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Abstract
AIM: To invest igate the effects and poss ib le 
mechanisms of Wy14643 on hepatic ischemia-
reperfusion (I/R) injury in rats.
METHODS: Thir ty male Sprague-Dawley rats 
weighing 220-280 g were randomly divided into five 
experimental groups: sham group (G1, n  = 6): a 
sham operation was performed (except for liver I/R); 
I/R-untreated group (G2, n  = 6): rats underwent 
liver ischemia for 90 min followed by reperfusion for 
4 h; and I/R + Wy14643 groups (G3, G4, G5; n  = 
6): after the same surgical procedure as in group 2, 
animals were pretreated with Wy14643 at the dose of 
1, 5 and 10 mg/kg 1 h before ischemia, respectively. 
Hepatic ischemia-reperfusion (I/R) was induced by 
clamping blood supply to the left lateral and median 
lobes of the liver for 90 min, and atraumatic clamp 
was removed for 4 h reperfusion. Blood samples and 
liver tissues were obtained at the end of reperfusion 
to assess serum and hepatic tissue homogenate 
aminotransferase (ALT), aspartate aminotransferase 
(AST), myeloperoxidase (MPO), serum interleukin-
1β (IL-1β) and tumor necrosis factor alpha (TNF-α), 
as well as activity of superoxide dismutase (SOD) 
and content of malondialdehyde (MDA) in the hepatic 
tissue homogenate. 
RESULTS: Hepatic I/R induced a significant increase 
in the serum levels of ALT, AST, TNF-α, IL-1β and 
MPO, as well as the levels of ALT, AST and MDA in 
the liver tissue homogenate, which were reduced by 

pretreatment with Wy14643 at the dose of 1, 5 and 
10 mg/kg, respectively. The activity of SOD in the 
liver tissue homogenate was decreased after hepatic 
I/R, which was enhanced by Wy14643 pretreatment. 
In addition, serum and liver tissue homogenate ALT 
and AST in the Wy14643 10 mg/kg group were lower 
than in the Wy14643 1 mg/kg and 5 mg/kg groups, 
respectively.
CONCLUSION: Wy14643 pretreatment exerts 
significant protection against hepatic I/R injury in 
rats. The protective effects are possibly associated 
with enhancement of anti-oxidant and inhibition 
inflammation response.
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INTRODUCTION
Interruption of  hepatic inflow is a common procedure 
during trauma surgery, l iver transplantation, and 
resectional surgery. However, the resulting period of  
hepatic ischemia and subsequent reperfusion can lead 
to liver injury and dysfunction through the initiation 
of  a biphasic inflammatory response[1]. An excessive 
inflammation response is considered as a key mechanism 
of  ischemia-reperfusion injury[2]. The acute phase of  
this response is characterized by activation of  Kupffer 
cells and their subsequent production and release 
of  reactive oxygen species, which may contribute to 
liver dysfunction and cell injury during reperfusion[3]. 
Proinflammatory cytokines, chemokines, and activated 
complement factors are responsible for neutrophil 
recruitment and the subsequent neutrophil-induced 
oxidant stress during the later reperfusion phase[4]. In 
addition, accumulated neutrophils release oxidants and 
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proteases that directly injure hepatocytes and vascular 
endothelial cells and may also obstruct hepatic sinusoids 
resulting in hepatic hypoperfusion[5]. 

Peroxisome proliferator-activated receptor-α 
(PPAR-α) is one of  the three subtypes of  the nuclear 
receptor PPAR family[6]. Activation of  PPAR-α, by 
either natural ligands, such as polyunsaturated fatty 
acids and eicosanoids, or synthetic ligands, such as 
fibrates, Wy14643, stimulates target-gene transcription 
via the formation of  heterodimeric transcription factor 
complexes with the retinoid X receptor [7]. PPAR-α 
has a wide range of  effects on metabolism, cellular 
proliferation and the immune response [8]. Beyond 
metabolic effects, PPARα activation also induces anti-
inflammatory and antioxidant effects in different organs. 
Several studies indicated that Wy14643 protected 
organs such as heart, kidney and brain against ischemia-
reperfusion injury[9-12]. PPAR-α represses the expression 
of  inflammatory-response genes via a mechanism 
termed ligand-dependent transrepression [13]. Direct 
binding of  PPAR-α to NF-kB p65 was demonstrated 
by in vitro assays, suggesting that transrepression might 
be involved in direct interference with transcriptional 
activation by NF-kB, thus preventing the synthesis and 
release of  cytokines (interleukin-1 and tumor necrosis 
factor α)[14,15]. Furthermore, PPAR-α activation induces 
the expression and activation of  antioxidant enzymes 
such as superoxide dismutase(SOD), catalase and 
glutathione peroxidase[16,17]. PPAR-α is highly expressed 
in the liver, particularly in hepatic parenchymal cells, 
which can protect hepatocytes in the mice hepatic 
ischemia-reperfusion injury model[1]. But the effect of  
Wy14643 on hepatic ischemia-reperfusion injury was 
not clear. In the present study, we determined whether 
PPAR-α activation by the selective agonist Wy14643 may 
reduce hepatic I/R injury in rats through modulation of  
oxidative stress and inflammatory response. 

MATERIALS AND METHODS
Chemicals
Wy14643, selective PPARα agonist, was purchased from 
Cayman Chemical (USA) and used as 1, 5 and 10 mg/kg 
homogenized in 20 mg/L ethanol via intraperitoneal (ip) 
route.

Ethanol was used to form a homogenized drug. 
Each dose was homogenized in 1ml ethanol and injected 
via ip. A previous study has found that 20 mg/L ethanol 
was not harmful to the liver[18].

Ethics and animals
Male Sprague-Dawley rats (weighing 220-280 g) were used 
in these experiments. Temperature and relative humidity 
were kept at 22 ± 2℃ and 50% ± 5%, respectively. All 
rats were obtained from the Center of  Experimental 
Animals in Anhui Medical University. They were allowed 
free access to a commercial standard chow and water ad 
libitum before the experimental procedure began. All 
rats were acclimatized to our animal facility for at least 
1 wk before experiment. Stressful stimuli were avoided. 

This project was approved by the Committee for Research 
and Animal Ethics of  Anhui Medical University.

Experimental design
Rats were randomly divided into five experimental 
groups each containing six rats: (1) Sham (except for 
hepatic I/R), (2) Ischemia-reperfusion (I/R), (3) I/R 
+ Wy14643 (1 mg/kg), (4) I/R + Wy14643 (5 mg/kg), 
and (5) I/R + Wy14643 (10 mg/kg). Partial hepatic 
ischemia was induced as described previously[1]. Briefly, 
each rat was weighed and anesthetized by intraperitoneal 
administration of  1.0 g/kg ethylurethanm. Anesthetized 
rats were placed onto a thermostatically controlled 
heating pad, a rectal temperature probe was inserted, 
and body temperature was monitored and maintained 
at 37℃. The abdomen was shaved and disinfected 
with 75% ethanol. A midline incision was performed; 
the first porta hepatis was exposed. An atraumatic clip 
was used to prevent blood supply to the left lateral and 
median lobes of  the liver. After 90 min of  partial hepatic 
ischemia, the clip was removed to recover hepatic 
reperfusion for 4 h. Sham control rats underwent the 
same protocol without vascular occlusion. Abdominal 
incision was closed in layers with 4-0 dexon and 2-0 
nylon during reperfusion stage in order to prevent the 
loss of  body fluid and quantity of  heat.

Collection of blood and tissue samples
After 4 h of  reperfusion, blood samples were drawn 
from aorta ventralis. The liver was carefully dissected 
out from its attachment, and totally excised. All rats 
were then sacrificed by hemorrhage. Blood samples 
were centrifuged with 4000 r/min for 15 min at 4℃, 
following collection of  supernatant liquid, and were kept 
at -20℃ for biochemical analyses which were duplicated. 
Ischemia liver tissue was also divided into two parts, 
one part was fixed in 10 g/L glutaraldehyde to observe 
hepatic ultrastructure, the other part was snap frozen in 
liquid nitrogen. The samples were stored at -80℃ until 
assayed.

Ultrastructural assessment of liver tissue
Ischemia l iver samples fixed in 10 g/L Glutaral, 
dehydrated, drying and surface gilding according to 
standard procedures. Electron microscope was used to 
assess the degree of  hepatic damage.

Serum and hepatic tissue homogenate ALT and AST 
assay
Serum and hepatic tissue homogenate ALT and AST, 
a marker of  hepatocellular injury, were measured using 
commercial available kit and the result was expressed as 
U/L as well as U/mg protein, respectively.

Total protein concentrations in liver homogenate 
samples were determined by the Coomassie blue method. 

Serum and liver homogenate MPO assay
MPO activity in serum and hepatic tissue was detected 
by a spectrophotometric method, reflecting the number 
of  polymorphonuclear neutrophils (PMN) in the liver. 



This method uses 3, 3’, 5, 5’-tetramethyl benzidine (TMB) 
as an oxidizable dye, and the reaction was started by 
adding hydrogen peroxide (H2O2) in the medium.

The assay kits were purchased from Nanjing 
Jiancheng Bioengineering Institute (Nanjing, China).

Serum TNF-α and IL-1β assay 
Serum TNF-α and IL-1β levels were determined 
with double antibody sandwich ABC-ELISA using 
a rat TNF-α and IL-1β kit method according to the 
manufacturer’s instructions. The samples were compared 
with the standard curve and expressed as pg/mL. All 
assay kits were purchased from Shanghai Senxiong 
Technologyindustry Co. Ltd, China.

Hepatic tissue homogenate SOD and MDA assay 
SOD activity was measured through the inhibition of  
nitroblue tetrazolium (NBT) reduction by O2-generated 
by the xanthine/xanthine oxidase system. One SOD 
activity unit was defined as the enzyme amount causing 
50% inhibition in 1 mL reaction solution per milligram 
tissue protein and the result was expressed as U/mg 
protein.

L iver homogenate malondia ldehyde (MDA) 
concentration was measured using the thiobarbituric 
acid (TBA) method. The amount of  lipid peroxides 
(LPO) was measured as the production of  MDA, which 
in combination with TBA forms a pink chromogen 
compound whose absorbance at 532 nm was measured. 
The result was expressed as nmol/mg protein.

All assay kits were purchased from Nanjing Jiancheng 
Bioengineering Institute (Nanjing, China).

Statistical analyses
All data were expressed as mean ± SD. The statistical 
significance of  differences between groups was analyzed 
using the one-way analysis of  variance (ANOVA) and 
methods of  LSD with the SPSS11.5 for Windows XP 
statistical software package. The P values less than 0.05 
were considered statistically significant.

RESULTS
Levels of serum and liver tissue homogenate ALT and 
AST
Liver function was examined by measuring serum and 
liver tissue levels of  ALT and AST. Hepatic I/R caused 
a marked elevation of  serum and liver tissue ALT as well 
as AST activity (serum ALT: 20 ± 4 U/L vs 485 ± 69 U/L,  
liver tissue homogenate ALT: 50 ± 10 U/mg protein 
vs 181 ± 16 U/mg protein, P = 0.000, P = 0.000, 
serum AST: 56 ± 5 U/L vs 252 ± 28 U/L, liver tissue 
homogenate AST: 20 ± 3 U/mg protein vs 46 ± 8 U/mg 
protein, P = 0.000, P = 0.000). The increase in serum 
and liver tissue homogenate ALT as well as AST activity 
induced by hepatic I/R was significantly attenuated by 
administration of  Wy14643 at dose of  1, 5 and 10 mg/kg  
(serum ALT: 485 ± 69 U/L vs 386 ± 49 U/L, 259 ± 56 
U/L, 139 ± 29 U/L, P = 0.001, P = 0.000, P = 0.000, 
liver tissue homogenate ALT: 181 ± 16 U/mg protein vs 

164 ± 17 U/mg protein, 75 ± 13 U/mg protein, 47 ± 6 
U/mg protein, P = 0.031, P = 0.000, P = 0.000, serum 
AST: 252 ± 28 U/L, 227 ± 30 U/L, 124 ± 19 U/L, 70 
± 8 U/L, P = 0.048, P = 0.000, P = 0.000, liver tissue 
homogenate AST: 46 ± 8 U/mg protein, 31 ± 7 U/mg 
protein, 22 ± 5 U/mg protein, 17 ± 4 U/mg protein, P 
= 0.000, P = 0.000, P = 0.000). The results demonstrated 
that Wy14643 has the dose-dependent protective effects 
on liver injury, and that alteration of  ALT and AST 
activity in serum and liver tissue was coincident (Figure 1).

Ultrastructural alterations of liver tissue
The ultrastructural structure of  cells was normal in 
the sham group. After 90 min of  hepatic ischemia 
followed by reperfusion for 4 h, compared with the 
sham group, the occluded liver tissue from the I/R 
group was markedly damaged, with mitochondrion 
swollen, vacuolar degeneration and, mitochondrial crista 
destruction, marked decrease of  rough endoplasmic 
reticulum and nucleus structure destruction under the 
electron microscope. Pretreatment of  rats with 1, 5 and 
10 mg/kg Wy14643 resulted in a significant amelioration 
of  hepatic injury (Figure 2).

Levels of serum and liver tissue homogenate MPO
MPO activity in serum and liver tissue was detected, 
reflecting the number of  polymorphonuclear neutrophils 
(PMN). The serum and liver tissue homogenate MPO 
activity was significantly increased after hepatic I/R 
compared with the sham group (serum MPO: 313 
± 55 U/L vs 574 ± 70 U/L, P = 0.000; liver tissue 
homogenate MPO: 0.23 ± 0.04 U/g vs 0.42 ± 0.06 U/g, 
P = 0.000). Pretreatment with Wy14643 at dose of  1, 
5 and 10 mg/kg led to the marked reduction of  MPO 
content compared with I/R group (serum MPO: 574 ± 
70 U/L vs 479 ± 63 U/L, 334 ± 33 U/L, 365 ± 72 U/L, 
P = 0.012, P = 0.000, P = 0.000; liver tissue homogenate 
MPO: 0.42 ± 0.06 U/g vs 0.35 ± 0.05 U/g, 0.26 ± 0.02 
U/g, 0.27 ± 0.03 U/g, P = 0.010, P = 0.000, P = 0.000). 
All these showed that Wy14643 reduced infiltration of  
leukocytes into the inflammatory sites (Figure 3).

Levels of TNF-α and IL-1β in serum
The TNF-α and IL-1β content was significantly higher 
after reperfusion in I/R group than in sham group 
(TNF-α: 1.37 ± 0.21 pg/mL vs 11.63 ± 1.11 pg/mL, P 
= 0.000; IL-1β: 78 ± 16 pg/mL vs 220 ± 30 pg/mL, P 
= 0.000), Pretreatment with Wy14643 1, 5 and 10 mg/
kg resulted in the reduction in dependent-dose manner 
compared with the I/R group (TNF-α: 11.63 ± 1.11 pg/
mL vs 10.83 ± 0.94 pg/mL, 9.89 ± 0.60 pg/mL, 9.29 ± 
1.20 pg/mL P = 0.132, P = 0.002, P = 0.000; IL-1β: 220 
± 30 pg/mL vs 195 ± 27 pg/mL, 112 ± 17 pg/mL, 95 ± 
20 pg/mL, P = 0.070, P = 0.000, P = 0.000) (Figure 3).

SOD activity in liver tissue homogenate
The levels of  liver SOD lowered significantly after hepatic 
I/R compared with the sham group (SOD: 114.81 ± 
1.13 U/mg protein vs 99.52 ± 1.68 U/mg protein, P 
= 0.000), after administration of  Wy14643 1, 5 and 10  
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mg/kg, SOD activity in liver was elevated (99.52 ± 1.68 
U/mg protein vs 100.09 ± 3.75 U/mg protein, 103.45 ± 
3.08 U/mg protein, 103.45 ± 1.73 U/mg protein, P = 
0.706, P = 0.014, P = 0.014) (Figure 3). 

MDA content in liver tissue homogenate
The MDA content as an index of  lipid peroxidation 
became significantly higher after reperfusion in I/R 

group than in sham group (MDA: 6.48 ± 0.64 nmol/mg  
protein vs 11.36 ± 1.10 nmol/mg protein, P = 0.000). 
Pretreatment with Wy14643 1, 5 and 10 mg/kg caused 
marked reduction compared with the I/R group 
(MDA: 11.36 ± 1.10 nmol/mg protein vs 10.37 ± 0.99  
nmol/mg protein, 6.59 ± 0.97 nmol/mg protein,7.50 ± 
0.66 nmol/mg protein, P = 0.066, P = 0.000, P = 0.000) 
(Figure 3). 
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Figure 1  Levels of serum and liver tissue homogenate ALT and AST. Serum ALT (A), liver ALT (B), serum AST (C) and liver AST (D) levels in different groups (mean 
± SD, n = 6). After 90 min of hepatic ischemia and 4 h of reperfusion, ALT and AST were determined with an ALT and AST assay kit. bP < 0.01 vs sham group; cP < 0.05, 
dP < 0.01 vs I/R group.

Figure 2  Ultrastructural  alterations of liver tissue. A: Sham group. Normal appearance of mitochondrion, rough endoplasmic reticulum and nucleus structure; 
B: I/R group. Mitochondrion swelled significantly with vacuolar degeneration and mitochondrial crista destruction, marked decrease of rough endoplasmic reticulum 
and nucleus structure destruction; C: Wy14643 group (1 mg/kg). Mitochondrion swelled moderately, with mitochondrial crista interruption and vacuolar degeneration, 
increase of rough endoplasmic reticulum and nucleus structure destruction; D: Wy14643 group (5 mg/kg). Mitochondrion swelled mildly, with rough endoplasmic 
reticulu and normal nucleus structure; E: Wy14643 group (10 mg/kg). Normal appearance of mitochondrion, rough endoplasmic reticulum and nucleus structure.
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DISCUSSION
The present study provides noticeable evidence that 
the selective PPAR-α agonist Wy14643 protects the 
rat liver from hepatic I/R injury. This protective effect 
is demonstrated by reducing ALT and AST levels and 
is associated with an inhibition of  oxidative stress and 
inflammatory response. An increase in serum and liver 
homogenate ALT and AST levels has been suggested to 
be an effective indicator of  impaired liver parenchymal 
cells with hepatic I/R. Our results indicate that Wy14643 
results in a marked reduction of  ALT and AST levels 
with dose-dependent manner in the rat hepatic tissue 
homogenate compared with the sham group. 

Hepatic ischemia-reperfusion is known to induce 
formation of  reactive oxygen, as well as excessive 
inflammatory response, which is clearly recognized as a 
key mechanism of  injury during reperfusion[2,19].

Hepatic ischemia activates Kupffer cells, which are 
the main sources of  vascular reactive oxygen formation 
during the initial reperfusion period[20]. In addition to 
Kupffer cell-induced oxidant stress, with increasing 
length of  the ischemic episode, components of  NADPH 
oxidase are recruited to the cell surface leading to the 
priming for enhanced reactive oxygen formation[21]. 
Furthermore, ROS can activate diverse downstream 
signaling pathways, such as the transcription factor 

nuclear factor-κB (NF-κB), thus regulating expression of  
genes encoding a variety of  proinflammatory proteins[22]. 
SOD, an oxygen radical scavenger which converts 
superoxide anion radicals present in the upper stream 
of  reactive oxygen metabolism cascade, protects cells 
against damage. Lipid peroxidation, mediated by free 
oxygen radicals, is believed to be an important cause of  
destruction and damage to cell membranes. Membrane 
peroxidation can lead to changes in membrane fluidity 
and permeability and also to enhanced rates of  protein 
degradation, eventually resulting in cell lysis[23]. MDA 
levels have been extensively used as markers of  lipid 
peroxidation and lipid peroxidation damage in tissues, 
including cells and body fluids in both clinical and 
experimental studies[24,25]. In our study, we confirm 
that hepatic I/R caused significant increase of  MDA, 
accompanied by SOD decrease. Administration of  
Wy14643 ip 1 h before I/R decreased lipid peroxidation 
in rats subjected to I/R and, at the same time, offered 
protection against SOD decrease. This finding is in 
agreement with other reports showing that Wy14643 
enhances expression of  antioxidant enzymes such as 
SOD and catalase in the rat liver[26].

TNF-α and IL-1β derived from activated Kupffer 
cells play an important role in the pathogenesis of  
hepatic ischemia-reperfusion injury. These cytokines 
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Figure 3  Activities of MPO in the serum (A), activities of MPO in the liver (B), serum TNF-α levels (C), serum IL-1β levels (D), activity of SOD in the liver (E) 
and content of MDA in the liver (F) in different groups (mean ± SD, n = 6). After 90 min of hepatic ischemia and 4 h of reperfusion, MPO, TNF-α,  IL-1β, SOD and 
MDA were analyzed with an MPO, TNF-α, IL-1β, SOD and MDA assay kit. bP < 0.01 vs sham group; cP < 0.05, dP < 0.01 vs I/R group.
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are capable of  up-regulating adhesion molecules and 
causing polymorphonuclear neutrophils to adhere 
to endothelial cells. This causes microcirculation 
disturbance, which is thought to be a major mechanism 
of  ischemia-reperfusion injury, including the “no-
flow phenomenon”[27]. NF-κB is activated during I/R 
of  the liver, and plays an important and complex role 
in the gene expression of  proinflammatory cytokines 
(TNF-α and IL-1), which will lead to the tissue injury[28]. 
PPAR-α agonists may have the anti-inflammatory action, 
which are thought to be mediated through negative 
regulation of  the transcription factors NF-κB and 
activator protein-1, resulting in decreased expression 
of  their target genes[29,30]. Cuzzocrea et al[31] found that 
administration of  Wy14643 before the onset of  gut 
ischemia significantly reduced intestinal I/R injury 
in rats. The improved outcome was accompanied by 
reductions in neutrophil infiltration, proinflammatory 
cytokine(TNF-α and IL-1β) expression. Similarly, 
renal and liver I/R injury was reduced after Wy14643 
pretreatment, partially due to its anti-inflammatory 
effects[1,32]. In mice, PPAR-α ligands attenuate cisplatin-
induced ARF by repressing inflammation via inhibition 
of  NF-κB binding activity, which attenuate neutrophil 
inflation and cytokine release(TNF-α and IL-1β)[33]. It 
is reported that Wy14643 lowers levels of  TNF-α and 
IL-1β in plasma[34,35]. It is observed that pretreatment 
with PPAR-α agonists Wy14643 significantly decreased 
TNF-α and IL-1β in serum. Thus, the results showed 
that its reduction represents a further mechanism for 
hepatic protection by PPAR-α agonists.

M P O i s  a n e n z y m e r e s t r i c t e d m a i n l y t o 
polymorphonuclear neutrophils (PMNs), reflecting 
the number of  PMNs in the serum and liver. The 
evidence indicated that Wy14643 reduced infiltration 
of  the reperfused intestine with polymorphonuclear 
neutrophi ls [31]. Our result shows that Wy14643 
significantly decreased the serum and liver MPO activity 
compared with the I/R group. That is to say, Wy14643 
reduced infiltration of  leukocytes into the inflammatory 
sites to decrease hepatic I/R injury. In the present study, 
the significant increase of  MPO activity in the hepatic 
tissue homogenate after hepatic I/R is consistent with a 
previous study[36].

In summary, our results show that Wy14643 
pretreatment protects liver injury induced by hepatic 
I/R. The protection effects are probably associated with 
enhancement of  antioxidant capacities and inhibition 
of  inflammation responses. However, the precise 
mechanisms of  PPAR-α agonists need to be further 
investigated in the oxidative stress and inflammatory 
response implicated in the pathogenesis of  hepatic I/R 
injury.
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 COMMENTS
Background
The peroxisome proliferator-activated receptor-alpha (PPAR-α) is a member of 
the nuclear receptor family of ligand-dependent transcription factors. Several 
studies indicated that PPARα protected organs such as heart, kidney and 
brain against ischemia-reperfusion injury. PPARα activation also induces anti-
inflammatory and antioxidant effects. In addition, PPAR-α is highly expressed 
in the liver, particularly in hepatic parenchymal cells, which can protect 
hepatocytes in the mouse model of hepatic ischemia-reperfusion injury. 
Research frontiers
In recent years, more attention has been paid to the effects of PPAR-α on 
the important organs such as heart, brain, liver and kidney. PPAR-α is a 
transcription factor that in some in vitro systems has been linked with down-
regulation of proinflammatory mediators, thus implicating a potential role for 
PPAR-α in the regulation of inflammatory processes. Meanwhile, PPAR-α 
enhances expression of antioxidant enzymes such as SOD and catalase. 
Innovations and breakthroughs
Wy14643 was shown to enhance antioxidant capacities and inhibit inflammation 
responses in some studies. The present study analyzed serum and hepatic 
tissue homogenate indexes such as ALT, AST, MPO, SOD, MDA,TNF-α and 
TNF-α. Ultrastructural alterations of liver tissue were also observed. These 
results all indicated that Wy14643 significantly mitigated hepatic I/R injury in a 
dose-dependent manner.
Applications 
This study has indicated that PPAR-α agonist Wy14643 pretreatment protects 
liver injury induced by hepatic I/R. The protective effects may be associated 
with enhancement of antioxidant capacities and inhibition of inflammation 
responses. This may present a novel and attractive approach to prevent hepatic 
I/R injury.
Peer review
The research is important because authors demonstrated that Wy14643 
pretreatment exerts significant protection against hepatic I/R injury in rats. The 
protective effects are possibly associated with enhancement of anti-oxidant and 
inhibition inflammation response.
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