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Abstract

AIM: To explore the inhibitory effect of a-lipoic
acid (ALA) on hepatic injury in rats with acute
pancreatitis (AP).

METHODS: A rat model of AP was established
by retrograde injection of 3.5% sodium tauro-
cholate into the biliopancreatic duct. Fifty-four
Wistar rats (n = 54) were randomly divided into
three groups: sham-operation group (SO group,
n = 18), acute pancreatitis group (AP group, n =
18), and ALA treatment group (ALA group, n =
18). The ALA group was intraperitoneally inject-
ed with 1 mg/kg ALA. Each group were further
divided into 3 subgroups (n = 6) for testing at 3,
6 and 12 h after treatment. The levels of serum
amylase, alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) were deter-
mined using an automatic biochemical analyzer.
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The SOD activity and MDA level in liver tissue
were measured by colorimetry. Pancreatic gland
and liver histological changes were evaluated
by hematoxylin and eosin (HE) staining. The ex-
pression of ICAM-1 and VCAM-1 in liver tissue
was determined by immunohistochemistry.

RESULTS: The levels of serum amylase, ALT,
AST and hepatic MDA at all time points were
significantly increased (3 h: 1 525.17 + 370.36
vs 134.67 = 37.46, 101.17 + 22.33 vs 35.40 £ 5.71,
62.71 £19.16 vs 38.25 + 4.63 and 2.83 £ 0.6 vs 2.12
+0.41, all P < 0.01 or 0.05) and SOD activity was
decreased (3 h: 43.12 + 5.87 vs 50.49 + 7.08, P <
0.05) in the AP group compared with the SO
group. Histological examination showed multi-
focal necrosis and inflammatory cell infiltration
in the AP group. The expression of ICAM-1 and
VCAM-1 in liver tissue was enhanced in the AP
group, but was undetectable in the SO group.
In the ALA group, the levels of serum amylase,
ALT, AST and hepatic MDA were significantly
decreased (3 h: 1141.50 + 617.01, 78.11 £ 15.50,
47.16 = 12.25 and 2.37 + 0.48, all P < 0.05) and
SOD activity was increased (3 h: 45.36 £ 5.67, P <
0.05) compared with the AP group. Hepatic inju-
ry was improved and the expression of ICAM-1
and VCAM-1 was significantly decreased in the
ALA group compared with the AP group.

CONCLUSION: ALA exerts a protective ef-
fect against hepatic injury in rats with acute
pancreatitis possibly by resisting oxidation and
decreasing hepatic expression of ICAM-1 and
VCAM-1.
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j; “P/éi;/jﬁ Jﬂgi & SR KR SRR, & Wistar K 254 (oxygen-derived free radicals, OFR){E —AE&

Moz B AN E
A, KA HEAH
IR T AR
W #GE. o-FRF R
(ALA) R &
#r Z LG — FF
W R AR A AL,
H % A% A
AL PR, HBEAR

R B ik, R
A it &AL,
Ak A7 ) 2 A Fb
[P e S |
F gk, BAMR
569 E A A5 A
B e

R, RS 434, IR F R4L(SO4, n = 18). &
PEREAE K LB(AP 20, n = 18). a-FRFBREIT LA
(ALAZE, n = 18), T )5 Iz N iZSfa-
B2 (1 mg/kg), Z4AVARE B &3, 6. 12 hy
A3, HATRE AR KA. KA A E
M) S o 0 R B BT ) REALT. ASTK-F;
Yo &, ) AT 4L 40P A B AL B ALEE(SOD)
E . AB(MDA)YS=; B AHEE &, LR
MR ATIELA LR IR FL 5 TAL, Bk AR5 ik
M ZAFALRICAM-1. VCAM-17%& & 8 K ik

R EAPH AR RS b F B, ALT.
SATR A48 2% PMDAA S35 S0H B %7+
Z(3 h: 1525.174£370.36 vs 134.67+37.46,
101.17£22.33 vs 35.40£5.71, 62.71+19.16 vs
38.25+4.63, P<0.01; 2.831+0.6 vs 2.12+0.41,
P<0.05), mATLLL69SODE I A R %A%(3
h: 43.12+5.87 vs 50.49+7.08, P<0.05), AFhE
JBEEF AT TLVA % AL HRIRIT, AE K F K dm i
A, BT REFEL P ILFEAICAM-1
5VCAM-189 kA, M e AP I A 42 5% 49
¥k, 5APLAA, EALAZ f iR
ALT. ASTEAFZALMDAS F R APALA 2097
24453 h: 1141.50+617.01, 78.11+15.50,
47.16+£12.25, 2.37+0.48, P<0.05), SOD#& /1
) BA 2. % (3 h: 45.36+5.67, P<0.05), I s
W5 R TITFHGRE, A EFmiaine, X
MRS B B,V ICAM-15VCAM-14:% 9
2 F5.

2598 ALAST K RAPA-F AT 45 A 445 47 2h)
YER, FAUH 7T 48 5 3 BACAE R A B ) For
20 J B -FICAM-15 VCAM-18) £ ik %

R o-BERR; SRR 58, FF 4%

X, BEA, INFER, RiE. o-HFEN AR SRR
FRRMDBIMEIER. HRENBHZE 2010; 18(25):
2631-2636
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APEBRE & (acute pancreatitis, AP) IR K L
(BT, HR RS S B, T AL T2
ZAS T 2, FLHUE AN W 0 AT 5 SRR iR
RN EA, B A2 48 B D RE S 5 B Ak
(multiple organ dysfunction syndrome, MODS),
FETFAE . HETHEIU R, APIHESI0 FHLE]
FEAHAMBH T FAN . AR IARERT . 41

BERAES AE AP R S h R AR, i —
LE20 W DR, G020 o R &G B 431~ 1(intercellular
adhesion molecular-1, ICAM-1). L% 40 g [i]
ZhBf$ 73 1-1(vascular cell adhesion molecular-I,
VCAM- )55 REAERE JRE T AL 1 240 B i) SR AL
1k, 77 AR KB ROFR, 453147 N 52 40 1t 5 2 %, 38 n
B0 W IENE, 51 PR 9 A 22 Ik
i HIMAIERSE. o~ 1% (a-Lipoic acid, ALA)
SR KL P AT, B REH FIOFR,
PR e Uk A B, SR 4 R &G Bt 4
S RN K1 (PR IR AR ST aE et it 37 K L A PARE
B, FRITALAXT APFE R A0 A5 (R4 FH A L.

1 SRIRIE

1.1 A ETE e & Wistar K fl54 0L, A
250 g+20 g, HMILEE R A SEER B v
BEEHAEDR 5 607046). HPIICAM-12 it
. RPIVCAM-1Z wEPIE. R Ry
SPiA I LK D AB 2 (A4 [ G i 1484
YIEAR 2w SODIFE AT . MDAS &K
F A R R TR ST, A B E R A
L ALAYY H 5% 1H Sigma /s .

12 7k

1.2.1 #4E: WIS @R Wistar & K, YERIFR
JE, AR, B4 K RSEE0HT24 hITUIR2E
H UK. 10%7K 2 500 (3 mL/kg) s P 5 R
1, A BN, B 2P DU I Sk T e THE 6 |,
&R R BRI, T EEIETAE2 em
DI HE NG, S8R AR, e AT T Ab H TE 6
A8 e e PAEARAE 5, F 475 0 T4 3k Sk iz i ik
BT AR FL L I A 1 AT R N IR A, LO.2
mL/mini® &N 3.5%4- i HRE4(0.1 mL/100
g), 25 HI o B A IR AR B AN+ — 45
b, WLE10 min, LFRIEIE, SCHE, 200 21
SR SEAPHEAR T,

1.2.2 o8 (HVEF A4l (sham-operation group,
SO4): FIEEIZ) T 48 HF A B3 X (0 =
18). (2)APA: HliEAPEI @ = 18). (3)ALAAL:
i APRLAL ) i, TG T RTALA(L mg/kg,
n = 18), FHXBEYLS A3 64 12 hibf[A] s =
WA, BEALA6 HR . &40 BlALSE R A,
THCT B I P o R A2 SRR A
1.2.3 FgArteml: (HIMIETERE. ALT. ASTH
L340 R A 1A B I3 AR 4k o BT A e . F AL
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SelvakumarZ 3.
B3| IR B A
MES  E SEREEU/) ALTIU/) ASTIUA)  SODIU/mg - profl MDAWU/mg - profl ¢ j\ik ﬂjﬂ o f; gf;
WAHA, AR g
3h SO 134.67 +37.46 35.40 +5.71 38.25+4.63 50.49 + 7.08 2.12+0.41 P
APZE 1525.17 +370.36" 101.17 +22.33° 62.71+19.16°  43.12+5.87° 2.83+0.62° B (GPx). JLKE
ALAZH  1141.50+617.01™ 78.11 + 15.50™ 47.16+12.25 4536 +5.67 2.37+0.48 e (CA) A A AL

J& 7
6h SO 160.17 +23.13 36.08+6.11 35.17+5.28 51.17 £+6.25 2.05+0.53 f};éfyz&(g%@
AP 2211.00+537.36° 118.21 +25.32° 87.35+20.09°  42.36+5.40° 2.90 +0.58" %(MDA)}@%, A
ALAZH 144450 +504.36™ 86.72 +13.10" 62.05+18.30°  49.38+8.01° 2.28 +0.55° Af o R A
12 h SOH 1569.67 +31.97 34.83+8.24 37.23+6.20 50.36 + 5.58 2.13+0.49 i’imfif;g;;f
b b b a a

APZH 2994.50 + 354.38 148.65 + 16.40 99.86 + 15.27 41.08+6.34 2.97 +0.59 FAIE, AR
ALAZH 251217 +470.94" 96.10 + 18.20™ 80.34 £ 15.07°  48.61+7.39° 2.40+0.51° ALAE T )G, tRER

°P<0.05, °P<0.01 vs SOH; °P<0.05 vis AP4A.

AU ALY AL B (superoxide dismutase, SOD)
W5 IR ¥ (malonaldehyde, MDA) & & %€ :
WOHWEZHZR T e A 2R 5 3%, FA 2 L (il e
A LR A 240 g/ Lg% wh b 1 PP v i 1]
E, WA, 4 ymFEREESY) v, ATHER
TR0, S8 T U5 1P IR RN JH ik 2 205 38 A Ak
(2)FH G 4L 234k 24 (SPVE) K AT ZH 2L I CAM-1
FIVCAM-1FRIE: AED) 1 2 s, o 5 T RS
KA, 3% 48 7K W U5 5 15 min, 0.01 mol/L
(pH6.0) MM IR £k 22 4 (P B S)£E FLI I #490 C
95 CHUEEPUR, I IEH 112 10375 d5 P 0%
B30 minf5, FFMA—HICAM-1HL{E(PBSHE
%1 1 100), 4 ‘COKFEIERL, F53 o m —Hrri B
AT EEAR L PR 2, 37 CHF A
30 min, DAB R {1, JR AR Z 3, B0 R A &
FBHPE B A br e, B R -HPBSARE —$i ok
Prife. BEBIFR AL 10 A E & 1) B AT ARE
PERIRLIET, JFKs G g N R (s 2% B S0 o i &
g, AT G e 2w H, I P34 K A (aver-
age gray value, AG), DL P14k BE{H S ILICAM-1
JMVCAM- 1 ZRIETRAE, T35 5 RE 5 40 i N ) o
T, R AU g R R L. B
SINTIRIE G F0-255, ik, KIEMBK, ¥
B f 98 21 ZUE 2 R IA BRI

Z it F A i Hmean+SDFE R, KA
SPSS13.048 T A 25 41 HOIAT H R 2507 2%
43 HT(One-way ANOVA), W42 7] Lb i g5,
PAP<0.05TA A AT Gi vl 27 i X

2 B8

2.1 HEFHE

2.1.1 B4 K SIEIRA L F B R SO PR AR
SERITE NN, /N4 R SE 4L, APAL3 hE ] UL AR /N
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] B3 5 A2 /D1 98 Al IR, RS, Rl A ]
(AE:, AR 2R N T, 6 hils R e -tk
L SRBE, 1EH ER AN O, SRR, v
DUHCAE 25 YA PE B BRI 40 M, 35840 B R 9 fidt i
o, TR e 48, SR ARl 4 235 B mT LK &
VR A R 12 hist IR D4+ B,
FDUN BEAR A LUK B Hl B AORIRSE, K
KA o IR IR ST k. 5APAL
AHEER, AE ALAZLFBE MR 2 22 45 R B B S it
2.1.2 B0 K KIFRELA L 3 % SO T L4
R IEN, TR G 22 0] APZH6 hit
HZIn] WA PN BRI, /N ZEL, R 2SI
GhH, Bl A I TR) PRI RE K, HE T 4 403473 3 3 Jin
HIL A ROIR BRI KRR AL AL A H I
F5HF 40 7K b 5 2 1 9 4 M v 3, R G B 2
e,

2.2 ALASTAP K R A AR 09 %A

2.2.1 S iF A EEEN: AE3. 6F112 ha% I ] £,
SO TCH A8k, 5SSO EL%:, fEAPAIFIALA
I 5 T (P<0.01), HLBE I 8] S A ZE K, I
TEVER BRI TR, ALAZ S APAL LLIR I
VE R g I BH 2 PRI (P<0.05, £ 1).

222 fiEALT. ASTHM: 763, 6112 hs i (i)
&, SO4UE AR k. 5SSOIk, MiGALTE:
WAEAPLLRIAL AT B I [8) i 1) 2B I 35 T v
(P<0.01), M IMILIEASTUNIANAES 12 hei A7 B 2Tt
H(P<0.05); SAPA LI, ALAZIMIHEALTAESS
N 8] A 8 2 BRI (P<0.05), T IMLEASTAES h
AUNTE B VEZE R (P>0.05), IXNAE6. 12 hiif 1
i B (P<0.05, £ 1).

2.3 IF2842SOD. MDAZK-F | &

2.3.1 SOD# Ayl 2 {ESOZL K FL A5 st a] y5 TC HA
2R, 5SOAM L, APAHAE3. 64112 hiiiSOD

g it B AL Fe
7 6 B R
WAk A EF, B
P ALA B A RHF
WA AR Ay, 2T
IR B B T 00
AT B AL AR 45 g AL
F) IRl AE A
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1 APKBFFALRIRIEST. A: [HF K46 h(HE x
100); B: APZH6 h(HE X 200); C: ALAJ&I 7412 h(HE x 200).

5710 BN (P<0.05). SAPAHILL, ALA4ISOD
& IAE3 hUG 2 1 25 5 (P>0.05), 766+ 12 h
SR T (P<0.05).

2.3.2 MDAA-Z M & : {ESOLLK FL A4 i 1] 25 6 W
B2, 5S04, APAIMDA S #7E6 hfl12
hABAE B ETHP<0.01). 1 5APHILL, ALAZ
MDA fETE6. 12 hii B2 NFEP<0.05, £ 1).
2.4 FFAALRICAM-1. VCAM-1£E KSR
gE R WOR, AESO4L, FFZH LT AT ICAM-1,
VCAM-13E. fEAPA, Wi FRIE W] 34, &
FRBCERURL, BHPEZRIE X 2 /3 AT AEA N LA P
B BN N R E, H5SO41HER, APAL3 hEH
WS, T6. 12 hif [ SAICAM-15VCAM-13%
IR IG N, 25 5AT R T fEALAZ, T
681112 hif ] SSICAM-1. VCAM-1{ET4HEh %
KBRS, RIRHE, HAPALLE, A B
725 (K12, E3).

2  APKERFFALLRHYICAM-TZRIA(SP x 200). A: BF KA
12 h ICAM—1EHH B FEIK; B: APZH6 h ICAM—135A0H B
9 C: ALAJATT406 h ICAM— 15154 IH RIS,

3 e

TEAP, R il J& FUREAPIN & 8 I A IS 405, |1 T
JURPIR S 2R (1 A BRI RE, AT REXT IR A1 U 2847
FLEER AR, R, ZEAPIN ORI
hEE R CEEY, ALAZITAFE R LI —FloFr i)
RARPUEAH, J& T A EZBRMEY, 1R
TR G oM IR AU . AR DR R
il 55 22 W 2 M A DR A AE Y, A A R Y
UG PE, BRIz i B R 4% 3l H PR
AAH” BIFEH. ALATE D — @ i a7
B )z T 2 T 5 A A N B D R A W v
J7PL EAMIFSY R, ALAT LA 605 BROFRs, FiL
Wil i Ak, 7524 Bt T ik (glutathione, GSH)
TR PR AN AL JRARAS, b a4 A A
3, AIAE AL B AU B S P T N F-ie B,
AT 503 P B 40 0 0y i, 3 T o gk 2 3 1P A
fi%(reactive oxygen species, ROS), #IilF £ 41k
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3 APKEEAFFLELBIVCAM-1FRIA(SP x 200). A: BF AL
12 h ICAM—1EHAZ FiK; B: APZH12 h ICAM—1FAHE
HEE: C: ALAJRITA112 h ICAM— 1355 IR BIHES.

W JEBURA Sl B Y. Park S5 K sh ) S B A 7Y
LW, X H#EU 4 25 (cholecystokinin, CCK) %S
IAPK R AL S T ALA(l mg/kg) I it A,
fie g 2 BRI T e 100 10075 g S0 1l A e oy i, fe
R AL ZN 0 R A DLW S 5%, R ALASKT
CCK%5 3 (AP E A f7HI/E . Balkis Budins'*' %t
Bl PR K B, 8B BLVGTT IR BN ALAYR
57, WS AU R B LR LA 1) A2 4k
RIN, ALAAYREFRARIAR, R Bw] LS i i 3¢
SODiE k, FEAIRMDA K, X 4 ] i 6 v itk L2 411
FIDNASA BT W 2 1 R Y EH. Selvakumar
S5 1 R 5 1) A T e 25 Ao R BRUFE T 7 A i 4
1k, B B 44k B (glutathione peroxidase,
GPx). JLAY} 1% (catecholamine, CA) A SODiH '
B, MDARS &y, [FIR I S R I FLIR M
EL@@%HW’T@E@&@’E@@?KSF}I‘%, FHALARIT S,

AR o AR R A ) P4 AR R I REVK R

www.wjgnet.com

IEH, UL ALAYE IR BE NG 75 S 1) S A 345
HREFIEIYE H . DuenschedeZE™ % AL A T AL Hi (1)
JHFJE Bt I/ 7 3 K BT ST 90 R B, AL AR
DA T 3 0 i 00 T R 4 T e AU ) D
Sl SR FE, BFTTSE JE s AL A A B 20 11 4 41
Jg it 48048 & ¥ (lipid peroxidation, LPO)J& />, AT
I ARG A, K RUAAE % 5. Dulundus ™ [
FALAVRYT Sl /75 E 1 553 1) SV S 03 1 K
B, KILALAREE I T b e ) 5 05
VE R 4 005, 5 BT D e, BRI o4 3
o, R i ek B 5 AT D) RE AT I K LA LA
TRIT A5 I ) AU 3 BT APAL, oK
AL AZH JF IR KDy e W 25 s B2 K
R IATE AP K BT 40 LA A [ 2 1 e e A =
TRAZYE, 393 o] W RCIRIRZEAJy kb Pk R AR
X, 1T HBE A I [R] PR K, JHE T 20 23453497 328 3
L, FFAE A KL A A R, i AL AL/
SR SR A IE S, AR R0 IR A, 21
B SRR, 1t B AL AN APAHSC P T3 45 4 46
YEH.

ICAM-15VCAM-1¥JE T s Bk B
WBFE 43 F (immunoglobulin superfamily, IGSF)
Ry, 2 5107 90 IRV 41 R ZH 2L 1% 4y
WRVRE gz N2 LA R IR (4 s #2510,
ICAM- 12— FiAH X 43 1 5t & 2480 000-90 000
Dalf) iR 11, E/EF 4 FICAM- UK &
FAL TP B g R bz g e K Y, ICAM-1#E
A3 A0 AR I B VR B R R R
FEANML I T AE JORE X SRS, MR IA T
fe N, AR A MR T A A AR, A
0 R0 BT PN B 4 B PR DR B PITAE, E bR A
20 60 3 ek o A PN R B BT RS A R PRI, Sk
AL B JERE MY, VCAM-THE I AR 3
ZM TR RIS, A RS N VCAM-1 K1k
FEA P R B VCAM-1R] 55 1 40 i 26 1 R
PAVLA-4Z5 5, A3 140 6 2 BRCE P9 R 4 i 3 1
5 R A0 B AL, RS MORURLA) DT, IR A B
20 0 L Je MBS I Tk AR AN AR, T3
L5 Py 2 353 1 1 e,

TR R I, ICAM-15VCAM-174£AP
(K b et v R AR . Kaufmann®5 0
2901 (I AP AT LI P VEPEIC AM- 17K i,
RIS T EICAM- 11 T 5 5 9993 1 R
FUK, Koot SR, iRICAM-17 & kit
6 dLL LU BERRERBE I A 2 2 DL KR (RAET - R
B2 KRN, Bhatnagar:" ) — 5%t £ 4 AP

iR EE

B MR K (AP)
otk X, R
i, FETFHIFL
SIRS#A#MODS 7
SHT. f2id P
HWFRF], &0
TFRagel 45 4=
R R e &
By fe e G oy K
SER R, BE S
FH e T4
%5 Rm kR
Ahih K 26 R
Fez b8 7. AHE
RAEAWALALA
L BACAE A S Ak
I KR8
ki, Btk &
APE ST Hits A
BAFH4ER, X
A6 R L dis
J7 APiX — & JfL %
RAET E3 A,
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WA

AL 65,
HIRBRTE, &
- MR,

S AN R 40 i DL R IR AT IC AM-1
S ARLFA-1(lymphocyte function- associated anti-
gen-1)FTHLA-DRF XK RIBIFFE R IR, A ATT7E
AP RS K ek B v e 2] 7 48 4R T,
DR gt S 180T 3 o 9/ X 4 4 i K] 1 4 BTk
FEIT R E . AR HIC AM- 155 BT
ARIBIT AP, R ILEL ] DACSE IR 4 DL R B A B
i e A B B I RRAER . AitkenZE 5T R I
PUAALFI Al DU I G Px. B4R 1 E 5
SIS 1 RANHIICAM-1 5 VCAM-1£EN LA P 1)
Fak, IWITGEAR T JRE ROV, AR T 00 1R A=
REMHFFLE . Lee5 W50 K BLAL AN B 4F
U T SR T 5 0T AR N R B S A 1 AU TR I
N K51 IICAM-1R3A (1) A W e K R4
e, AR B, fEAPZH AT 4123 1 SODYE W
R, MDA S 50 5 2 T 11T ALAZ1SODS
J1¥40m, MDA &K, J4h, TEALAYLE B[]
B AFIFICAM-15VCAM- 1\ £ IEH B AP
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