CN 43-1262/R "W E S kaEfb 24 7& 2015 4257 23 556 3 249

[XEHS] 1007-3949(2015)23-03-0249-07 - LR -

v I KB R 1 e P v i S Bt e o 2l e s P 16 55 g B
th i T HifE

wmea', zREFE, £ E, T IR, xELE
(1 KB d EAER S AH, BB 8 8% 710054 ; 2. XL B ERERIE A, B4 % T 710054 ;
3.WETHWER, KB EBLET 710054; 4. BEABRFEFRE —WEER S HA, BREY4 &L 710061)

[ER] &b, AABRSREKRR; FHHRERE

[ ZE] BN UWESIEFBHRAE S 6 (n3 R af 5k R) WAt B X &0 E X R (SHR) K 3Bk
Bk, FiE A8 A Ml SHR 30 X, ERMWERE 14 AE B EMMS A 34,4210 X, 55
T EBAN HR AR B e Bk AR HR IR E 36 AR, A T2 A, RSB KR (WKY)30 R E RS
4, FREME oE RE R H BRI E AR, RANE KRG, L AAR S5 58 5 N PO 3 Bk
W AE Gk B (APWV) | B A 4L R AL 5 o o 95 40 SR AL 32 S0 5 B 00 S IR AR A R BB T Am A R 2 B B & B 9 (MMP-
NEREKRF, R SHR SR LA b ERE LM foZ i & b A 5 (160.5 £5.5 mmHg  153.1 1.0
mmHg . 155.1 +6.7 mmHg, P <0.01) ; HE % & 2 7 & J§ 4 R 40 30 B 5 B P AR A 8 AR (MCSA ) 32 8R40 3 Jm
(35500 +8536 wm* kb 28348 +3956 pum®, P <0.05) , 2 85w & i 20 ) £ 3 bk MCSA 42 3 P4k A 20 %, /) (16865 =+
7235 um’,P <0.05) ., WKY K& MCSA £ B E4t, SHR K A& 5 R LA IRE A F 4 b PR ERE H i
LRV (21.1% +2.3% 5 30.7% +2.3% ,P<0.05) , S Mg m & il AR S M54 B0 3 (34.5% +4.1% ,P <
0.05), SHR X A& M54 R 20 b s 3 Bk APWV 4552038 e 0 5 5 Im S i 20 APWV 45 35 IS4 R 28, (P <
0.05), SHR X R & Re4k 240wy £ Fh Ak AE F MMP-O R A2 4-220 FHismbibiast &, &Eib Sef IRk e
B i SHR K R K 3h bk e B A2 39 5 | 38 MMP-O /£ 3h ik B A B Sy ISR E 09 4E L, 0 % 4 n3 % Riede
T s BR 649 A% VT AR il it 38 453X —4F A R AR TR B Az h) e R 69 VB

[FESHES] R363 [ XHk#RIZED] A

Effects of Fish Oil on Arterial Elasticity in Spontaneously Hypertensive Rats Under

High-fat Diet

SUN Shu-Hong' , MENG Hong-Tao” , WANG Lei’ , WANG Shun®, and LIU Zhi-Quan®

(1. Department of Cardiology of Shaanxi Provincial Corps Hospital, Chinese People’ s Armed Police Force, Xi’ an, Shaanxi
710054, China; 2. Hospital Office of Shaanxi Provincial Corps Hospital, Chinese People’ s Armed Police Force, Xi’ an,
Shaanxi 710054 , China; 3. Fourth Hospital of Xi’ an, Xi’ an, Shaanxi 710054 , China; 4. Department of Cardiology, the
First Affiliated Hospital, Medical School of Xi’ an Jiaotong University, Xi’ an, Shaanxi 710061, China)

[ KEY WORDS] Fish Oil; Spontaneously Hypertensive Rats;  Arterial Stiffness

[ ABSTRACT ] Aim To investigate the effect of high saturated fatty acids and n-3 polyunsaturated fatty acid diet on
arterial elasticity in spontaneously hypertensive rats (SHR). Methods Thirty male SHR (8 weeks old) , adaptive
feeding to 14 weeks old, were randomly divided into 3 groups by body mass: normal chow group(NFD) , high-fat diet group
(HFD) and group of high-fat diet supplemented with fish oil group ( HF + FOD) to 36 weeks old were intervened for 22
weeks.  Thirty male Wistar-Kyoto rats (WKY ) at the same age were divided into the same groups.  After being inter-
vened, the blood pressure, weight, serum free fatty acids (FFA), biochemical index were measured. At the end of the

feeding, artery pulse wave velocity (APWYV) , using histochemical, pathological, change of centre arterial vascular wall
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and matrix metalloprotein-9 (MMP-9) were measured. Results Systolic blood pressure (SBP) in SHR + HFD group
was higher than that in SHR + NFD group and SHR + HF + FOD group (160.5 +5.5 mmHg vs 153.1 +1.0 mmHg, 155. 1
+6.7 mmHg, both P <0.01).
creased (35500 8536 wm’ vs 28348 +3956 um®, P <0.05) , aortic elastic properties in the SHR + HF group significant-
ly decreased (21.1% +2.3% vs30.7% +2.3% , P<0.05).
crease of MCSA (16865 +7235 um’ vs 35500 8536 wm”, P <0.05) and decrease of aortic elastic properties (34.5% +
4.1% vs 21. 1% £2.3% ) were completely reversed (P <0.05). The APWV was increased in the SHR + HF group
compared with the SHR + NFD group.  But it was significantly decreased in SHR + HF + FOD group compared with SHR
MMP-9 expression was higher in SHR + HFD group compared with that in SHR + NFD group and SHR + HF

Conclusion The diet of high saturated fatty acid stimulates the thickness of aorta blood vessel in SHR

Compared with the SHR + NFD group, the membrane cross-sectional area ( MCSA) in-

However, in SHR + HF + FOD group, such a marked in-

+ HF group.
+ FOD group.

and increases arterial stiffness, raises MMP-9 expression, dietary fish oil reduces MMP-9 expression, vascular wall thick-
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ness and increases aortic contents of elastin in SHR.
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5 SHR SRR E4H L4 ;e i P <0.05,5 WKY &4 i,

a P<0.05,5 SHR ¥4 k& ;b 2 P <0.05,

Figure 1. Effect of fish oil on SHR and WKY rat blood pressure by high saturated fatty acid diet intervention
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2.3.2 JAEFHMREEALY  SHR WIRIRE4LE  BRERALgES  BE AUE A A Ak (P <
Bk ) £F 2 Sk e e A R kb, SR 0.05), R i A SRk 4L TS (P <
M-S S EN PRI TSR T B 200, 0.05) ,WKY #5410 22 7 g ih# & L (K 3 ik
FIFHEGI T R G470, SHR BRIk T30 2),

* 1. 36 B rt &imx HaFAERRBRGRETH T X RILEREEHEEZNE(wnol/L)
Table 1. The effect of fish oil on serum free fatty acids in rats by the high saturated fatty acid diet intervention at 36 weeks
old ( wmol/L)

i | n SFA n-3PUFA n-6PUFA MUFA n-3/n-6

WKY 7 189 +39 38 £27 110 +50 105 +39 0.30 +0.20
R IR R 8 250 +58° 40 =12 138 +21° 77 +49* 0.19 +0.12
iR REER T 10 188 +47 87 £21° 122 +54 139 £61 0.67 +0.5°

SHR a4 10 131 12 46.6 £17 147 +15 151 110 0.18 +0.06
R R 10 208 +71" 36 +23 142 +18 98 +19° 0.18 +0.04
iR REER T 10 154 31 96 +27" 101 +13° 117 +84 0.68 +0.19"

a iy P<0.05,5 WKY &4 i ;b N P<0.05,5 SHR &4 b4,

xR 2. BHNFAMERRREFRTARENKEDHZM

Table 2. The effect of fish oil on aortic structure in rat by high saturated fatty acid diet intervention

4 W n MCSA( pm®) [WIEY 4 ) R4k R T AR 43 L
WKY Tad 7 15682 +4254 24.1+10.1 37.2% =5.7%

R A 8 14951 +5631 35.2+11.7 38.8% +4.1%

Y ER KRG EAE 10 10072 +2102 23.7£6.6 41.3% +5.5%
SHR Had 10 28348 +3956 21.5+12.5 30.7% +2.3%

mR A 10 35500 +8536° 48.3 £27.5° 21.1% +2.3%"

Y ER IR R EAE 10 16865 +7235" 11.9+14.2" 34.5% +4.1%"

ah P<0.05,5 SHR &4 LLE;b o4 P <0.05,5 SHR SRR a4 i,

B 2. KIEZHH HE £ ( x50) AN WKY %&4,8 K & 3. #AF%ELRE( x200) A 5 WKY %1241, B 7 WKY
WKY FIRECEAL,C % WKY Bl i 4l, D % SHR % fr4l £ oy FOMRIREAL,C oy WKY SR 4l, D 2% SHR ¥ £ 41, E % SHR
SHR BiIE A& 4L, F 2 SHR &l fasm4l IR K4, F S SHR @& g in a4

Figure 2. HE staining of thoracic aortic( x50) Figure 3. Elastic fiber staining( x200)



CN 43-1262/R " [Hahfikaiifb A2 ids 2015 4F56 23 555 3 ) 253

2.3.3 JAEZFH R I e B R A SHR
KEVE WKY K B AL Z B8 i, HES AL, -1
LA L3S A= B R, SHR iy BRIk 6 4 4038 6 4 -
WA Z | 5 B 6y 28 - 1 LA B & & T
HZME, SHR mig kB A R4t 538 g4 &k
Jnfayh AR =5 (KBl 4)
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Figure 4. The aorta smooth muscle cells and collagen fibers

by Masson staining( x 200 )
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ZI (K 5), KEE{H 53 H7 W, SHR & IRk 4
MMP-9 JK (B8 S AL BEAR (P <0.05) , =i 5 i
THZH MMP-9 JK B2 B 55 i BRI B 4 L e S 38 m (P
<0.05), WKY KE&LAHZF TG 2#E L (F
3)a

*® 3. BRNSEMERBRRETRARPONKEEER
MMP-9 7% FE{EHIF 0

Table 3. The effect of fish oil on central arterial stiffness
and the MMP-9 gray value in rat by high saturated fatty

acid diet intervention

| n APWV(m/s)  MMP-9 JKEE(H

WKY a4l 7 11.5+2.28 198.3 £7.2
ERIREA 8 15.8 +3.2 181.1 6.7
FAg A 10 11.1£2.1 182.1£10.3

SHR  Ha4dl 10 10.4 3.1 182.8 £10.3
FRIREA 10 16.7 £2.0° 133.1+15.6°
FAgMfIha 10 9.7+2.3" 170.0 +9.3%

aA P<0.05,5 SHR H &4 L4 ;b N P <0.05,5 SHR mlRIkE
M,

5. Bl EEMERRRETHRAR MMP-9 HIE
AN WKY R4, B N WKY FlFIE 4, C o WKY Rginfaima,
D 24 SHR &4 E >4 SHR mRIKE 4, F 24 SHR @& e fnfaih .,
Figure 5. Effect of fish oil on the expression of MMP-9 in
rat by high saturated fatty acid diet intervention
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NFRUIHCHE B, J& MMP S % b e BB R 5 2 —
T g s T DA SO A N B Az 40, I — 20
SEHE LR A MMP-9 , MMP-9 1] [ fi## IfiL 4 ECM , M T
BRI A RE BN T, A LI &
KR SHR 5 WKY K MMP-9 2[4 225, {H &
MR R A2 T F SHR 3% £ 40 MMP-9 ik

VA R SR A R A L MMP-O [ k1
T SHR K ERUK 2y ik R A 2 1 £ ik 20 2% SHR K3
Jik (A B (%) ML AT BE 5 4D ) MMP-9 [ ik A 6,
G546 ISR, 434 T R AL 2 QO & 16 AR 195
LG A4 1AV LA AR ( VSMC) 76 N A AS [F]
AV I EE H I C (protein kinase C,PKC) fY $L7
FIE B S L) PR G AR VSMC A 22453 %3t
PR OCHE R . BN F5T Bon FFA @it PKC 3%
5 VSMC 51, A58 v 2 3, w g ik & 4l
SHR K VSMC B B34 fin, @F+ &6y VSMC 1] 43
WK H) MMP-9, T 4F K, To i A2 I R 55 34 /2 3
YIRESE 71 FAE B MMP-2 #1 MMP-9 37 1 1) 3 8 3¢
TR R I AR G Y 3 Bk A Ak & AR A, A
R, B LA BE v MMP-9 263k 40, 1ML MMP-9 1%
PEFT PWV 7 5 I 8 1 0 3500 0 2 i K
FERHRSE TH v Y 5200 MMP 14 28 55 R0 2 | 3271 1L
i MMP-9 H4 & 0] 68 = 5 2 ik (8 A R 384 i 19 3
2 GMMP-9 38 i F fi# I 45 ECM | IR £F 4t K
SRPERR T, MR M A BE T O A, AR SR
I v LRI T TR K B BT B ) A5 kb B
kA 7 A ik 1R 1 AL 1 T A s S 43 Ao 0 ] v A
FHE 7R AR £ 30 VSMC Y38 5 LA 7Y 2 ik
FREASE, DA T D/ 188 A P T i UL B R AS T B4 P B2
4300 MMP-9 T SEEEY

SEES IR K B, KB LT WKY KRR 3h bk
Hh IR AR MMP-O i ARk e 25 5, it
SRV , 805 355 A% A0 AR T R S B WKTY K Rl
FHEIHLE S SHR AR, Al g HABHLH 25, 40
WEAR g S S AR 200 388 S8 Sk 22 05 Pk L 5 [k
Jig 12y AR Mo B RE A TR — AL
YIRS,

ZE LTI R v 0 R0 T D R KA T ORI SHR
KBkl 48 45 BE 1Y 5L, 1 MMP-9 7 I v () 3R
ik BEARSRER , E00 A S D) RE LR |, 3 ke
Bif 38, 3k T R v o AR I R Tk B S Bl R T
AL 22— 5 T a9 B A W R R
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