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Tab 1 Effects of hypoxia, soman and their combination on

intracellular LDH release (% of total intracellular LDH

activity) in cultured PC12 cells (n= 9, £t s)
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Tab 2 Effects of hypoxia, soman and their combination on

cell viability(% ) in cultured PC12 cells (n= 9, Xt s)

Hypoxia % O3 in an atmosphere of air)

Soman

(*mol/L) o1 10 p 5
0 %25 35 923 26 814k 37X 643 10. @A
1001 9.4k 25 88.4F 7.3 76.5- 7.94 532k 7. 9A
10 2.5 3.5 8L5E1L5 68551294 4 ok 115794
100 80.G 10. 57 56,6+ 13. (@A 50,3 g5 7@A |6 3 o /@A
120 4420 9.6% 2855 9 KA 204 7704 9of ¢ F0A

Hypoxia (% O,in an atmosphere of air)

Soman
(*mol /L) 21 10 5 2
0 43 1.4 72047 19.5-8. 84 343 2 94
100 531 136410 25854024 414594
100 68542 15 H 3.9 264L7. 9% 42313 84
10 20. 6t 8 3 36 4 4. P4 512+ 3 TPA 64 H 3 QXA
10 423 6 7% 514t 6.7 624+ 7.674A 77 H g XA

Values were determined at 24 h after a single 6 h
exposure. O: P <0.05,@ : P <0.01vs 206 Oy
: P <. 05, . P <0.01vs soman O mol/L; A
P <0.05 A: P <0.01l vs21%

0, plus soman

0 mol/L treatment

22 RREMGEMT 24 hmfe 5% F

2
h, 24 h
LDH
10 mol/L ,24h LDH
LDH ,LDH

Values were determined at 24 h after a single 6 h
exposure. O. P <o. 05,. : P <0.0lvs 2V0 Oy
*: P <. 05, *: P <0.01vs soman O mol/L; A\
P <0.05 A: P <0.0lvs2I%

02 plus soman

0" mol/L treatment

2.3 fmfeEFAER 69 R AL

. PC12 $% 0, S5t mol/L
4h ,
97. 6 74.66 82 Vo , 12 h,
, Oh
, 24 h , 4 h
= Cartrel Hypania Coanbileerd balery
£ I
Z o}
3 -t

o
210, THCO, 72N,

0 4 1224
plus soman 0 gamol /L.

0 4 1224
t/h

PC12

Fig Timecourse changes of cell viability in PCI12 cdls af-
ter a single 6 h exposure to hypoxia (50 O: 70 CO;:
88% N:), soman and their combination poisoning (5
#mol/L in medium)

P <0 O0lvs

P <0.0lys hypoxia or

Bars represent X1 s % @ P < 0.05,%* :
control; + : P <005 + +:

soman poisoning respectively



1 , . pPCl12 3

( PC12

1 Choi D W. Cerebral hypoxia some new approaches and
unansw ered questions. J Neurosci, 1990; 10(7); 2493

LDH i 2 Yu Z P, Chen T M, Igisu H Molecular Mechanisms of Ex—

° > citotosic braininjury. In Tanaka T ed- Lecture Note on oc—

» cupational health: 1995. Tokya Egakusuen,1995 176~ 186

) 3 Sombati S, Coulter D A, Delorenzo R Jet al. Neurotoxic

activation of glutamate receptors induces an extended neu—

PC12 ronal depolarization in cultured hippocampal neurons. Brain
Res, 1991; 566( 2): 316

4 Shafer T J Atchigon W D. Transmitter,ion channel and re-

ceptor properties of pheochromocytoma ( PC12) cells A

model for neurotoxicological studiess Neurotoxicology,

' 1991; 12(3): 473
’ ° 5 Deshpande S S, Smith C D, Filbert M G. Assessment of
Deshpande °! primary neuronal culture as a model for soman-induced neu—
0. 1#mol /L LDH 5 rotoxicity and effectiveness of memantine as a neuroprotec—
s PC12 tve drug. Arch Toxicol, 1995 69( 3): 384
, 104 mol /L, ( : 1996-09-17; : 1997-01-03)
LDH . Deshpande (%# KR A )

Cytotoxic effects of hypoxia, soman and their combination on PC12 cells
Yu Zhengping, Cheng Tianmin, H. Igisu ( Department of Preventive Medicine, Third Military Medical University,
Chongging, 630038)

Abstract Objective: To investigate the effects of hypoxia, soman and their combination on the neurons
with a model of injured PC12 cells. Methods: After the cultured PC12cells were exposed to air with different
concentrations of oxygen and culture solution with different concentrations of soman, the volume of lactic de—
hydrogenase (LDH) released by the cells and their survival rate were determined to obsewe the dose-effect
and time-effect relationships of cytotoxic effects. Student s test and two-way ANOV A were employed to de—
termine the statistical differences and interaction between hypoxia and soman exposure. Results: (1) Both
hypoxia and soman exposure exerted dose-dependent cytotoxic effects on PC12 cells and the interaction be—
tween the two injurious factors was significant; (2) The combined effects of the two factors were equal to the
sum of those exerted by each one separately; (3) Application of the two factors in combination resulted in a
more severe cytotoxicity than that caused by either agent used singly; (4) The volume of LDH released from
PC12 cells could serve as a more sensitive indicator of cytotoxicity than the survival rate of the cells. Conclu —
sion: This study is the first to demonstrate the cytotoxic effects of hypoxia and soman exposure in combina—
tion and the two agent acted in a summative manner, which suggests that the two factors might induce intra—
cellular release of LDH through different mechanisms.
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