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Abstract 
 

         The clastogenic effect of azadirachtin of neemix-4.5 was investigated in SWR/J mouse 
bone marrow cells. Males and females, 5 each per treatment time, aged 10–12 weeks and 

weighing 31.7–33.8 g, were orally administrated 9.0 mg/kg (1/10 LD50) of azadirachtin solution. 

A control group (5 males and 5 females) received only sterile distilled water. The animals were 
sacrificed 6, 12, 24, 48 or 72 h post- treatment. The chromosome preparations were obtained 

from bone marrow cells. Chromatid and chromosomal aberrations were investigated in 50 

metaphases per animal.  

         No significant differences in the frequency of chromosomal aberrations or in the 
percentage of mitotic index were observed between the treated male and female mice at any 

time intervals used. Hence, data from the two sexes were pooled when analyzed statistically. In 

the prersent study, the dose level 9.0 mg/kg body weight of azadirachtin of neemix-4.5 did not 
induce any significant (p>0.05) changes in the percentages of mitotic indices or in chromosomal 

aberrations in the bone marrow cells of treated animals at all time intervals tested compared 

with the control group. As the pharmacokinetics of azadirachtin is unknown, the essentially 

negative results in the present study may be due to a lack of genotoxic potential . 

 

 

Introduction 
       

         Potential problems associated with 
continued long-term use of toxic 

insecticides including pest resistance and 

negative impact on natural enemies 

(Magaro and Edelson, 1990; Liang et al., 
2003). Moreover, increasing documentation 

of negative environmental and health 

impact of synthetic insecticides and 
increasing stringent government regulation 

of pesticides has resulted in renewed 

interests in the development and use of 
botanical pest management products   

(Ascher, 1993; Liang et al., 2003). 

         Neem-based insecticides containing 

azadirachtin that was derived from extracts 
of neem tree, Azadirachta indica, have 

played an important role in crop protection 
(Liang et al., 2003). Azadirachtin proved to 

be the dominating and most effective 

among several related limonoids (Ley et al., 

1993 ; Adel and Sehnal, 2000). The use of 
azadirachtin as an insecticide is well 

documented (Rembold et al., 1989 ; 

Schmutterer, 1995 ; Kreutweiser et al., 
2002), and it is known to affect feeding, 

growth, metamorphosis and reproduction in 

insects. However, little is known about its 
toxicity, mutagenicity and clastogenicity in 

mammalian species (Jongen and Koeman, 

1983; Stewart, 1998; Akudugu et al., 2001; 

Awasthy, 2001; Salehzadeh et al., 2003). 
Hence, the aim of the present study was to 
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investigate the possible clastogenic effect of 

the dose level 9.0 mg/kg (1/10 LD50) of 

azadirachtin of neemix-4.5 on SWR/J 
mouce bone marrow cells . 

     

Materials and Methods 

 

         Inbred SWR/J male and female mice , 

10 – 12 weeks old and weighing 31.7 – 33.8 

g , were used throughout the study . 
Animals were kept and bred in an 

environmentally controlled room with a 

temperature of 22±1 C, a relative humidity 
of 45±5 % and a light/dark cycle of 10/14 h. 
Mouse Food (Commercially available in 

Saudi Arabia) and water were offered ad 

libitum. A total of 30 males and 30 females 

were used and were divided into 6 groups, 
each group contained 5 males and 5 

females. Animals of groups 1-5 were orally 

treated with a single dose level 9.0 mg/kg 
body weight of zadirachtin of neemix-4.5 

(Thermo Trilogy Corp., USA) dissolved in 

sterile distilled water. Animals of group 6 

were similary treated with the 
corresponding volumes of the vehicle alone 

and served as control. The animals were 

killed by cervical dislocation 6, 12, 24, 48 
or 72h following the treatment and the 

clastogenic effect of the insecticide on those 

animals using in vivo   bone marrow cells,   
at the intervals mentioned , was evaluated. 

         The method of Preston et al. (1987) 

and Al-Hawary and Al-Saleh (1989) were 

used for chromosomal preparations. A 
minimum of 10 slides were prepared and 50 

well spread and distinctly identifiable 

metaphases from each mouse were selected. 
Each selected metaphase was examined 

using the X100  oil immersion objective of 

Zeiss microscope for detecting possible 

chromosomal aberrations. Prior to scoring 

the insecticide effect on the chromosomes, 

the slides were covered and coded. The 
chromosomal aberrations scanned were : 

chromatid gaps (G), chromatid breaks (B), 

fragments (F), deletion (D) and aneuploidy 

(2N
-
/2N

+
). The gap was scored as a 

complete discontinuity narrower than the 

width of a chromatid according to the 

criterion of Matsuoka et al. (1979). 
Photomicrographs of selected metaphases 

were taken under bright illumination, using 

X100  oil immersion objective and X10  

eyepiece. 
 

Statistical analysis :  

 The data obtained were statistically 
analyzed using a 2x2 contingency table (X

2
) 

for the actual numbers obtained ( Sokal and 

Rohlf, 1981). 
 

Results 
 

         In the present work, no significant 

differences in the percentages of mitotic 

indices or chromosomal aberrations were 
observed between azadirachtin of neemix-

4.5–treated male and female SWR/J mice at 

any time intervals used. Accordingly, the 
data obtained from the two sexes were 

pooled together and statistically analyzed. 

         The dose level 9.0 mg/kg body weight 
(1/10 LD50) of azadirachtin of neemix-4.5 

did not induce any significant (p>0.05) 

changes in the percentages of mitotic 

indices or chromosomal aberrations in the 
bone marrow cells of treated animals at all 

time intervals used compared with the 

control group (Tables 1-2 , Plates 1-2). 
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Group 

(hour) 

No. of animals 

used 

No. of cells 

analyzed 

No. of dividing 

cells 

Mitotic index 

( % ) 

Control 10 10000 402 4.02 

6 10 10000 393 3.93 

12 10 10000 385 3.85 

24 10 10000 396 3.96 

48 10 10000 389 3.89 

72 10 10000 392 3.92 

 
 

 

Table 2. Effect of the dose level 9.0 mg/kg (1/10 LD50) of azadirachtin of neemix-4.5 on the 

chromosomes of bone marrow cells of the SWR/J mice at various time intervals following 

the treatment. 

Group 

(hour) 

 

No. of 

animals 

used 

No. of 

cells 

analyzed 

No. of 

abnormal 

cells 

2N-

/2N+ 

( % ) 

 

Aberration/500 cells* 

 

% abnormalities 

G B F D 
with 

Gap (G) 
without 

gap 

 

Control 

 

10 500 9 
4 

(0.80) 
5 2 2 - 1.80 0.80 

 

6 

 

10 500 16 
3 

(0.60) 
9 2 5 1 3.20 1.40 

 
12 

 

10 500 19 
4 

(0.80) 
11 3 4 2 3.80 1.60 

 

24 

 

10 500 15 
5 

(1.00) 
7 2 4 2 3.00 1.60 

 
48 

 

10 500 14 
2 

(0.40) 
6 4 3 2 2.80 1.60 

 

72 

 

10 500 12 
3 

(0.60) 
7 2 4 - 2.40 1.00 

 

* G = Chromatid gap   ,   B = Chromatid break    ,   F = Fragment    ,    D = Deletion 

 
 

 

 

 

 

 

Table 1. Effect of the dose level 9.0 mg/kg (1/10 LD50) of azadirachtin of neemix-4.5 on 

themitotic indices in bone marrow cells of SWR/J mice at various time intervals 
following the treatment.  
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Plate 1:- Photomicrograph of a normal metaphase stage of bone marrow cell of an adult 

mouse (control). Geimsa stain. X 4500 

 

 
Plate 2:- Photomicrograph of abnormal metaphase stage of bone marrow cell of an adult 

mouse treated with 9.0 mg/kg of azadirachtin for 24 h showing fragments ( F ). 

Geimsa stain.  X 4500 . 

 

Discussion 
         The present results have clearly 

demonstrated that the oral administration of 

the dose level 9.0 mg/kg body weight of 
azadirachtin of neemix-4.5 into male and 

female SWR/J mice did not show any 

significant mitotic depression, as evaluated 

by the percentages of mitotic indices, or 
clastogenic effect, as evaluated by the 

percentages of chromosomal aberrations, in 

the bone marrow cells of treated mice 
compared with their control group. 

         Neem seed oil showed no mutagenic 

effect in the Salmonella typhimurium  stains 

TA98 and TA100 (Jongen and Koeman, 
1983). Likewise, Nimbolide and nimbic 

acid, two components of neem oil, also 

failed to cause mutagenicity by Ames test 
using two S. typhimurium tester stains 

(Uwaifo, 1984). Moreover, Stewart (1998) 

reported that NeemAzal Technical and 

NeemAzal 1% showed no mutagenic 
activity in rats using in vitro and in vivo 

techniques. However, a crude ethanolic 

extract of neem leaves was reported to 

cause  clastogenic and aneugenic effect in 
vivo. This was evidenced by a dose-related 

increase in long-lasting structural 

chromosomal aberrations and disruption of 
mitosis in bone marrow cells of mice which 

had been administered the test material at 

high dose levels of 500, 1000 and 2000 

mg/kg body weight/day for 7 days by oral 
route (Awasthy et al., 1999). Furthermore, 

the oral administration of soxhlated crude 

ethanolic extract of leaves of neem to adult 
male mice for 6 weeks at dose  rates  0.5, 

1 

2 



F. M. Abou-Tarboush et al  

 27 

1.0 and 2g/kg body weight/day increased 

the incidences of structural changes and 

synaptic-disturbances in meiotic chromos-
omes and also caused more disruptions of 

meiosis (Awasthy, 2001) . 

          Al ot of histological, histochemical 

and embryonic malformations studies are 
needed to detected side effects of 

Azadirachtin of neemix .The discrepancy 

between the results of the present study and 
those of Awasthy et al., (1999; 2001) may 

be due to the differences in the tested doses 

and in the duration of the treatment periods. 

As the pharmacokinetics of azadirachtin is 
unknown, the essentially negative results in 

the present study may be due to the lack of 

genotoxic potential of azadirachtin 
(Srivastava and Raizada, 2001 ).           
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 4.5التأثير الوحث لتكسر الكرهوسوهبت لأزاديراكتيي الٌيوكس ـ 

 SWR/Jعلي خلايب ًخبع عظبم فئراى السلالة  
 

 3ذى ابراهين حسيي،حو 2،حسي هوذوح العشوبوً 1فيصل هحوذ أبو طربوش

 3و هحوذ العسيرى 3ضيف اللة الراجحي
بنًشكض بنقىيي نهححىش ـ قسى 2-جةيعد بنًهك سعىد ـ كهيد بنعهىو ـ قسى عهى بنحيىبٌ 1

جةيعد بنًهك سعىد ـ كهيد عهىو 3-جيىنىجية بنخهيد ـ بنجيضخ ـ جًهىسيد يصش بنعشجيد 

 بلأغزيد وبنضسبعد ـ قسى وقةيد بنُحةذ
  

 4.5ى في هـزب بنححص دسبسـد بنسأضيش بنًحص نسكسش بنكشيىسىيةذ لأصبديرشبكسيٍ بنُريًكـ ـ ز         

بسررسخذير فرري هررزِ . يررٍ بنراررشبٌ بنًخسحشيررد  SWR/Jورنررك فرري  نيررة َخررةل علررةو بنسررنند بنُقيررد 

بنذسبسد سرر يجًىعرةذ بمرسًم كرم يُهرة عهرً  ًسرد ركرىس و ًرـ  َرةش جهارر  عًرـةسهة يرة جريٍ 

كجرى يرٍ /يجرى 9.0عىيهر بنحيىبَةذ جةنجشعرد . جى  33.8ـ31.7و وصبَهة ية جيٍ   سـحىعة   12ـ10

عرٍ رشيرا بنررى م كًرة  4.5يٍ يحهىل  صبديرشبكسيٍ بنُريًكـ ـ (  LD50 1/10وزًطم ) وصٌ بنجسى 

زرررى قسرررم . عىيهررر بنًجًىعرررد بن رررةجاد جرررُرـ بناشيقرررد وجأ جرررةو يًةضهررد يرررٍ بنًرررة  بنًقارررش فقررر  

سررةعد يررٍ  72 و  48م  24م  12م  6صررم بنعُررا عررٍ جقيررد بنجسررى جعررذ بنحيىبَررـةذ عررٍ رشيررا ف

كًررة زًيررر . ونقررذ زررى بنحصررىل عهررً زح رريشبذ بنكشيىسررىيةذ يررٍ  نيررة َخررةل بنعلررةو . بنًعةيهررد 

 .يش هد بسسىبئيد جيذخ بنرشد ووبضحد نكم  يىبٌ  50دسبسد بنعيىت بنكشيىسىييد في 

بذ دلانرد يعُىيرد فري بنُسرث بنًاىيرد  وضحر َسةئج هزِ بنذسبسد عذو وجىد فرشو  ر 

نكم يٍ بنًؤمشبذ بنًيسىصيد وبنعيىت بنكشيىسىييد جيٍ بنزكىس وبلإَةش م ونرزب فقرذ زرى ضرى 

ونقررذ  رهررشذ َسررةئج هررزِ بنذسبسررد م  ي ررة  م  ٌ . َسررةئج بنجُسرريٍ يعررة  عُررذ زحهيههررة   صررةئية  

 يرد زايرشبذ يعُىيرد فري نرى زسرسحص  4.5كجى يٍ  صبديرشبكسيٍ بنُريًكـ ـ /يجى 9.0بنجشعد 

بنُسث بنًاىيد نهًؤمشبذ بنًيسىصيد  و بنعيىت بنكشيىسرىييد نخنيرة َخرةل علرةو بنحيىبَرةذ 
. بنًعةيهد يقةسَد جةنًجًىعرد بن رةجاد عُرذ كرم بنرسرشبذ بنسري زرى فحصرهة فري هرزِ بنذسبسرد 
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ًسحصرم عهيهرة و يص  ٌ بنحشكد بنذوبئيد نلأصبديشبكسيٍ غيش يعشوفد م فإٌ بنُسةئج بنسرهحيد بن

 .في هزِ بنذسبسد قذ زعىد  نً فقذ هزب بنًشكث نهقذسخ بنسًيد بنىسبضيد 

ويىصً بنحة طىٌ جإجشب  بنًضيرذ يرٍ بنذسبسرةذ بنهسرسىنىجيد وبنهسرسىكيًيةئيد نسىضري   ضرش 

 .بنًحيذ نًعشفد يذي بسسخذبيد عهً َاة  وبسع  ةصد بَد جذب م بنُحةذ


