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Abstract

AIM: To study the effect of intravenous injection
of recombinant IL-10 (r[L-10) gene vector on the
expression of tumor necrosis factor-o. (TNF-a),
platelet derivative growth factor-f (PDGF-) and
cyclooxygenase-2 (COX-2) in pig serum-induced
experimental liver fibrosis in rats.
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METHODS: Thirty SD rats were divided into
a normal control and a fibrosis model group.
The normal control group was intraperitoneally
injected with 0.5 mL of normal sodium twice a
week for 8 wk, while the fibrosis model group
was injected with equal volume of pig serum for
the same duration. At the beginning of the 5"
week, the fibrosis model group was further ran-
domly divided into a fibrosis model subgroup,
a rIL-10 gene therapy subgroup and an empty
vector control subgroup. Rats in the normal con-
trol group and fibrosis model subgroup were
injected with Ringer’s solution (as a reagent
control) via the tail vein weekly, the rIL-10 gene
therapy subgroup was injected with rIL-10 plas-
mid pcDNA3-rIL-10, and the empty vector con-
trol subgroup was injected with empty vector
pcDNAS3. All rats were sacrificed at the end of
the 8" week, and liver tissue samples were col-
lected to observe pathological changes in liver
tissue by HE staining and to detect the expres-
sion of TNF-a, PDGF-f and COX-2 in liver tissue
by immunohistochemistry.

RESULTS: Histopathology analysis proved that
experimental liver fibrosis was induced success-
fully with pig serum. Compared with the fibro-
sis model subgroup and empty vector control
subgroup, the rIL-10 gene therapy subgroup
showed mild liver cell degeneration, decreased
inflammatory cell infiltration and collagen de-
position. Compared with the normal control
group, the expression of TNF-a, PDGF- and
COX-2 was significantly increased in the fibrosis
model subgroup and empty vector control sub-
group (0.2206 + 0.0434, 0.2217 + 0.0518 vs 0.1860
+0.0104; 0.2891 + 0.0417, 0.2818 + 0.0272 vs 0.2514
+0.0228; 0.2174 + 0.0429, 0.2117 + 0.0221 vs 0.1987
£ 0.0106, all P < 0.01). Compared with the fibro-
sis model subgroup and empty vector control
subgroup, the expression of TNF-o, PDGF-3 and
COX-2 was significantly reduced in the rIL-10
gene therapy subgroup (0.2048 + 0.0124 vs 0.2206
+0.0434, 0.2217 +0.0518; 0.2513 £ 0.0165 vs 0.2891
+0.0417, 0.2818 + 0.0272; 0.1961 + 0.0142 vs 0.2174
+0.0429, 0.2117 + 0.0221, all P < 0.01).

LEE S

AT 4 24 2 VA 2m
JoL5h 3R (extra-
cellular matrix,
ECM)iLAR A 45 4
9 4] 45 A At A2,
A 2 W ta fé(he-
patic stellate cell,
HSC) A AT ¢ 440
B AR WX
B omfe, HSCEAL
Zm e W T At
RS R b
AR, LER
TAZ A g 48 X R
=B FRIL G
LR O 2 -
) B AR, BT &F 4edt
- F AUH] 6 R B
M, «lfrﬁiiiﬂf
o YA 7 ok
A

W@ 5 LA

x5, AR, R
FREWELE
TEHTARER

2013-09-08 | Volume 21 | Issue 25 |



2572

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

R YL ZYE 20130F9888 5215 5525651

WAL A 0%

i@ 3 3 h) AT 4L R
AL 4F AL B F
84 3R M i 4 )
HSCH &4k, 1%k
[, A iR
MR, A Y
ECM A, *HF
AT R A
— R ERAER.
B s e 45T 417 4h) 4
AT 4F AL B 69
Fk R A L A A
-

(49

TEE
Jaishideng®

CONCLUSION: rIL-10 gene treatment attenuates
pig serum-induced liver fibrosis in rats possibly
by reducing the expression of TNF-a, PDGF-f
and COX-2 in liver tissue.

© 2013 Baishideng. All rights reserved.

Key Words: Liver fibrosis; Interleukin-10; Rat;
Tumor necrosis factor; Platelet derivative growth
factor-B; Cyclooxygenase-2

Lin Y, Huang YH, Chen ZX, Wang XZ, Zhang L]. Effect
of intravenous injection of recombinant IL-10 gene
vector on expression of TNF-o, PDGF-f and COX-2 in
experimental fibrosis in rats. Shijie Huaren Xiaohua
Zazhi 2013; 21(25): 2571-2577 URL: http://www.
wijgnet.com/1009-3079/21/2571.asp DOI: http:/ /dx.doi.
org/10.11569/ wcjd.v21.i25.2571

T

BH: 3T K A &% -10(rat interleukin-10,
rIL-10)3 B F Fs 3% fo ik i 509 K R 47 4
A & BOAE R B L 3 RY 9% 25 B F-o(tumor
necrosis factor-o, TNF-a). o /NARAT A 4
K B F-B(platelet derivative growth factor-p,
PDGF-B)#o 3R 8. &-B-2(cyclooxygenase-2,
COX-2) % ik 69w,

Fik: 30 R FFASDR RAL AL A EF 5t
(N ) Ao 4F EAC LAY 20 N2 A B R 2
SR AR B K, A20.5 mL, 8 wk; A 41L
BEA 0 A5 B I RS2 R M i, A0K0.5 mL,
28 wk. EAEF SR IT S L L ALAR A LA AL
oA A YA LZA(MER), rIL-10/% 4206 77 21(140),
7 AT BB (PAL). N2LAeM4E K R # AR iE
HE A KR AR A X 2 BB, 148 K R HIiE
HpcDNA3-rIL-10/5 %2, P2 K B # AR iE 4T
pcDNA3.0% ks, LRk/wk. il X R4 % 88
KA, @it HE &4 &40 K R AT 2082 9%
PR ; SPRIE LA A &4 K R IE
TNF-o.. PDGF-BA#COX-24iA #91% JL.

R AR FREDTHELEF AL
AR R KR T, rIL-10K R T a9 2%
&K RAT 4 e 6942, S MBFPLAa L, |
LN ER R TR, R MABFER
27: M#L, PZATNF-a. PDGF-pF»COX-2
AN A A B 2 38 m(0.220640.0434, 0.2217
+0.0518 vs 0.1860+0.0104; 0.28910.0417,
0.2818+0.0272 vs 0.251440.0228; 0.2174 +
0.0429, 0.2117+0.0221 vs 0.1987+0.0106,
#P<0.01); IZATNF-a.. PDGF-BF=COX-24
M4, P4Lk ik 2 F B 1%(0.2048+0.0124 vs
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0.2206%0.0434, 0.2217+0.0518; 0.2513 =
0.0165 vs 0.289140.0417, 0.2818+0.0272;
0.1961+0.0142 vs 0.2174£0.0429, 0.2117+
0.0221, ¥#P<0.01).

G50 rIL-105 W T IR A B R b F 55
89 K F £ 4 AT A, AU T Ak 5 3L 4 6] I
2122 P TNF-o.. PDGF-pA=COX-2#9 & ik A8 %.
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REER: AL, BAER-10, KR, MR RE
F-o; H/MRATA &K E F-p; FFEACE-2

BORR: HARFREL T BFFF
BE4F AR A 2, KR GA-%-10(rat
interleukin-10, r/L-70) B T 48 A 2 5K R
FFeF et A2, R BB F LR B FET K
REF IR Z B IESTIL- 107 4 B 2 AR 75 3R 5
B - -ou(tumor necrosis factor-a,, TNF-o). sz /M4
47 £ & K B -B(platelet derivative growth factor-f3,
PDGF-B)#= 2 £.&~B%-2(cyclooxygenase-2, COX-2)
gy kak, AR TR ArIL-108 W ERF AR T &
KK, B AGARIL-10T A8 33 A4 3K 0 B3 )
TIRAMFAL ATNF-a. PDGF-pACOX-2649 £ ik
I B ARF LT YEACAE R

WA, &R, Foes, T/, KRB BNE-10ERTM
WL KB TNF-a. PDGF-BRICOX-2FRKRBMIEE. tHR
EAHIZRE  2013; 21(25): 2571-2577 URL: http://www.
wjgnet.com/1009-3079/21/2571.asp DOI: http://dx.doi.
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JH£F YAk 52 BT 40 S8 55 5 (extracellular
matrix, ECM) & 85 Bl A T, 2 4 il
(hepatic stellate cell, HSC) & i & B ECMIY =
BEAN I, FOUE AL SR AT ARG TR S
AN g PR AR R IR e EEEH. (A
41 #-10(interleukin-10, IL-10)/&—Fh R ]
A M DS 7, AT S RV KBt A AR, R
HAE U LT 4EAL VR FHPLHI ANTE 2. ABEST
= A WAWE S AIE 52 AR YR PETL- 105 A7 $ i A (1)
RIES I ANHEHS CHTEAL 5 BT PHIECM
()45 BSEPUET HEAG TR I, RIL- 103 AR 9T I
CREARIRAL T 2 BRI ARSI R A%
M35 353 2T YEA AT, AT KB/ 2% -10(rat
interleukin-10, r/L-70)3E R ¥, 18I W52 P e
PRFE R -F--a(tumor necrosis factor-a,, TNF-o). Ifil
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AINRATAE A K R 7-B(platelet derivative growth
factor-B, PDGF-B) A4 A lf-2(cyclooxygen-
ase-2, COX-2){E A RIAE O, SRt
rIL-10FE K T Y5005 2T AL T8 i B s A ] &
FEHLH.

1 MRIR755A

1.1 A 8 iEZSD K30, 74 5200-300
g, T ERF B E SR S W o [VE AT E S
SCXK()2003-0003], it AAF MR, 1 ik
K, peDNA-rIL-10 FLAZ K JOkL i A S2 46
FEAEE; rIL-105 3¢ FEHTAA H 2% [E Biosourse A
2775 1IL-10 ELISATRF & 52 [ Biosourse 2 ]
E77; Qiagen Maxi-Prepid 7l & i ¢ [ Qiagen A
A 477, Porcine serum i ZF S PAAYN 3% IR
A7 ik RSP & Ak s il AR E AR
B F) A7 R B 0L S 5417C) At
FElEppendorf/A & 7= i #HZ AL (T 5 CK2)
R AR BURK B 07 24 W) 7 il S OO AR R e
(5 BX-41)4 H AR BUBK BT 20 5] 7 i AR
(45 ELX-800)% 3 [ FHFBIO-TEK A ] 77 fih;
TRA (M5 UH-686-101A) K L i Szi6 Ay ge A7
BRZA ] 7™ ity AR KR A (B 5 HW 1) |
Y SR AN AR AT PR F] 77 .

1.2 7%

1.2.1 4-28: 30 8 iV HUSDA R BENL 750 IE
O IRALNAL, 6 JO)MLF LB Z1 (24 ). N4
A R R S 2k A AR K, 457%0.5 mL, L8 wk;
ST YA AR 20 o JE s Y S 2 UG 1LY, RFER0.5
mL, 358 wk; F G S TF R, B4 L4
T EFYEAR IR 2 (M4, 831), pcDNA3-rIL-10
JRLE T (140, 85), pcDNA3.0%S Jiki %} B 4]
(P4, 84). NALFIMAL K B2 & ki S poas 1
WAE R R, 141K R E K S pc DN A3-
rIL-10J500E, PALK R #R KT 9 pc DN A3.0%F it
Wi, BRI TR A R B AR SE G 5 8 JE R Ak o, Wi
LR AN R

1.2.2 AR M 53 3 55 S50 41K B
JHH 2 40g/L R[] o Jo A s s V) J5AT
HE#: 4.

1.2.3 %98 20240 5 ik 40 K AT 21 2 TNF-a
PDGF-BA=COX-2#9 & ik : K SPH L LUk
gett, BAREAE AL i A HR A R A A
SPGBt AT, AW — B —HiE AT

T 2 5/ A 24 A A A A A
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ROREYTA . et 45 ARG Qe (g 2 /D e ety
KA BAFabr Rk 0L, {1 fImage-pro plus
5.OBAATIN 541 H I8 A E RO R

St AT TR Limean £ SDE IR, 41
) 22 5 HISPSS17.048 1 43 M iR A A Ab 3L, R 7
ZEGYHT, P<0.01 0 2 A7 Gt 24 73 L.

2 BR

2.1 FFAEZE L% B2 5 A A SIG 21 4005 Pl 2 4
L SCHR[4], G BT AR NALR BUTF P ] /S
HEEER IR, ARSI, A>T
YEAETAE DX P g ik oA, MZLK B 2K
PR (R B SRR AR R D AR 1, e MR 4 i
RSP 40 W, KB R s AV DX 4
TR ) N ZE AT T BORH 40 AN 55 ) 2R 4E R, /&
FZEEL, /N B R TALF 40 i A2 S SR FE
T P88 b 2 DI, VI DX R ) L 8 42 4 v ]
TRAD, /NG5 AT 2L, R T AR R
M e, PALK R AL ZR S e AR B 5 4F
YA TR S AT W R I O, S MATAR L.

2.2 R BALF E AW K RIF LA TNF-o.
PDGF-BA=COX-264 £ A

2.2.1 rIL-10A B F G &M X KA AL P
TNF-ou#9 Fk H oL: K RUTFAL 2 G s 21 Rk 2
25 JBE N P 2: TNF-afs ot (o PH M (i A
=BT A0 A A5 1 R . SN LG
5, M4 PAITNF-off PR IA B o, 22 5
B4R L (P<0.01)(F&1); 5M4L. PALLLE,
TZH TN F-ouBH 1 A €3 PRl B F 8 4580 Yl 2 PRI, 22
A BA Gevt 27 5 L(P<0.01) (3R D).

222 rIL-10% R TG &A KX RIFAR P
PDGF-B iAW oL: KRTFLLZ e 41293k 2% g
AN 3: PDGF-BAETE (6 P (oA 2
DL FFF 400 S5 400 B ) SR B . SN L, M
41. PAIPDGF-BRHMEZ LG58, 70 R gt
X (P<0.01)(F1); 5M4L. PALLLE:, IZHPDGF-B
BHE A €3 R S R P 38 (2 2 BRI (P<0.0 D (ER D).
223 rIL-10A R FEEBLRAIFHELF
COX-2& AT . N RUFALZ 9% 41 234k 24 e
1045 BN &l 4: COX-245 3 10 B 1t 45 (oA
T AN i 240 e i i . SN LR, M41. P
A COX-2 MRk o, 20 HA Gk 2 5 X
(P<0.01)(#1); 5MA. PALLLE, I41COX-2BH T
H 00 SR 1) 0 3 BRI, 22 0 BT et 2
=X (P<0.01)(FE1).

Wi £ E

it F & BritoF il
AR A I, AT
R R RGE Y
TNF-o.. PDGF-B
FrCOX-2# R &
b, R
Wik 7 E ZYetr.
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2 TNF-ofESZAKERATLALRDEVRIA( x 400). A: 1EH A HEZ: B: FFF2E b, C: iRt BEBZE; D: rlL—10J57kiia 4.

TNF—o.: R AERT—a.

3 11e

T T A3 3T (1 B AR R RIE SR 4T A T R 1 23
T WL AT A T B . A S 58 SR FH 4 1
T s T S A S PP AT A B R R, 4 1t 37 )
e M A YA AR, b A
S VAR A N P, R s - Pk
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HEY), DORFIE ORI R, Wt e &
B T4 7 SN Ak A AT (Kupffer
cell, KC)1fij 5 S5 fi A7 R 8] 5T 41 2 25 44 1) 240,
IR FEUF YA, VLI 5 1K 18
JFF 28 J3T S0 2T AL AN TR AR 22 908 DL 48k
ARABL. A 52 56 JH Ik 20 2395 31 27 25 S 5 7 4 i
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iR EE
rIL-103 B T 4%
B AR
W F 09 K BT AF
YeALTY R, HHUH]
AR
4842 % TNF-o
PDGF-B#2COX-2
#E kAR, Aok
RMEIL-10% B F
TRk 7 IT 4 etk
RET - E
A,

3 PDGF-BAEZERERAT4ELRDPAIRIK x 400). A: 1 HRTHEL; B: FFAFAECANZ; C: 2SR lE4H; D: rIL-105TRETT
/H. PDGF—: I/ IMIfiTAE AR IRF—B.

4 COX-27EBARFRATBRLLDPHITRIA( x 400). A: IEFXHIAL; B: AT, C: 235tk 4], D: rIL-10/5RIA T4
COX—2: INE Afig—2.

AAFREEARME LRI, PR R AL S4B A b, J 037 15 5 o 28 1 I 47 1k
S MR, A AR AR RN XA T 4 i REALE TR T R, KRR E T A, PR BT £F
SRR 1) P9 SR O A AN S R 2T 4B, /gl A Al

FZEHL, RN TE R, 2 WAL A% ML 5 5 1K TL-10 4 B T4 B WAL Th2 40 i . B4
BUH AR ). 5 DL ICCL B SN ki, EWRg0 A A o4 i 70568 o 40 o 55
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pari:l TNF-a PDGF-p COX-2
ESWIRA 0.1860+0.0104 0.2514 +0.0228 0.1987 +0.0106
BRI 0.2206 +0.0434™ 0.2891 +0.0417™ 0.2174 +0.0429™
RAVIRE  0.2217 +0.0518™ 0.2818 +0.0272™ 0.2117 +0.0221™

L-10FKDAS2E 0.2048 +0.0124

0.25613+0.0165

0.1961 £0.0142

°P<0.01 vs NZ; “P<0.01 vs 145, TNF-o: FORBIATER S —a; PDGF-p: MV WRETEAE RS —B; COX-2:

FEBH-2.

RS BOTIRA R, FFIEK CRNE AL IHS C
WA PR AEIL-10. TL-102&—Ff B A3 Z R ED 240G
PRI 2 PN R 7, 3T RO s H 5 AT
YU I R A R R DA G, Roulot S5 ST R
JHIETL- 10/ 221 il 2 55 JFF £ 2 A4 (1 3 g 25 )
FH O AT T A 1T 390 5 500 300 8 v Mok v P v S
G IL- 103N B P LT AEAGR RUAR Y, 453
B IRrIL- 1055 R T 21 4 AT I 41 2R 9
TR e 41 A0 R B 358 T A A 56 2 W S ok e,
HA RIS YU LR g R, T Re s
JE K v s Y S 2 AT AT L - 10 TR AE T 21 21
I IRTL-1041 5™, SLEAR 1 - LHI T8t —
R

JHFWE 98 i B8 1 45 DR 3% Bk B 2 0 T Al
P 3 A A, BRI, KCy N 4l
OB A A 7, ITNF-a. ¥4 K7
Bl. PDGF-B. 4l LR ¥ E4lfiN =
(IL-1+ IL-6)%%, b id [R5 Gl 1 4 1 m) 422 h {2
BEHSCIBAT". TNF-aje—FhE LT 44k 40 i X1
I, AL EEL Z MRS Y R — T
M TNF-o ] HAEHEHSCHAE . A IR s A i
20 5 — I TNF-afF 2 MR 7, w]
FMK CEE S AL . R ICE 2 1 4t i [X -1 W PDGF
&, FAHSC, I B B IECM, N
JFET AR gk U1, ARSI 2 PR S, AR AT
HEAL I TNF-o i 3 38 15, rZL-10FE R T T 41 4
KR, FFEZL 2 TNF-ouf) 22325 11 5 AR
JEHUHI AT B8 A2 412 R AR TL- 1 028 ok 0 i) 58
20 i ¥ TNF-affg ik, A5 5 SR A I I
) X RE DR S THSC I BRI, i ds BT £F
YA IIEFE.

PDGFE EEMEE 2 HA T, Ao B
YEE3M SRR A, T LAY denit, EFFIE P aRis
PABA . FEATET AT I, 52 B8R PE 58 5 FIL,
KCr 4 3 B P DGE-B, T BHSCIF % ALl

WCJD | www.wjgnet.com

B, HeA O AT A I, JFRAEHSCIT#, 24
T RIEZ X, MG FIHSC X A8 WPDGF-B
I ik i R IE A NI 2 AR, T3 EECMIY & 7~
ARG FINPDGF A L4 4 8 &
PR S A7 400 ) S D Tl 0 4 L LAJs /D E C ML) %
iRl B CMA AN A 7R 17 1) 45 LA 33t T &1 4
A AL 25 RAIE 5K, T AT 4G I PDGF-
FIKBER S, fL-103E R T A4 KRS,
JHFA 2 PDGF-BIY R IA B 2[R AR, SRBHIL-10
Af T 2T 2 A0 PR 2 B S ek T e 5 4 3 A )
PDGF-BIIRIEH A HE VIR, JLHLHI T RE &
IL-1038@ ik FHIE A 22 53 R A FPDGF-B K IA,
NI ASTHLS C 1 38 G R84 1 s 2T 44 40 M 52 38—
SERESE BN, W DBECME A, (R RS 0,
LRYEA M AR F, A2 TR BB A
FI A3 A I COX-14E K Z A4 4 (5
VL I /INSORT P B2 4 i) R IE, 254 BUE 4
JRLVE Bl P it AT ZU IR ER s 111 C O X-272 48 i R
A S LS AT SR R S %
FE SN, FIEAEAE . RN A . R 40 A
ORI ST R G N P B A A 3 R
HERYCOX-20 fe 2 5 I (1 R O,
THSCI G A, MR 1 25 4E Ak 1) T8 Al &
J#&. Nanji%s!" i i RT-PCRK I 4 21 COX 1 %
LS HHCOX-2 mRNAZE IE# K AT AL
ik, e/ RIE R P HIRERIE, £ 28k
AR RSP 107 JEF r, EFIECOX -2k B 5
Wi, RIAMA M FEAKC FF4i. g
JI%, K C A FFIEC O X-2 2 1 1) 7 2 4 i ok
Ji. GuéchotS5"MIFIT Bon 1 M I 98 P21 4k 2
FIFAH L COX-23 A {21, 1fin 37538 B i iR
ACFTH s, A EBEPE COX-24MiII G % K
SEHIW] L R B, Nieto " W 9T £ W TNF-o n] i
HCOX-2ffik iz a1, ik
JH A4 )5 SR S N, S BUHAF e i R AR A
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S S5 BARSE, fEAFEF4EAL I COX-2.2 3 1 i,
rIL-10F3 R T M4 44 K B, 4021
COX-2[f1 1A W] W A%, ALY §E /2 TL-1010 1
FIHICOX-21KIE, — J7 IHAFTHSCH ST A 1k
5 B e R RE BN Sy — 7 T A A IR
E-22 B, A0 5T 4 J i 1 g2 2341 0 5 ok
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