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ABSTRACT Objective: To explore and study the effect of butylphthalide on cognitive function and neuronal apoptosis in
hippocampal CA1 area of rats with carotid artery stenosis and related mechanisms. Methods: Rats with carotid artery stenosis (n=42) were
randomly divided into three groups-model group, low-dose butylphthalide (20 mg/kg) group and high-dose butylphthalide (40 mg/kg)
group, each with 14 caes in each groups The low-dose butylphthalide group and the high-dose butylphthalide group were given 20 mg/kg
and 40 mg/kg butylphthalide by gavage every day, and the control group were given the same dose of normal saline by gavage for 21
days. Results: The BBT scores of the low-dose butylphthalide group and the high-dose butylphthalide group were lower than those of the
model group on the 7th, 14th, 21st days (P<0.05), and the high-dose butylphthalide group were lower than the low-dose butylphthalide
group (P<0.05). The apoptosis index of hippocampal CA1 neurons in the low-dose butylphthalide group and the high-dose butylphthalide
group were lower than that of the model group on the 21st and 28th day, and the high-dose butylphthalide group were lower than that of
the low-dose butylphthalide group(P<0.05). The activity of superoxide dismutase (SOD) in the brain tissue of the low-dose butylphthalide
group and the high-dose butylphthalide group were higher than that of the model group on the 21st and 28th day (P<0.05).
Malondialdehyde (Malondialdehyde, The MDA activity were lower than that of the model group (P<0.05), and the difference compared
between the high-dose butylphthalide group and the low-dose butylphthalide group were statistically significant (P<0.05). Treatment of
BCL2-Associated X(Bax) and B-cell lymphoma-2(bcl-2) proteins in the hippocampal CA1 area on the 21st and 28th day of the low-dose
butylphthalide group and the high-dose butylphthalide group The relative expression level were higher than the model group (P<0.05),
and the high-dose butylphthalide group were higher than the low-dose butylphthalide group (P<0.05). Conclusion: The application of
butylphthalide in rats with carotid artery stenosis can increase the expression of Bax and Bcl-2 protein in hippocampal CA1 area, inhibit

neuronal apoptosis, improve oxidative stress, and improve the cognitive function of rats.

* LA E < BRVE A A& T E (20218F-059)
VEZ B XIAEAE(1986-), 55 AL, FyA BEIW AR5 7 ] < i LB i A A S WRITAYT , HL i - 18161823657, E-mail ; doctor860814@163.com
o SEIRAER : T3 (1977-), 3 WA B AR BRI, BFSE 07 1) < 0 0 A5 HE SR ATF T, B3 « 13759957904 , E-mail : yujiaaaa77@163.com
(ke H41:2021-11-05 $5% H#1.2021-11-30)



- 2412 -

DEYESHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.13 JUL.2022

Key words: Dose; Butylphthalide; Carotid artery stenosis; Hippocampal CA1 area; Neuronal apoptosis; Oxidative stress; Cognitive

function

Chinese Library Classification(CLC): R-33; R743 Document code: A

Atticle ID: 1673-6273(2022)13-2411-05

Bl &

JOGAE B S I PR — P DL 20 , LA AR B Bk R 5 58T
R, s s s S FBORAIE R EERE A, FAR SN AT N
Bh A I F BIRTT kR — 2 IR, piE
YRR, MERZ 25 W IT 16 I T Bsh Bk a7
R FE T EEANE R . T RBR AT s 3 i i, , Yk &2 4 263
B, PET B MY LR /K, e BT AR BT i 5 i 45 4 1 FR
I BB AT R R AR T e , £ 1 R R X SR A ER E A, Stk
it 28 T B S, AR ELAR A AR P AL R R B o 76 PN
YU, T CAL X242 | 025 R A 2875 Bl ) H 23
A7, INFI T RERE AR £ 5 (0 T CAL XA Z 305 E D, Sk
(Oxidative stress, OS ) /- R IAHFE K& A 1 B ZEHLT Z — , K¢ 5
SEMGATEFE AT S BRI A S PR S Ar , ATTTFE R AL
PRAN I S SV ARG, Ty CAL XTI T2 F 4l
ZeCANAAET B B ELE e, AT S S AR AL Y KA . Bel-2 FE A
SRS R T RE HAT S 2T TSR A R TR
LIRSS fith 74 5 4 22 ST AR, AR SEART T T 2RO 35
NcsezE K EINAIRE X T CA1 XA AT T RIS , 3F
AR T ARSCHLH] . BURE T .

1 pR 5 07

1.1 #F#

8 JE AT W ik SD K 48 K, MEMEAIR, K&
250~300 i, A KRB FABE L8 s b T T s L i =
S BEL BT G oIBR8 4 RRR, =R
20~28 °C i@ KR4, TR  FHXNEE 50~60 %, KL A it
ik, 12 h: 12 h &,

TIRERIA A A 520\ 45 B3 25:\Mb A7 R4S = ([ 24
% H20050298, }L2 3144333), &M [ Santa 2N#], 5
I E AR G B i 2 M AR R A BRAA R, 20 M
TR W H 9 E Abcam 23R4,

1.2 MEhBkIEE K RAER R T

K BRI G W SERIE TP U1, 43847 SR Bl Ik E 45 5L

BB, B Sk, WK R G R WA G R RS LA A

i i R R B A 2R TR IR o 3580 e 728 K RS AR e 5T
bR UE  FEA 6 JE J5 EF 3l A ML 60-100 em/s A7 51
ik VAL I 03 8 155-170 cm/s,
1.3 RERSESET

PRI R (0=42,3 HORREE B R TP AET )bl
B =40 - BRI AR &2 T 2R ER (20 mg/kg) 2 FNs 77 /2 T K
Bk (40 mg/kg)d , BFH 14 H, AR T 8B S5 7] i T ARk
HARLT 20 mg/kg 40 mghkg TRBRIEH AT, MIRA ST
SRR AR R K E RS 21 d
1.4 WMELIEHR

(DI REIEIRITE 7d56 14 d56 21 d JEFT P ARS8
B, Al R WK BRAS AT IR O, $8/N BUE T 1.5 K A AR
L 14y /INERESRRTCHR SEAFEE 2 43502 4 /N R R A FE R
A DMRHFLETAR [ 2 435053 43 /N BRAE Sk 37 b 23 1 22— e 2
SRR ;4 4 ANRIESS SE AN E— M ELTE 2 S8
PR35 20 BRI B R H B G war . (2)TEIRYITEE 21 d 550
28 d LA ANIE 7 KR, BURZHZUE & T 4% H I, 4 B
CAl XL IT#E4T Tunel G4, Yo (0 BHM: 40 A 140 A) 4 pl
L TCARZRGR AR AR YL, TS e S AN 148 2 (Apop-
totic index, Al), Al= T4 %L / BANAEE. (3)BULFE/NFREY
TR, i A SR, T FE B L VR R o SR P I AR AL
FE41EA SOD 1, SRR B EL Z R I E MDA JhHE, (4)
TR & CAT X REAS R IUEEE 11, >R FH Western blot {2
Kl Bax 8 (1R Bel-2 8 AR kK
1.5 gitHix

AR GEITHRAE N SPSS24.00, THEBIRLISAEE frmi2EsR
N, LR LR FH LSD-t Ky, 241 LUHCR FH 5 22508, Ko
oK HE R a=0.05,

2 &R
2.1 IAFTHEETES 3 b
IR RE AL 5 ) BEALYAS T4 7 456 14 56 21 d /) BBT

FPAMIET UL P<0.05 ), 5k T AL IE T 1601 5t T ARk
ZH(P<0.05), W1,

F 1 AEIAE SBT3 EE(53)

Table 1 Comparison of cognitive function scores at different time points(points)

Groups n 14d 21d
Model group 14 4.11% 0.33 4.12+ 0.28 4.11% 0.31
Low-dose bubuphthalein group 14 3.23% 0.29% 2.87+ 0.52* 1.78+ 0.33*
High-dose bubuphthalein group 14 2.38+ 0.11* 1.67+ 0.23** 1.09+ 0.11*

F 8.822 11.944 14.783

P 0.002 0.000 0.000

Note: Compared with the model group, *P<0.05; compared with the low-dose butylphthalide group, *P<0.05.
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Table 2 Comparison of apoptosis index in hippocampal CA1 neurons at different time points(%)

Groups n 21d 28d
Model set 14 34.24+ 148 34.29+ 222
Low-dose bubuphthalein group 14 17.93+ 2.22% 15.20% 1.56*
High-dose bubuphthalein group 14 10.45+ 1.47** 7.82+ 0.48**

F 12.884 21.753

P 0.000 0.000

Note: Compared with the model group, *P<0.05; compared with the low-dose butylphthalide group, *P<0.05.

2.3 F¢E4R SOD 5 MDA & MXTEE FIH T B S5 RH B T AEER N [ 25 8RR Geit i )
MRFIHR 2 S FHE AT 21 d, 45 28 d BIMNZHZT SOD  (P<0.05), L3 3,
T FAE I (P<0.05) , MDA 15 AR FAR 7 2 (P<0.05) , 1

% 3 AEAESAMEEL SOD 5 MDA iE T tE
Table 3 Comparison of brain tissue SOD and MDA activity at different time points

SOD(U/mgprot) MDA (nmol/mgprot)
Groups n

21d 28d 21d 28d
Model set 7 7.18% 0.22 7.20% 0.30 1.98+ 0.09 2.00% 0.14
Low-dose bubuphthalein group 7 11.93+ 2.20* 13.98+ 1.62* 1.54+ 0.21* 1.24+ 0.17*
High-dose bubuphthalein group 7 15.98+ 1.98* 18.36+ 2.22* 1.09+ 0.14** 0.87+ 0.16**

F 9.832 13.944 8.814 9.222

P 0.000 0.000 0.002 0.001

Note: Compared with the model group, *P<0.05; compared with the low-dose butylphthalide group, *P<0.05.

2.4 #5 CAl X Bax.Bcl-2 EEHMRIZKFEIFEL Bax Bel-2 85 FH A1 X 355 K m FAR R AL (P<0.05), i i T
(ERIE S F R 21d. 45 28 d BT CAL X B & TR T 2R kL (P<0.05), L3 4,

x4 =BT EARMRESMNED CAl K Bax,Bcl-2 BEEIFRIEKFESTLE
Table 4 Comparison of the relative expression levels of Bax, Bcl-2 protein in the hippocampal CA1 regions at different time points

after treatment in the three groups

Bax Bcl-2
Groups n
21d 28d 21d 28d
Model set 7 0.87+ 0.13 0.88+ 0.03 1.37+ 0.27 1.35+ 0.18
Low-dose bubuphthalein group 7 2.01x 0.42%* 3.10+ 0.25% 3.82+ 0.08* 4.49+ 0.14*
High-dose bubuphthalein group 7 5.62+ 1.03* 6.31% 0.45* 8.24+ 1.22% 9.13+ (0.44%*
F 28.194 32.492 36.922 45227
P 0.000 0.000 0.000 0.000

Note: Compared with the model group, *P<0.05; compared with the low-dose butylphthalide group, *P<0.05.
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