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WE . B BT AN X RAEHBY) BT A 5 6kiE 3 B T (ATX) /& 5 5 8 (LPA) 155 444 4
G VER BARRAE] . Frik AR ES R HIEE A HBV S ATX ZIA 6%, Western blotting #-tl HBV 40
FAR HepG2215 #85E & 38 HBV R 37 & & HBx #7 PreS2 #J HBx—HepG2 f# PreS2—HepG2 4 I, 3T B8 21 Hep G2
R ATX B8 Rk KT, RIS B M HBx Fo PreS2 34 ATX B 3h FVE M . #4258 K ik HBxAn
Pre—S2 849~ R ok M £ % 48 I HBx—NIT PreS2—NIT, i) 7 4 3tk £ Z 5k 69 v, #) rAAVS—1.3HBV £
R RIES C57BL/6 N R A HBV D JBEA, NC A EH R AR AR K69 C57BL/6 D o AN RAE2 o/kg I
EHB BAERATAER TR (GTT) . RARAEE— TSR % BB S 5 R 3 e fr 4 5T R A s 5,
fHLPA, M A R T . ER HepG2215 00 ATX & O A8 £ A & & T HepG2( P <0.05) o PreS2
5ATX Boh T 4R ARAFHBERZTATX BIATHEA(P <0.05) , HBX 5 ATX B3 T 2 F A0 T
FHERSH TATX B3 THF£4(P<0.05), HBx—HepGZ AL ATX & G A s Rk & & T HepG2 % o
(P <0.05), PreS2— HepG2 meE T HepG24afit( P <0.05) . R B WK B LPA J& NIT 0 fUik 8 % 4 ik &k
T, ZF AL FEL(P<0.05). 1~3 pmol/L LPAARST R KB 5 M & & 5k 2 fi 48 % (r =—0.990,
P <0.05) . HBx—NIT %8 It 7 An Ki16425 A7 49 W £ & K -F A& T NIT 28 Je (P <0.05) , PreS2—NIT %8 feL A% T
NIT %8 ff (P <0.05) , NIT.HBx—NIT #= PreS2—NIT £ JfL 5 m Kil6425 /5 69 Mk B 2K PR K maT & (P <
0.05), SREr4ad 7 LPA AR £ A F ¥ = M 480K JE E ST H) B HEJE 49 60,120 min -F 3 e 45 R E Fe s
R E & T @AR(AUC) F 4 8 B4 & (P <0.05), FIiEGH 455 15 min f 5 M B E R E
A M B F R 6 AUC RS 3 B 284K (P <0.05) . A HBV /1 & GTT sS4k AUC %4 69 ROC ¥ &% 2 7, W
L E AR A 0.770(95% CI:0.556,0.984) , 5 FH # 60.00%(95% CI:0.122,0.738) , # B # 90.00% (95% CI :
0.555,0.998) , JA HBV > R = M ¥ IR E 284 49 ROC wh &%, B 7, v R @ AR % 0.865(95% CI:0.703,1.027),
B A 80.00% (95% CI:0.444,0.975) , H B 1 60.00%(95% CI:0.262,0.878) . SRI2AMk £ B 4 feh A6
o, B FRBIGHCY D T AR, M ARSI HKR T (P<0.05), 418 HBVAXAY %G HBxA=
Pre—S2 LI ATX ¢ kik, 343% ATX/LPAME S, FEM B E5ubdrh), WatEr4, BRasTH.
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Abstract: Objective To investigate the effects and underlying mechanisms of hepatitis B virus on impairing
glucose homeostasis through the autotaxin (ATX)/ lysophosphatidic acid (LPA) signaling. Methods Gene
expression databases were used to analyze the effect of HBV on the expression of ATX. Western blotting (WB) was
performed to detect the protein expressions of ATX in HBV-expressing cell line HepG2215, HBX-HepG2 and
PRES2-HepG2 cells stably expressing HBV trans-regulatory proteins HBx and PreS2, and normal control (NC)
HepG2 cells. The dual luciferase reporter assay was applied to detect the effects of HBx and PreS2 on the promoter
activity of ATX. HBx-NIT and PreS2-NIT, the mice insulin-secreting cells with stable expressions of HBx and pre-
S2, were constructed to detect the effects of HBx and pre-S2 on insulin secretion. Mice models of HBV infection
were established by injecting C57BL/6 mice with rAAV8-1.3 HBV via tail veins, while C57BL/6 mice injected with
the same volume of normal saline were set as NCs. The glucose tolerance test (GTT) was performed by
intraperitoneal injection of glucose at a dosage of 2 g/kg body weight of mice. Serum LPA, serum insulin and blood
glucose were measured by liquid chromatography-mass spectrometry, ELISA kits and blood glucose analyzer,
respectively. Results The protein expression of ATX in HepG2215 cells was higher than that in HepG2 cells (P <
0.05). The luciferase activity in those co-transfected with PreS2 and ATX promoter was higher than that in those
transfected with ATX promoter alone (P < 0.05), and that in those co-transfected with HBX and ATX promoter was
also higher compared with that in those transfected with ATX promoter alone (P < 0.05). The protein expression of
ATX in HBx-HepG2 cells was higher than that in HepG2 cells (P < 0.05), and that in PreS2-HepG?2 cells was higher
than that in HepG2 cells (P < 0.05). There were differences in insulin secretion among NIT cells treated with
different concentrations of LPA (P < 0.05), and the concentration of LPA was negatively correlated with insulin
secretion when it was within the range of 1-3 pmol/L (» = -0.990, P < 0.05). The level of insulin in HBx-NIT cells
before treatment with Kil6425 was lower than that in NIT cells (P < 0.05), whereas that in PreS2-NIT cells was
lower than that in NIT cells (P < 0.05). The levels of insulin in NIT, HBx-NIT and PreS2-NIT cells after treatment
with Kil6425 were higher than those before the treatment (P < 0.05). The serum level of LPA, the mean
concentration of fasting blood glucose, and mean concentrations of blood glucose and the areas under curves (AUCs)
of blood glucose concentrations 60 and 120 min after glucose injection in the experimental group were higher than
those in the control group (P < 0.05). The serum concentration of insulin and the AUC thereof 15 min after glucose
injection in the experimental group were lower than those in the control group (P < 0.05). The receiver operating
characteristic (ROC) curve based on blood glucose concentrations in the GTT of HBV-infected mice showed an
AUC of 0.770 (95% CI: 0.556, 0.984), a specificity of 60.00% (95% CI: 0.122, 0.738), and a sensitivity of 90.00%
(95% CI: 0.555, 0.998). The ROC curve based on the concentrations of fasting blood glucose in HBV-infected mice
showed an AUC of 0.865 (95% CI: 0.703, 1.027), a specificity of 80.00% (95% CI: 0.444, 0.975), and a sensitivity
of 60.00% (95% CI: 0.262, 0.878). The homeostasis model assessment-beta cell and the insulin sensitivity index
were lower and the insulin resistance index was higher in the experimental group than in the control group (P <
0.05). Conclusions HBYV trans-regulatory proteins HBx and PreS2 up-regulate the expression of ATX and enhance
the ATX/LPA signaling, leading to inhibition of insulin secretion, abnormal glucose tolerance and impaired glucose
homeostasis.

Keywords: hepatitis B virus; trans-regulatory protein; autotaxin/lysophosphatidic acid signaling; glucose
homeostasis

LN 59955 (hepatitis B virus, HBV ) BT EC S YT 2 R 5] 24 4> 9™ B4 ) fel

CHB §#i&

(R 2 02 M I R B L O R S A 3R 1 2 3k T AR ]
A, A AR AR 2 BRIE M HBY B N
4 2.96 42", 3% E HBV e \ 2 5 25k =
gy 22— AW IR E T R HBV 2 1 A B 0
2, LR 12 2 F R (chronic hepatitis B, CHB)
SR BRI AR FEAR CHB M 566 98 R, % B HBV
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%516 ) KA, 5 ZAUTR

Bl A 202 A T ILBRARRR LS 5 BB R S A T B LRI TS

Vs 0L I 8 D T5 1 A 43 s TRORE B 1, X I I G
JIEL ARk 79 7K fige 2 40 B A0 3 I 8% AR B2 (lysophosphatidic
acid, LPA) By E B . LPA & B A 2 B W50
N AE S 2 77 0 S 6 N4 MR E ) G 2
B2 K (LPA 3244 1-6) A0 EAE FH , 2R I 3 2 A Rl G
BB Z R g, KEMIFRERH, ATX/
LPA {5 S ZEMRIG & B 45 Az "> VR A 17 40 At
Gy AR AR B R e R R AR A O S R A0
T R 817 LT AR Bl koo B R AR R
ik P2 A5 B o R B DDA OG o T ARk, ROR Bk 2 1 F
FEAR Y, ATX/LPA {55 ¥ KRR IR &I 1) 2 A 3010
B AIG IfL 3 P ATX AT LPA /K7 7] i 3% ok 38 & IR ik 1
DR % /0N B A R 5 2% Sl R A 8 B T FE . LPA D
il 5 i B MR R /N A B 5 2R A, I A 4 A
B, ATX/LPA (55 2 5 N5 T 10 JBE & R 41K
P, H AR 5T R, HBV B35 I3 kS I #)
ATX F BT, MASHEE AT T/E & 3, HBV 119
X 25 M (HBx) AT 076 ATX £ 5 s 1, LR ATX 1)
F ik, $I8 HBV 8% 4L AT 18 5 ATX/LPA {5 5™, 4R
1M, ATX-LPA {5538 % 75 CHB H &4 IR & HIL
Hh R AR G R AR

XF 52 [ [ 57 A 0 4 R AE S H 0 (national center
for biotechnology information, NCBI) 3 Kt B s 3
(http://www.ncbi.nlm. nih. gov/gds/) 13k H 122 4] HBV
YL BB OE RN 6 9 1E F N AL SURE S 0 3 RO B
GSE83148 4 #4714 W) {5 B 2= i B i 45 R 2w
HBV B 0] | ATX By ik o B, A B 52 i
HBV J X 8 75 2 11 HBx Hl pre-S2 2 3k 2% /& F1 HBV
N ERARRY | ER AT A0 FIR Y BF 5% HBV 8 G4 X ATX/
LPA {55 152 ) S X7 2 MR AR A 0 VR -

1 RS

IR

20 H 6 JES i HEE C5TBL/6 5256 /N B [ HE bk
B “7 g S 56 g W v o [ S 56 3l W AR 5V AT HIE S
SCXK () 2016-0041, 5 5% zh {14 o] UE %5 -
SYXK ( #.)2016-0167], A JH ¥ 40 il 2 HepG2 41 i |
HBV & 22 235 HepG2215 41 il i % il 4% 302 & Bt 157
I, NIT 20 0 [ 35 E R0 32 0 AR, AR 2
fit1 293T g [ v [ Bl 2% Be 41 M2, & % DMEM 3% 557
B FI2K 5B R HER MER.

1.1

NEE 4 g 2R I fiR R ] 98 [ Gibeo 23 A, 80O 28 MR
BRI TR pGL3 FR AN B B S FR T A S R A
50 & 408 A 52 [E Promega 23 F] , Lipofectamine™ 2000
B e gk 7). #2382 R peDNA3L (+) I H 3£ [H
Invitrogen 22 & , 5196 B0 DU F 4 IR AE ) TREA
RN ] 58 % . tAAV8—1.3HBV i FI 4 [ 4t 57 7 hn A
gy F BE 2 WF 5% T, LPA A5 M & I 55 [ Sigma—
Aldrich 23 7], ATX $L4& K B —actin 14 [ JE[E Abcam 2%
7] , Western blotting RANFEM I AL R EREE
BRI, 48 995 7 2 AR KA s T e B I ) g
I F] L /N BB A LR & (ALPCO Catalog
Number: 80-INSMSU-EO1) 4 F 3% [§ EMD Millipore
/NEIS
1.2 Western blotting ¥l ATX E B #EX RiX =

20 20 S A L0 AR AR A 3 VRO s AR R
AT E A S T . B30 pe MR HNEE, &
SDS-PAGE ¥ i LUK & e 28 SR A — 980 & M B, 5% 2
I3 712 P 3 P B BE 30 min, TSBT 36 6, i A
ATX PR, 4 CHARIT R . TBST % W UE AR, hin A 5
H 1 S AL W il (horse radish peroxidase, HRP) #5 ic 1)
TPU, S EE 2 he TBST ¥R, ECL &Gk 7
&, B R & W E %5, M Gel-Pro Analyzer
W 5E 2 XA KT . L B-actin fE R NS, L) 2728
AT ATX A AN Rk
1.3 WEXEZHmIREERLN ATX B3 FE5¢
i

ATX Jit 87 AH X T35 P4 4G I e JOSHITA 452977 7
HEAT , FEA AL 3R . (DHBx Fil PreS2 L% 36 18 4 A 1 14
%, UL HBV 4= 3& K 4 J¥ 31| (GenBank accession no.
AF384371) 151 )" 18 HBx , PreS2 3L A, 3 4E 5|9
W3 23 9 01 EcoR T M1 BamH T Y7 25 F 51 . B
& B £% 52V (polymerase chain reaction, PCR) 7= ¥ 73,
e A pGEM-T Easy # f& , iff 1fii B EE Y1 T v B A
peDNA3.1 (+) # 4K , 14 & peDNA3.1 (+) —HBx Al
peDNA3.1(+)-PreS2 EAZ R IR A, JR75 1Y 11 41 4k i
22 DNA TP 258 . @ATX 3 37 XU 6 K R 45 3L
AR, DL ATX 3 R F 51 (GenBank accession
no. NM_001130863 ) 7£ £& i Il H J 8l + , 7697 4 )5 3
T o1 W i 2 500 Kpnl F1 Xhol B HIA7 &5 . #4”
49 ATX A 817 51 5L A pGEM-T Easy Vector, 3
Jif Y] Teasy—ATX WV 58 f& A pGL3 J5i ki 44 # pGL3-
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FpIE AR ek

i34 %

ATX 5 3l WLaE Ot R B i 45 ZE I Bk . B HBx Al
PreS2 XF ATX Ji 2l FVE FH K2l , pGL3-Basic Vector+
pcDNA3.1 (+) kg, pGL3—Control Vector+
peDNA3.1 (+) A FH M XT B2, pGL3-ATX+pcDNA3.1
(+) 4 ATX J3 3h 1 2H %% Y HepG2 4 g , 45 I pGL3-
ATX+peDNA3.1(+) J7 s FiftE. LLATX G 34k
X B8, pGL3-=ATX+pcDNA3.1 ( + ) —PreS2 4 PreS2 5
ATX 2 8 P54 |, pGL3-ATX+pecDNA3.1 (+)-HBx
A HBX 5 ATX Jii 87 354 Ye 2 54 U HepG2 40l , K5
I HBx 1 PreS2 Xt ATX J& 2+ B /E M, BT A %4l LA
pRL-TK # R AE NS4 1E . TR BPEE ATX S 30 F 41 1E
hpXf R, PreS2 5 ATX JR 8 7L 44 Ye 20 HBX 5
ATX A s PR Y 4l R S0 d] o T 2R AIARFE YL 24 h
S, A A B ) G U A R Y

1.4 HBx#PreS2{8REEHBEMMENRKS
a%

HBx F1 PreS2 J K il ) Fy Bt DL Je 4 R4k LV5 2%
T4 CHEH 16 h, FY Rz, P 5
Bk b AR T A TR B /) A7 0 5 25 7 o
345 LV5-PreS2 il LV5—HBx 8 26 JFOkL . K 8 4 FokL
FLVS 59 5 % b B 5 L 26 ikl (pGag/Pol . pRev .
pVSV-G) F 1.5 mLICILiE DMEM HEA) . 55H1.5 mL
JCIML 7% DMEM 5 300 wL RNAi-Mate JR 2], K5 45 1R
A 20 ~ 25 min J5 0 A F) 293T 4 g A 42 2% 05
BE o SO A0 ML O VR E 2 A 0 08 s B DT E AT 7
HONTPER Rl
1.5 Fa7%E R i& HBx #0 PreS2 & H A HepG2 . NIT
il 2l gF = v

HepG2 4 75 10% it 4 175 (1) 5 % DMEM 5¢
RIS . WA KA B> 80% B, L) 2 x
10° A~/FL 40 i 25 B 32 b T 24 FL AR, 35 R S &
FH. NIT 4 AE &7 10% . 55 % 100 w/ml, \ BE &R
100 u/mL.90% F12K i 56 552 555 55 . A2 x 10741
0 2% B AP T 6 fLAR T B RS & . LV
LV5-PreS2 F1 LV5S-HBx 12 % 8 1R 2 T & Rk B R
5 pg/mL 1Y R BE e o8 42 15 97 5 K TR A 18 1 Y o8
SR FRELIN A HepG2 40 M Al =k NIT 20 Mg b+, i A
R W4 7 25 7 5 R A vh B IR 2 O R A 40 i B e R
iK90% ., 2 HU4H A S DNA , PCR %  HBx Fl PreS2 3
o BH P ) AR 45 B3 8 3 38 HBx 1 PreS2 25 11 1Y
HepG2 NIT 4l ity .

1.6 BEREAEESESWIE

55 9% HepG2 . NIT 4 Jifl % fill & 2 35 80% Ji5 , 4%
2.5 x 10°A4™/£L 40 i 25 B2 43 0 45 Fh T 6 fLAR H , B5 5%
4 d 5T . FH 1 x PBS PR s 6 FLAR H 4 ff 2 ¥k,
£ fLH A 1 mL Krebs—Ringer 2% % i 21 it 11 1% ~F
7 30 min, ¥ bR ic 4 19 48 41 50 B0 A 2 mL = b
DMEM 35 55 5£  Ki16425 (10 wmol/L) /& 4 DMEM %%
FEHLPA(1.2.3.5F18 wmol/L) & B DMEM 15 73 3,
S 2 h RIS NI 240 i 3 0 JR 05 3=, B 5 2R R
DU 248 B 3 VA B 2R MR B L LA e Ak 4 i O
A7 4 B T 55, 24 A A B s A B T A A I R B
VU, T A TR L 15 2 30 G T 4 i 5 A PR
JE, P TF 8 5 22 43 il i
1.7 HBV/MRIEES I

ANER DA T x 10" v/ HU5) 1 28 8 i Dk 1 2 rAA V8-
1. 3HBV JEATAE R4 ), Ko B 2H Ay 1 SF 1) 44 FH A= 38
R K 10 JE i €57BL/6 ME R 10 Ko Fr /N A
RS YOK 3% 4 J8 J5 R i B HBV 945 DUEL,
>10* TU/mL A E R RL AT W 2h o 3l 592 9 7E e bk
= 2 g 52 56 sh ) v o0 58 B, TR % 2% RN S 58 B E 1Y
J A% e 5 ] g R I 5 BT S 0 Bl W 4 B S R 4 R
HEAT . HBV S/ L 0 A A 2 2 e 1= 2 A2 B

BLos WA

1.8 MEMEIXEKNERERE LPAIRE

IINERFR 2 gk M 1S T SR A A A0 A AT R T e i
(glucose tolerance test, GTT ) o I AR 0 328 450 A6 ) /N Bl
23 N I, LA R 4 % 5 N2k 5 15,3060 FT 120 min
PR I AR R, 1 B () 5 A o 3 Uk . [ AR
GTT 2 2 v 1 ML AR AS T 106 B 2%\ LPA MR A
1.9 MiBERBHERMLPARNE

/0N BR A% Ji 8 2 D0 790 6 15 W 45 U i 3 JR
S Z VR BE o I VAR i - T B R Tk 43 B Il T
LPAMREE, LUIXFHRZL R XS HR, 133 5050 40 LPA ¥R
(AR X R ikt
1.10 EESREES

M NCBI GEO DataSets %% & 72 1 '~ 2% GSE83148
F RS B s L B GEO2R 1. B (https://www. ncbi.
nlm.nih. gov/geo/geo2r/ ) 43 Ht HBV J&& 4 X ATX JE [ %
IKHISEIR . HBV BYY2H 2 122 41~ HBV B4y /i 5 4
BUREAS X B 6 > 1IE 3 AN ZUREA, L P <0.001
RBR AT T, AR KL A
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%516 1] R4, % LN

i 43z 2 R T A BRI R 15 5 B e R A AV L B LRI 52

111 FitFEH®

EH 53 Hr >k H] GraphPad Prism 6 G2 i+ 5. it
R DL+ bR 25 (v 2 5) Fom, WA H ¢ K0 50
ST 50T, E— 25 P LU 3 LSD—t K 30 , A OGP
53 Bt H Pearson ¥ |, 23 i 32 1 3% TAE FR1IE (receiver
operating characteristic, ROC) fiZk . P <0.05 2= R7FH

GiiteriE Lo
ZHR

HBV il ATX By R i&

FE RS B i B A3 B 45 R AR OR | HBY [ 3
JA 20 ATX 5 B3k 1 (P =0.000) (UL 1) .
HepG2 . HepG2215 41l s ATX & 1140 % 2835 543 51y
(1.04+0.10) . (2.17 £0.06) , 2 t K56 , 22 A4 G iT#
B X (r =20.209, P =0.000) , HepG2215 41 il & F
HepG2. 1ESEHBV LiE ATX (%5, LI 2.

2

2.1

40
30 1 i

a A

S 2097, .

AT R
0_ T

4
~log, ({5475 1k)

B EESAREHEITANLE

HepG2 HepG2215

B2 HepG2.HepG2215 i ATX EH & E

22 FBEATXBHFEAEMELEILER

23 BRI ATX 5 8l ¥ 78 6 BTG 1 (0.09 =
0.03) , ATX Jii 2l 5% 4L 21k (1.00 £ 0.07 ) , BH M X i
2 K (2.59 +0.03) , PreS2 5 ATX J3 h 7 HL 5 Je 28 hy
(1.15+0.04) , HBX 5 ATX i 3 7 %% 4L 40 K
(1.47+0.05) , & H EZ /W, ZRAGIT¥E L (F=
3202.000, P =0.000) . PreS2 5 ATX 3 3 7 Mok e 2

we O EENE R T ATX R sh F 7 Y 41 (P <0.05) ,

HBX 5 ATX Ji 2 3 5 Y 21 () 5 O 22 i 06 1 =
ATX B 8 T Y41 (P <0.05) . 3275 HBV PreS2 % 11
KX A AEH T ATX A sh 7, I ATX 3k .
2.3 HepG2,HBx-HepG2 #1 PreS2-HepG2 4 ff
ATX ZERHEXMRIEZLR

HepG2 . HBx-HepG2 il PreS2-HepG2 41 fid ATX
A AR R B9 R (1.04 £0.10) L (1.76 £0.04) |
(1.47£0.07) , &5 2000, ZRA G ¥R L (F=
102.036, P =0.000) . HBx-HepG2 4 Jfil %5 T HepG2 4l
Jiti (P <0.05) , PreS2—HepG2 £l il 5 T HepG2 4 i (P <
0.05) . $i7% HBx fl PreS2 1] 4 5 HepG2 41 ffl o ATX
M RIBIKOF, 3X 5 WU G FR WA HBx Fl PreS2 4
FIX) ATX JH s FAERZ R A0 & . WK 3,

1 2 3

T 98 kD
N g— a— —
—— gy e 1) | ])

B-actin

1:HepG2; 2:PreS2-HepG2; 3:HBx—HepG2.
3 HepG2.PreS2-HepG2 #1 HBx-HepG2

M ATX BB EHE
2.4 RIMARERELPARNIT 4R R E SR
AELLE

AN 1.2.3.5F18 wmol/L LPA J5 NIT £ fifi g i)
F 4y W 3k 4 A (409.82 £ 11.16) | (321.28 +
78.14) . (230.34 + 38.83) . (280.78 +45.13) . (270.83 +
54.36 ) ng/pl, 7 2200 HT , ZE R A G EE L (F =
6.091,P=0.004) . 1~3 wmol/L LPA ¥ 5B 1% % 43
W5 UAH 5 (1 =-0.990, P=0.000) .
2.5 HINLPAZEIMFIF Ki16425 BIlGHIE S &
KELEER

NIT . HBx—NIT FI PreS2—NIT 41 il 75 hil Ki16425 Tij
P 5 B KO A, &7 2203 ERA G EE X
(P <0.05) , HBx—NIT 4ff it ik T NIT 2 Jfd (P <0.05) ,
PreS2-NIT 41 g {IX T NIT 41 i (P <0.05) . #2 /% HBV
05 NIT 40 g g 5% & 7K F- . NIT . HBx-NIT Fl PreS2-
NIT 4 9 i LPA 32 (00 il 351 Ki16425 J5 11 i &5 &
P LA, 22 5 G124 X (P >0.05) . NIT . HBx-
NIT 1 PreS2-NIT 21 1 5 il Ki16425 i J5 (14 g & oK
T, Z 75T % E X (1 =6.414,8.809 Fil
7.115, P =0.003 ,0.000 F10.000) , % 1 5 A8 43 T 5
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i34 %

$2 7% HBx 1 PreS2 38 3 LPA 1l ] NIT 40 88 04 JiE 5 2
W, WK1,

Fz 1 NIT.HBx-NIT #1 PreS2-NIT ZHRaZ N Ki16425

BIERIBESRZEKTELRE (ngul, x+s)

ISINKi16425 R ISINKi16425 5 (1)
i 7S /S
NIT 444.828 +9.660 581.107 £ 57.513
PreS2-NIT 392.876 + 20.816 552.820 = 46.248
HBx-NIT 259.275 + 37.369 540.893 + 67.867
F{H 46.842 0.424
P1H 0.000 0.669

2.6 LIWASXRAMELPARENENRIEZE
25

ST 2H 5 % IR 20 0T LPA MR A M ek
A3 R (1.42+0.50) (1.00+0.14) , & 1 K3, 2 554
St 2p 3 X (1 =2.585, P =0.019) , S5 K 4 5% % 1R
His o
2.7 EWHAEWRAFHTEMERE GEHEH
PERE N BB (8] 34 M AR B | ik T EFAR FIAE R

SEHGZH -1 R AR FE R (6.59 + 1.96)mmol/L,
XiF BEZH 4y (4.65 +0.82) mmol/L, 28 1K 3 , 22 5+ 4 4i it
2R X (1=2.892, P =0.009) , SLHG A A IR 2 vy o 5K
6 20 7 5 A 28 S 119 60 . 120 min ~F- 347 i B8 ik )3 43 )
J9(18.16 £3.16) . (17.13 + 1.17) mmol/L , %} B 44 43 51
H(14.08 £1.37) . (12.11 £0.37) mmol/L, £ t ¥ %6, 2%
S Bt X (1=3.744 .3.900, ¥4 P =0.001) , 52
06 20 ot IR v o S L Il R R B ROC T 4% 7 it

2% F 1 FH (area under curve, AUC) V- J{H 5 (67.89 +
2.91) mmolh/L, XF B8 £ 4 (60.12 = 1.12) mmolh/L, 4
K56, 2 R A Goit 20 (1 =2.491, P =0.023) , 525
L B =
28 WHMBTHEREBRRE.IHBEHER
15 min MiEREBERE . MiFRESEKFERNAUC
ER A

SEE A M TE A MR RWE N (164
0.08 ) ng/mL , XF BE 414 (1.61 + 0.09 ) ng/mL, 48 t K55,
ZRTGI#E L (1=0.792, P =0.439) , S2E 41T
A5 %5 B )5 15 min I T BE S R W E N (1.80 +
0.17 ) ng/mL, X} B 40 4 (2.05 + 0.13) ng/mL, £ t K5 56,
EREGHFE X (1=3.580, P =0.002) , 5256 41 %5 %t
HROZH AR o 52 50 20 1 v TR 5 R K OF /9 AUC {E
(6.74 £0.16) ngh/mL, %} /2 247 (7.19 + 0.13) ngh/mL,
gk, 25 A% E L (1=2.236, P =0.038) ,
S0 2 A R HR ZH A
2.9 ROC HiZ& ot

HBV /) Bl GTT Ifit % (1) AUC 2} 0.770 (95% CI:
0.556, 0.984) , ¥§ 5 £ 60.00% (95% CI: 0.122,
0.738) , £ J8% % S~ 90.00% (95% CI: 0.555, 0.998)
HBV /s Bl 25 1 1fi 4 ) AUC 24 0.865 (95% CI1:0.703,
1.027) , 5 51 K 80.00% (95% CI:0.444,0.975) , £
JBAE K 60.00% (95% C1:0.262,0.878) . ROC £k 4>
Brig R, 4 2 (40%) HBV /)N B 25 I8 1% ik B K F I
FHE , AFAE R & 32 0 DASE 6 21 2 I i e 5 R
W B2 FN G I3 8 &% 32 Wk 2 AUC A ROC i1 42 43 #r
AR REARAS I 5 2 0 W 2 Bl (A (P >0.05) . W3R 2
fE 4.5,

+£2 HBV/MRIMHE.MBFEREGTT M#EAUC. MiERERZE AUC I ROC M4 S thSE

5 95 % CI Tk 95 % CI e 95 % CI
€zt F AR E P{H AUC ——————— — ETT—
THE ER % TR OER % TR OEKR
HBV /N2 18 i 5350 mmol/L  0.006  0.865 0703 1.027 60.00 0262 0878 80.00 0.444 0975
HBV /N GTT iU 66.130 mmolh/L.  0.041  0.770 0556 0.984 90.00 0.555 0.998 60.00 0.122 0.738
HBV/MNRES @R 2 - 0.131 0.700  0.460  0.940 = = = = = =
HBV /N GTT 1ML 35 5 15 2% - 0.096  0.720  0.493  0.947 - - - - - -

210 FHAEBREBZ=IEHILE
WO 5 B 40 i DI RE 45 B e 5 R U R B R

BRIV BULEL, 2 %, BRI A G E X

(P<0.05), 55641 s & B 40 e D RE$5 55 g & 28 ek
FRECE /N F X R AL, B 5 B ARPU IR B F X IR
3,
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1.0 ' *
0.9 1
0.8 1
0.7 1
0.6 1
0.5 %
0.4

0.3 % 4
02 4 —a— HBV /]NRZS I8 i

3 %% ;l‘
0.1 % EE

0 T T T T T T T T T
0 0.1020304 0506070809 1.0

15k

4 HBV/IRZTREMAER ROC Lk

xR3 WABEZIEHLEE (rxs)
1 JBE 2 B 40 L i I 25 TR o i ZZ T
: Uitk EiEe R
SIS 1.87 £ 1.30 0.09 +0.02 0.49 +0.15
X} A 2] 3.60 + 1.44 0.14 +0.02 0.33 £0.05
t{l 2.820 5.590 3.200
PiE 0.011 0.000 0.005
3 itig

JUAE O B 2 1 I R BF 5 4t CHB 5 8% FR
RRAH G, {H CHB I 5 0l JR s 19 & 9 BIL il A7 ke = 512
U EE . 25 HIBAHIE T 5 KR 1 HBV (975
BEACI 58, TG 7 04 JH 9 R S 2 2R e 4 47 ) 25
BE P, FEASHESE 45 3, HBV AT 3@ aof 3 58 ATX/
LPA {55 FHFR A .

G, ARWFST A R LB, HBY [ H ATX £ ik .
53 AT NCBI K PRLES 04 22 (19 GSE83148 4l iy 45
R, HBV B BE A P AL 80 ATX R ik B .
Western blotting 53 i 5% , HBV 41 g #k HepG2215
) ATX 2 &5 2 5 T %5 B8 HepG2 4l il . % F ATX
ATV R RS T D 36 1k, ATX 235 b V844 184 95 v 1t
4 i 16 D 7K A7 25 1008 P 156 A0 2 B LPA , Jin 5 ATX/
LPAfEYS . AR XME, 5 LR HBV L ATX ik
14 43 BT RS2 36 245 SR AH — 350, AR BiF 5 o S 56 4 i T
LPA K- F Xt B2 . B AT M AR A HBV 520 ATX
FOEMBEE A . UL, X R HBY [ ATX ik,
M 38 ATX/LPA {5 5 M VE R kg & 3. it
Hh B3 I A G 2R A HBV S = 35 B H
HBx il PreS2 X} ATX £ ik B 52 1A, 285 S & /s X W Fp

1.0
0.9 1
0.8 1
0.7 1
0.6 1
0.5 1
0.4 1
0.3 1
0.2 1
0.1 7

0 1 1 1 1 1 1 1 1 1

0 0.1 020304 050607 08 09 1.0
1455

TRk

" g HBV /)N EUfLHE

5 HBV/NR GTT M#ER ROC fh%k

HBV J = 37 2 (L ¥ T G ATX g s Fisi . DA
Western blotting K 73 B A2 2 26 35 HBx 1 PreS2 45 14
i) HBx—HepG2 Fll PreS2—HepG2 41 Jid , 2% 5 i 715 X
Al HBV S 200 5 8 AR E R IR R 4, ATX 22 1
KO- 5B 2 R T X B HepG2 4i i, ax Sb 45 SR 1,
HBV S 45 25 [ HBx Ml PreS2 ${1% ATX Ji ) 7 /&
2R TR ATX 35 1) B AL

HOR AR 45 210, LPA  HBx 1 PreS2 #1
NIT 4 Jfd (9 JG 5 2R 43 W, JF 38 1 LPA A2 A& A 5 X ik
5 F 53 WA 0 A o T W R R I 2 A
SEEH, LPA #1046 NIT 48 f g £ 2R 430 W, 9F Hax
il AE FAE — 2 1) LPA ¥R 33 Bl N 5 LPA MR 3 52 67 A+
K I B ZRAN SR RFRE, LR LA
5T 4 1B LPA #0361 1= A8 TR TR A b /D BRUA JBR &) 3R
A3 A3 I L3k o4 kil VR T 9k LPA 22 PR 54 741
Ki16425 fif B , $ 7 LPA 38 33 HoAZ (A S 90 i s 2 %
Gy R, RUE &8 HBY R UIE T E A
HBx Fl1 PreS2 ) HBx—NIT F1 PreS2-NIT 41 g i il 1 2%
53 WA RS T 6T BECNIT 48 i, ¢ B 3k 5 Fh HBV sz 20 79
AU NI 240 B A 5 3R A b . AN AN, B 5
FrPin A LPA SZ AR 4555 Ki16425 7] i 2% & #F HBx—
NIT Fi1 PreS2-NIT 2 Afd 119 JB& &% 2% 43 W , $2 7% HBx Al
PreS2 Xif NIT 201 it g &5 22 7306 1 900 skl 4 b 2 e LPA
ZARA T . LPA 38 2 A7 (R il ik 5 2R 43 i Btk
SR WA S AR GBI B T TETR YT R A

5, ASHIESE [ HBV /N BUBE i 28 20 W i 20>, H
it 5 A2 481 . RAF HBV /N FR25 G I 0 A i v ik 5 &R
K5 BRI BRUTE 35 22 5 (R ) B 4Nl e T B
i H5ORI R 5 2 BB B AR B 5 3 AR 4R B
1=, W HBV /)N R 76 1B 5 T e 32 i, e 1) 2% Uk
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i34 %

PET B, DL SR B R ACHL S &, {5 HBV 5 5 HOMA
FEHCRF I PLE] ¥ it — 2P . FE GTT i, S5
2 B R B 3R 3 WA XoF ) A A n 28K s g R B, A T S
ZJWEJE I 15 min, F 0T R 5 3R KOF 3R T X IR
40, I HH GTT vp i 13 JBE I 25 R B2 AUC L/ T %
HRZH , $2 75 HBV /)N BRUBR B 22 40 WA RE T B AR . 5 1 [+
B, S5 50 260 00 e B T RS AR %, A VS A0 S Y
60, 120 min , H: I BE 7K 7 5 35 5 T BR AL, i HLH: i
BEUR B AUC KT HR 2L . I HBV /N GTT il 4
AUC 21 ROC 2 1 53 B 45 48 1, 40% 1 HBV /)N
BROBH T 42 52 458 .

2R TR ARS8 o DRES Fr BSOHE B R S
BRI B K & B HBY | E ATX (93835, 3 HAE HBV
/N BRURS DU 381 1LV LPA ¥ B Tt v, X R BT HBV Al F i
ATX ik Jf- 14 58 ATX/LPA {55 . HBV 200 15 &
1 HBx Fl PreS2 #41% ATX Jii 81 F , $2 /5 HepG2 41l g
ATX &5, 4878 T HBV i ATX ik 19 8 241
il o T HBx I PreS2 4171 il NIT 28 Jitd i) JB & 2R 4314 , LA
Ko LPA 2 AR H5 41 7 Ki16425 fit % HBx Hl PreS2 X NIT
20 0 B 5 2R 0 b 4 oA Y 45 R SR B, HBx
PreS2 11 il NIT 20 Jifd [ £ 28 43 06 /2 38 & LPA 3Z f& 4
T . HBV /NEUTE GTT g & 25 43 W s 20 FOHE Tif
S A4S RN HBV I /D B 5 2 i, T &
SN AR B AR B A7 . SRR A Rk
B, HBV i@ i #9558 ATX/LPA 55, i i A i 4

2 % X
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