
 

Available online freely at www.isisn.org 

Bioscience Research 
Print ISSN: 1811-9506 Online ISSN: 2218-3973 

Journal by Innovative Scientific Information & Services Network  

RESEARCH ARTICLE             BIOSCIENCE RESEARCH, 2021 18(1): 177-187.            OPEN ACCESS 
                                                                                         
 

Genetic Studies on Mouse Models fed with 
Genetically Modified Corn: Impacts on Bone marrow 
and Hepatic Tissue 

Mona M. AL-Sharif 
 
Department of Biological Science, College of Science, University of Jeddah, Jeddah, Saudi Arabia 
 
*Correspondence: mmalsreef@uj.edu.sa Received 12-11-2020, Revised: 26-1-2021, Accepted: 27-01-2021 e-Published: 01-
02-2021 

In line with the increased utilization of the crops that modified genetically (GM) over the last fifteen years 
for livestock feeding and in human food, numerous of researches studies on feeding have been 
achieved. Although, it is not scientifically proven that long-term consumption of such foods poses 
prospect threat on health of human and animal. This study was therefore conceived to assess the 
potentially affect of transgenic Maize on the mice that were feed with GM corn using micronucleus (MN) 
test and comet assay for genetically studies, while using determination the activity of the antioxidant 
scavenger enzymes (GPx; SOD and CAT) for biochemical study. Sixty albino mice (12 mice/each group) 
were feed for fourteen weeks with either basal diet or experimental diets containing, 0%; 11%; 33% and 
66% GM corn {MON 810}. At the ending of the experiment, tissue samples of bone marrow and liver 
were obtained for the biochemical and genetics examinations. The results indicated that GM corn at 11 
% and 33 % significantly increased the levels of antioxidant enzymes while 66 % was insignificantly 
changed the antioxidant enzymes concentration in the liver. Genetically modified corn at 66 % induced 
significantly micronucleated erythrocytes and significantly increased the DNA damage of liver cells as 
indicated by comet formation. The combined data of either micronucleus or comet tests indicated that, 
GM corn have a genotoxic effect only at 66 %, while 11 % and 33 % have no genotoxic effects.  
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INTRODUCTION 

For last fifteen years, the research studies 
that assessed the impact of genetic modified (GM) 
diet are scarce and heterogeneous (Edwards et 
al., 2000; Séralini et al. 2007& 2009). Despite 
memorable more obtainable information on the 
researches that investigate the long-period health 
outcomes of GM plants, involving tests of; 
teratogenicity, mutagenicity and the carcinogenic 
effects stile need more investigations. 
Domingo,(2016). 
This is cause for concern considering the extensiv
e feed with GM organism for 
both livestock and humans (FlavioBoccia2019). 
Minutely, no upright directory 

has been reported to date that GM food can influe
nce the health of either animal or 
and human, studies haveexamined the effects of 
a feed containing significant amounts of GM 
plants are also rare (Malatesta et al. 2002&2003; 
FlavioBoccia2019). As one of the first progeny of 
GM food production were herbicide- 
resistant   types such as glyphosate-
resistant soybean (Twardowskietal. 2001), and 
pest- resistant strains, such as maize species 
which distinct Bacillus thuringiensis d-toxin (Koziel 
et al. 1993). There is a global debate concerning 
the regulatory approval process with safety of GM 
foods and crops (Konig et al. 2004; Séraliniet al. 
2009). Oftentimes those debates dimed the critical 
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records that the most or maybe all plants which 
utilized in human diet or as animal feeding contain 
varieties that have been progressed through 
classical reproduction and selective breeding over 
hundreds of years, or by mean of randomly 
mutagenesis  (Delaney et al. 2018 ).  

To determine the safety of all such foods for 
human and animal nutrition, it is critical to ensure 
that these transgenes in the new crop are able to 
survive within the intestinal human or animal 
contents,whether they may be taken up by the gut
 micro-flora and integrated into the bacterial 
genome (Einspanier et al. 2004, Phipps et al. 
2003, Aumaitre et al. 2002, Faust, 2002, Sanden 
et al. 2004, Nawaz et al . 2018) 

However, there is no definite evidence that 
these GM feedings can be dangerous to animals 
or likely to produce a genetically modified protein 
quality in animal product lines used as food for 
humans. GM maize (Event MON810; Bt-maize) is 
one of the most important new transgenic plant 
that have been modified genetically by inserting 
the cry1Ab gene that encoding Cry1Ab protein to 
make it able to resist the injury of the major insect 
pest (Pisanie, et al., 2019 ). Another study 
indicated that, there are no significantly GM-linked 
changes in the intestinal expression profiles in 
rats feeding on the GM-maize MON810 (Sharbati, 
2017 ).The marketing of biotech crops for more 
than 21 years since the beginning of its creation, 
which led to cultivate about 189.8 million of 
hectares with Bt- maize and other major biotech 
crops.  

The organism is fed on a variable quantity of 
DNA every day by ingestion of meals. DNA can 
survive extremist environmental conditions as it is 
consider being a very stable molecule (Baranowsk 
et al. 2006). The swallowed DNA degraded inside 
the digestive tract of the organism into small 
fragments through a sequence of mechanical 
processes and acid degradation, in addition to the 
gastrointestinal enzymatic activity, which 
containing DNA attenuation enzymes (Beever & 
Kemp, 2000). In other research, farm animals fed 
conventional or traditional feed and GM feed were 
used. The effects confirmed that small DNA 
fragments in best 2hounded bp of the chloroplast 
gene have been be observed in milk and were 
rarely seen inside the blood cells in addition to 
never discover within the any organ of those cows 
(Einspanier et al. 2001;Phipps et al. 2003) .  

Further experimental trails evidence the 
appearance of recombined DNA in the intestine of 
pigs consumed Bt-maize (Reuter & Aulrich, 2002). 
Efforts to identify the presence of transgene in pig 

tissues were ineffective although they were 
positive with the appearance of short rubiscogene 
sequences. An Earlier research on the 
persistence of modified genetically plant DNA in 
human intestines conducted on ileostomists 
donors revealed that a 180 bp fragment from the 
EPSPS transgene was obtained at different levels 
in each ileum digest based on the each individual 
digestion (Netherwood et al. 2004). There is no 
evidence to suggest that the inserted gene in 
modified genetically crop foods there is a higher 
potential to absorption and integration than plant-
food host DNA. There was also no evidence indic
ated that any function / expression of DNA-plant 
food accompanied the transfer of this food to 
bacteria in the gut or intestinal cells (Nawaz, 
2018). Modified genetically plants used in either 
feed or the animal food chain promote the 
intensification of research on the detection of 
pathways of foreign DNA metabolism, as well as 
aims to provide definitive evidence confirming or 
excluding the negative effects of GMO on farm 
animal health and animal safety through safety of 
those fodders (safety feeds and safety foods). 

The present study aimed at finding out 
whether transgenic corn used as a component of 
feed affects the genetic material and antioxidant 
enzymes of mice feed with GM corn at 11, 33 and 
66 % for fourteen weeks. According to our 
knowledge, this is the first investigation to show 
the stimulatory effect of GM corn diet on the 
hepatic antioxidant enzymes of mice. 
  
MATERIALS AND METHODS 

1.2 Kits and Chemicals  
Glutathione peroxidase (GPx) obtained from 

OXLTEK research (ZMC, 0805002) while 
Superoxide dismutase (SOD) was purchased from 
Dojindo, (UK). Kit of Catalase activity obtained 
from the Bio Vision research Co., (USA). All other 
the chemical applied had been of a maximum 
analytical grade available.       

2.2 Experimental Animals  
Males mice of Swiss albino mice ( Mus 

musculus strain, 8-10 weeks old, weighed from 
25to30 gram, were collected from research animal 
house of King Fahad Medical Research Center 
KAU. Experimental mice accommodated in air 
conditioned room  22 ± 1°C, 45-75 % relative 
humidity) in a polyplastic cage and kept in a 
regulated atmosphere of 12h light / 12h dark 
period. The mice kept in maintained on basal diet 
represents in the Table 1 and the water provided 
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ad libitum. Total numbers of 60 male mice were 
applied for control and four groups' treatments (12 
mice in each treatment)  

2.3 Experiment design 
Five groups of animals were selected at 

random based on their feeding. Sixty albino mice 
(12 mice/each group) were feed for fourteen 
weeks on either basal or experimental diets as 
follow: group 1, feed with basal diet; group 2, feed 
with basal diet containing normal corn; group 3, 4 
and 5 feed with basal diet containing GM corn at 
11 %; 33 % and 66 % respectively (Séralini et al., 
2007; Vendômois et al. 2009) Table 1. All 
investigations were carrying out in accordance 
with applicable regulations and institutional 
guidance. At ending of the experimental period, 
animals killed by the cervical dislocation and the 
hepatic tissue samples were collected to 
assessment of GPx, CAT and SOD. Other 
samples of hepatic and bone marrow tissues in all 
animals were dissected for genetics studies. 

2.4 Determination of antioxidant enzymes in 
the liver 

Liver samples were washed, weighed and 
homogenize in a phosphate buffer to provide 20 
% w/v of homogenate tissue (Lin et al., 1998).The 
homogenate centrifuged under 4 °C at 1700 rpm 
for 10 minutes and the supernatant stored at -70 
°C till analysis. The GPx, CAT and SOD, in the 
supernatant, were assessed according to the kits 
instruction. 

2.5 The Micronucleus test  
After each animal was slaughtered, bone 

marrow was removed for the micronucleus 
determination as described by (Salamone et al. 
(1980). In summary, the femurs were dissected 
and washed with calf serum, then smeared on 
sterilized dry slide and fixed for10 min with 
absolute methanol and stained with diluted 
Giemsa stain (5% v/v). One thousand 
polychromatic erythrocytes (PCEs) per animal 
were examined to measure the incidence of 
micronuclei as well as micronucleated cells in 
each rat’s bone marrow within various treatment 
groups.  

Table 1: Illustrated the feed ingredient of different experimental diets 

o Feed Ingredient control Normal corn 
GM corn 

11% 33% 66% 

 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
 
8 
 
9 
 
1

0 
 
1

1 
 
1

2 
 
1

3 
 
1

4 

 
Wheat bran 

 
Palm oil, fat 

 
Alfalfa meal 

 
Limestone 

 
Salt 

 
Dicalciumphos 

 
Broiler premix 

 
Ruminant premix 

 
Vitamin E45 premix 

 
Vitamin A30/D6 premix 

 
Vitamin D9 premix 

 
Soya bean 

 
non-GM corn 

 
GM-corn 

 
23.45 

 
7.15 

 
20 
 

9.85 
 

2.6 
 

5.45 
 

3.25 
 

0.25 
 

0.45 
 

0.25 
 

0.1 
 

149.8 
 

0.0 
 

0.0 

 
23.45 

 
7.15 

 
20 
 

9.85 
 

2.6 
 

5.45 
 

3.25 
 

0.25 
 

0.45 
 

0.25 
 

0.1 
 

149.8 
 

277.4 
 

0.0 

 
23.45 

 
7.15 

 
20 
 

9.85 
 

2.6 
 

5.45 
 

3.25 
 

0.25 
 

0.45 
 

0.25 
 

0.1 
 

149.8 
 

246.886 
 

30.5 

 
23.45 

 
7.15 

 
20 
 

9.85 
 

2.6 
 

5.45 
 

3.25 
 

0.25 
 

0.45 
 

0.25 
 

0.1 
 

149.8 
 

185.858 
 

91.542 

 
23.45 

 
7.15 

 
20 
 

9.85 
 

2.6 
 

5.45 
 

3.25 
 

0.25 
 

0.45 
 

0.25 
 

0.1 
 

149.8 
 

94.316 
 

183.084 
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2.6 Comet Test  
After the mouse killed; the femoral dislocation 

was removed and surrounding soft tissue was 
discarded. Bone marrow was extracted from each 
bone by a cocoon in a tube containing 0.1 ml of 
mincing solution and mixed by Pasteur pipette. 
10μl of the previous suspension was added to 1 g 
Agarose / 100 ml Phosphate Buffered Saline 
(PBS)) at 37 ° C then mixed and separated on 
rough glass slides. The slides are placed in a 
Lysis Solution with pH 10 for 60 min at 4 ° C. The 
slides then placed in box of the electric propeller, 
which contains the cold electrophoresis Buffer at 4 
° C and pH 13: PH for 20 minutes. The machine 
was operated at 25V and 300mA for 20 minutes. 
The slides were removed from the previous alkali 
regulated solution and washed with cold 
neutralization at 4 ° C and pH 7.5 three times, 
each time the slides were leaved in the solution 
for 5 minutes. The processed slices were Installed 
in absolute cool ethyl alcohol at 4 ° C for 5 
minutes and then leaved to dry. The slides were 
dyed away from light with Ethidium Bromide (20μg 
/ mldH2O) (Singh et al. 1988). The cells were 
measured by a fluorescent microscope and 100 
cells  were counted from two slices for each 
sample .Next, the length of tail  (TL) and the DNA 
percentage in the tail of comets (DNA%) were 
measured, TM (the tail length product in the DNA 
ratio). 

The Statistical Analysis 
The results were done with One-way variance 

analysis by the SPSS 11 program, accompanied 
with Post-Hoc check for group comparisons. All 
data presented in this analysis as Means ± 
Standard mean error and the variations assumed 
to be significant at P< 0.05. 
 
RESULTS  

3.1 Determination of antioxidant enzymes in 
the liver 

Figures from 1 to 3 show levels of SOD, CAT 
or GPX, respectively in liver tissue after feeding 
with normal corn and GM corn at 11%, 33 % and 
66% for fourteen weeks. Compared with controls 
(animal feeding with basal diet),animal feeding 
with normal corn as well as animal feeding with 11 
% GM corn, showed a significant increase in 
hepatic SOD level (31.0 ± 0.44 and 30.5 ± 0.46 
U/g, respectively  vs26.03 ± 0.18U/g; p<0.001), 
with a corresponding increase in liver levels of 
CAT (7.72 ± 0.46 and 7.9 ± 0.37 Mu/gm, 
respectively vs 6.13± 0.20 Mu/gmp<0.001), and 

GPX (252.87 ± 2.56and 256.89 ± 0.84 
respectivelyvs222.31 ± 0.52; p<0.001). However, 
animal feeding with GM corn at 66 % showed 
insignificant changed in the hepatic SOD 
concentration (25.3 ± 0.48 U/g) with 
corresponding insignificant changed in liver levels 
of CAT (6.54± 0.11) comparing with control group. 

3.2 Micronucleus assay 
Findings of the present research showed that 

animals are being fed with either normal corn or 
with 11 % GM corn, as well as 33% GM corn, 
showed insignificant change in the number of 
micronucleated erythrocytes (Mn-RBCs) 7.57 ± 
0.20, 8.71 ± 0.52 and 8.86 ± 0.83 respectively, in 
comparing with animal feeding with basal diet 
Table 2.  However, animal feeding with 66% GM 
corn showed a significant increased (P≤ 0.05) in 
Mn-RBCs count (14.29 ± 1.76) comparing with 
control animals (8.58 ± 1.71) or other treated 
groups. Otherwise, animals consuming diet with 
66 % GM corn exhibit a considerable increased in 
the Mn-RBCs percent in compared with the other 
groups Fig. 4. 

3.3 Comet Test 
The quantity of DNA damage within liver cells 

was measured from tail length as the extent of the 
genetic material’s migration toward anode 
direction. Cell DNA was shown to migrate quite 
rapidly to the anode direction with highest 
percentage in animal group feeding GM corn at 66 
percent, during electrophoresis, than that feeding 
with either 11 or 33 percent. Highest DNA 
damage was recorded at liver cells of animal fed 
diet containing 66 % GM corn, reaching to 1.93 ± 
0.03 µm of tail length of liver cells. Otherwise, diet 
containing 33 % GM corn was unable to induce 
any DNA damage and thus no significant increase 
in comet tail length was observed (1.80 ± 0.03) 
comparing to group in which animal fed with basal 
diet (1.81 ± 0.01) as listed in Table 3. In contrast, 
animal fed with diet containing normal corn or 11 
% GM corn significantly decreased the DNA 
damage at the liver cells, reaching 1.65 ± 0.02 
and 1.67 ± 0.02 of tail length comparing to the 
control group. The percentages of the tailing cells 
calculated in each tested group for hepatocytes 
arepresented in Fig 5. It is clear that 66 % GM 
corn increased the percentage of cells with comet 
tail to 12.88 %. However, the percentage of comet 
cells induced by 33 % GM corn was in the same 
manner to the control group. We could assume 
that, GM corn may be having a genotoxic effects 
only at 66 %. 
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Figure 1: Histogram showing the effect of normal corn and GM corn 

at 11 %; 33% and 66% on the level of liver SOD. 
 

 
Figure 2: Histogram showing the effect of normal corn and GM corn at 11 %; 33% and 66% on the 

level of liver CAT 

 
Figure 3: Histogram showing the effect of normal corn and GM corn at 11 %; 33% and 66% on the 

level of liver GPX. 
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Table 2: Illustrates the effect of normal corn and GM corn at 11 %; 33% and 66% on the 

micronucleated erythrocytes in bone marrow.  
   

Treatment Total No. of MN            Mean ± SD Minimum                 Maximum 

Control                               60                             8.58 ± 1.71   b                             6                      15 

Normal Corn                      53                           7.57 ± 0.20   b                              7                           9 

11 %GM Corn                   61                            8.71 ± 0.52   b                              7                          11 

33 %GM Corn                   63                           8.86 ± 0.83   b                                 6                         13 

66 %GM Corn                  100                        14.29 ± 1.76   a                               10                         24 

 
Data are means of 8 mice/group, considerably means superscript with various letter are vary significantly 

at P≤ 0.05 
 

Table 3: Illustrates the effect of normal corn and GM corn at 11 %; 33% and 66% on the comet 
formation in the liver cells. 

 
Treatment Tail Length/ µm Tail DNA % Tail Momment 

Control 1.81 ± 0.01  b 1.75 ± 0.01  b 2.50 ± 0.04  bc 

Normal Corn 1.65 ± 0.02  c 1.60 ± 0.03  c 2.43 ± 0.08  c 

11 %GM Corn 1.67 ± 0.02  c 1.64 ± 0.02  c 2.49 ± 0.05  bc 

33 %GM Corn 1.80 ± 0.03  b 1.90 ± 0.04  a 2.66 ± 0.10  b 

66 %GM Corn 1.93 ± 0.03  a 1.91 ± 0.07  a 3.33 ± 0.06  a 

 
Data are means of 8 mice/group ± SEM, within each column, means superscript with different letters vary 

greatly at P≤ 0.05. 
 

 
Figure 4: Histogram showing the effect of normal corn and GM corn at 11 %; 33% and 66% on the 

percentage of micronucleated erythrocytes. 
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Figure 5: Histogram showing the effect of normal corn and GM corn at 11 %; 33% and 66% on the 

percentage of liver tailed cells. 
   
 
DISCUSSION 

The integrity and safety evaluation of GM 
plants as well as related food requires a 
comparable process, i.e. this food are compared 
with their non-GM equivalent to differentiate 
predictable and unpredictable variances that are 
eventually evaluated in terms of their potential 
effectuality on environmental and nutritional safety 
for animals and humans (FAO/WHO, 2000; Codex 
Alimentarius, 2003; ENTRANSFOOD, 2004; 
EFSA, 2006). Maize is among the main commonly 
used crops producing starch, flour, oil, meal, and 
glycose. By using the different methods to 
integrating insecticidal property in Bt maize it is 
feasible to tackle the destruction of pests that 
result in 7% maize shortage (Kuiper et al. 2001). 
In this concern, a present study aimed at finding 
out whether transgenic corn used as a component 
of feed affects the genetic material and 
antioxidant enzymes of mice feed with GM corn at 
11, 33 and 66 % for fourteen weeks. 

The hepatocellular antioxidants are mostly the 
main protection against toxic damage to the liver, 
and also behave as anti-apoptosis. In the present 
studies, ingestion of 66% of GM corn meal 
induced liver cytototoxicity indicated by decreased 
the concentration of SOD, CAT and GPX in liver 
tissue when compared to a normal corn meal. 
Meanwhile, 11% and 33% GM corn meal 
insignificantly elevate the previous antioxidant 

enzymes in liver tissues in compared to either 
control diet or normal corn diet. Seralini et al. 
(2007); de-Vendômois et al. (2009) have used 90 
days dietary experiment to evaluate the sub 
chronic effects of genetic modified organism 
(GMO). Various convergent agents appear to 
refer problems in the hepatic and renal tissues as 
the end points of GMO food regimen 
consequences. Tudisco et al. (2006) reported that 
when rabbits fed GM soy; resulted an enzyme 
characteristic disturbance in both heart and 
kidney. Sakamoto et al. (2008) demonstrated 
many changes in serum biochemical characters, 
total protein concentration and histological 
detection among rats fed on the GM soybeans. 
The changes in a globulin level, creatinine and 
total protein were also verified by biochemical 
investigations in rats that were feed with GM corn 
(Kilic and Akay 2008). Other metal ions as iron 
and copper can be influenced by the protein 
synthesis depletion and these metal ions play a 
crucial role in free radical formation and release.       
Through normal condition, metal ions are bound t
o transport proteins, such as transferrin and cerul
oplasmine   (Vladimirov, 1998;Gitto et al. 2009) 
and taking part in a critical function of GPx, SOD 
and CAT interaction, which constitute the 
enzymatic antioxidant protection system of cells, 
exhibited bidirectional alterations, in either the 
pattern of increase or decrease, based on the 
specific tissue.  Séralini et al. (2007) comparison 
between the fed controls and corn GM -treated 

Percentage of liver cells showing comet tail

a

bb

c
c

0

2

4

6

8

10

12

14

Control Normal

Corn

11% GM

Corn

33% GM

Corn

66% GM

Corn

Animal Groups

P
e
rc

e
n

ta
g

e
 o

f 
T

a
il
e
d

 C
e
ll
s



Mona M. AL-Sharif                            Genetic Studies on Mouse Models fed with Genetically Modified Corn 

 

    Bioscience Research, 2020 volume 18(1): 177-187                                                             184 

 

rats with a normal diet along 90- days experiment 
to investigate the dose-related significant 
variations hepatorenal toxicity. Another study 
reported new side effects related with the 
consumed GM maize, which were in the dose-
dependent effects, these effects were also 
distinguished in the hematopoietic system, spleen, 
heart and adrenal glands (Vendômois, 2009). 

Nuclear anomalies like micronuclei and others 
inclusive of nuclear buds and comet are recall 
being biomarkers of the genotoxic activities and 
the instability of chromosomes. Such micronuclei 
consisting of acentric segment (s) from a 
complete chromosome (Zaichkina et al.2007).  In 
addition, it is assumed that non-restore DNA 
breaks engaged within the aberrations of 
chromosomes which can be analyzed using 
quantitative micronuclei analysis (Conrad et al., 
2011; See et al. 2010). Thus, this technique is an 
excellent item used for evaluating the damage of 
cytogene (Mahrous et al. 2002; Hassan and 
Ahmed 2004). Animal received 66% of GM corn 
diet has significantly higher micronucleated 
erythrocytes (MnRBCs) and correlated with a 
significantly increased in the percentage of comet 
cells and comet tail length in compared to either 
normal corn diet or normal basal diet. We 
suggested that 66% GM corn diet has genotoxic 
effect as indicated by increased MnRBCs and the 
percentage of the hepatic comet cells. Meanwhile, 
animals which received 11% and 33% GM corn 
food have insignificant increased in neither 
MnRBCs nor comet cells in compared with the 
control. In this regard, El-Nahaset al. 2011 
indicated that GM quail meat diet induced 
genotoxicity through extended micronucleus and 
buds caused by the 40 percent, on the other side, 
20% caused nuclear buds most effective which 
confirmed our results. Also Chan et al. (1998) 
observed that dairy products and/or milk from 
treated cows with a genetically engineered the 
growth hormone of bovine that milk had high 
amount of IGF-1 hormone, that has a genotoxic 
effect and considered to be among the most 
important risk factors contributed to prostate and 
breast cancer. 

Single cell gel electrophoresis is a sensitive, 
efficient and reproducible technique which has the 
ability to identify broad variety of DNA damage 
therefore can be applied to genotoxicity research 
(Vanitha et al. 2007). The results indicated that 
66% GM corn diet significantly induced comet 
cells in hepatic tissue of mice to confirm that GM 
corn in diet at 66% has a genotoxic effect and 
increased the length of the tail in comet cells. A 

correlation was detected among comet cell 
induction, apoptosis and chromosome aberrations 
and the percentage of micronuclei induction 
(Ayed-Boussema et al. 2007) and these were 
agree with our results. Other feeding analysis in 
rats with Bt corn showed inflammatory response 
in kidney and hepatic and renal lesions 
suggesting a first stage in apoptosis and damage 
to DNA (Smith, 2005) this is in agree with our 
results. In this concern, a 90-day analysis, Seralini 
(2005) observed reductions in renal weight, 
tubular alterations and inflammation in male rats 
eaten 33 percent MON 863 Bt corn. In contrast, 
during a short term safety measurement, neither 
pathological nor histopathological abnormalities in 
either hepatic or renal tissues were observed in 
rats feeding with GM potato (Hashimoto et al. 
1999). Some of Bt toxins could be cause 
hepatotoxicity in human by the non apoptotic 
mechanisms (Then, 2010), or increased the 
peroxidation of lipid in rats (Shaban et al. 2003).  

Provide samples of the models for the animal 
feeding research with the GM crops with 
increased qualifying nutrient concentration. Such 
research should be focused to determine the 
nutritional value on just case to case basis. The 
appropriate impacts of new food supplies on 
animal efficiency, animal health, effectiveness, 
and the suitability of a new feed constituent 
should be investigated, and the time periods for 
such studies should then be tested individually for 
each case.  Fourteen weeks -long evaluations are 
inadequate to assess continual genotoxicity, and 
the symptoms highlighted inside the livers should 
be the onset of diseases chronicity. Nonetheless, 
to explain some of the metabolic issues under 
determination; more comprehensive research is 
required to enhance health assessments for GM 
species that are used for feed and food. We are 
advised that studies should be enhanced, 
prolonged, and made compulsory. 

CONCLUSION 
In conclusion, the present finding revealed the

 potential impact of new food resources on animal 
efficiency, safety, effectiveness, and suitability of 
a new feed component should be determined, and
 the time periods for these researchstudies should
 be evaluated individually for each case.The fourte
enweek long studies are inadequate to determine 
chronic genotoxicity, and the adverse effects sho
wn in the liver may be the beginning of chronic dis
ease.Furthermore, to understand most of the met
abolic factors under examination, more comprehe
nsive work is required to enhance health measure
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s for GM species that are used for feed and food. 
We are advised that studies should be enhanced 
and extended, and made compulsory. 
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