QR AT ZAGA -CTPS} B9
Qlol] o gl T

AR, AL, 01F, e, o7

RN A FN e} el Stwd, S

U2

o)

[S]

oflute] 83 7] #3549 M23(20024 5¥)
Korean J Prev Med 2002;35(2):169-174

by

(" I
A Cross-Sectional Study on 7-GTP and its Related Factors in Male Workers
Keon Yeop Kim, Sin Kam, Jong Hyun Lee, Young Ae Ha", Kyung Eun Lee
Department of Preventive Medicine, School of Medicine, Kyungpook National University; Ulsan Dong Kang Hospital?
Objective : To investigate gamma-Glutamyltransferase (y-GTP)  regression analysis: BMI, alcohol consumption, current smoking,
and its related factors in male industrial workers. diastolic blood pressure and total-cholesterol were significantly
Method : Five hundred and forty male workers without heart  related to y-GTP(p<0.05). Coffee consumption was negatively
disease, diabetes mellitus, renal disease, hepatitis, and other liver  related to y-GTP, but not significantly.
diseases were surveyed in October 1998. Blood samples were Conclusion : We recommend that a change in health behavior
collected to test for y-GTP, total-cholesterol and fasting blood  (i.e. reducing alcohol intake, controling BMI and not smoking) is
glucose. A seif-administered questionnaire survey on life style was ~ necessary to decrease y-GTP in male workers.
also done.
Results : The total geometric mean value of y-GTP was 30.6 2002 |
U/L. According to a univariate analysis: age, BMi(body mass Korean J Prev Med 35(2):169-174
index, kg/m?), alcohol consumption, current smoking, stress, ——r—7— )
diastolic blood pressure, and blood total cholesterol were Key Words: gamma-Glutamyltransferase, Male
significantly associated with y-GTP(p<0.05). From a multiple
N J
M= A%, 2, AR Bl $A dAo) drke A7 [9] § HAERA
9= @424 glutathiones] Algel A A3} -GTPY| tjd AFZo| Xy
1998 A =9l AFRUS B, AA Aol TFE oJd 2o EA sl 4d 2 SiTh &, 7+ AQRA 23
ARl & HYBRE, ARAS D BAF 7H) op| 3} wHga gluamicacid Y B e 271741 BAA
& 266%% AA3A, 53] HAEE A E Fi3tE NZE r-glutamyl peptide 2 y-GTP7} A5 1 §ivk
U2 UGS g 40d AT 99 51 s 3483, 2 F4L yglutamyl  -GTPY AZXRAS AL 9
9, SOthAX = 29, 30thell A= 395 peptideZRE y-glutamyl &A1Y o F& FE 02 298] ¥7] g2l d),
ARshe whe 03 ABolth B3 ¥ 2 peptide FE ofr]ieAld] yghiamyl ol QAEE Fobse AL Y
AqAe dag&Fsol Aztd vs  groups HolA7lEd] Hefste 42 oA AEAAA] Eu ohiE} ExE =
1438, gt Aol 4102 0} (1], A Q0 BAL 92| 271 B AFEd geME F7tE »-GTPY %
a8 1,1997d Ax 22A F AZHN o vAE dFS dohlle AAEM - 84S Artsted B F Aot
& e 2279 55%7 duk AWAE  GTPHAME U2 W% AARGE 71 [10]. 3 293 224 A%094
B4 Bton, o5 F A3VA AR (5], VT, A, BA 28, JHE -GTPE Wrkste AL 289 ¢
%2 1} B EWVI7E 310%  ATANS, AR, HIEY 5O WD ot 2uA A4AEe et 23
Aot 2. 224 A3 GE Faol #4 o wl¢ F8F AoE iRt (6l - X7Edoz Aoz 1S o=
Vsd 2871480 %O F4Y  GIPE %3 2u)Y EAARA HE Ao § 5 ), A3 $oe
sl glong Zeate ddd T S ddAel doke AR 717 Y 2R YA o s ARAT] Jhed
oA 7HE% D e3A A8 nlFo]l  glow, HTde 7—GTP7} TEG B ARY AAFEE fAGL Jlemz
o 3L &% At & 428 £ e 93ARE AT A Azude 224 A7
7-GTP(y-glutamyltransferase)= & [819 51EA] Al A%k o3 Alebate] B AAAFE 5 A& o] 75
TRl Boh $3& FoloF g [11]. o
A5 20024 1939, A9 20024 59 89 2 e 7|2 y-GTPY| J&e =

HAAA 7 A (GF3GA F7 5 U1 01AA, A3k 0534206967, B2 : 053-425-2447, email : kamshin@knu.ac kr)
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= 7og AdfA Ao st #Ax 1y  Table 1. Geometric means of serum y-GTP activity by age and BMI
Bo| AELHS X838 r-GTPs} B Factor Number % Geometric Mean+SD(U/L)  p-value
o] 9= qolE 3 3727} 9 g3 A Age(years) <0.01*
| St 295 e L?j = 20 ~ 29 173 32,0 264117 -
Aolth. o|A7AA 9FA X 7-GTPY 30 ~ 39 175 324 305+ 9 <0051
AL F= QAEM BF AT} T 40 ~ 49 144 267 363+19 <001+t
o10) i o o >50 48 89 30.8+2.2 NS t
Lee 5 [15]9] 975 A9jstd qiok <25 428 793 282+19
oo B oA AZE B A >25 112 20.7 419+18

H
v 2T
- Total 540 100.0 306+ 9
222} A Y'GTP-O’] 57 ]’9‘} g 7] * : p-value by Kruskal-Wallis test

& 9] ?é] Bg o] ﬂ _0,] gqj -‘é—oﬂ ];H ‘H @iﬁi t : p-value by Wilcoxon rank sum test(age 20~29 reference), NS(not significant)
7}

: ¥ : p-value by Wilcoxon rank sum test

o . . .
Table 2. Geometric means of serum y-GTP activity by life style
Aatan Akl
Factor Number % Geometric Mean = SD(U/L)  p-value
Alcohol intake <0.01*
e R Ud (g/week)
0~39 198 36.7 245+ 18 -
. 40 ~ 99 36 6.7 268 + 1.8 NSt
199813 10€ AW 2AAE LA 100 ~ 199 87 16.1 306 + 18 <0011
AT Az 3k 204 o)A} A} 2 200 ~ 299 77 142 338+ 19 <001t
3 W = pAEA AR T A >300 142 26.3 404 +19 <0.01
= }_648 ° ¢ #7157 e S Cumrent smoking <0.05 %
A%, B, CY 714, 4E9 o9& 7o No 209 38.7 284 + 19
9 7)g} 7+ 3ko] 9= A9} HA) 742 Yes 331 613 320+19
N . Regular exercise NS ¥
[¢] Z0)] ALE oz |
goz Az 3 442 AR 5402 > 3fweek 108 200 296+ 1.9

S gdoz &gt 4r] 23] A <3fweek 432 80.0 30.8 + 1.9
2 * 1 p-value by Kruskal-Wallis test

- A t : p-value by Wilcoxon rank sum test(alcohol intake 0~ 39 g/week reference), NS(not significant)
9,;1"1:_" Zi_g_i %“E:]X;] 9\}\_—17._ [6], {“: ﬂ?iﬂ ¥ : p-value by Wilcoxon rank sum test, NS(not significant)
Z2o] -GTPS #dYo] Y 7|2
2N YA Adto] ofd g 291 2 e FX(Quetelet s index, Kg/m?)  AE#A AL BEPSI(Brief Enco-
(4, wuh, A5, 2EGA, A7 9 AAHALBMI, body mass index)  unter Psychosocial Instrument) 53
HRAE 549, 8oL ¥, Fu2HE B AXslo 25v|whe] AT 2501 o AEUEoR HFE AN 24
F)E goprua gl Rolmz Aot o wivkrog TESGT [16). 5% oM HI HEE Yels £E8 2o
Ak A 197t FFHos ol F2 FF 23013 T M 22 BRI
AT TEEY 10ccE At Ao 2FFS BHR sl 3 HE ©[18,19]
o, 7-GTP, ¥%, F2H2HE, BEY L3¢ A% 23 g2 Adedy AARE4E 8% e Ad 1d
FRY - FAHALE AAGL 7], BF [17], 0-39 g, 40-99 g, 100-199 g, 200- T AFUH, ¢ Fo| ARAEL
A Y Ege AT LE HUAL 299 g, 300 golate] 5o ERsdT  TAl Aol dFU 2 ARE Q=
T HITACHI 747 71718 AR89, B [10). F9oFE A4 aAst @A v 23 gl <o8 ERatglen [20], A
Frg Y RPHAR O E ZAlsl  FARE ERSIGH #5582 %3 HARGA) 5842 4 54 289
Foo], BE7Y Tvdd= PHAR o2 3 o] A0 £5& e A%+ ARE 93 AYs B4 /7=
ATt ek AR} SR} @b 23] olaldl £ o7 EFEg: ket [191.
R HE T R AHolM F2E8 Ao|FHo g 73, opi, $HAH A%, AR, AL HET, F,
223 24t 2 BEgE AstAT. E 2ARITE AdE kel HE vk &F, Aole), 2Ed A AR, AREE
AEAE B8 99, AEFBET, & © FFE ARG eH, R, 13 AF 2 oOE 548, oY, 358
4, &F Aolgd), 2EH2 AR, 47 4% oo ERAUT o B, EHFEIU2HES SEUTE A
H2AE 9 4E 249 AAY, d4 ¢ od He 23Uk He 4 §FA thr-GTP7F ¥ HAS dgete |
A A8 /7 5 AT A A 179 33 o] He T2 AL AFAARE AFE YA T
HTEE ATKE 719 AlFm)e 3 oz He Loz FRANTG (8], #A 2] AFEA r-GTPS &
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Table 3. Geometric means of serum y-GTP activity by diet style

Factor Number % Geometric Mean + SD(U/L)  p-value
Coffee(cups/day) NS*
0 195 36.1 313+£21
1~3 325 60.2 302 £ 1.8
>4 20 37 295+19
Vegetable intake NSt
sometimes 338 62.6 303+ 19
daily 202 374 309 £ 19
Meat intake NS T
(Number/week)
<2 448 83.0 30219
>3 92 17.0 324+19

* 1 p-value by Kruskal-Wallis test, NS(not significant)

¥ : p-value by Wilcoxon rank sum test, NS(not significant)

Table 4. Geometric means of serum y-GTP activity by stress and self-medication

history
Factor Number % Geometric Mean + SD(U/L)  p-value

Stress <0.05*
(BEPSI score)

<2 247 457 289+£19

>2 293 543 321+19
Supplementary NS*
health foods
intake

Yes 38 7.0 303+ 19

No 502 93.0 339+ 19
Taking medicine NS*

Yes 40 74 306 + 1.9

No 500 92.6 303+ 1.7

* : p-value by Wilcoxon rank sum test, NS(not significant)

9 Aol de AREA et tist
150 Yol EYWTE 5 9,10,
12,13]. A2 £24& SAS version
6.125 S s, Bz 49
= Wilcoxon rank sum test, Kruskal-
Wallis test, Spearman 43750l ]g}
248 908, -GTPY 7o) o3
AlAE Q2lE dotis] Hste] -
GTPE TEHHFE 3 U AL
AAEAT [10,12,13]. 7-GTPY X%
(39 :2-320)7} SEF0E X 94 3l
of, T EMoAE 7 ET LR A
AT SRS ARz
HEAE In(-GTP)E FH5HTE st
[9,10,13,14].

H:n

tlo H

z 3

AA R 7-GTPY 71318 T
30.6 ULSITh. thgate] AgE 3 30-
39417} 324%2 7V W9k 50404

& 8.9%t} y-GTPY 7)&hg & 40-
49A)7} 36.302 71 E9toH, 504
oS AT A Zol|AE 20-2949]
H)3 frol gk Zo] 7} ATt (p<0.05). A
A4 250 4ke] H|THE L 20.7%% 0
o, y-GTPY] 7|8t9F & Hgkzo) A
41.92 A 28.29 vl 3t &
okth (p<0.01)(Table 1).

A& B y-GTPY 7|5tg 7
Table 29} 2t} 9 A7 <3L 43
ZL 0-39 go] 36.7%= 7MY Bgod
300 go| A% 26.3% 4t} -GTPY 7)3}
P 0-39 g4 24.5, 40-99 golA
26.8, 100-190 gl A 30.6, 200-299 g9
A 33.8, 300 go) ol A 40.4% o1, 40-
99 g% A 9JstaE 0-39 gof H|s) st

l A =30 <0.0D). A F9& ok %

= 61.3%% =0, A v AT H3)
y—GTP«l 7)8kg o] frolshAl =k}
(p<0.05). S50 33|04} 77 Zq_i &

£2 e 7L 200%g00, 724

g 171

E5& A Y= 2 Hls) -GTPY 7)5}
BT ol d Aol7h ATt (Table 2).
AgE a3 1-37 mAlE Fo
602%% 714 Bsro, y-GTPY 7|8t
HEE A= TollA 31302 7H
o, AR Fo zolE A

A He A §/RE T
3 33 ol HE H$E 4 374%,
17.0%% 21, »-GTP] & ot} &
FAH AR wet fo3 Aol A
t} (Table 3).

AEY AHS(BEPSD7} 24 o)Ak
& 54.3%Q &, y-GTP 7]3}3
32.12 24v|gke] 2898t} §-ol3HA)
Rk} (p<0.05). AZEHZAFE 583}
A4} Aoks 583 2
7.0%, 1.4%% 0.9, o]
GTP g& SAA2E s
2t} (Table 4).

ok, 89 2 Y 2292EE 9
FHLEFANE 47 79.9+10.4
mmHg, 86.3+15.5 mg/dl, 196.1+36.3
mg/dl §om, y-GTPY A#AAE
Table 59} Zt}. o] 4714 ¢t# y-GTPY
FRAFE 036, 83 FFU2HEHR
7-GTPS] AAATE 0422 FAH AL
frelatglen (p<0.01), TEIFH} 7-
GTPY A#AFE 0.060.2 #931A
%o

7-GTP AAZ1E FEHWUF
53 AEA Y A= Table 67 %E}
g dre A4¥A S, 79 B ¢
A& A A FART, o) &

&
Q
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& 8% FEALHECIN T (p<0.05),
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Table 5. Correlation coefficient between blood pressure, blood glucose, serum

total cholestero! and y-GTP

Diastolic blood pressure Fasting blood glucose Serum total cholesterol
(mmHg) (mg/dD) (mg/dl)
7-GTP(U/L) 0.36 0.06 042
p-value <0.01* NS* <0.01*

* : p-value by Spearman’ s correlation analysis, NS(not significant)

Table 6. Multiple regression modeling of the effects of independent variables on

transformed y-GTP, In(y-GTP)

. Standardized

Factor Regression regression -value
coefficient e . P

coefficient(3)
Age(years) 0.0042 0.0582 0.1393
BMil(kg/m?) 0.0570 0.2079 0.0001
Alcohol intake(g/week) 0.0006 0.2389 0.0001
Current smoking(no/yes) 0.1214 0.0929 0.0152
Regular exercise(yes/no) 0.0586 0.0368 0.3229
Coffee(cups/day) -0.0100 -0.0206 0.5858
Stress(BEPSI score <2/>2) 0.0777 0.0608 0.0968
Diastolic blood pressure(mmHg) 0.0119 0.1769 0.0001
Fasting blood sugar(mg/dl) 0.0016 0.0405 0.2753
Serum total cholesterol(mg/dl) 0.0040 0.2276 0.0001

F=24812, p =0.0001, adjusted R? = 0.3084
Fotod AAHE A A weld  AdEd [15).

ol tjg g0 zH AYZ}e)
U oIl o1 421 21, #CTP
bE A8 1 nze AEA
3, wg, A, AT BT &
o) k. 7-GTP A& A2

A 71 3AF AR, #84

o Lo
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>
anL

r
O

o o O 2ol gt rE P
r\l

ded Y-GTP-4 a2 dARZ7
ute} Z71ete] 4049494 HaAE )
glon, Lee 5 [15]19 AFdAME ¢
B35 7kl wat FrlstAa ey Huxe
50-59A4¢) velgth Kim 5 [23]9] <
TAME dHF7H met F7hetsih
Nilssen % [13]9] A7 E YAt 9l
o] 50-54A4|712) F7}stthz} o] Fof A
At o) AN A it -
GTP7} F7lstgloy d5d HaAe
ekzte Aoz} YAEH, ol r-GTPA|
o SA e ato] 9 ATtz b
BEo} TR 5 AGGHY Aol
dHE BX 9 zolof 7de A=

¢

AR A7} 2501449 HlRHEelA 7-
GTPY o] wston], 33 T ¢3¢
A Ze] BETE r-GTPY Hdo] 5
7ottt A #A e 2 d2EAA ST
7-GTPY #AX S o AFdA et
Uz gt} [9,10,13-15]. 3] LA
4= Tromso% 79 7W7F -7 A
»-GTPY W3ls AAs= 71¢ 23
Aoz JepdA T [12], dA7AE A
=84 7)x0] 887l Aol gitt [10]. &
A& & 7+ Ao AT 1}
olazso] 1% BA daL o &

A& ol oMMELH S =T £AH,
o Ad o8 FREAL B2 2%
o [24], Poﬂ*i 7-GTP¢| &4 39}

mRNA¢®] o] F7Hdth [25].

2 dFdMe g STl HF
T H3 y-GTP7} =8k, ©f
Wannamethee 5 [9]¢] A+9 Lee S
[15]¢] d7¢F A gt s & <
TEAXNE 93 r-GTPY #H#A o]
e Aoz eyt [13,26].

TEAA &5 5, oF, FLAH
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A A9 y-GTPE EAHCE #93
o] glov, AT AdF ol S48
o wel »-GTP gh& 7ZHAsiirt. 7|&
9 °1:rL°ﬂHE 759} -GTPE &9] A
WS YERRA T [10,13,14], @A7HA]
7@2& 71 4R A %, T
E(cafestol), 7}5)¢1(caffeine), v} 1%
o] #eAe] sivke Eivt girk [10]. of
= AL g3l o8 kEFE o
she A 9uE 4 gled, 2HE3 o)
& 189 AT E ekt [27],
ZEf 29l BAAL G ak"ﬂ’ﬂ*‘:

5 [2019)
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FCFU 924 §) SaiE
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23k} 1GTPE o] Aol U
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o] BaE 1 9lo] [13,29] F4-r-
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