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Abstract

AIM: To investigate whether human L02
hepatocytes can repopulate after implantation to
the normal, immunocompetent rats treated with
2-acetaminofluorene.

METHODS: Human L02 hepatocytes were in-
jected into the peritoneal cavities of fetal Sprague
Dawley rats to induce immune tolerance. The
2-week rats were injected with different doses
of 2-acetaminofluorene or normal saline, and re-
ceived partial hepatoectomy. After 1, 1'-Diocta-
decyl-3, 3, 3', 3'-tetramethylindocarbocyanine
perchlorate (Dil) staining, the hepatocytes were
implanted to the 3-week rats via the spleen.
Immuno-fluorescent staining, reverse transcrip-
tion-polymerase chain reaction (RT-PCR), S-P
immunohistochemistry, and Dil staining were
used to detect human albumin, human albumin
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mRNA and specific proliferating cell nuclear
antigen (PCNA) in the rat liver. The distribution
of human L02 hepatocytes was observed under
fluorescent microscope. The number and area
density of PCNA-positive cells were quantified
with the help of computer-assisted imgine ana-
lyzer.

RESULTS: All the examined indicators were not
significantly different between the rats treated
with 2-acetaminofluorene and normal saline.
Dynamic distribution of human L02 hepatocytes
in the rat livers was observed from wk 1 to 10
after implantation. Human albumin and human
albumin mRNA were detected from wk 2 to 8 af-
ter implantation and the peak content appeared
at the 4" wk. Specific human PCNA was detect-
ed in the rat livers from wk 2 to 6 after implanta-
tion. There were the most PCNA-positive cells
at the 4™ wk. Nonspecific PCNA was detected in
the rat livers from wk 1 to 8 after implantation.

CONCLUSION: Human L02 hepatocytes can not
significantly repopulate after implantation to
the normal, immunocompetent rats treated with
2-acetaminofluorene. Human L02 hepatocytes
can survive for 10 wk after implantation, and
exhibit unique hepatic biochemical functions for
8 wk.
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WAL A 0%

B A F R A
P 2h 4 B sk T
ZAK B e e
JA R, e g
5, BT R R
YER, —# R
Bt A AR AT 4 A0 3
7. AHFRRID I
[ m Ao 75 AL 89 H
AR BP2-AAF
535 i K
Bb, ME2-AAF
12 3E A R A
o & A 2 B 0 3
FAAE ).

&K, FBAT23 R R, BB 245 HDil
I &, )5 69 NLO2RT 4m e, 3 5.2-AAF/PHAT 48 e,
WA AR RN f iR K. RT-PCR. i
. DIl R TIHFF F ik, £RE A H A
MAEEE. AG%&EGmRNA. 37 m itz
HR(PCNA)ABAE 3 A BB T MEALO2
T 2 foL A2 ST W 69 50, SR R 3 AL AR 4
M B %M R ) B ABP CN A B 20 B 69 24 55
JE Ao @ AR R .

SR 2-TEBAKL D FHACH. P KFAE)
B AT, BT RALARER A, THEM
JE1,2, 4,6, 8, 10 wkit %X 2 4 T LR E|
ALO2AT ta o f RIT M sh S0, BAHLE2,
4, 6, 8 wkRk Al B ABaEGERAEEEG
mRNA; BHE2, 4, 6 wkia il B 4F F P A3G 75
WA RPCNA, MG, 2, 4, 6, 8 wkis ]
& IE 45 FHPCNA.

Zit: 2-AAF/PHAEA W, 2-TBLA KL 7 245
AHL02 % feL B0 3G 3 4E A, LO2%m AR f22- T
BRAA DA BARFSTHHER T HF
10 wk, =4 &% & 2 a4 4:8 wk.

FEET: A BT, LO2RT40AE; s, T4, KR

WP, 8. £, BIIR NEE, BR ZEN, XIEBEHK. L02
BRA2-CHREZNNEREPEUSE. TRENBRRE
2006;14(23):2281-2287
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0 31
T HE 40 M AE 52 R P 00 8 AR R
FE DA IR DG B, 06 200 £ 1wy 7% L 4 i 1) 394 4 fie
1, A BeEE AR E FE AN UK G B
RN RSNy, B R AN P B O R A, A
Wi 2 45 A BB R I 4 A ST s I AR KA
s S AR A0 I ) BEET 0 A8 I E R H 9 i S
WA, 2 A A A7 (2 i 5 R R
PR BT BIEE LI 2- SRR 3D
(2-AAF). dipin. "KM(furan). #%4% 2. DDC
(3'5-diethoxycarbonyl-1, 4-dihydrocollidine).
PR, LAY A L S0 (DEN) &SR mT BHL I 52 44 i
AN E A R R R DU SR . 2/3
T )4 (partial hepatoectomy, PH)%% Ak il ik
YER, — 2 LR e bR 40 i 1 .
2-AAF5PHI G, RO [ 40 i AL o R A
PP i Py Ah 2 2-A AT AT 40 i (1 458
B, AE AN AR TR SRT, O o 40 A )i AL,
R AT e Ak N Bk 45 FHE v 2 i 40 I 1 14 i A

DR, AT S R 2 B K R SEip
2-AAF, 2 wkJifTPH, [RII &M DI )5
L0240, 7 37.2-A AF/PHATYI M BEFE AR, K
FRe9¢ 6. RT-PCR. B . DIl R
EE UL ST LG o BT R G5 T, R DR A
T BAT IE R S R U N 0241 i 11 47
G BEE N DL

1 #RRTE

1.1 A AEFEWISDAR6N, W% =%k K2
SR L. EREN R A2 15-17 d, HTE
250-300 g A SEIGXT S, Lo24H 8 T N IE 5 A
AN, W B e R B b A AR A S ST
IO RGBS, 1100 r/min, /03 min, FH
R, AN MR R o A B R, S i
0GB AR 5, I 80% ¥ H TS5 56

1.2 7 B RN 52 X468 15-17 dif6
HSDARIEAT LB BRI, 2 BUIE (A 2605
JEMIRBY T, BedE 175, H1 mLiEH #3450 uL
L0240 5 50 (51 X 108441 i) 2218 20 4
TR REE I BIG RUBE N, 5. 2R A
RA S G 2-A AF FIMA400 /58 20—
WHR, I FIFEE D, SRR A S Y 61
SDZ# FRIL™ i B 2160 5L, 3545 g SIZ 56 41 RN
AR LA et 2 a b, tHAE2 wkiEIE N
HEH2-AAF, 43/M1.2 mg/kg). H(13 mg/kg)-
KAFA (30 me/kg), FHALL10H, FEH
2-AAFT T4 (A7 BB R AR, 4>
S N LR H g sk g, JE75E; L KA
UL H G, Jhakt. xR i Az W, A
2 wk ipAEBREK, AR HAYAIE. L 5xt
A THEF S RG22 R, LRRREE FATPHIF
2B FEAE DTS (0 I LO2 T 41 PR 723100 L (1
X 10"%/L). PH: K RAE LBERNBREE . E 1A
LR RN, AN 22 28 0y 45 L ZC /i . AT i
My A EnE R S DIRR, CRE I, T
FBHEPUL. DTG BAR TV USRI 11], b
WL 4 g/LEWIEL (805, HPBSHIH
B O A 1.0 X 10"/L; T390 Wb s v 11 1
JERT R HEAT 9O M SR I A 5 16 RS R LO24H i
ot A2 wkifsEE AR B, £ BRI,
B2 WU A28 28T, ZRER M, H RS
B, 1 AR TT ), 100 pLZEDilg ()
LO24N B 5 FR MR e N, By 5 o5, Bk
MANBHE. L2 MG 1 wkilbRA, 2 wkIT
A2 WHULRBR A, 210 wk&5 3R, kR4
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He 4 HOR SBCER bR AR, K BRUTE SR N BRI AT
JHEEB o VIBR A, B B 50K V), fE98
BT PFITE NG TR 4240 g/l
PEFRE I 8, A A BED) . RS K B4R IR
FHDITA A LO2JH-4H i 5, B R AT T2t RAdEE i
FHIHIE R FALEE; LO240 MR At i, K BB
AR ZRIE VKR V), AE9O6 AR N %L,

1.2.1 B EXEMNITFHARAGES KB
R RV R B - ARV (strept avidin-
biotin immunostaining, SP)% % 241 234k 2 Yt (1
A & PV-600248 51 £5). B AT 2 23 H oK 4 1)
F4-8 um, FEILBCE30 minfm, A4°C PEEE &
10 min, 37°C F100 mL/L3} A ML 5% 520 min,
WP E A mAb(Sigmas @), W1 .
400), 37°CHF 60 minzk4 Cib i, N ebric —
Pt, IR 262 (fluorescein isothiocyanate,
FITC)Fric L 240K BIgGERHEL © 100), 37°CHs
% R E45 min. H1900 mL/LZEphHhdt ), 9%
JE WS TR LB o gL PBSEAL—HifE
IH 2 )

1.2.2 % AR 245 - APCNA RJHSPHIE
A Gt B 2240 g/Lb v F e
e, AEaI S D) A, 60°CREARE1-2 h, i
K, IIAT0.5 g/LIfTriton X 100/PBS, =
N ES min, 37°C F30 mL/Li A LA &
20 min, 45557 APCNA mAb (Chemicon/y ),
WL D 200) 5 ERF S PEPCNA mAb(H L -
200, KL BT A HES A CIER, RIGINEREY)
R FIBAR B bR iC E PRI g G2 3R A KT
DABW A, IRARFEELG, YRS, s~

HEHLEG T RS, 7E100f5PCNA %414k
DIRR, BEAN) A B AL S AN & X8, 15
FEAR AT AHP CN A BH 2 40 P 1) 2508 B (S um®) R
TR (um*/pum).

1.2.3 RT-PCRA& M KAFLLLRA G & G mRNA %
Trizol#E EXRN AR i B BEAT, K H BioDev/A ]
RT-P CRIK G0 1A 9 20 VL300 5 S Ry 186 ) v, 5
Yyt Ki%E Takara A 7] @il . A & FImRNA
514, 1E[H5%Hs: 5-TCGACAACGGCTCCGG
CAT-3', i1 5| #Ha: 5“AAGGTGTGGTGCCA
GATTTTC-3', ¥ ¥4 H W) BA241 bp; 1B K
BB AmRNAG ), 1IEM5#Rs: 5-CGGTTT
AGGGACTTAGGAGAACAGC-3', i¥fi [ 5| #JRa:
5-ATAGTGTCCCAGAAAGCTGGTAGGG-3',
P34 H 0 F B 388 bp. §HE A 94°C AR
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5 min, 94°CAEPES0 s; 55 CIRK50 s; 72°C 4l
1 min; H32/MFH, 5 )572°C 4EMH8 min. K]
RIMANAMYV [ 2 SR (47 55 A Ay B % B AR
BRAZBHVEI AT RE. =15 o/ LI NE B e s v
UK, WAk 2B Gt 5 TR AR A T SRE R 4.
St A HdEH Limean+ SDFE IR, KM
SPSS 10.04¢ 43 kA, W0 LR HIE

2 B

TS50 RO/, Vs RO 128 HAS 5 4k
BEME R AR S B 2wk RS A L0241
J. A1 HOK RS BRI AT R 22
R BRDRT PR Sk B A 1. A A G N S 36 %
Ml B E, gk aleh 255080, JLR KN RUE IR &
AR R A

2.1 DIl w32 DilH O BHE 40 i e 25 (5 )8
LAl R TN AN %, 1 ) TR S E B =R R 121 A
WA JE, ASfe DX o Mokx 5 M ic. 370 &t e 5 20
RN A L S X531 sz 6 2 oo FE L £y 4
SIS RELL, 2, 4, 6, 8 wkI TR, 10 wkis
253 FOR R o] WSS I 9 40 e, J¢
122 HO B, A4 UK 12 wkI R F S
th. SIS AHLO2 40 i 23 A 1 52 A4 BN TR T D
JKIX 35K, SR AR AT, UG W I T 585
DX k. 2 e oA H iz i b, S8R RS,
YeRE10 wkAiAn, oo BT 4 A% S B0 RO 98
N6, B K. B wkifDilZ ot s %6k
PR R Z, HRXIEEEN M0, RIEIER,
FEREAE I LO2JH- 41 Mu 5 22, i W W A e % 2]
JTFERTL 0220 ML i AR B S AT (0 DS A E A, 32
ARSI LO2 AT 4l B AR e /. B2 wikAl
4 wkiIDilZ It os: PR IRR %, &N
BRI, ] WAEICEAE AT, U R 2
JH L0240 fg 38 ik i 0 A1, A S8 wkif)
DilZ G B A ks, v W55 stk
IIAT, P IGEIE W Rk (K ).

2.2 RIF LR P AGEE FITChHAL DG 4, B
PEAN AR W A8 R BoR gk e, 5
FEL A BT &t 7 PR 4, A% R (5. 3D
S ZH OGS HEA R L) S DX . S AR L0240 i S
2wk K B2 B e AU 21 N 1 B
(L0240 H; SE 4 (4 sEE K2, 4, 6 wkiy
ARSI A N 1 2R T IRL0240 i, A4 wk R I
SHOTOCA N E; 8 wkfg3 H BT Wk ¢
Jean i, 1RO, 450KE10 wkIs AR PR H

WA #H 3 5
ARSI 3
M A K gl b
KRR
2-AAF, #7%) % 1k
T 2m L6 35 38, A
E PR A AL e
fo¥g m g ae. R
B, AR AT
WP AL A 4m e AT
% F Ak m: Dil
THEHERT
L AEBBSH; L
JE R KAEF AL A
i A — W
AW F AR RR
211t 3FPCNA )
Ko, B S ALLE
AR
EESMNEE
Fa iy AR E B R B
T A% A 2| L 04 3
FAHE L.
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1 DilZ&L0248
fR3R B ER( x 200).
A, B, C: SEEGZHFSHE
1, 4, 8 wk; D, E, F:
FEIE1L, 4, 8 wk.

B 2 SBHALKDPE
RELZKENL024HRHY
BB x 400). A:
UL, B: 5256
A4 wkE TR,
C: SHRZERES wkiR

JiRRAEE AN

pax:| 1wk 2 wk 4 wk 6 wk 8 wk
FBE(10™ um?) SKypEl 0.14+0.03 043+0.04 0.26+0.08

PEEHEN 0.12+0.06  052+0.07 0.11+0.03

SK2Y) 6.26+1.07 5.79+0.75 632+084 758+1.17 5.18+1.03

SHRH2 517+1.05 742+122 586+1.12 446+103 6.33+0.75
ERRBE(10™ um?/um?) SCEmZEN 158+0.27 236+026 1.17+0.22

IRH1 1.38+047 225+0.33 1.74+0.46

SKAZY) 54.6 +2.56 499+337 527+446 475+358 51.4+3.27

JiRH2 52.6+1.73 672+234 628+183 552+147 683+1.73

(K2).

2.3 PCNA SEEGA A B S U Fr, 704
o SR —PUNR R E APCNA mAb. 757
YENPCNAPBH P (1 41 4%, DAB %Wl t4 )5 24k KA,
SIS AR FRA1TE 0. B REL0241 e J5 1 wk
19 K BB 4L 24 b R BE A I 2045 5 P APCNA;
2 wkA BER I B4 52k APCNA; f4H4 525
K2, 4, 6 wkIn LA R 71 APCNA,
Pl4 wkRILPCNAFHYEAN i 2, 4 KF8 wk
WRFER W, S22 — PR R EPCNA
mAb. EFEFHEPCNAFIYE 41 %, DABE (4
Ja IR Ak, SLS G A ROG 2R TEIX . RS AE
L0240 J5 1 wk K SUFFEH 24 B SR A 0 211y
s APCNA; B4 505 K1, 2, 4, 6, 8 wk
Py S A I K R AR e APCNA(I3).

PCNA A G 73 A7, SEIR 2 1 50 A 1R AR
TGV 2 5(P>0.05), SEEG A2 50 412 L
TG 2 5 (P>0.05, K 1).

2.4 RT-PCREMA & FZEGmRNA SZIK 24 Xt
A TRMG2, 4, 6, 8 wkkill i A A EE
mRNA. 735K UK B A B FImRNAS | )1E
RT-PCRIN, TJ 75 S A B4 2R rp R il 380 AH B,
PN AEEAmMRNASKT (241 bp) KR AHEA
mRNAZ17(388 bp)(£l4).

3 Wie

JT 40 B S RN S, 50%-65% 0B ] ik 1L 3783 %
FIZ AR S, HILH KL 70%85 bk L 4 1)
Wk 290 M B,k B TR A JH 40 M A o o T SE
)7 I 2R 2% 4 it o 4 BRI 2, X B 4 i
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3 FHALPIBZPCNAZEREHILO2MBIR(SP x 200). A: 1IEHERAT; B: IERFRMPCNATE—H; C: 32864, D: X EZH.

ML R A TR B kA 4 B g 2R, e
RIS dJE T OWLEE S R 00 1T 40 i 5 1 3 1T 40 i
(1) 1) 28 5002 0 S MR R 5 R TR T ), UK
20 0 B o 3 5 T s d AL B B M 4
S SR, AvRERAEA. T
GRS ThRE. FRAT/ED wiARBEN H N (1 8
F A S APCNA, 1967 i vl WA M, 42
AN L0240 i B VG B 35 22 U 9, (L
A& A AR RIS S G Th e, A e 3=
BIREZ — A RAE A, Bl & A WA
SEHIWIT A B T e AR UK fR bR, HE RS
1 T RE I 40 i £ b L. VE 2 SR A
Sy i £ R 4 R K R FR BT BRATTSR
REPICERFIRT-PCR, WNEAH G2, 4, 6, 8 wkiik
L IDN IR Sal PN S S IPNE R =i
mRNA, iEHILO240 A AR U 2 £23,
1M HLBAT IE 5 40— i 2B 2= Dhie. BE
AW, 40 M B Al s 1) G HE s Y —
FER AEAEA S 3wk AT S A L0240
MR A 58 wkAThFL AT & A B 1 1 Th RE. DAL,
ARSI AR T G e i 52 HE A AT (0 T4
SRR, A AN T AN R R S 1 R
G HE 7 SN, T AL RN A PR s e
{E S [ N R IR, 2-AAFSEEZH(N. Ty KA
) H) 50 R ALTE B X, E W 2-A AFXT RS A
L0241 oo B Sl 4 58 A .
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bp

400
300

200

B 4 RT-PCRIGMIFFALAABZEBEMEBEEBMRNA. 1: FR
WS FTREDNA Marker; 2, 3: IEHF KRIF; 4, 5: AJF: 6, 7:
IRETT; 2, 4, 6: KELFAEFAmRNAS 4, 2% FEZHRER
6 I AR EHZR R I SR I & FAmRINA, §HEH R B
388 bp; M4 AR HIAER Y = 8; 3, 5, 7: A&
FImRNAS ¥, 3% HRZHRER AT ARZUR T #8771, 59 A
JFZHERANT7 A SL 06 A FRIFAHEAUS LA R FImRNA, 314
HIFrER241 bp.

SENSPEBAET S YRID i AR T 2 A 40 ™,
XV A MG BRI, AN 2 5 M 40 R A
AR, RN CbR A0 0 40 B B B A bR g 1)
A, HAeIerEukta!™. G HuE bR ic Mg o e
PAMEFR4 wk LA E, TR A AR ERGPE9 mold |,
AT5AT T S 36 R 1) JE) 61 ) b 22 T Al P A 0,
iz DDA S DK FREAT I P 440 PR R il /s i R
8%, RINGDIRIc I 40 2 25 T 488k
HEA R, L0241 R i 2 U JE, 20H &
Wk, e FEBWIRTG, AR AH I D1LA fo )%
ALY B TLO240 MU i) 43 Ain: A AE L0241 i

[ PACE X1

A B AT A
JA AT 0 5t A
BHF EELH
AR, 2
AT 20 R A% AL G
EZHREAKRNAE
. WA, FAA
HEFHAEMmF
HEk. FF pE A
AR
SRS AR, T
HAT B dm Ao K o
A K 5w B T8
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mAGHD VRSB STTIUAIT S, TR, th T ALK T DL
Mo a  EHERANG, DURER TSR, JF  BMROY R, LS AT M b T 1A

AR ER R
R AL AT
REA R A
) BE R 3F B R IR
FH L RS
S Wy K IR BLH B
R EH. BY
PR FRAET
HRARFH, AR
RAF 8 R e A
BEL. LFLHA
BHugRME
Fer i B, BT
12 P 4 56 KT

AR A AR, 3R S I ARG 2 & SRR
WX . BERI10 wkif1 9806 i FEA &, ]
BE AL TR AR B A 40 M v v R B, B T RE R 4N
PRBE T B Ay A W 0 A . 1% 9% )
IR AR, BT R T L0240 IR 4 I FI A7
P, (RIS, I G 2 AR RN G 2 9 e 4 B, H
NI IR R IE T & i A B A B T e
AN I R 25 02- A AF 2 —Fh 300
294, A TE A0 PN R T AR ARG I o i
A 40 i Bk IN-FR I AT AW, %W TR A
A 22 5y 240 AT, R R S 4N i i
WAGH. RHAE b5 40 K &) A 1) JE B 152 40 i P
o TUAHG, PR a0 M S0 IR es, T ARR &
HRRAR, $2-A AFAS REFIH] L2 40 A 1) 18 4.
I 257 PH, fEMF 4R AT KT, HT2-AAF
P TR 20 B S A, (L AR L R 4 ) 5
[ 41 K R B A Y. 70% PHSE B LA K BT
TAERSE AL E A0 5 0 P 2 O R A
21 i T O [ 40 A /S 40 ) 2 5 5 0 4 )
REFRE, AT fE D R E 40 AR ok K R ok
Z 5B A B R 2-AAFZH H T
(52 20 F 35T 0 P JHF 25 1k 2540, BELUBTT 52 4 JFF 40 P 1
DNAZ K, M $0 540 A ey 3 2, 7 JrF 4
PRFF A 75 SR, A2k O A 4 R R i Ak, H A
HE A2 3L A A1 R E R 75 JHE v PR 386 5 0 /0 R
T HLEUG 2 AT A GE T2 03 A, A DUAS [ ) A
PCN A4 i ()£ % KA % . PCNATERT I
Wi b AR />, GG WITT AR 10, SIE 2w
WAEPST AT A DA PN A R 40 I BEDIR S AR A7
BATMEAG2, 4, 6 wiok BUITFZH 2L 40 i
W AR TR S e NP CN A BH P40 i, 2 BA It 30
)0k 2 B P9 A A 1 458 0 300 10 N T 400 A7
Rt ANPCNASE—$UIS, SL56 4 5550 2 7 it
TR R I eI 22 5, Ui 2-AAF B e
SZ AR AN A5, (a3 B 50 40 P P 6 5 404k, (H
A REAE RS R T 40 MO IR 384 8 4 wk PCNAZH Y
ol 2, PR A M AE4 wkIn 395 fE
feir; 8 wk PCNAZN LA &, BILO240 a3
THRE ST K, B9 S5 A BoR, IEAEIE I
Mg A2 I hfe. RS TEPCNAYE—
PR, SEIG A1 S5 ALt e R 25, A1 wkil
IUBH M PAZ JS, AN RIS AR 00— B R 8eA7 1F B
KR 22, U0 B 4H i 7E AT P HUG T3 R B H
5 Z (10 14 B A, hoF AL A2 AR T A D R T

JHF4 D, BF LA, PHAEHELO24H I 1 8 5 g AR %
AR, szE6 4 i T2-AAFT I AR 3244 T 40
(IDNAF I, 552 14 T4t M 8 58 52 B, 1T abe KA
RUR] e LA R 40 M i 5 ok 32, RISERH I T 52 4k
FCAE T 40 A A, 024N it F 388 5 LEADI 4T R 1R /)N
b TR A 40 P 5 A ik S T LB AR /N, PH
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