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Molecular Mechanism Analysis of Dengzhan Shengmai Capsules Against
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[Abstract] Objective; Based on the protective effect of Dengzhan Shengmai capsules (DZSM) on
chronic cerebral hypoperfusion (CCH) , network pharmacology was employed to investigate the molecular
mechanism. Method: CCH model was established by right common carotid artery ligation. The mice were
divided into sham operation group, model group, ginaton group (48 mg-kg"') , DZSM low- and high-dose
groups (0.040 5, 0.162 g-kg'). The efficacy was evaluated by the Morris water maze test and open-field test.
The underlying mechanism of DZSM for CCH was analyzed by network pharmacology and verified by molecular
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biology experiments. PubChem, GeneCards, Metascape and other databases were used for targets collection and
enrichment analysis. Besides, the association of ingredients targets of DZSM with disease targets of CCH, core
target network and chemical components-core targets-pathways network were constructed by STRING 11.0 and
Cytoscape 3.7.1. Result; The escape latency of CCH mice significantly shortened on the 3™ to 5" day after
DZSM low-dose treatment, the crossing times, time spent in the target quadrant, movement distance and
distance in the central region of CCH mice significantly increased after DZSM low-dose and high-dose treatment.
The results of network pharmacology indicated that DZSM might play a key role by regulating inflammatory
response, phosphatidylinositol 3-kinase/protein kinase B (PI3K/Akt) signaling pathway, cytokine-cytokine
receptor interaction, tumor necrosis factor (TNF) signaling pathway, blood circulation, angiogenesis,
extracellular matrix and other related biological processes and pathways, and acting as targets such as
interleukin-6 (IL-6) , TNF, insulin-like growth factor 1 (IGF1) , vascular endothelial growth factor A
(VEGFA) , epidermal growth factor (EGF). The results of biological experiments showed that DZSM could
reduce the expression of IL-6 in brain tissue of CCH mice. Conclusion: DZSM provides a protective effect

during CCH, and its multi-component, multi-pathway, multi-target mechanism is also revealed, which provides

a basis for further study of the mechanism.
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Table 1 Effect of Dengzhan Shengmai capsules on learning ability of chronic cerebral hypoperfusion(CCH) mice (X+s)
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Table 2 Effect of Dengzhan Shengmai capsules on memory ability, behavior ability and emotion of CCH mice (x+s)
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Fig. 2 Association of ingredients targets of Dengzhan Shengmai capsules with disease targets of CCH

3.7 XT3 DK BE 6 7 45 P Bk i i ) PPT I 2%
Pl 3 ] AT, AR AT 25 A4 KO 48 55 08 P i g 1t A% 0 B
AR 2% T AL B 137 A4S SR N (T SR R A
A2 988 45301 (AU AR R A A BLAE ), e rh Al
A3 H A 56 AR A 144 RS 67 4.

3.8 KT 3 A KOS HE VA I 0 P I e o A Y AR A
B F) H Metascape B4 i X 4T 38 4 Ik i #9697 1%
I g L 1) A2 00 HE 6 E AT GO & 4 4 M A KEGG 3l
% & AR A3 b, EL AR 25 S UL B 5 R B A kL. GO
W BT R 373 A At #E (BP), 91 4 i
HIL(CC) M 120457 F I EE(MF) . BP 29 M ifil
VG IR 5S4 RE SN R T AN AR T Y O
PE R PR IR B, CC 32 AL IS A0 AN L R

JCMEARSE  MF F2 2095 K52 R 7 25 15 2h 4 i 7
W P E AL T S KEGG 38 B 5 4R 0 W 45 R
TR, 5508 i e 1t R S 14 3 f T2 S % i 26 1 g i
-2 A B AR R S -1 (HIF-1D) {5 5 58
e AR B YD L 7 R0 Bl ko B AE Ak B A Ik UL 3-
WG /2E RS B(PI3K/AKY) 745 38 % \IL-17 {55 38
H TNF 5 5 3 400 5 - 40 i N 1 52 1A HH AR
%

3.9 KT a% R WO B8 I6 T 0 R B B oy A% 0
e i A AR DO NN LY B
F 10 4% 55 18 2 A B i A O 4 3 6 8 A 78 A4
%0 M A SR I B 47 AN KT 35 28 Tk e M A Ak 24 oy
BPA R E iR EE R AN S B, 5F

. 53 .



5528 H:55 7 ) HESSEFFFHRE Vol. 28,No. 7
20224F 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2022
PRTTR, i o SRR R, R A R 2 e el 2 e
SLC2A4 ADRB2
MMP1 MTHFR o N
B I 2 AR /IS BURR 4 20 TL-6 2635 (P<0.01) , W LT
iN§DRD2PF4 C3 IFNG | 43 N NS L
RSEEr\IRPINm BDKR;;LG AVPNR:;:I;WBB AGT:Tm % /EE H7J( Hﬁc % %[] ﬁ—i\ ém g j:éj EI /}ﬁ ZFJ?S T% ‘r/-IF EIZJ T’H% Iﬂl /J\ L‘FT:L
ACHE CCLS
POMC cD36 MMP3 5
KNG1 PT;,;:LAZ OPRK1 S0OD1 J( E ©
KDR ESR1 w N eeo AR SLC6A3 . i
o S F3 T8 A BRRTE 8 R B TL-6 R B B0 ()
FGF2 PRKCB.
CAT a0 # 2 B, 4 Table 3 Effect of Dengzhan Shengmai capsules on IL-6
SERPINE1 BDNF
PPARA s expression of CCH mice(X+s)
& RXRA CFTR o
MMP2 Ao A B GNAS HEpT 2H 5 n 54 /mg- kg’l -d! IL-6/ng* L'
ACE cpca2 e ok NOTCH1 CcoL18A1 -
s P4HB CTNNB1 PARP1 BFRHA 8 6.63+0.22
SIRT1 TH
& AKT1 MIF MR CASR "™
MMP9 ABERY i RPS27A *% EI_J 2“ 6 7 '2310.26] )
SDHB MAPK9
psent gy PrP2CA awPs EY.EZ0 9 48 6.63+0.25%
CLu SP1 HDAC2 GLUL
e - e cs o 2 4% 300 241 8 405 6.62+0.09>
OLR1 MBeeio AR RETOGDHF® L F5 - - . : .
NOS3 GRP o,
FABP1 HIF1A w24 i 7 7 162 6.67+0.32%
APP COL1A1

FOpon wph !
ApoBupo oxr PRL ATM

B3 AT 3% 4 BRAR 2 T TU18 Ak o R I A A o0 B e Y £
Fig. 3 Core targets network of CCH intervented by Dengzhan

Shengmai capsules

BOR® ASREHFCK. = LRHFR ELEHAE
A ML 1F 20(R)- N2 B AT Rg, TR MIHERZ |
izt Na, = LR Fe AZBHMb ASRE
1 Rg,  AZ B Rg, . AZ B 1 Rhy . A Z B 1F Rh,.
T % 24 1A . gynoside C . & ¥ 2 VN, 7 &4
I A B -3-0-25 /AT v KA e 2
EB. M HRKENFELE C. = LRHFFt, EXHL
MiC . HkFEFH. ZR=EC8HR AR I,
XKFEH XK FOMERENRZEREF L4
WD M2 HRFER BN EEARHE .
R TR COROKEM, ROKE R SR B VNS,
LW BT VN R XV LB D&
A BB C AT SR E o o 78 AN A0 B S AL AR KT
24 DK B 8 B HE 0 340 SRR S S AN [ AR
2T 2F 5 il RO T (PLAT) e 20 40 i A iR 3%
(EPO) .a2A ¥ IR ZRHEZAEH (ADRA2A) TNF | #E
o7 I (F2) 1, %5 #8539 4, 2R ] Cytoscape
3.7.1 R4 B 43 - A 0 B - [ 0 46 TR D3 i o
R BRI A s o 5 SR 3R BH T 3% A Tk R 4 il 5 G 1k 3]
P G R I AE O B, O O 4 40 AT RS L AR E R N
3.10 KT 35 A= Ik e 2 X645 1 i e afi /) BRL TL-6 2235 1Y
M S5 4 2 B S BT A L O AR AT 2% 4R ik
JI52 4 Xof A P i 4t 1 /) BRL R i A9 52 MR, R ) ELISA K
T AS T] 21 708 BG4 R A IL-6 k1 il , WE 3. 45
T & PR TR 20 /)N BRI 2H 40P TL-6 K Gk W R TR
FARH (P<0.01) , 156 BT 18 M I Bk ifn /s B B0 AR 0
. 54 .

o 5T ARA R VP<0.01; 5HEEI A 1 #2 P<0.01

4 iTit

AR TF 5% R 0 P e i A R X KT 38 A ik i
W) 2530 AT T VAN, IF 1E— 25 R FH IR 2% 2 B 24 R
BEITAT 25 A5 Ik e 2 B 02 P A e i 1 43 AL . 24
B2 VT 45 5 R BT 3 A IOk i 4 mT LA BH B g s
P I e 0 /0 BR ) 27 2 RB O R RE T AT O RE T
S 2 KODE G AR 52 40 R . I 4% 2 B 2 5 R R
KT a2 ko 48 ] fB i i 2 5 R RE IOV PI3K/Akt [
53 [ A0 R -0 R R A7 MR AR TNF AR
53 VR0 B A A B A A R R S A DG 1
Aot o AR NG %, TP IL-6  TNF L JB S Z e K
K 1(IGF1) .48 M B A K ¥ ACVEGFA) (& J¢
YA L A= K I (EGF) 45 B8 50 & 78 Bt 1% 1 ik e il 4
o 57 1 22 2 S 56 56 0IF 45 S5 3¢ B T 35 24k Bk i 2
YR 08 M ke /S B E L O 1 — 25 TR AE ST
a5 4 kOB AR AL 352 T SEA

AW 58 R rUCCAO il 4512 1 i e iy A5
B HBTZA R T vz BT I 1 24 9T 0T
W B AR FIBLHIIEZE 1 A7 A 2 1 B e 5 1 i
Bt /N FRAY L E AR 2 —  H2E S e Lid e g
FNAT R B 77 2 B 19 sf 40 B e 1 R DR 1 S S b7
R, AR 1 5% 38 33 Morris 7K 2K By S5 56 ™ 37 552 56 5
ZEA VR KT 35 A Ik e 408 XoF 0 P i e ot /0N R A T T
YEF o Morris 7K 2K B J& K 2% > 012 6E T A 45 it
Tyt A OGHIFE 2R B0 i ke i S R BRI 3k
IRV R RN B S B R T 2 RN N
SCHIEFE 45 AR ARL, I B AT 2 A ko 3 XoF A Bk 1 /) R
23] AR A DR o A EOR I B 1 5 ] R
1) AN BT 300 463 5 I AL ) — iR R B AR 25%



5528 B4 7 W) FEXEAFIFERE Vol. 28,No. 7
20224F 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2022

DL v RS A7 2 #0 R8 A rh KU 8 B Y, £ B
1% 245 75 5 98 5% B R RN RN T RE Ak &2 . W g
vk T PR A 2R S Y W IE B RE ) IR R AT
AR SRS 2 . AHOCHFSRE R Y], R A K iz s iR
B, R HAZ ghaE MR 7E e X R B
P R A, % BH LA 2 AR R Ak LN 3
B Ik 45 L5 S0 12 M i Bk i A 5 1R /N BRI A 4k
JEREAT R o AR SO 9 & AT 35 A KOS 4 TT LA 4
e B M A e 0N BRPY B RIS S PR RE el AR R

it 0 0 M ot 9 R 9 O AR 2 5] K I A R
A RAE RN P2 2 R T A RN e 4% R
P 5T A 728 M S A o TR IS e 3 0 =
i B LS A R R B A2 i X —  DF IR AR I G
XA R Hi > 3K, 25 G 10 3R B K i > 3k iz 8
WA HNAE DI RE , K a0 55 3R W1 DE G A4 32 401 23 % A
B R BB S T B B R Y AR SO g
& IRASE Y 21 /N BRI A4 7T D, BH S 19 23 A AR i
FI 0 21 4 HE 51 N 88 55 44T 35 4 KOIR 23697 J5 L /D
BRDF IR A 2 1 e A /D, LG 11 5 2 4 HE B T
B FE RN UE BT AT 3% A= Tk e A AT DL RS 1 ik
17 I> BRI A 32 451 78

AW 5S¢ — 20 38 ) ) 2% 25 B2 O YA AT 3 A
ik Jig 3 6 o7 A8 P Bk G5t i f VR FH BIL 2R AT R BT . 3
i F PP M 4% 1 BE 3] A9 4200 T 2 ZE A0 46 1L-6 .
TNF .IGF1 . VEGFA .EGF % . 8 R AE i 5 & 5 5
5 i B O Y E AL TL-6 & TNF-a f2 5 X
Pl 25 28 G0 Bl 100 AF G Y 2 R ER R RO N 4 1T,
il B 92 R RE BN AT DAAT S0T6 97 48 PR i e 0 . IGF 1
S AR I P AR AS A G A i PN R 5T R 4
O, I 5 i 454 45 18 IGF 1 26 3k 25 19 m, BH b
IGF1 & , ¥ By b 25 5 25 980 55 , 2% B IGF 1 78 fing ke 1 4
Yits &2 il AR E Y . VEGF J&— i B S 1k
P A2 I A P R A T A A R R A 0 A 3 0
PGl A (= 5 (B ™ AN 1 v 2 U o 9 A
R 2 S8 BRI AR O 0 R, Y i 4 2l i dk
5,5 F HIF-la f2 € £ 15 ,HIF-1a 5 8 W R 45
G J5 AT LA 2ok b R DAY i SR N T AR A A T
ek VEGFA By ik . 4Hh, VEGFA B K ik % £ Fl
PR I8 4% ,EGF & Hoh — & Z ) £ EGF
AT 32 AR B A S 0 i DR 4 R 2 0T 1 D g
AT %2 #5244 VR Y

AHIE 5T T KT 2 A Wk R 4 T RE
%  RE R PI3K/AK (5 5 38 1K 45 4= 1) 5

Toude Mk . AT B ST UE 5SS, PI3K/AK AR 5 38 i
B iR Ak 28 R G0 1 AR L 2 DDA OG i
JH65 30 oL 00 ) 0B T, A R AR . HIF-1{E 5
WA Ak R AR E EEER A
WFFER W] BOE T AR 52 1A A g S R B O 2/15 5
S 5 Sk #0E HF 3/HIF-1a (JAK2/STAT3/
HIF-1o) {5 5 38 8% 6 0% 9 5 ik e i i) 452 43 sk 20> o
2 NSO R 0 N - X Y 1 W e )
TNF-a 7K 15 T 1E 5 G 4120, 2K & 36 3K g % i Ji)
I R R . 5 WF 5T W, I ki J5 VEGF
TE0% PR W RE 05 £ 2F A e R HE S S WA R
EIA R R R D R 2 e S R S o P A -
Az kS 4 BLAT B G B0 v i R VR L A I 4% 24 B
EMMERR T SERKKREZN S 28R £
B S P AE FHAL T R ik — 2D IR RIS KT 35 A= Ik i

W A HIPIL I 25 5 BE A o
[FlgEhE] AXLREEEMTHEF R,
[S% k]
[ 1] B4 BRE,08 58,55 . AS R xR B IME
jjjtﬁjzjﬂrza iR R R AP E LT ]. o 5
¥ 05 72 2 7, 2021,27(7) : 49-56.

[2] ZHAO Y, GONG C X. From chronic cerebral
hypoperfusion to Alzheimer-like brain pathology and
neurodegeneration [J]. Cell Mol Neurobiol, 2015, 5
(1):101-110.

[3] BACK D B,KWON K J, CHOI D H, et al. Chronic
cerebral hypoperfusion induces post-stroke dementia
following acute ischemic stroke in rats [J]. J
Neuroinflammation,2017,14(1):216.

L4 1 Jafl, X0 ER R I 45 KGR 0 I A8 P 941 2 K B
LA RE T B R R AR R BLE (7. b [ 5 8 5 5
AR, 2021,27(12) : 82-88.

[5 ] WWER, 5K ICHR B, A5 5 I il 1 i 22 4 L
Ko 25y W5 o J (). v T MG ol 496 A% i, 2017, 14
(11):607-611.

[ 6] I, KM, A CME, 55 . 47354 Dk 2 4k 2% i o) |
2 PR ) Bl R 2 IO S8 s [, i h 2 e i,
2019,44(18):3917-3923.

[ 7] SHENG N,ZHENG H,LI M, et al. 4,5 Caffeoylquinic
acid and scutellarin, identified by integrated
metabolomics and proteomics approach as the active
ingredients of Dengzhan Shengmai, act against chronic
cerebral hypoperfusion by regulating glutamatergic and
GABAergic synapses[J]. Pharmacol Res, 2020, 152:
104636.

[ 81 BG5BT . AT 2% A IO 28 % i i i P 7

. 55 -



5528 H:55 7 ) HESSEFFFHRE Vol. 28,No. 7
202244 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2022
HER B RYE R, B 2 25,2013, 31 Frequency of anxiety after stroke: An updated

[10]

[11]

[12]

[14]

[15]

(18]

[19]

[20]

[21]

(6):46-48.
Whis 75 WA, TR, 5. MG h 2§ 205 1
WHET HE i 55 N SR Mg L), U0 R 2% 27 3 - A SRR 27
Ji,2020,39(3) :257-263.
R ST R AR AE T IR ORI O R SRR
TR AE A 19 2% 25 B 2 AR AL OF 2 0], h B 2h
2018,49(15):3483-3492.
W 3 B RS2 A% BREZER L AE L h 25 52 5 I 45 24 3 2= B
WA LT]. v Ae R 25 2 A, 2019, 34 (9) : 3903-
3907.
YAO K X, LYU H, LIAO M H, et al. Effect of low-
dose levamlodipine besylate in the treatment of
vascular dementia[ J]. Sci Rep,2019,9(1):18248.
WANG X J, GAO Y P, LU N N, et al. Endogenous
polysialic acid based micelles for calmodulin
antagonist delivery against vascular dementia[ J]. ACS
Appl Mater Interfaces,2016,8(51):35045-35058.
SHENG N, ZHENG H, XIAO Y, et al. Chiral
separation and chemical profile of Dengzhan Shengmai
by integrating comprehensive with multiple heart-
cutting  two-dimensional

liquid  chromatography

coupled with  quadrupole time-of-flight
spectrometry[ J]. J Chromatogr A,2017,1517:97-107.

WAN Y S, YOU Y, DING Q Y, et al. Triptolide

mass

protects against white matter injury induced by chronic
cerebral hypoperfusion in mice [J]. Acta Pharmacol
Sin,2021,doi: 10. 1038/s41401-021-00637-0.

YOUSSEF M I,ZHOU Y,EISSA I H, et al. Tetradecyl
2, 3-dihydroxybenzoate

alleviates oligodendrocyte

damage following chronic cerebral hypoperfusion
through IGF-1 receptor[ J]. Neurochem Int,2020, 138
104749.

ff daf , TG RRAR A5 M A A1 OB R R B )
ICAL 32 A0 et T -5 Ml A% A R R[] P R ZUT
FEWFFY,2018,22(20):3230-3236.

MORRIS R. Developments of a water-maze procedure
for studying spatial learning in the rat[J]. J Neurosci
Methods, 1984,11(1) :47-60.
W22, B I O AF L BRAY A IR XHIAR K
B T 73 SR 2 AR R IR M L], v B 5250 05 7 2
7k ,2020,26(23) :20-26.

LU Y,LI CJ,CHEN C,et al. Activation of GABAB2
subunits alleviates chronic cerebral hypoperfusion-
induced anxiety-like behaviours: A role for BDNF
signalling and Kir3 channels[J]. Neuropharmacology,
2016,110(PtA):308-321.

PETER K, ALEXANDER D, NIMAH S, et al

.56.

[22]

[29]

[30]

[36]

systematic review and meta-analysis of observational
studies[ J]. Int J Stroke,2020,15(3) :244-255.
MO, S, WA ORUIY O T i Bk il R SR
SRR A VR B LI [T ). B 25 541k, 2020,39(5)
599-603.
AR ST, AT, X, 45 . B AR 2 0 SRl 1 N R
WA sz ma (1] & & D B4, 2011, 32(9)
396-398.
VSR WALV AR N AR R R SRR
17 2 5 0 5y X A 1 A0 i DX 7K ST 09 A 6 P 43 b
[J]. BUARCA Y R 22 0 R ,2020,20(3) : 449-454.
S DU L1 U BRIk oG A RS Ak R M A e iR
TS RS2 LD ] KRN KB A=, 2014,
FREEMAN L, GUO H, DAVID C N, et al. NLR
members NLRC4 and NLRP3 mediate sterile
inflammasome activation in microglia and astrocytes
[J].JExp Med,2017,214(5):1351-1370.
SV .Mt S e R AR SR I U g
M F 5[ D). K& k2%, 2004,
B SR, XK, BT, AR L IRPE IGF-1 A B T A8
I S5fe i A58 475 A A K BRI T 4 R AR L)L TN BR A B
4% ,2014,42(1) :5-9.
WET BN 6 s AR IEL, A5 I B ot i TS B %
JIN LA 9 FB A R B BE R A B i A N B AR K TR
FRIKCE AR [T ], i ] S p 2 8 0 7, 2021, 24
(8):675-679.
75 {14 . B4EiE S 59 VEGFA/VEGFR2 il i 55 4 A 1
FE A 22 25 M 5 e ol P G i A LD . R At s R e R R
K2,2019.
SROFE R E TR RO A B e P R 4 e
EGF 3£ ik (9 52 mg [J]. 4 R = 4%, 2020, 26 (18) :
143-144.
B, Ji K4 PBK/AK G Sl gk Sz ey 1], H
o I3 1A 9 2 R, 2013(2) : 143-147.
ARt , 525 1] . PISK/Akt Fl MAPK {5 5 1 4 16 S 1M 1
oG 358 45 v B PR AP R (T]. BE 2R g8 R, 2015,21(2)
210-213.
Mo E X Ukok, 2K 4 JAK2/STAT3/HIF-1a {5 5
T ot I 2 R R [T B BE 2, 2020,51(1) :6-11.
NG, KRB PNVTT LA T I R 0l 2 M S L Y
WFSEE L)L 52 10 i Jif i 995 24 75, 2016, 24(8)
1-4.
ISRl S O A L I = 2 SR S R Y17
I VEE VA5 00 T i A T AE 9 R SR (0. BB METR 2%
2015,14(7):756-758.

[FEHE NEX]



