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The Variations of the SCE Frequency of Human Lymphocytes by
Smoking Habits and Dietary Factors in College Students
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Department of Food and Nutrition, Han Nam University, Choongnam, Korea

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 10 be exposed to such agents.

A cross-sectional study of SCE frequency in peripheral blood lymphocytes from 40 college
students aged 18 to 26 years was conducted. The effects of cigarette smoking, alcohol and
coffee consumption, dietary and environmental factors on SCE were assessed.

A mean spontaneous SCE per cell for the smokers(4.88+ 0.26) was significantly higher(P<0.
05) than the non-smokers(4.15£0.17). The SCE levels of the smokers were associated with
the personal smoking amount > the observed increase in the SCE frequency correlated with
the number of cigarettes smoked per day(P<(0.05). There was no effect of age on SCE.

There were positive lincar relationships between SCE and food frequency score of meat
and fish group (P<(0.05) or instant food group(P<(001) in non-smokers. But in smokers.
a significant Inverse association between SCE and food {requency score of green and yellow
vegetable group(P<(0.05). Alcohol intake produced a significant increase(P<(0.01) of SCE in
comparison with the mean SCE for those not drinking alcohol in combined subjects. Other
dictary parameters, including coffee intake. use of artificial swectners and processed foods.
did not show any increase in SCE.

SCEs were inversely related to blood glucose and serum cholesterol levels of the combined
subjects. No significant correlations were found between SCE frequencies and any other hemato-
logical parameters of the subjects.

KEY WORDS : sister chromatid exchange(SCE) - cigarette smoking - lymphocytes * college
students -« food frequencies * alcohol/coffee consumption * serum cholestcrol.
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3. SCE(Sister Chromatid Exchange) test
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Livinston#} Fineman?®-& &.odcko] Zeld &4
& (pack-years)of] mE 7t £¥ SCE H©FS &
2§ 27 FA%e) F74UA SCE I EFE ujz
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kin?} Evans!?& obacco smoked] e in virod

Table 1. SCE frequencics by groups categorized by smoking

Group Number of case Age $moking history(Month) SCE frequency
Non-smoker 18 20.50% 0.58") — 4.15%£0.17
Smoker 22 22.55+0.51 47.55+ 7.581 4.8810.26™

Total 40 21.62+ 041 47.55£7.31 4,55+ 0.17

1) Meant S.E

2) *Significantly different ac =0.05 level by Student t-test.
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F-oll A CSC(cigarette smoke condensate) ¢] %< 0,
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Table 2. SCE frequendies by smoking level

instant A F2 I W B steo] b S 5
JAMF 22T e Aoz HEAHA &
HETE AHANE Hpst SCE Hl=s Alo]o] 4
ZHAEZE B A= Table 33} 2h

AA A di4A T (combined group)o.Z B¥
wWAHE g 9 sdxzfe] dAVIEe} SCE U=
F7F ol FABAE EUdg B 4 UATHEP<O0.
05). o] ZF= SCE ¥l ol 713 Z 94 F &
FAY a8l WiAs 97 GEY Aoz Azt
HEEZ gA4AE AT nEITeE YFo
Be o] duzt g€ etk gty Fd 8
A& WA HFATLY ZH2 BEW SCE #H
ol&R AFTY AANE A5 ¢ instant 49
AN Hrh Fe) 4BBAE Ho of8F 2
instant 4/ 2] 437} £&5%F SCE Y1=f® &

b FE HAG olst ge Ao 4§

Smoking level

Number of case

SCE frequencies

No smoking
1-10 dgaremes per day
10-20 cigarettes per day

415+ 0.1741%)
442+ 0.26%
532+ 0.35°

1) Meant SE

2) Values within a column not followed by the same letier are significandy different at @==0.05 level by

Duncan’s muliple range test.

Table 3. Correlation coefficient between SCE and food frequency scores”’ by food groups

Combined Non-smoker Smoker
Food groups — — —
= Significance r Significance r Significance

Bean and bean products 0.189 Ns? 0.327 NS 0.080 NS
Meat and fish 0.106 NS§ 0.403 * —0.146 NS
Eggs —0.054 NS ~0.185 NS —0.054 NS
Milk and milk products —0.035 NS —0.099 NS —0.304 NS
Dried small fish and seaweeds 0.316 1) 0.026 NS 0.342 NS
Green and yellow vegetables 0.002 NS 0.108 NS§ —0.408 *
Other vegetables 0.203 NS 0.083 NS 0.293 NS
Fruits 0.253 NS 0.145% N5 0.134 NS
Fat and fried lood —0.139 NS —0.347 NS —0.006 N§&
Instant foods —0.210 NS 0.567 #25) 0.105 NS

1) For all groups, the scoring system was 3 1=1—2 times/week, 2=3—6 times/week and $=1—3 times/day.

2) Pearson’s correladon coefficients

3) NS : Not significant at @=0.05 level
4) *P<0.05

5) **pP<0.01

— 317 —



#9 9 ANeBl TE SCE NEske s

*@’4 19 F8 FE9YEY FEAH 9EA 9
§R9 XA BLsE o AFo] molHe)
detHo g Wol BuFu L334 H)Fo] &

uj, & instant ¢]E¢] F$ HZ EAC =3 e

7HEAE L AEEIEY HFH Fle & AT e

Ao g APV FAA ] W FrE
2= 9t} LionEie BARZR FALE
3 AF 43 NEE 2AEE SCE ¥l
BHANA B ZdF g8 & HES g2 3
3lo1 Q#H & AlZe] SCE BRIm57}t 3] 33
ostel Atghe] SCE Ww=FRth Hokvhy Bilst
Fom wulfg?9e EskimoglEe] A3l
FElQl Wk ER 7] (seal meat) 8] 4137} %}%‘F
= SCE WI=F7t S9haS Haste] B Ao A9t
7o Age Bgth
i AT E U A AFTFEY A=
9} SCE #=e & A% #AV) glol 24 =34
o) HANE 9 SCE Wmrghe] ¥-9 4
HAA S B YA FAzte AE HF7Y LS
AF J#Hete Abgel SCE Wms7t oo
2 & & gdvh SCE Hles7}t de g2
25 YeEh FE AFAHA WHE ofdA

=

e,

[
tye o

e E¢dyo] §uE A &EoEE= monitoringd]
£ 5 enz g ¢ BIhE B3 AR
A% v AR Wew o FAeEAY N3
aAse YHL BeSS AR ABE 2 5
ATHE de JeEAl QPEVOL HERATE
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S Agay 3
HoleAd @3 Fotd 7] §sted HAbe] A A,
bS] F, TH o] AR, e HARA A F @S
B2yete] HARslEA T o5 we} LE vro
SCE HMlE 48 2 Z3)(Table 4) ¢]5 29102 Q8
SCE ¥l=Z9] W= gsich

3) 7z AZ9| HF et SCE Yl Mg

o 713 HF(9, ¢2E, F $)Y 4HA7
SCE W29} #7o] 9ol BuHil Y.
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Table 4. SCE frequendies by Various food habits of the subjects

SCE frequency(meanz S.E)

Factors -
Combined Non-smoker Smoker
Meal regularity
regular 466+ 0.26(19) NS 4924 0.28 (6)NS2) 486+ 0.35(13)N3
irregular 4.46+0.23(21) 4,12+ 0.22(12) 4.92+0.40 (9)

Meal volume

Over cat 4.61£0.41 (8)

Adequate 4.481+0.21(28)

Small 4.944+ 042 (1)
Refusal of certain food

High 4.77£0.37(14)

Never 4,44+ 0.17(26)

Consideration of food balance
Always consideration
Sometimes

Never

4.6120.57 (3)
4.8710.30(10)
4.62+0.22(27)

3.88+ 0.36 (4)
4,151 0.20(12)
4,78+ 0.77 (2)

538+ 0.55 (4)
4.7440.32(16)
5.16%£0.59 (2)

4.32+0.32 (8)
4.02+0.17(10)

5.36£0.72 (6)
4.70% 0.23(16)

4944081 (2)
1441059 (4)
1.99+ 0.51(16)

3.95 (1N
4,38+ 037 (6)
4,08+ 0.20(11)

1) Number of subjects
2) NS : Not significant at 0=0.05 level
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71gte whel SCE Wle4e foldoe g Zr1gdn
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Table 5. SCE frequencies of the subjects by dietary factors

Smoker

Non-smoker

Combined

v

Variable

Significance SCE f{requencies Significance SCE frequencies Significance

SCE frequencies

4.75% 0,40 (8} NS

NS

3.8740.20(10)

N3

4,961 0.25(18)2

Colfee intake

4,96+ 0.34(14)

4512 0.24 (8)

4.80+ 0.23(22)

_|._

s ed) 3.08+ 0_19(1]) NS 374+ 0.74 () N5

3.94% 0.18(13)

4.43%0.30 (7) 5.00% 0.26{20)

4,851 0.21(27)

Alcohol consurmnption

4.81% 0.30(13) NS

NS

4,284 0.25(11)

NS

4,561 0.20{24)

Intake of Sweetner

4.05+0.18 (6) 4.99+ 0.47 (9)

4,621+ 0.31(15)

+

5.041 0.35(15} NS

NS

3.98+0.17(12)

NS

4.571 0.23(27)

4,531 0.22(13) 4.50+ 0.37 (6) 4.5520.80 (7)

_'_

Intake of processed food

#5p 01

4)

0.05 level by Students' t-test

3) NS : Not significant at o

2} Number of subjects

1} Meant SE
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Table 6. Correlation coefficient between SCE and hematologic variables
. Combined Non-smoker Smoker
Blood variables 5 — - — : — -
r Significance T Significance T Significance
WEBC 0.052 N§?) —0.058 NS 0.317 NS
RBC 0.036 NS —0.113 NS 0.063 NS
Hb —0.019 NS —0.068 NS 0.185 NS
Ha 0.136 NS 0.067 NS 0.084 NS
MCV 0.139 N5 0.210 NS 0.016 NS
MCH —0.049 NS 0.158 NS 0.213 NS
MCHC —0.261 NS 0.076 NS 0.367 #8)
PLT —0.086 NS —0.059 NS 0.026 NS
1) Pearson’s correlation cocfficients
2) NS Not significanct at @=0.05 level
%) *P<0.05
Table 7. Correlaton coefficient berween SCE and blood biochemical variables
. Combined Non-smoker Smoker
Blood variables — —
I Significance T Significance T Significance
GOT —0.139 Ns2 —0.147 NS —0.030 NS
GPT 0.081 NS 0.595 * —0.172 NS
BUN 0.024 NS —0.245 NS 0.285 NS
CRN —0.143 NS —0.332 NS 0.189 NS
GLU —0.289 #3) —0.169 NS —0.288 NS
TCHO —0.325 0.261 NS —0.489 *
TG 0.092 NS 0.076 NS —0.055 NS

1) Pearson’s correlation coefficients
2) NS : Not significant at ¢=0.05 level

8) “P<0.05
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