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n-3 Polyunsaturated Fatty Acid Improve
Endothelium-Dependent-Relaxtion in
Rat’s Hypercholesterolemia
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and HAN Xiao-Nan
( Department of Pathology, Cardiovascular Institute and
Fuwai Hospital, Chinese Academy of Medical Sciences, Bei-
jing 100037, China)

Aim To investigate the protective role of n-3
polyunsaturated fatty acids on endothelial function.
Methods The endothelium-dependent-relaxation
(EDR) experiment is investigated in thoracic aorta
ring of rat’s hypercholesterolemia. Functional tests of
nitric oxide synthase (NOS) and smooth muscle cell
were done to illustrate the mechanism.

Results Results indicate that, the impaired EDR un-
der hypercholesterolemia is due to the incapable cof
NOS, n-3 polyunsaturated fatty acid can greatly im-
proves the relaxation through recover the function of
NOS.

Conclusions One of the mechanism of beneficial role
of n-3 polyunsaturated fatty acids on atherosclerosis is
its protective function on endothelium.
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1 BHEEFE
1.1 #¥8
E¥HY Wister KR 15 R, EF 174+ 14¢,H 8
EHNEHALIRHH PN .0-3 5 FEFBHKGN-3
polyunsaturated fatty acids, n-3 PUFA)B & ¥ £ 41t
FHAETRE,SE0XU L. FHEMAHES 100 ml
B, 20g BEM,1g PERATE. FR4E B S
FREAMLUEARBEMXEFIEFEM,
CSs0l BBEERB(EREREE ). XFLKRE.
L-# AR AR Y Sigma 2575, BER.HEFH.C
BERGH AL TLERNL24.
1.2 SBEESIMERE
AREN—AEHE . TERM 2ml, EE#KE 30
~60 min,2 000 r/min ¢ C% % 10 min, 5 & m#F. K
M1 7% F Beckman 2 B A WU F 2T A EEMNT H il
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Z B (triglyceride, TG) %0 & JE B B (total cholesterol,
TCHBRER—YARZAIREANEOLEESN
(high density lipoprotein cholesterol, HDLC), # & i
HNEMBLLE L4 D TREHAAE., HBKE,
TC.TG # HDLC DR FE XL R{F O MRA T H
THEFASG%K. USABRARI YN A HE
] # (hypercholesterol, HC). % 57 (HC+n-3 PUFA)
foxt BlcontroD# =48 , FH4F R . B AABERS
FREAS 4ml/kg KEEF . 57 4w n-3 PUFA 2
/g RERE. ZAAR I B HRATHAH KA.
FARXBAAXKRUETRER, Aot R OHEWR
FENZERAGTC.TG # HDLC.KEXEEEHE
® (low density lipoprotein cholesterol, LDLC) # #%
Friedewald 2 & it # :LDLC=TC— (HDLC+7TG/5).
% B ¥ ¥ 1L 4% 3 (atherosclerotic index, AsDi% T &
it % :AsI=(TC—HDLC)/HDLC.
1.3 AARKEMEFKER
1.3.1 OEREE B A, RELEHE
HREFRA G Kerb's AP, FELAEMA . HE 3~4
mm ¥ F, A ENMTERZANGLTHF. THE
E2LHEENARRE. AFXEERBNP,37C, &
B 95% O:+5% CO: BA A, & 15 min & .
EWififmlg. EEBHFIRE 1h,60mmol/L KCl #
KK DBFEHRA,FHEM, 10 pmol/L X ¥ E K
FE _ANHBBTEXEEH R HBITUTER,
1.3.2 ZHREWRSSHARKBAMETFERITR 10
pmol/L ¥ ¥ EREF M. KV AT G CRBELE
FEHEEEBRH A, KEWA 10 pmol/L TZEEH,
WEAKEE, LXHTPLHARTENEEEE A B.
ZEBEEHAKRETBR A FRU 100%.
1.3.3 —%F it ® 4 &8 (nitric oxide systhetase,
NOS) B Fi# I AR ThAE L I8 FHEFH 0 ER
EZBERT KR E A 100 pmol/L L-# &
B, Ak EHHMA 100 pmol/L £ W, ALK
EFRTERE.
L4 it

HERSPSS KitH BT FEHF AR, B
FHAFH 005,

2 H#R
2.1 mis

RS 21 K, ZHRRMASIE 2R R
fik 48 BB AL 15 30 Table 1. 7T 015 AH & B 20 BR

HDLC #h, HEMRIEIR I B ¥R T EA P
<0.01); B JE E & i1 n-3 PUFA Fi B5 4 /9 L 75
TC.HDLC # LDLC K- 5HEERAMNER
NEREFHEN. X—FHIEALEFAREHE
& Wt L AE K BRUBE R B L I 65 55 — 7 > n-3
PUFA B R /= AH [ R B 308 MLBE 7+ E
HEMFSEERKT. MBAAsTR0.75
+0. 29, WARAM BT AT FIR 1. 4310. 49 1
1.27+0.55,¥ B E 5 F A B4 (P<0.05),{H
WAR T ER(P>0.05),

Table 1.

ment in three groups (z+s,mmol/L)

The serum lipid level at the end of experi-

[ndex control HC HC+n-3 PUFA
TC 1.2540.29 2.0940. 69* 1.4740.37°
TG 0.43+0. 22 0.77+0. 56° 0.77+0. 38"

iDLC  0.73+0.22 0.86+0. 22 0.66+0. 14°

_DLC  0.32+0.13 0.88:+0.61* 0.46:0. 30°
Asl 0.75%0. 29 1.43+0. 49 1.2740.55

a; compared with control group, P <{0. 001; b: compared
with HC group, P<0.01.

2.2 ZEREBIFKE
ERAXTEREELERRE BIIAZ

Bt AE B 65 L 47 3K, ME B A X n-3 PUFA X &

BEREBAET 3K R R 9 B2 M , 45 R I Table 2,

Table 2. Effect of n-3 PUFA on relaxant response to

acetylcholine of aorta ring

Group n relaxant rate (%)
control 5 94.801+4.76
HC 5 19.65+17. 85*

HC+n-3 PUFA H 61.88£10. 25%

a; vs control group, P<<0.001; b: vs HC group, P<0. 01.

2.3 —RUARSHABLTRIADEINGE

MEAMAN L-HENARELERKS
E b F P A R bR R R Y
K¥. WIFRR AR, MRS EREAK S
A& &AL = H AT RH I B8 R — B, B M
BRI DBATEE, FRT & BKY(Figure),
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Figure. Tensional curve of rat's aorta. A: control

group; B: HC 4+ n-3 PUFA group; C: HC group. PE,
phenylephyrine; Ach; Acetylcholine; LNNA: N-nitro-L-

arginine; SN: sodium nitroprusside.

3 it

BEA 70 FREOFTWFHERAET S n-
3ENBMASHRMAMSEOMERERE
A XLA¥,n-3 PUFA Xt As BIIRTr BB fEH —
HEAMIEAHRES AR REN A
BERIT I AE A YLE . PY B 40 B (endothelial cell,
EC) £ 7 sh Bk 38 #£ 5 4k, (atherosclerosis, As)
RERBPFREEEERHABRAS, KD
Z—HEAVTLEENKS. X—DEEEELN
ERMrEE— R EFER T ILE TR VLARK X
FTRE . ETRULEF KA R FHFRY N A
RBEMMEFEFKET. —FE (nitric oxide,
NOREEEMHNEARXENMEEFHKRE
F. ERHNERKEN NOS R ERTE
B, 76 A8 & 15 55 8 T 58 1 A9 &F 5K T i UL 40 e
fERY., EAXENERMIMTRERASNR
] A 1L RE 5 3 Bk 48 B B L I A P B AR A AF
kZHS .,

MrEE e RKREFUSIEKE, I8
MEFERANEEA TC.LDL ¥ B EH T X
BEA (P<<0.05), TG H T EERE KGR
AILBEELF(P>0.05%) . HDLC LAk (P
>0. 05) ., < B = RE [ A 00 A 8 0 5 AR . R
5 A TG.LDLC ¥ 8 F K F s A8 A (P <o.
05), 5MBHILER(P>0.05), BER TG &

EFFMBMAP<0.05),HDLC EEETH
A4 (P<<0.05) . {HM As | 5 RF MIGITFAHN
As I {EFHIRA %KM n-3 PUFA RITRRET
As MIfERH:.

KB K LR R BN, BB EE
A IE R ZBEREBE IS (9 P B KPR &F 5K (R
K 19%, B3t B AR 20%,# NOS Mgk
RNO AR, #—E Bk T EENHRE
U Ak 61 % . EEERARRL
B E(P<0.01), {BERTRA 5% A EEP
<0.001), R n-3 B AEHTRR T R4 ik
e RH [ A% I AE 9 PY B AR B 8T 3K

fEF NOS M RS MBI L-IE B E
S, RAH TEHEKEF NO FEEHR, K
I ¥ AL 48 BE (smooth muscle cell, SMC) 1
B, KA KK LT EEE Rk S AR —
LIUEHEE R NOS TR . RiTdaR/ 5
BAMEEREIRY n-3 PUFA T8R4 E
i flE [ ¥ O AE A9 NOS shek. {B7E & fE E 8
fE TREFESMC hAEERER LT HKEND
HIER 2

WHEMNRE—FARERET BN, F
MEEFKRMZEY, B A KE N RS . ML A
LM RMRELE SMC E¥5E™M, 4
RER=HSMCHIEH. XBRAEREGHEHE
BMMEAEKBETFRKEROERRAE
NOS %1,

BZ A SO L R AR AT K — &
LR EREBMTRIIGESE=AFTEAHRE,
2 B 5 I [ AL AE B P9 B R B &F 3K B B 0
SREF—EHARSHEZEHR,0-3 ZAREM

BB EAS K E — S A & B TheE , KE
BEN KT K.
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peroxidase, PQase

optical density

spectrum analysis

absorption band

absorption spectrum

early antigen, EAg
homologous leucocytic antibody, HLAb
homologous leucocytic antigen, HLAg
alloantigenic immunoglabulin
regression equation
regression coefficient
varicosclerosation

platelet count
thrombocytopoiesis

platelet factor, PF

platelet antibody, PAb
platelet antigen, PAg
thrombocyte degeneration
platelet adhesiveness

platelet aggregation
thromboblast

platelet agglutinin

platelet growth factor. PGF
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