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Abstract

Introduction: Triptolide, extracted from Chinese medicinal materials Tripterygium wilfordii Hook F (TwHF), has immu-
nosuppressive, anti-inflammatory and anti-tumour effects. The purpose of this study was to examine whether triptol-
ide has the neuroprotective effect on cerebral ischemia-reperfusion (I/R) injury and to explore its possible mechanism.
Material and methods: The rat model of focal cerebral I/R was established by the suture-occluded method. The SD
rats were randomly divided into five groups: sham operation group (Sham group), ischemia-reperfusion model group
(I/R group), low concentration of triptolide group (12.5 mg/kg, TL-L group), medium concentration of triptolide group
(25 mg/kg, TL-M group) and high concentration of triptolide group (50 mg/kg, TL-H group). The neurological function
of the rats was scored, the degree of brain oedema was detected by the dry-wet method, and the cerebral infarction
area was determined by TTC staining. Nissl staining was used to detect neuronal damage. The contents of reactive
oxygen species (ROS), malondialdehyde (MDA) and superoxide dismutase (SOD) were also detected. Meanwhile, the
expression level of proteins related to Wnt/B-catenin signalling pathway was measured by Western blot.

Results: Compared with the I/R group, cerebral oedema, infarct volume, neurological impairment, the contents of
MDA and ROS were reduced, while the SOD level was increased in the TL-L, TL-M, and TL-H groups. The results of
Nissl staining showed that triptolide could reduce the nerve cell injury caused by cerebral I/R. In addition, the results
of Western blot confirmed that the expression of Wnt1, B-catenin, c-Myc, and Cyclin-D1 were down-regulated after
triptolide intervention, that is, inhibited the activation of Wnt/B-catenin signalling pathway.

Conclusions: Triptolide mediates Wnt/B-catenin signalling pathway to alleviate cerebral I/R injury in rats. This study
provides ideas and experimental basis for the treatment of ischemic stroke patients.
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lar diseases [25]. In China, there are 2 million new
cerebral stroke patients every year, and about 1.5 mil-
lion patients die of cerebral stroke every year, which
is the third leading cause of death after heart dis-
ease and cancer [8]. Cerebrovascular disease brings
the increasing mental and economic burden on the
family and society. At present, cerebral ischemic dis-
ease is mainly treated through tissue recovery and
recanalization and reperfusion to restore the blood
supply of brain tissue [24]. However, there is clinical
evidence that except for acute ischemic stroke, tissue
recovery and recanalization and reperfusion often
aggravate the damage of ischemic tissue, which not
only cannot improve brain tissue ischemia, but also
cause more serious damage to brain tissue and its
function, causing cerebral ischemia-reperfusion (I/R)
injury [16]. In recent years, the in-depth studies of the
mechanisms of I/R injury have revealed that oxida-
tive stress, metabolic disorder of energy, Ca** over-
load, and apoptosis play an important regulatory role
in the process of cerebral I/R injury [16,20]. Accord-
ingly, the pathogenesis of cerebral ischemic diseases,
and effective preventive and therapeutic drugs have
become the hot spot of medical research.

Tripterygium wilfordii Hook F (TwHF), also known
as Lei Gong Teng (Thunder God Vine) is a vine shrub
belonging to celastraceae [6]. As a traditional Chi-
nese medicinal material, TwHF has anti-tumour,
anti-inflammatory and immunosuppressive effects,
is widely used in the treatment of a variety of inflam-
matory and autoimmune diseases (such as rheu-
matoid arthritis) [4]. Triptolide, the extract and the
main active component of TwHF, has small molecular
weight and lipophilicity, so it easily passes through
the blood-brain barrier (BBB) and has a protective
effect on the nervous system [35]. In both in vitro
and in vivo experiments, triptolide has been shown
to be effective in protecting damage of dopaminer-
gic neurons induced by lipopolysaccharide (LPS) [27].
Meanwhile, triptolide can promote the synthesis of
nerve growth factor (NGF), inhibit the aggregation
and inflammation response of astrocytes, and pro-
mote the repair of spinal cord injury [31]. In addition,
triptolide can also reduce the expression of COX-2
by inhibiting the NF-xB signalling pathway in astro-
cytes and inhibiting the activation of microglia [10].
However, the neuroprotective effect of triptolide on
cerebral I/R injury is still unclear.

Previous studies have shown that Wnt/B-catenin
signalling pathway plays an important role in cerebral
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I/R injury, involved in the proliferation, differentiation
and axon formation and other processes of neural
stem cells. Meanwhile, this signalling pathway is also
critical in the formation and maintenance of blood-
brain barrier (BBB), cerebrovascular regeneration
and remodelling [26]. Wnt protein is widely found in
cerebral vessels and BBB, which can participate in
the regulation of cerebral angiogenesis and BBB dif-
ferentiation. Wnt/B-catenin signalling pathway is of
great significance in injury repair and neurovascular
remodelling in ischemic stroke [26]. Many researches
have confirmed that cerebral I/R injury can activate
Wnt/B-catenin signalling pathway, but whether the
activation of this pathway protects or injures the tis-
sues is controversial [23]. In the rat model of cerebral
I/R injury induced by the middle cerebral artery, the
expression of Wnt/B-catenin signalling pathway was
up-regulated, and the upstream and downstream
genes APC, c-Myc and Cyclin-D1 of B-catenin were
up-regulated in this process, which could promote
further apoptosis of nerve cells [21]. Therefore, we
speculate that Wnt/B-catenin signalling pathway
plays an important role in cerebral I/R injury.

Traditional Chinese medicine (TCM) has the char-
acteristics of multi-component, multi-target and
multi-pathway medicine. Studies have confirmed
that many kinds of TCM can protect nervous sys-
tem diseases. Some TCM play a neural role through
Whnt/B-catenin signalling pathway, and its mecha-
nism is to regulate the function of the nervous sys-
tem after cerebral ischemia by affecting the expres-
sion of proteins, such as Wntl, c-Myc, Cyclin-D1,
B-catenin. And the above evidence can also indicate
that the Wnt/B-catenin signalling pathway performs
biological function in the disease. Therefore, we
speculate that triptolide may alleviate cerebral I/R
injury in rats through Wnt/B-catenin signalling path-
way. Thus, we will carry out research on this specu-
lation so as to provide a new idea for the treatment
of cerebral I/R injury.

Material and methods
Experimental animals and grouping

Twenty-five 8-week-old healthy male SD rats,
weighing 225 g to 245 g were selected as study
subjects. The ambient temperature of the experi-
ment was 22 +1°C and the light time was 12 hours/
day. The above rats were randomly divided into
5 groups (n = 5): sham operation group (Sham group),

325



Wenyong Pan, Zhiming Xu

ischemia-reperfusion model group (I/R group), low
concentration of triptolide (Merck, Germany) group
(12.5 mg/kg, TL-L group), medium concentration of
triptolide group (25 mg/kg, TL-M group) and high
concentration of triptolide group (50 mg/kg, TL-H
group). In the I/R and triptolide treated groups the
suture-occluded method was used to block the mid-
dle cerebral artery. In the Sham group, only internal
and external cervical vessels were separated and no
suture to block. In the TL-L, TL-M, TL-H groups, the
rats were injected intraperitoneally with an appro-
priate amount of DMSO solvent mixed with triptol-
ide at 24 hours before operation. The Sham group
and the I/R group were also injected intraperitone-
ally with the same dose of DMSO solvent as in the
triptolide treated groups before the operation.

Establishment of rat models

The SD rat models of focal cerebral I/R injury
were established [18]. The rats were weighed and
anaesthetized with intraperitoneal injection of 4%
chloral hydrate at a rate of 8 ml/kg. The rat was
placed supine and fixed, and then a longitudinal
incision was made in the middle of the neck. The
right common carotid artery, internal carotid artery
and external carotid artery were separated and fully
exposed. Suture was used to ligate the right prox-
imal common carotid artery and the base of the
external carotid artery, respectively. An incision was
made at the right common carotid artery and then
the head end of the suture was burnt into a round
shape (0.25 mm in diameter), which then was insert-
ed into the right common carotid artery (17 mm in
diameter). After 2 hours of ischemia, the suture was
pulled out slowly. Next, the distal right common
carotid artery was ligated to form reperfusion injury.

Neurobehavioral symptom score

At 24 hours after I/R, the rats were scored for
neurological deficits in limb function [12,19]. The
scoring criteria were as follows: 1) O points: rats with-
out obvious symptoms of neurological impairment;
2) 1 point: the left front paw is difficult to fully
extend; 3) 2 points: lean to the left side when walk-
ing; 4) 3 points: unable to walk; and 5) 4 points: die.

Determination of brain water content

The dry-wet method was used. The rats were
killed at the specified time phases, and their brains

326

were removed by decapitation. The brain tissues
of both cerebral hemispheres (L — left hemisphere,
R — right hemisphere) were taken, respectively. First,
the wet weight was measured using an electronic
balance. Then the samples were dried in an infrared
drying box at 95°C for 24 to 48 hours to obtain con-
stant weight, and the dry weight was determined.
Brain water content = (wet weight — dry weight)/wet
weight x 100%.

Triphenyl tetrazolium chloride staining
to detect the cerebral infarction area

24 hours after I/R, the rats in each group were
injected with chloral hydrate (3 ml/kg) for anaes-
thesia, and their brains were taken. Subsequently,
the surface blood of the brains was rinsed with nor-
mal saline, then dried with filter paper, and quickly
frozen at —20°C for 20 min. Next, the brain sections
(2 mm) were sliced using brain matrices. The sec-
tions were stained with 2% triphenyl tetrazolium
chloride (TTC), placed in an oven at 37°C and stained
for 30 min in the dark. Normal brain tissues were red,
while the areas of cerebral infarction were unstained
or white. Finally, the sections were placed on slides
and photographed. The infarct area was measured
and calculated using Image J.

Nissl staining

Nissl staining is a method for staining nerve tis-
sue using alkaline dyes, which is mainly combined
with nucleic acid in nerve tissues. At 24 hours after
I/R, the rats in each group were perfused to extract
the tissues. During the extraction, the tissues were
prevented from being squeezed to avoid the false
appearance of neuronal contraction. Frozen tissue
sections were washed twice with distilled water
for 30 seconds each time. Then the sections were
stained with 0.5% toluidine blue at 50-60°C for
30 min, washed twice using distilled water, and dif-
ferentiated with 95% ethanol for 5 seconds. Next,
the sections were dehydrated by gradient alcohol
and made transparent using xylene. Finally, the slic-
es were sealed by neutral balsam.

ELISA to detect TNF-q, IL-6, IL-8
and IL-18 in brain tissue

The specific operation steps were carried out
according to the instruction of the ELISA detection
kit for interleukin (IL)-1B, tumour necrosis factor a

Folia Neuropathologica 2020; 58/4



Triptolide mediates Wnt/B-catenin signalling pathway to reduce cerebral ischemia-reperfusion injury in rats

(TNF-a), IL-6 and IL-8. After subtracting the blank
value from all OD values, the standard curve was
established with the OD values of 1000, 500, 250,
125,62, 31, 16, 0 ng/l standard samples using curve
expert 1.3 software. The contents of TNF, IL-6, IL-8
and IL-1 were calculated according the OD values of
the experimental samples.

Determination of SOD, ROS and MDA
in brain tissue

The brain tissues of rats in each group were col-
lected and after homogenate, the activity of super-
oxide dismutase (SOD), the contents of reactive
oxygen species (ROS) and malondialdehyde (MDA)
were determined. Superoxide dismutase assay Kkit,
active oxygen assay kit, and MDA determination kit
(Nanjing Jiancheng Bioengineering Institute, Jiang-
su, China) were used to detect the activity of SOD
and the contents of ROS and MDA according to the
instructions.

Western blot to detect Wnt/-catenin
signalling pathway-related proteins

At 24 hours after I/R, the SD rats in each group
were anesthetized to decapitate. The brain tissues
on the ischemic side were quickly collected and
stored at —80°C for use. The total protein of the sam-
ples in each group was extracted by RIPA lysis buffer,
and the total protein concentration was determined
using BCA method and then was adjusted to the
same in each group. The separating gel and stack-
ing gel were prepare. The protein loaded in the gel
was first separated using SDS-PAGE and then trans-
ferred to PVDF membrane. Following the blocking
step with TBST blocking buffer containing 5% skim
milk for 2 hours, the membrane was incubated over-
night at 4° with the following primary antibodies:
rabbit polyclonal antibody Wnt1 (ab15251, 1 : 1000),
rabbit monoclonal antibody B-catenin (ab32572,
1:1000), rabbitmonoclonalantibody c-Myc (ab32072,
1 : 1000), rabbit monoclonal antibody Cyclin-D1
(ab134175, 1:1000) and rabbit monoclonal antibody
GAPDH (ab181602, 1:1000). Subsequently, the mem-
brane was incubated with the secondary antibod-
jes labelled with horse radish peroxidase (HRP) for
2 hours. The target proteins were developed by che-
miluminescence, and the results were analysed by
the gel imaging system. The image was then quan-
tized using Image J (National Institutes of Health).
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Statistical analysis

SPSS 22.0 software was used for statistical anal-
ysis. The measurement data were expressed as
mean + standard deviation (SD). The comparisons
between the two groups were performed using
T-test, while the comparisons of multiple groups
using one-way analysis of variance (ANOVA). Each
experiment was repeated 3 times. P < 0.05 was con-
sidered significant.

Results

Triptolide reduces neurological deficit
in rats with cerebral I/R

To investigate the protective effect of triptolide
on the neurological function of I/R, the neurologi-
cal deficit in rats at 24 hours after reperfusion was
scored. The results (Fig. 1) showed that compared
with the Sham group, the neurological deficit score
was significantly increased in the I/R group. Com-
pared with the I/R group, the scores of TL-L, TL-M
and TL-H groups were decreased significantly, and
in a concentration-dependent manner. The results
suggested that triptolide could promote neurologi-
cal repair in the rats with cerebral I/R injury.

Triptolide reduces cerebral oedema
and infarct area in rats with cerebral I/R

The results of the brain oedema test (Fig. 2A)
showed that the water content of brain tissue in the

4

*%

v T
g
w
f
3
S 29 #it
S T
B #t
[=)
E

0 T T T

Sham I/R TL-L TL-M TL-H

Fig. 1. Effect of triptolide on the neurological
deficit in rats with cerebral I/R. At 24 hours after
reperfusion, the neurological deficit of rats in
each group was scored. *p < 0.05 vs. Sham group;
#p < 0.01 vs. I/R group. I/R — ischemia-reperfu-
sion, TL-L—12.5mg/kgtriptolide, TL-M—-25mg/kg
triptolide, TL-H — 50 mg/kg triptolide.
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Fig. 2. Effects of triptolide on brain function in rats with I/R. At 24 hours after reperfusion, the water content
of brain tissue (A) and infarct area (B) in rats were measured. *p < 0.05 vs. Sham group; #p < 0.05 vs. I/R
group. I/R —ischemia-reperfusion, TL-L— 12.5 mg/kg triptolide, TL-M — 25 mg/kg triptolide, TL-H — 50 mg/kg

triptolide.

I/R group was significantly increased compared with
the Sham group. Compared with the I/R group, the
water content of the brain tissue in the TL-L, TL-M,
TL-H groups was decreased and in a concentra-
tion-dependent manner (p < 0.05).

At 24 hours after I/R, the results of TTC staining
(Fig. 2B) showed that there was no infarct in the
brain tissue of rats in the Sham group. Compared
with the Sham group, the cerebral infarction area
in the I/R group was significantly larger (p < 0.05).
Compared with the I/R group, the cerebral infarction
area of the TL-L, TL-M, and TL-H groups was signifi-
cantly reduced (p < 0.05), and in a concentration-de-
pendent manner. The results suggested that triptol-
ide reduced cerebral oedema and infarct area in the
rats with cerebral I/R, so as to reduce or delay the
pathological process of reperfusion injury.

Changes in Nissl staining of neurons
in rats with cerebral I/R after triptolide
intervention

The results of the Nissl staining (Fig. 3) showed
that the vertebral cells in the hippocampal region of
all rats in the Sham group arranged neatly and com-
pactly, with abundant and deeply stained Nissl bod-
ies. Compared with the Sham group, the neurons in
the hippocampal region in the I/R group were sparse,
with decreased Nissl bodies and a massive prolifera-
tion of glial cells. Compared with the I/R group, glial
cells were proliferated, the number of neurons and
Nissl bodies was reduced in the TL-L, TL-M, and TL-H
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groups, but the degree was alleviated compared
with the I/R group; the higher the TL concentration,
the lower the degree of neuronal injury.

Triptolide inhibits inflammatory
response in rats after I/R

The results of ELISA (Fig. 4) showed that, com-
pared with the Sham group, the expression levels of
TNF-a, IL-6, IL-8 and IL-1B in the brain tissue of rats in
the I/R group were significantly elevated. Compared
with the I/R group, the expression levels of TNF-a,
IL-6, IL-8 and IL-1B in TL-L, TL-M, TL-H groups were
decreased in a concentration-dependent manner.

Triptolide improves the ability of
antioxidation in rats with cerebral I/R

Compared with the rats in the Sham group, the
levels of ROS and MDA were significantly increased
while the level of SOD was significantly decreased
in the I/R group (p < 0.05). Compared with the I/R
group, the levels of ROS and MDA in TL-L, TL-M and
TL-H groups decreased significantly, while the level
of SOD increased obviously (p < 0.05), and in a con-
centration-dependent manner (Fig. 5).

Triptolide inhibits Wnt/p-catenin
signalling pathway in brain tissue
of rats with cerebral I/R

In order to verify the molecular mechanism of
triptolide on the repair of brain injury in rats with
cerebral I/R, we studied the effect of triptolide on
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Whnt/B-catenin signalling pathway. The results of
Western blot (Fig. 6) showed that, compared with
the Sham group, the expression levels of Wntl,
B-catenin, c-Myc and Cyclin-D1 in the brain tissue
of rats in the I/R group were significantly increased.
Compared with the I/R group, the expression lev-
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Fig. 3. Protective effects of triptolide on neurons
in rats with cerebral I/R. Nissl staining (magnifica-
tion, 200x) to detect nerve tissue damage in rats.
I/R — ischemia-reperfusion, TL-L — 12.5 mg/kg trip-
tolide, TL-M — 25 mg/kg triptolide, TL-H — 50 mg/kg
triptolide.

els of Wnt1, B-catenin, c-Myc and Cyclin-D1 in TL-L,
TL-M and TL-H groups were significantly reduced
in a concentration-dependent manner (p < 0.05).
These results suggested that triptolide could repair
brain injury in rats with cerebral I/R by regulating
Whnt/B-catenin signalling pathway.
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Fig. 4. Effect of triptolide on inflammation in
rats with cerebral I/R. At 24 hours after reperfu-
sion, the brain tissues of rats were collected and
the expressions of inflammatory factors TNF-a,
IL-6, IL-8 and IL-1p were detected by ELISA.
*p < 0.05 vs. Sham group; #p < 0.05 vs. I/R group.
I/R — ischemia-reperfusion, TL-L — 12.5 mg/kg
triptolide, TL-M — 25 mg/kg triptolide, TL-H -
50 mg/kg triptolide.
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Discussion

Tripterygium wilfordii Hook F has a variety of
pharmacological activities such as improving micro-
circulation, immunomodulation, dilating blood ves-
sels, inhibition of platelet aggregation, and antitu-
mor activity [28]. A large amount of literature has
confirmed that triptolide is the main active com-
pound of TwHF with the effects of anti-inflamma-
tion and immunodepression. Triptolide is now clin-
ically used for the treatment of inflammatory and
autoimmune diseases such as rheumatoid arthritis,
systemic lupus erythematosus, and kidney disease
[29]. Current pharmacological studies have shown
that triptolide also has a certain therapeutic effect
on ischemic stroke [2]. Hao et al. [15] found that
triptolide could reduce the cytotoxicity and apop-
tosis induced by OGD, and inhibit the activation of
NF-kB and p38 MAPK induced by TNF-a in vitro,
while triptolide also had a neuroprotective effect on
rat models with middle cerebral artery embolization
in vivo. It has also been reported that the neuro-
logical deficit is improved and the number of neu-
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Fig. 5. Effects of triptolide on the activities of
SOD, ROS and MDA in rats with cerebral isch-
emia-reperfusion. *p < 0.05 vs. Sham group;
#p < 0.05 and #p < 0.01 vs. I/R group. I/R —isch-
emia-reperfusion, TL-L — 12.5 mg/kg triptolide,
TL-M — 25 mg/kg triptolide, TL-H — 50 mg/kg
triptolide.
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Fig. 6. Effect of triptolide on Wnt/B-catenin signalling pathway in brain tissue of rats with cerebral I/R.
Western blot was used to detect the protein expression levels of Wnt1, B-catenin, c-Myc and Cyclin-D1 in
the rat model of cerebral I/R injury after treated with different doses of triptolide. *p < 0.05 vs. Sham group;
#p < 0.05 and ##p < 0.01 vs. I/R group. I/R — ischemia-reperfusion, TL-L — 12.5 mg/kg triptolide, TL-M —

25 mg/kg triptolide, TL-H — 50 mg/kg triptolide.

trophils infiltration and neuronal apoptosis were
reduced in the rat MCAO models by down-regulating
the expression of iINOS, COX-2, GFAP and NF-kB, ele-
vating Bcl-2 expression and reducing the expression
of Caspase-3 [2]. In addition, Li et al. also found that
triptolide exerts neuroprotective effects in cerebral
ischemia by regulating cellular autophagy and apop-
tosis of signalling pathways [17]. In this study, the
rat model of focal cerebral I/R was established by
the suture-occluded method, so as to investigate
the therapeutic mechanism of triptolide. The results
of this study confirmed that, compared with the I/R
group, the neurological impairment score, cerebral
infarction area, neuron injury and brain oedema in
rats with cerebral I/R in the TL-L, TL-M, TL-H groups
were decreased significantly and in a concentra-
tion-dependent manner, indicating that triptolide
can significantly slow down the brain injury induced
by I/R, which is consistent with the above literature.

A large number of studies have confirmed that
a large number of ROS would generate, which could
increase the content of MDA and consume SOD to
decrease its activity during the acute phase of cere-
bral I/R in rats [3]. And the high production of free
radicals is the main cause of delayed neuronal dam-
age. For one thing, cerebral I/R leads to new oxygen
supply to ischemic tissue, which activates xanthine
oxidase, produces superoxide anion free radicals and
attacks neuronal membranes and microvessels rich
in double bonds of unsaturated fatty acids, causing
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chain reaction of lipid peroxidation and disturbance
of microcirculation, thus resulting in a large number
of neuronal damage. For another thing, cerebral I/R
continues the conversion from alkane radicals to
MDA, which are stopped due to oxygen depletion
during ischemia, resulting in a new vicious circle.
At this time, the antioxidants in the body are large-
ly consumed by free radicals, and the free radicals
produced by the reaction have exceeded the body’s
ability to remove them; the rapid accumulation of
free radicals in ischemic tissues certainly further
attack the biofilm structure of other cells, causing
more cell necrosis [13,22,32]. This study showed that
triptolide significantly increased the content of SOD
to reduce the production of ROS and to reduce the
level of MDA after cerebral I/R in rats. It is suggested
that triptolide has the effect of scavenging free radi-
cals, improving the ability of antioxidation, reducing
the production of free radicals and blocking its chain
reaction during cerebral I/R, so as to protect isch-
emic brain tissue from free radical damage.

There are various mechanisms of I/R-induced
injury. Pro-inflammatory response, like ROS, also
plays an important role in the pathogenesis of I/R
[5]. Reducing the pro-inflammatory response can
significantly reduce I/R-induced injury [11]. In the
present study, we found that the expression of
pro-inflammatory factors TNF-a, IL-6, IL-8, and IL-1P
in the brain tissue of I/R rats are all up-regulated,
and triptolide could inhibit their expression. Studies
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have shown that the Wnt/B-catenin pathway also
plays an important role in the expression of various
inflammatory mediators [9]. The activation of Wnt3a
in mouse microglia leads to the expression and
release of IL-6, IL-12 and interferon [14]. Meanwhile,
Wnt/B-catenin signalling pathway is involved in the
development of BBB, and its regulatory disorder will
lead to the destruction of BBB [30,34]. In addition,
the activation of Wnt/B-catenin signalling pathway
could promote nerve regeneration and nerve func-
tion recovery after focal cerebral ischemia. Wntl,
B-catenin, c-Myc and Cyclin-D1 are the key factors
of Wnt/B-catenin signalling pathway [33]. The sig-
nificant activation of the above proteins was found
after cerebral ischemia, while the activation degree
of Wnt/B-catenin signalling pathway was able to be
reduced after intervention with different doses of
triptolide.

In conclusion, triptolide significantly reduces
the neurological impairment score, cerebral infarct
size and cerebral oedema, increases SOD activi-
ty, decreases the content of MDA and ROS, reduc-
es neuronal injury, and down-regulates the protein
expression of Wntl, B-catenin, c-Myc and Cyclin-D1
in Wnt/B-catenin signalling pathway. These results
indicate that the neuroprotective effect of triptolide
on cerebral I/R rats may be achieved by regulating
the expression of proteins related to Wnt/B-caten-
in signalling pathway. The conclusions of this study
need to be verified by follow-up animal experiments
and clinical tissue specimens, which are worthy of
a systematic in-depth study to provide experimen-
tal evidence for the treatment of cerebral I/R injury
diseases.
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