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[HBE] Be HRiH2HOBFR (CHB) BESEMEKEE (GGT) HREIIEm. FE 4
SARE N ERE BB (ALT) . RINELEREEERE (AST) DUEGGT/KFE4H, 441104l
CHBHE#HARFIALT. ASTHIGGT/KFAFMREHHTEAR KT ESR . &R GGT< L.5A5ULNAL 3 25Tt
PR EEo b W, H2~3f5ULN 2 > 3fEULNZAHEE:, 1.5~2f5ULNA B fa SRR 5 R kit
% (HOMA-IR) . ZRIMFE (FPG) KA N L pl ) B2 m T ar gl E (F = 6.631. 13.839,
3.399, P#<< 0.001) , & EREAMEEE (HDL-c) (1.07 mmol/L) EZEMTRIMA (=
18.723. P =0.021) , HHRHOMA-B (20.34 mIU/mmol) BAL T, HERTLEIT¥E X (F=
2.679. P =0.051) . ANEALT. ASTAFAHMSREIEIREFRII LRI L (PHE> 0.05) . Z5if
81 2R R GGT< 1L5EULNEFH R R /D W, GGTH15~2fFULNEH KB Z ik, HOMA-B
PR BEAR AU LA T RE Ak 505 v .55, Bl GGT4k 2Tt i B3 AR S AR P8 I T sk 22

(X8R R, o8, 184 BIEBtHEKEE; e

Influence of gamma-glutamyltranspeptidase on metabolism parameter in patients with chronic
hepatitis B Liu Dafeng, Zhou Fengxian, Mao Birong, Lan Lijuan, Liu Yaling, Wang Yong, Bao Lei, Xin Yi,
Hu Xinhua, Luo Chuan. The Public and Health Clinic Centre of Chengdu, Chengdu 610061, China
Corresponding author: Zhou Fengxian, Email: 602077389@qq.com

[ Abstract] Objective To investigate the influence of gamma-glutamyltranspeptidase (GGT) on
metabolism parameters in patients with chronic hepatitis B (CHB). Methods Total of 110 patients were
divided into different groups according to the levels of alanine aminotransferase (ALT), glutamic-oxaloacetic
aminotransferase (AST) and GGT, respectively. The difference of metabolism indexes of patients in different
groups with different ALT, AST and GGT were analyzed, respectively. Results The abnormal condition of
metabolism indexes of patients with GGT < 1.5 ULN were rare. Compared with patients of GGT level of 2-3
ULN groups and those in > 3 ULN group, the homeostasis model assessment for insulin resistance (HOMA-
IR), fasting plasma glucose (FPG) and the fatty liver proportion were significantly increased of patients
with GGT level of 1.5-2 ULN group (F = 6.631, 13.839, 18.723; all P < 0.001), the level of high density
lipoprotein cholesterol (HDL-c) decreased, with significant differences (y* = 3.399, P = 0.021). The p cell
function of the homeostasis model assessment (HOMA-p) also increased, but with no significant difference
(F=2.679, P=0.051). There was no significant difference of each metabolism indexes among different ALT
and AST levels groups (all P > 0.05). Conclusions The metabolic abnormality in CHB patients with GGT <
1.5 ULN were rare. The insulin resistance, HOMA-B decreased, abnormal glucose and lipid metabolism and
hepatic lipidosis were all significant in CHB patients with GGT of 1.5-2 ULN, but as the GGT increasing, the
abnormal metabolism was lessened.

[Key words] Chronic hepatitis B; Gamma-glutamyltranspeptidase; Metabolism index

IR, FERIREEENARAELYE  RINZXARAZAELFEE (glutamic-oxaloacetic

5 (alanine aminotransferase, ALT) #1 (&%) aminotransferase, AST) 7K-F 52544 bR i) &
I A U, (B A B T R A B s A

DOI: 10.3877/cma.j.issn.1674-1358. 2017. 02. 009 ( gamma-glutamyltranspeptidase, GGT) 7 5 it

FHETH: PU)IE TATHEE (No. 070385) =B AL ) . S o [3-5] =
N S [ A o
fe 2l 610061 FeARTT, FeAlT A3E T Ak IR EE T oh S RIVRR PR3 2993 ) RS e o PR 3 12

W(EFEH: JRSE, Email: 602077389@qq.com TURF % (chronic hepatitis B, CHB) ¥ #E A5


mailto:cdlyl@sina.com

rh S0 RN A RS 2% 35 (HL TiR) 201 74E4 H 451135 452391 Chin J Exp Clin Infect Dis (Electronic Edition), April 2017, Vol.11, No.2 e 147 -

S RV, HaX AR 5 5 T AR ek
BYVARSCT, CHB R IS 2 2 15 B 5 AR 57
FAT IR ] o JET R Bl 2 i b 55 A R R R
D17 HATHAERE. A, AT 7R
“HBE LT S8 B R AR DTS AR JOAE 2 2T 4
WRAWETL” HIT10BIEE Z T 5% 583 T il =
XHACE AR, BURIEDT
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110f|CHB & & ¥ 4201241 H 1 H £20134E6
A30H TAGAL G 12 1 8 R IE T
JSCHRY ™o AR 53R F T A P A T T 0 8 A 7 7
%, A NABFEHZZNERES, MHREE
R s AR LI F=

=\ EWibrdE

B PR R A2 W Je oy T AR itE . CHBZ W &
RbRvE S W SCER™ Y e . R R . E
%41 (impaired glucose regulate, IGR) J i K5
(diabetes mellitus, DM) 2 WibritE 2 0L Scikl ",

=\ PANHEBRbRHE
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1. WS ESH: 2 HEHRTE, 72X
ANME, i, S HAUE AR S & R E,
R BN B N B B 8 &M, HELR
M3, BORMEE AN EE. WERE: &
& C(height, H) < 0.5 cm, {A# (body weight,
BW) < 0.5kg. 1HAAEFEE (body mass index,
BMD : BMISEllf&i & (kg) + H&® (m®) .

2. Rt & ZIRAF LR EE 12 h,
TRH EAF8:004 7 E K I A2 75 g %1 4 £ J= 30
min, 1 hA12 hifit il e 7= fEMpE (fasting plasma glucose,
FPG) . ZMf#H % (fasting insulin, FINS) | %%
IECHK (fasting c-peptide, FCP) Az HiAih 25 B 1] o5
M R LCIE. BEfbIm4 8 F (glycosylated
hemoglobin, HbAlc) . i1 A Bk i = Kb da
% (homeostasis model assessment for insulin resistance,
HOMA-IR) = (FPG x FINS) /22.5. Fa s i
B BAHiIlEE (B cell function of the homeostasis model
assessment, HOMA-B) =20 xFINS/ (FPG—3.5) .

MK I 7€ P 6 % B G BY%, R AIBIO-RAD

A F) ¥ H 2 DiasSTAT Model 55073 4l 2, 7
B H WL AR BRAED S A\ 5 3R R CIK I &
F AL S R e ikl 2, RAROCHEA /] 4
H #lElecsys 2010734l ; HbAlcH @ik liAHZ
Prikdlse, RHETOSOHZ 7] 4 H sk i 41 & A
(G /BT, X7 &E H £ EBIO-RAD A H]

3. HAhSEIG EIRARAG A : T R8:003h 32k #H =
AE &R K I 52 M AE . SRR Curic acid, UA) . I
el Mot bn . HTZhRE. BIheE. M. M
B, A, OUEERE. @EEkEH. HBVE
bR EFHBY DNA. Mg, UA. AFEIhAE. O
JULRR R K R AR TR FH 4 B Bl AR A o A A i a3 A T
£ CEHROCHEA R4 HFELT70, 55 & 0 H %
EBIO-RADAA]) .

I FIR 4 B I 40 B 23 A A B vk gk AT
Mg CRAXFA6100A R Il i 40 B 20 A, iR 77
B HEEBIO-RADA A ) o ki 4 % K F 1
ST ARV AT I 2 CR B PUN-2048 A IfiL#E 73 #1
¢, #iEE & EBIO-RADAH])

HBVE [Hibr &YKL 22 R GE T CR
FElecsys 201043 #3177 &% 5 3% E BIO-
RADAH]) o GIZERER A R A Rk bk CR
FWBS-100 4= 4 bbbkl e 4%, 265 &0 H 55 F
BIO-RADAF]) o MLAF4EALSTida bRk FH AL 22 ROk
FEHEAT I K I Elecsys 201040 HT 4, 25400 H
F[EBIO-RADA ] . HbAlcH] i A JEridaill &
[ CRHTOSOHA A R4 H LI E A (GT) 4
WX, #j&HE2£EBIO-RADAF) ]. HBV DNA
KA BPCRIEHAT I E CRAABIZH G E &
PCRAY, i & % H £ EBIO-RADAF]D

DL EFT A fE b3 8 e AR & Al
3, BN GERATI A e, DRI
SEIESE . T

F Gt ab e

K SPSS 13.08 4%t gt kLt AT St 40 #r .
EEVRA x+ sBm. MARMIEZRSAE
ALT. AST. BhVEBERREG . 2Lkl . S HZ
#. HOMA-IR. HOMA-B) , FH [ SR % Hit ¥
JE TS b . Z AP LBCR R R R T 2%
AT, D P LLECR I SNK AT PR 4L IA] B
KA RS . € BRI R B o R, AL
BER ARG 56 sk Fisher B UL R 2. BAP < 0.05 92
R AA G R
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% ® F 1 110 B EE RSB AR AR B4R AR
TiH A (x+s5) HfE e
— 11045 & 1 — et e M FEAR e bR F (%) 43.86 + 14.38 19~76
11015“CHB%%‘1’>]7'32012£|51H 1 E[ %2013356)% BMI (kg/m®) 22.43 +2.70 16.51~29.22
30H AR TIZHMIS M EE, HA BEofk, ALT 3700+ 2.00 SI8s
LPE206], EI19~76%, I (43.86 + 14.38) AST 1168 R
G o 11061 H AASRbR A 250 R ol o e
= ARGCTARLHIACH 24 2 53 ALB 39.53+6.79 22.1~50.1
LIGGT <L5f5ULN, 1.5~2f5ULN, 2~3ff . s 158 s
ULN. >3f5ULNK 11041 &35 5y 42 . TR A “UA 31142+ 135 83636
ERB T, GGT < 1.5 ULNA & TR TE+r 7 GLU 6.14+1.96 4.04~12.74
wEMD I, GGT/KFAELS~2f5ULN4HOMA- T6 420+ 1.12 1.89~7.79
IR. FPG A g Wi B Lol & 2 2, BEGGT/K TG 1.25+1.08 0.27~7.70
FIHiE, HOMA-IR. FPGR BRIt s P 129043 092728
W, HDL-c 2 iligh i, 41 250 422 5 X LDL-c 2.54+0.93 0.98~6.22
(P < 0.05) : BEGGT/KT-F 75, HOMA-BH T FPG 6.13+2.19 4.04~19.01
B, HARUROANE R ER L 2L L e
Y\ 3
51> 0. , . . 2. 0054,
—. AIFALT, AST/AKFAACH S5 2= 7 HOMA-IR 131+0.94 0.048~5.52
SACAALT, AST/K V4% FidbriEsred, AR *HOMA-B 36.96 % 2.30 1.209~293.71
e ZER G L (PH>005) , VEIE3~4. VEe SRR A ES S, AR (LN H#i5

FRHEAT S 0T, AR B AT & (EXP) $54. BMI (AIRFGHC,
‘ . ALT: THAREEHIR, AST: KITZAMALHLBE, ALP: Wit
15 BERARE, GGT: WWFEECICEE, ALB: 551 (M, TBil: MIILE,
UA: JRFER, GLU: Ik, Tc: SHH[EEE, TG: HW=#, HDL-c:
PIGGT < 1.5ULN, 15~2ULN, 2~3ULN, >3 E%HE%E%LDL_& Wﬁfﬁ?i@’ FP@ﬁjﬁiﬂl
i, FINS: =& 2z, HbAlc: ¥ Z , FCP: ZJig C ik,
AN 25 A (B 2 TR AC T 2 6 P 2 4 EH 4
ULNZ AL, HWERAFARNRHSEI ST, SREI Gomacir, Biskonmss 20, HOMAR: Fab s p
GGTf£1.5~2 ULN. 2~3 ULN, > 3 ULNZHJSWiF  anushaeses

R 2 AF GOT /K TFABFHEHRMWSE =5

GGT/KF
e < 15f5ULNZL 1.5~2f%ULN 2~3f%ULN 3~5fULN gt Pl
(n=175) (n=9) (n=10) (n=16)
iy 41.56 + 14.38 44.67 +11.99 48.40 £7.62 51.38 £ 16.44 F=2.540 0.060
‘HOMA-B 42,07 £2.19 20.34 £2.70 28.67 + 3.05 32774185 F=2.679 0.051
HOMA-IR 1.10 £0.70 2.16 + 1.89 2.05+1.10 1.29 +0.78 F=6.631 0.000
FPG 550+ 1.22 9.37+£4.53 7.63£2.76 6.31+1.48 F=13.839 0.000
FINS 4.42+£2.49 4.89 +3.02 6.14 £2.89 4.60+2.23 F=1390 0.250
HbAlc 7.07+1.37 8.65+1.39 8.50+3.14 6.24 +1.63 F=2354 0.096
TC 422+ 1.05 4.80 + 1.56 4.19+127 3.73+0.94 F=1717 0.168
TG 1.19 = 1.01 1.88+ 1.10 1.27+0.91 1.09 +0.27 F=1.206 0.312
LDL-c 2.58 +0.84 3174147 2.50 +£0.93 1.98 £ 0.61 F=0.641 0.590
HDL-c 127 +0.37 1.07 £0.35 1.19£0.39 1.29+0.71 F=3.399 0.021
UA 335.93 £ 88.41 298.44 + 52.16 290.70 £ 123.58 305.79 + 80.14 F=1338 0.266
JiFRE W4 71/4 6/3 8/2 9/7 7=18.723 0.000

e RN B AR IES 2, L EAXE (LN B85 TS0, AR B RUEAT & (EXP) ¥, SRS & AR 1
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= 3 AF ALT K P EEFIAWMSH Gz
ALT/KF
REEH < L5f5ULN 1.5~2ffULN 2~3fULN 3~5f5ULN Giit Pl
(n=52) (n=15) (n=24) (n=19)
FRe 46.23 +13.86 43.40 +12.83 45.38 +12.80 35.84 £ 16.84 F=2.648 0.053
"HOMA-B 36.43 +2.46 29344235 45.04 +2.04 36.30+2.15 F=0.820 0.486
HOMA-IR 1.21+1.01 146+ 1.15 134+1.15 136+ 125 F=1583 0.198
FPG 5.90 £2.20 7.17+£221 5.89+1.57 6.26 £2.70 F=1.450 0.232
FINS 4.44+2.86 4.88+1.63 5.11+2.42 4.41£245 F=0.465 0.707
HbAlc 7.29 +2.40 8.69 + 1.38 6.55+0.94 7.53+1.53 F=1.467 0.248
TC 4.00+1.14 4.84+0.95 454+1.17 3.91+0.85 F=3.576 0.017
TG 1.06 £ 0.62 1.68+0.82 1.29+0.89 134+ 1.17 F=1.297 0.280
LDL-c 2.35+0.94 3.12+0.95 2.75+0.93 2.36+0.64 F=3363 0.022
HDL-c 126+ 045 1.30 + 0.42 1.34+0.42 1.04 + 0.34 F=1.979 0.122
UA 332.91 + 87.02 305.73 + 83.09 332.63 +105.58 306.06 + 78.15 F=0.675 0.569
SBP 119.15 + 11.67 118.00 + 11.56 117.71 £ 11.01 116.79 + 11.05 F=0233 0.873
DBP 7427 +7.61 74.73 +7.32 75.96 + 8.98 74.47+9.92 F=0234 0.873
JFRE Wit 46/6 13/2 19/5 16/3 A=1172 0.760

e FOREISEARARMIES M, 2B R (LND) el G kT et o, BARRBEIRBEAT " (EXP) Hef SUHE& L FAR 1

&4 AR AST K BENABSE G=s)

AST/KF
B < L5fFULN 1.5~2fFULN 2~3fFULN 3~5fFULN gt Pl
(n=67) (n=21) (n=14) (n=8)

il 43.99 +13.25 40.24 + 14.09 47.07 + 16.85 46.75 +20.08 F=0.781 0.507
*HOMA-B 37.84 +2.48 33.65£2.24 43.66+ 1.72 29.03 % 2.00 F=0510 0.676
HOMA-IR 1.31+£0.92 1.07+0.78 1.63+1.34 121+0.78 F=0.987 0.402
FPG 6.16+2.43 5.81+ 1.61 6.21+1.88 6.57 £2.15 F=0265 0.850
FINS 4.77+£2.62 4.04+248 537+2.61 3.89+1.76 F=1.073 0.364
HbAlc 7.42+2.02 7.45+2.23 8.05+1.77 7.90 £1.70 F=0.086 0.967
TC 427+ 1.14 426+0.79 4.10+0.97 3.74+1.84 F=0.581 0.629
TG 132+1.13 1.10 +0.45 1.32+0.66 0.87 £0.37 F=0.559 0.643
LDL-c 2.64=0.92 248+0.71 234+0.69 2.32+1.68 F=0.619 0.604
HDL-c 1.23+0.38 1.41+0.47 124 +0.55 0.96+0.34 F=2364 0.076
UA 331.52 +78.70 32632 +73.03 309.64 + 143.78 281.86 + 89.04 F=0.790 0.502
SBP 117.69 + 10.33 119.24 + 14.52 117.43 +11.96 122.13+9.30 F=0441 0.724
DBP 74.88 +7.76 74.00 + 8.89 75.07 £ 11.22 74.88 £ 5.00 F=0.070 0.976
JH 054 58/9 16/5 13/1 71 =2.141 0.544

e RN BUGEAE A IRMNIES 43010, SRR (LND Bfym fRd TRt i, ARRIEEE REET & (EXP) Helfe; 045 XA 1

I EBIREGG T/ Ty i F#AIK,  HDL-cfEGGT/K Y
Tt Fhm, 5 NSRRI IEAR L. eSS A

MR . 7] AR 4R R 8 IR K- 32 22
SRR IR, Bk ORI, 181

RI, 181k TR 5 R LG 7K1 B A 2 e )8
B TR, 2ot ml A B ig v L %
BB RILAR KT 32 BB IS 30 (PTA) « HFZhREE
LR ZEM, MERE. Y. M. .
B T RESE DR N2 1 2 R 48 R B0 L K- RS
BUNETCR . SHERE . =8t H K 2 PTAS
BOK, s AR A REEIRE K2 A

LB 98 B MR /K P A A 29 RE R FE I e
JHF A 2R A1 Y 53 BT i i A, BB R R LR
FEVGBHAEE (G3. G4) . B E [ RT AL T 477 3
(S4) SxfisH 2z R AR L (P <0.058<
0.01) , BHHFHLIIGEENEE (Gl G2)
BRI R LT 4E 0 ) (SO. S1. S2. S3) Sxg
HEbE, ZERLFFE L (P¥> 0.05) . AR
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Y W TE IR R BB AR (10 Ak 2 0 =6 P 98 RE AN
FYetbpit sy,

FERFIT M T, GGT< 1.5 ULN4 H#
AR R bR 7 LA WL GGT/KFR1.5~2
ULNZ 2 #HOMA-IRFIFPG/KEF+ & B i GGT
7£1.5~2 ULN, 2~3 ULNFI> 3 ULN#HOMA-
IR. FPGRiGGT/KFFt =M f£K; HOMA-BREGGT
KT ETA TR, 52K B Rt a
FIANIE,  Ja # T R B M 2 T 9% B3 T S AR
P bl WS B JOREVE 20 5 AR R0 FE 34 38 1T
e, RoOPGGT/KF &5 R R=ILPLA K,
AR 73 BT JFE W3 BE 9 TG BN . AR 4R AR T
JIRE Tt 2 i A G L GG T /K o oAt A 2 B 5
i,

18 1 Z AT K B H GGT 5 PHACHHIR A S5 5
FICPURE A R R R i AL 45 R 2on, B THBV
JER L AT 3@ Tk 38 o i 98 YR K BRL - A RRORR o ik 4 A A
TN 7 SOCS-3 FH W 2k 5 AL 3 G 2 2 1 e
T A T 5 U 5 AP S AR s HBxER AT
7 SR SE IR BRUIR DT & A 36 R (3 ik AN 2™,
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B AT I8 I v A S R [ R A R A A A -1
i SE A A 28 B D BT 52 A S SO R A1
JUE 5 JHF 58 e 400 B P i o e A SR BT S
JH AR 3R B A M A o s il B AP AR 3 1
DAY v I R 7 J B 2% B8 B0 T R A P IRk
e K, N4 AN A £ .
Ik 22 P 40 it 4 2 5 A IR s e R R S R
HeMAZBH, T S EGGT A 2,

i BTk, 180 OB R B FHGGT< 1.5 ULN
R DI, GGTHEL.S5~2 ULNZ LS R
HOMA-BIFR . MR = DL IR A FE 35
W, MAEGGTHI &, QR KImmiE,
R b3 M GGTRE I A B30, JLHXTGGT
15~2ULN#, MR &R HEH7E< 1.5 ULN,
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