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Global Area of Genetically Engineered Crops, 1996 to 2006: By
Country (Million Hectares)

Country Philippines Honduras Colombia
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2005 Q.1
2006 0.2

Source: ISAAA, Clive James, 2006.
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Biological impact of feeding rats with a genetically modified-based diet

Hanaa ORABY ™, Mahrousa KANDIL', Nermeen SHAFFIE®, Inas GHALY'
'Cell Biology Department, Genetic Engineering and Biotechnology Division, National Research Center, Cairo, Egypt
EPathc:]ng}.' Department, Medical Division, National Research Center, Cairo, Egypt

Received: 20.06.2014 o  Accepted: 16.09.2014 e  Published Online: 01.04.2015 e  Printed: 30.04.2015

Abstract: This work was conducted in the context of postmarketing biosafety assessment of genetically modified products. It presents
a systematic approach based on a chronic toxicity study on Wistar albino rats, with a range of combined parameters including
biochemical, histopathological, and cytogenetic to evaluate the negative impact of a genetically modified (GM) diet on animal health.
Histopathological and biochemical analysis procedures were performed in the liver, kidney, and testis. Cytogenetic analysis was
evaluated in germ cells and the liver. The results revealed that the laboratory diet used in our investigation was proved experimentally,
using the PCR assay, to contain genetically modified components without being labeled as such. The results of all parameters evaluated
in our investigation were consistent and confirm that the GM diet fed to rats for 30, 60, or 90 days has deleterious histopathological
and histochemical impacts. Biochemical alterations in alanine aminotransferase, aspartate aminotransferase, creatinine, uric acid, and
malondialdehyde concentrations were also observed. Genotoxicity of the GM diet was also demonstrated in germ cells as increased
numbers of cells with chromosomal aberrations and in liver cells as increased ratios of DNA fragmentation. In conclusion, the results
of the present work indicate that there are health hazards linked to the ingestion of diets containing genetically modified components.

www.themegallery.com Company Logo



Table 2. Protein content values of examined liver and kidney tissues from the non-GM diet group and the
different GM diet groups of the experimental rats.

Diet Feeding duration Liver Kidney

Non-GM diet Control 0.351 £0.0173 0.381 £0.03414
30 days 0.272 £ 0.0123" 0.292 £ 0.0175*

GM diet 60 days 0.354 £ 0.0295 0.414 £ 0.0337*
90 days 0.329 £ 0.0247" 0.449 £+ 0.0269*

Data are presented as mean + SE. * = the mean difference is significant at P < 0.05.
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Table 3. Biochemical analyses of some parameters of the blood serum and liver tissues of rats fed the GM diet.

Diet Feeding AST ALT Creatinine Uric acid (MDA)
duration (U/L) (U/L) (mg/dL) (mg/dL) (nmol/g)

Non-GM diet Control 47.6 £ 0.266 28.4 £ 0.163 0.45 = 0.001 3.0+x0421 0.70 £ 0.133
30 dﬂ}’ﬁ 63.4 £ 0.163" 37.8 £ 0.326% 0.52 £ 0.001 4.1+0.323¢ 2.70 + 0.249¢
60 dﬂ}’ﬂ 98.4 + 0.163" 544 + 0.163" 1.87 + 0.189* 5.87 £ 0.800 7.30 £ 0.133"

GM diet S0 dﬂ}’ﬁ 79.6 + 0.4007 48.4 +0.163" 0.82 £ 0.001% 5.17 £ 0.254% 4.70 + 0.442"

Data are presented as mean + SE. * = the mean difference is significant at P = 0.05.
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Table 4. Total chromosomal aberrations and mitotic indices induced in the germ cells of rats fed the GM diet for 30, 60, or 90 days.

No. of cells Total chromosomal aberrations Mitotic index
Diet Duration Groups ' od
examin No. %, M +SE M £ SE
Non-GM diet Control Control 500 4 0.8 0.4 +0.163 8.8 +£0.326
30 dEl}’S 30 l:la}f GM diet 500 66 13.2 6.6 +0221% 8410221
60 davs 60 dav GM diet 500 138 27.6 13.8 £0.326% 6.8 £ 0.466"
GM diet ) Y 7
90 l:lEl].-’S 90 l:l.'-]]r’ GM diet 500 80 16.0 8.0 +0.632° 6.6 + 0.266"

Data are presented as mean + SE. * = the mean difference is significant at P < 0.05.
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Table 5. Sperm head and tail abnormalities in rats fed on the GM diet for 30, 60, or 90 days.

Diet Feeding No. of sperm Sperm head Tail abnormalities Total abnormal sperm
duration tested abnormalities M + SE M + SE (head + tail) M + SE
Non-GM diet Control 3000 20x0.3 1.3+ 0.3 3.3320.35
30 days 3000 3.0x£0.36 2.8 £0.31 5.83 £ 0.60"
60 days 3000 5.33 £ 0.61" 2.66 +£0.21 7.8 £ 0.65"
GM diet y 7
90 days 3000 3.2 £0.49° 3.4 £0.247 6.6 £ 0.24%

Data are presented as mean + SE.  * = the mean difference is significant at P < 0.05.
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Table 6. DNA fragmentation in rats fed on the GM diet for 30, 60, or 90 days.

DNA fragmentation (%)
Diet Feeding duration Range M +SE
Non-GM diet Control 7.6-14.8 11.83 + 0.70
30 days 16.66-24.36 19.0+1.2"%
60 days 24.32-34.7 28.3 + 1.6"
GM diet 90 days 21.39-27.73 243+ 0.7

Data are presented as mean + SE. * = the mean difference is significant at P < 0.05.
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Conclusion

5. Conclusion

The results of the present work reveal that the laboratory diet
fed to rats throughout this work was proved experimentally
to contain genetically modified components without being
labeled as such. The results of all the parameters evaluated
in our investigation were consistent and confirm that the
GM diet fed to rats for 30, 60, or 90 days caused significant
histopathological, biochemical, and cytogenetic changes
in all examined tissues.
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Table 1. Primer sequences used for testing the presence of genetic modification in the diet used for this investigation, amplicon length,
and annealing temperatures.

Target Primer SEqPFnCES, Amplicon Annealing
t Forward: (5'=>3") length (bp) t °C)
segments Reverse: (5'=>3") ength (bp emp.
P-355/CTP CaMVP-355/ glyphosate-tolerant 5 - TGATGTGATATCTCCACTGACG-3 172 60
(CP4epsps) enzymes{CP4epsp) 5 -TGTATCCCTTGAGCCATGTTGT-3
5. -3’
NPTII Neomycin phospho-transferase 11 GGATCTCCIGICATCT 173 48

5 -GATCATCCTGATCGAC-3"
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Figure 1. PCR amplification products of P-355/CTP (CP4epsps,
172 bp) and NPTII (173 bp) in samples of the laboratory diet.
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B C. elegans lin-4 miRNA
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