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[ ABSTRACT] Aim  To explore the effect of the compatibility of Alisma and Atractylodes on relieving atherosclerosis
(As) in ApoE™ mice and the correlation with reverse cholesterol transport. Methods ApoE™" mice were fed with a
high-fat diet to construct an animal model of As and treated with Alisma and Atractylodes.  The wall thickness, lumen di-
ameter of common carotid artery were measured by ultrasound. HE staining was used to observe the morphology of the ar-
tery, and lipid deposition in the liver was observed by oil red O staining.  Inflammatory cytokines such as tumor necrosis
factor-a( TNF-a) , interleukin-18 (IL-1B8) , matrix metalloproteinase-2( MMP-2) were test by ELISA, and matrix metallo-
proteinase-9( MMP-9) and blood lipid components serum total cholesterol (TC) , triglyceride(TG) , low density lipoprotein
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(LDL) and high density lipoprotein( HDL) were analyzed by automatic biochemical analyser. = Western blot was used to
quantify the expression of silent information regulator protein 1 ( SIRT1) , liver X receptor a( LXRa) , ATP-binding cassette
Results The

compatibility of Alisma and Atractylodes not only significantly repressed the wall thickness, lumen diameter of the common

transporter A1( ABCA1) and scavenger receptor class B type I (SR-B I )in the ApoE™" mice liver.

carotid in ApoE™" mice, but also reduced the deposition of lipids in the ApoE™" mice liver.  Treatment with Alisma de-
coction caused a drop in serum MMP-2, MMP-9, TNF-a, IL-13, TC, TG, LDL and increase in serum HDL.  The ex-
pression of SIRT1, LXRa, ABCA1 and SR-B I were markedly up-regulated in the ApoE ™ mice liver treated with Alisma
and Atractylodes. Conclusion It was suggested that the compatibility of Alisma and Atractylodes promoted reverse
cholesterol transport to reduce liver lipid deposition, suppressed inflammation and improved the morphology of artery via

SIRT1-LXRa-ABCA1/SR-B I pathway.

It exerted the protective effect in the occurrence and development of As.
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type I, SR-BI) J2& 5 % £ i 25 1 (high density lipopro-
tein, HDL) RS Y 45 32 14 3l 1 5 HDL Bt X /i 5
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J& T-80 CHRF, WAV K EE 1S pm, 2 0 &
HAR-Fae HA,ALFRHMENR,
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Figure 1. The wall thickness, lumen diameter of bilateral common carotid artery in ApoE™~ mice
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Figure 2. Serum levels of TC, TG, LDL and HDL (n=6)
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Figure 3. Serum expression of MMP-2, MMP-9, IL-1B and TNF-« (n=6)
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Figure 4. Representative HE-stained arteries obtained from ApoE ™ mice (100x)
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Figure 5. Representative oil red O staining liver obtained from ApoE™ mice (100x)
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Figure 6. The expression of SIRT1, LXRa, ABCA1 and SR-B I in liver (n=6)
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H ABCA1 HI SR-B I Rk ¥ i, JHME 4 g Jot T AR i
FOE; UL 25 R R EYS A R B T DL
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IR AR ST AR SE T PR TS R Bl T T
RURUFIE LXRa 3L BT, i — 22 B T35 H
AREAIE T LXRa-ABCA1/SR-B [ /5 RCT i k& #%
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Pl SESERFSY & B SIRTI 5 As %5 Y AH 5%,
SIRT1 By Sk = 2 5 i i A% 5 5 5, M 42 F
AT 24 SIRT Mg 15 M 1E % B, 5 LXRa 405
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FIREE- KA R B TS FOREC R T
Ja A B SIRTI \LXRa ,ABCA1 & SR-B | #y3%
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KU/ ECM (IRRA# K VSMC (IS R RS | 28t 1l
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B B TS R BCARRE S M AT SIRTI 2l I 45
BEJAE , T VSMC 38 58 S 8 1 5 Bl 48 5 )R BE
BTN, B 1 As BEH BT AL,

Zr b ARBEGE AR SE T TS FOR B (38 i 2
ApoE ™ /INEUFFE SIRT1 . LXRa , ABCA1 #1 SR-B 1
(R, BAsR RN RCT [RE T, B3 B A Rl K
[FIEF3E 3 STRT 0] 5 4 PR 4300, BHL 1k i 72 R 34
JEFNIMAE PR e 2RI As BIVERT, 15T M5
15 HARFURIRYT As P4t 1 IR HLml S SC IRk

(M. B PESRFHDHR PR
B KA IR o B P G R 4 A BT R IR R AL S
BEE)

[ &% k]

[1] Summerhill VI, Grechko AV, Yet SF, et al. The athero-
genic role of circulating modified lipids in atherosclerosis
[J]. Int J Mol Sci, 2019, 20(14) . 3561.

[2] Shankman LS, Gomez D, Cherepanova OA, et al. KLF4-

dependent phenotypic modulation of smooth muscle cells



CN 43-1262/R " [E S fikalifb 44 it 2021 455 29 %55 4 #]

293

—
o)}
[

[10]

[11]

[12]

[13] Xue X, Chen T, Wei W, et al.

[14]

[15]

has a key role in atherosclerotic plaque pathogenesis|[ J].
Nat Med, 2015, 21(6) : 628-637.
Van Eck M. ATP-binding cassette transporter Al; key
player in cardiovascular and metabolic disease at local and
systemic level [ J |. Curr Opin Lipidol, 2014, 25 (4):
297-303.
Sonett J, Goldklang M, Sklepkiewicz P, et al. A critical
role for ABC transporters in persistent lung inflammation in
the development of emphysema after smoke exposure[ J].
FASEB J, 2018, 32(12) : f§201701381.
Ou X, Gao JH, He LH, et al. Angiopoietin-1 aggravates ath-
erosclerosis by inhibiting cholesterol efflux and promoting in-
flammatory response[ J]. Biochim Biophys Acta Mol Cell Biol
Lipids, 2020, 1865(2) : 158535.
Westerterp M, Gautier EL, Ganda A, et al. Cholesterol
accumulation in dendritic cells links the inflammasome to
acquired immunity [ J ]. Cell Metab, 2017, 25 (6):
1294-1304.
Valacchi G, Sticozzi C, Lim Y, et al. Scavenger receptor
class B type I a multifunctional receptor[ J]. Ann N Y
Acad Sci, 2011, 1229 E1-E7.
Costet P, Luo Y, Wang N, et al. Sterol-dependent trans-
activation of the ABC1 promoter by the liver X receptor/ret-
inoid X receptor [ J ]. J Biol Chem, 2000, 275 (36):
28240-28245.
Feng T, Liu P, Wang X, et al. SIRTI activator E1231
protects from experimental atherosclerosis and lowers
plasma cholesterol and triglycerides by enhancing ABCA1
expression| J|. Atherosclerosis, 2018, 274 . 172-181.
Grefhorst A, Oosterveer MH, Brufau G, et al. Pharmaco-
logical LXR activation reduces presence of SR-B I in
liver membranes contributing to LXR-mediated induction
of HDL-cholesterol[ J]. Atherosclerosis, 2012, 222(2) :
382-389.
Zhou Y, Cao ZQ, Wang HY, et al. The anti-inflammatory
effects of Morin hydrate in atherosclerosis is associated with
autophagy induction through cAMP signaling[ J]. Mol Nutr
Food Res, 2017. DOI: 10. 1002/ mnfr. 201600966.
ZEYRVE, BPRIRE, EEZ]. S G R AH S5 BE
[J]. BURPEIRR, 2017, 24(04) ; 56-60.
Effects of alisma
decoction on lipid metabolism and inflammatory response
are mediated through the activation of the LXRa pathway
in macrophage-derived foam cells[ J]. Int J Mol Med,
2014, 33(4) . 971-977.
MR, JYEEE, BT, A ST O U RORIRT
REINIHILT]. KRB E R, 2014, 30(4)
620-622.
MR, BRzaxk, B, 5. AR L BIRC RS

[16]

[17]

[18]

[19]

[20]

[21]

[23]

[24]

[25]

[26]

[27]

e I MLAE DR S L A Ao B R IR 32w [ ] R R I
AR, 2018, 9(19) : 112-114.

BESAR, 206, B B, S5 IS B AN i R Ak
R TR B LXRo Al ABCAT Fk M T]. h
kA fk 24, 2013, 21(11) : 971-976.

Hsieh V, Kim MJ, Gelissen IC, et al. Cellular cholesterol
regulates ubiquitination and degradation of the cholesterol
export proteins ABCA1 and ABCG1[J]. J Biol Chem,
2014, 289(11) ; 7524-7536.

Lee-Rueckert M, Blanco-Vaca F, Kovanen PT, et al.
The role of the gut in reverse cholesterol transport--focus
on the enterocyte [ J ]. Prog Lipid Res, 2013, 52(3):
317-328.

Bashore AC, Liu M, Key CC, et al. Targeted deletion of
hepatocyte Abcal increases plasma HDL ( High-Density
lipoprotein ) reverse cholesterol transport via the LDL
( Low-Density lipoprotein ) receptor [ J ]. Arterioscler
Thromb Vasc Biol, 2019, 39(9) . 1747-1761.

Meng XD, Yao HH, Wang LM, et al. Knockdown of
GASS5 inhibits atherosclerosis progression via reducing
EZH2-Mediated ABCAl transcription in ApoE™" mice
[J]. Mol Ther Nucleic Acids, 2020, 19 84-96.
Thacker SG, Rousset X, Esmail S, et al. Increased
plasma cholesterol esterification by LCAT reduces diet-in-
duced atherosclerosis in SR-BI knockout mice [ J]. J
Lipid Res, 2015, 56(7) : 1282-1295.

Huang L, Chambliss KL, Gao X, et al. SR-B I drives
endothelial cell LDL transcytosis via DOCK4 to promote
2019, 569 (7757 ):

atherosclerosis [ J ]. Nature,

565-569.

Korporaal SJ, Meurs I, Hauer AD, et al. Deletion of the
High-Density lipoprotein receptor scavenger receptor Bl in
mice modulates thrombosis susceptibility and indirectly af-
fects platelet function by elevation of plasma free
cholesterol[ J]. Arterioscler Thromb Vasc Biol, 2011, 31
(1) 34.

Lake NJ, Taylor RL, Trahair H, et al. TRAK2, a novel
regulator of ABCA1 expression, cholesterol efflux and HDL
Eur Heart J, 2017, 38(48) ;. 3579-3587.
Le Lay S, Robichon C, Le Liepvre X, et al. Regulation

biogenesis[ J].

of ABCAL1 expression and cholesterol efflux during adipose
differentiation of 3T3-1.1 cells[ J]. J Lipid Res, 2003, 44
(8): 1499-1507.

Peng L, Yuan Z, Li Y, et al. Ubiquitinated sirtuin 1
(SIRT1) function is modulated during DNA damage-in-
duced cell death and survival[ J]. J Biol Chem, 2015,
290(14) : 8904-8912.

Chattopadhyay T, Maniyadath B, Bagul HP, et al. Spati-
otemporal gating of SIRTI functions by O-GlcNAcylation



294

ISSN 1007-3949 Chin J Arterioscler, Vol 29,No 4,2021

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

1%

is essential for liver metabolic switching and prevents hy-
perglycemia[ J]. Proc Natl Acad Sci U S A, 2020, 117
(12) : 6890-6900.

Xi L, Ruan L, Yao X, et al. SIRT1 promotes pulmonary
artery endothelial cell proliferation by targeting the Akt sig-
naling pathway[ J]. Exp Ther Med, 2020, 20(6) : 179.
Lu CL, Liao MT, Yc H, et al. Sirtuin-1 and its relevance
in vascular calcification[ J]. Int J Mol Sci, 2020, 21
(5): 1593.

Kitada M, Ogura Y, Koya D. The protective role of Sirtl
in vascular tissue: its relationship to vascular aging and
atherosclerosis[ J]. Aging ( Albany NY), 2016, 8(10) :
2290-2307.

Mattagajasingh I, Kim CS, Naqvi A, et al. SIRTI pro-
motes endothelium-dependent vascular relaxation by acti-
vating endothelial nitric oxide synthase [ J]. Proc Natl
Acad Sci U S A, 2007, 104(37) : 14855-14860.

Calkin AC, Tontonoz P. Liver x receptor signaling path-
ways and atherosclerosis [ J]. Arterioscler Thromb Vasc
Biol, 2010, 30(8) . 1513-1518.

Salminen A, Astrtom P, Metso J, et al. Matrix metallo-
proteinase 8 degrades apolipoprotein A-I and reduces its
cholesterol efflux capacity[ J]. FASEB J, 2015, 29(4) .
1435-1445.

Ohashi R, Mu H, Wang X, et al. Reverse cholesterol
transport and cholesterol efflux in atherosclerosis [ J ].
QJM, 2005, 98(12) . 845-856.

Huang WC, Sala-Newby GB, Susana A, et al. Classical

macrophage activation up-regulates several matrix metallo-

E-15E - mE -

[36]

[37]

[38]

[39]

proteinases through mitogen activated protein kinases and
nuclear factor-kB[ J]. PLoS One, 2012, 7(8) : e42507.
Chen Q, Jin M, Yang F, et al. Matrix metalloproteinases :
inflammatory regulators of cell behaviors in vascular formation
and remodeling[ J ]. Mediators Inflamm, 2013 928315.

Biick M, Ketelhuth DF, Agewall S. Matrix metalloprotei-

nases in atherothrombosis [ J ]. Prog Cardiovasc Dis,

2010, 52(5) : 410-428.

Kim YH, Ju BE, Lee SJ, et al. SIRT1 attenuates PAF-
induced MMP-2 production via down-regulation of PAF
receptor expression in vascular smooth muscle cells[ J ].
Vascul Pharmacol, 2015, 72. 35-42.

Zeng HT, Yc F, Yu W, et al. SIRT1 prevents atheroscle-
rosis via liver X receptor and NF-kB signaling in a U937
cell model[ J]. Mol Med Rep, 2013, 8(1); 23-28.

[40] Liu P, Wilson MJ. miR-520c and miR-373 upregulate

[41]

[42]

(3o

MMP9 expression by targeting mTOR and SIRT1, and ac-
tivate the Ras/Raf/MEK/Erk signaling pathway and NF-
kB factor in human fibrosarcoma cells [ J]. J Cell
Physiol, 2012, 227(2) . 867-876.

SRFAE, FMNGERT, J7 &, F. MIRPETE AT NAFLD K
BT IIE S E A7 508 B AH G 8 LRGBS R [T ] R
SRS, 2017, 23(5) : 90-94.

Han CW, Kwun MJ, Kim KH, et al. Ethanol extract of
Alismatis Rhizoma reduces acute lung inflammation by
suppressing NF-«kB and activating Nrf2[ J]. J Ethnophar-
macol, 2013, 146(1) . 402-410.

ZIHF)

fEEEIE

K FAECH FE SRR A28 ) 2021 4F5 29 4255 3 WIC A IERR I 16 %0 g B BUE RS kA v s e AR 35
SRS EERE AL AR G PRI ) — 30, PAVE R S0, K am A /3 sk su e i AE IO R 22 5 | B0 S 1E Oy v [ o = A
F bt P A EE Be Rl , e !



