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WE: B HITRIR-0-R W 3k 72 BB (PLA-0-CMC) 44 K kL 7 5 3% (1) 54 T 40 e K BLUIE IS 9
o 4 I B M JTF 40 )10 04 T 4 6 B 1 Bel-2, Bax Ml Fas RIKMIAS L . Fosk  JRUIL B0 S50 Al 4 B I 90 0 ok 00 B
B AN AR o D50 S 20 0B IS I N S PR R R S M I R A R AL 2 41,48 h 5 4 H1K 5 ml
T 70 Ji i 956 T 4 3 ) PLA-O-CMC 44 Kbz 1~ 2 B 15 9% 24 h ARG RF AN (A 2H) ,5 mL T 7805 5 56 i ] 5
B3R 24 h BUREATANME (B 41) B E QAT M KB R M. BHEY N S.0x10" AT, KA
Gy AL AR I RS AT 3 d RS AR T 40 B Bel-2, Bax #l Fas B A . &8 BHE 1,2,3 d,A 4
Bel-2 PHPEANML A 4 B0 8 5 T B 44 (P <0.05), Bax il Fas FH P40 ML & 43 W BAR T B 4 (P <
0.05), #it PLA-O-CMC 44K ki T A8 b I B A8 44 JH 48 it 09 Bt 0F 02 25 10 i K S R T 980 T2 2 B i ok
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The changes of expression of apoptosis-related proteins of the transplantated
hepatocytes after intraperitoneal transplantation in rats using porcine hepatocytes
cultured with polylactic acid-O -carboxymethylated chitosan nanoparticles

CHEN Zhong, TANG Fei, CAI Hongyu, GUAN Weijun
( Department of Hepatobiliary Surgery , Affiliated Hospital , Nantong University , Nantong , Jiangsu 226001 , China )

Abstract : Objective  To investigate the changes of expression of apoptosis-related proteins Bel-2, Bax and
Fas of the transplantated hepatocytes after intraperitoneal transplantation in rats using porcine hepatocytes
cultured with polylactic acid-O -carboxymethylated chitosan nanoparticles. Methods  Recirculating collagenase
perfusion method was used to isolate porcine hepatocytes. At 48h after D-galactosamine intraperitoneal
injection, 5 mL polylactic acid-O -carboxymethylated chitosan nanoparticles-cultured porcine hepatocytes
embedded in collagen gel ( group A) and 5 mL porcine hepatocytes embedded in collagen gel ( group B)
were transplanted into peritoneal cavity of SD rats, respectively. The amount of transplanted porcine
hepatocytes was 5.0 x 107 hepatocytes in two groups. The expression of Bcl-2, Bax and Fas in transplanted
hepatocytes three days after transplantation was detected with immunohistochemistry. Results At 1, 2 and 3d
after transplantation , the rates of Bcl-2 positive cells in group A was significant higher than those in group B,
whereas the rates of Bax and Fas positive cells in group A were significant lower than those in group B ( P <
0. 05 ). Conclusions Polylactic  acid-O - carboxymethylated chitosan nanoparticles can upregulate

antiapoptosis protein expression and downregulate apoptosis proteins expression of xenotransplanted porcine
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hepatocytes inrats, and the anti-apoptosis effect is better.
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JVF 240 1 % AL AT A0 R ORIz L X 52 K 5 R
ZIN TR B AT e M R RE R IR R A IS L A B R Ak
IF A G X — 97 2 vk I B m A 2 F B
{HL 52 56 MG R 25 SR 3R BT, U O 2 T A0 N B A AR R
M E LGS . PRI & B, SR I A0 i
W P RS HLJR , S1L 400 5 HIE I DA 4 M o
C i 28 R P W = 40 A0 5% 3 3R FL IR -0 - 3R W Ak
72 B B ( Polylactic acid - O - carboxymethylated chitosan ,
PLA-O-CMC) 442K ki - X 2 1 I % o K B i N
oA A I 20 M 0 T B R I A A
IR A e AR 2 J7 1 WF 58 PLA-0-CMC 44 K
KL X 5 M P S AR TR 00 L A% S Y O T A G AR
[ Bel-2, Bax il Fas 3% ik #5211

1 MBI E

1.1 ##

11,1 %%z PEEBHNEIE(n=5),
MEREAR PR, IRE 2 ~4 kg SD KB (n =120) , #E 4
ANBR, R H 250 ~280 g, B E KW
S A R

1.1.2 £ 2 XM AH#4 D-ZILLIWHAE
PREE BE R 2 Ak 2= # 0 % . DR TV, RPMI1640 ,
A AR (NBS) |, 2 A4 KW 7 (EGF) | JiF 41 fifg
AR F (HGF) ¥l § Gibeo 24 A RA MR W A
% [H Sigma /v Al ; O-F8 L 52 BWE W B b i £ Bk
AWl A BR A E s T R R A b 5T 3 R B A
A 5 G 446K DU 3 ) Bel -2, Bax Fl Fas £ o [ —
Ly B R AR TR A A
At 2500 A [ 43 B 4

1.2 LWHZE

1.2.1 PLA-O-CMC % % # F 4 4] L PLA-O-
CMC g J5R, 45 SCHk™ J7 2 il 4 PLA-0-CMC 4 %
kLT o

1.2.2 XRAEMFzREAGEIR A %K
SD KBl — Wk M IE B 9 T S 10% D-5 3k oF 3L
1.2 g/kg, HUAE SD KB 120 H, B L 4 B PLA-
0-CMC 2 K Jig J5 JFF 4t M B A 20 ( A 41) 0 i JiF
ML (B 4), B4 60 H,

1.2.3 #HHF @i &AEis kR

Hepatocytes/ transpl ; Xenotransplantation , Hepatocytes ; Liver Failure, Acute ; Nanoparticles ;

8 BT 03 06 23 B % AT A M o B T 0 i v A
(4.5~5.0) x10" /g, FFAIMTE R Ry 97% . ¥
B RFAAMILLS x 10° 4~/mL fil 74 10% NBS,
1 mg/L HGF F120 pg/L EGF [ RPMI1640 £ 3 %t
2 HHATE SR BB, (1A A K Er
JIF40 A 5 x 10°/mL Fl PLA-O-CMC 44 K ki T 1R
GH T 37 C,5%CO, HFRAANEEFR 12 h, 41Kk
TR EE N 100 mg/ L, 4 30 min $£3) 1 K, HIK
#5425 min, 12 h J5§,800 r/min {3 .0, L 4 x
107 A~/mL ¥k 5 T &R RIR &, B8R Wk E
2 mg/mL, 4% B 1 x 107 4~/ mL, 44 K i 7 ik
100 mg/L,pH K 7.4, BEaK IRE AR A
PLA AL S mL % i3] 6 FL K I Ak, e R R R IR
WG, fMmA S mL(1 x ) RPMI1640 35 5 W, {4 i
R EF T HFR WP, 1237 C,5% CO, 3746 N
PR R 12 h G AT R A . (2) B 416 43 85 1 IF
AR LL S x 10°/mL ¥ EE® T 37 °C,5% CO, 55
FENRE SR, B 30 min £ 3 1 W, B IKFFLE S min,
12 hJ)5,800 r/min {3 & 0, L) 4 x 107 /mL ¥ JiF
51 R R A, B R W B 2 mg/mL, 21 M % R
1x10"/mL,pH N 7.4, ¥ KI5 40 f TR & 4 DL &
LS mL N3] 6 fLE: S tlcrb, B R 2 L 204
RGBS mL(1 x ) RPMI1640 K5 5% ¥ ,
R Y TSR W, 7R 37 CL,5% CO, ¥
FEAAN TR SR 12 h JF T A

1.2.4 HamieBid TEHEH D-Z I 48 h
JE EATIE I N A0 ML B Al . Tk RR T, B R
BEIGATIF R, o & 85 % 9 A B B8 A 9 ( PLA-O-
CMC 2K i Jit i 20 J L Jie Jt JH 4t B ) A8 A K BRI
JEEPT, JF AT R RS 3 Y fu 5 BB A AH L i X R
5x10" 4~/ F 4y R HE A 6 RE R v R S 4 bl .
Rt G WA 25 T [ 55 5k R, 4 B 57, T 10% Hi
7 MR RO o

1.2.5 #BHIEIF 8 Bel-2, Bax f= Fas £ X 85 4
n AR A S 1,2,3 d, £ 4 L3 R R
2520 H BRI IS H) IR RS R T A MRS A 2
4% 2 F W WE [ 8, 5 4 A6 K ) Bel-2, Bax Al
Fas [HMEA0 M A 70 80, R H SABC %, A 85 U] F B
oKk, N 0.3% H,0, LK 3% IR M A e
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B, ST EAE R, IE R N E A, RO —dt,
AR BT, SABC AW 37 CHEE , s ALK
KM (DAB) B, R RE G, BB mg., U
J H A B A A UR S T Y B A M . g ok
VIR BEALIE B S A v £ A0 B W22 100 > 41 Jifg , Bt
BIEAE B A BH P 4 v o Bk, BH MR 40 i e o 8K
BAE:0 ~5% =1, >5% ~10% =2, >10% ~
15% =3,>15% ~20% =4, >20% =5,
1.3 SitFaE

A B HE R H Stata8. 0 8 3 31 i 47 40 # o

A2 KBRS A 26 BT 40 Bfd Bel-2, Bax A1 Fas [H 4 41
M E B &) 22 570k AR AR 45 9 0% RERL RN G
¥, P<0.05 hEFEASIFE X,

# =X

=A

A 1,2,3 d, A 28 0 5% H 40 il 25 35 Bel -
2P E R E S T BA(P<0.05) (%
1) (B 1 -2); B4 MM I 40 il 3% 3% Bax Fl Fas
FAPE M A v 8o | T AdA (L2 -3)
(El3-6),

2

R1 WHRBBEHEIE Bel2 ik LA

] P P2 it 1) 2 ‘
BHERE(D)  @Au o« Mo CPEME PHE
0~5%  >5% ~10% >10% ~15% >15% ~20%  >20%
1 A 20 0 4 4 8 4 72 3.60
<0.05
B 20 4 6 6 4 0 50 2.50
2 A 20 2 4 10 4 76 3.80
<0.05
B 20 4 8 2 2 54 2.70
3 A 20 0 2 4 6 8 80 4.00
<0.05
B 20 2 6 8 2 2 56 2.80
R2 MARRBHEIT AN Bax 323K HUEL
‘ P 200 A 051 ‘
BRERE() 45 n BAME EHIAME PAE
0~5%  >5% ~10% >10% ~15% >15% ~20%  >20%
1 A 20 4 5 7 2 2 53 2.65
<0.05
B 20 2 2 5 6 5 70 3.50
2 A 20 5 8 3 2 2 48 2.40
<0.05
B 20 3 3 4 5 5 66 3.30
3 A 20 5 5 4 4 2 53 2.65
<0.05
B 20 2 3 3 6 6 71 3.55
®3 ARG AN Fas 23K HUEL
. W 124 1) .
BRGRE(d)  An o« BOME CFME PME
0~5%  >5% ~10% >10% ~15% >15% ~20%  >20%
1 A 20 5 4 6 3 2 53 2.65
<0.05
B 20 2 2 5 5 6 81 4.05
2 A 20 6 7 3 2 2 47 2.35
<0.05
B 20 3 2 4 6 5 68 3.40
3 A 20 6 4 4 4 2 42 2.10
<0.05
B 20 2 3 3 5 7 72 3.60
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1 AHBAE)E 2 d BAEATAINE Bel-2 B2 BABMHIG 2 d BAEATAINE Bel2 B3 A HRBAH)S 2 d BEAEAT A0 Bax 4

1Al ( x400)

- ' A

el ( x400)

BEHAE (% 400)

-
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4 BAIBHES2 d BIEMANE Bax EBS A4S 2 d BT Fas 2. B 6 B AIBHS 2 d AT Fas

1Al ( x400)

HT T 40 ) Bk =, S R OIT 40 1 RS R H
FIT T 400 M RS AR BT 58 1) AR R 2 — o AR, 5 I A0
i A A A R A e 2 BE A Il PR R T R %
JEIN Z — o WF 58 3 W1 T £ 5 AT 40 i A% A
) S 3 HE R BB R E AR .

Bel-2, Bax il Fas 45 J8 T2 A0 ¢ 8 H € BN 1T 4F
o [ A A 3 3k R LA RS 00 AR D O T Y S 4 B
Z—o Bel-2 JE— AN P TTH0HEE  TEH  40
Mk = Bel-2 ko AL RE RN, BH)E 1 ~
3d, AL AE TF 40 g 3 B Bel-2 HT98 T8 Ay
Rk, P AARBEREFEST B4, K PLA-
0-CMC 24 2K L 1 F1 B 5 e 1 AT B Bel -2 3%
B AR DA A0 5 A AR T A0 R O s e IR
AU R Bel -2 3% 3K B AR T 55

Bax JE [N J& T Bel-2 S [ 5 % 5%, L Zh g 5
Bel-2 $E[H M2, Sy 42 0 T S U AT 0 Bel -2
FHEMGTIATAE M . A TR, 78K BE BRI
Bra s, AP A Bax mRNA 3k 7K 78 20tk i
S 939 1w 5 Ul D [ BT A2 A HE S R BT 2 AR iR 04

BEHAE (% 400)

B4 ( x400)

TP A Bax {2 T R R AR
RERB R, BTG 1 ~3 d, A 4% KT 40 12
FT-HEE Bax RIXREFHMLT B 41, KW PLA-O-
CMC Z4 K kL 7 Al i 5 & 9 12 8 1 Bax By R
TTTT 49 ) % A JHF 4 6 9 1

Fas 73 2 St R T BUNREE ©, J& I 9 26 4L
K (INF) / #f 2 B K FF ( NGF ) 32 1K K % o 11
— bl WM REA 5K Fas 2K, Fas Z K
5 H KK BL K FasL =X #T Fas Hi 1K — JF, 17 3
caspase [ V% AL, AT S 2 40 0 0 /9 15 5 15 S 4
Z—o KM, Fas {5 5 & 12 o 4 M08 o 38 55 1Y
JERHFR Y . Fas 5 FasL s 41 Fas UK M 45 5,
B Fas AL T IR E R 1Y 55 H2 0 Fas AH AL T2 2R
JE T8 3 P TRV P SE FE - caspase-8 Bl (R4 45,
EMRETESRESESFEaW. GHEEL
caspase-8 , \ T J8 3l T caspase K Ji& B 5 2 v I 3
J& caspase-3 HE W, S ZAF T 40 8 00 45 M AR
1, S B040 M 08 T & A . Kawahara 28170 ff I 5%
ik Fas LR B C57BL/6 lpr/lpr ( B6 lpr) /N iR AT
21 it B8 A T 35 JC Y1 fiE FasL ) C3H/ He gld/gld
(C3H gld) /NEBE N ,7d J5 th K WM 2L 3] Fas/Fas-L
A G 0 HE R ROBE T B 40 MU T Ota T A
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N, A6 5 RO 4 f B8 AH v, Fas/ FasL J@ % 4F 5 Fh
JHF 40 B s oy S B AR . AR RS AR R
BAEE 1 ~3 d, A A fE 0 T 3 Fas £k
ZALF B 4l; % B PLA-O-CMC 44 >k ki 7 0] 3@ 3o
AP T B Fas 3R 3K i M0 A% A A0 M Y
i

Xie 25 f BF 58 2 B, 48 % R ~F R BE 2 T fE
T b R P A R BB LB Ak R T R
10 7 e | U B e TR (1 B P
I, e A HE LR B A K Th R R A, JF AR T B
HERF 40 M 2 1 B B R A WS N R
MR, R AL, S P T R
PG, PLA-O-CMC g K Rn 7 F1 T Y e Jsi 45 & B A
St 0 oS R RS AT A0 M O T R

AWF5E Bk PLA-O-CMC 44 K ki T 41 5 A8 BT
20 PR T AR [ Bel-2 3R 35 R R T R Al I R 8 R
20,1 U8 -85 B Bax il Fas 3 ik AL T 24 4f fig I
Higd . IR B, PLA-O-CMC 44 K ki 1 J2 i i
2 S R RS A I A0 B R T A O BRI R Ak &
YT ERM .
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