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Abstract

AIM: To investigate whether human L02
hepatocytes can repopulate after transplantation
into the normal and immunocompetent rats
treated with retrorsine.

METHODS: Human L02 hepatocytes were in-
jected into the peritoneal cavities of fetal Sprague
Dawley rats to induce immune tolerance. The
3-week-old rats were injected with retrorsine or
normal saline. After Dil (1, 1'-dioctadecyl-3, 3,
3', 3'-tetramethylindocarbocyanine perchlorate)
staining, L02 hepatocytes were transplanted
into the 7-week-old rats via the spleen. Immu-
nofluorescent staining, reverse transcription-
polymerase chain reaction (RT-PCR), S-P immu-
nohistochemistry, and Dil staining were used to
detect human albumin, human albumin mRNA
and specific proliferating cell nuclear antigen
(PCNA) in rat livers. The distribution of human
L02 hepatocytes was observed under fluores-

cent microscope. The number density and area
density of PCNA were obtained with the help of
computer-assisted image analyzer.

RESULTS: Dynamic distribution of human L02
hepatocytes in rat livers was observed from the
1" week to 6" month after transplantation, but it
was from the 1* to 10" week in the controls. Hu-
man albumin and albumin mRNA (241 bp) were
detected from the 2™ week to the 6" month after
transplantation, but they could only be detected
from the 1" to 8" week in the controls. The high-
est expression of human albumin and albumin
mRNA appeared at the 4™ week. Specific hu-
man PCNA was detected in rat livers from the
2" week to the 6™ month after transplantation,
but it could only be examined from the 2™ to 6"
week in the controls. The number of PCNA-pos-
itive cells reached the peak at the 4™ week. The
number density and area density of PCNA were
significantly different between specific PCNA
group and its control group (P < 0.05).

CONCLUSION: Retrorsine is able to promote
the repopulation of transplanted human L02
hepatocytes, and L02 hepatocytes can survive
more than 6 months, and repopulate at the same
time.
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BrY: &R T 2k (retrorsine, Rts), #F % iE
W ALO2AT 2 ML A5 A4 3] B A B S JE e 0
KEBNT N 7% 538705 .

Fik: SDRA S AT RipALO2IF @ ie, 4
06 F AT ALO2AT fn f = A Sk ot %, &
3 wkJg 2 #lip Rtk A 22 3K, F 22 1845 A Dil
(1, I'-dioctadecyl-3, 3, 3', 3'-tetramethylindo-
carbocyanine perchlorate) % & J5 #9 AL02
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ramie, I ARBSTHHER. KA
FIE R BHRREEER T (reverse
transcription-polymerase chain reaction, RT-
PCR). #EAk, DIlELTRF ik, £
AR EMNAGEE. AGEKYG
mRNA. 455 A 74 40 fA% 3R (PCNA) VA
B e R AL T ML ALO2AT 4a 1 A2 FAT
Mg 57, FER A 3 FAUEAR AT R AT R
) B AEPCNA 8 4n L 4 34 25 B Aw i AR 55 .

G5 T Ih T A S 1 wk-6 mo, 73 H B4
TR E| AL e RIF NG 3h &5 5
Ao, T SRR A A AIE1-10 wk; SR I 2AA5 46
2 wk-6 mo, K RN EAGEE., AG&H
mRNA B F A G 78 40 itz 30 RPCNA,
AR T ARG 2-8 wkib il & & & &
A B EGmRNA, #4152 wk-6 mots | ik 4%
FPEAPCNA. vA_E &2 8P 2 i 64 th L34 VA
A4 wkik . PCNATFa M 48 069 4058 B A= &
REEH BT, HFFEAPCNAZLL 22
YA it F £ 5(P<0.05).

LS RtstIBHL024m oA A 2 a9 ¥ 75V A,
L0228 i 2 AR 4k A BT h W AL R P 75 7 5138
7416 movA L.

X819 FP40f; #A R BiE KR 5E; BT &8
B
P, BS, TFHE, BR, B, Lo24RAEEIF 25 amaME

AREROPANBIE. HFEN BT 2007;15(4):346-352
http://www.wjgnet.com/1009-3079/15/346.asp
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L T AR AR 410, 48 40 0 (1) 47
T A I AR A PR, % HE A0 AR S A A
BB i AW SRR D Re i b, SRR E
FEABIN SR H B PR, s 253 e 7% HE 4
PR3 e 0N, BEFIA A, B A A K
BH, o250 /2 PN S5 BRI A B S iR ) AR
KA 52 AR 1M 1) 57 00 200 Ao 1F 56 JH- 40 i
ST, A AR AR AR IO A A
PEZ5): 8T Bt (retrorsine, Rts). 2-AAF
SO B BTS2 A0 S AN e N T AR L S R
DS 2/3 DI BR S i AR A L, —
3[R 1 A% R 40 B MG . 30T HLOB RS
2 BB (retrorsine/partial hepatectomy, Rts/
PH)EE A I, 288 h T 40 i 1 i A 1
2> D) BR R 45 7 ik 5 S 2R, 3 v 2 Ak
0 L ) SR A, 81T HLO B i 27 R 8 BH T
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A6 = JH- 240 10 184 5 000 0 T ) S5, T R A i
B ) 0T 0 B9 0 AN 52 52w, A RS AL THE 4 i A S
SRIGAE LR, AN AT E. —F IR
PEBERS M 20 R SE B . FRATTKS 15 2 S S T 52 (1)
KBip Rts, 2 Wk fT2/3F VIR A, I8 ks
FHDII (1, 1'-dioctadecyl-3, 3, 3', 3'-tetramethylind
ocarbocyanine perchlorate) %% (% )5 (L0240 iy, %
SZRts/PHIT AN SRR, SR e %0t RT-
PCR. #jfzdifh. DilZtmii i SEALENE
ST R E T, KRG T AT 1B i
PER BUH A L0241 M (1) A7 S A A 0L

1 #RRTSE

1.1 A EEWISDARGH, I H 58 =% K2
SR L. KR ZE15-17 d, T
250-300 g ML %, LO240 & T A\ IE AT
SN, A R B 2 A S S BT
TN S A, FERTTR A I 40 B SR 5
JH- A i, & AR et A TE A, R
80%I1 H T35 5.

12 7%

1.2.1 AR 890 &5 20 2254 15-17 dIISD AR
SR N BRI, 78 BRUIE (1 4608 2 BT T, SR 55T
B 1 mLyES #K50 nL ALO24N MBS 2 (51
X 10N 4H ) 2215 26 4 L1 7 B 5 1 i UM
Jig, BEES. BAR ARAE. 4RI T
IS SCER[11]). 2 BN 240, 7716 B4
3000 i 2 MG R A3 wk TS wkIIE iR ) &
FESIRts 30 mg/(kg- F); X HEZH: Gt =2 i i 2k
3 wkHils wkigfE Wi AR K, 52y
WA, AT wk, IZHK B KRR T 47T2/3 )1
YIRIEZ MR Tk C DAL O2 T 40 57 72k
100 LA R 10"/LLL B, 2/3FDIBRA: KR
TE LTI N JRRIE T T 1 28 5 e JHF IO, T 40 22 28
Gyl gL T AT AR R R )
B, DREA I, WG 22 2P, DIy
FART 1 022 SCHR[12], FriddiiiZed /L&
WU, TPB SRR ik 5 4 1.0 X
10"%/L; T2 B (H A Olympus 24 7] ) it 1]
JER AT IS I . LO24 RS i
A7 wkSEECALIR B, SRR BRI, 4 RUIE 12k
B)ABIIE, BEEIM, ARRBSEER, AR
JLR 7 1), 4100 pLZDilgs (L0240 o 5 372
GvEN, BHRES A, Bk i S, A
WeE: LO24N R G wk 1IUFRA, wk 2T 4 %¢
2 wkIl—k, Bwk 8)5F 14 #2541 54 mo, 6 molli#7.

A7 B A 5

] 2 ka5 3R
4B b1 K (Rts/
PH)B: 45 A, 2
# ML 4m B35 58
W RAEX. PHZ
Tk AT B A R
., " RtsfE A% A
- om B A7 ik 4
A KRR, AR
Wkl b R E
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WA # A L

R EF SR
O AR A
AL R A sl b, &
JA T 2 AR
5 A M 4 3G 5A
#e A1 RN B AR
o F & Dils)
AT, REE
K. AL R
RT-PCR, iE 54
A 4m fEJE A AT
LG R
B3 A, i A
Mom e B AL 2 &
2 HrPCNA % %
JEFa @ ARE E, B
We T A5 A Zm AR 04
¥ oL

B 1 DiEREL02/BIER BB x 200). A, B, C: SLIGZHFSIE4 wk, 8 wk, 6 mo; D, E, F: tHIRZHEEE4 wk, 8 wk, 6 mo.

FER A EA K. K BT ST N BRI AT
JHEB S VIBRA, B - H R 0K R V) Fr, AR50
BB N RLEE B A ZUT40 g/L
P R [, 6 s AR

1.2.2 Dil 3% kw32 FIDIIZELO2AT A5, #
AT T2 ' 0 0B v P I R TR OBEEE; Lo24 il
Btd)a, KEIBORT i 2 208 0K R V), AR50
ISE G

1.2.3 @ kb mFasAa e Frifird
SUHIKIE D F4-8 um, i CE 30 minj5, A4°C
PIEAE 210 min, 37°C 100 mL/La} A i i i
H20 min, FHINEITAAEAMAb(SigmaA #,
WEEL 1 400) 4°CRER, Inoedehsic — P, i
% %¢ % 2 (Fluorescein isothiocyanate, FITC)bric
2P R RIgGEMEEL & 100), 37 CHE = NI H
45 min. 1900 mL/L&Z H i fr, WOtk
WG L Zeiss A H])) P ALEE. PBSEAR—HifE
F 7

1.2.4 %, 9% £HACA I JFF 28 2740 S A3 74 40 BELA% 4
JR(PCNA) KRz o B 2 A -1 AL il
TE(SPYR) Y. B AL 40 /L F ]
S, AL, 60°CREF % 1-2 h, il
K, IMAF0.5 /LI Triton X 100/ PBS % i
5 min, 37°C F30 mL/Lid 44k %0 H20 min,
R NG TE A A% Bt mAb (Chemicon/A ],

TP 2 200) 8RR 5 Pk MY A 40 A% P Jsm A b
(L < 200, KLU PTAT A AHESI DA C R, nZk

G Y B AR B AR AR C P g G2 R k.
AL EM(DAB) B0, JhARZET Y, EPTEWEX
B, B T PBSEAR — P B XTI R
FLeicaQWinit ML EG 751 R (T8 E Leica s
A]), TE100f5PCNAREA NI AT, BV

BEALIE SN I DX 8k, oF S AEAS [ AHPCN A
H 2 40 1 60 523 1 (AN /om0 B3 JE (um ™/
pm’).
1.2.5 RT-PCRA& M FAFLLL A& & A mRNA 4
TRIzo & IRNARG Ut kAT, KHIBioDeva
FJRT-P C R & (1) PR A5 300 e s R 18 Je Y,
Sl H KiZETaKaRaA & %G, AAEH
mRNA5|#), 1IE[75]%/Hs: 5“TCGACAACGGCT
CCGGCAT-3", i¥i[n 5| ¥ Ha: 5-AAGGTGTGGT
GCCAGATTTTC-3', #14 H i) v Bt 4241 bp; 1E
KB A E A mRNAG Y, IERSI%Rs: 5'-CGG
TTTAGGGACTTAGGAGAACAGC-3', i¥i[a 5]
YIRa: 5-ATAGTGTCCCAGAAAGCTGGTAGG
G-3', 3 H 7 BEA388 bp. ¥ 19444 94°C il
A5 min, 94°CAETES0 s; 55°CIB K50 s; 72°CHE
i1 min; JE32MEHE, $5 572 C LEH8 min. K
ARIANAMYV B S5 B R4 554 A B 1 0 B LA
B BHE R AT RE. P2 02815 /LB AE i FE Ik,
TRA BT P8 J5 T HE I AR A EARI R,
FitE A B Limean+=SDE R, K
SPSS10.04¢ 173 BT A1, PR 1) 85011 LG 35 R I B %
2

2 BR

2.1 DIl K732 DilHe (i BHE 40 i 78 &% (A )%
JERF BRSO, A A A B R IRE B
REIRE, AREX o> Mukz 5 M. S92 TR A o
1 wk-6 mo, W52 FILO2JH- 41 f e fUHF N K18 47>
. L0240 i F 25 1 Al — B 2 5 BEAS K B e
B51 A, RS ERR4 mo, 256 H b4
B H IRk, SEREA ks, Bonoh FriRkIAA
Gy A 0T REZ LIS A AT L0240 i 43 A fE 52 A4
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S, et - E A
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; ® ) 3 e . 5
.. o B 3 F 4 s
=t > £ - » i {4y b L)
3 IEERAFARFNBES wkikSERATA R PIRZEIREII024B/( x 200). A: SEEAH1; B: WAL C: SLIEZH2; D: IEH
£ P
SUHZHZH.

B S AR T T DX dal, SR A, BAJS 4 I
ST, G AH A H g Bk, S I8 ik
559, 4ERF10 wkZe A7 . AH RS AH 9¢ 6 4 o 5 H A sk
520 BH AR D (B ).

22 AR P AEE GG AL FITChR LK
6P, FHE 40 i 1 B 5 A O L SR AR B B
I L g T R oA s, 5 R LR
JH- 440 i 7 R 2, oAz R (. SEe A tE )
2 wk-6 mo K BUIRI N B8 6 IR
J2-8 wkoK BRI RSl YN 1 B . P23 A4 wk
RILERAO AN M B 2, S0 ZH LG AR V. I AH 6
2 BH P 0 e 5 H 2. SEB0 A SRR T 4%
B Zrh RE 2R A5 A MO REIR © TTIKIX 28 1 4 Jf s
JE RN 43 HCPR) KM 4 e, 326 K JH 4 T A
ORI A% oo FRZH R WL 2 ORI G, S 41
FOGT AT AR WA 4t . IR SEAE(E12).
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2.3 HFAPCNAK F L FF ot AR AR 1
PCNA FHE4H R AZ DAB & (8 )5 34 R At (1813). 52
5 A AL S IO V) e, Ay R ecse il —
PO RE e B E 40 B A B m A b, H ST 4l
)52 wk-6 mofaill Hids 7%k APCNA, 4 wk
%, UGB, 6 mofillifs i, X4l
A 5 2-6 wk, Farill iy P APCNA, 15244 wk
I % 0 HECZELAH . B AH B 4 20 i 5 s b 1 sk
B2l U A2 — P AR e v R AE 40 A
JEmAb, LI S5 AL AIAK, YIRS
1 wk-6 mo, Al K i AERE = APCNA, BHPE
20 A2 5t R WLk PCN A BH M 40 B 1) 50 1
R 26 FE 1) R, SEsG 215 1ot A L
GEvl A 2 7 (P<0.05); S5 20 25 Hoo) 4 LA
TG 2F 22 7 (P>0.05)(FK D).

24 AGEGmRNAMF A SRABNG2 wk-

B, AR
ES A B3
Fokak, it
— 5 B
EF T L N
HRED Wb
75 4 B A A 8
T4
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L ERL AN = | <5 R EPCNAS B EAIEIRAEE mean + 5D, 7 = 4)
8 2 ka5 4
o AT b e KB A
AT m jo 5% g AR AL =1 D4R 1wk 2 wk 4 wk 6 wk 4 mo
(Rts/PH): A& #4 — ey 2 a a
W o 2 7 R HBE SELEY 0.47 +0.08 1.33+0.34 0.56+0.38 0.08 +0.03
XL ok (107 um?um?)  WIBA1 0.10+0.07 0.46 +0.04 0.14+0.04
";ﬁ;ﬁ?’?\*ﬁi A2 5.53+1.12 5.68+0.89 6.02+0.87 6.78+1.03 5.77 +0.68

Flgk, 428 % -
L fty % AT X9RH2 6.20+0.85 577+1.18 6.16+1.02 5.46+1.03 6.73+0.58
f8) - 2k %58 7 HRBE LA 2.14+0.22° 7.85+ 1.46° 3.54 +1.63° 0.58+0.72
W 4 4 4 75 £ (107 um?/um?) PNEEEEN 1.47 +0.04 2.94 +0.64 2.37+0.48

A

ﬂfﬁk”ﬁg”ﬁ’ﬁ SLUHZA2 74.8+1.06 69.3+2.84 453+3.38 77.3+4.84 84.7 +2.67
T~ we) A5 LT 4w _
HLEE I Ak A AT YHRZE2 84.2+6.84 67.5+2.73 66.3+4.48 74.2+5.73 83.3+4.83

o oA AR
RH, —F 4R
A Bk A5 AT 4a e
Hoga, A RALE]
MRE .

°P<0.05 vs WBR4H1.

6 mo, K A FE FAmRNA, %R G
2-8 wk, K0l A FIER FImRNA. 23 51K AR
K EAEAMRNAGPERT-PCRIN, n{ESLH
K UL ARSI 2 NN B I mRN A S
17241 bp) S K i 18 FImRNAZ5717(388 bp)(/£14).

3L

BNNAE IR IG A F I U e 92 2R 0 v R P, e f
BN AR Pr IR, AT AR T TR B A i e
B (R PRI, 2 R e I e i = A iR 52, [
ik, S NG JFF 40 B 5 i B0 AT 40 = A=
RN 52, PR 40 M A% A 2 1 K R A,
N S AT B R it 52 (0 s A AU i
BATHN UK A TR 2 A IR S R4 L,
ik T B 40 i (0 2 E N4, 6 2
JF 9 B0 K7 S Je, TR ke ] R N BB B P A
TRUHEAT O RIRT R 0T 48 B0wi I 7 5. N H
PRICEOR, 755800 WUt s Ul A T, B A
JFF 40 B 55 52 A T Al AR 5 5 DXl Ok, HLRE
WP S AR T A L Bh RE S 56 H . o A 5 A7
. BATER A SR AL PO BRI DR 10 %
AN, AR 12, A RIE" DI )
P TCIEARIMA R P4 wkLL L, 48 359 mo
A b, AT A W Sl 30 el R g D R 1 4o 8 0 41
e, ARSHDIIIOG M e A8 o, BRI
LO24H Jf 5 4 130 228 i | 750 JOK DX SR 552, SR 4R
JSCA, AT BRI S o X s, IR o A, AR
RtsVERR, HULE 23 A1 IRILO2.40 M TF 4 1 e 384
B SEEGZHLO240 M — B 8 e EA R HUE )
I3, PEIRAE R 2 M R T S0 X S AR P
oy, SEEOCA M RS ; 1 AR
S IS AR 5 40 i B EROK, AFLE A6 i 6 21 W
B, PRI I GAAR N LD, U Res X B

bp

400
300
200

B 4 RT-PCRIEMAFALRABEBMEBEBMRNA. 1: f1
WD FEDNA Marker; 2, 3: IEE AKSRFZES; 4, 5: AJF2H
46, 7: A BUFEL; 2, 4, 6: KELEAZEEmRNAS 47 3, 5,
7: NEIZEFImRNAS |47,

A0 A B S A . 256 4 ¢ D' 4 it 4
6 molk I, TMxf FEAL4ERES wk, F SZDilZ¢ Y4k}
TEURARNE, W R ZH 5 85 5 IR R AN 2 DAk 3
VR, 17T A A% AR 0 6 A R P 14 5 1 0 0 At 3
INCIEe

BATRN 9% 5 H K FIRT-PCR, W AH
J52 wk-6 motik & K U2 A Il s N A
HH AN AEHmMRNA; A TR )G2-8 wk
R H . AL UE S A L0240 J 75 fik 75 BT 1) A7
1, FEHA AW D)6e, (H 2504 H T A BH
FROLi () ) A K, 38R W EF4Efb . JHIRE
A, BEIR s AR E T L0240 i 76 K FLUTF 41
PP R G B, T HL G A R A 5 e A A 4
WA E) TR, S AR BN, S 4 I S0 H B
R IR . K 2 PR 40 B i A B R
A0, TR AN B, AREL T BRI AN R A
PN M T el B, R T e A R A A i 1) 48
Wi AR, Laconi er a/™ R B, HTHFIE S B
DNA 7 SRR f 40 Hu 34 58 o 7, oKk e
KPR, Ut WS HE A0 i I AN 2 ) 5110 B 52 A 4
WO FEAE, T AR A0 R 9208 AR, TIBR T Res,
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% AR 2 0 AR T e NI T Sz R A i R Y T R
WFICAR W, 2 M0 S B AT 40 (1 X 10° LA
) FFA R 2 IR A BE B A AT S T R
SEMATE 1, S ResAH b, AN M 3 e 34 6 A
TR, Res i) #EPEELAE A0 SR BE, A% i
2 it 184 B3 B R, A R ts A RS AR T 40 1) AT 2%
B FE R AR R FH B A TR Resie T HOt)E
LA Tl e T 5 WL s e 28 A2 0, T T A 88
REL U 1 = &40 o 395 B 1 40 P ) 39, 1 % AT 40
JIE0 54 5 %) 0 T S S 0 AN 52 s e, AT ARk T
AT A0 B R PR AR A, B3 AR, (ERT T
20 P 394 5 ) 1 FH T RS ER B EA Y. Res
- SEBH T A0 i ISR S AN G238, RIBHMT TR
Je (R 20 AT 225324 R FEIKT T 40 B gt A SHA, 5
DNAZ; £ BT LA ™, (R34 S5 A DN AR
TGN L HE VA JF AN e 2 17 7% HEL I 41 1)
BERLRE, 2R T AWmi Rk M. Laconi ef ar™”
BRI, AEANIEAE AR A R 5 o DI BR =
A TResab 2R, 25 L AR ts/PHER G AL, $27R
R T AERF RS I 20 Bk B AR KA A LA A, Rts
(1 FH AT B AT HABM LA AR, AT T 8
Mgh T Rts, JopHAFEH N, Res[AIFEBESE RL0240 i
(FIXETE e ), SEACILAAEIS ), PR A 40 i 1)
WEALL T 515 Gordon et al” "WFFT Rts T EUAS 1] 1
05 1) K40 s BR LI, IR tsBR 1 BEL T
JH- 20 M IR 224324, 3 SIS TR G2 351 41 i 5 n
b, AR ] BRI T TR I Bax FIPLIE T8 (1 Bel-xl
G2 D N R (367 S Y A= W 7 s
a4 A%

Hw, WHEHLER T RGN H) 2, X
ReAAL V) v o B I SR R 40 R e . 2K
WL MR AR L. RN B AES
PRI 155 22400, T LA s IS A 0 P 8 B 155
BATR T EHLEAG 4T DL RG220 #r, K
DUASTR] I AHP CN A G P AR HC 8RN T AR5 . 5
ORI, KR APCNASE—PUI, L5041 5%t
FELEEL R RV IS A PR 0 52 R TR %% 5 AT B b
J HAGEvk 5 S, w a2 i LI 1) W
FEAC, Ui W IR ts B e 0 52 44 ) 4 M s g, A
i N5 A0 M A, B 2 3E RS AR T 0 i P 18 5
Zheng et al”HEN, N HRts T, FF™ 5454 )5 (1)
AR AT BE T 0 R RS N I RAE T 40 i 1 B
b, LU AR BUORRE A 4H i R G E 5 4k
(LR, SIS 0T 4 4 5 BT L 02 410 i vy Ve 3%
HILAESE4, HE2uiEfE B2 TEa, L
Je RN 12 ik, A4 mos, PHEANRAE
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/b, 6 moty4 mosK-PAH, UiWILO2 AT 4 i fE
ST JUE P PR i JEE A B R 2 RIS A J5 4 mo
feda, WATHRE )RR TG, Hop 5 ) 4EFFAEAIR
K HPRAS. Zheng er al™ ¥ FHRts AR 53 AT]
A AL (1K) — Bk B (dipeptidyl peptidase, DPP)IV-
K, BAEIIDPPIV 41 M fE 28 1 F 55 F1 7 24
DA%, DA AR Db, 553 1 S0k 40 i 14 56
PIARN ¥ &, (R — B 4ERF AR AR A T A
1F, FAT S50 5 2 BEAMAT. AR 7 EPCNA
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