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BE BN AMREEEBEHIEEH E (ApoE) EFEEMRR, RRERIUSFERZESMEE, #3Z ApoE EERRR
HNEMIRAKRR, 75i% KA CRISPR/CASY ERERIERATIMIEBIER ARG ApoE HEEMRR, BEEREEFIERE
BRHY ApoE EEBRAEAMR, SEERHERARHTIEMT Z, X ApoE BEEEMGRBREHTIEN. MASEHKE
WHFREGEREST, FHPAEEENERE, AmimsHEEREEREPEN ApcE BEEEMRR. &R KRINFEE
ApoE " REHA, EEIRET, HEEE (TC) MEXEEREEREREE (LDL-C) EESTHA=R (P<0.01) , XN
HEERAB HRELFIRNPGH IR AR IR, HEEURERERKAEEMA=RALEEUER. FiC AHARKIHE
BHIEGHIBERE, REBEN ApcE EEFRSE, B TERNEMREAKRR, AOMERBXREEBE
HREMH T EENIIEE,

K#EE  ApoE; £, CRISPR/CASY9; B, =ASIEE; mhBKSHEEREL

FESHES  Q953; S813; R589.2 WERER A

Breeding of ApoE gene-knockout hyperlipidemic rabbits

LI Guiling!, SA Chula!?, LIU Yueshu!, LIU Ke!, ZHU Yemeng!, ZHENG lJialin!, TAN Qiaoyan!, KANG Shaosong!,
WANG Gang'™

(1. Guangdong Medical Laboratory Animal Center, Guangdong Provincial People’s Hospital (Guangdong Academy of Medical Sciences), Southern
Medical University, Foshan 528248, China. 2. School of Pharmacy and Food Engineering , Wuyi University , Guangdong Provincial Key Laboratory
of Large Animal Models for Biomedicine, Jiangmen 529020)

Abstract  Objective To develop ApoE gene-knockout rabbits, investigate their phenotypic characteristics and reproductive
performance, and establish a breeding technology system for ApoE gene-knockout rabbits. Methods ApoE gene-knockout
rabbits were constructed using CRISPR/Cas9 gene-editing technology with embryo transplantation. Healthy ApoE gene-
knockout rabbits were screened by genotyping to serve as breeding stock and their selection and expansion were conducted by
inbreeding or backcrossing. Phenotypic analysis included routine blood tests, lipid biochemical assays, and pathological
examination. Reproductive performance was also evaluated to select genetically stable ApOE gene-knockout rabbits with
distinct phenotypes. Results An ApoE~~ rabbit population was successfully established. Under a normal diet, total cholesterol
and low-density lipoprotein cholesterol levels were significantly higher in ApOE”- than in New Zealand rabbits (P<0.01),
exhibiting pathological features of lipid metabolism disorder and atherosclerosis. There were no significant differences in
reproductive performance and growth development between ApOE” and New Zealand rabbits. Conclusions This study
successfully produced and selected genetically stable and phenotypically distinct ApOE gene-knockout rabbits, establishing an
effective breeding technology system. These rabbits provide an important animal model for studying the mechanisms of
cardiovascular and related metabolic diseases.
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#HMEHE 1 E (apolipoprotein E, ApoB) | #Z /04 TH XM & RAEMANEHH LR, =55 0 EEACH
Jig o3 e ds AiE B, IR SUAR M B B R 7. ApoE B RIKE R E E (low-density
lipoprotein, LDL) FIFRAE% B G 85 1 (very low-density lipoprotein, VLDL) %M & 115k, AT
IR ] 7K o T A R A T — P s, ApoE ik R i 2 BRR AR 2 R UM R KT R, N i
e i L B O LA 5 R UR: (230 [E]), ApoE Diy e S 1 i 5 I A5 B 1Y) 98 i s . B S A S I 5 5%
A RS, a3 ke ol A 3 11 A B 30 ik e RE R AL gk R o 7O ML/ B A DA 598 I AL F T, ApoE 2
B it B S DA B R 4 T AT B AR VE 2R 28 e of 0 S 900 N AR v i IIIL SR R ) Jk 545 A 68 44 1) 75 2 Ak
fiE, A B T4 75 AH 5G9 1) B AFF 70 B 0 0k v o7 1070 AR LG /N BRABE AL, fh 1 72 AR B AR R AE 1
ST N RO, AR MR BRI AR W B R i AR R, T g . AR I 52 55 sSe i A, 12
O M PR BT T R B B 2 A0S, BRI IT R IR 58 ApoE Rk B B AR, X i A8
P P AT ) 3 ST 5 o I D Wi PR e AT 8 B AT B B

GAE N IR AR L S I 38 H 25 5, A ORI O il R dm i R M ApoE &R il
B G100, (BFE S R 4% RS HEIE D IR E B T AN ERR B, RGIERE ALY, xR DK g
RBEREN. MR M ARNBIFEFTARRMATE. HAE CRISPR/Cas9 %[ J 48 £ R 1) K & 5 WL
A, KgEE ApoE i[RI R Bk A A AR AN R BRLAEL N S 00 LA 0 1R BDIR S 38 R 25 WD Wi R R AL
H IR R AR L A BB & . Bk, 6. & BT RA T B4 5 ApoE H:DH R %
B, ONRFTIHAEY D RE AR AL TR B A

AHEFE R A CRISPR/Cas9 Jik PR 9 452 A A4 B AR FH R 8 ApoE JERIR bR e, 456 7 T HEW %
BARIMMEG B P E TR, FEREMm5EE, AMBRAEE 5, RERERE. RENER
AR, R SR EE AR B A B ] A R R R R E T RARAEN
)@, HEZ) ApoE PRI R S AE O ML B o8 AARBIE ST b B T2 R, D9 Bk 0 AH 500 1 AR AL K
TR PR 791 52 6 52 (4t W 52 1) S AR Y S e

1 HRFIEE

1.1 LR

BUE AR 8 . MEf 3 R, MEK, AFE 3.0~4.0 kg, 6~12 A, WHT KA ESELK Y
HO[SCXK(#)2023-0035]142 ;. ApoE &N bR A ™ RA R LI sy h o g, #EERA
7 22 S [SCXK( % )2023-0035]« SEX AWM IR T 17 AR B LW Y o0 @ KT 5
[SYXK9(#)2022-0002], & 16~25 °C, 72/F 30%~70%, BEX R4, 12 h/12 h BRAZE, AHIRE
oK o ZENY) LI AR FRE ) IR A8 R 2 SL IR S O s AR R4S B B A kv (B202309-14. B202311-
3)
1.2 EFERAFISNEE

HiScribe T7 Quick High Yield RNA Synthesis Kit (E2050S, NEB, 3£[H) ; Cas9 & H (Z03389,
S AR R A AT, £ED ; 2xFast Pfus PCR Master Mix (G3305, mIXFe4E /R VR
HRARD ;3 ZHMERMEMREZE (pregnant mare serum gonadotropin, PMSG, 22111102) . A%E
JEAZ 4 R ¥ & (human chorionic gonadotropin, HCG, 220912) . @R KB & (gonadotropin-
releasing hormone, GnRH, 230217) M E MM W25 s H i =l Ctriglycerides, TG,
202309121) . M JH[EEE (total cholesterol, TC, 202309121) . K25 FFHE & A AHE FE (low-density
lipoprotein cholesterol , LDL-C, 202309121 . & % B J§ & A i [A B ( high-density lipoprotein
cholesterol, HDL-C, 202311121) W H FighH Ay TR M AR AF; JTTKOEE (20250319, T
KR M AERAT) ; BB (BE) (C17516218) . 7HAKZE (C16474681) ¥ H L& 7
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WALRHE AR AR ; AMPure XT beads [FIWi7 & Agilent Bioanalyzer 2100 3¢ & & il 7 & -
Ilumina 3 € f AT & . NovaSeq 6000 SP Reagent Kit £ Hi ) M B AV HeAR A IR A w2 fit .

ARS8 (ZSA302T, FIRJGHAE AR AT) ; HEALEFE4 (#4H 3111, Thermo Fisher
Scientific, F[E) ; PCR 1 (ETC811, ZHM ARSI EHIXAHERAF)  KFHIKIL (DYCP-
3IDN, dbm/s—4HWRHEER AR ) 3 RMEEIEIC (DMI8, Leica, fEE) ; AL FLHI{L (MP-
500, VRIIEG KA MR AR AT 5 #EMX (MF-900, NARISHIGE, HA) ; 4 Hzh Kl
(ASP300S) . AWHLAGHYL (EGI150)  #FH U A H. (RM2235) . HB Gl (AutoStainer-
XL) #J H Leica Microsystems, #[E; A48 /e K& 55 B {F (BX43/CellSens, OLYMPUS
Corporation, HA) ; & HINAEMS I (HITACHI 7020, H mHiH Ak, HA 3 &£H3)
MR B 5 # A (Mindray BC-5000, ¥RYINIEEG AV ETHF RO AERA ) 5 NovaSeq 6000 ll /74X
(NovaSeq 6000, Illumina, Inc., ZE[HE) .
1.3 EWHE
1.3.1 ApoE BEF B AE MAERIREE

XTEE N EFF 7S 2= ) ApoE HEEFH, LT VML ILE] 84.47%, HEnRE NKZIAH
ApoE FERED e AW S IALE (B 1A) o % Chen 5B, 1K P 0EL R 4 48 S 1 #4285
1%, FIH CRISPR/Cas9 2 [K g% F7 A R4 B A2 JEH AR M) ApoE 2[Rl i R i, sgRNA J¥41: 5°-
GTAATCCCAGAAGCGGCCCA-3’, PAM: GGG (] 1B) . iiif PCR A1 Sanger il /565 H A A
fF it 47 R R B %52, PCR 51 #°~ ApoE-F: 5-CAAGGCCCATCAGTGTTTGC-3’, ApoE-R: 5°-
AAAGGCATCTAGACTGGCCG-3*, B KiRE 60 °C, 7F=#) K/~ 357 bp. XN ESHEKE XL

= 12]

H: A: AN5% ApoE B FHILXS; B: ApoE 2[X sgRNA ¥ 5 it; W@ 7N PAM F41, 478N sgRNA F5.

K1 &R Y SIS 5 ApoE E[Fl sgRNA HE 51
Note. A, ApoE protein sequence alignment between human and rabbit. B, SgRNA target site design of the ApOE gene. Blue letters denote
PAM sequences, and red letters indicate sgRNA sequences.

Figure 1 Amino acid sequence alignment and sgRNA target sites of the ApoE gene

132 ApoE EEBPREAIEIEMRENE
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RN T2, 2 d JFHHATER, dRBH R E 5 W, I s &R A & .
[ % PR30 PG 22 Ve N B AE Y (wild-type, WT) XHIREATFEBEAME. £ F1 48 ApoE KR %R 6 H ik
i, ARHRIEAZSRE R, BB F3 AR, WREREATSE . FANTHE AR ST %R
131,
1.3.3  IMMEHR. miEELEN

AT 7 HEE T ApoE 3 DRl Ik S R [RS8V 22 e B kR CR o, o 1~2 mL MR E T
EDTA Hi#EE N AT I8 AR, 4319 3 000 r/min 850 15 min, B EJEW#4T TC. TG. HDL-C
A1 LDL-C #&3 .
1.3.4 HRFHIMER

SHIRAE 7T AL 9 AU ApoE R EEFR S BOHTUE 2 G O E RIS, [ 4% % R S [E
S, BHATHRK. . U R AT . A A A S A HEAT HE YRt kb EE, 3R Ap oA R
S, RAEE TSI RERIG .
1.4 FitEEE

FIH GraphPad Prism 5 #{ i 47 S s kb B &% 22 Stk 40 A1, 22 L35 L e R L IR 3R 22 o0 i
(TWO-WAY ANOVA) J5i%, 4 mm Lk i t K56k, Bde M P82 (x +s) &
N, LAP<0.05 RanBHEREMEZER, P<0.0l RREFWEE.

2 #R

2.1 ApoE EEEMRRERELEE
¥ FO X, F1 RRAFREA PCR ¥ 8 J5 db AT M P FI LR B X, 45 R 3: FO fRHIL ApoE &A1
Bifie (ApoE” 244 F) , FLAVH B ApoE 4 &% (ApoE 44 1) (R 1) .

%1 ApoE: [K| ik fy R AL KM
Table 1 Mutation types of ApoE gene-knockout rabbits

ApOE % [l i B HERBFH (5-3)
ApoE gene-knockout rabbits Genotype sequence (5°-3°)
R - 2ospic) sgRNA PAM
Generation Genotype CAGGTAATCCCAGAAGCGGCCCAGGGCCAGCTCCCAG (WT)
CAGGTAATCCCAGAAGCGGC----------- TCCCAG (-11 bp)
ApoE*" CAGGTAATCCCAGAAGCGGCCCAGGGCCAGCTCCCAG (WT)
FO

ApoE”- (A
ApoE (Heterozygosity)

CAGGTAATCCCAG--------------—- CTCCCAG (-17 bp)
CAGGTAATCCCAGAAGCGGCC-AGGGCCAGCTCCCAG (-1 bp)

ApoE*-

F1
ApoE" (4if)
ApoE”- (Homozygous)

ApoE" (A
ApOE" (Heterozygosity)

CAGGTAATCCCAGAAGCGGC----------- TCCCAG (-11 bp)
CAGGTAATCCCAGAAGCGGCCCAGGGCCAGCTCCCAG (WT)

CAGGTAATCCCAG--------------—- CTCCCAG (-17 bp)
CAGGTAATCCCAGAAGCGGCCCAGGGCCAGCTCCCAG (WT)

CAGGTAATCCCAGAAGCGGCCCAGGGCCAGCTCCCAG (WT)
CAGGTAATCCCAGAAGCGGCC-AGGGCCAGCTCCCAG (-1 bp)

CAGGTAATCCCAGAAGCGGC----------- TCCCAG (-11 bp)
CAGGTAATCCCAGAAGCGGC----------- TCCCAG (-11 bp)
CAGGTAATCCCAGAAGCGGC----------- TCCCAG (-11 bp)
CAGGTAATCCCAG---------- GGCCAGCTCCCAG (-11 bp)

e WA PAM P, LERIZN sgRNA [F41]; WT REFAR,

KRB A RERRAE; +/-RRN PSR IR RAE, -/-Fom WAL ] 5

Ay RN MIERs +RoRIEN.

Note. Dlue sequences represent the PAM sites, red underlined sequences represent the sgRNA target sites. WT represents the wild type, no target
gene mutation. '+/-' indicates a single-allele mutation, '-/-' indicates a double-allele mutation. '-' denotes deletion, '+' denotes insertion.
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2.2 ApoE EEERAEE MRS T

HREA K AR FO AR ApoE™ SRAENFlf, FhAGIEF N ApoE” % fl ApoE™ 4. ApoE K i
FREFRAE 6 A nlinsZBiimt (B 2A. 2B) 53577 &R, PR s =808 (8.00+2.000 R, 4]
AEARFREN (51.25+4.30) g MBS 8N (7.671.53) W, WA F &N (1332.50£113.80) g,
5¥E L BRI EEEZR (P>0.05) (E 3A. 3B) , HEREERLERN 29.17% (£ 2) .
ApoE B: Rl b B AR, HAKERYE WT —2 (K 3C) . EF@FEM F1. F2 48 ApoE
B R A BHRIE B B E (F1 48: B 2A. 2B, F2 £8: B 2C) , Fi/™® F2. F3 04T S 5848 %45 5l
N 86.67%- 100% (F 2) . L}, Fl. F2 UM F3 /QH) ApoE™-4li & B N —5 (2D, 2E) .

IGGAGC- - - - - EGCTTCTGGGATTACCTGCGCTGGG"

D

Fl: ApoE”4i#&

A ApOE-/- >< g ApOoE~- Homozygous M | Mv‘w J\J\'AN\NL ‘N\'ﬁ J\N\Nﬁm
d

2 IGGAGCE--------- FGCTTCTGGGATTACCTGCGCTGGG"

F2:  ApoE--4li#

ApoE”- Homozygous |N { [, \

ApOE-+/- >< ApOE-+/- IGGAGCES====---= L GCTTCTGGGATTACCTGCGCTGGG"
g 2

F3: ApoE 4%
ApoE~- Homozygous ||/

C E Anchor sequence: CAGGTAATCCCAGAAGCGGC
ApOE-/- ApOE-/— Degenerate sequence: TCCCAGGGCT (Homozygous mutant)
6 X g Allele1: CAGGTAATCCCAGAAGCGGCTCCCAGGGCT
Alele2: TAATCCCAGAA CCCAGGGCT

Alignments of Allele1, Allele2, and reference sequence:

Allelel: CAGGTAATCCCAGAAGCGGC ——————————-TCCCAGGGCT (deletion)
Allele2: CAGGTAATCCCAGAAGCGGC =========== TCCCAGGGCT (deletion)
Reference: CAGGTAATCCCAGAAGCGGCCCAGGGCCAGCTCCCAGGGCTGGCCG

e A~C: FHRMILFE A D: ApoE 2+ % Sanger W/F 4R E: RN, -FRTRIEMER.

B 2 A% E 7705 ApoE -4l & Gt Sanger I /7 4 PR B 5874 73 #r
Note. A~C, Genotypes of breeding rabbits. D, Sanger sequencing results of ApOE”~ homozygous rabbits. E Mutation analysis, '-' denotes a
base deletion.

Figure 2 Breeding selection methods and sanger sequencing genotypic mutation analysis of ApOE”- homozygous rabbits

A B C
154 | ApoEKO 2000+ =m ApoEKO 50004
= WT = wr - WT
40004 & ApoEKO
15004
=104 & il miﬂ
£ T o 20 = 3000]
X Z == I8} "sh
= 8 I 'Eb1000- w8
1 5 =2 2 Z 2000
I 2 S
& Es g5 g
z ] 5004 =
= 10004
04 0 04
B LR UREE AT B 47y A 5 MAIX SRR QAL D
Litter size at birth Number of weaned piglets Birth body weight ‘Weaning body weight SN
H#e/ d
Day age

e A WEFHE WP EG B WAEKRESHIARE; C: ARk,

Pl 3 ApoE JE[Hmi bk WiV 22 AR KR E 5 BRI TERE LB AT
Note. A, Litter size at birth and at weaning. B, Birth body weight and weaning body weight. C, Growth curve.

Figure 3 Comparative analysis of growth, development and reproductive performance between ApoE gene-knockout rabbits and New Zealand rabbits
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Table 2 Evaluation of mutation rates during breeding from F1 to F3 generation of ApoE gene-knockout rabbits

ApoE FE [l Bk ApoE gene-knockout rabbits

Hkk/ A PR EHU R RAZ)%
F Generation H£ 7 Genotype Quantity/animal Litter size/animal Mutation rate/ %

ApoE*- 4

F1 ApoE” (F:£) ApoE™" (Heterozygosity) 2 24 29.17
ApoE”~ (4fify) ApoE’- (Homozygous) 1
ApoE*" 3

F2 ApoE” (F:£) ApoE™" (Heterozygosity) 9 15 86.67
ApoE"~ (#li#) ApoE’" (Homozygous) 1
ApoE*"- 2

- (FuD /- 3

. ApoE”" (J4&) ApoE’- (Heterozygosity) 5 9 100

ApoE"- (#li4) ApoE”’- (Homozygous) 2

2.3 MEREIEER

ApoE A% (ApoE™. ApoE™") 5 WT IML# ML RE/R: EAMRS KT, Agifit
B ORI E L. AR E A L =L 2 R IR (P<0.01) 5 ApoE™ % A b 4 g 1
. FERR MR U B m T ApoET RGBT 2 e (P<0.01) 5 ApoE” %5 ApoE" 4 1tk B2 41 i
BrERAREE (P>0.05 , HYEBERTHE 2% (P<0.01) ; ApoE’ %5 ApoE" % i) 8 A% 40 i it %
H5H2WERALEE (P>0.05) , HYEZESTHE 2% (P<0.01) . fELA4M55+, ApoE RS
ApPOE" G ¥ IfiL 21 85 11 R RN~ S50 21 4 B ML 41 85 (9K B 22 R AN 3% (P>0.05) , (HI B E & F#m=
i (P<0.01) . fEML/MRAEd, ApoE %5 ApoE™ AL /M iHH. ~F3 M /MiiA 2 7 A 5 #
(P>0.05) , H¥EEMTHE 2% (P<0.01) ; HAEKRZHAMEEZEEEZSR (P>0.05) .

3 MFEHAET (n=6)
Table 3 Routine blood tests (n=6)

1L 375 A= F AR A /- +/-
Blood routine indexes ApoE ApoE WT
H 2R TH£/(109/1) 19.31+0.76 b¢ 11.30+0.84 & 15.98+1.16 ®
White blood cell count / (10%/L)
WETR PR T2/ (107/1) 0 0 0
Basophil count/ (10°/L)
kR THEU(10°/0) 12.33+0.30 b 5.26+0.73 6.08£1.11 ¢
Neutrophil count/ (10%/L)
WL R 20 P T £/(109/L) 0.26+0.02 bc 0.11+£0.01 ® 0.17+0.07 2
Eosinophil count/ (10%/L)
R EL 40 £/ (10°/1) 52120.12°¢ 5.00£0.09 © 9.69+0.24
Lymphocyte count/ (10°/L)
FR AN AR B (10970) 1.50£0.44 © 0.93+0.32 ¢ 0.04+£0.01
Monocyte count/ (10%/L)
rRE RN 4 L% 63.9+1.75 b 46.40+3.25 37.87+4.48 @
Neutrophil percentage/ %
I TR M L A L T 43 L/ % 1.41£0.09 0.93+0.12 1.08+0.13
Eosinophil percentage/ %
A0 43 /% 27.75+1.71 b 44.47+4.12 % 60.88+4.46 ®
Lymphocyte percentage/ %
SRR 43 /% 7.74+1.99 8.2042.43 0.20+£0.10 @
Monocyte percentage/ %
2L 40T 50/(101%/10) 5.74+0.62 6.05+0.31 5.29+0.23
Red blood cell count/ (10'%/L)
AT R R E/(g/L) 126.67+11.37 ¢ 132.33+7.77 ¢ 111.00+5.20 @
Hemoglobin concentration/ (g/L)
PR AR R 69.50+2.72 68.77+3.97 69.67+1.88
Mean corpuscular volume/ fLL
R S EARZ NI RA R = R v o1od 22.07+0.40 21.83+1.10 21.03+0.21
Mean corpuscular hemoglobin/ pg
S LA AL 2R R (/L) 317.67+7.23 ¢ 318.00+3.61 ¢ 301.33+10.21

Mean corpuscular hemoglobin concentration/ (g/L)
L1 53 A7 98 LA S R EU Y% 12.30+0.60 13.00+1.08 14.70+0.35
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Red cell distribution width-coefficient of variation/ %

ZLA0 M 53 AT 56 BEARAEZE /L 33.87+1.78 35.00+0.92 40.80+0.17
Red cell distribution width - standard deviation
2140 LL 2R % 39.77+3.01 41.5742.20 36.87+0.60
Hematocrit/ %
I /NBR - $0/(109/10) 412.67+92.96 © 336.33+64.47 ¢ 597.00+£82.31
Platelet count/ (10%/L)
S35 /IR AR /L 5.63+£0.31 ¢ 5.47+0.32°¢ 37+0.06 *
Mean platelet volume/ fL
LN 4 A 5 15.03+0.06 15.07+0.06 14.87+0.15
Platelet distribution width
/R EE25/% 0.23+0.04 0.19+0.04 0.32+0.04

Thrombocrit/ %

#: 5 ApoEAHEL, *P<0.01; 5 ApoE™#HEL, °P<0.01; 5 WT ML, °P<0.01
Note. Compared with ApoE™, *P<0.01. Compared with ApoE"", ®°P<0.01. Compared with WT, °P<0.01.

2.4 [MAS%EISTR
Mg A B bR 78, ApoE” % H) TC. TG. HDL-C. LDL-C %% T ApoE" %Ml WT, H TC.
LDL-C Z 7% (P<0.01) ; ApoE" %5 WT IMARfais LR ZEMZR (P>0.05) .

87 = WT
Sk B3 ppoE*”
. ppoE”

1 g 7K “F/(mmol/L)
Blood lipid level/(mmol/L)
N

il hal ﬁg_i ﬁ!l
<~ <© éy éy

i: 5 ApoEAHEL, "P<0.01.

4 I DY BIRT LE IR (n=6)
Note. Compared with ApoE™, ""P<0.01.

Figure 4 Comparison of four blood lipid parameters (n=6)

25 HEAREZF

X ApoE [ RiFR e e WT WL RAE. FFEEA A mitiT A Y A & HE o, 2t AR
BRI BT 22 G0 WIE e 0K Bl Mk A PN RS, RE TR R I ORK/NIE R, N R 4 N R e
Fes 7 AWy ApoE G U fIF e IR B ik AT W0 5% B I T RE I R T BEST RIS AE L A N 4R A 9
H S ApoE" U I 76 1R 2 fik 45 B 48 E—;iijj%m, EEAAE, I PR A K AR L RS P R 4 B A
W, M BE R AT ULIE KRR R ORI RE AR 4R H UHE A B A AL, wk4h, 7 AL 9 AR
ApoE 4y ¥4 ] W 52 B Ja 0 ILEF 4R AR PR IR B0 . A B T AZ A1 BRI . ApoE R 1 T IR 5 3 1 2% G
Eb, o DL A U A



8 o [ B R 2 A

e 7 % ApoE O NEFEIR B IK L BERE IR, A AR MR R BTk, B BEL ARSI A 9 % ApoET L JIE AR B

Jok oo A B Y R MR, N AR AR K CREERD . AR TR MRUR (LE=mE) , E R 4R H AP AL L

TV 2% G e PR B0 K LT P ST L P B D B T R, P RELT AR ARSI B 7. 9 AR ApoE R LWL, R LA 4E
WIEH I, SRR CGEEE L) o B2 oA, DAl gs, RIERFRE.

B 5 ApoE" % KB 76 22 O IE L U FE 4 K A (HE)D

Note. The coronary artery walls of 7-month-old ApoE " rabbits were thickened, with rounded endothelial cell nuclei (black arrows) and
fibrous hyperplasia in the vessel walls.In 9-month-old ApoE " rabbits, the coronary artery walls showed marked thickening, accompanied by
degenerative swelling of vascular endothelial cells (black arrows), subintimal deposition of foam-like substances (red triangles), and loose,
disordered arrangement of fibrous tissues in the vessel walls.In New Zealand rabbits, the coronary artery intima was smooth, the endothelial
cells were a single layer of squamous epithelium, and the fibrous tissues in the vessel walls were tightly arranged. In the myocardial tissues
of 7 and 9-month-old ApoE " rabbits, there was focal myocardial fiber necrosis and disintegration, along with mononuclear cell infiltration

(yellow arrows). In contrast, the myocardial fibers of New Zealand rabbits were tightly arranged, with no abnormal changes observed.

Figure 5 Histopathological examination of cardiac tissues in ADOE”~ rabbits and New Zealand rabbits (HE)
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