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Study on role of RIP1 in apoptosis of pancreatic acinar cell in acute pancreatitis”
Zhou Xiangyu ,Zheng Yingqgiang » He Xuemei
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University , Luzhou,Sichuan 646000, China)
[Abstract] Objective To investigate the role of apoptosis and the regulating role of receptor interacting protein 1(RIP1) in
acute pancreatitis. Methods Thirty C57 mice were divided into three groups: control group,acute edematous pancreatitis (AEP)
group and acute necrotizing pancreatitis (ANP) group. The AEP group was continuously injected by cerulein 50 pg/kg for 13
times, the ANP group was continuously injected by cerulein 50 pg/kg for 13 times and lipopolysaccharide 15 mg/kg once; the con-
trol group was injected by the same volume of normal saline for 7 times. The acinar cell apoptosis was observed by the terminal de-
oxynucleotidyl transferase-mediated deoxyuridine triphosphate nick-end labeling (TUNEL) assay. The RIP1 mRNA expression was
measured by real time fluorescence PCR. The expression of RIP1 protein was detected by Western blotting. Results The mouse
models of AEP and ANP were established successfully. Compared with the control group,acinar cell apoptosis existed in both AEP
and ANP model groups,moreover compared with the AEP group,apoptosis in the ANP group were decreased, the differences were
statistically significant(P<Z0. 05). Compared with the control group,the expression of RIP1 mRNA and protein in the AEP group
was increased, while which in the ANP group were decreased, the differences were statistically significant(P<C0. 05). Conclusion
RIP1 participate in the pathogenesis of acute pancreatitis, which may associate with acinar cell apoptosis.

[Key words] acute pancreatitis; edematous pancreatitis; necrotizing pancreatitis;apoptosis;receptor interacting protein

SV IR R A R 2 b DR A U il AR JER R N B S L 51
JRARLZ A B WAk oK i o 28 SR BE G R P OB . IR 1Y
BFFEIN Ny o 52 30V TR IR 48 48 0 8 5 R 00 400 B ) ) 1 5 B AR
ST TR T T R 1 O ke b TR R I PR A A —
A R AR BB o L 5 AR 6 0 3R T 1 3 4 ML A
AN, ASHEST 8 7 2 MK e B R R (acute edematous pan-
creatitis , AEP) Fl 2 M IR FE M [ it 8 (acute necrotizing pancre-
atitis, ANP) /] ERBERL A5 0 75 ol 52 7 i e e 6 240 e % = K oA
To VA 56 N 52 7K A B2 /F FH & H (receptor interacting protein.,
RIP) 75 J5 J R 1 40 i 1 38 3, gk — 25 400 40 M O 1 7 g iR 48
i F IR A ORGP AL
1 #RtE5HEE
1.1 28z 30 Mtk C57 /NI A ER B &4 AR
AR E 10 JH i R P 22~24 g,

1.2 {50 mERAIE 2 YW A % E Sigma A H,

x HETIH:EEARB %ISR H (81100272) ; U JI| 4 BHE T34 % B H (2014]Y0004) ,

Ui 15t 32 B R IR 98 A o L T 5 e BE A R IE ST

MLV U 3 Tl R I TG G 0 X 7 6 X T e A T o T
3% Fr, Trizol Jz SYBR Green Master Mix iR 57 35 1 [ 3 [ Life
Technologies /A 7] , StepOne Plus SZR} 3¢ Y6 € 5 PCR R4 B
FEE ABI w9862 7 PCR A & B B A TaKaRa 247,
A v R AZ A TR % B B A S 9 dUTP J A U0 1K S A5 id
(TUNEL) & 7 & A #i + Roche 23 H] . RIP #5¢ B 477 74 1 14
2 Bractin LA B 36 [E Santa Cruz 2 w), ZH B £ H Ab-
com 24 A

L3 Jiik

1.3.1 Bimiggsy  2VEBER R ST i gt ar 2 2% Gk E3].
V5 IT A S T 9L B0 WS B MR SR 1R R ATAE & 12 hy A K
Ko ¥ 30 JUNR A 3 4 X IR (COND 21 AEP 20 VANP 4.,
AEP 28 /)N U 5 1 56 W ik R 50 pe/ke, 8L 7 R R IR
1 h; ANP 20 /)N BRI Jias T 36 TR 3R 50 g/ kg #E £E 13 IR IR ]
B 1 o FESRE T R S R R R B 1 W 2 (15 mg/ke) ;

EEB A AMFA977—) 8 FATE



FTRES 2016 57 A% 45 K% 21 9

CON 2 Jig g 1 55 55 T ek 3% A1 1) 59) 2 11 A R K I 7 9
1.3.2 fRARWEMALEHRN THE 1 WRENE3hH
300 )R L Z 41 (0. 1 mL/100 @) 47 B 1 P 7 S R, T B e ik
FhEUM K 0. 5~1.0 mL,3 000 r/min &.0> 10 min 43 &5 1ML 3% .3
T G0 7 I VE R I R i I A S . BBCBE R ZH 2R R AL E
AL EL D) R AR RAFLL(HE) Y 8 470 PR 5
1.3.3  TUNEL A6 0 J5e I I o6 4 g 9 = 45 H/ B AT
e 3 5K . O AR S i PR A D AN M O T
im TUNEL Jz W # > B A % 4L 5]-POD ( converter-POD) , 4R
JG 5 T LR N (DAB) I % 6, 2% B s W88 5 1T 4k,
TUNEL B 3% % 28 = BH M 32 3% 40 Mo 45/ 40 i S 450< 100 24
1.3.4 SEAPYEO6E & PCR K RIP mRNA 3R E U
AL HH 1 em® RHEE T —80 CHAF, 5T H,RIPF.5'-
CGG GTG TCA GGA ATC AAA TC-3',RIPR:5-TGG AAG
GTC TCG CAA ATA CTG-3'; B-actinF: 5'-AGG GTG TGA
TGG TGG GAA T-3', B-actin R: 5'-CTC GGT GAG CAG
CAC AGG-3", # IR RNA il #2170 £ A 2 11 25 9% L IR 77 Bk
B2 50 mg $& A RNA, I F) H 5241 43 o6 0 B2 11 % £ B iy
RNA ¥ B #4700 52 . I ) 45 cDNA, R 5212856 2 & PCR
PR RTP mRNA, £3d i J5 I PE 3R )5 . PCR & 1948 A+
A AT 90 1 T . SEHE O B PCR A TN 25 S48 1 L
BBE L AT 0T A R 22420 k.

1.3.5 EH R BEEEI I (Western blotting) £ il RIP 7§ 4 7&
JRARAH R s H 8 A HR IO ) & U B P 4R s 4 /D BUBR

PR AL 2R o B VR B o O R (BCA) 2 1 W B T

2895

IR G o F T R BRI B R R AT R K R RS L
A—i.4 CTWE L. A AP CHRP) A7 id 19 — 40
Hfb2E 2 VG (ECL L B . H Quantity One 34U & & &7
MRS WO B (E . BB ST BB AR B-actin 1By P9 24 B,

1.4 Biil2:ab3 R A SPSS 17. 0 G H 4 o 47 B 40 47
P Rt DL s R, 241 R F O 2543 BT 41 1) 5 1 L
R LSD-z #5865 LA P<<0.05 HEFAHGIT¥E X,

2 & £

2.1 FEEEYI A ULEE  AEP 4/ RUBE R B B IR AEP g,
N[5 38 B LK P L T8 I A v P R 0 R A AN T Y L
T6L 200 i S K ARL/N I 5 R SE A L R DL ) S S I SR BE 5 43 4 I Y
JE B 23 WG AL . AND 41 /)N BB iR 4 23 235 4 1 8 B 8 /)N 1 e
G ZEHL o 8] A T 408 9 4 ek IS IR LK B /0N ik 0 % IXC R R e 94 400
JHLERBE . SR8 il A 1 IR AU kb, Sy 6 0 4 BE M 0 L 2R BT L IS W 4
LIRS, CON AmBI R WHE 5% . W 1.

2.2 AL VE Y G R IG A K - HL S AEP 415 ANP 4
/I BRI 5 T A3 T e i 7 T K T ok R ZH 8 v 25 IR St
2T L (P<C0.05) 5 H ANP 4/ B 7% 3 5 il S 1g 107 6 K 57
¥ETF AEP 4, ZR YA GIT#E X (P<0.05, Wk,
2.3 FABRBRALPETRELE TUNEL 3R /) 5 AR
AP TAED P T M A B AR, e B R R k. 5
Xof BECZH R ELAE R A 4 3 A /0 R J At M Y6 400 PO O T kg o, 22
A58 X (P<<0.05) ;5 AEP 4 L%, ANP 4 # TUNEL
FH P 2 2k AN 0 2 22 B GeiT 2 3 L (P<C0.05) ., WA 2,

A:CON 4 ;B: AEP 41;C.ANP 4,

B 1 EHNRIFRRIBF YT (HE 8, X200)

A:CON 4 ;B: AEP 4;C.ANP 4.

& 2 TUNEL %4 il & /R IR IR R B A A T (DAB &, X200)

2.4 RIPI mRNA ik &40/ BUER 4140 RIP1 mRNA
FkAKTL A 3, HXFEEYL(2-2 Ce {9 1. 00) AL, AEP 4
Jifi I 2 21 RIP mRNA ik 7K (2-22 Ct {8 2y 1. 90) #4411 ; ANP
/N BB IR 2141 RIP mRNA ik (2-22 Ct i 0. 30) % AEP

b

2.5 RIP1 HEAMREX HHBRAL RIP HEARYRIE . LA
4. AEP /D RBRIRALEY RIP 8 B R K B00 LB B3 s 5
AEP 41 b, ANP B IR 41 40 RIP 8 5 /Y R B B Rmi . 22



2896

RAGIEE X (P<0.05),
x1 £ A/ I E T 9 B KBS AR B
KELEE (xLs,n=10)

415 FEREE(IU/ ) Jig Wi i (1U /L)
CON 4 2 696. 144+ 33.00 78.1246.56
AEP 4 15 625.5941 488.00" 282.41+75.00"
ANP H 23 121. 3541 962.00* # 477.59+113.00* #

*:P<C0.05.5 CON 4 H#: 7 : P<<0.05.5 AEP 41t #K .

3.0 4
2.5 1

2.0 1

mRNA expression of RIP
n

0.0 -

CONZH AEPZH ANPZH

* . P<C0.01,5 CON 4 Ib#% .
3 ZHPMRBERAL RIP1 mRNA Fix

ANP AEP CON

— e —

B4 BENMREREARRIPI EEHRE

Actin

3 it e

SRR S I DR 8 AR R T AN AR R LB K b R
F LR 0L 1% 5 A BRI TS RAF . i EAE A IR
AR BN IR B o I DR 28 3 DA L BE T AU . T A o
7 A FY A R TR R R 2 M AR 8 A s DR 3R R DD AR O  (H 2 R 4R
Je B A B AR R B AR R M AW AR N T
7K Ji B R B B P Aol SRR A 0N BRSPS R OAS [ ¢
SiE A BE S IR A R AT RE R R PR R

JI e, 200 L A T e A AP R R A A S R v ) R BEARR AL DA
AR R A AR T M ML B B Y L B ATIAC L R
2 0 114 SR FE A Tk [ AEAE T A B AR A R B AL
P 2 P R A M B 32 0O R M S T TR R 4 e O ]
B R 70 200 00 5 445 3 T B AR A AR BT AR R B
AEP /)N BB B R 1 40 o T 5 ANP /N 38 22, B O T iR
AP A 1) " T JRE R4 O OR T  AAE DG L 15 S T A 4 L
JAT R RRAE — PR LU T MR 1) R I R

Tt 2 A L R BE A R S O B2 A 5 IR AR 0 T A R L I e 1Y
T 5% 1F 5 4 0 IR FE A A7 26 A8 1 Mk R 4 Bk R P MR R 38 . RIP
ST R 2 B R /A5 SR B N E AN B 00 U T A LR T
RS i Bt v R ¥ S A FE T . RIPL O RIP 1
1AL A5 00 20 N R T SR A R e A R S T P R
AR Ml RIPL ] DL IR PEME S st = R E &9 %
i I P A St o P A 0 B R i A R P AN (B0 R S 1 F 5
FRIESE S, 45 96 RIPL 76 B i 28 v g /B o DA A F 9 ) R A
MR RIP 7K F R 20 58 58 72 B B4 MI 36 . Lin %0

FTRES 2016 57 A% 45 K% 214

3 A A 2 B UE 95 RIPL W) A S5 40 M IR B8 . A F 50 J0) 2 43
S31| PRI ek 3% % T ek 20 AR 2 B A T AN T 0 R R R R R
RIP1 2 36 15 0. 45 3R W7R . AEP /)N BLUBE Bt 41 21 vh RIP1
mRNA K [ R E¥H ANP /N B3 . IESE RIPL 2 5
TAMMBRRG EA R R, AR T b 6 W R N
NG 2 BhJa , 3 Bk S F 8 E K CF #RHIE 55 RIPL 3% 35 B B F%
%, UL RR Z B M T RIPL Rk,

ORI ¥ 1 RIPL 78 B iR ¢ vh iy BARVE AL, B
B ATERE . Yao &0 0% 9IE 52, RIPT 38 5 4 95 S8 1252 1k A
S E WEAN MY B AR T, 7 BB R A0 P BR RIPL S L R
AR iR SR 4K DX R G B R T35 S AR CTRATL) 5 % 08 T2 3%
il B4 4t A5 A5 % TRATL 5 5 08 12 5 % 09 Uk, 36 8] RIPL A
0750 40 B T 9 VR DY . Nikseresht 28020 3 52, 41 ] RIP1
TR AR A S AN IR T P . Ml RIPL & #E 40
RN B T PR Y . S A AR EE R, AEP 41/
SR At ML 2B T DL T O L SRR A A T R A AR Y PR T
RIP1 1 B 38 it s ANP 25 /) B9 40 B 28 T2 DA IR A8 o L i o
B I RIPL 208 o/ . 3 gl 22 5 09 S B H B i oA
WAL EH N AE R AEP 1 A2 vh 40 M 3R FE 0 £ 4 2 AR T M
AL ANP Wl AR LU AR R T R RN SE Oy 2. =& RIPL 4
SRR P HE TR A0 I R T3 e A R T A P A LA
L ) 2 5 2 0t 5 56 1 A T AL

2% ik

[1] Xu P,Lou XL,Chen C,et al. Effects of peroxisome prolif-
erator-activated receptor-y activation on apoptosis in rats
with acute pancreatitis [ J]. Dig Dis Sci, 2013, 58 (12):
3516-3523.

[2] Fortunato F,Biirgers H, Bergmann F, et al. Impaired au-
tolysosome formation correlates with Lamp-2 depletion:
role of apoptosis, autophagy, and necrosis in pancreatitis
[J]. Gastroenterology,2009,137(1) :350-360.

[3] FBUEIR. IR W FLA 45, TR ik 2 SAR £ W 7E /N B 2 e R
fi & AL v gty i LT 0.t A AT b 2% 7, 2014, 22
(27) :4068-4074.

[4] Lewarchik CM, Orabi Al,Jin S,et al. The ryanodine re-
ceptor is expressed in human pancreatic acinar cells and
contributes to acinar cell injury[J]. Am J Physiol Gastroi-
ntest Liver Physiol,2014,307(5) : G574-G581.

[5] Li N,Wu X, Holzer RG, et al. Loss of acinar cell IKK«
triggers spontaneous pancreatitis in mice[ ] ]. J Clin In-
vest,2013,123(5) :2231-2243.

[6] Dhingra R, Lin J, Kirshenbaum LA. Disruption of RIP1-
FADD complexes by microRNA-103/107 provokes nec-
rotic cardiac cell death[]]. Circ Res, 2015,117(4);314-
316.

[7] Su X,Wang H,Kang D, et al. Necrostatin-1 ameliorates
intracerebral hemorrhage-induced brain injury in mice
through inhibiting RIP1/RIP3 pathway[ J]. Neurochem
Res,2015,40(4) :643-650.

[8] Matsuoka Y, Tsujimoto Y. Role of RIP1 in physiological
enterocyte turnover in mouse small intestine via nonapop-
totic death[J]. Genes Cells,2015,20(1) :11-28.

[97] LiuY,Yang L,Chen KL,et al. Knockdown( "R #4%% 2899 T1)



FREZ 2016 57 A% 45 5% 214

P B2 A0 B = A A 22 43 SR AT AR 2 P 400 ) 4 A 5 R 4
BN TG R . B9 & B, VEGF 1] DU #E BUAE KRB T X
SR B Al 25 0T AE O s R BRI A A T BB Ml VEGF 2 35 W]
DABH WG R 2R BT S A M 2237 4271 . BDNF J& i # 22 R 5%
W MM EE SRR F EMETWN A T Rt &
TG BE B8 5 55 2 et A P S B AR L R AR I T A 2
AR R R K A .

nestin £ 7E A 46 FELAG 43 ZLRE 7 009 40 MO 235 L 7E pl
ZRG T FEE LT HE T (neural stem cells, NSCs) , [ifi
& NSCs (9434 s nestin 38 3K 7K F- 32 W7 K& AR I T 48 i 18 24 5 45
1k PRI nestin 2 3K 7K ¥ 0] LS 40 A 10 388 5 KSR, A
FAJE 1JH,.B.C.D 4 KB nestin K5 A4 (RFAR4D K
SR S T R ST K BT A 2 T A Y 3G A L I A Y 43
AR s KR nestin IR KF TR

REAEBF 98 % L. VEGF Fl BDNF 24 0] DI {2 3k NSCs f 3%
5, VEGF 1y 246 FI R W AR 0 vh A A 22 3R e 19 i 22 T 4 g
HgH T BDNF A L JA) B 42 3 ol 2 40 0 i 39 5
£+, Ak, VEGF #il BDNF 75 i i ifin K BLIA %0 2 BE (9 1% 52
Tk HEEEE ] L 4 % PKA-CREB i& & M %™, GREB {E
h— R R, G L% PKA 4. GREB B L TE
3 pGREB 5 #8 3L 5 35 X DNA J3 81 45 &, I i 55 F iz 3%
PR 5% . PKA I 500-H89 2HCL /] LA i # il GREB 1y i%
i VEGFE Fl BDNF gy kM, AR, 5 C4
KA .D 4K VEGF .BDNF FAHI ) fig 3 B8 8 T B .
VLB TMS o] g3l 14 #8458 PKA-GREB-BDNF/VEGF i 12 it 3%
KEMINF Dy ae. AR5 T, R4 D 4l K B A % 2 B
nestin kK BT CH . EMET B4, uiH H89 2HCI
ARESE A BHWT TMS 5] K B NSCs 38 5 F1 434k . TMS £ 1]
DASE 2o H b AL A2 32 M e o A B AN T RE M A . HLAAR AL
AT — L.

25 b AR AR TMS 7] R i e 36 i ke i, kB0 1A 0 )
e, HAE M 55 PR Bl R 1 AL T 1 g5 A R H T i AL
(VEGF.BDNPF) [ %546 4.

&% Lk
(1] BRFESR WK 1K [ . 55 20 /90 f% ) WO7E e o vk 26 o

BHZ T Re ik & b g i LT, B BRI 5 9 2%
2014,22(6) :422-425,

TR R KT B, % 11 mHz B AR 2 500G ) 34
o oy ¥ M 5fe . B v K RV S X S Brdu Ik 1
)], et A BE 22, 2014,13(11) : 1117-1122.

[3] #%%. PKA-CREB {55 i@ # 76 rTMS B3 IN ik 1 J5 2%

[2]

[4]

(5]

[6]

7]

[8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

2899

2Jiete i ge b AE T AL BT ST LD B AR B R
2£,2013.

X W Z2 7Kk AR XTI A5 26 4F R B B9 100 A5 8 17 BG 4E
000, P E4IZ TRBF5E,2012,16(11) : 2003-2006.

K S S O /0N BRAR T D A 8 TT 5 fih T 98 M AH G
B AR5 5 2 ALH G G 5 (D] A &K L B
Bl K 2.2012.

TR A E RO, R0, A5 Sl il YU L% A SR i 7 1 R
BB B DX 1ML 78 A B A K B AR TG R ARk sz ma LT .
A A0 I A G 24 7, 2015, 17(6) £ 645-648.

Mgk, B 4 30, B, A JR kM Bt R R VEGE/
Notehl {5543 F i 3 3k B 48 7 i w5/ LT sh
AEE Ak, 2014,34(20) :5784-5786.
EHEOE NN A B A A R R K ki /) Bl BDNF
B NT-3 kg m L] ], o B 25 #1258 4, 2012, 28 (4)
531-535.

VA A I BSOS A N BRI R 2 T A R A R SR
D7 BESEL) ] R PR A, 2012, 41(22) :2240-2241.

H 5GP 5 5. Hes] mRNA 7E #4240 i 1] i 25 40 Jfd 53
ot # b Rk AL B 5 L. B R B 4%, 2013,42(33)
4048-4050.

ML S B 250 B )4 it i
B Y NMDA 22 {&fil VEGF ik iy m (1], [ 5 3
P A5 ,2012,28(2) :353-357.

FLAE, BRI 58, 1 ek Ak, B S I 25 00 B 5 1fi K BRAT R 2 I
BDNF ,CaBP-D28k 2 ik i 5 W [ 1. 1l %X I 25, 2012, 52
(21):33-35.

Yildirim F,Ji SB,Kronenberg G,et al. Histone acetylation
and CREB binding protein are required for neuronal re-
sistance against ischemic injury[J]. PLoS One, 2014, 9
(4):e95465.

Pastuszko P, Schears GJ, Greeley W], et al. Granulocyte
colony stimulating factor reduces brain injury in a car-
diopulmonary bypass-circulatory arrest model of ischemia
in a newborn piglet[ J]. Neurochem Res, 2014,39(11):
2085-2092.

Yasuda N,Ishii T,Oyama D, et al. Neuroprotective effect
of nobiletin on cerebral ischemia-reperfusion injury in
transient middle cerebral artery-occluded rats[J]. Brain
Res,2014,1559(17) :46-54.

OfRS B 1 :2016-01-25 & 1a] 91 2016-04-12)

C 3555 2896 T
of GRP78 promotes apoptosis in pancreatic acinar cells
and attenuates the severity of cerulein and LPS induced
pancreatic inflammation [ J ]. PLoS One, 2014, 9 (3):
€92389.

[10] Yao Z,Zhang P,Guo H,et al. RIP1 modulates death re-
ceptor mediated apoptosis and autophagy in macrophages
[J]. Mol Oncol,2015,9(4) :806-817.

[11] Humphries F, Yang S, Wang B, et al. RIP kinases: key

[12]

decision makers in cell death and innate immunity[ ] ]. Cell
Death Differ,2015,22(2) :225-236.

Nikseresht S, Khodagholi F,Nategh M, et al. RIP1 inhibi-
from LPS-induced RIP3-mediated pro-

grammed cell death, distributed energy metabolism and

tion rescues

spatial memory impairment[J]. J] Mol Neurosci,2015,57
(2):219-230.

Wi B 11 :2016-01-26 &[] H 119 :2016-04-13)



