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BE BT SR EAF69 CmA st RITLFEACH 8 T R, A AT LR e ARG A R F B Ak, ik FAE4A0
75 R KA A B AR S R4 CrmA 4L e RAEANF e T HARA  m R, B4 15 R, B A 30 %wI A
AR ML W ik 3 ml/kg PR R ST & IT A e s SRR, 3697 8 RlUG , IRAE B , A5 o 7 64 T 2 Ak 48 4% , R BUIT 48 4248 HE
&, WAL RAT 4G % T &, Real Time PCR #i AT 4847 IL-18.0-SMA  TGF-B1. TIMP-1 £k 8. £5R: LA 4. g48
b, E B HEA- S0 CrmA 410 R 69 FF 4 4 AL 2 5 R 42, ALT \AST 2 % 4% (P<0.01), A 2847 IL-1B.a-SMA TIMP1 . TGF-B1 # %
KRR Y (P<0.05), MARR L RAEANFO T HAAF S RABEAA LT EMZF. il TREN T CrmA 588 20K B
L YA R AT AEAR A5 A o AR B, AN 36 97 AT AT 2fALIRAE T — A B0 3T B R Ao o ik,
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with Chitosan-mediated CrmA*
ZHANG Xin-sheng'?, ZHANG Hong-ling"?, ZHENG YF, HUANG Lai-giang"*
(1 School of Life Sciences, Tsinghua University, Beijing, 100084, China;
2 The Shenzhen Key Lab of Gene and Antibodv Therapy, Center for Biotech & BioMedicine and Division of Life & Health Sciences,
Graduate School at Shenzhen, Tsinghua University, Shenzhen, Guangdong, 518055, China)

ABSTRACT Objective: To explore the therapeutic effects of the chitosan-mediated CrmA on CCl-induced hepatic fibrosis in
mouse. Methods: Seventy five male mice of clean grade were divided evenly into five groups marked "Normal", "Model", "chitosan-me-
diated CrmA", "chitosan-mediated vector" and "Chitosan". Liver fibrosis model mice were given 30 % carbon tetrachloride olive oil
solution 3 ml/kg by intraperitoneal injection. After eight weeks of treatment, hepatic fibrosis was evaluated through measuring serum
ALT and AST, examining HE pigmentation, and determining by Real Time PCR the expression levels of IL-13, a-SMA, TGF-81 and
TIMP-1 in hepatic tissue. Results: Compared with the model group, the degree of liver fibrosis in the chitosan-mediated CrmA group was
obviously reduced. The ALT and AST levels of the chitosan-mediated CrmA group were much lower than that of model group (P<0.01).
The mRNA expression of IL-18, a-SMA and TIMP-1 was reduced markedly in the chitosan-mediated CrmA group (P<0.05), as
compared with the model group, whereas no significant difference was observed among the chitosan-mediated vector group, chitosan
group and model group (P>0.05). Conclusion: The chitosan-mediated CrmA had therapeutic effects of easing the liver damage and
hepatic fibrosis condition in the mouse model and provides a potential new approach for the treatment of liver fibrosis.
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240 ffa 41 K 5 (extracellular matrix, ECM)7E AT JE i B2 FH 20, H;
o IF IR 40 it (hepatic stellate cell, HSC) A4 4k K 48 i K+ 1
STITERFA i R BEAE A . T T4k B IFAr ik &
HE B AL RS 530 B R R B9, 27 2k T Dt i P

WHEA . PR, AR AR (4 7R 7 1 i, T s O A 30 5 £ A A
b B AT IR A — S B T . AR T
J2 8 P55 8 1 A (cyto-kine response modifier A, CrmA ) AL AT~
Z WY DIRE . F5E R, CrmA BT IL-18 %% bRk BHL1E
UM T, PO S AE P, Interleukin-1 78 A4 495 2 FF£F 4
ATE b R AEEZRIMER ¥, Interleukin-1 1) 3%35 5 HSC fy
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IHAIE ARG, BE A DT LT AeAL Y 2k o ZEINRTT B = BHAH
AR, OR R 22 B 9K R A AR A R i e,
FERBIL T IE AL KSR G 20T BB, BELE /KU h St T
AT A DNA JE ISR oKL o 72 SR T A=) WA MR G35
TCABEPIIARYT I RLAF 8RR, ARBFTER a1 IFLF Al it/ BB
T, ATE S S 1 25 AL SR A AT 2T Ak Ak iR T 21
VSR 0t R, JE e G 25 20 /N BUA AT D B8 I SUm B =248 1k
IS 2H/IN BT IVE B S0 AUBEJEAR DG R 7, BIF9E Se R 1Y
CrmA X HFEFAEAL/NEURITR ST 1E AL, LA 27 4R 46
FEPNR YT R —RMEAE BT R ik IR SR IL-1B iy
BRI T P AE AP AL SR

1 {3518

Shandon As 620 E BU{E R 4514 V) A #L, HITACH 4: H 3
HEARAHT (A A H 3723 F) ), 7300 Real Time PCR System( 25 [
Applied Biosystems /3] ) ,RNA $2HU, 56 55 b 962 Bk
% (K% TaKaRa 22 F] , Bk :200 7).

C57BL/6 (H-2b)/NRL, IR T 25+ 5 g, lJ AR 25056 50
Yy rfe B VAT IES SZThU2010-0015, peDNA3.1(+)-CrmA
AR SEIG SR PUSRARRR A i B i A IR R A R w7
o, O 3 g 0 A A i, 2 R D SRk T S O T A AR L
3:7 BCAL 30 %0 CCL, MHS IR R 25 F o 72 A T HU N & i
EYRHE AR AL
2 Fik
2.1 FHYRERIEST

R FH P Ak (CCL ) Tkl 45 I 2 AR . BRIE 20
A, HASUHIZE T 30 %ty CCL, MUS A 3 mL/kg 1
ST, BRI, BB RS 3 KZe A, 2L 8 A
22 EEENS CrmA REHE KRR H &

0.02 % chitosan solution B il 2% SCHRE A S5 | 576 3R bl
A5 CrmA HeKRORH %752 40°F : (1)0.02 % chitosan solutio-
n, (2)5 pL (% 100 mM Na,SO, +100 pg pcDNA3.1 (+)-CrmA +
ddH,O, FiR(1)F(2) % RF 100 wWLALES, fE 55°C fa iRk
10 min, ¥ (2) 2% 18— i A9 i A 2 R R R A (1), W B
W IR 7 IR 2 (2500 r/min), ¥ (1)F1(2)F=4) '8 E IR EE
30 min, DIE HERORLATE BT, SR T 004 EARGIK SO

kA, (2) B BTRH peDNA3.1(+),
2.3 BN E ST E

75 FUEtE /N RBENL S IE R AL BT | SRR TR
CrmA 20 (F3C R iR CrmA 4H) 5 BRiA- S0 28 ik
T EHRFR R Vector 41) FSTRBEA, B4 15 K, Bk
EH AN, AR P LT 30 %19 CCL HIHE AW 3 mL/kg,
BRPIK. CrmA H45 200 pLAc R F 1) pcDNA3.1(+)-Cr-
mA 44 K WOk, Vector 2 45 200 wL5¢ B BE A 5 19 pcDNA3.1
(), FCRBEA L 200 WL 0.02%1)5¢ B pE , IEH 2045 200 pLA: B
AR o i [ B RS AN BN ) = 1% T oV N L QB o
M FRAEIFH L
2.4 BRzheeteim

ANERALAE S HLIL, AT 1000 tpm £5.0y , B L T -20°C
fr. BNEAEBHALT) AR (AST) R 4 A s E b #T
SR
25 HAZLRERINE

BN AR, R, AT I8 K o F-UTEGRS 432 41
A3 [E 2 , F Shandon As 620 E BUE IR F5 v VR YI H-HLH, iE4T
REY R SHAFHEY R EE 4 wm, BTRBA BV A,
AT H IR E - LTI 6, P 4R IR IR At o
WS, Aot R T AR P A S A 2 AR R B 7RI R
T, B/ B TFHS Y R 6 SRS, 43 e sfH 38 4
W1, BOE A NE Rz R RS 10, FR et 25 BN B 28 4
2.6 FFZAZR A RNA BR BN SB35 E = PCR

B 2 FF2H Y 20 mg, FEWFEE TPRIFES DA 1 mLTrizol, 58
RSG5 2 1.5 mL EP 4 v $3z BE X 5 210 42 B
RNA, 5N EETT T 260 nm JEILE RNA & &, fRHIESE
BETE 1.8-2.0, LA 500 ng FiR BT B RNA S5k i 47 16 e 5%
PCR(RT-PCR), & SYBR Premix EX TagTM {5 & (TAK-
ARA) KA [F 20 IL-1B8, a-SMA, TGF-B1 HI TIMP-ImRNA [
ZEik, HuhmE -3- #iie i A i ( glyceraldehyde-3-phosphate dehy-
drogenase, GAPDH){E NS0T B, B MEEAREE R 3 1K,
AFFGEY HE B AR F TR 5149 3% 1, Real Time PCR J
MR @ 95°C 30s;@ 95°C 55,61 C 31s (40 MEH);
® 95T 155,60 C 1 min,95C 15s,

x 1 31957
Table 1 Primer sequence
5| ¥ (primer) IF X (Forward primer) 2 X (Reverse primer)

IL-1B 5'GGTCAAAGGTTTGGAAGCAG3' S'TGTGAAATGCCACCTTTTGA3'
TGF-g1 5'GACTCTCCACCTGCAAGACC3' 5'CCCTGTATTCCGTCTCCTTG3'
a-SMA 5'CTGTCCCTCTATGCCTCTGG3' 5'AGGGCTGTGATCTCCTTCTG3'
TIMP-1 5'GCATCTCTGGCATCTGGCATC3' 5'GCGGTTCTGGGACTTGTGGGC3'
GAPDH S'AACTTTGGCATTGTGGAAGG3' S'CATCGAAGGTGGAAGAGTGG3'

27 FEITES
For i 2 5dE R Y bRifEZE (meant SD)FE
7, Fi SPSS13. 0 Bk {4-Ab PRECHS , I AL [RI ¥ %L FL B ¢ ARG, #

BKHfE o= 0.05,P<0.05 A 425 Lo

3 ER
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3.1 INRBT AT U B 2 JEIRFE , B 4T A B AR (P 1B ), T 1 26 /) B g
ANBUFHEZR U BED) - o - AL A BE BB/ AR (& 1A),

FRURT A MO 2 A AR , AR P PRV R L A A 140 L 450 22 BT 4

A: normal

B: hepatic fibrosis model
| FREF4EL/NRATRER S 2T (x 100)

F 2

Fig.1 Morphological changing of hepatic fibrosis (x 100)
3.2 &fuNRILiERTThRETEAR %, 1M Vector £ ,Chitosan £ ] ALT AST 5 RI4FH 1L , Gtk

Model #Hf#) ALT . AST 322 F Normal 41 (#P<0.01),CrmA  ZEp2F (A P>0.05)(3 2),
ZHHY ALT AST 5B THRIZH (*P<0.01 ), AT S 2 0A 5 ok

*® 2 BAKBTINREIEIR

Ead

Table 2 Liver function index of different groups (meant SD)
Group n ALT (U/L) AST (U/L)
Normal 15 37.61% 5.99 55.31% 6.18
Model 7 197.26% 31.65*" 241.8+ 9.25%*
CrmA 12 108.23+ 8.84 143.78+ 8.91
Vector 8 197.11% 7.14 *4 237.51+ 7.89 *4
Chitosan 8 193.84% 8.79 *4 238.24% 7.46*°
i #P <0. 01 HSIEEHLLE:; *P<0. 01 5 CrmA HLE; AP>0. 05 SRAALLE,

Note: #P <0. 01 compared with normal group; *P<0. 01 compared with CrmA group;
AP>0. 05 compared with model group.

33 HJF,HZRF BESFEURIFFENFESR

E L (8 7R « 155 2/ BUTF AR 25—, oA IO A% 1 45
*ﬂ%ﬁlﬁﬂ%&,ﬂ?d\ﬂfé’ﬁ’@%ﬁo BRI 25 oKoRi ] e SRplZ
ANEUFEH LU AT I ZR0R Y 2 Ak ] B i, P8 0 A A2 P

BE , ML 4 BN TE LR 2) 0 7B S8 CrmA 2/
FUTF A AT B0 A0 AR BRI I IR TEFIAZ [T 45 , /Nt XA /b i I
ﬁ?ﬁiﬁ'ﬁﬁz BRI W Wi o Beoh, BT 4EALHR B S «

UL L BRI SER M 00 28 B e A/ B

B 2 FHENRAFHEA HE L BER: AEEEBERACERENSHN CmA H:D.ZREN SHNTHEEETREA
Fig.2 The HE staining of liver tissue in mice: A: Normal group; B: Model group; C: CrmA group; D: Vector group; E: Chitosan group
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WFEF AL BEW] I 3 (P<0.05 3% 3); 5 RBE /A9 CrmA 41 K 3).

INEUIFET AR BE DU, 5 B AL AR LUAT S 78 L (P<0.05

=3 ZEARTHLFEIR
Table 3 Liver pathological stage of different groups

Number of case

The liver pathological stage

Group

Beginning End SO S1 S2 S3 S4

Normal 15 15 15 0 0 0 0
Model* 15 7 0 0 2 3 2
CrmA# 15 12 1 5 5 1 0
Vector* 15 8 0 0 2 5 1
Chitosan* 15 8 0 1 1 4 2

3.4 SLEEE PCR

HIE® A, AL SEREEN T 1 2 SR A M e R4
JHE 5 S8 RE AR G RO 4B B PR TL-18 .\ TGF-B1 K 5 4 At 4 b Ik i
TEEA LMEHE «-SMA TIMP-1 351 8% FiH (P<0.01 &

4

35 = T

3

[nd
n

expression
~

1L-1p mRNArelative
&

-

=4
n

0

Normal Model CrmA Vector Chitosan

3A BFAE IL-13 mRNA %%
Fig.3A Expression of IL-13 mRNA

1 *k ok

expression
=
» ©

«-SMA mRNA relative

Chitosan

Model . CrmA
3C BFAEHR o-SMA mRNA Fix

Fig.3 Expression of a-SMA mRNA
i :%P<0.05, **P<0.01 5IEFE A LLE;#P<0.05, ##P<0.01 SRAALLE,
Note:*¥P<0.05, **P<0.01 compared with normal group; #P<0.05, ##P<0.01 compared with model group.
IL-1@ AR, ] TL-18 5300 o SR FEAR TL-18 ik, 1)
il HSC ¥ifk, /5 7 =, By 1k ECM iR, A IFET 4i b 367

Normal Vector

4 it

HHTA N, 2 R 40 it (hepatic stellate cell, HSC)[#3E 4k 5
WO LT Ak 2 A D R, TEIFET AR i6 Y7 HSC
SRR 22 256y T RS, ] HSC MTE 1L, S
HSC TR IGT7 AR FLF 44k, Horp IL-1 GEAS 2 iF HSC
AL S, A IL-1 5E AR E ECM TR, DTS BUTF£F 4
AB02 B MR N AEAE AN 2E T Y TL-1, B IL-1o F0 IL-18, T 7E 58
SiE J2 7 T e HE SRR A 2 TL-1R0, 1165 PRAIFSE & RS 10 25
PERFAR B IS IL-18 7K 5 LR SRR B 5 IE AR DE0S, [k,
IL-1p i 3o X HSC 3% £k K2 ECM 45 WA i Xof JFFET 2k Ak 1) % A
KRR AR E AR . AP T RO IR T AR 1 A(CrmA ) BEAE Ky

3), SHEIZH TR S0 S B AR AT AR L, 5T
45 CrmA 41 IL-18 .TGF-1 .a-SMA  TIMP-1 ) mRNA 7
B EETIR(P<0.05 [ 3),

woa N

TGF-p1 mRNArelative
expression
o

o B N ow

Normal Model CrmA Vector Chitosan

3B AFREH TGF-B1 mRNA %X
Fig.3B Expression of TGF-B1 mRNA

TIMP-1 mRNA relative
expression

Chitosan

Normal Model CrmA Vector

3D BFAEeh TIMP-1 mRNA ik
Fig.3D Expression of TIMP-1 mRNA

Pt — BT R AL IL-18 A BRSO AT LT MEALin) OB AL,
IL-1B AR CrmA JEPG ST 4R AR AR WLARE o

SERGYT AR LB AR AR FEE R A T
YOI AR P IEPE R N AR AN I o AR TR A
HA G TA, ORI R B 454 254 2 AR,
FERME ML AR R A, S LEW/ N T 259
A BURIRE R 0 R AU, 5 S S 1 25 W) 1E S AR
ARLA SRR R 1 2RI TR,
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REYES#E www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.9 MAR.2014

- 1605 -

FEARIT, IL-1 (52 PRI 00 E VR R 1 B J T A v e
FAE FH B, AR BT A B 7 RTET e gt Tl hE. A
5603 1o 5T R HE PR A A IL-18 KSR CrmA O
WF5E RN U T 4EAL B2 IR, S — 2GRN T TL-18 ik 551
REMRIIF IO LT Al o BEAT , A IS I TL-1o TL-18 SSR /N BLSE
B e B, TL-13 A ey AEL [ e /N U A 0 P Ak AL /N B 4 T
TR, A SO TE , TL-1 008 B 5% -5 R R g4
RAEB VIR MY, AP KA RN 31 CrmA GBS IE T
T AL - EEAN M IL-18 B, 8 B I T A A i R
TIMP-1 #5052 B0 PR, o B 5210 Cr-
mA B FVAYT LT dEAL R LR FT GRS il IL-18, MAifi
T TIMP-1, {2 ifF ECM A 3% , W] -t 7 5 15t 52 ) HSC B
it R ([
ARSI g e M T 25 B e R AL
AL, FATT R e TR BEA T/ CrmA REBZ ISR ANG T TR 2R
Yedl, LI IL-18 88 5 A AT LT AL S ik T 9000 2
filt, e — 2 TP R A IL-18 KARIMHIFH] CrmA /73251
PRUERTRE . IR, A S50 P B PR T A A T SR AR ) M A
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