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ABSTRACT 
 
Natural toxins are present in numerous types of plants and most of these plants are normally ingested as food. These types of compounds whenever 
consumed in large quantity or when they are not cooked properly may lead to food poisoning. Plant toxins are found naturally in vegetables and fruits 
which have been the common food sources. They are generally metabolites produced through plants to protect themselves against different threats 
like predators, insects, bacteria and fungi. Natural toxins can also be found in food plants because of natural choice as well as new reproduction 
methods which enhance these defensive mechanisms. Different kinds of natural toxins can be present in various parts of a plant. The parts of the 
harvest plant that are utilized for a food sources include the roots, tubers, stems, fruits, buds and foliage. The aim of the review is to provide the 
toxicological summary of a few of the toxins found in ingested food. 
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INTRODUCTION 
 
Plants have a wide range of pharmacologically effective 
phytochemicals. Many of these have been discovered to be 
really helpful for the treatment of a variety of human as well as 
animal diseases (e.g. colchicines, atropine, and digitoxin); 
although few plant phytochemicals produce harmful effects after 
exposure. The onset of harmful effects could be really 
immediate or take a little time to develop. Fortunately, among 
thousands of plants present in the environment, relatively few of 
the plants only cause acute and life-threatening diseases when 
ingested. The variety of chemical components in the plants is 
really amazing and in most of the cases, still the function a 
specific phytochemical substance, i.e. the normal ecology of the 
plant remains unknown. The inclusion of toxic phytochemical 
substances in the plants is considered to confer some extent of 
defence against plant potential predators like ruminants and 
insects. There are some broad categories of toxicological plant 
phytochemicals such as terpenes, phenolic and tannins, 
alkaloids, peptides, proteins, amino acids, glycosides, acids and 
essential oils1. Within each broad classification, there is 
remarkable chemical heterogeneity. 
  
A numerous factor is playing a role in a human or animal to be 
poisoned through plants. Basically, there is the need that the 
sensitive types of animal ingest or generally be exposed to, a 
poisonous plant in a suitable time of year. There are several 
examples of species variations in regard to sensitivity into the 
toxic effects of the plants. Further, it is possible for the animals 
to adapt the potentially toxic plant when exposure is permitted 
to occur during a period. For example, ruminants, who ingest 
oxalate containing plants like Halogeton glomeratus can tolerate 
to certain levels that are fatal to other non-adapted 
animals2.Consumption of potentially poisonous plant is the main 
route of poisoning in humans or animals. It is very important to 
emphasize that numerous, but not all, poisonous plants are not 
really palatable. So, if given the choice, humans or animals can 

avoid the consumption of these plants, although they are present 
in the environment widely. Timing of the consumption could be 
important since the concentrations of harmful toxins in the 
plants can differ from season to season and throughout the 
growing season for the plant3. 
 
The medical diagnosis of plant poisonings is very challenging 
since the ingestion of several plants produces non specific 
clinical signs that could not be distinguished from other disease 
conditions. Additionally, death caused by toxic plant ingestion 
frequently does not result in characteristic post-mortem lesions, 
due to relatively limited numbers of tests are available to 
identify the plant toxic compounds in post mortem or ante-
mortem samples. In many instances, the simplest way to help 
the diagnosis of the plant poisoning is to confirm the existence 
of the poisonous plant in the environment, ensure that the plant 
was ingested and correlate clinical findings, if it is possible, with 
those known to be associated with the suspect plant4.The aim of 
the review is to provide the toxicological summary of a few of 
the toxins found in common ingested food. 
 
TOXINS IN FOOD PLANTS 
 
Amygdalin 
The seeds of apple, apricot, plum, bitter almond and peach 
contain small amount of a poisonous cyanogenic glycosides, 
called amygdalin. Amygdalin derived from aromatic amino acid 
phenylalanine. It is hydrolysed by β-glucosidase and 
amygdalase to afford L-mandelonitrile and gentiobiose. 
Mandelonitrile is further hydrolysed to hydrogen cyanide and 
benzaldehyde. Hydrogen cyanide causes cyanide poisoning. The 
quantities of amygdalin present in the seeds not enough to be 
dangerous to human health, but consumption of more quantity 
of seeds may lead to a fatal dose5. 
 



D. Saravanan et al / Int. J. Res. Ayurveda Pharm. 7(2), Mar - Apr 2016 

 

53 

 
 
Lotaustralin 
Lotaustralin is a cyanogenic glycoside found in austral trefoil, 
cassava, lima bean, and roseroot. It is the glycoside of methyl 
ethyl ketone cyanohydrins6. Lotaustralin hydrolysed by the 
enzyme linamarase to form glucose and toxic compound 
hydrogen cyanide. Hydrogen cyanide causes a drop in blood 
pressure, rapid respiration, rapid pulse, headache, dizziness, 
mental confusion, vomiting, stomach pains, diarrhea, stupor, 
convulsion followed by terminal coma. 
 

 
 
Linamarin 
Linamarin is another cyanogenic glycoside present in the leaves 
and roots of lima beans, cassava and flax. It is decomposed by 
gut flora in the human intestine to form hydrogen cyanide7. 
Consumption of food prepared from insufficiently processed 
plant material containing linamarin to produce dietary toxicity, 
called konzo diseases. Dietary exposure to linamarin was also 
been reported as a risk factor in developing diabetes and glucose 
intolerance8,9.  
 

 
 
Oxalyldiaminopropionic acid (ODAP)  
This is a structural analogue for the neurotransmitter glutamate 
found in the grass pea and Indian pea. It is the neurotoxic amino 
acid responsible for motor neuron degeneration syndrome, 
neurolathyrism, characterized by pyramidal tract neurons in the 
area of cortex controlling legs and in the spinal card. As a result, 
lower body paralysis10,11. 
 

 
 
 
 

Phytohaemagglutinin 
It is a lectin found in high concentration in uncooked red and 
white kidney beans and in low concentration in green, broad and 
common beans. Phytohaemagglutinin has complex 
oligosaccharide containing mannose, galactose and N-
acetylglucosamine. It is causing severe stomach ache, diarrhea, 
and vomiting in humans when consumed as raw or half-boiled. 
Phytohaemagglutinin was destroying the epithelia of the GI tract 
that causes local haemorrhage, interfere with cell mitosis, and 
damage the liver, kidney, and heart. The beans also contain an 
alpha amylase inhibitor, which affects the digestion of 
starch12,13. 
 
Lupinine and sparteine 
These are quinolizidine alkaloids present Lupines seeds. Bitter 
lupines contain more amounts of lupinine and sparteine than 
sweet lupines. Both quinolizidine alkaloids are unsuitable for 
human and animal ingestions14. 
 

 
 
Psoralen 
It is present in all citrus fruits. Psoralen structurally related to 
coumarin, which is toxic to cats, dogs and some animals. It 
causes symptoms like photosensitivity, depression, vomiting, 
and diarrhea15. 

 
 
Prussic acid 
Prussic acid also called as hydrogen cyanide. It is cyanogenic 
glycosides found in the leaves of apple, cherry, oak mass and 
peach pits.  Prussic acid is hydrolysed by β-glucosidase, and 
emulsion enzymes to hydrogen cyanide from glycoside. 
Hydrogen cyanide stop the cells utilizing oxygen, as a result 
cells necrosis and tissue damage. Clinical symptoms of prussic 
acid poisoning were rapid breathing, incoordination and cardiac 
arrest in certain cases16.  
 
Glucosinolates (Goitrogens) 
Glucosinolates are derived from glucose and amino acid. It is 
present in cassava, spinach, soybeans, pears, sweet potatoes, 
peanuts, strawberries, peaches, broccoli, cabbage, cauliflower, 
canola, Brussels sprouts, mustard greens, rapeseed and radishes. 
Glucosinolates are sulphur containing substances which are 
metabolized by the enzyme thioglucosidase to produce nitriles, 
sulphur, isothiocyanates, and thiocyanate. The isothiocyanates 
undergo cyclisation to produce goitrins which increasing the 
goitrogenic activity.  It is suppressing the uptake of iodine that 
causes the thyroid gland to enlarge, forming a goiter. Upon 
consumption, they give pungent taste due to breakdown of 
glucosinolates17. 
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Oxalic acid 
Oxalic acid present in spinach, rhubarb, purslane and in parsley. 
It can bind with calcium and minerals, making them insoluble 
and thus reducing the bioavailability. Consumption of foods 
containing oxalates could cause kidney stones, decreased bone 
growth, renal toxicity, diarrhea, vomiting, convulsions, and 
coma18.  
 

 
 
Ipomeamarone 
Ipomeamarone is found in kumara, which is a member of the 
sweet-potato family. It can produce harmful toxins due to insect 
attack, injury and some other stress. Ipomeamarone makes the 
kumara to taste bitter. The toxin concentrations are normally 
highest in the area of the damage. Make sure that the destroyed 
parts in kumara are removed before cooking19.  
 

 
 
Furocoumarins 
Parsnips generally consist of a variety of natural toxins referred 
as furocoumarins such as psoralen and angelicin. They are most 
likely produced during the defending of the plant with regards to 
happens to be pressured. The amount for the furocoumarins is 
generally highest during the peel or at damaged areas of the 
plant20. Furocoumarins could cause stomach pain and may 
produce a painful skin reaction if exposed to sun UV rays15,21,22. 
It is very important to peel the plant prior to cooking in order to 
eliminate all the damaged parts.  

 
 
Cucurbitacins (courgette) 
Zucchini could commonly consist of a group of naturally 
occurring toxins generally cucurbitacins. These types of toxic 
substances give zucchini plant a bitter taste. Intake of zucchini 
has poses people to experience stomach cramps, vomiting, and 
diarrhea23. 

 
 
Phytic acid 
Phytic acid, also called as phytate. It is present in the germ and 
bran of several plant seeds, grains, nuts and legumes. Phytic acid 
is a simple sugar that contains six phosphate side chains. It is a 
dietary source of phosphorus and a good chelator of divalent 
cations like copper, zinc, iron, calcium and magnesium24. 
Investigations suggest that phytate-mineral complexes were 
insoluble in the intestinal tract and thus reducing mineral 
bioavailability and also inhibit the digestive enzymes like 
pepsin, trypsin, β-glucosidase and α-amylase18. So, intake of 
foods containing high concentrations of phytic acid could 
decrease the starch and protein digestibility. 
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Hypoglycin 
Ackee is the national fruit of Jamaica and found in Central 
America, Caribbean nations, southern Florida, and South 
America. Ingestion of ackee fruit produce Jamaican vomiting 
sickness syndrome due to the presence of alkaloids hypoglycin 
A and B. The concentration of hypoglycin A and B in the ripe 
fruit is undetectable. It inactivates the various flavoprotein acyl-
CoA dehydrogenases, causing disturbances of the oxidation of 
amino acids and fatty acids. This can lead to inhibition of 
gluconeogenesis that can precipitate a dangerous decrease in 
blood glucose level which can be lethal. Clinical signs of 
hypoglycin poisoning include vomiting, convulsions, coma and 
finally death that occur within 6 to 48 hours after 
consumption25,26. 
 

 
 
Urushiol 
Mango sap, stems, leaves and peel have urushiol, which is an 
allergen that may cause urushiol-induced contact dermatitis in 
sensitive people27. 
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Thiosulphate 
Onions and garlic have thiosulphate. It is harmful to horses, cats, 
dogs and many types of animals. Thiosulphate damage the red 
blood cells, haemolytic anemia by the formation of Heinz bodies 
in erythrocytes of horses, cats, dogs and many other animals28,29. 
 

 
 
Solanine and chaconine 
Potatoes have poisonous glycoalkaloids such as solanine and 
chaconine. Solanine is also present in hyoscyamus and atropa. 
Glycoalkaloids are produced within the parenchyma cells for the 
periderm as well as the cortex of the tubers. It produces armed 
effects in animals and insects and help to defend from predators. 
The glycoalkaloids found in all potato tubers are not reduced by 
cooking and washing. The level of solanine and chaconine in 
potatoes is enough to produce harmful effects in human beings. 
The glycoalkaloids affects the nervous system, leading to 
extreme digestive disturbances, diarrhea, headaches, weakness, 
cramps, confusion, and in severe cases coma and death30,31. 
 

 

 
 
Tomatine 
Leaves, stems and green unripe fruit of tomato contain steroidal 
alkaloid tomatine. It’s containing two molecules of D-glucose 
and one molecule of each of D-xylose and D-galactose. When 

consumed, tomatine lead to nervous excitement and digestive 
upset. The usage of tomato leaves for herbal tea has-been 
responsible certain death. Mature tomatoes don’t have any 
detectable quantity of tomatine. Tomato plants are harmful to 
dogs when they consume huge amount for the fruits32,33. 

 
 
Myristicin 
Myristicin is naturally occurring acaracide and insecticide, 
present in mace and nutmeg. It is also found in carrot, black 
pepper, dill and celery parsley. It is structurally related to 
mescaline and a weak inhibitor of monoamine oxidase. 
Myristicin produce unpleasant symptoms like anxiety, 
tachycardia, nausea, fear, and tremor. It also produces 
toxicological symptoms in humans, which are similar to alcohol 
intoxication34. 
 

 
 
Safrole 
1-allyl-3,4-methylenedioxybenzene (safrole)is present in 
aromatic oils of cinnamon, nutmeg, and camphor and is the 
main constituent of oil of sassafras. It produces testicular 
atrophy, weight loss, malignant liver tumors and bone marrow 
depletion. The mechanism of carcinogenicity is assumed to 
involve cytochrome P-450 catalysed hydroxylation of safrole to 
1-hydroxy safrole which upon subsequent metabolism produces 
extremely reactive electrophiles that bound to DNA35. 
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Lathyrogens 
Lathyrogens such as β-aminopropionitrile (BAPN), 
aminoacetonitrile (AAN) and aminoethanethiol present in 
legumes like vetch and chick peas. They are the analogues of 
amino acids and can act as antagonists of glutamic acid. 
Glutamic acid is a neurotransmitter present in the brain. When 
lathyrogens are consumed in huge amount by a human being, 
they produce a crippling paralysis of the lower limbs and could 
lead to death36.  
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Anti-thiamin compounds 
Anti-thiamin compounds such as chlorogenic acid, caffeic acid 
and tannins found in beets, mung beans, Brussels sprouts, rice 
bran, some berries and buckwheat seeds. Some of the 
bioflavonoids like rutin and quercetin in-actives the thiamin. 
Vitamin B1involved in energy production through the 
metabolism of carbohydrates, which is important for the normal 
working of heart, muscles and nervous system. Lack of thiamine 
produces a disease referred to as beriberi. Signs include poor 
arm and leg coordination, weakness, muscle pain, loss of 
appetite, nervous tingling throughout the body and irritability24. 
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CONCLUSION 
 
Natural toxins can be present in edible plants that are normally 
nutritious and good for health when ingesting certain amount. 
The amount of ingestion of food plants containing 
phytochemicals which cause food poisoning depends on the 
several factors like cooking methods and individual 
susceptibility. The level of toxins in the food plants vary 
according to geographical environment and species differences. 
The food plants are safely ingested when appropriate measures 
are taken like careful selection, sufficient processing plus 
cooking and limitation of intake. The consumption of fresh 
vegetables and fruits reduces the potential risk of more 
dangerous health problems such as cancer, heart disease, obesity 
and diabetes. The people are advised to be cautious in the 
amount of intake and are recommended to observe the effects 
after ingestion, particularly for elderly people and children. 
 
ACKNOWLEDGEMENTS 
 
The authors are thanks to Managements of VIT University for 
providing support to the study and other facilities 
 
REFERENCES 
 
1. Tisser R, Balacs T. Essential Oil Safety: A Guide for Health 

Care Professionals. Edinburgh (UK): Churchill and 
Livingstone; 1995. 

2. Cheeke PR. Natural Toxicants in Feeds, Forages, and 
Poisonous Plants. Danville, IL: Interstate Publishers; 1998. 

3. Pfister JA. Nitrate intoxication of ruminant livestock. In: 
(James, LF, Ralphs MH, and Nielson, eds.), the Ecology and 
Economic Impact of Poisonous Plants on Livestock 
Production. Boulder, CO: West view Press; 1988. 

4. Nielson DB, Rimbey NR, James LF. Economic 
Considerations of Poisonous Plants on Livestock. In: 
(James, LF, Ralphs MH, and Nielson, eds.), the Ecology and 
Economic Impact of Poisonous Plants on Livestock 
Production. Boulder, CO: West view Press; 1988. p. 233-
260. 



D. Saravanan et al / Int. J. Res. Ayurveda Pharm. 7(2), Mar - Apr 2016 

 

57 

5. Walker JW, Krieble VK. The hydrolysis of amygdalin by 
acids. Part I. J. Chem. Soc. 1909; 95(11): 1369–77. 
http://dx.doi.org/10.1039/CT9079100666 

6. Akgul Y, Ferreira D, Abourashed E, Khan I. Lotaustralin 
from Rhodiola rosea roots. Fitoterapia. 2004; 75(6): 612–4. 
http://dx.doi.org/10.1016/j.fitote.2004.06.002 

7. Banea-Mayambu JP, Tylleskar T, Gitebo N, Matadi N, 
Gebre-Medhin M, Rosling H. Geographical and seasonal 
association between linamarin and cyanide exposure from 
cassava and the upper motor neurone disease konzo in 
former Zaire. Trop. Med. Int. Health. 1997; 2(12):1143-51. 
http://dx.doi.org/10.1046/j.1365-3156.1997.d01-215.x 

8. Soto-Blanco B, Marioka PC, Gorniak SL. Effects of long-
term low-dose cyanide administration to rats. Ecotoxicol. 
Environ. Saf. 2002; 53(1): 37-41. http://dx.doi.org/ 
10.1006/eesa.2002.2189 

9. Soto-Blanco B, Sousa AB, Manzano H, Guerra JL, Gorniak 
SL. Does prolonged cyanide exposure have a diabetogenic 
effect? Vet. Hum. Toxicol. 2001; 43(2):106-8. 
http://www.ncbi.nlm.nih.gov/pubmed/11308117 

10. Moorhem M, Lambein F, Laybaert L. Unraveling the 
mechanism of β-N-oxalyl-α,β-diaminopropionic acid (β-
ODAP) induced excitotoxicity and oxidative stress, 
relevance for neurolathyrism prevention. Food. Chem. 
Toxicol. 2011; 49(3): 550–555. http://dx.doi.org/10.1016 
/j.fct.2010.03.054 

11. Rao SL, Adiga PR, Sarma PS. The Isolation and 
Characterization of β-N-Oxalyl-L-α,β-diaminopropionic 
acid: A Neurotoxin from the Seeds of Lathyrus 
sativus. Biochemistry. 1964; 3: 432–6. http://pubs.acs.org 
/doi/abs/10.1021/bi00891a022 

12. Layer P, Carlson GL, Di Magno EP. Partially purified white 
bean amylase inhibitor reduces starch digestion in-vitro and 
inactivates intraduodenal amylase in humans. Gastroenterol. 
1985; 88 (6):1895-902. www.gastrojournal.org/article/0016-
5085(85)90016-2 

13. Venkata Raman B, Sravani B, Phani Rekha P, Lalitha KVN, 
Narasimha Rao B. Effects of plant lectins on human blood 
group antigens with special focus on plant foods and juices. 
Int. J. Res. Ayurveda Pharm. 2012; 3(2): 255-263.  
http://www.ijrap.net/admin/php/uploads/782_pdf.pdf 

14. Wink M. Quinolizidine Alkaloids: Biochemistry, 
Metabolism, and Function in Plants and Cell Suspension 
Cultures. Planta. Med. 1987; 509–514. 

15. Stern RS, Nichols KT, Vakeva LH. Malignant melanoma in 
patients treated for psoriasis with methoxsalen (psoralen) 
and ultraviolet a radiation (PUVA). N. Engl. J. Med. 1997; 
336:1041-1045. http://dx.doi.org/10.1056/NEJM19970 
4103361501 

16. Panter KE. Natural toxins of plant origin. In: Dabrowski 
WM, Sikorski ZE, editors. Toxins in Food. Boca Raton 
(USA): CRC Press; 2004. p. 11-63.  

17. Greer MA. Goitrogenic substances in food. Am. J. Clin. 
Nutr. 1957; 5:440-444. http://ajcn.nutrition.org 
/content/5/4/440 

18. Jones JMJ. Food Safety. St. Paul (USA): Eagan Press; 1995. 
19. Edwin AC, Vera CH, Harold PD, Roysell JC. 

Ipomeamarone in blemished and diseased sweet potatoes 
(Ipomea batatas). J. Agric. Food. Chem. 1977; 25(1): 94-96. 
http://dx.doi.org/10.1021/jf60209a041 

20. Wagstaff D. Dietary exposure to furocoumarins. Regul. 
Toxicol. Pharmacol. 1991, 14: 261-272. http://dx.doi.org 
/10.1016/0273-2300(91)90029-U 

21. Ashwood-Smith MJ, Ceska O, Chaudhary SK, Warrington 
PJ, Woodcock P. Detection of furocoumarins in plants and 
plant products with an ultra sensitive biological photoassay 
employing a DNA-repair-deficient bacterium. J. Chem. 
Ecol. 1986; 12: 915-932. http://dx.doi.org/ 
10.1007/BF01020261 

22. Zobel AM, Brown SA. Dermatitis-inducing psoralens on the 
surfaces of seven medicinal plant species. J. Toxicol. 
Cutaneous. Ocul. Toxicol. 1991; 10: 223-231. 
http://dx.doi.org/10.3109/15569529109052148 

23. Martin PAW, Blackburn M, Schroder RFW, Matsuo K, Li 
BW. Stabilization of cucurbitacin E-glycocide, a feeding 
stimulant for diabroticite beetles, extracted from bitter 
Hawkesbury watermelon. J. Insect. Sci. 2002; 2:1-6. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC355917/# 

24. Deshpande SS. Handbook of Food Toxicology. New York 
(USA): Marcel Dekker; 2002. 

25. Sherratt HSA. Hypoglycin, the famous toxin of the unripe 
Jamaican ackee fruit. Trends. Pharmacol. Sci. 1986; 7:186-
191. http://dx.doi.org/10.1016/0165-6147(86)90310-X 

26. Henry SH, Page SW, Bolger PM. Hazard assessment of 
ackee fruit (Blighia sapida). Hum. Ecol. Risk. Assess. 1998; 
4:1175-1187. 
http://dx.doi.org/10.1080/10807039891285045 

27. Lepoittevin JP, Benezra C, Asakawa Y. Allergic contact 
dermatitis to Ginkgo biloba L.: retationship with urushiol. 
Arch. Dermatol. Res. 1989; 281: 227-230. 
http://dx.doi.org/10.1007/BF00431055 

28. Salgado BS, Monteiro LN, Rocha NS. Allium species 
poisoning in dogs and cats. J. Venom. Anim. Toxins. Incl. 
Trop. Dis. 2011; 17(1):4-11. http://dx.doi.org/10.1590/ 
S1678-91992011000100002 

29. Cope RB. Allium species poisoning in dogs and cats. Vet 
Med, 2005;100 (8):562-6. 

30. Maga JA. Potato alkaloids. Crit. Rev. Toxicol. 1980; 12; 
371-405. 

31. Friedman M, Roitman JN, Kozukue N. Glycoalkaloid and 
calystegine contents of eight potato cultivars. J. Agric. Food. 
Chem. 2003; 51(10): 2964-73. http://pubs.acs.org/doi/abs/ 
10.1021/jf021146f 

32. Pittenger, Dennis R. Vegetables That Contain Natural 
Toxins. California Master Gardener Handbook: ANR 
Publications; 2002.  

33. Barceloux DG. Potatoes, Tomatoes and Solanine Toxicity 
(Solanum tuberosum L., Solanum lycopersicum L.). Disease-
A-Month. 2009; 55(6): 391-402. http://dx.doi.org/10.1016 
/j.disamonth.2009.03.009 

34. Hallstrom H, Thuvander A. Toxicological evaluation of 
myristicin. Nat. Toxins. 1997; 5:186-192. http://dx.doi.org 
/10.1002/19970505NT3 

35. Wislocki PG, Miller EC, Miller JA, Mc Coy EC, 
Rosenkranz HS. Carcinogenic and mutagenic activities of 
safrole, 1’-hydroxysafrole and some known or possible 
metabolites. Cancer. Res. 1977; 37:1883-1891. 
http://cancerres.aacrjournals.org/content/37/6/1883.long 

36. Shibamoto T, Bjeldanes LF. Introduction to Food 
Toxicology. San Diego, California: Academic Press; 1993. 

 
Cite this article as: 
 
D. Saravanan, D. Thirumalai, A. Sivakumar, I. V.  Asharani. A 
systematic review of natural toxins in food plants. Int. J. Res. 
Ayurveda Pharm. Mar - Apr 2016;7(2):52-57 
http://dx.doi.org/10.7897/2277-4343.07256     

  
 

Source of support: Nil, Conflict of interest: None Declared 
 


