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BRAR, E=RE,E K, REMRE, AE?
(1.2 MR LB R F IR, P AT R 0, ZH M 2368005
2. BT R A TR, T S 453007,
3. E AU 77 IR ) 25 A PN 8], 2 N 236800)

W E ARG EREREY CERBI (Chrysanthemum morifolium. "Boju' ethanol extract, CME) 3 bk #3 4% A2 1L
(Atherosclerosis, AS) #ydp#l4E A & L AHl, KA ApoE/ R AE AS A, Fidp AR M, CME &, F.
ZAEA (50, 100, 200 mg/kg)  MAPEITIBLE (FRMIT 3mgkg) A EFFEE, FH 12 FH. MEo#F e
BB (TC) . #ih =8 (TG) . IKFEEMEaIEE (LDL-C) . 3ZEEKE 9 EEE (HDL-C) KF, UAf
FHMBIARLRE F-0 (TNF-a) . Gmeid-6 (IL-6) . IL-18 K-F; EFHhkibic O 4 & A Ak HE % &5 5% 32
T4 ; qRT-PCR #= Western blot 4 M| AT 48 41 LXRa. ABCA1 % £ #) Ik NF-xB p65 49k ik . #9525 w4 ox-LDL #
F RAW264.7 ERtm i Sk mia A, RESR A, BAMK CMEK, F. SH=E4 (25, 50, 100 pg/
mL) , #MmieES ., wikmaE, @i TC. CE. FCAEAMXA@% A BfE &k, 5K A NF-«xB ##
F BAY11-7082 BiEduhl. 4R 2, SEA ML, CME 7T 2 % 44k TC. TG. LDL-C K-F, & HDL-
CokF (P<O.0D) o AILEERT, CMEAK, . 5 F 44Tl FRM MR L ARG R ITAR Ao I RE IG5
Mo M, CME 2% L4 LXRa. ABCAI # mRNA 5& 4k (P<0.01) , ¥ LXRa & G K-FRBEA 4
0.31£0.04 L8 £ CME & % & 48 0.91+£0.06; L9, CME T8 ) £ 3 bk p-NF-«B p65 & & & i R fe /& TNF-a. IL-
6. IL-18 KF (P<0.01) , p-NF-xB p65 & &1 K -F AAE A 40 1.85£0.18 & £ CME & # & 42 0.92+0.11, R K &A1&
RAW264.7 E# e} TC. CE &2 & CE/TC tuAh, #p#li@Rmess; ssh, L8 PPARy. LXRa. ABCAI %
ik, #H NF-«Bil & &4, B CME & #l &4 5 BAY11-7082 47 4| 7| 44 &£ p-NF-«xB p65. ABCAl. TC. CE %
CETCS %4 AR ¥ £2F, ERLZE LW, CME T8 i1 % F LXRo/ABCAL 8 3% 18 77 e B BE it . 4741
NF-xB il #5842 K 5 R R, Mo B IpHlsh kB i,

KR 2 H TR, S RB AR, 2 B BEAXME, K B, LXRa/ABCA1 155 8%, NF-
KB 1z 5 i@ 3%
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Abstract: This study aimed to investigate the inhibitory effect and underlying mechanism of ethanol extract from
Chrysanthemum morifolium. 'Boju’ (CME) on atherosclerosis (AS). An AS model was established using ApoE /™ mice,
which were randomly divided into a model group, low-, medium-, and high-dose CME groups (50, 100, and 200 mg/kg), a
positive control group (simvastatin 3 mg/kg), and a normal control group, with an intervention period of 12 weeks. The
levels of total cholesterol (TC), triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), and high-density
lipoprotein cholesterol (HDL-C) in serum, and the levels of tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), and IL-
14 in serum were measured. Pathological changes were observed via Oil Red O staining of the aorta and hematoxylin-eosin
(H&E) staining of the liver. The expressions of LXRa and ABCAL in liver tissue and NF-xB p65 in the aorta were detected
by qRT-PCR and Western blot. In in vitro experiments, a foam cell model was established by inducing RAW264.7
macrophages with ox-LDL, and the cells were divided into a control group, a model group, and low-, medium-, and high-
dose CME groups (25, 50, and 100 pg/mL). Cell viability, foam cell rate, intracellular contents of TC, cholesteryl ester
(CE), and free cholesterol (FC), as well as the expressions of genes and proteins related to relevant signaling pathways were
detected. Additionally, the NF-«xB inhibitor BAY11-7082 was used to verify the mechanism. The results showed that
compared with the model group, CME significantly decreased the serum levels of TC, TG, and LDL-C, and increased the
serum level of HDL-C (P<0.01). Pathological staining demonstrated that the low-, medium-, and high-dose CME groups
could reduce aortic lipid deposition and hepatic steatosis in a dose-dependent manner. Furthermore, CME significantly
upregulated the mRNA and protein expressions of LXRa and ABCAI in liver tissue (P<0.01), with the protein level of
LXRa upregulated from 0.31+0.04 in the model group to 0.91+0.06 in the high-dose CME group. In addition, CME reduced
the protein expression of p-NF-xB p65 in the aorta and the serum levels of TNF-a, IL-6, and IL-14 (P<0.01), and the
protein level of p-NF-«B p65 decreased from 1.85+0.18 in the model group to 0.92+0.11 in the high-dose CME group.
Meanwhile, CME decreased the intracellular contents of TC and CE and the CE/TC ratio in RAW264.7 macrophages,
thereby inhibiting foam cell formation. Moreover, it upregulated the expressions of PPARy, LXRa, and ABCA1 and
inhibited the activation of the NF-xB pathway, and no significant differences were observed in key indicators such as p-NF-
xB p65, ABCAL1, TC, CE, and CE/TC ratio between the high-dose CME group and the BAY 11-7082 inhibitor group. These
results indicated that AS could be significantly inhibited by CME through activating the LXRa/ABCA1 pathway to regulate
cholesterol metabolism and inhibiting the NF-«B pathway to alleviate inflammatory responses.

Key words: ethanol extract from Chrysanthemum morifolium 'Boju'; atherosclerosis; cholesterol metabolism; inflammatory

response; LXRa/ABCAL signaling pathway; NF-«B signaling pathway
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Zh ik s L1 Ak ( Atherosclerosis, AS) J& 550955 «
PR AR AR . A E] I AS RS AR R RN, 5 i AR
RE BT S H UURR . SORE S ARFEEI | a4 e 8
B Jo2 Je £ At B Ay %8 U AR O, 7™ B i) L1 B B DK A4S s e
78 . MFLAZFH, 351 & O UAESE sl iidsE SE55 ™ F I &
SEVT AS BRIRPLIE A8, W M N ER . Zam
PHEWE o TENGSSAR U Uy, A% B AR A 1 IH [ i
(Low-density lipoprotein cholesterol, LDL-C) 5} #% 4%,
1 A% AERY LDL(Oxidized LDL, ox-LDL), Jf-#% 115
P EZ AN T 0 B AN IR, T B IR 4 i, Ja 3hsh
WKNE B IE ™ . AR R B, I X 3248 o/ =
BRI &5 & & 5521k Al(Liver X Receptor a/ATP-
Binding Cassette Transporter Al, LXRa/ABCA1) il
25 T HEESY iz, Hrh ABCA1 J&E RN
AH [ e 5 2% 3 B 25 H (High-density lipoprotein,
HDL) B3z i 8RR 1, HFRA /b2 S8 B g
20 Y IEL [T R, I s L PR AR TR il 5 B e, S
AS BFIG M BT P, AR R AE SN T 1, A B
xB(Nuclear factor B, NF-«B) {5 58 I J& AS R IE
PEFE IR CR A, HT IR 28 R AN BE AN ER 115 PN

Fe b, i ReFE 50 22 B IWE AN e Rk B2 2 IR v i 4
BE N BREER 1) S8 0E S N AR E T, BRI,
NF-xB 38 P aek BE s, Vs I 45T BE ) 18 Pk 98 0E J2
R, HWRIESE AS RV Z —. HRETCAHRIEF
Leg Im Ay (BP251E . /SNBSS ISR, IS5y
AT 38 L A LXR G BE AR T . I NF-«B 38 %
WEEIAE

JAE H oy O A 7T 25245938 5 B AIK LDL-C
REPCRIEMAMT AS MIGRIGIT, (B AT R
SR . WUAPSIRSEAS ROV, HLAR S 45
BEHLHE RN B0 R, ISR P i e EL
A VR B B U BT R A OIS PR, TR
4 AR AS PR e el AR s, B mEAIEIR
WA T ZHT 5t . 2HBHE Y 24 46 ( Chrysanthemum
morifolium Ramat.) J& 25 & [FJRE 5, A RPN
B PLEACSE Z R 2 BRIE PR, =34 (Chrysan-
themum morifolium Ramat. 'Boju' ) [E PU K245 24
Tz —, P IO, P P =N T,
HA KA HANSH DTN, A AS0E . 24
2K 2N 45, BAA VR RE . PRI E L FEINLE .
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PURETH RS IhRL, HRTCE T Z 0 b2l ) Ffe
AR A E A S TR RSy, A AR AT .
2. gRIRAE . Horh, SR G A 0
WP 2 —, G T . RBRRER | TR RS, B
2B TSR TARAVE N, $50ahrb 5 A 28 T
[ I = o s T I I || R QP S = 1 [ E 2 Nk
EAWFFEHIE, 255 7/K P8 ] B A A R R R
AW s o AT, 8 R B v 3 o ] S A T
e g MUAE /D BB AR BT e, gRn, G124
2. T 3 B ¥ ( Chrysanthemum morifolium ethanol
extract, CME)Xf AS BU1F ] H B i oA UL R GEWFSE
. T BT S, AUFSELL ApoE-/-/) BRUFT ox-
LDL 5511 RAW264.7 ELWEA AL R BF 58 %5 52, il ik
ARSI AS AL, FRFE CME X AS ra il /EH,
I LXRa/ABCAT1 fH [E] s Lt % 1 NF-xB S 4E
I PR HERE, ) B A E LS
1 MRI5REE
1.1 MRI5EE
=55 SRAN A =N HPOIL AR B =2 25 )i A el

FEAFRAR , BIHEB T, 282 PHERMP H AR A2 BE X
AT L R RHE Y 25 ( Chrysanthemum morifo-
lium (Ramat.) ) 1% TR AE )T 5 SPF 94 ApoE-/-/]s
L 60 FL(HEME, 6~8 JA %, AR 20~22 g) . SPF 2
C57BL/6 /INER 12 H (U, 6~8 JEI%, IR H 20~22 g)

A et 4Eim AL S5 S ARG IRA F], VEATHIE S
SCXK(51)2022-0001, T & 2242 °C, {2 & 50%=*
5%, 12 h SEHEPEER, A BB ROK I SPF 23h¥) 57
PSR /N EL VA RAW264.7 AHifflik i
Bl Bedi i ZE (i ) s DMEM BbiRS 37 36+10% AR
4= [fiL 7% (Fetal bovine serum, FBS)+1% 5 %% 2 -5 5%
EXPLH TR | R TT (4 BE =98%, i HE B A 57
20 mg PEATIREE, HE B i 3 me/keg)  IEIEIA
PR A PR F]; ox-LDL(4EE =95%)  dbnt G4
B A A FR2S W] 5 SUIH [E] % ( Total cholesterol,
TC) . H#h =g (Triglyceride, TG) . KB ENREHH
[#] Bi¥ ( Low-density lipoprotein cholesterol, LDL-C) .
= % R IR &5 /1 IH [ B ( High-density lipoprotein
cholesterol, HDL-C) IfiLi& Ig B M & ° mL
B AR W) AR BT 5T T 5 30 A SR - 2R G Tl B X S
( Reverse transcription-polymerase chain reaction,
RT-PCR) {7 & . SEH B ENIL L (Western blot) 37
= RAMFARA B 5 ik S AL BRI 58 420 15 AL
% A& y( Peroxisome proliferator-activated receptor,
PPARy) . LXRa., ABCAL . #§ & 1k & K F «B p65
(Phosphorylated nuclear factor kB p65, p-NF-xB p65) .
NF-«B p65. HylifiE-3-#5 12 it %0 ( Glyceraldehyde-
3-phosphate dehydrogenase, GAPDH) . p-lsh & H
(B-actin) —3t L E CST A HEl; MIBEIRILHE T o
( Tumor necrosis factor o, TNF-a) . F1 40 i~ 6
(Interleukin 6, IL-6) . FIZHMIAZ 18(IL-14) B 5

P& W [} %2 ( Enzyme-linked immunosorbent assay,
ELISA) il & IR A MR A R w5 Hh4r
O ety JLmESKFERHLA R H o

Agilent 1260 SRURAHEOTH{L(HPLC) SEFE%
$E18 43 F]; Hitachi 7600 4= A 34 b1 HARH
SN ] Bio-Rad CFX96 2)G5E 7 PCR {% . Bio-Rad
Mini-PROTEAN %5 (4 EN Y. 32 E{A 422 5] ; Leica
RM2235 R FRUI - AL 8 [E £k < 2> 7] ; Image-Pro
Plus 6.0 K12 53 #r 2 4% 3¢ [E Media Cybernetics
N
1.2 XFHE
1.2.1 ZZ3 ZEEPEE (CME) BYH1 455 i 2
HERA FRE T MR 2248 1000 g, #raead 40 @, A
10 AR FR Y 70% Z. W5, 80 °C [\l Fi X 3 ¥k, K
2 h, HIF 3 ERBORK, gk 75 &4 50 °C, 0.08 MPa
S IR e A = O, 1S SIS IR, B
TR E A CME MoK, 1B RN 12.52%. 1K
P N (60 kg) G RBEAE H FH A 5~10 g, $2 2 B
PEHCR(12.52%) BEATIHAL, RIS H 45300 5224
2 10.34~20.87 mg/kg. i ERGHE R AL
A, /NS 255 B ifE Sl 50, 100, 200 mg/kg.
BhYSLEGET, T 0.5% HiE-80 A FHER K b, TR iE
RIS EC DS FFRM B, #2 0.2 mL/10 g /N FUA R iE
TTHES o A FAMMESCERERT, 3 T8 0.1% nkiid-80 119
AFRERIK, £ 0.22 pm JEAEIEERE S, il A DMEM
B s b fo i 100 pg/mL B TAEWE BE, 4 pEse
B TR RS

% HPLC &) 52 CME 7 32 22 3% 4 4 &
e, A S F: (G5 AN Agilent ZORBAX SB-C 4
(250 mmx=4.6 mm, 5 pum); W EIAH 7 I (A)-0.1%
B K W (B), B BEBENE(0~10 min: 10% A—30%
Aj; 10~20 min: 30% A—50% A; 20~30 min: 50% A—
70% A); FiE 1.0 mL/min; K% K 330 nm; FE7E
30 °C, #F4f 10 pL.
1.2.2 shscse s S T % 60 2 ApoE-/-/Mil
FEALST N 5 2H(n=12) . FEBIZH (Model, M): 2R ¥ Eh
K 5 CMEIK 5] &2 41 ( CME-L) : 50 mg/kg CME;
CME H 540 (CME-M): 100 mg/kg CME; CME &
7 & ¢H (CME-H) : 200 mg/kg CME; [H ¥4 X 18 25
( Positive, P) : 3 mg/kg ¢ f& 1t 7T (0.2 mL/10 g
) ; T/ NRILE T s AR SR, # RGN B H
#EH 0.2 mL/10 g AREE . 1EH XT84 (Normal, NC):
12 H C57BL/6 /R, g T @Akl e, I H S
AFRER K . AR TR 12 A, TR
Jo, /NERZEE 12 h, ARIEHRUML, 3000 r/min &5.0> 10 min
S3ES IS, —80 °C A7 AL BB/ NEUS , B 3= B kAR #5
FUHNELHEN, 4% 2RI, FH TR A, £3)
Jk M4 R FHIH LT O Yy, B 25 AR -1 (H&E)
gefa, FrE T WA TR —80 C -4, %5 H-
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ABHSTE A shiy Se g ¥y 4 =2 P RO B2 AR 24 Be sh i)
SEEGAE IR D1 e d At (2024-4) .
1.2.3  IMIFAETHEPR . SO0 B -FA R4 A3
AT BT, Fe R 6 100 B A5 A 0 45 2H /) B v
t TC. TG. LDL-C. HDL-C /K3, #%Z1& ELISA £
45 2H /BRI TNF-a. IL-6. IL-18 7K.
1.2.4 SERFPEGE f-PCR(QRT-PCR) & I T 2H 21
LXRa. ABCAI mRNA ik >RJH Trizol L2 HUF
HYLE RNA, 55556 1% cDNA, DL GAPDH N2
FeH, 4T qRT-PCR, SI¥FESN U F : LXRa: i
5'-GCTGCTGCTGAAGATGACCT-3', F il 5-GGT
GGTGGTGATGATGGTGT-3'; ABCAI: b % 5-AG
AGAGAGAGGAGGGAGAGG-3', Fii#5-GAGGGA
GAGAGAGGGAGAGA-3'; GAPDH: % 5'-GGTG
GTGCTAAGCGTGTTA-3', T ¥if 5-GGTGGTGGT
GATGATGGTG-3's N Z5A4: 95 °C TAEPE 30 s;
95 °C ZEPE 55, 60 °C iE 2k 30 s, 40 ~FEIA; R H
274N AR H Y S R AE X Rk i
1.2.5 Western blot £l 20 41 LXRa. ABCA1 &
EFk NF-«B p65 FH /K RS & A B
FIY RIPA 24w Pt BUH A s 4N it B 85, BCA 74
W SR e B, B 30 pg SR 34T SDS-PAGE HK,
¥E % PVDF B, 5% BB 955 1 h, IIA LXRa
(1:2000), ABCA1(1:2000), NF-«B p65(1:2500). p-
NF-xB p65(1:2500) . GAPDH(1:2500) , p-actin(1:
2000)—¥L 4 C IFE LR, TBST PRIK 3 ¥k, A
HL(HRP Frid, 1:5000) = EMFE 1 h, ECL fb2£& 6
B, [ Image J 1.51 A8 A &7 vEAT K
{E5HT, 5 NSE AT LREL, ST AER R 2R i,
I TIE B X B4 . X RE 43— Ab .
1.2.6 AHMAESCEG 534 S5 A0
1.2.6.1 AHJETE JTAEI B RAW264.7 4H i LA 4%
10° 4 /FL 0 25 B 22 R e 96 FLAR P, 100 pL/FL.
ARG BE 5, CME(0. 100, 200, 300 Fi1 400 pg/mL.)
AEFRARHE 24 h, BFLITA 10 uL CCK-8, 538 1.5 h,
BEFARIAE 450 nm AW E R, #2 F=CiHaidn it
Wi, SERE R =R,
. 2 ODH

YIS 11(%) = HTEODE < 100

P RAW264.7 40 o LA 4x10% A~ fifd /L B9 85 )3
HERTE 96 FLAR T, 100 pL/fL. ZiGEE S, inAJS
MY ox-LDL(0, 25, 50, 75, 100 pg/mL)ALFH 24 h,
CCK-8 T4 MG J7 . 4% Z R EEH 2 30 min,
JHLT O B {f 15 min, PBS ¥E R YW, Ye+m il
e R REMLIEER 3 AT #E1 T3, Image Pro-Plus 6.0
EUG S BT RAA LT (A A5 FH R 2l I (IR 4 i), I
AR AR

10 I TR BH 14 40

HHN IR (%) = TR x 100

1.2.6.2 CME X} RAW264.7 E.WEH i IH [ lEfa Ik

SHVEIE B RAW264.7 40037 T 6 LA
(5x10° /FL), Wik¥E =, 438 4 ZH: %) ii2H (Control,
C): JC L7 DMEM ¥5 38 FE 85 3% AL 2H (M) .

50 pg/mL ox-LDL 555 24 h; CME {E#E4H(CMEL):
50 ug/mL ox-LDL+25 pg/mL CME; CME H 5] & 2H
(CMEM): 50 pg/mL ox-LDL+50 ug/mL CME; CME
= 4 (CMEH) : 50 pg/mL ox-LDL+100 pg/mL
CME., JLE%53E 24 h, PBS BEBANIEPIIR, J7ES4%
ZZ ph ¥ P 247 15 min. 3000 r/min &5.0> 10 min )&,
W IS, ELISA KM 4iie = TC. FC 7K, HoA
CE=TC-FC, [RIBHlE KA E A & &, UigZriE

P e BE A IE A s i . CE/TC>50% iR b 4n

M4k i . qRT-PCR., Western blot ¥l PPARy .
LXRa, ABCAI mRNA LI E HFRRKF.

1.2.6.3 CME ] RAW264.7 E. W5 41 il NF-«B {5

S B RAW264.7 IiudEFh T 6 FLAR(5%10° 4/
fL), WEBESS, 53"~ 4 ¢H: XFHEZH (Control, C); BERIZH
(M): 50 ng/mL ox-LDL 5% 24 h; CMEH £H(CMEH):
100 pg/mL CME; CMEH+ox-LDL 4 ( CMEH+ox-
LDL): 100 pg/mL CME+50 pg/mL ox-LDL, X} HEZH |
CMEH 4H & JH I DMEM 3535 5e b5 37, Hige s
HIES N 50 pg/mL ox-LDL FLH%53% 24 h, Western
blot £ NF-xkB p65. TNF-a. IL-6. IL-18 & /K F,
qRT-PCR #:] TNF-a.. IL-6. IL-18 mRNA FEik7K3F-
(INF-a: il 5'-GACGTGGAACTGGCAGAAGAG-
3", Fi%: 5-TTGGTGGTTTGTGAGTGTGAG-3'; IL-
6: I if 5-GAGGATACCACTCCCAACAGACC-3',
TUF 5'-AAGTGCATCATCGTTGTTCATACA-3"; IL-
I8 b W% 5'-CCACAGACCTTCCAGGAGAATG-3',
Ti% 5'-GTGCAGTTCAGTGATCGTACAGG-3') .

1.2.6.4 CME ifiid NF-«B J#4#% LXRo/ABCAL1 {55

W K RAW264.7 i EFPF 6 FLAR(5%10° 4~/
L), WiEE S, 43>k 4 4H: %F B8 4H (Control, C, JCIMIE
DMEM 35 3#3645% 5% ) ; BRI (M) 50 pg/mL ox-LDL
#% 5§ 24 h; CMEH+ox-LDL 40 ( CMEH+o0x-LDL) :
100 pg/mL CME+50 png/mL ox-LDL; BAY11-7082
( NF-«B # i 1t 3 1] 7] ) +ox-LDL 2H ( BAY11-
7082) P4, 10 pmol/L BAY11-7082+50 pg/mL ox-
LDL) ; CMEH+BAY11-7082+0x-LDL #2H ( CMEH+
BAY11-7082): 100 pg/mL CME+10 umol/L BAY11-
7082450 pg/mL ox-LDL) ., FLH73E 24 h, Western
blot £ ] p-NF-«B p65. ABCA1 7K~F, ELISA #
TC. FC 7K°F,
1.3 HIEAIE

K FH SPSS 26.0 # k47 G it 43, 1 i L
i LA xts RN, 24 W] Lb R A B R 238 T 22 47 1
(ANOVA), PH LL 3R LSD-£ #1462, P<0.05 A 25
S A oY=
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2 ZEREh
2.1 E=EFCEHAREIRK 5

LSRR . AR BRI L 3,5-0- Mk Zs 7
PR . A BRELE SR R, DA HR SR i (pg) A
BOMRE AR, W ETFRXT B A AL AR, 4302 il AR TE
o 28 . y=1.9018x+12.427( R*=0.9998) , y=1.7397x+
12.572(R*=0.9994), y=1.9363x+14.327( R*>=0.9997),
y=1.7846x+13.579(R*=0.9996), I 143545k . AJER
T\ 3,5-O-WMMEREREZS TR . AR R BT 434057
HHM 0.514%. 0.526%. 0.714%. 0.402% (& 1), &
P EZGHL Y2025 AR ER

|
: 500 3
400
2300
200 5
100 LJ\ A
0 A

0 2 4 6 88 10 12 14 16 18 20

HF1H] (min)
B 500 1 3
400
_ 300
=
200
100 1 2
AL
0
2 4 6 8 10 12 14 16 18 20
] (min)

Pl 1 HPLC 3&ME CME H G o i
Fig.1 Determination of the content of the main active
ingredients in CME by HPLC
TE: AR SR B AR WG 14058 2 AR BT 3. 3,5-
O-WMEBEREAS TR; 4 AR RREE

22 EHCEEEIIN AS MNRIMERERKE. E5)
Bk & LA K AT 2H 2R B9 22 1)

55 1E B % REZE AR Lk, BERY2H /N BT TC. TG,
LDL-C 7K 8.2 7178 (P<0.01), HDL-C /K- 2%
IR (P<0.01), $E/R SRR EIF5 5 ApoE-/~/MERU
HUAH E A QR AL, SARIZHAA b, CME 4555 41
FHP X BE 20 175 TC. TG. LDL-C 7K -4 i 4%
%, HDL-C 7K i 2 F+ 5 (P<0.05), H. 5 7 SR
P, JLH CME-H ZHACR 2 58 H, AN AT 38 L J1 i1 P9
PPN BT A % . I/ D B sh ks AR Akt B 2 i A
WA E R, I REE i HE HDL-C A S (9 IH [ i 4L
iz YIHE, 42 2 i R 22 4 0 ) R 4 32 S5
W, B Xt AS /N BUIR BT A A& 346 280 8 1 B e
(F 1,

RFFEIE— 25387 T ApoE—/—/)N il 3= 3h ik 1.

# 1 CME Xt AS /INRUMLIE N BUK-F- 150 (n=12, mmol/L)
Table 1 Effects of CME on serum lipid levels in AS mice

(n=12, mmol/L)

215 TC TG LDL-C HDL-C
NC 2.31+0.28 0.85+0.12 0.72:0.09 1.52+0.15
M 8.62£0.75"  2.56£0.28"  4.56£0.52"  0.85+0.11"
CME-L  6.89+0.65"  2.01+021"  3.42+038"  1.02+0.12*
CME-M  5.23+0.48%  1.56£0.18"  2.58+029"  1.15+0.13"
CME-H  4.15£0.42"  123+0.15"  1.82£021%  1.28+0.13"
P 3.89£0.38%  1.18+0.14"%  1.65+0.18"%  1.32+0.15*

e HIEE X AL AR, T P<0.01; SRR AR, "P<0.05, #P<0.01; 2,
F3, F5~K8H,

ALY A A e B ARG AR . N 2 IR,
NC /R BhkEE Ot HSZ N IRE) JToHH BAG L (Al
Vi, T AEZS AR, A IR AT . M 2 shllk i
Z P REA] DL E VRIS AR L BT, IRV Rl-A el A
PR, e H RIS BE RS X . RS F 2R 6L, T
2211 AR I HE B 2 v AR AN R IR T AR SR . AH LE
ZF, CME &bER{ ApoE—~/—/INER B KkAG LT G Rg %R
B SRR TN o AR A BRAEE AR P A IS T AR
A L, 5 CME TR N 22 Mt LIS S35 RN 57
shfksetsEib i ae 1 (1 2) .

NC M CME-L CME-M

B2 Ll O Yefn, H&E Yoo s = ah ki
JHEH SR AL

Fig.2 Observation of histopathological changes in aortic vessels

and liver tissues by Oil Red O staining and H&E staining

2.3 CME *f AS /NERAFZHZR LXRaw ABCAI mRNA
YSEA=E SN0

SCHR R, 2R . AT L EJE LXRa
1 ABCAL MIFRIL, G LXRW/ABCAL 3 i, 1 i
i AS®, AWFFEH, QRT-PCR 1 Western blot %
RE R, 5 IEH X R84 AR b, AR 2H /N B4R 20
LXRo. ABCAI mRNA Fl LXRa. ABCA1 & 3k
IR 18 S AR (P<0.01) , R BH BT Ay 2 455 78 52380 T
LXRa/ABCA1 il fEAH I R NG Rk B2 T
VA, 12238 e, 2 R E A G AR, R UE AS 1Y
KK, BizE CME RIS N, LXRo. ABCAI
mRNA 1 LXRa. ABCA1 & /K2l T e, 23

NC M
LXRo S s s S — () | ]),

s -

3 Western blot ¥l LXRa. ABCA1 & %1k

Fig.3 Western blot detection of LXRa and ABCAL1 protein
expression

CME-L CME-M CME-H P
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H BH B AR AR R . S ARIZE A L, £55R g Y 3R
SEIE W (P<0.05), ¥4H] CME &85 -4
LXRa 1 ABCA1 M3k, #ih LXRa/ABCAL1 i i,
IXATREE: CME #liifil AS AEEZEHLHIZ —(& 3. % 2).

#2 CME X AS /NEUHZHZE LXRa, ABCAI mRNA KR
FIRMYFE (n=12)
Table 2  Effects of CME on the mRNA and protein expressions

of LXRa and ABCAL in liver tissues of AS mice (n=12)

205 LXRo mRNA  ABCAI mRNA LXRa ABCAI
NC 1.00+0.08 1.00+0.07 1.00£0.06  1.00+0.06
M 0.42+0.05™ 0.36+0.04"  0.31+0.04™  0.21+0.04™
CME-L  0.58+0.06" 0.52+0.05" 0.45+£0.05"  0.53+0.05"
CME-M  0.72£0.07" 0.65£0.06"  0.68+0.06"  0.76+0.06"
CME-H  0.85+0.07% 0.78£0.07%  0.91+0.06"  0.89+0.06*

P 0.88+0.08% 0.82£0.07%  0.87+0.07%  0.92+0.07*

2.5 CME. ox-LDL %t RAW264.7 {REfE /1. 4HAR
TR AT

2 4 Frzs, 100~200 ng/mL CME 43R5, 4 ity
W ST UERETE 90% LA I, 5 %) B4H TG i 35 22 5 (P>
0.05) . N T EEGZYY)AS B XIS S 0013, Je 4k
CME B i M EE e $E 100 ng/mL., [AFE, ox-LDL ¥
B <50 ug/mL B, X540 M 36 722 0 4870, e BE A
25 pg/mL F+Z 50 pg/mL B, Y0 AR 40 I3 R o
HeEE Rt 50 ng/mL 5 (75, 100 pg/mL), iS58 0t
AFEE . JE4E ox-LDL ¥£#% 50 pg/mL #4755
(Es5.3%4),

4 CME. ox-LDL X RAW264.7 4 (150
Table 4 Effects of CME and ox-LDL on RAW264.7 cells

2.4 CME 3t AS /MR EBNPK NF-«B p65 EHTRIEK
MERAEEF RIS

NF-«B 2 i #8 5 hE SO I AZ O 3% S F- . AS
KA, EALREL . IE R DTAAEITE NF-«B 8 i, 12
fli Az A At . B WEHIRE, J1i5S TNF-a. IL-
6. IL-18 S R PR E R, TE U EIEERES . A
WFgE v, 51 X AR e, B2 p-NF-«B p65 3=
KR EFE(P<0.01), ¥R AS FREIR IS NF-«B
PNEI . CME ZH B 3 T 5, p-NF-«B p65 &4
ARG, S22 R SR R i, &5l d CME-H. 5 BHPA: )
RE4H 2307, LW CME 0] A5 % BH W7 NF-«B 38 % 3%
Wo AN, 5 IEH G BE A e g, B A 4H R GE N T
TNF-a. IL-6. IL-18 B3 J+& (P<0.01), LBt AS AR
AT M JRHR R Ge AR NRE M & A ; CME 2H 28 0E -1 Rl
FIE T W3 BRI (P<0.05), 5 p-NF-«B p65 #ad—
e, YA CME il i ] NF-«B 8 B, 0i/0 R e 4
R (E 4. 3% 3).

NC M
NE-cB p6s M M SN N S g O° D2
p-NF-+5 pos | R 05 2

K14 Western blot Kuilll NF-xB p65 #1171k
Fig.4 Western blot detection of NF-«B p65 protein expression

CME-L CME-M CME-H P

# 3 CME X AS /PR ESIK NF-«B p65  F 35 K L
SAE K F IR (n=12)
Table 3 Effects of CME on the expression of aortic NF-«B p65
protein and serum inflammatory factors in AS mice (n=12)

#HH)  p-NF-«xB p65 TNF-a (pg/mL) IL-6(pg/mL) IL-18(pg/mL)
NC 1.00+0.08 12.53+1.82 8.22+1.23 6.53+1.02
M 1.85£0.18™  85.32+7.63"  62.55+6.85"  4525+4.84™
CME-L  1.21£0.13 62.55+6.54"  45.84+524"  32.53+3.56"
CME-M 1.08£016"  45.22+4.82"  32.66+3.81" 24.86+2.87"
CME-H 092+0.11"  32.16+3.56"  22.37+2.56"  15.62+1.82"

P 1.08+0.10" 29.83+£3.23"  20.52+2.33"  14.24+1.65"

CME il IR ox-LDL ML T bz RN RS
(pg/mL) (%) (ug/mL) (%) (%)

0 100.00+4.24 0 100.005.02 3.25+1.12
100 96.61+3.39 25 96.04+3.84  45.64+6.24°
200 92.04+3.87 50 92.36+4.56  72.47£5.81"
300 86.20+3.03" 75 85.17£5.23"  78.92+4.35™
400 71.31+3.63" 100 73.58+6.81"  81.54+3.76™

H: SR L, "P<0.05, TP<0.01,

ox-LDL O pg/mL ox-LDL 25 pg/mL
ARSI [é ."_.' ey V'S

0x-LDL 50 pg/mL

ox-LDL 75 pg/mL  ox-LDL 100 pg/mL
DEIEA] Ny DO T
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K5 ox-LDL X} RAW264.7 4 Hf) 5
Fig.5 Effect of ox-LDL on RAW264.7 cells

2.6 CME X} RAW 264.7 EREAERCATETIER

5%} REZEAH EL, BERUZH RAW264.7 40 Mo P4
TC. CE. FC & B #FJH=(P<0.01), CE/TC Eb{EM
X HEZH 34.26% FI % 59.19%, $#£75 ox-LDL & 5%
5 W 24T i L P B A i IR k. 48 CMIE T U,
AL PN TC. CE ¥ H 55 7] B 4K #i P 4 1K ( P<0.01)
(F5).

5 CME Xt RAW264.7 F b2 it fIE R e e IR AR 5
Table 5 Effects of CME on cholesterol homeostasis
in RAW264.7 macrophages

1%  TC(ug/mgpro) FC(ug/mgpro) CE(ug/mgpro) CE/TC(%)
C 34.21+2.48 22.49+1.35 11724121  34.26%1.85
M 76.62+4.54"  31.27x1.56"  4535+1.12"  59.19+2.96”
CMEL  57.53+4.28%  2925+1.52#  28.26+2.85%  49.12+1.52%
CMEM  51.87+3.96"  27.33+1.47%  24.54+1.61" 47.31+1.28"
CMEH  46.23+3.68%  26.11+1.39%  20.12+1.32%  43.22+1.14%

55361 FEZHAH b, AR ZH B IBEAN L PPARy . LXRo..
ABCAI mRNA L\ K 85 FIAHX Rk 5 W BRIk (P<
0.01), $&7~ ox-LDL il JIH [ P36 5% iz S Bt i AH
KHEEFRIA ., CME AHBEFI&F S, PPARy. LXRa.
ABCAI mRNA PR FE FAAHRXT FRIR B 2L MG, 257 i
fRAsiPE A, B CME i i RAW264.7 I 4 i
PN H [ 3t e s, ] Et 0 o) UL T P 45 1, AT 751)
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6 CME %I RAW264.7 EL Wi 4 i AR [ s e bR i o 15 7
Table 6 Regulatory effect of CME on the cholesterol stability state of RAW264.7 macrophages

2H 51 PPARy mRNA LXRa mRNA ABCAI mRNA PPARy LXRa ABCA1
C 1.00+0.08 1.00+0.08 1.00+0.07 1.00+0.06 1.00+0.06 1.00+0.06
M 0.35+0.04" 0.42+0.05" 0.36+0.04™ 0.23+0.04™ 0.12+0.04™ 0.15+0.04™
CMEL 0.52+0.05" 0.58+0.06" 0.52+0.05" 0.48+0.05" 0.38+0.05" 0.35+0.05"
CMEM 0.75+0.06" 0.72+0.07* 0.65+0.06" 0.72+0.06" 0.52+0.06" 0.72+0.06"
CMEH 0.92+0.07" 0.880.08" 0.78+0.07" 0.95+0.07" 0.81+0.06™ 0.89+0.06"
IRAFAER S ox-LDL 755 114 H [ BE R 25 i R R o &
A SRy
e, (El 6.3k 6), XCA’/\) y Y
c ¥ O &
C M CMEL CMEM CMEH
PPARy M. S S S S 5S D2 NFAB 065 _ 65 kDa
p-NE-kB p
R e
LXRo - S 50 D2 practin ] -2 0o
Q\X
Gappr | . - 56 D W o P
S @‘O 9 g
Kl 6 CME X RAW264.7 A PPARy. LXRa, c & O o

ABCA1 KK
Fig.6 Effect of CME on the expression of PPARy, LXRa
and ABCA1 in RAW264.7 macrophages

2.7 CME #iiHl RAW264.7 EREZRRE NF-«B {5 S8 8%
X HR 4 Fe g, BRI p-NF-xB p65. TNF-a.
IL-6. TL-18 FE /K- R EBN, TNF-a., IL-6. IL-18
mRNA /K353 FH(P<0.01), BiB] ox-LDL B E
WEZH IS, e NF-xB p65 It Hoi e 1k (p-NF-xB
p65), Btk p65 A4 A48 4 R+ (TNF-a. IL-
6. IL-1p) B9 3 F X 38k, B e dF H g s 3R ik,
CMEH #Hi¥ p-NF-xB p65. TNF-a. IL-6. IL-18 £25H .
TNF-a. IL-6. IL-18 mRNA 7K F 5%t BB 4H TG i 35 25
S, UL CME AR B JCFEPE, SR b, CMEH+
ox-LDL 2H 4 p-NF-xB p65. TNF-a. IL-6, 1L-18 &
M . TNF-a. IL-6. IL-18 mRNA 7K F- i 35 & AIK (P<
0.01), BiH] CME il i $ il NF-«B 38 % & 3P RAE
JAME7.3%£ 7).
2.8 CME j@id NF-«B i LXRo/ABCAI {5 Si@
5% R Fb R, BEAILH p-NF-«B p65 . 3& 3,

- [ T 2 o
16 A 0>
11 I ** >
f-actin — 42 kDa

Kl 7 CME #i#] RAW264.7 EEANIE NF-xB {5518

Fig.7 CME inhibited the NF-«B signaling pathway
in RAW264.7 macrophages

ABCA1 3 REAK(P<0.01), 327~ ox-LDL A] i i
i NF-«B 3 155 & 40 M SR S8z, 300 2 A P~ IELTS]
RSy . HBEAIZH L%, CMEH 41 . BAY11-7082
ZH p-NF-«B p65 7K F i &K, ABCAL W 284
(P<0.01), 8 CME 1] i i 7l il NF-xB p65 5§18
1k, % 45 NF-xB X LXRa/ABCA1 18 B 030 1, %
2 ABCAIl F#Eik, 5 BAY11-7082 4H L4, CMEH+
BAY11-7082 #H p-NF-xB p65. ABCAl. TC. CE
CE/TC b IE #2257 (P>0.05), UiHH CME JZ&il
E P NF-«B 8 1%, [A482845 LXRo/ABCAL 155
T A AT (& 8. 2= 8).

%7 CME il RAW264.7 FLVEZNAE NF-xB {5 5
Table 7 CME inhibited the NF-xB signaling pathway in RAW 264.7 macrophages

20 51 p-NF-xB p65 TNF-o. mRNA IL-6 mRNA IL-18 mRNA TNF-a IL-6 IL-18
C 1.00+0.05 1.00+0.10 1.00+0.08 1.00+0.06 1.00+0.10 1.00+0.08 1.00+0.06
M-+ox-LDL 3.25+0.21" 5.82+0.34" 4.67+0.29™ 4.13+0.25™ 3.124£0.20" 3.45+0.18" 2.86+0.16™
CMEH 1.12+0.07 1.08+0.12 1.11£0.09 1.05£0.07 1.05£0.06 1.020.05 1.03+0.04
CMEH+o0x-LDL 1.58+0.15" 1.46+0.22% 1.64+0.17% 1.55+0.14" 1.48+0.12% 1.55+0.10" 1.42+0.09"

# 8 CME ifijd NF-«B Ji#% LXRa/ABCAL {55 5
Table 8 CME regulated the LXRa/ABCA1 signaling pathway through NF-«xB

2H 5 p-NF-xB p65 ABCALI TC(pg/mg pro) CE(ug/mg pro) CE/TC (%)

C 1.00£0.08 1.00+0.06 35.24+1.34 12.52+1.08 35.51£1.03
M 3.63+0.15™ 0.12+0.05™ 75.75+2.15™ 42.95+1.94" 56.67+2.04"
CMEH 1.47+0.11* 0.82+0.07* 43.52+1.73* 19.33+1.22" 44.37+1.03"
BAY11-7082 1.43+0.09* 0.85+0.06* 45.81+1.54* 18.64+1.13" 40.61+1.02"
CMEH+BAY11-7082 1.42+0.10% 0.83+0.08* 41.26+1.62* 17.16+1.05" 41.51£1.03"
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Fig.8 CME regulated the LXRa/ABCALI signaling pathway
through NF-xB

3 He54ER

WEFE o, = AR ARDEHE 3% 1) ApoE-/-/IN B IfiL ¥/
TC. TG. LDL-C 7K~V & 3 55, HDL-C 7K1 i %
%, [FIEHCERE AT AT AE W5 22 Tk -5 A A BE i AR o il
CME #5520 ] ) AR i P b i 5% R 7wy, — 7
1, CME 38 3 i R P PR 5T A H DG i 1,
Wb TC. TG W24 S # AR O — 7 T, ik 3 58
HDL-C 415 0% 0 [FE W50 5432 T RE, (e 8B 2 4y
JIEL [ st e T 9 e s 54 g, Bre VR g o I A e
MIUTAR . X 5 R 2 RAR R B 04 B AR AL il A 2L 7,
{H CME MIRATE T H s RIS S |
12 Mo 5 I 1 A 22 PP 4, Tl RE A IR/ FH S8
AT AR BT ROR

JIEL ] 306 5 3 B i S AS 2B B G R BT, il
LXRo/ABCAL1 iffi B J2 P8 955 % o 182 i 4% 05 5 il
%o LXRa {F MAZASZAR G s R 5, vl 30E T U 2k
ABCAI WF2iK; ABCAL 1E N B MELAE B - A9 IH
[ W 5% 3z 2 11, BEKE 40 M Py 22 4 IR [ B A is 5
HDL FirfA<, M BH - AR B 5 20 i N & RO Ak
YIRS, A FE R B, LXRa. ABCA1 HFRIARE
i CME 7 i 2, 2Rl Eiart . 4
RSB — 2L B UE T X —HLH], CME 7] 51 AR
HUFEARANME PN TC. CE &, 1J# LXRw/ABCAL i
BEEAH S SE N F B3R a8, B il i IR 4 AT i
DA CME G838 11 10% LXRo/ABCAL {555 1%, 14
58 I e PO AR s Mt RE T, MRS REIMAL 7R A1 it
BT Al

P2 JAE RV S AS BEBRJE R SRR AE A F
BB ZR, 1] NF-xB 38 B2 8458 90T SN A% LA
. 76 ASIARE T, ox-LDL. A Ak WV 15 25 il 38 7T 33
i NF-«B i B, e iFEIE 22 K+ (TNF-a. IL-6,
IL-18) KERL, #E—E 5 B VEARME . ke 4=
T LA RE , IR BEER S e S 443200 . AR o &k B,
CME W] FI| AR PE AT #] NF-«B p65 HY3IE, FH40
HMR R BEF IR, HPt R Sy TH2E . A
SINHLHI B 5T E— A UESE, CME 1] 38 i3 31 i) NF-«B
p65 HIBEIE 1L, BH 1k H A5 S & KT )5 s FIX
I, i/ TNF-a. 1L-6. 1L-18 Y5 5REK, 5
FEE R, LI A NF-«B #5305 BAY11-
7082, CME 5 BAY11-7082 BE-& ALFRZH 7E p-NF-xB

p65 7K. ABCA1 ik K 0 [H B4R i F8 #r (TC.
CE. CE/TC) I 55l ffi FH BAY11-7082 40 G i 3
25, #&75 CME X LXRa/ABCA1 38 % i i /6 1
W] HEAKHG T X NF-«B i % 930 . CME e . [
RE P EIRI L] 2 X T2 — 0 S 25 M B4R, UR
HZEHE S D4 AS $RA4E T 5286k

B2, 23 LY (CME) i i I8 #% LXRa/
ABCA1 FI1 NF-xB g 25420038 i, P [R] 52 80 98 5 iR
RS S 0 SORE S 7, B 25 he sl kR A
TEAEH, =22 0T R P AL S50 3 . CME B¢
4| 23 RS, ROE BIF L R BT G sh ke L
MIThREVE B Sh ek Bh 259, S5 LT R AL pA— G PRl Sy
BOUE KM LE SRR B RFS b
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