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blood-absorbed components of Dengzhan Shengmai Formula (DZSM) promote angiogenesis in mouse brain
microvascular endothelial cells (bEND. 3) following oxygen-glucose deprivation/reoxygenation (OGD/R) injury.
The blood-absorbed constituents of DZSM were identified using ultra-high performance liquid chromatography
coupled with quadrupole electrostatic field orbitrap high-resolution mass spectrometry (UHPLC-Q-Exactive-
Orbitrap). An OGD/R-injured bEND. 3 cell model was established. Cell viability was measured by CCK-8 assay,
cellular injury was assessed by lactate dehydrogenase (LDH) levels, reactive oxygen species (ROS) expression was
detected by confocal microscopy, and the apoptosis rate was determined by flow cytometry. The pro-angiogenic
effect of DZSM-medicated serum was evaluated through wound healing assay, Transwell migration assay, tube
formation assay, transepithelial electrical resistance (TEER), and NaF permeability test. Protein expression related
to the hypoxia inducible factor-1/vascular endothelial growth factor A (HIF-1a/VEGFA) signaling pathway was
detected by Western blot, and molecular docking was performed to screen key active components. The results
showed that twelve components, including scutellarin, 4, 5-dicaffeoylquinic acid, and ginsenoside Rb2, were
absorbed into the blood. The optimal concentration of DZSM-medicated serum for intervening in OGD/R-injured
bEND.3 cells was 20% (v/v). Compared with the control group, the model group exhibited significantly decreased
cell viability, migration rate, tube formation ability, and expression of pathway-related proteins, while ROS content
and apoptosis rate were markedly increased (P < 0.05). Compared with the model group, the DZSM blood-
absorbed components group showed significantly increased cell viability, migration rate, tube formation ability, and
expression of tight junction proteins, as well as significantly decreased ROS content and apoptosis rate (P < 0.05).
Moreover, the protein expression levels of HIF-loo and VEGFA were notably upregulated. Molecular docking
results indicated strong binding affinities between the blood-absorbed components (e.g., scutellarin) and the HIF-
1a/VEGFA targets. In conclusion, the blood-absorbed components of DZSM promote angiogenesis in OGD/R-
injured bEND.3 cells, and the mechanism is closely related to activation of the HIF-10/VEGFA signaling pathway
and upregulation of its associated proteins. The experimental protocol strictly adhered to the guidelines of the
Ethics Committee of Animal Research of Guangdong Pharmaceutical University (approval No.: gdpulacspf2022137).
Key words: Dengzhan Shengmai Formula; brain microvascular endothelial cell; serum pharmacology;
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ZF/5 5 (OGD/R) A R A ALL A4 Py sk I P 88 2 o B0
BMECs #1173 R34, J& M Ak 70 0L 3 28 PR P L 1l 22
SRR N B R A 9 R 4 B R (DEND.3 4 i)
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Al; N2 Panax ginseng C.A. Mey. (PG, 20210903; ~
b AR M B G S RS A o 2 b RORS i LR
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Millicell ERS 3.0 % 7 1k 2 B 4% (3 B Merck 2 #]);
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Jie ¥k % 5 min, 14 300 r-min” & 0> 10 min, B _E &
T 35 °C B = 7 1, Jin PBS ¥ f#, % Jig #& 3% 3 min,
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F524 h JG 23 BN\ 2 20% DZSM & 24 I i 32 B
20% KT 2246 3= & 24 I3 H U B 20% 7 L 1)
DMEM #5775, X A A2y . 59824 hJm, &1L
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OGDRIIGIEBNENLENE wWHESPHLR
4H, B X IR 4 LB A 4 . DZSM & 24 1M i R ) 4.
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2R, MR Je 45 24 2 T 5 N JEBE DMEM, X e 20 5
ey 3L Al DMEM, B T84 /N = (95% N,-5% CO,) ikt
H3h, B NEERFRILEE A 21 h.

CCKS83 % 4 bEND.3 40 s LA 1x10* AN/FLE Fl T
96 FLIR H1, 37 °C 5% CO, £ 7% # HH 55 7% 24 h, FE 4 i
SEANRE ALK S, M kR 7 4 8 7 OGD/R BE Y, 5
SALE G, 18 CCK-8 R 71 Sk il 41 i 745 %

LDH A % bEND.3 i fifd LA 1x10° A/ % B 452
F24 LI, 37 °C 5% CO, 55 74 1 15 7% 24 h, R340
SEAMEEA K G, R IR @ L OGD/R AL . HAA
SE S, WA _ETE W, 4 °CES L 5 min (1 000 r'min™),
T 450 nm K I WO R, 2 HE KGR & U B 4 T 5 LDH
PR .

ROS FTIAKFM  7ERBRET, FEHARN
FEPE Y DCFH-DA $R %! 28 32 40 M i, 138 N 41 i 348, m]
T Tk T 7K fife %5 A 4= i DCEH, 48 il 7 ROS 7] ¥f DCFH
B Ry B 98 64 M () DCF, ] 3 i W 22 41 f 7 ¢
I 22K IK P A I 4 B ) ROS & 8. 4 bEND. 3 4 ity A
2x10* AN /FLE: AT 2 5 38 ' 96 FLAR ', OGD/R 4b 2
J&, N DCFH-DA #54%F (1:1 000), 37 °CH¢ 46 F i &

MAEAT M 4 bEND.3 41 LA 8x10° 4N/FL %
T 6 FLHR ', OGD/R Ab 3 5 W S 40 e, 250> 5 min, 57
F LER A, EEH. B 8x10°~1x10° 4~ 41 fl,
2 000 r-min” &> S min, 3 7 L&, Annexin V-FITC/
PI AU, 9t 240 BRASCRS DU 40 B R 123 (BRI K E, =
488 nm; KK E, =530 nm).

XIJRSEI fEo LRl H S5 &I &K
P 7 [ bR IE 5 4% TE) BE 3 51 16 225 28, bEND.3 41 Jifd LA
8x10° AN/ FLEA T 6 FLAR o dH A K & il 2
BEAR MG, W 22 fL N BE 974k, i Ae Sk TRFL A S
6 HT ] H ) B2 RIS A, PBS T BE S, %R iR 44
#37 OGD/R A7, F0.12.36 h$A [, Image I & %Il IR

L EBAR Q) RS,
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Transwel iTF LI K bEND.34HMLLA 1x10°4N/AL
FM T 24 fUARC, 42 R S ARG 7R 24 h, FR A R AR K
MG S5, 57 OGD/R AR, i AR 45 R, i A6 #5414
A8 FH 6 4 5 0 i ] P A LR R, T R 3% 104N /FL
AT Transwell /NEH, /NE T ZEEHONE 20% G4
M35 B 56 A 7R 4L, N AR5 97248, 24 h J5 F PBS &
e, BT 2R PP E 15 min 5T 0.1% 45 5 4
%30 min. WIMEE FALEE, BEALBEALIL 3 MBI .
F ImageJ UG B AF AT V15

BRESLIE  Matrigel 5 T F¥ 24 FLAR, 37 °C k]
30 min. # bEND.3 2 il A 2% 10° AN/4L 3% 22 24 FLIR,
e b3y 2H 2 7 OGD/R Y, 57 48045 o 5 T 44 75 2H 48
fitg, BL2x10*AN/FLEEFI T Matrigel I, 5535 6 h J&5 & /5
ISR I T A DL, Imaged U BT 4 B 1 s i AC
XA R KEESH.

5 A R B PE (trans epithellal electric resistance,
TEER) #0 K bEND.3 41 g LA 2x10* A4/l #2 FF T
Transwell /N % W, TEER {HF2 € J5, %8 ik H 2
N7 OGD/R 5278, Il TEER {H W0 %% 57 [ A2 A0 A5 0L«

BIEMELIE K bEND.3 41 i P 2x10° /L Fh
T Transwell /NE W, 5 TEER {HFa €, #4118 FiR/r 40 &
L OGD/RIERL, fFEALNG, ¥ EERFE TSN
%10 mg-L" % Y6 E N (sodium fluorescein, Na-F) ] 1%
Frdk, N ER; IR N TO W D-Hanks W6 . BEOLHE H
1 h J5 £ T JZ D-Hanks ¥ ¥, 1 FH % ' B A 43RS
(WK WK 485 nm, K 530 nm). R4 A (3)
THH Na-F RWBERE (P, ).

P, = (d0/d))/(4xC) 3)

Horf, dQ/de i i2 W) de N ) 25 ) i s T R
(ng-min™), C, AFIUG R R N2 R IR E (ng-mL™),
ARNERZE R (cm?).

FEEARIAKTE  HUEND. 340, LA8x10° /4L
FEFT 6 FLAR 1, $% ik 43 2H 8 7 OGD/R B A, 54
S5 JE AR 1 B, RIPA Ak 2 pi i $2 LS BE 1, BCA
FIEEAWRE. WEREAOS, BT E&RHE+
AR, 2 10% SDS-PAGE #tI% LK, % % PVDF i,
5% B AR A= @b P 1.5 h, F IXTBST R 4% ¥E %%, 70 3
N\ ZO-1. occludin. claudin-5. HIF-1a.. VEGFA I
p-actin Pilk, BT 4 COKM MBI ® . FYRPLAE, 1x
TBST EE BRI KGN i & 1.5 he 1xTBST
A W% 3 K G N BCL BE G TAFE W, #H1T &5,
Imagel 73§75 K FEAH -

o F 3t M RCSB PDB # 4 i (https://www.

resb. org/) | #% 3% B HIF-1a (PDB: 8HEO) fl VEGFA
(PDB: IMKK) [ 3D &5#4J. M CHEMBL (https://www.
ebi.ac.uk/chembl/) 1 HERB (http://herb.ac.cn/) £ #& J&
NEHERIH b LAY 12 A4 L R AT RCSY) 19 2D/3D
45149, ChemBio 3D B AF XIS W4T B AL J5 %
mol2 #% . A PyMOL 2.4.0 (Schrddinger, Inc., New
York, NY, 5 [H) {2 B & A R B AA K57 R IE R
& F, AutoDock 4.2.6 ¥ {4 (The Scripps Research
Institute, La Jolla, CA, 32 [E) /#7785 F i 45 44, - 3E4T
I A B {8 A B 5 v ig 4 5% (Lamarckian genetic
algorithm, LGA) i %€ fx T it 44 45 & 77 1], AutoDock
Vina (The Scripps Research Institute, La Jolla, CA, 3£
) PPl T SR E SR E A B Re

FitF o LI EUE DL x + 5 £, GraphPad
Prism 8.0 BAFREAT Gi vt 70 B I 2 & W 2 1R 0 A1 1Y
W 2 1) 00 L A ¢ R 36 (student's ¢ test), i A2 1E A9
A (1) 2 40 8] H 8 LB B R 3R 7 2 3 i (one-way
analysis of variance, ANOVA). P <0.058Z %A 4til
FRE.

R
KT=E KA MFPBITHR S 77
AT AN, R AR S PRM U 45 6

AT BUHE SR 4R SR W, K BT 19 5 1% 204 3 N Compound
Discoverer 3.1 # 4, J 1 i Microsoft Office Access
2021 A K A 1 i = 505 DZSM A Ak 5oy B AR i 7=
W R U E I PE R AT UL, PR TR T, A
J VLR, X DZSM 7E 1E % K BRI 52 0 N 1L s 43
AT AT e, g R 1R,
2 KI=RHEBKAESAMERRYYEE bBEND.3 ZHAE
AR

X AR EL, bEND.3 4 il 45 DZSM B 4T s fE &
A ILYE A B S, 4B A7V R R B E B (P>
0.05), & W BT i B 5 24 10375 %o 4 it 384 5 T 1 S5 410 1)
fEH, TCan st (B 1A).
3 MIREBG EHIEREIY OGD/R#55 bEND.3
4 BESE I HIF2 N

K OGD/R A5 284 A A5 40 4 pAy S5k L 75 V8 ¥ T 017
BMECs #i7R & .t 1B TR, 5% B2 AH B, AR 7R
LIS 158 35 BR AR (P < 0.001); SHERLZAAALE, A
I35 L0 M 35 0 B 2 2 57 (P> 0.05), 1 DZSM 5
T RARSHMERNYAMBPIE Y EET
(P<0.01).

ST 5 225 g R AT B 98 2 R BT S A, 40 iR
P BT, R ) 2 LDH 28 il B 55 77 0, 8 3 A8 i A
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Table 1 Identification results of prototype components of DZSM. DZSM: Dengzhan Shengmai Formula
No. t/min ~ Molecular formula ~ Ion mode  Calculated mass m/z Error (ppm) Compound name Normal Model
1 2319 C,H,0,, [M-H] 4620798 4610732 0523  Scutellarin N N
2 23.64 C,H,0, [M-H] 516.126 8 515.1199 1.468  3,5-Dicaffeoyl quinic acid N N
3 23.96 C,H 0, [M-H] 446.084 9 445.078 2 1.622  Apigenin-7-O-f-D-glucuronide N N
4 2524 C,H,,0,, [M-H]" 516.1268 5151199 1528  4,5-Dicaffeoyl quinic acid N N
5 26.55 C,;H,0, [M+H]" 416.183 417.190 7 0.24 Schisandrol B
6 2858 C,H,,0, [M+H]" 416.183 417.1908  0.072  Schisandrin A N N
73233 C,H,,0,, [M-H]" 1108.6024 11075955  0.903  Ginsenoside Rbl N N
8 3278 C,H,,0,, [M+HCOO]” 10785918  1123.5908 -0.026 Ginsenoside Rc N N
9 33.92 C,H,,0,, [M+HCOO] 10785918 11235908  -0.026  Ginsenoside Rb2 N N
10 34.8 C,Hy,0 ¢ [M+HCOO] 946.549 6 991.547 4 0.202  Ginsenoside Rd N N
11 3574 C,H,,0, [M+H]" 4322143 4332220  -0.023  Schisandrol A N N
12 4017 C.H, 0. [M-H]" 854.465 8 8534507  0.855 Ophiopogonin D V —

245 20 0 J5 I A RO ) LDH & &, BV AT ) W 4 i A
BEFEERY, LDH BRI 45 R & 1 BoR, A4
LDH /K ~F 5 3 TH & (P < 0.05), 2 B 41 i 32 31 B %
PR RS i K & 1) LDH; 5 18 8 0 A7 L, DZSM A& )T
ARG MG R A LDH K T 8 2 K (P <
0.01.P < 0.05), 3 B # & %+ OGD/R 5475 ¥y N 1z 41 g L
HARAE R, H DZSM & 24 I35 1 FH 58 3%
4 =R JAH RHMERI% OGD/R#5{5bEND.3
YHEAA ROS FIE R BN

ROS J& S B4 i S8 A SR (1 B B 4R br . b
ROS 1] 5| & J5 i i S Ak « B8 (1 5 461495 15 2 R 1k 1 R B
5, BN N 45 K 5 ThAEPY. K H DCFH-DA % Y6184t
20 L 9 ROS 7K P o LR A BB M 4% (€ 2A.B)
o, 50T IR 41 B, R 4 40 i PN ROS %6 Y 5 B I
FTHE (P<0.001); SR, DZSM 5] S 16 &
B2 LS S BV 2H ROS 7K F 8 3 FE A (P < 0.001), &
B 79 25 35 AT A5 %008 5% OGD/R JIT 35 1A R 400 Jf 484 7 38
H DZSM FfE AL .
5 [I=REPKFG & A MBEIRBYIX OGD/R i 15 BY
bEND.3 40 AT B R M

Y1 M R T A& FH FITC A% 10 1) Annexin V SR A 25 41 g
T R B 200 i B K T8 IR IO 22 SR 1) — A )
. KM Annexin V-FITC/PI W 445 &9t 2\ 4 AAS
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Figure 1
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M T SR WE2C D . SXTHRALAH L, B
AME TR B ETHE (P <0.001); SEERZAHE, DZSM
EIT RAC 3 25 10035 $2 B L A it T e 3 B R PR
(P<0.01), A DZSM & 25 15 SR BV AL AR AL . 3
BH 2 18 AT A 208 5 OGD/R 5 S 1 P E 4l T2
6 KT=ABKA 2AHMERBIX OGD/R15i{AbEND.3
YHARIT 5 HE RIS

% F &I JE 92 36 A1 Transwell 3T % S2 56 43 51 4T 4k
DZSM 5 25 IfiL i % OGD/R #5115 bEND.3 41 il 7K T S
R BE S Re . KR SE 50 45 R i 3A . C Fr R,
25236 h Ja, OGD/R 451 17 45 284 2H 20 Jfa il & 26 {5 25 [ 1K
(P<0.05); SHAIH AL, DZSM 54T S 6 R & 245175
R B A R RET S (P<0.01). ITEEE
S5 SR 3B D Fia, OGD/R i 5 45 784 41 40 Jifa 3 7% g
FIEER A 3 T % (P < 0.001); DZSM AT 48 &
2 E ST EUY) Y Re A B B Z AR RN (P <
0.001).
7 KIREKESAHMBEREIZT OGD/R #i15 bEND.3
AR E AE I RIF N

FE B (matrigel matrix) A& — F & & 40 g 41 3 5
B (W)= FE R RS BRI, 45 N R 4
HOFR AL ISR Py B I IR, B R T BB IR 46 4, A5
FOR Py I 2R BRI R, SR P Matrigel JCE S 56 1T

CON Model DZSM Bre Blank

Medicated serum extract

Effects of DZSM-medicated serum extracts on the viability of bEND.3 cells after OGD/R injury. A: Cytotoxicity evaluation of

DZSM-containing serum in bEND.3 cells; B: Survival rate of bEND.3 cells after OGD/R injury; C: LDH release level of bEND.3 cells after
OGD/R injury. n = 3, x £ 5. "P < 0.05, "™P < 0.001 vs control group; P < 0.05, “P < 0.01 vs model group. ns: No significance; Bre:

Breviscapine; DZSM: Dengzhan Shengmai Formula; OGD/R: Oxygen-glucose deprivation/reoxygenation; LDH: Lactate dehydrogenase
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Figure 2 Effects of DZSM-medicated serum extracts on on intracellular ROS levels and apoptosis in OGD/R-injured bEND.3 cells. A:

Intracellular ROS fluorescence imaging (200> magnification); B: Quantitative statistical results of intracellular ROS fluorescence intensity;
C: Quantitative statistical results of apoptosis rate; D: Flow cytometry scatter plots of cell apoptosis in each experimental group. n =3, x £ .
P < 0.001 vs control group; P < 0.01, P < 0.001 vs model group. ROS: Reactive oxygen species
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Figure 3 Effects of DZSM-medicated serum extracts on migration capacity of OGD/R-injured bEND.3 cells. A: Wound healing of cells in
each group at different time points (20x); B: Cell invasion detected by crystal violet staining (100x); C: Quantification of wound healing rate
in each group at 12 and 36 h; D: Quantification of the number of invasive cells. n = 3, x = 5. “P < 0.05, **P < 0.001 vs control group; P <

0.05, P <0.01, ""P < 0.001 vs model group
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Y DZSM & 24 IfiL 7& 42 BUY) % OGD/R #5747 bEND.3 2
R RE SR, g5 R E 4 Fion . 55 BRA A LT,
OGD/R 457 47 155 754 21 41 fifd 712 ol i 457 99 8% 1) 28 X 1 4K
(P <0.05). 75 A% (P <0.05) ML (P <0.05). %
T AEE (P <0.01) L SKE (P<0.01) ¥ 8 %%
fiX, KB OGD/R 1 1 & H | e A & e 1. 5
FERLZH A L, DZSM J AT 38 46 3= 7 24 13 $2 B 26 11
iR AR B TR (P <0.01), 35 M H B H AR T
OGD/R 157 1 BT B A Bz 4 i j 8 /e /0 1 %
8 (T=EPKA SHIERII%T OGD/RG{HDEND.3
0 8 1% 1 RO F2 0

1E Transwell /N P HL I B8 I8 1o 41 o J2 AN 5% 7
T RRIE B . 40 57 e 52 453 s 0 5 M 4 s, R BE BRI,
2 i, E LA 7T 38 s 0 B Transwell /) 55 of 40 i )2 (0 125
JIEE L BH R VT Ak 200 B b7 B Th ™. Na-F & —Fl/N o 7
WYk, REF BAMMPERE . 240 M 57 [ 5 B, Na-F
BIEERAL; M5 R Z T, Na-F 2% 855, @
T Na-F 72 3% £ 0T [A) 42 DFA5 240 o e e (778 3 1Y
AT 5K A L fz s (TEER) Al Na-F 3535 11 5256 1F
Y DZSM & 24 IfiL 7& $2 BUY) % OGD/R #54 bEND.3 4
5t [ T g (R 52

s R (K 5A), 5xF A L, OGD/R 5 7 £

% 2l TEER {H & & F# K (P < 0.001); 5 #5784 2 A1 L,
DZSM 5T 86K & 25 i 1 iU 21 TEER {5 3 & 3%
& (P<0.001). BEMSLI LR (K SB) SR,
21 Na-F 7315 F 56 841 2 35 3 (P < 0.05); &£
OGD/R 15477 & £ WA T 40 i 55 % 1%, DZSM 54T & 1t
R MG R A 5 0 R HBER (P <
0.001.P<0.01). FRZEELKE, OGD/R i vl & 2
T IR 41 it 57 i 5 &Pk, 1 DZSM KT RAE R S 2 1M
EREI A R I B ER, H DZSM 120 R
FAE,
9 KT Bk & 75 M5E % OGD/R #5115 bEND.3 4 i
R B R

R 1 (ZO-1. occludin A1 claudin 5) #2 Ifl
Ji%i 5% % (blood-brain barrier, BBB) ft) 5 2 2 pli %8 4, i
I A S Y0 R 1A T Y K, 4 FF BBB 2 B FIKIE
B M, X F Western blot 72246 1 %420 bEND. 3 41 1 A
ZO-1. occludin 1 claudin 5 & H BJ K 18 K -F, 45 &
K6 Fm. 5t HR4LAH L, OGD/R Bt A 4 rh ZO-1,
occludin M claudin 5 &5 [ & 18 7K ~F 3 & 2 [# A8 (P <
0.05); SR AL, DZSM LL R IT S48 K & 25 i i 17
WA r) FidE A RIEHHE B (P<0.05). &5
DZSM K AT 46 % 7 24 I3 0] A 2% # OGD/R 145
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Figure 4 Effects of DZSM-medicated serum extracts on tube formation capacity of OGD/R-injured bEND. 3 cells. A: Cell morphology

observation (20x); B: Number of nodes; C: Number of junctions; D: Total mesh area; E: Number of vessel branches; F: Total vessel length.

n=3,x+s5"P<0.05,"P<0.01 vs control group; "P<0.01, P <0.001 vs model group
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Figure 5 Effects of DZSM-medicated serum extracts on barrier
function of OGD/R-injured bEND.3 cells. A: TEER values for the
evaluation of cell barrier integrity; B: Na-F permeability for the
assessment of cell barrier permeability. n = 3, X = 5. "P < 0.05,
#ip < 0.001 vs control group; "P < 0.05, “P < 0.01, ""P < 0.001 vs

ok

model group. TEER: Trans epithellal electric resistance; Na-F:

Sodium fluorescein
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R e o
10 K=& Bk A & 2555183 847 HIF-1a/VEGFA
i B 1R i OGD/R #5115 bEND.3 4R i B #74

X Fl Western blot 14 1 2% 24 bEND. 3 41l g - HIF-
la fl VEGFA T H %14, DL B-actin NN 2, 45 w7
fiioR o 5 %F B ZHAH B, A5 78 20 HIF-1a VEGFA 2 A A
X IR ') AR (P < 0.05); 51 A L,
DZSM & #j IiLiE H P & R IE 2% THm (P < 0.05) -
$27~ DZSM & i vl ik 4 HIF-1a/VEGFA J# 2%
Rk, W OGD/R i 495 % 1238 B (4 i 7 FH, A
T 42 32E BEND.3 40 Jfd 1 5 347 4=
11 (T=REKFMPBITR S S HIF-1a. VEGFA &
B D F SR

9 B R AT 3% AR Bk 7 It H RS AT R4 T 3% HIF-1a/
VEGFA i@ i# (1] 5% 8 3 % Bk 4>, LA HIF-1a (PDB ID:
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Figure 6 Effects of DZSM-medicated serum extracts on the

expression of tight junction proteins in OGD/R-injured bEND. 3
cells. A: Western blot results of tight junction proteins including
Z0-1, occludin and claudin 5; B: Quantitative analysis of the
relative expression level of ZO-1 protein; C: Quantitative analysis
of the relative expression level of occludin protein; D: Quantitative
analysis of the relative expression level of claudin 5 protein. n = 3,
X £s. "P<0.05, P <0.01 vs control group; ‘P < 0.05, P < 0.01

vs model group

(R B A 5 A G I, O 24 IV R R A A A
VIR SR . o, KT 38 405K 3, 5- R0l 2 2 R
NS B RS G R &R, 4G RIBIKT
-7 keal-mol”, #3521t T 58 25 R AR AL AR (45 5 BE
N-7.3~-8.0 kcal'mol™): 4T 3 £, % 55 HIF-1a. VEGFA
[ 45 45 8 23 Bl 9 -9.113.-8.914 keal -mol™; 3,5- XL
HEME R Z TR S WA S ME AN
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Figure 7 Effects of DZSM-medicated serum extracts on the expression of HIF-1a and VEGFA in OGD/R-injured bEND. 3 cells. A:
Western blot results of HIF-1a and VEGFA; B: Quantitative analysis of the relative expression level of HIF-la protein; C: Quantitative

analysis of the relative expression level of VEGFA protein. n = 3, ¥ + 5. "P < 0.05, P < 0.05 vs control group; P < 0.05, “P < 0.01, "'P <

0.001 vs model group. HIF-1a: Hypoxia inducible factor-1a; VEGFA: Vascular endothelial growth factor A
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Table 2 Docking results of 12 absorbed components in blood
with HIF-1a and VEGFA

Binding energy/kcal -mol

Absorbed components in blood

HIF-la VEGFA
Scutellarin -9.113 -8.914
3,5-Dicaffeoyl quinic acid -8.558 -8.726
Apigenin-7-O-f-D-glucuronide -9.085 -8.975
4,5-Dicaffeoyl quinic acid -8.365 -7.294
Schisandrol B -8.06 -7.335
Schisandrin A -7.576 -6.677
Ginsenoside Rb1 -7.886 —7.664
Ginsenoside Re =7.619 -8.760
Ginsenoside Rb2 -8.710 -8.236
Ginsenoside Rd -7.039 -8.147
Schisandrol A -7.528 -6.445
Ophiopogonin D -8.281 -8.77

VEGFA 45 4 1, H ¥ 3 5 THR-31.CYS-57 5% £ ¥ Ak
A4k BKEF S LEU-32 R E R A G KT A/EH .
3, 5- X0 W Mk G 3 o R A ol R B 3% 5 HIF-1a £

Figure 8

ALA-222 LEU-212 5 BT i /KR, 2 TR E 4 E
[l 5 5 VEGFA [f] ASN-62 5% B i A i, N & 24
Rb2 F 4 B 30 o 208 5 9% R 148 P A 1 35 IR ok 2
gh gy, AR AR BB K AR B 2 1 AR E M
HRIOMNIMAEST 5 F LS4 A RN T -6.445~
-9.085 keal-mol”, 455 87155 T ik 3 /MZ 0 gy, 12
A 36 3o I ) A1 R 98 R A B 1 R 4 N, AR B T R
Py 7“2 - 22 B A5 I B R A A 05

g

IS f& 4= BREUR 5 B ) B R R, o B A 9
L JGOR AR SR 4530 55 SR REVE (UR) 1477, BLAAE SR
T A BN b 2 4 T S R R AT A% D
ik, B & FEUBBB B A2 JU AL T S 2 D e R 4 o
F A I PR b v VR T (AL 2T v g T 0 0V A I
W LIRS A7 7267 & 78 5 3 R I REVE B 55 R

[ 4 = ASN-239|

Schematic diagram of molecular docking between 12 absorbed components in blood and HIF-la. A: Scutellarin; B:

3, 5-Dicaffeoyl quinic acid; C: Apigenin-7-O- ff -D-glucuronide; D: 4, 5-Dicaffeoyl quinic acid; E: Schisandrol B; F: Schisandrin A; G:
Insenoside Rb1; H: Ginsenoside Rc; I: Ginsenoside Rb2; J: Ginsenoside Rd; K: Schisandrol A; L: Ophiopogonin D
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Figure 9

Schematic diagram of molecular docking between 12 absorbed components in blood and VEGFA. A: Scutellarin, B:

3, 5-Dicaffeoyl quinic acid; C: Apigenin-7-O- ff -D-glucuronide; D: 4, 5-Dicaffeoyl quinic acid; E: Schisandrol B; F: Schisandrin A; G:
Ginsenoside Rb1; H: Ginsenoside Rc; I: Ginsenoside Rb2; J: Ginsenoside Rd; K: Schisandrol A; L: Ophiopogonin D
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I E i 3 P SR 3, 51 R K Bt R AR AR
FUR I, DZSM 75 25 i35 7] & 25 $2 7+ OGD/R $i 47 41 g
1) TEER {H « ik Na-F 2% 1%, 3 F 1/ ZO-1. occludin
H claudin-5 5 F R 1A, NI)EE S 40+ 2 T8 & B f 58
vk, HOE I ROS 42 fl b JE T sRIE RS 5
R RE N, P A & 4% BBB AR Y VE I, S DZSM I PR i
J7 IS 1 BBB {R ML $2 it 1 SL 58 Ak

2 L ATIR, DZSM & 24 1fi 3 7] 4. 3% 2038 OGD/R 4%
155 N B A s 77, I A AR S R T, B sRIE AL K
HReA UMM EHE, FEL LAREEREEAR
i5{347 BBB 56 ¥4 {15 HIF-1a/VEGFA il i, & 3% 1
EBEEEM.

A RAAFAE LS T R BRE, ISR ERE T B m3h
RE BT A 151 B 35 11 & BBB 3 3% M ] fig 2B B8, S5
YIRS AR IE S IE R RESAAE ZE ST, Ik, 1%
KRB 24 M35 5 20 A B KRR 2 24 13 A 2% 1 o i
Al BEAALE 22 75 & 245 ML7E 53 B2 A% HLA IR R) o] Re A7 A2
555 FLIE S ] EE A M bEND.3 A BB K A AL 4 g,

55NN B 4R B A7 AR R B 22 5, AT R I IR FE 4L S5
SRR 5T AT SR F NS 5 2 B8 T4 B 23 A P i P Rz 44 i st
AT B, I 45 B R 00 i B /it N R W6 T 255 IR 9 3 5 R
HE— 7R DZSM [K4E I HLA] o

B STk WM 01 5T SE IR T R B i SO R RS U
A R ANZE BB TSI TT R 5 B 0 s MR 5 T 9 £
TP 2% 5 O AT BT R ST RO R BRI R
AN R ik 7 ST B AR BIE 92 7 ST VIR SO B 4R S A B
Fro PR BN AT 450

MRS AT A EE AR P RK R
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