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[ Abstract]  On the basis of the clinical characteristics of atherosclerosis ( AS) in traditional Chinese medicine
(TCM) and Western medicine, this paper analyzes common animal models of AS. The coincidence of clinical
characteristics of the models was scored in the hope of providing new ideas and a reference for those studying AS.

This paper reviews the varieties, modeling method, modeling principles, and characteristics of common animal models of
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AS. Moreover, similarities among common animal models, in terms of their clinical diagnostic criteria and symptom
characteristics, were assessed. High-fat feeding type, mechanical injury combined with high-fat feeding type, genetic
engineering combined with high-fat feeding type, chemical induction combined with high-fat feeding type, and combined
Chinese clinical syndrome and Western disease AS models are widely established. Comparative analysis showed that balloon
injury combined with high fat feeding type, ApoE receptor-knockout mouse combined with high-fat diet type, and phlegm
and blood stasis type models of disease and symptom combinations showed a comparatively high level of clinical agreement
between Chinese and Western medicine. Presently, most animal models of AS have a high degree of relevance to Western
medicine, and the evaluation criteria used for the models are predominately from a Western medicine perspective. Models
that combine disease and syndrome are lacking, hindering the development of wholism concepts and treatment through the
differentiation of syndromes used in TCM. Therefore, establishing an animal model with a high degree of accuracy and

coincidence between TCM and Western perspectives that combines the disease and its TCM symptoms is a top priority for

Chin J Comp Med, August 2024, Vol. 34 No. 8

studying the prevention and treatment of AS.
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Table 1 Diagnostic criteria of western medicine for atherosclerosis ( AS)
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Indicators Clinical features
@CT M (CTA) (20% ) - BB M s TR M A2
(DCT angiography (CTA) (20%) :Stenosis or dilatation of blood vessels
WAREAR i ORI AR (MRA) (10% ) « ILEF A VRS bk Mg 28
(440%)_ (@Magnetic resonance imaging angiography ( MRA) (10%) : Stenosis or dilatation of
Imaging indices blood vessels
(40%) )
@Z T (10%) - NI 1% BRI A A8
@Doppler ultrasound (10% ) :Blood flow and vascular disease
@I BE N 11 IR # B (LDL-C) 3 (15% )
FEIIR @Increased low-density lipoprotein cholesterol (LDL-C) (15%)
(80%) e UL BIFELCTC) 5 (5%)
Key indicators LA 4565 (®Increased serum total cholesterol (TC) (5%)
(80%) (30%) I e
2 He b Lipid indices ©Hh =14 ( TC) ia.lm (5%)
(40%) (30%) ©Increased triglyceride level (5%)
Sorm ke, D R IR (TG) (HDL-C) BT (5% )
(40%) (DDecreased high-density lipoprotein cholesterol (HDL-C) (5%)
RIE @M 6 (1L-6)  FIAIMLAH 1 (IL-1) IR FEH 5 (TNF-o) | C S 28
(10%) (CRP) %
Inflammatory ®Interleukin-6 (IL-6) , interleukin-1 (IL-1) , tumor necrosis factor receptor-a ( TNF-at) ,
cytokines C-reactive protein (CRP) , et al.
(10%)
.0 LB G A
@Eleclrocardiogram
@M .LBE
PESER (@Echocardiographic
— MR % D IER A
.o (®Radionuclide cardiac
indicators
(20%) @B

(@Stress test

(ONIRE SR TERTAES

(®lntravascular ultrasound imaging
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Table 2 Traditional Chinese medicine syndrome differentiation of AS

FihAT WAS 1)
differentiation Main syndrome Secondary syndrome Pulse and tongue
OIERAE F 273
(DPhysical obesity (DPhlegm
Phlegm @Dll{l (:()I‘nplexiona @IHII\&{})II]IY [ GR AR
wrbidity  and M) Lo K% @k Tongue is purple and dark or
blood (3Oppression in the chest, palpitations, dizziness ~(3Restlessness at night spotted, the moss is greasy or less
- @IRRRAR 2 @RME T4 fluid, the pulse is stringy and
stasis syndrome @Numbness and flaccidity of limbs @Constipation slippery or unsmooth and stringy
OFWZT GRS = FE 5

PRIA T LR
Phlegm-heat
accumulation
syndrome

TP IR
Qi and yin
deficiency
syndrome

A ILFRIE
Qi-stagnancy
and blood

stasis syndrome

(®Physical fatigue

OB AL

(DPhysical obesity

QI A

@Dim complexion

M Ful s K

(3Chest tightness, pain and dizziness
DIARBRA P, ) BCPE AT | I8t 9 I
9, LR (H8) T A

@Limb numbness, pain, intermittent
claudication, acromegaly ulcer and gangrene or
joint shedding

OHW=Z7

(®Physical fatigue

OB

(DThin body

Qi 4

@Bad complexion

(@) i SN e
(3Chest pain, dizziness
DR RRA

@Limb numbness
O =
(5Mental fatigue

DI

(DThin body

Qi 1 5

@Purple complexion
ORIk I, 5E P

(3Local bloating, unfixed pain
DA JRA B A

@Numbness or hemiplegia of limbs
OE= )

(B3 Mental fatigue

(®Local lump, local tingling

O SR BF7H FAR BT AN 22
(DSnoring at night or restlessness at night
@rFE R

@Dry mouth or fetid mouth odor
QBT L5 TR A 9
(®Constipation or sticky
(@M 8 B

@®Yellow urine

G5 &

Brritability

OB T4k

(DDry mouth

QKAMET Syl T-45

@Constipation

G H T

(3Spontaneous sweating and night sweats
@KL

@®Insomnia and dreams

Gith 75

(®Aggravated by exertion

DB i 5 5%
(DExposure of skin blue veins
Q1 EMAER

@Emotional depression
Qs &
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@R AETZ
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ORI | JRyF 5 4 bk
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AL H B, Bk
B B LT, B D kAN
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TRRLLEOR , &0, k45
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moss is less, the pulse is thin

T JUEE B OURE, Ik

Tongue is purple or have

ecchymosis, the pulse is stringy
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Table 3 Consistency between common animal model of AS and clinical symptoms in traditional Chinese medicine and western
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YLt e " o WA, I AR E 1 AS BEH 4 309

High-fat feeding model

New Zealand
rabbit

Rabbit was fed with HFD for 12
weeks to induce

hyperlipidemia[ 29-30]

SEEAR DK 72 il e S 45 5L, BT
L 51 R A A8

il N
Ligated model Sprague- ngalfe coronary artery  left
Dawley rat anterior descending branch to
block blood flow and change
shear forces in luminal >'~3)
LRSI ERBEBGARIES = IR
ey TEMESE 12 8 R A Y Sk
i it F 4547 A L
New Zealand  Rabbits underwent right iliac

rabbit

artery balloon injury combined
with HFD for 12 weeks'**

B IRIRPES Y1 i R R

_ 3 = Jr] i [34]
WL b I SD KB LﬂugsJad -
TN Sprague- Rats underwent aorta balloon
2 e Dawley rat injury technique combined with
Fel TR TR 47 T HFD for 6 weeks'>*
Mechanical & & g W 7 7l
injury Balloon injury rhg sz N EERSIIKIOLAE N RS BEG =
(:(?mbined combined with ik Reticfrimmg g L3
W}th HFD model China Pigs underwent coronary vascular
hlghffat experimental  endothelial injury combined with
feeding miniature pig  HFD for 8 weeks' >
type

O 5 G R 2 A, 7 340 3
RS AR s 1A 0050 5 Dk ek

common

/N5 o

[LE s | ﬁ:ﬁ 5030

Tibet  mini- -

. Pigs underwent left
p1g

carotid artery balloon combined
with HFD for 2 weeks "’

Advantages; Simple operation, low
price

Disadvantages: Difficult surgical,
longer mold-making period, failure
to form stable plaques

Pesd ;AT MR A AT

B TR R B A, TARBAE R
ARAEELR BRE

Advantages: High repeatability and
high feasibility

Disadvantages: Sophisticated
equipment, difficult and demanding
surgical operation

DO 38 MR 0, B R e I

TR BRI AR AR A I R B
Advantages ;
period,  high

success

change and coagulation indexes

Longer mold-making
rate,
significantly change of blood flow

Western medicine primary
index: DADEOD®,
70% match

TCM primary evidence; @O
®, 30% match

TFE VIS EE A8 5 .
DRO©®; K Z 1
O, V)4 B 58%
FamEZE EEOQ
& WIHTE 45%

Western medicine primary
index: O G © @;
secondary index: 58%
match

TCM primary evidence ; @
2®), 45% match

4 74 =2 W 32 AR
15 OODEOD®; ik
BRI ®, VIR 75%
FE T EZ W 2 E: O
QB, W& 45%
Western medicine primary
index: D@D O©D);
secondary index, 75%
match

TCM primary evidence:
DR®), 45% match
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Eglﬁ! A e 7 @ Rabbts were underwent airdrying — HAL . AN FEE IQI/H\J’*" 30(; : ),
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' ]?lmi ith E;]P?neéib.t weeks, to damage inner membrane  making period, high repeatability . gs e@@gnéla)n%)%m(%ry
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mode activator, Disadvantages: Instability TC]\?I mate .
. [37] primary evidence:
prostacyclin ®@, 30% maich
1t 1 1 - FrEVEEIL W 25 .
FEIRBTRMANE 12 8, ApoE ™™ MO AR DE R
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ﬂ“&%i‘%ﬂ A OF—/— /J\ %—[38—42] /J\\ﬂ‘g‘j’%’fqﬁjm{'fﬁ#%"& ,ﬂzﬂiﬂd ﬁl:l rh"glzlifﬁﬂ‘:ﬁ:@@
WA  Apol . . AS A LA T 4 ] ®); Ui : @, W FE 50%
poE receptor i Mice were fed with HFD for 12 A oh . ;
knockout Ao~ K d ApoE~"~ mice h dvantages: High success rate Western medicine primary
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(]Z;)];HD lned 1W1 clear plasma lipoproteins, with . oip1e Blood samples and lack of TCM primary evidence: (D
mode clevat{eg_émplasma cholesterol ¢} cap . secondary
levels' evidence: @, 50% match
QEL"# AR S 96 IF 5T T AR
LDL-R Z[H i FiE e kLR SR 12 M, Lol ' o o A
DLR 201 B e b B BRI R AR B A TR S I A A
[S//:E;JE*DI‘:'JHEI R J FﬂJI[[:-fZEPHuﬁEI Flg, N 2 gE ] 2 b N I
W A LDL-R™™ /N Il K T g 194) %ﬁﬁ% J@ﬁ@f,ﬂéhﬂ@ ASHE  DBWEOD®), W) & B
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g5 - . £
iDLk rteceptor R - LDL-R™" mice were fed w1lh Advantages: More stable in the Western medicine primary
nockou ”_)I‘_R HFD for . 12 wfeelfs, with experimental  studies  of lipid index; D@@DEO®D®,
mouse ) mice increased lipoprotein in plasma o 0. 70% match
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engineerin, and LDL 550 APOEi/i LDL-R™" mice were Advantages:  Increases  severity, Western med’icinl: Xrima
corgnbined & receptor AnoE~~ fed with HFD for 22 weeks, and  spontaneous  formation plaque index. ®®@®p Ty
x;xfith ’ knockout po - mice have a severely impaired rupture and myocardial infarction 60% ;nalch ’
hieh-fat mouse L]?L'R ability  to clear  plasma Disadvantages: Prone to severe .
fefdin combined with  ™ic€ lipoproteins and the lipoproteins ~ lumen occlusion and  premature
type ¢ HFD model were accelerated 574 death
- L PR AKAGEL FE R B, 1 B
Bl R R RIS
AR AAV-PCSKO™ 3 A1 HISRIF et st TS B U B e e
WERIRIRTE v pesko DL Z kMK T Z FIATE A HAWB DU LB i,
“f}IFIJ - 7S - [ 0y
HUm N Mice were injected with AAV-  Advantages: Do not rely on ®®®@®’% HE.SO/C
AAV-PCSK9 AAV-PCSKO DY . ' ; imal hort 1d- Western medicine primary
mouse f PCSK9 and fed with Western ransgenic animals, shorter mo index @@@@’ 50%
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combined with

HFD model

i & D3 IRk

SR LSS
G

Fed with HFD
combined with
vitamin D3
solution
intraperitoneal

injection model

Wistar K
2 SD K
Wistar  rats
or Sprague-
Dawley rat

the degradation of the hepatic
LDL 1recept01rMﬂ

e MR AU I 3% (] B AE T 3 d
T S 4 A2 2R D3 I (6%
10° U/kg) , 0 3 BE B Py 45 7L
B R B )

Rat were fed with HFD combined
with D3
intraperitoneal injection (6% 10°
U/kg ), accelerating calcium
deposition in the plaque and
[48-49]

vitamin solution

stabilizing the plaque

Disadvantages: Feed regulation
requirement, lack of evidence of
complex lesions

Poni: 2%, A8 01, 9k AL 72
B , I IR 1ok e B 4T
TIRBYRAZ

Bles HE2E R D AL AR
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70%
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bovine  serum  Japanese
album/ white rabbit
combined with
HFD model
model

ok 3 .
7/;;?:;}/” i ?gj‘lﬂ%«u‘[d\
Phlegm  and aﬁf
blood stasis ma |
syndrome  AS experimental
model miniature pig

HFARIE AS #
i

ApoE™ /)
Liver b
depression ApoE™~
syndrome  AS  pice
model
Wi o T
AS B ApoE ™/

pleen El%j

deficiency and ¥ /-
phlegm Apokl
syndromes AS ~ ™Mice
model

T%jﬂnﬁﬂﬂuz?% B 1 HL
BKEESTA R GE LPS (100 200,

10002000 ng/k ) A 8 A
L 4 B S RN TMJ:V\U"
Zpat]

Rabbits were fed with HFD and
different doses of LPS (100,200,
1000,2000 ng/kg) were injected
once a week for 8 weeks, to cause
a severe systemic inflammatory

response  and  damage the
endothelial cells™’
HGH BK E  A 1E H R
(250 mg/kg) , B2 T i 4 B 5
FEM (2.5 m k}g_) A
SiE S 062 v N TR T I 8
- 2]

Bovine serum albumin ( 250
mg/kg) was injected at the ear
margin and ovalbumin ( 2.5
mg/kg ) was injected
subcutaneously  to induce
immune response combined with
HFD for 8 weeks! 37!

BIARITE 2 i, A A
ﬂJﬁZjJﬂmmAW&? 1JJ 1?5?
CATEN S SeE R

IR, R 0 L4

Fed with HFD for 2 weeks, pigs
underwent  coronary  vascular
endothelial injury, to induce the
dysfunction  of  spleen in
transportation, the accumulation
of dampness and phlegm stasis
and blood stasis'’

CUMS ik AL S5 R 6 h,
WHERSE 6 h, PRI AT b 22 4
P 2 h iR EZE 6 h,
?&P@Eﬁﬁ@il h. 3 15 min

N S mi
K 24 h AT 24 b 8 BT
iﬁﬂ}%ﬁf? T/'E'\Uﬂ?ﬁﬁﬁ JiF 2k
S )
CUMS method: Live in groups
after isolation for 6 h, live in
wet environment for 6 h, rapid
light exchange and white noise
for 2 h, tilted rat cage for 1 h,
lighting all night for 12 h, tail
clipped for 15 min, water
prohibition for 24 h, fasting for
24 h, 8 methods were randomly

.

arranged to simulate liver
depression syndrome, and loss
of liver function causes Qi

stagnation and blood stasis 3!

F R R IR SR 12 A, 1 A
T Iz, B
Mice were fed with HFD for 12
weeks, excessive HFD caused
dysfunction  of  spleen in
transportation, the accumulation
of dampness and  phlegm
- [54]
stasis

LRt Sl A AS TP SE B ART
SR TE IR S 5| e R e
Ry BT

Advantages: Suitable for studying
the inflammatory signaling pathways
in AS

Disadvantages: Easily
septic shock and death

=

cause of

D s e ] S B v AR A AR
SE PR

B @ﬁi&zb B e GRS
H%ﬁ?énlﬁlﬂﬁ 51

Advantages :

E

]=

Shorter mold-making

period, high success rate, stable

models and well controllable

Disadvantages : Longer  mold-

making period

ﬁE i ”ﬁf%%%*l’?ﬁﬁmfﬁ
LB, BRG0Py P2 I R

e ES T

Advantages: Accordance with the
theory of etiology and pathogenesis
of TCM, high success rate, good
performance  on  the clinical
characteristics of traditional Chinese
and Western medicine

A« BB SR S v 7 R DR A
AT R B

B R R N A
Advantages: High success rate,
good performance on the clinical
characteristics of traditional Chinese
and Western medicine
Disadvantages : Complicated method

P AR S S, Xof v g % i PR
B A B B
Advantages: High repeatability,
good performance on the clinical
characteristics of TCM and Western
medicine

NN T
D35000. 1Al
Ko B I £, D,

Western medicine
index;: D@@D®
70% match

TCM  primary
@D, 15% match

Tl m dl'y

evidence :

Western medicine primary
index; DB O©® D@,
50% match
TCM  primary evidence:
@, 15% match

FE5 7Y B2 I 1 B
%g@@@@@, W&
FEMELE LA DO

g52 YAE: D@, W & i

Western del(“lnE‘

index; DA@
70% match
TCM primary evidence: D

rlmary

s secondary
evidence: @ @, 55%
match
TFE VGRS W £ 2 I8 b5
7@()&7@@@@@,%%&7
AL W E

Western medicine

index: DA@DE)

70% match

TCM primary evidence; @O
; secondary

@ ®, 5%

rlmary

evidence ;
match

9
%
&

Western medicine primary
index; DB O©®D®,
50% match

TCM primary evidence: (D
@ ®; secondary

evidence ; @ 50% match
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TN - NTON AT i s, Sl R RE S S AW A B
o B4 O BISR foniti SMRTSERS A 905
. . . Model advantages and Consistency with clinical
Model type Animal name Preparation method and principle . . -
disadvantages disease characteristics
NENFLIEH 3 FJS , R bk R RIS b5
\ S/ LT BT 468,75 me/ BWEED. W) 4 40%
A L9 ke, KK 20 min, ERRMIK, o w0 w2 g e E S O
A5 fr g e s R ERETIRIS G i @ gl soi
Qi stagnation ~ Wistar K [H After 3 weeks of fat milk gavage, Western_medicine primary
and blood stasis ~ Wistar rats calf serum protein 468. 75 mg/kg ﬁldvanta%ebt_' lA LLO‘I‘dj.ln(,(“: ll"lN ith the‘ index; @@DOOD), 40%
syndrome ~ AS was injected into the tail vein, in feri‘)EYMO ctiology and pathogenesis .\ h’
model ice water for 20 min, lasting 8 TCM primary evidence: D
weeks,  which  caused  cold @ ®; bccondary
pathogen obstruction > evidence : @ 50% match
A BV BEIS I T 25 4R
g LR IR 14 14, AR R DQDE@©D, W+ K
535 L R 5 ok, S MRS | TS 70%
B 4 BRI, AL B 19 P o FEe B I A, @
I AS Bt o B L BB B PETA (5): 2 B3 1 2
dam gness and EE{J Mice were fed with HFD for 14 LA B 50%
bloog stasis Z E/ weeks, which caused  Advantages: Accordance with the  Western medicine primary
syndrome  AS po dysfunction  of spleen in theory of etiology and pathogenesis index:
godel . mice transportation, the accumulation — of TCM secondary index: 70%
’ of dampness and phlegm stasis match
as well as Qi stagnation, blood TCM primary evidence:; @
stasis and noxious heat ; secondary E-Vldenre
QB@®), 50% match
W el e
bS] " fr
% h #2% FH IR FEER I 1 25 1S 47l R I 18 70%
21""“3\5 AS i) L AR : . ERTELHIE. O
combinin Obscene %%WOE /N FEWEE I }ij{ i ig;’[;%[sﬂ ’ 175,‘5\ V‘]ﬁl\}ﬂ‘fﬁt REFHELZHNE O IE.Q0DO), WJ &)
Chinese & phlegm . Mice V;’el"(:‘, \inlei"vened by dry- P ESO%
linical obstruction Ap()Ei/i 1d . " d YHF]T))’ Advantages: Combination internal ~ Western medicine rlmar
¢ 1néca evidence mice 0(;1_ henv1r0nmen a}?] (’i and external environment with diet index; DQ@®®
Zyrflr(ljl rome o drome AS w ich can cause L£)7 egm  an 70% mateh
\ model stagnation of blood™*'~ TCM primary evidence: 2
V{? stern , secondary evidence :
disease QB@®), 50% match
e JIE 1 W R ) M R 4+ A L 2 A ~
D3+LPS P %, It 6 Jil  Kifll g VU AT E % 4 b
SRR AR 2, A 0 1 P A 39@63@@,%5
e % st
e 5 ) . ‘ X . X ﬁ:!‘q:'@%%ﬁ}:ﬁ @,
WRIEAS B g e ere fed with MID.and g LUMOR ol AN S8 05 W @@ O), 11 4 I
Damp-heat Sprague- induced by intraperitoneal BLEAT R PR . 30% .. .
L S . Advantages: Accordance with the  Western medicine primary
syndrome AS  Dawley rat injection of vitamin D3 + tail . .
model vein injection of LPS endotoxin theory of pathogenesis of TCM index ; ©o,
i i Jec R 60% match
for 6  weeks,  imitating ) . .
TCM  primary evidence:
exogenous (_iamp -heat and @, secondary evidence;
B0
PG VB WIR Z AR AR
L T
N _ . . T FhE .
S I T A 7L+ 55 20 UK 3 N @EAE.®®’%QTE‘*
AS A B ALK Uh'ﬁ.(fé IR ML R IR 55%
Qi-deficiency Wistar K FL Rats were fed with fat milk fy3%) [‘i Western medicine
and blood-  Wistar rats diet, and underwent exercise ~Advantages: High uniformity of secondary index: @, 5%
stasis syndrome fatigue combine ligation of mold match
AS model coronary arleryLSQJ TCM primary evidence: @
s secondary
evidence: @ @, 55%
match
_ ey ZWHIRE AR b5 .
RS SAEIRE £ Nt
N - BAT & I & RS £ AE - @@
o i O £ % 1A, € £ o ® ki : QWE),
Heart and Wistar K FfL E{iti were applied incisin Pesct bl EAF & e %efgﬁ medicine
spleen yang . 5 were  appho SN Advantages: Accordance with the o . o
C Wistar rats BAT, high fatty diet and cold . secondary index; @, 5%
deficiency timulati ther d d theory of pathogenesis of TCM ich
syndrome  AS S li)n ulation e‘very‘ other day, a_nh 1“3&& . i @
del su (:u_laneouia m)ecllor} WAIl primary evidence :
mo pitutrin, with cold evil being secondary
apt to attack yang[ﬁo] evidence ; @ @B, 60%

match
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. . . Model advantages and Consistency with clinical
Model type Animal name  Preparation method and principle disadvantages disease characteristics
S ke 58 MR 6 U/ . .
L x P IE LI A

ES ?Eé}JF]fIJl R IE FE SRR b 5 L1

- 5 S AL
é:lj;%j: SD K 6 U/kg pituitrin was injected at
oasulation and Sprague- femoral vein, causing intense
coagrialion ane - payley rat spasm of the coronary artery for
blood stasis AS ’

model a long time and

cold causing diseases

kﬁ 57| R TEEAR Bl ok A e ] 5
FlERZE ) 2otk LBk I, B4

acute

myocardial ischemia, imitating

the characteristics of Pathogenic
61]

AL WPL A G ER Y @, 5 4%
BlnRAECEIR A EA IR FFG D BE LI TIE. O
4 A A UE : DO, W55 25%
Advantages: Accordance with the  Western medicine
theory of pathogenesis of TCM and  secondary index; @, 4%
the acute angina pectoris induced  match

by pathogenic cold of clinical TCM primary evidence:
character @), secondary evidence:

@3, 25% match

(1) PEERISWILE 15(2) PSR 2, A SRR AS DB IS INrRRifl K rf B I 20 AR SCHR >0 9 5 % HL e o BRI ks o 7 IR
1B, 25 SCHR P Sl R A — R A B S N AR T ) 5 T, [R] IR A B ) 5 B2 Dby o o AR =00, I PR ) 3 BE = 70% N /5, 50% ~ 70% 0 H

<50% MK,

Note. (1), See Table 1 for Western medical diagnosis. (2), See Table 2 for Chinese medicine diagnosis. According to the diagnostic criteria of Western

medicine and TCM syndrome differentiation of AS and based on the literature

201 this paper assign values to the diagnostic criteria of TCM and Western

medicine. Then, combined with the usual manifestations and detection indexes of animal models in the literature, the coincidence degree is calculated and
is classified into high, medium and low levels. Calculated value =70% means high consistency, calculated value between 50% and 70% means medium

consistency, and calculated value <50% means low consistency.
4 HEMEE

H AT, M AS SR i 5 vk i A B A
I TS A SRR R R AS BRI AR 5T K I R
BTS2 A I AS SRR &y s, &
BT R MR Y LA 15 K G e Bl R R T
N TR R R SR Y b 2505 S 1A 1m0 i e 7
FORUESS SR s KA, 1R 5 iR AR
T AS S BRI WA A TR
], ABFITE M & B, JLF- T AS B (1 44 2 #5
T G AR MR IR AR AR e Bl 2 i MR R AR |
PR 706 R AR MR SR B ApoE ™™ BE R B BR IR &
Er HE M FRAAY  LDL-R A i R AL I A v A ML S A
Al AR D BCG m BR M R IS A K 5 B
ZBEIR A e i W R A5 R 4 S5 PR UE W) & R 8
(=70%) ABAEFIBLEI A7 25 55 HA A 45 B L
R, A, AR B AR 22 HLAS AR R T I R )
B BE AR A7 S I A I R RS 4D R0 SR 3k AN £
(WA <50%) . LA AILBE A 105 B A5 e i R S A
T ApoE ™™ BRI R BRIK A =i R MEFRAR Y 5 A2 AS
B, HoA — 2 AN, BT AT
AT RN B 2 A5, 5 B A7 e B AR B v
AN ERAR BN T SR AR 1 R FREAS 2D T B AS 5 A8
RNEA RN A

AS JRUEZS A BIRY  PRE B S50 5 AR IE AS
LA 5 v Y BRI RS TR i W) 5 B e v (PH R W)
BE=70%, PEVIGE=55%) , 5k T e 20
B Jik PR v S JEE B L AR e s R L ML DU T, R
iE R 0 L R SR AR T B2 W AR b, R L 45

RE FHAA o Hi P13 3300 JUL 0 ot 2 88 9 T A6 420 v
[ e Joe 25 , 08 e S L BORT AR 1 DL PE R
ZREAE T8 o A L R B ) S S M Bk 5, f )
W R o3 B il A4, U223 J5 2 ke B8, i
JPAISIE 2 B i1} DK HIR g e A7 838 2 | B A s i ikt />
e WL AFIFRRAE 2, AT ITFAR i AT A
SR AL, 75 S B BRI T A R R BT, )
Rf B EL 45 TR T 2 K Ao | SRR AR R DL
B2 Z MAE R A MLEEAT S, AT 7 AS p R
PR REL DK 265 1) GIE B LA R B, 2 AS Il R L
AOUEARZE TR A, R LR UE R 18 5 1 7L+
W 55 AL XUN K5 45 LR DK, i PR AT 5
PHEEAG R AIL, Hh BE ) 45 E RL A (55% ) , fELPY R 1)
A BEREAR IV 58 35 X LA DU I, JAE X 1 S5 48 AR Y
ARG o R T ASE DL PN ST 4 40 B 2 B
AT & RS H A BRUE R R B fe i (60% )
HPG BRI AT 10 i R A, W5 AN 5%
SEBE MBS UEA] A 5 i 20— R, h iy 2=
W BRI

ARSI R AN R SCHR A AS Sy, e B
BRI ARG AT AN W7 i i, R o 5 B e LA
SEAAULN 28 R 1 0, s TR JZ= AL i A e
(RIS R = 21 bk 986 A A 14 I R L3I 0
P HEE 2 P PR LIRSS S B A R A, AT
AS BRI bt 2 LAVE B L AR, 5 rh R IR
R B A s R AR, AT BE W) & R T R Y)
B ZBURAR T o B2 2596 )7 M BT %00 4
BIBFSE . [RIRF AT R B, T AS wf B2 W b i Y
SEE A el < B Sk R R 4 X
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il o A SCHE T Bl bk ok A A A A b G IS T PR 3R B RN
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