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EESS

BRIFFABERLELRENBENE  BAEEE A8 HERES
EEADHI15~20% o BEEZTRIBUTFAFELOFECH - B+52—
() 285 B 3 TR UGB PR ML 7 3 o ] DU L 4 5 3 @y S AR M B S P BB AL TR A
BERITS ? HE R ? BEE o ARB Y LIL G B RE % BRI &K
HRG MR S o

RIMIE B ~ HRRESBLHR - REBERIMBEHARKERLR
Al o R 5 MEF A ~ A - TSR 24 o LA 10 A > 3304 o
B2 HOR M MR R E SRR S SHE B o

B A 1974 4F » Harnden # 45 » 57 (8 Rous sarcomajig & » SV-40 &%)
B s s o HgkefE A Kato (1977) » Brown & Crossen (1976 )
» Sandberg (1977 ) & ALY €4 88 7 24 B 40 ok B 08 5 B8 0 R A BR CR EE AN O
7% o HULETRA| - BB SBUBHI T LME R 50 - 2 - H T 2L
T AZ 4830 A0 5 B 2T RN T BT e B -

ERERANER > SEERERE > EEEME (free radical ) » BE
AENEE > MBERAIER  HERR - EEEL  ERMBEEER > RF
ez BEBAL - EMIRMHERVNERE > H5IELCBERNER -
B EEMBERSR

RERACIBEEEME DNABEFRAABHER AR SELE
18 B H B b R o

MR SRR SRS EH AR SR > B EDNANBEEN
c BBMMRBUR FHpKRASE M > EHMHB 9313 (SCE/cell)
TR S.983 5 TR MERF S AHAS 7.963 o WA =#H 2 FIZEMGET LB ER 5 FoR
BER B RAHFIERE BRI ER RN -



WMEMEBRER  RMAE-THEEREREY - BRE B HK-
( micronuclei in 1000 binucleated cell ) HEEAER (7 £ 3(°/00) ) B EFHM
2.800 £2.440 ; #EAH3.100 4= 1.729 5 ¥ FF A4 4.200 £ 2.552 o g DL 8B
BUr > HEBEHEFEHEERKN165S.D. P >0.05  AWmEST EER
o BRI RAPRHKERAEHEFRUERERIBEFHA (FER)
 RREREFERTRBEEF2RA > HEKRERNEEE S HET
[@ » AT B R AR o

AHREBEHFNE 5RO EHA BT HROBTHE (break
per cell-b/c) o FEFHHBARER » £ DML BE Y Bleomycin BRI IR » K4
BAEAEEEI o EHHEE85/526 (F|HN6.194F) & FHEAR 110/1325 (N
12.05/%) 5 @M AR 48/1526 (ANBLT9M5) o HEZ T @ WA E
WAL AN 2.519 % (1325/526 ) 5 1B H:FFARHAE EF M2 2.900 £2 (1526/526
) ° Bl Mann-Whitney two sample rank test F paired t-test B~ » #7 F#H I
Wz EEEREER (P <0061) - (ESHIFAHEE ERHZ EA A
TR EER (P <0.043) o TREBHFAHEZEHURGHEEN  KRKE
DNABEENFEZE » B H KR 2 B IR A (prognosis) Y& » ARENRE#
RETTEHBEEMARNLEREH @ FERREL - MEREBAFAE > @
BIHIZEGR2EMA bHFR"BHEERE” Ao b BEHEELE T K
R AR b2 2R o
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H—F
#Z 28 (Introduction)

Fro TR A EIR o BRiIE S ABEFAZHREEA : [Morag
C. Timbury 1991, Song 1986]

1. Hepatitis A Virus HAV
2. Hepatitis B Virus HBV
3. Hepatitis C Virus HCV
4. Hepatitis D Virus HDV
5. Hepatitis E Virus HEV

R BEIAFS 0 KRR TR BT MRS > ki - 8%t A
HEHHE - RBAVTRATRRA B —BEREOBEREERE Z MK
iy HAERRZIE ©

BERFRZEBRBFHH=ZMA (40~180K) > ERCEBE  BE
- BB ATIEIE o AMBEIFFAEI% TTREKE 0 #91% FECRNE IR AT



5K 10% BB R ¥ (carrier) [Song, 1988; Suzuki Hiroshi
1981] o

HB VE#EX “ Dane particle ” » #ARAIB AT REZEHUR ( HBsAg
) BOEABBEOPUR (HBcAg) » M LJIH B VZEEE (genome) -
BRI EEDNANES T BHeHK (HBeAg) » RR B MmiF HBsAg
BrmA (B—) -

H%» HB VR#EREMBEERS M FTUEZEEEAN MFRRLZ
B o A4 : [Morag C. Timbury 1991; Song, 1988, Suzuki Hiroshi 1981]

. Immunodiffusion % & % & 1k

2. Counter immunoelectrophoresis ¥ [z & 7 & ki

Ju—y

3. Complement fixation ff &8 & 2

4. Hemagglutination ifi Bk %% & 5=

5. Latex agglutination F|, ¥ & 4 &

6. Radioimmunoassay i 5} 5 & 5 ¥ &

7. Enzyme immunoassay (E [ A ) B¥ERRED T

AR 3R b SR 55 B SR B AR B -+ 9 it 5 [Song, 1988] - G MR 20~29 g A D B
TR R IR RREZ 0% > HBsAgIRMMMRE M EZLT~25% (Z5H
ABLE) - BREEREBEFASERER - Rt THREEAEBERRBET
FROLAFRBEE RS - REA0E BIINEE B BT K851 IIF o

FFEEME TR CRERE SR [ FER > 1992] - @R EFE
EEE RO o RIBANTIERE B 9LH]  FFEE (RIBBUFX BT

2



BEAL > BFRE) AREEE2fr (28/191) (3R—) 1614.7% o MFFBEL ~ FFEZ
FEFN > #1 BRI K HHYIHIH 1% [Song, 1988] « BTLL - Btk B BUAT 2 &
G > FEF B 15 BT BE AL SR AT 7 o

(LLEB=g&BARXFREN  +oZ-REFERE  FIE=
TENESUR AT BRI - MEBEBE=ZTHRIFEECHES ) (B=)

BRFRAREBMFERELZHBERREN o

EmMBEgsRRralmey  KhHL2HE AN o M Rous sar-
coma virus , S V-40 R B EFTEN “ Azl " (strong clastogens )
[Harnden D G, 1974 s LA B H LB EY - ERBEAANER » S[BAER
HE (inflammatory reaction ) BFE#4E oxygen free radical » 35 FEHA (gene ) IH

%« TERESIRBAE © AESIEE EEBEFEN [Wang, 1990] o

BRURT RERREE BT BELERIT R » A RBR T e B aBe 8%
BOKAERIBML 7 RERETRERIL (M) KENERER ? RARRAT
TR AR HIEE ©

AEBRGURBRBMK » FMERABHELABBTHR (SCE)
* B %4 (Breakage ) ~ Ffg#%HE ®R ( Micronucleus ) Z B {5 H o

ok Qe B AT ( Sister chromatid exchange, S CE) —BZERE
D N A %45 [Jan, 1987] « @ELE MBI EREEBBE (mutagens) LLF K
ERD MY BORE A (carcinogen ) G EDNA > L HEEES CEMBAEMH
RoLE2GWHEDNANYEBRALFEBETM (genetic toxicity ) - H ik
S CERRMEBEUENHELZ — -



S CERTFIAM (HIEMB) [Jan, 1987]

1. D N A breakage

2. Chromosome aberration

3. Cytotoxicity

4. Frequency of gene mutation
5. Cell transformation

6. Carcinogenicity

D f@ET 2 ( chromosome break ) EFRIL TRAEMKRRK » B IEHAK
£ 2 %38 (clastogen) : B T 545 ~ IRER Y -~ virus infection ~ KK B
#y chemicals ( mutagens or carcinogens ) 3K 3 % [Thomson M. W; 1991] o

BEARE  ERDNAMBEBERZE o ( The higher the number of
chromosomal break , the poorer the D N A repair mechanism ) » By DL %6 88 B
WHTHREED NABEER (DN A — repair capacity ) fIF5EE o i
EBEEGRIE - EA 5B AIER (carcinogenesis ) » EHE N FHE T
JiE & [11,1990] o

P (Micronucleus ) ZRERET A MBS BB - REMATEN
BHRHROHE  ETHRETERNBEREER - Fit - P8R RY
o SIERGRERONE > HIEKMENERI G - MAREARMER
(BRI R ) BE BB T 7 5 6 (Tsai, 1991] ©

FERRSIEEEMBED N ARMRMRHER  FRLCBEBE -4
ANEHFRBTER R CRIFEAERIE L SR - £HRS 2B T

4



» BB (mutagen ) FIFEH @ AI{ELEEE F B AR EK
RSN H B R R TERB L EBIEE R E [Tsal, 1991; Hogstedt B,
1984; Heddle A, 1978; Miram P, 1985] o
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2.1 REEHH
2.1.1 H#E#
%18 W B g
1. Bleomycin Bristol Lab. Syracuse * N. Y.
2. BrdU (5 — Bromo-2'-deoxyuridine ) SIGMA

3. BufferCGHsNa,307~ 2H2O

NaH;PO4SSC (NaCl+Ce¢HsNazOr) MERCK
4. Colcemid solution GIBCO
5. Cytochalasin B SIGMA
6. Fixation ( methanol : acetic acid = 3 :1) E . Merck
7. F CS : Fetal calf serum GIBCO BRL.



8. Giemsa ( dye) E . Merck

9. Heparin sodium B Braun Melsungen A G
10. 33258 Hoechst C3sH2aNgO-3 HC | SITGMA
11. Hypotonic solution : 0.54% KCI E . Merck
12. M —medium GIBCO
13. P HA C (phytohemaaglutinin) M form GIBCO
14. P S N ( penicillin , streptomycin , neomycin ) GIBCO
15 RPM I —1640 GIBCO
2.1.2 Bl

Hoechst33258 : 588ug/l of D.W.

588¢/1H,0 — lmole 1M
0.588¢/1H,0 —> 103 M
0.0588¢/100mIH,0 — 100ml

0.00588¢/100m!H,0 — 1074 M
5.88mg/100mlH,0 — 1074 M
0.00886¢g/150mIH;0 — 107*M

0.00294g /50mIH,0

2.1.3 Fixation solution

Methanol 3 + Acetic acid 1



2.1.4 RPMI —-1640 medium

RPMI — 1640 FCS510% PSN1%
100m! + 10ml + 1ml
or 200m! + 20ml + 2ml

215 2XSSC

1. Sodium chloride NaCl  8.75g
2. Trisodium citrate 4.4g (Cs¢ Hs Nax: O7- 2 H20)

3. jmDist, H, O EF|500ml

2.1.6 &=

1. Lamina Flow : Bellco Glass Inc. (U S A)

2. Incubator :
Forma Scientific Steri-cult incubator
temperature 37 °C ,RH control 67 — 99% ( Humidity )
C O , control 5%
Water -Jacketed incubator

3. Incubator T C-17E 2%
5 ¥ @ 8 50Hz/100/min (shaking) 60Hz/120/min

4. Centrifuge (%08 ) Hitachi
Time and Speed (x 1000 rpm )



5. Fisher : slide warmer

6. UV light : Model U VL —56
black—Ray Lamp » long wave U V —366 N M.
115 volts » 60Hz » 0.16Am
Sau Gabriel CA 91778 U S A



22 RRHE

AERBUEBA - BRFFAHESE - DEEEBEFAREE=MH
EXER BREFERRETBTHR B > IEBEHEARZER -

PRRAFHPERCRIBE = HURBERHZE 8D M 20~40 5
FRAEEMAGN - FBMSHERRS

ZTRGIINBMZHTEEE (BIFETAEIA) o

L BRE  EEOFAER  BEnEBE (BEFDIERBGOT
GP T~ Alk-p test ~ r-gt » a-Fetoprotein ) » LA F 6 fEFFA miEE2E
st HBsAg ~ Anti-Hbs » HbeAg ~ Anti-Hbe ~ Anti-Hbc ~ HbclgM -
A CEURF 5 48 Anti H C VISTERE + 75 105 E 2% % B o

2. BB IR BEAERF R AEIK ~ BAFDhRERA BRI IER ~ BrHBsAgBE¥ESt - HERAT
R MAE R HRYEE - 3B RAF A MREM - 104] -

3. BEIR LA &AM - BFF e BB ER ESEZLE L - HBsAg
AREBEEHEE » R 106181 B BUAT 441 [Scheuer,1988] o

MK ZREH 2

I =02 R 2 AR B B2 KR M 10c.c. » R Tec. B
Heparin FRFEBH @ A MK B MBI Z Bufly coat » BIE & #KELER
Z B MRKE °

10



221 GHFESBTHE (SCE) 2EBIHR

25 Buffy coat 0.6¢c.c. BH 30ml 8¢ 50ml /MR > M E10mIRP M 1
-16405 3% s BN E0.15ml P HA ( phytohemaaglutinin ) F1P S N £ 0.1ml
» SRR B R incubator 352 o P H A J) H red bean fr X4y » o] DUEAL 1
BREEE » FIRIBORE RIS R (ff lymphocyte E 88 f{ blast cell-lymphoid
cell » HGo— G1)

B 24 /R 0 & AN BrdU 0.1ml(204M) » 27 BARTA 0 LB 2 BrdU
K Y55 f2 i sk 4k, ( complete avoidance of light — photolysis of BrdU ) o f&44
/NI BIZE Harvest 2 Jij—/F > B & JN0.1ml Colcemid (FKAMSK) - {E#
Ky B e i ( metaphase ) » #R%% Harvest » ¥ medium gy /NELIRE A
A& D o W (1200/prm for 8 min ) » spindown * #f —EEFIE LEWR °
A MK 3R %8 ¥ hypotonic solution 6ml ( 0.54% KCl2drops ) {E#HMIEE A » £ 12
F 144748 > B0 8min (1200/ prm ) - FI¥ o KE Ll fixation & 2drops » £
300 2 10" » B & v 2R [FHBEEIEEIESH o fixation % Jh Methanol
t Acetic Acid=3 ¢ 1 » B.0»8min » BEW » KRB K slide | o fixation 8]
ERE R RZ AR 5 0 5 RERE R B > RERRRRANZ - Q@i RN BASK  LLRDATER
Qe BEBY ( chromosomal spread ) o

PE R ELR » # Ll Hoechst 33258 g 1045388 o Hoechst 33258 55 Yy 51k {19 4%
KRk > @D NAKA  BEREN S L B L rinsed in dist water
°c HLE016 MAINaH 2P O 4+0.04 Cs6HsNazO 7 Hz Oy Buffer $slide
EFR W 0 W E cover glass o FH U Viight (R4E) FRAL/NE o %
NXSERCEBENDNAEEXSH  REKLEBEDNABENEZ D
MEL SRS > HEKRK (Giemsa stain ) BIEEREH# I ©

U V light BB &+#% » Z[@lrinsed in dist. H » O B 3| cover glass £ » & H 65

11



C2XS S C > pH7.0 » 15F30474% » J e hot plate [ 4t85 o BT Ll FC %
@ ( staining with 2% Giemsa / buffer » Bfi4c.c.Giemsa + 200c.c. buffer )

P RBLOGEE - REREMETEREREZ °

B—FH > FHEIFLA0E T EIR ( Metaphase cell ) f915h 5k Gy 65 18 -
BH - RkEMBREE (ABCDEFG) 2SS CEZHR&EMETTH

2.2.2 @A (Breakage ) X BB

BEZTRHZ KBMEIR o &K (medium ) LAM — medium » R4
folic acid ~ thymidine ~ Flhypoxanthine (G I B COQ ) * BEBhN4.5% fetal calf
serum ~ 1% PSN > 2%PHA o

M — medium FEE R GBI MEER B REZ -

AERBEMEAM - medium B2 > WHNETR A Bleomycin » {3 i 5 2 588
LR o

BEBZAI M REMEER - BAM — medium 8 96 /)i o 5535 7 — 75 Har-
vest 22 Jii 7o /)N B% 4 Bl Bleomycin 30pg/ml » Tii#F Harvest g #% — B /N » 32 3%
A 2 25 0 Colcemid 0.05ug/ml » (EAAAES 2 1k o #2 MER B K 0.54KC,
X LA 3 methanol+ 1 Acetic acid Fix =X L E » B8 K » 18 Ll Giemsa stain
v (10% Giemsa for 7~ 8') 4& FHI%Z o DI 32 100 {f Metaphase » &g
» TR il MK (frequency of chromatid break ) L4 EAIH 2 4G
BT HBDb/c (break per cell ) JNLLELEE o

12



2.2.3 ¥ (Micronucleus MN ) HE X BE LB

WHeparin I EM0.4ml FHWMEER > 2N I0mIRPM I — 16409 > 3f
AP HA 0.15ml B35 44 /NI o BN L cytochalasin B » &R 18 /NBE » FANEA K
il » B H Harvest o [J0.0T5 M2 KCUHEE B W H B TR E lmin » shaking
» N, pipeting 0 f&HH EE Methanol : ykEEER Acetic acid (3:1) BEE » MHEE
o (BMRTEXRES  UEEBEEZH) 8 REHER > Gemsa u o

M HE T [Tsai, 1991]

BEMEEARELEBANRE MR - REXD - BRK - REEG
R - B REEN > BREBEG -BEMR - BEENREE
fI1/3 o 45 ZHI5H B1000 B EAEN > SRUEMBBAMEMER - AR
BET A EZME (binucleated cell ) HIBE M (1 MN) ZHH o

2.2.4 HE{FDERABEBAEFAMBELZERE

HHI 30 R MERPIR M3 c.c. > B > EX Serum #530ug » LlKone (ZFHi
H B T8 2% 0 single channel » multi-test ) — Y o] #2215 o #5240 min ~ 1
hrs » WIERFRER B EERERE °

RABIFHH > EAMA S (Medical Analysis System Inc. ) 4RI ffen-
zyme Flbuffer SEFRIERE » BIREFT KB AHE » 3 B ik A Control # (
Control serum A2 ¢ —f normal » —fabnormal * HEMASEA ) ' F
Fostandard J Hh#g o REBEARHI NI MFOpg (HEBERKBREZETARRE) -
BPe] B &higfF » RO BEHER -

13



A EHMOEFZIFERE > BE -

. SGOT (Serum Glutamate Oxalate Transferase ) MifEkIEEEEREE AL
AL B

. SGPT (Serum Glutamate Puruvate Transferase ) Ifil {5 Bk & i 79 B o2
FREHEE

. AL P (Alkaline Phosphatase ) g MRl
. T B (Total Bilirubin ) §afEAT &
- GGT (v GT) REEERE

5. AF B ( Alpha — Fetoprotein ) B RE B

ER B A ME BRI TE > ABSRAEEN TKEEDREKRD

BRAFEL (FMHEEERE) BENBEAREERBREAA (E 1A En
zyme Immunoassay )  EFERZ ZHEB RELEH P ( Sandwich principle
antibody-antigen-antibody ) » X One step #£47 A JE & s m 4% = B BT 4 fn
HHRFEEZRE °

AEBRECIRMEBIURABETL S BN T BRI RHFRE

5 TEREYR ~ A HBsAg # |  ( asymptomatic healthy carrier )

KWHO RS > Jym i HBsAg R AE 7775 6 18 A LA L &E B & [Scheuer, 1988;
Song, 1988] o

PR AT 5038 » JYRF VR W HB ¥ F - HHBsAg B ~ UK

% HBeAg f54F # B 2 [Scheuer, 1988] o

14



BTENZE  BREGIXEHN=52 ZREH CEFAHME (Anti -
HCV) » HRBREER - (REBHIHEBE L CRFFARREN)

B0KMIf » BHIOAN » ZHILA FWGMHH1L~ 615k (FHR
1174/30 = 39.133+£10.225) - HEHHRLELRZEBA - RMmbsRHHE
R 1992429 B o IEFH ~ BEIFFAMHEE - RIBWAF % > S 10FRMH] -

HREFFDRESE : EEAMIOFEEEFRBZA - BRFABEE
M RAKZEE - FUHZGPT FITHZGOT - GP THEBER
8 EAABEIRIEFEE - XNEL1THBEER BRI r—gtfEES

B AME HGOT  GPTHHBBEFEEELFELE S £2]
il - s 28 RBESMEEIE AHEMZGOT  GP THEER ' R
KPR ©

AR B EAF S miE B 0 EW AR o B EIFF K% R L HB-
sAg RSB » 8516 ~ 17 ~ 2052 HBeAg HRIGY: (SELN) - BHAF
e 0 Bx5829 ~ 3040 (IERAAT) 41 > HBsAgRBBY 5 5274 2 HBsAgFn
Anti-HBs B854 » /R IE(E MyE @] ( Seroconversion ) o & #H 2 Ifn iF 2
BRARFBER_ -

15



o

FE=F
RRBE

3.1 Blood culture for S C E

#h 11 10ml peripheral blood + 0.2ml heparin
LﬂXbuffy coat 0.5 ~ 0.6m! (lymphocyte)

Adult : 0.6cc.
Child - 0.4cc.

+10mlRP M I — 1640
!

+ P H A 0.5ml ( phytohemaaglutinin )
| overnight B¢ & K5 R B iF

Add BrdU £ 0.1ml $% 36 7 B 48 T B
| 44hrs

Add 0.1ml Colcemid
| 30"~ 1hr

Harvest

!
Revert (4§ medium B AR S +)

16



l

B, 8 min Spindown (&£ LK)
Y

fil A hypotonic solution 6ml ( 0.54% KCI 2 drops )
112 ~ 14

. 8 min Spindéwn (B0 BB )
|

fixation 3 2 drops (1)30" (2)10"  (3)5' AT L FEHA (FEEIEFILIEA
Methanol : Acetic Acid =3:1)

|
B 0,8 min Spindown
i
R (BB hot plate » EH|H B » WK H 37 C incubator )
!
dipped in DW
l

treat ¢ 33258 Hoechst 10min ( B @ /MELIL » /NEL FHSS BB 58 )
i

rinsed in dist. water B E®E L BEREL L
I

mounted ¢ buffer 3¢ 2 | cover glass

0.16 M Sodium phosphate
(N, H2POy)

0.04M Sodium citrate
(CeHsNy307 - 2H50)

Buf fer

17



!

Exposed to light at noon 1.5 ~ 2hrs (8{#& U V light 1hr )
!
2 [ % rinsed in dist. water » [ Fl| cover glass g
o
BHR65C2XS S CPH : 7.0 15 ~ 30’ &M hot plate |- it
!

Staining with 2% Giemsa / buffer ( 4cc. Giemsa » 200cc. buffer ) 10'15" ~
11'30"

1
gt B TR

3.2 Blood culture for Break

M — medium (4.5% F B S +1% P S N) 10ml + P H A 0.15ml+peripheral
lymphocytes 0.6ml

!

7t Harvest Jij Shrs Add Bleomycin 30ug/ml
7 Harvest Jij 30’ Add Colcemid

!

Harvest

!

+ Hypotonic solution (0.54% KCl 2 drops )
!

Fixation 3 times [} |
!

18



mg K 7 Slide |-
!

Giemsa stain ( 10% Giemsa for 7' ~8")
i

observation

3.3 Blood culture for MN ( Micronucleus )

RPMI —1640x10ml+ P H A 0.15ml+peripheral lymphocytes 0.4ml
| culture 44hrs

Add Cyt B (cytochalasin B * to prevent cytokinesis in mitogen-stimulated hu-
man peripheral blood lymphocytes (PBLS)in culture there by producing binucle-
ated PBLS.)

1 18hrs

Harvest ( 7~ 400 Colcemid )

!
+ KCl » shaking lmin (784 pipeting )
!
Fixation 30’ ( shaking )
!
TR (TLKRE > REHEH)
|

Staining ¢ 10% Giemsa for 1’ ~ 2’

19



FrOE
P S

RF TR X MFEREL > FRERZ - KEBRMKT HERH
Mann- Whitney U Test[Bruce E, Wampold, 1990] o

4.1 G EEETH (SCE)

EM=MS CERBREREFBRE= o

RERSERBE  EXAMZTO LB THREKEII3% » BE
FFRFIRER8938% » MEMFAZFHTHETIN » FR=% 2 HE
PEAR MR LEER AR EREBTHREABEFARERLE
DHRZHEARBRAMPE (XM™) o

20



4.2 ZuaEEZY ( Chromatid break )

BERERFBREKRL. £ KRN Bleomycin Z Ji {9 control ¥ fR#H » HETH
R (P HMEZEHEERZ » BIb/c — break per cell ) £ : IEH A
0.85 b/c » BEIFFA#EHH : 1.10b/c » EHFF% + 4.80b/c o HARBIAXKRKE
BEIFF R BRE 2 W& E B HIFE R o (B0 A Bleomycin Z# »
BRSSPI ¢ 5.26 b/c 5 13.25 b/c 5 15.26 b/c 5 BRIEH AR ING6.19 % »
B ZURF 2 %5 R AH B AN 12.05 15 - B4 AT 2408 N 31.79 /% > B BUFF 95 R AL BT
MR ZB/ME > FPREFAMZ 251915 5 @A EFH AHZ2.900
fZ o I Mann-Whitney two-sample rank test Fllpaired t-test fESEEt 4 ( A3
RFEL) HEMNEFH 2 HEFEER (P <0.061) o HE B4
FF e RH B IE B RE A > AU MR EER (P <0.048) » 2R BEFF LR
FRY s FBLABEH > MDNABREENZEE .  (impairment
of D N A of repair capacity )

4.3 FEHBEIK ( Micronucleus )

STE 1000 e M ( binucleated cell ) v » BB —#/ NS EHEE
c BHAEZE MESZEIEB _EUEZHE (22MN) £ SR TFit
HEN -

MBS BRERENAREI -

EFHM : MBEBRRB 0~ - Hat— T EEEEEE - ME8E - (T
fi 75 2.800 £ 2.440°/, )
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HEM : M I~6ME > HAE3LE e (FHMHER3.100+1.729°/,, )
GrEAr e« BB 1I~10M8 0 SF42ME o (FHER4.200 +2.552°/0, )

REL EEE > RESTUEH=ZMNTHENZE > 5P HEBEOEE
(S.D. standard deviation ) » ELIRHE P >0.001 S » EMTE LA
& # (not statisically significant ) o

B SMEHBE RS S EERGFE o
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HAE
7Y

Taylor 1958 E BB AW RETBTHRIER (SCE) - HIEM
5—Bromodeoxyurine ( BrdU ) FnEI6z £ H® — thymidine ;LAE D N A {99 Bif
IES (thymidine) #%° SCEMHHRER—HTE - S CEMEANRED
NAZHUEDEHSERBELTH  BAS CEES TEWR ENREEET
R BER—BABSCERKXDNARE - S CEZAESHENERKER
LB @R MITR (mutagenic activity ) B ARFE o

S CERVIERE MY HBMEB O REFZ LM (crossing over ) HRH
BE > ROAE R [ ¥ 4L 65 #8 homologs 2 B & AL & ¥4 pairing Y SR B HHM o

L3 ( chromosomal aberration ) 77/R 8 H R# HEE# LR
MAREENS CERSNMWETN—EG5 LGB H - BR > HFXHES
CEMHELERELRECBEH (Break) fyaTHE

SCERDNAEH LEBEAEFER - HEEH  EARREHEEK - M
R (cell transformation ) &~ HIBEH% » 812 LFEHRM -

AR RGBAME  ERREPLAREREIESH © BBWE L
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ek X 5B AR R M m Bk (AL M PR 7 G B8 ) o S80I %
MR o SRR IR + LANAKFFSE (heparin ) LIRS 1M » ARi%E
BRRENTBRS R - A nRBEELES » M Bufy coat » BB
Z 3 (tissue culture medium ) AR MEREEE ( phytohemagglutinin
) (RAEAE S B o — MR T2 NEEIR 0 KRR O NE B RIS BB A 0 b
B INARREE JEE BROAKKAISE (colcemid ) ¥y » 3L BRLAHHE S840 /2 1) A
%% (tubulin) REAMEN BT TEHEBNIESFER + a0 1k 5
(95334 o JREDJN A colcemid 4% » A5 R EH I (metapase) » BNZEHE 3%
AL BRI o AL BERER  MRAEREY  BHE
MEESCIT MRG58 (chromatids ) » EREIE ~ BB A LEE - RE
BREEk  FER - B RERH -

FErh ] (metaphase) > RB@BHEREE - REFABLEMBHIR
EEPEFIR > R RERE SR RERNRERRESR-

AEREEEER T EESEEIINHENER > FENRRE B
RREBELEZLCRABNEEYERG AR - —BABS CEREXDNA
26 GRWEDNAMNYEMNTESS CENBERAR  HEWEBRAS
SBEEM (genetic toxicity) » WL » S C E%ﬁﬁﬂiﬁ@ﬁﬁmﬁﬂiz—‘ ’
LIS CExRBARETHEERY &% ERANITIL [Jan, 1987; Wang P,
1992] o

FER IR virus > — 0 H 7 89 B8 B mutagens FI1F O B carcinogens » 4,
CEHEREGBUENFARZ — - FHARESEES CERR ML GEIE - &
£ 1974 4 Harnden i & » SRR ABIUM B M (strong clastogen ) o ffil it
% [y oncogen viruses »  ({& Rous sarcoma virus » S V40 » fit &%) o
MR BEHRGIENS CE LKk Break » THEETIRR#E @

Stich F1 Kato 2 1977 S (H BIFE H » Lladenovirus type 2 % th RIK B #0i0
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( chinese hamster cell ) FIA XM » BEHEX S CEHAXR I EEHI - MEHE
virus 75 DA R 22 55 € 76 58 1 25 M B 8 5 1 L R BB 4 8 [Klato HI, 1977]

Brown Fi Crossen (1976) EE 25, » Ll Rauscher leukemia virus B %y & R
B2 W ZE R ( mouse embryonal fibroblast ) » M ULR BN S =E
MEARBNNS CEFRAR c AT G5 LB Y 5 [Brown R. L, 1976]

[¢]

M 3 » Kato 1 Sandberg 1977 4E 3 B, » Herpes simplex virus B 4x A ¥§
fyfibroblast » R 5| BRI » AR EE/INS CEMBEHEK - MM
B2 & 1 3k B8 B Raus sarcoma virus 1, 74 #H [6] 9 &5 B [Kato H, 1977] o

1975 5 Marshak # %5 » LLS V40 FHIEHEB ABMBMHERZRE (
gene mutation in aneuploid human cells ) » fij ¥ Chinese hamster cells € 3¢
0 G fa B S 88 2 S 3R [Marshak MI., 1975] o Nichols #£ 1978 ££45 H [Nichols,
1978] » EErE MBS EREHUERE M (tumor-antigen positive ) B » A %H
fZ ¥ A B4 ( human diploid fibroblast ) 2 S C E BNGA RN  SELLH
RERR GFEMBEZREBIBETS CEXTEI XS CEHXKE
MERS| EREBEE > RXLE_HFAFTRRANKEEEE (cells with
induced chromosome abnormalities without increase S C E s and the reverse ,

present the possibility that the two phenomena have different viral mechanism )

[+]

LTS HLATEN  SEWILEMEBEER UV -light RN SV
40—EAIKE BT ESERBANS CEsHESL - ARBRSBSANRS
CEMNZHEMNMG  SEMBEENBEWEZ T » KINDIES -

ERACBRYLIES CEFMRERITE » 32 REHE o & T Bleomycin
Fimaleic hydrazide #} » 1979 4¢ Wolff F1 Carrano $% 45 » 6] LL 35 2% Qv €6 38 iy 5
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TAEEZS CE LB A : ethidium bromide , cytosine arabinoside , chlo-
ramphenicol , Fl cycloheximide o i A IEFKZHE ( non-clastogens ) Bl 0] LI
IS CE o fin ¢ caffine » hydroxyurea » theophylline » theobromine » Fllacti-
nomycin D [Wolff. S. Carrano A V, 1979] o (Rt » €2 S C E Fi ¥4 B8 w5
I EY (inducers) WA ¢«

L. $S CE MZRCERE_ES5REBNFEY
2. BHFES CEMIEBAHBINME °
3. BMAIBAH  BERAREHRZS CEFEFEMK -

T REFEWMHABD N AMHRCE ST ELESCERR GBI
MFEEAR [14] - AR ZHEEWERAED N ABE LHZTRVERNG
MEFERFFEES CERMMERARBE -

TP S CERBMBR > =2 S CE /cellp Bili% + IEEF#19.313
» H AR S.938 5 BMEAF ARAT.963 5 MR LEER - EERRMEIER
$HH9S CERK (9313 >8938 >7.963) M=4#12F#HS CERES.738 ; &
BB EZ2F#HS CEMERE ° (5.6 per metaphase ) [14] (AREREZE
HEHHFH S CEEAIF 4.5 per metaphase ) 2 H B BED > PTiNBrdU
& 7 3B E & T A photolysis X5 A ? (S C E FEEE MM ©

ERLREEEH (Break) > BREPZFHEHER0.02 per metaphase
' IS C E B Break MBI MK Z HES280:1 » W R—RET » REaBENE
RABEN - HPREHRERDNAMBERES (repair capacity ) » BIEK
ZRREHEENRZ > (the higher chromosomal break , the poorer the repair
capacity of D N A') [Li, 1990] B7 DAFRAM BT Aeh B 4 8 (19 £ Bk HE R Qe G B P
REMBEEE  UEADNAMNBEEN -
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EE KRR T > BEZ W8I0 - B &80 [Eeva Therman, 1985] o
HE » miks#R (radiation) - RO WBHE - MREE > AL
FEROEEA -

BrEMR  HREZETHEENRE  BEERK > HKEXREHA
BEARMN L EBE#[Awa A A 1974] o Yea B8 v] B4 dicentrics , acentrics

, reciprocol translocation , inversion , rings , flldeletion Z I & o

Gebhart (1970 AR L H L8 Y » B IR PUERY » HHRERLGEAT
%5 £ [t 5 2 [Gebhart E, 1970] o

g (gap) RRJPEE EE—REHD  RENEY > YT~ EGE
TR AN RECBEE  REETEHRER > LATIER Eeva
Therman, 1985] o

HRGCBEATR  TEERESR

LSRR BRI A o A7 0 IE R B R th RE A A R BB sk £ > [RIRERE 2% © fn
RAETHE > o FEAH R 4 Y B i o

2. Boyng (gap) FIETH (break) - NiEME - HHEFEE -

S RGN AZHNRRLESE B BHESUEEM - ERIFHR -5
BHREEIE DRIRZE ©

4. BHFLRE  ERMIBEST B ES USRS RS  EBRREHE o
FEMERBEMBRLER -

5. BRBOHT > HARBNEEMRBEBRITZ BHRBEL  RIK
BB FRAE -

27



AEE T LAY Y Bleomycin ( Blenoxane ) 3RZF R LA HEEIZ o Bleomycin
MEBFHRBEAZIDN AR » Wi HERE (Singlestrand ) YI » ¥ G
FAOL B RE I R 4 RO INHIR » H AT A » Bleomycin A RE £ B BB T
(Fet?) RLERTFIES T L o SHBGREAY (superoxide ) F10 HEY
H B ZE (free radical ) BAARB R VIBNDNAZE - 2 ' BK EAREH
Gy MR IIAB AR - BA > BEZHENEN > sHaTEREG
MRE R SHMFEH R MK -

AEBRED - SABENBEY o h Bleomycin EEFGRBE > Brax
FEERHHEIMG.19Z (85/526) 5 HIRAEIN12.051F (110/1325) ;5 18
FF R RH I 31.79 /% (48/1526 ) o [h Mann-Whitney two-samlpe rank test Fi
paired t-test fEREEH AT (RAFRL) @ HEHAEFHHEREEZR

(P < 0.061) » {82  SHFAMEREFHER  AEHITBEER (
P <0.048) o

# R ZE M0 A Bleomycin 2% » HETR R IEH BN 251945 5 @4
SEAEL B B IE F AL AN 2.900 15 o SELBUBEUR * HB VRS » NS EK
REBEHEOEM  REMADNANBEENIHABREE - HEB R X
IR E RGBT R A - HEEIR T (prognosis ) A —Btk o FTHEEMER
BErEMEH  2REHBER HEAZRNGEF  EHEUHNRES - B
B B0 BB SR IR E T BT BE LB AT o BRI
MURBE+G2—aRlREEHESE (T2 NERB—BRHEZ% » A
BITES Anti-HBsHBWMEER) EHBEANEERE (individual difference
, constitutional character ) » it THEIEHENEZ ) BRI ERFRNLBEBSA
BAZESR-

FHRMEERRGE  ABBET RS CE—8 > SMZME it
BEMZR (R) - HEBR RPEXEEEN (1914F) NREH
A o HAHFR (RUERF2 @M% - FFEEAL  FFR) 2MEaRRy
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BIEFHHEHS  BAMTER (R+) o THRNFERE » PEKEFRA
FRHERT 264l ORI EBARRBROBHET R BB RE  BMERER
N o ZEREBILFHH SRR BB R BURERZ &HERP
BR KB R I B ol b RTRE o

AR R B  SUE F B BURT 269 JFUE BB AL AT 2 > TN 4R Al 2t BT 2008
PIYRBEMRGEE BRERNE  BRITREEAD15~20% 5 BBEK ERE
&g BE— > ZF o TSR % ~ T8~ EETE o BTl BE
HAR a2+ B HEN - PRI KB R EE 2 KE R BTN
e -

ARERSR  SEKMBEETE - PBRERELORN S AR RRE
EEEREBABRNEFENLFCRBAER > HRREK WM ? L2 LA
Ry FREM T 0 SKEURSt (probe) - ERMNEKIRZ 28 ~ ¥R - BRTA
B o
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xH. BARKRENFRERZZ2HER

. HBsAg(+) » Anti-HBs(—), Anti-HBc(—), HBV B iR %y, (4ESEAR)

. HBsAg(+) » Anti-HBs(—), Anti-HBc(+). & # B B FF %

. HBsAg(+) * Anti-HBs(—), Anti-HBc IgG(+) {8 #: #f HBsAg 4R AE (BF 4%,
FEREAL,, B R M, K 5 IR B R P IR &)

. HBsAg(—) » Anti-HBs(—), Anti-HBc(+)

(a) Anti-HBc{E(F : BN RALIGEL @ T Anti-HBsEREEETH
Z R E R RA AR ©

(b) Anti-HBc @ {H : BI#EHBsAgkx & o (H2 Anti-HBs IR B3, > AI@
Rl 18 %A o P78 Anti-HBc window o

. HBsAg(—) » Anti-HBs(+), Anti-HBc(—) « HBV B £ A 8

. HBsAg(+) » HBeAg(+) : HBVEBEER - MY N&E > FRAEBITE

o

. HBsAg(+) » Anti-HBe(+) : Bf5y4 HBsAg » (HHBV &L %8 » FFAH
BB E R -
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RE -~ ORFIZERIFR—HR

XEE F 4 pir®E M 20 FREE M 40
=y F 57 MEE F 37 KBE= M 46
BEER M 33 BREHK M 42 REH M 36
Ethey M 30 BREk% M 59 fEES M 37
Weff M 4 JHEsE M 35 #EE®R M 33
PREFIE M 46 BRfCE F 22 #EHR F 32
Z®E M 46 mRAIE M 61 w7 H M 41
BEmEe F 42 EBWE F 37 #Hxw®E F 14
FEseen M 42 FHEHFE M 33 AR F 4
#mims F 38 BRESFS F 45 F&EHR M 41
Age 1 14~61 yrs (Average : 1174/30=39.133+10.225)
Male : 19 Female : 11

Nativity : All are Taiwanese

1992 E@mE+AECHRE (TBEEEZELH)

L EHER

2. B 8 IR

3. BAFUETREE

4. OBER

5. VERIR

6. 1844 FF s K T BEAL

7. i

8. BRABRIRE LT HAELR
9. & imnEEEKR

10. XEHEX - HABERES
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F—. 191 e R

HCVD
Liver D.
CVA

TB

GI Ca.
DM

Lung Ca.
URI
Meningitis

Renal Failure

62
28

19

19
17
11

9
8
2
2

32.4%
14.7%
9.9%
9.9%
8.9%
5.7%
4.7%
4.1%
1.0%
1.0%

Cervical Ca.
Bone tumor

Septicemia

Prostatic Ca.

N.P.C.
Leukemia
Breast Ca.
Ovarian Ca.

Prematurity

SLE

e e s T = S S N N R N

1.0%
1.0%
1.0%
0.5%
0.5%
0.5%
0.5%
0.5% -
0.5%
0.5%
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# = .Liver function tests and serological markers of Hepatitis B of 30 cases
Male: 19 Female: 11
Age: 14-61 (average : 1174/30 = 39.133+10.225)
Nativity: all are Taiwanese
Date of sampling: 1992, 9. 1
A. NORMAL INDIVIDUAL

NO SGOT SGPT , pX g  ro App®  AGE sger%'/:o HbsAg Anti-Hbs HbeAg Anti-Hbe
°SBN-1 17 23 68 0.8 26 () 44 328/8.200 (-) -) -) -)
SBN-2 19 28 112 08 46 () =57 303/7.575 (-) -) -) ()
SBN-3 28 35 46 06 18 (-} 33 338/8.450 (-) -) ) (-)
SBN-4 13 32 32 0.4 5 () 30 310/7.750 () -) -) -)
SBN-5 19 32 78 0.9 18 (-) a4 248/6.200 -) {-) ) (-)
SBN-6 12 27 60 065 31 (-) 48 501/12.525  {-) -) -) (-)
SBN-7 22 34 108 06 48 (-) 4s 554/13.915 (- ) ) ()
SBN-8 14 31 54 065 21 () 42 339/8.475 -) -) -) -)
SBN-9 12 16 116 065 15 () 42 394/9.850 -) ) -) (-)
SBN-10 13 14 62 0.8 7 () 38 405/10.125  (-) ) -) )
B. HB CARRIER

SBN-11 23 49 86 0.9 17 (-) =20 203/5.075 +) ) ) +)
SBN-12 21 15 88 0.6 11 () 37 467/11.675  (+) ) -) +)
SBN-13 33 38 90 1.0 21 () 42 208/5.200  {+) ) ) (-)
SBN-14 20 25 90 0.9 16 (-) 59 412/10.300  (+) ) ) {+)
SBN-15 27 23 67 05 14 (-} 35 305/7 625 (+) ) ) (+)
SBN-16 11 17 60 065 15 -y 22 319/7.975 (+) ) (+) -)
SBN-17 38 66 130 04 240 (-) 81 480/12.000  {(+) -) (+) )
SBN-18 12 8 66 065 16 () a7 522/13.050  {+) ) -3 (+)
SBN-19 22 23 107 09 25 () 3 213/5325  {+) -) ) +)
SBN-20 18 14 102 05 9 ) 45 446/11.150  (+) ) (+) (-)
C. CHRONIC HEPATITIS

SBN-21 55 120 104 10 22 () 40 369/9.225 +) ) O] +)
SBN-22 31 43 84 0.8 36 () 4s 311/7.775 +) (=) ) (+)
SBN-23 29 45 81 1.0 31 () 3e 249/6.225 ) -) +) )
SBN-24 37 24 82 0.9 14 (- @7 442/11.050  (+) ) ) (+)
SBN-25 35 43 56 12 5 () 33 290/7.250 (+) ) (+) -
SBN-26 42 82 65 0.7 63 () 32 401/10.025  (+) ) +) (-)
SBN-27 35 56 78 0.7 16 ) @+ 293/7.325 (+) (+) -) (-)
SBN-28 288 543 140 12 97 (y 14 321/8.025  (+) - (+) -)
SBN-29 28 56 68 0.8 27 - 4 246/6.150 (+) -) (-) ()
SBN-30 58 70 86 1.0 47 -y + 263/6.575 (+) ) ) )

X (ALP): Alkaline phosphatase *(T.B): Total bilirubin A (AFP): a-fetoprotein
° (SBN): SCE, Breakage & Micronucleus
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# = . Frequency of sister chromatid exchange (SCE) in normal
individuals, HB carriers,and chronic Hepatitis B p't. Forty
cells were analyzed for each subject

§ Normal individuals

Subjects Chromosome groups
A B C D E F G Total
w#AE SCE 82 39 160 25 8 7 7 328
SCE/cell 2.050 0.975 4.000 0.625 0.200 0.175 0.175 8.200
B &% SCE 80 41 114 38 12 10 8 303
SCE/cell 2.000 1.025 2.850 0.950 0.300 0.250 0.200 7.575
e & B, SCE 125 36 101 48 15 10 3 338
SCE/cell 3.125 0.900 2.525 1.200 0.395 0.250 0.075 8.450
F 45 SCE 86 47 70 46 7 10 6 310
SCE/cell 2.150 1.175 1.750 1.150 0.175 0.250 0.150 7.750
w41  SCE 57 36 101 45 7 1 1 248
SCE/cell 1.425 0.900 2.525 1.125 0.175 0.025 0.025 6.200
B34 SCE 127 30 183 64 18 16 13 501
SCE/cell 3.175 2.000 4.075 1.600 0.450 0.400 0.325  12.525
F K% SCE 155 87 193 64 37 17 6 559
SCE/cell 3.875 2.175 4.825 1.600 0.925 0.425 0.150  13.975
%k  SCE 109 45 132 27 7 14 5 339
SCE/cell 2.725 1.125 3.300 0.675 0.175 0.350 0.125 8.475
B4 SCE 126 62 134 42 13 10 7 394
SCE/cell 3.150 1.550 3.350 1.050 0.325 0.250 0.175 9.850
¥4  SCE 113 62 141 48 18 15 8 405
SCE/cell 2.852 1.550 3.525 1.200 0.450 0375 0.200 10.125
Total SCE 1060420.28 $35+15.45 1329438.40 447+'3.00 14249.130  110+4.78 6413.204  3725495.07
SCE/cell  2.650 1.338 3.323 1.118 0.355 0.275 0.160 9.313
§ HB carrier
A B C D E F G Total
Bk % SCE 58 22 92 22 5 3 1 203
SCE/cell 1.450 0.550 2.300 0.559 0.125 0.075 0.025 5.075
M#A  SCE. 123 59 191 48 18 9 7 467
SCE/cell 3.075 1.475 4.775 1.200 0.450 0.225 0.175 11.675
&4 SCE 64 30 89 32 1 0 2 208
SCE/cell 1.600 0.750 2.225 0.800 0.025 0.000 0.050 5.200
REKA  SCE 120 47 162 56 11 11 5 412
SCE/cell 3.000 1.175 4.050 1.400 0.275 0.275 0.125  10.300
HBEHR SCE 80 32 129 43 14 4 3 305
‘ SCE/cell 2.000 0.800 3.225 1.075 0.350 0.100 0.075 7.625
&K SCE 87 56 115 40 8 6 7 319
SCE/cell 2.175 1.400 2.875 1.000 0.200 0.150 0.175 7.975
HA#&E  SCE 107 50 139 52 12 4 9 480
SCE/cell 2.675 1.250 3.475 1.300 0.300 0.100 0.225  12.000
EAHRE  SCE 143 71 210 54 19 13 12 522
SCE/cell 3.575 1.775 5.250 1.350 0.475 0.325 0.300  13.050
H®HE SCE 50 19 87 40 7 5 5 213
SCE/cell 1.250 0.475 2.175 1.000 0.175 0.125 0.125 5.325
H A4 SCE 129 61 162 50 22 15 7 446
SCF/cell 3.225 1.525 4.050 1.250 0.550 0.375 0.175 11.150
Total SCE 961+32.736 447+17.876 1376+43.298 437+10.646 117+6.667 70+4.807 58+3.327 3575+123.017
SCE/cell 2.403 1.118 3,440 1.093 0.293 0.175 0.145 8.938
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# Z . (Continued)

§ Chronic Hepatitis B

Subjects Chromosome groups
A B C D E F G Total
F A% SCE 104 51 155 29 17 7 6 369
SCE/cell 2.600 1.275 3.875 0.725 0.425 0.175 0.150 9.225
HE =  SCE 86 44 128 28 10 11 4 311
SCE/cell 2.150 1.100 3.200 0.700 0.250 0.275 0.100 7.775
B SCE 66 24 118 35 4 0 2 249
SCE/cell 1.650 0.600 2.950 0.875 0.100 0.000 0.050 6.225
& SCE 123 74 143 61 21 13 7 442
SCE/cell 3.075 1.850 3.575 1.525 0.525 0.325 0.175 11.050
HBEHR SCE 70 42 113 37 10 11 7 290
SCE/cell 1.750 1.050 2.825 0.925 0.250 0.275 0.175 7.250
#A&# SCE 110 59 163 47 11 7 5 401
SCE/cell 2.750 1.475 4.075 1.175 0.275 0.175 0.125  10.025
3| ¥ SCE 94 34 108 27 14 10 6 293
SCE/cell 2.350 0.850 2.700 0.675 0.350 0.250 0.150 7.325
#X ¥ SCE 91 52 119 28 14 13 4 321
SCE/cell 2.275 1.300 2.975 0.700 0.350 0.325 0.100 8.025
#HE SCE 60 26 119 27 4 1 9 246
SCE/cell 1.500 0.650 2.975 0.675 0.100 0.025 0.225 6.150
2 XM  SCE 57 31 123 23 13 10 6 263
SCE/cell 1.425 0.775 3.075 0.575 0.325 0.250 0.150 6.575

Total SCE 861+22.437 437£15.755 1289+18.508 342+11.660 118+5.287  83+4.596 56+1.955 3185+66.081
SCE/cell 2.153 1.093 3.223 0.855 0.295 0.208 0.140 7.963

S.D : Standard deviation

S= EX2~n7(2
NV n-1
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9. ZMSCEhRERR &R

41 %] ) & Total SCE SCE/cell
(£ SD)

EF AN 10 3,725+95.070 9.313

e 10 3,575+123.017 8.938

%A E & 10 3,185+66.081 7.963

From the data on the above , it is easy to see that all the differences among
the means are less than the corresponding standard deviation (S.D). This

imply that there is not statistically significant for P > 0.05
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% A &% (Break) B &R

p't No. M Medium P-value®
—Bleomycinb +Bleomycin
Normal individual d.
SBN-01 4 20 P < 0.001
SBN-02 12 52
SBN-03 10 53
SBN-04 2 144
SBN-05 1 29
SBN-06 13 62
SBN-07 18 60
SBN-08 12 16
SBN-09 10 58
SBN-10 3 32
Total 85 526
HB carrier
SBN-11 10 202
SBN-12 7 79
SBN-13 2 26
SBN-14 8 184
SBN-15 0 69
SBN-16 3 257
SBN-17 6 14
SBN-18 3 144
SBN-19 2 302
SBN-20 69 48
Total 110 1,325

d. By Rank Sum Test, &, & * .
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4% A . (Continued)

Chronic hepatitis
SBN-21 6 34
SBN-22 1 123
SBN-23 2 46
SBN-24 10 26
SBN-25 3 194
SBN-26 3 191
SBN-27 9 518
SBN-28 2 198
SBN-29 8 78
SBN-30 4 118
Total 48 1,526

P-value P < 0.001

a. Each untreated or bleomycin-treated sample consisted of 100
metaphases so b/c was calculated by dividing the total
number of breaks in a sample by 100.

b. - and + indicate the absence and the presence of bleomycin
(30 ug/ml) , respectively.

c. P-value based on the Mann-Whitney U-test among 3 groups of
cases.

* A treatment of 30 ug/ml bleomycin for 5 hrs before cell harvest

was the standard protocol for this study. as previous reports by
Dr. Li (1990)
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% & . 8 X & 3 (Mann-Whitney test)

Ty, = 845 Ny =Ny =10
Usg = NN+ —]Yj—(-gé—tlz -1
= 100+55-84.5
= 705
Up = NiNy—Ua
= 100-70.5
= 29.5
U = 295

E(U)=50 V(U)=12020_ 75

7 = 2951;:_0 7 = Ig%g = —1.55 = P < 0.061
(b)
T, = 83 Ny =Ny =10
UA = 72
Ug = 28 = U =28
—-22
z = 13.23
= -1.66 = P < 0.048

* Mann-Whitney U test (The two-independent sample design)

(N
Us = NN+ _]Y_&LQ_l_j'_l_)__T
Ug = NiNy—Uja
N

EWU) = HEQ_.?_
V(U) _ NlNg(Nllg- N2+1)

7 = U-E)

VV(U)
U = minimumof U4 and Up
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% .

Rank sum test

@

Normal HB Normal Chronic
individual carrier individual Hepatitis
20 3 202 18 20 2 34 5
50 7 79 13 52 7 123 14
53 8 26 4 53 8 46 6
144 155 184 17 144 16 26 3
29 5 69 12 29 4 194 18
62 11 257 19 62 11 191 17
60 10 14 1 60 10 518 20
16 2 144 15.5 16 1 198 19
58 9 302 20 58 9 78 12
132 14 48 6 132 15 118 13

84.5 125.5 83 127

P>0.05 “Not statistically significant” by Rank Sum Test.

Ps)

X+ n1=n2=10

SR T8~132 XN F A & R (P <0.05)
> 132 % K significant.

Bp <78,
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& A\ . #H (Micronucleus) h R ERBHX

binucleated normal binucleated with IMN 2MN

SBN-01 996 4
SBN-02 998 2
SBN-03 998 2
SBN-04 997 3
SBN-05 991 9
SBN-06 997 3
SBN-07 998 2
SBN-08 999 1
SBN-09 1000 0
SBN-10 998 2
Total 28
SBN-11 998 2
SBN-12 997 3
SBN-13 999 1
SBN-14 996 4
SBN-15 997 3
SBN-16 1000 0
SBN-17 996 4
SBN-18 996 4
SBN-19 996 4
SBN-20 994 6
Total 31
SBN-21 997 2 1
SBN-22 997 3
SBN-23 995 4 1
SBN-24 997 3
SBN-25 994 6
SBN-26 999 1
SBN-27 994 6
SBN-28 999 1
SBN-29 997 3
SBN-30 989 10 1
Total 39
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L. BB ERELE R

40 9] ) ¥ WM B M E P
(&) %t 8(% o)

JEw AW 10 09 2.800+2.440

R 10 1~6 3.100+1.729

B AT E 4 10 1~10 4.200+2.552

The result is the same as the case on the above , "Not statistically significant”
for P>0.05
[Statisitically significant for P>0.05 <=> difference between means>1.65 S.D]

AT BB a s R AE R R F R KRHE1991)

wr HE MEmBRE  MEmmE P
(&) XE (%0 o)
"/ EA 13 2~7 3.308+1.284 -
EHam MAT X 10 3~7 5.400+1.430 —
CAH 15 5-25 12.26745.298  <0.014
<0.014
AT 4 1%, 8 4~30 12.375%8.551 <0.014
<0.014
RT 7% 9 11~54 19.444+13.324  <0.014
<0.014
Afa Bt B AR X LI sfop ALK BT 7 4 1 CAH

B AT AL > P <005 o
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Cytogenetic Toxicity of Hepatitis B Virus Infections

Chin-Chung Huang , Ching-Chyuan Su , Huey-Wen Young ,
Shuan-Yow Li
Institute of Medicine,Cytogenetics Laboratory,
Chung Shan Medical and Dental College, Taichung,
Taiwan,Republic of China

Summary

As compared with serological markers, sister
chromatid exchange, chromosomal break, and
micronucleus to normal individuals, studied in
cultured lymphocytes from 10 hepatitis B car-
riers and 10 chronic hepatitis B patients, the
results showed that the frequency of chromatid
breaks was significantly higher among chronic
hepatitis B patients than among normal indi-
viduals, while the SCE and micronucleus re-
vealed not statistically significant. Since chro-
matid break represented DN A-repair capacity,
we can observe the influence of viral infection
in chronic inflammatory process of hepatitis B.

Introduction

HBYV infection is a serious world-wide prob-
lem, especially in the epidemic area of Tail-
wan, where the HB carrier occupied 15 ~ 20%
of whole population(Song, 1989) . More than
3 thousand people died for chronic hepatitis
every year, and one tenth of carriers transfer
to chronic inflammatory process in outcome.
These suffered from chronic hepatitis B(CHB)
but those didn’t, the variability was worth in-
vestigating. That is why we research in a chro-
mosomal level to evaluate the cytogenetic tox-
icity of HBV infection.

Viruses were reported to act as strong
clastogens(Harnden 1974), like Rous sarcoma
virus and SV —40 etc. For comparison with the
induction of SCE and breakage, various data

were detected(Kato 1977, Brown & Crossen
1976, Sandberg 1977). When the diseased
viruses were entering human body, an inflam-
matory reaction occured, to produce oxygen
free radicals, in consequence of gene damage
which induced carcinogenesis, other diseases,
and even aging(Wang, Cancer Biology 1990).

The phenomenon of micronucleus indicates
an organic chromosomal injury, while any rea-
son causes aberration of spindle formation
or chromosomal breakage can induce the oc-
curence of micronucleus(Tsai, 1991, Hogstedt
B. 1984, Heddle A. etal 1978, Miram P, Ger-
man J. 1985).

Viral infection can cause DNA replication
and metabolic disorder of host cells , then in-
duce chromosomal aberrations. Cytogenetic
methods can supply resonably good estimates
of defective DNA repair because chromosomes
will show the DNA breakage induced by muta-
gens if there is no repair(Li, 1990). We treated
cultures of peripheral lymphocytes from HB
carriers, chronic hepatitis patients , and nor-
mal individuals. The present studies showed
that breakage of CHB are more susceptible
than normal controls.

Materials and methods

Cultured peripheral lymphocytes were used in
3 groups of sampling cases;normal individuals,
HB carriers,and CHB. Ten subjects in each
group. Totally 30 cases were studied via OPD
of our medical department. Age distribution



was within 20 to 40 years old so as to avoid
the age influence on chromosomal aberration.
We took the fasting peripheral blood of each
case to evaluate the liver functions and the
serological markers of hepatitis B. The defi-
nition of each group was under the criteria of
liver diseases by Sheila Sherlock & James Doo-
ley(1993).

Sister chromatid exchange
(SCE) estimation

Lymphocytes from patients and controls were
cultured in RPMI~—1640 medium contain-
ing 10% fetal calf serum, 2% PHA, and
1% PSN. Cells were harvested after 72h.
BrdU(bromodeoxyuridine, Sigma) was present
at 20pM for the final 48h. All cultures contain-
ing BrdU were kept in the dark to avoid pho-
tolysis of BrdU-containing DNA. Forty cells
were analyzed for SCE frequency in each sub-
ject.

Chromatid breakage esti-
mation

Lymphocytes were cultured for 96 hr. (M
medium—without folic acid, thymidine, and
hypoxanthine (GIBCO) but supplemented
with 4.5% fetal calf serum, 1% PSN, and 2%
PHA). Cultures were treated with bleomycin
30ug% , as indication of previous studies by
Li 1990, for 5h. before cell harvest. During
the last hour, the cells were treated with col-
cemid 0.05ug/ml to accumulate mitoses prior
to harvest for conventional air-dried prepara-
tions. All slides were coded and stained with
10% Giemsa without banding. Each sample
was microscopically scored with 100 random
metaphases. Chromatid breaks were recored
and pictures taken for all experiments . The
frequency of chromatid breaks in each sample
was expressed as breaks per cell{b/c) for ease
of comparison.

Micronucleus estimation

Heparinized peripheral lymphocytes, added
2% PHA, cultured in RPMI~1640 medium for
44 h. then treated with cytochalasin B for
18 h. routinely harvested without adding col-
cemid, and fixed with methanolacetic acid so-
lution; dripped to slides, dried and Giemsa
stained, estimate the rate of micronuclei in
1000 binucleated cells.

Statistical analysis

Statistical analysis was carried out using
the Mann-Whitney two-sample rank test and
paired t-test.

Results

Table I shows the liver function tests and sero-
logical markers of hepatitis B of 3 different
groups.

The frequency of sister chromatid exchange,
lists as table II & III , showed the SCE /cell
for 40 cells were 9.313 in normal individuals;
8.938 in HB carrier;and 7.963 in CHB. From
the data on the above, it is easy to see that ali
the differences among the means are less than
the corresponding standard deviation( S.D.).
This imply that there is not statistically signif-
icant for P > 0.05. So, it seemes non-specific
difference among the diseased livers and nor-
mal controls.

The results of micronucleus estimation lists
as table IV , according to the rate of micronu-
clei in 1000 binucleated cells, revealed the oc-
curance rate [Z =+ 5(°/o,)] in 3 different groups
are 2.800+ 2.440;3.100% 1.729;and 4.200+
2.552. The result is the same as the case of
SCE estimation described above, not statisti-
cally significant for P > 0.05.(statistically sig-
nificant for P > 0.05 «— difference between
means > 1.65 S.D)

Finally, recordings on frequency of chro-
matid breaks per cell(b/c) in normal individ-
uals, HB carriers, and CHB were listed as ta-



ble V . It is obviously to see a great deal of
break increasing before and after treatment
with bleomycin. In normal controls, 85/526;
HB carriers, 110/1325; and CHB, 48/1526.

As compared with bleomyin (4+) value,
HB carriers showed 2.519 times than nor-
mal individuals(1325/526), and CHB group is
2.900(1526/526) times as compared with nor-
mal controls. Thereafter, statistical analysis
was carried out using the Mann- Whitney two
sample rank test and paired t-test(Table VI
). There is no difference between HB carriers
and normal individuals( P < 0.061 ), but the
group of chronic hepatitis patients has a sta-
tistical significancy as compared with normal
controls( P < 0.048 ).

Discussion

Since Taylor first discovered the SCE phe-
nomenon in 1958, substituted thymidine of
DNA with BrdU (5-Bromodeoxyuridine) and
tritium-thymidine ( H® -thymidine) promoted
the research of SCE Very fast. The SCE indi-
cated DNA injuries, exchanged DNA replicat-
ing products at allelic, or crossing over during
mitosis or meicsis. We are very easy to detect
the mutagenic activity by means of SCE esti-
mation . SCE closely related to DNA break-
age, chromosomal aberration, cytotoxicity, fre-
quency of gene mutation, cell transformation
and carcinogenesis etc. Though the SCE de-
tection is oftenly non-specific in various status,
it is worth performing via its simplicity to ob-
serve the possibility of DNA injury . In our
studies, no statisticall significancy of SCE est-
mation means there is no significant difference
about the frequency of SCE occurance among
the subjects of 3 groups. The real relation be-
tween genetic toxicity and viral infection needs
further investigation.

The micronucleus study revealed the same
conclusion like the SCE consquence among the
total 30 cases. Althorgh we got a different
result as compared with reports of Tsal in
China mainland (1991), the method and pro-
cedure maintained routinely, after we check 3

more cases of hepatoma patients(Table VII ).
It could be explained the severity of CHB cases
was extremely different between our 2 studies,
which gained different data. The findings de-
scribed in the present report have been leading
our group to set out another further experi-
ment for more cases.

About the chromatid breakage induced by
bleomycin, the consquence was much satis-
fied and encouraged. 2.519x of HB carriers
and 2.900x of CHB, explained statistically sig-
nificant difference related to the DNA repair
capacity between viral infections and normal
controls. The poor capacity of DNA repair
of HB carriers and CHB cases was coincident
with the prognosis of the disease clinically.
Maybe the malefic, circular and irreversible
breaks of chromosome induce a deteriorating
inflamatory reaction during the chronic pro-
gressive course. The individual difference of
chromatid breakage among the subjects tells
us the constitutional character is somewhat
chromosomal etiology.
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TableI .Liver function tests and serological markers of Hepatitis B
of 30 cases
Male: 19 Female: 11
Age: 14-61 (average : 1174/30 = 39.133%£10.225)
Nativity: all are Taiwanese
Date of sampling: 1992, 9. 1

A. NORMAL INDIVIDUAL

NO SGOT SGPT 5 p* t1g  ra appd  AGE sget:ilgto HbsAg Anti-Hbs HbeAg Anti-Hbe
°SBN-1 17 23 68 0.8 26 () 44 328/8.200 (-) -) ) )
SBN-2 19 28 112 0.8 46 () 7 303/7.575 (- -) -) -)
SBN-3 28 35 46 0.6 18 (-} 33 338/8.450 () ) ) )
SBN-4 13 32 32 0.4 5 () 30 310/7.750 (-) -) (-) )
SBN-5 19 32 78 09 18 () a4 248/6.200 ) -) -) ()
SBN-6 12 27 60 065 31 (-) 4s 501/12525  (-) ) -) -)
SBN-7 22 34 108 06 48 () a8 554/13.915  (-) ) ) ()
SBN-8 14 31 54 065 21 () a2 339/8.475 (-) ) ) )
SBN-9 12 16 116 065 15 () a2 394/9.850 (-) ) ) )
SBN-10 13 14 62 08 7 () 38 405/10.125  (-) ) ) )
B. HB CARRIER

SBN-11 23 49 86 0.9 17 () 20 208/5.075 (+) -) -) (+)
SBN-12 21 15 88 06 11 () 87 467/11.675  (+) ) ) (+)
SBN-13 33 38 90 1.0 21 () 42 208/5.200 (+) ) ) -
SBN-14 20 25 90 0.9 16 (-) s¢ 412/10300  {+) ) ) (+)
SBN-15 27 23 67 05 14 () 35 305/7.625 +) ) () (+)
SBN-16 11 17 60 065 15 (- 22 319/7.975 ) ) (+) )
SBN-17 38 66 130 04 240 -y e1 480/12.000  {+) ) (+) {-)
SBN-18 12 8 66 065 16 -y 37 522/13.050  {+) ) {-) (+)
SBN-19 22 23 107 09 25 () 33 213/5.325 +) ) -) +)
SBN-20 18 14 102 05 9 (-) 45 446/11.150  (+) =) (+) -
C. CHRONIC HEPATITIS

SBN-21 55 120 104 10 22 () 40 369/9.225 (+) ) -} (+)
SBN-22 31 43 84 038 36 () 48 311/7.775 (+) =) ) (+)
SBN-23 29 45 81 1.0 31 (- 36 249/6.225 +) ) (+) )
SBN-24 37 24 82 0.9 14 (- a7 442111050  {+) ) (-) (+)
SBN-25 35 43 56 1.2 5 () 33 290/7.250 (+) (-) +) {-)
SBN-26 42 82 65 07 63 {-) 82 401/10.025  (+) ) (+) -)
SBN-27 35 56 78 0.7 16 () 41 203/7.325  (+) +) ) )
SBN-28 288 543 140 12 97 () 14 321/8.025 ) ) +) -)
SBN-29 28 56 68 0.8 27 (< 4 246/6.150  (+) -) {-) {-)
SBN-30 58 70 86 1.0 47 ) =+ 263/6.575 (+) (-) -) (-)

x (ALP): Alkaline phosphatase *(T.B): Total bilirubin A (AFP): o-fetoprotein
° (SBN): SCE, Breakage & Micronucleus



Table I . Frequency of sister chromatid exchange (SCE) in normal
individuals, HB carriers,and chronic Hepatitis B p't. Forty
cells were analyzed for each subject

§ Normal individuals

Subjects Chromosome groups
A B C D E F G Total
SBN-1 SCE 82 39 160 25 8 7 7 328
SCE/cell 2.050 0.975 4.000 0.625 0.200 0.175 0.175 8.200
SBN-2 SCE 80 41 114 38 12 10 8 303
SCE/cell 2.000 1.025 2.850 0.950 0.300 0.250 0.200 7.575
SBN-3 SCE 125 36 101 48 15 10 3 338
SCE/cell 3.125 0.900 2.525 1.200 0.395 0.250 0.075 8.450
SBN-4 SCE 86 47 70 46 7 10 6 310
SCE/cell 2.150 1.175 1.750 1.150 0.175 0.250 0.150 7.750
SBN-5 SCE 57 36 101 45 7 1 1 248
SCE/cell 1.425 0.900 2.525 1.125 0.175 0.025 0.025 6.200
SBN-6 SCE 127 80 183 64 18 16 13 501
SCE/cell 3.175 2.000 4.075 1.600 0.450 0.400 0.325 12.525
SBN-7 SCE 155 87 193 64 37 17 6 559
SCE/cell 3.875 2.175 4.825 1.600 0.925 0.425 0.150 13.975
SBN-8 SCE 109 45 132 27 7 14 5 339
SCE/cell 2.725 1.125 3.300 0.675 0.175 0.350 0.125 8.475
SBN-9 SCE 126 62 134 42 13 10 7 394
SCE/cell 3.150 1.550 3.350 1.050 0.325 0.250 0.175 9.850
SBN-10 SCE 113 62 141 48 18 15 8 405
SCE/cell 2.852 1.550 3.525 1.200 0.450 0.375 0.200 10.125
Total SCE 1060+29.28 535%18.45 1329+38.40 447+13.00 14249.130  110+4.78 64+3.204  3725495.07
SCE/cell 2.650 1.338 3.323 1.118 0.355 0.275 0.160 9.313
$§ HB carrier
A B C D E F G Total
SBN-11 SCE 58 22 92 22 5 3 i 203
SCE/cell 1.450 0.550 2.300 0.550 0.125 0.075 0.025 5.075
SBN-12 SCE 123 59 191 48 18 9 7 467
SCE/cell 3.075 1.475 4.775 1.200 0.450 0.225 0.175 11.675
SBN-13 SCE 64 30 89 32 1 0 2 208
SCE/cell 1.600 0.750 2.225 0.800 0.025 0.000 0.050 5.200
SBN-14 SCE 120 47 162 56 11 11 5 412
SCE/cell 3.000 1.175 4.050 1.400 0.275 0.275 0.125 10.300
SBN-15 SCE 80 32 129 43 14 4 3 305
SCE/cell 2.000 0.800 3.225 1.075 0.350 0.100 0.075 7.625
SBN-16 SCE 87 56 115 40 8 6 7 319
SCE/cell 2.175 1.400 2.875 1.000 0.200 0.150 0.175 7.975
SBN-17 SCE 107 50 139 52 12 4 9 480
SCE/cell 2.675 1.250 3.475 1.300 0.300 0.100 0.225 12.000
SBN-18 SCE 143 71 210 54 19 13 12 522
SCE/cell 3.575 1.775 5.250 1.350 0.475 0.325 0.300 13.050
SBN-19 SCE 50 19 87 40 7 5 5 213
SCE/cell 1.250 0.475 2.175 1.000 0.175 0.125 0.125 5.325
SBN-20 SCE 129 61 162 50 22 15 7 446
SCE/cell 3.225 1.525 4.050 1.250 0.550 0.375 0.175 11.150
Total SCE 961+32.736 447+17.876 1376+43.298 437£10.646 117+6.667  70+4.807 58+3.327 3575+123.017
SCE/cell 2.403 1.118 3.440 1.093 0.293 0.175 0.145 8.938

S.D : Standard deviation

S= / sx%-nx’
n-1



Table 1 . (Continued)

§ Chronic Hepatitis B

Subjects Chromosome groups
A B C D E F G Total
SBN-21 SCE 104 51 155 29 17 7 6 369
SCE/cell 2.600 1.275 3.875 0.725 0.425 0.175 0.150 9.225
SBN-22 SCE 86 44 128 28 10 11 4 311
SCE/cell 2.150 1.100 3.200 0.700 0.250 0.275 0.100 7.775
SBN-23 SCE 66 24 118 35 4 0 2 249
SCE/cell 1.650 0.600 2.950 0.875 0.100 0.000 0.050 6.225
SBN-24 SCE 123 74 143 61 21 13 7 442
SCE/cell 3.075 1.850 3.575 1.525 0.525 0.325 0.175 11.050
SBN-25 SCE 70 42 113 37 10 11 7 290
SCE/cell 1.750 1.050 2.825 0.925 0.250 0.275 0.175 7.250
SBN-26 SCE 110 59 163 47 11 7 5 401
SCE/cell 2.750 1.475 4.075 1.175 0.275 0.175 0.125 10.025
SBN-27 SCE 94 34 108 27 14 10 6 293
SCE/cell 2.350 0.850 2.700 0.675 0.350 0.250 0.150 7.325
SBN-28 SCE 91 52 119 28 14 13 4 321
SCE/cell 2.275 1.300 2.975 0.700 0.350 0.325 0.100 8.025
SBN-29 SCE 60 26 119 27 4 1 9 246
SCE/cell 1.500 0.650 2.975 0.675 0.100 0.025 0.225 6.150
SBN-30 SCE 57 31 123 23 13 10 6 263
SCE/cell 1.425 0.775 3.075 0.575 0.325 0.250 0.150 6.575
Total SCE 861422.437 437415755 1289+18.508 342+11.660 118+5.287  83+4.596 56+1.955 3185%66.081
SCE/cell 2.153 1.093 3.223 0.855 0.295 0.208 0.140 7.963



Tablell . Results of SCE estimation

Group No.of cases Total SCE SCE/cell
(xSD)

Normal individual 10 3,725495.070 9.313

HB carrier 10 3,575+123.017 8.938

Chronic hepatitis 10 3,185%66.081 7.963

From the data on the above , it is easy to see that all the differences among
the means are less than the corresponding standard deviation (S.D). This
imply that there is not statistically significant for P > 0.05

Tablelv . Results of micronucleus estimation

Group No.of cases  Range of micronucleus Xt s(/.-) P
Normal individual 10 0~9 2.80012.440
HB carrier 10 1~6 3.100£1.729
Chronic hepatitis 10 1~10 4.200£2.552

The result is the same as the case on the above , "Not statistically significant"
for P>0.05
[Statisitically significant for P>0.05 <=> difference between means>1.65 S.D]



TablelV . (continued) Micronucleus in 30 cases

binucleated normal binucleated with IMN  2MN

SBN-01 996 4
SBN-02 998 2
SBN-03 998 2
SBN-04 997 3
SBN-05 991 9
SBN-06 997 3
SBN-07 998 2
SBN-08 999 1
SBN-09 1000 0
SBN-10 998 2
Total 28
SBN-11 998 2
SBN-12 997 3
SBN-13 999 1
SBN-14 996 4
SBN-15 997 3
SBN-16 1000 0
SBN-17 996 4
SBN-18 996 4
SBN-19 996 4
SBN-20 994 6
Total 31
SBN-21 997 2 1
SBN-22 997 3
SBN-23 995 4 1
SBN-24 997 3
SBN-25 994 6
SBN-26 999 1
SBN-27 994 6
SBN-28 999 1
SBN-29 997 3
SBN-30 989 10 1
Total 39




TableV . Recordings on frequency of chromatid breaks per cell
(b/c) in normal individuals , HB carriers , and chronic

hepatitis patients.2-

p't No. M Medium P-value®
—Bleomycinb +Bleomycin
Normal individual d.
SBN-01 4 20 P < 0.001
SBN-02 12 52
SBN-03 10 53
SBN-04 2 144
SBN-05 1 29
SBN-06 13 62
SBN-07 18 60
SBN-08 12 16
SBN-09 10 58
SBN-10 3 32
Total 85 526
HB carrier
SBN-11 10 202
SBN-12 7 79
SBN-13 2 26
SBN-14 8 184
SBN-15 0 69
SBN-16 3 257
SBN-17 6 14
SBN-18 3 144
SBN-19 2 302
SBN-20 69 48
Total 110 1,325

d. By Rank Sum Test , see Table VI .



TableV . (Continued)

Chronic hepatitis
SBN-21 6 34
SBN-22 1 123
SBN-23 2 46
SBN-24 10 26
SBN-25 3 194
SBN-26 3 191
SBN-27 9 518
SBN-28 2 198
SBN-29 8 78
SBN-30 4 118
Total 48 1,526

P-value P < 0.001

a. Each untreated or bleomycin-treated sample consisted of 100
metaphases so b/c was calculated by dividing the total
number of breaks in a sample by 100.

b. - and + indicate the absence and the presence of bleomycin
(30 ng/ml) , respectively.

c. P-value based on the Mann-Whitney U-test among 3 groups of
cases.

* A treatment of 30 ug/ml bleomycin for 5 hrs before cell harvest

was the standard protocol for this study. as previous reports by
Dr. Li (1990)



TableVl . By Mann-Whitney Test

T1
Ua

Ug

E(U) =50

7~ 29.5-50
VY £

(b)

T
Uy
Up

1l

84.5 Ny =Ny =10

Ni(Ny +1
N1N2+——--———-—1(21 )—

100 + 55 — 84.5
70.5

NNy —=Ua
100 -170.5
29.5

29.5

T

V(U) = 2920 =175

7 =

=298 — _1.55 = P < 0.061
83 N1 = Ng =10

72

28 =U=28

—22

13.23

~1.66 = P < 0.048

+ Mann-Whitney U test (The two-independent sample design)
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Ugp
E(U)
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2

NiNy +

NiNy —Ua
Ny Ny
2
NlNQ(Nl + Ny + 1)
12
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TableVl (Continued)

(@) (b)

Normal HB Normal Chronic
individual carrier individual Hepatitis
20 3 202 18 20 2 34 5
50 7 79 13 52 7 123 14
53 8 26 4 53 8 46 6

144 155 184 17 144 16 26 3
29 5 69 12 29 4 194 18
62 11 257 19 62 11 191 17
60 10 14 1 60 10 518 20
16 2 144 15.5 16 1 198 19
58 9 302 20 58 9 78 12

132 14 48 6 132 15 118 13

84.5 125.5 83 127

P >0.05 “Not statistically significant” by Rank Sum Test.

TableVl . Break & Micronucleus of 3 cases of Hepatoma p't.

Break micronucleus
case -Bleomycin  +Bleomycin Normal binueleated 1MN
1 6 31 997 3
2 3 122 1000 0
3 4 40 998 2

Totally the micronuclei of 3 cases were 1.666+2.263 ; it was easy to see
there was no statistical significancy betweea hepatoma p't and normal
controls. (2.800+2.440)
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