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Abstract Azadirachta indica extract (AIE) has been regarded as
a promising source of environment-friendly organic materials
owing to their low mammalian toxicity. However, quite a bit of
research has been reported that AIE may cause clastogens in
human lymphocytes. Therefore, this study was conducted to
evaluate the antimutagenic and genotoxicity of two samples of
AIE. Antimutagenic test was experimented by using bacterial
reverse mutation test. In the bacterial reverse mutation test, five
strains Salmonella Typhimurim of two samples of AIE in order to
evaluate its mutagenic potential. Bacterial reverse mutation test
was also performed on positive control and negative control
groups in the presence of the metabolic activation system (S-9
mix) and metabolic non-activation system. In the chromosome
aberration test, Chinese hamster lung cells were exposed to AIE
for 6 or 24 h with BPS, or for 6 h with S-9 mix. Negative and
positive control groups were experimented for chromosome
aberration test. As a result, the number of mutated colonies
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induced by 4-NQO were reduced by AIE treatment in all strains,
indicating that AIE may have antimutagenic effects. Bacterial
reverse mutation and chromosomal aberration were not shown at
all concentration of AIE, regardless of activation of the metabolic
system. we concluded that two AIE samples used in this study
have no genotoxic effects to human, according to the genotoxicity
battery system suggested by ICH (International Conference on
Harmonization).

Keywords antimutagenic - azadirachta indica extract - bacterial
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Table 1 Composition of active ingredients in two samples of Azadirachta indica Extract

No Country of Active ingredients (ppm)
' origin Azadirachtin A Azadirachtin B Deacetylsalannin Salannin Total
Sample A India 98.2 180.4 6,762.0 4343 7,475.0
Salmpe B India 2,102.0 904.9 - - 3,007.1
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Fig. 1 Antimutagenic effect of Azadirachta indica extract sample A and B against 4NQO (0.15 pL/plate) in S. Typhimurium TA98, TA100, TA102,

TA1535, and TA1537.

®eAbove each histogram means with different superscript letters are different (p <0.05) among groups treated by different concentration of SRE.
*Means with the same histogram means with different superscript letters are different (p < 0.05) between groups with and without S-9 mix.
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Table 2 Bacterial reverse mutation test using S. Typhimurium TA9S8, TA100, TA102, TA1535 and TA1537 treated with Azadirachta indica extract
sample A and B

Colonies/plate (Mean £ SD)

Concentration

Test strain Test substance AIE sample A AIE sample B
(ng/plate)
S-9 mix (-) S-9 mix (+) S-9 mix (-) S-9 mix (+)
SDW - 20.8+2.9 29.0+1.8 20.842.9 29.0+1.8
2NF 1.0 48.2+3.7 48.2+3.7
2AA 10 61.2+4.9 61.2+4.9
TA98 5000 20.243.5 27.0£1.9 20.842.5 28.742.9
AIE 2500 22.7+2.1 27.7+1.9 20.5£2.9 28.7+1.6
1250 21.742.2 27.744.7 21.0£1.8 29.742.8
SDW - 14.8+2.9 21.242.4 14.842.9 21.242.4
SA 1.0 353434 35.3+£3.4
2AA 2.5 46.0+£5.2 46.0+5.2
TA100 5000 18.0+1.8 19.3+6.0 15.0£3.0 20.243.1
AlE 2500 18.742.7 14.7£2.9 17.842.2 17.0£2.6
1250 17.8+2.0 20.0£2.1 15.0£2.1 20.3£2.7
SDW - 18.2+1.7 22.542.3 18.2+1.7 22.542.3
MMC 0.5 344.5+42.2 344.5+42.2
2AA 5 64.8+7.7 64.8+7.7
TA102
5000 22.543.4 20.0+1.7 20.5+1.9 21.8+2.6
AIE 2500 19.843.3 20.3+£2.0 212419 19.8+3.8
1250 21.0+£5.3 21.5+4.4 18.0+1.1 22.3+3.3
SDW - 5.7£1.5 10.0+1.5 5.7£1.5 10.0+£1.5
SA 1.0 19.5+1.0 19.5£1.0
2AA 2.5 33.8+3.3 33.843.3
TAIS35 5000 5.8+1.0 12.2+1.6 5.241.5 12.7£2.6
AIE 2500 4712 12.740.8 5.0£1.5 12.3£1.6
1250 43+£1.5 13.242.5 4.8+1.7 13.0+£1.8
SDW - 5.2+1.5 10.7£2.7 5.2+1.5 10.7£2.7
9AA 50 106.2+20.7 106.2+20.7
2AA 10 29.242.5 29.242.5
TAIS3T 5000 5.0+1.3 12.2+1.0 4.7£0.8 6.8£1.2
AIE 2500 4.8+1.7 12.5+1.9 4.5+0.5 8.5+1.9
1250 5.0£1.5 9.5+1.6 5.0£1.5 6.7+1.0

SDW: sterile distilled water, 2NF: 2-Nitrofluorene, SA: Sodium azide, MMC: Mitomycin C, 9AA: 9-Aminoacridine, 2AA: 2-Aminoanthracene.
AIE: azadirachta indica extract.

A€ vt Sk x &

# < ICH (Internationally Chemical Harmonization)ol| A+
FHAES AlE 2 deold sde Y% A SRS Tl H FEELS AR U2 542 7K 7] Wil #71
Battery system< ‘:01 st A2 FA5EY] J7E 71ES & FEARIE F2 o8 Ak 2y @ ==
HalA=U(ICH, 2012), o] AHANXN= in vio A8 F B o] FAA] o] g ot AE Rt HAE AT wjEbA,

ZJobg ol g3 BAEANRINH(Ames est) A} WA, B ATE Y F2EL olgdte] FEAWAY AP 2 f
R MPALE OI8F in vino BAANVINY i in viro  ASHL B/ FEAWOIY NFE BABAWO] A

A e uhe2YEn) assay T O AES T T FS o838t Al E} EAEAo] Alge 209 |d F
@J%ﬂ B 549 A 580l gt HE A e EES Salmonella Typhimurium 57 #F& o]&3te] AW
= »lﬁ}. b, B AgelM ARE W FEE 2% o] 2 /keAE skt EAEAHIA g A o

EAEARo] Al@F IHF WHNES o183 in viro BA AT tIARMIAl AETH(S9 mix) tHARMAl WA
Aold AP A e APTAAM SA4S vERel wet 5 Z(PBS)SE Wro]l PR SAWETS ARt A
THOE A=Al gl AeE WA AlEtath. G| o] dA 32 Chinese hamster lung cellS ©]§



224

J Appl Biol Chem (2014) 57(3), 219-225

Table 3 Result of chromosome aberration test of Azadirachta indica extract sample A and B

No. of structural abnormality®

Conc. of treatment Time of . - Normal ..
treatment  S9 Mix chromatid chromosome total ¢ Decision®
(ng/mL) (hr) - cell
ctg ctb cte csg csb cse T(-g) T(+g)°
0 (Acetone) 6 - - - - - - - - - 100.0+0.0 -
300 6 - 1.7£1.2 - - - - 0.0£0.0 1.7£1.2 100.0£0.0 -
sample A 600 6 - 2.0£1.0 - 2.7+1.2 - - - 2712 47821 97.3£1.2 -
1200 6 - 2.0£1.0 - 23+2.1  0.3£0.6 - 1+£1.41 234£2.1 4.7+0.6 97.7+£2.1 -
500 6 - - - 0.5+0.7 - - - 0.3+0.6  0.5+0.7 99.7+0.6 -
sample B 1000 6 - - - 0.7+0.6 - - - 0.7£0.6  0.7+£0.6 99.3+0.6 -
2000 6 - 1.0£0.0 - 23+1.2 - - - 23+12  33+12 97.7+12 -
MMC (0.2 pg/mL) 6 - 7.544.9 22.0+1.41 85+2.1 1.5£0.7 4.0£2.83 3.5+4.9 38.0£5.7* 47.0+9.9 62.0+5.7 +
0 (Acetone) 6 + - - - - - - - 100.0+0.0 -
300 6 + 2.0£1.0 - 1.3+0.6 - - - 1.3+0.6  3.3+1.2 98.7+0.6 -
sample A 600 6 + 1.3£12 03+0.6 0.7£0.6 - - - 1.3+0.6  2.7+1.5 98.7+0.6 -
1200 6 + 1.3+0.6 - 2.0£1.0 - 0.3+£0.6 - 2.0£1.0 3.3+1.5 98.0£1.0 -
1000 6 + 1.7+0.6 - - - - 0.0£0.0 1.7+0.6 100.0+0.0 -
sample B 2000 6 + 0.7+0.6 - 1.3+0.6 - - - 1.3£0.6  2.0£0.0 98.7+0.6 -
4000 6 + 2.3£1.5 - 2.3+0.6 - - - 23+0.6 4.7+1.2 97.7£0.6 -
BP (20 pg/mL) 6 + 7.0£1.4  9.0£1.41 9.0+£0.0 3.0+4.24 4.0+£5.7 2.0£1.4 22.544.9*% 33.0+7.1 77.5+4.9 +
0 (Acetone) 24 - - - - - - - - 100.0+0.0 -
200 24 - 2.7£2.1 - 0.3+0.6 - - - 0.3+0.6 3.0+£2.6 99.7+0.6 -
sample A 400 24 1.0£1.0 - 2.0£1.0 - - - 2.0£1.0 3.0+1.7 98.0£1.0 -
800 24 - 2.7+2.1 - 2.0£1.0 - - - 1.0£1.0  4.7£1.5 99.7+0.6 -
400 24 - 0.3+0.6 - - - - 0.0£0.0 0.3+0.6 100.0+0.0 -
sample B 800 24 - 0.7+0.6 - 0.3+0.6 - - - 0.3£0.6  1.0£0.0 99.7+0.6 -
1600 24 - 1.741.5 - 2.3+0.6 - - - 23+0.6 4.0+1.7 97.7£0.6 -
MMC (0.2 pg/mL) 24 - 10.5£7.8 14.0+£8.5 0.5£0.7 2.0£2.8 4.0+5.7 3.0£0.0 27.5£9.2* 40.0+1.4 72.549.2 +

ctg, chromatid gap; ctb, chromatid break; cte, chromatid exchange; csg, chromosome gap; csb, chromosome break; cse, chromosome exchange.

300 cells were analyzed in each group.

®total aberrant cells (excluding gaps).

‘total aberrant cells (including gaps).

dtotal normal cells per 100 cells (excluding gaps).

‘-, negative, total frequency of chromosomal aberrations <5.0%; +, suspicious, total frequency of chromosome aberration was 5.0% to <10.0%; +,

positive, total frequency of chromosome aberration was 10.0% and more.
*significant at p <0.05.
All values are expressed as Mean + SD.
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