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Abstract

AIM: To investigate the inhibitory effects of
aliskiren on the renin angiotensin system (RAS)
in rats with acute pancreatitis (AP) and to ex-
plore the mechanisms involved.

METHODS: Seventy-two SD rats were ran-
domly divided into a sham operation group, an
acute AP model group, and an aliskiren therapy
group. AP was induced by retrograde injec-
tion of 3.5% sodium taurocholate (0.1 mL/100
g) into the biliopancreatic duct. Aliskiren solu-
tion was administered in rats of the aliskiren
therapy group by gavage at a dose of 20 mg/kg,
and equivalent volume of normal saline (NS)
was given in the other two groups. Rats in each
group were further divided into three subgroups
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for taking inferior vena cava blood samples at
6, 12 and 24 h, respectively. The rats were then
killed to observe pancreatic pathological changes
and measure serum amylase (AMY), tumor ne-
crosis factor-o (TNF-a), angiotensin II (Ang II),
and plasma renin activity (PRA). The expression
of nuclear factor kappa-B (NF-«B) and angio-
tensin 1[I type 1 receptor (AT1R) in the pancreas
was determined by immunohistochemistry.

RESULTS: Compared with the AP group, pan-
creatic histopathological score (7.25 + 0.80, 9.57
+1.54,12.75 £ 1.22), AMY (2230.87 U/L + 224.71
U/L, 2137.41 U/L +193.31 U/L, 2457.01 U/L
+188.81 U/L), TNF-a (26.28 ng/L + 2.45 ng/L,
27.51ng/L+191ng/L, 2717 ng/L +2.02 ng/L),
PRA [7.31 ng/(mLeh) + 1.94 ng/(mL<h), 8.69
ng/(mLeh)+1.78 ng/(mL<h), 9.04 ng/(mLeh) +
1.78 ng/(mLe*h)], Ang Il (75547 ng/L + 121.33
ng/L, 871.17 ng/L £ 129.43 ng/L, 878.39 ng/L +
81.29 ng/L), positive rates of ATIR (48.60 + 6.28,
49.62 +£7.19, 51.20 £ 7.04) and NF-kB (65.66 + 4.93,
68.66 £ 5.23, 68.13 * 7.14) at each time point (6,
12, 24 h) were decreased significantly (P < 0.05
for all) in the aliskiren therapy group.

CONCLUSION: Aliskiren can protect from pan-
creatic inflammation and injury in AP rats.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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Fik: 12ASDX A KA AEF KA(SO
1), S MMM XA (APA). A T LB
20(R4E). KA 3.5%F#A28244(0.1 mL/100 g)
AT MR E ST & AP AR ALK R A PR
B K BERY; W SO T ISt 42 42 fik 3h -+ = 4%
W Fo B R JE % . RALT AL AR 2 )G 46 F 1T A
LR #E F (20 mg/kg); SO ZAPLLL
RSN EAmEREY. SARATARE
6. 12, 24 h, HHbk S HF[8 R /(HLedt)] T HE
bk Ay o )5 48 58 . BB 28 23 WL SR IR o 2
RAR AT RIS 4, A R R i
¥rB(serum amylase, AMY). JFJ& 3R E ¥
-o(tumor necrosis factor-a,, TNF-o), A28 %7K
% Il (angiotensin II, Ang II). R B Z&H
(plasma enin activity, PRA)# F AL, %, 2027
Ty ML R B R F T 1A%
4K (angiotensin II type 1 receptor, AT1R) 2% %
sk Z 1T 18 ZIR(ATIR)F= 4% B T -kB(nuclear
factor kappa-B, NF-kB)#4 & ikt L.

ZER: 5AP4bE, RAAKHTH] E (6. 12, 24
h) &4 7% 22 5 3% 5-(7.25+0.80, 9.57+1.54,
12.75£1.22). AMY(2230.87 U/L%224.71 U/
L. 2137.41 U/L£193.31 U/L., 2457.01 U/L+
188.81 U/L). TNF-0(26.28 ng/L£2.45 ng/L.
27.51 ng/L=1.91 ng/L. 27.17 ng/L*£2.02 ng/
L), PRA[7.31 ng/(mL-h)%£1.94 ng/(mL-h). 8.69
ng/(mL-h)+1.78 ng/(mL-h). 9.04 ng/(mL-h)*
1.78 ng/(mL-h)]f=Ang Il (755.47 ng/L+121.33
ng/L. 871.17 ng/L*£129.43 ng/L. 878.39 ng/L
+81.29 ng/L)BA 2 FEAK(P<0.05), AT1% 4K Fa bk
F ik % (48.60%+6.28% 49.62%+7.19%.
51.20% £ 7.04%) F %¥(P<0.05),”A ZENF-kB
9 Fa M & A E(65.66% +4.93%. 68.66% +
5.23%-. 68.13% £ 7.14%) 7~ F 4(P<0.05).

P B AR A (T4 & )3 KR & AR
Koy K gm TR B A — 2R ER.
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1.2.1 =334 R AER B VR K72 LSD KRR
BEHL W T ARAL(SO4L). Sbhpefip J pimi 4]
(AP41). BRI S0 T7 4L(RYL), FF4124 . iR
IR ZE 12 h, REEK. ZHRAhEN I kR
K B2 R A A 1% EL L 240 (30 mg/
kg) Ml AR, R A R E R D) OO, S
il B SRR, B — /NSl ik e e PRI 45 30 1)
g, A1 mLBSBEEN Sk 28 i N+ 35 i 3Lk
AN 210.8 cm, LL0.1 mL/100 g7l & i) 4 i
WATHEE3 5% s IHRR B, iS5 minfg 2B/
Bk e . BT ARYTT I I R fhsh+
el Fn g ig 5 o< . R4L T3S B % Th 5 45 2.0
/LB A SR B (20 mg/kg); SOMAPA %
TR RO EEKES. K5 S4309 50
FErFE, B K. FHRRAERE6. 12, 24
hoy 3RE(RFRES /4L T i i ik L i b 2K, R
IR IR ZA L) 22 5 PR [ 5, U % TOLFR AR
1.2.2 ¥l 3547 B o ik (1) ARHE YL (7 K 05 BE 24
TEA: JH IR bR AR LA A% b Ik RS [ 52, o A
W, HES (A, Fo6%BE MR, KA Schmidt™
PEA> bR HEXT IR AL ZUREAT 993 B A% VR 485 (2) I3
VR FE(serum amylase, AMY) I E: &K
R EFER I AEC2 mL, 2000 t/min 010 minj& ¥
B i, fRA7F-70 ‘CUKFE M. KH 4 A4
A3 BT AR W LV e B g, A7 UYL (3) IV
TNF-affJ5E: A% ELIS ARG U0, B
IR R, SR FH AR IO E L7 TNF-o
i (MAngll. PRA: FREEHRIKEUM2 mLiEA
AR PR, BRI, BT UK 2 h,
I JE4 CAGIR 50412500 t/ming.007 min, 43
2 L SR AR I VKA P RAT 25, 42 BB f 33
FIE UL, W E S REA B P, DENL A H A
DEE L 45 5L (S)NF-kB AT 1B ARTE AR 412K
RIENG DL R =0 s AR IV E(PVIE)
Pett, ZRATURZA RPN R Z ik, KR
NF-«B p65SHUA A GdtAT, WA RHDABIAHA]
GHEAT, SeBE S TN (B0 A% A R
R B0 e, B S PHERIA R, Tk
S E AT, 23 Sl v SR B P A AT A L,
PR 2 = BH 40 M0 5 40 M5 X 100%.

Bt A0 3R N HISPSS13.05: 0 #fl, i
PRH A Bimean £ SDR . ZHFEAB S
() LG 3R FH B DR 25 7 22 43 M. % 41 TR] (R 5 7 L
BER 2 AN BB (1 % 5 L (Dunnett-cK 56).
P<0.054 7 A gt X

(49

TR

Baishideng® WCJD | www.wjgnet.com

2.1 MEIZ AR LR K AR B IR P 5 P K Aw i 23T 4
2.1.1 RARILES: SOZLK Sl MR IR 52 1) 5 —
LA, UK, MR, DR L, BRI
[ ZE K A WL B S K b LR BE, R R A TE AR
IR S EBAGTRE, 3] T AR BRI A L ) S A4k,
AP AR S5 I R AT DL 5 JBRAIE /7 ) A 2H 23
HER TR AL, K, S PR 0K, e I8 T N
BEAE I TRIZE K, 6 hoK B BRI i B &, (8RR,
WL, TOOEE, D RIEAK R R 2 A
T k. 12 hn] WK BB Hh IR ZE, S e,
JIR R S DA IS SR D PR G 22, HL BRI 5 RH AT U 2%
KOEIE, BRI, R WA 2 ik
WE/KTE R 24 oK BUBRIR 2R 10, |2 A58
M S S AR %, 5 R L2 K = R, B
TSR A O W, R LK SR i K. R41%
N 1) 55 AP [R]— I ) R AR L, JBEARK I H
iy SRHE BAGTE )T 1 S K 8%
2.1.2 AL SO IEMRA LG T el &
P SERE, [A]JFURe E K, /b 9 40 i, H
AN]SR S BT R T L s 2 . AP
YiFE6 h, JPIRITK I, /N )RR A 3 B8, A
FORESN M3 12 hong L FBE IR 1B o i S A e, /I
NIRRT 1 A N R R 187 NS R /2 N
S~ I, K AEA R, 24 hol WL
PR BN, AN R O, K R A
W, IR AR L. SRBE, E54 WAS AL R
TE SR A [ 4, oA, o0 AN L A o —
R ALY TC A X, RS AP AL [A] I [] AU AH
L, JEERR/NEE N TR B 1S B . 98 48 s |
Hf SRR AR R (K1),

2.1.3 IR B m M 53 5 K SchmidtifEsy
s v 0T R I A SR AT 5 BE 24 VP 43, AT MLA P43
AN T M M 4 20005 FE 24 VF 40 B SO 2 B T
=1 (P<0.05); R3S a) £ iR 4 20003 1 27 V7
435 AP 2L PH S5 9K (P<0.05), {HAh M TSSO
(P<0.05)(F1).

22 KAAMY. TNF-a. Ang I[. PRAKFE
R A AR R IE R JG, APA3ANI
[ S JAMY. TNF-a. Ang 1. PRARSOZ]W]
B THEI(P<0.05); FIAPA LR, RZH3ANE] A7)
AMY. TNF-a. Ang II. PRAKISOZIHA & %
(P<0.05), {EA44 15 T-SOZH(P<0.05)(£2).

2.3 FIRMBAF F R E IR LATLZ R
NF-xB# & ik

2.3.1 ATI 2R RMRAR AL 2R F 89 R 38 AT1521K

+ & T R B A
1 R ik 32 A A
SR KR 69 Mg
WA B B
%It K E A RY
R,
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1

axi:| 6h 12h 24 h
SO%H 031+0.12 0.48+0.12 0.51+0.08
AP 13.00+1.01° 15.25+0.96° 17.81+0.84°

RZE 7.25+0.80" 9.57+1.54* 12.75+1.22*

P<0.05 vs SOZHE—BYEIR; °P<0.05 vs APEE—HER. SO
A BFAE; APE: [MRRIRIA; RE: UASFCHETE.

BRI T IR AL 2 (1 1t A R A R RE A
ek, MRIHEAR AL, BHEZ0 M 5 FR 0 g
., P AT 12 ARES OZL 45 I} [i] sl IR /D 7
APA &I [A] AT 12 AR I B SOH W] W i 2
(P<0.05); BT &5 T FU I RALAE % I 6] s AT 152
PAZEIE I 55 T 7] ) 55 APAL(P<0.05), {HA74 [+
8] 55 SO 1 (P<0.05). ZE5 {5 8 R A
SEROTE A N, Al BN, o S5 B v
= N1/N X 100%(#3).

2.3.2 NF-xB &M 40 47 P 84 %3k - NF-xB & 27
JIRE i i A R S b A, H M 4 A
/a2 RART et R AES OZ 4 1 [a] 1
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St RS TR AR R LRIBS 5K (HE x 200). A: SOZ6 h; B: SOZH12 h; C: SOZH24 h; D: APZH6 h; E: AP4H
12 h; F: APZH24 h; G: RZH6 h; H: RZH12 h; I: RZH24 h. SO 1RFARLM; APLH: ZEIERR 2 2H; R4H: Pl A S7Ay 4.

xR 1 RRALRESESD (mean =SD, /7 = 8)

JHE IR A0 N F-ic B/b 5 40K 75 APAL 5 I R] A JB
JR20 N F-« B A6 BT 2, PHM: R IA F 5 SO41 W]
W2 (P<0.05); {EBTHI T 2T Tt R4 B 4l
JHO 11 BF 2 0K 2 35 59 T [A] I A] 2 A PAH(P<0.05),
EATS 35 [R] I T A PRI S O 4 11 (P<0.05). £ES5N i fis
PREF W SR P40 MO 2N T, B 40 BN, 155
HFHPEZR = N1I/NX100%(#4).

3 e

APJEDUBRARAL LUK M. BRI Al As e R 5E
DA K 2453 A P H ot R 28 200 R 92 30 A R A F —
P G REPES, JLRARIE TR A 5%-10%"". 27
Joa I AT I A el EEAE S PE IR 28 (severe acute
pancreatitis, SAP), HAET-H Al His30% LA 1.
AP R BRI 2, A 2 Tl pi B A,
FLFR R A S E B AR TR, AL
OB T A B A A 2 U B R A i
VAT SR U A 0Y, Rg  L, RASHIAE
BRI 4R REAK LR T A 2
PR G, HAE SRR NV B, IRt
FURI, RASKR THALE T 40 IR R4
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4R BEh  [EEHERU/L  TNF-alng/L) Ang lling/L) PRAIng/(mLeh)]
SO/ 6 1148.91+145.32 12.65+3.14 466.62 + 93.51 2.38+1.08
12 1222.13+180.33 13.37+2.86 502.96+104.92  259+1.10
24 1241.66+127.90 13.01+2.88 522.83+116.78  2.98+1.22
APH 6 3166.14 + 155.82° 32.30 +3.64° 908.94+110.73" 10.45 + 2.39°
12 3336.87+149.76° 34.28+3.99° 1128.12+196.76° 12.30+1.92°
24 3402.97 +118.48° 34.08+4.41°  1205.11+214.18° 13.00+2.15°
RA 6 2230.87 £224.71%° 26.28+2.45°  755.47+121.33° 7.31+1.94*
12 2137.41£193.31° 27.51+£1.91°  871.17+129.43° 8.69+1.78"
24 2457.01 £188.81*° 27.17+2.02°  878.39+81.29°  9.04+1.78%

°P<0.05 vs SOEE—VEIR; °P<0.06 vs APAHE—IVEIR. SOA: BRFAH; APAH: TIERIRKAE; R
A RIS TBTA. TNF: JBIAEER S, Ang: IRMMEBAMER; PRA: BHAR MR,

paxicl 6h 12 h 24 h paxcl 6h 12h 24 h
SOH  1.90+1.05 2.10+0.73 2.00+0.74 SOH  1.63+0.58 1.55+0.39 1.80+0.54
APZH  69.12+5.03° 72.63+5.65° 71.38+6.60° APZH 85.06+7.67"° 89.26+7.43" 88.66+6.25

RA 48.60 +6.28" 49.62+7.19° 51.20+7.04*

RZH 65.66 +4.93" 68.66 +5.23* 68.13+7.14*

°P<0.05 vs SOHE—OTER; “P<0.05 vs APH. SOH: BRFAR
8; APH: RIMBRIRNE; RE: FIFISTHITAE.

Hh, EIBR S SR A B B AP ERAS!Y, HLBf
FHRRASHITRAFITRIRASL 53 (38 K B, RAS
SINS S YINCE el

SR PR R 28 I 00 98 AR K B A 4 R
RAS Vb3 V1A, RASHAEELL R JLAN 7 TH
Z: 5 APHIRIEHLSE]: (DG HEERG. Ang Il K
RASH) FZLG VS 1, SRR 2 IR A ST,
Ang 1K & FR, 5352 k455 5 0 B
ZIN P PRI 7 A i P 4 oL A P, 5 A
2 A R A0 PR VA, R I L A
2R N A R TR A AR e K 2 T T R B
J&; QPURARRAN FRAT. SRR 2, TR
i BB R 5IE RN KRS RASS Y
THMB T JMS T AR 55 RER T
= A0, e Ang 1 RTAE h— R s i B0 I
At n] DL 5 R A M A, (2 2 1 A iy
WFIETNF-a+ IL-6. IL-1Z540 A1, & LA
5 L8 P R 40 B R P 0 LA i 08 22 Fh &
53 F, A I3E AL A0 i AN b R 4 b A R
S R 1) R B, 328 G DR 1R ™ AR R JORE S Y.
(RICR B A5 05 I AT 5 L4 . sl A T g
L Ang 1T BGENF-Bfs 54 S, gk i
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°P<0.05 vs SOZHE—BY[ER; P<0.05 vs APAH. SOH: BFAR
¢8; APH: RIMERRIRNAE; RE: FIRISTHBITA.

T A 2T DAL A0 40 I PR 4 5 BB T8O K
FHIWF IR IAE AL HINF-« B - I HIFIPDTC
J, FHINE-BRIHET TS T Ang 11425
E SN SR AL AR S A T,
PLRAPL, RNTIR ARG, A B TSI 9L, Pk
RANIBIRGE. HPR-ME RN TR, RAE
RAE, JOREN PUZME, PR A 42 5 JORE [ W 25
£ 1iE(systemic inflammatory response syndrome,
SIRS), ‘PRI 5 L SZ AT HEINE; (3)%
F B35 4. Schieffer®™" &I Ang 11 A] #1144
2, 35 A0 2O {5 5 e 20E T AK s RIS TAT.
LeungZ:" il 552, Ang 11 il IE 3 s
Jot 20 AR Ve VR e A T T Tt P 2 il R
544K i (xanthine oxidase, XOD) K% 1 il 4 IfiL
AL AT TP FULAR K S s P 2R (reac-
tive oxygen species, ROS). K &4 F 7] 5| 40
IR oo AT 3 S P A S M PR BB T
Grfift AHPIEAR, TE A A RN .
FERASH T B RAEVERAZ R, W] DL %)
RASAN R i R 428 9 B 90T e W A5 B 45
7. PRI T UM 2ANAE 136 R A ST B A4 PHLAR
HAT I (1)ACED&/>Ang [ M Ang 11 #:1k.

miZA2E

BsBWEH S
ML 0 T A &
£ B (4o b8
7)), L BRI K
B RN ALE B
. KHFRARAS
PN Y Y R
K IR E T
VATT A & £ F
RASH# 2 & — 1%
B, i R SRR
MR P RE—Z
wRPAEA.
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