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Abstract: Investigations have been carried out at assessing the effects of arecanut extract against
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Anthikat a battery of human and veterinary isolates. The aqueous extract of Areca catechu L was found to
Dept.of microbiology, PSG College P inhibiting the growth and propagation of several bacteria , avian viruses and fungi including
of Arts and Science, Coimbatore Streptococcus mutans an oral dental pathogen , New castle Disease virus and Candida albicans.
641014. The antioxidant studies of plant extracts namely arecanut extract showed positive results. The
results are sufficient by itself to validate the use of several plant extracts to scavenge free
radicals thus promoting and supplementing anticancer therapy. Arecanut extract was seen to be
effective in reducing inflammation induced in mice by oedematogenic agents like dextran,
carageenan and formalin.Arecanut extract was able able to prevent the initiation of tissue injury
seen in gastric mucosa and subsequent gastric ulceration. Oral administration of plant extracts
like arecanut provided gastric cytoprotection. Areca catechu L has been seen to be of value in the
management of male sexual disorders and studies were documented to establish aphrodisiac
potential of plant extract. The whole chapter provides scientific rationale for the traditional use of
plants in ameliorating the suffering of cancer patients and offers an adjuvant role in anticancer
therapy by supplementing the existing treatment regimen in combating Cancer.
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Arecanut has shown significant antiviral activity against human
immuno deficiency virus( HIV). Arecanut extract may be explored
as a potential anti covid treatment regime agent.

Introduction

Ayurveda, the science of life is a comprehensive medical system
that has been the traditional system of health care in India for more
than 5000 years. A number of plants could be useful in the present
context to fight corona virus disease- 2019 caused by SARS-COV-

However drug induced toxic hepatitis or liver injury( DILI) is seen
in diabetic persons on being treated with Gymnema sylvestre.
Knowing pros and cons, we make an attempt to study the potential

2. The WHO has declared it as pandemic. Here we based on
scientific evidence tried to use plant extracts against cancer or
rather the use of plant extracts in ameliorating the side effects of
Cancer therapy be it Chemotherapy and trying to either supplement
it as effective tool to combat cancer along with Chemotherapy or
radiation therapy treatment modality.

Many plants like Neem : Azadirachta indica or Melia azadirachta
as leaves crushed in external application in skin disease, Greater
cardamom; Amomum subulatum as seeds prescribed for the
treatment of indigestion, vomiting, abdominal pain., Leaves of
Gymnema sylvestre common name: Australian cow plant and
Periploca of the woods, Hindi term Gurmar are given to diabetic
patients., Arecanut palm nuts ( Arecanut): Areca catechu are
prescribed in diarrhoea and urinary disorder as powdered nuts.
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use of aqueous arecanut extract( AE) in treatment of cancer.

Cancer is a major problem that has plagued not just the developed
countries like the United States but also developing countries like
India. Developed countries have the rich economic back up to
increase the mortality of its population and to ameliorate the
suffering of cancer patients.. Developing countries like India on the
other hand, with its diverse agricultural yield per hectare should
possibly capitalise and exploit its agricultural resources.

Arecanut plays an important role in the social, cultural and
economic activities of the people. India is the largest producer of
arecanut in the world. The productivity of arecanut has increased
from 845 kg/ha to 1243 kg/ha, now in the 21 st century. Kerala as a
statistic study reveals has produced 84.7 tonnes of arecanut over an
area of 93.2 hectarres.
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Arecanut is non toxic by itself. Arecanut and arecoline may inhibit
the growth of oral mucosal fibroblasts and Kkeratinocytes. The
potential of such medication in reducing the cancer induced
complication is enormous and if a therapeutic drug is developed it
will be of great help in the cancer therapy. It would be an
economic boon to the nations infrastructure.The possibility of a
drug in cancer treatment or even an agent to relieve the suffering of
cancer patients is a great contribution to humanity.

Backgroundof Use: Because of its ancient history, its use is
Sociallyacceptable among all sections of society including woman
and quite often children. Arecanut usually incorporated in betel
quid is the fourth most common psychoactive substance in the
world after caffeine, alcohol and nicotine..its use extending to
several hundred million people. There are many types of
ingredients and ways of preparing betel quid. There are several
forms of arecanut: green unripe; ripe but raw; baked roasted or
boiled; fermented; or processed with sweetners and flavours,betel
leaf ( or inflorescence) and ingredients consisiting of
spices,condiments, tobacco and lime. In India the most common
way to use it is to use half a large leaf . 1 medium or 2 small sized
betel leaves, smear them with slaked lime and a small amount of
catechin containing substance (catechu, gambir or kath, but not in
the southern region) along with pieces of arecanut . Only ripe
arecant is used generally after curing (roasting or boiling in
water).Betel quid can be prepared plain (or astringent )or sweet .
Sometimes Cardamon and often tobacco are added to the plain
variety . In the sweet variety ,cardamom , cloves, coconut, sugar
crystals, camphor, amber, nutmeg, mace and even colouring agents
are commonly added.In North eastern parts of India, fermented
arecanut called ‘Tamal’is frequently used.

Significance: After a quarter century of rapid advances cancer
research has generated a rich and complex body of knowledge
revealing cancer to be a disease involving dynamic changes in the
system, be it physiological or genetic with an array of clinical
manifestations. In par is the research and economic market
advances towards developing anti cancer agents, drugs and
diagnostic kits. In this light Arecanut has a significant quantity of
phenols including catechin which has been shown to be useful in
conditions of connective tissue disease. Moreover it is a good
antioxidant. Free radical scavenging of arecaut extract , is a
potential parameter for rating the value of an anticancer agent.

Anti metastatic activity of arecanut extract is a potential tool for
studying and treating secondary cancer. Anti-inflammatory activity
of arecanut extract is useful for secondary complications associated
with cancer andHIV. Antimicrobial and antiviral activity of
arecanut extract is useful for controlling bacterial and viral
diseases. Controlling bacteria that causes dental caries , namely
Streptococcus mutans, would be a contribution to Medical
Microbiology , among the other broad spectrum activity of the
agent against Gram positive and Gram negative bacteria. Anti
diabetic activity , if it comes across as positive in animal studies
and human trials , would be a milestone achieved in the treatment
of Hyperglycaemia or diabetes, which has been a major disease
that has affected even the juvenile section of the mass population.

Antimicrobial activity of plant extract namely
agueous Arecanut extract:

The investigations for this study carried out reveals that aqueous
extract of Areca catechu L was found to be effective for inhibiting
the growth and propagation of several gram positive human
isolates and gram negative veterinary and human isolates. It was
found to inhibit the growth and propogation of Streptococcus
mutans , the causative bacteria of dental caries.

The envisaged use of arecanut extract as an antiviral agent against
avian viruses such as New castle Disease virus and Egg Drop
Syndrome Virus is also a subject of interest.. Determination of
haemagglutination titres is the index of the amount of virus present
in the allantoic cavity of the embryonated chick egg at the end of
five days. The results indicate the concentration dependant
reduction of the virus in the allantoic fluid . There was a need of
further investigations to be carried out to support the antiviral
activity of arecanut extract . In fact Arecanut has been shown to
inhibit replication of HIV.

Since the present Covid pandemic caused millions of
deaths world-wide, scientists and other drug making companies are
looking forward to discover the vaccine against corona virus.
Corona virus, respiratory disease, also leads to the death can be
compared with the Influenza virus due to its hazardous nature.
Influenza can be considered as the never-ending threat to the
humankind. Plant extracts are cheapest source with lots of anti-
microbial activities reported. As we can see the symptoms of the
both Influenza and corona which starts with the respiratory
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problems, followed by fever and flu, we could envisage a study to
treat both the viruses with the same arecanut extract. Since areca
nut extract is reported with high percentage of anti-microbial
activity, and there is no similar works have been done, we hope
that an attempt could lead to success, and the possibility that one
may be able to develop economically reliable, efficient, cost-
effective remedy for the corona virus disease 19.

Through this kind of a study we could likely identify the antiviral
activity of areca nut extract against Influenza virus and corona
virus. Study may be conducted in-vitro methods. The symptoms
and viral characters of Influenza and corona viruses are closely
related to each other we could check the antiviral effect of the
plant extract against both. In this way we hope to extract the
antiviral agent against the present pandemic corona virus disease
19.

Areca catechu nuts posess antifungal activity.

2-3 identical colonies are picked from
the plate and transferred lo the broth

zone of inhibition
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The investigations carried out indicates that the hot water extract of Areca catechu exhibits antifungal activity against unicellular yeast :Candida
albicans , Mucor sp, Aspergillus niger , Cladosporium sp . Further studies are needed to determine the chemical identity of the bioactive
compound responsible for the observed antifungal activity.The use of Arecanut extract in a dose dependant manner to prevent the aflatoxin
production by Aspergillus flavus can be of industrial importance especially in chick feed industry , where aflatoxin has been a major poisoning
agent due to the multiplication of the fungal contaminant Aspergillus flavus.

- - . \
Determination of Aflatoxins
* The determination of AFTs has been carried out using
TLC ]
HPTLC
HPLC
~— Designed to detect the possible presence of
LC-MS :
_ , AFTs By, Bz, Girand Gz (Wolde, 2017).
immunological methods
@ J

Betel nut chewing has been implicated as a cause of cancer.
However chewing of tobacco along with betel nut may be the
cause of oral cancer.. Arecanut chewing has been implicated as a
cause of submucous fibrosis which is probably due to decreased
collagen metabolism . Results of the investigation should be taken
into perspective on the possible use of betel nut chewing in oral
hygiene and possible inhibition of dental caries and oral
candidiasis.

Antioxidant activity of plant extract aqueous .Arecanut
extract

Several plants and herbs are known to possess antioxidant activity.
Arecanut extract has been reported to reduce the intracellular
reactive oxygen species, ROS and release of myeloperoxidase by

human polymorphonuclear leucocytes.. Organisms and humans
possess several antioxidant systems —enzymatic and non enzymatic
that are very important for the prevention of Oxidative stress..
Given the multiplicity of antioxidant pathways the centrality and
prevalence of oxidant stress and the influences of lifestyle and
nutritional supplements on an individual’s antioxidant capacity, it
is important to quantitatively assess the total antioxidant capacity
or antioxidant power within biological specimens. Mitochondria
are the major source for endogenous ROS production. Inducing
oxidative stress by toxic chemicals may impair mitochondrial
functions and bioenergetics leading to dysregulation of cell cycle
control and apoptosis and necrosis. This is seen in cancer. Cellular
GSH is the principal detoxifying system capable of scavenging
ROS and maintaining the redox state of cellular thiols. Depletion
of cellular thiols may lead to cellular oxidative stress. This is seen
in cancer.The in vitro antioxidant studies on Arecanut like: Effect
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of Arecanut extract on the inhibition of superoxide radical
production

Effect of Arecanut extract on the inhibition of
Hydroxyl Radicals

Effect of Arecanut extract on inhibition on of lipid
peroxidation

Effect of Arecanut extract on DPPH Radical
scavenging activity(Diphenyl 2-Picryl Hydrazyl) Effect
of Arecanut extract on ABTS Radical scavenging
activity (Diammonium Salt)

Effect of Arecanut extract on Ferric Reducing
Antioxidant Power(Tripyridyl-S-Triazine, Ferric chloride and
Acetate buffer)

showed that arecanut extract does not produce any oxidative stress
and and has significant antioxidant potential and could scavenge
free radicals effectively in vitro. Free radical scavenging activity of
Arecanut extract , is a parameter for rating the value of an
anticancer agent.

Anti-inflammatory activity of plant extract namely aqueous
Arecanut extract:

Dextran induced inflammation
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Arecanut extract was effective in reducing the inflammatory
oedema in animal studies using mice, where inflammation was
induced by using carageenan, dextran and formalin. Anti
inflammatory activity of extract was in a dose dependant manner.
Further investigations using various other animal models should be
pursued followed by clinical trials to be recommended for use of
arecanut extract for management of inflammation.
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Anti-ulcerogenic activity of agueous Arecanut extract:

Most anti-inflammatory drugs are ulcerogenic. NSAIDs (Non steroid anti inflammatory drugs) injure the gastrointestinal mucosa through
oxygen derived free radicals and hence scavenging of noxious free radicals may produce beneficial effects in preventing the initiation of tissue
injury and subsequent ulceration. Ethanol which induces ulcer was used as the ulcerogenic agent in the animal studies. Arecanut extract pre
treatment has been shown to scavenge superoxide and hydroxyl radicals in vitro. Hydrolysable tannins in the purified arecanut extract induced a
dose related increase in oxidative free radical scavenging enzymes such as superoxide dismutase, catalase and glutathione peroxidise and
reduced lipid peroxidation in rat brain. The tannins may bind to membrane proteins and protect the gastric mucosa from the damage caused by
ulcer . Hence it can be said based on animal studies that arecanut extract produced significant anti ulcer activity, which could be due to
antioxidant activity and cytoprotection of gastric mucosa by tannins. Further investigations and clinical trials must be carried out to establish the
antiulcerogenic effect of Areca catechu

Aphrodisiac activity of Arecanut extract:

Arecanut has merited the role of improving male sexual activity.
The significant and sustained increase in the sexual activity of male
rats without any conspicuous adverse effects or toxicity suggest
that Arecanut extract possesses clinically applicable activity and
also lends support to the claims for its traditional usage as a sexual
function enhancing medicine. Furthermore animal studies indicate
that the aphrodisiac effects of the extract may be due to its
psychoactive properties. It stands in good chance to be a safe
alternative remedy for the treatment of sexual disorders.

Arecanut extract may be used as an adjunct in chemotherapy with
Drugs that alter hormonal mileu eg: Estrogens used to treat

prostate carcinoma Turmeric or Curcuma longa has potential anticancer activity.

Turmericis a common spice used in daily curies in South India.
Turmeric an anticancer agent Moreover turmeric has been prescribed formany ailments in Indian
natural medicines. It is applied to fresh wounds and bruises and
also act as a counter-irritant in insect bites. Internally it is an
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anthelminthic. Turmeric paste is applied to facilitate the process of
scabbing in chicken pox and small pox. It is also used in many
urinary diseases, diseases of liver and in jaundice. Turmeric has
been described as a cancer remedy in Indian natural medical
literature. Turmeric extract and curcumin isolated from it, is highly
cytotoxic to mammalian cell and is effective in reducing animal
tumors, indicating its potential for use in cancer treatment.

D

Marigold flower extract has potential antifungal activity:

Antifungal activity of Calendula officinalis (regional name
marigold) flower extracts have been investigated against
Aspergillus niger, Rhizopus japonicum, Candida albicans,
Candida tropicalllis and Rhodotorula glutinis .The inhibitory
effects of extracts are very close and comparable in magnitude
with that of standard antibiotics used.

Antitumour activity of Picroliv

Picrorhiza kurroa ( regional name: Kutki) forms an ingredient of
many Indian herbal prepration used for the treatment of liver
ailments. Picroliv is a standard prepration containing a purificate of
the ethanolic extract of the roots and rhizomes of the Picrorhiza
kurroa . Picroliv has been reported to be a potent hepatoprotective
agent against various hepatoxins including hepatitis B virus.
Picroliv has been shown to scavenge superoxide anions and induce
glutathione-S-transferase. In addition it could reduce the increased
level of lipid peroxidation products induced by(parasite)
Plasmodium berghei in liver and brain of African desert rat
resulting in recovery of reduced glutathione levels and activities of
glutathione related enzymes. Studies have been done in Amala
Cancer Research Centre , thrissur, Kerala on the antioxidant
activity of Picroliv. Studies have also been done to assess the effect
of Picroliv treatment on ascites and solid tumor development
induced by transplantable tumors in mice.. The results showed the
protective activity of Picroliv mixture isolated from Picrorhiza
kurroa against chemically induced tumors. Picroliv treatment could
significantly inhibit hepatocarcinogenesis induced by NDEA(: N-
NITROSO DIETHYL AMINE). This was reflected in the absence
of tumors in Picroliv treated groups.( animal study using rats)

The chapter deals with the use of traditional plants used by Indian
population for various ailments and maintenance of health.The
history of use of these plants by human population and general
human acceptance , common practise in ancient forms of medicine
, high efficacy against multiple sites and capability of oral
consumption warrants clinical trials in population with high cancer
risk.

REFERENCES

10.

11.

12.

Sanghvi DL (1994) In: Abstract book I1-XVI international
cancer congress, New Delhi, pp315.

Goodman, L. S. (1996). Goodman and Gilman's the
pharmacological basis of therapeutics (Vol. 1549, pp. 1361-
1373). New York: McGraw-Hill.

Mgller, P., & Wallin, H. (1998). Adduct formation,
mutagenesis and nucleotide excision repair of DNA damage
produced by reactive oxygen species and lipid peroxidation
product. Mutation Research/Reviews in Mutation
Research, 410(3), 271-290.

Devitta V, Hellman S,Rosenberg SA (1993) In: Cancer :
Principles and practice of oncology .J.B.Lippincott company,
Philadelphia,USA.

Hahn, W. C., & Weinberg, R. A. (2002). Modelling the
molecular circuitry of cancer. Nature Reviews Cancer, 2(5),
331-341.

Fahnsworth, N. R., & Morris, R. W. (1976). Higher plants:
The sleeping giants of drug development. New York. America
Journal of Pharmacy, 147(2), 46-52.

Fransworth NR (1984) How can the well be dry when it is
filled with water. Eco.Bot,38:4.

Suffiness M and Douros J (1982) Drugs of plant Origin
In:Devita V.Jr.Busch H (Eds). Press, New York ,pp 73.
Shylesh, B. S., & Padikkala, J. (2000). In vitro cytotoxic and
antitumor property of Emilia sonchifolia (L.) DC in
mice. Journal of Ethnopharmacology, 73(3), 495-500.

Hung, S. L., Lin, Y. W., Wang, Y. H., Chen, Y. T., Su,C. Y,
& Ling, L. J. (2002). Permeability of Streptococcus mutans
and Actinobacillus actinomycetemcomitans through guided
tissue regeneration membranes and their effects on attachment
of periodontal cells. Journal of
periodontology, 73(8), 843-851.

Kusumoto, I. T., Nakabayashi, T., Kida, H., Miyashiro, H.,
Hattori, M., Namba, T., & Shimotohno, K. (1995). Screening

of various plant extracts used in ayurvedic medicine for

ligament

inhibitory effects on human immunodeficiency virus type 1
(HIV-1) protease. Phytotherapy Research, 9(3), 180-184.
Pons Jr, W. A., Cucullu, A. F., Lee, L. S., Robertson, J. A,
Franz, A. O., & Goldblatt, L. A. (1966). Determination of
aflatoxins in agricultural products: Use of aqueous acetone for
extraction. Journal of the Association of Official Analytical
Chemists, 49(3), 554-562.



Dr. Reena R. Nelson Anthikat; ISAR ] Agri Biol; Vol-2, Iss-4 (Apr- 2024): 1-10

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Rati, E. R., Prema, V., & Shantha, T. (1987). Modification of
Pons's method of estimating aflatoxin B1 in corn, groundnut
and groundnut cake.

Murphy, F. A. (1995). Virus taxonomy, 6th report of the
International Committee on Taxonomy of Viruses. Arch.
Virol. Supplementum, 10, 1-586.

Benko M, Marrach B, Russell WC.Family Adenoviridae.In
Virus Taxonomy, Classification and nomenclature of
viruses.Van Regenmortel MHV, et al (Eds), Seventh Report
of the International Committee on Taxonomy of Viruses San
Diego, CA: Academic Press. 227-238 (2000).

Vijayan, P., Raghu, C., Ashok, G., Dhanaraj, S. A., & Suresh,
B. (2004).
Nilgiris. Indian Journal of medical research, 120, 24-29.
Kusumoto, I. T., Nakabayashi, T., Kida, H., Miyashiro, H.,
Hattori, M., Namba, T., & Shimotohno, K. (1995). Screening

of various plant extracts used in ayurvedic medicine for

Antiviral activity of medicinal plants of

inhibitory effects on human immunodeficiency virus type 1
(HIV-1) protease. Phytotherapy Research, 9(3), 180-184.

Sun, Y. (1990). Free radicals, antioxidant enzymes, and
carcinogenesis. Free Radical Biology and Medicine, 8(6),
583-599.

Preethi, K. C., Kuttan, G., & Kuttan, R. (2006). Antioxidant
Potential of an Extract of Calendula officinalis. Flowers in
Vitro. and in Vivo. Pharmaceutical biology, 44(9), 691-697.
Weisburger, J. H. (1998). Worldwide prevention of cancer
and other chronic diseases based on knowledge of
mechanisms. Mutation Research/Fundamental and Molecular
Mechanisms of Mutagenesis, 402(1-2), 331-337.

Ho, C. T., Osawa, T., Huang, M. T., & Rosen, R. T.
(1994). Food phytochemicals for cancer prevention Il (Vol.
547). Washington DC: American Chemical Society.

Huang, M. T., Osawa, T., Ho, C. T., & Rosen, R. T. (Eds.).
(1993). Food phytochemicals for cancer prevention I: fruits
and vegetables. American Chemical Society.

Steinmetz, K. A., & Potter, J. D. (1991). Vegetables, fruit, and
cancer. |. Epidemiology. Cancer Causes & Control, 2, 325-
357.

Kensler, T. W., & Taffe, B. G. (1986). Free radicals in tumor
promotion. Advances in  Free
Medicine, 2(2), 347-387.

Huang, M. T., Smart, R. C., Wong, C. Q., & Conney, A. H.

(1988). Inhibitory effect of curcumin, chlorogenic acid,

Radical Biology &

caffeic acid, and ferulic acid on tumor promotion in mouse
skin by
research, 48(21), 5941-5946.

12-O-tetradecanoylphorbol-13-acetate. Cancer

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Roy, A. K., Dhir, H., Sharma, A., & Talukder, G. (1991).
Phyllanthus emblica fruit extract and ascorbic acid modify
hepatotoxic ~and renotoxic effects of metals in
mice. International journal of pharmacognosy, 29(2), 117-
126.

Agarwal, K., Dhir, H., Sharma, A., & Talukder, G. (1992).
The efficacy of two species of Phyllanthus in counteracting
nickel clastogenicity.

McCord, J. M., & Fridovich, I. (1969). Superoxide dismutase:
function for

an enzymic erythrocuprein

(hemocuprein). Journal chemistry, 244(22),
6049-6055.

Bishayee, S., & Balasubramanian, A. S. (1971). Assay of lipid
peroxide formation. J. Neurochem, 18, 909-920.

Aquino, R., Morelli, S., Lauro, M. R., Abdo, S., Saija, A., &

Tomaino, A. (2001). Phenolic constituents and antioxidant

of Biological

activity of an extract of anthurium v ersicolor leaves. Journal
of Natural Products, 64(8), 1019-1023.

Alzoreky, N., & Nakahara, K. (2001). Antioxidant activity of
edible
ferrylmyoglobin/ABTS?+ assay. Food science and technology
research, 7(2), 141-144.

de Martino M, Chiarelli F, Morion do M, Torello M, Azzari C
and Galli L, lin Immunol.100: 82-86.Antiulcerogenic

Best, R., Lewis, D. A., & Nasser, N. (1984). The anti-
ulcerogenic activity of the unripe plantain banana (Musa

some Yemeni plants evaluated by

species). British journal of pharmacology, 82(1), 107.
JOSE, J. K., KUTTAN, R., & BHATTACHARYA, R. K.
(1998). Effect of

hepatocarcinogenesis and carcinogen metabolism. Journal of

Emblica officinalis extract on
clinical biochemistry and nutrition, 25(1), 31-39.

Ji, X., Khan, I., Mosjidis, J. A., Wang, H., & Livant, P.
(2005). Variability for the presence of pyrrolizidine alkaloids
in Crotolaria juncea L.Die Pharmazie-An International
Journal of Pharmaceutical Sciences, 60(8), 620-622.
Hausmann, W., & Tarnoky, A. L. (1966). Biochemical effects
of short-term treatment with carbenoxolone disodium. British
journal of pharmacology and chemotherapy, 26(2), 412.
Langman, M. J. S., Knapp, D. R., & Wakley, E. J. (1973).
Treatment of chronic gastric ulcer with carbenoxolone and
gefarnate: A comparative trial. Br Med J, 3(5871), 84-86.
Robert, A., Nezamis, J. E., Lancaster, C., & Hanchar, A. J.
(1979). Cytoprotection by prostaglandins in rats: Prevention
of gastric necrosis produced by alcohol, HCI, NaOH,
hypertonic NaCl, and thermal injury. Gastroenterology, 77(3),
433-443.



Dr. Reena R. Nelson Anthikat; ISAR ] Agri Biol; Vol-2, Iss-4 (Apr- 2024): 1-10

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.
56.

Moron, M. S., Depierre, J. W., & Mannervik, B. (1979).
Levels of glutathione, glutathione reductase and glutathione
S-transferase activities in rat lung and liver. Biochimica et
biophysica acta (BBA)-general subjects, 582(1), 67-78.
Lowry, O. H., Rosebrough, N. J., Farr, A. L., & Randall, R. J.
(1951). Protein measurement with the Folin phenol reagent. J
biol Chem, 193(1), 265-275.

SJ, K. (1980). Comparison of prostacyclin and prostaglandin
E_2 on gastric secretion, gastric release and mucosal blood
flow in dogs. Dig. Dis. Sci., 25, 673-679.

Problems of sex and fertility in “Probe editorial” Vol. XII,
No.4, 18-19, (1973) and Vol. I, Apr-June 53-59, (1973).

Basu in “Indian medicinal Plants”, part-l and 1V,
Sudindranath Basu at Panini Office, Ahmedabad pp-35 and
711, 1933.

Haravey, S. K. (1966). A preliminary experimental study of
diuretic activity of some indigenous drugs. Indian Journal of
Medical Research, 54(8), 774.

Dhar, M. L., Dhawan, B. N., Prasad, C. R., Rastogi, R. P.,
Singh, K. K., & Tandon, J. S. (1974). Screening of Indian
plants for biological activity: Part V. Indian Journal of
Experimental Biology, 12, 512-523.

46. S.S. Agarwalet al., J.Res. Ind. Med. Yoga Homoeop. 11
(1), 107, (1974).

Kokate, C. K., Purohit, A. P, & Gokhale, S. B. (1988).
Practical Pharmacognosy. 2 [sup] nd ed. New Delhi: Vallabh
Prakashan, 107.

K.H. Hosettman and A.. Marston in “Chemistry of Natural
Products, Saponins” pp-124.

Stahl, E. (1962). Thin-layer chromato-graphy. A laboratory
handbook. Thin-layer
handbook.

Wagner, H. S. Bladt and EM Zgainski, 1984, Plant Drug
Analysis.

M. Sridharet al., (1992).in “Indian Drugs (30) 4, 165-168,
K.V. Anathakumaret al., (1994). Indian Drugs 31 (7) 321-324,
K.M.Y aminet al., (1996). Fitoterapia, Vol. LXIII, No.1, 53-
56,

54. D’Amour in (1969). “Manual for laboratory work in

chromato-graphy. A  laboratory

mamalin Physiology”, London; the University of Chicago
press, pp-101-104,

P.G. Jayatilaket al., (1976). Ind. J. Surg. 1 : 12-15,

R.A. Turner in “Pharmacological screening Tests”, United
Kingdom Ed., Published by Academic Press Inc., (London)
Ltd., London, pp-302-04.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Sood, R. (2005). Medical laboratory technology. JAYPEE
BROTHERS PUBLISHERS.

Jordan, V. C. (1992). The strategic use of antiestrogens to
control the development and growth of breast
cancer. Cancer, 70(4 Suppl), 977-982.

Pollak, M. N., Huynh, H. T., & Lefebvre, S. P. (1992).
Tamoxifen reduces serum insulin-like growth factor | (IGF-
1). Breast cancer research and treatment, 22, 91-100.
Crowell, P. L., Chang, R. R., Ren, Z. B, Elson, C. E., &
Gould, M. N. (1991). Selective inhibition of isoprenylation of
21-26-kDa proteins by the anticarcinogen d-limonene and its
metabolites. Journal of Biological Chemistry, 266(26), 17679-
17685.

Roy, A. K., Dhir, H., Sharma, A., & Talukder, G. (1991).
Phyllanthus emblica fruit extract and ascorbic acid modify
hepatotoxic ~and renotoxic effects of metals in
mice. International journal of pharmacognosy, 29(2), 117-
126.

Agarwal, K., Dhir, H., Sharma, A., & Talukder, G. (1992).
The efficacy of two species of Phyllanthus in counteracting
nickel clastogenicity.

Thorat, S. P, Rege, N. N., Naik, A. S., Thatte, U. M., Joshi,
A., Panicker, K. N. S., ... & Dahanukar, S. A. (1995). Emblica
officinalis: a novel therapy for acute pancreatitis—an
experimental study. HPB Surgery, 9, 25-30.

Tarig, M., Hussain, S. J., Asif, M., & Jahan, M. (1977).
Protective effect of fruit extracts of Emblica officinalis
(Gaertn). & Terminalia belerica (Roxb.) in experimental
myocardial necrosis in rats. Indian Journal of Experimental
Biology, 15(6), 485-486.

JOSE, J. K., KUTTAN, G., GEORGE, J., & KUTTAN, R.
(1997). Antimutagenic and anticarcinogenic activity of
Emblica officinalis Gaertn. Journal of clinical biochemistry
and nutrition, 22(3), 171-176.

Jeena, K. J, Joy, K. L., & Kuttan, R. (1999). Effect of
Emblica officinalis, Phyllanthus amarus and Picrorrhiza
kurroa on N-nitrosodiethylamine induced
hepatocarcinogenesis. Cancer letters, 136(1), 11-16.

Nandi, P., Talukder, G., & Sharma, A. (1997). Dietary
chemoprevention of clastogenic effects of 3, 4-benzo (a)
pyrene by Emblica officinalis Gaertn. fruit extract. British
journal of cancer, 76(10), 1279-1283.

Xu, G. P., Song, P. J., & Reed, P. I. (1993). Hypothesis on the
relationship between gastric cancer and intragastric
nitrosation: N-nitrosamines in gastric juice of subjects from a

high-risk area for gastric cancer and the inhibition of N-



Dr. Reena R. Nelson Anthikat; ISAR ] Agri Biol; Vol-2, Iss-4 (Apr- 2024): 1-10

69.

70.

71.

72.

73.

nitrosamine formation by fruit juices. European journal of
cancer prevention, 2(1), 25-36.

Jeena, K. J, Joy, K. L., & Kuttan, R. (1999). Effect of
Emblica officinalis, Phyllanthus amarus and Picrorrhiza
kurroa on N-nitrosodiethylamine induced
hepatocarcinogenesis. Cancer letters, 136(1), 11-16.

Arunabh Bhattacharya, A. B., Abhijit Chatterjee, A. C,,
Shibnath Ghosal, S. G., & Bhattacharya, S. K. (1999).
Antioxidant activity of active tannoid principles of Emblica
officinalis (amla).

Venkateswaran, P. S., Millman, I., & Blumberg, B. S. (1987).
Effects of an extract from Phyllanthus niruri on hepatitis B
and woodchuck hepatitis viruses: in vitro and in vivo
studies. Proceedings of the National
Sciences, 84(1), 274-278.

LEE, C. D., Ott, M., Thyagarajan, S. P., Shafritz, D. A., Burk,
R. D., & Gupta, S. (1996). Phyllanthus amarus down-

MRNA

Academy of

regulates hepatitis B virus transcription and
replication. European journal of clinical investigation, 26(12),
1069-1076.

Yeh, S. F., Hong, C. Y., Huang, Y. L., Liu, T. Y., Choo, K.
B., & Chou, C. K. (1993). Effect of an extract from

Phyllanthus amarus on hepatitis B surface antigen gene

10

74.

75.

76.

77.

78.

79.

expression in human cells. Antiviral
research, 20(3), 185-192.
Jayaram, S., & Thyagarajan, S. P. (1996). Inhibition of

HBsAg secretion from Alexander cell line by Phyllanthus

hepatoma

amarus. Indian Journal of and
Microbiology, 39(3), 211-215.

Tea Keth Nara, T. K. N., Gleye, J., Cerval, E. D., & Stanislas,
E. (1977). Flavonoids of Phyllanthus niruri, Phyllanthus
urinaria, Phyllanthus orbiculatus.

Foo, L. Y., & Wong, H. (1992). Phyllanthusiin D, an unusual

Phyllanthus

Pathology

hydrolysable tannin from
amarus. Phytochemistry, 31(2), 711-713.
Chuang, S. E., Kuo, M. L., Hsu, C. H., Chen, C. R, Lin, J. K.,
Lai, G. M., ... & Cheng, A. L. (2000). Curcumin-containing
diet inhibits
hepatocarcinogenesis. Carcinogenesis, 21(2), 331-335.
Kuttan, R., Bhanumathy, P., Nirmala, K., & George, M. C.
(1985). Potential anticancer activity of turmeric (Curcuma
longa). Cancer letters, 29(2), 197-202.

Kasiram, K., Sakharkar, P. R., & Patil, A. T. (2000).
Antifungal activity of Calendula officinalis. Indian Journal of

Pharmaceutical Sciences, 62(6), 464-6.

diethylnitrosamine-induced murine



