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Abstract OBJECTIVES: Intracerebral hemorrhage (ICH) is a serious public health problem 
with high mortality and morbidity. The current study aims to investigate the 
effects of rosiglitazone on the microglial distribution and the expression of PPARγ 
and CD36 in the ICH rat model. 
METHODS NEW: Sprague-Dawley male rats (n=116) were randomly divided 
into four groups: control, ICH, rosiglitazone, and PPARγ antagonist (GW9662). 
Hematoxylin-eosin staining was used to observe the brain edema in the ICH rat 
model. The effect of rosiglitazone on the expression of OX-42, a microglial marker, 
was evaluated by immunohistochemistry. Immunohistochemistry, quantitative 
real-time PCR, and western blot were utilized to assess the role of rosiglitazone in 
the expression of PPARγ and CD36. 
RESULTS: ICH rats exhibited a remarkable brain edema at 72 h. OX-42 expression 
was significantly increased in brain tissues of ICH rats. Rosiglitazone remarkably 
promoted the OX-42 expression in ICH rats, whereas GW9662 suppressed OX-42 
expression. In addition, immunohistochemistry analysis showed that rosiglitazone 
markedly enhanced the expression of PPARγ and CD36 in brain tissues around 
the hematoma in ICH rats, while GW9662 inhibited their expression in ICH rats. 
Moreover, rosiglitazone significantly promoted the mRNA and protein expression 
of PPARγ and CD36 in the brain tissues of ICH rats, while GW9662 showed the 
opposite trend. 
CONCLUSION: Rosiglitazone may improve microglial distribution via promoting 
the expression of PPARγ and CD36 around the hematoma in the ICH rat model, 
which may provide effective therapeutic targets for the treatment of ICH. 
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INTRODUCTION
Intracerebral hemorrhage (ICH), a life-threatening 
type of stroke, is one of the leading causes of death 
and injury worldwide (Duan et al. 2016). Intracerebral 
haemorrhage constituted 27.9% of all new strokes in 
2019. The absolute number of ICH globally increased 
by 43.0% (41.0-45.0) from 1990 to 2019 and deaths 
increased by 37.0% (22.0-51.0) (Kisa et al. 2021). The 
pathology of  ICH is very complex, including primary 
and secondary brain injury (de Oliveira 2020). 
Primary brain injury refers to damage to brain tissue 
caused by hematoma in a few minutes or hours after 
ICH, which can be reduced by removing the hema-
toma and removing the occupying effect (Keep et al. 
2012). Secondary brain injury is caused by hematoma, 
and oxidative stress, which is induced by inflamma-
tion, degradation products of erythrocyte, and ROS 
released by microglial/macrophage (Lan et al. 2017; 
Qureshi & Qureshi 2018). Secondary brain injury is 
the key to determine the prognosis of ICH. Timely 
clearance of red blood cells and release of cytotoxic 
substances can effectively ameliorate secondary brain 
injury, thus decreasing the disability rate and mortality 
of ICH (Qureshi et al. 2016). Therefore, it is necessary 
to understand the pathogenesis of ICH progress for the 
treatment of ICH.

Microglia, accounting for 10% of all glial cells, are 
the most important immune effector cells of the central 
nervous system and exert a vital role in secondary brain 
injury after ICH (Zhang et al. 2017). A previous study 
reported that microglia are activated after ICH, and 
recognized and phagocytized red blood cells through 
CD36, a receptor on the surface of their cell membranes 
(Jesberger & Richardson 1991). CD36 is a type II scav-
enger receptor, which can bind to modified lipids on 
symmetric red cell ghosts or apoptotic neutrophils 
(Fadok et al. 1998). CD36 plays an important role in 
hematoma absorption. For example, Fang et al. exam-
ined hematoma absorption in CD36-deficient ICH 
patients and found that CD36 regulated the hematoma 
absorption which was remarkably associated with the 
prognosis of patients (Fang et al. 2014). Flores et al. 
discovered that upregulation of CD36 could promote 
hematoma resolution (Flores et al. 2016). Therefore, the 
protective effect of activated microglia on the central 
nervous system after ICH may be via upregulation 
of CD36.

Peroxisome proliferator-activated receptor-
gamma (PPARγ) is a transcription factor located 
in the nuclear membrane (Berger & Moller 2002). 
The PPARγ agonists include prostaglandin D2, fatty 
acid, non-steroidal anti-inflammatory drugs, and 
thiazolidinedione (rosiglitazone and pioglitazone) 
(Sundararajan et al. 2006). PPARγ agonists can reduce 
secondary brain injury and have a protective effect on 
nerve cells (Qureshi & Qureshi 2018; Wu et al. 2015). 
A recent study has been shown that PPARγ had a 

neuro-protective effect by inhibiting tissue inflamma-
tion in animal models of  cerebral ischemia, cerebral 
hemorrhage, and spinal cord injury (Qureshi et al. 
2016). Upregulation of  PPARγ promoted hematoma 
clearance and improved overall prognosis of  cerebral 
hemorrhage in rat models (Wu et al. 2016; Han et al. 
2008). Rosiglitazone is a  special activator of PPARγ 
and has been widely studied in neurology (Fischer 
et al. 2017). In ischemic brain disease, rosiglitazone can 
lower the inflammatory response and the autophagy 
of nerve cells (Kollmar et al. 2012). Rosiglitazone has 
also been proven to prevent recurrent stroke and other 
vascular events in patients with transient ischemia or 
stroke (Wang et al. 2017). However, the mechanism by 
which rosiglitazone promotes hematoma clearance in 
ICH rat model remains unknown.

In the present study, an ICH rat model was 
constructed to investigate the effect of rosiglitazone on 
microglial distribution. Additionally, the expression 
of PPARγ and CD36 in ICH rats was detected using 
immunohistochemistry, western blot and quantitative 
reverse transcription PCR (qRT-PCR). This study gives 
us a deep insight into the mechanism by which rosigli-
tazone regulates the microglial distribution after ICH.

MATERIALS AND METHODS
Animals
Estrogen has a protective effect on ICH, which reduces 
the success rate of modeling to some extent (Kirkman 
et al. 2011; Xiao et al. 2021). The effect of andro-
gens on ICH is relatively small. Male rats have been 
selected in many studies (Zhang et al. 2021; Zhang 
et al. 2019). Therefore, we used male rats. A total 
of 116 healthy Sprague-Dawley male rats (each weight 
about 250-300  g) were procured from the Animal 
Experimental Center of Guizhou Medical University. 
Rats were given free access to food and water. All 
experimental procedures were approved by the Ethical 
Committee and the Animal Experimental Committee 
of Affiliated Hospital of Guizhou Medical University.

Preparation of the ICH rat model
The rats were anesthetized with 10% chloral hydrate 
(350 mg/kg intra-peritoneally) and fixed on a stereo-
taxic frame to expose the skull and reveal the bregma. 
A 1.5 mm diameter cranial burr hole was drilled into 
the skull (coordinates: 1.0 mm anterior to the bregma, 
3.5 mm right lateral to the midline). Next, 1  mL 
of  autologous arterial blood was obtained from the 
central artery of the rat tail and immediately injected 
into an Eppendorf tube containing anticoagulants. 
Then, about 50 μL blood was inserted into the burr hole 
(6 mm deep) using a microinjector. First, 10 μL blood 
was delivered at a rate of 10 μL/min and the needle was 
kept stationary for 1 min. Following this, the remaining 
40 μL blood was delivered slowly. After 2 min, the 
needle was slowly withdrawn. After the operation, the 
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skull hole was sealed with bone wax and wrapped using 
sterile dressings.

Experimental groups
The 116 rats were randomly allocated into 4 groups: 
control group (n=20), ICH group (n=32), PPARγ 
agonist group (RSG group, n=32), and PPARγ antago-
nist group (GW9662 group, n=32). No rats died during 
the sham-operated procedure and ICH surgery. In the 
control group, the animals only received the puncture 
without injection of blood into the brain. In the other 

three groups, autologous arterial blood taken from 
the central artery of the rat tail was injected into the 
basal ganglia to establish the ICH model. The dosage 
and time points of rosiglitazone was chosen according 
to the preliminary experiments and relevant references 
(Yao et al. 2015; Sagir et al. 2018; Zhao et al. 2007). In 
the RSG group, rats were given rosiglitazone (3 mg/kg) 
by gavage for 3 days before modeling. Next, the 
rats were given rosiglitazone by gavage at 1 h after 
modeling, and then rosiglitazone was given daily until 
the rats were sacrificed. In the GW9662 group, rats were 

Fig. 1. HE staining of the brain tissues in the ICH 
group at different time points was observed under 
the light microscope. (a) The morphology of the 
brain cells was normal at 6 h after modeling. (b) 
Patchy hemorrhagic foci and edema of surrounding 
tissues was observed at 24 h after modeling. (c) At 
48 h after modeling, massive hemorrhagic foci and 
infiltration of a large number of inflammatory cells 
was observed around the hematoma. (d) The tissue 
edema was the most obvious at 72 h after modeling. 
The arrow indicates inflammatory cells. 
Magnification: ×100. 

Fig. 2. Expression of the microglial marker, OX-42, in the tissues around the hematoma was observed under the light microscope at 
different time points after modeling. (a) 6 h, (b) 24 h, (c) 48 h and (d) 72 h after modeling. The positive expression of microglia labeled 
with OX-42 increased with time. The arrow indicates microglia expression. Magnification: ×200. *p < 0.05; ** p < 0.01.
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(HRP) secondary antibody (1:2000, ab205719, Abcam) 
for 1 h at room temperature. Finally, 3, 3’-diamino-
benzidine tetrahydrochloride (DAB) and hematoxylin 
staining were carried out. Images were captured under 
a microscope (Nikon, Tokyo, Japan). Image J software 
was used to determine OX-42, PPARγ and CD36 posi-
tive areas.

Western blot analysis
The brain tissues were treated with RIPA lysis buffer 
(Thermo, USA) to obtain total protein. The protein 
concentration was measured using a BSA kit (TaKaRa, 
Dalian). Then, approximately 20 μg protein was sepa-
rated using 10% sodium dodecyl sulfate polyacrylamide 
gel electrophoresis and transferred onto a polyvinyli-
dene fluoride (PVDF) membrane (Thermo Scientific, 
Madison, WI, USA). PVDF membranes were blocked 
with TBST solution containing 5% skim milk at room 
temperature for 3 h. The membranes were then incu-
bated overnight with rabbit primary antibodies against 
PPARγ (1:1000, ab310323, Abcam), CD36 (1:1000, 
ab252922, Abcam), and beta-actin (1:1000, ab8227, 
Abcam) at 4°C followed by incubating with Goat Anti-
Rabbit IgG H&L (HRP) secondary antibody (1:2000, 
ab97051, Abcam) for 1 h at room temperature. Finally, 
images were scanned and analyzed using a Quantity 
One Imaging System.

qRT-PCR
Total RNA was extracted from the brain tissues using 
TRIzol reagent (Invitrogen, USA). The first-strand 
cDNA was synthesized using the RevertAid First Strand 

intra-peritoneally injected with GW9662 (4 mg/kg) 
-dissolved in 10% dimethylsulfoxide after successful 
establishment of the ICH model. We selected the time 
points for testing according to the relevant references 
(Wang 2010; Fei et al. 2019). All groups of rats were 
sacrificed at 6 h, 24 h, 48 h, and 72 h, and brain tissues 
were collected for examination.

Hematoxylin-eosin (HE) staining
The brain tissues at the lesion side (0.5×0.5×0.5 cm3) 
were taken for HE staining. The brain tissues were 
put in 10% formaldehyde solution for tissue fixation, 
then placed in the embedding box and finally rinsed 
under running water for 30 min. Then the tissue 
was embedded in paraffin. The staining process was 
performed as follows: hematoxylin staining, eosin 
staining, transparency, and sealing. Finally, images were 
collected and analyzed. 

Immunohistochemistry
Brain tissues were put in the oven and baked for 30 min. 
Brain tissue slides were deparaffinized, dehydrated in 
alcohol and washed with phosphate buffer saline (PBS) 
three times. Then, antigen retrieval was performed by 
boiling the sections in 0.01 M sodium citrate buffer. 
The sections were blocked with 5% BSA and incubated 
overnight with rabbit anti-PPARγ (1:200, ab310323, 
Abcam), rabbit anti-CD36 (1:1000, ab252922, Abcam), 
and mouse anti-OX-42 (1:500, MA1-21591, Invitrogen) 
primary antibodies at 4°C followed by incubating with 
Goat Anti-Rabbit IgG H&L (HRP) secondary antibody 
(1:200, ab97051, Abcam) or Goat Anti-Mouse IgG H&L 

Fig. 3. Expression of the microglial marker, OX-42, in the tissues around the hematoma of each group 72 h after modeling. (a) control 
group, (b) ICH group, (c) RSG group (PPARγ agonist group), (d) GW9662 group (PPARγ antagonist group). The arrow indicates microglia 
expression. Magnification: ×200. ** p < 0.01 versus the control group. ## p < 0.01 versus the ICH group.
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cDNA synthesis kit (Thermo Fisher Scientific, MA, 
USA). qRT-PCR analyses of PPARγ and CD36 mRNAs 
were carried out on an ABI Q6 real-time PCR machine 
(Applied Biosystems Inc., MA, USA) using QuantiFast 
SYBR Green PCR Kit (Qiagen, Hilden, Germany). The 
PCR cycling parameters were: 95°C for 5 min, 40 cycles 
of 95°C for 10 s and 60°C for 30 s followed by a melting 
curve. Every sample was assayed in triplicates. The rela-
tive gene expression was determined using the 2-ΔΔCT 

method. All the primers were synthesized by Invitrogen 
(Beijing, China). Glyceraldehyde-3-phosphate dehy-
drogenase (GAPDH) was used as an internal control. 
The primers are displayed in Table S1.

Statistical analysis
All data were analyzed using the SPSS 17.0 software. 
The data were expressed as mean ± standard devia-
tion. Statistical differences between more than two 
groups were assessed by one-way analysis of variance 
(ANOVA) followed by Tukey’s multiple comparisons. 
p < 0.05 was considered statistically significant.

RESULTS
Characteristics of ICH model in rats
We firstly constructed the ICH rat model and then veri-
fied whether the modeling was successful. As shown in 
Fig. S1, in the ICH rat model, the hematoma was formed 
in the right basal ganglia of the brain and generated 
a compression in the surrounding tissues. Even partial 
hematoma resulted in deviation of the midline. In addi-
tion, the brain tissues of the ICH rats were observed 

under the light microscope through HE staining. In the 
6 h model group, cells in each layer of the brain tissue 
were closely arranged and had a complete structure. 
The nerve cells showed slight edema, the cytoplasm and 
core were evenly stained and the cell morphology was 
clear (Fig. 1a). In the 24 h model group, tissues around 
the hematoma were edematous, glial cells were swollen 
and the cell morphology was still clear (Fig. 1b). In the 
48h model group, a large number of inflammatory cells 
were seen around the hematoma, glial cells and nerve 
cells were evidently swollen and a few nerve cells were 
necrotic (Fig. 1c). In the 72 h model group, the edema 
of the tissue cells was the most obvious. The interstitial 
space was also increased and some of the nerve cells 
were dead (Fig. 1d). These results indicated that the 
ICH rat model was successfully established.

Rosiglitazone promotes the expression of OX-42, 
a microglial marker, in the brain tissues
Immunohistochemistry was used to detect the expres-
sion of OX-42, a microglial marker, in the brain tissues 
after ICH. The number of OX-42 positive microglia was 
increased from 6 h to 72 h, indicating that the infiltra-
tion of microglia was enhanced (Fig. 2). In addition, 
the expression of OX-42 in the ICH group was statis-
tically higher than that in the control group (Fig. 3a, 
3b). Rosiglitazone pretreatment markedly increased 
OX-42 expression in the ICH rats (Fig. 3b, 3c), whereas 
GW9662 dramatically suppressed OX-42 expression in 
the ICH rats (Fig. 3b, 3d). These results revealed that 
rosiglitazone could promote microglial distribution 
around the hematoma.

Fig. 4. Expression of PPARγ in the surrounding tissues of each group 72 h after modeling. (a) control group, (b) ICH group, (c) RSG 
group (PPARγ agonist group), (d) GW9662 group (PPARγ antagonist group). The arrow indicates PPARγ expression. Magnification: ×200. 
* p < 0.05 versus the control group. #p < 0.05 and ## p < 0.01 versus the ICH group.
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Rosiglitazone promotes the expression of PPARγ and 
CD36 around the hematoma after ICH 
The expression of PPARγ and CD36 around the hema-
toma was determined in all groups using immunohis-
tochemical methods. The expression of PPARγ and 
CD36 were remarkably increased in the ICH group 
in comparison with the control group (Fig. 4a, 4b, 5a, 
5b). After rosiglitazone stimulation, the expression 
of PPARγ and CD36 was significantly enhanced in the 
ICH rats (Fig. 4b, 4c, 5b, 5c). Conversely, after adminis-
tration of GW9662, the expression of PPARγ and CD36 
was significantly inhibited in the ICH rats (Fig. 4b, 4d, 
5b, 5d).

Rosiglitazone promotes the mRNA and protein 
expression of PPARγ and CD36 in the brain tissues
The mRNA and protein expression levels of PPARγ in 
the brain tissues were detected at 6 h, 24 h, 48 h, and 72 
h after ICH onset. The results showed that the mRNA 
and protein expression levels of PPARγ in the brain 
tissues were significantly increased at 48h and 72h after 
ICH (Fig. 6a, c). Rosiglitazone remarkably enhanced 
the mRNA and protein expression of PPARγ, but 
GW9662 had the opposite effect in brain tissues of ICH 
rats. Simultaneously, the mRNA and protein expression 
of CD36 in the brain tissues was also detected at 6 h, 24 
h, 48 h, and 72 h after ICH onset. As shown in Fig. 6b 
and Fig. 6c, the mRNA and protein expression levels 
of CD36 were significantly enhanced after ICH (Fig. 6b, 
c). Additionally, rosiglitazone significantly promoted 
the mRNA and protein expression of CD36, whereas 
GW9662 did the opposite in brain tissues of ICH rats.

DISCUSSION
Microglia are immune effector cells of the central 
nervous system, which belong to the mononuclear 
phagocyte system (Taylor & Sansing 2013). Under 
stress, microglia shift into M1 phenotypes, resulting in 
releasing inflammatory factors and promoting neuro-
inflammatory responses. After the inflammation fades 
away, microglia transform into M2 phenotypes and 
exert a role in neuroprotection (Zhang et  al. 2018). 
They are closely related to the development of  brain 
function and the stability of nervous system. Emerging 
evidence have confirmed that microglia activa-
tion plays a key role in secondary brain injury after 
ICH (Zhang et al. 2017; Wang & Dore 2007). Under 
normal conditions, microglia are in a static state. Once 
affected by changes in the external environment, they 
showed strong phagocytosis (Streit et al. 1999). Studies 
have shown that when the central nervous system is 
damaged or in a state of disease, microglia can achieve 
homeostasis by phagocytizing hematoma, promoting 
nervous system repair, and clearing toxic substances 
(Mammadov et al. 2012; Lull & Block 2010). Previous 
studies have shown that activated microglia enhanced 
the clearance of hematomas after ICH and promoted 
the recovery of neural function (Zhao et al. 2009; 
Xi et al. 2014). In our study, rosiglitazone remark-
ably enhanced the expression of OX-42, a microgial 
marker, around the hematoma in the ICH rat model. 
This confirmed that rosiglitazone could promote 
the microglial distribution to improve hematoma 
clearance. 

Fig. 5. Expression of CD36 in the surrounding tissues of each group 72 h after modeling. (a) control group, (b) ICH group, (c) RSG group 
(PPARγ agonist group), (d) GW9662 group (PPARγ antagonist group). The arrow indicates CD36 expression. Magnification: ×200. 
**p < 0.01 versus the control group. #p < 0.05 versus the ICH group.
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Fig. 6. Relative mRNA and 
protein expression of PPARγ 
and CD36 in the brain 
tissues after ICH. (a) Relative 
mRNA expression of PPARγ 
was detected by qRT-PCR. (b) 
Relative mRNA expression 
of CD36 was detected by qRT-
PCR. (c) Protein expression 
of PPARγ and CD36 in 
different groups at 6 h, 24 h, 
48 h and 72 h after modeling 
was determined by western 
blot. *p < 0.05 and ** p < 0.01 
versus the control group. 
## p < 0.01 versus the ICH 
group.
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Recently, increasing evidence revealed that PPARγ 
participated in the activation of microglia/macrophages 
and reduction of oxidative stress and inflammation 
(Zhao et al. 2015; Gonzales et al. 2013). The neurolog-
ical role of PPARγ agonists has been widely studied (Yu 
et al. 2008). Studies in animal models of ICH showed 
that PPARγ agonists inhibited the release of pro-inflam-
matory mediators produced by microglia/macrophages 
(such as, IL-1β, iNOS, and TNF-α), while increased the 
levels of anti-inflammatory cytokines (such as, IL-10, 
TGF-β, etc.) (Standiford et al. 2005; Zhao et al. 2016). 
In vitro, PPARγ agonists interfere with inflammatory 
responses in the process of microglial activation (Ricote 
et al. 1998; Park et al. 2003). PPARγ agonists exert 
a crucial role in transition of microglial phenotypes and 
neuroprotection. Pioglitazone alleviated cognitive defi-
cits in male rat offspring via PPARγ-dependent regu-
lation of microglial phenotypes (Han et al. 2020). In 
addition, PPARγ is expressed in microglia and PPARγ 
activation in microglia may modulate the phenotypic 
change of microglia (Wen et al. 2018). Rosiglitazone, 
which has PPARγ activating ability, regulates microglia 
indirectly. Krishna et al. found that PPAR-γ activa-
tion by rosiglitazone enhanced microglial phagocytic 
activity (Krishna et al. 2021). Song et al. investigated 
the mechanism of rosiglitazone against secondary brain 
injury caused by cerebral hemorrhage and revealed that 
rosiglitazone could raise the thrombin-induced anti-
oxidative ability of microglia (Song et al. 2018). Wu 
et al. found that rosiglitazone enhanced perihematomal 
PPARγ levels. They also found that after rosiglitazone 
was infused into the hematoma area, it mitigated blood-
brain barrier (BBB) disruption, thereby effectively 
lowering secondary injury to the brain and improving 
neurological function in rabbits (Wu et al. 2016). In 
accordance with these results, in this study, rosigli-
tazone significantly promoted the mRNA and protein 
expression levels of PPARγ in ICH rats. 

CD36 is widely present in microglia, platelets, and 
vascular endothelial cells (Silverstein & Febbraio 2009). 
Activated-microglia can recognize and phagocytize 
erythrocytes through the scavenger receptor CD36 after 
ICH (Jesberger & Richardson 1991). The previous study 
has demonstrated that CD36 could mediate hematoma 
absorption (Fernandezlopez et  al. 2016; Serghides 
2012). CD36 can be regulated by PPARγ (Zhao et al. 
2009). Rosiglitazone-induced CD36 increase resolves 
inflammation via the PPARγ pathway (Ballesteros 
et  al. 2013). Another study has reported that activa-
tion of PPARγ could help activate microglia to remove 
necrotic or apoptotic cells by up-regulating the expres-
sion of CD36 on the cell surface (Flores et al. 2016). 
Consistent with these findings, in our study, we discov-
ered that rosiglitazone dramatically increased CD36 
expression in the ICH rats. 

The neuroprotective effects of microglia on ICH 
through the PPARγ/CD36 pathway has been reported. 
For example, wogonin improved neurological recovery 

after ICH by promoting the expression of Axl, MerTK, 
CD36, and LAMP2 in microglia through the PPAR-γ 
pathway (Zhuang et al. 2021). Vitamin D facilitated 
hematoma clearance after ICH and enhanced the levels 
of CD36 and PPAR-γ in the brain (Liu et al. 2022). 
ISO-alpha-acids improved ICH performance by trans-
forming microglia through the PPARγ-CD36 pathway 
in ICH rats (Zhao et al. 2020). Thus, we speculated 
that rosiglitazone promotes microglial distribution via 
activation of PPARγ and CD36 through the PPARγ 
pathway.

In summary, our study demonstrated that rosi-
glitazone could regulate the microglial distribution 
around the hematoma in the ICH rat model and 
promote the expression of PPARγ and CD36 through 
the PPARγ pathway. Our findings offer novel insights 
into the mechanism by which rosiglitazone promotes 
microglial distribution after ICH.
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Supp. Tab. 1. Sequences of forward and reverse primers used in the qRT-PCR experiment

Gene name Primers name Primers sequence

PPARγ
PPARγ-F 5’- TACCACGGTTGATTTCTC -3’

PPARγ-R 5’-GCTCTACTTTGATCGCACT -3’

CD36
CD36-F 5’- ATGAGACTGGGACCATCGGC -3’

CD36-R 5’-CAACAAACATCACTACTCCAACACC -3’

GAPDH
GAPDH-F 5’-CCTTCCGTGTTCCTACCCC-3’

GAPDH-R 5’-GCCCAGGATGCCCTTTAGTG-3’

SUPPLEMENTARY FILES

Supp. Fig. 1. Coronal profile of the brain tissues in the ICH rat model.


