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Hepatitis B virus (HBV) infection has recently shown to be associated with diabetes mellitus. The
objective of this study was to investigate the relationship between chronic hepatitis B and diabetes
mellitus indicators. We evaluated anthropometry, metabolic syndrome risk factors, fasting glucose,
HbA1c, and C-peptide among the normal and HBV subjects. The partial correlation and average
comparison analysis were used to assess the independent association between chronic hepatitis B
and diabetes mellitus indicators. Average comparisons of normal and HBV subjects were
significantly different in fasting glucose (p<0.000), HbA1c (p<0.000), C-peptide (p<0.000),

alanine transaminase (ALT) (p<0.000) and aspartate transaminase (AST) (p<0.000). We may
suggest that HBV infection is related to diabetes mellitus indicators such as fasting glucose, HbA1c

and C-peptide.
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Ahn, 2003).

7+%3 2] 7% XL-of = aspartate transaminase (AST), alanine
transaminase (ALT) 57} Yebd 2 HBs 3¢, HBe &, DNA
polymerase”} LERATE, HBe 944, DNA polymerase= 4 ~65
ZF A &= A HBe @-¢0] §lo12]7] A HBe 3A|7F
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el = 84" 3Kseroconversion)o] Yot} HBe 3F4-&
2~371 47t A& E|chrE A E T AST, ALTS] 4 & YobA]A] &
o QMFH o R FAFo] glojxith. Th, X A4l gl A5t
o] FAT M3H= A A A o7 Py, Bluk 5 A Ao
F43% Z71E dov|1 Qlrt. Adiele] ARE HEsH= AU
Z el G2 Ay 7] B Aol glom, S
GHRA] X QE7] o]ge Astog AAA FES W 9tk

(Choi, 2011).
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A8 (oral glucose tolerance, OGTT) 5-°| ict. B318

6F(4~8P) A B BHAE WFYGstaL SFFoEe

o TAZE Hom 5, A Aol FES W] =t

-peptidet= T2 A8 5-0] A& glot e pAl=
2 1%87F 9 Sy 7HE Ak Alof| -85t
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B AT SHELE B2t AFsh HEHollA 20114 12
HoflA] 2012 3E Atolof] Yl e] Wzt A =25 vk $ka 7}
2o B dAtof Zofslr| & F-olWE 500 2] A 5 A1 9 Al

=
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ATHYAES 35 8AZE o1 LI FAH Y AL AT
T 2 oA oF 6 cc (6 mL)e] Bl Ak,

1) SaAAL ZE™ T (fasting glucose), T3 M A (HbA1C),
C-peptide

FEYFS FRBA XL-300 (Trans asia, Mennheim, Germany)

il

o] ] = o]-&-3lo] glucose oxidase-peroxidase (GOD-POD)
Ho g 243190t Glucose= WAL EA(mutarotase)ol] 2J3)

1]

afo] EF BPYOR MU Abho] EAsle] FFZAL
(gluconic acid) 2.2 AFste]=d] o|u] H,O7F A4 =1L o] g A A
A=l HO0o A A(peroxidase, POD)E  H7lstal
4-aminoantipyrine (4-AA)T} Hl5-S 4l0] 4olE 4-AAS} Hl=
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o] 291291 2 A 9] Fi=(quinone)S B A Blo] 27 3tct,

Al 2= BASY A1C (Inforpia, Anyang, Korea)2] | & o]g-s}o]

boronate 23} E4H-E o]-83819I T}, Boronates &AM

cis-diolZ 2o oh ghE-Al ekt R AR o] ToES Bt
=}

e
>~

(2

o] o] %A]7]| 1 boronate@} ZTHE FM A0l Adts}A] OFe A
O WSS 27 8to] YoM A AR, AL i e daiy
3

Ao F AL Fof gt ol A4 5 &3
C-peptide= Roche E170 (Roche, Basel, Swiss)&] AH|E o|-&
slo] BCLIA®(electrochemiluminescence immunoassay)2-
AlegstA AA 2] ol biotin Ao spehdtE2 9l
ruthenium F-5A415 283 A7} A X] A 9] H A 59|
£ o] &t} Biotin-streptavidin §H-5-2 53 A3HH vl A A= =}
glof] oJ3f) Aol A =n, A g &8-S AHsHA Feh
Aol AR5 7Foke o1k 2RPRgo] s o] A E HEY]
B Z43} BAE Foke] iRl 71X (cut off value)2t A4

o]
oA ZA3t A S & o] g3 AAHE A4=ZHindex value) 2.2 AT}

2) % 775 AAE ALT (GPT), AST (GOT)

1¥71% AAF ALT+= ERBA XL-3002] A4H|E ©]8-3t] NADH-
Kinetic #4902 24319t} L-alanine™} a-Ketoglutarate 2]
olu| 7] Hol= &3] glutamate®} pyruvateS A4 dHaL, A4
H pyruvate+ lactate dehydrogenase (LDH)| 2|3} lactate &
A2, NADH= NADE 4F3heo] £33t} AST+= ERBA
XL-3009] AH|E o]gdste] NADHEAHOZ ZAsych
L-aspartic acid®} a-ketoglutaric acid®] ob]i7] o] & Zuf
s}o oxaloacetic acid@}F L-glutamic acidE A3 513! oxaloacetic
acid LDHel| €13 L-malic acid2 #%HE]17, NADHE NADZ
AtSE] o] 273,

3) ¥% X2 AL FEY AHE(total-cholesterol), F/g X%
(triglyceride)
AL S ZH AEE-2 ERBA XL-3009] AH| & o8-t
o] cholesterol oxidase-peroxidase (CHOD-POD)H O & 24
SH3A}. wA8=4] Nocardia2 56 A€ CHODE ARE-SHH %
ool ofsf A H,00 TRt EAE FHAA AR
4-AAE Hl=3) Alo] AShE 4-AAS) A =0 ZEEQ1 ZA o] =
<& H|Asto] £ttt A AW ERBA XL-3002] H|E o]&-
s} glycerol-3-phosphooxidase (GPO-POD)H 0. & 24514
. SR A ehd EjatolA|(lipoprotein lipase, LPL)e] 23]
SAIEY AAto R Bl of7jof A B SPAlES



ATP2] ZA3}e] glucerol kinase (GK)2] 120 2 glycerol-
3-phosphate (G-3-P)°] Ht}. G-3-P+= GPO2] &1-g-f o]sf At
S} AL H,OE A3/ 7)o 4 A4 HoO IAtskaaol &
] 2 N,N'-dimethylmanisidine (N,N'-DMA)Z} 4-AAS- Alo} 2
oto] A 9] Fi=g AAJstal Z43ict.

XAAL creatinine
7157 A} creatinineS ERBA XL-3002] AH]E o] 8-3}0]
Jaffe tl]ij»(—)—g— ézé O}ﬁq’ creatinine< © OP?Lﬂ—Q—@]LJ p1C1‘1C acid

= picric acid-cre M ES 74| 21 H| A 243

5) BHZFHZAAL HBs §+2l(Antigen), HBs @ (Antibody)

BY7FE A A= Mini VIDAS (Biomerieux, Lyon, France) 4]
£ o] g3to] 143 (enzyme linked fluorescent assay) 2.2
HARE A8 HBs o] 42 A2l g-ol 28 &
o] alkaline phosphate”} 2214 strptavidineof] A€t &
3 71421 4-methyl-umbelliferyl phosphate”} the solid phase
receptacle (SPR)] ¢to & 0] 77 AgtE W BEA 9| ok
Lrebdct

HBs Ab9] £74& Axdd Aol 29
phosphate”} A%4H strptavidine] 2
4-methyl-umbelliferyl phosphate”} SPRe] ¢to &2 So] @3l &4
T WY E3 9] ofE et

—

fa3

o
€

| alkaline
ot g 71Ad

6) XAI2XN2| ¥ 2N
A5 o] B4 Windows£ SPSS version 18.0 (SPSS Institute,
Chicago, IL, USA)S o-gsto] BAsLgict Wit Bt + BFH

A AT, el U 598 48D Y &
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Table 1. Characteristics of normal and HBV subjects

Normal (N=50) HBV (N=50)
Age (years) 455+14.4 54.8+20.3
Sex (male/female) 29/21 29/21
ALT (IU/L) 21.9+£10.3 56.8+50.7
AST (IU/L) 23.2+7.4 57.7+32.1
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2 o
1. sl £
A7 T 10092 T2 It by BATtAR 3
Isto] BBl B4l

421 Por T %JEH #i%e‘*}ﬂr ALTE= 773?10 aHd B
ARl A 242} 21.9410.3 TU/L, 56.8+50.7 IU/LZ 2] et 1}01
7F QIEh ASTw= 77919} 9 BRZtRtell A 242 23.2+7.4
U/L, 57.7+32.1 IU/LE 9-¢]8t X}o| 7} 9tk Table 1). AAFela}
T BRI AA R E5sto] 3 EEE, G384y, C-peptides
77} W WSk, —s%oé%% 4413 T B Z}OJZMW xdzdy
93.8+12.7 mg/dL, 120.0+16.8 mg/dLe] 1L, &
7} 6.240.3%, 7.0+ 1.0%°]¥ C-peptiddeo] A= 74?# 1.2+0.4
ng/dL, 1.940.5 ng/dLE FEAEHARI A7} HAF 25 AT
Qlof ulsto] vHg B 7FeAell A B =2 A & frofRt Ate] 719l
THTable 2).

73413} v BT AR R EFote] S AHIE, SAAM,
creatinine ZHz} Blasgict, S AH S A1 T4 B
PR ol A Z2F 220.2+45.7 mg/dL, 227.4+49.2 mg/dLo|
o, 2R 242 151.3+£40.3 mg/dL, 156.8+61.0 mg/dLo]™
creatinine®f|4] 2+ 0.7+0.2 mg/dL, 0.8+0.2 mg/dLZ A

A3 AR F2HY AEE, S/dAH, creatinined]|A] §-2]3F Afo]

_ﬁ
i %2

o=

7} §lck(Table 3).

C-peptide, ALT, AST, FZH AHIE, FA
Z} A skl Bl iAol et 2H 6&%#*

ABATE 1=0.006 (p=0.969)0.F
(p=0.821)2.&, C-peptide=r=-0.231 (p=0.107)& SAZ o2

FreJoiA] ok A A E YR Sith. ALT+= r=0.107 (p=0.460)

o]H, AST+ r=0.039 (p=0.790)2.2 A A 0T §-ol81A] k2

Table 2. Comparison of normal and HBV subjects in diabetes
indicators

Normal (N=50) HBV (N=50)
Fasting glucose (mg/dL) 93.8+12.7 120.0+16.8
HbA1c (%) 6.2+0.3 7.0%1.0
C-peptide (ng/mL) 1.16%0.4 1.9+0.5

Mean +standard deviation.

Mean +standard deviation.
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12 Jung Hwa Lee, et al. Relationship between HBV and Diabetes Mellitus Indicators

Table 3. Comparison of normal and HBV subjects in metabolism
indicators

Table 5. Partial correlation coefficients of HBs Ag and indicators
in sex

Normal (N=50) HBV (N=50)
Total cholesterol (mg/dL) 220.2+45.7 227.4+49.2
Triglyceride (mg/dL) 151.3£40.3 15.68+61.0
Creatinine (mg/dL) 0.7+0.2 0.8+0.2

Mean +standard deviation, no statistical significance.

Table 4. Partial correlation coefficients of HBs Ag and indicators

HBs Ag (+)
Fasting glucose (mg/dL) r 0.006
o, 0.969
HbA1c (%) r -0.033
p 0.821
C-peptide (ng/mL) r -0.231
p 0.107
ALT (GPT) (1U/L) r 0.107
p 0.460
AST (GOT) (IU/L) r 0.039
p 0.790
Total cholesterol (mg/dL) r -0.061
p 0.673
Triglyceride (mg/dL) r 0.059
p 0.686
Creatinine (mg/dL) r -0.274
D 0.054

No statistical significance.

>~
O
Fﬂ

PAE et glet. B2 AHES r=-0.061 (p=0.673)%
A2 1r=0.059 (p=0.686)= FH 4 0. & -§-2J6}A] ok AF3t
AE YeFH I Creatinine< r=-0.274 (p=0.0549) % A4
07 [FOJSkA] 2 AATRHAIE Ue ik, 748 Ao B
A FHAL 17155 1AL AV A A A ARk] A=A 7 A

’

o

o ofy

LT
Mo o8 ke HBBAS

LrER ‘”Tﬂr(Table 4),
TH4 BEHAARS BAke} ol AR o] HBs X9t 35
8, Fel8M %, C-peptide, ALT, AST, FZH|2HE, 47

¥, creatinines ZHZ- AR 81, H|WEA ST ERpel Al A]
794 gt FEEETe] A Ala= 1=0.004 (p=0.982),
o] 2= 1=-0.037 (p=0.874) 2.2, F3FE M A= Fpet o 2tof| A
A 27y 1=-0.070 (p=0.717), 1=-0.067 (p=0.773)2.2,
C-peptider= @Al AZANAAN 247t r=-0.189 (p=0.320),
r=-0.243 (p=0.289)0.2 SA 202 Fo3ix] oke AUIAE

UER Tt ALTE gAblAIM r=-0.238 (p=0.215), A=
r=-0.255 (p=0.265)2.& A X & {o3}A] o2 JWIAE
YERR I ASTE ERFlAIA r=-0.215 (p=0.262) AA=
r=-0.518 (p=0.016) 2.2 HANA A= SAX = F-2o|stA] ¢
2 A S R A, ol el Al = BAI A 0= fofet 4

@]

www.kjcls.org

HBs Ag (+)

Men Women

Fasting glucose (mg/dL) r 0.004 -0.037
D 0.982 0.874

HbA1c (%) r 0.070 -0.067
0 0.717 0.773

C-peptide (ng/mL) r -0.189 -0.243
p 0.326 0.289

ALT (GPT) (IU/L) r 0.238 -0.255
p 0.215 0.265

AST (GOT) (IU/L) r 0.215 -0.518
0 0.262 0.016*

Total cholesterol (mg/dL) r -0.047 -0.109
p 0.807 0.638

Triglyceride (mg/dL) r 0.215 -0.298
0 0.262 0.189

Creatinine (mg/dL) r -0.237 -0.311
D 0.216 0.170

*p<0.05.

THAS Yehgich. 2292828 GAolAA 1=-0.047
(p=0.807), AAh=r=-0.109 (p=0.638)2.2, SAA L A=
A} o3&} 247F r=-0.215 (p=0.262), r=-0.298 (p=0.189)°]™
creatinined A e FRRF o2 Z4H7F r=-0.237 (p=0.216),
r=-0.311 (p=0.170)0.2 BAH & GoJ5}x] oo ApaA S
UrEp olet. FAket of 2ol Al A X of W A A 1175
AL, AP AR AL A A 7L S A A 0 & §-0J5HA]
o2 S Ueh SlekTable 5).

T, AST, 22 AHE, 24X, creatinineS 3
ek, /1 vy BRI AR A 35 E-2 3
g EAEF 1=-8.766 (p<0.000)
£ t=-4.584 (p<0.000)°]™ C-peptide?]]
= 1=-7.034 (p<0.000), ALTol| A= t=-4.767 (p<0.000), AST
of| A= t=-7.393 (p<0.000) 2.2 SAH o= /417 vHd BY
ZEAAl A ALT9F AST O] sHato] -2k Ato] 7} QA| Lyttt &
FY2HEY SAAAGAME A =-0.760 (p=0.449),
t=-0.536 (p=0.593)2.F, creatinine| A+ t=-1.310 (p=0.193)
o3 FAXOR ATt vhgd BYEAR | AIA Htol -2let
Zpo] 7} §IAl UreRtet. B A AR B 77 s ALl A= Al
I} v BETHAALNAIA o] 23t Aol Lk QAL ThAL
AR A A = AT v BETEAARAIA Hatol

gl



Gofet xpo|7} QIAl VRt Table 6). 3Ak13} ukAl B 7+ A}
oA FApel ofAE Lol FEEY, T3EMA, C-peptide,
ALT, AST, 2FH AE| 2, ZAAH} creatinined HwHH] E-4]
Sttt BEE G Bato] ol tigh iy A 178 AT
2 g} ofzpoAlA ZH2F 1=-5.841 (p<0.000), t=-7.156 (p
<0.000)2.=, FFa A1) ot 5ol et 17 23 4
A BAL 72 1=-5.188 (p<0.000), t=-2.156 (p=0.042) &,
C-peptide®t H+2] FL el tieh 14 Axt 34 A o
A} oy &P Al A 212t t=-5.184 (p<0.000), t=-5.674 (p<0.000)
O & A FHA A= SAH 02 F ko] Bato] -ofek A}
o]7} oItk ALTS} B2 Fd doll st 13 23 17 AT
kel ozl AA 22 1=-3.803 (p=0.001), t=-4.643 (p
<0.000)°]aL, AST= ZH} t=-6.247 (p<0.000), t=-5.849 (p
<0.000)2.& FA}e} o] AR ALTS} ASTE] Hato] 5-2]3t Xfo]
7 Slet. FZeEl AE S Bte] Aol dih v A AR 5
AeFe dRpel ozl AlA 242} 1=-0.588 (p=0.559), t=-0.475
(p=0.637)°]aL FAH A= 22 t=-0.518 (p=0.606),
t=-0.246 (p=0.807)2.%, creatinine B2 TLAof tist 4
g A3} A} AR AlA 22} 1=-0.934 (p<0.354), t=-0.899
(p<0.374) 2.2 A 0 & FAL} o 2te] ato] Zpol 7} ik of
AR AN A= AR 02 T ko] Hato] 203t Aol 7}
T Table 7).

Table 6. Average comparison of normal and HBV subjects in
diagnostic markers

Korean ] Clin Lab Sci. Vol. 45, No. 1, Mar. 2013 13

=t
=

k=

HBV:= 19769 Blumbergell o] 'A% o] Al A4 0 & 714}
=2 AUER QR HEE F1L Qe Hiel# A o] shuelct
(Kim, 2010). 7 B 7HA2}2] HBs A of w2 e x| 3
A, 71715 AAL dIAM A SR R ARbe] ARt A of A= 62
Hpo 7k AQALt. SRR ] BE AR HAkel o AL o] AF
THAES B o xpo A4 AST (p=0.016)o]1 41t -3t Xfo]
7HUERE o, U 2] At el gl 2fel 7} glgit. o] = Tk
A BRI AR EC] B/ E S & =7t glolek. sA|vE 2k
AO] A7 H|SeoHA| Ve AL GRele] A & Kot Ss Y ks
3o Qlrt. o] A7 HBs aesrx]ofl wh2 ASTS] AIAI 7} o 2}
AT LR 212 A T ARte] 427 ok fof gt Ao 7} Qlet
£ A& 9 377} ot e R o Al AgAkRlef| vlsted
UM BEZ A ] SR A AR S EE ) T3k A Aot
C-peptide*ef|A] f-2] g K] 7F 9let. 2H7 155 HALRI ALT*9F AST*
o] A3} ZgARRlef| v|ste] THg BETHAR SN AIA F-2J3t Xl 7}
AT T3 41T g BETIEARE EAte) oA 2 Uo] B 1
SHAS FE TG Aot of2pro] to] o3t Ao 7} 9l
GoEA A0 gapel ofzxe] sgto] Folgt Afol7t glor
C-peptide®] FA*e} o2 I gto| o] gk Xfo] 7} 9k, ALT)
7ol A = Rt o2 R-oJ3t Ao 7} 9l a1, ASTEE AF9t
oj2p+o] sggto] foJgt xpo] 7} Qlet, m A] Al A= Eatel of
Aol A & 23t Xpe] 7 gl e p<0.001).

Lee (1997)2] ¢1-of wk2 1 vHg BE7HARR] wApet of 2 1

b oy

~

Table 7. Average comparison of normal and HBV subjects in men
and women

Men Women

Fasting glucose (mg/dL) t -8.766 Fasting glucose (mg/dL) t -5.841 -7.156
P 0.000* p 0.000* 0.000*

HbA1c (%) t ~4.584 HbATc (%) t -5.188 -2.156
o 0.000* P 0.000* 0.042*

C-peptide (ng/mL) t -7.634 C-peptide (ng/mL) t -5.184 -5.674
o 0.000* P 0.000* 0.000*

ALT (GPT) (IU/L) t -4.767 ALT (GPT) (IU/L) t -3.803 -4.643
D 0.000* p 0.001* 0.000*

AST (GOT) (IU/L) r -7.393 AST (GOT) (IU/L) t -6.247 -5.849
P 0.000* p 0.000* 0.000*

Total cholesterol (mg/dL) t -0.760 Total cholesterol (mg/dL) t -0.588 -0.475
p 0.449 p 0.559 0.637

Triglyceride (mg/dL) t -0.536 Triglyceride (mg/dL) t -0.518 -0.246
P 0.593 p 0.606 0.807

Creatinine (mg/dL) t -1.310 Creatinine (mg/dL) t -0.934 -0.899
p 0.193 p 0.354 0.374

*p<0.001.

*p<0.001.

www.kjcls.org
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T Qledl F=oF HOMAAIF7E frolstA| =9kt thakgo=t
HE % ;SUB ?10] 13.7%, g BRI AAF 17.9% % F-ol et A}
o]7} AT p<0.001). T3 Qlad #Hg 5ol thgt v/ BR
7rdel A wxgHlE HOMA indexolld 1.534 (AlZ]4t7k
1.158-2.031)0]3, QUICKI criteria®lA 1.566 A&7k
1.124-2.182)0. & FAA 0 & {osl¢lrh. whetba] v BEZHA
2 Qlad] AT fo3 Aol qlot. Tt Park (2009)9]
Frofl w21 Q14 %% (p=0.004)2F HOMA-IR (p=0.028)&
/3 BELF A A] ARl v]Sko] §-213F &Kol 7} Q1 3it. £19]
TEXY 2 Aol M E v B dled AT 2o
Aol itk ok A oY Atek= g Qe =2 HOMA-IR
BE ARl Al A C-peptide 5=7} Q1
e TR Qled FuE 2 gheeittal of AR AL 917
(Polonsky$} Rubenstein, 1986) C-peptideE /\}ﬁﬁ}oﬁi}
TN A= 2oLt o] Foll FakE WA o] witol
= AR E} WA E R 3 HAfol A= el
Aol Al f-2J8t Xfe] 7} §Iit. o] = thAMd dehe 57
o] BEFIL A+ t A} A Egto] UrEWr
WS o0 & 54917 wisze]] & Ao 1%

P o=

rO

=

¢

o ng Mo

r’i‘
o4
A P | O S

GUENS=,
#4)
S
50t
o

oft 1%

of

ni
rir
>

°—>; —[ol~ —!
552
S
tA

e e

Ao} 427} Ao} Ao} o] 4] Aol 5 &
1 vh= GAITE HBV| o af e == of 2] E‘rﬁ
o]0l 27|13, AL EA] Bl Thefst 1t
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