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Protective Effect of Cannabinoid Receptor 2 in Severe Acute Pancreatitis Induced Lung Injury. Li Xin, Zhang Peng, Chai Chen et al.
Department of General Surgery,The First Hospital of Lanzhow University, Gansu 730000 ,China

Abstract Objective To explore the effect of cannabinoid receptor 2 in the lung injury induced by severe acute pancreatitis in rats.
Methods Ninety - six SD rats ( SPF ) were divided into four groups randomly. SAP group: 4% sodium taurocholate was injected into pan-
creaticobiliary duct to establish SAP model. HU —308 group: 1h later after the SAP model established, HU — 308 was injected into perito-
neal cavity by 2. 5mg/kg. AM - 630 group: lh later after the SAP model established, AM - 630 was injected into peritoneal cavity by
2.5mg/kg. Sham group: The pancreatic tissue of rats was flipped after laparotomy and then closed the peritoneal cavity. At 3, 6, 12h,
the TNF — « and IL -6 of blood sample of each rat was detected. The MPO in the left lower lobe of lung tissue was determined. At the
same time, the right lower lobe of lung tissue was made to pathological sections and scored. The last lung tissue weighted, then baked in
the oven for 72h, the dry tissue was weighted. Results At each time point, the level of TNF — a, IL =6, MPO, pathological score and
wet to dry ratio in HU - 308 group, AM - 630 group and SAP group were significantly higher than those in Sham group(P <0.05). It in-
dicated that all indexes ( the level of TNF — «, IL =6, MPO, pathological score and wet to dry ratio) in HU — 308 group were significantly
lower than those in SAP group’s (P <0.05). It showed that the level of TNF - a, IL -6 and MPO in AM - 630 group were significantly
higher compared with SAP group (P <0.05). However, we found that, although the level of pathological score and wet to dry ratio in AM
- 630 group were not significant at the 3h (P >0.05) , they were increased significantly at 6h, 12h (P <0.05). Conclusion The acti-

vated CB2 receptors are involved into the pathophysiology of lung injury induced by severe acute pancreatitis.

Key words Cannabinoid receptor 2 ;Severe acute pancreatitis ; Lung injury

HE 2R AR & (severe acute pancreatitis, SAP)
AT e B R M N ZE A E (systemic inflammatory

ReTH ERK A RR 2L 4% BT (30700266 ) ; BG4 B A
JT 4 % B30 H (06 E05 ) 5 i e o A8 56 AR BRIl 55 9l % 390 3k 4 W5 )y 35
H (lzujbky — 2013 — 158 ) ; 22 | 2 v g g A Je A B} IR b 45 98 5 301 3 4
%5 B35 H (lzujbky —2010 - 146)

YEH BT 730000 22 JH0 KB — BEBE (28 ok MG S8 3K . £
B RS ClAR) 5730030 22, b RN R R BCAESE — R BE (B )

HIRAEHE B TR : 73 free@ aliyun. com; & 2, i1 F (546 :
lu73free@ gmail. com

.44 .

response syndrome, SIRS) , £ 1fij i i, £ 4% B I GE b 15
ZE4 fiE ( multiple organ dysfunction syndrome, MODS)
H L3 E %I (multiple organ failure, MOF) , H Hif
KN, SIRS K J L1, [H Jpe il R i B R B - A
Wk 210 36 1 v P R 0 B e B IR, R OR R R A B,
W Z T EH . fede w3, 55 g0 i 7 il
VPN B O R OR B R R R A M Y - (A TNF -
o JL =6 1L = 1 35 ) 177 A K BT %5 U1 5C A& 1Y il JiE
QLR B A S R B4 SAP R



BEoEpse el 2014 4E8 A 5543 % 45 8 Ml

RS R D I T R TNE - o 97K SF, BE 0% IF i
LA R 5 ) R R R e D 0 3 AR A i
LU= SR 2 7 1Y K, IR 9T SAP R EUN
JIi 5 477 %) — 1~ BT A AR O

KERC HA 2000 Z4F25 H 3 92, 1964 4F 4 7 K
R RO R KRR . AR B SE AR A A U
e RBRE R Z AR RN 2 e . R
fE7E CB1 1 CB2 Wi KRR 214k, CBI ZKHBF5E 1L
BZ R EEAEAE T I 2Urh | FR R AR KRR
R, MXT CB1 SZ 4K, CB2 32 (K A B ST AR XN 2,
REHLH A . CB2 24k 7 R G EH
EEAZ A, F2AE B 4 T 45 B w40 A | rh ks
2 TS A 200 L A5 28 A A b ek, R I A L
B 240 B A0 B b B R R K 2 R CB2
AT IO 22 A N A5 5 i el B R AR B
R 3K A 53 % o AN B, (B DR ) SR A P R
I, CB2 7 1K 303 Jm #8 1AR 3= 3 Hh Bt 4 i G 328 0 o 4
JATT, SAP Sy SIRS J& MODS % 7k K R E
BLIR R P R AE & R 2 TR MR YT MODS iy 5 24
i HHETHIBEIE R, CB2 32 K7 — 28 R PR vh 3R
R — 28 1 B SE VR L B AE SAP i 3 i /R
R B 2 AR B SE Bk CB2 32 4k XF SAP %
B il A5 AT R T

w5 A&

LA} 3% FH R 180 ~ 200g fy ffE#4: SD K Bl (SPF %% ) ,
W i A BR 2 B 3l W S 56 b A 6 IR R T T 36 [
Sigma 2y F] ; CB2 Z A 351 HU —308 FI CB2 &2 {3 5 AM
- 630 4 F 3 [E Cayman 2\ &) ;1L - 6 1 TNF - o ELISA {5 &
W T R&D 2 ) 5 8t S fE H I ( myeloperoxidase , MPO) i
M & T e mt @A A

2. 07 (1) SAP By 2 57 7 i . K RS £ 12h, 250K
6h o B 2% 1 % (35me/ ke ) JBR R B A0 FiMMz
B FAG L, AR HE D BSRETHEIERDA
L Sem, 78 ¥ IR+ 46 i 22 6] 40 30 52 A0 45, FH 3 ik e e 1A i
[T NS . S S R G 4.5 S L&+ 2480
BEHIMU BE 25 ], 7E -+ 48 i L Sk B OF 1AL 3 AT A R A 2
0. 5cm, I 2l Ik 9 [ 5 £ 3k o A i S A LA 0. 2ml/min 3 B
SIEA 4% A REBRR N 1. Oml/ kg, i35 58 54 10min J5 B R 20 21
B A K R RSB AL SRR S AR T B W 4P ST IR
Hhdk  BEMhE BEEGEE, (2) 046 96 Jiftk SD
KRG FERDLEEIL N 4 A X I (n=24) SAP 4] (n =
24) HU -308 4 (n=24) AM - 630 4] (n=24). 4RI
S0 3 AW :3h 4 6h 24 (12h 4, W 24k 8 R L.
X B2 - T I JS 0 3l I R 2H 4R 5 DG TIE s SAP 4 4% 4T I 2
FH AL S7 SAP BRI HU - 308 44« 16 i 78 4 HU - 308 2. 5mg/kg,

Th J5 87 SAP KEHL; AM - 630 41 : Ji B vE 57 AM - 630 2. Smg/
kg, Th 5 7 357 SAP#H . KEURJGAEE, A MKk, (3) bt
TR - T A 20K RUZE B B ST U5, 43 I 3.6 .12 28 5 30 ik
5 3 k46 45 R 1t # B 30min J& 3000r/min 8.0 1Smin, 43 £ il
WL E - 80°C UKAH AR IR DA A7 R ELISA 25 £ 46 0 i
W TNF — o 1L - 6 /Ko IROHT 66 42 il 4 20, 22t F i 8 F
—80°C VKA LR A7 , ) 3K J5 8 FH MPO 3% ) £ A B b7 {X 7€ 460nm
AbEAT OD {EINSE . A7 0T 2408 T 10% vk 1 g o 1]
SEARAFHIME HE J5 BLY) A, 2 % Hofbaue %87 (3 43 45 1 1
FTLH LV BE 22 7 43 . HC A% Il 25 20 T 0 4 W T 3 T K 43 I A
L E T 70°C BRI HERE 720 IR R 2 b

3Gt R ROR AL + hREE (v 2 5) FoR, B
JHI SPSS 19.0 G345 {4 HEAT 503 40 B , 1 FH 8L 1R 2 07 2% 40 #7
LI P<0.05 HERAGIFE L,

& ES

LI TNF — o 197K 76 45 A4S W) ] 5, HU -
308 41 .SAP 41 F1 AM — 630 41 TNF — o /K F-45 g &
TR ZH K (P < 0.05), If B A B 8] 44 i .
HU - 308 41 * TNF - « /K78 3 A B 8] 55 MK F
SAP 41 (P <0.05) ,AM — 630 415 SAP 411 45,
TEA NI E] 5 AM - 630 44 TNF - o (K F @ T
SAP#4 (P <0.05,% 1),

%1 I TNF - a 7K F (ng/ml)

219 n 3h 6h 12h
X B2 24 54.14 £4.60 62.34 £7.07 55.58 £5.19
SAP 44 24 78.70 £4.77" 88.76 £4.79" 102.87 £5.37"

HU -308 41 24
AM -630 41 24

67.26 +2.73°% 73.23 £3.57"% 093,18 £3.44 "%
88.37 £3.92°% 97.70 +3.38*% 125.81 £9.21"*

SR PRALHE, " P <0.01; 55 SAP 4l H 4,7 P <0.05

2. 0M9% IL -6 17K £ B E) & HU - 308 2 |
SAP 41 fil AM —630 40 IL -6 /K28 T X B4l (P
<0.05), HU -308 4+ 1% IL - 6 /KK F SAP
H(P<0.05), AM - 630 1% IL -6 /K ¥ & F
SAP41(P<0.05,%2),

Fz2 ImiFIL-6KF(pg/ml)

2H | n 3h 6h 12h

XTHRZ] 24 548.50 £49.72  573.16 £18.30  556.91 £52.13

SAP#H 24 737.15£37.21° 832.17 £41.67°  949.36 +25.00"
HU -308 41 24 663.71 +36.43 "% 750.71 £39.96** 829.16 +11.64**
AM -630 41 24 805.58 £30.03*% 892.00 +45.51 "% 1157.06 +121.53**

54 A, © P <0.05;5 SAP 4 #%,*P <0.05

3. MH LN T H 2 W AR A& S I E] A, HU - 308
.45 .



J Med Res,Aug 2014,Vol. 43 No.8

2 SAP 2 (AM - 630 4 fiti 20 43 + & 2 38 T
HRZ1 (P <0.05), HU —308 41 .SAP 41 . AM - 630 41
HREEAE A A8 b 2 B S T A s AR T 38 (P < 0..05)
TE45 A B[R] 55, HU = 308 414K T SAP 41 (P <0.05),
7 3h, AM - 630 4 LL{E = T SAP 41, H K ST # 22 7
(P>0.05),7F 6.12h, AM - 630 20 F (i ¥ & T SAP
4, EZRAGHITFEL(P<0.05,%3),

x3 MALAMEBETEZLWL

20 51 n 3h 6h 12h

X4 24 3.93+0.13 4.18 £0.16 4.05 +0.14

SAP 241 24 4.60 +£0.14" 4.81 +0.24 " 5.78 £0.27 "
HU -308 41 24  4.2720.28*% 4.55+0.23*% 5.25%0.18""
AM -630 41 24  4.83+0.33° 5.16+0.28"% 5.82+0.22**

5% B4 4, © P <0.05;5 SAP #H Hh#,*P <0.05

4. Jiti 20 2 3t A AL P g (MPO) JK P 19 72 4k . HU
-308 41 .SAP 41l AM - 630 41 MPO 7K 5 i B+ i)
ARG I, SX A BEA SIS (P <
0.05), HU —308 41 .SAP 41 fl AM - 630 41 ' MPO
K357 F X B K- (P < 0.05) o £ BEA B[R] A5,
HU -308 20 i) 1L - 6 /K FEI{K T SAP 4l /K (P <
0.05), AM - 630 419 MPO /K= F SAP 41 (P
<0.05,%4),

F4 BHAZL MPO KFHETL(U/g)

215 n 3h 6h 12h
PO 24 1.61 £0.18 1.53 £0.16 1.48 £0.21
SAP 2 24 5.33+0.16" 8.67+0.19" 13.98 £0.27 "

HU -308 41 24
AM -630 24 24

3.06+0.23*%  7.44£0.23*% 11.85+0.16""
7.56+0.19*% 10.15+0.28% 17.32+0.21"*

5% B 4L A, T P <0.05;5 SAP 41 Hid " P <0.05

5.l 208U B 2E V43 ARG AR T OULEE, X IR A
JIE 21 2 45 ¥ FE AR E 8, R D il £ 2 ) J5 19 7K i K R AE
E1 I, A 9 () B OE R IR PN I P R A R A R
7 3h B[] 550, SAP 21 ifi 20 28 a] 5t K e, il 76 1 ]
B B S 3 R O o v P A IR i A D I A5 R
INTR A SEAE S5 H B IR HU - 308 2H %8 SAP 4
9 B Ok AR RS 4% L T AM - 630 2% SAP 2 o 38 ol 4B L
AL, 7E 6.12h, HU =308 41 . AM — 630 41 .SAP 41
K0 BIELA5E 3 R B A T AN, SAP 2] Jils 28 4 &5 kg 4 o
IngE H, AM - 630 2H 9 B4 3 48 SAP 45, IR
FEAH AL, HU — 308 20 i) 5 F 3 B0 B SR 0 A7 )™ 2 A
A A SAP R (FS5,E11),

. 46 -

x5 MALKRERTES

20 51 n 3h 6h 12h

YFHE4E 24 0.43£0.17 0.55 £0.20 0.59 +0. 14

SAP 21 24 0.91 +0.23 " 1.35+0.11° 2.78 £0.27 "
HU-308 #0 24  0.69+0.13** 0.93£0.23"* 1.15%0.16"*
AM -630 40 24  0.97 £0.31" 1.95+0.28"%  3.3220.36""

5% 4L A, © P <0.05;5 SAP Z Hh#,"P <0.05

1 &LAERESF 12h FEY K E(HE, x100)
A. X HBZ ;B. SAP 4 ;C. HU —308 #1;D. AM - 630 4

it it

A S 2% B B, CB2 324K 5 SAP Jili 41 2145
95 BRAE BRAF I AR WS CB2 32 R fE g 0 1k i 5% 405
() JE WL AN &, 4 il CB2 3Z 4K fin 88 SAP S 21 il 5
P

CB2 Z R EAE B 400 T 40 A 5 0 4 it v vk
R 2 S NE A 200 45 G g 2 -k . CB2 Ak TT
DL 22 b 4 B N A5 5 % 3 8 B o Bt AR R A g
MEVER . SAP SEY SIRS & MODS %/ %
JR Y R ] R AE & R R B AR YT MODS iy
B . B ATARTFT B CB2 52 I 5 AE 0
LM g6 MeRERE S5 A MR BE & B (3 CB2 24k
TE SAP = A (i AE H H A WL SCHR i 18, A< TR 3
FH PR CB2 ZRAE SAP S0 fili 51 475 v = A
IAEH o

AW K W], CB2 Z (R #h 7 HU - 308 & % [%
R TNF — o #l IL - 6 K7, 4 52, CB2 52 A 410 1
) AM - 630 M) & 2 T & L7 TNF — o A1 IL -6 fY
KPR CB2 32 1A T fE & 28 70 i S 0] SAP i
A PR2E a0t FE . TNF — o fil IL - 6 J& SAP 3] [ i
S SR BE) 5 5 e 5 200 T 0 A1 8 BRI, 7 i i s
o TNF — o 1 IL -6 R EE B T 51405 N R 40 R4



BEoEpse el 2014 4E8 A 5543 % 45 8 Ml

FR o 4 I R 4R R VR T e il
W TNF — o Fil 1L — 6 A4 7K S 16 Bl 383 405 036 97 A
FHARH EE R L, 1F M0 R4 E 40 A i F 5T
PEoR WG CB2 SZUKHE T I SR 2 40 i b NF - kB 19
mRNA 2 15 FIE VR G058 20 M 1 e o St e 7
SAP 1) J Jre ik A& b, IR B8 W) o A R T ) e D 0k R
SAP G % RGN IR B BT, e 40 e vh NF - kB
) mRNA [al 255 B 3k  NF - «B 1] LU 3 TNF -
o I TIL -6 B mRNA 35" B iy CB2 22 {4k 7]
AE AN SAP 1Y IR B PR AT IR 1 06 5 20 L 1) 0 it 0sh 5 ok
FELIEFENRA T AT RE T A T B4 g b NF - kB
) mRNA KRiE, e 2l SAP FLIY] 4 922 107 257 il 55 1 A2
R FWA

WS 45 B8 F2 8], CB2 Z 1k i 37 7 HU - 308
i E AL SAP AL b fili 2 21N ) MPO /K7, M
CB2 Z RN AM - 630 W F & T MPO /KF, #7R
CB2 32 A 38 s /> vl A 41 e 6 fili 25 2 P ) 58 46 AN
MPO R I ) B, A AF 90 445 2R 3 4 s, il 21 20
MPO 7K 14 25 4k 5 1l 7 H TNF — o fil IL - 6 1 7K
AL B IE A, HU - 308 £H (1 1fi 7 b TNF - o Al IL
=6 TRV 1 B AEG, i o R 40 T i P R R D i
T 9 55 SRS T MPO 1 RE 7 B AEG , DA T ik 258 s JEE 45 47 o
MM AM - 630 ZH A9 Il 3% 1 TNF — o 1 1L - 6 ) 7K F- 4
o DU 2 A e 248 A it PN SR AR B RO B o SRR
it MPO 88 73 7t e, NI EE Bl 473 . BR O 22 81, H
F CB2 Z K FZ 4 Frh Mok 40 i |, CB2 32 {4k J2
B AR T o ok gn i, 4 5 =X AR AL
AU . 18 CB2 SZ A% fu e R G n/E A58 v, CB2
ZARTE S A b AR O X LR R — AR
IR E B 157

ili 40 2 9 T 2 bb 3R S N TOM R A LA Y
WA E o o UG B DT 4 2 8 il 3 43 R B ) L T
o FEARYR LG, fili 41 21 01 T 22 b R AR
W5 TNF — o IL -6, MPO /K-S IEM K, X
VBT TNF — o | IL -6 2 MPO 7K - J2& S5 il 351 45 14
S A R CE N IK= g (OB R g e D) DG P K iy
SAP FE il 5w e R 25 R . AR IR I B 45 SR T
DAAS Y, CB2 A2 4 1 00T [ A 0 i 463 405 % 2, CB2 52
(N ERE )T S i

S % Uk

1 Surbatovid M, Jovanovid K, Radakovid S, et al. Pathophysiological

aspects of severe acute pancreatitis — associated lung injury[ J]. Srps-

ki Arhivza Celokupno Lekarstvo,2005,133(1 -2).: 76 - 81

FEM, TRIEAE. 0N R T 75 HAE 2 e R IR 48 S O i 45 4 o g
ERLI]. BRSBTS AR 24412 ,2012,25(11) « 1208 - 1212
A ARG R AT =0 R IR F— o X K BUIRBE 4 Jot i % it
PO [ J]. A S g SR 2 ,2004,20(7) + 593 - 594
Quartilho A, Mata HP, Ibrahim MM, e al. Inhibition of inflammatory
hyperalgesia by activation of peripheral CB2 cannabinoid receptors
[J]. Anesthesiology,2003,99 (4) : 955 - 960
Després JP, Golay A, Sjostrém L. Effects of rimonabant on metabolic
risk factors in overweight patients with dyslipidemia[ J]. New England
Journal of Medicine,2005,353(20) ; 2121 -2134
Mavromoustakos T, Yang D, Theodoropoulou E, et al. Studies of the
conformational properties of the cannabimimetic aminoalkylindole pra-
vadoline using NMR and molecular modeling[ J]. European Journal of
Medicinal Chemistry,1995,30(3) : 227 -234
Petrocellis LD, Cascio MG, Marzo VD. The endocannabinoid system
a general view and latest additions[ J]. British Journal of Pharmacolo-
gy,2004,141(5) : 765 - 774
Atwood BK, Straiker A, Mackie K. CB2: Therapeutic target — in —
waiting[ J]. Progress in Neuro - Psychopharmacology and Biological
Psychiatry,2012,38(1) : 16 - 20
Galiegue S, Mary S, Marchand J, et al. Expression of central and pe-
ripheral cannabinoid receptors in human immune tissues and leukocyte
subpopulations[ J]. European Journal of Biochemistry,1995,232(1) :
54 -61
Carayon P, Marchand J, Dussossoy D, et al. Modulation and func-
tional involvement of CB2 peripheral cannabinoid receptors during B —
cell differentiation[ J]. Blood,1998,92(10) : 3605 - 3615
R, DI, B, KRR CB2 Z M AE ik il 22 R e 1 23 A
Fe B g 25 BEARE I [0 ] . o [ 25 B2 3 4, 2009,25 (1)« 5 -
8
Klein TW. Cannabinoid - based drugs as anti — inflammatory thera-
peutics[ J]. Nature Reviews Immunology,2005,5(5) : 400 —411
Hofbauer B, Saluja AK, Bhatia M, et al. Effect of recombinant plate-
let — activating factor acetylhydrolase on two models of experimental a-
cute pancreatitis[ J]. Gastroenterology,1998 ,115(5) : 1238 — 1247
B, LB, e, F. KR CB2 2650 T AW ES RES51%
SHLHILI]. AR BT ,2011,30(30) : 191 - 192
Storr MA, Keenan CM, Zhang H, et al. Activation of the cannabinoid
2 receptor (CB2) protects against experimental colitis[ J]. Inflamma-
tory Bowel Diseases,2009,15(11): 1678 — 1685
Tschfip J, Kasten KR, Nogueiras R, et al. The cannabinoid receptor
2 is critical for the host response to sepsis[ J]. Journal of Immunolo-
gy,2009,183 (1) : 499 -505
Csoka B, Németh ZH, Mukhopadhyay P, et al. CB2 cannabinoid re-
ceptors contribute to bacterial invasion and mortality in polymicrobial
sepsis[ J]. PLoS One,2009,4(7) : 6409
R, B, RS AR AR RIS (1], B g
#£,2010,16(17) : 2607 - 2611
(HHs H 91:2014 -03 -08)
(f& 1 F 491:2014 -03 -24)

.47 .



	YXYJ1408 44.pdf
	YXYJ1408 45.pdf
	YXYJ1408 46.pdf
	YXYJ1408 47.pdf

