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Abstract: Objective To investigate the protective effect of emodin on hippocampal neural cells in mice with epilepsy induced by
kainic acid. Methods A total of 90 male ICR mice were randomly divided into control group, status epilepticus ( SE) group, and
emodin treatment groups (at doses of 100, 200, and 400 mg/kg) , with 18 mice in each group. Kainic acid was used to establish a
mouse model of SE. HE staining and TUNEL staining were used to observe the effect of emodin on the morphological changes and apop-
tosis of hippocampal neural cells in mice with epilepsy; colorimetry was used to measure the content of glutathione (GSH) and malond-
ialdehyde ( MDA) and the activity of superoxide dismutase (SOD) ; RT-PCR and Western blot were used to measure the mRNA and
protein expression of interleukin-1@ (IL-1B), tumor necrosis factor-a (TNF-a) , and caspase-3. Results Emodin (200 and 400 mg/
kg) significantly alleviated the injury and apoptosis of hippocampal neural cells induced by epilepsy, increased the activities of GSH
and SOD, and reduced the activity of MDA (P <0.05). It also reduced the mRNA and protein expression of IL-18, TNF-a, and
caspase-3 in the hippocampus (P <0.05). Conclusions Emodin has antioxidant, anti-inflammatory, and anti-apoptotic effects on
hippocampal neural cells in mice after SE, possibly by increasing the activities of GSH and SOD, reducing the content of MDA, and
inhibiting the expression of IL-18, TNF-«, and caspase-3.
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CA3 [X [b %5 W %% 4% A A0 BT 4% 8 8 TUNEL [H 4% 48
H, IR B S 3 5k ik ) 4 4 4 CA3 X TUNEL
PR M %0, 72 200 A A0 BF 31 5307 24 BH Pk 4 i A o)
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1.3.5 #4484 GSH #= MDA 4% % SOD # /1 49
o WU U AU E RO R A K A
T AT B AL UF WF R . 8 ) 25 B B9 10 % B8 50 K
AR B OPLE O 12 min, B R . ™A IR IR &
Ui BT A5 A I B3 WP GSH & MDA 5 i 1 SOD 1Y)
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1.3.6 RT-PCR # | IL-1B #= TNF-a mRNA % ik
IL-18 2[4 5 51 (291 bp) :5° - GCT ACC TGT
GTC TTT CCC GTG G -3’ ( Ih¥y#),5 - TTG TCG
TTG CTT GGT TCT CCT TG -3’ ( F{if) . TNF-a 5|
Y% (413 bp) .5’ -’ CCC CAA GTG ACA AGC
CAGTA -3’ ( EJif),5 -’ CAA AGT CCA GAT
TAG GCA GAT -3’ ( Filf). N % B-actin 2| ¥ ¥
%) (198 bp):5° ATC GTG CGT GAC ATC AAA
GAGA3’ ( ILJi#),5 > TGC CAC AGG ATT CCA TAC
CCAA3” (FNUliF) o #AF 22 BRMRYE RT-PCR 450 & it
BI 47, PCR J L 2% 1 3 & 0 F . 94°C 1l 48
4 min ,94°C A5 ¥E 40 s, 3B K (IL-B: 58°C 40 s; TNF-
a: 55°C 40s) ,72°CH#EH 1 min,30 PME#H . PCR %45
R CT {H L BAH XS & i ik, B-actin HNS I,
1.3.7 Western blot # @] IL-18 ,TNF-a & caspase-
3F&ka kE HKIFERBEER, Z kR
(BCA) B0 5 25 vk B2 o % B A Uk, 6 L, B 1A S
A IL-18 , TNF-a | caspase-3 — HL L 4K ( TNF-a 2y
1: 600; IL-1B Fil caspase-3 &y 1: 800 F TBST %
BE) L 4CHRE 00, DRI, A UL 3 4R AL ) T B
W =P (1:2 500 ] TBST #i &) , TBST ¥k i =¥,
W i % & SuperSignal - WestPico i 5 5 84 46 ] 1 7] &
AR B R, ¥ ) T NCOBE B EAT A R RO IR R
2.5 , A Quantity One ( version 4. 6 ) 43 7 3¢ 4 11 &
IL-1B \TNF-a M caspase-3 25 H 1Y ik K,
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100 mg/kg &7 414 T CA3 [X TUNEL PFH 4 40 i %k
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£1 XEZEWIRIED CA3 X TUNEL fEMAMAT X

(xxs)

20 7 %) % (n) CA3 R 2 A = %
SE 4 6 0.6191 £0.0686"
X % % 100 mg/kg & 55 40 6 0.5230 £0.1067
X % % 200 mg/kg %55 4 6 0.4286 £0.0431 *
K% 400 mg/kg 385748 6 0.3593 £0.0390 *
*F B 48 6 0.0082 +0. 0045

b 5 RALLE P <0.01; )5 SE 214k, P <0.05

2.3 GSH. MDA &£ SOD & A1 4

5%t HE 41 M L, SE 410 D 41 41 GSH
SOD & Jj 3% TR, MDA & & B ¥ £, 25 H
HHI#EL(P<0.01), 5 SEHMIL, K#HZE
200 mg/ kg VA JT 4 K 400 mg/ kg G 7 2H i 2H 21
GSH & & 1 SOD if Jj b J+ W] i, MDA & & o 3 [
M, ZSFAEAHITFEX(P<0.05) ;M KHER
200 mg/kg AT 45 400 mg/ kg I8 I7 4 2 A A [,
RG22 EX(P>0.05), 5 SE4HMI, KX
T 100 mg/ ke JEIT 4H GSH & & 1 SOD & J1°F fr
Hm, MDA & &g A FEAR, H 22 5 B g it % 8 X
(P>0.05), WFE2.

ER %l

F2 KERMWNRIED GSH 2 .MDA £E.S0D iFHH M

(xxs)
3 ] SOD # A GSH 4% MDA 4%
- (n) (mU/mg) (mU/mg) (mU/mg)
SE 41 6  37.83+5.22% 10.33 +2.0% 625.27 +26.15*
XEF
100 me/ke 41 43.58 +5.85 12.03 £2.20 555.48 £32.70
P . . x
200 me/kg 20 52.81 +£2.83 15.94 +1.15 " 434.39 +55.23
XE* . . .
400 mg/ke 41 57.81 £5.25 17.95 +1.44 " 368.37 £41.36
Xt B 20 6  65.97+2.61 19.39 £3.87 298.97 £24.78

EHA SR P <0.01; « A5 SE 414, P <0.05
2.4 IL-1B 71 TNF-« mRNA #) % i%
HH A IL-18 Fl TNF-a mRNA 19 £ k. X
A U2 AT O R o AT, T L A AU B Y
IL-1B il TNF-a mRNA %3k . SE 41 IL-1B Fl TNF-
o mRNA KK 3 2 . KH K 100 mg/ kg iG77 4
A AR TL-18 F1 TNF-a mRNA 235 19 %, H 5
SE LML, 2R BRI FEL(P>0.05), K
# 200 J 400 mg/kg i 77 Ja Al W1 FE IR IL-18 A1

TNF-o mRNA [ %k 58 % , 5 SE AM H, 22 7 1k
AHFE (P <0.05), MM KHE K 200 mg/kg
BRI H 5 400 mg/ kg VRITH Z M AH 1L, 22 % LG it
FEX(P>0.05), WK3 ME3,
2.5 IL-1B.TNF-a X caspase-3 & HHI R ix
Western blot %% 5 i 75, & 241 ¥ A 1L-1B | TNF-
o caspase-3 H [ [1) FK ik (& 4) , X & H 500 1T
6% BE 4y B, AT DL X BRCZH AR B S Y TL-1B
TNF -« | caspase-3 %5 4 £ i5, M SE 4] IL-13 . TNF-
o caspase-3 F [ 35 & W) 2, & Z A %2
SR (P<0.01), 5 SEHAMMK, KK 200,
400 mg/ kg 41 7] g #F FEAL IL-1 B .TNF-« . caspase-3
HHMERLX G, _HEZRAERAARITEE X
(P<0.05) ., 200 mg/kg 5 400mg/ kg jfi J7 24 # Lb
(P>0.05), EGit¥E L, KK 100mg/ kg iR
ST AT Bl 3, B g8t 2 2 L (mg/kg) o
(E4).

TNF-« 413 bp
IL-1B 291 bp
3 —actin 198 bp

B3 RT-PCR#&n ) K& LA F IL-18 = TNF-a mRNA

9 R ik KT
#:1:SE 20,2 k452 100 mg/ke i 57 41;3 : K 45 % 200 mg/
kg 7897 434 . K35 & 400 mg/kg 78 97 4R;5 3 P 40

%3 RT-PCR #&ill IL-1B 71 TNF-o mRNA 7[5 8 5 (4R X %

(x+s5)
g 18] 3% Hf—l B/ TNF-a/
(n) B-actin mRNA B-actin mRNA
SE #1 6 2.2396 +0.2080* 2.3560 +0.0741*
X% ZE 100 mg/kgl 6 2.1170 £0.2290  2.2479 +0. 1543
X#FE200 mg/kg2L 6 1.6138 £0.1095% 1.6345 +0.3334*
X#FHE400 mg/kg2h 6 1.2157 £0.2560* 0.9058 +0. 1443 *

ot B 2E 6  0.7802+0.7802  0.7934 £0.1949
E#A G5B a s P <0.01; A5 SE 4kik P <0.05
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FEAR AN A SR 38 S T eAh B R R

TR O6 AT LA R A (IR - NMDA 52 4% 14 4% X il 42 0T

0 % 5 1 PR AE L BRI RE 0 0 & A AR b S R
1R 1Y 2%k B L R BN & PR B . Gu ST
KB HE R A] DLl %0 Na™ -K* -ATP i 25 & 1
1 E A M 8RR i, T SOD | Na® -K ' -ATP
R P, W AR MAD 7K Yang S50 J1 g A B2 2 o7
RSl B R 2 OB AR Ak RS R B AR B
il R AE 2000 WAV i v, T 48 70 B I8 1 2 30 45 0 1B
BRI o A S5 W WY 5 R AT N R A ST /DS B
RERY G Ao M 3 A R A e H AT T, R BLR
K (200,400 mg/ kg ) Al {35 52 0 P B8R T
b 25 40 i A A5 0 F0 0 T 5 42 = GSH I SOD 1Y 1
P, AR MDA #4335 1, DA T 9 2 A AR 5 BT 5 |
(4 Ak 400 45 5 ) R I B 9 S 2 4L TL-18 A
TNF-o M caspase-3 B £ k& F i, K#E X 200
mg/kg 5 400 mg/ kg IGIFHOR LR F X R, Bk
i, RER (HP L 200 mg/kg Dy di A IR T K
JEE) Xof /I B A RE 2R 2SS TR D R 22 A0 i HL A
g

o N LR R 53T DR 2
200 JH #9450 £ A R T, 2 E GSH I SOD 9 35 1, [ A%
MDA /) & &=, F 0 i IL-18 Fl TNF-a M caspase-3
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