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Abstract

AIM: To investigate the role of lipid peroxidation
in the development of severe acute pancreatitis
(SAP) in rats with hyperlipemia (HP).

METHODS: Sprague-Dawley (SD) rats were
administered intragastrically a high-fat diet for
two weeks to induce experimental HP. SAP was
induced by retrograde injection of 3.5% sodium
taurocholate into the pancreatic duct. Fifty male
Sprague-Dawley rats were randomly divided
into four groups: normal control group, HL
group, SAP group and HAP (HL+SAP) group.
The levels of amylase (AMS), triglyceride (TG)
and cholesterol (CH) in the serum were mea-
sured. The changes in the concentrations of
malonaldehyde (MDA), superoxide dismutase
(SOD), xanthine oxidase (XOD) and nitric oxide
(NO) in the serum and pancreatic tissue were
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also measured. The pathological changes in the
pancreas were evaluated under light micros-

copy.

RESULTS: The pathological changes in the pan-
creas were more severe in the HAP group than
in the SAP group. The levels of MDA and XOD
in the serum and pancreatic tissue were signifi-
cantly higher in the HAP group than in the SAP
group (serum: 30.76 * 2.67 nmol/mL vs 23.14 *
3.42 nmol/mL and 55.72 + 10.49 U/L vs 45.78 +
8.98 U/L, both P < 0.01; pancreatic tissue: 4.33 £
0.48 nmol/mgprot vs 2.87 * 0.45 nmol/mgprot
and 5.57 £ 0.63 U/ gprot vs 4.33 £ 0.79 U/ gprot,
both P < 0.01), while the levels of SOD and NO
in the serum and pancreatic tissue were signifi-
cantly lower in the HAP group than in the SAP
group (serum: 85.46 £ 13.56 U/mL vs 97.16 +
13.77 U/mL and 31.72 + 10.50 pmol/L vs 52.97
* 6.01 umol/L, both P < 0.05; pancreatic tissue:
22.65 + 3.85 U/ mgprot vs 27.88 + 4.43 U/mgprot
and 1.09 £ 0.21 pmol/gprot vs 1.48 + 0.40 umol/
gprot, both P < 0.05).

CONCLUSION: Hyperlipemia can aggravate
pancreatic pathological changes caused by se-
vere acute pancreatitis in rats perhaps through
induction of lipid peroxidation.

Key Words: Hyperlipemia; Severe acute pancreati-
tis; Lipid peroxidation; Oxygen free radicals

Lin ZH, Huang HP. Role of lipid peroxidation in the
development of severe acute pancreatitis in rats with
hyperlipemia. Shijie Huaren Xiaohua Zazhi 2009; 17(25):
2561-2565

B#H:
(SAP)
Fi%: SD 2 wk
, 3.5%
SAP . 50 4

e S

(SAP)
SAP
(AP)
AP

AP

= @17 F LA

> >



2562 ISSN 1009-3079  CN 14-1260/R 2009 9 8 17 25
u BB 7B (n = 10); (HL ,7n=10); SAP  SOD). #"EM4 L (xanthine oxidase, XOD).
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(CH)
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g, FES0H, W A A @R B s g . 4
ZEEL. AP SAP R H SigmaZs \]. MDA. SOD. XOD
- HAP MDA. XOD FIN O 5E A & W H w at g B ) TR ST
SAP ( :30.76+2.67 nmol/mL At AN, IHES R A ALt XUE R 77

vs 23.14+3.42 nmol/mL, 55.72+10.49 U/L vs
45.784+8.98 U/L, P<0.01; 1433+
0.48 nmol/mgprot vs 2.87+0.45 nmol/mgprot,
5.571+0.63 U/gprot vs 4.33+0.79 U/gprot,
P<0.01); SOD. NO
SAP ( : 85.46+13.56 U/mL

vs 97.16+13.77 U/mL, 31.72+10.50 umol/L
vs 52.97+6.01 pmol/L, P<0.05;

: 22.65£3.85 U/mgprot vs 27.884+4.43 U/

mgprot, P<0.01; 1.09+0.21 umol/gprot vs
1.48+0.40 umol/gprot, P<0.05).
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AL A PEIEAR & (severe acute pancreatitis, SAP)
AfEMWE. FFERIESZ . W SR, 8
i R e T ZORE, e M i e DA vy H v = IR 0l
HSAPIKARH V). B G ¥ 3 D 15U KU
AT 27 W A I, e T ol =R A 4 v
R 2 903 PR 149 12.3%, 4y 52 56 A E S R
IR 58 R B S H A S R 28
(acute pancreatitis, AP) &4 5 I RAEM AL
A TSR R A O, — A A (nitric
oxide, NO) X4 H thEAE AP I AE R &
B, N5 B AT N A a2 AP 2
A B SE AR AHIE TR N T R v B I 1
SAP A, T I %4 ¥ (malonaldehyde,
MDA). H4A A E AL I (superoxide dismutase,

1.2
1.2.1 D SEE R RBEAL ) 4 1B
l(n = 10): BHTARMAFE2 wk, T IR i
Ji R R AE X 4 (hyperlipemia controls,
HLA, n = 10): 4w kb o FE+ 3 6 i 7 2L
B2 wk, JFIERIEN G O, EE S e 58
Y1(SAPHL, n = 15): B EMEFR2 wk, W4T
NHAE VS35 o/LA-M I R B 075 K SAP; =il
MAESAPAL(HAPAL, n = 15): Syf5ia kA F=+H
HIRR W FLAE 2 wk, AT R 35 oL
itk I P B 5 S AP
1.2.2

: W7 FUARIEC 2 2 B BRI i L sk 200
g/LIEIM+100 g/LIH[EEE+200 /LI 80+20 g/L
HHEREN+10 /LA JE0m 40 e g + 18 1 281 7K. HL
Y1 X HAPALEE H 7 g 107 FLAIRE S 1k, A1
mL/100 g5, 352 wk; 3047 I A5 v 5 2 fik
JE R AR R ST R BS AP K AL i i Aho
TR TR RATAE 12 h, ANEEIK, 20 g/LI%
U LU 22 A I P S0 BRI, K435 /LAl I PR
TR DA ZE PE A NI Y, BA1 mL/kgfA
FiE . 0.2 mL/minff)d T 2 5, ORFRF R I8
mini5 bR £ ML JE, B2 0.
1.2.3 s B RIAE 58 6 hE BUM
JI = B BRI, 25 Co BRI 25 00 BB i 4 21
HIWERERY) Fr, HEGL (8, S6BE NS it gl 24
FEGAR, 2 Grewa vk e &R, BB IR 20
HIESI A

5 #4i Plmean += SD &R /R,

I SPSS12.04 vt 8 A, 1T IR T7 Z 0 it
(ANOVA)FIALIE] P LA, BAP<0.05 4715 3%
PER L.

2 R

2.1 AL % 58 BR6 hF UM I,
50 HUOK R A, Hoh e W 20 LHLA K 205
BUE, SAP XHAPALK RURS 25 HE . ~PEMA .

www.wjgnet.com



2563

1 SHEKRER
IRYALATRIBLE RS
RILHE x 400). A:

;B:HL ; C:

SAP ;D:HAP .

=B R ABEBZK T
x| n SEMERU/L) HH=E5(mmol/L) RBEEZ(mmol/L)
10 1078.00+ 179.90 0.44+ 0.13 1.82+ 0.14
HL 10 882.33+ 88.90 1.37+ 0.18° 4.19+ 1.32°
SAP 15 5480.75+ 2087.51° 0.67+ 0.08" 1.86+ 0.21
HAP 15 2877.67+ 1669.90° 0.86+ 0.10° 7.24+ 3.69"
°P<0.01 vs ; P<0.05 vs SAP .
x® 2 FRIRALREESD
x| il 471574 AE fau]lil]
0.40+ 0.52 0 0.20+ 0.35 0
HL 1.10+ 1.10 0 2.10+ 0.99" 0
SAP 3.27+ 0.70° 2.40+ 1.06" 3.07+ 0.80% 0.80+ 0.41°
HAP 3.67+ 0.49" 3.40+ 0.74" 3.60+ 0.51° 1.00+ 0.00°
°P<0.01 vs : P<0.05 vs SAP .
2.2 SAPAL WK HAA G 2E R S HAPALIIRSEVE 7

I35 AM SAH ¢ 1E 8 W] BT &, HAPYL I
AMS{EESAPAL T [%; e FLAHE S 2 wk)m, HL
ZH MY H I = e R R S O 4L LR s 4 B

WIHEIERD.
2.3 1E AR WL 5

AN\ PSS HLAL AT W IORE SR N 2, #5934
WA T LR 52 ¥R 1 SAP KH AP WK
M SOEMIBRIE . Hii . SRPESE A, HOE
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SRR X

* 3 BLAMBEMDA, SOD, XOD, NOKIE

458 ;&
MDA(umol/L) SOD(KU/L) XOD(U/L) NO(umol/L)
10 12.35+ 2.62 125.38+ 13.27 36.45+ 4.54 83.22+ 4.63
HL 10 15.26+ 1.65° 120.63+ 11.08 33.63+ 5.59 80.28+ 8.24
SAP 15 23.14+ 3.42° 97.16+ 13.77° 45,78+ 8.98" 52.97+ 6.01°
HAP 15 30.76% 2.67° 85.46+ 13.56° 55.72+ 10.49° 31.72+ 10.50°

%p<0.05, "P<0.01 vs : P<0.05, “P<0.01 vs SAP .

xR 4 BEFBERBLMDA, SOD, XOD, NOKFE

4548 [RARLALR
MDA(nmol/mgprof) SOD(U/mgprot) XOD(U/gprot) NO(umol/gprot)
10 0.52+ 0.08 40.38+ 6.67 2.62+ 0.45 2.13+ 0.37

HL 10 0.55+ 0.12 36.84+ 5.53 2.84+ 0.45 2.11+ 0.42

SAP 15 2.87+ 0.45° 27.88+ 4.43° 4.33+ 0.79" 1.48+ 0.40°

HAP 15 4.33+ 0.48° 22.65+ 3.85" 5.57+ 0.63" 1.09+ 0.21°
°P<0.01 vs ; P<0.05, %P<0.01 vs SAP .
3 1ie DRI S i o ot AR A 0 £ 1T e 2 S A P U 2 A=

re R HLREAE A AP re fis IR 35 0 H 52 20T
F7E. HR#EFrederickson2) Y, B IMAE AT 445
B, EKR EUTGH w0 T8, VARV 1Y
i IR IR A B ) % AR APYOL T i L
TR 2 ST HL S A B I B (R m) o o
Pl AR SR A, A IR A T iR
B S AP & H ATk BUA BNV
T2 WA N RS e APASERLZE S TR
AR AL B 20 23 95 1 o5 AR A 5 T 3 S iR R B
) 2 H ISR P P TR AR R AH AL ASBIF 5 HLZH
KR il = B P 38 KPR ) E R AL 3,11
5, M35 I R 42,3015, S84 900127 5 L. SAP
ALK R E w41 B, I3 e A 1 2 2 T e,
SAPZ 5 HAPA K 5B R 41 205 IR S 3 ™
K RAEA MR . i A AR R IR,
DT A A Ay BB A bk R 9k At S o R I A DG 1
SAPK BB 20T AT 1.

JUg e AR A e — A R A E A 2R A0 i S
oy BB RN SR, fEAPR A B Lt
K=, 5 R BB, AR s
TRSAPIERLG hm EISAPF I, Iy A i i 4
ZIMDA. XOD/K R & TIEH 41, SODF
B, MR MR 41 23 o B 1 o ofn A SR A SR, 3R W
SAPH A 1 HFE KR =4, AEE R IR A2 G T
A, TR N BT AL RSO DI W B AIK,

AR IR, 2555 ef al W TIE K BLAESAPRLIY],
MR O A ZIMDA S ST, SODI M
N, AR AN AL IR U A B

e MG I AN AN 5 1R IR 3 v, WL 3) )
e, JNRE T DAY T A S 2. R
B 1A e e A PR J I A I v = oK
it = A K (P 25 M T R (free fatty acid, FFA),
FEnT e dd o DU ML BUB IR A R Jdd
Jig Ui SR A A FH A 0 40 S, FFASE 22, 5 R IR
PR, WO AT I AL, RV AN M B B A R
IR 5 T B A5 T D0 L R R A I A
i, SEUMIEERRREAS. IR AR AT
A5 R SRR P I D0 AR A s B 3 i, Bt A Ab e
B, AE AR AR T S A . T A
B et al"E R K SR IR RE TR A AR A,
KPR T FLAIRE S 2 wkish, BTFIEZLZU0MD A1
Wi Tt . SODREE, 2283 I, Mg MDA
EHIRTE i SODZKFIR . A S5 3 1o i 1y
FUAIE E 2 wkil 7K SHLEY, L IHLALI S
MD AZKEE 4 W& T, 37N H AR
W%, AR PO A 1R, (R AE e R A
ZURK A MEZENIX— I 5. HAPAL I & 4127
MDA. XODZK Vi SAPAL, 1fiiSODIE F#AIK, it
AR v i AR R S AP BRI I B i S A 0 56 v
T aiSAP A, AT HAPZH B IR 21 2R A8 43 $i
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i TSAPZ, R B4 3 F T SAPAL, HEWINE 5
AR5 45 1T REAE IR T0AE I S AP L]
RAEAEH.

BT NOTE BRI IMIG R . A APER . 5
S I T AT AR, AR AP R B
AE 232 K. 47 /M RIENORMAL-H
IR (L -arg) v YRR R BRSO FRBL S, s T —
AR A T (nitric oxide synthase, NOS) I3 n]
m&%imr@mﬁwmw%wrﬁﬁ%mﬁ

B Y5NOW g EAIEHmYE. HATNNOTEAPK
Eﬁﬁ%%%%mMﬁf%ﬂ%u P
IR SR O A, R S AIE
S AW RS APALK UM A& 412N OK
R TIEW A, 1X 5 2 HOCER I HE & — 301, NO
ARV AL, SOD i LIk 4tk 5
NO S IHLE, 50 b ZE K T NOM AL BRI ARy
YER. B 1EEAANOA G & T A thidE, k)
HINO R 5 J) 8 4 B 25 7 3 S 2, T
Ja S O A R BRI, PR INOSE 1 BT
A S AP AL R L AT BEES AP R it
e LA
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