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FE. B4 FFRNEHE G ¥ F % (Gualou Xiebai Banxia Decoction, GXBD) st # 5 & & e & B 34 (Apoe ™) AT
H 3 k35 A 22 4% ( Atherosclerosis , AS) 427 44 fn g | B ALAK 5 RS & & ( Oxidized low — density lipoprotein, ox — LDL) #= £ 4%
e it 82 ( Bile acids,BAs) 69 %0, FHRTNE RO F LA B4 TR IRB R TRGIA, Hik RATHRAHE
FRIEE L 5HF 4 (TCMSP) # % GXBD 44 % % %, PharmMapper J& - 22 7] $2. &, v “ Atherosclerosis” 4 ¥ % 18 4 &
GeneCards 335 & , 451 =1 69 AS Ag X ¥ .5, ] DAVID 3% E 3 X £ E 37 FHAR 5 AR A5 # 4 F (Kyoto
Encyclopedia of Genes and Genomes,KEGG) i@ 385 £ 5 #r ., TREF — w7 AR Sh4p 25, 4% 15 R AE Apoe TN R ALY
3 xR (A L, EFAAR) BIEARRBEA L (AF 28, B A5 4R) (GXBD T8 AF - GL 41, S g4 &, S 7l 2
10 g/ (kg - d) ], SR AA RIS AR LTI AS DEABE LFFE S5 ARFBREY TFRELLLE R, RALH4hE
) e P 894K E E S & & (Low — density lipoprotein, LDL) | & %5 & i§ % & ( High — density lipoprotein, HDL) | ¥ flz [] B%
(Total cholesterol, TC) |H-id = & ( Triglycerides, TG) vA & dn 7 JF I A== 69 ox — LDL 8938 % ; 58 £ h kit ATid4 O 3
@, ;A I BE 64 28 %, R A 4% % 4K ( Constitutive androstane receptors, CAR) | A2 ] B2 7o — # 4B ( Cholesterol 7o — hydroxy-
lase, CYP7AL ) 4 mRNA 4% ; 45 M Ji5 Iy B2 45 &% & ( Fatty acid — binding protein, FABP6) #) mRNA 4% , % £1& BAs,
SR RMARNEEGFRANERNSH AN, 5AS X I b H 164 N EEFRIEREMN BT HFF, 5AAR
£, AF 212 3h RIS 0 AR Y e, ih ox — LDL AF 2291 % (P <0.01) ,CAR 4 mRNA £ i& 2 % BAK (P <0.05) , £1%
MBS B A FRESH (P <0.05) , BRRAN TR EFTRHFAZH(P<0.05) . 5 AF 283048, AF - GL 42 £ 3 ik g Jit
FAUR Y dn ik ox — LDL AP 2 EFH(P<0.01),CAR & mRNA £k 2% E#(P<0.05), £ @42 it B4 2
TiA(P<0.05), £t KNEEGFL7BIT MM CARCYPTAL VAR it 55 69 Xl , Anik A2 B BY 5 AR A8
fis SR i AL, A% ox — LDL, By % -1 3 ik #5 A A AL
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Abstract: Objective To investigate the effects of Gualou Xiebai Banxia Decoction ( JAZEZE 422 5 7%, GXBD) on blood lip-
ids, oxidized low — density lipoprotein( ox — LDL) and fecal bile acids in the model of early atherosclerosis( AS) in APOE gene
knockout ( Apoe ~/ ™) mice and to explore the possible mechanisms of GXBD in the prevention and treatment of early AS. Methods

TCMSP database was used to search the chemical constituents of GXBD, PharmMapper to predict the targets. GeneCards database
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was searched with “ Atherosclerosis( AS)” as the search term to select the AS — related targets with a score of =1,and DAVID
database was used to analyze the intersecting targets for Kyoto Encyclopedia of Genes and Genomes ( KEGG) pathway enrich-

ment. For the animal experiments of prevention — treatment mechanism, 15 male Apoe ™"~

mice were randomly divided into 3
groups ; control group( Group A ,normal diet) , high — fat diet model group( Group AF,high — fat diet) , GXBD intervention group
(Group AF — GL,high — fat diet,GXBD 10 g - kg™ - d™") ,and the high — fat diets were fed for 8 weeks in order to prepare a
mouse model for early stage of AS,wherein pharmacological interventions were initiated from the 5" week onwards to the end of
the experiments. The serum levels of low — density lipoprotein (LDL) , high — density lipoprotein ( HDL) , total cholesterol ( TC)
and triglycerides( TG) ,and concentrations of oxidized low — density lipoprotein( ox — LDL) in serum,liver and ileum were meas-
ured 4 hours after the last administration. The aorta was isolated for oil — red O staining. The mRNA levels of constitutive andro-
stane receptors( CAR) and cholesterol 7o — hydroxylase(CYP7AL) of liver were detected and mRNA levels of fatty acid — bind-
ing protein( FABP6) in colon were detected ,and fecal bile acids were measured. Results Thirty — four active compounds of GX-
BD were obtained ,and there were 164 intersecting targets with AS,which were mainly involved in lipid oxidation and signal trans-
duction. Compared with those of group A ,the AF group showed increased aortic lipid deposition,and the level of serum ox — LDL
was significantly higher( P <0.01) ,the levels of mRNA expressions of CAR were significantly lower( P <0.05) ,the content of
fecal primary bile acids was significantly higher (P <0.05) , and the contents of secondary bile acids were significantly higher
(P<0.05). Compared with those of the AF group, aortic lipid deposition was reduced in the AF — GL group, serum ox — LDL
levels were significantly decreased( P <0.01) ,the level of mRNA expression of CAR was significantly increased (P <0. 05) ,and
fecal primary bile acid content was significantly down — regulated( P <0.05). Conclusion GXBD regulates lipid peroxidation by

activating CAR and CYP7A1 in liver to promote bile acid metabolism , accelerating cholesterol catabolism to regulate oxidized lip-

ids, lowering ox — LDL,and preventing and treating early AS.

Keywords : Gualou Xiebai Banxia Decoction( JRZEHE |12 5 1%, GXBD) ; atherosclerosis ( AS) ; bile acids ( BAs) ; oxidized

low — density lipoprotein( ox — LDL)
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FARA R A (5 RRO4TA) . TB Green® Premix Ex Taq™  1.10 LA %% & & PCR AN BUE BB if AT IF 25 4

10 At sts H R AR A R W (5 RR820A/B) o /)
B ox — LDL [igIBc S5 Wz R 3700 60 1 1 DU S B 45 A2 )
R A A PR A7) (5 GYO3N24R3673)

1.3 & CFX96 %GE &= PCR {L(BIO — RAD /A#]) \NAN-
ODROP ONE ¥R & A & Y ( 5 H/A 5]) . PerKinElmer £ 3
AEMEPRIX (PE 24 7]) (HR/T16 M 5 3 v 7R 5 O (38 e
PR A BR A T]) LQTRAP® 6500 + = 5 PUAR #T i %X
(AB SCIEX /A #]) \ExionLC AD system( AB SCIEX /3 #]) \BEH
C18(150 mm x 2.1 mm, 1.7 pm) &%+ ( 35 B Waters 23 ) ) |
JXDC - 20 BUE WAL ( i EIO K A R 7))  Won-
bio - 96K BIVR URAFFEEAX ( Fig A E RO IR W] ) (SBL -
1ODT BYHE P PFYEHL 300 W — 1I0LC T 2 A MR B A
FRZAE]) \DW — 861390 HU i A1 it O A7 4 (WRAR 3 1B A3y A7 FR 2
] ) NewClassic MF MS105DU RYH K F (B L MR A 7)) o
L4 REFAFEFLEGHEELELE AT gualon”
“siebai” bania” Ko AR A 2 R S AL B 5 M
£ (TCMSP, https ; //temspw. com/temsp. php) H 4 22 N 3E 7
B I AAE Y, SR 05 A2 11 IR B ( Oralbioavail-
ability, OB) =30% 12254 ( Drug likeness, DL) =0. 18 Sy i ik
SRR A P AL LA Y mol2 SO G &
PharmMapper ( http://www. lilab — ecust. en/pharmmapper/ sub-
mitfile. html) , 75 3 MR AOHE A

LS E&AN IR REERE F 2R 7 AS MR 5
A DAVID %4 )£ vp (https : //david. Neiferf. gov/summary. jsp) ,
A5 I 5 %0 07 1) Sh B A7 B P S BRE R 4%
£21 Homo sapiens” , BIE B E AP <0. 05, JE47 5t #R AL ] 5 Jk
K 4H A F}4: 45 ( Kyoto encyclopedia of genes and genomes , KEGG)
T SR IT , A R O AR 1A

1.6 #HMHEAF&EL4% W15 HEYE Apoe ™~ /BB
P RX IR (A ) IR IR (AF 4H) JREHE O E A
(AF -GLZ) 5415 H,AF 21 H1 AF - GL 41 3%4% 8 i mi iR ik
SR IS AR AS B AF - GL 20 A5 5 R HF 4R I3
HEECE A R84 A A4 T ERE RS, 3 4
AEFRBRBE 23 °C L IBJ¥ 55% ,12 h B S#E: . AF - GL 4114 10
¢/ (kg + d) P70 1 25 25 N3 1 2 E E 9 0. 25 mL, HoAR
LRI DA RIAE A TR AR B K HE S o

L7 Eahfki O fed EkIe 2 R RER E , 20
JBE /K, 7 S A T % 8 3 Sl bk i 8 A A4 B 1D 4H. 21, B S B
RAMEL O e tislin) & g, FIARPLR 4 32 30k I 1 ¢ ek
SH,

1.8 i fle B 8 Julf5 , MBRIR BRI , 42 & 2 h,7E 4 C
FE 0242 8 ¢m 3000 r/min, B0 15 ming A E_F)Z 1M
T EP A BT — 80 CABAT , Al st At P 0 1oz 171 5 A6 )
BT bR , $i BRI G UL B 2D BRI T HRAE

1.9 o B A7 BFJE ox — LDL Wi &5 6 1M i JTFE | 711
HE e 1220 B AR RR LU A & 28 1 Bt Ll e e 410 ) 5] 1) 21
ZURUI, A AL ST KIS 1 h, T 4 CLABS LR 8
em 12 000 v/min B0 15 min, B, FH M I0C S 95 182 B 00 7
(ELISA) 77 & 2141 ox — LDL YR,

LTS I 1 mL 4 TEIzol LI W55 3 mm k45, F
FARIR S FE 4 T B 200, ¥ 45 B B 50 3 B A G Tl EP
EHIEIA 200 WL E 45 LR ECE RNA, B A Prime Seript RT
reagent Kit JF77 3% 554 %5 ¢cDNA, )i ] TB Green® Premix Ex
Taq™ I A A GAPDH Jy N2 b AT 9 5 it PCR 37" LUK
FFHE2H 21 vp HH [ 7o — $2 4L 1 ( Cholesterol 7o — hydroxylase ,
CYP7AL) 240 i S5 i §55 56 52 1K ( Constitutive androstane receptors ,
CAR) DI e 45l 4 431 Jig W BR 45 5 5 F (Fatty acid - binding
protein, FABP6 ) mRNA H)K7KF-o 73519y th A= TAEH) TR
(L) By A BR 2 w5 8, 51 P 90 L3k 1o RO A 2 50
°C./2 min,95 °C/10 min,95 °C/15 5,60 °C/1 min, 3£ 40 PMEF,
95 €/15 5,60 °C/1 min,95 °C/30 s,60 C/15 s,
#1 PCR5I¥T7)

FHEH FIFS(s° -37)
CYPTAL Il CTGCTACCGAGTGATGTTTGAA
2 [7] GAAAGTCGCTGGAATGGTGTT
CAR 1E 7] TGCTGCCTCTGGTCACACACTT
JZ | TCAATCTCATCTCTCTGGGTAAC
FABP6 1E 1] AGCAGGACGGACAGGACTTCAC
J2[7] TCACGGTAGCCTTGAACTTCTTGC
GAPDH il GGCAAATTCAACGGCACAGTCAAG
B[] TCGCTCCTGGAAGATGGTGATGG
L1 EEREA®RmECERBAY 27 mg FEERAM
A 350 L S2IBGHK (HTEE) , I iETR 2] 30 s, ikl & 7 30 min (5
°C,40 kHz) , =20 °C % 30 min,4 °C 13 000 t/min & 0> 15
min, R R RT I 100 WL 50% /K3, g 2]
30 s, fKIRAE A 10 min(5 °C,40 kHz) ,4 °C 13 000 r/min 5.0
15 min, B3R #EFT LC - MS/MS _FALKHN . A% 44 :5 pL
FEAZ BEH C,q (150 mm x 2.1 mm, 1.7 pm) A%/ B
JE A BTIER I . WS AH A 2B 0.025% HI R A1 10 mmol/L
CTREKEWL, AR B A i WEE(9 1,V V), JrEikh
J#.0.0 ~0.5 min, Jisht B )\ 5% F+ %= 10% ;0.5 ~ 1.0 min, i
FHI B M 10% T2 20% 1.0 ~2.0 min, 3 k] B M 20% F+ %
28% ;2.0 ~8.0 min, Fizsh4H B 4E$F 28% ;8.0 ~11. 0 min, i3}
HIB M 28% F+2 33% 111.0 ~20.0 min, 7 81H] B M 33% I+ %
45% ;20.0 ~23.0 min, Jiz1#H B M\ 45% F+ & 50% ;23.0 ~29.0
min, 7 ZIAH B M 50% T+ % 80% :29. 0 ~29. 01 min, 3540 B
M 80% TI % 100% ;29.01 ~31.0 min, JE 34 B 4E$F 100% ;
31.0 ~31.01 min, i 3h14H B M 100% [ % 5% ;31.01 ~33.0
min, FishAH B 445 5% ; N 0. 4 mL/min, #4175 50 C,
B 25 R BT AR S R AR 8 i R
35 psi, A Medium, 55~ J 25 L0 SO psi, 4l B
AN 50 psi, W55 WL R - 4500 V, B R 0 EGR B
550 C,
112 Gt r s SSIEIREE R R SPSS 26. 0 Gt 44
HEAT B 3 A, A5 B TR S 00 A BT R BOR AR B = BRifE 22
(2 x5) FIR, 4L ELHBER ] One — way ANOVA Z3Ar A 748112
AbTH, Z2 2 ) FURCR BR324 A, 2R 18] I ELA8EA T LSD
K, L P <0.05 Bk N2 A it id o
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2 R HEEAIRIT AS A 164 ANTEEE S, WL 1,

2.1 JRFEFEEFEHERMAAY  HH TCMSP L) 0B=30%
1 DL=0. 18 JAriideds 34 NS, Horp, N 11 4 HEE
A EE 134, EEWIEY WA Mk E LG K
MOLO000358 , I3 2.

2 JNEFEAN RGOS

TR ATD AR LA

JFE MOL007179  Linolenic acid ethyl ester TR 2T

€3 MOL007165 10a - cucurbita - 5, 24 - Fip 5
diene -3 - ol

JR% MOLO07175  karounidiol 3 - 0 - benzoate N/A

JR% MOLO04355  Spinasterol iS4

i3 MOL001494  Mandenol TR L

J € MOLO06756  Schottenol A%

€3 MOLO007172 7 - oxo - dihydrokaro — unidiol N/A

€3 MOL005530  Hydroxygenkwanin BRI

JI§3 MOLO07180  vitamin - e fHEE

TR MOL002881  Diosmetin FHAZ

JRE MOL007171 5 - dehydrokarounidiol N/A

7EH MOL001973  Sitosteryl acetate P

| MOLO02341  Hesperetin %

S| MOLO000332  n - coumaroyltyramine n - 7 5 R EG

FEE,EE MOLO00358  Beta - sitosterol B -7 m

7EH MOLO04328  naringenin M %;475,7 - =5

Fhm

A MOLO00483  (Z) =3 = (4 - hydroxy -3 - (Z) -3-(4-$H£-3-
methoxy - phenyl) - N - [2 - HUEEHRIE) -N-[2-
(4 - hydroxyphenyl ) ethyl Jactyl- (4 - BEFKH) 23] W
amide s

#EA MOL000631  coumaroyltyramine B R R

HEH MOLO007640  macrostemonoside e_qt N/A

G MOL007650  PGA(sup 1) HigIIRE Al

M MOL007651  Prostaglandin Bl HIFIIRE Bl

FAS| MOL000098 ~ quercetin %

FH MOLO01755 24 - Ethylcholest - 4 - en - 24 - ZJEMES -4 - ff -
3 -one 3-Tl

dE MOL002670  Cavidine Ak e

o+ MOL002714  baicalein BER

g MOL002776  Baicalin WA

) MOLO00449 ~ Stigmasterol AL

3] MOL005030  gondoic acid IR - 11 - Z ARl

FH MOLO00519  coniferin T

+H MOL006936 10,13 - eicosadienoic 10,13 - Z B J5M

ES-} MOLO06937 12,13 - epoxy - 9 - hydroxynon- 12,13 - %% -9 - B+
adeca 7,10 - dienoic acid JUBE -7,10 - ZHiER

3 H MOLO06957  (3S,6S) -3 - (benzyl) -6 - (38,68) -3 - K3 -6-
(4 - hydroxybenzyl ) piperazine — (4 - BIEFHE) URWE - 2,
2,5 - quinone 5-Ji

Y MOL003578  Cycloartenol S i

FE MOL006967  beta - D - Ribofuranoside, xan- B - D - WM B, 2512

thine -9

¥ -9

2.2 NEFarEapfASHR R R A ERREREAFER
Vil 34 ANIEVE S W07 B AR 1118 A% N HE A1, 72
GeneCards % JE AR AS B, #321) 1416 MU R F5 P
AR VR IR Venn (815 % BUCIR[RTHE 450 164 A, /IR 7

126

GXBD

Atherosclerosis

P RS R B S AS LIRSS A2t 18L&

2.3 KEGG # B g &M Nit—PHITNEHEA ¥R nih
J7 AS P FHALE] K E 3R 20 i 2L R 48 5 78 DAVID $odfs e
AT KEGG 5l #5443 A 15 1) 135 Je ARG {5 5 il #% (P <
0.05) , & % & fem i 14 4~ Lipid and atherosclerosis , Chemical
carcinogenesis — reactive oxygen species, PI3K — AKT signaling
pathway 2, F W INFE5E 2 71077 AS ATRE S HUAAL IR it
FRBHEEBLH A BT C R XL 2.

2.4 MEHAFEFHEFH AN P oE L O Yty
REXTZHZURIAN A A g BOFI NG 2 1 A S g (8, JF SR 4L G LAUE
WISk FERE AL BEAFTE . 5 A AL HRAE, AF 41/ LAY T2 3l ik
IR BT AR 3 RO 4 (P> 0..05 ) , s kIR S TAUE 2, 75
AR AS7E 5 AF UG, AF - GL 41/ R £ 3 bk 3 i
TR TR A (P >0.05) , S IKAR BT TR X sl b, 45
RULFE 3,4 BIXLVIA 3,

F3 R L AR Apoe T /MR A28
ok P Bk B T AL AT R (e )

il n /INBRE B P4 R R Y (mm? )
A 3 1.17 £0.68
AF 2] 3 2.22+1.05
AF - GL 2| 3 1.48=1.13

2.5 JKFEFE G ¥ E X Apoe ™ /N B ML BE L o g 1O R K ifn
ox —LDL 8y %" ox — LDL J& AS W is3h R &K , M & NG i R 4
TE I RE TR R AR SS R LT 4 A s R s, Rk, 7
15 ox - LDL G B X T4 AS 45 f B X0 e ) AS A
dr, 5 A 4 e, AF 41 B ( Blood glucose, BG) DA J ML iE ox —
LDL &3 L F, HA SR X (P <0.05) , HAx 4 . TG,
TC .HDL D)}z LDL A 82454 [ Ft. AF - GL 2H A Il B Ko il
ox — LDL 5 AF 2 /A TR, B Giit2¢ B X (P <0.05),
AF - GL 411 HDL W& b (E15 — 38102, 7£ 5 AS
o, LDL 5864 = Jt, GXBD FWi)5, BRI B m , HH T
TR, G L% 4,
2.6 N3k A F F A Apoe T /NE B B0 T AE ox — LDL ty
B PRI R R X TR AS 1Y ox - LDL
s AR T RIS B EL i AR ox — LDL, 25 R 3k 5, &5
AL LeEE, AF A1 Uz AUHFAERT ox — LDL K EFA HZER AL
THFE X (P<0.05), 5 AF 41 tbie, AF - GL AHZ 5, 3
TR FH A FIE ox - LDL 22 525 Gt 2# 3 L (P <0.05) ,
FER N FE 128 B 7 T 100 100 AS (9 40 il g ot o 44 Ak it 7 AT
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F 4 JREREEEE R Apoe ™ T /NELMLBE | IS VU5 K2 135 ox — LDL KIS0 (x £5)

ZH 5 n BG/ (mmol/L) TG/ ( mmol/L) TC/ ( mmol/L) HDL/(mmol/L)  LDL/( mmol/L) ox — LDL/(ng/mL)
A2 5 4.34 +1.67 1.00 £0.20 8.90 +4.03 0.98 £0.17 4.79 £2.55 100. 89 +£4.62
AF 41 5 5.98£1.03* %  1.99 £1.60 11.22 +4.56 1.14 +0.13 5.08 £3.76 116.73 +8.98 * *
AF -GL 4 5 4.52 £0.48% 1.94 +0.88 9.31 +4.44 1.25+0.11 4.93+3.18 85.16 +16.87%

T« o« 5 A4IHE, P <0.01;##5 AF 41148, P <0.01,
F#5 NEFEAEE %R Apoe ™ ™ /NRL A

FIHFAE ox — LDL 520 (x % 5) BL{V :ng/mg
215 n [8[% ox — LDL FFHE ox — LDL
A4 5 79.74 +41.15 3.53+1.34
AF 41 5 145.23 +24.73* 13.15 £6.96
AF - GL 4 5 117.19 +15.80 5.12 +1.29*

TE: o+ 5 A 4P <0.05;#155 AF 44 AL, P <0.05,
e FZEY AL , 2 10025 SENH T BRIV T o
2.7 MNEHAFEINEARKBHERARE TN E N
BoiE TR A (2 B % T 5L AS I BR A 32 L 3R R
AR F s, 45 R UL 4, BR A 41AH L, AF 411 CYPTAL
K CAR & T, Horh CAR B 2 T (P <0.05) ,FABP6
e . PR AR AAfLE, AF - GL /Y CYP7AL 2 CAR 5
EF H A CAR BB EH (P <0.05), FABP6 & & | T
o AF-GCLAKAMBE 7 EE5 A AL, XU I
3 24 537 VT B 38 s e I R 1) A R AR T 780 738 AS,
2.8 MNEHAFHIHEFETHRNYE  IHTBREES
O T A A B ) 2 7=, %k R 0 AR — S B 1
JARRETE A LH, AR QLIS IR SR ST R
YW RARE (P <0.05) . 7ERAKMEMEFER T, AF 4 14 1R
( Cholic acid, CA) 4= iH{Z ( Taurocholic acid,T — CA) ZFfif§ —
B FRAH MR ( Tauro — B muricholic acid, T — BMCA) \w — LR
( Omega — Murichoclic acid,w — MCA) & 548 A 44 W B 42
®(P<0.05,P<0.01,P<0.001,P<0.001,P<0.000 1,P<
0.001) , ik 5 i S8 B2 ( Taurohyodeoxycholic acid, T — HDCA )
EE R E R R (P<0.01), TEB K PRI ER H, A1 IH R
( Lithocholic acid, LCA) . &3 i % JIH /2 ( Chenodeoxycholic acid,
CDCA) (P <0.01) . 4 fif % Jiii %8 JH {2 ( Taurochenodeoxycholic
acid, T — CDCA) L) S 2F- i it & IH % ( Taurodeoxycholate acid ,

CAR
# 2.5+
2.5+ |

o 20- * ! 2.0+

X ~— X
B < Ro1s-
:? l..- é J
£ 10- < 4

zZ

Z x
E 0.5+ £ 054
0.0- 0.0-

A AF AF-GL

TDCA) & Z WA AR T

fE AF - GL A1rh R IRTT R 1 & =58 AF 46 B3 W
(P<0.05) , MR FARTHERAY & 5 AF A, 5 A A
HEE LT (P<0.05), fEHEKMEMIT BB, AF - GL 411
CA.T-CA.T-BMCA(P<0.001) .0 -MCA(P<0.001) [
W AF UG AR ER T, T-HDCA B & R b
We TEFKPEMTT R, LCA(P<0.05) T - CDCA.T - DCA
&S A dAHHA A EFERE 1, CDCA ) &5 AF 41
PR T, WL 5, 3k 38R N HE 2 537 ] fig 4 0y
R A AR IR T TR ) 3, 4T T TR AS,
3 iTtit

HRAE AS (il PRI, v B8 45 B2 SO L3 1 g e )L
SR B ELRHLAS B S R ANy 222 0 X AS Wy Rk
U2 ol T KB ) — S BIRR S TR A . Apoe ™ ™ /IR,
CURCRIFST AS Bl R Scsesh iy, RN Z 2 58| O
AL IR R 2R e FER, PRI At 0 H %) A [ e o 5 S A
TR AS LD I LR 12 J MR SR R IR KB 4 Apoe
/NERAET S AS, R HLEE g 2 I H R, BHLAR L 32 1k
AH, P P A=, 65 3R ks, BELS ot Bk , i fkam 7 &7 B BOW . 7E
AP, R F R IR IR B IR % Apoe ™ ™ /NER 8 JE LAASE 2L 1)
AS, I &I AF /N R F ik o4 B BT T FR A O, s B3 i
PUSBRAR_E TF i ox — LDL & 23, A ML R 8 J& & iR ik
EHREHU R AS, ox — LDL #1A A 2 A% 55 S8 Ak I R 1 1
PR, 2 AS IR sh B &R, FLnT i S i 4 P R 40 i R T4k
M5 R Pk RERE AL, ox — LDL {5 528 2 , R Ae A2 v vk 4
TLRTE R, AS BEHRTE B0 B o it pie % =% 78 AS 1
KRR I R A AR 5 5 i AL Ak N R N, L RS
S B

JREERE P E A 1TAURAR B PRI AR SEM R TRk,

CYP7AI FABP6
1.5+
%
&
=104
e
-
-
L2
5 0.5+
E
0.0-
AF AF-GL A AF AF-GL

e« 5 A ZHIEL, P <0.05;#5 AF LA, P <0.05,
B4 JREEZE A T RRA AR SS A i N 5~ 15 iR

127



#4355 %84 % h B F ¥ T Vol. 43 No. 8
2025 %8 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Aug. 2025
Primary Bile Acids ¥EBHY Secondary Bile Acids JHBHE
. *
1000 * ’ 10000 1
i~ i > |
E E 1000
S Bl
) 2
¥ ¥ ™
q 1
g g
1
A AF AF-GL A AF AF-GL
CABES T-CA 48R T-PMCA 4 hiep 58 A8 &
1000 20+ e HHiH
~ * ** ) KkK |
b | [ — —
E o0 154 = 41
100 E £ |
= o0 50 31
& E 101 =
* ox 21
o 10 g _ g 2
= - i @l ]
2
1~ 0= 0-
A AF AF-GL A AF AF-GL A AF AF-GL
o-MCA o-FBi88 T-HDCA HhiER A%
5= HHHH 0.6 *k
*kH | [N
44 m =
o0 o0 0.6
] £
o 3 o
= E 0.4
& 27
piremy
al 2 Ly
0= 0.0-
A AF AF-GL A AF AF-GL
LC A GiER% CDCA EEAABES T-CDCA Hiifeat 5 Aam: T-D C A 4t B R
* _ * ok 1.5 2.0
1000 3
— 1
~ — —
£ ‘o0 sr =0 1.5
% 100 E 2- '\i 1.0+ g
=
§ Zz ] E 1.0
ﬁ 10 ﬁ 1 ;ﬁ-i 059 gﬁ
S - o m] 0.5
&
1- 0 0.0~ 0.0~
A AF AF-GL A AF AF-GL A AF AF-GL A AF AF-GL

P # P<0.05; % % P<0.01; % % % P<0.001;#P <0. 05 ;###P <0. 001,
Bl5  TRERAE - R 2R BR Y R

FUREIE 1 W0 A T 48 T RE LAGR P A B2, 76 AS 92k SR
BN SEAL R B NG R ZEAL B AS™ Y fEA R
Hh S 1 2% 2 B S R 1 B0, R BRATAE 34 AT Tk
BT, AT IR AS (9 164 LA Sl B4R, A3
AT/ T A i QAL AR S il £ 5
BKIMEL O Gt S I IR RG0S5 | JFFAEE A [0 /73 1) ox — LDL £

128

IS5, 454 /R 259+ B BE ks E S KB i AL, /)N SR
MUAR/K-FA38) 2%, HDL BERIZ 1T, M3 ox — LDL 508
UM ELIA 2 R R, [ ox — LDL 580 R20 A L AT R 3, BT
JIE ox — LDL JUJ . 35 TR X /n 4, 76 540 AS i As v, K
HplE 2 B T 2l S FE AR T ox — LDL AL ox — LDL LA
Bijifr AS i3k . FERHITRR A, CYPTAL J2 AT RER) ST



%43 % H8M R % h E FH F T Vol. 43 No. 8
2025 %8 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Aug. 2025

FR G LAY 07 AR, S B A% R I R B A, CAR fY

T AL BRI DR JE v R A 09 52 1 5 I 3 1) FABPG WU 52 1)

AR TR T O HEME > MRS AR R, T AR B2 M Al

CYP7AL UK CAR [y & it BRI 4 AR L 24 b, Hod CAR 22

ARG R S, M7 E FABP6 HAERIZH W98, ZeE fH T

R 1) 25 5 7R 2500 T UG W1 BB T BR 1) F i OB 21 FAIG, Yk

PRI ER A i ST A A . X PR 3 R (1R E G Al

REJE B LTS CYPTAL LUK CAR, DAk AF IERE VHBR A9 A 15T,

Jon R IR L () T RE 5 D3 A0, Sl A X A B FABPG [, DL 2>

JOFL [ i o ) A, 1 T AR R A i S 2

JIE IR 25 3 TT LAUR I, 2459 U5 40 9 R T e ) R sk b

IR A HEME 3G, 55 PCR Ao 45 A4S, I8 R 383

E W LLE i85 CYPTAL CAR Fl FABP6 38 15 fIf 1 iR

A, AT CEE i B A, e 40 AS

BRULZ AN AR HEAR R i S K M s K PR i AT 4325, S 0

AR BT PR K MR ER CA LT - CA BT} 4R 5L

T - BMCA Fll o = MCA J}5, T - HDCA [, gy b4 00 I Ji 1

IR BRI BR U AT 52 e g B A3 . 259 T 1), Bk 5 A

JEH- 12 B HE 75 3] 2 3%, o i T — HDCA [k & 4 B T ol 3%

ASP DR I 25 T U AT BRI A, T k3 AS

WA . TEGLKPERE TR, CDCA J& T I B TR, SE 40 45

AW RBERIZ CDCA Fiy, 259 T TS I R HE M w2, R

WG TR, 6 i AS E . DI AMEI A R R, YT

a3 7 3 g PR AR LCA T - CDCA F1 T — DCA HE

it PR P TR 23 2 3237 T DR e K R R 1) A0 B B

YR, DT OR3P T

Z5 bk, SRR (2 B 37 A i 2 o8 5 IR v A, 4k

W N ST, R M BILAA S A0 8RN, B AIG ox — LDL, 35 %)

AS TR T 15, Ay PR AR S5 BTy WA Bl 718 B4 S 3 ki

5% Ak

[1] FAN J L, WATANABE T. Atherosclerosis: known and unknown
[J]. Pathol Int, 2022, 72(3): 151 —160.

[2] WANG GN, LIY X, PENG Y, et al. Association of polymorphisms
in MALATI with risk of coronary atherosclerotic heart disease in a
Chinese population[ J]. Lipids Health Dis, 2018, 17(1) ; 75.

[3] LIBBY P. The changing landscape of atherosclerosis[ J].
2021, 592(7855) ; 524 —533.

(4] TATEE, RV JREEFE 2 B 75030 Ik ok #5810 F 5% 3 )
[J]. sPERNAYFE, 2023, 31(6) ; 114 - 117.

(5] Z=4m, BEH, THT, % JR3EEEEEFH T Apoe ™~/
BN BRI R RE AL 7 AL S HLRIE ST [T ). R 224, 2020, 48
(2): 25 -30.

[6] MOORE K J, TABAS L. Macrophages in the pathogenesis of athero-
sclerosis[ J]. Cell, 2011, 145(3) ; 341 —355.

[7] HANSSON G K, LIBBY P, TABAS L. Inflammation and plaque vul-
nerability[ J1. J Intern Med, 2015, 278(5) ; 483 —493.

[8] GOLDSTEIN J L, BROWN M S. A century of cholesterol and coro-

Nature,

naries; from plaques to genes to statins[ J]. Cell, 2015, 161(1):
161 -172.
[9] GAOLN, ZHOU X, LU Y R, et al. Dan — Lou prescription inhibits

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

foam cell formation induced by ox — LDL via the TLR4/NF — kB and
PPARY signaling pathways[ J]. Front Physiol, 2018, 9. 590.
k. NEFEAFE AL Apoe —/ — /1N RS ks HEAE LAY
JPRLEHLRIATTE (D], e INARPEEZIRE, 2020,
TEAP. BT ALKI - LDL 5@ R R 5 (12 B i ox -
LDL 5 SRy L8 PR AN B i 9 /E LI L D). SR : AR
EEZGR2F, 2021
GUAN B Y, TONG J L., HAO H P, et al. Bile acid coordinates mi-
crobiota homeostasis and systemic immunometabolism in cardiometa-
bolic diseases [ J ]. Acta Pharm Sin B, 2022, 12 (5):
2129 -2149.
PERINO A, DEMAGNY H, VELAZQUEZ - VILLEGAS L, et al.
Molecular physiology of bile acid signaling in health, disease, and
aging[ J]. Physiol Rev, 2021, 101(2): 683 -731.
TERAMOTO T, NISHIO T, KUROGI K, et al. The crystal struc-
ture of mouse SULT2AS8 reveals the mechanism of 7a — hydroxyl,
bile acid sulfation[ J]. Biochem Biophys Res Commun, 2021, 562
15 -20.
MOLINARO A, WAHLSTROM A, MARSCHALL HU. Role of bile
acids in metabolic control[ J]. Trends Endocrinol Metab, 2018, 29
(1):31-41.
CHIANG J Y L, FERRELL J M, WU Y, et al. Bile acid and cho-
lesterol metabolism in atherosclerotic cardiovascular disease and
therapy[ J]. Cardiol Plus, 2020, 5(4): 159 - 170.
AN O O SR i A T R SRR I S PR (D] b
JERh EE 2R, 2007.
B, JRZEEE H 2 60T mlE H O AR 31 BT ). BRpY
£, 1997, 18(3) . 114.
XIANG Z, WANG Y Z, LIU S D. The chemical and metabolite
profiles of Gualou — Xiebai — Banxia decoction, a classical tradition-
al Chinese medicine formula, by using high — performance liquid
chromatography coupled with quadrupole time — of — flight mass
spectrometry and in — house software[ J]. J Ethnopharmacol, 2022,
288 114994.
Rt AR N EE F 2 716 97 0 5 I LT 47 {51
[J]. WEEHEE, 2016, 36(7) : 1153 - 1154,
XA, XI5, WaH, S N E 07 R S ko R
A E RS 0 B0 BB I R AL LT ] o B2 I PR B T
2019, 11(24): 34 -35.
LIU W, XIONG X J, YANG X C, et al. The effect of Chinese
herbal medicine gualouxiebaibanxia decoction for the treatment of
angina pectoris: a systematic review [ J]. Evid Based Complement
Alternat Med, 2016, 2016 8565907.
LIN P, WANG Q, LIU Y H, et al. Qualitative and quantitative a-
nalysis of the chemical profile for Gualou — Xiebai — Banxia decoc-
tion, a classical traditional Chinese medicine formula for the treat-
ment of coronary heart disease, by UPLC — Q/TOF — MS combined
with chemometric analysis [ J ]. J Pharm Biomed Anal, 2021,
197 113950.
FU Y, ZHOU J D, SANG X Y, et al. Gualou — Xiebai — Banxia
decoction protects against type Il diabetes with acute myocardial is-
chemia by attenuating oxidative stress and apoptosis via PI3K/Akt/
ENOS signaling[ J]. Chin J Nat Med, 2021, 19(3) . 161 —169.

129



%43 % %844 h L o E ZF OF T Vol. 43 No.8
2025 %8 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Aug. 2025
[25] RUJL, LIP, WANG J N, et al. TCMSP; a database of systems response in mammals by peroxisome proliferator — activated receptors

[26]

[27]

(28]

[29]

[33]

[34]

[35]

[36]

[38]

[39]

[40]

[41]

pharmacology for drug discovery from herbal medicines [ J]. J
Cheminform, 2014, 6. 13.

LIU X F, OUYANG S S, YU B, et al. PharmMapper server: a web
server for potential drug target identification using pharmacophore
mapping approach[ J]. Nucleic Acids Res, 2010, 38 ( Web Server
issue) ; W609 — W614.
SHERMAN B T, HAO M, QIU J, et al. DAVID a web server for
functional enrichment analysis and functional annotation of gene lists
(2021 update) [ J]. Nucleic Acids Res, 2022, 50( W1) . W216 —
W221.
HUANG D W, SHERMAN B T, LEMPICKI R A. Systematic and
integrative analysis of large gene lists using DAVID bioinformatics
resources| J ]. Nat Protoc, 2009, 4(1): 44 -57.

R, R, ZEAE, A BT R4 25 BAE RUA MO SR ST
JEEFE 12 BT SR AR AL g AL LT ] o [ 2 B2y
i, 2022, 38(6) : 904 -912.

GETZ G S, REARDON C A. Animal models of atherosclerosis[ J].
Arterioscler Thromb Vasc Biol, 2012, 32(5): 1104 - 1115.
ROSENSON R S, UNDERBERG J A. Systematic review: Evalua-
ting the effect of lipid — lowering therapy on lipoprotein and lipid
values[ J]. Cardiovasc Drugs Ther, 2013, 27(5) ; 465 —479.

LIU N, ZHANG B H, SUN Y L, et al. Macrophage origin, pheno-
typic diversity, and modulatory signaling pathways in the atheroscle-
rotic plaque microenvironment [ J ]. Vessel Plus, 2021. DOI; 10.
20517/2574 -1209.2021.25.

LINP, JIHH, LI'Y ], et al. Macrophage plasticity and atheroscle-
rosis therapy[ J]. Front Mol Biosci, 2021, 8 679797.

MITRA S, DESHMUKH A, SACHDEVA R, et al. Oxidized low -
density lipoprotein and atherosclerosis implications in antioxidant
therapy[J]. Am J Med Sci, 2011, 342(2) . 135 - 142.

AHMADI A, PANAHI Y, JOHNSTON T P, et al. Antidiabetic
drugs and oxidized low — density lipoprotein: a review of anti — ath-
erosclerotic mechanisms[ J]. Pharmacol Res, 2021, 172 105819.
DI PIETRO N, FORMOSO G, PANDOLFI A. Physiology and
pathophysiology of oxLDL uptake by vascular wall cells in athero-
sclerosis[ J]. Vascul Pharmacol, 2016, 84 1 -7.
QUINTAVALLE M, CONDORELLI G, ELIA L. Arterial remode-
ling and atherosclerosis: miRNAs involvement[ J]. Vascul Pharma-
col, 2011, 55(4) . 106 - 110.

SHOKRI Y, VARIJI A, NOSRATI M, et al. Importance of paraox-
onase | ( PON1) as an antioxidant and antiatherogenic enzyme in
the cardiovascular complications of type 2 diabetes: Genotypic and
phenotypic evaluation [ J ]. Diabetes Res Clin Pract, 2020,
161 108067.

BEAVEN S W, TONTONOZ P. Nuclear receptors in lipid metabo-
lism: targeting the heart of dyslipidemia[J]. Annu Rev Med,
2006, 57 313 -329.
YOUSSEF J, BADR M. Role of peroxisome proliferator — activated
receptors in inflammation control[ J]. J Biomed Biotechnol, 2004,
2004(3) : 156 - 166.

MANDARD S, PATSOURIS D. Nuclear control of the inflammatory

130

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[53]

[54]

[55]

[J]. PPAR Res, 2013, 2013 613864.

SU C G, WEN X, BAILEY ST, et al. A novel therapy for colitis
utilizing PPAR - gamma ligands to inhibit the epithelial inflammato-
ry response[ J]. J Clin Invest, 1999, 104(4) . 383 —389.

WANG L H, YANG X Y, ZHANG X H, et al. Inhibition of adhe-
sive interaction between multiple myeloma and bone marrow stromal
cells by PPARgamma cross talk with NF — kappaB and C/EBP[]J].
Blood, 2007, 110(13) : 4373 —4384.

ZHANG Y, HU L Q, CUIL'Y, et al. Roles of PPARy/NF — kB sig-
naling pathway in the pathogenesis of intrahepatic cholestasis of
pregnancy[ J]. PLoS One, 2014, 9(1) . e87343.

RAUCHBACH E, ZEIGERMAN H, ABU - HALAKA D, et al.
Cholesterol induces oxidative stress, mitochondrial damage and
death in hepatic stellate cells to mitigate liver fibrosis in mice model
of NASH[J]. Antioxidants ( Basel) , 2022, 11(3): 536.
KOVACS P, CSONKA T, KOVACS T, et al. Lithocholic acid, a
metabolite of the microbiome, increases oxidative stress in breast
cancer[ J]. Cancers (Basel), 2019, 11(9): 1255.

GUO G L, SANTAMARINA - FOJO S, AKIYAMA T E, et al.
Effects of FXR in foam — cell formation and atherosclerosis develop-
ment[ J]. Biochim Biophys Acta, 2006, 1761(12) : 1401 - 1409.
GENCER S, EVANS B R, VAN DER VORST E P C, et al. In-
flammatory chemokines in atherosclerosis [ J ]. Cells, 2021, 10
(2):226.

wHARDR, A8, e, & 2T TR Z R
HETHIE RV az ROBLAR [T ] 90 e S 4%, 2020, 14(1)
52 -55.

CHIANG J Y L, FERRELL J M. Up to date on cholesterol 7
alpha — hydroxylase ( CYP7A1) in bile acid synthesis[J]. Liver
Res, 2020, 4(2): 47 -63.

LICKTEIG A J, CSANAKY I L, PRATT - HYATT M, et al. Acti-
vation of constitutive androstane receptor (CAR) in mice results in
maintained biliary excretion of bile acids despite a marked decrease
of bile acids in liver[ J]. Toxicol Sci, 2016, 151(2) : 403 —418.
SBERNA A L, ASSEM M, GAUTIER T, et al. Constitutive andro-
stane receptor activation stimulates faecal bile acid excretion and re-
verse cholesterol transport in mice[ J]. J Hepatol, 2011, 55(1) :
154 - 161.

HENDRICK A G, MULLER I, WILLEMS H, et al. Identification
and investigation of novel binding fragments in the fatty acid binding
protein 6 ( FABP6 ) [ J]. J Med Chem, 2016, 59 (17):
8094 -8102.

HABIB S M, ZWICKER B L, WYKES L, et al. Sexually dimor-
phic response of mice to the Western — style diet caused by deficien-
cy of fatty acid binding protein 6 (Fabp6)[J]. Physiol Rep, 2021,
9(3): el4733.

ZHONG J, HE X F, GAO X X, et al. Hyodeoxycholic acid amelio-
rates nonalcoholic fatty liver disease by inhibiting RAN — mediated
PPAR« nucleus — cytoplasm shuttling[ J]. Nat Commun, 2023, 14
(1) 5451.



%43 % H8M R % h E FH F T Vol. 43 No. 8
2025 %8 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Aug. 2025

E TR - BRI SRR NS AL 7
FH Apoe ' INR R BB BRERE L BT 5T

(IE3TI 123 =130 TT)

Metabolic pathways -
Pathways in cancer -
Lipid and atherosclerosis - [}

- logso(pvalue)
MAPK signaling pathway

o 12
Proteoglycans in cancer4 @ [
8
PI3K- Akt signaling pathway
4
Diabetic cardiomyopathy - P
Ras signaling pathway - count
Fluid shear stress and atherosclerosis { @ ® 20
® >
Rap1 signaling pathway - . 30
AGE- RAGE signaling pathway in diabetic complications {® @

Focal adhesion A
Coronavirus disease- COVID- 19 A

Chemical carcinogenesis - reactive oxygen species -

10 15 20 25

B2 KEGG i # & 504

AFZH AF-GLZH

3 RGN Apoe ™ T /NELE S IK A IR B

LY



