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SR BB T 20500 A ARAT 1 h 4] W ARAF 12 h A FIXH IR, 441 5 K, K Real-Time PCR 1 Western
blot £ GATA [H 7 mRNA FIE KKK BRI RFERSRM & 25 FoR. 3 HILBSRMI 22
SNHE PTG LA SR LSD #5, R XHIRZHAY 323k GATA3 . GATA4 . GATA6 mRNA, A~ 35 GATAL
GATA2 .GATA5S mRNA, %R 1 h 4 B RAF 12 h ZHFIXS A4 GATA4 mRNA By K K458 0. 72 =
0.08.0.56 £0.07 F10.96 +0.06,3 4 L4, Z S A G H % &N (F=38.981,P<0.05), BHEfF12h 4
GATA4 mRNA [R5 KF BB TR 1 h AR IRAL (P <0.05) , i34~ 47 1 h 4] GATA4 mRNA )ik
AR EMLTHIRAL(P <0.05) o ¥WARSE 1 h 41 B ARAFE 12 h AT FIXT B2 GATAG6 mRNA 1y 3Rk K- 43 5]
$70.83 £0.07.0.68 0. 12 F10.98 £0. 12,3 4 H%r, Z R A G222 L (F =10.175,P <0.05) , B34
12 h #H GATA6 mRNA 255 7K TR TARAE 1 h A IEZH (P <0.05) , ¥ 4#4F 1 h 44 GATA6 mRNA
B2 357K 5 BN T X BEAL (P <0.05) o WARAE 1 h 20 A 5AF 12 h 41 FI%) BE 21 GATA3 mRNA (3£ i57K
SEASALANER 5, 4350k 0. 92 0. 06 .0. 89 £0.05 H10.98 0. 11,3 4 L4, ZR LG E BN (F=1.674,
P>0.05), BARAE 1 h 4] {517 12 h 4L FI X HR 2 GATA4 5 [ 1 335 /K 4851 0.78 +£0.07.,0. 64 =
0.06 F10.99 £0. 10,3 4 [L45, Z S H G263 L (F =24.211,P <0.05) . ¥{34F 12 h 4] GATA4 [ 11
TRV BFMRT AR 1 h HAIXIRZH (P <0.05) ¥ {R1F 1 h ZH GATA4 35 1 3R IAK T i K 7% BR
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TRV WFMR TR 1 h HRIXT R (P <0.05) . it KERIIRTE G KEJFNIEE GATA4 Fil
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[ Abstract] Objective To investigate the effects of cold preservation on the expression of GATA in intra-
hepatic bile duct. Methods The intrahepatic bile duct tissues of SD rats were obtained by collagenase perfusion
combined with mechanical separation. After being cut into fragments, the intrahepatic bile duct tissues were
cultured in rat tail collagen gel for 48 hours before experiment. All the rats were divided into the control group,
cold preservation 1 hour (CPl h) group and cold preservation 12 hours (CP12 h) group. There were 5 rats in
each group. The mRNA and protein expressions of GATA were detected by Real-Time polymerase chain reaction
and Western blot. Measurement data with normal distribution were presented as x +s. Comparison among 3 groups
was done by ANOVA and pairwise comparisons were done by LSD test. Results The mRNA expressions of
GATA3, GATA4, GATA6 were detected, while the mRNA expressions of GATA1, GATA2 and GATAS were
undetectable in intrahepatic bile duct tissue of the control group. The mRNA expressions of GATA4 in the CP1 h
group, CP12 h group and the control group were 0.72 +0.08, 0.56 +0.07 and 0.96 +0. 06, with significant
difference among the 3 groups (F =38.981, P <0.05). The mRNA expression of GATA4 in the CP12 h group
was significantly lower than that in the CP1 h group and the control group, and the mRNA expression of GATA4 in
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the CP1 h group was significantly lower than that in the control group (P <0.05). The mRNA expression of
GATAG in the CP1 h group, CP12 h group and the control group were 0.83 +0.07, 0.68 +0. 12 and 0. 98 +
0. 12, with significant difference among the 3 groups (F =10. 175, P <0.05). The mRNA expression of GATA6
in the CP12 group was significantly lower than that in the CP1 h group and the control group, and the mRNA
expression of GATAG in the CP1 h group was significantly lower than that in the control group (P <0.05). The
mRNA expressions of GATA3 in the CP1 h group, CP12 h group and the control group were 0.92 +0.06, 0. 89 +
0.05 and 0.98 £0. 11, with no significant difference among the 3 groups (F =1.674, P >0.05). The protein
expressions of GATA4 in the CP1 h group, CP12 h group and the control group were 0.78 +0.07, 0.64 0. 06
and 0.99 0. 10, with significant difference among the 3 groups ( F =24.211, P <0.05). The protein expression
of GATA4 in the CP12 h group was significantly lower than that in the CP1 h group and the control group, and the
protein expression of GATA4 in the CP1 h group was significantly lower than that in the control group (P <0.05).
The protein expressions of GATAG6 in the CP1 h group, CP12 h group and the control group were 0.90 +0. 04,
0.75+£0.06 and 0.98 0. 11, with significant difference among the 3 groups (F =11.651, P <0.05). The pro-
tein expression of GATAG6 in the CP12 h group was significantly lower than that in the CP1 h group and the control
group (P <0.05). Conclusion The expressions of GATA4 and GATAG in the intrahepatic bile duct tissues are
decreased significantly after cold preservation, which indicate that GATA4 and GATA6 might be involved in the

pathophysiological process of the bile duct after cold preservation.
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KA RIFERE S et RETES R 12 h, A%E
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o, FREMETE 5 min J5 (TN 37 °C 5 i it e
T (D-Hank's {7 0. 05% IV 54 Jigg [ it ) 4k 2 3 v
DITHAE I R A 2 4 2 40, WETE 10 min J5 , JIF R 4K
b, BT b i 2, A RS T IR A A A
Kigidrp (% DMEM/F12 = 1:1 JERbEFEIEH A
10% Jif 4 1ML . 100 U/L 5 -55 % R WL . 400 pg/L
HZEAMS 10 o/L E R 25 ng/L REAKET),
By B DA S BRI S 0 SRk, 80 2 S P RS AR
g5 BB EUNT 1 mm B, B T2 (D-Hank's
T 0.02% IV 7Y fige JE A 0. 032% 375 W R ER ) 7,
37 C 7K 30 min,1 000 r/min( &.02K4% 15 em) B
L5 ming FF VWL DIVERS T 1 mL 1.5 o/L [REIK
SR (R SR LA S ) , BT 35 mm B5 IR 1L
H, B 37 CIFE4E 30 min, 157 S W 51 5 A
4 mL JHAE A AE K BE 97 5, & 37 CI R (5%
C0O,.95% % #5'<.) ,24 h i 1 K ,48 h J54& T iR
Gy AT IR AR PR T AT IR SR
1.3 g

¥ 15 2 SD R EIZ B HLEC T 25500 3 41,
TS H, 008 (1) BRAREE T h 4 KERIE R,
A3 mL4 °C UW ¥, 277 1 h J5 225 UW ¥, PBS 3§
VE3 WKL IMA 4 mL 3553 i E 37 C R MR
24 hy (2)BARAE 12 h 41:3 mL 4 °C UW JE{£A7 12 h,
ARFEPRAE 1 h 4l (3) X BE AL - 5 045 40 i ik & T
37 CFHE RIS 24 h,
1.4 RNA #ZBUF1 Real-Time PCR

% JHl RNAiso Plus $2 B3 RNA , Primscript™ RT
reagent Kit 0i%% 5% SYBR Premix Ex Taq™ i &
T Real-time PCR, 5| ¥ /75 = P LR 1. |2
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&1 PCRIIYIFFIAY 3 7 BERE

| B9 &Lk 7K (bp)
GATA1 CAGCATCTTCCTCCACTTC CTGGGATTCCCTCCATAC 138
GATA2 ATGTCTCCCAGATCATTCC GTATTTACAGGGGTCCAACT 105
GATA3 TTCCTGTGCGAACTGTCAGACCA CCTTTTTGCACTTTTTCGATTTGCTA 188
GATA4 TCAAACCAGAAAACGGAAGC GCATCTCTTCACTGCTGCTG 143
GATAS CCACAACCTACCCAGCATA GGAACTCCTCCAAGAAGTCA 153
GATA6 GTAGAAACGCTGAGGGTGA GGAAGTTGGAGTCATAGGAAC 182
B-actin ATATCGCTGCGCTCGTC GTCTCTTGCTCTGGGCCTCGTC 174

LA B atoR X 2 BRUE R B R A7 o AR v Tk s 2R
TRITAG ), R I EAR A h 2 9 5 245 28880
L5 JMHEHALE RN Western blot £l

JEAEHAUE A3 IR S OCik 5 ], SR IGE R
ET -80 CLRAF. AT BCA 3250 & e I 2 vk i .
BFLIE FAE 50 pg,8% SDS-PAGE #¢ X B 3k 20 V,
2 h J580 V #5423 h, 200 mA #4552 h & PVDF Ji&,
5% WEARW By £ A 3k %, = I T 9 F — Bt (GATA4,
Abcam,1:200; GATA6, Abcam, 1:200; B-actin, Abcam,
1:1.000) \ =4t 2 h, B ZOCAF R L X B UL .
FAB 5 L Quantity One BRPFHETT IR BEE
1.6 Stit=#ortr

VL SPSS 17. 0 GEit 8 it A7 0 Mo IR0 A
TR BERER T & £5 Ko, 3 AR 5 2247
Br, I LLECR ] LSD 54655, P <0.05 2247
et Lo

2 #£R

Real-Time PCR A48 5 g 7R - % B ZH K BRUIHAS
4141323k GATA3 .GATA4 GATA6 mRNA, Jfij A % ik
GATA1 .GATA2 .GATAS mRNA, ¥{#7F 1 h 4. %
A7 12 h 4L Fn%T BB 4] GATA4 mRNA 1335 7K 4%
4 0.72 £0.08.0.56 £0.07 F10.96 +0.06,3 41
L, 2R A G I2= B L (F =38.981,P <0.05),
BARAT 12 h 4 GATA4 mRNA (#3357 2 #8 T
BRI L h XTI (P <0.05) , ¥R R7F 1 h 4
GATA4 mRNA iy & 12k /K W 2% T4 B4 (P <
0.05), WIRAF 1 h 2 R ORAF 12 h 2 F1x) R4
GATA6 mRNA [{)£IK7KF-73 5|4 0. 83 £0. 07 0. 68 +
0.12 F10.98 0. 12,3 £ I #, 2R A S it m X
(F=10.175,P <0.05) ., ¥{£17 12 h 4] GATA6
mRNA (R ITE7KF BTV R AE 1 h ZH A BRAH
(P<0.05) , A7 1 h 41 GATA6 mRNA k7K
FREACT R A (P <0.05) , BIRF 1 h 4. %
1547 12 h 2L F0% BB 2 GATA3 mRNA i 33k K P78

FE R, 40514 0.92 +0.06.0. 89 £0.05 F10.98 +
0. 11,3 4 E, ZR TS I=EX(F=1.674,P >
0.05),

Western blot Kl 255 Bom 2 0- 77 1 h 4] B 1%
A7 12 h A A K RRHAE 42 GATA4 & H 11
FEEIKF4> 314 0. 78 0. 07 0. 64 +0. 06 F10. 99 +
0.10,3 ML, ZRAGI R X (F=24.211,P <
0.05), ¥WIRAF 12 h 2 GATA4 & 1 FRIB K-
FIRTRARAE 1 h 4L B (P <0.05) , B 147
1 h 2 GATA4 5 3k /K i IR X BRAL (P <
0.05), ¥ARAF 1 h 41 &~ 7F 12 h 41 fixf 8 41
GATA6 & 135 7K 4334 0. 90 0. 04 0. 75 +
0.06 f10.98 +0. 11,3 4 i, ZRAFKITHFE X
(F=11.651,P<0.05), ¥/#47 12 h 41 GATA6 &
H I F B BEC TR ARAF 1 h LRI AL (P <
0.05),

3 e
3.1 IBTL BB

TR 2 F RS HEA J5 A LA 0 0L I A 22
— PR ZATRGR T F-Be, 20 50% ITBL .3 R 45
DB FEUCT RS o SR TTBL M ) A9 B
o T RS, (ELIE 10 4K 5P MRS A
SERIBFFTA R TTBL 9 % 12 2 P % S
IR 2 TTBL B R FIEs . FG
F G5 )« ITBL £ 2 2 5 L S 7
FERFGCHERLS A BB K P £ S B
OPF T LR N e A1 e A 4 T
RS LG TR 32 2 11 B 114 A 0
PRI KRN A7 3 ) 5 AR B
BB BRIP4 R 25 A0 A ) T
B2 BRI ACHER S OB AL, (T
K TR R AR B 36 F e, I B 200 7 A
R B4 5 {1 T I EF L7, A2 ITBL
R EE R
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3.2 FEAERRAE G IHER G e

FEAR—RRSFENEEA, LGB HR
Zi#E A (Mucl \Muc3A  Mucd %) F150 W B &5 H
(Muc2 Muc5AC Muc6 55) , HFLHRK TIHE .
P A0 R A B 1 45 R B A 48, o) 86 1 Bz 4t e
AR O T IE LAY b R AR A AE B
MR X IR 4 iR B R E R, RIE 2R
MRS RRRE " o KRR T, RN
FRNAAE FIRS AT IR 26 8 11 Mucl F Muc3A Rk R
AR, U T HXH A R A R E R i
REAE 453 5 53 SINIRAE b 7 40 M5 495 [RIRE T 1 %6 2
Mucl Fl Muc3A {5 3% T i, &3 1TBL f % 47,
[0k S ES e (UM B R I RIS E G E I N
HEE,
3.3 GATA fERTRAF G IRE B h A EH]

GATA J&— AL LR SF 19 3 S R 7 R, A 46
6 £ 801 (GATAL ~ GATAG) , 5 44 i 53 #B & A P
G LA () 5 BE RSP Y DNA 454 X 38 ( A/T) GATA
(A/G)"*), GATAI ~ GATA3 EHHA TE RS
M, 25 i AN 2L R g %A . GATAS ~
GATA6 EEF IR T LIS, 7.0 ME & 7 Ancs UL 20
Mt e, S 5P R i £k, GATA
N7 B 53 S 3 7 X GATA BUF45 4, Wi
SR , I FLTE A0 M 1% 3 58 S 1) 43 Ay T
FTETEAE R o BRI /N b B 40 i e
LS AR : GATA P72 26 8 L T e 1 L U 1A
YT T GATA ik A HLUE R, 1
B R AN GATA N7k 0 B R R &
[ Mucl 1 Muc3A FiH5ZHF4~ GATA 745 H i
BT AE ) SR B W 5 R 43 B R R BRI
FE R AR R A S IR A4S 2 2085 SR R 1 R B - ¥ AR AT
J5 K EBUIHAS Mucl F1 Muc3A mRNA 235545, 3275
HFIRA R B B K B o BETE SCRRR
TEAENFIRAE b 40 MIAFEAE GATA4 [33K I HAIE
S Mucl il Muc3 A K5 8l X A7 7E GATA [+
LA AL 2 A IRSE S RS K I (A AT
J&i , KEFEHATIRSS GATA4 F1 GATA6 mRNA 3k i
FHRAL, IR H 25 T R A JE A s P A B i AR
R o AR AT 45 R F I . IE W IR AL LK G
GATA3 GATA4  GATA6 mRNA , R 3 ik GATAL .
GATA2 ,GATAS mRNA ; 2R 12 )5 , I 4 4
GATA4 . GATA6 mRNA F14E 1 £ 35 K i 2 FEAIK,
HB 847 12 h 41 GATA4 . GATA6 mRNA f175 (4%
REEMR TR 1 h 4. HIk, A 1RA7 5 K BUH

G4 H GATA4 GATA6 Al fig 5 Mucl F1 Muc3A 3
T X GATA BEFE54, P4 L St DI T
Mucl F1 Muc3A B335, INERE B G, BT &KL
5520 GATA3 mRNA [3R3B7K- LR, 22 S R Gi it
B WA FE AR X GATA3 8 (1 1) FRE A T3
— RIS HT  ASURAIF 5T R A SRS 20 285 Fe 5
A HAE R SHTISI SL e s R — 30, R RSB AE
LREFRRMFIT GATA [H 7550 8 A AR i I
HMERY XA A J5 T R A AL 5T

g5 FRTIR R  A)V fR A7 BOR BRUF N IR A8 21
41t GATA4 il GATA6 323k 4%, 325 GATA4
1 GATA6 2 5 T &R A7 5 i R g 381 AR 38 040 AR 3o
T, AT fE R EE H Mucl F Muc3A FiEAIEEE T
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