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Action of schizandrin B, an antioxidant, on lipid peroxidation

in primary cultured hepatocytes

ZHANG Tie-Mei!, WANG Bao-En®*, LIU Geng-Tao
(Institute of Materia Medica, Chinese Academy of Medical Sciences, Beljing 100050, China)

ABSTRACT The action of schizandrin B
(Sin B} was observed in freshly isolated
hepatocytes damaged by FeSO,/cysteine and
CCl,. Two types of free radicals, -OH and
+CCl,, generated from FeSO,/ cysteine and
CCl,. respectively, induced lipid peroxidation
in hepatocytes. It was found that the speed
of lipid peroxidation (MDA production) and
the degree of alteration in hepatocyte mor-
phology were clogely related to the type of
free radicals. MDA production and membrane
protrusion of hepatocytes injuried by FeSO,/
cysteine were faster and more severe than
those observed with CCl,.Sin B was shown to
decrease the production of MDA and the release
of GPT and LDH. and to increase hepatocyte
viability as well as maintaining the integ-
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rity of the hepatocyte membrane surface.
These actions of Sin B were stronger than
vitamin E at the same concentration. It
was observed that no inhibitory effect of
phenobarbital. a typical inducer of cyio-
chrome P-45{), as Sin B induced liver cyto-
chrome P-450, on MDA production in
hepatocytes damaged by FeSO,/cysieine.
The results suggest that Sin B possesses
antioxidant activity.
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MATERIALS AND METHODS

Wistar /0 fl 11 M, k& 2224SD 30g,
&, HWEEZEREE DDt B
FR SIREEM&SIFA R B4R naiss Tikkest e
FL 6. 1640 By EEE SRR A HAKH T
Astt., FHEBRBEHNAEL Light A8, /N
FMBRIFREBEMH ST L., ARTFIER
FETELER{E (CP, mp116-8°C, M, 400).
HARARSEH WA B A T 5. B0
AR 3,

R SMEIER 2R EREHENS
MR L B AR e, WeiEsE 1-6 x 10°
MAE/HF, TEIEFE>90Y%, 1640 B FRFTL
TARERE, 0.45um BEGY EEE, 4 CHERE
H. HEihhdmiF10%), $&#F (00 U/
ml) $£ 8 K (100 pg/ml) J 453 (1 mol/L)
LB 3R 10R 57 o BT ONF am i, B 1% 10°
i/ ml BIERF AT 20 ml B2 A, B CO,
BFHFGTIC, 95%0, +5%CO,) P =,

BE % x5 3K 4k % —malondialdehyde (MDA
ME MDA f15 W B% S MR
LB, MDA p9lE £ H #it B 2%
FHEET, ks 1h G, BB ARPN4S

A CCl, (#¥kpr 7.5 mmol/L)a; FeSO, (#
ERE 50 umol/L, P& N & B 200 umol/L),
W EMIFFRHEMapaisz MDA £ 8, 425
SRS 1hE, S3A 34 FE
AT #E (5T DMSO, #£ikiEA 5, 25,
50ug/mD), fEf1bhjE, ANASHGHESE
gy CCl, 5% FeSO,, FABKTFZE+CClL isa
EfGEE 3h, FHUETFZ ¥k +FeSO, /3 b 58
SERAHTERHGE 1 h 4 BUB4 S8 5 0 an i
M MDA 4R &,

#9ES (GPT) 5L B B S8 (LDH) &) 3 &2
GPT A B2 Ky, LDH L9 )N,
ImA DPN, REL .

BHEREIEEBFE EHmmn 55
Fro EEHARREEERT k. BUHES 2.5%
K #, IREBEEE, JEEERK, kR
ATHR, BIWRRAER#B B (Can Scan 3-
30 Ave) TR MR ZWAE S H M,

BRI R SAEEETR D FaE
BEYSHHAEEFAS Eik MDA fi| 3w
HiF. FFaiafFiEeRm tirypan 58 A,

RESULTS

B ERBE TN MDA R KN
Fit R CCL, it FeSO, HtHakh, [T
MDA 4 BB 5 fE M R ZE o in, H
WA XM, 7E FeSO, {7 3L gk, MDA
H B R L, A FeS0, 7.5 mmol/L =, MDA
BB AN, HE 2h PURE - F.CCL, 4R
HEE ™, MDA £RiEiNE 1h 45430,
3hikFeg, UEWHBTHRFE, TwLAHR
2 3L 4A rp FF A T AR 0 S R b

AHTFZRORMEER

1 A5 Hi Kikdp MDA £ % 898 5,
25, 50 pe/ml WFERT Z # X CCI, 1 FeSO,/
R BRARE L RGNS AT A
MDA S #¥EF BEIF EH, B2 EAH
E-REXFE, MDA £ WEBMHAKFZEH
BRI (Fig 2), #5127 PeSO, s
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Fig 1. Effect of time of damage on hepatocytes

malondialdehyde production and viability induced

by FeSO, and CCl,s¢ o} Fe?* control, (e ) Felt
damage, (D> CCY, control; (M) CCl, damage.
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Fig 2. Ellect of schizandrin B (Sin B) on

hepatocyies malondialdehyde production induced
by FeSO, and CCl,, and GPT and LDH release
induced by FeSO, in vitro. All values are expressed
as 27 of damaged production. Each bar of MDA
production is the X +SD of triplicate determina-
thons, each bar of enzyme release is the Xx+-SD
of ¢ determinetions, *P>-0.05, **P < [0.05,
4P 0.01.

YERL A MDA ERCITIHI/E E A B3,

2 3 GPT 4= LDH #3080 5, 25,
50 ug,/ml B bR 7 2 # Xf FeSO, frE LDH #[
GPT i R H39 7 — & Bl 5 F (Fig2), %y
CCl, Fr Bc b9 LDH 1 GPT F R Lim sl

3 R AiE Ay R 5. 25, 50 ng/
ml 7 b F 2 £ 15 gkl CCL, fnFeSO, /1 =/
WETHEEFEEARER. NEAFESE
Jg72-79% A, SSEVMTE 85-8T%, FHIR
HMArFEE . '
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4.1 A FeSO, /L h TR HHOR W 4
FINAHE T 2 ROMMGHE T 962 BY IT 40 ¥
AT DY, e HER LA A,
ML EL Y R TEREE, BAia Xk
H G EHtksE 42 (Fig 3B, Plate 4, L
£#@R). WL 25us/ml AR TR BB
e A se R (Fig 3 C) g I8 # Hak
ENEIEEX BEF @i (Fig 3 A) BE4, X
RERFERFRZEEMNSG 27%, HERET
imfH .

4.2 X CCL, fiifFr&m RiHEN 69%
W aeEEERERSMRERK & &8, B
(Fig 3D), #Zsug/ml AT LEETIIN
Fremie KR4 IEW (Fig 3E), #RBE L
ARER L 34y, JRIARKRT M H.

EAXNEREXEREXMEBRERTNRL
EIER #AEFE BT ZE B W
ERFERLRTLES . 76 FeSO /212 it
HERIAG LT, %4AEE AR @E MDA %
BRAEE R B O A — Ml fEH, HIEMRE
I T ZEPHE(Tab 1),

¥ MOk (5, 25, 50, 100 pg/ml) SEFa
Yt MEERE, & FeSO/Li &/ R BT,
R 54 MDA £Ri B 3.71 rmol/1 x 10%ells,
O AR 3.48-4.2 nmolf]1 x 10%ells,

Tab 1. Protective effect of schizandrin B 25 pg
and vitemin E 25 pg againat Fe!*,;cysteine-
induced hepatocytes imjury in  vitro. T +5D.
*P>>0.05, **P<0.05, ***P<0.01.

MDA LDH GPT Viability
(nmol/1 x 10 (AU} 100 !
Drug cells)y medium ) S
n=3 n==ag n=3
FeSO, 72.0940.54 522+31 498%16 7413.05

FE-$0, + as a "+ TS
Yt E 1.14+0.3 494+67 417=18 90X 1.15
Fc‘SO‘ + 24 LR 2 3 [ B ¥ ] -
SinB 0.33+0.007 271+14 365465 B87F1.14
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DISCUSSION

CCl, 24kl a3 P-450 A& 15 £ H
H#% "CCl,, FeSO, EHERFIFET, —F
WhE AR ERBEEBECHBRTHREERREE
PP BE I ET 0D, #—#i{tos
H,0, R WA EEHARE(«OH), fELER
HIERBRIEK O: ¥ T HR g8 E L ki
‘OH, XRILWEHERFH, RA FeSO,/ R
B R i CCL R R IG R 4 ia BR it =
REETIEA—FEAARAEHESHE LD
TR .

AR TFZERAARF AR T
Bizr—, BEBEEFRZHELEH. £LE
FRARLAEHRENIREKRDHERIER
TEEER, MEMNEBELEETH « OH
RERERE. AHITARFILEREALRER
ESS5AMmiEfE P-450 ERERTHE X,
HBruAEAME AR P50 BSFERILES
FapitFIEE, ARELFeSO,/% R
BisFidEl. HERRAXELZXHak
WO BAERELEN. AREER, A%FZE
RHELIEBSHAT P-450 BBEMNBESLEL.
REWZRFRBARTHRET £ F R Sk
G40, HEXBBEEFEAKRFIEENNRYSE
ERER A RN Tk i R B R R,

MEH—SHR. ARE ARFIERT
HEMC r— i 2 B b 7. BRIX R
AT T RER T RIT BN RN ERRRE
FREE BRI T HEE R KRR,
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