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23\ Bk O AR & 3t £ B AR % 5 PC12 A RRfR{% RO B3P 1E A -

PEeepk, 2 K, RSk B bk e, BRETS

(FPEARBHEHEEERFAFERGAF, ERX  400042)
WE: B TR Ak o Rt &% 5 PC12 e Bi4; 69 07 2 48 A ZAE A ALh] 77 i% 83T 4 umol /L &7k BAVE )R PCI2 @it
24 h MR ARG BER A AR S e e ALY 1482 .3 404 4.5 (A8 S T AT NR B IRGRUR R 49 0. 1% ,0.2% ,0. 4%
0.6% ,0.8% ), B a8 1 2.2 4.3 48 440,520 (40% F&EH 0.5,1.0,2.0,4.0,8.0 wmol /L), B IR EF am etk A = & s B (oK),
B2 2 e T AR B o R A CCK - 8 Al 2w i 7& 1, 5F it H2m e A7 &5 R A AnnexinV - FITC /P 3 3 Z i X, 29 o R A 0] 2 e ) =
&K R B G Fir i (Western blotting) i 46 AR 3 — 82 — 248 % B8 (PARP) | cleaved — Caspase3 (¢ — Caspase3) . & & 8 B(AKT) .
iAo AKT(p - AKT) i 5L30 4 F e & 3% & (mTOR) (BR824 mTOR(p - mTOR) ¢ - Jun &2 3% % & 808 (JNK) (B 82 1L JNK(p - INK) |
BB M BRI 208 (GAPDH) 20 i) B & RGA KT EER B e g s IRabix 403 340 4 485 Ay mib B E R RHI &, S 1 4,
2403 40,4 405 MEY A E A RE K, B 2 FAURBAL S (P <0.05); 5 @B 4 ZLLEL 4202 3,4, 5+ SR IR 4 249
BGERHREFZ, LEZHEHBAE(P<0.01); 52 O RAIIR, G EE 4 2049 20 J8 ) = % ¢ — Caspase3 7 p — INK & & &
KR F3 B EHE ,PARP,p — AKT,p - mTOR & & Ak K-F3H 2 EHEA(P<0.05); 5 SR 4 3R 422 4 + STEER 4 2069 20 L
T & ¢ - Caspase3 A7 p — INK & & £ ik K3 F F AL, PARP,p - AKT,p -mTOR & & R A K- FH B E A H(P<0.05) . %t telan
R IR AL AR R B AT PC12 dm AR AR AR, FTAE 55 888 T &R BA % AKT/mTOR & JNK 15 5@ %69 % A % .
KB A2 Nk v R B RRERPCI2 s B s AP 2R AP B @ s B ALA 4 B E IR G 5o - Jun RURR B G i8R 1E A AL
FE %S RI32;R285. 5 THRAR SRS A X E 4S5 :1006 —4931(2021)17 - 0030 - 05
Protective Effect of Qigui Bawei Oral Liquid on PC12 Cell Injury Induced by Rotenone
FU Ruoqiu, LI Bin, WANG Xianfeng, ZHANG Lin, WANG Linli, CHEN Jianhong
( Department of Pharmacy, Daping Hospital, Army Medical University , Chongqing, China  400042)
Abstract: Objective To investigate the protective effect and mechanism of Qigui Bawei Oral Liquid on PC12 cell injury induced by
rotenone. Methods PC12 cells were induced by 4 pmol/L rotenone for 24 h to construct the cell injury model. The cells successfully
modeled were divided into Qigui groups 1,2,3,4, 5(equivalent to 0.1% ,0.2% ,0.4% ,0.6% and 0.8% of the original solution of
Qigui Bawei Oral Liquid) ,rotenone groups 1,2,3,4,5 (equivalent to 0.5,1.0,2.0,4.0,8.0 pmol/L of rotenone ) ,and the normal cells
were taken as the blank control group(water),all the cells in each group were given corresponding drugs. CCK — 8 assay was used to
detect cell viability and calculate the cell survival rate. AnnexinV — FITC/Pl double staining and flow cytometry were used to detect the
apoptosis rate. Western blotting was used to detect the expression levels of poly adenosine diphosphate ribose polymerase(PARP),cleaved
Caspase3 (¢ — Caspase3) , protein  kinase B(AKT) , phosphorylated AKT(p — AKT), mammalian target of rapamycin(mTOR), phosphorylated
mTOR(p - mTOR) , ¢ — Jun NH: — terminalprotein kinase (JNK), phosphorylated JNK(p — JNK) cells and glyceraldehyde — 3 — phosphate de-
hydrogenase (GAPDH). Results Compared with those in the blank control group,the cell survival rates of Qigui groups 3,4 and 5 sig-
nificantly increased in a dose — dependent manner,and the cell survival rates of rotenone groups 1,2,3,4 and 5 significantly decreased
in a dose — dependent manner( P < 0.05). Compared with those in the rotenone group 4,the cell survival rates of Qigui groups 3,4
and 5 + rotenone group 4 significantly increased in a dose — dependent manner( P < 0.01). Compared with those in the blank control
group, the apoptosis rate,the expression levels of ¢ — Caspase3 and p —JNK protein significantly increased, while the expression levels of
PARP,p — AKT and p —mTOR protein significantly decreased in the rotenone group 4( P < 0.05). Compared with those in the rotenone
group 4,the apoptosis rate,the expression levels of ¢ — Caspase3 and p —JNK protein significantly decreased, while the expression levels
of PARP,p - AKT and p - mTOR protein significantly increased in Qigui group 4 + rotenone group 4(P < 0.05). Conclusion Qigui
Bawei Oral Liquid can reduce the PC12 cell injury induced by rotenone,which may be related to reducing the effects of rotenone on
AKT/mTOR and JNK signal pathway.
Key words: Qigui Bawei Oral Liquid;rotenone; PC12 cells; apoptosis; neuroprotection; protein kinase Bj; mammalian target of rapamycin;

¢ —Jun NH2 - terminalprotein kinase ; mechanism
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MBI T PRS2 P AR AT WP , QBT it
BRI 00 5 B LR 4 MR AL 2 e PR AL 551,
S B R B A 2%, R Z2 BRI AN B, SR ) i g O i
TR A 220 M R 7L, BT , IR 7 R g
RS H U M BEAT DR 37121 o o 2 K e 2 AL I 1 ol
LR R E AR TT A MR E R, RS0
KBRFA TR UK B 3R 6T 3R 35 2 P b 25 52 5 57 i
2RI ] By P i 2 A S S A AT IR AR
OB 144 4K 28 1000 o B e e (8 1 A AR50 el £l i
B MR 2T AR CHIE AR R BRE 8 R
RSy, BRI p AN D, TR T R
28 s ERRRRI M Z J1SEE T, CAE IR
PRAE T 30 4F o FL2H J5 Fp B & TR el L B 58 Bz 54 il 5
B 2R A5 M AL B M R P VR T 00 S RIS IE

2RI AT PRI T AT\ AR IBOXT £ e A 5
PC12 4R 500 B4 FH B HAE IR IR RGE 4n R
1 MRl5H%
1.1 B AHS5HME

I FR 3111 B CO, 40 ffn 3 35 40 (35 Thermo 2%
Al )5 GS = 15KGS 2 = 13 VR B O ML (35 [ Beckman 24
F) ) ; CKX41 RE2A 8 B 8 8 ( H A Olympus 22 #] ) ;
165 - 8001 I 7 [ HL UK A . F% XA | Chem I Doc 7 &
R AL 2 & 6 R &R 58 (25 E Bio - Rad A H] );
HR30 - 11A2 YA Y2 440 (5 5 IR B A A BR A 7)) 5
C6 B A A i X (3£ 1= BD A F]) ; STNERGYH1 AU #7
I Agilent NI

2 A N R R OB B R Ao
200413) ; 101 il ( 25 [ Selleck 2w , #t5 Ky S2348);
PRIM J 7 3t (25 [E Hyclone 23 #) , it 5 4 SH30809.
01); it 4 i3l (R EEREAE VARG R A H#HTH
20200408 ) ; Western 4fi it %4 fif & (41t 24 P0O013), BCA
R I 3 ) (52 PO009) , Jike it 1 . i (it
54 €02010), ¥ H EiE = RAEVHEARGRAF ;
20 i 8 T A R & (SR BD A W] LS 556547)
CCK - 8 {5 & (£ FE MCE A #], it 54 HY - K0301) ;
BARBEARIC LA PR e e BRE A (1) GUAL I A2 4 4
HEEARA WA S R ZB2305) 5 1 YL 2 11 Marker
(3% [ Thermo 23 A] , #it 5K 26619 H ) ; 7 (1 ¥4 i B
(AKT)Hi & (4t 524 ab200195) , B2 1k AKT(p — AKT)
otk (A5 A ab192623), W FL s ) A % R EH G
(mTOR) #i & (4t 5 4 ab2723), # B2 /& mTOR(p -
mTOR) HLA (5K ab137133) , ¢ — Jun 282 i 2R 1%
it (INK) 444 (154 ab179461) , B L INK (p — INK)
Prik (JiL5 K ab124756) , 40 H FE[H Abcam 2w ; B R

T S (GAPDH) Bt fA (35 | CST AWl 54
21185) ; MR AT W2 — 0% 2 B (PARP) 41 14 (41t
54 13371 =1 = AP), cleaved — Caspase3 (¢ — Caspase3)
ik (5 19677) , ¥ B R =18 4 Y H A FH R
/NI

;BRI A AN R PC12 Al R (36
ATCC ZHfif /% , #t5 4 CRL - 1721),
1.2 A&
1.2.1 ks

PC12 4 i 1 PRIM 1557 5 (3% 10% Ji 4 s ) T
37 °C 5% COx F4F NEERE T4 P 37 B AL AR
XU K A A A T
1.2.2  CCK -8 iR Z A4

WO BUE KB PC12 40, 28 Jge i 0 A J5 15 41 i
B, 4% (5 000 400,90 wL) /FLEEFN T 96 fLAH,
F 37 C 5% CO. KR/ P 537 24 b, nA 2259
10 WL 2590204 1) AT 1 41 .2 40 .3 21 .4 4.5 41 (L)
FUE N 11 AR BB A 100% 3, 4 FA v B 4331
$90.1% ,0.2% ,0.4% ,0.6% ,0.8% ), 251/ ] 24 h;
2) TR 1 4] .2 41 .3 41 .4 4.5 2 (A 24 T fa kR
0.5,1.0,2.0,4.0,8.0 wmol /L), Z5¥1E M 24 h;3) 210
I\ T IR VBCEDG P 8 e T - 2 6 BRAL K L F e i 4 41,
DL RACIH 1,2,3,4,5(0.2% ,0. 4% ,0. 6% ,0.8% ) + i
B4 2, Je 25 TACIH N O IR AL 38 2 h, 7545 T
1 TV 24 ho 25040 BREE RS, BEFL A CCK - 8
R 10 pL, B PIEE 1 h, TR T 450 nm
A AL W B, IS0 M A7 5 3
1.2.3 A 40 pUR

BOGEUE K I PC12 4R, 4% 2. 0 x 10° 1~ /4L
FEFT 6 LA, B LI SR IAT 2 mL, T 37 °C \5% COx
BEFRA TR RE TR 24 h, 45 TACIE /R 101 B S fh R B 25 T A
JH 24 ho JERFH AL IS WS T 15 mL 2048, 800 /min £
0> 5 min, 35 _EIER, T 2 mL B IR 5 2% v (PBS) 1 &
A, 800 r/min &0 5 min, 7 _E I, INAE T-46 0 Zy
% (£ Annexin V - FITC Y4 2 pL, PT 43 5 plL,
Binding buffer 100 wL.), #£2), E #4415 min,
T2 AR ASCRSEI A RL R T , H R TR
1.2.4 & & Ji 01 7F (Western blotting) 3% 48 71|

BOGEUE K I PC12 4R, 4% 2. 0 x 10° 4> /4L
PRI T 100 mm B5FEILAp , AL 2535 10 mL, T 37 C |
5% CO, B R4 B 3% 24 h, 4 TAC I Ak O IR I T4k
B2 h ARG 45 T I AE 24 ho SR AR 1,
BCA € & & & o EEM P INA 5 x loading buffer
TRAT, T 98 C A AR M o AR PR 5 00 2 R i T 2R
PR B IS R UK R AT 40 S, B S B R B §E 2 PVDF
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5% WERRAF W B 1 b, in—H00E & 0% H i —
P, TBST 5 T3 T E —40 1 h, TBST I3 I
AN ZICIRY , FHBE I 845 7 gt 47 k% . WB 257
Image J 1. 37C F AR LK A, LHMWE A S NS
K LB N R AR E K

1.3 Sit¥aE

SRHH SPSS13. 0 GEit 2 i I HEEORILL X + s £
TN AHE AT ¢ Ko, P<0. 05 NZESRAS =L,

2 #R
2.1 3 PC12 fifafFEEE A&

Has X B A0 3 4 .4 4.5 AL AR AT
HRY B ET &, B REESUREEH(P<0.05); ik
P 1202 40 .3 41 .4 21 .5 ZH B9 M I AT 1% R 38 g 5 RRAR
HARE KR (P <0.01) JEILFE 1,

F 1 CEH/\BRORER &BREX PC12 477 iE 2 /500
Tab.1 Effects of Qigui Bawei Oral Liquid and rotenone on the
survival rate of PC12 cells

R kiR R nRkiEE

ikl = ikl _

(%) (X +5,%) (ol /1.) (X £5,%)
THNBA 0 100.00 +1.25 FHNBA 0 100.00 +1.02
fela 14 0.1 101.34£3.44 SR 0.5 83.72£3.09
24 0.2 103.81 +1.63 bE@ALA 1.0 70.52+£2.37 "
FAERE 0.4 106.39 +2.63 BiER3A 2.0 63.72+1.79 **
44 0.6 108.34 £2.34~ bR 4.0 62.68+1.49 "
fesa 0.8 108.03 +3.81 siEmsa 8.0 5124377

E:hEaRALE," P<0.05,"" P<0.01,
Note: Compared with those inthe blank control group, * P<0. 05, ** P<0. 01.

2.2 tEEMRER PC12 AREERNEM

SRR 4 2H HoAE AT 3,4,5 + faERR 4 416020 i
AR BT, L2 Bk # (P <0.01) 7]
D, 506 AT YA /N A 11 R vk T B Sl ik 553 e e ) 35019 240
FEE R TR 2,

Pl

F2  RRF/NKROMRE &R PC12 IR RH R0
Tab.2 Effect of Qigui Bawei Oral Liquid on rotenone reducing the

survival rate of PC12 cells

ik R mpAER(X £5,%)
EA=popyiil 100. 00 +2. 40
BEE 40 4 pmol /L 60.39 £2.92
AL 1+ BFEE 44 0.1% +4 pmol /L 61.18+3.84
A2+ BFER 44 0.2% +4 pmol /L 67.98 £6.29
A2V 3+ BFREA 440 0.4% +4 wmol /L, 77.73 £3.33"
K34+ BHER 44 0.6% +4 pmol /L 81.87 +3.25°
AR5+ BREER 44 0.8% +4 pmol /L 81.28 +4.97"

E L B EER 4 43, " P <0.01,

Note : Compared with those in the rotenone group 4, P < 0.01.

2.3 MNEREmFSHERATHEE

5575 AN REZL L, #0010 1) 20 40 B ) T %6 2 T
(P <0.01); 54 Hdg AL IE 4 + fUpei 4 21400
AT R B EREMR(P<0.01) 7T WL, e FRBE T B 5 5
PC12 4R T, (HAC I/ 1 A i B BEL 1 £a e il 15 5
) PC12 AR T BE UL IR 1 FNE 3,

2.4 MEEMBEFATHXZEZSMN AKT/mTOR X
JNK 15 518 BRI

525 0t BRZL HU R, FBERE 4 21 PARP 25 (£ 58/KF
T RAIK, ¢ — Caspase3 25 AR & T+ (P<0. 05);
5t eI 4] e AT 4 + fARERR 4 41 PARP 3 £k
KV 3 T+, ¢ — Caspase3 £ [ 323k /K I 35 PG
(P<0.01) 0] UL, R e B B 30s 8 oA e B L (H
56 FH AT U5 /N R 11 Bl v mT B 8 0 55 e T X O T AR
MWL o 525 0 BT 3, fa e 4 4 p — AKT #il
p - mTOR £ [ F ik /K-35 B35 [ AIK, p — INK FE 3 £ ik
KV BEFHRE (P <0.05); 5 MMM 4 41 A A2 4 +
FEJRERR 4 41 p — AKT F1 p — mTOR 25 [ &k K1 8 %
FhiE,p - INK 8 (R KK B ERFEIN(P<0.05), 7]

1073
103

1073

4at
286%

Q2
6.72%

10*

e A o
3 > “
10 E 2 LLTERR AT

IOZ]

Q4 g Q3
10" avm‘ o s - 1'39‘-& 10'-“”", . o . s‘gp 10" 428.1% “‘ e — 3)23'%_
10° 104 10° 10° 107 10° 10 10° 10° 107 10° 10 10° 10° 107
AnnexinV - FITC
A ZOXTEA B LEMRA4E C A)F44 D ARV 4+ BGERRL 4

1

AN PC12 ARETIER

A. Blank control group B. Rotenone group 4 C. Qigui group 4 D. Qigui group 4 + rotenone group 4

Fig.1 The apoptosis of PC12 cells detected by flow cytometry
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®3 HRBATEREARIEKEILR(X £5)

Tab.3 Comparison of apoptosis rate and protein expression level (X #5)

i R miA3(%)  PARP/GAPDH ¢ -Caspase3/GAPDH ~ p-AKT/AKT  p-mTOR/mTOR p - INK/JNK
capeyctil 9.78+2.47  0.3470.029 0.151 +0. 031 1.422 +0.094 0.431£0.038 0.376 £0. 071
BEm4H 4 pmol/LL 33.63£2.04° 7 0.069 +0.024° 0.3620.031"" 0.887+0.031°°  0.329£0.028°  2.126+0.084""
LRS! 0.6% 8.51+2.48  0.313+0.023 0.154 +0.035 1. 400 £ 0. 037 0.480 0. 042 0.379 0. 039

RI24+ BHERAL 0.6% +4pmol /L 17.40£3.344% 0,256 £0. 038>

0.165 £0.031%

1.426 £0.057%%  0.639 £0.076" 1.291£0.062%*

EHE AR, P<0.05,"" P<0.01;5 &R 4 41L3,2 P<0.05,24P<0.01,
Note:Compared with those in the blank control group,” P < 0.05,** P < 0. 01;compared with those in the rotenone group 4, P < 0.05,%*P < 0.01.

¢ — Caspase3

p - AKT

AKT

p -mTOR

mTOR

-~ S
. -

JNK

|

GAPDH

A RAxREA B #EE44 C kE4A
D. /)3 4+ BEEA 4 20
B 2  Western blotting ;%44 PC12 # MK E A FRILKTF
A. Blank control group B. Rotenone group 4 C. Qigui group 4
D. Qigui group 4 + rotenone group 4
Fig.2 The protein expression of PC12 cells detected by Western
blotting

W, RN T AKT/mTOR {5 S B, I 0% 17 INK
5 B AT A R TR 8 AT B ek 5 o R R X
AKT/mTOR S JNK 15538 B& (152 0 o T WL 3 FA 2,
3 iFig

PC12 2 ff 2 — ol K U 6 I g s 4 8 400 A
PR, HA 28 N 3 W 20 M P 5 A, HLATAR AR, )2
Tl A B R 2 B AR R R R — A SR
JHE JE AR v BRI S BT A5 0, RO AR Ry R HL
Pz B B R A el 2 B AR R P e 4
JELA53 405 1) 1 AR 245 40 ) 3 IO ) o R S e T 5473 17
PC12 20 i ss A0 vh S [R) I 5 385 10T 0 e 10 590 2 M A
FHISHE] A — 350, VR R R 0.5 ~ 10 wmol /L, £ F i8]
H 4 ~24 W' AT R A% S0 A T A A AR AR A

DR 285 B A4 L T 225 0 Vo U B AN — 3504 56 o 3 A i K
0, Ve Bk A0 R A U B2 O 4 wmol /L, AE IR 1] 28 24 h, B
DR T PC12 20 M £ 580 , 4 M 4 - n] 3k 33%
S R 2 40% .

i 3 WA & B, 0. 5% M 1. 0% He B AT I /AR
F AR & m] 3 5 PC12 4 AT M, H 2. 0% W BE i Ad 15
JNBR FTRRBR TI A PC12 20 6 PR AIG o ifE— 25 5 484
IF N AR AE 0. 1% ~0. 8% ¥ JE 75 Bl N XF PC12 41
L3 P P R 0, 45 SR R 0. 4% ~ 0. 8% Mk i M AR I
R MR R 3G 5 PC 12 40 %) 3% P, mT B I a5 fa i
Fil 5 2 PC12 40 B 36 M T R, H 0. 6% ¥k B A
R IK B 55 R, OB 0. 6% MR EAE M J5 22 245 BEAIL I AF 5%
IVE R EE .

20 R T R AE T  —F  A  f E
0 PC12 20 Ay 32 25 R 161 PARP 28 1 A] RF S5 47
P DNA Wi K o 45 5, 2 — R 220 DNA (25
Bifg , U8 T R AT, AT R L E ) Caspase — 3 BY V) i 1
Hk DNA B HEE!", Caspase — 3 JE 41 A 98 1= 3 F P
I FE LR VI, @it B 58U S, P
PARP & A [ R, Caspase — 3 BV #7E % PARP
KA SRR R T R A AR R ARG 25 RAE 52
11 R 15 S PC12 0k A T, Wester blotting PN et
JRUESE, fa e 1] 520 PARP B (PARP 2R 18635 K-
FEAIG) A Caspase — 3 35 V)3T (¢ — Caspase3 2 1761k 7K
ST ) o [RI S A UA /B T R i RE D855 F R I 5 5 1 4
RO T, sk 55 e B 5 B0 PARP 2K [ 258 7K F- 1
ik J% ¢ — Caspase3 & [ 1k AKF 19 73 , £ WIAT 5 /A
AR IR 1 H R T PC 12 40 (4503 76 7

W WA A PI3K/AKT/mTOR, MAPK(JNK/ERK/
P38),STAT3, Wnt/B - catenin, NF — kB %5 /{5 5 i §%
EAS 5N T B PR 1 AKT/mTOR 38 % 1) 90 i
T INK A5 5 T 2 0 e TR S50 20 A0 I 463 43 1 5 DL AL
il 120 =21 AKT J&—Fp 22 R / 7 AR & I /E R T
Z, SN 25 Tl A OC; mTRO /& AKT 19 FiiF
T BT — PR R ) 22 S 1R /T 2 R AR O
AKT/mTOR {55538 B % 2k 57 240 B A7 15 41 2 240 it 3
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Ml AKT/mTOR 3l B AT i i 22 20 i i 452 £ 7 1, i
PRSI T2 % U)X ol 22 00 O RS R 4 A T 200 INKC S —
it 22 SR / J3 R R VN, J& T MAPK KRRy — Bt
TEZRNI T A PR b R R B T INK IR AL )i fE
-2 R Canpf 22 L0 LR MR 45 I T R 2
A 45 R WoR , O I AT 3] AKT/mTOR {5 % J8
B, TS INK {555 [ I e BEAC A /R R AT sk 553
£ R I X AKT/mTOR 388 5% 9 00 il K6 INK 838005 A
I, ZBAC A /NBR T IRBGE 1L AKT/mTOR K INK 4%
PR3 T PC12 40,

L LRI AT /R IS A ok £ e 1 X PC12

240 M A 305 1 T, T RE S RS T BRI 4 AKT/

mTOR J¢ JNK {553 % (1 520 A ¢ o B AR U5 /B 11 il

WSS 52 5% , HORAAR 2 R4V T i BAR ) s iy CF
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