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Effect of Hejie Lishi Formula on the Apoptosis of

Pancreatic Acinar Cells in Alcohol Chronic Pancreatitis
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( Research Center for Traditional Chinese Medicine (TCM) Complexity System,
Shanghai University of TCM , Shanghai 201203, China)

[ Abstract ] Objective; To investigate the effects of Hejie Lishi formula on rat alcohol chronic pancreatitis
(ACP) through inhibiting apoptosis of pancreatic acinar cells. Method: Thirty animals were divided into two
groups. Model group of 24 animals was established by feeding Lieber-De-Carli Liquid diet after 14 weeks. Normal
group of 6 animals was given general diet. The model animals were injected 1.5, 1.5, 2.0, 2.5, 3 mg kg
lipopolysaccharide (LPS) into caudal vein for five times at 8 weeks, once per one week. The model group was
divided into control and different concentrations (21.7, 10.85, 5.425 g-kg ') of Hejie Lishi formula group at

10 weeks. Then Hejie Lishi formula was given 4 weeks and once per day by ig. After treatment for 4 weeks, all rats
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were executed. The pathological changes of pancreas, apoptosis and its associated proteins were detected in
pancreatic tissue. Moreover, apoptosis and cell growth were observed in AR42] cells with serum contained drug
treatment. Result: There were inflammatory cell infiltration, bleeding and pancreatic acinar cell shedding in
control group, compared with normal. Compared to control, Hejie Lishi formula decreased inflammatory cell
infiltration and pancreatic acinar cell shedding (P <0.05). The high concentration of Hejie Lishi formula reduced
apoptosis (P <0.05) and inhibited the activation of caspase-3 and caspase-9, increased the level of Becl-2 and
decreased the expression of Bax. The ratio of Bel-2 to Bax in the high concentration of Hejie Lishi formula is 1. 5-
fold higher than control group. Compared with 30% normal rats serum, 30% containing Hejie Lishi formula serum
enhanced pancreatic acinar cell growth (P <0.05). Apoptosis was reduced 32.66% by containing Hejie Lishi
formula serum. Conclusion: High concentration of Hejie Lishi formula may prevent inflammatory and injury of

pancreatic cells in ACP of rat. The mechanism may be involved in reducing apoptosis of pancreatic acinar cells

through down-regulating caspase-3, -9 activities and bax expression, and up-regulating Bcl-2 expression.

[ Key words |

18 P B IR % ( chronic pancreatitis, CP) J& i1 %%
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WL DR SR BT 44 SR R, S A i
JiFE R 4L 4 A8 e 43 I B0 B R 0 O R i
TS S 0 P TR R R 1Y T AR T BB D A% B O R R 2H 4L
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(150 £10) g, My A | i 74 3% /K -0 L 52 56 3 ) A7 FR
] A PR VR AT IE 5 SCXK (3) 2008-0016 , T | i
rhBE 2 AR B ) S PO T T R SR IR TR
1.2 25y RO AR Dy ) 2 SRR 5 B B
v (B ACZER)) AT, MR (£ K)4.5 ¢,
WA 4.5 g, NBZ4.5 ¢, HHH 3 g(K),KFHTS5 g,
AT A5 g, RAO MU(BE) A% 4.5 ¢, 560 12 ¢, 1
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Hejie Lishi formula; alcohol chronic pancreatitis; pancreatic acinar cells; apoptosis
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RN BRI e 5 2R 0 B8 TR, A A 07 g b AERR)
ZH Ay 9t 2 21.7,10.85,5. 425 g-kg MR,
1.3 Lieber-DeCarli Z BE 3% fifa Bl  Lieber-DeCarli
S 5T Y C B RERT I S OOk 8] .
Lieber-DeCarli & W29 5t 1k B4 [T J5: Jo7K & 1 36 %
( g E 25 4k 22 50 A BR A Al it %5 20100807 ) , +
MR 414 g L7 ( ik — 1k 2f 3 n A B2 ), 3t
5 090603) , DL-FF LR 0.3 g+ L~ M 4 HE i 572
A7 B ] L A5 3090911) , EKH 0.9 g-mL ™" ( 11
FEMAN T, ¢j26012649326) , MM 0. 91 g-mL ™" ( |
T 5% LA Tl A RS W) ,8001-25-0) , 21 4631 0. 92
g omL™" (B BB 40 A & B ECA R A A,
6937185900105 ) , 4 2 WM K; 25.6 ¢- L' ( L 41
AT B2 7, 9050-36-6 ) , B3 & £F 4 % 10 g+ L7
(Z£H FMC BioPolymer 2\ &), it 5 P108819440 ) , 4
AMRENHE 0.53 ¢- L' (W25 A R,
87-67-2) , #{JFKE 3 g- L~ LA IS 47 A f A ]
L5 090201 ) ,FhIR G 8.75 g+ L~ ( Lifg [ 25 {2
WA BR A AL 415 F20100307)  4E A= RIE G 2.5
gL (HB IR 2l A RAHR) %,
1.4 & A s £ B ( lipopolysaccharide, LPS;
Escherichia coli 055:B5, 3% [H Sigma 2\ #) ) ;£ Bt &
ik K 2 & ik 5 1 [ ( caspase-3) , caspase-8 , caspase-
9, B 20 g ik U 40 ML/ i 2 P (Bel-2) , Bel-2
FHOG & B FE H (Bax) , GAPDH 4ii f& (€ [E Cell
Signaling Technology 2% &] ) ; TUNEL i ] & ( # H
MR LA A E ) s MTT (3£ [# Sigma 22w ) , 20 il I
T A6 R & (92 [ Beckman Coulter A H] ) 45 .
1.5 YA Odyssey XA 2150506 AR & 4t (35
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ZVRE PR RE A B H N3 5 2 /ERE 500 mL, 14
IEH XA 6 H Bl 14 Jil. 55 8 AR IR A A
AR R K S 4 3 LPS, 1 1, 35 vk, Rl i
SyMA1.5,1.5,2.0,2.5,3 mg-kg R, X HRAL L
T AR A A BEER K 5 10 J8 R S Y 2 H O Oy A Y
2R AR D b AR A YT 4 21.7,10. 85,
5.425 g-kg ™' BEAL 6 H PG ig 4hE BER 1 IR A
Jil 6 W, ES G4
2.2 HUB #4245 4 JEOK 20% B0 4H R B R R
B T B KB, 73 25 s, - 80 C AR AR
WO TR, 23 R P O3, — R AR R, — 80 °C
TRAF AT, — R WA TP VAR R B bk 3 5E 28 1 o
2.3 WEHRAR MO
2.3.1 —fRiERWE RRBRFORE, B0
Bl o3I B OR/INME T B AR AN WL e S R
TR L (E
2.3.2 JRARALURIAS AL X [E E I R 2H 2R
e s U1 R B KA, HE e, R LB K, B
B, o AE00o WROBE T WL e i g B 2H 4L Y 8
P B AR R, IF 2 IR SCHR (S ] 48 19 05 12 40 & e
B e R o B D' o7 BB T LR R 4 iR
T HE I K B A A LA R AT A R Y
2 AU B 2 RUIE L 4 A% T B O o RS
SZME A A 2Tl K, ARk,
0%r; <25%, 1 435 25% ~50% , 2 435 > 50%
34007
2.3.3 TUNEL B EEMR A dn g o Seoe A
PR AR e LR G U B A o DB T W T A
Jfi#k DAB Bk, 455K U1 A, 78 200 A5 65E T Bl
MLIEEH 5 A~ 8F 47 B8 J5 i2 J] Image Pro ® Plus7. 0
B 8 TA0  BE AT R s g
2.3.4 Western blot % X0 20 B 08 T AH O 8 1) &
ik AR AR IE H, BCA I E & Bk R,
Western blot 3 #; Jil] caspase-3, caspase-8, caspase-9,
Bel-2,Bax . GAPDH ZEH W F ik, % L SDS-PAGE
LUK B IBE B PR 23 0B SR R A B — B (121 000,
5% i g W3 by W BE ) B A AR SCARIN 4 C R K
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SR RGN JF AT T Ab 3,
2.3.5  {RAMEEIR IR AR42) 40 4 K 925 (MTT
) A A KM, LS x 10 /mL 41 i 5%
BEFERRT 96 fLAR, K5 9% 24 h Gk if s SR 5L, B A
540 i IR 41 FL 200 pL, AR 4L 4 AT AL
AR42] Y i i SE FH S EE AL R 4 b, B4 S A [6) vk
FEA 2SI T T Ak S 5 57,24 h Jn, BRI EE N A AL
A MTT (5 g-L™") %W 20 pL,37 °C,5% CO, %
FAANARZE R F% 4 h R F BIE W, LA 150 plL
DMSO, & & % 10 min, fff 45 & ) 78 73 %5 . W
MTT B 8,35 00 5 WO B2 (A) |, BIEXS B % 3% 40 Jf 28
PEFE 490 nm YK 7 R g2 A A B A ALY A
SR LT ARG
2Hﬂ@ﬁ?ﬁ$=%xloo%
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2.3.6 oA A AR I A M R T R T R R
Annexin V-FITC i 240 i £ A, #23:8050) & 15 B 43
FTHRAE o IO Bl A K I e R i 6L AR42) 4fl i 1] G
MYE ) DMEM }55% 24 h, S ity 6 46, B4k 3
AL, I A 8 mmol - L™ 21 30% 1F K B
M3 .8 mmol-L ™" Z ¥ +30% iF & KB .30% FiI
fige FWE 7 5 24 103 .8 mmol- L™ [ +30% Al fi A
M7 ST , 4 M B2 N 25 (i A5 25 ik
PRZ S M TV G 92 ) o 12 h J5 OB R [A] b 2
M 4 °C IR ER 22 ph R TR ¥ 2 WK, I8 R 4 i %%
A1 ox 10°/mL, ¥ 41 M U0 3 3% T &% 4 Annexin
V-FITCHIl Ak 3 g (PT) B % W, sk O % i 52
15 min 5 30 =X 40 SR 0 440 Jif 5 S ik o AR A B A0
M1 53 5 ] Annexin V-FITC F1 PT % & ] TR i &
2.4 GitFIr FTA BRI ] SPSS 16,0
RIS i, i R R 2 s oK,
21 R) 22 5 LU T 07 2243 0, P < 0. 05 2R 26 5 5 42 it
R

3 #R

3.1 AR U AR TP e B 4 2 2E AR Ak
WE 1 BRI R 4 e R IR IR IR S R R N
KO BRI T, 4 A 3 5] T 20 BRI 2 4 AR T B R
PR ZE M R R D7 16 97 40 R 40 M ¥R T ] I 0
Ao SRR E A R E 1 R, SIEF AL
B, AL A S0 A I 0 L O R O 2 i i 34
B, ERARESITFEX(P<0.01), SEAH
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ABORAL B IER AL C M AR )Y 21,7 g-kg ™ 4L D. MEANE T 10.9 g-kg ™ 4L E. MHANE )5 5. 4 g-kg ™' 4
E1 M@EFEFNKRRERFEARFZHNRM(HE 464 ,200)

3.2 XPBRARA LI AN TR R R 2 R AR
ZUrb T A0 M W] Y 22, SRR LA, RN AN 7
e ) 2 A R T A B G
25 (W3 1,8 2) . Western blot WAl 1 #H 1 2H 21
FRAH A TR DG EE R R R . S5 AL R BT A
TR L caspase-3 5 caspase-9 Y IE P, FEAL T

TEANE T HINH T caspase-3 55 caspase-9 fi) 7% 1k, 1
AT Bel-2 {23k, FEAE T Bax iRk, JF H I Bel-2/
bax 2RI 19 1.5 {%, caspase-8 1 i M 4% Ak Bl 411
YW R 225 . PR, AR 7 D47 1B i 4 4 ik
U R ] = =R 2 R R 2 N e R e S
2,83,

Bel-2 (3RIK 3N T Bax (3R ik 5RIRIA L3, Fl

*1 KRERALHE LENFETESRERAMABATIES (x25,n=6) 53
ikl il /gokg ! S 4 ML I H Ji 360 40 6 1 TUNEL
EH - 0.00 +0.00" 0.00 +0.00" 0.00 £0.00" 0.00 0. 00
LT - 2.67+0.52 1.00 +0.00 1.67 £0.52 4.96 £0.36
A AR Ty 21.7 1.17 £0.41" 0.67 +0.52 1.00 £0.00" 3.94 £0.36"
10.9 1.33 +£0.52 0.83 +0.41 1.17 £0.41" 4.82+0.37
5.4 1.50 £0.55 0.83 £0.41 1.33£0.52 4.92+0.42

W HRMA Y P<0.05(£2 ),

-- - \\
A B D

A BERIA B, MRAIEIT 21,7 g-kg ™45 C. FUHAIIR T 10.9 g kg 415D, FEAIR I S. 4 g-kg T HE. EWA(E 3 R)
2 FAMERIE A EEARA LM ME T AN (TUNEL 3L K01, x200)

F2 MBAEFAYOLBNERBEARATHXEAREINZMEEESM (v £5,n=6) HEEAE
211 5 Fl /g kg™ ! caspase-3 caspase-9 caspase-8 Bel-2 Bax
EH - 24.3£1.9 36.1+2.7 28.8 £2.8 28.9+3.4 32.3+3.6
[l - 39.4+2.9 52.4 +3.1 29.4£2.6 23.6+2.4 42.0+£3.8
F RN TT 21.7 32.3+2.2" 45.0 £2.7" 28.5+3.6 27.6 2.7 31.6 £2.6"
10.9 35.4+2.1 49.4 +1.4 29.5 £3.5 28.9+2.4 41.9+2.5
5.4 37.0£3.2 48.0 £3.8 28.8 £3.7 28.1+2.4 41.5£3.0

3.3 RPIBRMRNRE AN M A K B R LT b R R
R AR42T 0 12 h i~ 50 i vk i (1C5,) 2974 8
mmol- L™, i F ZREA B HAT IR 1 #5 R Mk, BT LA
HALPRA M 24 F136 h 5 A0 AE TG R HE 12 h B
%, fiie, EPE L 8 mmol - L7 b FEANAE 12 h jX —
AT G, WK 3,

YIS X ARA2J i i A7 1% 52 W) 1) S 5 45
Wlngz 4 iR, 54 30% 1F % KBS 40 i, A
30% Ffig R 7 25 49 103 B A 2 R A R I 4 i
AR (P <0.05) . B IL, RS 25 9 1 3 52 56 iF —
A Uk B R AT 7 P AR  AR R T K
3.4 R Ty R R R 6 A0 M TR S e 8
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Caspase-3

- Caspasesd

GAPDH

.o

& 3 Western blot X MR ALARATHEAZEARIE
R3 ZEBEARESTHRERERE AR42)

WM EFEER(xxs,n=4) %
LR
o 1Lt 12 h 24 h 36 h
0 100 +9.5 100 +5.2 100 +10.7
2 72.6 £5.6 90.8 +2.8 95.2+1.9
4 57.7 +8.2 83.9 +4.3 90.8 +8.2
8 48.3 £5.2 80.9 0.8 88.9+£9.7
16 27.7 £2.3 78.1+4.6 80.2 7.7
32 12.8 £1.8 75.7 0.3 78.9 £5.1
&4 MFEFE T Y M E R R ERERE
ARA2) HAGEEEMHI (v 25,0 =3) %
a3 SBEWRPE M 7 e B 171 2
/mmol-L~" /% /%
1 it X AR - - 100 +6.3
. 8 - 55.8 £3.9
T + TE R R i 8 10 64.8 +4.2
8 20 73.1+6.5
8 30 84.9+7.1
2 + FR AT & 25 v 8 10 69.2 £11.3
8 20 81.5 +10. 1
8 30 110.2 £5.4
EH K BR i i - 10 114.7 £4.6
- 20 118.6 4.9
- 30 140.1 £7.5
i FINE 7 5 25 1 - 10 120.3 4.0
- 20 128.7 +10. 4
- 30 156.6 =1. 1

5 Om + EH KR4 " P <0.05,
mmol+ L™ 7.8 FHUANNE 12 h i % A9 40 JL I T %y
41.89% WS S AR E LR EA B 52
RS 0 T R BRIV 2 R, R IR T 24
I35 20 40 i 98 TR 08 0 T 32.66% o A UL, AR A
3 388 3o A 0 0 5 8
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181k 2 PR R R 2R

124y CP Y & L o 21 AR BB 0 o A T
AARIGEHE o WG T 7 1 A BR T 2 figp i IR O] HE
IERRE AL B, 5 R A A BAR o = 243 5 R R
B RENE 2R R R F IR AR R R B
SR 0 CP ST R s R B AT R ) 3
LREA RN PE T 1 A RE S B S B
18 5 I 4N M T2 40 e 5 Joi 2T 4k Ak LA K 4 i 9 T 5
L Y R IR A0 L 2R A 4 T HL Se A R B
AT B T A A ) AR 2 AH G 1 (PAP) 3RIKFI
B 21 BU S BB B R e AR AR I R R B
AE 8% A7 R0 X 47018 1 1 g 26 I FiCasd 8 b A B AR 4 40
2 W B S X B R 44 Ak I A B
ELOR T DA TR i 3, 200 JH U T ffy BE VR 9T ACP R BIF 5
B .

VT AR, £ A B b i A R R A
AR AMTEM . 2 m e E AR % B
PR A R BE BT B R B U 00 200 M Y BRI A i AR
S X458 009 B g, B4R R BE T O (IR B R
T2, 2 DR i 78 ™ R LA R S B R K A
KBRS ARSI 32 1 2 W18 T R 2 K
RS R R £ 8 AR 7 ) £ T A 5 14 T U AR 00 A Y
P TRERY WLEE T A R O R A i T S AR K
(52 o SR 2 LG A, A R D7 B i s TR
L i 2HL 2 B B K b | S AR B TR A L o AR
200 1O 5E v LA B £ Ak 200 i 4 A S S o o AR
R 5 % R B, £ T P 1 e e i R AT — 2 BT 38

200 M A T A AN TE — S 1 AR B i B O A
TLRAEWRRIF AT o G AR5 L A i) i A8 2 A
JiL K A R T — R R AR 2R AR B L ik
caspase K JiE 5 R % V], caspase-2,-8,-9 F T i 5t X}
AT & B FT$E PE AT VI E], caspase-3,-6,-7 F2 2 i 5¢
ZIEE i R s I Y ORG-S B g S
[ I, 2 b (A P 2 S8 B 5 Bel 2 AT G, Hevh
Bel-2 J2 4 i 98 T2 19 B 7, Bax J2& £ i 08 T2 9 (A
T ARG 52U 45 R, 5 R A g, A
fift ) 35 7 2 B MR I 0 T O T s b o R L R R
J7 %F WA AR P TR 58 1) 36 97 A T R] B S s> T
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S AR e < SO (1 = N1 3 1 R T = (i
caspase-3 5 caspase-9 BUVETE, ¥ 0 T Bel2 YR IK,
HFEAK T Bax B3R5, 340 Bel-2 5 Bax By LHAH .
I, A R 7 AT A 2o 2 A 38 A% 00 AR 0 4 i
i/

R T i 20U SR R W 3 e PR R AR
20 M A T 2 TR 1 T TR R R B — S IR T A
FH L FRATDULEE T U R J7 245 400 000385 % K A1 16 AR
WARKKATIE R0, L8 g R B, &
TRt R 0 7 245 ) ALY 8 8 3 o 0 ) 2 T S S T R 9
200 L 040 T AT R A R v 4

Zx LRIk, R R T e 6% 08 K Bl ACP 48 E
AR, I3 ok 0 ] caspase-3 Fl caspase-9 I 1, 1 Jin
Bel-2 5 Bax 1 LUAE, W6l 20 20 JfL 9 T, O 47 M AR 3
A AR, R R B ACP B2 — E iia I E .
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