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Study in the protection effects of oyster glycosaminoglycan on vascular endothelial cell injury
WANG Hai - tao, LIU Sai, JU Chuan - xia, YU Nan
( Department of pharmacology , Medical College Qingdao University, Qingdao, 266021, China)

ABSTRACT Objective: To evaluate the protective action of oyster glycosaminoglycan (O — GAG) on the injured vascular endothelial cells
(VECs), and investigate the effects of O ~ GAG on the expression of Nitric Oxide (NO), Maleic Dialdehyde(MDA), Lactate Dehydrogenase
(LDH) in human VECs. Methods: The endothelial cell strain of human umbilical vein was cultured in vitro, and a model of VECs injured by hy-
drogen peroxide (H,0,) was estahlished. The influence of O — GAG on the proliferative activity of VECs was observed by means of MTT assay.
The levels of NO, MDA and LDH in culture medium were measured. Results: Compared with the nommal conirol group, the proliferative activity
of VECs in model group remarkably decreased (P < 0.01), while in each protective group pretreated by O — GAG (except 10pug/ml), the prolif-
erative activity of VECs obviously increased(P < 0.05, P<0.01). O - GAG could increase the level of NO and decreased the levels of MDA and
LDH in a concentration — dependent manner (P < 0.01). The O — GAG control groups (100pg/ml,200pg/ml) could increase the proliferative ac-
tivity of normal VECs(P < 0.05) . Conclusion: O - GAG can protect the VECs from Hy0, — induced injury. The mechanism may be related with
the increase of NO levels and decrease of MDA generation and LDH release. O — GAG can proliferate the normal VECs in a certain dosage.
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O-GAG(B Y K¥ E¥RAGMEHBERHt); H0,(1L
KRBHG); —HALE (NO) TN B (MDA) R FLER B B
(LDH) B AR K (AR EREYHER); BIsMNX (EE
Tecan A F]); 721B RIE S K HEIH(LEB =X
) BE AR TEHR AR RABERAE)
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AL ET A AMBR 2 ECV304,  DMEM SRR %
(& 10% 44 I #)TES 5%CO, RIMMIEFHRES,ITCER
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1.3 O-GAG WL MGERIERH VECs A TFHENER
1.3.1 TRAH. LRt RDH EXXNRE SGEEA T
AL 50pg/ml) I R4 (200pg/ml, i AL S0ug/ml) O
- GAG {847 #1(0 - GAG 43128 10.50. 100,200,400, 800/ ml,
T ALE 50ug/ml) ., O - GAG X1 FR4H (O ~ GAG 4 512k 100,
200.400pg/ml)

1.3.2 &S S RH VECs 3 105/ml #:5 T 96 fLRE
CA&RSH, #E XM A DMEM 3555, Rt FFR4.0 -
GAG R O - GAG Xt FRA 4 B AR ¥Rk B 44 T AL,
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3 24 /Bt RV TR A 0- GAG RIFASIMAT
H202( 4 YR BE h SOpg/ml) M35 3R 28, 12 /MRS S 1L 3B 3R
1.3.3 MITRIE &35 EMA MIT20p1, S4B H 4 /Bt
&, BTLIA 2000 B B TR, IR4% , B FREHRIX 570nm 403
FEEATLBOCEE, AT M MR EE .
1.4 O- GAG X ${L3{% A9 VECs P9 NO.MDA # LDH ik RY
0]
1.4.1 ERABAHEXHBEEARGRBE (LEAR
S0pg/ml) JFE %t BE (FF R 200pg/ml, if £ 4L & 50pg/ml). O
- GAG {£17 41 (0 - GAG 4+ 5124 50,100, 200g/ml, i1 AL K
50pg/ml) .0 — GAG X$ B840 (0 - GAG 100,200.400ug/ml) ,
1.4.2 &ML, BURIEFREK - 20CRF &, Hank ' s
Ve MR AHBA 3 0K, VR AR 106/ml, AE 7 40 MR BRSO B
M,
1.4.3 —SAREENE . THR/MBREEFH NOHBE
Rigt=9, D 2B L HIER NO LR HEIR, A 5IEL4E
BRMAR, U MR/ HREE TR,
1.4.4 MDA KW ZE . RA BARIRBEHZR)EGK, I
{LRR TR P A S — B (MDA) AT SR B e 28 (TBA)
REGERN, ERLABFY, B bE%NE S AREE
FBPH MDA S &,
1.4.5 IDH#WE.IDH BELIRERNER,5ES 2,
A HEERRNAEROYREREPEFLE. kb
R & A MM LS P LDH M8,
1.5 %itFENE

WABU % £ s TR, ZNYWIE LLBER AH 20407, RiG %
FIRFE BN q K. R SPSS10.0 3 48#4E,P<0.05 ®R
ERARHEENL . P<0.01l FRERHBEFRLKIHFEENL.
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2.1 O-GAG XA VECs HITHTEH: AT I

SEXRNRALE, HF KO0, /5, VECs 8B TE I E
PR (P<0.01,3 1, Table 1), SHIRIH HE B O~ GAG BfKk
FIRA (10pg/m) 5, 0 - GAC B E R HRF XX AR
W ECARRIR RIS A BTl , ELBESS O - GAG YR EE Ry im, 408
EHEESIER(E 1, figuel), SHBARIA BEEER(P<O0.
05,% 1,Tablel) , B O- GAG FERANBA BEH LR (P<
0.05), B4k, % O- GAG XTER4 5 1E % X R M H, 200pg/ml
5 100pg/m! #B 7] LB RIS YR (P < 0.05) , 7 400pg/ml 4
MRS RAMLL, BAHBE 5 (P>0.05,% 1, Table 1; &
2, figure 2) '
2.2 0-GAG M4 IR{HAY VECs PJ NOMDA #1 LDH $&3E /9
210

ERBAML, 0 - GAG RIFAFEH 0 - GAG ¥ B /¥
B, VECs =4 NO R Et ZZ #i3¥ b0, =4 MDA #1¥8 ti#9 LDH &)
BEWRE, SXRASERY RARYEBEEER (P<
0.01), B L RANBGAE BEHER(P<0.05), BRikZ5,0
- GAG X1 FA 5IEH % AL AR L, P4 NO BB 838 n, 7
MDA 1 LDH MR BREMET , HHF B FHER (P<0.01,%
2,Table 2).

1 0-GACHEELMBRERE VEC MAF AT BM(x£9,n=
8)
Table 1 The effects of O — GAG on the proliferative activity of normal and in-

jured VECs.

sS4 oD
sk pog:it ! 0.959 +0.260
WRGERH 0.067 + 0.018
0-.GAG {4
10pg/ml 0.083 +0.011
50pg/ml 0.199 +0.005*
100pg/ml 0.334 +0.006°
2005/ ml 0.483 +0.031°
400pg/ml 0.915 +0.058"
800ug/ml 1.199 +0.066"
0- GAG X4
100pg/ml 1.32940.109°
200pg/ml 1.568 +0.155°
400pg/ml 1.022 +0. 168
R4 0.259 +0.057"

a:P<0.05, SHBHIE;b: P<0.01, SEIRH L, c: P<0.05,
HE¥ R .,

a: Compared with model group, P < 0.05; b: Compared with model
group, P<0.01; c: Compared with normal control group, P <0.05.
£2 0- GAC TR VECs B9 MDA.LDH Rl NO BA M (x
%+ s8,n=5)
Table 2 'The effects of O — GAG plus H202 on the expression of NO, MDA
and LDH.

A NO (umol/L) MDA (nmol/ml) LDH (U/L)
ERMEA  24.513+0.760 1.066+0.09 1697+ 99
MEEBA  8.126+1.626° 3.371+0.207° 8632+ 58°
0- GAG f#ir4
fORBA  13.631+0.545° 2.480+0.124°  5130+81°

PIEES  16.306+0.733° 1.962+0.050° 4551 +40°
HWEH  19.819+0.489 1.202+0.195° 3667 + 27
0- GAG ¥ /41 24.688 +1.255 0.933 +0.060 1534+ 72

HR4A 20.633+1.473% 1.674+0.159" 3901 + 155

a:P<0.05;b:P<0.01, SEBA ML ;c:P<0.01, 53 BALE.

Compared with model group,a: P<0.05; b: P <0.01. Compared with
control group,c¢ : P<0.01.
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ITSEBTSE UE B MTT W 7T FOTE VECs M6 H.
MIT25EAREREANERRE, CHERBRR BT &6
EORBEHY, dAAERERE. TRAGHEER.
AR AR A R B AL B S B H RK st &b
YIRBINER , EVE A AR, ZE BRSNS Fe B Ot R LR H
m# OH- , \Ti 5| ZAE% T AT SR BMMES), ALR
&, H,0, {#f VECs S5 PEFEK, A B,0, TR 45 VECs B4
Bk THSEINA O - GAG, VECs KRG ¥R S 300,388 O
- GAG AT¥/> H,0, Xt VECs #0455, WeAEFART XY VECs 45
FMHYBERAEERER. BIMEEFN VECAKIRPMA
—EWER 0 - GAG, MM AT Y5 55 % B4R 48 LU B B 3%
I, 7€ 200ug/ml B FEFB5R, YLBA O - GAG H{R ik VECs %
HWYER. ZERRAVIBHRNXR FEEAMKERHEM,
RSy ERRI B, 3% 400pg/m B HAIERATER S RA
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R EM(LDH) RARMG N EBRREZ — HHE
HAMUIRAR R & A5 E AR, R R IR, R E B RS
B idm , 40 LDH & Wi FH—FmE, TR HE
BRAAMTIESREZEIT, AXRLERBR, SR FH
JuFE B LDH 3. Y4HAEMA O - GAG J5, BT 8 LDH i
4,78 0 - GAG I {11 VECs By T8k,

R_B(MDA) RAREMARGHRRE=Y, CRER
B B EBGH AR O AR AR RS | R s g F o | AL B
TERLAY , B AT LA 40 B A9 B8 PR B R A S s MDA iR
A A58 /MR TR HE , 48 I /N AR 76 A O R A R B B AR BEE
BRER TXB2 FARE, X2 “ERBPHA >4 kR
MDA, BB R, B BRI S a7 £ 380 55 5h Bk
R EALTE BB YIS, B LA I MDA & 8 &9 3K 7T LA 1 8
KRB ARRG B, ALREREBIR:0- CAC WKL
FHEFERH VECs 42 1%, MDA, BAFEER Bk HiH:, #7 0 -
GAG RA T LRI RGRAE S . XTI 54taFR Y
RAMFESHENERREEEREFEHFEHEEX M
i AL E XS VECs KRR | MRS VECs. Pl L%
RHIRIR 0~ CAG AlEI XM VECs BT IR H e .

—FARNO) E MM ERNEAR>E, RAET ENE
WM, EA N UK E F RIS 508 AER
R, 3B A 51 /AR BE 4R L it /INAR D i 48 BRORS B L B B -
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B (NOS) IR E I T AR, EE LRI R M IE B H

R PV 1 S 3 B3R 1L AE (CG) £, cCMP, BLE WM G
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LRI (A R AY NO B B, T BB INA T =ik
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NO BYRE I, F R T NO #BR , AT 7= A 47 3K 8, FLm /M An
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