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Comprehensive evaluation of the quality of Yindan huoxue tongyu granules based on fingerprint combined
with content of pharmacodynamic components

BAI Shuxian', WANG Dandan', WU Zuomin', YU Xiaotao',DONG Jingyuan', LI Yening’(1. Dept. of Pharmacy,
Luohe Central Hospital, Henan Luohe 462300, China; 2. Dept. of Critical Care Medicine, Luohe Central
Hospital, Henan Luohe 462300, China)

ABSTRACT OBJECTIVE To evaluate the quality of Yindan huoxue tongyu granules. METHODS Taking high performance
liquid chromatography with ultraviolet and evaporative light scattering detection as method, the fingerprint of 15 batches of Yindan
huoxue tongyu granules was established, and similarity evaluation was performed by Similarity Evaluation System of
Chromatographic Fingerprint of TCM (2012 edition) to determine common peaks. The common peaks were identified by
comparing with reference substance chromatograms and single decoction piece chromatograms. Network pharmacology was used to
screen out core targets and pathways of identified components, construct a “component-target-pathway” network diagram, and
predict the pharmacodynamic components of Yindan huoxue tongyu granules, and the content determination of these components
was carried out by the same method. RESULTS HPLC fingerprints of 15 batches of Yindan huoxue tongyu granules were
characterized with 40 common peaks, and 17 components including salvianolic acid B, astragaloside IV, notoginsenoside R., and
ginkgolide A were identified. Network pharmacology predicted that 17 components mainly acted on 97 core targets and 137
pathways to exert their pharmacological effect. Average contents of 13 bioactive components in 15 batches of samples were 0.126 8,
0.232 0, 0.073 8, 0.353 2, 3.620 2, 0.191 0, 0.333 3, 0.317 4, 0.785 0, 0.538 2, 0.460 0, 2.475 1 and 0.347 7 mg/g, including
calycosin-7-O- B -D-glucoside, rosmarinic acid, formononetin, lithospermic acid, salvianolic acid B, ononin, ginsenoside Rb.,
ginsenoside Rd, ginkgolide C, ginkgolide A, ginkgolide B, notoginsenoside R:, and astragaloside IV. CONCLUSIONS The
established fingerprint of Yindan huoxue tongyu granules can reflect the overall characteristics of the preparation. The content
determination method for its pharmacodynamic components, developed in combination with network pharmacology, is accurate,
reliable, and exhibits good repeatability, making it suitable for evaluating the quality of Yindan huoxue tongyu granules.

KEYWORDS Yindan huoxue tongyu granules; fingerprint; content determination; network pharmacology; pharmacodynamic

components; quality evaluation
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HENT SE R Y BURE AR E IR R L AR LR S PP AR
2yl R B

2 SO A P 2 B AR B T R
AT R 24 KR e B A RO IR 4% 2 By
AE 22 4k B )RR v 2 A 5 W - B0 - T B B AR B AR G
Z , WA R oy AR AL ASESE R
T IR (0 % - 25 Ah - 25 2 U B FH K (high perfor-
mance liquid chromatography with ultraviolet and evapo-
rative light scattering detection, HPLC-UV-ELSD) & 7 £l
FHE MR 8948 SO, AT I AT 1R A R
FH 28 25312 PRI L8R IS 1258055
IR IR L ST 28RN ) BT T i, B AR R
FHE MUEFBORLA B PP RIS %

1 #F#
1.1 EEUEE

Agilent 1260 % HPLC {1 H 25 [# Agilent 2\ & ;
Eppendorf 5810R AL ik = i 5.0 WL [ = Eppendorf
S F 5 AUWI20D B |5 r 2 — L F RFI A H AR
Shimadzu 23 7 ; Milli-Q % #8 4l /K A% 1 [ 92 [& Millipore
25 W) KQ5200E AU A5 4 g 3 B 1l i B A AL A PR
NI
1.2 FEHRSHF

TEAR AR ZR L SR LR T B S (L5 43 00 S MUST-
19033005 . MUST-21102314 , i Y ARK T 97.71% ) ¥
H AT 2 R A R AT BRAA ] S MERR T AR AR
T RERR FHRR B B 7 AT O AS B
Rb, A Z R AF Rd AR MR A AR MR B AR AT NER C.
“LRFRASEH Re AS B Re # HEF HXT I
i (5435128 DST191030-013 . DST200902-017 .DSTDC-
004401, DST191027-027, DSTDD00903, DST200619-
013.DST191212-006 ,DST190702-015.DST210601-095
DSTDY009601 , DSTDY009701 ., DSTDS005001 , DST200722-
009. DSTDR001401 . DSTDH001501, 4} J& ¥ A {% T
98.00% ) F) [ B AR AR AE D E AR A BRA F 5 K A
4K

F+5 R =LK R 5 i BRI T o B B 2
PEAL AR PR I [ E R 2 R E AR B, 28
BT O BEBE AT 25N T IG5l R R IE R
¥ P2 Salvia miltiorrhiza Bge. TR | SR
IR 3 1€ Astragalus membranaceus(Fisch.)Bge. BT AR |
TINEHEY) =& Panax notoginseng(Burk.)F. H. Chen [
AR FNAR S B Y R 7Y Ginkgo biloba L. {022
TN T PP o 15 HEER P A SOk (HE-5-53-31)
“} 20240722 ,20240729 ., 20240805 , 20240812, 20240819
20240826, 20240902, 20240909, 20240918, 20240923
20240930, 20241009, 20241014 ,20241021 , 20241028 , %
5 S1~S15) BT i AL BE B il == A
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2 FiEEHER
2.1 fiEEH
2.1.1 HPLC-UV &/

P Shim-pack GIST Cis(4.6 mm X250 mm,5 pum) A
R LS (A)-0.1% BER Y (B) M it shAHEA 746
B Uk Bt (0~30 min, 129%A—15%A ; 30~35 min, 15%A—
17%A ; 35~95 min, 17%A—25%A ; 95~ 105 min, 25%A—>
29%A; 105~120 min, 29%A—32%A ; 120~130 min,
329%A—40%A ; 130~ 135 min, 40%A—45%A ; 135~140
min, 45%A—50%A ; 140~160 min, 50%A—12%A) ; i
oA 1.0 mL/min; H: 350 35 °C s K5I 8 245 nm (0~
100 min) F1203 nm(100~160 min) ; #EFEHEH 10 pL,
2.1.2 HPLC-ELSD £/

Pl Agilent 5 TC-Cys (4.6 mm X250 mm, 5 pm) 4 {4
A L (A)-7K (B) R 3t shAH#EA 786 B e M (0~ 10
min, 25%A—33%A ; 10~20 min, 33%A—42%A ; 20~40
min, 42%A—50%A ; 40~50 min, 50%A; 50~58 min,
509%A—60%A ; 58~77 min, 60%A—80%A ; 77~85 min,
80%A ) ; i 4 1.0 mL/min; £ 7 30 °C ; ELSD 51l #%
BRI R 70 °C S5 A A R i R 1.5
L/min; #FFE5 4 20 pL.

22 BRHTIE
2.2.1 MR

(1)HPLC-UV 32 S < R 25 PR R P 1l 388 %
R (i B0 1.0 g, B T HEEM IR RS 350
A 50% W5 mL, FRE BT, 75 (2% 250 W, 43138 40
kHz)Ab P 45 min, 52 25, FH 50% AR L D80 2K i
Lk 12 000 r/min #.0> 10 min(Z.0245 4 18.7 cm, F[F]),
B8, 28 0.45 pm fFLIE R U, BB, BIAS .

(2)HPLC-ELSD € i 5 W < A5 %% B BUER P11 1L 3
PR ARy G FL 505 ) 1.5 g, & T RSB R %
A B 4% W F AR IR 80% HP IR (B 4 4 mL, i
80% W £ % 100 mL, F&5JEI15 )50 mL, %5 %€, FRae B i,
JOFER 1 h, AR R, FRROE i, & 4% ek
W1 80% HP LA AN R DBUR BT o s Bt DR 25 T, Ak
FH 80% W B4 %5 #5675 28 5 mL &5, I FH 8096 HI i
FEZS,BE2), LA 12 000 r/min #5010 min, B B, &
0.45 um FLIE BT g , BOIE R, RAS
2.2.2 IRANHRSAR

HCmmMERR | B8 S IR A AT T R IR
TERRAE T VR HIR SR B ISARIE R A S 2 Rb
NS R AT RA X R S it RS R, I el gL i 4%
B 43 5 R B 43 9k 215,200, 1.8, 20.0. 8.4, 18.2,
210.0.13.6.21.0,18.5 pg/mL YIRS X TR S 15 HUR
A NERC AR NER A BEHNEEB. — LR ASRE
HRe AZEH Ry ASEHRb HERF ASHEHF
Rd ] i Sl i o AE PR, 0 ] ol 3R A% i o3 o o
W B4k 161.5.,153.8,196.1,369.2.82.0,68.4.94.2
138.4.,140.0 pg/mL TR G0 BRI 2.
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2.2.3  FHAIRIRA KARE R AR

BUPF SR s A SR R 4k 45 1 g, =B
A AR AT R IR 45 0.05 g, 3 B4 “2.2.17 T K J5 1
il 5 A5 2 R AR 7 S A U Y HPLC-UV A i 15 T
A HPLC-ELSD /A
2.3 IEQEEREL
2.3.1 KEERR

22,0700 s 2 At fs i (45 S10) , #%42.17
T 035 25 R % S A 6 U, 4300 LA R B (HPLC-
UV) #1 =+ %4F R (HPLC-ELSD) Jy 2 IR I , 15 5] 4% 4k
H7 WA XA B Bsf 18] B RSD 21/ F 0.33% (n=16) , XTI
il AR A RSD 4 /N T 2.84% (n=6) , & W] 7 K &% )&
[SR/TaN
2.3.2 EEMIRAE

2,270 F 2 Fp i S A (4 5 S10) , 45 6 43,
Fi2 “2.17 TR 8 i 45 1 SE AR DU S, 4 ) LA B R B
(HPLC-UV) M =-L&1F R.(HPLC-ELSD) A2 M4 153
A& HAT W R B ] RSD 44/ T 0.45% (n=6) , A%
U4 T FH 19 RSD #1 /N F 2.66% (n=6) , 32 B J7 1= 5 & 1%
ST
233 FUEMEE

2,217 30 2 Al ah s i (4= S10) , 43 Bl e
FEIRTCE 0.3.6.9.12.24 h B4 “2.1 7R (a3 4% 1
FEM A2, 4351 AP R B (HPLC-UV) A1 =-E =2 R
(HPLC-ELSD) i 2 [ I | 15 31| 45 FE A7 0 AH X (% BE B[]
B RSD ¥J/NF 0.59% (n=6) , FXJ I T FR ) RSD /T
2.42% (n=6) , FRIAMTIA R E 0 T UE 24 h IR
FEPERAT
2.3.4  FRGUENEE S SRR

B 15 RS, F22.2.17 100 R 7 il 2 S A
PR 21730 B A S5 IR D SRk I . O 15 LR
i P €L 3 ] S A 28 €8 354 e TR R AR BB DM R 48 )
(2012 Ji0) , LA S10 Ry 2 MR KI5, 35 5 B[] 7 58 3ok 0.1
min, £ %2 5 IE )5 34T Mark WEDTEC , 1521 15 LR S Y
B IN4E SCEE 5 R R 7 B0 A oot B SIS R 45
FCE D o, 16 #EFe 5 SR 40 LG 0, Hop
HPLC-UV #5480 & & E 214, HPLC-ELSD $54( [&l i
AR E 194>, 5 X IEFE 8CALE R X, HPLC-UV $54¢
3 15 A i AR ARLEE A 0.988~1.000, HPLC-ELSD
FESCEIE 15 HERE S AR B 2 0.956~0.999 , #7R 15
HERE S B8 T 2808 , Ak AH L
2.3.5  FRLUENEIA RN

2270 2 A AT (G5 S10) TR A X IR
RV 1 TR R A VA T 2 A BAR RO R AR B A 2
FRBEIR AT, 20 B8 <217 TR (i 2 HERENI A2 L 3T
SEAOGE I g TR A X A S R B R AR A S
%, WHPLC-UV {435 & (] 2A) Fh 38N T 10 A 1%
390 R U 3 (WIMMERR ) (e 5 (6 38 5 B A5 A 1T ) (16 6
(B T) I 9 (RRIEAFR ) (U 11 (TARAE ) (I 12 (58
IR ) U 14 (FHERR B) (U4 19 (PSRRAER) (I 20 A S 2 4F
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A. HPLC-UV i
1
1l r
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| Sl
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1 200 J AT ] ,,“ Hit 8
1000 |l * e o8 [t AT 3°
2 800 l‘ | "1 S3
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PR o
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B. HPLC-ELSD [}

1 15HERAE MIE R BHIH HPLC & 45 5L & i 0
Xt BRI AU R

Rb:) (W 21 (A Z 54 Rd) ; A HPLC-ELSD {5, ] (
2B) RN T 8 AN I, 3 Dy 0 23 CRRAY N C) (Ui
25 CARAT TR A) (0 26 (R A MR B) (I 31 ( =L &4
R) JE32(ANZ BT Rg/ NS B4 Re, IE & H 2 M
FEVENL L i AR B 232 ) (4 38 (NS Rby) (U
39(HEEEHTY) WE40( NS BT RA) .
2.4 MEHEBEZHERGRED
241 AEHIEE T

PSRBT 1T MU B UE M ERE LS8, A
PubChem % 45 % (https : //pubchem. ncbi. nlm. nih. gov/) H1
RIS P B 2Pk 3k 20, 70 3] A Swiss Target
Prediction %% 4} J& (http ://www. swisstargetprediction. ch)
F1 SuperPRED %44/ [ (https : //prediction. charite.de/index.
php) PG A0 A5 90 (R A R A, K 000 ) 4 R A o
A UniProt 4 % (http : //www.uniprot.org/) #£ 171 —1k
Ab P, F T AR 385 M AN
2.4.2 PRI s KAk A -9 9 A8 SR S R AR

A “ischemic stroke” iy &4 1] , 7 GeneCards £ 4} J2
(https : //www. genecards. org/) . TTD % #i& J£ (https://db.
idrblab.net) &2 OMMI %54z /% (https : //omim.org ) 1K 2
5 19 TS g 0L, HiHh GeneCards B4l FE AN A 5 35 =
5.1(2 A B0 BIHE AL BT iR, KHE 51k
BRAF 1857 BT . 2.4 1730 F (1 385 A1 AR
RS 1 85T NP HE AT WL RIS Y- AE
AR 1481
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A. HPLC-UV &%
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36|
Jﬁ‘ A 333\435\\\ l -
4000 1 LR
3500 - 3570
5 W AR B S
3000
)
% 2500 1 SRR
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B. HPLC-ELSD [&li¥%

3 MNMERR ;5 B8 S B ER A A 5627 159 iR IR R 5 11 AW
AT 12 58800 5 14 PHBRB; 19: HARIE R 520: ASE1TRb;21: A
SIIPR; 23 HAIREC: 25: HLAIEA L 26 B RRB 31, = L
1R, 132: AB 07 Rg/ A S i fRe: 38: A5 KL TP Rb, 5 39: HEEE 15
40: AZHHRA,

2 BRKRAERRERMER OBEXNRAERAM
X fRiA R H HPLC &

2.4.3 B T-2E A ELAE R X4 A i A 0 A

i &

H92.4.27 TR /Y 148 MU B W) -BR L E R FA
STRING % # [ (https: //string-db. org/cgi/input.pl) , ¥ Fh
15 B 4 “homo sapiens” , fe/INFH B AE FH B (E 5 B R e i
EARRE0.9) , B 5 TC IR R A A9 B8R 1 - AR
J5i AR H.AF FH (protein-protein interaction, PPT) R 2% [&] . %
PPI M 2% 5] 3 A Cytoscape 3.7.2 B\ AT AT AL 3T , 7%
R 5 FE B 4 BRI 1 AU RS 97 MR TR AT 274
50 PPT M 45 €] (] 3) o FIIH Cytoscape 3.7.2 3k {1
“Network Analyzer” T g X} % 28 47 ¥ ¥ 0@ P 434, LA
B Z2 5 TP AL, AR O E R R TR O R T
rR BRI e A5, L5 3] 26 AN RO S, HirP B
HERT 10 057 A% O H0 5053318 SRC . AKT1 STAT3 . JUN,
MAPKI MAPK3 .PI3KCA .ESR1 .PI3KCB .EGFR,

2.4.4  FEAMR GUERIE N 53 A AR

H2.4.3"7 TN i 97 MIETERE 55 A DAVID £ 4f8 /4
(https: //david. nciferf. gov/) #F 47 3 K 4 & (gene onto-
logy, GO) T fig A1 5 #B 3 K 5 56 I 4 5 #4215 (Kyoto
Encyclopedia of Genes and Genomes, KEGG )i i & 4543
B, P<0.01 R/mZE S AL L.
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SERPINE1 PLAT

COKS P2RY12
sLCeAs MF
[[]=3} PLA2G2A
SLCaA1 ALOXS NFE2L2 CACNATH
PTGS1 MTOR
MMP3 BRD4
MMP2 CASP3
ATPIA1 NOX4
MMP8 PTGS2
F2 RAF APP
CCR1 L ; BACE1

PDGFRB
CccR2 F3 SELP TR

PTPN11
CYP2C19 . . ’.‘ NFKB1
SELE ALOX15 D6 KEAP1
o= EP300 . . CREBBP -

CYP2C9 MAP2K2
TFPI AKT2 MADA TERT
CYP3A4 . . NOS2
F7 EGFF .2
TNF FGF2 !

ot CXCR4 KDR MAPK14 688 L
ar TGB3 WA poces M98 1TGAL v
NOS3 TLR4 TGAZB SLC2A1
ALDH2 ESR2 | oas, FLTI P
AOC3 HOAC4
MMP1 Fi3a1
coL18A1 LANE

El
DPP4 g IGFEP3

E3 PPIMZEE

GO &M 3455 3991~ B, Horh A 921 7
(biological process, BP) /5 250 1~ 2% H , 4l it 4 43 (cellu-
lar component, CC) (i 41 2% H , 43+ YJ & (molecular
function, MF) (5 108 /4 H . BP = Z AL 45 1 45 59
7 1% 1 (extracellular signal-regulated kinase 1, ERK1)
FIVERK2 03K () 1E 45 | 9 SN FE s 1ok JIL et 3 35 il
(phosphoinositide 3-kinase, PI3K)/4E H i i B (protein
kinase B, Akt) {55 5% 5 A9 1 845 55 ; CC F ZALHE UK |
2 A 2 T RN BE S s MF R 2L FR S, A A [R]85 T
S REA R A E R,

KEGG & 80 r 4530 137 25 23 1%, HERR g
CTURT R A SR A A TE %), 5290 X PISK/Akt
{555 R 5 g ko AL KA T I 1
(hypoxia-inducible factor-1, HIF-1) {5 518 % it 43 24 )5
1% A6 /Y 2 T i (mitogen-activated protein kinase,
MAPK) {5 53 [ 1/ 84 PR 4E [ F (tumor necrosis fac-
tor, TNF ) {5538 55 .

2.4.5 RSN R AR [

Ry A A R AR IR RO 1 25 U8 08, M R
S A3 O I AT R AR B 1T MBS 9T
T ALE B RN PAELHE AT 20 437 19 35 223 #% 42 H Cytoscape
3.2 FRA A B A - B - T I 2 T (1 4) o DA
RN S £33 il ST & DN G 2/ 303 by K VA5 7 v
P AR 1T AEE Y AT RS P 8 R EURL VR YT IS
2808 53, L 4 B Ay, U T A 45 0 X s ) 2 0
5 5 97 MU AERE S A 22 B0 w50 2 I e R, 55 26
A% 0 RS B , 3145 8 NFkBI . PIK3CA . PIK3CB.
MAPKI .AKTI1 . AKT2 .PDGFRA .MAPK3 .EGFR .RAF1I
ITGBI \HIFIA STAT3 13188 55, W] RESZ AR 1fL 38 5%
UKL & FEIAYT IS VE ) SR 05 5 20 25 Az ol i rp |, B
ZL20 Mg BE A B (ExbB) 5 5 il B AT , HoAR il % 14 e IX.
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Gi side
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MAPK extraghllular ~ Endacrine
3 signling trap formation  residfBince
Lithe . Rﬁ'" pathuay Ras signaling
i rmic signiing
m pasiyy patftay  Calycosin-7-O—ifhlucopyranoside
Fogal Plajglet
aclbon o 8
Rap1 ALQxs  sBL PTRNIT LGASI STMTI (T@B1 PTOSI PLAIG2A CYRECO

Caff@@Acid sigping  CWG e HIBIA oG SBE e SLGEAT BARET NP2 WF-’;{""W Ginkdice C
pathway e @ SBC RAF1 nesz PTESI MNP0 Cren e P
CHA CABPI N@X A1 KEAP1 NAP) CYRIDS BB CYRICI
Fluid shear ESR1 001 NFERL2EGFR Aecy THR4 TOF  MeE A JAK-STAT

stresiand MAPK3 £rsc0  1T@86 MADASERBINE! TIR CREBEP P12 A1 signiing
atherosclerosis  PIKBCB FaF2 92 ma@kis PAT 0@ NGSS MAPK1 Flit pathway
Furm.nelln smp CORI PDGFRE JUN  MIF  AGHE HDACS CAOATHTGRZE offpin
HIF-T - 7ges NRRB1KOR T@PI (Tew: wes DR WPt Phospholpase
SgBNG  siasai mo wae et A2 CYERAL s At PIKSCA D siaéing
pathway rraa cowss D4 PDEFRA g MABZK2 Amis pathway
Regulation of < mﬂa‘w
Rosmarinic aglip
M ... patfibay Ginkgice B
Lipliand VEGF‘*:BHW
athe: rosip| 3K-Akt patfiftay
FoxO signaling
signlling  Mewrowosrin Fox0 o
signliing patfftay

Astra.}swde pathway ok GinsenffieRb1

NO!OQIV"IOSIde Ginseride R

Ginkgiide A

BOKUIE ALGY); S OZETE LA AL G = AT (55l
7 ONSUEI L ¥ DN
B4 “po-ERm-E T M E

25 RAEMBRBAH AR S SENE

HR A X 4 25 P22 M O e 25 51, 17 MR AR H
H I 25 BRI M o] VR A PR AR P 038 0 o
PIEFEFE R . B TOMERR T  AZS B Re FIAS R
1 R 40 B AR RN ER RGN il , A 58 306
AR I3 LA AT F i s, JHL b B 35 S v T ) 28
A BREFER PRI VR SR B ISR R LA
Z: AT Rb . A2 B Rd R H HPLC-UV i, 4R A N iR
C AR NE A SRANEEB. = L2 R EHTEHH R
HPLC-ELSD &,
251 ZMEXRFEEK

IR 58 5 B T A T DRI R eSS
R FHHER B PAl LR A S BT Rb A S B RA XS |
A R B, R ] R AR A B IR AR )
5k 64.0,106.4.42.8.,162.0.1 650.0,102.1,168.0,148.0
pg/mL TR G XF BB S IA T 17 5 BUBR A5 P R C AR AT N i
A RIS NERB . =L R R EH AT I G L RS
FRE i FE ] B 3R 45 B 3 B o v B2 49 03l oA 484.6
461.55.313.85.1 772.3.415.4 pg/mL IR G XF IR 5 A
27 o g LR PRI A X BRI R Y R R R A5 3
ANT) R 5 T e v B TR S AR A VL, 43 % 2.1 7 T {8
T SRR A, T SR I AR o A4S o) B o R
BEAR AR (o) TR R A AR bR () EATZRPE RN IH . 4551
W1,
2.5.2 FEE AL

He2.2. 17300 2 B 5 T (25 S10) , #22.17
TR s SRR A 6 IR e R A, S5 EoR, T
IR 134 43 04 T8 AR K RSD K 0.56%~2.36% (n=6) , 3%
W R R R4
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