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(# =] B WERMIL HepG2 MU R MRS T T SR AL TE (HLD) BERUR BB F 2. ik 3 A
Iy Wistar HEPER R 120 HEEHLI> 0 HLD #7302 4R HepG2 AN AL M2 AN %1k HepG2 1A R 2 , R A4
TR EIERIVE R HLD BB, ARAEFEAE IS ARAR RIS (] 35 3 4.7 d 14 d.21 d.28 d 5 AN JA]G, 3 f  8
HAREG 75008 KRRy a X IR, E LI ALT (AST & H K RIS # S 5. &R B R
HepG2 ZiME R AE 2 A HepG2 2R AL AL ZH A R AS IF 18] i ALT VAST L35 50 5 2K - 248525 1 X B 2 T
# (P <0.05) , & B A KWL R R (BROMBAEL HepG2 AR 28 d 528 AL HLAZE R SE 278 30) o
FERTRST 6 0] 15 B HepG2 A ML RS AR AL i AL HepG2 4IRS A ZH K U ALT AST | i 375 i | JHF R fEL /AP A5 Y
HTFE(P <0.05) , T FH 8 FKF BRI I (P <0.05) o 7 ~ 14 d Je il ft HepG2 ZH MRS AB ZH K B ALT,
AST L& TR KPR HepG2 4l i IS RS AB A I B T e (P <0.05) , M &R 1 U T 14 d J5 & T4 HepG2 4f
MO R . 2518 HepG2 AU AL IR I RO A mT W] S oA HLDY A BB A48 35, /0 BT AR, 3k o 37 5
A, AT O —FR AR RS ARG YT HLD AR5 i% . [HEHARILRIHRE,2010,12(12) :959 - 962 ]
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Efficacy of microencapsulated HepG2 cells transplantation in rats with hepatolenticu-
lar degeneration

LIN Hai-Long, CHEN Jie, HUANG Le-Ting, CHEN Yi-Ping. Department of Pediairic Infection, Second Affiliated Hospital
of Wenzhou Medical College, Wenzhou, Zhejiang 325000, China ( Chen Y-P, Email; 58177423@ gq. com)

Abstract: Objective To evaluate the efficacy of intraperitoneal transplantation of microencapsulated HepG2 cells in
rats with hepatolenticular degeneration ( HLD ). Methods HLD was induced by copper-overloaded diet with forage
containing 1 g/kg copper sulfate and water with 0. 185% copper sulfate for 12 weeks in rats. One hundred and twenty
three-month-old male Wistar rats were randomly intraperitoneal injected with normal saline ( NS), microencapsulated
HepG2 cells or non-microencapsulated HepG2 cells 9 weeks after copper-overloaded diet. Blood or liver samples were
obtained at five time points; 3, 7, 14, 21 and 28 days after transplantation (n =8). The other 8 rats receiving normal diet
were used as the control group. Serum levels of ALT, AST, albumin and Cu and liver Cu contents were measured. Results
Serum ALT, AST and Cu levels and liver Cu contents in the NS-treated HLD, microencapsulated HepG2 cells and non-
microencapsulated HepG2 cells transplantation groups increased significantly at all time points, in contrast, serum albumin
levels decreased significantly in the NS-treated HLD and non-microencapsulated HepG2 cells transplantation groups
compared with those in the control group at all time points (P <0.05) , but serum albumin levels in the microencapsulated
HepG2 cells transplantation restored to the level of the control group 28 days after transplantation. Serum ALT, AST and
Cu levels and liver Cu contents in the microencapsulated HepG2 cells and non-microencapsulated HepG2 cells
transplantation groups were significantly lower, in contrast, albumin levels were higher than those in the NS-treated HLD
group on almost time points (P <0.05). Serum levels of ALT, AST and Cu and liver Cu contents in the microencapsulated
HepG2 cells transplantation group decreased 7 or 14 days after transplantation, while serum albumin levels increased
significantly 14 days after transplantation compared with those in the non-microencapsulated HepG2 cells transplantation
group (P <0.05). Conclusions Intraperitoneal transplantation of microencapsulated HepG2 cells can relieve hepatic
damage ,reduce serum and liver Cu levels, and improve copper metabolism, therefore it is promising for the treatment of
HLD. [ Chin J Contemp Pediatr, 2010, 12 (12) ;959 —962 |
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JT 500k 4% 22 P (' hepatolenticular degeneration,
HLD ) & DU A G 05 D AL Y 22 JIE 4% 52 3R Y 3t 1%
5, T8 A AE T R, I RE A A sz BT
JH- AR AS A H ETE SO HLD 5 %697 T 22—,
L H WLE T ) 52 A P i A DE 5 T 25 T A A, (S
AL JHF 40 R T 52 A4 9 A7 0% O 2 4 1E 0 T 4 1 20
RE, N2 ARSI — & B9 DD RE S 4 T AR a4k
BRI — P 031 R WAL I 40 i £ 3
TH IR U e P, DT {8l HC K 1) e £ 492
JF I H Y, SR A MRS A R T RE , AT A RO KT
Ay A o AT i i g b HepG2 411
JE I RS AR T HAT HLD K BUAIT IR

1 #RFFE

1.1 HepG2 #fEHIESF

HepG2 411 i #k (W B b i 40 i BF 58 BT ) i &
10% i 13 1% 75 -5 55 2 1) DMEM 5¢ 4 15 37 5
Big%,3 ~5 d J5 LA 0.25% JR (I b Ae ek &
T,

1.2 Wi Ea s &

R R P - SR — 2 O I
e, BOWCRITANN, N 1. 5% #2105 1R
VTR 2D L B LR B SCURTE TR R AR A U
A 4 L/min, ¥R AT TR R SO mL/h, A
25 mmol/L BaCL 7 . MESEIRIN S Ba® " 38K
%, JFHFE 15 min, D-Hanks #UEH 3 I, LI LERZ
AR BaCly, A DMEM 58 4 85573 IR A T 1 57
1.3 HLD #REKE I K LI 5 H

R R ek IR B HLD B8, H 3
Iy Wistar HMEPERE 120 2 (i B2 Be s 55 5
HFLBARAE)  BERL T M EIEIA] #R HepG2 2 /I FEAR 20
M BEft HepG2 ANMIREAEL, bk 3 d.7 d. 14 d|
21 d.28 d 45 5 A (LA AT 50 9 Jl ke 4n
0 d), BdlaEmtE a8 HOCR, 73 8 R BN
ZEAXIH . P R RIS e 37 12 ], B
41 Bk HepG2 M B 1 41 38 4L HepG2 41 fid 20
P[]t WA S IR 1 g/kg HYGERHAN 0. 185% Bt
MRE K, 3L 12 Ji . FREIRE 9 JAIF IR, BUR RUIE
I 5 mm YJIT, DL 12 S RF S5 S0 BOR 7 BT
A 0.9% HFER K 2 mL B HepG2 il HepG2 4
e . #R HepG2 ZAHMIRSAEAI A 1L HepG2 4
MR AL LR BB A2 1 x 107440, R
Ja TR IR 1

1.4 $E4RZE
1.4.1 &% ALT AST. @%@ (ALB) & 4
S R) A R BRI AR AR, 42 A sl AR A a3 TR
Mi5E ALT AST ALB {i,
1.4.2 o4 JF4R4AS0E MRS R
A28 7K 1210 WS IR A, R AR 1l
oy R i o R I o SR 427 500 mg,
JEF 0. 9% A= 3ER K R e, PR g4+,
WRIR (3 HT4t) 10 mL AT INFREA T IR A, S 412158
VSRR AR E WS R WS I R
1.5 SitEasih

B AL PR K G 25 o Aok ) SPSS 16.0 G4k
A, T TR SR I BIME + drifE2E (2 25) TR,
FEAS LE R FH B IR 28 T 22 43 A B SNK & B
P <0.05 AERAGIEE L,
2 FR
2.1 Imj& ALT.AST % ALB 354¢

BERIZ #R HepG2 21 B8 i 21 A e fk HepG2
YA AR ZH K BR A B[R] s ALT (AST 445045 1 % R
AR T (P <0.05) , 45 5 ALB ZKCFH]
RE(P <0.05) (BRAMk 21k HepG2 24 it B A 41
28 d) ., BERILH KR ALT  AST /K V- BET A 5% 12 7
FhE, I ALB 7K R R, #7 HepG2 il %
FaZH AR B ALT ,AST (ALB 7K -5 41 7 el i) s A 750 4
KEMEEZERAEGITHE L (F P <0.05), #
HepG2 AR AELL KB ALT 767 d BFAEAIL5120 +
19 U/L( 5 [R) 41 HAth by o] sSAH E, P <0.05) , fif ALB
AKFIRAE T d ik e 33.8 £1.5 g/L, fllBEfL
HepG2 ZHMIFEARZA KR T 3 d B 54 HepG2 4fiffi %
T L, ALT 25 55 BG4 L (P >0.05) , AST
IR F AR HepG2 US4 (P <0.05) ,ALB 7K
NHIET# HepG2 AARFSAHAL(P <0.05) o 7 d Bt
fb HepG2 41 it % # 41 K Bl ALT, AST 7K °F- %% #
HepG2 AHAIFE AR i R (P <0.05) , Ff Bl Asf (1] 1)
FERFEATIE TR, 11 ALB 7K -2 1K SF D) 52 30522 i
TR 28 d BFAEI41.2 1.5 /L, 5% AL AH
W, ZE R egit 2 E X (P >0.05), Wk,
2.2 MiEE. HEEENENZL

FERIZH AR HepG2 21 Bl S A A1 Fint 24k HepG2
248 0 % L 2 A RS i T 5 AL V7 0 i 7K S P8 A s
PG BRZH R B 2 i (P < 0.05 ) o BEHYZH K
L 375 80 JHF ] i Bl o[]S 28 - o R HepG2 4
LA A 2H R X L Y5 0 (L 55 A5 78 2H K 0z I [ 5 F
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AR (P <0.05) , Ifii 4 & W4 7 d. 14 d.28 d |
EFHRIL (P <0.05) . #f HepG2 2 i B A 4 1M i
HafEAE 7 d JEie T, R EIRTE 7 d J5& 8
T L HepG2 20 M B 4l 41 K B v 4
F 3 d W} T #R HepG2 AR AE4H (P <0.05) ,{H
7 dJF KT HepG2 S AL (P <0.05),28 d
BAKZE 2.18 £0. 18 pg/mL, C #2125 [ % B8 2H 7K
Vo AL HepG2 4H i A 21 R BUTF 4 25 3t ) ¢
3 d B T HepG2 4liffi S A4 (P <0.05) , 11 7 d
541 HepG2 4N REAE LA L 22 R LG0T 24 X
(P>0.05) {H7E 14 d J5 MBS FRE(P <0.05) ,
fik28 d £21.34 £3.25 pg/g, 3035 T 45 A
K- (P<0.05), WE2,

*1 HHETERESR ALT,AST,ALB EL
(x+s,n=8)
a4 5 BffE]  ALT(U/L)  AST(U/L) ALB (g/L)
payiist 34 £11 49 +12 42.8£2.7
TR 3d  145=x190 330 +75° 29.5+1.22
7d 154 140 376 +47% 29.3+1.32
14d 152120 533 £66° 27.9%1.1%
21d 163 152 556 +72° 27.1+1.72
28d 179 +19° 643 +57° 24.6+1.29
# HepG2 B 3d 117 £14%> 213 22080 33.5 1,280
7d 120 £19%b 277 £220.b 33.8+1.5%D
14d 133 +10%P 283 +37ab 30.5 +1.5%P
21d 135 +92b 348 +320:0 28.5 +1.0%:0
28d 149 +15%P 388 +31a.b 28.3 +1.53b
WAL HepG2 B4 3 d 138 £138:¢ 275 £26bc 29,3 £0.9a:c
7d 110 £10%bc 184 £230be 33 3 47 480
14d  97£92bc 102 x118be 36,4 £1.72:b.c
21d  85+7%be g7 +13nbc 384 41,500
28d 65 £60bc 77 £1120¢ 41,2 +1.50¢

a: X RALLEL, P <0.05;b . SIa] ] BB LA, P <0. 055 c: 5[d]
] 5 BR HepG2 oML LLAEL, P <0.05

F2 FHAFERESLERHEEZE (v2s,n=8)
M5 WP M3 H (weg/ml)  BTFHT ( pe/s )
X} HE 1.93 +0.13 6.07 0. 81
A 3d 3.58 £0.31° 41.60 +5.02°
7d 3.89 £0.21° 41.95 £3.28°
14d  3.77+0.36* 45.08 £4.27°
21d  4.09 £0.21° 46.80 +6.56°
28d  4.03 £0.36° 52.83 £6.68"
B HepG2 oAt 3d 3.04 £0.43%"  36.70 +4.05°
7d 2.89+£0.29%" 34,38 £4.40%"
14 d 3.12£0.46%"  37.76 +5.42%"
21d  3.16£0.21*"  43.70 +5.23°
28 d 3.50 £0.39%"  45.21 +5.08%"
34t HepG2 B4t 3d 3.85+0.43%¢  42.62 £4.88%¢
7d 3.44 £0.37%>¢ 3555 +3.49%P
14 d 2.60 £0.37%>¢ 28,70 +4.54%b¢
21d 2.27 £0.21%"¢ 25,16 £4.07b°
28 d 2.18 £0. 18" 21,34 £3.25%b°
a: G HRATHEL, P <0.05; b: 5 [l A GBI AL, P <0.05; c: 5l

IRFA] 5 BR HepG2 BSAHATELAEL, P <0. 05

3 itig

HLD % Wilson i , J&— s {1 5 A3l B
JIT SO FFAE A AT AR R DAy 3 A A P ) e
PRESIE IS AL PR o L B8 99 32 B3R 3y T U #4654
F LR AL E A SRR ARG
FEAE A AL T , i HLD J8Ch ol LAYA A g F G
PRI Z — o (02, TG AT AR Ay T 52 2 el T b A
JIEAC R A R A B AR MEE R, FFANRE S 2 T J8 o T
41 B A 2 i 57 i A% 4 (orthotopic liver transplanta-
tion, OLT ) f)—Ffid AU ik, oy TR U5
CHK A AT A ) , ELASARAR i n] ATk, AR vl
DATE R P AT, 38 HLD SRR R
VIR T 40 RS AL, S e HE T T L e 57
AR08 A48 P T 473 2 520 L AR i 14 P R e 2
PR o 3 LAR S SRR M e AL T 4 i B A A 2
ey P 15 T3 B, 7 2 M % A ) BF S T A2 B OR
EAILPSERNET € Fid R P na il N SRS e B e
(124 37 0, 2 B 2, 20 M A A BT el 1 B SR o
ST A= B3 1 Y A T ) R e o
B A TG e A0 S BREE B AMASE D
ANBETEL I A, ke AT AR I RS 52 1 TR G G
HEF I A, LR Y2 I RE, IR 3R H
91 o Tl Tk A6 PR 40 Mk (4 HepG2 4
i) FLAT To R 8 B K A7 15 BE 0 58 1 4 AL, B 2 AEAR
RARRE FRAC T JEUA QR 40 7 Bl 8 AL F 5 o A9 Y
AT JF 2 O R AL £ T i B 4 D5 40 i
BAFALRRIER, B T H AT HLD AR Haing 7
(e A o {F T HepG2 4i I M 5 DA 11
Fak, [F] I A0 I 1l R 52 IR T Gl R
(300 pm ZiAy) , RUIE RS AR AR AN HARAE I, IR AR
WWFFE R T R AR Y 7 S iEA T o

B AR R H AT R LI HLD sy,
DAREAFHO S BB, HLD JFAE R4 03 iy 1 0L o 7E
AWFFEH, R AL T 12 J5] A e e B i IR 57
Ji , L7 ALT AST K ALB /K- H B T 25T 48 B
E TR MR, XATA HLD i TURUS i AT
A5 B o TR B I3 2K P 2 A R
SRR HEA [R] 408 35 R B2 1) B AR, TRTIST s 00
L2 L B KA T T BT 2R S ARG T T BT R
ABFFE 69T 4 (4 HepG2 41 it B% il 28 Fn 1o 8 1k
HepG2 4R HEAL) KB AT B /K F AE RS A 1 1L
R ST R B B A I, T % 355 i K P
FRERaS, HFIES B ALB /KPP WA R T, HIE,
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# HepG2 A1 MI S MEAL A RNV A2 AT 4 K I v
BT BRI ALB A5 iy [ AR E , DL ST 34
DUIE B[], 51k HepG2 4 IR AR 2 AH LU A7 7E ik
EMEZE S KRB TR HepG2 4ASRETT 32 1
FRRIEHEF R TEARBFZEH 4 HepG2 4 i F%
FELH AT EEACE i KSE 1) N BERRE I AE 7 d A4 i
5,17 14 dF R EL B NS, B2 7R RS A 40 B 4
REXELARRSE T 1 ., Witk #e b HepG2 21 i f54H
2R BB FE T L3 A L AR K P D B G T R
HepG2 #iffsttst , 454 FREHa %, [FAf ALB &
K- BB, R K T Y7 8 dERR B ], 25
BAWE ISR, Ak HepG2 4t i 7% 4 v] ok 3%
HLD K EH AQ 5 7K ST, 8058 4 0 R, o 3t it 4%
WA, B I T R, 482 7 HLAE I 40 i B AR VA T
HLD w1 BAT — @ MWFsE R 5t. H i+ HLD J§ %1%
PRI , Q] 1 — 2 5L 1 A AR 40 6 ) B 1) 4 5 st i)
BB BT TAEME 4.
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