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Genotoxicity of Formaldehyde and Benzene Joint Inhalation on Bone-marrow Cells of Male Mice
ZHANG Wen-zhen, YUAN Fu-sheng®, LIU Xiao-li, YANG Shou-lin, ZHANG Zhi-hong, BAI Jian-ying, LIANG
Rui-feng, ZHAO Wu-hong ( School of Pubic Health, Shanxi Medical University, Shanxi Taiyuan, 030001,
China ) *Address correspondence to YUAN Fu-sheng; E-mail: fsyuan@sohu.com

Abstract: [ Objective ] To explore genotoxicity of formaldehyde and benzene joint inhalation on bone-marrow cells of
male mice, and to provide a scientific basis about evaluating the safety exposure to formaldehyde and benzene. [ Methods | Sixty
healthy and clean Kunming inbred strain male mice were randomly divided into 10 groups with 6 mice in each group. The negative
control group were exposed to clean air. The 3 formaldehyde treatment groups were exposed to formaldehyde at dosage of 1.0 mg/m’
(‘the low dose group ), 3.0 mg/m’* ( the moderate dose group ), or 5.0 mg/m’( the high dose group ). The benzene treatment groups
were exposed to benzene at dosage of 500.0 mg/m’( the low dose group ), 1 500.0 mg/m*( the moderate dose group ), or 2500.0 mg/m’®
( the high dose group ). The joint treatment groups of formaldehyde and benzene were exposed to those at dosage of 0.5+250.0 mg/m’
( formaldehyde+benzene ), 1.5+750.0 mg/m’, and 2.5+1250.0 mg/m’ respectively. The treatments were conducted by static inhaling
for two consecutive weeks, two hours a day, then the mice were killed on 15th day. The genotoxicity of formaldehyde and benzene was
tested by micronucleus assay and single cell gel electrophoresis ( comet assay ). [ Results ] Compared with the negative control
group, micronucleus rate, tail DNA% and tail moment in each dose group of formaldehyde or benzene exposure groups and joint
exposure groups were much higher( P < 0.05 ). Compared with single exposure groups, the micronucleus rate of each dose group of
the joint exposure groups was much higher( P < 0.05 ), the tail DNA% and tail moment in the low dose group and the moderate dose
eroup of the joint exposure groups were much higher( P < 0.05 ). The tail DNA% and tail moment in the high dose group of the joint
exposure groups were much higher than single formaldehyde high dose group ( P < 0.05 ), but not higher than single benzene high
dose group. [ Conclusion | The genetoxic effect of combined exposure to formaldehyde and benzene on the bone-marrow cells of
the male mice was more severe than that of the single exposure, which may be caused by the synergistic toxic effect.
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Table 1 Effect of formaldehyde and benzene inhalation on micronucleus rate

of bone—marrow cells of mice( n =6, Mean +SD )

gy MEmgn)(Dove) - BERCP) g,
Group R ES reronueious Micronucleus rate
Formaldehyde Benzene mumber

C 0.0 0.0 25.0 417+ 1.67
F1 1.0 0.0 61.0 10.17 + 2.14°
F2 3.0 0.0 116.0 19.33 £2.07*
F3 5.0 0.0 128.0 21.33 +2.34"
Bl 0.0 500.0 69.0 11.50 +2.17*
B2 0.0 1500.0 122.0 20.33 +2.42%
B3 0.0 2500.0 137.0 22.83+3.19"
J1 0.5 250.0 120.0 20.00 +2.83"
J2 1.5 750.0 148.0 24.67 £2.07"
13 2.5 1250.0 169.0 28.17 +2.14"

[V Ja: 5 P 41 3 (each exposure group compared with negative
control group ), P < 0.05; b: EX A& L F MW, F. 7 A E A LA
5 g e K. A & f & 45 (the low dose group, the
moderate dose group and the high dose group of the joint exposure
groups were compared with corresponding formaldehyde exposure
groups ), P < 0.05; ¢: BEAELHF®. . HFHNELA LA 5 Y
g EFA, P F A E 4 K (the low dose group, the moderate
dose group and the high dose group of the joint exposure groups were

compared with corresponding benzene exposure groups ), P < 0.05.
22 WEk, FRJ AP R a6 DNA R4 AER (£ 2)

F2 HEE. KRAINRBHEAIEH DNABRGIER (n=6,xx5)
Table 2 Damage effect of formaldehyde and benzene inhalation on DNA of

hone—marrow cells of mice (7 =6, Mean =SD )

54 (- mg/m* )( Dose )

215 HE DNA & R AR
Group R ES Tail DNA% Tail moment
Formaldehyde Benzene

C 0.0 0.0 945+ 1.45 3.97+0.18
F1 1.0 00  16.62+277" 12.85 £2.93"
F2 3.0 00  30.69+7.58 25.01 +8.61°
F3 5.0 00  2201+4.67 1231 £4.39°
BI 0.0 5000  17.07 £ 1.61° 13.46 + 1.21°
B2 0.0 1500.0  31.06+ 13.86" 27.06 + 12.93"
B3 0.0 25000  32.28+10.74" 30.15 + 11.29°
J1 0.5 250.0  24.44+7.78%" 23.30 +7.90"
12 1.5 7500  45.891039"  63.34x11.03"
13 2.5 1250.0  24.99+7.26" 26.66 +7.90™

[ Ja. 5 FA M5t B 41 B3R (each exposure group compared with negative
control group ), P < 0.05; b: Bt &% FEM®K, 7. A E A5
5 R e, A & & 45 (the low dose group, the
moderate dose group and the high dose group of the joint exposure
groups were compared with corresponding formaldehyde exposure
groups ), P < 0.05; ¢: BRAELHF®,. . HFHNEL LA 5 Y
Mg FAC, P F A E 4 K (the low dose group, the moderate
dose group and the high dose group of the joint exposure groups were

compared with corresponding benzene exposure groups ), P < 0.05.
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(SRR 00 pELSEss W S Wi G 0K (AN RN == 25 7 71 =1 i D IVAE )
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SR B VE FIMLEE 75 T ik — 2058 . JCie DNA SCBR
JEDNA W%, HLgh L3R B RIZR 2 X B B 40 DNA 7=
A SE IR . 0SS AR DNA 45145 245 780 [ I 2% A 7 B 4
orf, o 22 S nl RE S B Ak st 3 N 45 A B 5 12 A9 DNA $#14
FREE . A FTas AR, AR AR F B B840 DNA, ]
AT R HA R PR RIVE T

ol U L A Y I BN R DN e S S e S N s |
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