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Transformation of NIH/3T3 cells induced by formaldehyde and benzene alone or in combination in vitro
XIAO Yun ZHU Li-jin, XU Cheng min, ZHANG Xing

(Institute of Hygiene. Zhgjiang Academy of Medical Sciences. Hangzhou 310013, China)

Abstract  Objective To investigate the wle of trandfomation of NIH/ 3T3 cells induced by benzene and formaldehyde alone or in

combination in vitro. Method Using cell-focus method to obsewe the induction of NIH/ 313 cells transformation by benzene and formalde-

hyde alone or in combination in vitro. Result Transformed foci of NIH/ 3T3 cell could be induced by benzene, formaldehyde and their

collaborative exposure. The transformation rates were dose-dependent. The collaborative exposure experiment showed that the trang'oma-
tion rates by collaborative exposure of benzene and formaldehyde at the dosage of 25 g/ mH-25 g/ mb 25 g ml+50 g/ ml, 50 g/
mH-25 #g/ml and 50 g/ ml+ 50t-g/ ml were 3. 6%+ 5 8%. 5 7% and 7. 6% respectively, the predicted frequencies were 3. 5%+
5 6% 5 6%+ 7 7%respecively, suggesling that on the basis of equal dose principle, the transformation rates were quite close each

other whether benzene and formaldehyde alone treated groups or their collaboratively treated goups factorial analysis did not support any

interaction between the two chemicals. Conclusion It is suggested that both benzene and formal dehyde have cell transformation activity,
and the pattem of the combined effect is only additive.
Key words: NIH/ 3T3 cell transformation; Benzene; Fommaldehyde; Combined effect
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. (RPMI 1640 , ,
)s 8 . 37°C 5%C0, , ; .
8. 16. 24. 32. 40. 48 h. . .
4 h 50 M1 MTT, 4 h , 1.2 3
150 #1 DMSO, 5 min, (
Formazam (FM), 570 nm ).
7D RN 13
, (%) = ( MTT Dunnett’ s
/ ) X 100%, Reed- test, SPSS13.0 , Reed-Muench’ s
Muench s ICso. (ICs0 ). ,
122 . (D , PG
RPM 11640 . (@ » MNNG. 2X 2 » SAS9. 0 .
3 25. 50. 100 Mg/ ml 3 . @ 2
, 12.5. 25. 50 Pg/ml 3 . (5 21
, 2X2 , 25 Pg/ml+ 25Vg/ s ,
ml. 25 g/ ml+ 50 tg/ml. 50 to/ml+ . , , , ,
25 ttg/ml. 50 Hg/ml—+ 50 Mg/ ml 4 . , ; .
, 25 ml 8h
’ 5% 10* . 10 , 24h . .
, 3d , 3 . , ) ,
d. 3d ) 21 . ) , . 48 h ,
’ ’ ’ ’ ’
2 . “ . 25 tg/ml. 50 Hg/ml. 100 Mg/ ml
? 2. 48h 80%. 53%. 30%.
50 . ICso 58 43 tg/ml. 25 tg/ml. 50 Hg/ml.
’ ’ ’ 100 g/ ml 48 h 89% . 74%.
’ . ’ 34%. ICso  75.07 F-g/ml. L.
1 . NIH/3T3 (xts
Table 1  Absorbance of mouse NIH/ 3T3 cells treated by benzene and formaldehyde (x +s)
(Absotbance of NIH/3T3 cells)
dose (tg/mD) 8h 16 h 24 h 2 h 40 h 48 h
Negative control 0 09740 010 0. 126+0. 002 0.220+0 007 0 31240 006 0. 40240010 0 4860 006
benzene
2.5 0 9740 006 0. 128+0. 002 0.233+0 007 0 33740 004 0. 40240. 006 0 46140 006 *
25 0 1010 006 0.131740.003 0.207£0 011 " 0 3030 009 " 0.346=£0. 006 " 0 388£0 009 "
50 Q 11240 006 0. 109+0. 004 * 0. 15240 005 " 018140 004 ° 022540009 0 257+0 008 *
100 0 09340 003 0. 108+0. 004 " 0. 11740 006 " 0 11240 006 ©  0.145+0.007 * 0 14640 016 *
200 0 07840 004 *  0.087--0. 003" 0.101 40 004 * 0 10940 004 *  0.064=-0. 005 * 0 07340 004 *
formalde hyde
25 0 10940 004 0. 14740. 003 0.247+0 006 Q 31240 007 0. 41040. 008 0 461+0 015 *
25 0 11940 005 0. 13140003 0.220+0 008 0 32140 002 0.358+0. 004 * 0 432+0 013 *
50 0 10140 004 0.109+0.003 " 014340 003 " 018140 005" 024940 006 0359+0 011"
100 0 09540 005 0.0734-0.003" 0.08340 008 * 010340 008 * 0. 14170, 004 * 0 16540 008 *
200 0 086-£0 003 " 0.059-£0. 002" 0.062£0 005~ 0 07240 003 " 0. 064=£0. 006 " 0 087-£0 006 "

(compared with the negative @nirol), P<0. 05,

(One-Waay ANOVA)
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K K b ’\‘
1
3 10X 10
4 50+ 50 Mg/ ml 10X 10
\ 100 tg/ml ,
5.6% 54%. 25!g/ml
1.5%. 20%.
. 2,
223 2X2
2 MNNG 4< 10
ml 25. 50 tg/ml.
222 SAS9.0 F=0.07, P>0.05,
H ° ’ o
s s o 3,
2 . NIH/3T3
Table 2 Transfomation frequencies of NIH/ 3T3 cells induced by benzene and formaldehyde respectively
73] (679)
treatment and dose (g m1) cultured flask foci survival foci trandformed viability trandormation frequencies
25 10 272 4 80 15"
benzene 50 10 156 6 30 36"
100 10 56 3 18 56"
25 10 304 6 Q0 20"
formaldehy de 50 10 256 10 75 41"
100 10 108 6 2 547
+ 25+25 10 232 8 63 36"
benzene+ 25+50 10 172 10 30 58"
formaldehy de 50+25 10 136 8 39 57"
50450 10 116 30 76"
0.75 10 240 12 0 507
positive control
0 10 336 0 100 0
negative control
* (compared with the negative ontrol), P< 0.05, X2
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3 . NIH/3T3 , . H-
Table 3 Combined transformation frequencies of NIH/ 3T3 cells TdR 14C-Udem R
induced by benzene and formaldehyde simultaneously 3H_T dR 14C_UR dpm .
+ tranformation predictive ) . ’ NIH/3T3
benzenet+ frequencies in trarslfon:natilon real transformation ,
formaldehy de separate exposure frequencies frequencies o
g/ mD reencies e L NIH/
benzene formaldehyde e 6
3T3 ) s
25+ 25 15 2.0 3.5 3.6
25+ 50 15 4.1 56 58 ’ °
50425 36 2.0 56 517 o .
50+ 50 36 4.1 7.1 7.6
o 2X2 ,
2X 2 (factorial analysis), F=0.07, P>0. 05
b
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