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Chromatid Exchange Test
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SERMOEB (congenital heart disease, CHD) O K&z, SERFEEBICLIZ L EVWHTEDLS
BEER L BEEROMERCIVEET I EELZONT WS, —F, Mki@ AT (sister
chromatid exchange, SCE) $EBEERCLBHEERICL Y, FOHEERLET LI L8N TV, K
P Tk CHD OFEERIZDWT, BEERcBEEROHEEAOES %, SCERE2A v Tillng
EFEOBET Lz, CHDBIR 24 ABLUZDRHE 14 AR LT SCEEERHEL, FhZhEE
ISR 6 AB X UEBETRALYE 9 AENEE U THEBIRE L, 208E, CHD BIREDO 1 A0 0
7 SCE 38/ (SCE {B) OFH#{HEIZ 7.86£1.47 TH D, MWEEO Z4IE 6.00+1.04 TH-72. HWEM
BREEREESRED oz, —7F, CHD BROREEO SCEEDFHEIX 9.17£1.37 TH D, D
ZNiE 7.73£1.35 ThH o7z, WEMEICIE SCEEDEELZEZENED SN, INoDOFBRICIIES, B
E, ZOMOBEERS X UBREEEBROMEER hr -7, 2O L0 Z20FEEE U CGREER & B
BROMHEERIC L 3 b OASTRRINT. BIWERICEL TREIWE fertilysine 8 X UF= F 5 v I3 BRI
DEFEE2RESRE, 22 T2 % inviro DV >/ SERIEHEIFIZIES L, SCE BRM% 8 ADBELRA
EXRE LTHRETL 7z, fertilysine TIX 104 M, 10° M B5128 0L TT X TOEH T SCEED L5
RSN, —7, =R TR0 MEBETEYSCEEOLE T St:, ORI 28 L
BIZCHD 2 FEE 22T T, SCEHED LR S 2 Z LnFBREN, »2 2|0 SCEHEREL
CHD RAROMICBEHH S 2 & bR &N, AWRICL D, CHD OFEERIC W T OHIITEZS
FIREN I SCEREBESHR TH B Z EARE NI,

Key words sister chromatid exchange, congenital heart disease,
genetic-environmental interaction.

FRMLESR (congenital heart disease, CHD) &
SBROBREE, T 0S¥, BIEEY, Mg
BFN, AWBENLEBLO7 7o—Fi2 X hfTbiL
TEh. ZTORR, B—BEFORBICLIBZ LD, §
BEREICLSZ O, £ OBEFICBEER
M ode, BEER L BEEROHAEERCLEZ 0
DIDDFEZACKF S, - FcHLBEDH
XBTE2VONKEBTHBE LEL 6N TV B9,

CHD DEARHEEL Twa EETEN T L REE
F & LTk, BEREDD, FEYORA L S Uiz,
USR], XARWR, TIREHE & & o o RIRRE
BEBBIFENT AN L L, HEEET 5
CHD OF A B L TH L 0BG, Eio L) A%
HEBERMEVHEENS Z LIk, #0BRBNAL
FAEERE ZOREBBICOLTIE, LEERIAS
NECOBERTH 3,

Abbreviations : Ar, aortic regurgitation ; As, aortic stenosis; ASD, atrial septal defect;
BrDU, 5-bromo-2’ deoxyuridine ; CHD, congenital heart disease ; DMSO, dimethylsulfoxide ;
DORYV, double outlet right ventricle; ECD, endocardial cushion defect; FCS, fetal calf
serum ; MEM, minimal essential medium ; Mr, mitral regurgitation ; PBS, phosphate buffer
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AR T 5 2 KOMBRES R Z DR % —E5
FEVICRBTIRMRTHY, LEOCHD OR4EH
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Fe295s, 2O SCERER LR SR 3 Z Lo NnT
w3, ERE, BEEICB VLT SCESEED LR
HEEINI, ST — AEBRBEZEICIBWLTY
SCEHED EFE N A SN Ti 320228839 & 3 [FkE
BEEERTH D 7 7 v 3 = —BMED, EMlE
BISEERTE L L OBE TR, BRI 2 SCED
BREUNERLTWBR I EhHESALTL
pean - SCEHEEDRAIEIR L > TEBONZID L
SRR, CHD ORAER T ECERS & UVEE
EROEAFHOBE» sl 0T 2012, BH
REREPREET S I LB I ATV S,

AW T, CHD BIEIZ DWW T Z D SCE $EE % Hi
Blieel?, =BV RAVREELTERLTWRZ
PSR o, BOEEM AR EMASE B
BRHLHRELNIDOTUTICRE T 5.

SHRE & UFFE

. %

1983 E 4 A5 1984 £ 1 H & TIZ S IRKFESE
WEAEE 1 ABHCFifE R TABE L 72 CHD BIR
UANBEIA, ZR8AN)BLUZOEETH LW
N 1A B E U CIHREITIZB 1T 2 3 » ARBe
KTRERERERIN-ZETEEZL L8 an:
AHE6 A, 3»ARBHREOBECH2HBNEY
AEBE UL, F72 1984 E7 Ans 12 B TicEl
Rl NEARNC M EIC TABR L 2 &1
WEBROEKTHLET2BIAS A, 1984 £ 9 B
510 A & TICE BT IR R A RN & EIT R
BHEIC TABE L 72008 12 AL RIS 72, & 54c
BRLCEADWMNES A (B3A, 5 A) bx&e
LaehL 7,

II. SCE ZHER 0 1= iEH2

U 2o SERESIEEMIL 10% 7 & BRIRINTE (fetal calf
serum, FCS, Gibco Labo #, E) ¥ & U 292 mg/I
DLINE I v egton <AV YA D4 =203

=Ty v L (Eagle minimal essential
medium, MEM, HA#E, ®£5) % Hv, 10%
NaHCO; TPH7.1-7.2 X R/EBLY:. 7uxFt %o
7Y ¥ (5-bromo-2’ deoxyuridine, BrDU, Sigma
#, KED) 13V ~EfE@¥ (phosphate buffer saline,
PBS) TW#L, 7V IETHEEMEELL. an
¥ 2 F (colcemid, FIEMZE, KIR) it PBS TIAREL
o, BYEEFREIEAF X b 33258 (Hoechst 33258, X1
JEHEEE, KIR) i3 ERE AT 500 ug/ml 1% L
KfiC, Macllvaine buffer (0.1M 7 = >&, 0.2M Y
YBEZT M) v AOBREKTPHT2 AR LR
D) TIOMHEAHRL fo. FLAFRERIZF A 9B%K

(Merck #, BERAY) 1 g7/ V2 ) > uhzT 66
mliZL, AFATLa—=NEE 512 66ml ML, HE
B2 PH 6.8 0.1 M Na-phosphate buffer T 10 &
U7z, fertilysine (N-N'bis- (dichloroacethyl) -
1, 8-octamethylene diamine, Sigma #:, XE) 33
AFNANT + %44 R (dimethylsulfoxide, DMSO,
Merck #, BN A Y) T2 X10-*mol/ml iz R L,
PH7.2MEM 2T 10 &R £ YR L 2 X10-*mol
/ml, 2 X10~*mol/ml iz F5% L4 FB%IZ 0.5 ml % 4
MWiZZ 72, = ¥ 5 ¥ (N (4-amino-2-methyl-5-
pyridinyl) methyl-N- (2-chloroethyl) -N-nitrosourea,
=3, BF) iz DMSO, PH 7.2 MEM 2{£E L, fer-
tilysine & [@ % 1 2 X10~*mol/ml, 2 X10-°mol/ml
B UERRRC 0.5 ml 28N Z 72,

II. SCE ZE&1Er %

RMBIMO0.5ml % MEM 7.5ml A b ¥ &EBA =
Z, FCS 1 ml, PHA-P0.05ml 2 #hEninz 7.
BRICBrDU 2 L 72 B THRKEE 10 pg/ml
WChdE2CmME, 7V ETHEEYL T 66 B

(fertilysine B X U= F 5 V5 0BE 3 MEEHD
BIEEER L C 69 D 3TCIEEM I T LL, &k
Kantes FERRBEO.05ug/ml 2% 3 &5 108
EWICHIIZ, 2 B5R (fertilysine B X U= R 5 v v &5
DEHET I BISFMEBBUEERT LA, #
BREEPIA I EHEREESEEL:.

BB T i DB I &2 B Lo 2, 1000 rpm,
SOMEGLIDB, LEEERE L, WEC 3TCE
R (0.075 MKCI10ml) #M0Z, EHZE~y M iz
THEF|EEDEL TH L dA L 3TCIEREC 15 430
BHES UL, BER FBLAFLTVI-LE 1N
SOEETRALLEER 10 m] 201 EEE{ED

saline; PDA, patent ductus arteriosus ; PH, pulmonary hypertension; PHA-P, phytohe-
magglutinin-P ; SCE, sister chromatid exchange; T/F, tetralogy of Fallot ; TGA, trans-
position of the great arteries; VSD, ventricular septal defect.
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SEENSME, BLERY PZTHIBALEDS
ERTS5SMREL 2. %D 1000 rpm T 5 5H5E
DL, BELEEZBRELEERS ml 2L E~Ry b
WTHEI 2B RL THIBALALDSL 5 SFHHEL
Jo. WCEEMER VLD ETA~5ELTDERERED
BT, @METREBRBREL, MECEERI.S
mlEMZTESERY MZTHRBIEEDEL TH L
XA LTz,

ZQBEES S TINVEATA RYTAERZZDELEY
Vem S 22VL IWMHTEEER, ZORATA Y
7 AR E KRPTEHRE, ~F A b 33258 BEMN I
15 MBRES . TOREBEKTHESERELLD
B, JR#E S ¢z, A% Macllvaine buffer % 1 #1Z
BEEHETEEAN-F T A%, 60°CIIR-> 724
SMRERETHEPY T 30 SREIEET L7z, MRSHKT IS, ¥ o i
BIET 10~15 SR E L, REK THRARESE LHA
L7,

IV. SCE SRR %

FRL 7 7V T — P 2 BR ETARCBE S €%
236 BB 46 B H B b DI DV TR RA K
HZBI > TWIREH 2 NEFEMBETCEHEL T
SCESEE#EH LY. M1 SCEDRI>TWwAER
fizRU7z.

V. MEEHnzges

1 A®7: b DY SCE 4% (SCE f#) 8 & U#lifg 1
& 72 D D SCE FE D tLskia iz iE, Wilcoxon OJF
NIFIRE, RS IEALFIMUE & 3 W i Student t 1R7E,
Welch @ t REZ Ve, R REMBORBHEED
HEMENC I yEE Bk,

o4 "

I. SCE %K% % t- > O FHHIRES
SCE {E% 3R 3 7: & OEAMHIRE 2 FHIT o 7228, £
ORERBILUTO LS nRETH - 72,

1. B8R v SR RE

FEVE R HH L7 BB R A 6 A0 S ERLL 1o 48R
EZhZThERL, SCEEE2EHL 2, S#RLLE
CBEV VR 2E» S 20BETOISIN—T %D
D, zhZhO SCEHEOFHE L BERZE ERD,
FEHFREEEH LK 2 TRLL, BRUOHED Y >3
HRED SN —FTREFOERIANE V8, 2@ >~
ISERED 7 —F T2 SCEBEDEENF X b T/
BLBY, gREAMUEDY Y ABREDO S L — 7T
SCEHREOEHDREZRIFLALEDLS T 10%LL
TEo.

2. SCE $EEDIER AL 85 — EOEH)
FEOBRBEREACALS S S 2 ARHEL, #

Fig.1. Peripheral lymphocyte in metaphase
demonstrating sister chromatid exchanges,
Arrows indicate exchanges.
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Fig. 2. Coefficient of variation of SCE frequency
under various cell numbers counted in each of 6
normal subjects.
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Table 1. Variation of SCE frequency per cell and mean SCE frequency among the preparations in two cases

Case 1 counted cell numbers
No. of plate 1 2 3 4 5 6 7 8 9 10 11 12 Mean *S.D.
1 13 7 11 16 10 7 9 9 7 14 9 10 10.2£2.8
2 7 7 16 4 5 11 8 9 14 8 9 10 9.0%3.4
3 9 8 4 5 11 8 14 4 7 11 2 9 7.7x3.5
4 6 7 11 7 8 20 11 6 8 5 6 6 8.4+4.1
Case 2 counted cell numbers
No. of plate 1 2 3 4 5 6 7 8 9 10 11 12 Mean +S.D.
1 23 7 22 21 11 14 14 17 12 12 14 4 14.3%5.8
2 6 12 18 14 16 19 13 18 24 18 15 12 15.4%£4.5
3 13 13 10 9 14 18 16 11 12 15 27 12 14.2+4.8
4 13 14 5 8 12 24 8 22 9 17 12 13 13.1%5.7
NENHS TV T — b AEERIL 72, 87108 Table 2. Distribution of age and sex in 24 patients
T 25 12{HD U >/ EREEY, 20 SCEHE* Wit CHD
BEHL (&1). S Age (years)
LOBEMIC DV T~ ERBEMR A 2 Tor L 2 X <1 1.0-4.9 50-99  10=
5, SCEEIZ L5 — MlB LU T LS5— b
- Male 4 6 4 2
DVWTHRIZBVTYH, ZOABIIIEBELZEZRNA S
Female 4 2 0 2

napols, E5ICtREOHKER, &7 85— Ml
DSCEREDFHEICLEEREREIA OGN >
A

UED#EER LD, AFZRIZB VT SCE {1, 7L/
b A5 BT OF 20D Y vk EAWT
kparz kL7,

II. CHD 220 SCE#EE(=>\ T

CHDRBR 24 AOESHBRB L U2 £ 2 105
LicEharbo—L 6 AOESERIZINA 3 A,
SIE2A, WOR1IATHD, HAZEE4A, KRE2
AThHof:. TheDBRBLXUVIY b u—1d SCE
ExRKe, £, X512 CHD BTRER, v¥3 Y
ADRAOEE: & HIZFR 3R,

1.CHDREBEs L o b o— L B0 SCEHE
E{OFsxi

CHDERBES I Ua > bo—~L#0 SCE#EO 4
s & UTBEOMIL 1 B 572 » 0 SCE HED 545 %
ITNENRABLUR3IZRL.

CHDEWNBOSCEMO S Hs 45 & €—2 1%
6.00-6.99 & 8.00—8.99 o 2 DR A ST, —F,
AYPO— B BLTIEE—27555.00—6.99 DS
Khofe, Zngksy 2 L, CHD BREDEVLE S
DE—=24F, 3> O—NVEEDZFNEEWEZAIIH
brlEbni:, 1, M 1P 72D D SCESHED S
BB 3 IR L7 & 512, CHD BREETRE E—27 28
6-9icasn, BRESAMERLTOE, ok

Lavbo—VBETIE4—-6IcE— 70353 EHAI
EMLTBMmERLL, MELLE T2 CHDBE
HOSMEBOHCRE>TWw2 2 Lasigfans,

2.CHDRREBEEL Y b u—LEBOSCEHED
o

CHD B R# D SCEfE i3 5.25~11.25 T # D F Yy
B3 7.86+1.47 TH Y, —Fa > b u—L#D SCE
B 4.16~7.00 T% O FH{EIF 6.00+£1.04 TH -
7z,

EEWRLLEME»S CHD BB r oY fo—0
TR O SCE o ZED#BE I IE, Wilcoxon DT
TMEE AV, ZO/RKBE, BHE (p<0.005) iz CHD
BEESEr-L., BB _BHOME1IEL:-Y0
SCE SHE#HB L7z, ZORMOBRER{ToH e 2
BTSN DT (p<0.005), Welch o t #%E
T2, ZOR, HE (p<0.0005) 1z CHD 24
BOABEG o7, %12, Wilcoxon OIEMHBRE
Lo THRBROBER»EB ST (p<0.001), = >+
0= AEOFHES SHIKE 1 EH 72 D D SCESEED
BEHEMEEUTPFHES 2 S.DACHEY T2 12U ED
FEELOMBE2EEMELE2, chkb, 20
BEEMBORKBEE 2 CHD BRBS L U2y bo—
VB BWTRD B EZNFN11.6%, 1.8%ick D,
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ZDER PRECTEE (p<0.005) TH-otz,

3. SCE EE L &4

HECHDERBLUaYtu—LOES L SCEE
OHBEER 4 KR,

AV ER—VEOES L SCEEOMCEERE r=
0.74, p<0.05) ZHEREHS & &N 7z43, CHD BIEHD
HEREETE 2o (r=0.31, NS). % CHD

Table 3. Mean SCE frequency per subject (SCE

i

BEBBLIVIY P O-VEOEHESE Zh 2
44124715, 2.79E3. T8 TH O HELRER
Mot IR6D I E»S CHD BIREED SCEEE
FIIEL22FES0OBEBICL B L IZEZITS W,

4. Y¥FSYARBOFERK L SCEHE

¥ Y RO SCE {#i3 5.50~9.65 TZE
HEIX 8.13£1.53TH D, V¥ 5 Y REBAR

value), age, sex, type of disease and administration of

digitalis in CHD patients and SCE value, age and sex in controls

a) CHD group

Case (yéz;gres) Sex SCE value Type of disease Digitals
1 3 M 7.90%+3.36 T/F (=)
2 4 M 5.25%+2.34 TGA (=)
3 3 M 6.90£2.45 T/F (=)
4 9 M 8.05+2.64 AS (=)
5 13 M 7.70%£2.17 VSD+Ar (=)
6 13 F 11.25%+3.37 PDA (=)
7 0.5 M 7.95+2.96 TGA (+)
8 14 F 9.85+3.26 ASD (=)
9 13 M 7.10£2.70 TGA (=)
10 2 M 8.80*£3.04 VSD (=)
11 1 F 5.50%+2.74 VSD+PDA (+)
12 0.17 F 8.35%£2.97 VSD+Mr (=)
13 9 M 8.95+2.62 ASD (=)
14 2 F 6.70%£1.90 TGA (+)
15 0.25 F 8.80+2.46 VSD+PH (+)
16 0.08 M 6.00+2.54 TGA (-)
17 0.08 M 9.50+2.94 DORV (+)
18 0.5 F 8.80+2.32 PDA+Mr (+)
19 2 M 6.65%£3.15 ASD (=)
20 4 M 6.85+2.59 T/F (=)
21 6 M 6.35%£3.04 VSD+Ar (=)
22 0.5 F 6.75%+2.17 PDA (=)
23 0.08 M 9.10+3.01 ECD (=)
24 6 M 9.65+3.37 TGA (+)

b) Control group

Case (y?a%g) Sex SCE value
1 0.25 M 5.601+2.62
2 10 M 7.00+2.41
3 3 F 6.75+2.95
4 0.25 F 5.45+2.06
5 3 M 6.30£2.32
6 0.25 M 4.16+1.34

T/F, tetralogy of Fallot; TGA, transposition of

the great arteries; AS, aortic stenosis; VSD, ventri-

cular septal defect; Ar, aortic regurgitation; PDA, patent ductus arteriosus; ASD, atrial septal defect ;
Mr, mitral regurgitation ; PH, pulmonary hypertension; DORYV, double outlet right ventricle ; ECD, en-

docardial cushion defect.
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SCE {1 5.25~11.25 T# D EH{E: 7.75+1.52 T
Hote, WEED SCEEDSHHBRIEH & 5 Thni
, Wilcoxon DO NERLFIIRE % B> THBEL 72, 2 D
BORECERELRERI Rbo ., —F, W1 EH
7200 SCE BE TIZRABOFIEIX 8.13+3.06 T
0, ERABOZNIZ7.75£3.18 TH -7z, 2O
Iz DOV THRORE 21T\, BOEDSRD N0
T, Student t REEZR Wz, Zhick>TLEELRE
Blgnrotz, 32 SCEEE 12E@ULERTEY
HBRORBEEP B L " REXT-o7ESR, BA
B OERABCHMICERSERI 2D o7,

5. CHD f®#5Io SCE 1#

FEIBID SCE EDFHHE R RDE 5 1R L, Kl
FRAE (TGA), LEFRXEE (VSD) 22hz
N6 ALEBNSE 72, ZNFNnD SCE [EDEHE
BT AL, BEELTBEBLTEECEVWERS
27, EREAREMEVEBRLER I o7,

6. BEHRESL L CROKRESHEIED SCE
f&

GREBREERT B 34, 4TXXXDELHEER

3

Percentage of cell numbers
O

§ 10
Number of SCE /cell

Fig.3. Cell distribution of SCE frequency per cell
in CHD patients and controls. [=m] , CHD
patients; [ ] , Controls.

Table 4. Distribution of SCE value in CHD
patients and controls

SCE value pi\tlioén?fgroup contI;Ic?ll golfoup
<5 0 1
5.00~5.99 2 2
6.00—6.99 7 2
7.00—7.99 4 1
8.00—8.99 6 0
9= 5 0

B, BrUYE—DI R — FERE, 210 Y
-8 CEREYOZEIRO SCEfIz 2R TR
9.85£3.26, 9.10+3.01, 6.75+2.17 TH v, @BEH
BREET 5 14, X —F VERBODBRD SCE &
18.9542.62 TH -7z, A b CHD BEED SCE

MEOFGEE ORICER DB Lid vz o,

. CHD B ROEH D SCEHE oW T
CHD BEOBHADES L 18505 31K b7z D

C XOFEENE25.813.98ThH Y, BERLE TS

bORIARDTHot, —H, av b u—LBOE
FE2E»S BRCbD ZDOTHES L 26.6+
A3RTHD, EEXETL DRV AM o7z, 28

154

SCE value

: 10 15
Age (years)

Fig. 4. Correlation between mean SCE frequency
per subject (SCE value) and age in CHD patients
and controls. @, CHD patients (—, Y =0.095X +
7.44, r=0.31, NS); O, Controls (---, Y=0.2X+5.
31, r=0.74, p<0.05).

Table 5. SCE value in relation to the types of

CHD
- Number of Mean SCE
Type of disease patients value

TGA 6 7.11%1.55
T/F 3 7.79+1.24
ASD 3 8.48+1.65
VSD (+others) 6 7.88%£1.37
PDA 3 8.90+1.84

the others (ECD 1, 3 8.8840.75

DORV 1, AS )
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FELC I, RRILEIRARE, BREE, FHRoRBOR
B, R eESoRAZEEOER2ET 20N
iedn oz, WD SCEEORERBRIE—FEL TR
w7z,

CHDRROBBEB LUz bo—1 0 SCEED
AL LU WAL L EH:D O SCEHE
DHFE, WThbdEShMGRERERELh-
7:. CHD 2 ROREH#H O SCE fEix 6.50~11.70 TZ
DFHEIX 9.17+£1.37 TH Y, —Ha v bu—LED
SCE {#i3 6.40~10.50 T# DO FH{#EIX 7.73+1.35 T
bHote. _HEOSCEES L UM LIESLLYD
SCE $BE 0 th#ic i3, Wilcoxon DIERIFIMRE 2 A
Jobd, TREFNEFE(p<0.025, p<0.001)ic CHD &
ROBBEROBFSER 1, £/2av b u—LEDOF
BE» o ME 1 S O SCEHEEOREEELT
EHE+ 2 S.DACHRE T A 15 AL EDSEE % » o
fasEFEHALrEz 20REMROREHEE S

CHD RROBBRBB LU 2> bu— LBt
DHEENETNT.6%, 4.5% %D, yREDOEES
BEnERlunoi,

157

3

Percentage of cell numbers
@

5 10
Number of SCE/cell
Fig.5. Cell distribution of SCE frequency per cell
in CHD patients’ mothers and controls. [&=3],
CHD patients’ mothers; [c=] , Controls.

Table 6. SCE value, age and smoking habit in CHD patients’ mothers and controls

a) CHD patients’ mothers group
Age

Case (years) SCE value Smonking
1 23 10.12£2.17 (—)
2 26 10.25+3.32 (=)
3 18 10.35%3.10 (=)
4 29 9.25%3.90 (=)
5 26 7.85%2.54 (-)
6 28 6.50£2.11 (—)
7 25 10.00+3.85 (-)
8 25 6.95%12.94 (—)
9 31 9.35£3.23 (—)
10 20 9.10%+3.99 (=)
11 29 10.15%2.94 (=)
12 23 8.50£3.19 ()
13 27 8.45+3.29 ()
14 31 11.70%3.12 (—)
b) Control group
Case (yléagres) SCE value Smoking
1 26 8.25%3.69 (=)
2 25 7.80£3.17 (=)
3 24 6.45%2.37 (=)
4 30 6.60%3.02 (=)
5 23 6.40+2.47 (=)
6 33 10.50%3.26 (=)
7 23 8.67%3.44 (=)
8 33 8.80+4.12 (=)
9 22 6.40%2.29 (—)
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Table 7. SCE value, age and type of disease in patients with congenital anomaly of gastrointestinal

system

No. of Pt. Age Sex

Type of disease

SCE value

2m
2m
3m
1m
1m

L I e R A
R !

congenital biliary atresia
duplication of ileum
hypertropic pyloric stenosis
congenital intestinal atresia
imperforate anus

6.38%£2.40
3.18%1.95
5.14%1.93
5.09%2.50
6.3312.85

Percentage of cell numbers

i

o] T

Il

Number of SCE/cell

Fig.6. Cell distribution of SCE frequency per cell
in patients with congenital anomaly of gastro-
intestinal system.

V. HtBRROEXIHA4ET 5820 SCEHEE
20wt

HEBRROARFK2ET2BROFEST L 1»AH
53MATEDEHESIL1.8+0.8 B Th b, HEl
BERLIA, LR4ATH-1. ZhZh SCEE#H
EURTWORU, £ 7818 15720 o SCEHED
IR TR LT, £7, 6BV TIE FD
TRz 2o Thvizn, Wilcoxon OB
EEfAvar bo— A BrHBLEEI 20 FRLE
BazRasnbot, &7, M8 1{EH 720 SCE HEiE
RELUERE T2 BEMBEORBEE CEHL T 42
BEDRER, “BCERAZRIRL T,

V. EIRSHELE T 55RO SCEHEIc>u T

HIRGEWEEZHT2HR 12 ADESIT LRSS
JTERRICHT=D £ OFIERNZ29.0£5.0ThHD, S
AN A D EYBAREHN b > L 5 T A, LTFERES
BE4A BE1IATH- . IS DERO SCE {4
EROZOFMER S ITRL, ELHE1ESDD
SCEHEDAM % 7 12/ L 72,

SCEEDOAHHBRIEH & 50 TH L, i1 ED
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Table 8. SCE value, age and smoking habit in pregnant women with complication diseases

No. of Cases (yéz%:s) SCE Value smoking
Threatened abortion
1 25 6.811+3.49 (=)
2 26 7.64%+3.07 (=)
3 27 6.62+3.11 (=)
4 24 7.12%3.29 (=)
5 33 9.79%4.47 (-+)
6 33 7.10£3.24 (—)
7 37 9.63%+3.69 (+)
Toxemia of pregnancy
1 25 7.00£4.14 (=)
2 24 8.361:4.28 (=)
3 25 6.091+3.67 (=)
4 33 7.90%£3.34 (=)
Hyperemesis
1 36 6.6513.22 (=)

Table 9. Comparison of SCE values in 8 subjects among the groups of control, blank, treatment with

fertilysine and treatment with nydran

No. of Cases Control Blank 10_4MFert11ysme 10-5M 10-M Nydran 10-5M
1 7.45+3.16 5.95£2.97 13.75£3.71 11.08+2.94 13.25%5.20 8.07%4.24
2 6.67£1.55 5.57£2.32 15.261+6.12 10.58+3.82 9.29+3.77 5.79%2.75
3 9.08%4.26 6.00%+2.51 16.67+£4.89 15.83%3.77 14.96+3.72 7.22%£3.85
4 6.43£2.85 7.88+4.81 16.04£5.38 15.48+4.82 8.50%3.40 6.06£3.07
5 8.83%3.62 8.17%£3.92 17.00+4.04 16.18+3.93 14.19£4.70 9.30%2.53
6 9.28%3.70 7.651+3.48 13.90%+4.90 13.62+%4.27 8.62+2.70 7.43%2.79
7 6.23%£2.64 6.59£2.53 16.41£3.74 16.54£4.95 7.80%3.60 5.50£2.18
8 7.27%£2.65 8.62%3.58 14.80%+4.37 14.28%5.27 8.89£2.90 5.83£2.27

control, no treatment ; blank, treatment with dimethylsulfoxide (DMSO) at the concentration of 0.005 ml/
ml medium. Fertilysine and nydran were administrated at two different concentrations of 107¢M and

10-5M.
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Fig. 7. Cell distribution of SCE frequency per cell
in pregnant women with complication diseases.
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Cytogenetic Investigation in the Etiology of Congenital Heart Disease by Means of Sister
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Abstract

The majority of congenital heart disease (CHD) has been assumed to be due to the multifac-
torial inheritance of threshold characters (genetic-environmental interaction). On the other
hand, it has been also known that the frequency of sister chromatid exchange (SCE) is increased
by some genetic or environmental factors. In the present study, cytogenetic investigations on
genetic-environmental interaction in the etiology of CHD were conducted by means of the SCE
test. The SCE frequencies were examined in 24 children with CHD and 14 of their mothers, and
were compared with those in 6 healthy children and 9 healthy women, respectively, The mean
value of the SCE frequency per subject (SCE value) in CHD patients was 7.86%1,47, while that of
the control subjects was 6.00+£1.04. The difference between CHD patients and the controls was
statistically significant. Furthermore, the mean SCE value of the patients’ mothers was 9.18%
1.37, while that of the control subjects was 7.76%1,35. The difference between these groups was
statistically significant, while no difference was found in age, smoking habit, other environmental
factors and in participation of genetic disease. Therefore, it was suspected that the differences in
the mean SCE value were due to genetic-environmental interaction. In animal model, teratogen
fertilysine and nydran could induce CHD in a high incidence. Consequently, an induction study
of SCE frequency in 8 healthy individualsin vitro was examined with their lymphocytes. Fertily-
sine or nydran was solved in dimethylsulfoxide (DMSO), and was added to the culture medium
of lymphocytes. With feritilysine, the mean SCE values of all cases were significantly elevated at
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concentrations of 107* M and 10°°M. On the other hand, with nydran the SCE values of ajl
cases were elevated at a concentration of 10°*M. The results obtained indicate that the two
teratogens can not only induce SCE frequency but also induce CHD, and that there is a relation
between the incidences of SCE frequency and of CHD. The present study points out that the
SCE test is auseful tool for the cytogenetic investigations of the etiology of CHD.




