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Concentration of Urinary Cotinine and Frequency of Sister Chromatid Exchange
in Lymphocytes among Male Adolescents
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Chungnam National University”; Catholic Industrial Medical Center, The Catholic University?;
Department of Preventive Medicine, College of Medicine, Korea University®
Objectives : To evaluate the internat burden and hazardous effects  (p=0.005) of the high schoot students. Among the 40 direct smokers,
associated with smoking in middie and high school students. these two biomarkers were 235.66 wg/ | and 2.59 per cell, significantly
Methods : We analysed urinary cotinine(U-cotinine) concentrations  higher than the 67.33 ug/ ! {p=0.0001) and2.1 per celt (p=0.003)
and the frequency of Sister Chromatid Exchanges (SCE). A among indirect smoking groups. The variation in individual U-cotinine
comparison was done of U-cotinine concentrations and the frequency  concentration ranged widely in both the indirect and direct smoking
of SCE in peripheral lymphocytes across school levels (middle vs.  groups. -
high} and smoking types (direct: daily & occasional smoking, indirect: Conclusion : Urinary cotinine concentrations and the frequency of
usual indirect & non-smoking), in 122 males. Sister Chromatid Exchange seem to objectively and effectively
Results : The middle school student group comprised 6.8% daily  evaluate student exposure whether it was direct or indirect smoking.
smokers, 15.9% occasional smokers, 40.9% daily indirect smokers,  Consequently, these biomarkers may be useful in monitoring the
and 35.4% nonsmokers, while the high school student group  objective efficacy of anti-smoking programs in adolescent populations.
comprised 18.0%, 20.5%,39.7%, and 21.8%, respectively. The U- . 269
cotinine concentration and the frequency of SCE among the middle Korean J Prev Med 2001;34(3):269-276
school students were 79.11 ug/ I and 2.0 per cell, respectively, which ~ Key Words: Direct/indirect smoking, Urinary cotinine, Sister
were significantly lower than the 146.85 ug/ I (p=0.078) and 2.6 per cell chromatid exchanges
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Almtth High performance liquid chro-
matography(HPLC) ©] 5484 0.2 3
Heol A4aAL. BEEA FEE
31.25 ug/ 1,625 ug/1,312.5 ug/ 1, 625
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H g2B49 g z7}9)(Randall, 1980)
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3. ZooiE| WE QF IEY
Lo TOIGMEH nERIT
(SCE)

FATY HHEATNA F A2
AEe AFE wiwd A, FHEFAT
o 8% FEHY FAFEE 67.3 g/,
AREATE 2357 wg/ | & 8% FEY
FEZ A g Aol HAd
(p=0.000). TAR T W n|awoA, 4
FHA7 Y HAEEATY 2F FE
PtEEE 403.0 ug/ 1 3 1200 ug/ 1 2
2 AEEATAA A A
(p=0.0046), ZFHFATLH v|FHLA

7
9] 8 FE EEE 629w/l 3 73.0
3 #o| 7k At} (Table 3).
H

AMEF wIHT(SCE)Y 73S,
AREATL HTF 26 A2, 35S

T 2.1 MEG FY3HA =4 (p=
0 o W2 HamoAE, A

(Table 4) WA= ek} (Figure 1).

FAAE WE 8F TP BT AuIAEA LINESCE)Y B
2 usz e 23 4437 10 & 4REATE 16 1% 34 A7
| 220 292 AT 100w/ 1 FEAAD, MISTIEE AL
SHE HA g2 w59 2% FEd U 38 /) ol 2 Awrt E¥
of FEFUTL HAFTATE 1~2u/ TR HHFATE 12 7% 238 717X
PR HT HIES Byon, 2 o] yE BES BT 16 /A A
ol ZF 100 g/ 1 & R AE £F & UEPT ZF 327 vl E¥8
ojste] Xy FATL HFAT Ao, FATY vEx B8 BAE
o e 22 e 2gou, F99 JERiAlE @5ttt (Figure 2)

Fol wpe} gaet 2t AAE e
Table 1. Characteristics of smoking according to school No(%)
Middle school High school - Total p-value**
Smoking status* 0.027
Daily smoking 3( 6.8) 14(18.0) . 17(13.9)
Occasional smoking 7(15.9) 16(20.5) 23(18.9)
Usual indirect smoking 18(40.9) 31(39.7) 49(40.2)
No smoking 16(36.4) 17(21.8) 33(27.0)
Number of smoking friends 0.001
Less than five - 37(84.1) 27(34.6) 64(52.5)
From six to ten 3( 6.8) 25(32.1) 28(23.0)
___ Morethanten . 49D 26333) 30460
Contact of smoker out of the house 0.630
Unusual 25(56.8) 39(50.0) 64(52.5)
Sometimes in a week 9(20.5) 15(19.2) 24 (19.7)
Nearly everyday 1022.7) 4(30.8) 14 (11.5)
* Number of smoking family members 0162
None 16 (36.4) 31(39.7) 47 (38.5)
One 19432 35(44.9) 54 (44.3)
___ Morethanone _____9@Q04 12054 2072
Contact of smoker inthe house 0.770
Unusual 2147.7) 49 (62.8) 70 (574)
Sometimes in a week 8(18.2) 14 (18.0) 22 (18.0)
- Nearly everyday ) 15(34.1) 15(19.2) 30(24.6)
Total 44 (100) 78 (100) 122 (100)
Source of cigarette 0.075
Friend or self-purchasing 4 (44.4) 19 (82.6) 23(71.9)
Family or etc 5(55.6) 4(174) 9(28.1)
Subtotal 9 (100) 23 (100) 32 (100)

* Daily smoking, self-smoking éxperienced within recent 30 days and smoking more than 20 (one pack) pieces
per month; Occasional smoking, self-smoking experienced within recent 30 days and smoking less than 19
pieces per month; Usual indirect smoking, no self-smoking experienced within 30 days but who have smoking
more than 1 family member or 5 smoking friends or who expose others smoking more than 3 times a week in
closed spaces; No smoking, no smoking experienced within 30 days.

** Comparison between school levels

Table 2. Concentration of urinary cotinine and frequency of sister chromatid exchanges per cell among the subjects by schoo

(mean=+S8D)
n Middle school n High school N Total p-value™
Urinary cotinine(ug/ ! ) 43 79.1+146.2 78 146.9+224.8 121 122.8+202.4 0.078
Mean SCE 42 20+ 0.6 71 24+ 07 113 23+ 07 0.005

** t-test compared between school status



Table 3. Concentration of urinary cotinine according to smoking status

Smoking status Median Range Mean+SD p-value
Direct smoking 115.0 1.8 ~ 12164 235712878
Daily smoking 3272 9.7 ~ 12164 403.04+-357.8 0.005*
Occasional smoking 579 1.8 ~ 5674 12001267 0.000%
Indirect smoking 331 1.8 ~ 533.0 67311105
Usual indirect smoking 276 1.8 ~ 5330 62.9+111.3 0.680*
No smoking 430 1.8 ~ 5321 73.0+103.0

* T-test comparison between subgroups within each direct(or indirect) smoking group
** T-test comparison between direct and indirect smoking subtotal groups

Table 4. Frequency of sister chromatid exchanges per cell according to smoking

status
Smoking status Median Range Mean+SD p-value
Direct smoking ' 26 17 ~ 42 2.6+0.6
Daily smoking 2.6 1.7~35 26x09 0.694*
isi i 2, g~ 4. 610,
Occaisional smoking 6 1.7~ 42 26107 0.003%*
Indirect smoking 18 11~ 39 2107
Usual indirect smoking 1.8 12~39 21107 0.620*
No smoking 1.9 11~33 2,106

* T-test comparison between subgroups within each direct(or indirect) smoking group
*#* T.test comparison between direct and indirect smoking subtotal groups
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Figure 1. Concentration of urinary cotinine according to smoking status.
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Figure 2. Frequency of sister chromatid exchanges according to smoking status.

Table 5. Concentration of urinary cotinine according to school and smoking status

(mean+SD, unit:ug/ I )

n Middle school n High school

Daily smoking 3 292.5+4443 14 426.7+351.9

Occasional smoking 7 76.6+101.6 16 127.5+136.3

Usual indirect smoking 17 64411246 31 62.1+£105.5

No smoking 16 558+ 54.0 17 89.2+133.8
p-value 0.067 0.000

Table 6. Frequency of sister chromatid exchanges per cellaccording to school

and smoking status {mean+SD)
n Middle school n High school

Daily smoking 3 25406 13 26106

Occasional smoking 7 2.5+0.6 12 27407

Usual indirect smoking 17 1.94+0.5 30 23+0.8

No smoking 15 1.9+06 16 22107

p-value 0.023 0.234
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