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[ ABSTRACT ] Aim To investigate the effect of laminaria polysaccharide (LP) on the vascular endothelium-depend-
ent relaxation and contraction of rats induced by psychological stress. Methods Normal adult rats are randomly divid-
ed into control group, LP high group (LP-H group) , LP low group (LP-L group) and low molecular heparin group, which
was to build psychological stress of rat model by using the stimulation of uncertainty empty bottle. ~ After the stress, rats
were reviewed by open-field test.  Then aortic rings were isolated and put into organ bath.  The tension of endothelium-
dependent relaxation induced by acetylcholine (Ach) , contraction induced by norepinephrine (NE) and relaxation induced
by nitroglycerin (NTG) after adding in L-arginine methyl ester hydrochloride ( L-NAME) were recorded. Results
Compared with control group, the frequency of crossing and rearing behavior increased significantly in model group, LP-H
group, LP-L group and low molecular heparin groups. ~ The model group reduced Ach-induced relaxation (P <0.05) and

enhanced NE-induced contraction (P <0.05) in comparison with control group. ~ Compared with model group, the relaxa-
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tion induced by Ach significantly increased and the contraction induced by NE significantly are decreased in LP-H group.

It is meaningless in LP-L group and low molecular heparin group.

groups, relaxation induced by nitroglycerin after adding in L-NAME was rather lower than that of control group.

In model, LP-H group, LP-L group and heparin

The max-

imum relaxation induced by nitroglycerin with L-NAME is significantly lower than that of induced by Ach without L-NAME

in LP-H group, LP-L group and heparin groups.
ation and contraction of rat induced by psychological stress.

aline.
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Conclusions LP can prevent vascular endothelium-dependent relax-

So it may prevent endothelium damaged by endogenous adren-

SRR, &8 R, & EMEAME LT
= IR A K A R, RN T R TR,
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IR EEZESR (P <0.05;%2) 5% B4
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A BRIV Ach 175 5 A0 LA AT 9 SR I R A (P
<0.05),LP-H 4 LP-L 4 A%/ T Z 4 T . %
PEZF (P >0.05) , SR i, LP-H 4 il 48 &F
5K RN B B4 (P <0.05) , LP-L 4 FE 4> T IF £
I EMZST(P>0.05),
2.3 ZH'E EREXNREKXRMESIKIRA R K
H M U 4R I N B BT

2 NE S 10 ¢ mol/L i, A [ kb B 26 7] JF
IR B E MR (P <0.05;£3), SX AL
B ARV NE 3755 (14 10048 08 46 S5 1 . 35 3% v (P
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0.05),LP-L AR FIFEA LR EMWEZR (P >
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xR 1. HEEXBRUHITAFES (2 £5,n=6)
Table 1. Rat’s behaviors change in the open field test

a4 EIERE S KAy My

XT R ZH 5.83+1.47  42.50+8.41  48.33£9.58
BORIZH 11.33 £4.97°  57.43 27.64°  68.77 £10.94°
HP-HZ 11.832.14" 61.17 £8.73" 73.00 =10. 32°
HP-L4  10.67 £3.67" 53.77 +5.74"  64.43 +5.98"
orr 11.55 +5.14" 57.83 £16.64" 68.38 +17.63"
il

a P <0.05, 5% R4 g,

R 2. Ach 3 & LH K R A3 B BKIR P B 4R Btk £F K ThRE B REM8 (x 5,0 =6)

Table 2. Effect of Ach on aortic rings’ endothelium dependent relaxation

10 ~° mol/L 10 ° mol/L 10~ mol/L

| 10 mol/L 1077 mol/L

X HRZH 3.35% +2.86% 13.78% +5.51%
HIRIZE 3.91% +5.60% 10.50% +6.80%
LP-H 41 6.06% +7.81% 15.76% =10.11%
LP-L 4 4.72% £9.07% 16.28% +7.12%
A TIFEE  7.84% +9.98%  21.86% +11.82%

44.80% +15.21%
44.70% +9. 65%
47.92% +7.85%
37.06% +7.16%
46.48% +15.60%

98. 18% =+ 16.34%
80. 68% +8.64%"
95.38% +8.86%"
86.90% +7.48%
85.08% +11.38%

105.83% +13.29%
85.25% +9.70%"
107.24% +13.37%"
97.00% +12.57%
97.82% =4.36%

a i P<0.05, 5% R L ;b A P <0. 05

3R 3. NE 34X RAE SN AKIR A B Rk i 1 U 48 Th e

, SRR UL

M (x +5,n=6)

Table 3. Effect of NE on aortic rings’ endothelium dependent contraction

10 "® mol/L

1077 mol/L

10 "% mol/L

10 ~° mol/L

| 10~ mol/L

Xif B 103.30% +3.40%
AR 105.20% +5.47%
LP-H 4 106.20% +5.99%
LP-L 41 108.52% +10.41%
R FHAA 103.40% +2.09%

115.75% +8.98%
121.83% +12.37%
116.67% +5.71%
127.58% +18.92%
116.22% +9.09%

138.75% +9.69%
152.90% +15.31%
141.37% +11.30%
147.00% +24.29%
141.45% +14.23%

149.35% +10.75%

152.55% +8.30%

170.10% +10.65%* 171.0% =11.30%"*
153.02% +16.85%" 155.85% +15.38%"

159.82% +19.72%
158.87% +10.46%

162.78% +13.43%
159.05% +13. 66%

a i P<0.05, 5% A L ;b S P <0.05

SRR LR,
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2.4 ATERHES KB BB XY & 42 K R = 3h Bk IR
A R AR 350 14 £ 5t = R B 21

TRV B2 18] 6 R H Il E N 107" mol/ L FF
AITEAE R ETE 22 3 (% 4), L-NAME %5 J5 , #
AIZH LP-L 2 \LP-H 2 FIK 43 I 25 40 XAl R -7
iUl R VARSI L e A T A

(P<0.05), SR HLH, LP-L 41 LP-H 41 fifik
AT RAMEHF KRN LR EEEZR (P>
0.05), P4 e~ , LP-H 41 LP-L 40 Rk 4> F
JFRAMA L-NAME B35 J5 NTG 35 5 19 Il 45 e K
Ep ok N B E AR T Ach 5T 19 LA B R AT 5K R
(P<0.05;%5),

F 4. L-NAME SR EIRERHEH M T KR EZ KM EREFRKINBERIFM (3 +5,n=6)
Table 4. Effect of nitroglycerin on aortic ringsrelaxation after adding L-NAME

| 10" mol/L 107'""% mol/L 107" mol/L 107 mol/L 10 ~° mol/L

X} 2l 9.36% +10.56% 33.16% +19.16%  68.74% +19.99%  97.96% +13.09% 106.82% +11.45%
TR 0.62% +6.81%" 15.66% +2.40%" 44.48% +8.79% " 71.04% +18.54%" 86.82% +10.89% "
LP-H 2 1.24% +1.61%" 10.60% +6.19%" 39.30% +17.64%" 72.50% +21.03%" 89.68% +8.86%"
LP-L 4] -0.54% +3.65%" 9.14% +8.89%" 32.36% +22.46%" 67.44% +£25.52%" 81.90% +17.67%"
o FHFE4A 0.28% +1.26%" 17.50% +13.64%" 43.94% +17.80% " 72.24% +6.81%" 85.23% +5.62%"

a P <0.05, 5% 4L b,

Fz 5. N L-NAME BIfE KR EZNBRIAET K ThBERILL B (2 5,0 =6)

Table 5. Comparison of aortic ringsrelaxation before and after adding L-NAME

sy H 10 ~* mol/L Ach L-NAME + 10~ mol/L NTG P1E
X R4l 105.83% +13.29% 106.82% +11.45% >0. 05
RERI 2] 85.25% +9.70% 86.82% +10.89% >0.05
LP-H 21 107.24% +13.37% 89.68% =8.86% <0.05
LP-L 41 97.00% +12.57% 81.90% +17.67% <0.05
K FHEH 97.82% +4.36% 85.23% +5.62% <0.05
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e BRI S DR B 2 R G RE R
SN 1 B R T R SR I B, S
Bkt i, — 7 T A] LG R I YA G R R I
EREFELE MU A 5 55— T, R RRBE BRI I
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]I e A B AR LA SR AU A BE TR Sk, IE
WAEOLT , Ach /1T PN B 20 I, 18 G5 B FRE i
NO HE, 5 SRR (4 AP 1 LA st A, e et
N0 0L PR Ach 8 S R AT S R I AEF PR B2 M
FFOKINRE, A SE 8 A AR TR 4 K LA R X Ach
A0SR N B AR T K B S R ARG, 156 0 B
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