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ABSTRACT Effects of kappa—selenoca r 

rageenan (K—SeC) on membrane fluidity and 

ghost resca l ability of rat erythroeyte were 

studied by m easuring the fluorescence polar— 

ization and the N ADH —cytochrome C oxide— 

reductase，respectively· A fter rats were giv- 

ell ig K-SeC 140mg·kg一 ·d一 × 30d．the flue— 

rescence polarization w as decreased in com par— 

ison with saline control group (P d O．05)． It 

suggested that K-SeC increased the m em brane 

fluidity· The reseal ability of erythrocyte 

membrane (ghost) was also elevated after ig 

K—SeC 140 and 70 mg·kg ·d × 30 d (P < 

0．05)． 

KEY W ORDS selenium }carrageenan；fluo— 

rescenCe polarization ； erythro~：yte m em brane l 

blood viscosity{ m embrane fluidity； cyto— 

chrom e C oxidase 

Selenium ， an essential trace elem ent， 

possesses w ide biological activitleg in the or— 

ganism· Kappa—selenoca"ageenan (K-SeC)is 

an organic selenate，form ed bY parthal substi— 

tution 0f Se for S in natural carrageenan ] ． 

U pen changing the inorganic Se jnto organic 

Se，its absorption becom es better and toxicitY 

is lowered ． The Se bioavailability of K-SeC 

in rabbits supplemented with s-SeC was high— 

er than that of Na2Seo 3． The K—SeC showed 

anti—art"ythm ic efrocts in experim ental ani— 

maIs ，and the Se possessed an effect of anti— 

oxygenation · To probe K-SeC practicability 

Reecived 1992—12 O2 

tO be used as an antioxidant，we studied ef- 

feets of K—SeC on mem brane fluidity and ghost 

reseal in rat erythrOcytes· 

M AT ER IA LS 

Drugs K-SeC containing 1．2 selenium (sup— 

plied by Research Center for Eco-Environmental Sci— 

ences，Chinese Academy of Sciences_BelOng l00o86． 

China)w曲 prepaxed~to the concentrations of 7—3．5． 

and 1．75 mg·ml_。．棚 6．5}Royal Jelly (RJ)was oh— 

tained frOITt Shanghai First Chinese M edicine W orks， 

30 mg·m l ，Iot № 91102101l 1．6-Diphenyl—l，3， 

hexatriene(DPH ．1ot№ 267592 1188)from Fluka Co 

was prepared with tetrahydrofuran to the concentra— 

tion of 2 mmol·L叫 and stored at 4℃ ．and diluted to 

2 pm ol‘L～ with phosphate—buffered saline 0．O1 

tool·L一 (PBS)befo re uflel NADH1cytochrome C and 

saponin were purchased from Sigma Co and E M erck， 

respectively· 

Rats Wistar rats( 一50)，202土8 12 g，苦 旱 

half／half，were purchased from Shanghai Laboratory 

Animal Center，Chinese Academy of Scie／Ices． 

Eq山pm ent毫 Hitaehi M PF一4 fluroscence spec 

troph0tometer； Hitachi F一3000 fluorescence spec— 

trophotometer；721 spectrophotometer ． 

M ETH0 DS AND RESULTS 

Rats (t一 50) were randomly allocated 

into 5 groups． 10 (5 台，5 早 )in each． 

Drugs were given jg daily for 30 d respective— 

ly： 1)NS；2)RJ 150mg·kg ；3)s-See l40 

mg·kg ；4) SeC 70 mg·kg～ ‘5)s-See 35 

m g·kg 1． 

Erythrocyte m em brane fluidity 

1 Pr●par-tion 0●nlBrlabr-n●s 

Blood was obtained by decapitation and a 
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single—stage hem olysis m ethod cs；in hypotonie 

solution w as used for the preparation of ery— 

throcyte m em branes． Protein contents of the 

sam ples w ere assayed colorim etrically[ 

(Tab 1)． 

Tab 1． Protda contents of e，yIbraeyle membranes· 

n 10，i士s．‘P> o．0s t堪NS 87oup． 

Group／mg·kg一 Protein contents／~g·ml 

NS 

RJ 150 

K_SeC 140 

K_SeC 70 

SeC 35 

The resuIts showed that there w as 11o sig— 

nificant difference among the groups． 

2 Spectre gram of erythrocyte m are — 

brahas 18balad with OPH 

Tw o ml of DPH 2 m 01．L一 w as added to 

2 m l of “ghost” preparation and incubated at 

25 ℃ for 30 min，Centrifuged at 2000× 9 for 

1 0 min． The precipitate was washed with 

PBS 0．01 mo1·L一’． membranes were resus— 

pended in 4 m l of PBS． 

The spectra scanned by F 3000 

fluroscence spectrophotom eter show ed m axi- 

mal excitation and em ission peaks at 一 362 

nm and 一 432 nm (Fig 1)． 

3 M aasurom ant of flue res~en~e pol·riza— 

tion (P) 

The polarization (P) of rat erythrocyte 

m em brane fluorescence labella d w ith DPH  for 

each group was determ ined by m PF一4 fluo— 

rescence spectrophotometer( t一 362 nm ， 

一 432 nm )． The degree of polarization was 

ca Icuhated by； 

P 一 (f 一 GI H)／(f + GIvH) 

G 一 1Hv，IH／1 H 

where JvY and jvH stood for the jntensity of 

fluorescence' recorded at the analyzing orien— 

tations， ie when the em ission light polarized 

FIg 1． Excltatlo~ and em ission spectrogram of ery~ 

throcyIe mem brane． Silt 5．5nm ， ．= 432 him， t= 

；B2 nm． -)Labeled with DPH ，b)Ualabe|ed ，e) 

D PH reagent· 

with electric light vector vertically and hori— 

zontat． G denoted a correction factor． Since 

the em ission passed through an analyzing 

m onochrom eter which itself had a polarizin g 

effect， G  could be used  to COtrect the relative 

transm ission of the em ission m onochrom eter 

f6r the 2 polarization directions． ，HH was the 

intensity of em itted light when the 2 analyzing 

polarizer orientations were both at horizontal 

directions∞ ． ，Hv was the intensity of em is— 

sion iisht w hen the em ission polarizer at hori— 

zontal·and the excitative polarizer at vertical 

orientation， The polarization (P ) was the 

smailer， indica tin g lipid m embrane fluidity 

was the larger． 

A s com pared w ith liquid phase， a m e~一 

sure of the m icroviscosity w as  used to show 

the fluiditY of m embranes． From the follow— 

ing formula，the average microviscosity (n)or 

anisotropy 0)was further calculated to repre— 

sent the fluidity of m embranes． Larger was 

the ” or r，smaller was  the 1ipid m embrane 

nuidity． 

一 2P ／(O．46一 P) 

r一 2P ／(3一 P) 

‘I—l =．1§ dli E 

铲 

1  0  6  6  2  

土 土 土 土 土 

2  2  5  4  9  

1  0  6  4  3  
5  5  5  5  5  
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Tab 2． 

i士& 

Fluorescence polarization ( )，blood viscosity( )and antsotropy(r) erytbroeyte membranes． n= IO 

‘P> 0．D5， P< O．DI， P< 0．DI 嘴 NS group． 

The ratio of m embrane n to the protein content in parentheses 

The polarization (P )· the average microvis— 

cosity ( )，and the anisotropy ( )of rat cry— 

throcyte m em branes labelled w ith DPH was 

calculated by￡test(Tab 2)． 

Results showed that K-See ig 140 m g 

·kg decreased the fluorescence polarization， 

average m icroviscosity and anisotropy of cry— 

th rocyte m ere brane． 

Erythrocyte mem brane reseal ability 

l B rood was anticoaguated with heparin 

and washed tw ice by N S to rem ove the W BC ， 

platelets and flbrinogen． The washed red 

ceIts were suspended in cold PBS 5 m moi·L一 

(containing M gSO 1 mmol·L-1)pH 8．0，PBS 

lRBC 一 40 l1 (vol‘vo1)． the erythrocyte 

ghost was isolated after 1 h by centrifugation 

at 20 000× g for 40 man． and washed twice 

again in PBS to rem ove the hem oglobin． 

2 Activity of N ADH —cytochrom e C oxi— 

doreductas e w as m eas ured on the sam e sam ple 

with and w ithout saponin ”． After resealing． 

N A D H -cytochrom e C oxidoreductas e w as  no 

longer measured． W hen saponin (0．1 in 

PBS)was used to disrupt the permeability bar— 

tier’ the m axim al activity of the enzyme was 

shown- Reseal ability of ghost (impe rmeabil— 

ity) was calculated by： im perm eability 一  

(Enzyme activity with saponin —— Enzyme ac— 

tivity without saponin)／Enzyme activity with 

saponin × 100 

T he results showed that im perm eability of 

erythrocyte m em brane elevated after K-See ig 

140 and 70mg·kg一 ·d × 30 d (Tab 3) 

Tab 3- Reaeal ability 0t erythrot：yte gbosts- n= l0 

i士s．‘P> 0 DI，。P< D．05嘴 NS group． 

DIscU 10N 

T he m em brane fluidity of erythrocyte is a 

physical feature indicating the flow of various 

m em brane system s being sim ilar to that in iiq— 

uid state． W hen the fluidity decreases． the 

m em brane proteins are m ore easily exposed to 

w ater solution and have an effect on the activi- 

ty of enzym es ． The membrane fluidity of 

erythrocyte decreases in aging which is con— 

ce rned with an increase in the saturated fatty 

acid contents[‘ ． So elevating the m em brane 

fluidity did effect a beneflcial action of anti— 

oxidation dam age- 

’ M em brane imperm eability is operationally 

defined by the exclusion of specific probes， 

such as substrates，to the m em blm ne enzym es． 

It w as  reported cit3 that the m em brane reseal 

ability of erythrocyte was relevant t0 the age 
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of cells． The m em btane of erythrocytes lost 

the rcseal ability w ith aging of the cells- For 

exam ple， m em brane rcseal ability of young 

erythrocyte is about 92．9 ． H owever， that 

of aged erythrocyte only 35．7 ． From this 

view · drugs+ w hich wel"e able to elevate the 

m em brane reseal ability of el-ylhrocyte’ pos 

SeSSed a positive effect of anti-oxidation dam -- 

age． Because RJ can dccrease the m em brane 

m icroviscosity ，increase the m em brane fluidity 

and reseal ability， it was chosen as a positive 

contro1． T he above studies showed that K— 

SeC can decrease P， T'or r values of erythro 

cyte membranes at a dose of 1 40 m g ·kB～ - 

increase the impermeability of erythrocyte I 

mem branes at a d0Se of 1 40 or 70 m g·kB～ ． 

The results suggested that K-see was benefi— 

cial to the body regulating automatically and 

possessed som e effect of antisenility- 
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花角叉菜胺对大鼠红细胞膜流动性与封闭 ． 、， 

鹰的影响 

圭 端，韩 扬香疆， 圭—童 ，苎 登，扬香疆，铖-是 
(上海医科大学药学 院药理教研室， 

科技开发处 ，上海200032．中国) 

， 

梅 ，林 正 杰。 

仪器分析 中心， 

摘要 通 过测定大 鼠红细胞膜荧光偏振度 P 

和 NADH一细胞色紊 C氧化还原酶的变化，研 

究 kappa一硒化卡拉胶对红细胞膜流动性和封 

闭度 的影响． 结果表明，kappa一硒化 卡拉胶 

140mg·kg ·d ×30 d可显著降低大鼠红细 

胞膜荧光偏振度，即可显著提高细胞膜流动性 

(P< 0．05)，ig 140及 70 mg·kg ·g ×30 d 

可显著提高大鼠红细胞膜封闭度(P d0．05)． 

关键词 旦 复墨 苣堕；荧光偏振度；塾塑胞 
膜 血液粘度{膜流动性；细胞色素氧化酶 
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