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HE.EHH WA sz o 4E(BCS) & H I 5 ARG fu i L 3L R ENE G (MAPK)AR X & & ¢ & ik,
Tk B EHA ARG BCS &4 (MR fetd & RA (TR, & 40 4], £ K Western blot #:im) K37 4=
ARG 3d AR LAMARFH MAPK X Z G KL, R OWRARI o K5 &0 R & fe iF 0SNS5 8 7 48
1/2(ERK1/2) .p38.c—Jun £k K 3 LB %A S5 598 0 B 5(ERKS) #9 F ik K -F 55 2 AL, £ 7 Rskit
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P-ERKS5 1% F#F FE. 28 ; QLR M A S 3d #9 P-ERK1/2.P-p38 & P-INK & ik K -F2 K#7 L4, M P-ERKS5 4%
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P-ERKS 89 F A KF, i 3 & B & & 69 F 38 RESEAER .

EEIF:  BEEEIRAR A etz A 4R ; MAPK ; 15 FRAT 7

FESZES: R696.2 ERERIRAD: A

Expressions of serum MAPK-related proteins in patients with
Budd-Chiari syndrome after artificial vascular bypass
operation and their clinical significance*

Xiao Zhang, Huan-zhou Xue, Ya-dong Wang, Miao Yu, Jin-zhao Huang
(Department of Hepatobiliary Surgery, People's Hospital of Zhengzhou University,
Zhengzhou, Henan 450003, China)

Abstract: Objective To observe the expressions of related proteins of serum mitogen activated protein
kinase (MAPK) in patients with Budd-Chiari syndrome (BCS) after artificial vascular bypass operation and
discuss their clinical significance. Methods In this study, 40 BCS patients (observation group) and 40 healthy
volunteers (control group) were collected. The raleted proteins of serum MAPK were tested by Western blot
before operation, 3 days and 1 month after operation, and compared between the two groups. Results The
expression levels of serum extracellular signal-regulated kinases 1/2 (ERK1/2), P38, JNK and ERKS5 in the
observation group before operation, 3 days and 1 month after operation were not significantly different from
those in the control group (P> 0.05). In the observation group the expression levels of ERK1/2, P38, JNK and
ERK5 before operation were not significantly different from those 3 days or 1 month after operation.
Compared to the control group, the expression levels of serum P-ERK1/2, P-P38 and P-JNK were higher,
while P-ERK5 was lower in the observation group at each time point (P<0.05). In the observation group, the
expression levels of serum P-ERK1/2, P-P38 and P-JNK rised, but the P-ERK5 level reduced 3 days after
operation compared to the preoperative levels. Conclusions Atrtificial vascular bypass operation can increase
the expression levels of serum P -ERK1/2, P-P38 and P -JNK, but reduce serum P -ERKS5 expression.
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However, it has no obvious regulatory effect on the total protein expressions.
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AR, fingiAfE (budd chiari syndrome,
BCS)TETI I  LLZR A e s , AN BB A ez TR
BT, ] R R IFREAL AT 1 s Fe it T Ak 1
LRI e s v e 22 R Ak AR R (mi-
togen-activated protein kinase, MAPK) & Z {55
T T TP 2 —  HAE 0 T R AME A
9 P 1/2 (extracellular signal-regulated kinase 1/2,
ERK 1/2) .c-Jun 24 2 R 4 i B (c-Jun n-terminal
kinase,JNK) .p38 22545 G AL 2 1 P (p38 mito-
gen-activated protein kinase,p38 MAPK) FlffisME
SUH TP 5 (extracellular signal-regulated kinase
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UL, ASBIFFEE 5% MAPK 1553 i = 28 1 7 BCS
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P 23 B, Lot 17 i) 454 30 ~ 50 27, F-1(38.81 +
6.72) %, e ERIRIIAR BEdAKs o Ak il e 40
BIE R RRAH . Horp, B¢ 20 ], ok 20 1] 47 i
30 ~ 52 %, F-(38.65+ 6.50) % , HERRbRME: 1 T H
MR BT . O KT REAS 43 51994 4F R 3
[ L 290 24 25 O T RB A IV K, Bikb 78539 D
WrBe; HFIRE Child-Pugh 432% b & 80 % 5 &
FE R B AN B A B I R SR A
PRI 5 3 RO N L B DR 4 e A X 2
25 B 53 A H NS A I PRI 1 £ 5 b
SR HARTARIT iR e p, Z i E i 1
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5 SR A 1/2 (Phosphorylation extracellular sig
nal-regulated kinase 1/2,P-ERK1/2)Hii& INK HiiA
Wil 4k c-Jun Z LRI mE  (Phosphorylation INK,
P-INKOHLIAR \p38 Hi Ak Wi iR b p38 22 2L 5T 1k 4
1 1% /i ( Phosphorylation p38,P-p38)#i{Ak .ERKS5 #i
1A B B R Ak it A0 15 5 I35 34 8 5 (Phosphorylation
ERK5,P-ERKS5) Hii&¥l {3 Santa cruz 2.
LE-80K %Y i 4 & .0 #1L Wy H 55 [ Beckman 24 7] o
DYCZ-24F B Ik A Jbat7s—{44%+ . GE Nova
Blot B4 ENAIE F £ GE A H].
1.2.2  Western blot #i) fo 75 MAPK 48 & & & &
JIT A A IBURAR R # bk ali, 2 500 ~ 3 000 r/min 5
> 15 ~ 30 min, Z Il SR ARFE IR , Z2 IR K i, R
BEIR A LN IR Y (21 1~4 1) 47 IRTL,
90 ~ 110°C F# 5~ 15 min, %, IR LBk, 155 1
ZURY) . R REIENGIR IE T BevA I 8 R
R A 2 45 SRR R A5 PR AR B 1 R B o — 3 8%
BAMEARENS 4x T TR E N LS
WHE 3« LARFRLLINE &, 209 5 min ARYE H & H
KN L 4.5%FR)ZBERL , 10% 955 BIEEIE . #EATR
JEEERE LYK L BT 15 min 16 mA/gel HLUK , 5 32 mA/gel
LUK 2SR LUK R R T L e SR A% 2 h,
DL AR B8 2R O — 98 . s R B T FR R/ N 3R T s
SHLI = BEHIAR (cm?) x B x 0.8 mA, H4IE N
OB AW, B THEIR L 37°CIEIEREshE A 1 ho M
S G JE PR 3K, in—#$T(1 1 1000),4°C
WEE A, VRS 3 WE N L, BRIR b 37°CH R
SIFE Lh 5, Y2 =9t KH Image Tool 3.0 #fF4)
&S EE, NS B - s AR,
ARG Ik B B R A% OB EEE )/ B - AL
Bl OG%E BEAE )R e e
1.3 HitFEFHE

AP R SPSS 21.0 G i T84, iHE wEkkLL
BB+ hnifE s (x + 5) Fom , Z 4L LB H S N R 7
22000, AR PP HEHCR ] LSD-1 K, P<0.05
EZRAGITEE L.
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2.1 WAINE ERK1/2 #1 P-ERK1/2 FiXHI L&
WLEL L AR I ERKL/2 3k 7K -5 %F B4 b g,
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ERIG ¥ X (1=-0.762, P=0.441 ), WEXH AR
Al P-ERK1/2 FIA/K -5 X IR i, 2 R A it
H (1 =-21.700,P=0000); WALLH A5 3 d ) ERK1/2
FERAT- 50 Bt , 25 S Tegei - L (1=-1.476,
P=0.140), WELH AT 3d By P-ERK1/2 FIAKFE5
XTHELH A, 25 5 A et h2# 2 L (1=26.900, P=0.000);
WMELAA NG 14 H 1 ERKL/2 23k 7K -5 %} BR4H
L, ESTG AR X (1=-1.381, P=0.166) , W24
ARG 1A P-ERK1/2 FR K 5 XF BR A g, 22
S G L (1=20.633, P=0.000) , W< 4H 24 5
T IR MERA ARG 3 d B9 ERKL/2 bk 5AR
HrHCEE, 22 5 o8t 242 X (1=-0.714, P=0.470) , i
ARG 3d 1Y ERKL2 K FES5RATHER, ZRE S
P28 X (1=5.200, P=0.000) ; WELLH ARG 1 D H
ERK1/2 ik K- SARATK, 27 LG iHFE XL
(+=-0.619, P=0.531), MEH A5 1 > H i) ERK1/2
K SARATHER, 2R TG0 2¢ 5 L (1=-1.067, P=
0.289). IL3 1 FE 1,
2.2 THLAINTE p38 1 P-p38 Rik/KFrILLEL
WRZELH AT LG p38 FihsKF- 5% FEZH L,
ZRTg i E X (1=2.333, P=0.076) , ML A
L3 P-p38 Tk K3 iR, 2R A Git2#
= X (+=8.897,P=0.000); M2 A5 3 d IfiLiE p38
TR SX IR L, 22 R It X (1=1.767,
P=0.055), W2 A5 3 d IfLiF P-p38 Fik /KT 5
XTRRLH U, 2250 Ge it X (1=19.923, P=0.000);
WELH ARG 1A H 1L p38 IR A5 X AL e
i, RIS 5 X (1=0.667,P=0.553), WEL4H
ARJG 14 H Mg P-p38 Fik KT 55X B4 LhAs, 2
A G R X (1=9.220, P =0.000 ) ; W %2 zﬂﬂt):
3 d i p38 TR SARAT A, 22 R8T
X (1=-0.333,P=0.630) , WELLH A5 3 d I3 P- p38%%
RIS ARAT RS, 22 5 A it & X (1 =11.025,
P=0.000); WAL AT 1 AN ML p38 FkKFEEH
ARETHEL, 27 TG it E L (1=-1.667,P=0.070),
MEEH ARG 14 A I P-p38 F3A/K 5 AR AT H
L, ERIGFE X (1=0.322,P=0.749) . L3 2
A 2,
2.3 FAMFE INK #1 P-INK FRiAKFERY L
MEEZH AR HTILTE INK kK- 5 060 B2 Fh g,
ER TG FE X (1=2.500, P=0.062) , WELZH A i
ML P-INK ik KFE 55 AL i, 2 R A e ih2¢
7 X (1=9.493,P=0.000); WIEL4H AR J5 3 d IfiLiE INK

FERAOV- 50 IR LA, 22 o g2 L (£=0.500,
P=0.571), MEEHARJG 3 d M P-INK kK P
F 1 WHAIE ERKL/2 #1 P-ERK1/2 ik LL 4%
(n=40)

457 B/  ERKL2/(xxs)  P-ERKL/2/(x+s)
XJRREH 20/20 0.494 + 0.056 0.483 + 0.041

pUEZSi|
ARHT 23/17 0.478 +0.039 1.134 +0.084Y
AR5 3d 23/17 0.463 +0.037 1.290 + 0.079Y?
AIF1AA 2317 0.465 + 0.046 1.102 = 0.051
FIE 0.971 4.850
PiE 0.417 0.009

1) 5% HRZH [ 8, P<0.05;2) 5 R BT [L 4, P<0.05
pogiieE| A ARFL14HH RJE 3d
ERK1/2 - . e E—

P-ERK1/2

— — — —
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1 WAIMTE ERKL/2 #1 P-ERK1/2 RiEM LR

* 2 TAZAME p38 1 P-p38 RiAKEMELE (x+5)
205 p38 P-p38
Xof B 0.079 + 0.007 0.367 +0.033
WAL

AH 0.085 + 0.005 0.505 + 0.035"

ARJg 3d 0.084 + 0.007 0.676 = 0.028"?

ARJE 11A 0.080 + 0.051 0.510 + 0.041"
F{H 2.670 132.884
PE 0.062 0.000

1) S5xFIRZH HLAr, P<0.05;2) SRR, P<0.05
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P38 mm— — — —
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X HRZH LA, 58 i ha# 0 L (1=24.375, P=0.000); 0.116), ML AJE 1 4-H I P-ERKS FiksKF-
WELLH ARG 14 H s INK 235 7K 5 %) B4 1 S5x% A, 2R A% FE L (1=-5.315,P =

i, 2580024 X (1=2.000,P=0.095), W 2£4H
ARJa 1A H MG P-INK ik K5 X AL A, 2
SAGFE X (1=7.761, P=0.000); WELH ARG 3d
I INK i% RIKES5RTT L, 25 7 gt 2 L
(1=-1.630,P=0.112) , WELLH AR5 3 d 17 P-INK &
RS ARATH R, 2 R A5 E L (1=14.881,
P=0.000); WELAIARJG 14 H I INK FikKF-5
AT, 25 Tege it 5 L (1=-0.485,P=0.260),
WMELH ARG 1 H IME P-INK ik 7KF 5 RAT
B, ESTGEIHFE X (1=-1.732,P=0.092)., W% 3
A 3.

x 3 FHAIME INK F1 P-INK FRikKEREEE (x+s)
| INK P-JNK
it R 0.061 = 0.003 0.483 = 0.028
=S|
NG 0.066 + 0.005 0.631 + 0.038"
ARJE 3d 0.062 = 0.006 0.863 + 00362
ARG 1A 0.064 = 0.006 0.604 + 0.036”
FIE 2.053 207.483
Pl 0.124 0.000

1) 5XF B4 AL, P<0.05;2) 5 AT, P<0.05

Xof 4] ARE ARF 1A AR5 3d
INK - -

Hh

M D GEES SIS S

3 WAMTE INK F1 P-INK Fikk EH LB

2.4 THZEINE ERKS 1 P-ERKS5 Rik 7k FEH L&
WEELH AT M3 ERKS #3145 7K -5 % IR 40 1

B, 0TG4 X (1=0.220, P=0.827) , WELLH AR
HI LG P-ERKS FKik/KF- 5 X B2 i, 22 A 40

P28 L (1=-5.774,P=0.000); MEH ARG 3 d IfiLH
ERK5 Fik/K 55 AL i, 22 R LG4 X
(+=0.220, P=0.827), MELZHAA )5 3 d IfiLyE P-ERKS %
KT IR LA, 22 A ge 22 B X (1=-9.193,
P=0.000); WEH AT 1 4~ H IliLiE ERKS ik KF-
x4 i, 2 R LG E X (1=-2.070, P =

0.000) ; ML ASE 3 d IfiLiE P-ERKS Fik/KF5A
ArHeEs, 2R A 2EE X (1=-3.419, P=0.002) ; i
SRS 1A I ERKS 26357k F 5 R A 82,

Z R TG L (1=-2.290, P=0.139) , WL 2<4H R
Ja LA P-ERKS Rk KV 5AH L, 22 57

Te4iiterE X (1=0.460, P=0.649)., .3 4 FIlEl 4,
k4 WAME ERKS #1 P-ERK RiZKFEHLLE (xxs)
215 ERK5 P-ERKS5
POpicE:] 0.059 + 0.006 0.785 + 0.028
WEE2H
ARH 0.060 + 0.005 0.584 = 0.072"
AR5 3d 0.060 + 0.005 0.465 + 0.114"?
RJG 14H 0.054 + 0.004 0.600 + 0.072Y
F1g 2.670 28.835
P1g 0.062 0.000

1) 5XF B4 AL, P<0.05;2) 5 AT, P<0.05
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P-ERKS5
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i ERK1/2 .p38.INK & ERKS5 (13615 7K - 5 %t B 20
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RJG LAH HETEE R #4R8 MAPK 11 4 KIEE R
SR HTE BCS B ML Y RIRTEARRT AT AR
Ak, B B3R 4 KRR DR L S P ik
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ERK1/2 .P-p38 J P-INK 2235 7K V-1 T % B4,
P-ERKS5 Rk /K AL F X HEAL, SR ARSS 3d P-
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TR Th 1 22 SR R 2 it o o 17 1 A Jre T s, B i
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