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sk BB ke MFED et HEK’

[HE] B HiT AR RE RS (HIV) 52MAF £ (HBV) JLEgLss AT 2 R4l
MOAF Al o AHCHE R RIA R . F5sk AFEMR4IM (HSC LX2) 43I 5HIV X48k (CXCRAME
Y . HIV R5#k (CCRSWEME) . HBV. HIV X4 + HBVHIHIV RS + HBVIL[ANE3 dE, XFRT-
PCRAGM A AT R & Hal (COL1A) | AL BEAM3 (MMP3) K48 & ARFA LMY
1 (TIMP1) [JmRNAFKIE/KY, FAELISAK AN B AN B A&, 455850 55k Nt R
FEABAT L. 58 HIVAHBVIL[EE A THSC X240 LbHIVELHBY Sk 4F F 5 G {2 COL 1A R
HA (P3¥<0.05) . SZERAFNREAHPFMMP3 mRNAME HARIEKFERBLSGIT%E N, HE
BHER TR, HREAMHIMMP3EE R Rk R . HIV, HBVARI1EH THSC LX240 i 7] {2 i3 TIMP1
mRNALLETIMPLIE AL (P %< 0.05) . HIVAIHBVIE [E/E R fgid— 542 5 TIMP1 mRNA DL K
TIMPIEE®IE (P 3<0.05) . £ HIV. HBVZHI/EH THSC LX241AU, AE{E3ETIMP1 mRNA
DL E A RIFRIE. HIV., HBVIL[E/EF FHSC LX240 1 b B — 955 55 9 fE (2 HECOL 1A (A 194 R LA &
TIMP1 mRNA % 3% F1 8 FH A o
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[ Abstract] Objective To investigate the effects of co-infection with HIV and HBV on the expression
of several hepatic fibrogenesis-related genes in hepatic stellate cells (HSC). Methods After HSC LX2 cells
were cultured with HIV X4, HIV RS, HBV, HIV X4 + HBV and HIV R5 + HBV for 3 days, respectively,
the expression of procollagen al (COL1A) mRNA, matrix metalloproteinases 3 (MMP3) mRNA and tissue
inhibitors of metalloproteinases 1 (TIMP1) mRNA and corresponding proteins were measured by RT-PCR
and ELISA, respectively. The results were compared with corresponding reference samples. Results The
expression level of COL1A protein significantly increased in HIV and HBV co-infection (P all < 0.05),
compared to HIV or HBV infected HSC alone. There was no significant difference in MMP3 mRNA and
protein expression between control cells and treated cells, but the experimental data showed a tendency to
suppress MMP3 gene expression in HSC LX2 cells cultured with virus. HIV/HBV increased TIMP1 mRNA
and protein expression in HSC LX2 cells (P all < 0.05). HIV and HBV co-infection furtherly increased the
expression levels of TIMP1 mRNA and protein (P all < 0.05), compared to HIV or HBV infected HSC alone.
Conclusions HIV/HBV can up-regulate the expression level of TIMP1 mRNA and protein in HSC LX2
cells, respectively. HIV and HBV co-infection can significantly promote COL1A protein synthesis and TIMP1
mRNA transcription and protein synthesis than HIV or HBV infection with HSC LX2 cells alone.
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NG B #  (human immunodeficiency
virus, HIV) FZAHF %95 C(hepatitis B virus,
HBV) Af RS, FMHIV/HBV &I
RGN L. PEAN TR, AR EIE4000 THIV S
g, M Z10% AN A HBVIE L&Y, HBV
YRR RIS R 2. BFer 4t FHEtL, T
Z PR A0 P R A i B R R HIV A HBV I g
M ESR LA BN AR, 6K L, HIVAEHE
HBVE G2 HLEE, FRICHBV et (hepatitis
B e antigen, HBeAg) {H&%, HINHBVE K
SPAME K ZE, MRKHBVREMI$LAR (hepatitis B s
antibody, HBsAb) JHKMIAIRE, 38 0H£F 41k
JFREE A DA R BT 4 e ) o A4

HBVEHCV 5 HIV AU B 0] T 1457 35 2 L
FLATHIV ey ™= BB, X R e ] i R BT
DiReE, SRR A 4Efb F2 FE 18 5y, 38
A R AR, HHRMHCVIERGLE I,
HCV 5HIV XU &K G4 1 D) 58 5 v A3 SE 32 41 i
LT, R R R ThET T HHIVIA T BB E
X G AEHIVA IFHBV 5 AR i oy 21,
Kk, BFFRHIVE FEHBVXT AR 4840 ) 52 i A B
=

HIV/HBV & B4 R 4 FIHIV. HBVH] g
BHEAEH T NEAE S, AT (2 28 241 4 40
JT R A 225 2% R T 2B ¥, T AT 44k 1 41 i ok
i (extracellular matrix, ECM) £ /DHkT
HABMERT s UPRL TR ERES
T, AN S . R AR E A
2% (matrix metal proteinases, MMPs) & [ fi# 4
A o 1 32 R, T 4 B B SR A 2 A
(tissue inhibiters of MMPs, TIMPs) &MMPs]
FEMH D, FE AT R & Hal (procollagen
al, COL1A) £ 5 TECMKIIE K. AW 7iEL
XFEHCHIV, HBV 73 51 LK SRR /R T N 2R 4
i & C(hepatic stellate cells, HSC) 5COL1A.
MMP3. TIMPI1EE K FRIEKTF A, WP R
THIVAIHBVRE T B85 T M 2R 40 i I 12 12
AHALHITE R, IIRE W T .

MRS A

—. HfuREFR

HSC LX2 (4 H R REMARESL IR 0y Bi R
W NDMEM (Dulbecco” s modified eagle medium)
W (FEHER. BER. 10%B4 M5 , 4
BT 95%WERE, 5% CO,, 37 CHI¥; 4 h kT 1
7%, AHHUEEEE 50 000 cell/em’,

L JREEH

1. HIV Byl 28 . K 5 A Bl 2 B AR
k9% AT A 22 ENIHCXCR4 HIV NL4-3 1
CCRS5 HIV BaLFiA k. HIVHH & %8 1F 18
YW HEK 293 T4 &R, HIE S HHIV L&
W, 56 C. 30 min KiF)G 3%, —80 CIELLAK
F. KIHIVEE FHELISAVE & Ep24 58 G
AR RDUB R

2. HBV{ifil % : £577HepG2.2. 1540/, 4.
3B AHHBY, —80 CUfF4H . HHBVIXZIR
8 (PCR) -6 ERMAHAE (LigRe)
EHBV DNAG &

—. RNAFE 25 RT-PCR

AZKCOLIA. TIMP1., MMP3FIH Ji-3-
i &l (GAPDH) 5| g TA R, 519%
THFEFI LR,

HSC LX240 i3k )5, HTrizol (Invitrogen
AFED FRBUSRNA, #3138 cDNA, 7E7300
System Software”¢ )t & EPCRAX (3 HE N Y &
ginw)D PHHMTPCRI MM, EEH A2 T PCR
455 . FHIGAPDH mRNAfHARLCOLIA, TIMPI1A
MMP3E: ] mRNATH -

VY. SEES ik

1. ¥ 5% 77 FHSC LX240 M4 8N4 : HSC
LX2ARACERZH . NAHIV X495 80k 2H . HIV RS54
TCHIVIHEE 293 T4l E B (Neg HIV) 4.
HBV/H. HBV + HIV X444, HBV + HIV RSHMT
HBVYH #1293 T40 M 24l (Neg HBV) , itk
12 W5, &0 HERF RN RS (HIVIK
FEi5 38 ng/ml, HBVIKEFIAFS.0 x 10° #4 Dl/ml)

=1 PCR 5|¥)¥it 751

| EmGIH (539 KIEGIHY (5—3D

A2 GAPDH ACAGTCCATGCCATCACTGCC GCCTGCTTCACCACCTTCTTG
A& TIMP1 TGTTGTTGCTGTGGCTGATAGC TCTGGTGTCCCCACGAACTT
AZ& COLIA CAGCCGCTTCACCTACAGC TCAATCACTGTCTTGCCCCA
AN MMP3 GTTCCGCCTGTCTCAAGATGA GGGACAGGTTCCGTGGGTA

VE: HhEs -3- R A (GAPDHD) . FiiKJRZE A al (COLIA) . £ 4B E AR 3 (MMP3) . &8 & Al S04 1 (TIMP1)



PRSI AN PRI 4 35 (B TIR) 20154E 12 5594 55631 Chin J Exp Clin Infect Dis (Electronic Edition), December 2015, Vol. 9,No. 6 - 843 -

1 HIV/HBV 5 HIV {EHF HSC LX2 %f COL1A mRNA
FKaksm
vE: HSC LX2 & 4b 31 40, HIV X4 41, HIV R5 21, Neg HIV
40, HBV 41, HBV + HIV X4 4. HBV + HIV R5 411 Neg HBV 41
) COL1A mRNA X84 54 1.00 £ 0.00. 1.96 £ 0.45. 1.78 +
0.26. 1.16 + 0.47. 1.86 +0.72. 2.85+ 0.61. 2.13 + 0.43 1 0.86 +

0.79; HBV +HIV X4 5 HBV 4H L&, “P < 0.05

& 2 HIV/HBV 5 HIV £ F HSC LX2 %f COL1A
EEE =]

W B EAEMBER T COLIAEASTE4 M AN: 153+
0.06. 1.79 + 0.11, 1.81 + 0.11. 0.58 + 0.09. 2.23 + 0.09. 2.53 +
0.24, 2.81+0.20. 1.75+0.10, NEG HBV 4. HBV + HIV X4 4.
HBV + HIV R5 414} % 5 HBV A L8, P < 0.05; HIVX4 4 5
HBV + HIV X4 4t *P < 0.05. HIV R5 445 HBV + HIV R5 4H
t#% P < 0.05

BiEAHAEE (3 U, kR LB,
RT-PCRAGIIICOL1A. TIMP1. MMP3f#] mRNA
1E/KF, ELISAREIN AR /Ko 45 5450 ) 5 A0 Nt
HRFEA LR

2. ELISA# . FHTIMPl., MMP3 (R&D
Systems, MN) . COL1A (Bio-Swamp) HH
ELISA & i) &, FllHSC LX25R 1A A1 B &
H, B IR S B U B R .

T Gt abs

K HISPSS 17.04¢ it B it 47 o0 #r, 1E 42
ARSI A x £ s, GRKHRRE
T ESH, LLP < 0.05 8% % BG4 25

3 HIV/HBV 5 HIV {EH T HSC LX2 %f MMP3 mRNA
FKikm
vE: MMP3 mRNA &8 B #2445 50528 1.00 £ 0.00,
0.67 +0.16, 0.63 +0.21. 0.84+0.11, 0.62 +0.29, 0.40 + 0.19,
0.31 +0.18, 0.54 + 0.22; HBV 41 f#l NEG HBV 41 Wt #, "P <

0.05

4 HIV/HBV 5 HIV /£ H+ HSC LX2 %} MMP3
EEP v Al
VE: BRAMEASG RSN 2.13+£026, 1.47 +027, 1.51 +
0.11. 1.63 + 0.28. 1.45 + 0.23. 1.67 = 0.07. 1.07 + 0.40 FI 1.83 +
0.09; HBV 4f1 NEG HBV 4 H#, "P < 0.05

# R

—. HIVAIHBV # K $E [F /E F XTHSC LX2
COLI1AZRIAFZ M Jo 0t v 2H P 45

HSC LX2 KA, HIV X444, HIV RS54, Neg
HIV41, HBV4l, HBV + HIV X441, HBV + HIV R5
ZH FINeg HBVZL[{JCOL1A mRNAAHX} & & 1 L 45
29 (WK1 : HBV + HIV X45HBVHE (P <
0.05) , ZER#L/R, HBVAIHIV X45%HBV HA{E H
HSC LX241 i §E 1% (i #ECOL1A mRNA [ 3Rk

Sof I PR A COL T AR (& () E e 45
y (WLE2) : NEG HBV5HBVLELE:, HBV +HIV X4
5HBVEH#:, HBV + HIV RS5HBVELE, HIV X45
HBV + HIV X4tt#:, HIV RS5HBV + HIV R5ELES,
ZRB BRI R (P <0.05) ; ZRER,
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5 HIV/HBV 5 HIV fEH T HSC LX2 %} TIMP1 mRNA
Eevs Al
VE: &% 41 7E TIMP1 7€ mRNA A X & & &5 3 4 5 8 1.00 +
0.00, 1.70 + 0.19. 1.53 £ 0.15, 0.94 + 0.15, 1.30 + 0.07. 2.55 +
0.11, 2.16 + 0.31 1 1.09 + 0.03, HIV X4 41, HIVRS5 41 4 % 5
NEG HIV 41 H. % "P < 0.05; NEG HBV 41. HBV + HIV X4 41,
HBV + HIV R5 41 4% % 5 HBV 41 L #, "P < 0.05; HIVX4 5
HBV + HIV X4 #{th# P < 0.05. HIV R5 5 HBV + HIV R5 %
P < 0.05

HIVHTHBVH [EI/EF LLHBVELHIV X4/HIV RS HAE
FHTHSC LX24H i e {2 i COLIA SR [ 15 o

—. HIVFIHBV #$ph J2 3 [F/E A XFHSC LX2
MMP3 IR 520 Jo X w7 20 LA &5

MMP3 mRNAAHX & & & H i [ RIE P 4
BN (WE3~4) : HBVHINEG HBVEL 2 F A A
GirEE N (P <005 , HihdHE B ER TS
T E

EAREMMP3 I mRNAK P FIE A £iEd, X
HBVAHINEG HBVIE 2= F B A guit 222 3, At
B R ZER LRI EE L, FFEHBVEREE
I LI 2 4 A AH DG L PRI R TR I T, (H S 50 Eh e K
SRETR, TR ERGA IMHIHSC LX24H fiuMMP3 3L (K]
SN =R

—. HIVAIHBV H & L F /A XFHSC LX2
TIMP 1 23K 50 S 6f W 2H L

HATIMP1 mRNAAEXS & & L RNy (L
K5) : HIV X4, HIV R5%r 5|5 NEG HIV L%,
NEG HBV5HBVL#:, HBV + HIV X4 5HBVLH;
%, HBV + HIV RS5HBVLL#;, HIV X4 5HBV +
HIV X4k%:, HIV RS5HBV + HIV RS5HE, &
VEAGH#E L (PE<0.05) .

SHEAGEIEMNE RN (LE6) : HIV
X4, HIV R54 %I 5NEG HIVEL#, NEG HBV S
HBVIt#:, HBV + HIV X45HBVEH %, HBV + HIV
R5S5HBVI#, HIV X45HBV +HIV X4tt#, HIV
R55HBV + HIV R5LLE, ZRWEAEE SR X
(P#1<0.05)

6 HIV/HBV 5 HIV {EF T HSC LX2 %} TIMP1
EARIERMW

i REAEEASE NN 52.52+£27.90, 174.79 £ 36.76.
160.58 + 34.87. 72.06 + 31.76. 178.98 + 15.97, 249.36 + 14.14,
234.58 + 38.64 1 118.18 + 23.82, HIV X4 41, HIVR5 4 4> %l 5
NEG HIV 41 F, %% "P < 0.05; NEG HBV 1. HBV + HIV X4 4.
HBV + HIV R5 414} % 5 HBV 41t 4, P < 0.05; HIV X4 415
HBV + HIV X4 41 t# P < 0.05; HIV R5 405 HBV + HIV R5 41
th#s *P < 0.05

DL g5 3R, HIVAIHBV A3 & W EEHE T
HSC LX241fd, REfEHETIMP1 mRNAKL LB A
R, H B R A B RE (R EHSC LX 241 i iy 3%
ik,

i

ARSI T HIVRIHBVXTHSC LX241 i £f
e R FE R R IR 52 45 R o, HIVHIHBV
P EAERH THSC LX24008, RefeidtCOLIAEHM &
K. HIVHATHBV 23 Kt [F4E FH THSC LX241 1,
FEfE I TIMPT mRNAFE UL B H A . BIR
HIEFEMMP3IRIE FE R TG FE X, (HEH
P BN PG N HIMMP3 2L [R 1A F#a 34

HIVAE G NZRCDA MR 40 i . 0 40 g A
PEIOIRGNAE, A REAERTA N ZHl. (HEHFRE
7N, HIV R HAL R gp 1205 H AES 5 5 AT 47 4L A ¢
M F TR FICCRSELCXCRAZ K, it — 5 H
RS S S, 51K — RVEB M,
& R R AR

71, REHSCRIECDAKTFE NI,
{HHSCHW R ZEHIVHF 52 A CXCR4, CCRS5,
I, HIVEEN . BYHSCHFF RN FIL, £IECD4
N 745 & AR . HIV AT J8 o 5 2
FHgpl20 5HSCH X [(ICCR5. CXCR44L ¥k K]
T2 EAER, $#mEHSCHTIMPL, COLIAKEH
F3£M, HIV X4 (HIV CXCR4) FIHIV R5 (HIV
CCR5) fERA. 1EHSC LX2F1E AL HSCYH bk,



R ARSI AN PRI 4 35 (B TIR) 20154E 12 5594 55631 Chin J Exp Clin Infect Dis (Electronic Edition), December 2015, Vol. 9,No.6 - 845 -

%S COLIARIAFNM "> A, HIVIEY: S5
[ICD4" 5 HE TT U3 B N RS2 (40 SR R 17K °F, - AT
T AT 7 b i A AR

Z WA HRE, FHKIERIHIV X4, HIV R5A1
HCV JFHI1, {EFTHSC LX240futk. Huh 7.5.144
Mok, 45 542~, HIV. HCVH 35 & W EAEH T
JH4HR . HSC LX24 M, fRitef4itb Ao m AR
COLIAFITIMP1#i%, ECM Z g pptt 16 18190
ARG g 5 7 KA.

HBV B L (1) 3= BRI A A 2 fF 40 e, HBV R AR
ANREAEHSCAM i L 5 i A pl, (HHBV AT J 3 8 g
HSC4if, Jrit—2 i PR R E AR
KR AL, JEEEPRERE, HBVEYLHSC LX2
G, AIfEH AR H]. RIAHBsAgMIHBcAg, 3Eifxf
HSC LX2 BRI R 1 B A=At R ™.
1 4 HIVATHBV [F] e B[R] — 4 oy, HBxZE K =4
A{EAHIVISFE oK 3 s, HIVE SR =,
FEOCBERTEF AL

FIRW S ARSI 45 R R, HIV, HBVATH
BAVEH THSC, SURLF4EAH IR ERIA, i
TR AR et i . I S8 v 3 e 5
HBV 8 — & Y& M LLHIV/HBV & I Jl e 3 BT 21 4
et R IR R G . Rk, #IHIHIVAIHBV &
X7 v HIV/HBV A I8 e 3 I 241 YA gt e A5 B 2

HRHIVAIHBYV E#:EH T 2 R4, A
AR A YA AR ST R I SRR R A 4 kAR B B
LS, AR PRI
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