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Comparative study on evaluation results of liver comet assay and bone marrow
micronucleus test in rats
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Abstract: Objective The data of multi-endpoint in vivo genotoxicity tests in rats jointly carried out by the National Center for Safety
Evaluation of Drugs was analyzed, and the consistency and sensitivity of rat liver comet assay and bone marrow micronucleus test
results were compared. Methods The test was divided into negative substance, genotoxic positive substance with clear mechanism
of action, and subject group. Negative substances included ultra-pure water, 0.9% sodium chloride injection, corn oil, 0.5% sodium
carboxymethyl cellulose (CMC-Na), 5% sucrose and polyssorbide 80, with an administration volume of 10 mL-kg™'. Genotoxic
substances included 200 mg-kg™' ethyl mesylate (EMS), 40 mg-kg™' N-ethyl-N-nitrourea (ENU), 40 mg-kg™' cyclophosphamide,
75 mg-kg™' methyl benzyl hydrazine, 800 mg-kg™' urane, 75 mg-kg™' p-chloroaniline, 40 mg-kg™ 1, 2-dibromo-3-chloropropane and
10 mg-kg™' colchicine. The subjects included 100, 300 and 1 000 mg-kg™' emodin -8-O-B-D-glucoside, 6.5, 65.0 and 650.0 mg-kg™'
monanthrone and 6.5, 65.0 and 650.0 mg-kg™' emodin methyl ether. At 0, 24 and 45 h of the experiment, the drug was given once ig
in a volume of 10 mL-kg™". The rat liver comet test and bone marrow micronucleus test were performed. The hepatocyte hedgehog
cell rate and Tail% DNA content (Tail% DNA), polychromatic red blood cell (PCE)/total red blood cell (ERY) ratio and

polychromatic red blood cell micronucleus (MNPCE) rate of each animal were calculated. Results Rat liver comet assay could
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effectively detect chemicals inducing DNA breakage and various alkylating agents (ethyl methanesulfonate, methyl benzylhydrazine

and urane, etc.), while it was not insensitive to cyclophosphamide and polyploid inducer. The results of bone marrow micronucleus

test were negative for emodin-8-O- f -D-glucoside, single anthrone and emodin-methyl ether. The liver % Tail DNA induced by

emodin 8-0-B-D-glucoside at 1 000 mg kg™ was significantly increased compared with 0.5% CMC-Na group (P < 0.05). The results

of liver comet test of single ananthone were clearly positive. At a dose of 650 mg-kg™', single ananthone could significantly increase

liver %Tail DNA (P < 0.05), and there was a dose-dependent effect. The liver comet test for emodin was negative. Conclusion As

the second in vivo genotoxicity test recommended by the testing guideline, the rat liver comet assay could complement with the bone

marrow micronucleus test and effectively detect genotoxic compounds that mainly act on the liver and are highly electrophilic.
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Table 1 Results of liver comet assay and bone marrow micronucleus test for known genotoxic compounds (x+s, n=5)

s R (mgkg ) JH £ 2 B REUZ
A AT /% Tail% DNA/% PCE/ERY MNPCE % /%
JEEELIVIN — 1.20+1.10 2.64+0.49 0.51%0.06 0.17+0.07
0.9% S ALEATE: S — 0.80£1.79 2.94+0.93 0.53+0.03 0.09+0.06
oK — 1.20+0.84 3.20+0.57 0.53+0.04 0.19+0.08
0.5% CMC-Na — 1.13+0.67 2.23+0.48 0.54+0.02 0.20+0.10
5% FEFE — 1.43+0.98 2.14+0.18 0.52+0.05 0.20+0.08
R ILALEE 80 — 0.10+0.05 0.89+0.12 0.51+0.02 0.06+0.01
EMS 200 2.76+0.69 16.13+5.52"™" 0.47+0.04 2.10+0.38”
ENU 40 1.40+0.55 6.09+1.25 0.51+0.04 1.53+0.29"
PRI 40 1.42+1.14 5.32+1.04 0.50+0.04 6.64+0.86"
FH LRI 75 2.33+0.51 24.49+5.81" 0.42+0.03  12.50+4.33"
JRIGE 800 1.91£0.76 7.28+0.53" 0.45+0.03 1.52+0.33"
o R 75 2.87+1.22 19.68+3.56™ 0.47+0.02 0.13+0.03
1,2- R3-S0 it 40 1.98+0.37 16.40+9.26™ 0.52+0.05 0.58+0.25"
KA E 10 3.20+0.73 5.54+1.74 0.52+0.05 0.2440.07

gk AR :"P<0.05 “P<0.01 "P<0.001
"P<0.05 "P<0.01 "P<0.001 vs ultrapure water group
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Table 2 Results of liver comet assay and bone marrow micronucleus test for unknown genotoxic compounds (x+s, n=5)

o B - » JHF % B B A%
2H 51 HlH/(mgkg ™" ,
FEMME/%  Tail% DNA/% PCE/ERY  MNPCE %/%
0.5% CMC-Na — 2.02+1.41 2.23+0.48 0.54+0.02 0.20+0.10
K3 K -8-0-B-D-T & HE 1 100 2.11+0.66 3.05+0.92 0.59+0.06 0.26+0.17
300 3.02+1.89 3.67+1.08 0.57+0.03 0.38+0.19
1000 2.33+1.67 5.14+0.82" 0.53+0.04 0.35+0.13
BT 6.5 1.43+0.98 2.61+0.44 0.51+0.04 0.19+0.08
65.0 0.10£0.05 5.74+0.92 0.50+0.02 0.32+0.01
650.0 2.76+0.69 9.45+3.90™ 0.46+0.04 0.46+0.18
K3 2 ik 6.5 1.58+0.95 2.56+1.88 0.53+0.04 0.20+0.08
65.0 1.98+1.23 2.42+1.25 0.55+0.05 0.25+0.13
650.0 1.73+0.64 3.05+1.46 0.56+0.03 0.18+0.10

50.5% CMC-NaZll Lk #%:"P<<0.05 ""P<<0.01
"P<0.05 "P<0.01 vs 0.5% CMC-Na group
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