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[ Abstract ] Atherosclerosis (AS) is a common cardiovascular disease. The establishment of an animal
model similar to human pathological changes is the major tool for studying the prevention and treatment of AS
and understanding the complexity and mechanisms of AS. In general,the AS animal models are based on the
abnormal lipid metabolism and plaque formation induced by high-fat diet,and is constructed by means of indu-
cing vascular calcification, immune inflammation, mechanical injury of arteries or modification of related
genes. Rats, mice, Guinea pigs,rabbits and miniature pigs are often used. Different animal models of AS have
their characteristics in the aspects of modeling method, animal model and cycle. This paper elaborates and
compares the animal models commonly used in the AS study and their characteristics in order to provide refer-
ences for the AS research.

[Key words] atherosclerosis;modeling method;experimental animal;review

2l B RE A0 CAS) S — Bl i P i o - 2 P 2
o L5 B S o 91 A e 0 0 Bl TR | 2 O LA
FEAF . 2020 AFFp Oy I A i BRE 4T 5 91 B AR
29 3. 30 AC N0 ML A » AR R — ELAR ST L
WIERNLIN BT Z 1. AS B DR A4 8t 1
A VPR B e AR o IS AN O e A . 2016 4F
HIER A 240 5 ANBET AS, 0 LA SR SE TN
By 6154, 5 BT SE TS NBUHY 2560, 2020 4R AE 4
PR 30~79 % ABEH A 19, 4 AL N BA A R R JEE I
Wi AS FAE  AS B ™ B 5 005 A fe e

ASHEAE BRI EA 6 B | BUJE m W) B L . 3l
ok P R IO A T SRR i R 1 T P R A
22 IV 1S 6 G i L W TR A . T R A
S FE R W7 2% 50 AR R L Bl Bk P 3R TR B 0 %

U BB HE o Y AL AR BR O ] A e
T AZ A AS R A - 15 Bl bk A5 I B 1 3 R A 1 38 L
AN JZE Z B B it . IV TRY s A 40 i A i T B R
TR A IR A% L) IR B L 5 R 1™ B N
Tl o 1 2l K BE 3 J5 L P JI5E 1 T UL 200 M A R P IR Y
Ja1a) B B HE B 2 6L A .V R R A W A B £ 4 2
i LU B v BP0 UL 40 M A1 3] 2L L BR R b L B
K B[R] R B A e o VIR 74 i A A A2 & A IV
RNV A 72 F) BE ity b bR R 78 AT Bl 2 T 1 e 2L oM
DG RESRA

FURG M AS S50 S W AR = 2050 3o v E [ e
o5 R AR 5 8 B EL 5 N A A2 AR L L O R 5 A
— . ERZHAS LR P L S YA B
PR IR TR e T Rt e 1 3R L 0 WL B R 04 AL 45 I

x HEWMB:EFAARB¥IEETH 1760735 ; = A B RBHE £ W (202002AA1000055,202102AE090031-3) s Z & BHET-= 1 Hh I

25K 2L 4 4 TR 5 0 H (2019FF002-006)
# ,E-maiil: 13330431529@163. com,

TEB R A A (1996 —) AR B L HFI L RN PRI IF L SR BT, ©

1= 1F



T AEF 2022 8A%51 4% 164

RAEST AR AS BRI 5 RS S ML L FLRE
MTFHRELGT . BT —F 5 A KL
M PR 3 BUAARA 2 422 30 1) s Wy B LR AR 5T AS K
BLHI TR ARG T T 2590 1 K e

1 3z %

FIAE AS BRI S 20 5y T 3R A » RE LA & B AL
ARG 25 B b FEOE EAT WA A AR AES L AL
sh) b1 B 5 NI & 5 fE B A& Kk
A% FHT. W T AL AS BT Sl Y665 R R D
BB /N U R S L 25 R R, L3R L

2861

1.1 XA

KA 45 7 JH R B . 9 ik i s e DL & R
05 v JIEL 2 1) K B BB R JR K AS AR L LR B A R
A I R AU R . T B A A T R BE PR 6~
8 JH W HEME Wistar 8f SD K. ZHAO 29 3%/ SD
KB4 T @ IR CB I E B 3. 0%, 3 ik 7 R
81.3% . J& W 10. 0% . #EHE 5. 0%, N & Bl S W% nE
0.2% JHER4M 0.5 %) MEFE 9 F 45 A 4EA & D3 g7
AS KRR,

x® 1 LA E A AS KRB MK L&

=1k (N

B

KA i

C57BL/6]J /]NER

TR BIVAT e A L A - i I K

ApoE™/ 7 \LDLr '~ /MR )
P ¥ 7 f

o e UEL ] A £ U BT T 5 N S I [ R A

Trhgfe il 7= 4

AR R T AEAFRE 5 RN IS AR TEIHAE , A v R GRS B L R K 5 A

Fe Mg IACHHAF 1 22 57

AN T B B W B RS S RN B R AS i A s )
BRI REA A IR

JRAS BAR LA ZY A 5 T IR R DT

AN IR B B SR A B S N AP AR 2
5t 3 ANRE A RTE R B 2 0 ILRE B8 2 &2 A A2

AN RETE W 9 5 72 5 BT 5 41 0 85 20 o 5 ik — 25 F 5

R ERT R B AS B HBLH
» S S B 3 BB T 5 A ARt S P A AR T A B 0 < 09 0
: S g 4 5 B 7 7 1 5 I 24 P 0
S AS % RS A P25 TR Y 15 )
SN i?;" BORRME SRR I ARSI SN o o e o A 325
1.2 A FRZE ASHRFEABEZN Y Z —., EWIEE

C57BL/6] 4l & /)N B 6B I ok #4 # AS B, 5
15 % BE 7 1. 25 % JH [ A L 0. 5 % IH 2 1Y 5 R 1k £ e 35
14 J& 298 B iy JIH [ O 6E FNECCAE 09 R B BE B 4F AS
RS AR A BN AT R R A s Bl IR
GEER RS DNA 6] U5 5 41 8 A 19 B 5 0 .
BT SE R s /N B PR DAk 3 PR el D RO
RO AS 45 B R o i 2 Bl B R R B B B )
AR EXTHEFE AS 43 HLH A W 7R & 2 dE
WEE, HATH M FSE N RAE ApoE T MR
A LDLr "~ /NEL. BF5E % B0 3 G kL 3% ApoE
NEUATIE B AS BE S, LDLr © /N LR 2 3/ G
A IR S, ApoE T T /N L LDLr T /R
9 738 T R B B, T DL ApoE T BRI R Y2 F SL 5
P AS BFgEH
1.3 BR

KBRS NEE 2 Z A BT H 2 F 3
fREE M. IR AR5 ANREL Bah 5 A%
A AR P JH L[] 52 5 R 3 e A 3T 3 2% 5 K BRI
M2 i B LDL A AL B A H L2 b %5 KR
X6} e JIEL R R o R L 3 R R R A v IEL [ )
B — B [a) J5 BPAT JE p R AS BEdR
1.4 %%

FI R 5 AR AL 2 3k JEL 6] 5 15 4% A% 2R 1. EL R i o
VEVE R W RE S5 R S B AS AT L Mgt AS
TR 0 R 3~4 H IS BT Y 22 R E A Rl H A
TR P B R s R K £ IR A 2 ik Bk 2 4
V5% 75 1 5 E S Bk & AR s RERE AL A8 L (AR
T BTG 25 K e 0 e IE [ R ) S O
JIEL T 2 IR & K B AR ORE RN 7 MR R R = BUI8 W T RN
R A, 1ZIDORO 2% P v H [ B ik £ 0. 2%0)
TR =5 2 ke 9 9 Rz 30 R 75 S 0 2L 9 s BT S
Kk AS A,
1.5 A

INEURE A AS Shi B B N FAR R s ). A
A B A ) 2 S AR R /N LR RN R R AR A
LK Bl Bk O e 0 2548 90 Yo 45 A KA [R) A% 5 s 2 A 4
RN E S5 A0, T BRI, NG
AS B AT VR R B T H B KRR /N B4 At/ 3
YRR 5T Fp 3R AT 0 HR B Ak R N2 AS 259 19 JF
KL ZHAO S5l i 4 T A & o As /R
JIE [ P s o PR L A I R B 6 S H IR T 3l ik RS B0 Bk
HELBEHO A L 8 A~ H Stk 3 Bkt BEBE B AR L 12 A
AT I EZ S kAR & Bl AS 95 748, 5 ™ A3 07
BT RE A [ R UE AN TR



2862

FIH CNKI B4 B, DLOAS B R hy £ A &R
2010—2020 4 1) FH & SCHk » 48 5 1540 31 A K B/ B
KB A /N BURE O A 45 R PR & . R R R AN
AN ST AS RS ) A O Sk ¢ &2 . L BRI
FEHEERE ApoE " /N B 10 /0N TR R K R A A X6
2 ElEARSE

AS [ RIEZ —J& 1 g B s K & A
e JEL L o MR R R . R Rk BE T K B A TR
S R i SR E AR AS R A 22 S e, TR 2
SRR I Br = O AN N AN 7 N = N i E|
. A T AT AR AR S RO . S AT DA = R T R
f IR, 3 T sh 0 & A (E AR T R KRR
C57BL/6] 2l &2 /N B A PT AS 1y Re, FE R HLE AT
A TR B i T DR R T NN DN 3 A 4R R W R E R
BT DA A A B AT A FR IR R ) R | AR AT R [
AR 5 RE TR b ] 412 w25 i o X I 07 0 JOEL T 5ty I i

oY L R =87 e R (SR N N [ E R e NG <L/

4B F 202258 A%51 5% 164

YRR A (E R R A B TS 5 B 2 A e R R Ry
Mol AS A8 . D BR MR AR Oy S b, PRI A I8 I 2
A D3 RE R E 5T LA R 4 A3 I e S
e AT ST AS A sh B RS , {H = R TR R TR
Bt 5 %F I AE TG.TC F1 LDL-C 2548 4% (10 8 W A —
ERED,
3 BEARSEEHEELEZEDIFS

W EER T E AS KERER, 4i4E % D3
Pk L a7 | BTNl | =k o A A = 11 ol 1
KO- IR Sl kBE  in b AS AR . K BTG IH 2, g 5
W MSCSRATG  ANCHE 25 I TR R AR XETE B AS 9 A8, e i 1 et
VSR 25 T 4k K D3, REA SR m R R K
LIAN 2525 m IS Ak & o5 5 00 [) i B v i I v 5 4 2
RZ D3 12 HFERRIER T8 AS WA, Hix7 ik
Ye R D3 Y25 2 500 5 75 R s L R A A e
AR B AL ST . BTN RAF ST 44 K D3 452
F o FARAT — 2= 5 (F 3D,

*2 NASEANMEAFRBEREMMAMERE YR mAEERELE

" SERIGIRL BREIRE Rl RN ERA HoAlh B i) LIS T 5 )

(%) % %) %) WEIE (%0) (%) & TC TG LDL-C
PN 78.3 1.0 10 0.5 0.2 B 5, Bk 5 12 20 25 66
gL 80. 8 3.5 10 0.5 0.2 HgE 5 4 413 179 493
ApoE /" /g Y 78.5 0.5 — — — g Wi 21 12 25 8 250
ApoE /" /R 68.0 1.0 10 — — A&l 21 12 140 104 1172
5 42 89.0 1.0 10 - - - 12 1486 284 3082
%t 2V 89.3 0.5 5 — — EHR 5. RER 0.2 12 2727 440 3400

— FIR AR
%3 BEZDIWILMEAFNEMHAATR

i PR R 20T R
KR WU 1 RIE M E ST 45 F 60 7 1U/kg M4E/E % D3, IEAEHS 4.6 JEIE#h 10 77 1U/ kg
PN RERTEE 1R — YRR T 60 U7 1U/kg 44 K D3
JoBL AR I IV T 5 60 7 TU/ kg 4E7E R D3, 3 BS54 3.6.9 A& 10 77 1U/kg
PN W 1 RIE K VE ST 60 77 TU/ kg 4i2: % D345 2 I #KHE ST 60 71U/ kg
PN A FIEIG T SR 4 2 3 D3 1%L %48 3 d BRI 70 1U/ kg
B WA 3.5.7 FH IR 70 7 TU/k g M) IS IV ¥ 5 4k 2 % D3 ¥ STl

4 BBRREFS

AS JE— g R RE PR I L A . R R N
T AS WA B Be: N I iy I BT AR B B B e
BRI B 2 24 . 20 M R PR DR B Ak 8 s 81 A0 i
PIE R EREHE T AS R E SRR, RIESH ST E
T8 3 25 T A I AR T AR A A I [T SR AT TR AE
T B G 58 il 5 35 A B e e M R o
4.1 ARKFEFE

IR R S AS AR UM . T AS iRl
TF 5 AR 9 Dt A AT Wl 1] BB T T 0 il 8 A AR 45 A T

WEFT TR R YL RE L B e A R 40 L T 40 Fn B
YA AR AR B s G-I N8R . TIL-6,1L-8 Fl TNF-«
P G AN ) N & A S o Bt 7 A 2 )
BT N AS KL IR A R AR 2 5 A
Y0 AH LA R A S s F — 25 AR O S UK 4 T
T B« FF 308 2 A0 4 0t /N Bl 3% fB A1 VSMC 3 5 L i 78 4%
PEHE AS JG A8 (T8 B, P 2 200 SR A 8 G 22t
T MR B R RE (1 %% JH & L 15 Y0 fif 25 ¥ L5 20 H T
79V FEREERD B FERE b, 22 B S 0 K R 5 T R i
FFER > B M) 3 7 AS BEAY



T AEF 2022 8A%51 4% 164

4.2 HFhiFraxak

J W AR A R S I T IR A R
88. 5 Y0 W3 Al Ak 7. 5 V0 B BBy L6 00 JIH [ [ L4 20 5 il 5
25 7 FH [R) 5 Mg ARk 9 W] R B R WL P 3 B 250 mg/kg
2 L3 1 AR 1D AL HEHT PG 22 K AS B, & B
JIg WRH A A S e 304 K G LN 7K F- B R S o R BRE B
AR B RIS A K R R A AR
AL, [ BF 257 250 mg/kg 4 IMLME A& .15 d 5 FHIK
257 250 mg/kg A IMEAE A 72 d J5 o] DOREE 2 5
FE I PKA BEHIE B8 1015 7K 35 4 5 .
5 MWHRGFR

RE U R 5 N Bz B 40 02 AS g A8 1 B R 56 AR [
R YN A B S Bk P R A ¢ R L OB T
KA G T B R A S 0 AL L JE 16 UK A i O
ST AR SR N 0 BB L I B AS BES . N Rz $
P B35 B 300 Fn Al FE 3 4
5.1 REFHGE

27 T R ) B R R L B B a8l ik
PRI RIS . YANG 285 5% F e & Bk R 451 105 18
F= BNk &5 A v DR RE Y v R T R 5T e 3 Bl Bk s B
T A TR AR T, s A 50 SR T Bk 40475 AR I s g A
L1 Y0 JIH [ 15 %0 3% 3l . 15 % 46 A= il . 20 %6 25 B 6
120 £k 48 Vo33 1l ) i 22 e M /N RS 12 JE s, 30
S BBKLAE PA E E JRE P R R b B X A TR A e, Bl
JkBE b A5 AN [ 2 BE A 85 1k BE B 0P il &
5.2 #hpk4tEk R

V7 15 2 W B R T 3 Jhk A QE ARG O TR) 1 R A
KN B AT AS BEBR T L. F AR D 4
TREEBRE Q0% HERE 8% M 0. 220 NI A
mENE 0.5 Y0 HHER (4. 8% B Eh) I 0k 4T i B ik I
YE.6 JE G WEEE] AS 5 aF . 25+ 45 245 F Wistar
R BRI IR s 7 B 4k A= R D3 () [R] s AT 00
ST Je TR A HE T SR Sl K ok R B Ak R BB
6 EEMENMIER

ML Bl Wy A5 R AN R L R AR A e sl Yy e
RIENA N IF A A5 I m—2XK3d. K
5T 3, ApoE @k BURT LDL 2 4 5 P ik B 5L 3h ik
A4 BB A AS AR . H O H A NS o FF B B (1) B
FRIE, 2T AS S B iR A & W I R )
WIRRL, SEAE M IS 95 %0 1) AS WF T AR & kT 2k g &
FE Bz sl k% B s & A 2 ik Bk = o sh - .
6.1 ApoE A Bk ) {EA

ApoE J& — bl & 1 - 32 EEAE HDE R0 K G o S i
SRR R 2 1 A T A R A SORL ) 45 4 R A
B AE NG AR & 1 AR A AR I B A
b8/ OxLDL %598 B . i 20 30 2K 40 1 9 98 i .
1992 4 PIEDRAHITA %3 o I A6 1 40 Mg 14 5] I
HEAR BT 1 ApoE JE PR a B /N B DA R Oy
B S /N BRI CAE T AS WF5E Y SR B R T T Y
AS BEEEY . ApoE T /N BUIE BRI 3 IR B E1 I RE

2863

FUE Z A FE IR RN FLBE KL ER B AR AR R
EE Il g sl N el =TS =N | S
[ vk B3k 3~5 mg/mL. BAh, Bt = ApoE 23 i
PR A i T R R R R MR R R L R IR
9 AR J I 3R R KO 2 iE— 20 T e i AS
AR HERE

6.2 LDL-R AR JAEL

LDL 32 {4 2 —Fh B 52 44, 8 2 A 5 5 & I8 G A
LDL f4 i & 1 F Ok 4 £ 1f 3% LDL /K-, 38 2 5 4 %6
He 8 A A AL A AR . 1993 4F ISHIBASHI % L 3 [
FIMEHE AR B T Ky #7 LDL-R 3 B g B /0 B, L af 2%
e 3G 2 L i IE [ B KOE TR 5B AS RS . %
BRI 0 R A AT - T G I R 2 P LDL ik 46
S BRI A3AT ACE AL, R, i T = T Rg
LDL 324, LDLr " /] BUBE R il 0 2% 51 72 A\ 8K ik
e JIEL [ I P B A RRAE . B . 5 ApoE Bt ZAE
A EE  LDL 32 (R i ik = X & AE WA 2 . R E , 3%/
RUBL Y 1 AS BEHOIE Al 8 2202 3 F 1 2% B B /K T
1 15 RRE AN LDL A2 A 56 i Hofth D) iE To 56 .

6.3 HuiZEARNHHER

ApoE/LDL &2 {4 X B /) B2 —Fh ol 3 & B i
AS AR 1 B PR 2 AR B G L e AR L
Ft ApoE ' /NELEL LDLr / /NEEE & . ApoE3-
leiden /N BUAE & 35 AT G I (9 N R PE ApoE K-, Xk
WFFE T 5 19 10 g 5 7K -1 AS T 36 R i 2 R 2 438 7 T
REE 4 M v ] L N AR o R A [
FUVH W = BR 7K SF KR FE s B R AS g AE
ApoE " G AE IE H KR b 2 B0 AR 0 O L X AR
AR 5 S 1 AS i B RO e A, [ P AN 5T
FR H T T PCSK9-AAV /N Bl ApoE ' /N Bl 4% |
ApoE" " KHU.LDLr '~ KE.LDLr '~ 2Lk AS
SR Sh P,

TR 5 2 NS T 78 2 008 58 ok d o7 R n] g2k
IF AN/ AS iyt B, SR T 24 1T % 43 B 2l 4 155 75 #0
A AR SRR BR A, AT 38 L RE AR 5 S 560 7 5RO A%
kG E B AL, a7 A & CRIE A HLAE T BD
BESCmE R R0 R AT 2R IF A AS AR ERE , e
B K Y LS v R BB BX 0 LA B 55 11 3l ) 455 7R 4) 75
Ht—H .

2% Lk

(1] v 0 ol 8 f B 5 P s 41 2 5 4. o 0 I
fat e 5 P Al 2 2020 MEZELT . b [ 36 2%k
2021,36(6):521-545.

[2] DONG Z,JING L,MIAO W,et al. Epidemiolo-
gy of cardiovascular disease in China: current
features and implications[ ] ]. Nat Rev Cardiol,
2019,16(4).203-212.

[3] SONG P,FANG Z,WANG H,et al. Global and



2864

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

regional prevalence,burden,and risk factors for
carotid atherosclerosis:a systematic review, me-
ta-analysis, and modelling study [ J ]. Lancet
Glob Health,2020,8(5) :e721-e729.

STARY H C,CHANDLER A B,GLAGOV S,
et al. A definition of initial,fatty streak,and in-
termediate lesions of atherosclerosis. A report
from the Committee on Vascular Lesions of the
Council on Arteriosclerosis, American Heart
Association] J ]. Arterioscler Thromb, 1994, 14
(5):840-856.

STARY H C,CHANDLER A B, DINSMORE
R E, et al. A definition of advanced types of
atherosclerotic lesions and a histological classi-
fication of atherosclerosis. A report from the
Committee on Vascular Lesions of the Council
on Arteriosclerosis, American Heart Associa-
tion[ J ]. Arterioscler Thromb Vasc Biol, 1995,
15(9).:1512-1531.

KAPOURCHALI F R, SURENDIRAN G, CH
EN L., et al. Animal models of atherosclerosis
[J]. World J Clin Cases,2014,2(5).:126-132.
POZNYAK A V,.SILAEVA Y Y,OREKHOV
A, et al. Animal models of human atherosclero-
sis;current progress[J]. Braz J] Med Biol Res,
2020,53(6) :€9557.

FAN J,CHEN Y, YAN H,et al. Principles and
applications of rabbit models for atherosclerosis
research[ J]. J Atheroscler Thromb, 2018, 25
(3):213-220.

ZHAO X,ZHU J,WANG L,et al. U, diffracta
extract mitigates high fat diet and VD3-induced
atherosclerosis and biochemical changes in the
serum liver and aorta of rats[J]. Biomed Phar-
macother,2019,120:109446.

LEEY T,LIN H Y,CHAN Y W,et al. Mouse
models of atherosclerosis:a historical perspec-
tive and recent advances[ ] ]. Lipids Health Dis,
2017,16(1) .12,

GETZ G S,REARDON C A. Do the apoe '~
and 1dlr™/~
atherogenesis? [J]. Arterioscler Thromb Vasc
Biol,2016,36(9):1734-1741.

DAUGHERTY A, TALL A R,DAEMEN M,

et al. Recommendation on design, execution,

mice yield the same insight on

and reporting of animal atherosclerosis studies:
a scientific statement from the American heart
association[ J |. Arterioscler Thromb Vasc Biol,
2017,37(9) :el31-el57.

FAN J,KITAJIMA S, WATANABE T,et al.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

4B F 202258 A%51 5% 164

Rabbit models for the study of human athero-
sclerosis: from pathophysiological mechanisms
to translational medicine[ ] ]. Pharmacol Ther,
2015,146.104-119.

IZIDORO M A,CECCONI A,PANADERO M
I.et al. Plasma metabolic signature of athero-
sclerosis progression and colchicine treatment
in rabbits[ ] ]. Sci Rep,2020,10(1):7072.

SHIM J, AL-MASHHADI R H, SORENSEN C
B,et al. Large animal models of atherosclero-
sis—new tools for persistent problems in cardi-
ovascular medicine[ J]. ] Pathol,2016,238(2) .
257-266.

ZHAO Y,XIANG L,LIU Y,et al. Atheroscle-
rosis induced by a High-Cholesterol and High-
Fat Diet in the inbred strain of the wuzhishan
miniature pig [ J]. Anim Biotechnol, 2018, 29
(2):110-118.

PRIYADHARSINI R P. Animal models to e-
valuate anti-atherosclerotic drugs[]]. Fundam
Clin Pharmacol,2015,29(4) ;:329-340.
FL L A2 e, AL S K R B0 ko A
A A g i g E S [T ], [ = 25 4 . 2020, 17
(12) :45-48,68.

JIANG Y,DAI M,NIE W J,et al. Effects of the
ethanol extract of black mulberry (Morus nigra
L.) fruit on experimental atherosclerosis in
rats[ ] ]. ] Ethnopharmacol,2017,200.228-235.
WANG T,XIE Y Q.MIAO G X,et al. Uroten-
sin receptor antagonist urantide improves ath-
erosclerosis-related kidney injury by inhibiting
JAK2/STATS3 signaling pathway in rats[]J].
Life Sci,2020,247.:117421.

LI SS,CAO H,SHEN D Z.,et al. Effect of
quercetin on atherosclerosis based on expres-
sions of ABCA1, LXR-¢ and PCSK9 in ApoE
(") mice[J]. Chin ] Integr Med, 2020, 26
(2):114-121.

T, KK, 25, % UETFTHNEIBES
ApoE-C" ) /IN BRS04k 2 20 ik Sk 1A
RE AR ) ], A rp = 24 2% 1), 2020, 38
(8):174-178.

RIS 5 ORI, BRI 45 AR BH IR T35 X 3l ook
FERE ALK S B W K A1 S B s e LT 1. v 25580
25 516 K253 ,2020,31(4) :391-395.

LI Y, TANG J,GAO H,et al. Ganoderma luci-
dum triterpenoids and polysaccharides attenu-
ate atherosclerotic plaque in high-fat diet rab-
bits[ J]. Nutr Metab Cardiovasc Dis, 2021, 31
(6):1929-1938.



