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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 II type 1 receptor (ATIR) 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-o (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/(mLeh)], Ang II (755.47 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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1), S MMM X (AP, A T LB
L(RAL). KA 3.5%24 B A2 44(0.1 mL/100 g)
AT RN RS S AP RA K R S
J KARAL, 7 SOZAALTT ML I 42 4% fik 5 + — 3%
M Fa kR )G K IR, RALT AL R T G 4T 1T 4
Ak F (20 mg/kg); SO K APLLZ T
RFRZa AR REER. SAXATRE
6+ 12, 24 h, SR EHF[SA/(LLet)] T IE
F Bk o G 40 ST TR B 48 43 WL SRk B g 2
FACB AT R ZL F 38 5, FHAR M X R i e
BrBE(serum amylase, AMY). &3R5t A -1
-a(tumor necrosis factor-o,, TNF-q). 28 %7K
% Il (angiotensin 1I, Ang II). &R B Z&H
(plasma enin activity, PRA)# F AL, %, 2127
T EMERIR AL Rk A 1A%
4k (angiotensin II type 1 receptor, AT1R) & &
sk Z 11 18 ZAR(ATIR)F=4% B F-kB(nuclear
factor kappa-B, NF-xB)#) & i 1 L.

R 5AP4LLE, RALEBTIE E(6. 12, 24
h) &4 % 22 % 3% 4(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-0i(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)#A 2 F44K(P<0.05), AT1 % 4k ek
F A $(48.60%+6.28%. 49.62% +7.19%.
51.20% =+ 7.04%) F % (P<0.05), A ZENF-xB
# MM & A £(65.66%+4.93%. 68.66% +
5.23%. 68.13%7.14%) 75 T 4(P<0.05).

P B AR A (T4 & )3 KR & AR
Koy K gm TR B A — 2R ER.

© 2014TF NI B U ELREDSRATTE.
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1.2 7% 2 FER Wi £ R
Dong % 4k 8 I A

1.2.1 2334 o B AR B VR K72 LSD KR
BEHL WA T ARAL(SO4L) Stk i 4 pi i 2]
(APZ). BIF)S 3697 (RYL), FEdH24 5. A5
R R AR 12 h, &K, S IAh S 5k
K S EPE SR A BT 19 )R, L EL 2240 (30 mg/
ko) I R, R EIE T YO R, S
il B JBERRAE, F— /NSl ik e Je P R 45 3 1)
gy, PAT mLEEBEAT Sk 22 i N+ 35 i FL ko)
ANJBEE290.8 cm, LLO.1 mL/100 g7 & [ 4
AT HEAES. 5% B IHERAN, RIS minfg 2:FR/
kI KRG, BT AR AT BT 2 b g+ —
Fa o e lif J5 o< . RAL T35 M % Th 5 45 72.0
o/LF A 35 S (20 mg/kg); SOMAPALS:
TRISF RN A EKES. K554
JErFE, B K. S RRAERE6. 12, 24
hy 3L (CREAES HL/41) T i i K ML I b 2, PRk
VIR IR 2L 22 5 PR [ 5, U 45 DL .
1.2.2 #3847 & 7 ik (1) IRHEY (0, S0 Bl 2%
VPO IR ZUbRAS Lo rb I R [ 5, 5 A
WAL, HESLEE, T8 Mg, KA Schmidt™
PRI bR UEXT B IR AL ZUREAT 93 B 2% VR 435 (2) I3
TER i (serum amylase, AMY)[FllE: 24K i
FEEEIkIHEC2 mL, 2000 /minE0010 minjE
B i, fRA7F-70 CUKFE M. K4 A4
A3 BT AR W LV e B g, A7 UYL (3)ILVE
TNF-affill 5 kg4 ELTS AR & Ut W, B
IR R, SR X TAR IO E L5 TNF-o
SE; (4Angll. PRA: FEHHIKELM2 mLyEAN
FEAM IR DR, BRIRAT, B T UKOKB 2 h,
I E4 CAGIR 50412500 r/ming.07 min, 43
5 U SR ARR I VKA P CRAT 25, 4 BB f 9383
FIE UL, W E S REA O P, DENL 7S H A
DFE S 25, (S)NF-B B AT 152 A4 AE AR 4121
RILNG DL R 0 s R I E(PVIE)
Pett, ZIATIZAR RPN R Z Pk, KR
NF-kB p65SHL A A& AT, Wk H DABAH
EHAT, S TR (85 A% A R
KL BIVEA Y, Bk SRt RA %, TSI E:
S = A ALET, o3 Sl v S P A B AT A0 B,
FHE = = BH RN B0 2 40 i 50X 100%.

it AbTE N HSPSS13.05 i A, i &
PR Y Himean £ SDE R, ZAFEAH T2
() L350 FH B DR 25 7 22 43 M. % 201 ] (R 5 7 L
R H 2 AN 500 1) 2 LA (Dunnett-£/1 ).
P<0.054 % A givt 2 X

(49

TR

Baishideng® WCJD | www.wjgnet.com

2.1 IR R AR B IR 32 5 PR FoJi 237 4
2.1.1 RARIES: SOLA FUBE MR A HE WL 5 3505) —
L@, UK, MR, DR, BRI
[ ZE K A L O S K b LR AE, R RS N TE AR
IR S IBAGTE, 34 T 5K BRI A WL B (AR Ak
AP A I8 A5 B R RT D0 A JR AR A7 ] [ Ak 2 23
HER TR, K, ORI OK, 0 38 T IR
BEAE I TRIZE S, 6 hoK SRR B b B &, £ AR VK,
WL, TOEE, D RIEAK R R 2 A
TRk, 12 hn] WK BB R IR 2T, S,
JIR R S DA IS SR A DR PR G 22, LR I 5 RH AT I 2%
KOEW ., B ISR, R WA 2 ik
WE/KTE R, 24 hoR BUBE IR 2 10, |2 1A 50
I S ASAKE T , 5 FE RE2 OK R, B
TSR A O W2, R LK R i K. R41%
I ) 55 AP L[] — I [F) R AR L, JBEARK I H
iy RHE AT )T I S K 2 98
2.1.2 RBIES SO 255 T /N - &5
P SERE, [A]JFURe e K, /b 2 P40 i, H
AN ) AR ZH 2B R I W W 2 . AP
6 h, JHIRI K M, /N )RR A 3 o8, A
TREYN ML 12 hog D Fg g 1E) o ) S A ik, /I
NIRRT 1 A N R R 187 NS R 2
S~ I, K REAE R, 24 hol WP
PR I, AN R O, K R A
T, IR AR SRFE, 555 WAR AL IR
TE SR A [ 47, oA, o0 AN LA o —
F ALY TC A X RALS AP AL [A] I [8] A AH
(R N N 11 R N1 DR N
HIML SRR A P 39 (I 1),

2.1.3 JRIR A BRI F3F 5 KA SchmidtiF 4
s 0T I IR A 2 E AT 5 BE 24 V7 43, AT LAP43
AN 1] 2 J I 2 200005 BE 22 D 20 38 S O 4 W (g T
[H1(P<0.05); RT3 IN ) kBRI 21 230 3 2 OF
43 5 AP AL BH S5 U A (P<0.05), {HAh M TSSO
(P<0.05)(FR1).

2.2 XAAMY. TNF-o.. Ang II. PRAK-FE
PR g AR RGN S, APAL3AN I
[H] S AMY. TNF-a. Ang 1. PRA%SO4LH]
BIFREI(P<0.05); FIAPLLLLHE, RZL3AN ] £
AMY. TNF-o. Ang I[. PRA#SOZ W] & FB&
(P<0.05), {E44 15 T-SOZH(P<0.05)(£2).
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A B

B 1 XEFERHETSRERBRRELRESTBHE x 200). A: SOZH6 h; B: SOZH12 h; C: SOZH24 h; D: APZH6 h; E: APZH
12 h; F: APZH24 h; G: RZH6 h; H: RZ012 h; I: RZA24 h. SO/ {HFAZH; APZH: ZEERR 440, RZA: MR CiA T4,

x| 6h 12h 24 h
SO%H  0.31+0.12 0.48+0.12 0.51+0.08
APZH 13.00+1.01" 15.25+0.96° 17.81+0.84

RAE 7.25+£0.80* 9.57£1.64 12.75+1.22°

°P<0.05 vs SOZHE—BY[EIR; °P<0.05 vs APHE—I1E5. SO
A BFAE; APE: RMRIRIA; RE: URSCHETE.

T BLRIA T IR AL 21 1 5 e, AE A RE A A
ok, MRIHEAR R, BHEZ0 M 5 FR 0 A g
., P AT 32K 7ES OZH - It i) AT R IK AR /b; 7E
AP &I [A] AT 12 AR R IS SOH W] B 1 %
(P<0.05); Pl AT RALE 5 N 1] sAT 152
PAZEIE I 55 T 7] ) s APAL(P<0.05), {EA74 [
8] 55 SO 4 71 (P<0.05). 765 {5 ALEF
SEPO A NI, S A N, o 545 2H P 1k
= N1/N X 100%(#3).

2.3.2 NF-k B2 IR 40 27 P 09 ik NF-kB 22 7F
JIRE R A A R B S b A, BH M 40 i A A
/SR 3% AR e, P /ES OZH & i)
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JEE MR A N F-e B/D F 360K 7R AP 25 I [H] R B
JIR 20 BN F- BYE AL B 2, FH PR IA 28 SO 41 B
W2 (P<0.05); £EBH 5 2T TR RZH JBE i 4l
UL Y B 2 2 1k 2 24 55 T [ e [R] s AP (P<0.05),
EATS 3 [R] I T A5 PRI S O 41 11 (P<0.05). £ES5N i fix
PR AL BH 40 S AN, B 40 BN, 5%
B2 = N1/N X 100%(#4).

3 e

APJEDUBRARAL LUK M. BRI Al As e 3R 5E
DA K BZ 458 A4 1t 1 R0 98 400 PR 0 D R AT —
P RAEPEDONS, FLEARIET % 5%-10%"". 4
I T AT PR A e by JERE 2R IR 2% (severe acute
pancreatitis, SAP), HAET- R A 5ik30% L4 I
AP R BRI 2, A 2 TP Bl R A,
CRE AR A 5 WA A3 RAEN BRI, A
IR C 23N 7B At e 2 2 VA= =a VNI I 4 Y O )
VAT AT A S A0, R4 L, RASHIML
Ay T Y I R K AR ST 1 e 2 A
SR GE, HAE SRR R N, IRt
TR, RASER TAAAE T4 40 3 LRI R 46
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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 RS TBTA. TNF: IR, Ang: IRIMMEBAMER; PRA: BHAR MR,

paxicl 6h 12 h 24 h paxcl 6h 12 h 24 h
SOZH  1.90+1.05 2.10+0.73 2.00+0.74 SO%H  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
H; APH: RIMRIRNE; RE: FIFISTHITAE.

AR A S AL 4 A T B AP AERASYY, HLB#
FHRRASHIR A FTRIRASZ 43 (38 R B, RAS
ST YINCE RS

U BRI 28 IS (R SERE R AR R B 2 R
RAS b3 P4, RASHEEELL R JLAN 7 TH
Z 5 APHIRIALSE]: (DGR, Ang Il K
RASH) FZLEVESr 1, SRR 28 IR A ST,
Ang ILZKFER I B, 53052 AR 456 5 0 B i
/NP PRI A7 7 A i P 4 oL A P, 9 A
2 2 A R A PR VA, R I B A
20 i R IR A AR B I 2 ol IR BE A
J&; QPUR- R FURAT. SRR S, Pl
Wi BB IR SRR KRG RASS Y
TAHMB T FS T AR S RER T
(= A0, b Ang Tl 78— Fh A s S0k A
At n] DA 5 R A M A R B S A 4y
WFIETNF-a+ IL-64 IL-1Z540 A1, & LA
5\ I DA B 00 MR~ T LA 6 5 25 T et
o3, A 3E AL A0 i AN b R 4 b A R
I R 1) R B, 328 G DR 1R AR R JRE Y.
(RIBOR K e A B A A7) ek R v g
HAng TTEEENF-«BAE 55 Sk, gk
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°P<0.05 vs SOZHE—BY[ER; P<0.05 vs APAH. SOH: BFAR
¢8; APH: 2IMERRIRNAE; RE: FIRISTHBITA.

T FCAth ZERE PR M R B ORI TSAT oK.
FHICHIE T R BAE A I NF- B S I FIPD TC
J&, ARINF-kBIIEOE AT %55 T Ang T30 58
E S PN G AN AE P AR AR A A R, A
PLRAR, PR R, AT HRAE, %
BWIHERGE. HPUR AL R B KM, RAE
IRAE, RIEAN MW, W] R A A B RAE I W 25
£r1iE(systemic inflammatory response syndrome,
SIRS), 3 EUPIE 5 AL M Z AT AN (3)%
F I 2EH 05, SchiefferP1 L HLANg 11 Al # in44
B 3, WA RS 5 H B T AK SIS TAT.
Leung5Mil ik F93E s, Ang 11 7] 38 i 19 n it
R JOAT P g M PO e A TR Tl 2 2 A Pl i R
184 AL i (xanthine oxidase, XOD) i 1 dl Ji ifn.
BN B AT ORI LA K 5 B P 4 (reac-
tive oxygen species, ROS). K4 H v 5[40 iy
JE R P AT 3 S M AR PR AG  I BN
Gt AN AR, AN A N .
FERASA 31 ZE i A2 vy, ml DL i )
RASAN [F) 437 xR U 428 96l 582 9 Jse 2 R B 453
5. PRI AT LA 2AN AL RORFR AS 1) 95 2 A= A
M7 (DACED>ANg T [ Ang 1T #4k.

miZA2E

SRR EH S
ML A 04 T A &
£ B (de 8
7)Y, H R R
B R NALT B F
Z. KR VARAS
PN Y Y R
K IR AH E T
VATT A & £ F
RAS# L & — 1%
B, A R SRR
MR P RE—Z
W RPAEA.
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