9, bleomycin A7t & ALlstnye SYET
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Fig. 1. Metaphase spread of a lymphocyte after bleomycin treatment
showing chromatid breaks(white arrows) and gap(black arrow).

Table 2. Spontaneous Chromatid Breaks

Chronic liver disease Hepatocellular ca.
(n=14) (n=21)

0.138+0.031
0.08~0.18

Mean b/c 0.136 +0.025
Range 0.08~0.19

bjc: chromatid breaks per cell

245 Az

3) B 371 M 2HA

A getelee 7 AP vt oluiAle] B
7] AIERZT) 100704 38tn| sl 4] 1,000
sl Akt 100709) AFols] TatEl oar
A s}<=(chromatid break)2] A A 3+ MEGF
ul A8}k o] M EA| 2] A4 (number of chromatid breaks
per cell; bjo) 2. $HAtsle] B odF 9 w|zAE2 A
Lot YAl £4 % breaks} gap] o] ol
o gt 74-9-olli= Chantham Barrs Inn¥]o)’ell4) 233
Hh2lS i} A BN S| B} 2AeiF] z7he] Fof
A 7vAo| ©] 71 7 $-E breakZ ZHFEl 3 T
2219 Ak 1749 break 2 7hstgdciFig. 1). o
A BEA LAY F e FHH JAS BAs
32} ZH 8ol gt A BRI e 87 W (blind
tes) 2 2 AR HAE A#P} 3t

4) B B4
€ AEE FFEFEAE A eH, &
AR B4 B FEE 7R, lolAF HA
9] ]3] 7L A (multiple regression analysis)g ©|
231902, pgkel 005 vzl A9 Selsirkn
Akt

- I}
1. XK SAx) &4

Alg o] 42l bleomycing HX|s}A] ¢F2 FEol
A AdHes Bt FaA 4l AL 3
tiamiel FAskd A, biegkel 9171 0.086114 0.19
2 &4 B350} Anpsleick. B begkd A
375 Tl 27 0136400259 0.138+
0.031% §-2J3t ol= glglcHTable 2).

2. BleomycinOf| 2|8t HMH| &4

Bleomycin 2|32 4 49 AEE XF
5ol A 2} 4wl Xol7} dgl.em, biegk 0.23
oll4] 0.53 71RA 9] U2 chofsiA FA=AUCt B
bjegk-2 T AT 7kl A Z+2F 0.37£0.06
9} 0.43+0.072 7IHFoA Ekor} Ao g

wostAE kek(Table 3). F7-2| bk £E &
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Frequency(%)

0.41~0.50

0.21~0.30

0.31~0.40 0.51~0.60
Chromatid breaks per cell(b/c)
Fig. 2. Distribution of bleomycin-induced chromatid

breaks in patients with chronic liver disease(CLD)
and hepatocellular carcinoma(HCC).

Table 3. Bleomycin-induced Chromatid Breaks

Chronic liver disease Hepatocellular ca.

(n=14) n=21)
Mean bjc 0.37%0.06 0.43+0.07
Range 0.23~0.51 0.27~0.53
bjc>0.4 28.5% 61.8%*

*p<<0.05 vs. chronic liver disease

Table 4. Factors Affecting b/c Value in Patients with
Hepatocellular Carcinoma

Variables Category Coefficient ~ p-value
Age <40 vs 240 -0.077233 0.0314
FHx (+) vs (—) 0073899  0.0384
Alcohol (+) vs (—) 0.058889  0.1520
Smoking (+) vs (—) 0.021458 0.5772
Sex F vs M —0.103899  0.1783

By multiple regression analysis(r2=0.41746)
FHx: Family history of hepatocellular ca.

AR vyt A3, 22 beghe] Wl Dol B
738g B ovi(Fig. 2), bicgko] 0.4 o]
A0) A o= 7iotFol 61.8%, THI 7 AZFEo] 28.5%

3. M| A0 FEE xS oAl

29T 835l glo14] bleomycinol] I8 34|
&4, Z begh, o 98 oEly e AAES
multiple regression analysis® #4433t} b/czkell
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(SHE A
(B) HCC with FHx(+) HCC with Flix(-)
Fig. 3. Comparison of chromatid breaks in patients with

hepatocellular carcinoma according to age (A) and
the presence of family history of the disease (B).
HCC, hepatocellular carcinoma; FHx, family
history.

syHoz abe nAE dAzE 9Y 2 A9
5§97 49 Hglemlp<00s), $39, ¥
212 W ol e Fola Aol YURTHTable
4). BAe] <ol 404) m|ea) ohdd 7kt WAt
el AEo] Yk WAl Aoz F
biezke WY + URATHFig. 3.

| &

FA Ao gl BANRINE 3] B
T UFol, TUY A< =K carcinogen)oll
22 FHeld siviete e we =59 A
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o, Wel71 g oshslr] SAsiAE WAl S
e 7i7Nele] €57 QlAKhost facton® HE=A] 31
ZHallol & Aolrh ol2idt £FA AAE F shiE
“ojax] B4 A(chromosomal instability)”2] .91
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o] elAlzlm gic). FMAe] kA (chromosomal
fragility)?} ghe) Fudo] ERo g AR, EFF F
¥ F(Bloom’s syndrome),'” @#egA $EH2F
(ataxia telengiectasia)'™'? @ A4} 73] Z(xeroder-
ma pigmentosa) 53 22 49 G & F
F(chromosome-breakage syndrome)-2 WHAIHIE &
=2 Aglojx|at A AT el e
D43 BAll istel B A& A4 F2 Qi
Hsu ' olg|dt g BtgAdo] IR B3}
Azlol] FeksE o] o KA oA
(genetic pleomorphism)2} o] £ol] TA s, ALY
ol AR BE A cheksiAl Exllsle U4
o2 Qs AR Ades WAARY 49
ol Aoz deiRl o] sidel <Jsid, MY
9] wo]dof ofgh F A Wolfk AEF Al
oA ZHo| 7Hashd, FAE wola T4 7Y
Q1] DNA B7-53& 73 o2 s sl 9
ore] uholl chl 7S wheddlthe Holh
ZHte] AQle 2= W7t HBVZL /M Sad
249l AxE 72 glon, 2 ARIAIE A4
she QA SAG BAAELHR FAE0l o
o] 2 greiA glek®’ AdQlell4 HBVel Zeisl: 7
S 9F 10% v]rellA uHg ZHAgle g o]ty o]
2l gk 7HA3) FollA Y= 7o m XEge]
&2iA Qo' HBVll 9Jet 7qke] why| e &
Apet FFollA obz] AgsiAl HeAA ke
nholei 2 A F(genome)t &5 A|52] FiHintegra-
tion)3 €3 [FAA] chdAl eI (multistep
mutagenesis)o] Woid Zeog #Ha| FAHE 9]
opO Az Ziqke] WPl Rofske 74} W
ool tigk dAtx T Busw ek’ ey
HBVZ2] ) Ukl Rigte e s ol
A= HBVER:S 2hblatel] el sHAlalel ch2A|
Hheshe 2 & glov], 8 2 vk 9lA
ok, 7wl ofels %34 21l U2 7t
AE 5 ek webd Al weldol gt A
< FAsle L ol 554 A S
HFrlshe o g meld & Q1S el ol
7Hgslel] 2 AFE Alsiglond, e =
© 2 HBVEh: 317 Akl FARIAl &9 gHA]

MRS 7ol it vigtdlzde s AR 8
Aok

Hsu S| 2]&)] bleomycing ©o]-g8t Woli 7
A ATl tig 3k EA o] s 71A7t
A o] F7F2] Agr o] &(gentian violet, triethy-
lenemelamine 5) 2 AJ8igt wo]4 A H A7) 4
wrr o g o 59k’ Bleomycino] Ajgwo]4
2 A olfe B A kFolE Edlx
o4 F7 GNAe] d4EA FE(chromatid
breaks)-& Bol| sl ojei gk sE2 FNAE v
e o2 TnF BRI 3ch= Aelch?* Bleomycin
off o3t QA £4 71 ob B kAR
bleomycino| AU o]-L(ferrous ion)z} A4 E=}be}b
#3balz Wadelo] B he EE T slehe 2 DNA
#}4=(single-strand and double-strand DNA breaks)&
oozl Ao HuE1 9k Bleomycinol]
g DNA £49] Eol] gofsle HAAl] gt A
e FRe obd gAY, #HEF whAldl4 DNA
polymerase a7} Zejdh Ao @ Wwsw Qlch

T s Aololl Byl AT o) ojsin
Hol4 e ot 22 A4S 23 e ¢
& Aok @ Bleomycinoll 2]k Q1A]2] AXA|
HESoRAS dEH oA gom, AP AT MAR
Hel 3pgk AR M2 o E SgeE ksl
WA=, @ 3 Ml ol A= W FHeE =
TFoha dAsk oS Holv dFe] AlEFHA 29
oln], @ AAN=TY EXolA 2k 37%7} bleomy-
cinel] AIF1(25%) £ NN AA12%)E EF
o, ol & Aol o] W HYFol 2o, @
ol gt Wi AFEL 3l kEH = AVI&
3HA|, ZFA), FHEA 58 & G5 o AHAHo|
o} ¥FQa AR A 43 e TRV e B
Holl 4 wo]d Aol el gt fojd AnE
o] gro] EmxE|: glon] M0 E4] £ Rt A=
YA 998w 1 o9 Bwslm gl
HA7EA TS| £18 dsitell A 9] wWela 3
FAo g A+ edsiov, B AFA ] o8
m 7iqke} ol ke 53 QAtZ A 2] Woli
FA 9] 2o 8 AN Fa 9k B A9 g Ft
vt Z2] bleomycin A9 HAAHY ZHF2
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Ao A 2 A7 gadez e o ol
22 olfolal el AT 4 qlow] HYUZ 2
ZHinterlaboratory difference)= &{sljo} ¥ Zlo|ch

Mol TS A AR Axehe 71
stoll A2 Adez WAl olF AP O
9o AFAzr Hasla el 7HANEA (pedigree
analysis), 4o} gl ¢+9] 7153l TAY A7-E0l
oh M 8 TG Zheke) AAE o] gl A
E9] dj¥to]| bleomycinol ol9lslginl Aoz I
B, olHR RIS FHAIRAe] M et
Sleh A7Hich 2ol MY QT Aaslol,
YHe R gfo] WY BAE 2B o4
oz wagshs chiby FEerel 9y AYEs
ol& Z5A 0] ZmolA Hrlstn Yok PV

B AT BRAREY AT ey
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ol 4ol ol 4 AL ANHFZ Sle
o olell ot 177k o Wastelel Azgek v%
zwAoln AQTY WALl A Felolld
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