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Effects of Asiaticoside on Cognitive Function, Inflammatory Response, Oxidative Stress and Silent
Information Regulator 1/Endoplasmic Reticulum Stress Pathway Protein in Mice with Epileptic*
HE Bing', DU Liye', LI Zhihua', XIE Yang', LIU Liyan', FANG Pingping’ ( 1. Dept. of
Rehabilitation, Handan Central Hospital, Hebei Handan 056000, China; 2. Dept. of Neurology,
Handan Central Hospital, Hebei Handan 056000, China)

ABSTRACT OBJECTIVE: To probe into the effects of asiaticoside ( AS) on cognitive function, inflammatory
response, oxidative stress and silent information regulator 1 ( SIRTI )/endoplasmic reticulum stress ( ER stress)
pathway protein in mice with epileptic (EP). METHODS: EP mouse model were established, so that the successfully
modeled EP mice were randomly divided into model group, AS low dose group (20 mg/kg AS), AS medium dose
eroup (40 mg/kg AS), AS high dose group (80 mg/kg AS) and positive control group (0.2 g/kg sodium valproate) ,
with 10 mice in each group; and another 10 healthy mice were taken as the control group. Except for the mice in the
model group and the control group were given distilled water by gavage, the mice in other groups were given
corresponding doses for drug intervention, once a day for two weeks. After administration, the frequency and total
duration of status epilepticus (SE) of EP mice were observed; The Morris water maze test was performed to measure
the cognitive function of mice; the enzyme-linked immunosorbent assay was used to determine the interleukin-6 (IL-6)
and tumor necrosis factor-a ( TNF-a) levels in serum, superoxide dismutase (SOD) and malondialdehyde ( MDA)
levels in brain tissue ; the Western blot was adopted to detect the expression of SIRT1 and ER stress-related proteins in
brain tissue [ transcription factor C/EBP homologous protein ( CHOP ), immunoglobulin heavy chain binding protein
(BIP) , protein kinase R-like endoplasmic reticulum kinase (PERK) , phosphorylated PERK (p-PERK) , eukaryotic
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translation initiation factor-2ac ( elF2a) and phosphorylated elF2a ( p-elF2a) ]. RESULTS:. Compared with the
control group, the frequency of SE was increased, the total duration and escape latency of SE were prolonged, the
IL-6 and TNF-a levels in serum, the MDA, CHOP, BIP, p-PERK/PERK and p-elF20/elF2a protein expression
levels in brain tissue were increased, the number of times to swim across platform position was decreased, the SOD and
SIRT1 protein expression levels in brain tissue were decreased in the model group, with statistically significant
differences (P<0.05). Compared with the model group, the frequency of SE was decreased, the total duration and
escape latency of SE were shortened, the IL-6 and TNF-a levels in serum, the MDA, CHOP, BIP, p-PERK/PERK
and p-elF2a/elF2a protein expression levels in brain tissue were decreased, the number of times to swim across
platform position was increased, the SOD and SIRT1 protein expression levels in brain tissue were increased in the AS
low, medium and high dose groups and the positive control group, with statistically significant differences ( P<0.05) ,
there were dose-dependent in the AS low, medium and high dose groups (P <0.05); there was no statistical
significance in differences in the above indicators between the AS high dose group and the positive control group (P>
0.05). CONCLUSIONS: AS can improve cognitive function, relieve inflammatory response and oxidative stress in EP
mice, which may be related to activating the expression of SIRT1 protein and alleviating ER stress.

KEYWORDS Asiaticoside; Epileptic mice; Cognitive function; Inflammatory response; Oxidative stress; Silent

information regulator 1/endoplasmic reticulum stress
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LHRHF(AS) WA TR IR , A LA SR B0 AL
YA P A 25 A T, R 00 1 U8 5 95 B I6 9T, 18
Al AR g AR A A IRE ) (EX T REAS 42 & EP SR A
fiE 1 AR ML BEA s ) DB A B [ 1(SIRTI)
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1.1 ##
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1.2.1 /NELEP BRI . BRIl /D BUE MR SR | )5, 2
BESCHR 7] RSB sl 4% BEP /NEUBERL 2N ERUIE I T 54
AL T 180 mg/kg,30 min Ji i 7 5 U 2 K & 30 mg/kg,
MEE/NER EP ZAERRE, EP #80IRAE (SE) K EP K1E, 5
M Racine 4> AR 2 SE AMET M2 & VEA A i AR R 2,
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257 20,40 J 80 mg/kg Y AS HFATTHE B T Hl ( AS FIZEIBIKAH
PRI B e B 2 91 R 2 .04 K 8 mg/mL B, HE A
10 ml/kg) 5 BHYEXTRELL/INEREA T 0.2 g/ kg HOP IR A1 T
TET TP TR N R 2R A K A U TG R B O VR N
0.02 g/ml FTREI , 7E B AATR 10 ml/kg) 1100 s BERIZE %) A4
ANERUEE FEZEBKGTH LR, T2
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1.2.5  ELISA &AM /)N BTG TL-6  TNF-o 7K LR i 4
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MDA K- 55— oM it 7T - 80 CUKAH , I S 2 11 i E 3t
A

1.2.6 A FBTENE A/ UK ZH 21 SIRT1/ERstress i %
HEEHRIR RS I 2 PR ICE 1 R R R
MK B9 H B A 1, e 8, B s ok A AR WO AR B Y
SIRT1(1:500) ,CHOP(1:500) BIP(1:500) .PERK(1:300) .
p-PERK(1:300) ,elF2a (1 :400) , p-elF2a ( 1 : 400) | B-actin
(1:1000)—Hi T 4 CHkAPME TR, FEG, A
(1:2500) ZIBFE 2 h, WA A7 W KR, ] Image J 4K
PO A, A5 3 B AR AR 23k 57

1.3 SKitEH*

R HI SPSS 25. 0 FRAFHEAT G 4347, TH i R L) 2es R
7, Z ) FE R B R 3R 07 22 030 B, ok — 20 P BE AR
SNK-q Ki% ; P<0. 05 FRZERB IR L,

2 %R
2.1 FE/NR SE R BIFLER LR

550} BRZHAH EL , SR ZH /N B SE WOBORT B4R 252 sF (R 14
R A G L (P<0.05) s GBI A L, AS Ik &
e 2 DR R XS BE AL /N B SE YR B ALEL R 15 18] FRAIK (P<
0.05) , AS {I% | 7 B e 71l deb 4 522 700 AR A M ( P<0. 05) , 22 73
BYrt# 38 3 AS w0 =20 5 B XT B /N B SE RBURLE
RFLLI ) 22 S 2 TR Ge T4 2 L (P>0.05) , W3 1,

F1 HHEHNR SE REINZFFERE LB (x+5,n=10)
Tab 1 Comparison of frequency and total duration of
SE in mice among each group (x+s, n=10)

415 SE WAk B/ min
XAl 0. 000. 00 0.000. 00

R 55.23+8.53" 59.94+10.91°
AS G4 38.29+7.81" 35.16£7.41°

AS R4 26.43+5. 14> 19. 464, 01"

AS F AL 5.93£1. 277 2. 4540, 25"
Lol 5.72+1. 13" 2. 180.22"¢

T SRBALATI, °P<0. 05; SHEELALRTHE, "P<0. 05 5 AS IR R 4LATHE, °P<0.05; 5

AS I RALRLL, "P<0. 05
Note;us. control group, *P<0.05; us. model group, "P<0.05; us. AS low dose group, °P<
0.05; vs. AS medium dose group, 1p<0.05
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2.2 ZBHNRINFINEELLR

550 BRZHAH L, AU /N Bk s v AR S A A it - 5 £
ERREED 22 5 A e it 278 L (P<0.05) 5 5B AH
Ll AS 1K Hbr e 700 2 20 DA B B ko R 2 /) B b ok o AR 3 4
JiL WP 5 07 B R UOBOE N (P<0. 05) , AS A | H e i 77 4
A (P<0. 05) , 22 57 A7 G274 78 5 AS 5] 4k 4
L5 B P o BRI Rl s v PR ARl o - 5 0 7 R B 25 5 )
TGt L (P>0.05) L% 2,

*2 FBHEHNMRREBERBFLIEAUERHILE

(¥+s,n=10)
Tab 2 Comparison of escape latency and the number of
times to swim across platform position of mice

among each group (X+s, n=10)

415 I s e A0 B R )
FHRH 12.02£1.24 14.19+3.46
LSkl 68. 16+8. 83" 3,890, 81°

AS R4 49.84:7.01" 6.71£1.12"

AS AL 32.29+5.23" 9.562. 28"

AS F AL 15. 46+2. 25" 13.91+3. 39"
PR IR 15.35+2. 19" 13.533.60"¢

Vi SRR, *P<0. 05; SHEIERILL , "P<0.05; 5 AS (LA RALILL, °P<0. 05, 5
AS AL, 1P<0.05
Note:vs. control group, *P<0.05; vs. model group, "P<0.05; 5. AS low dose group, °P<
0.05; 5. AS medium dose group, P<0.05
2.3 FHAMPMRIMF IL-6, TNF-a LK i 2241 SOD, MDA 7k
FEbi
5%} BRZAH B, AL 2 /N BRMLE IL-6 , TNF-c0 DA B figi 4 21
MDA 7KF-Fh =, i ZH 40 SOD KF-REAIR, 22 R A Gl 2= L
(P<0.05) ; SHEIRIZT A LL, AS Ik H | e 300 e 41 DL R B 4 % ARt
ZH/NBR MY IL-6 \ TNF-o FlAR2H 21 MDA 7KF-FAI%, iiZH 41 SOD
HKFFHE (P<0.05) , AS AI% A B a7 £ 20 52 50 SR PE ( P<
0.05) , 22 A e it 5 S0 AS R 20 5 B X B 2H /) B
ML 1L-6 TNF-o LI R fiBiZH#1 MDA SOD 7K -1 25 % ¥ L4t it
¥ (P>0.05) , 0% 3,
£ 3 HHANRMTE IL-6, TNF-o KA L SOD MDA
KF L3S (x2s5,n=10)
Tab 3 Comparison of IL-6 and TNF-« levels in serum,

SOD and MDA levels in brain tissue of mice among
each group (xxs, n=10)

415 1L-6/(pg/mL)  TNF-o/(pg/mL) MDA/ (nmol/mg) SOD/ (U/mg)
KR 21.34£3.64 28.09+4. 81 1.730.29 210. 56£29. 08
PRI 121.1818.23*  134.86:21.49°  7.86+1.67° 64.59£8.47°
ASTEAIEAL  86.49£10.67°  85.49+9.61" 5.84+1.34" 95.64x11.61"
ASHRIEAL  54.2968.43"  58.96:7.91%  2.59:0.50"  146.88+23.63"
ASHRIEAL 24,014,410 31,4555, 16”0 1.85£0.42 191, 58+26. 17"
PHEEXTIRAL  23.48+4.25"  30.97:5.03"¢  1.79:0.39"¢  189.19+26. 98"

U SRR, *P<0. 05, SHUBIALA I, *P<0. 05, 55 AS IR RALMIL, °P<0. 05, 5
AS FHIEAML, P<0. 05

Note:zs. control group, *P<0.05; 1s. model group, "P<0.05; 1s. AS low dose group, °P<
0.05; 5. AS medium dose group, *P<0.05
2.4 HBANRMAL SIRTI/ER stress i I8 E A RIAKTFELLE

XS IRAIAH EL , B 20 /N BRI 21 2 SIRT1 & (8K

[#{%K , CHOP . BIP . p-PERK/PERK Fl p-elF2o/elF2a 25 1 #3A
KFFrE, 2R B G2 L (P<0.05) ; SR A H,
AS A H | i 7 2 A R B X BE /N BRI 40 41 SIRT1 25 M
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ik /KETFE , CHOP \BIP  p-PERK/PERK | p-elF20/elF2a 75
HF R KRR (P<0.05) , AS i | AP B g 5 21 52 77 4K
HiPE(P<0.05) , 22 R IH G # B ;AS Bl =4l 5 b
XF R 46 /Iy BB 4 48 SIRT1 ., CHOP , BIP | p-PERK/PERK Al
p-elF20/elF2a FRHR B KT 19 22 F B LG T2 E L (P>
0.05) ,WLIE 1.3 4,
3 itig

EP 2 — P8 i Pt 22 6 [F] 25 S 6 50 B T 5 1 2 1) 12 A A
GRGPN NG B B AR T L I S PR R AR A0
BB AR BRI R RE R B O BT IRYT EP MY B e
ARG AR B A T AN BSORE, HL 309% Y 835 45 %F EP JRYT
25 A 2 TSR R AS B R REAIR 1 ¥ 0 245 4 T vk
FEHmEE ) GUER-UC % R A il AT 3 3 B A
GRGAT ARSI R N 24 EP AR, 51 & WP IR B g | G 2H 21
B i e A, AR AR B AR Ak N I R A, 5 0N B 45 4 A oA
T2 AR RE T A5 R I s i S e A D B R
HESL EP /NRUREAL, Y SE AT I A AR I, R W ISR 2,
AT F 0058,

AT ROR (e AN RALAE 25, —&8) (2010 4F) gk my
W2 R O M VE ARG T I i Th AR R A
ST RN T IE  PGIE ST, A BT 2 M, AS 2

SIRT1 S e oo @
CHOP - - —
BIP — - e —
PERK R S e e T
P-PERK == e s e
elF2a - o e e W G

p-elF2a

B-actin DG - - -
ABCDEF
AL KTIRAL ;B BT ; C. AS IR 2 ; D. AS Hjfl i 2
E. AS w I B4 F. FRPERT IR 2
A. control group; B. model group; C. AS low dose group; D. AS
medium dose group; E. AS high dose group; F. positive control group
1 HANRREAL SIRT1,CHOP BIP PERK . p-PERK ,
elF2a 1 p-elF2a & B T EN TR B
Fig 1 Diagram of Western blot of SIRT1, CHOP, BIP,
PERK, p-PERK, elF2a, p-elF2« in brain tissue
of mice in each group

x4 RANRKAL SIRT1/ER stress iE B E B RIEKFELLE (x+5,n=10)
Tab 4 Comparison of SIRT1/ER stress pathway protein expression levels in brain tissue of mice among each group (x+s, n=10)

41 SIRT1/B-actin CHOP/B-actin BIP/B-actin p-PERK/PERK p-elF20/elF2a
AR 1.05£0. 19 0.180.03 0.260.03 0.24+0. 04 0. 16+0. 02
s 0.35+0. 05 0.96:0. 12* 1. 010, 14° 0.98:0. 13 0.89:0. 10"
AS A4 0.580.07" 0.780. 10" 0.88:0. 12" 0.77:0. 11" 0.62:0.07"
AS R4 0.76:0. 08" 0.58:0. 09" 0. 630. 09" 0.52:0. 08" 0. 4420, 05"
AS FAlEAL 0.98:0, 13" 0.25+0. 05" 0.360. 06" 0.32+0. 05" 0.210. 03"
PR R4 1.02:0. 15> 0.230. 04" 0.32:0. 05" 0.3120. 05" 0.19:0. 02"

S RHIRALILL, *P<0. 05 SHRRIALALL, "P<0. 05; 55 AS IIGAIREALAFLL, °P<0. 05,5 AS HAIEALAIL, “P<0.05
Note;s. control group, *P<0.05; us. model group, "P<0.05; 1. AS low dose group, °P<0.05; us. AS medium dose group, “P<0. 03

EFRRTE D, Zhang 21 B9 55 5 % R, 7E ik Bk
P AR R | AS BRI T AR T L S AR AL R K
- RIRTE IR AL TR RS . Guo S ABIF ST 45 SRAIE I
AS B ISR H MR BT B LA B E R AR AT R B4, AT A R
T A B Sk 1 5 B DA R s 1 Rl e B 5, 7E EP AR
TE AR 2 B DA 4 N i 2 2 TR S AT R R R B R
FER T, Bl & — R I RAE RN HE T BN ML 45, Hop TNF-a
15K 9 RE Rk B, AT 3R 8RR G O, 34F T IR S R 4534 5
IL-6 M REROKE T 30K 2 16 1 0= A, 2F — 25 T 2 4804k 17 9 it
Hi, — BA KEIEHEE R, E K SOD 73Rk i, 16 P 40
N TFEER 724 MDA X, SOD MDA & 87— E R B
TR S AR ARBIR R 45 5 & B, B 41 /N B, SE
OB TR 1a) | Db B T R 30D, I3 TL-6, TNF-a 7K, A K
4121 MDA 7K1 T B2, Ui ok S 5 467 2 A o 8/ % R
2, KZH 2N SOD KPR Txf R4 ; 28 AS TH5 , /MRl SE Y3k
LR HF 22 1 [ | 20k 8% VR R B, M0V 10-6, TNF-o, LA K IR 41 21
MDA KA, Wig 2 - & O B 59 UECE N, i 41 41 SoD 7k -
Fhim. W AS FTDARRAR SAE SN A SR B, 20 EP /)
FURRER ZOA R RE (0 BARBFI AL A FHER
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SIRTL /&) 25345 T4 ML N AR W) 4 D RE 3T 1Y — R
BFFTAE RN, B SIRTL (3B BERR A 75 5 1 /1> RO A1
5, B ERT . ER stress 42 H1 40 P9 R4 26 15 15 1A
TEA AR A it B, 5 EP A% o S AR B N %5 YA
ST Zhang OB TR LS T B, AN B AR AT LA i 8
SIRT1 MR H K, FEAIK ER stress AR H R IK, B /NR
INAIDREREAT . A oE 45 5 e B, A 4 /N UG 21 47 SIRT1 2R
M % % K ¥ % T % J8 240, CHOP . BIP , p-PERK/PERK #Il
p-elF2a/elF2a ZE [ RA KT TR 28 AS TS, /NR
g2 SIRT1 & (4 2 ik /K 7 I+, CHOP | BIP , p-PERK/PERK
1 p-elF20/elF2a B [ R IX KT AL, B AS W LU TE EP
J/NER, SIRT1 2 3k, 22/t i 2 ER stress,

25 LTk, AS W LAEE EP /NN KN T g, A% /N R %
RRAE TN AN R P RE S ¥E SIRT1 2K 3Rk | i
ER stress £ %, {HlT EP YEFHL & 4%, 3 — 2 ML A FF
%
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