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Protective effect of astragaloside IV on PC12 cell injury
induced by high dose of S-ketamine
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Abstract : To investigate the protective effect of astragaloside IV ( ASIV) against nerve injury caused by high doses of S-ket-
amine (SK) ,PCI2 cells were used to construct an in vitro nerve injury model. The cell viability was measured by CCK-8
method , from which the optimal modeling concentration for SK and the optimal therapeutic concentration for ASIV were deter-
mined. Flow cytometry was used to determine the apoptosis rate. Reactive oxygen species (ROS) was detected by DCFH-DA
fluorescent probe assay. Expressions of the target genes were measured by qPCR and the target proteins were detected by
Western blot. The results showed that the optimal modeling concentration for SK was 450 pg/mL and the optimal therapeutic
concentration for ASIV was 25 pumol/L. Compared with the control group,the apoptosis rate, ROS content, Caspase-9 and Cy-
tochrome C mRNA expression levels were significantly increased in the SK group (P < 0.05). On the other hand, Bax, Pro-
Caspase-9 , Cleaved-Caspase-9 and Cytochrome C protein expression levels were similarly markedly increased (P < 0.05),
while the ratio of Bel-2/Bax mRNA expression levels and Bel-2 protein expression level were significantly decreased (P <
0.05). After treatment with ASIV ,the changes in all indices induced by high-dose SK were clearly reversed (P < 0.05).
Therefore , ASIV attenuates PC12 cell injury caused by high dose of SK through a mechanism that may be related to inhibition
of the mitochondrial apoptotic pathway.
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T T TE AR o T 1 — TS 20 A 1 962 1] 5
SK A A R, 25 R Wos Lotk 8 # HE52 m
it SK AR LS Z R 25 W67 i A B
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e SF-ARAH N 8 by 4 it EL A R S

T 1 H FF (astragaloside TV, ASTV ) J& M 24
e th i EEE N 22— IERE R E B
R0 RPN LT A ISR T L I 11 S A 2 K R
AAALFBIA T 0 BAN, B PHIE SR —Fh K
SREGIZ AR, SR, 06T ASIV 2 75 il sl 4%
JRRTEE 2450 il 5 | RS (8 o 8 O SN AT 0, HOCAS IS
TR FH A 28 200 Mk O BV i g 40 e 4 i D
PC12 4t SKARSMIAGEAL, ¥R 1] ASIV i #h 28
TRAPPERT, S SK Y& BRAG T DL K. ASIV #5245 0T &
RS ERE
1 #E5FZ®
1.1 ##

PC12 i ( LRI, 415 2Q0150) s 1 K
(i TREM 4l =98% ,fit5 B20564 ) ; S-F K
Fif] (25 mg/ml., [E i BE 24, [ 245 75 H20193336) ;
CCK-8 i7 (APE x BIO, #{t 5 K1018) ; Annexin V-
FITC/PL A T A6 ) &5 (/A o v MERE , 415 A211-
01 ) 5 1 PR U G50 & (35 = K, it 45 S0033S) 5 &L
RNA 25 & (Fg 5tk MERE , iS5 RC112-01) 5386
e sp R & (P B MEE, it 5 R323-01) ; ChamQ
Universal SYBR qPCR Master Mix ( 5§ 5 i MERE , it 5
Q711-02) ; Anti-Bax ( Abcam, it 5 ab32503 ) ; Anti-
Caspase-9 ( Abcam, it 5 ab184786 ) ; Anti-Cytochrome
C( Abcam,Jlt5 ab133504 ) ; Anti-Bel-2 ( i{ERIERE , i
5 381702) ; Anti-B-actin ( AL AR IE BE , #L5 200200) ;
HRP Goat Anti-Rabbit IgG ( H + L) Antibody ( APE x
BIO, 4t 5 K1223)

1.2 7mi&
1.2.1 @mpasihomssh

PC12 ML & 10% Jifa 4= i 35 Al 1% 75 55 3R -4k
FFZE M) RPMI 1640 5, BT 37 °C 5% CO, pifE
TR SRR h 3R, ] CCK-8 5 H S-54
T TR 14 e A 32 A5 W B R B S Y Y R AR TR T R R

J& WA 43 R %o BB ZH (Con 4 ) #5720 (SK 41 ) FhI
SER L (ASIVA)3 4, BAERKREELRS 8% ~
90% I 41 e T Ak 2500 37 318k, #i CCK-8 SEI8 i H
LUK At B 2 D 3 i 5 3 SR AR L 35 5% 24 h, IRH
PEAT LA 20 B | HLAAR R X6 BB 2 A AN 25 24, BRI 2 4
1252 SK, S 2H A0 Sl H] ASIV Hii4b B 30 min,
P42 SK, 254 Ab 3] 24 h J5 , Y HE 40 i 1 A7 4% 2%
R, B— NS SR A 3 K

1.2.2 CCK-8 S3am| % fm & /1

X ECA R I PC12 4iffidae 8 000 A~/ FLiF
£ 96 FLANMIKE F= M, K5 9% 24 h Z R iR 25 4ab
B, Z9W1ER 24 h S RFLINA 10 pL i CCK-8 ¥
WO E TRFRMTEE 1 h, HEFRAE 450 nm &b
e W 6 (OD) . 4 M 3% J1 = (ODyyy -
OD.sp150 )/ (OD gy = OD 1) X 100%

1.2.3 AKX zmfaRn % gm0 = &

i FH 6 FLANREE SRR B SRl Fe 1,217
TG 2503 24 h 5, ff TS EDTA JBRE I {1
LA AN, IF Y% PBS HAVE IR .
Ja— WU B O R, WA BT, 100 pL 1) 1 x
Binding Buffer & & 4f fifl mA S5 pwL Annexin V-
FITC A1 5 pL PLEW, W REIRS . =
TR R ROEMEE 10 ~ 15 min, W 52 85 BN
400 pL 1 x Binding Buffer, Ye{45¢ )5 HIFESFE 1 h
P58 B ALAG I
1.2.4 DCFH-DA ¢ 23R4T k4 m) 4m i 7 M 2000 4

h=4

2

i 6 LA R TR R A, R AR 1. 2. 17
T A 2GR0 3E 24 h J5 (] PBS P40 K .
FRLINASE 1: 1 000 LeAi#5 FE iy DCFH-DA #5915
mL, BEf5 8 TR I E 20 min, BEH 588U H
RPMI 1640 FEfifi 55 57 5 U8 U 40 i =0k, 1020
THBE ML (0 5O B I T4 IRE 5% .
1.2.5 qPCR 3 ARA40 B o9 L B 69 £ A&

fdiFH 60 mm ZH i 3s 55 MEEFR A IF4% 1. 2. 17
a2 . 5224 b g % R & U U] B kAT
A RNA BFRECS WG 55 o RS SO AR R BRI BT,
¥ cDNA 5% .22 64kl SYBR green £l RNase-free
ddH, 0 4% %7 & W 1R & B 2 J5, BEAT B AL k47
qPCR 2, #7357 W K ¥ 7E 80 ~ 150 bp Z[H],
BARFH AR,
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Table 1  Primer sequences
519 FFHI(5'—=3")
Primer Sequence(5'—3")

F:CTGTGCTATGTTGCCCTAGACTTC

Bactin R:GGAACCGCTCATTGCCGATAGTG
Belo F:TGGAGAGCGTCAACAGGGAGATG
. R:GGTGTGCAGATGCCGGTTCAG
B F:GACGCATCCACCAAGAAGCTGAG
ax R:GCTGCCACACGGAAGAAGACC
F:CAAGAAGAGCGGTTCCTGGTACATC
Caspase-9

R:CAGCATTGGCGACCCTGAGAAG

F:AAAGGAGGCAAGCATAAGACTGGAC

Cytochrome C R:ACCTTTGTTCTTGTTGGCATCTGTG

1.2.6 Western blot # RKA&n| B #9%& & o9 & ik
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mA fERE H & A% E PVDF 5 E AR YR H 08
A R/ INEE 5 145 1) FBE IS 1], 38 5 N 2 B-actin (1Y
SRR IR 50 min, AR RIS, i 5% i RE 4
WEEEMA 2 h, A4 CTFHE IR, KE=E
EE 02 h 5, BRI g A h e T
1.2.7 it 54

fdiFH SPSS 25. 0 R A4F 43 B Bl , B A 4548 1 LA
g + 7!9]?{&%(; +5) 3/, Graphpad Prism 8.0 44
YEE, Z 8 R B R Jr 20 ik, P <
0.05 FRzEFHAGIHFE L,
2 LRHER
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Fig. 1  Effects of different concentrations of
SK on the viability of PC12 cells(x +5,n =4)
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z
Z 1.0- L
j=
=
g
wr 0.5
=
F
0.0-

Con 12.5 25 50 100 200
ASIV ( pmol/L)

2 AEIRE ASIVRS PCI2 MALFE FMIBM (x +5,n =4)
Fig. 2 Effects of different concentrations of ASIV
on the viability of PC12 Cells(; ts,n=4)
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Fig. 3 Effects of different concentrations of ASIV on the viability
of PC12 cells under the effects of 450 pg/mL SK(; +s,n=4)
T xR L, * P <0.01; SRR L4, *P <0. 05, Note:
Compared with Con, * * P <0.01 ; Compared with Mod,*P <0. 05.
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Fig. 4 Flow cytometry detection of apoptosis rate in each group(; +s,n=4)
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Fig. 5 Detection of ROS in each group of cells by DCFH-DA fluorescent probe method (x +s,n =4)
T SR AL, * ¢ P <0.01; SHRI4H %k, # P <0.01, Note:Compared with Con, * * P <0. 01 ; Compared with Mod,* P <0.01.



Vol. 36 H

A 7P X e S-GEUMEERZ 5 PCI2 SR 13 P 3 4

673
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WK 6 s, SK A 5% A, H 3K
Bel-2/Bax H it ZFEAIK (P <0.01) , Caspase-9 % i 3
J+E (P <0.01), Cytochrome C i E T} 5 (P <
0.05) . fiH] ASIVIRYT 5 ikE 1 ix se15 4k, ASIV 20
5 SK 41 4H [t Bel-2/Bax # i 2 F+ % (P < 0.01),
Caspase-9 5 Cytochrome C g ZFH &K (P <0.05)
2.7 ZRFEATEREEEANRIEER

Wl 7 i, SK 2 5 X B AR L, 2ok fA g T
WREPHUH T Bel-2 RiLWE TRE(P <0.05),
{2 7= %8 [ Bax, Pro-Caspase-9 , Cleaved-Caspase-9
FiERE FTH(P <0.05) A K Cytochrome C FEikH
WELF(P<0.01), ASIVZ S SK ZHAH L, HiLiM
T8 Bel-2 ik E L JH(P <0.05) {2 T 1
Bax ,Pro-Caspase-9 ,Cleaved-Caspase-9 ikl & & (P
<0.05) ,Cytochrome C FEiAM ME FFE(P <0.01),
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Fig. 6 Detection of the expression of major genes in the
mitochondrial apoptosis pathway with qPCR(; ts,n=4)
TE: SXHRALEEL, * P <0.05, " * P <0.01; SHAA A, P <
0.05,"P <0.01, Note:Compared with Con, * P <0.05,* * P <
0. 01 ; Compared with Mod,*P <0.05,*P <0.01.
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Fig. 7 Detection of the expression of major proteins in the mitochondrial apoptosis pathway by Western blot(x +s,n =4)
SRR A, * P <0.05, " * P <0.01; SR 14, " P <0.05,"P <0.01, Note:Compared with Con, * P <0.05,** P <0.01;
Compared with Mod,*P <0.05,"P <0.01.
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