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ABSTRACT 

Radioprotective effects of aqueous extract of tomato extract (Lycopersicon esculentum) have been studied by examining 
chromosome aberration in cells of bone marrow in irradiated mice. Healthy adult Swiss mice were injected intraperitoneally (ip) 
with 480 mg kg–1body weight, 960 mg kg–1 of or double distilled water (DDW).They were exposed to whole body irradiation of 2.0 
Gy gamma radiation 30 min later. After 24 hr, chromosomal aberrations were studied in the bone marrow of the femur by routine 
metaphase preparation after colchicine treatment. Radiation (4.0 Gy) increased the number of aberrant cells from less than 1% in 
controls to almost 20%. Pre-treatment with the extract compounds resulted in a significant reduction in the Percentage of aberrant 
metaphases as well as in the different types of aberration scored. The extract was not toxic at 1500 mg kg–1 body weight. Being non 
toxic and Easily available dietary source Lycopersicon esculentum extract may be use for as radioprotective for human beings. 
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INTRODUCTION 

Tomato is one of the most important vegetable crops 
cultivated for its fleshy fruits. Botanical name of tomato is 
Lycopersicon esculemtun and belongs to family 
Lycopersicae, Solanacae. Tomato is protective 
supplementary food. Tomato contains Lycopene and 
Beta-carotene pigments. The role of the diet in 
preventing the occurrence of cancer has been a popular 
and important area of research. Studies suggest that diets 
rich in tomato intake may account for a reduction in the 
risk of several different types of cancer. Such as cancers 
of the lung, stomach, prostate gland, cervix, breast, oral 
cavity, pancreas, colorectum, and esophagus.1  

There are many investigations which proved the potential 
of plant extract as radioprotective. Some of the plant’s 
extract having potential radioprotective are  Gingko 
biloba,2 Centella asiatica,3 Hippophae rhamnoides,4 
Ocimum sanctum,5 Panax ginseng,6 Podophyllum 
hexandrum,7 Tinospora cordifolia,8 Emblica officinalis,9 
Phyllanthus amarus,10 Amaranthus paniculatus,11 Piper 
longum,12 Syzigium cumini,13 Mentha arvensis,14 Mentha 
piperita,15 Zingiber officinale,16 Ageratum conyzoides,17 
Aegle marmelos18 and Aphanamixis polystachya. 19  

They were Patt and his co-worker who introduced that 
pretreatment of rats with cysteine protected them 
against the radiation-induced lethality.20 These Lycopene 
and other carotenoids are efficient antioxidant and used 
as oral sun protectants and contribute to the 
maintenance of skin health. These macula carotenoids are 
suggested to play a role in protection against light-
dependent damage.21 promoted us to go assessing it’s 
radioprotective potential at chromosomal level.   

 

 

MATERIALS AND METHODS 

Animal Swiss albino mice (Mus musculus) of either sex, 6–
8 weeks old with body weight of 24 ± 2 g, were used from 
animal house of department of research, Cancer Hospital 
and Research Center, Bhopal,  India, as per norms laid 
down by CPCSEA. Mice were given standard mouse 
feeding pellets and water ad libitum.  

Irradiation Mice were irradiated by 60 Co source in the 
cobalt teletherapy unit (ATC-C9) at Radiation Oncology 
Department, Jawaharlal Nehru Cancer Hospital and 
Research Center, Bhopal, India. Mice were placed in 
ventilated Plexiglas cages and irradiated in a group of 6 
mice. The source to skin distance was 80 cm with 
irradiation time 2’.99" min. The mice were irradiated with 
4.0 Gy γ-rays.  

Preparation of extract  

Tomatoes were procured from herbal garden of our 
research center. Tomato extract was prepared from 
cleaned Tomato. The extract was concentrated and dried 
into powder at 60°C.  using water bath. The total weight 
of powder was measured.  

The dried extract was stored at 4°C. The extract was 
dissolved in DDW. Tomato Extract was given as 160, 480, 
960 and 1500 mg kg–1 body weight of mouse per day in 
DDW orally to Swiss albino mice for 15 consecutive days. 
The extract was non-toxic and no mortality was observed 
till day 30. An optimum dose of 480 mg kg–1 body weight 
and 960 mg kg-1 of Tomato extract was selected 480 mg 
kg–1 body weight and 960 mg kg–1body weight dose was 
taken for the study. Groups of four  mice were injected 
intraperitoneally (ip) with 480mg kg–1 or 960 mg kg–1of 
extract 30 min before whole body exposure to 4.0 Gy 
gamma radiation. One group of six animals were injected 
with DDW and exposed to 2 Gy gamma radiations (Rt) 
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and another four animals were sham-exposed (control). 
24 hr. after irradiation/sham-irradiation the bone marrow 
chromosomes were prepared for analysis.22 The animals 
were injected ip with 0.025% colchicine (Sigma, USA) and 
2 hr. later they were killed by cervical dislocation. Bone 
marrow from femur was flushed out into normal saline, 
treated with 1% sodium citrate and fixed in (Carnoy's  
fixative) methanol-acetic acid (31׃). The cells were spread 
on clean slides and stained by 3% Giemsa (Sigma, USA); 
metaphase plates were observed and chromosomal 
aberrations were scored using oil immersion (with 100x 
object lens) under a light microscope. 400 metaphases 
were scored per animal. The number of aberrant cells as 
well as different types of aberration, such as chromosome 
and chromatid breaks (total breaks), fragments and rings.  
Statistical Analysis Student's t-test was employed to 

analyze the results.  P-values<0.05 were considered 
significant.  

RESULTS AND DISCUSSION 

The results are presented in Table 1. The sham-treated 
control group had 0.56% aberrant cells which consisted of 
breaks and fragments. No complex aberrations such as 
dicentrics or rings were noted. Radiation significantly 
increased the percentage of aberrant cells, along with all 
types of aberration (breaks, fragments, dicentrics and 
rings). Pre-treatment with all the Tomato extract 
significantly reduced the percentage of aberrant cells, 
breaks and fragments compared with Radiation treated.  

 

Table 1: Chromosomal aberration in mice after 4 Gy administration. 

Aberration 
Groupa 

Control Radiation only Drug (960MgKg-1)b + Radiation 
Total Abberation 0.56±0.5 70.25 ±1.26d 34.4±0.58c 
Break 0.04±0.02 14.5±1.3 10.75±0.5 
Fragment 0.42±0.5 50.5±2.08 23.82 
Ring 0 6±0.82 3±0.82 
Dicentric 0 4.25±1.26 2.25±0.5 
Polyploidy 0 6.25±0.96 2.25±0.5 
Pulverised 0 5.75±0.5 2±0.82 
Severely Damaged 0 4±0.82 0 
Double Minutes 0 2.25±0.5 0 

a- Each group consists of six animals. 
b- Drug was administered regularly 3 days before exposure to 4 Gy radiations. 
c- Significant protection against radiation at P<0.05 
d- Significant level of induction, P<0.05 

 

High levels of gamma irradiation can induce mortality in 
mammals. With respect to radiation damage to humans, 
it is important to protect biological systems from 
radiation-induced genotoxicity or lethality. The main 
radioprotective class is thiol synthetic compounds such as 
amifostine. Amifostine is a powerful radioprotective 
agent compared with other agents, but this drug is 
limited in the use inclinical practice due to side effects 
and toxicity.23-25 The search for less-toxic radiation 
protectors has spurred interest in the development of 
natural products. Lycopene did not caused direct 
maternal or developmental toxicity in rats or rabbits at 
dosages as high as 2000 or 3000 mg/kg/day.26 and 
Synthetic crystalline lycopene provides an alternative to 
extracts of naturally occurring lycopene for use in dietary 
supplements and functional foods. BASF Lycopene 10 
CWD and Lyco Vit 10% formulated products each contain 
approximately 10% synthetic lycopene. These products 
were evaluated for toxicological and behavioural effects 
during a 13-week oral dosing study with male and female 
Wistar rats. The no-observed-adverse-effect level 
(NOAEL) for this study was concluded to be 3000 mg/kg 
body weight per day for both Lycopene CWD and Lyco 
Vit.27 

It was found that tomato extract are good 
radioprotectors of bone marrow at non-toxic dose 
suggests that it may be promising agents for human 
radiation. 

Acknowledgement: The Self financed Research project 
was supported by Dr. R.C. Agrawal, in Research 
Department, Pt.J.N.M. Cancer hospital & research Center, 
Idgah hills, Bhopal, M.P. 

REFERENCES 

1. American Cancer Society. Chemical in tomatoes 
mayslow prostate cancer growth.News Today. 
AmericanCancer Society Web site. Available at: 
http://www.cancer.org/.  

2. Emerit I, Arutyunyan R, Oganesian N, Levy A, 
Cernjavsky L, Sarkisian T, Pogossian A, Asrian K.  
Radiation-induced clastogenic factors: 
Anticlastogenic effects of Ginkgo biloba  extract.  
Free Radic. Biol. Med. 1995;18:985–991.  

3. Sharma J, Sharma R.  Radioprotection of Swiss 
albino mouse by Centella asiatica extract. 
Phytother. Res. 2002;16:785–786.  



Volume 7, Issue 1, March – April 2011; Article-020                                                                                                ISSN 0976 – 044X 

 

International Journal of Pharmaceutical Sciences Review and Research                                                      Page 99 
Available online at www.globalresearchonline.net 

 

4. Mizina TY, Sitnikova SG. Antiradiation activity of 
juice concentrates from Hippophae rhamnoides L. 
fruits.  Rastitel’nye Resursy. 1999;35:85–92.  

5. Uma Devi P, Ganasoundari A. Radioprotective 
effect of leaf extract of Indian medicinal plant  
Ocimum sanctum. Ind. J. Exp. Biol. 1995;33:205–
209.  

6. Kim SH., Cho CK, Yoo SY, Koh KH, Yun HG, Ki MTH.  
In vivo radioprotective activity of Panax ginseng 
and diethyldithiocarbamate. In Vivo. 1993;7:467–
470.  

7. Salin CA, Samanta N, Goel HC. Protection of mouse 
jejunum against lethal irradiation by Podophyllum 
hexandrum.  Phytomedicine. 2001;8:413–422.  

8. Pahadiya S, Sharma J.  Alteration of lethal effects of 
gamma rays in Swiss albino mice by Tinospora 
cordifolia.  Phytother. Res. 2003;17:552–554.  

9. Singh I, Sharma A, Nunia V, Goyal PK. 
Radioprotection of Swiss albino mice by Emblica 
officinalis.  Phytother. Res. 2005;19:444–446.   

10. Hari Kumar KB, Kuttan R. Protective effect of an 
extract of Phyllanthus amarus against radiation-
induced damage in mice. J. Radiat. Res. 
2004;45:133–139.   

11. Krishna A, Kumar A.  Evaluation of radioprotective 
effects of rajgira (Amaranthus paniculatus) extract 
in swiss albino mice. J. Radiat. Res. 2005;46:233–
239. 

12. Sunila ES, Kuttan G.  Protective effect of Piper 
longum fruit ethanolic extract on radiation induced 
damages in mice: a preliminary study. Fitoterapia. 
2005;76:649–655.  

13. Jagetia GC, Baliga MS.  The evaluation of the 
radioprotective effect of the leaf extract of 
Syzygium cumini (Jamun) in the mice exposed to 
lethal dose of radiation. Nahrung/Food. 
2003;47:181–185.  

14. Jagetia GC, Baliga MS. Influence of the leaf extract 
of Mentha arvensis Linn. (mint) on the survival of 
mice exposed to different doses of gamma 
radiation.  Strahlenther Onkol. 2002;178:91–98.  

15. Samarth RM, Kumar A.  Mentha piperita (Linn.) leaf 
extract provides protection against radiation 
induced chromosomal damage in bone marrow of 
mice.  Indian. J. Exp. Biol. 2003;41:229–237.  

16. Jagetia GC, Baliga MS, Venkatesh P, Ulloor JN.  
Influence of ginger rhizome (Zingiber officinale 
Rosc) on survival, glutathione and lipid 
peroxidation in mice after whole-body exposure to 
gamma radiation.  Radiat Res. 2003;160:584–592.  

17. Jagetia GC, Shirwaikar A, Rao SK, Bhilegaonkar PM.  
Evaluation of the radioprotective effect of 
Ageratum conyzoides linn. Extract in mice exposed 
to different doses of gamma radiation.  J. Pharm. 
Pharmacol. 2003;55:1151–1158.  

18. Jagetia GC, Venkatesh P, Baliga MS. Evaluation of 
the radioprotective effect of bael leaf (Aegle 
marmelos) extract in mice. Int. J. Radiat. Biol. 
2004;80:281–290.  

19. Jagetia GC, Venkatesha VA.  Treatment of mice 
with stem bark extract of Aphanamixis polystachya 
reduces radiation-induced chromosome damage.  
Int. J. Radiat. Biol. 2006;82:197–209.  

20. Patt HM, Tyree EB, Straube RL, Smith DE. Cysteine 
protection against X-irradiation. Science.  
1949;110:213–214. 

21. Sies H, Stahl W.,Non-nutritive bioactive 
constituents of plants: lycopene, lutein and 
zeaxanthin., Int J Vitam Nutr Res. 2003 
Mar;73(2):95-100 

22. Ganasoundari A, Uma Devi P, Rao MNA. Protection 
against radiation-induced chromosome damage in 
mouse bone marrow by Ocimum sanctum. Mutat 
Res 1997;373:271–6.  

23. Usseinimehr SJ, Shafiee A, Mozdarani H, 
Akhlagpour S.  Radioprotective effects of 2-
iminothiazolidine derivatives against lethal dose of 
gamma radiation in mice. J Radiat Res. 
2001;42:401–8.  

24. Usseinimehr SJ, Shafiee A, Mozdarani H, 
Akhlagpour S, Froughizadeh M. Radioprotective 
effects of 2-imino-3{(chromone-2-yl) carbonyl} 
thiazolidine against gamma irradiation in mice. J 
Radiat Res. 2002;43:293–300.  

25. Urrisi AT, Glover DG, Hurwitz S. The final reports of 
the phase I trial of single dose WR-2721, s-2-(3-
aminoprpylamino) ethyl phosphorothioic acid. 
Cancer Treat Rep. 1986; 70:1389–93.   

26. Freudenheim, J.L,Marshall, J.R.,  Vena, 
J.E.,Laughlin,R., Brasure, J.R., Swanson, 
M.K.,Nemoto,T., Graham, S., Premanupausal 
breast cancer risk and intake of vegetable, fruits 
and relatednutrients. J.Natl. cancer inst. 88,340-
348 (1996). 

27. Mellert, W., Deckardt, K., Gembardt, C., Schulte, S., 
Ravenzwaay, B. van, Slesinski, R. S., Thirteen-week 
oral toxicity study of synthetic lycopene products in 
rats. Experimental Toxicology and Ecology, Food 
and Chemical Toxicology, CABI Abstract, April 2006. 

 

**************** 


