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Effect of Dalteparin on Renal Artery Atherosclerotic Lesion Formation in ApoE-Defi-
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[ ABSTRACT] Aim To study the effect of dalteparin on the renal artery atherosclerotic lesion formation in the apoli-
poprotein E knockout (Apo E ™) mice. Methods 36 male Apo E™'~ mice,6 weeks, fed with high-fat diet, were
randomized into three groups: control group , dalteparin low dose group[ 100 U/ (kg + d) ], dalteparin high dose group[ 200
U/ (kg - d)]. 24 male C57BL/6] mice,6 weeks,were randomized into two control groups :nomal diet group and high-fat
diet group. At 12 weeks Apo E ™/~ mice were received dalteparin treatment for 4 weeks ,then six mice of each group were
killed.  Light microscopy was adopted to assess the degree of the atherosclerotic plaque of renal artery wall and image anal-
ysis was performed with computer.  The expressions of lectin-like oxidized LDL receptor-1 ( LOX-1) in aortic wall were
studied by immunohistochemistry and Western Blot.  The expressions of LOX-1 mRNA and vascular endothelial growth
factor( VEGF ) mRNA were studied by RT-PCR.  The rest mice were fed with the same diet as before for another 4 weeks,

then were killed.  Light microscopy was adopted to assess the degree of atherosclerotic plaque of renal artery. Results
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As compared with the control groups, the extents of atherosclerotic plaque of renal artery were significantly reduced ( P <

0.05).
LOX-1 and VEGF in Apo E™~ mice.

And the effect were lasted for 4 weeks after the treatment was stopped .

Dalteparin reduced the expressions of

Conclusions  Our results show that dalteparin could inhibit the development of

atherosclerotic lesions by decreasing the expressions of LOX-1 and VEGF in renal artery in Apo E™'~ mice.
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KA & H Pmmega A 8], 8 L4 4 R 1 B PRO-
TRAN, Schleicher ## Schuell, ECL Western % & i 7
Hl R %k A B B Amersham, I 47 R IgGC W &
Amersham, %3 LOX-1 % 7% & 41K 1gGC W B %
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RAZ DR AR ESL N, BLA (L FEH,
5000 1U/0.2 mL, 45-X a) , B ¥ 3 4] 25 & [R A 5] &
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HlE R ENRE) 04,54 F(16 F)
JE A AR 6 RAT, T4/ R4S R TR K
4 B (20 BE#) EA T,

NROR 1% R BB RREE JE TR, N A
FRAEBESASATREES NG, B G0, *
PRAMERE R AL, — U 2 Bk Al 10% 48 /R B AR R
BE24h G, LEHERK AT BT, AT
HE $ &R & HA L NERN, 7 —WEHHKET
WA FRHF, 4T RT-PCR % Western Blot #:1 ,
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H Y] W AL B K, T 0.3% H,0, B F
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FREE L h, HRAEFREERE, A& LOX-1
% F AR 1gG, WK E 7 1:100,4°C 7, PBS # i
Ja N1l B A F A RIF 186,37 CER
20 min, 7 Am 1: 1 B 09 AR B AR 10 8 T 40 T4 7,
37CHH 20 min, DAB £ &, HAKZE L, %18 H»
B MK HEHE, RTHR, BB, ShP&4fx
A LA et A2 /] — B R FEAT, M T B DL PBS A&
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RLOX-1 & m Bk, HEBHMAL A HHELEE,
XAEGI M AZAAMNETR EHELEESNT
B,
1.5 RT-PCR #&il/MR & 3hBk LOX-1 # VEGF mR-
NA HIRIE

A Trizol X 748 B 40 40 % RNA, %40 Kok &
Tl % 260/280 nm A HEE £ 1.8 ~2.0 2 [8, #
TREMT, F3# TR A &S R cDNA,cDNA #
KT 94CIEH 5 min KIiF 3 4% KB, 45 LA PCR K
Bk, PCR R B A 25 wl B9 K R & %, Bl GAP-
DH 1 % W % B, LOX-1 Lk % 3] 4.5 -TGTCCA-
CAAGACTGGCTCTG-3', T i 51 41 :5'-TGCACAGTT-
GCCTGATGAAT-3', PCR 74 % 300 bp, LOX-1 #y
PCR 4 4.94°C 1 & £ 3 min, [ 5 35 A 1& 38 XKL
(F/AMEFA HE 94°C 30 5,60°C 30 s,72°C 30s) , J&
72°C %1% 7 min, GAPDH Lt i#5| 4.5'-ACGCATTT-
GGTCGTATTGGG-3", T ¥ &l #1: 5 -TGATTTTG-
GAGGGATCTCGC-3', PCR 7= 41 % 231 bp, GAPDH
B PCR 4. 8% 94°C T M 3 min, 5 35 ME
IR R (45 A8 TR 5 94°C 30 5,58°C 30 s,72°C 30
s), M )5 72°C # % 7 min, VEGF L 5| 47.5-CTT-
GCTGCTGTACCTCCACCAT 3", T ¥ 5] 47 .5'-TGTT-
GTGCTGTAGGAAGCTCATCT -3', PCR 7= 4 ¥ 341
bp, VEGF & PCR % % % 94°C H & 1 3 min, f
J& 35 ANME I R (4 AN 18 PR 45 94°C 30 5,60°C 30
s,72°C 40 s) , B & 72°C 2 4 7 min,

YIHAER4 K )G, PCR 4 235 B 0k )5,
BEEITT AR, B I 2 AT R G0 % 3 Jix L ok &
Hy 3K TR EHAT T, 1HHE LOX-1 5 GAPDH 4 7
WAEIEENHERAEE,
1.6 Western Blot

BONRCE BBk, fEUk B SRR PBS BUE R 2 K,
FERM, 14 Bl NE G WRIR, k&R N
30 min, 4°C 8 kr/min &/ 30 min, Y & EF, B E
HRBR, & ARIRB A= R G A 95Cm# 5
min, & AKE F Lowry & A RANE, HEEAE
IR B 4 B B SRR 12% R O BB R b AT E
HEHk HERSE M AEERE, ERT,# b
oF 4 % A PLWT 2% o 7 (8 0. 1% Tween 20 #1 5%
Bt Hg T o8By PBS) AW I h, WAL E D H 4
WE EAAE TR, WERNEHEF 5 R4 LOX-1
%7 ER IgG (WK E 1:200)4CHEHIEH, MG
WMUAEZHEAMEBZARNER2 A5, 5L R
IeG(RE 1:3000) £ T H 1 h, £ 4 0.04%

Tween 20 #y PBS H3& £ 3 K & , il ECL Western %,
THHFMNKXAL T, RMHE LOX-1 ZEa4&F4Y
36 kDa, At E G FAM &0 % EHATA
W, AFPREL3 K,
1.7 Sit=4biE

LI B R B K e +s RoR, £ LI HE KRR
TINEELLWHR, AT ERAELEHZ T £
AT, B H S it T E S SPSS 11.0 % it # ., P <
0.05 h ZrHBEM,

2 % R

2.1 —RgtER

SEg AR N RIS . PIZH C5TBL/6) /R
—WEE O R TR A IS . Apo ET /MR
BAIZH B LA, ATEIR . Apo E7 7 /NRAH A
B RIS, A0 e I 2 A 4w S e R
SIS B TR E SR Yk
DB i, A AL A S

HH/NFIREAEMS F R, 22855, 16 J#
i C57BL/6J & 3 I BH 4 {A H 27 +2 g, C57BL/6]J
R4/ N 28 £3 g, Apo B~/ /N U A2 {0
31 +2 g MR R AT 32 £3 ¢, @AlETFR
HIRTE 32 £2 g, Apo B~/ /NRIKE H T C57BL/6)
AR (P <0.05) , Apo B~/ /NE& 4 1) A &
2RI EE,

16 J& By C57BL/6) /N B IfL 2y 115/81 +5/3
mmHg, Apo E ™/~ /INFUBEAEI 4 Ifi N 115/86 +2/4
mmHg , I 2 T 2 411K h 115/84 +5/2 mmHg,
BRI E N 115/80 +1/4 mmHg, 4540 1f
JE2E 5 To o 2k (R 3 H)

2.2 ERENMNRESGREEN R TR

HE Y20 58 7R85 1 B 52 19 C57BL/6J /MR,
A R , R 58 8, oK UL 30 Jok ok A s Ak B B
T, e iR R FR B CSTBL/6T /N B, I A PN
TSR 1 RS, R L 2l K o A B Ak BE BROE . Apo
E 77 /NEUBE R 20 AT UL A% BE B0 Ik A AL BEBR ) Apo
E~ /NRUBERIZ 16 A % B ol ik P B RG IS | i L
TR YEBEHOIE 1, BRI B IR, R 3 308 e e
ARt i 70 o K IR T IS R UL B ks A B
o (B 1), #FIEFRRYIT 4 G Bk 22 540 e 7E
(E12), i Bk B 2 AE 40 i 5 2h kook A 5 46
e,



432

ISSN 1007-3949 Chin J Arterioscler, Vol 20,No 5,2012

1. 16 AR B SRR LR B S (HE x 100)

Al C57BL/6) /N @ 4 kL2, B g C57BL/6) /N FLE BT, C S Apo

E~ T /NRBIRA, D 2 Apo B/~ /NRARKIEIFR 4L, E 5 Apo B~/ /NRE R ITFRA.,

Figure 1. 16 weeks-old mice, renal artery atherosclerotic lesions (HE x 100)

O A

2. 20 BA(E1ERFERT 4 AR) MRBHBRHHEBARBRZE R (HE x 100)

A N C57BL/6] /IR @ R, JC o kAL ; B

Sy C57BL/6] /i IR IR AL, JEBI KA C o Apo E /7 /NGUBETZH | af WL SRR AR REALBE , (A5 PR P RS EE D S Apo E 7 /N BUIR ) 4
JFR AFIEAFRIRIT 4 w G RIS BRORREREALBE , 1L PIBRE P BRE)EE S B 5 Apo E =7 /MBS R T 2R 4, A WL sl DR SR AL R AL B, i A5 P o

B,

Figure 2. 20 w (4 weeks’ cessation of heparin injection) renal artery atherosclerotic lesions in mice ( HE x 100 )

2.3 GREARANZFERNEEX/NRE 3B
LOX-1 FiX B0

B 00 BH M UK 32 2 2 3R AE B B0 Ik 9 TS A 7
B At L, B2 CSTBL/6] /N B4 LA & ) LOX-1
PR ZEIR, Apo E~/~ BiRI4] LOX-1 HUJRFELE M
20 C57BL/6) (BT IR FRE I B IG5 (P <0.05) , 4%

3. 16 A/NRE SRk LOX-1 FRiEHE R ( x100)

ORI T 2 A AR = R
2H LOX-1 HiJFFIK% Apo E 7~ RIZH B S 055 A
(A TR 40/ N (P <0.05) . [HIEAFEF&IFE
M 2K TG T2 L, Ui 100 1U/ (kg - d) ik
FEZ Al B sk LOX-1 AL (81 3) .

y

e 2

A N CSTBL/6] /N B3 i k241, LOX-1 JCHA 63K ;B 4 C57BL/6J /N g

T4, LOX-1 W43k ;C 24 Apo B~/ ~ /NI RIZL , LOX-1 FAPEZR LD B Apo E~/~ /NS & FZ 41, LOX-1 B FPER L E N Apo

E =/~ /NREFHEFZE 4, LOX-1 #2555

Figure 3. 16 weeks-old mice, renal artery LOX-1 expression ( x 100)

2.4 EBFFEINR B BBk LOX-1 & VEGF mRNA
RIXH T

Apo E~/~ BRI 4] LOX-1 mRNA HY 3% 35 7K F 8¢
C57BL/6J % i 1) Ak 41 B & T+ &5 (P < 0.05), 5
ApoE =~ BERIZH A Fb, 200 TU/ (kg + d) ik BT AT 30
LOX-1 mRNA #55(P <0.05),100 1U/ (kg - d)iEHFE
KRB G % B L (F4), Apo B~ BiAI4] VEGF

mRNA HYZEIK7K 48 CS7BL/6) 38 1Rl RHH WA 5 T ss

(P<0.05), 5 Apo E~/ AL H I, 100 1U/ (kg - d)

1200 1U/ (kg « d) SR WTHIH] VEGF mRNA ik (P

<0.05),100 1U/ (kg - d) 1 200 1U/ (kg - d) iLHTFRAH

[2e AR RBIG T ERE L S)

2.5 EHFEXNNREE LOX-1 EARIEMNEIT
Apo E 77 /NEUBERIH LOX-1 28 110 & 1k K
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SRR SR CSTBL/6) /NRURY LOX-1 R £k
KRS T+ (P <0.05), 5 Apo E~/ 7 /NERUABL Y
2H LOX-1 HE I RIKAKFAH L ,200 TU/ (kg - d) I8
Rl ff LOX-1 A RBAKFHHBREM (P <
0.05), 100 TU/ (kg - d) IKAFEIGIT LOX-1 FEHE
KA 2T ARIBBNGE T L (P >0.05;E6)

300 bp LOX-1(300 bp)

231 b,
o -GAPDH( p)

4. INR BBk LOX-1 mRNA BIRIX 1 3 C57BL/6] /N

WELL,2 2 C5STBL/6] /N Bl AR RN, 3 7 ApoE ™7~ /) U
A1, 4 N Apo E -/~ /NEUEFIEIFELL,5 A Apo E 7~ /Nl i
%4,

Figure 4. LOX-1 mRNA expression of mice renal artery

300 bp VEGF (341 bp)

5. /INER B BBk VEGF mRNA BJRIEX 1% C57BL/6J /MR
T ADEHAL, 2 g CSTBL/6) /NRL R IR AR ,3 2 Apo E =77 /)N AR
HAL,4 N Apo B/~ /MBI E AT E 41,5 9 Apo E 7~ /B I
JF#4,

Figure 5. VEGF mRNA expression of mice renal artery

1 2 3 4 5

6. /NREFNAKA LOX-1 EAMRKIE 1K C57BL6S /D
U AR, 2 D CSTBL/6] /N R 1R BHE,3 2 Apo E 77 /M I
FERIL] 4 8 Apo E =/~ /NEURFIRFZE 4,5 N Apo E~/~ /NREF
HIFFEY,

Figure 6. LOX-1 protein expression of mice renal artery

3 3 g

o FIFEA R APUEEm N+ Xa &PrEtim
it % 4, o FH T 2tk stk 2h Bk 25 G AR I P EE TR IT
MAIEITH ., IR RBTSE FRISCIT £ W . Tk P Z 4
(RS FHFZE) Freiest 1 A5, Afae ks
i gs HE A 140 LA 6 2R il A% T AR SRR AR
R A3 7 JHF 28 2 75 T 410 il 3 Jok At Ak 1 32 A 1 R

==
HHE,

%ﬁ'ﬂn?ﬂﬂﬂ’@ﬂlﬁ Ih Hﬂﬂ@ﬁ ox-LDL J&5 #4546 N
IR IOV L A 20 L, 3k — ek R 2 gl ik T A 5 B

ﬂzﬁﬁaé%iﬂ 12 LOX-1 & ox-LDL (4 S 32 44
JE—Fl B I IR 1, 7 1 20 R P R A i K
LA b 23k, ox-LDL 3@ 33 | LOX-1 321y
PR, AT T N DI RE M ZK L, P 40 i A I 4 7
TR LA 6L 1 O T YR BT A e, S 00K R BE B O
AR, LOX-1 AT BE & — FR A 4 K IR A SN Y
OREEIATY 2 Mg S0 AR 1 25 AL 5 3l ks A e s A%
TR A i) R ) BB T

T LOX-1 By ik, v] 43 BH W i F 3% 8 s
L U/ B A L [ e B 348 0 B RS e vk, AT R
S O R RE AL AR 1 — Fh A RGR A, AEF TE I
TV LA 6 e ) i A 5T 2 B L BRI PR X a A
BEIL AT 5 S LOX-1 Rk | Bea % W5
KB, AE Apo B/ /INER, 6 i I i 570 55 B
T, AE AT LAUAE HE BEH AR e, 38 AT LS % i 2 B
RN, KR T T2 T A BER EI Y

AT G 235 SR 3 W 3 ik ok e A A BRUBE 7R o | KT
B AT B S bkoR R Ak B HE S P AR S B A
WFZIGIT)E 4 F ., nTRE AL 0 B 3l ko 4 iy
KAL) LOX-1 B 1 3R56 . 36 T 2 3 1o 41 o ¢ 1
P X a G AL %) 26 5, AT BB 7RI 6E ot 6 % 95 il
¥ Xa 5509 LOX-1 B3R, [ BN ox-LDL 7K
SRR U/ BEBR PN B B TR, 0 S R B B 4
B, A LOX-1 28 (4 22 3K T R 2 AR 4+ JF R il
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SEFHUEENE T LASM 14T 3 Jik ok e R 14 1 A/ T A5
R 5 DKo A R AL R B 5, Y 8 ok ot A PN
JEE LOX-1 SRR A K, T y28 4 240 2 e il 45 SR ok
IRBNGETE24 T8 S 1 T 7E B U1 48 5 1) ' 8 Jok ol
R AEABE AR rp fE— 25T

M58 P B A I (vascular endothelial growth
factor, VEGF) +& B B T & B0 A9 ME — 4 S AR i 1.4
WEZ A 220 2 AERK IR, IEFREST, e
BARIA SR LKL, FEBACIRAS T VEGE =431
Jo ox-LDL F1 4 AE PR 55 2 Ik ok ¢ £ 16 11 A5 Bz PH
TR VEGF p2A: 3600, VEGF 7] UL ik 3 fik s B
TR AL 14 T B, I 2 Bl BE B A M B, T B0
Hemb2d i S #e T s, N SR 20 bk o B BE b
A VEGF 1 v&1 B2 38, 76 S M e Ik 255 ik 28 35 1l
T VECF KV ETHE Y AT LA IFR G
J7J5 VEGF mRNA Kk TR, 52 Al g 4 il
LOX-1 2 1235, W/ BEL Y ox-LDL ¥, T
H ox-LDL 551 VEGF ik, iF— o BE gk, 71
il 3 ks A Ak A & A (EOR BAR A ML B AL S 38
RV A T — T

Apo E77/INER 3 [H Jackson 5255 % i H L A
MR T 1992 AR F B, LA C57BL/6) b R 1Y
/INER Bk o e R A 451 T A P R N BB ks
FEREALRE BE AR T R . SOA I 93 R FH /N U
R B Bk o R R A AR Y 320 R S R ] R
T A e IE T B IUAE 0 3 bk st AR B 4K, As TE B
M SR M, R As BAF R B
TYUOT A AN LA 3 3 AR S e A 4, FLU A bR
Bk BUE Bk, 5 A As I LA, H 1 B
Jicm Bk AR 55 N2 Bl Ik B Sl koo e B Ak s AR
FRABLAG e I PR 2 /N R As T 1 2
e, BRI AR E N E LR AR/ 15
JENRY BROTF 4R T8 AT A B B, — M sh 9 1 it 52 44 L
N AR E 2 B b N ZE i, ARSI R A
ey e B NN O S B g EN R 2 T
LTS

AW R 5 T T 2 B9V AL 2 4t T g 1
HTRRSARYE . sl ks A Ak 1Y & A LER K 7 iR
T THRAE BT ) f BE A T S (HR R sh i A
SpRetE HORBEAR A 1Y) S e sl AR 3 R 2% i 2
SERRBE MM AETE S, i 5 E— 2 ST
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