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(p38 MAPK) BB, K& Wistar BERXREN S BB BE (NC 4).SAP &4 (SAP 4).
BN52021 3974 (BN ), 8AH RS AR AR (1.2.3.6.12.24 h) 4+% 6 /M4, | Western blotting 3454
WRRALR p38 MAPK REZSHMEER, AR RBEASATREBEEUEMENE O HRHEEENEL. &R
mEERBRREEEERBR SAP E# MY, BN52021 SBREME SAP X B0 In i 528 e 5 4, B ¥ 0 7 3.6,
12 h 3 SAP B ERK (P<<0.05);NC ARSI RRIN /> BERHRILE p38 MAPK,SAP £ BN A
FRE B NC AR EAR (P<<0.05),BN 47 6.12.24 h B SAP H B EREM (P<<0.05), #i# BN52021
W4 H SAP K RBRMALR p38 MAPK W&, AT REHIBITEMA.
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Effect of ginkgolide B on p38 mitogen-activated protein kinase activity
in rat pancreas with severe acute pancreatitis
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Chinese People’s Armed Police Forces, Tianjin 300162, China)

Abstract: Objective To investigate the effects of ginkgolide B (BN52021) on p38 mitogen- activated
protein kinase (p38 MAPK) activity in rat pancreas with severe acute pancreatitis (SAP). Methods One
hundred and eighty Wistar male rats were randomly divided into three groups, which included negative
contrast group (NC), SAP model group (SAP) and BN52021 treating group (BN). The rats of each group
were further randomly divided into six subgroups at different time points including 1, 2, 3, 6, 12, and 24
h. The activities of serous amylase were detected in the rats of every subgroups, and the expression and
activation of p38 MAPK in pancreas tissue were detected by Western blotting, and the pathologic change
of pancreas was observed by microscope after HE dyeing. Results The results of detection of serous
amylase and pathology showed that SAP models were successful and BN52021 can depress the activities of
serous amylase in SAP group and ameliorate pathological score of pancreas (3, 6, and 12 h, P<0.05)
compared to SAP group. In the rat pancreas of the NC group, the slight phosphorylated p38 MAPK can be
detected. Compared with the NC group, the activation of p38 MAPK were significantly higher at every
time points in the SAP and BN group (P<C0.05). In the BN group, the change of p38 MAPK expression
and activation synchronized with that of the SAP group, but at 6, 12, and 24 h points, the level of p38
MAPK was significantly lower (P<C0. 05). Conclusion BN52021 could partly inhibit the activation of p38
MAPK in rat pancreas with SAP and exerts its therapeutic effect.
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R UBEFLEARS (mitogen-activated
protein kinase, MAPK) {§5 @} 7E SAP mEP

KRB Hh p38 MAPK f1E 0 R BBIE B9

MAPK {555 SE B VR RIE R M AEL R
REGEBEEMNEAH ZESERERERM IR
PR E BB R A R KRR RIENSRERR
B, BAEARBRESIERAEANLRIENR, BER
B} p38 MAPK EHBIB AR .4 m/MRELE T
(platelet activating factor, PAF) 7£ SAP KRR HLH
FEER, UK PAF B SHFNHL A XBER
KRH PAF ZAEHEHRRAEAER B (BN52021)
¥I7 SAP KR, FEHITHEX SAP KRBEEAR
p38 MAPK HHME M, HHKIT SAP Rt—%
R ERIE KR .

1 HR5F* .

1.1 FERA 5 :BN52021 (RBA¥ 90%).
ATHIHRR (Sigma AFD . EHBREAAE LEH
ER& M A FD), H p38 MAPK ik, B B fb p38
MAPK #$i4k (Santa Crus A 8), BW _HB 2B
(PVDF j&) (Millipore /A #]),ECl # (Santa cruze
AT, TRY marker JEEKXAFNREDERER
AT . DYY—12 B3k R EFEIY (b A—{X 8%
. EEA#RBRES (Bio-Rad 2AH]), BEMEIK
1% (Brad-boid A7),

1.2 ERJYHHSEBFE . BHE Wistar KK
(EHERMERLRHP L) 180 R, BN
BA Xt 4 (NC,n=60).SAP B4 (SAP,n=
60) F1 BN52021 {74 (BN,n=60),3 HEARE
AN A A XBEAL A 1.2.3.6,12.24 h 6 A~/
H,8/p 0K 10 R, B Aho &P H & SAP
R, Wistar KRHFERIC, Rij 24 h 20, B
K. 0.4% REHKZH (40 mg/kg) ip FREE, M EP
fEEE, FEBEFM 2 cm IO HFABE, R
KRB+ B MEEEE, AL mnE ket E
BTN, A k4 L 2+ B RNBITHERE
PATERAR, FHRINE , BEEHBATREEAN
HE 5% 4 BEEBE (0.1 mL/100 g), # ¥ 5 &
0.20 mL/min, #2455 XA ME kRAERBEA
+ 4k, M 10 min, B M B X, BIABEER
TESER MG, HRXEFALES T EEG D,
NS # FF B J5 B 35 + — 45 B 3 foh 855 /B8 JR R %
K. BN  FARE 15 min B# K iv BN52021 (5
mg/kg),BN52021 Fi —H & T H (DMSO) % f#,
NC #41.SAP @ B#rhk iv EBAEILK,

1.3 BANRESRE FHARRIHNEARE 1.
2.3.6.12.24 h 6 TN AURBEK R, 24 O FIRE
Bk Ifii , 37 °'C K ¥ 10 min J5,3 000 r/min B.0» 10
min, B EHR FHELH EP Bh,—20 C KER
7, USRI i 5 D b G . IR B B — R 0 JBR AR L U
EBRBRAPIREERT —80 C KEHFEMH, AR
— B BRAL, 40 g/L PHEWPREE, A
BaBYKE HE Ref ) #AREEREN
War.

1.4 L D2 b I ) A6 000 A JBR A B 2 LA 5 9 57 -
I 5 D B A WS L 3R 2 B B AR LU B AT
AR . X3R4 R b5 A AT BR R B U S O
HED.BRDFABENE 10NMRERAE (X
400) , 5 K b B AR 4 BUR A W B VE AR HE DR S3 » B
FPETURERAET 0 4.

£1 SAP XRMBAAHRETLITIIRE
Table 1 Standard of pathological change score

in pancreas of rats with SAP

WS R wERE
KB AN (B XS A K B TR R B
N [ 5 8 K B » /N B P TR R R
IV T 3 K B B 4 R
H A R<20 /B AEENE
B 485 20~50 >/ RS BLEF
40 > 30 4~ / 7 1 G A0 B o oy A e
il LR M <20%
32 4 1L 20% ~50%
LM >50%
'Y 4 FREH<<20%
WREH 20%~50%
FIEB>50%

1.5 p38 MAPK WEHMM  REBBARABES,
2% BEERMER, A SDS—PAGE # 5 EA4%
B EKEREEEBE PVDF B, U& 5% 41
HEEAKN TBST BRERHA 1 h, —HAERR
IR ML p38 MAPK £$7 1: 1 000 HE 4 C |53
K, B5-H HRP FiCHEH % 1gG) 4 C
BELR. ECL h# R AR HEEES . I
EFEALREN—BBEENEERRR (100
mmol/L B-ME, 2% SDS, 62.5 mmol/L tris-HCI,
pH 6.7) F 50 C ¥&f 30 min, RJ5 & A, BHH
p38 BEAEH KL MA KA X . BA A Bio-Rad
BGAHERGERE X &R %W, A Quantity One
4.5 BBoRRaHTAFRELHS. UEXRY
HE 3K B P EARAREE.

1.6 SHFEMTFARER oL 2R AR LK
MRS 2% 4 SPSS11. 5 R EHF EH.
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2 &R

2.1 mMFEEHBEAREERE NEERESERE
7 >SAP 4171 BN AZ&E&B LR NC A8 ERAE
(P<C0.05),/8 BN #47F 3.6.24 h & SAP i B &
FEAR (P<<0.05), 3% 2 RHE%LERER ,NC 4%
NESEEARLABRE, RIEZHWRBIER;
SAP A& MK, BRIRA R B R B R PR
EERE BB, BRARE AR /N RIEGIRER 1,
BB M & H RN, FEE N EE SRR
HNE ;BN HEF G SAP AAFiREZ. WH%¥
VE4r 45 5R B8 ,SAP 4 f1 BN 4 7E & B A A% NC
HBERE (P<0.05),{H BN A7 3.6.12 h &

SAP H B EM{E (P<0.05), 13 3.

2.2 p38 MAPK W&k 5 ¥ E 1§ 5l & BN52021
MEW.NC 4EENEABRAARKNIS &
BERR{LAY p38 MAPK (p-p38), LKl 1-A ,SAP 41
BN 4% & B S BRI AL F p38 MAPK ¥ 1%
¥ NC 4B EAE (P<<0.05), SAP 41 BEEHAR
9 p38 MAPK KIS & # )T BRI, 3 h X
Big,6.12 h BB KFE, 7 24 h p38 MAPK
BRI K EE T NC 4, E 1-B. BN 4 p38
MAPK Rl 5¥ENELBEENME LS SAP
H—3,MH7% 6.12.24 h B SAP B FRM (P<
0.05), LA 1-C A 2,

£ 2 BN52021 3 SAP X RO RERBFROKME GLs, n=30)
Table 2 Effect of BN52021 on serous amylase activity of rats with SAP (x+s, n=30)

o SR A /(U L1

F: .|

1h 2h 3h 6h 12h 24 h
NC 1835.6+613.2 1491.5+507.0 1530.44247.0 1400.2+447.5 2153.2£236.3 1337.0%143.7
SAP 2560.54+121.5* 2 810.5+147.2* 4 799.34+107.0* 4919.7+139.6* 3 486.3+181.8* 2 283.0%127.0*
BN 2214.54109.1%% 3 331.7+£196.4*% 4 185.04147.8"% 3 784.7+124.1** 3 454.0£264.1* 1 360.4-+161.4%

5 NC #HH#, * P<0.05;
* P<C0. 05 vs NC group;

5 SPA HHE: *P<0.05
# P<0. 05 vs SAP group

£33 HKEASAP ARBRAAKERS cts, n=30)

Table 3 Patho-score of pancreas in rats with SAP among every groups (xts, n=30)

B PELY
@ 5 :
1h 2h 3h 6h 12h 24 h

NC 0.124£0. 05 0.1140. 06 0.1240. 05 0.1340.04 0.1240. 06 0.13+0.05
SAP 4.8240.35* 7.65+0.40* 8.8510.39* 9.1540.55* 10.1040.65* 11.7540.25*
BN 5.55+0.30* 6. 6510, 42" 5.9540.19* % 5.554+0.36*% 6.7240.30** 9.9540.58

ENCHkE: P<0.05; 15 SAP #HKH. *P<0.05

* P<0. 05 vs NC group; ¥ P<C0. 05 vs SAP group

NC & SAPE BN#f
e _;.;;,‘ m ot -—-:4.&‘ p-p38 e ﬂmtm PR p-p38 i e i ..—-i'g,.,..u w B p-p38
S, £ SRS TR ST B 58N p3s SR Bl o b s ey P38
12 3 6 12 24 1 2 3 6 12 2 1 2 3 6 12 24

t/'h

1 BN52021 3f SAP A BUBARE L & p38 MAPK M iE KM
Fig.1 Effect of BN52021 on activation of p38 MAPK in pancreas of rats with SAP

3 iWig

SAP BZFM IR E X H RS ¥ ¥ESBE
Ji& B B4k, 9K T 5 | 72 JBR R 0 4 B 11 1Y) 4% E IR B o T
BRETRAUEAREFEE, WMEKRIEETF
(TNF) A4 (IL) # PAF %, 1z E%E
EREROMEER, B REHRRN. 4 PAF 2
WP IR R A R B BRI T A Z 5 4
% & MM PAF, S5 R 2 5 RAE & 5 H 4
I B/ W40 B 2 T B0 40 G TR R

D O e 40 L L /A Sk 0 188 A0 B 440
FIM E AEHTS), PAF BB WA WS . st
W%, PAF SRS R3t E A M AO R 1L R 40
BRI AR B RGNS N AR ;
SEEARM . AIGRE SRR MERE.
HEAT ARAKABEERSRELBTENY,
PAF MM % EH A BN SHBRERES, B
ZEHRAESHTRBMNE 4K . PAF 24R
F G BAEBSH (GPCR) Fik. %4 T PAF #
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1.2 ¢ ——NC
. ~s—SAP
1.0 —a4— BN

0.8
0.6 1
0.4
0.2

p38 MAPK H3iEHE

t/h

5 NC #H I8 *P<0.05; 5 SAP #ll#. *P<0.05
* P<0. 05 ws NC group; * P<0. 05 vs SAP group
2 BN52021 KW SAP X MPUARE R p3s8 MAPK
MBI MR R
Fig.2 Time-effect relationship of BN52021 on activation
of p38 MAPK in pancreas of rats with SAP

2T HIERIRM C (PLO), BN MEE HEEE
AR Gaq BH . REMIFLME, BE cAMP K
F.HMBEREARE A (PKA), REBHE
MAPK S EBFHARIGEE AT HE
(extracellular signal-regulated kinase, ERK),p38
MAPK #i c-Jun K5 ¥ & (c-Jun N-terminal
kinase, JNK) %47, H p38 MAPK 5K
ERUERNIBFREEEAA AEENMBEL
RRERKTENRENRERRE. CHARKRER
Sh3 e TE B, BER 42 Bt p38 MAPK EH BB AR,
[ Bt P o 25 o 40 B R 2 1R 2 5 9 L 3 0 o 9 K S
. £AZRY, BN SAP XRRBEHA
F p38 MAPK R 1 @ 3 38 , SAP 41 iR 41 5
) p38 MAPK WIS ZE )5 BN # % i, 3 h 34
H,6.12 h IHERFERKFE, 7 24 h p38 MAPK
BERR ALK PR T Xt 4.

AL R A BN52021 3857 SAP KR, i
RERMIL PAF 58 m TH#4E®R, BEX p38
MAPK i3 7% 2 20 9 % f fI, A Tl 38 % BN52021
YT SAP B FHLH BB E AR RE TR
BERBY PN AR, B XANERE PAF #
HUA, H A BN52021 94k A R B3R™ . BN52021

RIFEAERMEEER, L PSR
HERPERSE. UERERA, A BN52021 857
BEGE R 1L i B2 R T 0 A0 5 BT, YRR 41 M 3R R
BELY, Besh,BN52021 B 8E5 Re K I 35 3 b0 B8 , L2
BRERK B » B4 3 AL RS) BRAG IL-6 K P51, 3B BB
BREAOMEMTLOBAL, BB REN
gt ALBEER BR,BN52021 7] AR SAP
KRB R A SR B BUK R B, R I 7 T ) G
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AKESUERE—H. FZWHBILERET
BN52021 A7 SAP WBEA M BE (5 mg/kg).
AL P A BN52021 Xt p38 MAPK #ik 5¥iE
W, K4 R B~ BN 4 p38 MAPK A 5HE
WAL R AR A LS SAP MAH -, BHE
6.12.24 h ¥ SAP 41 B ERMK, HESHHRE
NC A BEFH , 78 BN52021 u] L4 SAP
KR4S p38 MAPK BIE4L, AR EHINE .
BZ,BN52021 i@ IE PAF 55 85,8
% SAP K RBIR A A p38 MAPK 4L, A<Bf
7T BN52021 B KRR PR BE T — & B BLIS e .

'EF BN52021 5 p38 MAPK ¥ 4L 9 0l 2238

GPCR &%, 8 £EN TRHIME S8R, i
B E W GPCR 55 H B2 BR MR 32 4 A 32 X5
EERAREAN  FEBLEFRES ST, BEFE
—HRRRIER .
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