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Objectives : An increase in the serum gamma- multivariable adjustment, the relative risks for incident IFG

glutamyltransferase (GGT) concentration has been
regarded as a marker of aicohol drinking or liver disease.
Some reports, however, have suggested that the serum
GGT may be a sensitive and early biomarker for the
development of prediabetes and diabetes. In this study we
investigated whether serum GGT is a reliable predictor of
the incident impaired fasting glucose (IFG), including
diabetes.

Methods : We performed a prospective study for two
years (2002-2004). We analyzed the periodic health
examination data from a total of 4,711 men. The
examinations were done in the years 2002 and 2004. The
analyzed data included a self-questionnaire, a physical
examination and the laboratory results. Both IFG and
diabetes were defined as a serum fasting glucose
concentration of more than 100 mg/dL and 126 mg/dL,
respectively.

Results : A total of 738 cases (15.7%) of incident IFG
and 13 cases (0.3%) of diabetes occurred. The mean
serum GGT concentrations were quite different between
the normal (38.0 1U) and incident IFG groups (50.3 1U), and
the incident diabetes group (66.0 |U) (p <0.001). After

or diabetes across the baseline GGT categories (<10th,
10th-20th, 30th-40th, 50th-60th, 70th-80th and >80th
percentile) were 1.0, 1.172 (0.769-1.785), 1.107 (0.725-
1.689), 1.444 (0.934-2.232), 2.061 (1.401-3.031) and 2.545
(1.784-3.631) (p-value for trend: <0.001). The risks
significantly increased with increasing levels of GGT for 2
years; when comparing the increased groups (<10%, 10-
20%, >20%) versus the decreased over 20% group of GGT,
the risks for IFG or diabetes were 1.334 (1.002-1.776),
1.613 (1.183-2.199) and 1.399 (1.092-1.794).

Conclusions : Our findings suggest that serum GGT
concentrations within its normal range may be an early
predictor of the development of IFG and diabetes. As
serum GGT is a relatively inexpensive test and a reliable
marker, it might have important implications in public health
promotion.

J Prev Med Public Health 2006;39(4):353-358

Key words : Impaired fasting glucose, Prediabetes,
Diabetes, Gamma glutamyltransferase

NE Ak o AR o] EHT GOt & TR ¢ 1°]X}*°ﬂ A gE ez

A AL Aoy g2 s TV Hed (1), 94 99X e 8

g2 71upA €] 9] (GOT, gamma-ghtamyle A E.8) BE2]Q1 &g 74 1 §lrk Z 7l El ¥ 9 "V“E T2 EEA
ransferase)= A7 R 302 w R A L AR E QA Yoy 7RG A AT AR R IS AH T

Roka AZAAN A W gBog x| B¥ gholH xS FaF g A0 F diA st §iTH2).

gxlo) 9lojA] FA L tetolA W 3 &gl TR AEE 5k 53] T A A ZuA gl g 9] Aol 7]E

Zuj) 0|88 1 Quk ARAA A g o Bo] BEHO YoM TAE £4E oy /] AFFEEY, By, IAES

DAEHA 485 D &7, 0T 25

F5AFYqe A A S AL 5

A4 2006\ 5€ 9%
A9 A 49 Qsto] 070 A A9 A05—0463—B50704—05N1—000408)
(QHA 37 2055 37H7-206, 43 032-890-3736, 2 1 032-890-2859, E-mail  oem@inha.ackr)

A1 20064 29 8%,
R ATE HARAR BAYE/)EA
AR HAT



2 G

C
08.

\_/—L‘

Eﬂlé (0x1dat1ve stress
CR-REF TN

Tty 1;7! =
A AR AEHA

%Ltﬁé_o,] H“§°1 0101

2
X,

o
oft

Er

w
T

we kr

-

=R

z rr

=
o

i ol

N

E SIS
m

ox ke

2 oW

l
o
FIE_'z olL i
oo KAy

=

ofr

-

=L
O

(o]

O

=
oy

{r

_,_,
I
o

—
—_—

o
x

N

_]lN: il ﬂ‘

2,

¢

£
Ol
-

AL o
2o Ay orle

wy e

o4

=

A7 A AAANM =
47 AR E I 9 5ol
*°ﬂ Ha A 4 73] a4 =]

o

[e?

ol
[CARYY

pN

all
Ny
N
N
o
=
>

o gy

Mr ox

%5
r—o\i" r_‘T_‘, mlo

W R oF o2t SR 2 pek rH PN M

o
X
do
ofo

ox

R
©
=
flo rz

4
>

1>
ity

1o
ox
ol
o

LU

)

F 249 1%

=)
s oft

iy

=y

T

_

ol

=

off
(o

ol =
)
o

gt

Aol APoAALR A3l 1 o] 5
F7571% olqlth.

o] & 63449 B &o)(1,007'Y, 133 %) ¥
& o2 war7) wi-of of 08 4o M
A skgitt. =904, 0.001 %) HA 2
& olFE A9ttt 221 20029 @

Al BRE AL FeEE HddA A T&%
YA FA A& F] a}ﬂ 7|4 &
2F 3768(4.97 %y A L8H 1 20023 3
B (fasting glucose)©] 100 mg/dLE |
AW 1478'5(19.52 )& AT thAakxtoll Al
A9t HF AT IAE A 47118
o2 AAsoct,

OEH‘L hd A AR 3ol A bl

A Foh= 2 ANEHE grd
x}’ 9 Feky Az Y gAAtEelgl
th o] & ARl = gAY £2 2 A
BA ZAL 712 HRARL, A-AAL AA
71"2 kol =] 2 X /H &loﬂ Eo] iaﬂ—gq. o
TAAZANAE AR EEE =
0]7] §lsto A1t o)/ T4 3t Aol A
ANE T E wSgith

H L

o £, °%~‘;l °E‘°ﬂrﬂoﬁi
T, A oA = 200204 9] A EA)
ol gttt T 6”“11 1% &
AAFRAFAA, JM
), 8 & %hlﬂ

’}lxﬂ AZE &3l 7]9} w7 AE 243t
i o] & o] &-3to] AAZFA 5 (BM],
o/m?)S AAES T HAAAE Ee) ¢

5 &7} alanine aminotransferase(ALT) &
243000 BE TR L Ao} 0|8z}
olq AHEHR D, FAL T FH9 ¢
e Fol A Al QT vl et
319 71 TEot] FrddAY sht
Ql FEHE Gl (impaired fasting glucose,
IFG)\_ 8AIZE FE Y Fo] 100-125 mg/dLS!
A, 281 Ty A FEE 70

T - AT

DT

e
PPN, BuFo
tl B g].

EX

__‘

126 mg/dL ©] A} A¢-2 A
AL INFORNMUAL 5
HE o1 g3st ¥
Z2 Zhﬂﬂ“ ‘z]g\rul/\g ,],]641:’
ok A3 A dEEE 200245
A ] o] Wk 10 %4 U-ro) 10
N o BFe HAATE 7|EoR
) 97 el A e AE wA g
A3kl A3 A YT A, A
AFA T, &9, =7 :Lv’h TAA &%
RIS E 2Aste] 24851, o] 9o F
7t ALTE X743} HE‘W} gepr) =

Ag 1oy 9} 183 3F ZkAE
A7b el S5 21 AR &4 53
UAg Ao vty dejxd gorng
g% 2rtAE 9 Aol F QWPOH
Ul tLLtﬂ,1 HHgoﬂ 0101}\1 U]71—6]- 01

l QA E #lst7] YA ALTS A2

FATE o] gato] Ztzte| dist A3
*;ﬂ APEE A8k, dF Zvtx g
O Aol e A3 Tl vl sttt

3 8F ZrpA el 9] 714 A] (baseline
level)oll T2 A3 ubA) 9w & Tk obL
2f FA7IZE FE 1A A A o] K,
olf oz wigtetieA 181 oY
Al HtE] = el whE Ag el 9
L7t oudA & $AsAY % 7
oA ]9 8] W g2 71 AR A 2 %
e T Z.%iﬁ}?i“ﬂ of w67 o
Z EFE =20 %ol AT 20 %
A 10 %714 2] 2, 10 %014 0 %7t
A 9] 7 2F, 0 %ol A 10 %7HA) 9] 74,
10 %ol A 20 %744 &) 571, 20 %0172
ZF7+0 2 BJE9 T 20 %ol AT
= Hlf’ﬁ‘oi 3to] zF oA o) Ak ok
A AREE Asigith S8 A
7| A A w}%— A8 JPE £4
EO!»&} thj oz O:]Eg ‘]xlat;q T, .g_
S8 S5 ALTY 7|AA dF 7
A€ 9 & 5B Aste] EA 5T}

5 ﬁlmb %*4—8— d <& SPSS 11.0%
Az} A} A 2B
%%&0}1% g 401]*H g% 7ot

A ¥ ¢ Jéfr XM < 2437 A4
ANOVAE, 131 8F A EH 9 7]
Ao W e A EA Y3}
s} o] W Y% A4S Y8 )
ol Al & ZAA A A¥ ) (linear by

_‘:'irﬁ_\:irlom



17}3

Table 1.General characteristics of study

population
Mean SD (range)
Age 410 86(220-79.0)
BMi(kg/m?) 238  28(14.7-397)
number %
Smoking status
Nonsmoker 1,242 264
Ex-smoker 805 171
Current smoker 2,661 56.5
Drinking frequency
None 1,125 239
< 3/month 1,538 326
1 - 2Uweek 1,639 348
> 3fweek 409 87
Exercise frequency
None 1,861 395
1 - 2hweek 1916 40.7
3 - 4fweek 586 124
> 4fweek 346 73

Table 2. Incidence(%) of impaired fasting
glucose(IFG) and DM

Number % Mean SE  pvalue’
Normal 3938 840 380 0.50
IFG 738 157 503 163 <0001
DM 13 03 660 1219
* p value from ANOVA
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Table 4. Adjusted relative risks(aRR) for incidence of impaired fasting glucose(IFG} or DM according

to GGT levels change for 2 years

GGT change (%) Total number Incident number (%) aRR’, 95%CT,t
<20 913 146 (159) 1.000 :
20~-10 547 78(14.3) 1.045 (0.766-1.424)
-10~0 548 80(14.6) 1.092 (0.804-1.482)
0~10 707 107 (15.1) 1334 (1.002-1.776)
10~20 444 84(189) 1613 (1.183-2.199)
>20 1362 21(162) 1399 (1.092-1.794)

* adjusted for age, BMI, smoking status, drinking frequency, exercise frequency, ALT and baseline GGT
T in comparison with the decreased group of GGT level over 20 % for 2 years
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