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Abstract

AIM: To investigate the effects of curcumin on
the microcirculation in early-stage ischemia/
reperfusion injury in rats.

METHODS: Wistar rats were randomized into
three groups: sham-operation group, dimethyl
sulfoxide (DMSO) group (treated with 1 mL of
DMSO twice) and curcumin group (treated with
40 mg/kg of curcumin twice). The level of serum
transaminase, the content of hepatic nitric oxide
(NO), and the expression of nitric oxide synthase
(NOS), inducible nitric oxide synthase (iNOS)
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and endothelial nitric oxide synthase (eNOS)
mRNAs in liver tissue were determined to evalu-
ate the effects of curcumin on the microcirculation
in early-stage ischemia/reperfusion (reperfusion
for1hand 3 h).

RESULTS: Compared with the DMSO group,
curcumin decreased the levels of serum alanine
transaminase (603.8 U/L +64.5 U/L vs 758.1 U/L
+114.7 U/L and 837.1 U/L £+ 33.3 U/L vs 1012.7
U/L £119.8 U/L, respectively; both P < 0.01) and
aspartate aminotransferase (605.7 U/L £ 65.7 U/L
vs 779.5 U/L £ 124.3 U/L and 849.6 U/L * 36.0
U/L vs 1027.8 U/L £ 139.8 U/L, respectively;
both P < 0.01), relieved hepatic pathological
damage, reduced the content of NO (0.455 + 0.056
vs 0.594 £ 0.087 and 0.492 + 0.040 vs 0.671 £ 0.079,
respectively; both P < 0.01) derived from iNOS,
and down-regulated the expression of iNOS
mRNA (0.426 £ 0.075 vs 0.569 £ 0.073 and 0.527 £
0.066 vs 0.702 £ 0.089, respectively; both P < 0.01)
in the liver tissue in early-stage ischemia/reper-
fusion (reperfusion for 1 h and 3 h).

CONCLUSION: Curcumin can relieve hepatic
cell injury by decreasing the content of NO de-
rived from iNOS and reducing hepatic microcir-
culation disturbance in early-stage ischemia/re-
perfusion injury in rats.

Key Words: Curcumin; Nitric oxide; Rat; Reper-
fusion injury; Microcirculation
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B(endothelium nitricoxide synthase, eNOS)
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SR daxt T oAb, £35 & T AR K R Ik
Hedn Bl R FIRAG . 3 hobn ik o 4 R
(ALT)# 7K F(603.8 U/L+64.5 U/L vs 758.1 U/L
+114.7 U/L, 837.1 U/L£33.3 U/L vs 1012.7 U/L
+119.8 U/L, 3#P<0.01)F= 53 4 2B (AST)
# 7&F(605.7 U/L+65.7 U/L vs 779.5 U/L+
124.3 U/L, 849.6 U/L=%36.0 U/L vs 1027.8 U/L
+139.8 U/L, 3P<0.01); K EMLALRHIELF
WE; WY AT IS f B AT BB, 3 h
AP HiINOS & £ #YNO%K G /K -F(0.455+
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vs 0.702+0.089, 3P<0.01).
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—4 A A (nitricoxide, NO)& —Ff A LML)
SR N TR, 25 2B A 21 R 3 #E,
il 55 JFFSi I 59 VE (hepatic ischemia reperfusion,
HIR)#M5 % VIAH L. AWM ALNO. —
AMNWA A M (nitricoxide synthase, NOS)&ZNOS
mRNAZK P ) AR K17 22 35 22 (curcumin) 6 K
B S B6 M HIR 7 S A03497 00 B0 1) e i

1 RRT5E

1.1 44 SPFUSDA, MEHEAR, 455240
g+20 g, TP NREE B ) %, 2288
ZWTEESigmanw]; —HIEWK(dimethyl
sulfoxide, DMSO)M T i M RIFEAEYH R A

Al A ER A . AR AR
2% T H o W A I K ) 0 Tt K
A TR ) AR S5 1 E ST B A IENC BT
GenBank#2 41155 5 1 — A A A M (inducible
nitricoxide synthase, iNOS). WM —% LA &
fi#(endothelium nitricoxide synthase, eNOS)F1—
Tl R H i 8 i & (gly ceraldehyde-3-phosphate
dehydrogenase, GAPDH) =¥ cDNA/J?4I,
AHOCSCHR b 28 71 R A /) & i N 410510741,
HAHINOSA 45 0517-07, eNOSA =4 5
0830-01, GAPDH /45 : 0517-05; iNOS_Ljf
51 A TTCTTTGCTTCTGTGCTAATGCG, Rijif
% HGTTGTTGCTGAACTTCCAATCGT, #”
BKE1 061 bp; eNOS_ 54 HTGGGCAG
CATCACCTACGATA, GGAACCACTCCTTTTG
ATCGAGTTAT, ¥ #4202 bp; GAPDH L} 5|
Y AHTCCCTCAAGATTGTCAGCAA, Fiii514
AGATCCACAACGGATACATT, " #-K:Ji309 bp.
1.2 7
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K8 mL/kg, AMFFF I B) 1124 (RS E .

1.2.2 %48 $548 FUK BB N LA L BENL > A
FARH . SRAMELIGA. T RAAL 2,
B AN P 2 rpo R A6, RO R ) E R A
AL O6F AL A3 T 26 v R 1 BELRT T30 mini
PR T Ui B 20 Jip 2R 8 b K 23 SCH TN
DMSO 1 mL, FFEEHLT, S5 A %225 40
mg/kgE % T DMSO 1 mLEA.

1.2.3 ARA SR (DIRTFARYIITIE A & L 5
1 h(z = 8). 3 h(z = )M/ i1--70 CUKH
TRAEAEH, AT B R B kB2 mL, 2
Lo, UL, B4 CUKFE A 5 (2)0 B2 RS2 56 41
FFNEFETEL h@n = 8)s 3 h@@ = §)HUIT 22 h i+
=70 COKFEARAFAF L, RIS 2T LR s bk B i
2 mLJi B0, BT, B4 CUKFE % H.

1.2.4 FAR%m: M3ER N %M (alanine
transarninase, ALT). &4 % Mi(aspartate
aminotransferase, AST) & H B EAS 46 BRI
IS 22 8 10% 20 2%, FRIUE #10% 2] 2
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MERSE BRFALE XHRA SCEZA V4=
ALT

1h 85.2+12.3 758.1+114.7° 603.8 + 64.5™ 285.265

3h 93.6+13.1 1012.7+119.8° 837.1 +33.3™ 88.925
AST

1h 88.6+6.5 779.5+124.3° 605.7 +65.7™ 259.272

3h 103.6 + 13.0 1027.8+139.8° 849.6 +36.0™ 115.119
*P<0.01 vs {RFAA; °P<0.01 vs WIRA; TNOS: ZNOS.

BRFALE X024 SCIG4R AR

NO(umol/g - prot)

1h 0.48+0.04 0.38+0.03" 0.30+ 0.05® 38.292

3h 0.47 +0.03 0.29+0.04° 0.25+0.03® 95.428
TNOS(U/mg - prot)

1h 0.409 +0.068 0.712+0.111° 0.526 + 0.057% 28.247

3h 0.408+0.075 0.754 + 0.069° 0.565 + 0.062% 50.720
iINOS(U/mg - prot)

1h 0.333+0.050 0.594 + 0.087° 0.455 + 0.056% 31.015

3h 0.337+0.033 0.671+0.079° 0.492 + 0.040% 75.343
eNOS(U/mg - prot)

1h 0.081+0.010 0.081+0.013 0.083+0.011 0.056

3h 0.083+0.010 0.078 +0.009 0.087+0.013 1.351

°P<0.05, °P<0.01 vs [BFARLE; °P<0.05, P<0.01 vs WHBLH; TNOS: SINOS.
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1 BLBRFALRIERSA(HE x 200). A: [BFARLE; B, C: XWIHRZE; D, E: S2864H; B, D: 1 h; C, E: 3 h.

+& 3 EEENWARIMHRATALIINOS mRNA, eNOS mMRNAZRIXRENI=ZN

BRFAE XHRLE SCE4R FAE
iNOS /GAPDH
1h 0 0.569 +0.073" 0.426 +0.075™ 193.560
3h 0 0.702 + 0.089" 0.527 + 0.066™ 261.770
eNOS/GAPDH
1h 0.102+0.019 0.102 +0.024 0.106 +0.019 0.092
3h 0.106 £0.016 0.103 + 0.020 0.104 +0.013 0.917

°P<0.01 vs BFARLA; P<0.01 vs WHBA.

PRyE R, ]I O Th RE B . HIR$ 45 3 2
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VRO, A0 P 1 2 B DR 4 R
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fHENO. ET. CO. Hi%l# % El(prostaglandin
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Marker.
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