+ 1954 - #j 24 2#3)  Acta Pharmaceutica Sinica 2018, 53 (12): 1954 —1962

FAOEEFESMRMRERGHURARERSII LA SEIE

HomY MR AY, E M AR Boal Bra”

(1. HEZGRIREEF R, L5 M 211198, 2. MR HELKFELH %M, L% M 210029;
3. B ERRA AL TR, 2 Bl 245041)

FEE: H A RIS E 2 20 5 R B A4 o 2 F X R R 5 2 80E VP 9 AR AT 24H 43 (CSTGCs)
PR M0 B A 1 AR 4 A I B6E SR AT R0 25 . A 7R Al UPLC-TOF/MSIMS & 14 43 i1 CSTGCs 114k
SRy, HO LB N OS48BT oz, FE LA Libdockscore §ifi i 2 BEE I 4, HE ST HOC2 41 i B4R 35
PitiE, DINLER B (CK). FLERIARG (LDH). HEMAYELEE (SOD). W& (MDA) A fats, #rilne
RE CSTGCs Bt L WLBRIAL A R 2 Ay 3E— 25 Ao 48 $ . Do R A AR R AT ¢ mRNA Kk, BEH:
o AR AT B R T AR AR, B CSTGCs IARER M. SRR, AJZH . AjANERE . KHBEATZ5H
FEMNATE R 5 ATWT. 3040, 4KZN #1 IM9J S8t A 7E 7S | . et LU B %05, N CSTGCs ) 32 %
TEPERLSY; TEHT CK. LDH. SOD. MDA FIZERFZERIARThAE . I 4R 1 5T, A5 24 5 +A5 25 P B + 2k
R AT 25 & 5 CSTGCsE I L 4i i 2 5, HixE N CSTGCs L Hi i Sk S 1155 AR B2y, 2 o S8 A ot %
il 7B L A A

KR AR, WA Sy SRR ARy

FE S %S R285 CRKFRIRED: A X E#HS: 0513-4870 (2018) 12-1954-09

Discovery and verification of representative ingredients of Chishao
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Abstract: The discovery and verification of components are prerequisites for developing of component
preparations. The molecular docking technique and pharmacodynamic activity evaluation provide effective
methods for the discovery and verification of the representative components of Chishao terpene glucoside
components (CSTGCg) against ischemia and hypoxia injury. The chemical constituents of CSTGCgs were
analyzed qualitatively by UPLC-TOF/MS/MS. Main chemica constituents were docked with key receptor
proteins of myocardial ischemia to preliminarily screen anti-ischemia active ingredients, and screening for main
active ingredients with Libdockscore. Then a H9c2 cell hypoxia injury model was established, and creatine
kinase (CK), lactate dehydrogenase (LDH), superoxide dismutase (SOD), malondialdehyde (MDA) were
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determined to screen the representative combinations in CSTGCs. In addition, apoptosis index, apoptotic
protein expression and mitochondria-associated mRNA levels were determined to verify the inhibition of the
representative components (RCs) on the apoptosis of hypoxic cells. Eventually, the representative components
of CSTGCs were determined. The results showed that paeoniflorin, albiflorin, benzoyl paeoniflorin and
oxypaeoniflorin were considered to be the main active components because of their high matching with target
proteins (4TWT, 3040, 4KZN, 1M9J) in space and energy. There was no statistical difference in regulating
CK, LDH, SOD, MDA levels and maintaining mitochondrial function as well asinhibiting cell apoptosis between
CSTGCs group and RCs group (paeoniflorin + albiflorin + benzoyl paeoniflorin combination). Therefore,
paeoniflorin, albiflorin and benzoyl paeoniflorin were selected as the most representative ingredients of
CSTGCsagainst ischemia and hypoxia injury, providing a basis for the overall properties of the components and
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formulation of CSTGCs.
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FRATNBERHEY A2 Paeonia lactiflora PallL.
871|777 Paeonia veitchii Lynch TR, JFLAT7E &
UL BOREUR 2 ThaM . BUARIR R TE R B, R4S
i A& B 6 O ML 0 (1 24 R o ik, AR
AjE5HE (paeoniflorin) . A2 N BiEH (albiflorin). %4k
Aj ¢t (oxypaeoniflorin) « 2K HI AT 25 1F  (benzoyl
paeoniflorin). & & FIEA 251 (galloylpaeoniflorin) .
AT (lactifloring 2513, BAFaE 0.
ARG R TR ARATRE R ME N
GlBIN e S S ol Bt i VAT <0 N3 B 27 s
PE PR AE

A MR SR, T 2 AN TE MR 5 R
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TR, /N TSRS Z A BAEH#IX (hotspot)
UG TC 1) o 3 X e ) R 2 B 2 AR ) 45 & 48
RALET G HRAE HEER, &6 T 25555 1
AL

A5 K UPLC-TOFIMSIMSS Xif 745 A5 i 15 20 4>
A 27 o3 JEAT € 1 20 M, TR % B A 50 LR I
Bt 32 Rt I BEAT 70 %%, K4 Libdockscore 73
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AR, MR H BRI R, M
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i 7€ 75 A3 0 HF 2 2 RARR MR 7y, DAY E D9 75 AT i
AL B AR L B T U4 AR 3
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B BE-3-(4,5- = F L -2-mE k) -2 5- TR g
PUEM: (MTT, fit'5 20161107). DMEM 7= ks 77 3%
(L5 20161226). JEREE (HL'5 20161104). VUZFHfk
A-13E (5 20160716) T VLIRSS A AR i
ARATE; E IR (NapS04 fits 20160914,
[ 25 8 HE R A |l ); —HIEEA (DMSO, it
1601252180, g 54k iR A B A R A Fl); A4
BetF (4l =>98%, L5 JZ16080402) . 7 H A5 245 1
(41 =98%, it JZ16011602). ZEALAj 2517 (4
>08%, #it'5 JZ15120601) . 7% A5k 4 7 (4
=50%, fit'5 JZz16011801) 404 H FE 5t AT AE YR
HIRAF], AT (4 =98%, #its 1523046). H
e (Euik ) 08 E RigRT R T AR R A R
Al UURRBES (CK) Mk#& (it 20170511). #
B2l Z e (LDH) Wi ikf & ('S 20170413). i
BN 8 (MDA) Mlil& ('S 20170311). H4 4L
VAL (SOD) ik5fl& (k5 20170415) 3504 T 7
U AR TAEREFUIT, Piik cleaved caspase-3 (9664)
)T CST /A d); Bel-2 (12789-1-AP) T 5% = /& /v
7]; Bax (ab182734) Al p-actin (ab 8227) 4T Abcam
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FEMNFE BIERME (XDS1B, HEOGHAL JRECAR, DLiZBCAR AL & Dy 0 FE ) A 5K — 5 1S

AT, KB OHL (Anke TDL-40B, il 72 =
BEEAER); @Ol A RSO (32E Beckman 2 #]);
4 H B EEAR X (Spectra, max190, Molecular Devices);
Triple Q-TOF 5600 11X (AB Sciex 4 #]); LC-20AD
B OB B A (H A B EEA A]).
RAEFEHSPHIRDEED T O AWKt
Welchrom™ C18 i k% (100 mmx 4.6 mm, 5 pm);

A 0.1%F R (A)-21E (B), FBHEPEM, 0~5 min,

2%~8% A; 5~30 min, 8%~20% A; 30~45 min,
20%~35% A; 45~60 min, 35~60% A; 60~65 min,
60%~100% A. i 0.4 mL-min?, #:iE 30 CE,
@ JRitk%ME: R TOF MS-IDA-MS/IMS #38, 115
TR, M5 K 5500 eV, B TERE (TEM)
550 ‘C, 7% (CUR N,) 40 psi (1 psi =6.895 kPa),
%465 (GSLNy) 60 psi, i< (GS2 Ny) 60 psi, 2
fHL L (DP) 70 eV, TOF MS H##iJaH m/z 50~
1500. IDA 4 F i E: fifEEE (CE)35eV, filfE
HiEZ (CES) 10 eV, JFEsIAY MBI, BusEE
WP B AR AT G TR, 12000 r-min t B0 10 min, F
F UPLC-TOF/MSIMS X} _FiE W4T 4347, LA Analyst
TF 1.6 B REHHE, Bl PeakView 1.2.1 {4 3HT
WEFREL, B TR IREM+HCOOQ] 7 T & T I,
ISR R Yz T (5 SRR G TR
¥ >0.1%, HillEiRZ pom 4% H <10 ppm, X it
U AT O 1 45 5
DFREBEEUFIERTEFEHIBFERS
@ O UM AH S I 4R N CTD %ds
(http://ctdbase.org/) ik #% 5 0 ALEk L (myocardial
ischemia) 7 5% [ 5L (K . I FH i 250908 PE I AR 2R Th g,
£ “Diseases” Wi\ “myocardial ischemia” , 7
“Gene” i, RPFEH 550 WLk il AH < BE i BT A 5 1A,
fifi & “Direct Evidence” ¥ FNAric N “M (marker/
mechanism)” #1 “T (therapeutic)” 3k 75 2 ¥ 5246 5§
I R AIE S FAH S S FE R, % “Inference Score” #EAT
B HER, B E 2 ELRT 5% F 45 A $ 3 RO BIF 9 %
%, i \ZF| Drug-Bank %4, FEBA BT
i H AR NE, @ & a2 RS e 1
o 36 P ¥ T T A L 20 % R i B N R R 1 AR
¥, kg igiEE PDB #di % (http://www.rcsb.org/
pdb/home/home.do) 3k, #fiE Wt 7L 1, 45
HEHS A Discovery Studio 1, #haASTERELEE . M
P U N 1P 7 N | i 101 7 g D S R A
@ ARG S E: ARG S

F, AR A AR TR S AR A G A 5 Y. @ T
P AT SE PRI AIE: FEARAT W AL R R %
PGy F X 2 R/, 7 BN 4y T 4 ARG B R R A
HATHE S, BEA A RECARR, SR, 7
W L 4 B 5T T R, A T IR TC AR R 11 35 7 AR
i ZE M (RMSD)<2.0x10 %, B[R IE 52 1% %) 43 5 1k ()
VL RHES B S B, © KA T
X ¥ 14 AMEER D 52 RE 3 Discovery
Studio 2.5 1, K/ FikATRE AL, FIAH LibDock
HAT o T 004, BARXHRAR R MR PEA fUE X
Sphere Bk, & & MR ER 2458 9; £ Protocols
J# 7T Receptor-Ligand Interactions 3.3k, XU Dock
Ligands (LibDock), W& %14k, EL/EAI sphere 44 ¥R,
Max Hitsto Save ¥4 “10” , HASHI NERIME.
PL 14 M o BT ¥ 85 o N RME, BT
UM R PR A 2 B 43 A A A 2 iR A0 i EF ¥ 9 o0 JUL R I
{1 3 B R
FAEHFHASETEFTERIWSENE KH
Agilent TC-C18 f4ifi#: (250 mmx4.6 mm, 5 um), LA
1% H i (A)-2 I (B) NiitahtH, BHEEBEM (0~25
min, 90%~82% A; 25~65 min, 82%~50% A, ik
1.0mL-min %, A3 30 C, KK 230 nm.
HETFTRE HIc2 A=A 94K T 1% X 5 1R
@® H9c2 Lot 1T Hp E R 2= B b4 i B 5
o HIC2 A B 77 A4 PRE MR 1) HOC2 4 Jifa, TR
HEBECHEI 5.0 mL DMEM AS524 i 72 5
(¥ 10% FBS) 15 mL &0, IRETIAE, Eih
(2000 r-min™t, 2 min), MEEREEIRIE, T DMEM A
SEA PR IR 5.0 mL, WRITHIS) GRS T-25 1%
Fefir, B 37 C. 5% CO, ¥iFeff, iR Hds I LE,
LK % 80%~90% (618, @ FRATHE T 45 259K FE 1)
e BURZA R HOc2 40, I FRIEmAT 5]
RAFETE 1x10° AN R 2, UASESL 100 pL #2Fb
T 96 fLKH, T 37 'C. 5% CO, [3F5E F 15 9% 24 h,
W BRI, NN A RE IR AL E0K B Dy 1600, 800,
400. 200. 100. 50. 25. 12.5 #16.25 pg-mL * {75
AJHEH 100 pL, 4k4E859% 24 h 5, 3 AR,
FLIn 0.5 mg-mL™ MTT ¥ 100 uL, 4k&:859% 4 h,
FEWE W, FIA DMSO 100 pL, 37 CHEE KR
% 10min J&, FIFHEEAR X 570 nm &bl 5E 25 FLIR G
(OD), HH & HMMAER (%), EFEFAEE (%)
=059% [ i s, N ARATIE T A 2k g, ©
AN T FRD 375 1 20 W) T HOC2 49 i dfe 4L 463 473 ) S i -
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TG 53 % BT BRI DG R, BF 9L 1A 2 A
NaS,04 155 HIc2 #liffusgnn, LAHLHER 5 7R~
PO BEAR LRI Z 7 N ASEHE R RE M
BAY . BURZS RIGFH HOc2 40, #t T 6 Lk,
B3% 24 h Ja, R 12 A, SR a4, Ry
(4 mmol -L ! Na,S,0,). 200 pg-mL " 77455 740 . 67.6
ng-mL A2 (a) 2,423 pgrmL A2 ST (b)
. 3.8 pg-mL I HEEATZAF (©) 4. 7.0 pgrmL
AT E (d) 4. atb 4. atc ir4H. bte
M. atbte 24 AN atbro+d By 4H, dkSERE R
24 h J5, WL R IR, S A4 T AR
20mL, HAZAIMA 4 mmol-L ™ NaS,0, 2.0 mL J7,
Ak R 9% 24 h, FI (8] B SR 82 5541 HOC2 41 i
S BRFLA TR, e T 4 mL B0
&, 3000 r-min B0 10 min, BUEREW, #HRAH &
YiBA 5 CK. LDH. SOD 3 /181 MDA % &,

IR A7 G F 2B 4K = 1% AR 43 R I R SRR 4 4E
FAMIE © JETEENE: R4 A%l
TR T 1x10° IR IF i, W HL 100 pL, A
Annexin V-FITC 5 pL FIfALARE 10 pl, BEEER
S5 min J&, NS A SR 150 uk, HAE 1 h
FH U A B SGEAT RN (UK K 488 nm, T
K 530 nm), A BD FACS #fFit-%k, 854
HOc2 iR A T 48 4. @ T ARIRE: 4k
)5, FHIUAK PBSIEYE 2 %, TUkit - H RIPA %
FR VAR B4 2 (5T, 13000 r-min .0 10 min, Y&
% FiEW; FIH BCA EAleRAlg, 90w
M B AP, B 50 ng 85 1 L FE SDS-PAG BtR, &
HLUK f5 %% %2 PVDF JE, 5% Bl Wk £ 04 2 h 5, For
5 cleaved caspase-3. Bax £l Bel-2 #ifk (1 : 500 Fi
%), 4 CHEE LR . p-actin 1E AW HR, TBST ik 31X,
Mgt BRI EAD B ICPUE), =R THEE 2h,
TBST ¥ 3k, I ECL AL RAME 1 min, T
=W R T R TR, FIH BR 5 At Image
Pro Plus (IPP 6.0, Media Cybernetics, USA) 47 7K J&
3, % capase-3. Bax. Bcl-2 5 g-actin ff] OD Lt
B, REELEEANHSREE. @ LRk mRNA
[FIZRIA: FahPe itk 772 A HOc2 4l il Hh $2 L RNA,
I Al FE AR . BUAZH RNA 2 pg. 50 pmol-L*
OligodT(18) 2 uL, /N DEPC 7K & 12.5 L, 65 C {4k
5min, K& 5min, KN RNase #1il 71 0.5 L,
SN (5%) 4.0 pl, 10 mmol-L™* dNTPS 2.0 pL
A1 M-MuLV 1.0 uL, &%), 2000 r-min " &0 20 s,
42 ‘CHRIE 1 h, 70 ‘CARIE 10 min, UKI& 5 min, &

cDNA % 1 %% )5, FIH Real-Time PCR &l Ndufa4
A1 Ndufa8.

FitFAbIE SIS YR SPSS
16.0 HEATALER, Jf % 20 M50 bR At ke, A
X+s%m. P<0.05fl P<0.01 4 % s 4L a4 i 3%
P78 S R S 3 M 2

LR S
1 FRAEHHDBEER S PR
R (€ PR3 BT R UPLC-TOF-MS it 2§
FAE, WE 75 FIg [M+HCOO] Wi fir btk mvz,
A 2 R E LA XHE < 10 ppm 12 T B T 14 4,
SARATEIET . AN ERT . R BTG AT
4 AT RETBEATAH ., BB TR
(progalin A). Aj#j1E1F (paeoninb). 4-O-% & FHE%:
A2 N EETF (4-O-galloylalbiflorin). /kK##% (salicylic
acid). 4-O-i% T THiEATZGNEETF T (4-O-galloylal-
biflorin_qt). JE#¥ (sucrose). 1-O-p-d-glucopyranosyl-
8-0-benzoylpaeonisuffrone 1 11a,12a-epoxy-343,23-
dihydroxy-30-norolean-20-en-28,13 8-olide, ¥ 1% 1,
PRATIE T 2H 53 B BT S B LA 1.

Tablel Composition matching results of Chishao terpene glu-
coside components (CSTGCs) in UPLC-TOF-MS negative ion
mode

[M+HCOO]”
No. Molecule name Theoretical Measurement
value (M/'z) error (ppm)
1 Peeoniflorin 525.160 27 -7.9
2 Albiflorin 525.160 27 -7.9
3 Benzoyl paeoniflorin 629.186 48 -7.8
4 Sucrose 387.113 32 -5.8
5 Salicylic acid 183.028 8 5.6
6 Oxypaeoniflorin 541.155 18 -8.1
7 Paeoninb 403.123 49 -6.7
8 1-O-Beta-d-glucopyranosyl-8- 509.165 35 -8.3
O-benzoylpaeonisuffrone
9 Progalin A 243.049 93 -0.2
10 Lactiflorin 507.149 7 -84
11 11a,12a-Epoxy-3p,23-dihydroxy-  531.295 25 7.2
30-norolean-20-en-28,13 8-olide
12 4-O-Galloylalbiflorin 677.171 23 9.2
13  Galloylpaeoniflorin 677.171 23 9.2
14 4-O-Galoylabiflorin_qt 509.165 35 -8.3

a3 R A B RS T A 5 “Inference
Score” fHHT 5%/ 9 MEIEK TNF.IL6.AGT.NPPA.
EDN1. IL1B. NOS3. NFKBIA Fl VEGFA, #i A%
Drug-Bank ¥4 % (http://www.drugbank.ca/) , ¥



+ 1958 - #j 24 2#3)  Acta Pharmaceutica Sinica 2018, 53 (12): 1954 —1962
#3050 LI PPRT? 12008
Essd
o Oxypaeoniflorin Albiflorin
=00
500 L
000
8500 o
00 Sod
o dE00 -y :
E w0 A vee
Q 4500 E
= R E i
o0 e
o0
2500
000 . 470,159
o o B8 2 00 | g seng o
1800 wows 3330063 “ 1.0 -
- ' 1950640 SSL 06 l\. _ e s rame
by FE l|1_[ I“ ki 1 e, il | 1l | i =
- ] w0 o [ e 00 0 00 R wo o0 [ B "o
Mass/Charge, Da Mass/Charge, Da
14000 (=4 o~
12000,
13000
- Paeoniflorin e Benzoyl paconiflorin
11000 10000
10000 Lo
Eood g
."i 5000 _:é’ ook
2 00 2
2 g e
E e .1 =
Ee=
o
00
4o 087 T
3000 ==
b 1580 2000 :\.': i
2000 N | 55000 ° o a1 820, 1002
1000, G i '“rr 05, 08 e, i:“‘ o 83, 0841 L i L ‘
b ..th kil d L | e e - v _L.u—ll...-__..g by I—
o 00 W A He =0 ey 0o L o B b wo o [ Lo

Mass/Charge, Da

Figurel Mass spectrogram of the main components of CSTGC s;

4 AT BN T A E R, 2l
TNF. IL1B. NOS3 fil VEGFA. Lotk E &5
T VERC AR HL 2 9 e s i N VR 2 A SR AR S5 48, 1 e
PRI IABE IR 7 (4TWT) A %-18 (3040). I P R
AR T A (AKZN) F1—%A G g 3 (IM9)) &5
4 NECAR—SZARSE SR N AU A AR, @
Fb#E, #isE IM9J (HEM). 3040 (NAG).4TWT (GOL)
1 4KZN (FUC) %5 A NG AL s AR bR (X\YSZ ) 43

Mass/Charge, Da

N (14.621. 10.629. 54.33). (6.22. —5.265. 4.546).
(-10.293. 102.897. 252.147) F1 (11.614. —3.171.

21.23), 1M9J. 3040. 4TWT. 4KZN ] ik 46+ o
A MIRIEER HEM. NAG. GOL 1 FUC, %H
LibDock *f#:453 BI B R (K EH5) SRR
MR (REBiBor) BRI ES, WH N
RMSD & 4354 1.37. 1.88. 1.91 A1 1.97, {#ii#iX 4
ANBE R I B AT SR (B 2),

IM9J-HEM, RMSD = 1.3791

4TWT-GOL, RMSD = 1.9151

Figure 2

Verification of target protein molecular docking methods

3040-NAG, RMSD = 1.8847

4KZN-FUC, RMSD = 1.9706
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WARATRETT ) 14 M5 4TWT. 3040,
4KZN F1 IMOJ BEATXHE, B 5T% 2 o, 15t
Libdockscore 73 K T & P IMERI B AT 48 . A2
MeH . REMATZHE . SATA . AAHE. B
TMEEEATAH . 4-O-% & TIEIEAT N BRE A 4-O-
BB FEEAAT S A TR T UG, X L2 AR AT s 4 Bt
i I S B AR A D PR
2 FRATEEAS R TR S PEHR

FEEME R SR e AT AT A BE T
2R FR R A 24 R A AT 24 IR b o il 2 R VA 7 R )
N Y=1703.2X—-25.742 (R2=0.9994). Y=622.91 X —
12.323 (R*=0.9995). Y=1596.2 X +2.7122 (R*=0.9999)
M Y=1933.4X+7.616 (RR=0.9995), &2 5A
0.0762~1.2192. 0.2320~0.6960. 0.0305~0.3050

#10.0326~0.5216 pg; A5245H It % A 101.44%,
RSD Ay 2.43%; 24 P S (1 I0FF [ 150 % Jy 100.35%,
RSD 4 2.14%; 7K FHBEAT 251 B NAE R 2 04 101.17%,
RSD Ky 2.74 %; AT ZH [ INFF B # g 99.53%,
RSD A4 2.91%. %4 HPLC e (K 3), M43 75471
Horrh A 2517 5808 3382 mg-g ts AN S &
Jy 2114 mg gt FEFFEEAT 2 F 8 19.12 mg-g LA
AT S BN 351 mg-g t, ATETE. AT25 AT
FHERATT . BHATHT 4 PR HIERKERN
17.69/11.14/1.0/1.83, At & E4MET 1.0mg-g .
RIth, B AT ATZI N ERTT 2 B AT 24 1 F 4
AT 25 R B

FRATIE A R HEHR: 54t E
24 h J5, FAPAETE R KT 5%, TN RiZZ449%

Table2 Docking scores for 14 components with various target protein receptors

No. Molecule name NOS3 IL18 TNF VEGFA
-1M9J -3040 -ATWT -4KZN
1 Paeoniflorin 145.171 126.61 84.2106 116.001
2 Albiflorin 143.848 127.62 93.188 7 119.292
3 Benzoyl paeoniflorin 140.212 106.55 - 118.37
4 Sucrose 124.182 110.316 68.655 5 100.857
5 Salicylic acid 74.4521 55.057 6 49.2824 58.672 2
6 Paeonin b 123.29 112.65 - 107.451
7 Lactiflorin 154.095 137.28 102.523 111.567
8 4-O-Galloylalbiflorin_qt 155.153 133.75 102.84 122.335
9 1-O-Beta-d-glucopyranosyl-8- O-benzoyl paeonisuffrone 131.577 105.5 - 102.329
10 Oxypaeoniflorin 128.568 122.23 86.459 118.696
11 Progallin A 101.595 77.1456 60.126 72.2941
12 4-O-Galloylalbiflorin 177.120 142.26 114.763 136.976
13 Galloylpaeoniflorin 183.832 171.64 78.775 122.945
14 11a,12a-Epoxy-34,23-dihydroxy-30-norolean-20-en-28,13 s-olide 103.078 - - 107.05
Average value 134.73 117.59 84.08 108.20
175 i
C IO
1 % \[T - 2[ A
100 a b
<
I N | [
__/ ) \-\_.'._ - :. NG
i (R S ! Ly
\_J/ ey | L
25 % ; / d
| 1
ai ru..._. P ¥ I | N L P, ___J.L..... a —n
o ' ' ! 60 ' " os ' " 100

Figure3 HPLC chromatogram of CSTGCs. &, b, ¢, d respectively represent paeoniflorin, albiflorin, benzoyl glucoside and oxypaeoniflorin
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Figure4 Effect of CSTGCs concentration on H9c2 cell viability.
n=3, X+s. P<0.01vsblank group

AU BN . HOC2 4HHE R ARATHE TS 2k %
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Figure5 Effects of CSTGCs and different component compositions on creatine kinase (CK), lactic acid dehydrogenase (LDH), super-

oxide dismutase (SOD) and malondialdehyde (MDA) in H9c2 cdlls.
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Figure6 Analysis of apoptosisindex of H9c2 cellsin each group
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Figure 7 Effect of CSTGCs and representative component a+b+c on apoptotic proteins in hypoxic H9c2 cells.
0.01 vs blank group; *P<0.01 vs model group; “P<0.05 vs CSTGCs
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Figure 8 Effect of CSTGCs and representative component at+b+c on Ndufa4 and Ndufa8 mRNA expression in H9c2 cells.
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