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Detection of DNA Damage
Induced by Methotrexate in
Multiple Mouse Organs Using

SCGE Assay
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(MTX) further and to
investigate the genotoxic target organs.MATERIAL AND METHODS: DNA damage and the correlation with dosage treated with

[ ABSTRACT] BACKGROUND & AIM: In order to understand the mechanism of methotrexate
MTX were studied by using the alkaline single cell gel electrophoresis assay(SCGE) . Liver, spleen, bone marrow,
thymus, kidney, testicle, stomach and peripheral lymphocytes of mice were isolated at 1~ 3+ 6+ 12+ 24 h after MTX
intraperitoneal injection. RESULTS: Significant increase in DNA migration and comet frequency in the spleen, thymus,
bone marrow and peripheral lymphocytes were induced after intraperitoneal treatment of MTX at a dose of 1.25~5
mg/kg. The migration of nuclear DNA and comet frequency of spleen, thymus, bone marrow and peripheral lymphocytes
in the dose-response study showed a dose-dependent increase. CONCLUSION: The results indicate that DNA SSBs could be
induced by MTX in some cells of mice. There are difference in sensitivity of various organs in the mice and cells of
spleen, thymus, bone marrow and peripheral lymphocytes may be the important target cells of MTX.
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Table 1 Comet frequence in various cells of mice at different sampling time after treatment with 5 mg/kg MTX

Sampling time

Comet frequency( x 1077, ¥ +s)

Peripheral

(h) Liver Slpeen Bone marrow I Thymus Kidney Testis Stomach
0 6 5.38+2.10 7.38+1.64 5.72+2.09 3.27+7.43 16.45+3.88 7.48+3.30 2.61+2.22 7.12+2.67
1 6 6.11+2.51 14.45+3.44 9.45+4.91 5.22+2.51 28.89+5.02° " 6.67+3.65 2.22+1.72 7.22+2.5]
3 6 6.11+2.51 18.89+9.58" 12.78£3.28" 8.11+4.56" 36.67+6.99" " 6.67+2.98 2.78+5.10 8.33+3.49
6 6 7.22+3.90 22.22+5.44" " 36.67+9.66" " 11.67+3.50" " 43.33+14.91"" 8.89+4.04 3.33x2.11 8.89+2.72
12 8 9.58+5.48 37.92+18.16" " 27.50+7.29" ° 12.08+6.41" " 85.00+12.60" " 8.75+3.53 3.75+2.14 8.33+£3.09
24 6 11.11£3.44 32.22+14.96" ° 20.00+9.43" " 10.56£3.90" " 71.67+18.71" " 7.78+2.72 2.67+2.79 8.67+5.06
Compared with the control (0 hour), ¥ P <0.05, * * P<0.01.
R 2 MR SMITX S AN [ HORE IR ) /) Bl 45 21 g X DNAGE 3% 1 25
Table 2 Migration of nuclear DNA in various cells of mice at different sampling time after treatment with 5 mg/kg MTX
Sl s Migration of nuclear DNA(¢m, x +s)
(h) " Liver Spleen Bone marrow lyffﬁi}:‘;i Thymus Kidney Testis Stomach
0 6 0.87+0.21 2.22+0.55 2.04+0.57 0.88+0.20 2.43+1.52 1.48+0.66 0.51+0.33 2.01+0.69
1 6 0.93+1.27 3.51+0.78 3.93+1.05 1.28+0.74 4.66+0.87" " 1.61+0.92 0.43+0.38 2.07+0.55
3 6 0.96£0.35 4.44+2.11""° 4.73£1.43"" 1.68+£0.61" " 6.26+0.85" " 1.94+0.79 0.55£0.44 2.22+0.35
6 6 1.15£0.31 5.20£1.21"" 9.75+0.81" " 2.56+£0.52" " 14.52+5.62" " 2.03+0.63 0.60+0.37 2.34x0.30
12 8 1.2+20.94 10.81+4.76" " 5.69+2.21"" 2.76+1.24"" 26.81+5.81"" 1.81+0.74 0.89+0.71 2.30+0.29
24 6 1.35£0.65 9.59+4.53" " 4.93+3.43"" 2.37+1.12"" 19.83+9.26" " 1.70+0.74 0.76+0.81 2.83+1.03
Compared with the control; * P <0.05, * * P<0.01; the control was dealt with 20 ml/kg physiological saline.
3 NG EEMITXE I 5 /N BN i 200 6 P A
Table 3 Comet frequence in various cells of mice treated with different dose of MTX
Dose Comet frequence( x 1077, x =)
mg * kg ! " Liver Spleen Bone marrow Peripheral lymphocytes Thymus
0.00 8 6.25+2.78 10.00+5.04 8.75+3.96 4.58+1.73 26.25+6.77
1.25 8 6.25+2.13 17.92+2.48 18.33+4.71" " 10.42+5.18" 31.67+6.17
2.50 8 6.66+2.52 24.58+3.54" " 24.17+£5.27" " 11.25+£7.33" 67.92£16.52" "
5.00 8 9.58+5.48 37.92+18.16" " 27.50+7.29" " 12.08+6.41" " 85.00+12.60" "

Compared with the control, ¥ P <0.05, ¥ * P <0.01l; the control was dealt

x4

Table 4 Migration of nuclear DNA in various

AN EMTXIE TS 5

with 20 ml/kg physiological saline.

/N B 25 41 I A% DNATE 7 B 25
cells of mice treated with different dose MTX

Dose Comet frequence(}lmy X ts)

mg * kg ™! " Liver Spleen Bone marrow Peripheral lymphocytes Thymus
0.00 8 0.90+0.46 2.01+£0.76 1.65+0.72 0.84+0.33 5.79+2.11
1.25 8 0.94+0.40 2.88+0.98 4.15+£1.20" " 1.98+0.88" 7.31+£1.50
2.50 8 1.18+0.64 5.97+0.96" " 5.54+2.027 " 2.20+1.78" 15.94+£2.61"
5.00 8 1.22+0.94 10.81+4.76" " 5.69+2.21" " 2.76+1.24" " 26.81+5.81" "

Compared with the control, ¥ P <0.05, * * P<0.01; the control was dealt with 20 ml/kg physiological saline.
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