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Ischemia Occlusion in Rats
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Background: Peroxisome proliferator-activated receptor (PPAR)-B/3 is a transcrip-
tion factor that belongs to the nuclear hormone receptor family. There is little infor-
mation about the effects of the immediate administration of specific ligands of
PPAR-B/8 (GW0742) in animal models of acute ischemic stroke. Using a rat model
of middle cerebral ischemia occlusion (MCAO) in vivo, we have investigated the ef-
fect of pretreatment with GW0742 before MCAO. Methods: The neuroprotective ef-
fect of GW0742 against acute ischemic stroke was evaluated by the neurologic deficit
score (NDS), dry—-wet weight, and 2,3,5-triphenyltetrazolium chloride staining. The
levels of interleukin (IL)-1B, nuclear factor (NF)-«B, and tumor necrosis factor
(TNF)-a were detected by an enzyme-linked immunosorbent assay. The expressions
of inducible nitric oxide synthase (iINOS), Bax, and Bcl-2 were detected by Western
blot. The apoptotic cells were counted by in situ terminal deoxyribonucleotidyl
transferase-mediated deoxyuridine triphosphate-biotin nick end labeling assay.
Results: The pretreatment with GW0742 significantly increased the expression of
Bcl-2, and significantly decreased in the volume of infarction, NDS, edema, expres-
sions of IL-1B, NF-kB, TNFa, and Bax, contents of iNOS and the apoptotic cells in
infarct cerebral hemisphere compared with rats in the vehicle group at 24 hours after
MCAO. Conclusions: The study suggests the neuroprotective effect of the PPAR-B/
9 ligand GW0742 in acute ischemic stroke by a mechanism that may involve its anti-
inflammatory and antiapoptotic action. Key Words: PPAR-B/3—GW0742—middle
cerebral artery occlusion (MCAO)—anti-inflammatory—rat.
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Introduction

Stroke is the second leading cause of death in industri-
alized countries and the most important cause of acquired
adult disability.' Nearly one third of patients with acute

ischemic stroke develop early neurologic deterioration,
a situation associated with increased mortality and
long-term functional disability.” The mechanisms under-
lying neural cell injury in cerebral ischemic are not yet

From the *Department of Medical Genetics and Developmental
Biology, Fourth Military Medical University, Xi'an; tDepartment of
Neurosurgery, Urumgqi General Hospital of PLA, Urumgi;
fDepartment of Cardiology, Tangdu Hospital, Fourth Military Medi-
cal University, Xi'an; §Department of Cardiology, The First Hospital
of PLA, Lanzhou; ||Department of Neurosurgery, Xijing Institute of
Clinical Neuroscience, Xijing Hospital, Fourth Military Medical Uni-
versity, Xi’an; qDepartment of Neurosurgery, People’s Hospital of
Jishan County, Shanxi; and #Department of Neurosurgery, Xinjiang
Corps Hospital, Urumgi, China.

Received September 22, 2013; revision received November 7, 2013;
accepted November 23, 2013.

X.C.,CX., and W.D. contributed equally to this work.

This work was financially supported by the National Natural Sci-
ence Foundation of China (81301075) and China Postdoctoral Science
Foundation (2012M512099).

Address correspondence to Hua Han, Department of Medical Ge-
netics and Developmental Biology, Fourth Military Medical Univer-
sity, Xi’an 710038, China. E-mail: kelyue@msn.com.

! These authors contributed equally to this work.

1052-3057/$% - see front matter

© 2013 by National Stroke Association

http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2013.11.021

Journal of Stroke and Cerebrovascular Diseases, Vol. ll, No. l (H-H), 2013: pp 1-7 1


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
mailto:kelyue@msn.com
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2013.11.021

2

well understood, but many studies have clearly shown
that inflammatory response and oxidative stress have
been found to play an important role in the pathogenesis
of cerebral ischemia.’

Peroxisome proliferator-activated receptors (PPARs)
are ligand-activated transcription factors that belong to
the nuclear hormone receptor superfamily.4 There are
three members of the PPAR subfamily: PPAR-o, PPAR-
B/3, and PPAR-y. PPARs have been implicated in the
pathogenesis of a number of diseases, including diabetes
mellitus, obesity, atherosclerosis, and neurologic dis-
eases.” There is good evidence that WY14643, a selective
PPAR-a agonist, and rosiglitazone and pioglitazone, two
PPAR-y agonists, have the neuroprotective effect on cere-
bral ischemia.®” However, there is less information about
the role of ligands of PPAR-B/3 in acute ischemic stroke.

PPAR-B/3 exerts a strong protection from renal and gut
ischemia-reperfusion (I/R) injury.”” And many studies
had clearly shown that GW0742, a potent PPAR-B/
3 agonist, exerts anti-inflammatory effects in atheroscle-
rosis, myocardial infarction, endotoxic shock, and lung
inflammation.'"® Recent research indicated that PPAR-
B/d plays an important role in integrating and regulating
central inflammation and food intake after middle
cerebral ischemia occlusion (MCAO)."*

So the aim of our present study was to examine the neu-
roprotective effect of the PPAR-B/d ligand GW0742 on
MCADO in rats and its potential mechanisms.

Materials and Methods
Animals

Adult male Sprague-Dawley rats weighing 260-280 g
and aged 11-12 weeks were purchased from Xi’an Jiaotong
University Animal Services for this study. The protocol
was approved by the institutional animal care and use
committee and the local experimental ethics committee.
All rats were allowed free access to food and water before
surgery under optimal conditions (12/12 hours light/dark
with humidity of 60 + 5% and temperature of 22 = 3°C).

Model of MCAO

MCA thread occlusion was induced according to the
previously published methods.'” Rats were anesthetized
with chloral hydrate at the dose of 380 mg/kg, intraperi-
toneally. The right common carotid artery was exposed
and separated carefully from the vagus nerve and ligated
at the more proximal side through a right paramedian
incision. The external carotid artery was ligated. The oc-
cipital and pterygopalatine arteries were coagulated.
Ischemia was produced by advancing a tip rounded .30-
mm nylon suture into the internal carotid artery through
the external carotid artery. Reperfusion was produced by
withdrawal of the intraluminal nylon suture. The physio-
logical variables in rats were measured at baseline, during
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MCAO and at reperfusion. The right femoral artery was
cannulated for continuous monitoring of blood pressure
and arterial blood sampling. A rectal probe was inserted
to monitor core temperature. Arterial blood gases and
plasma glucose were measured at baseline, during
MCAO and at reperfusion.

Experimental Protocol

Male Sprague-Dawley rats were randomly divided
into 3 groups: sham group; vehicle group, which was pre-
treated with saline at 30 minutes before MCAQO; GW0742
group, which was pretreated with GW0742 .3 mg/kg
(intraperitoneally) at 30 minutes before MCAO. The
rats in each of the groups were subdivided into 5 sub-
groups consisting of 8 animals. The first subgroup was
used for neurologic deficit score (NDS) and 2,3,5-
triphenyltetrazolium chloride staining; the second sub-
group was used for brain water content; the third
subgroup was used for detecting nuclear factor (NF)-«B,
tumor necrosis factor (TNF)-a, and interleukin (IL)-1B
by an enzyme-linked immunosorbent assay; the fourth
subgroup was used for detecting inducible nitric oxide
synthase (iNOS), Bcl-2, and Bax by Western Blot; and
the fifth subgroup was used for terminal deoxyribonu-
cleotidyl transferase-mediated deoxyuridine triphos-
phate-biotin nick end labeling (TUNEL). The sham
group was only subjected to surgical procedures, whereas
other animals were subjected to focal ischemia by MCAO
using intraluminal thread, and after 2 hours of MCAO re-
perfusion allowed by retracting the thread.

Evaluation of Neurologic Impairment

Twenty-four hours after MCAO, the neurologic deficit
of each rat was evaluated according to the Longa method
of a 5-point scale'® by the same experimenter, who was
blinded to the different treatments in the experiment
(no neurologic deficit = 0, failure to extend right paw
fully = 1, circling to right = 2, falling to right = 3, and be-
ing unable to walk spontaneously and depression of
consciousness = 4).

Measurement of Infarct Volume

After the NDS, rats were killed and their brains quickly
removed and frozen at —20°C for 15 minutes. Coronal
brain sections (2-mm thick) were stained with 2% 2,3,5-
triphenyltetrazolium chloride at 37°C for 20 minutes fol-
lowed by fixation with 4% paraformaldehyde. Brain slices
were scanned individually and the unstained area was
analyzed by the image analyzing system (Adobe Systems
Incorporated, San Jose, CA). To compensate for the effect
of brain edema, the corrected volume was calculated
using the following equation: percentage hemisphere
lesion volume (% HLV) = {[total infarct volume — (right
hemisphere volume — left hemisphere volume)]/left
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