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[ ABSTRACT ] Aim  To investigate the effect of adenovirus ( ADV)-mediated Profurin ( PF) expression on the
plaque stability of ApoE™™ mice. Methods ApoE™" mice were fed with high-fat diet for 8 weeks, and then treated
with ADV-mediated PF intervention, followed by high-fat diet for 4 weeks.  Aortic roots were isolated for atherosclerotic
plaque area analysis and immunohistochemical analysis.  Plasma phospholipid transfer protein (PLTP) activity was detec-

ted by fluorescence donor essay, plasma total cholesterol ( TC) and triglyceride (TG) were measured by enzyme assay
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kits, and fast protein liquid chromatography was used for lipoprotein profile analysis.

Results Compared with the con-

trol group, the plasma TC and TG levels, PLTP activity and circulating tumor necrosis factor-a (TNF-a) and interleukin-6

(IL-6) levels in ADV-PF group were significantly decreased ( P<0.01).

In the ADV-PF group, there was no significant

change in atherosclerotic lesions on the inner surface of the full-length aorta, but the plaque area and lipid area in the aortic

root were reduced (P<0.01), the content of macrophages was significantly decreased (P<0.01), and the smooth muscle

cells and collagen area were not significantly different.

cantly decreased (P<0.05).

The content of matrix metalloproteinase-9 in plaque was signifi-

Conclusion Overexpression of PF can alleviate atherosclerosis and reduce the levels of

circulating inflammatory factors to a certain extent, and effectively improve the plaque stability of ApoE™™ mice.

[KEY WORDS ] atherosclerosis; plaque stability;

kB FETE AL (atherosclerosis, As ) TR it ik 4
AR IO IUREBE i A v R HC A O 1 A8 2 17 1)
FERNERIFA | BRI As L3R 2 FKSF 2
FERERFNGS T As B OCHERE S 2 — AW FE UM 45
I As TEHUIR B A K A AT, iR
FITF R BRI HE AL

5T 7w, 1l 3% W i %% iz 25 11 ( phospholipid
transfer protein, PLTP ) {if ¥ 5 5l IR 3l ik < 9% 52 1E 4R
KRR, FENRER T R G PLTP = 7] )5
% ApoE™" IR F A2 ARG/ AR 8 A
B L SEEB/NEUY As 7B (R SRk A MY
FORT) 2k PLTP IR T i AR A B R 5% K
As J7ES  PLTP AI5E o 006 2 AR AR ELAR 8 1 3
(receptor interaction protein 3, RIP3) /48 H H &k 1%
EE As FEYRRE M. 5 L ik PLTP B)
YIRS As 7 i S B BE B E M2 B,
T PLTP WA R0 EE As 28 FE A %07 2,

#ia) PLTP 98052 As B9 B 5 oy, RCAR 2R RR
PLTP j& 3% J5 3, Profurin ( PF) H 31 AR 1 i if
1A Prefurin 7E23 Wik 42 v A FooK fife e 100 Al LA
il ZFpaE AT I g A K R i R AR R
HF2 K B-secretase 1M BYANT. . AMEYE PF
5 K B AR AR K % PLTP 3800 PLTP 2 5 T
& & H I =g 5 2 I (wiglyceride-rich lipoprotein,
TRL) 41 2% | FEAR 1 3% TRL 7KF, 3842 ApoE™" /R
As AR R, P OXTT As BEHURR @ M IF 5T
PLK G K i AL 1 ANV R o AS BIF S8 SULR ) i s
A5 PF X ApoE™ /MR As BEBRFREPERIVE .

1 #RHTGE

1.1 EEMHRF

AR A Ot ot 1A 4 A B 4T W B 3R
R RHMBE AT 2EUFANRGRZW
LR E R ¥ AR AE ;AKTA avant Z 4T 2 4

lipoprotein;;

phospholipid transfer protein;  Profurin

5 B #r A (Superose™ 6) W B B4 L E € 96 LR
W BT A AR SR RS E Rl g
EHPELARAF,
1.2 EEZHEMNAHF

NBD #r I8, # % fig Bt 7. B & ( NBD-phosphatidyl
ethanolamine , NBD-PE) ¥ B Invitrogen ; # 5 Bt i 5%
( phosphatidylcholine, PC) 14 # Sigma-Aldrich, anti-
MOMA-2 # 5% % $i K 4 & Santa Cruz; % R i & 1k
g AR AT B W F B0 R 1gG TR A BRI AL 4 B
PRI L FHDR IgG Al e LBEZREY
BA A A R A F 5 a-actin F1 A B E Cell Signal
Technology; A JR £ PF g1 Ao 0 A& & A (L) 4
AR AE B R A5 PF IR EF o F & AR MK
PF(1 ~321 bp) &3 5 & it b 8 N\ IR 2 iRk 45
pADV-mCMV-FURIN (1 ~ 321bp )-6xHIS ( ADV-PF
41), YL pADV-mCMV-6xHIS Jfi b1 4 % i[5 £ 7 £ iR
T 1E A AT R, BT OB AR B e RO R R
AoTCE MR (L) B A R AE 7R
1.3 ¥

RELH ] 24 R 8 JF# A ApoE™ /N B (1
B mEEMNELR P BEATRAR), 2 AR
A HAR2A, pRAAEERLSEREAER G,
Rl B 2 T & MR Ak & (15.8% fig i An 0.2% FE E B )
ARSI, ERBMILE 20 g kM EEHRE &
3.6x10" PFU/mL, 4 2% F & fe A FHR R 4 A, B
ANBHARKRELHEREERRERAZ T, B BK
A2 h ER2 h BEEEH, AFRELRE —
ERAFERYEEE R MM, A LR
HEBQLAE -ER KR F LR X R A4
) #AT,
1.4 MRgHn

BRI 12 B, 246 h, AR E 5 L
B KM |1 200xg B0 5 min, 4 B o 3, A AR
[ B (total cholesterol, TC) . H i = B ( triglyceride,



CN 43-1262/R 1 [Esh ik fb42ids 2025 4F5 33 55 4 )

299

TG) .
1.5 PLTP &M

FEEILF N3 pL g R AR (NBD-PE : PC=
5:1)3 pL K[l 3445 4 % NaBr/KBr(d =
1.21 g/mL) &4 4 ] f2 91 wL TSE %% i, 52 3 41
AN 3 WL H R R, At BB 41 R TSE 2 TR,
EEETRBEARFHIRA, T37TCEAHET,A
B MOA K K 460 nm A1 K 49K K 530 nm &b #Y KL
B, 10mnME—K,ZD 1 h,KEEFILF W
A 100 pL 100% 53 7 B Bk, 70 4008 4 5 &
l

=4

X NE,
1.6 REFEARERIERSEEOEILE

B4 4100 pL iR A ¥ w# 5 purifier-900 &Y
AKTA B3 & & A € 3 (fast protein liquid chroma-
tography , FPLC) i # B Superose™ 6 4£(10/300) L+,
A EREE A AL, HE A 0.3 mL/min 3 8 R
(0.15 mol/L 4 1t 44,0.01 mol/L %k B & — 44 fu
0.1 mol/L EDTA ,pH7.5) % /i, & 1 ~50 N4 2%
(% 0.5 mL) % B, 0 2 AN Aoy TC A&
1.7 BhBKREEREFIBER AL 2 53 47

MEDBENRESDIK, HATHEL O 36, £5
JikAREB H LE K R T JE AT 40 O 3¢ 5 HE %
£, Tt 2T O Yot R B A U AR E AR, Masson
Fete WA R FE M T AR, HE 3 & 047 323 0 A 4
fEo M 2h Bk AR E A HF 39 18] & 30 wm ] 1E 6 A
MhFtENEREATHNEAERTER, XEHE
% 3 J | Image-Pro Plus 6.0 2 1+ 4t 1T £ 30 Bk W %
MERMARBERE R, KA RMFERAAD
B E 50 BOR Bk R 41 38 S B AL oy E vk 48 e (A
MOMA-2 #t R #7132 ) . F ¥ AL 28 47 [ ( smooth muscle

A B
25~ 5r P=0.0004
P<0.0001 _—
_— ]
g 20 ° g 4+
g E
[ ]
EBr —Tv, ESr
= ° am =
2 . . e
« 10 @ 2
£ [ LN ] €
3 " 3
o 51 u o 1F
0 0 =
Control  ADV-PF Control  ADV-PF

(@]

PLTP activity/[ u mol/(L - h)]

cell,SMC) , | a-actin JLARAFIC | & 4 8 & & B8
9 ( matrix metalloproteinase-9, MMP-9) ty && ' |
1.8 MmEREREFSEKRN

KA ELISA K |l & W % B R XEF o
(‘tumor necrosis factor-ac, TNF-o0) 1 &1 28 Jif, /> & 6 (in-
terleukin-6,1L-6) ,
1.9 ZitZEHHh

| Image-Pro Plus 6.0 2 fF it & As 7 & T 3,
Al GraphPad Prism 8 # % %] 4 it 2 R B, #4F UA
xts Rom A B LKA ¢ A, P<0.05 K £ 7 H &
R

2 # B
2.1 ADV-PF FHIEBZ (K ApoE™ /MR MLAS 7k T

AT F IO 5T © 2 UE W PF fE B AR
ApoE /N BLIE 3R P PLTP 3% ¥, JF B A% 1 i 7k
S RBFE T, 50 B ZH AR L, ADV-PF 4R 1
TC F#K 37.0% (P<0.01), TG F& 1% 53.8% (P <
0.01), Il 3% PLTP % PR AL 85.2% (P<0.01),
FPLC /745 9 5% , ADV-PF Tl 3 B2 B A% il 2 v
AR B JR B H (very low density lipoprotein , VLDL)
ZH 43 v B TR T e, 6K % R TR B T (low
density lipoprotein, LDL) I /= % F£ fi§ & [ ( high
density lipoprotein, HDL ) £H 43 H %) JIH [ Pig2 7K ~F- TG BH
W, N EEER TG J& A5 5 A E AR A
i, ApoE " /N BRI HE R A 4> FE B VLDL 44
B, LRSS RFW ) PF AE W AT PLTP I
P I REARINSE TC F1 TG, AR W . /92 VLDL 4
(K1),

600 P=0.0004 D 305 VLDL LDL HDL
©°
® £
. E 041
@
400 o S -~ Control
H 5 03 —e— ADV-PF
&
£ 0.2
200 5
9]
@ 0.1
y $
o
F=
0 O 0
Control  ADV-PF 10 20 30 40
Fraction

1. ADV-PF X SRR R SH ApoE™ /]y R I A B 3 1
A R TC K (n=11 ~12) ,B RHIMLHK TG KF-(n=11 ~12) ,C MIMHK PLTP itk (n=10),
D PR AR 2 BT 2H 43 v L
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