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Abstract: [ Objective | To study the neurotoxicity of joint exposure to formaldehyde and benzene in mice, so as to
provide scientific basis for the synthetic evaluation of the toxicity of formaldehyde and benzene. [ Methods ] Sixty KM mice
were randomly divided into 10 groups. The formaldehyde treatment groups were exposed at dosage of 1 mg/m®, 3 mg/m®, 5 mg/m?;
the henzene treatment groups were exposed at dosage of 500 mg/m’, 1500 mg/m’, 2 500 mg/m*; and the combined formaldehyde
and benzene treatment groups were exposed at dosage of 0.5 mg/m*+250 mg/m’, 1.5 mg/m*+750 mg/m?, 2.5 mg/m’*+1 250 mg/m’*
respectively. The mice were exposed to formaldehyde and benzene by static state inhalation in a chamber for 14 days, 2 hours
a day. Then their behavior of learning and memory were tested by Morris water maze experiment and oxidative damage was
detected in the cerebral tissue. [ Results | Morris water maze test in space training and learning indicated that escape latency
significantly extended in the high dose of formaldehyde treatment group, the moderate and high dose of benzene treatment groups
and all the combined treatment groups ( P<0.05 ). Compared with single exposure groups, escape latency significantly extended
in the moderate and high dose of combined treatment groups ( P<0.05 ). In space exploration experiments, the proportion of time
of the target quadrant in the moderate and high dose of formaldehyde treatment groups, the high dose of benzene treatment group,
and all the combined treatment groups were less than the negative control groups ( P<0.05 ). The proportion of time of the target
quadrant in the every dose of combined treatment groups were significantly decreased compared with single exposure ( P<0.05 ).
The activities of SOD in the moderate and high-dose formaldehyde and benzene treatment groups and all the joint exposure groups
were decreased, while the contents of MDA increased in the high dose of benzene treatment group, all the formaldehyde’s and joint
exposure groups increased. Compared with formaldehyde or benzene exposure groups, the activities of SOD in joint exposure groups

were significantly decreased ( P<0.05 )and contents of MDA were obviously increased ( P<0.05 ). [ Conclusion ] Formaldehyde

[BEEWE NP [ ARAREE I A (45 2009011049-2)

[AEB B IXIenn (1984-), 2, WidLE; Wy MREEH:

[ *BE1EE VAmEEE%; E-mail ; fsyuan@sohu.com

[ YE&E SO NP B R AT TAE S B g PAE S 2, 1ILPh K5t 030001



FRAE SO PEAE 2010 4E 5 %5 27 %5 5 41 T Environ Oceup Med, May. 2010 Vol.27 No.5 « 299 .

and benzene have obvious toxic effects on central nervous system in mice. The neurotoxicity of formaldehyde and benzene combined

exposure in mice is more severe than their single exposure, which may be caused by synergistic toxic effect.
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Table 1 Learning and memory capacity of Morris water maze in different

groups of mice(n =6, Mean +SD)
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Group Escape latency Target of quadrant
GO 34.67 +5.77 39.77 +4.26
G1 36.52 +9.37 33.44 +7.69
G2 39.69 +4.19 27.46 +6.29°
G3 44.42 £2.49° 2525+527"
G4 36.03 +3.36 35.59+7.22
G5 40.17 £4.33° 33.91+3.95
G6 43.58 £2.57° 26.75+3.07"
G7 40.74 £ 6.48" 22.09 +5.13"
G8 45.82£2.97" 17.13 £2.60"™
G9 50.56 +2.72" 14.37 £ 1.76™

[ Ja: GxtmE4thi( Compared with control group ), P<0.05; b. 5#
% 21t 3 ( Compared with formaldehyde treatment groups ), P < 0.05;
o B ( Compared with benzene treatment groups ), P < 0.05.



+ 300 - AT S R4 2010 4F 5 H 55 27 55 5 J Environ Oceup Med, May. 2010 Vol.27 No.5

22 RSELALF SOD 7 A & MDA 4% AL

B 222 A0 DL, R R b e 3 vh g 7Rk 2 5 7 o
A4 SOD % I HMIC T X HRZL (P < 0.05); FH A7 B4
o A R 2 RN 4% B R 4L MDA 75 s TR BEZH (P <
0.05 ), 5 HEE  REA LEE, ABA R SOD G 1 T
F%, MDA & EH BT, ZFASHFE (P <0.05),

®2 BHNMRKALSODES . MDASEWER(n=6,xxs)
Table 2 The activities of SOD and the contents of MDA in brain of different
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Group The activities of SOD The concentrations of MDA

GO 123.08 + 13.61 1.72+0.43

Gl 111.26 +£23.14 2.64 +0.30°

G2 97.72 + 14.99* 2.73+0.57°
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