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SCE Frequency Reflecting DNA

Damage of Human Lymphocytes in Elderly Koreans
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ABSTRACT

Sister chromatid exchange (SCE) has recently become a

common cytogenic assay system for detecting exposure to

chemical mutagens and carcinogens. One application of SCE is the monitoring of populations believed to have been
exposed to such agents. A cross-sectional study of SCE frequency in peripheral blood lymphocytes from 45 Koreans

aged 61 to 84 years was conducted. The effect of cigarette s
of smoking status such as smokers (n = 14), ex-smokers (n

moking and age on SCE was assessed by different degrees
= 16) and non-smokers (n = 15). Mean spontaneous SCE

per cell for the smokers (11.5 % 1.1) was significantly higher (p <0.05) than that for the non-smokers (8.8 = 0.3).

However, mean SCE frequencies per cell for the ex-smokers

(10.3 = 0.6) were not significantly different from those of

the smokers or the non-smokers. The smokers showed an increased number of high SCE frequency cells (HFCs) when

compared to the ex-smokers and non-smokers (p < 0.05).

The mean SCE frequencies of the non-smokers showed a

statistically significant increase (p <0.05) with the subject’s age. These results show that age and smoking habits cont-
ribute a great deal in setting a higher degree of basal DNA damage in elderly Koreans, and smoking appeared to be a
more significant damaging factor than age. (Korean J Nutrition 36(8) : 851 ~858, 2003)

KEY WORDS : SCE frequency, DNA damage, elderly, smokers, lymphocyte, high SCE Frequency cell (HFC).
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sionZ} A3E2] 7]5ol A
rto) ZHadhA =P o)
(base excision—repair pathway) ol &3] o] £Ato] A|A
=7 gkom Z1E APETAQ SO 7 ojojxitt.

BEAG AIE Y DNA &4 A58 #Esk= 714
Bl alkaline elution,” nucleoid sedimentation,'® sister
chromatid exchange (SCE)," chromosome aberration,'”
DNA adduct measurements,” Z# 1 micronuclei (MN)™
9] o] glrk. o] FollA] kel 7 71A] W2 cell popu
lation®f] #3t YRE wlHs| FA% DNA &8 173+
Al YehdEA] 8 ¥ oluE} subpopoulations®) repair
capacity & Weh F] Zshs whiolth yrix] AEfA
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2. SCE(Sister Chromatid Exchange) test

1) A S Bl M X B

Aot 2 AR FE gt A" HF A R
4599 A= RE QP 2L SCE B0 A]Ngg}oa
ok FEAER! ANE dPEERE < 3 mle] AL 5
IU/ml Sodium heparin (Sigma)©] 5o 9l&= dd4= }\]a‘g
ol Ao} SCE BAAES Fafeigiet. AHe A
A= Z9F ice~hoxo] B3I o) B T =



Al SCE Al3ell ARg3iTE F A2 F o wliks st
HjjoFol © 2 FEagle’ s minimum essential medium (EMEM,
Gibco co)& AFEsEs o™ 100 unit/ml penicillin/Strepto-
mycin (Sigma) ¥ 15% heat inactivated fetal calf serum
(Gibco co)& 37Fsle] PH 7.02.2 A3t vjekd 10
mlell A8 0.8 mlE A7}l Phytohemagglutinin (PHA,
Sigma) 100 x19} 5 mM 5-bromodeoxyuridine (BudR)
(Sigma) 50 gl, heparin 100 plE dold & E3t5)9)
t}. BudRE& Fo9% FHE]= photolysisE WAIs7] ¢35t
o BE A dlo] A ® el AAIBIIT wiek &1
X aluminium foil2 ©]F2Z RA 37T 5% CO2 incu-
batorell o] wjeFstict.

2) B2 M& X SCE &%

glefo] Al&s3 70A17ke] HW vk FEAF)7) S
10 mg/ml¥] colchicine (BDH)E& 50 pl¥ E=31 oA
2A1ZF o] wiEAIFTE 7T2A121] wljoko] Eubd wloyds ¢
A Bel#o &4 1000 rpmelA] 587 44 FalA)7]a
FeAE AASA 1 F water bathelld 37C=Z A
€ 0.075 M KCl& 8 mi¥ gof A" MEES 2AAHA
H-HA171 2 583F water batheld HX)AIZ0 F ©ha] 1000
rpm = 587 YAEEAA AEAE AAstE 9 (8
ml FE) 2] 13N (methanol : glacial acetic acid = 3 1 1)
o2 1A% ¥ 1000 rpmelM 583 94 £2A3 5
st whHo® NS vlste) A4 Felshe g8 33
A% gHEste] A TE 48] AAT Fofl ethanol® 7
o] 72 Slides]ol| Ho] ] A AxA R 52 A4
2 1974 Perry & Wolffell 93] 7B2¥ Fluorescence
plus Giemsa technique™ & AFEsI3Ith 53.4 g2] NaH-
PO, - 2ZH,0E F 800 ml¥ 7ol =1 v pH 104
2 Aes) 9bo] 1 L9 Soenson’ s bufferg AREslod g
€ 5% Gurr’'s Giemsa®j°ll slideE @7} 15837 S5
o} AAE slided 325 2o AR Hlojd § {5
G Aol A2 E71E ol A AZRAR
o R Pg du|4g o7 BASHA 23 BEE Z7)
GUAE 7k MEE 21 46702 G 5 B3k o
= °l & SCE W58 &gt ZF £ 32 AlEE 40
M-S BES 3 ME & HF REFE AT

3. Nigef SHAE

2E g9 = SPSS—PC+EA| package® ARE-3}
o Azlsigict. 7+ &5 wle} WiE-g7 HA] £ 2F 24
(SE)E Talgien A%y x589 A 4 /a4 3
= 98Xe One—way #4HEA (ANOVA) 8 & Fal

wmE LB e 36(8) :851~858, 2003 /853
& T893 Tukey s testE o838t z} ¥#7e] #4419
2JolE 53t F T B2 FoAE Student’ s
t—testS AA|S}] Lolrgrow W g A 1 g
< 73l 4 F HEE AR e Al
9] A= Peason’ s moment product correlation coe-
fficients R A2 #5313tk
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SCE WIx+E #s A3} 14129 SCE 3
0| B Fig. 13} 23ker 4592 B3t SCE W=

1. &2 M2 SCE HT-42 Mo}

F9& APt B2 AWES FAE 7FE ATkt 4
Q) 9 g ¥ ohet & HAS B AYAIREM
Hore) Fo Yot} 1 Bt FALZE Qg AAQ) {3
AEE W2 BRold A7se] itk Tompson 57 B
F45-91 nicotine2 FolAl A712F AEst w2 A7)
o) 7A 7kt ATt dofttha Eglen B Esc-
herichia colig ©]&3%F A4 %= DNAS S4HE& Ao
tha 3 o) AE fA B vXe dEE o}

= uhofl= o] 717} 9lov) thE W Ee vl SCE
W] e FHoZ Qg IS nind vidstA do}
A 5 e e deA AT & AN E 2AK
A7} 4598 Table 104 B vlg} o] FATF 1493}
ZAT (SIS et 250 £ 39 161, HE4A
T 1530 itk 478 Ha vole 7114, &
AFLE 7294 1811 v FAT-Z 69.94F Al £
9]¢l zlol= ATh FAFY FAFL F 16.4709,
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Fig. 1. Percentage of the mean number of SCEs in lymphobytes of
45 elderly people.
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Table 1. Details of smoking habits and SCE frequencies in elderly people with different degrees of smoking status

Variables Smoker (n=14) Ex-smoker (n=16) Non-smoker (n=15) All subject (n=45)
Age
Mean + SE 711 £15 729+ 1.4 69910 71.4 £ 0.8
(Range) (61~79) (62~84) (64~78) (61~84)
Mean number of cigaretts/day
Mean + SE 164+ 1.3 188 £ 20 - 17.7 £1.2
(Range) (10~20 (10~40) (10~40)
Duration of smoking (year)
Mean + SE 454 =27 33.1+£3.2" -~ 389 t24
(Range) (20~40) ( 5~50) (5~60)
Smoking history (pack years)”
Mean + SE 37.4 = 4.1 321 £ 4.6 - 342 = 3.1
(Range) (20~60) (2.5~80) (2.5~80)
SCE frequencies/cell”
Mean + SE 1.5 £1.10% 10.3 £ 0.6® 88+03° 102 + 0.4
(Range) (7.7~20.4) (7.5~17.1) 6.6~10.7) (6.6~20.4)
1) Mean years of smoking cessation in ex-smokers = 9.5 years, the range in 1~22 years
2) Pack years = on the basis of one pack of cigarettes per day
3) Fratio = 3.62, p=0.035
4) Values within a row not shared by the same letter are significantly different at @ =0.05 level by Tukey's tests
T2) FAYE 4543019100 FATe) A9 T 188 -
A9, FAEE 33.1d0I1a ks B Al He 959 !
o] Zstgit. 20 | :
Y s Is] dEER YeE ARoe el 134 . .
N9 R N1F0E S T WeE P Fpd | § e f
AAA B85 Pilo] el Bgdw gloneY R er | & . .
ANME pack yeardHE FAYS By FAT 374 2 g 4
W, BUF 321402 FH9) Aol 2 5 YTk * i t !
FATH NFATS B Yok SCE WESFE U T : . '
Axt AT Z$ 115 + 11904 vjs] FA72 103 * . , , ,
0.6, 281 B]1EHZL 8.8 + 0.30.F u]ZA w3l & B Smokers Ex-smokers Non-smokers
A7 SCE WES7} #9508 £ A% B + A0

(p<0.05) (Fig. 2). ol8]gt A= vt} SExEg &
o AR A9 AR SCE =47} vl &
Athehgol nla] Eohohs B el dA)skch Livingston
3} Fineman™& 80| 26139 Ha 4041 &9}
Bl EAAE gito e SCEE 218 A3 vkl SCE
= 8.590 H)§) FAA= 10.82 FA% SCE HlE=47}
felde g vty Huslgion, % Hi 18749 3
S 1039 FAA} 1099 vFAAE v A2 &
A9 SCE RIESF7E 4oz A Jepstth= Hop-
kin#} Evans®™¢] B1, % 9219 SCE W=7} vlEd
A 1ot AEG 0.5707F 7kt Soper 39 AT
Az 5 o8] Huets YAt 1 2= Dewdney
$P& vlEe A8 AFAEo]'" FAo] SCE NEFE

Fig. 2. The frequencies of SCE in lymphocytes of individuals with
different degrees of smoking status.

S7HIGE RuEigich 2 A7) SCE Hleg+ o&
AT RIS FARH FdTto) Bl vls] 72
o7 Z7}519 3 Soper 5% Livinston® Fineman™
9] sl vlgt £AE Btk
FAT 9 FATE FAFo] AR
ars)®} Jxef w2t &5 13} 71€ 2~39¢4
A T 40~-8099] FAHE 7R T OE Yol
RIEzko] 2o £ AxR= Table 2%} Zth Fdgo] 2~
39l <] 10.2¢0 wlE) 40~80dQ! A4 11.78 B
SCE RIEF7} oA 7183l oy f-23Q Ajole &
STt wHA, v|EATe] vl E 40~804Y &4
7k 39 SCEZ} %3tk (p < 0.05). 28y o] A=



FH o) daaAr Vet 8bE (- = 0489, p<0.05),
FATNME FA81 SCE V=S ARlo] §93) Ao
#AE BolA gdsith FAT SCE WESS) Be Ay

= o] 71—0}-%

ATFES ¥ Livinston¥ Fineman®& Zd%
k3

E
o] F7FstHA SCE WEsE wet S8l oy folA<l
2ol gtk B uskgdct wide Hopkin® Evans® &=
tobacco smoke®] &t in viroAT-olA CSC (cigarette
smoke condensate) 8] %& 0, 0.1, 0.5, 1.0 mgl & 2
3t Q1A AaTE vidst Ax} CSC o] F7tshd
A SCE REs7} Z7¥skivka B stk

&4 Al SCE RIEa7t $7kke A o 28] H71s8)

Table 2. SCE frequencies of the 45 elderly people by smoking
history

Smoking history”  Number of SCE frequencies/cell”
(Pack years) samples (Mean + SE)
Ovyear 15 8.8 £ 0.3
2~39 years 16 102 £ 0.7

40~80 years 14 N7+£1.0°

1) Pack years = on the basis of one pack of cigarettes per day

2) Fratio=4.17, p=0.022

3) Vdlues within a column not shared by the same letter are sig-
nificantly different at ¢ =0.05 level by Tukey's test

Table 3. Correlation coefficients between SCE frequency and age
or smoking of the elderly people

Smokers Ex-Smokers Non-Smokers All subject

varables —( _14 (n=16) _(h=15)  (n=45)
Smoking history  0.489*  -0.096 - 0.241
Age -0.011 0.226 0.138 0127
* p<0.05
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B7] $isle] digat @2 407 AES] SCE %l
sslo] 11§ A¥ 9 SCE WE57) 15718
M z82A (HFC, high frequency cell analysis)®
A= Table 49 7t} SCE WIESTE AEF
sslo] B H|EAFY HFCE 5270, 2332 96719
Hl8 FAxkre) 744 1652718 Bo] BAHCE (x*—test)
T2 Al ApolE YERITH (p <0.001). ol2jgt A=
Husgafvel~Pursiainen® o] 2144 U= Q&S o
Ao g FHojRe) ulg} SCE WIS Hoke v A7
A B]EATel vls] HFC7F f24eg2 Wkths Bug)
AX|EH= Ao,

2. 4o ME SCE Hicsof it

SCE RIZEFE S7M71E 219 shE tiidate] yeo)
E 5 F Utk ¥ AFolM gt Q18] B Yol 714
Aol 61A17E 84471X] EEEH o] Tt AT Ak
7F B =R1E0]0jA] vo] Alolrt e BAE gghont
o5& 3T (tertile) Z W7ol 61~694, 70~73A), 74~
8449 3wo2 BF3t 7+ 73 SCEY HI=SFE &4
ol whe} viro] B AdR= Table 59 2tk ZF FollA
25 Yo7t $7KE SCE HIES7) tha 718kl et
FATE Adstae SAAJD Fogel giRer o=
glo]] wZ z} EE Yolst SCE WlEste] 4
BE Wl (Table 3), Holgh SCE 1= 7hel
AHBAE E S A A 7 Agic 18
H1ZATY A% Yolgl SCE WIES Alolo} f-e&])
A7} o (Table 3), Yol SCE RHlIEsE
Fell & 7$+= (Table 5) 70~73417el vlsl 74~84 4
9] SCE7} 938 ® Fa5+ BT (p<0.05). DNA
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Table 4. High frequency cells (HFCs, cells with = 15 SCEs) in pooled cell populations for 3 groups

Group Number of HFCs Number of cells with<15 SCEs Total number of celis
Smoker (n=14) 152" (27.1%)% 408 (72.9%) 560 (100%)
Ex-Smoker (n=16) 96 (15.6%) 520 (84.4%) 616 (100%)
Non-Smoker (n=15) 52 ( 87%) 548 (91.3%) 600 (100%)
1) Chi-square = 71.6, p <0.001, compared with the ex-smokers or non-smokers, x -test
2) Chissquare = 12.2, p<0.01, compared with the ex-smokers or non-smokers, x *-test
Table 5. SCE frequencies by age distribution of the elderly people
SCEs/cell
Age
n Smokers n Ex-Smokers n Non-Smokers n All subject
61~69 6 M7 +1.7% 3 89 £ 07" 7 89 = 0.3 16 100 + 0.7
70~73 3 100 £ 0.8 6 102 £ 0.8 6 82+ 0.4° 15 9.3 +05
74~84 5 122 +£22 7 111 £1.3 2 10.3 £ 0.5° 14 11.4+£1.0

1) NS = Not significant

2) Fratio = 4.61, p=0.033, values within a column not shared by the same lefter are significantly different at ¢ =0.05level by Tukey's test
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7R 8] B A T2} 4552 Pu+E viekste SCE A8
< AABITE ZAF didAke] FA 2 o] 5o gRlo]
SCE Rlksre] wjAle &l disf SPSS-PC+ &4 =
FIAE o] &3t s e 1 A vgd Zoh
1) A RS FAoFel Wt FAT (smoker, n =
14), 2llE 3¢ty Al B2 AT (ex—smoker,
n=16), H]ZF (on—smoker, n = 15) 2 F = & SCE
N2 nlwsk A3 8]E&AT 8.8 £ 0.3, 347 10.3 +
0.6, 281 FI9FL 115 + 1.1& B 5A79 SCE 1l
47t vlgdTel vls] frodo g Ut (p<0.05). F
g W Edgko] & SCE WY Aol & F glich
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2) W 5919 o7 AFEAQ 231 F ol st
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