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Hippocampal astrocytes in juvenile rats with persistent epilepsy: the role of cannabinoid receptor type 2
in regulating MAPK pathway
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110004, Liaoning Province, China)

Abstract

BACKGROUND: Astrocyte proliferation is an important morphological change in epilepsy. Proliferated glial cells can produce cytokines, and
in turn activates JAK/STAT signal transduction to promote glial cell proliferation, which affects the occurrence and recurrence of epilepsy.
Astrocytes and signal transduction pathways interact with each other to play a role in the pathogenesis of epilepsy.

OBJECTIVE: To investigate the effect of cannabinoid receptor type 2 (CB2R) on the activation of ERK, p38, and JNK proteins in astrocytes
and MAPK pathways in juvenile rats with persistent epilepsy.

METHODS: Forty healthy male Sprague-Dawley rats (18-21 days old) were randomly divided into four groups: normal control group, epilepsy
model group, CB2R agonist JWH133 group, CB2R antagonist AM630 group. The normal control group was given only normal saline. In the
other groups, rats were intraperitoneally injected with lithium chloride and pilocarpine to establish epilepsy models, and different interventions
were performed. Twenty-four hours after the onset of epilepsy, brain tissues were taken. Co-expression of GFAP and p-ERK, p-p38, and
p-JNK in hippocampal tissue was detected by immunofluorescence. Real-time PCR was used to detect the expression of GFAP mRNA in
hippocampal tissue.

RESULTS AND CONCLUSION: The co-expression of GFAP/p-ERK and GFAP/p-p38 was significantly higher in the epilepsy model group
than the normal control group (P < 0.05), significantly lower in the JWH133 group than the epilepsy model group (P < 0.05), and significantly
higher in the AM630 group than the JWH133 group (P < 0.05). The co-expression of GFAP/p-IJNK was significantly lower in the epilepsy
model group than in normal control group (P < 0.05), significantly higher in the JWH133 group than the epilepsy model group (P < 0.05), and
significantly lower in the AM630 group than the JWH2133 group (P < 0.05). The mRNA expression of GFAP was significantly decreased in the
epilepsy model group compared with the normal control group (P < 0.05), significantly increased in the JWH133 group compared with the
epilepsy model group (P < 0.05), and significantly reduced in the AM630 group compared with the JWH133 group (P < 0.05). Therefore,
CB2R can regulate the expression of ERK, p38, JNK proteins in the MAPK pathway, thereby affecting astrocytes in the hippocampus of

juvenile rats with persistent epilepsy.
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S FARFN A B 20 Ltk RTG53, BUHARAR, 1%
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Table 1 Primer sequences
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B-actin F: 5-GGA GAT TAC TGC CCT GGC TCC TA-3’
R: 5-GAC TCATCG TACTCC TGC TTG CTG-3

GFAP F: 5-TAG GAG TGG TAG GGCAGACTT G -3’
R: 5-GCAACC AGG AAT AGA CCT TCA CAA-3
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T EARFHRKAFEARMAL KL, P<0.058%ERE &EMH
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T, PACALX W (P < 0.05), 17 IWH1334 4 i 152 774
HA P (P < 0.05), JWH1334H 5 IE F# 6f I 4 AH 2 A
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J&, GFAP+p-ERKIL R IAKIWHIIIH ARG Z (P <
0.05), I HBURAE AL A BTN, XCE % LLAE 7 i
LR2ME2.

%2 CAL RGEEMEWAHN GFAP 5 p-ERK. p-p38. p-JNK #t
FIRFEH LLE (x£s)

Table 2 Fluorescence ratio of co-expression of GFAP and p-ERK,
p-p38, and p-JNK in CA1 detected by immunofluorescence

O B X A JE R AR 20 JWH133 41 AMG630 4

GFAP/p-ERK  0.363+0.021 0.565+0.121 0.271+0.073  0.623+0.110
GFAP/p-p38 0.226+£0.034 0.412+0.087 0.193+0.021 0.326+0.056
GFAP/p-JNK 0.428+0.085 0.167+0.042 0.330+0.045 0.205+0.064
2.3.2 GFAP+p-p38u it BRas R WE3 R AL 2H T
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IR IEH N B4 B X CAL. CASHIDGIX A B S0, LA
CALX BB &, 1 IWHLI3 4 B0 i 1 74 41 A e o /b
JWH133A HIEH X MRAMZEAR 2 ; AME30HIEZ T )
FIIWHL33 I HIFIAME304L # 5, GFAP+p-p38 LK ik
BIWHIL33H A BRI 2, I H ARG B 4 G B,
R G LU 4 A WL R 2T B4

2.3.3 GFAP+p-INKZ G B/RE R WES. B RA
GFAP+p-INKAETESEFRIL, A A 4 UL & R 344 K
R SRS S, HGRAP+p-INKIL A 1E 0 BE 20
X CAL. CA3FIDGIX A 55, 1M IWHL33LH 5 i A5
R A R, AMG304L7E 4 i i 5h 7l IWHL33 A 4 471 771
AMG304LFH J5, GFAP+p-INKILZRIARTS, 5 Bl
RUATC . 22 5, v] UL3E I 1 15 CB2R & FE M INK/E L &K
A BB A K BRI R SRR A S5 I 5 X R IE, WR2FE6 .
2.4 BARYFRKEDGFAP mRNA# S AR L TR
B 2 GFAP [ MRNA R A 55 1E 5 % BEZH 87>, IWH133
HEIR A W RIS 2, T AM6304 GFAP I K 1A [%
fiK, WHE7.
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(RIHE 2t 1] 2 22 (P < 0.05), A WLI0ECB2R AT LAk
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AJ L4 CB2R AT LA Wi i 1 KA -

TEBRAE IO 78 b 2 41 S0 2 T TG AR B B A o5, Xt
TR IR AR AT i, BRI 1R A AR A2 DR S K G
PR TS E B TSR, (HRE NS R e
W% PRF RO R 2 T 0 J5 40 B 03 26 FP 4 i 2
ZRE B, PN R A T B X 4T
RALE FRMCFHER . IAEREER FHIRN, KRB
Jo 4 Mt ] DA i A 2 B 1 AR 22 R B R A R F T A T,
WUR T AN A5 5l % . ARk KRR, 45
BRI BRI JERE Sl [N, IX LS A FH #-5 R
(¥ 4 95 25 DA P03 TR I ()45 5 B T B
77, WIMAPK. NF-kB. mTOR. WntZE337 {906 3- 5
X MAP K B 31T HF 7%

MAPKs & M2 (5 5B A 1 —F, HBUEEE—R51H
HLiE2l. TS IMAPKIE IS B IR A A% 5 S R 1 Al 2R 4k
(1 B2 ST . b Bt BB Tt i i,
MAPK {55 % S & LA =l gk i 7 g AT 1, &5
MAPK 8 34 (mitogen-activated protein kinase kinase
kinase, MAKKK) A 227y 245 j s B A s, 7512k
fi F MAPKKK %% Ifi % B 1k ¥ & MAPK ¥ B
(mitogen-activated protein kinase kinase, MAPKK), /5
1 MAPKK 3 B2 14 0E MAPK , 8 HOF AL #E T 4 AL N
MAPK # % B $5 4 Ff R 4 : ERK. INK. P38 Al
ERK5/BMK1. XUZEPSSE b A B3 (g 1. ik,
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Figure 1 Co-expression of GFAP and p-ERK in CA1 region
detected by double immunofluorescence staining (red: p-ERK;
green: GFAP, x400)
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Figure 2 Co-expression of GFAP and p-ERK in CA1 region
detected by double immunofluorescence staining
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Figure 3 Co-expression of GFAP and p-p38 in CA1 region
detected by double immunofluorescence staining (red: p-p38;
green: GFAP, x400)
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Figure 4 Co-expression of GFAP and p-p38 in CA1 region
detected by double immunofluorescence staining
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Figure 5 Co-expression of GFAP and p-JNK in CAL1 region
detected by double immunofluorescence staining (red: p-JNK;
green: GFAP, x400)
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