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ABSTRACT
rageenan (k-S5eC) on membrane fluidity and

Effects of kappa-selenccar-

ghost reseal ability of rat erythrocyte were
studied by measuring the fluorescence polar-
ization and the NADH-cytochrome C oxido-
reductase, respectively. After rats were giv-
en ig k-SeC 140 mg -kg~'+*d~!'x 30 d, the fluo-
rescence polarization was decteased in compar-
ison with saline control group (P <Z0.05). It
suggested that k-SeC increased the membrane
fluidity.
membrane {ghost) was also elevated after ig
«-SeC 140 and 70 mg ~kg ™ '*d™'x 30 d (P <
0. 05).

The reseal ability of erythrocyte
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Selenium. an essential trace element.
possesses wide biclogical activities in the or-
ganism. Kappa-selenocartageenan {k-SeC?) is
an organic selepate. formed by partial substi-
tution of Se for S in natural carrageepan® .
Upen changing the inorganic Se into organic
Se, its absorption becomes better and toxicity
is lowered®™. The Se bioavailability of w-SeC
in rabbits supplemented with k-SeC was high-
er than that of Na,Se(};. The w-5eC showed
anti-arrythmic effects in experimental ani-
mals®, and the Se possessed an effect of anti-

Al

oxygenation™. Te probe k-SeC practicability
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to be used as an antioxidant, we studied ef-
fects of k-5eC on membrane fluidity and ghost
reseal In rat erythrocytes.

MATERIALS

Drugs w-5e¢C containing 1. 2% selenium {sup-
plied by Research Center for Eco-Environmental Seci-
ences » Chinese Academy of Sciences, Beijing 100036,
China} was prepared: to the concentrations of 7, 3.6,
and 1. 75 mg+m1', pH 6. b; Royal Jelly (RJ) was ob-
tained from Shanghai First Chinese Medicine Works,
30 mg-mi~', lot N2 91102101, 1,8-Diphenyl-1,3,5-
hexatriene {DPH, lot M2 267592 1188) from Fluka Co
was prepared with tetrahydrofuran to the concentra-
tion of 2 mmol-L " and stored at 4 C, and diluted to
2 ymol + L™ with phosphate-buffered saline 0. 01
wmol *L ~'{PBS) before use; NADH-cytochrome C and
saponin were putrchased from Sigma Co and E Merck,
respectively.

Rats Wistar rats (a =50}, 20245 12 g. T %
half/half, were purchased from Shanghai Laboratory
Animal Center. Chinese Academy of Sciences.

Equipments Hitachi MPF-4 fluroscence spec-
trophotometer; Hitachl F-3000 flucrescence spec-

trophotameter; 721 spectrophotometer.
METHODS AND RESULTS

Rats {» = 50) were randomly allocated
into 5 groups, 10 (5 & . 5 2 ) in each.
Drugs wetre given ig daily for 30 d respective-
Iy: 1Y NS: 2) RT 150 mg-kg'; 3% k-SeC 140
mg kg '3 43 k-SeC 70 mg kg~ '; 5) k-SeC 35
mg kg L.

Erythrocyte membrane fluidity

1 Preparation of membranes

Blood was obtained by decapitation and a
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single-stage hemolysis method™ in hypotonic
solution was used for the prepatation of ery-

throcyte membtanes. Protein contents of the

samples were assayed colorimetricaily™
(Tab 1).
Tab 1. Proteln contents of erythrocyte membranes.

n=10, ¥+s. *P>0 05 us NS group.

Group/mg kg ™! Protein contents /ug+ml™’
NS 5124111
RJ 150 502+1085"
w-5eC 140 565+ 165"
w-SeC 70 5444161
k-%eC 35 5391129

The results showed that there was no sig-
nificant difference among the groups.

2 Spectregram of erythrocyte mem-
branes labeled with DPH

Two ml of DPH 2 pmol-L "' was added to
2 mi of “ghost™ preparation and incubated at
25 'C for 30 min, Centrifuged at 2000< g for
10 min. The precipitate was washed with
PBS 0. 01 moi+L~', membranes were resus-
pended in 4 mi of PBS.

The spectra F-3000

fluroscence spectrophotometer showed maxi-

scanned by

mal excitation and emission peaks at h, = 362
nm and rn=432 nm 7 (Fig 1).

3 Measurement of fluorescence polariza-
tion (P)

The poiatization (P} of rat erythrocyte
membrane fiuorescence igbelled with DPH for
each group was determined”’ by MPF-4 fluo-
rescence spectrephotometer (k,, =362 nm, ».
=432 nm).
calculated by:

P = (Ivv_ len) )"' (Ivv+ GIVH)

G = Inv)"‘ {an
where Iyy and fyuy stood for the intensity of

The degtee of polarization was

fluorescence, tecorded at the analyzing orien-
tations, ie when the emission light peolarized
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Flg 1. Excitatlon and emlssion spectrogram of ery-

throcyte membrane. SUi 5. S nm: A.=432 1m, i, =
362 nm. a) Labeled with DPH, b) Uniabeled, ¢)
DPH reagent-

with electric light wector vertically and hoti-

zontal. G denoted a correction factor. Since
the emisslon passed through an analyzing
monochtometer which itseif had a poiarizing
effect, G could be used to correct the reiative
transmission of the emission monochrometer
Funy was the

intensity of emitted light when the 2 analyzing

for the 2 poilarization directions.

polatrizer orientations were both at horizonteal
directions®. [Iyy was the intensity of emis-
sion light when the emission polarizer at hori-
zontal -and the excitative polatizer at vertical
orlentation. The polarization (P} was the
smailer, indicating lipid membrane F[luidity
was the larger.

As compared with liquid phase. a mea-
sure of the microviscosity was used to show
From the foiiow-
ing formula, the average microviscosity (n) ot
anisotropy (r) was further calculated to repre-

sent the fluidity of membranes.

the fluidity of membranes.

Larger was
the n or », smailer was the lipid membrane
fluidity.

n=2P /(0. 46 — p)

r=2P /(3 — P}
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Tab 2. Fluorescence polarization (). blood viscosity (n) and anisotropy {r) of erytbrocyte membranes. n=10,
xts "P>0. 05, "P<0. 05, ‘P<0.0L vs NS group.
Group/mg kg™’ P n (n/protein? r

NS 0. 306+ 0. 020 4.110.8 (80.24-9. 1> 0. 22740. 016

RJ 150 0. 28940, 013° 3. 440.4 (69.51+11.6") 0.2131+0. 011"

x-SeC 140 0. 27+ 0. 03° 3. 0L 0.9 (56. 91-20. 45) 0. 199+ 0. 024"

wk-5eC 70 0. 286+ 0. 027" 3.4+1.0 (69. 51+31. 5 0.210+0. 022*

w-SeC 35 0. 303+ 0. 028

4.1+1.4 (8. 7+ 27.1") 0. 2251 0. 028°

The ratio of membrane n to the protein content in parentheses.

The polarization {P ), the average microvis-
cosity (n), and the anisotropy (r) of rat ery-
throcyte membranes labelled with DPH was
calculated by ¢ test {Tab 2).

Results showed that «-SeC ig 140 mg
*kg ! decreased the fluorescence polarization.
average microviscosity and anisotropy of ery-
throcyte membrane.

Erythrocyte membrane reseal ability

1 Blood was anticoaguated with heparin
and washed twice by NS to remove the WBC,
The washed red
cells were suspended in celd PBS 5 mmel-L ™!
{containing MgS0,1 mmol+*L~') pH % 0, PBS
:RBC = 401 (wvol tvol). the erythrocyte
ghost was isolated after 1 h by centrifugation
at 20 000 X g for 40 min, and washed twice
again in PBS to remove the hemoglobin.

2 Activity of NADH-cytochrome C oxi-
doreductase was measured en the same sample

platelets and Fibrinogen.

with and without saponin™. After resealing .
NADH-cytechrome C oxidoreductase was no
When saponin (0.1 % in

PBS )} was used to disrupt the permeability bar-

longer measured.

rier, the maximal activity of the enzyme was
shown. Reseal ability of ghost (impermeabil-
ity ) was calculated by:

* (Enzyme activity with saponin — Enzyme ac-

Impermeability =

tivity without saponin)/Enzyme activity with
saponin X 100 %

The results showed that impermeability of
erythrocyte membrane elevated after k-SeC ig

140 and 7O mg- kg~ '-d" > 30d (Tab 3).

Tab 3. Reseal ability of erythrocyte gbosts. n=10,
®+s. *P>>0.05, "P<0.05 us NS group.
10* X N ADH-cytochrome
Group/ C activity Impermea-
me kg’ With Without bility / %
saponin saponin
NS 95164 15428 53.1+50
RJT 150 991416 12+ 18 59.81+3.5"
x-SeC 140 98143 41+13 58.0+ 2. 67
x-SeC 70 89715 42113 57.0L2.1°
x-SeC 35 101149 44120 55.3+3. %"
DISCUSSION

The membrane fluidity of erythrocyte is a
physical feature indicating the flow of various
membrane systems being similar t¢ that in lig-
uid state. When the fluidity decreases, the
membrane pProteins are more easily exposed to
water solution and have an effect on the activi-

ty of enzymes®?,

The membrane fluidity of
erythrecyte decreases in aging which is con-
cerned with an increase in the saturated Fatty

acid contents®.

So elevating the membrane
fluidity did effect a beneficial action of anti-
oxidation damage.

. Membrane impermeability is operationally
defined by the exclusion of specific probes,
Such as substrates, to the membrane enzymes.
It was reperted™™ that the membrane reseal

ability of erythrocyte was relevant to the age


http://www.cqvip.com

=214 - BIBLID; ISSN 0253-89756

Acta Pharmacologica Sinica 7 B i ¥4

1994 May: 15 (3>

of cells. The membrane of erythrocytes lost
the reseal ability with aging of the cells. For
example, membrane reseal ability of young
erythrocyte is about 92.9%. However. that
of aged erythrocyte only 35.7%. From this
view, drugs. which were able to elevate the
membrane reseal ability of erythrocyte. pos-
sessed a positive effect of anti-oxidation dam-
age. Because RJ can decrease the membrane
microviscosity . increase the membrane fluidity
and reseal ability., it was chosen as a positive
The above studies showed that k-

SeC can decrease P, n or r values of erythro-

control.

cvie membranes at a dose of 140 mg - kg~ .
increase the impermeability of erythrocyte
membranes at a dose of 140 or 70 mg kg™,
The results suggested that w-S5eC was benefi-
cial to the body regulating automatically and

possessed some effect of antisenility.
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