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Effect of schisandrin B on lipoperoxidative damage to plasma membrane of

rat liver in vitro

ZHANG Tie—Mei'. WANG Bao—En'.

LIU Geng—Tao"

(Department of Pharmacology.

Institute of Materia Medica. Chinese Academy of Medical Sciences, Beifing 100050. China)

ABSTRACT The effect of schisandrin B (Sin B} on
oxygen free radicals—induced lipoperoxidative damage
to plusma membrane of ral hepatocyles was investi-
gated. When the plasma membrane of rat hepa—
tocytes was incubated with won/ cysteine or Vil
C 'NADPH. the production of malondialdehyde
(MDA) and consumptlion of NADPH increased,
while the membrane fluidity reduced. Addition of Sin
B (3-25 gg - ml™') to the wmeubation mixture inhibited
all these alterations of the plasma membrane induced
by iron / cysteine and Vit C 7 NADPH, The results
indicated that Sin B could maintain membrane stabili-
ty of rat hepatocytes under oxidative siress.
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Lipid peroxidation induced by oxygen
free radicals is a deteriorative reaction. which
results in cell injury'", Plasma membrane of
cells is rich in polyunsaturated fatty acid and

sensitive to lipid peroxidation. Our previous
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studies demonstrated that schisandrin B (SinB)
with the following structure, one of the active
components isolated from Fructus Schisandrae
Chinensis (Turcz) Baill, has significant protec-
tive effect against lipoperoxidative damage to
cultured rat hepatocytes™. The release of
transaminase and lactic dehydrogenase (LDH)
and malondialdehyde (MDA) production as
well as damages of cell surface of hepatocytes
were all counteracted’. 1In this paper. theef-
fects of Sin B on MDA production. NADPH
consumption and decrease of membrane fluidi-
ty of plasma membrane of rat hepatocytes
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mduced by iron/cysteine and Vit C/
NADPH were further studied.

MATERIALS AND METHODS

Wistar rats weighing 182+ 5 25 g were
used. 1.6—Diphenyl—1,3.5—hexatricne {DPH)
and NADPH were purchased from Sigma
Chemical Co. Cysteine was obtained from E
Merck. Darmstadt. Sin B. isolated from
Fructus Schiundrae Chinensis (Turca) Baill,
was kindly provided by professor LI
Lian—Niang of our institute and its purity was
over 98%. The other reagents were purchased
from Beijing Chemical Reagent Plant.

Preparation of plasma membrane of rat
liver The plasma membrane was prepured
from liver homogenate of rats through sucrose
gradient centrifugation'”. Plasma protein
content was determined by the method of
Lowry'™.

Determipation of malondialdehyde (MDA)
Phosphate buffer 1 ml containing plasma
membrane protein 4 mg was incubated
with FeSO, 30 umol - L'/ cysteine 200
umol- L™ or Vit C 250 umol- L' ¥ NADPH
130 umol - L' at 37C water bath for 30 min,
The amount of MDA praduct i the incubation
mixture was determined by fluorometrically*™,

Measurement of NADPH consumption
Phosphate buffer (0.1 mol - L', pH 74) | ml
containing plasma protein 1 mg (02 ml)
and NADPH 380 umol - L' was incubated
with FeSO, 50 umol- L7'/cysteine 200
umol - L™ or Vit C 250 umol - L' ¥ NADPH
380 pymol - L™ in the presenve or absence of
Sin B 25 ug - mI™' in a cuvette at 37C . The
value of absorption of NADPH at 340
pmol + L™ was monitored for 20 min immedi-
ately afier mixing the suspension. The consump-
tion of NADPH is expressed as reduction of
absorbance within 20 min.

Measurement of membrane fluidity The
plasma membrane suspension 1.5 ml {10 ug
protein - mi~') was mixed with 1.5 ml of the lipid

probe DPH (10 pmol- L7'). FeSO, 100
pumol - L' and cysteine 750 umol - L' were
added to this incubation mixture in the presence
or absence of Sin B (3—30 ug - mI™'). The mixture
was incubated at 25C  for 30 min. The
fluorescence intensity was measured at excitation
and emussion wave—lengths of 360 and 432 nm.
respectively. The fluorescence polarization and
microviscosity were calculated as described in
reference (6).

RESULTS

Effect of CCl; and FeSO, on MDA forma-
tion by the plasma membrane of rat liver There
wis an absorption peak at 532 nm when the
plasma membrane was incubated wath
FeSO, / cysteine,.  Whereas the plasma mem-
brane incubated with CCl; and NADPH. no
abosrption peak at 532 nm was seen (Fig 1). This
result indicated that FeSO, / cysteine induced
MDA production by the plasma membrane,
while CCl, did not induce formation of MDA in
the same system. Therefore. FeSO, / cysteine
wus used as a system to induce lipid peroxidation

of plasma membrane in the following
experiments.
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Fig 1. Absorption spectrum of malondialdehyde formation
by plasma membrane of rat hepatocytes induced by
FeS0O, / cysteine and CCl, i1 vatro.

Effect of Sin B on MDA production by
plasma membrane of rat liver induced by



http://www.cqvip.com

L EEET

Acta  Pharmucologica Siiea

1992 May: 13 (3) - 257 -

FeSO?* / cysteine and Vit C/NADPH
MDA formation markedly increased after the
plasma incubated with Fe™ /cysteine or
Vit C / NADPH for 30 min. Addition of Sin
B to the incubation mixture significantly inhib-
ited MDA production (Tab 1). The inhibitory
rates of MDA formation by Sin B were 69 and
78%, respectively.

Tab 1. Effect of Sin B on lipid peroxidation of plasma
membrane of rat hepatocytes induced by FeSO,

cysteine and Vit C/ NADPH ir vitro. n=4. x5,
TP <001,

SinB/ MDA, nmol / mg protein
pg - ml' FeS0, /cysteine Vit C/ NADPH
0 3.25+0.27 323+0.08
25 1.24+0.26""" 0.82+0.15"*

Effect of Sin B on NADPH consumption
When the plasma membrane were incubated
with Fe?* or Vit C/NADPH together at
37C . increase of NADPH consumption was
associated with lipid peroxidation. Addition of
Sin B reduced NADPH consumption (Fig 2).
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Fig 2. Inhibitery effect of Sin B on NADPH consump-
tion of plasma membrane of rat hepatocytes induced by
FeSO, / cysteine and Vit C.

Effect of Sin B on fluidity of plasma mem-
brane of rat hepatocytes under lipid peroxi—
*~tion The fluorescence polarization and

microviscosity of plasma membrane of rat liv-
ers increased under FeSO, / cysteine—induced
lipid peroxidation. indicating that the fluidity
of the plasma membrane reduced.
Pre—incubation with Sin B (3-30 ug - ml™")
counteracted this reduction of membrane flu-
idity (Tab 2). However. no influence of Sin
B on normal fluidity of the plasma membrane
was noted.

Tab 2. Effect of Sin B (g - mI™") on FeSO, / cysteine
mduced lipid fluidity of plasma membrane of rat

hepatocytes in viiro. =n=4. x * 5. *P>005,
*P<005. *TTP<DOL.
Fluorescence Microviscosity
Group polarization v/ P
Normal control 0.179+0.009 1.0+ 0.0%
SinB 0.170x+0.027" 1.21+0.23"
FeSO, 0.209 +0.009°"" le6+02x"
FeSO, + Sin B
3 0.124=0009"" 0.74+007""
15 0.131-0008"" 086+0.10°""°
30 0.172+0.027°"" 1.21+043"""
DISCUSSION
Both FeSO, A cysteine and Vit C/

NADPH systems generate hydroxyl radical
and superoxide anion. CCl, generates
methyltrichloride radical (CCl,) by the
activation of liver cytochrome P—450. The ac-
tive oxygen radicals and non—oxygen radicals
are all capable of initiating lipid peroxidation
of biomembranes. The present study demon-
strated that active oxygen free radicals induced
MDA formation by plasma membrane of rat
hepatocytes. CCl, did not induce MDA
formation in the same membrane system. of
which lack of cytochrome P—450 in the plasma
membrane may be the cause. Peroxidation of
polyunsaturated fatty acid in biomembranes
has been proposed as one of the mechanisms
by which free radicals induce structural and
functional damages of membrapes'”. The in-
hibition by Sin B of MDA formation and
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NADPH consumption as well as reduction of
membrane lipid fluidity indicate that Sin B
may stabilize, the plasma membrane of rat
hepatocytes. Qur previous and present studies
would be valuable for the explanation of the
therapeutic ettects of Fructus Schisandrae n
the treatment of viral hepatitis.
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