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ELISA VEA /N B g H A4 A& -1 Cinterleukin-1B, IL-1B). IL-6. MYBIRFEA F-a (tumor necrosis factor-a, TNF-a.)
MEMNREERE®EA (oxidized low density lipoprotein, ox-LDL) /KF; RAFHAER-HL (HE). Masson FIVHAL O YLt 52
NSNS EEAEAL ;. SR Western blotting ¥EAH /N B 3= B IKZH 2R o TNF-a/xB #I#1][K T35 B (inhibitor kB kinase B,

IKKB) /#ZHF-«xB (nuclear factor-kB, NF-xB) {5 5@ AHICHE A K& CD36 B AKIE. R L0k HHHUL 136 MEHEK
Gy R 277 AMEFIBERAL, 4481 A AS FERARSCHE 2T, THRUIUR AS (KL RIBE AT 205 4, A% OHE AR B TNF. IL-6. NF-
«B. IL-1B %. GO MRl KEGG % & 40T K, HRAIEIT AS S R IERN . —EMWEEM & RESE, s
SRR . @RS, TNF /5 5885 76 TNF 15 518k h it — D k15 2] TNF-o/IKKB/NF-xB {5588 . shiscins R
Bor, SXIRAAMLL, BRA/NRIE S =W H W (triglyceride, TG). SJHREEE (total cholesterol, TC). =% E R HHE
[&f Chigh density lipoprotein cholesterol, HDL-C). 1% NG & HHEEE (low density lipoprotein cholesterol, LDL-C). IL-
1B+ IL-6. TNF-a. ox-LDL /K- F¥JEEFm (P<0.01); Eshk+ TNF-a & HRIELLK IKKB. NF-xB p65 MR {LK T35 5
FEIbE (P<<0.01); EFNBKFEABRAICH, HIUCKEIRLF4ERMAE TR (P<0.01), FERPIEM AS B, SHAAMLL,
THBALA/NRIMEH TC. TGy LDL-C. TNF-a. IL-6+ ox-LDL 7K°F# 83 F#1i (P<<0.05. 0.01), I+ HDL-C /KF- &%
FHE (P<0.01); FEFhfkF TNF-0. CD36 HARIELLM IKKB. NF-kB p65 B /K T4 23 F#K (P<<0.05. 0.01); E3)
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Mechanism of Xiaoji Pills in treatment of atherosclerosis in ApoE”" mice based
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Abstract: Objective To explore the mechanism of Xiaoji Pills (Y4472 #L, XJP) in the treatment of atherosclerosis (AS) by combining
network pharmacology and animal experiments. Methods Through network pharmacology, active ingredient-target network
construction, protein-protein interaction (PPI) network analysis, gene ontology (GO) function and Kyoto encyclopedia of genes and

genomes (KEGG) pathway enrichment analysis were performed. Fifty male A4poE” mice were randomly divided into control group,
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model group, atorvastatin (1.3 mg/kg) group and XJP low-, high-dose (8.125, 32.500 g/kg) groups, model group and each
administration group were fed with high-fat diet, and after 4 weeks of corresponding drug intervention, lipid levels in serum were
analyzed by automatic biochemical analyzer; ELISA method was used to detect the levels of interleukin-1p (IL-1B), IL-6, tumor
necrosis factor-o (TNF-a) and oxidized low density lipoprotein (ox-LDL) in serum. Hematoxylin-eosin (HE), Masson and oil red O
staining were used to observe the pathological changes of aortic tissues. Western blotting method was used to detect the expressions of
TNF-o/inhibitor kB kinase f (IKKp)/nuclear factor-kB (NF-«B) signaling pathway related proteins and CD36 protein in aortic tissue.
Results A total of 136 active ingredients and 277 targets of XJP, 4481 disease-related targets of AS, and 205 common targets of XJP
and AS were screened out, core targets mainly involving TNF, IL-6, NF-kB and IL-1f. GO function and KEGG pathway enrichment
analysis showed that the treatment of AS by XJP mainly involved inflammatory reaction, nitric oxide biosynthesis and other processes,
regulating cancer pathway, hepatitis B pathway and TNF signaling pathway. TNF-o/IKKB/NF-«kB signaling pathway was further
screened in TNF signaling pathway. The results of animal experiments showed that compared with control group, levels of triglyceride
(TG), total cholesterol (TC), high density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), IL-1p, IL-6,
TNF-a, ox-LDL in serum of mice in model group were significantly increased (P < 0.01), TNF-a protein expression, IKKf and NF-
kB p65 phosphorylation levels in aorta were significantly increased (P < 0.01), intima of aortic sinus was not smooth with a large
number of collagen fibers and lipid deposition (P < 0.01), and obvious AS plaques were formed. Compared with model group, levels
of TC, TG, LDL-C, TNF-qa, IL-6 and ox-LDL in serum of mice in XJP groups were significantly decreased (P < 0.05, 0.01). TNF-a,
CD36 protein expressions and IKKf, NF-kB p65 phosphorylation levels in aorta were significantly decreased (P < 0.05, 0.01); aortic
sinus AS plaques were decreased, collagen protein and lipid deposition were improved (P < 0.05, 0.01). Conclusion XJP can treat
AS by downregulating related proteins expression in TNF-o/IKKB/NF-kB signaling pathway, reducing inflammation and regulating
lipid metabolism.

Key words: Xiaoji Pills; network pharmacology; atherosclerosis; tumor necrosis factor-o/inhibitor kB kinase B/nuclear factor-xB

signaling pathway; inflammation; lipid metabolism; emodin; chrysophanol; ursolic acid
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N T kBRI AT AR LT T AR RN 2 AL
#, AT TNF-o/IKKB/NF-kB 15 5 i i it e
HH TNF-a. IKKB. p-IKKB. NF-kBp65. p-NF-«kB

Effect of Xiaoji Pills on levels of inflammatory factors in serum of ApoE”" mice (X +s,n=4)

p65. W 10 fior, SXTRRAAAELL, BEAYZH/NRR 3
kd TNF-o 2 HFIAEF IKKB. NF-xB p65 BifR
KT EET e (P<0.01); SHEAAME, &
Y2 /N R Bk TNF-a & A £ 55A IKKP NF-
kB p65 WK 3R ERFK (P<0.05. 0.01),
HALE IR AFBTFERMIT CD36 R EHRIAK
PRI (P<0.05).
4 g

AS Z—F LR AR 5 . SR R BRI AL
IR Dy o L B L A 0 e o A e 0
2 B B 5O 9 i R A L PN R DUAR | AR 4R 2R
R A | o kR AR AR | A I B AT, JE P R A ik
U7 s BRAR, PISIMEEAR . FER H AT, H
& Tk 2k 2Rk, bk Rpkz AR,
{HICR AR AT B e Tk IR PR P L, ey i€ f
BT, AR Th g 0 S5 R R S8 AS BEE
TR, DR T s I . EERH K4 . BRI 45 S
MU E ASU3-141, (RIL, IR o 45 i FH LS
FER S ACMURRE . TGRS T IR IEAT
FEyaIS, HAFLH R AT s, ZSpil
FiE. HRME. T BRE. =K. R &I 1
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Fig. 9 Effect of Xiaoji Pills on aortic sinus AS lesions in ApoE”" mice (X +s,n=3)
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Fig. 10 Effect of Xiaoji Pills on expressions of TNF-a/IKKB/NF-kB signaling pathway-related proteins and CD36 protein in
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WA 25 A, B AN . 17 S0 AR
G AR R 2 280, AR BE BRI 1 mT LLYR Y7 BKARALE
SR HAE FHAIL 0 oK 578 4 WA

AW FE B S B 28 23 N 2 B 2
ZigFER TIHBLIAST AS MIERVLE, it T
THBUIGIT AS BB ERE SR . X 28 24 B 22
P A I-HE AT -AS Y A H G SR 1, A
THRRALIE I B Mgt AS BT FAES R, {3 A AT
PR R ARSI B L7 AT b, R 5% [0 8% 5 A1 552 1]
(IAZH., NEFIIETT AS IR S K ML 7T $R At
Wror- & o M2 2 ah IR, Lk H VAR 136
NGRS o 277 AMEFBE R, 4481 4> AS Sl A
KL, WHAUURT AS HISLERIFE S 205 4, b
BT FEEARS TNF. IL-6. NF-«B. IL-1B %5, Xtk
B S35 90T ) M TIAE R . GO ThAEAT KEGG i@
PRI AR KR, HRRIBIT AS EEW KT
A I R RS SN I N — B A B A A R,
FEFEHBRAUISE®RR. L. INFES
WS, EEEES, £ TNF 55 @ghidt—P
i e 159 3 JOE (S 5 8 M ——TNF-o/IKKB/NF-«B {5
G L AR SR, A AU AT R
% TNF-o/IKKB/NF-xB {5 585, 038 20 RN,
GEfil AS, NG ERSLIGHT FLIRAE T S E M 1A

1992 4, ApoE” /NN T AS U8 E A
RS . Plump S500V e YR FH AR 41 L
[7) Y5 B ZE R R R PR B R ES B Y ApoE /N, RN
ZANR B RIERAS, BA AT AS RIEE SR
fE, HBEHIE 4k kAR AS B AR AL
ApoE” /N CBUN H T IT AS NN 2 %
FERI/NERI7T, Rosenfeld Z5USViH 58 & B, ApoE" 7N,
Bk P FEE H 0 TR B o BT ) A 1 AN W e AR 4k
FEUSBR R IR/ BR =B B 2 S H AS AR, R
P M A (R AT 4E B . Knouf 25005 3, ApoE" /)N
A B TR e AU IR ) TG, SEUAEHA
TG K&, MR KT, TR T &g e F
AS, I H IR SZ 55 A0 BE R (10995 A8 A2 45
5 NZKIP) AS B AL, Nakashima 52N ApoE~~
ANERIEAT 34, 43 s T 7 O G AN e R AT
SR, HXAFRRE T /NRE AS HAEFAT RS 5
B, KIVINRET AS A8 F B R AAE F Bk &5
X WEhk SKE S LA R IANK, R i
B 8~10 JEIJFUR H B AR4N A, 15 IR KL
YLIERS, 20 JEJSLT4ENE . 20 A A M L I AF i LA

PR B SR AR T W S mT WL AR B B T 4h T 08T
i B WSR2 DX — ik R I T2 B IH [ i 45 . R SE
ST — D[ AS JiAE . ApoE” /INERAE AL A
BB, SLIRHRERIE 547 SCIR AR . &
PR FET OAMRRRSEIL A, HAEIE R IR Fn]
RERA AS B, FF BRI EAERIS AFKH
AS AT FEL. WG T ApoE~ /N =i i =i IH
[ BEvARLEATIRTE, WIHIE R AS BIATRETE 2% 2 2
B, i R AR s R R Rk, AREF AT
KHHENE ApoE” /R4S T IRt BHR TR 12 177
ST AS SR,

AS BRI R 5 M AR 53 5 0 58 00 B 5
PIAESRMT, KEMF AR, AS A 2 pE % L5
LDL-C KRR hnmm s, B3 HDL-C /K- [k
AT R BRI, E AR MUAE 2 AS MIfERRE, ik
TG KVt & 5 FEAS IR AERR R, Kk,
TR AN Tk AS HERAEE EE. Ak, %
FhIRER T4 AS HRAE R Rt B AN [FIFE B (A
FHR4251, TNF-o A& —Fh 2 50 A0 T 4 B A A 3 10 1Y)
HERIENTT, & AS IR MR EW 2 —, K AS
RAETHIRAEFERY, TL-6 1EA5m R 2 14 4 f A+
A LLE S0 TL-1B 1 TNF-a 25 J0E R TR IE, 1
5 A E [ B0, TL-1P J& —Fh B e bR B4, AT LA
P H N IL-6 55 2ORE R+ K& A4, 5l 46
PR LT, ARBF A R BN, THAR AL RERS PR
ApoE” /NRIMEH IL-1B+ IL-61 TNF-a /K°F. ox-
LDL 1 Ao M5 A= W bm i, e gk %
i 52 SR I PRSI R O AR AN T 2 AS 1 A2k
J&1281, CD36 5 ox-LDL 54, 25 AS KA A
R, RA SRR AS 1E AP Sl & () ApoE™
NRARTETT AS AIRALEI BB S PEALE0, FEA
W, 5IEE R ER/NRAH, SRR 12 AW
ApoE”/NRIMEH TG, TC. HDL-C. LDL-C. ox-
LDL. IL-1B+ IL-6. TNF-a /K F¥JREFE; F3h
ik 52 HE. Masson FIJH 4L O 4eth 45 5 B os sk P i
SEFEBEHUE R, TR AR IR H B B U . R A
WEFEH ) AS /DR D, AR AR S AL A
RIE AT BE 2 ApoE”/INRIE K AS I 7% 1) B 214
1o BUFEAMYT & —Fhom ) PR IR [ BE 254, B
U] 28 RE A0 M RN 2 RE A BUBEC F0 AR T e R
FEpEHA e S E R, DR AE Sh 4 S ie b e F BT+ EA%
TR N BATEXT RR 25401, &5 IR 8, S A4 A
Lt , VAR FUFN BT FE AR AR TT 22 e % P /I BRI A 1L-
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1B+ IL-6+ TNF-a. TG. TC. LDL-C. ox-LDL 7K~F,
F+im HDL-C /K~F, BECE Sk CD36 HH#RikK
-, RV AR R BFE AR TT AT LI S AR 7K,
GEARIRE B, e v 77 B BV AR FL )T 2 S BT HE
BT, HATARFIEREFAL. Ak, HAR
FANFTFEARARTTIRIT /N R E B SE AS BEHRISH
ANFEFEEERAD e TR £ 44k S5 15 35 75 3 24
o PN THRALRE O IR DAY, TR SR I B,
R AS g, HEFIEME.

TNF-o/IKKB/NF-kB {5 58 % A2 /13 4O M.
B S SEEE, S0 AS R4 5 R EBY, TNF-o
AT DA 55 40 M I 36 1 ) TNF 2 AR AH R 454, 5
IKKB/NF-kB 15 5l I 55 2 Bl N5 S @ RAL T,
T E 2 9 S N A AS HEFE . ##I] TNF-a f3RIE
A RE ] AS M AR P, NF-xB 1E R4
iE S5 WV B R A s DR JE I VO B R 4K «B A1)
#I[A ¥ Cinhibitor kB, IkB) [ p65/p50 —%ik, it
¥ BIAEMRZ T RGN F RAER T IR,
K AS RIR BN E R AR IKKP /& —Fh i I 5t
A7, 38 I IR A0S 5 R A5 L RLR, % NF-xB (1)
TEAREC A DGR FHR2 . T o0 29 24 3 2 8 L ikt
TNF-o/IKKB/NF-kB 15 ‘5 18 B AT 44 P S 3t 7%
SRR, SXTRRAMEE, BAA N R Bk
TNF-a & [ #iA LK IKKB A NF-«B p65 Witk
PR ET R, R TNF-o/IKKB/NF-kB 15 5 iE i
RS S AS #UIMOC, 5 ICiiiE — 2050, 2R
TNF-o/IKKB/NF-xkB {5 5 1E AS BRI
P REEENEN . SHEMAMLL, AL AR
FEARABTT 2/ B E Bk TNF-a & HRIE LK
IKKPB 1 NF-kB p65 @RI /K258 2 Ak,
A ETH AR AL T AR SRR T Bk, B
FIEEAAAE IR $RREFALIEIT AS 1
Vi AT e i 5d R i TNF-o/IKKB/NF-xB 15 5 %
RSP o

ZE L RTR, AR FUE I Y 2 2 HE 2 VA T T
HRLIAIT AS MERL S AER LS, JEit—25
IS HATIRUE . 2SRRI, HAALRRIEIE
it N TNF-o/IKKB/NF-kB 15 5B, KIERER
iE SN R B S5 AR ST AS.
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