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Table 1. Antitoxic effect of MT on PQ induced acute toxicity.

No. of mice which died after

Treatment2 No. of mice drug administration (days) Survival
treated 1 2 3 rate(%)

control 10 0 0 0 10096
PQ 10 1 2 2 509
PQ+MT (0.5g/kg) 10 0 1 1 80%
PQ+MT (2.5g/kg) 10 0 1 0 920%
PQ+MT (10g/kg) 10 0 -0 0 100%

a. All animals received an equal dose of paraquat (PQ) (i.p. 50 mg/kg) except control
group and mannitol(MT) were administrated at various doses in prior to the admin-

stration of PQ (2 hr).
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Table 2. The cytotoxicity of paraquat with tetrazolium assay

Treatment2 % of control absorbance
control 100
PQ (2.5mM) 89b
PQ (5.0mM) 86
PQ (10mM) 71

, a. The hepatocyte culture was treated with various doses of paraquat (PQ)

for 4 hrs.
b. % of control absorbance.

Table 3. The cytotoxicity of mannitol with tetrazolium assay

Treatment? % of control absorbance
control 100
MT (2.5mM) 98b
MT (5.0mM) 97
MT (10mM) 95
MT (25mM) 91

a. The hepatocyte culture was treated with various doses of mannitol (MT) '

for 5 hrs. :
b. % of control absorbance.
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Fig. 1. Mechanism of paraquat intoxication
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Fig. 4  Decrease cytotoxicity (ALT release) of paraquat PQ Fig. 5.  Decrease cytotoxicity (MDA release) of paraquat PQ

(25mM) in rat hepatocyte cultures by the pretreated
with PQ for 1 hr prior to the addition of mannitol
MT (PQ—>MT) or by the prier addition .(lhr). of MT
(MT—PQ) or simultaneous tratment with MT (MT +

© ‘PQ) :after’ 5hrs treatment. *P<0.05 VS PQ treated

‘group, t-est (mean ¥ SD; n=3)

(25mM) in rat hepatocyte cultures by the pretreated

with PQ for 1 hr prior to the addition of mannitol

MT (PQ—>MT) or by the prior addition (thr) of MT

(MT->PQ) or simultaneous tratment with MT MT +

PQ) after. 5hrs. treatment. . *P<0.05 VS PQ treated
. group; ttest (mean * SD; n=3)

« Table 4.Effect of mannitol:on paraquat-induced DNA damage in cultured hepatocytes

Treatment?2 dpm/ # g DNA % of PQ control
Control ~ 343 -
PQ (0.25 mM) 96 = 15b ) 100
PQ (0.25 niM) plus: “ ‘ - -
MT (2.5 mM) - 65 10% ; 68
MT (5.0 mM)y 61+8% .. 63
MT (10 mM) = 55 74% 57

. Primary hepatocyte cultures were pretreated with hydroxyurea and various concentr-

ation of mannitol (MT) for 1 hr then paraquat (PQ) and [methyl-3H] thymidine (1 u
Ci/mi) was added for 18 hrs. the cells were harvested and lysed for radioactivity
counting and DNA quantittion. DNA damage was determined by UDS and expressed

as dpm/ /£ g DNA.

. Mean= SD, values are the average of triplicate determinations. :
. ¥P<0.05, **P<0.02, Compared with PQ treated group.
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Inhibitory Effect of Mannitol on Paraquat-Induced
DNA Damage and Hepatic
Toxicity in Rat Hepatocytes

Chia-Yih Chu, Jin-Ming Hwang, Yih-Shou Hsieh,
Tsui-Hwa Tseng and Chau-Jong Wang

Mannitol, one of the main constituents
of Gardeniae fructus, has an antioxidant ef-
fect. The purpose of the present study is to
investigate the effects of mannitol on
paraquat-induced lipid peroxidation and DNA
damage in rat hepatocyte. The primary hepa-
tocyte culture was pretreated with mannitol
prior to the administration of paraquat, or vice
versa, or simultaneously treated with mannitol
and paraquat separately. The activities of
LDH, AST and ALT were used as hepatic
function markers and the activity of MDA as
the index of lipid peroxidation. To further

Y

elucidate the inhibitory effect of mannitol on
paraquat-induced DNA damage, the paraquat-
induced DNA repair synthesis (UDS) in rat
hepatocyte was studied. It was found that
mannitol possessed both antihepatotoxic and
antilipoperoxidant activities. The results sug-
gested that the inhibitory mechanism of man-
nitol on paraquat-induced DNA damage was
caused by the antilipoperoxidation effect of

mannitol on the lipid of cell membrane, and

the antitoxic effect in which mannitol scav-
enges the hydroxy free radical produced by
paraquat-induced hepatic cell damage.

Key words: Mannitol * Paraquat ~ Lipid Peroxidation * DNA damage.
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