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Effect of lamotrigine on the expression of Caspase-3 and heat shock protein 70 in hippocampus of ep-

ilepsy rats induced by pentetrazole
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Abstract: Objective To explore the effect of different dose of lamotrigine on ethology , hippocampus histomorphology,

the expression of Caspase-3 and heat shock protein 70 (HSP70) in hippocampus of epilepsy rats induced by pentetrazole.

Methods One hundred clean healthy 6 weeks old male Sprague-Dawley rats were selected and randomly divided into normal

control group,model group, low-dose lamotrigine group, medium-dose lamotrigine group and high-dose lamotrigine group, with

20 rats in each group. The rats in normal control group were intraperitoneally injected saline(3.5 mL + kg™") ;the rats in the
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other group were intraperitoneally injected pentrolone (35 mg + kg™') to establish the epilepsy model and then the change of
ethology of rats were observed. Three times consecutive episodes ( grade IV and above) were used as kindling criteria. The rats
in model group, low-dose lamotrigine group , medium-dose lamotrigine group and high-dose lamotrigine group were intraperitone-
ally injected pentrolone (35 mg - kg™') to sustain kindling At the same time, the rats in low-dose lamotrigine group , medium-
dose lamotrigine group and high-dose lamotrigine group were given lamotrigine 20,30,60 mg - kg ™' + d ™' respectively by in-
tragastric administration for two weeks. Within 24 h after the last intragastric administration, the hippocampus specimens were
taken from all rats by heart perfusion. The expression of Caspase-3 and HSP70 were detected by immunohistochemistry. Results

All rats had seizures except normal control group. The hippocampus formation of rats in normal control group was normal. In
other four groups,the volume of neurons in hippocampus of rats were small,and the neurons were separated from surrounding
tissue ; the hyperchromatic nucleus, karyokinesis and karyolysis were observed and most of kytoplasm appeared vacuolus and
disorder of arrangement ;the nissl bodies were diminished,some neurons were lost,and the cell density was small. The number
of Caspase-3 and HSP70 positive cells in CA3 zone of hippocampus of rats in model group was significantly more than that in
the normal control group( P <0.01). The number of Caspase-3 positive cells in CA3 zone of hippocampus of rats in low-dose
lamotrigine group, medium-dose lamotrigine group and high-dose lamotrigine group was less than that in the model group(P <
0.05) ,but the number of HSP70 positive cells in CA3 zone of hippocampus of rats in low-dose lamotrigine group , medium-dose
lamotrigine group and high-dose lamotrigine group was more than that in the model group( P <0.05). There was statistic differ-
ence in the number of Caspase-3 and HSP70 positive cells in CA3 zone of hippocampus of rats among low-dose lamotrigine
group , medium-dose lamotrigine group and high-dose lamotrigine group( P <0.05) ;the number of Caspase-3 positive cells in
CA3 zone of hippocampus of rats decreased with the increase of the dose of lamotrigine , the number of HSP70 positive cells in
CA3 zone of hippocampus of rats increased with the increase of the dose of lamotrigine. The expression of Caspase-3 and
HSP70 protein in CA3 zone of hippocampus of rats in model group was significantly higher than that in the normal control
group. The expression of Caspase-3 protein in CA3 zone of hippocampus of rats in low-dose lamotrigine group, medium-dose
lamotrigine group and high-dose lamotrigine group was significantly lower than that in the model group(P <0.05) ,but the ex-
pression of HSP70 protein was significantly higher than that in the model group(P <0.05). There was statistic difference in
the expression of Caspase-3 and HSP70 protein in CA3 zone of hippocampus of rats among low-dose lamotrigine group, medi-
um-dose lamotrigine group and high-dose lamotrigine group ( P < 0. 05) ;the expression of Caspase-3 protein in CA3 zone of
hippocampus of rats decreased with the increase of the dose of lamotrigine , the expression of HSP70 protein in CA3 zone of hip-
pocampus of rats increased with the increase of the dose of lamotrigine; there was statistic difference in the expression of
Caspase-3 protein and HSP70 protein in CA3 zone of hippocampus of rats among low-dose lamotrigine group, medium-dose
lamotrigine group and high-dose lamotrigine group( P <0.05). Conclusion Lamotrigine can protect hippocampal neurons in
epileptic rats induced by pentetrazole and decrease the degree of epileptic seizure,which may be achieved through inhibiting
the apoptosis of neurons by increasing the expression of HSP70 protein and decreasing the expression of Caspase-3 protein in
hippocampal tissues.
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Fig.1 Hippocampal morphology of rats in each group ( Nissl staining, x400)
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Fig.3 Expressions of HSP70 protein in CA3 zone of hippocampus of rats in each group( DAB, x400)

x1 LAKRED CA3 X Caspase-3 1 HSP70 [H 14 40

HibH

Tab. 1  Comparison of the number of Caspase-3 and
HSP70 positive cells in CA3 zone of hippocampus of rats in
each group (x+5)
2051 n_Caspase-3 FIPEZUNEI% HSP70 FH4: 40 i £k
1E 6 R 20 7.40 £3.25 3.20 £2.58
ik 14 33.20+3.94° 19.50 £4.03"

P =W 18 30.00 +1.83" 21.20 +3.49"

RBL=EpREA 16 27.00 £3.40™ 23.10 +3.73%
hrEE RS Rl 18 21.20 £4. 520 26.10 +4. 151

T S IEH X IR P <0. 015 SEERIAL A P <0. 055 55458
SRR L P <0. 05 ; 55 =k s A HgR ' P <0.05,
2.4 HBHKXRED CA3 [X Caspase-3 1 HSP70 &
BRIALE SRR 2, HiEE A IR A,
HIZH KBS S CA3 [X Caspase-3 J HSP70 4 %15
YHam, 2R A Gt B (P <0.05) , fisE =
K P & 4 Caspase-3 F H iR K THLBIZ ,
HSP70 fE 31k m TROAL, 22 A Gt 8 X

(P<0.05) 58 = WEAK, rh ey 7)o 4K Bty 15
CA3 [X. Caspase-3 £ [ 1% 2 1 B 45 5] 5 f) 48 Jon i o3
&, HSP70 25 B 3 2k Bl 771 £ (0 38 w3 o , 7.5 =
WRAEG . | i R 4 R BT B CA3 X Caspase-3
HSP70 2 [ 1) 235 1 P LU A 25 S 39 Ge it 3
(P<0.05),

R2 BAHKRED CA3 X Caspase-3 1 HSP70 EH KX
tbig
Tab. 2
HSP70 protein in the CA3 zone of hippocampus of rats in

Comparison of the expression of Caspase-3 and

each group (x xs)
2651 n Caspase-3 [k HSP70 & #Eik
1B %R 20 0.321 +£0.045 0.256 +0.022

(T RIUEE| 14 0.546 +0.081° 0.309 £0.019°

hrE S BERKIELL 18 0.484 £0.049° 0.379 +0. 056"
BB =wER KR4 16 0.462 +0.050™ 0.428 +0.055"

P ZWEERIEA 18 0.377 £0.523%1  0.484 +0.090"

T SRR A B L P <0. 015 BRI L4 P <0. 055 5L
B W) 4 LSO P < 0. 055 15 i B = W o ) A L AROP <
0.05,




- 276 - G Bl

http : //www. xxyxyxb. com

2018 4E 435 &

3 itig

W 2 LA 2B 2 &, T E e LE
B R o P = RAE TR I B AU 259
FELAPURR LR 2 AR PO E AR, BRTE T2
FATIGIR o 0 S5 2 AV BT 30 I AS T i M4 1
—EE AMIRFZE . BT, SRR S AR
O3y 2 A8k S0 A TR R0 A5 Ak Bl
X BB SEE I 18 RN B A A N
iR AL o ARSEG SR PR HAT S 2 B G U 4
VRS P s R A BRI 1 J R e £ 2 PR, A
RUZ Jehir 55 = R L 7 e 4 K RO S A 22 0 4
4 WOy R, A T RIE . SRS =T
T 403 4 46 28 TG AR B 7R 2 ik /> , I S 7 5 = R o
SR 307 1) M D) BE BV S BELLE il 2T e T I 2 e
MG TCLR TR 6

PR PR R ] s K B e T, FE M
RISV, Caspases R & 4% 1 B ZAE M,
i Caspase-3 2 SN T HOAZ D& AR, B
FRMIET 1. KRAJEWSKA 260 %3 75 ii45 45
KM A N A7 AE K Rk 1Y Caspase-3 A T
PTG, HEM Caspase-3 A BE 7E MU & 1 I 32 1k 14
IR AR T, Al S o T A
WF9E @os , HSPT0 [ i 2 A 3 1 F 32 22 e BLAE A1 1
SRR 2 M 5 2 C B, I B 1E Caspase-3 1
AR T 08 T T, 8 ot ok 15 DU o £
R R S R A F 9 R B, O & AR S T X
HSP70 ek n' ' o A WF5E LA B 0E 3 %) B 41K
LI T Caspase-3 il HSP70 & [ S (IR ik, B
YR EHE T Caspase-3 I HSP70 7E i T b 25 78 41 il
Hh Bk T AR IE H % IR 438 22, U0 B AL T30 IR
AT, T2 8 [ Caspase-3 IR 4 & 1 HSP70 3%
syl B AR T A NG N = e N R
SR BT K, Caspase-3 K IKB#TFF{K , HSP70
FORBUTIG L2 RN P = n] REAE SR A A i AR
HRE I PG Caspase-3 [ 463k (389 i HSP70 fY %3k
AL ITCI T, RAEM LAY E . his =
W AT AR AR SRR K BRI 5 Caspase-3 13635 34
HSP70 [y 323k , WU A AT o R B 5 b 2270 1Y
PR, X G DU B0 K RO S d 2 e R B E AL
WA 7 55 = R 50 4 ) 4 1, Caspase-3 8K [ 38 1K 4 ¥
BEAIG , HSPT0 25 [ kR Wi 22 | U W7 58 =k X 1
VU RO R B b 22 DR A 4 FH I A 700 2 17 384 Jon i
T

(1]

[10]

[11]

[12]

[13]

[14]

&% 3k

FRIGEAHT, R, KM , 5. 5 R TR 259 5253095 9112 Jin
BIL2 a BHEGORRRILE[T]. B & BB 4,2016,33 (4)
297-301.

SITGES M, GUAMEROS A,NEKRASSOV Vet al. Effects of car-
bamazeping, phenytion, valproic acid, oxcarbazepine, lamotrigine

2+ channel media-

topiramate and vinpoceting on the presynapic Ca
ted release of glutamate ; comparison with the Na* channel-media-
ted release[ J]. Neuropharmacology,2007 ,53(7) :854-862.
VALENCIA I, PINOL-RIPOLL G, KHURANA D S, et al. Effcacy
and safety of lamotrigine monotherapy in chlidren and adolescents
with epilepsy[ J]. Paediatr Neurol ,2009,13(2) :141-145.
E2h, W, EHE. w5 RFR BRI FE BT T A0 1 e
SRR A AR UK -3 R0 58 40 M A L 32 18 B9 5
[J]. sPAesHLRHIG R %35 ,2016,31(3) :217-220.
RACINE R J, STEINGART M, MEINTYRE D C. Development of
kindlingprone and kindingresistant rats: selective breeding and
electrophysiological studies[ J]. Epilepsy Res,1999,35(3) .183-
195.
AL TR A [ M. st AR TR AL, 1995 :233-239.
VR R ARAEE, SIOHT . s AN A Bl ) A BT TR B e
P[] 55 —7E B K224, 2001 ,21(8) :621-623.
LORENTE L,MARTIN M M, ARGUESO M, et al. Serum caspase-
3 levels and mortality are associated in patients with severe trau-
matic brain injury[ J]. BMC Neurology,2015,15(1) :1-6.
ERSL, PRAREL AR EL, S5, H R 30 5 190 4 00 40 Bl o5 i
B RE 1 e 2o sel 1], s A s ALERHIG IR
Z645,2017,32(14) . 1111-1115.
GLUSHAKOVA O,GLUSHAKOV A O,BORLONGAN C,et al.
Role of Caspase-3-mediated apoptosis in chronic Caspase-3-
cleaved tau accumulation and blood-brain barrier damage in the
corpus callosum after traumatic brain injury in rats[ J]. J Neuro-
trauma ,2018 ,35(1) ;157-173.
BN, FAMREL, By DU 5. 4 A ORGSR 73 40/ B
PR caspase-3 Feak RN [T ]. IRFHHTERE,2017,37(9)
819-823.
TR, BUCA R, BT, 5. N-ZBE-5-52 ik (NAS) Xof L 1)
gk o PR A 15 (RI-RL ) K BB JBE9% 4 Caspase-3 | Bel-
2 Bax FIKHGE W [ J]. HRABLH kR, 2017,37 (8) . 701-704,
708.
KRAJEWSKA M, YOU Z,RONG ], et al. Neuronal deletion of
caspase 8 protects against brain injury in mouse models of con-
trolled cortical impact and kainic acid-induced excitotoxicity[ J].
PLoS One,2011,6(9) :e24341.
LICY,LEE J S,KO Y G,et al. Heat shock protein 70 inhibits
apoptosis ownstream of cytochrome creleasc and upstream of
Caspase-3 activation [ J]. J Biol Chem,2000,275 (33) :25665-
25671.
EKIMOVA I V, NITSINSKAYA L E, ROMANOVA I V, et al.
Exogenous protein HSP70/HSC70 can penetrate into brain struc-
tures and attenuate the severity of chemically-induced seizures

[1].J Neurochem ,2010,115(4) :1035-1044.
(Ax#ig:& B HXHBE:Z A)



