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Effect of Commuting Time on Male Worker's Serum
Gamma-glutamyltransferase Level

Sang-hoon Kim, Jee-Na Lee, Yun-Chul Hong

Department of Occupational and Environmental Medicine,
Inha University Hospital, Incheon

Objectives: Alcohol drinking, obesity, and reduced physical activity are commonly
related to oxidative stress, which induces plasma membrane-bound protein damage in
hepatic cells and elevates serum 7-GTP. We have a hypothesis that a long commuting
time may induce oxidative stress. This study was undertaken to investigate the relation-
ship between commuting time and serum 7-GTP level.

Methods: Questionnaires were administered to 717 male workers who had worked at
Kimpo airport until the year 2000, and had then moved to Incheon airport and were
working there in 2002. The questionnaire included items concerning commuting time,
sleeping time and alcohol consumption. Physical examination and laboratory data were
also collected.

Results: Serum 7-GTP level was significantly and positively correlated with commuting
time, body mass index, systolic blood pressure, diastolic blood pressure, hemoglobin, glu-
cose, total cholesterol, AST, ALT and alcohol consumption. Multivariate regression analy-
sis demonstrated that serum 7-GTP level is significantly associated with commuting time,
after considering the other covariates.

Conclusions: Commuting time is one of the factors that affects serum 7-GTP level in
male workers.

Key Words: Commuting time, Gamma-glutamyltransferase
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24 7% (oxidative stress)ol @A HE]2ta)
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Zima &, 2001). 3k SFHEF JA| F »-GTP
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4 ¥’} (oxidative stress)@ THAJE Aoz o4y
A 2tH(Nilssen & Forde, 1994: Wanna-
methee 5, 1995; Pawlak &, 1998; Oishi &
1999: Radak %, 2001: Mileva %, 2002). ©]
Qo= 2 A4 £4H(oxidative stress)ol] 3k
A7 Wol HYPHHEA 4k £ (oxidative
stress) & oflste UAMEC] -GTPE<sS st
© Zler Huga gled, Lt s
(oxidative stress)¥ ##eo] & B]¥H(Salvaggio
%. 1991 Nilssen & Forde, 1994: Arndt &,
1998; Daeppen &, 1998; Nakanishi &, 2000;
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AH(Nikkari &, 2001), B=(Perry &, 1998:

Arndt &, 1998: Sillanaukee %, 2001), ¥t
(Ikai &, 1994: Arndt . 1998; Perry %.
1998; Emdin &. 2002) 5°| &% r-GTP4s3
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=
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=
& wo] SHEZ 28R FEARE 5
-7

C oAb RS Fdlsislon, AR AT dg=

o2 AAFAF(BMI: Body Mass Index,

Kg/m)sh $57] 2 olg] 84s Faglon @
ARAAE Fol WAL, FRA FY, FTsHE,

=11,

AST, ALT, y-GTPE &#3trt. wid 5¢ <l
AR @ elgishye Agelstaols At ol
solFitt, AzAbe 2o e JagelelA A

sl

FHE Az BAAE 4L SPSS for win-

9.0& o83t AA, »-GTPt

e wsel

i=]
s
AHA S B7] $8te] Pearson’ s correlation

Table 1. Age distribution of study participants

Number (%)

age (N=717)

-19 0 (0.0)
20-29 9% (13.4)
30-39 356 (49.6)
40-49 220 (30.7)
50-59 45 (6.3)
60- 0 (0.0)

coefficientsE T3ttt &4, A% AR S
ot o WEES BAT A EEZ &9
Azl w2 y-GTPY WS AbEstdth. AlAl,
ZE T 29 -GTPY #RA 4S99
S-Plus 4.0 & o] &3t d¥tE71R2 3 (general
additive model) &2 W& AAE AT BT}
2o & ZFET AQAIRe] Hslekl| ©E y-GTPA
<ol Mgt AuAdER okl

Z4 J—_l|.

AFHIAES] FEZ 28ARHS AEFTTPlA
JNMFFor ZHA 7t WA Aol B 62.86
wolgler], FHA7F MAE Fol= 139.30 £o=
frolgh ST 2eARE SV AT Al
e ZHA WA A 7.45 ARelA 25A] W &
6.61 Atz Fofgh FuAIzte] 2Favt it &
g 20002k 2002 Atelo] AA=ZAF(BMD,

718, oldrgst, ¥4, FFul2HE, AST,
ALT, »-GTPe folst Z7Pt velgon, ==z
2RI 3t BiglE Holx] skt (Table 2).

7-GTPSt 93t ABAAS Hols HFERE
ZE T 28AZHr=0.11), AAFAF(r=0.27), F
%7185 (r=0.18), o718 (r=0.24), i
(r=0.12), 82 (r=0.08), ZZdU=HZ(r=0.24),
AST(r=0.49), ALT(r=0.49), +F%(r=0.10)°]
A THTable 3).

Table 2. Change of variables of physical examination and laboratory analysis during 2000-2002

2000 2002 sig.

mean SD mean SD p=
commuting time(minute) 62.86 38.87 139.30 63.10 <0.01
sleeping time(hour) 7.45 1.07 6.61 1.09 <0.01
BMI(kg/m*) 23.32 2.7 23.99 2.79 <0.01
Systolic Blood Pressure(mmHg) 118.73 13.02 126.08 12.77 <0.01
Diastolic Blood Pressure(mmHg) 74.82 9.90 80.12 10.13 <0.01
Hemoglobin(g/dl) 14.76 0.84 14.74 0.87 0.47
Glucose(mg/dl) 96.21 14.51 98.30 16.66 <0.01
T. Cholesterol(mg/dl) 185.33 32.51 197.01 33.26 <0.01
AST(GOT)(IU/L) 21.79 7.80 24.42 8.93 <0.01
ALT(GPT)(IU/L) 26.52 17.43 31.97 20.92 <0.01
-GTP(IU/L) 30.41 25.73 41.66 35.50 <0.01
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Table 3. Pearson’ s correlation coefficients
between 7-GTP and covariates in 2002.

Variab Pearson's coefficient
Commuting time (minute) 0.11*
Sleeping time (hour) -0.06
BMI (Kg/m*) 0.27"
Systolic Blood Pressure (mmHg) 0.18'
Diastolic Blood Pressure  (mmHg) 0.24"
Hemoglobin (g/d1) 0.12*
Glucose (mg/dl) 0.08*
T. chol (mg/dl) 0.24"
AST(GOT) (IU/L) 0.49'
ALT(GPT) (IU/L) 0.49'
alcohol intake (cc/week) 0.10*
* 1 p<0.05 " pC0.01

E|Z AQAIZI0| YX} Z2Xe| EF Gamma-glutamyltransferase0 0IX|= gt

28 ARt WE log(-GTP) 7] Wsts 4w
I EZEHZ ARl 60 & o]l Bfdde L8
7t w2l -GTP kol dsshe RS
2 el Ik (Figure 1).

Al 2000 FAl A7 »-GTPL(10
87 TU/L) < YeRIAR 68592 dxl <2l o
sto] ZEZ LQARE WstES 60 2oldt, 60 &
g FEG F, FFolF F2I 200299 -GTP#
= 3300~ 87 IU/L) /817 7(88 TU/L °]7) <2
2 et HuddeEs Feanh. w42 EH
= &aAZte] 60 wolatE FUtE #EY 60 w2
ZIste] S7HE TolA y-GTP#tel vIgdo® =2
Hu 9 =e 2.20095% CI : 1.14-4.23) = e
om, 7]EE 90 ¥, 120 ¥o2 sk Az
2.43(95% CI @ 1.34-4.38), 2.57(95% CI

ool

1.364.86) 2 Ad=rt 78t A= UEiutt
(Table 5).
o

A £2) (oxidative stress) S FElita
(free radical)9] WS ZI7MAA ol & o—*ﬁﬂ’s}

l‘li‘ N

Table 4. Multiple linear regression analysis for the relationship between -GTP and covariates

Beta SE t sig(p=)
Commuting time 0.04 0.02 2.40 0.02
Sleeping time -1.19 1.02 -1.17 0.25
BMI 1.12 0.44 2.56 0.01
BP(sys) 0.03 0.11 0.31 0.76
BP(dia) 0.38 0.14 2.68 0.01
Hemoglobin 1.06 1.33 0.80 0.42
Glucose 0.10 0.07 1.44 0.15
T. chol 0.13 0.04 3.80 0.01
AST(GOT) 1.30 0.20 6.47 0.01
ALT(GPT) 0.25 0.09 2.74 0.01
alcohol intake 0.03 0.01 2.54 0.01
constant -111.91 25.10 -4.46 0.01

Table 5. Relative Risk of abnormal 7-GTP values according to the change of commuting time

Time change Relative risk » df p-value
cut © 60min (~60min / 61min~) 2.20 (1.14~4.23) 5.87 1 0.02
cut © 90min (~90min / 91min~) 2.43 (1.34~4.38) 9.12 1 0.01
cut : 120min (~120min / 121min~) 2.57 (1.36~4.86) 8.66 1 0.01
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Fig. 1. Relationship between commuting time
and estimated change of log(>-GTP).
Dotted lines indicate 95% confidence
interval.
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