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NEER, DA IRIRER TR ApoE /NS AN KR FEREALASEAY, 5 BENL 70 AR AL ZH (ModeD FH
PEXTHRZ (Atorvastatin, ATOD. AL HE T ICHIEL (JPHYP-L). A2 BAT7 =7 &4 (JPHYP-
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Abstract

Object:

This study was to observe the effect of Jianpi Huayu Prescription on four blood lipids, inflammatory
factors, carotid intima-media thickness (IMT), plaque area and TCM syndrome score of carotid
atherosclerosis patients with "spleen deficiency and phlegm stasis" type, observe the adverse reactions of
patients during drug use, and evaluate the effectiveness and safety of Jianpi Huayu Prescription in treating
carotid atherosclerosis patients with "spleen deficiency and phlegm stasis" type; Network pharmacology and
experimental verification were used to analyze the key active components and mechanism of Jianpi Huayu
Prescription in anti carotid atherosclerosis.

Methods:

(1) 140 patients with carotid atherosclerosis diagnosed as "spleen deficiency, phlegm and blood stasis"
in the inpatient department and outpatient department of Traditional Chinese Medicine of the First Affiliated
Hospital of Shihezi University School of Medicine were selected and randomly divided into the control group
and the observation group. The control group was treated with Western medicine: 20mg of atorvastatin
calcium tablets, taken orally once a day; Aspirin enteric coated tablets 100mg, taken orally once a day; On
the basis of the control group, the observation group was supplemented with Jianpi Huayu Prescription, water
decoction, oral administration, one dose per day, twice in the morning and evening. After 3 months of
treatment, the patient's blood lipids, PTX3, Lp-PLA2, NO, ET-1, IMT, plaque area, traditional Chinese
medicine syndrome scores, and adverse reactions were recorded before and after medication. Statistical
software (SPSS26.0) was used for analysis. (2) Use network pharmacology research methods and relevant
bioinformatics data platforms to obtain the relevant targets of Jianpi Huayu Prescription and atherosclerosis.
After the intersection analysis of disease and drug targets, build their relevant action networks and conduct
gene enrichment analysis; In vivo experiment, ApoE -/- mice were fed with high-fat diet to establish
atherosclerosis model. After modeling, they were randomly divided into model group, positive control group
(ATO), low dose group of Jianpi Huayu Prescription (JPHYP-L), high dose group of Jianpi Huayu
Prescription (JPHYP-H); C57BL/6] mice were used as a blank group (Control). The blank group and model
group were given equal amounts of sterilized distilled water by gavage, the JPHYP-L group and JPHYP-H
group were given Jianpi Huayu Prescription decoction 14g. kg-1 and 56g. kg-1 respectively, and the ATO
group was given atorvastatin calcium tablets 3mg. kg-1 by gavage. After 12 weeks, samples were taken and
the four levels of blood lipids in each group of mice were measured; Detection of VEGFA and TNF-a using

Western blot, The expression levels of IL-6 and P53 proteins.



Results:

(1) There was no statistically significant difference (P>0.05) in baseline, blood lipid levels, PTX3, Lp-
PLA2, NO, ET-1, IMT, plaque area, and traditional Chinese medicine syndrome scores between the two
groups of patients before treatment. After treatment, the total effective rate of the control group was 69.23%,
while the total effective rate of the observation group was 83.08%. The total effective rate of the observation
group was better than that of the control group, and the difference was statistically significant (P<0.05); After
treatment, both groups of treatment methods were able to reduce the levels of total cholesterol, triglycerides,
and low-density lipoprotein cholesterol in patients (P<0.05). The observation group showed more significant
improvement compared to the control group, and the difference was statistically significant (P<0.05); There
was no statistically significant difference in the improvement of high-density lipoprotein cholesterol between
the two groups of patients (P>0.05); After treatment, the PTX3, Lp-PLA2, NO, and ET-1 levels in both
groups of patients improved (£<0.05), and the improvement in the observation group was significantly higher
than that in the control group, with a statistically significant difference (P<0.05); After treatment, the IMT of
both groups of patients decreased (P<0.05), and the observation group showed a significant decrease
compared to the control group, with a statistically significant difference (P<0.05); The area of carotid
atherosclerotic plaques in both groups of patients did not significantly decrease, and there was no statistically
significant difference between the two groups (P>0.05); After treatment, the traditional Chinese medicine
syndrome scores of both groups of patients decreased (P<0.05), and the decrease in the observation group
was significantly better than that in the control group, with a statistically significant difference (P<0.05);
During the treatment period, the two groups of patients mainly experienced gastrointestinal adverse reactions,
which were spontaneously relieved without special treatment. Neither group of patients experienced acute
cardiovascular events. (2) A total of 309 active ingredients and 207 prediction targets were screened out for
Jianpi Huayu Recipe, and 114 intersection targets were obtained after intersection with 1249 targets of
atherosclerosis. Quercetin, naringin, stigmasterol, luteolin, and isoflavone are key active ingredients, and
TNF, AKT1, VEGFA, TP53, and IL-6 are targets with high correlation. Analysis of GO function and KEGG
enrichment of intersection targets found that inflammation, cytokine activity, lipid and atherosclerosis
pathways, IL-17 signaling pathway, and tumor necrosis factor (TNF) signaling pathway are involved. In vivo
experiments, after detecting blood lipids in each group, compared with the Control group, the levels of TG,
TC, and LDL-C in the Model group mice increased (P<0.01), while the levels of HDL-C decreased (P<0.01);
Compared with the Model group, the serum TG, TC, and LDL-C levels in the ATO group and JPHYP dose
groups were lower than those in the Model group (P<0.01), while the JPHYP-H group significantly reduced
TG and TC levels (P<0.01). Compared with the Control group, IL-6, VEGFA, P53, TNF-a in the liver of
Model group mice The protein expression level was significantly upregulated (P<0.01); Compared with the

Model group, the ATO group and JPHYP dose groups of VEGFA, P53, TNF-a Average protein levels).

v



Conclusion:

(1) Jianpi Huayu Prescription is clinically effective and safe in treating carotid atherosclerosis patients
of "spleen deficiency and phlegm stasis" type. (2) The active ingredients of Jianpi Huayu Formula are mainly
quercetin, naringin, stigmasterol, and luteolin, which can regulate IL-6, VEGFA, P53, and TNF-a Target to
play the role of anti atherosclerosis.

Key words: Jianpi Huayu Prescription; Carotid atherosclerosis; Inflammatory factors; Clinical observation;

Network pharmacology



BT ettt ettt e ettt n et sttt n s I
ADSEIACT ... ..ottt e ettt er e e e e et r et et e e et et e ra b reeeeetraa b aaaeaerarares II1
i S TR X
I TS vvveterereieesetet et e e et et et ere et et et et e s e e et et et e b e ettt e b e R e st et e bR et ettt eReAe et et et et e ae et et et ere s et et et ere et etetens 1
1B BB RERE AL TEIE I oo 3
1.1 BB RERE AL I TEIE S oot 3
B b)) = L AR =0 T . -~ 3
1.3 BRI REREAL I ZTTHLA oo 5
R b)) 7 0 = B O Y R3OS 6
IR i = A L 2 PO 8
1.5.1 FRBRAAL 22 B W SBN K RFE R AL TR TT oo 8

1.5.2 H 255 75 R B0 KA AL BITETT v 9

1.6 7N ettt 11
552 T ML T IR TT 2SN KA A A TR AR oo 12
o = 1 =TT 12
2.2 SEIG I BTG .ot 12
PRI Ly O <Y = - AT 13
R e 7 S T 13
R K it OO 13
251 FBIIFRAE oo, 13

252 AIAFRAE oo, 14

2.5.3 HEBRFRUE ..ooeoeeeeeeeeeeee et 14

2.54 TZIRAEEIEFRYE oooooeoeeeeeeeeeeeee et 14

2.5.5 JHEEFEM coveeoeeeeeeeee ettt ettt ettt 14
L A OO 15
2.6.1 VETT PTG 0L oo, 15
k=2 1= OO 15

2.6.3 TTRIEFRUE oottt 16
A R =23 1 .~ 16
2.8 THETULE R oot 17



2 8 L B A T oo e 17

2.8.2 HLAETUITIE I cocveveveeveeee ettt 17
2.8.3 RAEEI T I TR oot 18
R b G 2 = 1= AR 21
2.8.5 HHZEIEMERR I]TE I vttt 22
2.8.6 ZEEMETIMY oo 23
2.9 BT ettt 24
2.9.1 BRI G B AE oot 24
2.9.2 ABIBALTETT LT I3HT oot 24
2.9.3 (B IEALIE T IR GE T I3 oot 27
200 BETL oottt 28
R A ey | TR 29
K70 =1 =TT 29
3.2 MR ZGBEZE TR G TTV2% et 29
3.2.1 MERACIETT A B B FLRE BRI oo, 29
3.2.2 BB REREAL A JCHE BUIIE oo, 29
3.2.3 AT S AS B A EAE MR oo, 30
3.2.4 GO DRe EEDITE KEGG B E EE T oo, 30
3.2.5  “UERMERLA—HE BRI 7 PSR e, 30
3.3 SEIOHEEG 7T oo 30
3.3.1 SZIRIABE oot 30
3.3.2 I TV ettt 32
33,3 G T oot 35
34 B L ettt 35
3.4.1 ABRRAIE 5 5 T L —HE RS R (oo 35
RIS = e Bt L - 37
3.4.3 B AE PR sU0R I8 P EE 2 1 HAE A AN 0T oo, 37
3.44 GO Dt BRI HTE KEGG G E LT oo, 39
3.4.5 “UEMERL—HE R BN PSR e, 41
3.4.6 /NG S ORBE AL R FHRIETE DL e, 42
3.5 T T ettt ettt ettt ettt ettt ettt ettt ettt eteeas 45
3.5.1 ABMRAIE T VR TT BN KR FEBEAL I DCBEIBIAY v 45
3.5.2 A@MRAITT IR IT B FE B AL FRAZ O BE R e, 45
3.5.3 {@MRAHEIT BIIK R FEREAL AT SRS o, 46

VI



3.0 ZE L ottt 47
BETLIEE oottt ettt 48
e 25 | N 49
B ZIE oottt ettt n ettt 59
3 OO 67
BT il T 68
AT R AR A 0 AR 28 SCRITTEBZR v 69

VI



SiE e RS

(Abbreviation)
PGS AR H AR
AS Atherosclerosis BNk AL
CAS Carotid atherosclerosis S BN ok ok A AL
ET-1 Endothelin-1 W Z-1
HDL High-density lipoprotein % R
HCY Homocysteine [F) 28 22 Jhe 2 PR
IMT intima-media thickness F B ik A - R
IL Interleukin B &
LDL Low density lipoprotein REEREE
Lp-PLA2 Lipoprotein-associated e AR S BENRBE A2
phospholipaseA2
NO Nitric oxide —H LA
Ox-LDL Oxidized low density lipoprotein ANRE IR E N
PTX3 Pentraxin3 IEREEHR3
TNF Tumor necrosis factor JiJeg S HE R ¥
TP53 The tumor suppressor P53 b Jeg $00 1) R
TC Total cholesterol At JIEL it e
TG Triglyceride H i =
VCAM-1 Vascular cell adhesion molecule-1 LA 4 BRURS B 2371
VEC Vascular endothelial cell I8 P 2 4 i
VEGFA Vascular endothelialgrowth M N R AEK T A

factor A
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Bk SR FEAE 1L Catherosclerosis, AS) a2 5| #2 ABRO ML B AL T 2T i ) 2 25 A,
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FH W) 286 245 38 25 A7 D7 35 B AR PN SIS 36 B U R A A 58 T R HE B B0 Ik s A BB A PR A R
I3 MAEFBE R, N4 m PR S AR 7 S A R AR 3

(AR BT T UM Dk S R RE b PRV 53 B M 2 L T 7T
|

! 3
| Pk | | Mty RERBIE
W BTl T 3 R = b 18 R L s sl Bk HRFRAR 5 3 {2 MR L A7 7 25 ML R 50 B g i
SERERE L R (AR B AT
KLY 8 2 T 22 PPIMZEH HAIGOTNfE . KEGGIH K & 77
LS Hyat A j ¥
|
+ ¥
FHIB A R E AR
L = W ETA 7R R A AL SR IATA:
LT By B o] =] L ; SEALEAE
HeAie 0
\ |
+
PHEALTHTTEY () B 340 1, i s 2T LI DY FEERN MR RERE LN R, LA, B EYEI
PEET . REUEGE L. ah Bk R R S0 2l bk Py - o T YT ARCF {3 ) A i B e g 0/ BRI p e 9
JEREAEL, W EE HAYERLE AR R EREARER
Af bR AR BT S 8T, IRFUAEIR LR A R, =EE. F
HAT R Ry B AT R
NN



£ 1 B GEBRERLrmRiER BAFRFREFMIL

£ 1T PRI RIER

1.1 FEhpkRERELRIRENX

B K SR AR A 2 T 0o I 50 Y 2 BT BR A, ™ e NS . Bhlikok
FEREAL 32 R BRI IEIT G, — e e A S RESRAR R S A A, 3t i 2T 4k
YGRS JRIUE , BB KEEE JEARE | I8 B2 o« AS AR HRALI R KRBk
L Bz ko e b Ry W — R o SEh KA REAL 2 2 AL BRI R AR R, 2T AS
R 53 A A B AR S0 Bl ik i b o B B A N AR RIS S W8, — e e
FE BT LUE CAS A R FAIRDLR T i 4 5 1 IR

CAS RINE 2%, WRBIFENH R MR WREER. HRRR RS, XM
I H BRSNS . BB AR RE A AE SRR AS P K R R R AR, PR AT, 18~25%01)
Mg AL FE M AR rp U F SIS B AR SRS 10, S Bk > XA CAS i WAL, 1%
Kb (1 973 L 5 At AR EEOR A LTS, B RKEE Ji S £ B 78 2 TR kA BB . 33
BB BESRA Ny SRR AR AL ) — PP AR AE, 5 Bl KRR A AL PO XIS P (14 XU
BEINAT R o BEH I3 R g PR BEHURIANRG e VEBE SR, SRR BB FA) I o S8 2 B3
BFME, 551 RIS SRR SFIRT TR IS I RE JE AN 35050 JiK 346 A 1 B e
RIVE U DI, A A PEHUE 75 o) R A SUE N R AL A

KL, FRBRBIT VG CAS X il R b FEARER IV AF rh S i A AR R AR BT X

1.2 Mkl SRR

CAS BURR R 2, IR FARI CAS M ZEH WA K =G MR mi
FE BEPRO . WRBH . ERESE .
(1) MG

I AR 5% R Bk A A I EZE R R R, 53kt R % V). MG 5 4e
M A Hl =88 (total triglyceride, TG). = JH[EEE (total cholesterol, TC). K%
fig 25 I BH [E B2 (low-density lipoprotein cholesterol, LDL-C) F 5 A = % & i 25 fH 3] %
(high-density lipoprotein cholesterol, HDL-C) [#{. BUAREE 2N Nk A IE R i) LCL-C
PR AS R IIRSAAEI 2 . LDL-C Xf AS #5 I EFE AT EE R L, &KFi LDL-C
TS BB ok A RS SR 50 Bk s A AL B e P T 2 o I A S P BN, TR A v AR I
H—WINE AS. B, FRRCGE AR % AS BAA EEAEH .
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