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Protective effects of tetrandrine on CCl,-injured hepatocytes

CHEN Xiao-Hong, HU You-Mei, LIAO Ya-Qin
{ Department of Pharmacology, The Third Military Medical College, Chongging 650038, China)

KEY WORDS tetrandrine; liver: cultured cells; lipid probe. The Ca’* concentration was assayed
carbon tetrachicride poisoning: malondialdehyde: with Fura 2-AM, a sensitive calcium indicator.
calcium; membrane fluidity: lactate dehydro- RESULTS: Tet (1 — 1000 nmol-L™ ") increased
genase viabllity of liver cell (from 71 % to 72 % — 83 %),

reduced lactate dehydrogenase {LDH) reiease,
and malondialdehyde ( MDA} formation. Tet
prevented the heightening of the intracellular Ca?*
concentration and the attenuation of the membrane
tluidity of liver cells (P <0.05). CONCLUSION:
Tet had a protective effect on COCls-injured
Received 1953-11-08 Acoopted 1995-07-09 hepatocytes by inhibiting the lipid peroxidation,

AIM: To study the protective effects of tetrandrine
{Tet) on CCl,-injured hepatocytes. METHODS:
The cultured rat liver calls were poisoned by CCl,
{10 mmol - L™'). The membrane fiuidity was
detected by 1, 6-diphenyl-1, 3, 5-haxatriena (DPH), a
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improving the membrane fluigdity, and lessening the
Ca®* concentration.

Tetrandrine { Tet) is a bisbenzylisoguinoline
alkaloid from Stephania tetrandra. The anti-
arthythmic effects of Tet were reported’. Its
found to be
Many Ca?’
protective effect on

electrophysiclogic mechanism was
related to Ca?' channel blockade.
channel blockers have a
hepatocytesm.
the protective action of Tet against hepatotoxicity
induced by CCly.

The present paper is to examine

MATERIALS AND METHODS

Wistar rats of either sex weighing 190+ 5 20 g ( Animal
Center of The Third Military Medical College} were used.
Tet. {Jinhua Pharmaceutical Co, China) was dissolved in
0.9 % MNaCl after acidification with HCl {pH 3} and then
neutralized with 5 % NaHOCOy to obtain 2 10 mmol' L~ ! stock
solution. CCly 10 mmel + 17" was dissolved in 0.4 %
Me; ). Collagenase { Type [), and 1, 6-diphenyl-1, 3, 5-
hexatriene {DPH) were from Sigma.
with tetrahydrofuran to the concentration of 2 mmol*L ™! and
stored at 4 T, and diluted to 2 pymol- L.~ ! with phosphate-
buffered saline { PBS} 10 mmol » L™ before use. Fura 2
acetoxymethyl ester 1 mmol® L~ '(Fura 2-AM, 1 mg/ampul)
{from Shanghai Institute of Physiology, Chinese Academy of
Sciences) was dissolved in Me; SO and stored at — 20 T, and
diluted to 2.5 pmol* [~ with Krebs-Henseleit solution.  All
other reagents were of AR.

Culture of hepatocytes Hepatocytes were isolated from
rats by the 2-step collagenase perfusion method™ . The eells
were diluted with MEM medium supplemented with 10 %
fetal calf serum, penicillin 50 kU* L7!, strepromyecin 50 mg
*L™', insulin 2¢ U-L7, 0.2 % bovine serum albumin.
After the cells were cultured with MEM medium in 35 mm
dizameter plates in 5 % COy incubator at 37 T for 4 h, the
medium was changed. Tet (1 - 1000 nrmol*L ™"} was added
1o the culture medium for 1 h prior to CCL {10 mmol* L™ *3.

Hepatocyte viability and release of laciate dehydrogenase
(LDH) In each plate, 4 X 10° cells were added.  After 4-h
incubation in the presence of CCl, liver cell viability was
ascertained by trypan blue exclusion method. The activity of
LDH in medium was assayed wirth lactic acid reaction and
determined by a spectrophotometer't .

Malondialdebyde (MDA)Y  Cells (2 % 10°/plate} were
incubated with CCl, for 1 h.  The amount ol MDA product in
the cultured cells was determined*™ .

Membrane flafdity Membrane fluidity was determined
with the lipid probe DPH. 12 107 cells were suspended in 2

DPH was prepared

mL phosphate buffer {10 mmol* L™, pH 7.4). CClL, was
added. The fluorescence intensity was measured by a Hitachi
MPF-4 spectroflucremeter {3, 362 nm, A, 432 nm}. The
flucrescence polarization (p) and viscosity (7)) of hepatocytes
were calculated .
lipid membrane fuidity.

Ca?* concentration Ca®' concentration ([Ca®" ],) was
determined by Ca®* indicator Fura 2. Cells (2 ¥ 16°)
were incubated in 2 ml Krebs-Henseleit solution { supple-
mented with 0.12 % BSA). The degree of fluorescence was
assayed uwsing a Hitachi model MPF-4 spectroflucrometer (A,
350 nm, A, 500 nrn) at 37 T . The slit width was 10 am.

Sintistieal methods Al data were analyzed with ¢ test.

Larger was the § or p, smaller was the

RESULTS

Liver cell viability, LDH release, and MDA
formation  CCl; induced a weakening of cell
viability, an increase of LDH release, and an
increase of MDA {ormation. These changes were
prevented by Tet ( Tab 1), indicating that Tet
protected the hepatocytes against CCl, toxicity in
vitro and iohibited the lipid peroxidation of liver
cells.

Membrane Muoidity and Ca®** concentration of
hepatocytes When the liver cells were incubated
with CCl, at 25 T, the fluorescence polarization
and viscosity of cells were increased, indicating that
the fluidity of the plasma membrane was
attenuated.  Tet alleviated the
membrane fluidity.

CCL (10 mmol-L '} caused a heightening of
{Ca®* ];. Tet inhibited this elevation in a dose-
dependent manner {Tab 1).

reduction of

DISCUSSION

Qur in vitro study demonstrated that Tet had
a protective effect on CCly-injured hepatocytes in
rats. CCl, generates methyltrichloride radicals
{CCl;) by the activation of liver cytochrome
P-450'%,
membranes.

initiating lipid peroxidation of bio-

MDA, a product of lipid peroxida-
induces a damage of membrane and an
The injured
normal Ca®*
[ Ca®* ), elevation.

can inappropriately stimulate or

tion,
attenuation of membrane fluidity.
membrane can not maintain a
homeostasis and induces a
Excessive Ca®*

inhibit the Ca®” -sensitive metabolic processes and
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Tab 1.
Ca?* copcentration of hepatocytes damaged by CClL, 10 mmol-L™" ir vifro.

Effects of tetrandrine on viability, LDH release, MDA production. flnorescence polarization (p)} viscesity () and

£ts. "P<0.05, “P<0.01 vs CCl, gronp.

CcCl,, Tet, Via, % LDH, U:L™' MDA, nmol/10° cells o n(Pas} [Ca’' ], omol-L7"
mmol-L" ! nmel-1.7!? {n=05) {n==8} in=4) (=4 {zn=4) (m=4)
0 0 90.6=3.2° 3 765x31%° 0.98+0.11°  0.186*0.006° 0.137=0.007° 2482 26°
10 0 70.7+4.1 7 390 £ 192 4.29%1.12 0.23320.003 0.20620.006  888+125
10 1 71.9+3.5 607047 4.0440.96  0.220+0.007 0.198+0.012 670 £ 132
19 10 76.0+2.3° 5453192 2.65-0.33"  0.213+0.007° 0.172+0,010° 578 £ 105°
10 100 78.0=1.0° 4 827 +305° 2.18+0.47°  0.203+0.005° 0.158:0.009° 512+74°
10 1 000 B2.9£2.6° 4 123=186° 1.42+0.06° {.187=0.006° 0.152+0.009° 366 - 152

thus initiate or contribute to the lethal cell injury.
Our study indicated that Tet not only produced

MDA {formation

induced by CCl;, maintained the normal membrane

a marked inhibitory effect on
fluidity, but also resisted the increase of Ca®' of
So the protective effect of Tet may be

related to the 3 mechanisms.

heparocytes .

fluidity of ascites cells wich fluorescence probe DPH.
Bicchem Biophys 19815 42: 32-5
7 Grynkiewicz G, Poenie M, Tsien RY. A new generation of
Ca?* indicators with greatdy improved flucrescence praperties.
] Biol Chem 1985: 260: 3440 - 50.
B Lin L. Xing 5T, Zhou JH. Protective effects of gypenosides on
rat hepatic pid peroxidation and membrane fluidity damage: ix
Chin Pharmacal Bull 19915 7! 341 - 4.
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