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Abstract

AIM: To observe the effects of mitochondrial
transcription factor A (mtTFA) and nuclear
respiratory factor-1 (NRF-1) on the expression
of mitochondrial ATP6 genes during cold
preservation and reperfusion injury in rats
receiving orthotopic liver transplantation.

METHODS: Orthotopic liver transplantation
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was performed in Wistar rats using the cuff tech-
nique as described by Kamada with modifica-
tions. A total of 186 rats were randomly divided
into 4 groups, named as group A (30 min of cold
preservation), group B (6 h of cold preservation),
group C (12 h of cold preservation) and group D
(sham operation). Hepatic samples were collect-
ed at 12 h, 24 h and on the 3", 5%, 7" day after
operation. The ATP levels were observed in each
group. The expression levels of NRF-1, mtTFA
and mtDNA encoding ATPase6 mRNA were
determined by reverse transcription-polymerase
chain reaction (RT-PCR).

RESULTS: The expression of mtTFA decreased
in groups A, B and C 12 h after operation, and it
was lower in group C and groups A and B (0.57
+0.05vs 0.87 £ 0.11, 0.69 + 0.10, P < 0.05). The ex-
pression change of NRF-1 mRNA was consistent
with that of mtTFA. After 24 h, the expression
levels of mtTFA and NRF-1 mRNA started to
increase, and the expression of ATPase6 mRNA
and ATP in hepatic tissues were in accordance
with mtTFA and NRF-1 mRNA.

CONCLUSION: mtTFA and NRF-1 increase
the expression of ATPase6 mRNA, suggesting
mtTFA and NRF-1 may be important factors in
controling ATPase6 mRNA transcription.

Key Words: Liver transplantation; Cold preserva-
tion; Energy metabolism; Gene expression; Mito-
chondria DNA
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Fik: Wistark 186 2%, RAKR “—dbhE
E7 RIAER ST AR, SRS AA
20 A4 530 min; BZE: A4E 46 hy; C4A: A
B A12 h; FDU(RF KR 4), 5 %) T4
#JETF12h 24 h, 3d. 5d. 7 dREMFK,
PRAEFI A EFFERROR. WEEMKRA
AFIEATPA 2. K ART-PCRF H#4MmtDNA
ATPase6 mRNA. mtTFAF#NRF-1 mRNA#) &
X F A

SR ARG FEEETHI2 h), A, B, C
ZAmtTFA mRNA& A E1K, 5A. B4LAR
tb, C4A A 2%(0.5710.05 vs 0.8710.11,
0.6940.10, P<0.05), NRF-1 mRNA & i T 4L
5mtTFA mRNAAE— 2. 24 h/z & 4imtTFA
BANRF-1 mRNA& A T4 5, ATPase6k ik
FelF L RATPA 2475, ST A4S S
mtTFAZNRF-1 mRNA & ik 38 3 A A — 5.

£5i8: mtTFA#NRF-1°Tseid it K H 26 %A Y
ATPase63 A kik, R E L P kPR 4t 415 d
F. A mATPH AL

KERIE: B, ARE; BB R, BRI KK, &6
ADNA

K=, Y, GEGE, BB, mtTFA. NRF-1WS1RE-BET
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S L R WP I E R R ol A% B DR 2 RN £k
R A DR 20 4 0 5 Bt R A e SR R
A(mitochondrial transcription factor A, mtTFA)
FEmMtDNA (R 8 TE P42 AL T i B, i i
VELORAR VPR E b 8 1 i ARGk, I 2ok
AREE AU, WP A -1 (nuclear respiratory
factor-1, NRF-1):2& 4% 2K 2 b5 1) 5 i mt DN A
(K153 — B PR, A 4 T R A H A 3 i
1) — 26 8 (9 5 (1) 75 5. mtDNA ATPase6J& K /&
MIEATPE BV RBEIE . H T, 19578 TrAr-
TEHEVE I R b R T R A 2 £ i DR 1) A2 4k
WFFCIR >, AT KRB AL,
3K P K P A1) 20 R RS R v DR A7 - - W E
FER LN mtTFA. NRF- U4 A A7 - T HEE
PR A K BlmtDN A ATPase63E K R ik (1)
AL

1.1 A i HE5 Tk 2 Wistar(n = 186) K i, MELES
e, ATH200-250 g, RN ROMR K4 S = e
KEFERIPE B sh i e fit. @ AR ET A ik
£r, & ZAARAT12 Wik fr, A HoK.

12 ik

1.2.1 ekt BL180H K RBENL H34. A
@ RAF30 mind): BHH IS % RA730 min
JERNBZ AR, LR JG12 hy 24 hy 3d. 5d.
7 AFLSANIN A 53 AL S5 B )R AR FR A
M6 H . AP ZAKR%30H. BA:
AIRA7E6 hal. RIYIIUEIT, 4°C UWIRAT6 hS
TR REA. BTN L R A R A I AH A B
I AT K R I AZL. CHL: A fR4712 h4.
RIOIIAL I, 4°C UWIBDRAF12 W AT IR,
BT GENT AR AR B AH 5 B B — B AH 25K R
Ko W AL F 426 2 A BT AR HEZH (D4,
K BRURR I J T 1 R A v S A bR AR . R FH
(R {E P R S AVAYNE i v/ 21K ik

1.2.2 PCREE 51 H i it B pi: MR & S N ™
YIcDNAFA, Wil JF6& 8519, mtTFASY):
EW#51¥): 5'-CGC CTA AAG AAG AAA GCA
CAA AG-3'; Fi5|49): 5-CTT AAG CAA ACG
GCA GAA CTC G-3'; 34 i Bt K540 bp.
B-actin|#): LF51#I(1A): 5'-CCT AGC ACC
ATG AAG ATC AA-3 Fil#5|#)(1B): 5'-AGC
CAT GCC AAA TGT CTC AT-3; ¥ # Fr Bt K
[£242 bp. NRF-15[#): _Lii514): 5-CCA CAT
TAC AGG GCG GTG AA-3'; Fi5|#: 5-AGT
GGC TCC CTG TTG CAT CT-3"; ' # F Bt K
J£120 bp. p-actin5|4: EF514(2A): 5'-ATC
ATG TTT GAG ACC TTC AAC A-3"; R34
(2B): 5'-CAT CTC TTG CTC GAA GTC CA-3';
P16 BLKJE318 bp. ATPase654: _Eii5 14
5'-AAA CGA ATA ACC CTT GAG AAT -3'; Filf
514): 5-TGG TGG GTC ATT ATG TGT TAT-3';
P BeK 715 bp. B-acting |4 LiE5 14
(1A): 5'-CCT AGC ACC ATG AAG ATC AA-3;
N 5I#(1B): 5'-AGC CAT GCC AAA TGT
CTC AT-3"; 7 Bt 5242 bp.

1.2.3 AL ARAKLE: ALY G PO T
W A R T EORAT. BUR 22 A
cmX0.5 cmX 0.5 cm K/, T40 g/LZ R H %
TR R i A e

1.2.4 1% # 5 & B4k R B (RT-PCR): i 5t
SN ARF G T K& =AY A w42
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A 100b A 100 bp 12 [ R A
P 296 0bP o o im it & &
250 bp 242 bp 318bp R A Fdk B AL AT
400 bp R
500 bp 500 bp %5 *ﬁ 7}% &I ) ’Jﬁ ‘Lﬁ’
750 bp 540bp  ga0 pp 7 HUIF A7 5
1000 bp # i3 ¥ A 45 ATP
4 M ¥ mt DNA
2000 bp ATPase64 F # 7%
TR L LA
B100 bp el %mt‘TFAﬁv
200 bp 120bp  NRF-185 %40, A
300 bp %@7K’T"f;ﬁ‘lf&
B 400 bp 318bP gk gy e 4B
100 bp 500 bp R AR b 8 1
R AL o g
250 bp 242bp 600 bp A, KA BRI A
500 bp 4B T A AL A
540 b
750 bp P BB IE A
1000 bp PR, A A
2000 bp Cc G S N
égg EE 120bp  #HAT R FRAE
IR,
00 bp 318 bp

€ 100bp
250 bp 242 bp
500 b
750 bB 540 bp
1000 bp

2000 bp

1 miTFA mRNAZRIA. A: AZH; B: B4H; C: C4H; M: Marker;
C: WHEZH; 1-5: 12 h, 24 h, 3d. 5d. 7 diFJ A,

RNA#I7)5 U6 W] 5 BicDNA. 2.5 uL cDNA
HHATPCRIZ Y. mtTFAY 451 95°C TR 14
200 s, 95°CAE1E60 s, 53 CiB K60 s, 72°C LM
60 s, XM 3SAMIEFR. 72°CHEH10 min. B-actin
TG AF R F. NRF-147 3 444 94°C Tl 16
min, 94°CAE1£60 s, 55°CIE k2 min, 72°C ZE{H
3 min, RMN32MEH. 72°C4EAH7 min. B-actin
P44 [ L. ATPase6d 4 441 95°C i As Ik
200 s, 95°CAS 140 s, 55°CiH K30 s, 72°C GEfif
70 s, N 30AMEFR. 72°CHEF10 min. B-actin
I L.

1.2.5 4L ATPA 2N Z: brdEATPIE T-Sigma
AT DB EUCH LR S, RS AR A /N
21200 mg/i A, SERVIMAHCIONMRE H, #l
WAT2%6000 r/min, 30 s; 4°C 2.0, 3000 r/min, 10
min; 55 BGRE, B EIE T mL, 42000 PR AR
1.2.6 PCR= 4 %% : FIDYY-TII2R kA%, 15
g/LEIRRERS, H10 pL¥ 5 3ul FRERIE AN
J&i #iFE, mtTFA. ATPase6i% iDL 2000 Marker,
NRF-13%£H100-600 bp MarkerH #5 pL, 120 V,
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500 bp
600 bp

2 NRF-1 mRNAZRIX. A: A%H; B: BZH; C: CZH; M:
Marker; C: X ZH; 1-5: 12h, 24h, 3d. 5d. 7 diif .

30 minF EAMT RS L
1.2.7 mtTFA mRNA. NRF-1 mRNA#F=ATPase6/
B-actint A2 K. 3% B FuAh: HQuantity one 4.4/
PEA% 23 A B A DN 5 % FRL K 2% s 1 AR D' ik A,
VI 5 JLAH N B-actin [HI A G5 B FLAE.

St A0 K Limean+ SDE IR, it
A PR I SPSS10. 0% HEAT 7 22 9347 Jerkir e,
P<0.050 2 3 B35, P<0.01 0 2 Ak B3

2 BR

2.1 mtTFA mRNA. NRF-1 mRNA#2ATPase6
PCR = # & 7k i ZmtTFA mRNA. NRF-1
mRNAF=ATPase6/B-actind A b 5% B LA 541
RNA$EHL LA PCRY 1Y 7 9y v vk A £ 40 i AH
FJPR), SXAEACHRRR T DROIOAE S AN [R] i3 e s B 42
AU A TE. mtTFA. NRF-1F1ATPase6 PCR“4) 7>
5120540 bp(F1). 120 bp(KI2)F1715 bp(&I3). %
ZHB-actinPCRy™“ ¥4 0 — 4%y, FLIKER 2 BlfE
242, 318F1242 bpit. mtTFA. NRE-11ATPase6/
B-actin& Quantity one 4.4 WG HTARAE 5 HT
A IIAFDGHRBE A, B 4K L5 LA Y.
B-actinffl B R LA SR T2 40 #T.

2.2 iF#a22mtTFA mRNA& A & %46 A, B.
C 3ATHZ I mtTFA mRNA KA & 5T (12
h), CZHF#% 3 3% (P<0.01), 24 hLLFZ#i . A
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WLAEE xR 1SRG BEARTBRARIAMTFARANIZNY (mean + SD, /7 = 6)
ARG RRF,
-
mtDNA ATPase6 it
ABALFE, HE . . *”;”7 - ;
R B AR A B 12 24 3 5 7
B 1R R AR AL A 0.87+0.11° 1.14 £0.04* 1.24 £0.04* 1.31 £0.05% 1.31+£0.04
#, EFRAR B 0.69+0.10 0.99+0.11° 1.11 +0.06° 1.25 +0.05° 1.31+0.05°
mtTFAZNRF-1 de df bde bde ace
W Fik. mtTFA  C 0.57 +0.05 0.61+0.04 1.03+0.05 1.17 +0.07 1.24+0.08
FoNRF-1 T 38 D 1.32 +0.06

FAEEFAT
ATPase6 mRNA %
R4k IR b T
4 P ATPH#IAE 77 .
B 3, F4% a2
FARDNAB S &
B F & ik 6 K uk
Fogy ik, s EA
M & AR 4R,
et AT A
R AEIEE A
AEEE L

°P<0.05, °P<0.01 vs AREI—BVBIR; %P<0.05, P<0.01 vs AZ; °P<0.05, 'P<0.01 vs BLA.

& 2 SRGIERGABIBARIANRF-12RAHVZE (mean £ 5D, /1 = 6)

4548 RE8E]

12h 24 h 3d 5d 7d
A 0.74+0.11 0.98+0.13" 1.16 +0.06* 1.27 +0.04> 1.26+0.05
B 0.66 +0.08 0.83+0.04° 1.05+0.07° 1.22+0.04° 1.24 +0.05
C 0.57 +0.05" 0.58 +0.09 0.95+0.10™ 1.13+0.06°* 1.23+0.06°
D 1.28+0.05

2P<0.05, °P<0.01 vs AREI—ER; %P<0.01 vs AE; °P<0.05, P<0.01 vs BLE.

100 bp

ggg Ep 242 bp
p

750 b 715 bp
1000 bp
2000 bp
100 bp

250 bp 242 bp
500 bp

750 bp 715 bp
1000 bp
2000 bp

242 bp

715 bp

3 ATPase6 mRNARIL. A: AZH; B: B4H; C: C4; M:
Marker; C: XE2H; 1-5:12h, 24 h, 3d, 5d. 7 dfhA.

0. B4, CHAE12h, 24 h, 3d. 5dZHRIBEH
Pl 1) H AT W6 35 1 22 5 (P<0.0581P<0.01). 341
AN LA L, & 4imtTFA mRNARIL B %
BTt e, SRR ) s A, A4L. BAIAR S

24 h, 3d. 5 dfEBE(P<0.058P<0.01). C41
AJG12. 24 hIbETLZE R, 3. 5. 7 dFhmi] i
(P<0.05HP<0.0, %1).

2.3 IFF42ANRF-1 mRNA.R X F % A, B,
C 34IAT414NRF-1 mRNARIA & FIFFL(12
h), HA4]. BALLLE:, CALFAIK R #(P<0.01), 24
heUG BT . A SBAAE12 W25, 7124
hy 3 d. 5 d¥WHEABFEEZER@P<0.05). c4lY
AYIFE24 hy 3 d. 5 LA BEMERP<0.05
#P<0.01). CA5B4ILER24 hy 5 dHAT B
ZE 5 (P<0.0555P<0.01). 3L N L a WL, %4
NRF-1 mRNAKIE &&=, 5 R 4R —i
M) A bbAs, A4l B4IARJS24 hy 3 d. 5 dFFm]
BP<0.01). CHARJE3. 5. 7 dFt A E(P<0.05
wP<0.01, £2).

2.4 4122 ATPase6 mRNA %X & &1L A, B.
C 3 T4 4 ATPase6 mRNA KA & HL I A% (12
h), 3 H.CHLBEMK 23 (P<0.0554P<0.01), 24 hLL
JaIZWTHE. A By C=ZAN LT L, &4
ATPase6 mRNARIEEH B W&, S5F41H—
AR LU, A4, BAIARJG24 hy 3d. 5 dAt
W B.(P<0.05). CHAJF12. 24 hEbR LR, 3.
5. 7 dJFEH B(P<0.0555,<0.01, &3, #3).

2.5 P2 ATPE AL AL By C 34T ZIATP R
WFRAR(12 h), I H A ORAE I AERC AT PR B
KB (AL vs BALP<0.055KAZ vs C41P<0.01),
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4548 REHt8]

12h 24 h 3d 5d 7d
A 1.11 +0.040° 1.22 +0.08% 1.34 +0.050" 1.41 +0.055* 1.38+0.058
B 1.02 +0.067 1.13+0.05° 1.24 +0.056° 1.33 +0.055" 1.41 +0.055
C 0.81 +0.080" 0.88+0.10 1.16 £0.043°* 1.27 +0.040°° 1.34 +0.046°
D 1.41 £0.030
*P<0.05, "P<0.01 vs ANAI—BIEIR; °P<0.05, ©P<0.01 vs AZE; °P<0.05, 'P<0.01 vs BA.
4548 AEHHE]

12h 24 h 3d 5d 7d
A 0.70+0.11 1.19+0.17° 1.59+0.21° 1.90+£0.16° 2.05+0.22
B 0.55 +0.08° 0.70+0.10™ 1.33+0.18™ 1.67+0.13" 1.95+0.17°
C 0.44 +0.05" 0.53 +0.08" 1.23+0.19™ 1.48+0.15% 1.85+0.15°
D 2.27+0.19

PUGZEWTHE. A By C 34141N eiemT W, #%
Y ATPIIZ T i, 5 IRV AT — I 1] 2T LR, A
BZIARJ524 hy 3 d. 5 dFbmi e, A B
2 5:(P<0.0580P<0.01). CAARJG12. 24 hTtE
LG22 5, 37 5+ 7 dFF . (P<0.055%,
P<0.01, %4).

3L
2 b A MR B A7 A b TR R R, R RS [N
Gt 1 3P R (10T, R A P I 1 B 23 K 4
59 Fh A B DN G R, A A% B o A% e S TN T
mtTFA S NRF 25 1 7 e b A DR 41 (1) A0, H
i CUIE S 40 i € 36 C O Jr g A S AL Il . BLaa ik
Wy [z ¥ 7644 (antioxidant response element, ARE)
M ATPaselV 3 FI3E K 5 8) F %) EHANRF-1
I TRENESE S A7 05 11 FmtTFAS A NRF-1/)
gEa R ST I mt TFAR 32 BINRF-1 (141755
mtTFAJE L T mtDN A 5 5 2 ), i i
FEmtDN A Zw L P I8 i 2 1 756

mtDNA ATPase6 V35 K2 4a i AT P4 il
25 R (FoF1-ATPase)bi /K 73 Folf) 3 K. FoF1
-ATPase R AN T b4 Py BB K 56 ], 3= 22
HH 7K 3 73 F o S K 4 FLAH B, AE WL A% 0
Tk IR LI R A SR S 1) T 4R
SRS T RN P INTTREEE2 % RN O
AL CERR B, T R BRI FLAL. PN A
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Tl I A ARV FONE 3 L ) i 8 i R 2
SR, T Bl R ) # Be 4 kA ADP
WAL TE ATPY . ATPase65: Kl /& i ATP &
JFoF1-ATPase E S WH -, HLEFZNATP
(R A s, FERE DT 1R 5, Ao H o i 1) W 2 1
W R AR A, X W6 5 W ADPREIR P B ATP.

A SZIG W L FCAINRF-1. mtTFA mRNATE
PRREVE 50112 h)ZRak W] 5 FEAIS, AH Y (1) ATPase6
mRNA. ATPE RS, P61 T e 5k
B S0 0, I ELVA PRAFIN TRk, T b 453 4 Bk
24 hJ5NRF-1. mtTFA mRNA %A T}, ATPase6
mRNAHBEZ T, IR ATPS 5 B 0 . s
5o 2 R U W, B A TR A - T HEVE IS JH 40 4
15, RS INRFE-1. mtTFA mRNA &2 M2
o7 A i 1 [ ATPase6 mRNA KA A, Zhi
LENUEAET N N TE (AR AES R R N e wr ) S E [
ATPE /b, FEENRF-1. mtTFA mRNAE X
{7t i, ATPase6 mRNA 2 14 5, ATP 3 &l
HovEr, 3X 5 SCER AR A R A R A R T deok i
ATPaseif I 5 T R, 332k e =AU 2
EA I S G

ARG U5 204 ORAF I ), PR S
NRF-1. mtTFA mRNAZE[F & 1F 5 [ a4
AT K, WAL ADN A A2 1 s ) i K
B ATP & 1 &, NRF-1. mtTFA mRNAZ
T i (P AW A, Ui ATPA e /b i)

[ JoRcReRis
AL MR, 4
#AE, FARME
BAF, ALRRE

Bt



2342

ISSN 1009-3079 CN 14-1260/R HFRENBHZE  2008F78288H 2165 FH21H

1% $NRF-1. mtTFA mRN[# 15, [EIF ATPA B transcription factor A binds preferentially to

! e S oxidatively damaged DNA. Biochem Biophys Res
SANRF-1. mtTFA mRN A2 S B 1 Commun 2002; 295: 945-951

YER, I Re =& KA ST B2UR34T, B F 4 Choi YS, Kim S, Kyu Lee H, Lee KU, Pak YK. In

NN ) . N S, 2 vitro methylation of nuclear respiratory factor-1
SEERE D e R PR SLAN AL 4 1156 f Ly e binding sit}; suppresses the pror}r)loter a};tivity of
Kﬁﬁ%%%%ﬂ?, Fiﬁ%‘{/v\f%ﬁﬁ?f Ilﬂ E‘]ﬂiﬁ, mitochondrial transcription factor A. Biochem

N N Lo L I 2 e TE Biophys Res Commun 2004; 314: 118-122
ATPase6 mRNAiQIi_FIE’ Hbi{tl% Eﬁﬁﬁbﬂﬁ' 5 HupoyL, Scarpulla RC. Mitochondrial DNA
HEM 4 B B FE 45 i I mtDNA ATPase6FE K R 1A instability and peri-implantation lethality associated
Sewn FIRHLAR UG E S AR R LA, 4R with targeted disruption of nuclear respiratory

R e o 11 s N factor 1 in mice. Mol Cell Biol 2001; 21: 644-654
HHFEMATPA e AN A5 51 AR 6 Garstka HL, Schmitt WE, Schultz J, Sogl B,

mtTFA JZNRF-1# 315, mtTFAFINRE-17] f8i# Silakowski B, Pérez-Martos A, Montoya ], Wiesner
N e . . R]. Import of mitochondrial transcription factor
b 3 R B s 1 1T AT Pase6 mRNA%%Ji, AR 2k A (TFAM) into rat liver mitochondria stimulates
FLARREIR S #08 H1. SATPHIRE ). K, transcription of mitochondrial DNA. Nucleic Acids

. N o . NN Res 2003; 31: 5039-5047
T"EL#Z‘ KHE&*ﬁ%DNA?ﬂ{%&ﬁﬁEL{ﬁ?Uﬁﬁ 7 Suliman HB, Carraway MS, Piantadosi CA.

[R] 1~ 36 725 PR SR s Ry v, ok o 35 8 A T & s Postlipopolysaccharide oxidative damage of
N N S, mitochondrial DNA. Am | Respir Crit Care Med 2003;

ThfE, PR R R I T A A B 16757057 s

=8 8 Santos JH, Hunakova L, Chen Y, Bortner C,

Van Houten B. Cell sorting experiments link
persistent mitochondrial DNA damage with loss of

4 SEXH mitochondrial membrane potential and apoptotic

1 Polimeno L, Margiotta M, Marangi L, Lisowsky T, cell death. | Biol Chem 2003; 278: 1728-1734
Azzarone A, lerardi E, Frassanito MA, Francavilla R, 9 Aksimentiev A, Balabin IA, Fillingame RH,
Francavilla A. Molecular mechanisms of augmenter Schulten K. Insights into the molecular mechanism
of liver regeneration as immunoregulator: its effect of rotation in the Fo sector of ATP synthase. Biophys
on interferon-gamma expression in rat liver. Dig ]2004; 86: 1332-1344
Liver Dis 2000; 32: 217-225 10  Angevine CM, Herold KA, Fillingame RH. Aqueous

2 kR, BN, ARSE, TREER, BT, R TwED access pathways in subunit a of rotary ATP
HIR AR G RAE RA A 5 edE. VIS MEE 2005; synthase extend to both sides of the membrane.
4: 444-446 Proc Natl Acad Sci U S A 2003; 100: 13179-13183

3 Yoshida Y, Izumi H, Ise T, Uramoto H, Torigoe T, 11  5kZ, BN, 277, FE. NAAREN AR KEZE
Ishiguchi H, Murakami T, Tanabe M, Nakayama Y, FFiFgE RIS A0S, BB =2EE F24R 2006; 28:
Itoh H, Kasai H, Kohno K. Human mitochondrial 1959-1961

i FEZ B ZMK

ISSN 1009-3079 CN 14-1260/R 2008%FRRAN VT 1 Fi 4 N yH b A4 &

dRFATWR EAFIREL

ARHIR AR U7 gt il 7 1028 s i, BIERASC o 300 FH Bz A7 0 g 5 ey . S48 B g A7
AR CUR AR I SRR S04 T 78 40 (M OB, FFAESC i 51 AR B A5 & S B as. SorhngifE# 4,
MIFFAE “Pang et al” WA EAIEMIL S 0 E SO AU THIZESCRR P i8R, WAEZIeR I AR A B S,
U By AR A e TBAAISE et al ATy ; PCRFVABUSNE =7, SOk 545 IESCRGR I, F 5 1ESCR S
BB HHE, ARSI 5 30 WL SCHR8]. T 51276 SCHR 20 LA 2-34ESCIE, PubMed, 1 ERME 18 C 48 v1-EIA
T FO SO AT H ) SR I 2 ARSI R v, T8 R R 5 O A B % DA O I
AT A S ET SR, ELFE AR T A 2% A5 (http://www.wignet.com/1009-3079/index.jsp) Fl World Journal of
Gastroenterology (http://www.wjgnet.com/1007-9327/index.jsp). #ATl: /75, 1E#H G H AIER). SCE, T4, 4F,
%, #I-1E00, PMIDS 5 5 F548: 75, fEZ (G HA3), 354, &Kk, X, o, AL, 4, # -1kt (%45
Il 5Kk 2008-07-28)

www. wjgnet.com



