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Abstract

Antilipidemic activity of several plants is well documented. The arecanut palm, 4reca catechu L. which
is grown mainly in several South and Southeast Asian countries is a valuable herbal medicine with lots of
pharmacological properties. The nuts of this palm are popularly chewed along with several other
ingredients, including the leaves or inflorescence of Piper betle, slaked lime, tobacco, etc. The extracts of
both nuts and leaves of areca palm are reported to decrease the level of plasma cholesterol and
triglyceride by inhibiting their absorption in small intestine. It was reported that arecanut extract was
antilipidemic at a dose of 100mg/kg or more. The unsaturated fatty acid such as linoleic acid of arecanut
might be responsible for reducing cholesterol level as the cholesterol lowering effect of linoleic acid is
already established in human conditions. The nut of this plant is also reported to maintain healthy fat
metabolism and reduce the conversion of carbohydrates into fats, thereby decrease the body weight. On
the other hand, chewing of betel quid which contain several other ingredients such as betel leaf or
inflorescence, slaked lime, catechu, other condiments and even tobacco, is reported to increase
cholesterol and obesity in human being. It might be the synergistic activities of all these ingredients
which contributed for the elevation of cholesterol. Detailed studies on these lines are warranted before
coming to any solid conclusion.
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1. Introduction

Areca palm, Areca catechu L., is widely cultivated in several South and Southeast Asian
countries such as India, China, Bangladesh, Indonesia, Myanmar, Thailand, Malaysia,
Vietnam, the Philippines, etc. [l Its fruit or seed is called as arecanut, betel nut or ‘supari’. It
is a fibrous, ovoid drupe with a central ruminant endosperm or nut covered by pericarp (husk)
which is green in color when unripe and orange-yellow when ripe. The nut has a characteristic
astringent and slightly bitter taste 2. Some minimum processing of arecanut is being done in
most parts of India for its marketing. One type called as ‘red supari’ is obtained by boiling and
drying unripe dehusked nut at different stages of its maturity. Another type called as ‘white
supari’ is obtained by mere drying ripe nut and dehusking it later on [/,

The major constituents of arecanut are: polyphenols - mostly flavonoids and tannins (11.1 —
29.8%), polysaccharides (17.3 — 25.7%), proteins (6.2 — 9.4%), fats (8.1 — 15.1%), fibers (8.2 —
15.4%), alkaloids (0.11 — 0.24) and minerals (1.1 — 2.5%) 4. Polyphenols, which constitute a
large proportion of the nut, are responsible for its astringent taste. The mineral matter includes
calcium (0.05%), phosphorus (0.13%) and iron (1.5 mg/100g). It also contains Vitamin B6
(286.9 mg %) and Vitamin C (416.2 mg %) ] among the alkaloids present in arecanut,
arecoline is the main and physiologically the most active one and has a stimulating effect.
Polyphenols decrease with maturity, whereas polysaccharides, fat and fiber contents increase
with maturity of the nut (),

Since time immemorial, arecanut is being used for chewing as it is believed to have lots of
medicinal properties 7). These nuts are also being used as medicine in several parts of the
world including India, China and other South and Southeast Asian countries 82, In India, the
antiquity of chewing arecanut goes back to 650BC as mentioned in the work of Magha in
‘Shishupala Vadha’ U], In other countries such as Vietnam, the antiquity of arecanut even
goes back to the Bronze Age (', It has an important place in the ancient Indian system of
medicine such as Ayurveda, Unani and Homeopathy ['> 161, Chewing arecanut sweetens the
breath, removes bad taste from the mouth, strengthens the gums and checks perspiration ['7). It
1s traditionally used in a number of ailments due to its laxative, digestive, carminative, anti-
ulcer, anti-diarrheal, anthelmintic, anti-malarial, anti-hypertension, diuretic, prohealing,
antibacterial, hypoglycemic, anti-heartburn activities ['*:2!1. All the seven alkaloids (arecoline,
arecaidine, guvacine, guvacoline, isoguvacine, arecolidine and homoarecoline) present in
arecanut possess good drug-like properties 2%,
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2. Cholesterol lowering effects of arecanut

The cholesterol reducing properties of plants are well-

documented 2* 2%, Arecanut palm is not an exception to this.
Most of the direct studies using arecanut or its extract were
carried out on laboratory animals such as rats, mice and
hamsters.

The arecanut extract supplemented food was reported to
decrease the concentrations of plasma cholesterol and
triglycerides significantly in rats ). Feeding rats for six days
with food containing cholesteryl oleate (0.5g/100g body
weight) resulted in the increase of plasma cholesterol and
triglyceride concentrations by 13.6% and 15.9%, respectively,
compared with the pre-experimental values. When such food
was supplemented with arecanut extract, the figures were
reduced by 13.4% and 36.9%, respectively, compared with
the earlier values. The intestinal pancreatic cholesterol
esterase enzyme (pCEase) which is primarily responsible for
the absorption of cholesterol in small intestine was found to
be significantly lower in the group supplemented with the
arecanut extract (37.8%) than in the group with no
supplement of arecanut extract was given (83.2%). Hence,
arecanut extract may be useful as therapeutic for limiting
cholesterol absorption (2%,

It was also reported that the supplementation of water soluble
arccanut extract significantly lowered the absorption of
triglyceride and plasma lipid concentrations in rats fed with
high cholesterol diet *°. Further, the supplementation of
arecanut extract significantly lowered the activities of hepatic
and intestinal ACAT (acyl-CoA: cholesterol acyltransterase),
an intracellular protein involved in cholesterol metabolism (2
771 In another study it was noticed that arecanut extract (0.5%,
w/w) significantly reduced the absorption of intestinal free
cholesterol compared to that of the control group (8l The
absorbed cholesterol that appeared in the blood after an oral
feeding of free cholesterol was significantly lower in rats
supplemented with the arecanut extract compared with that of
the control. Thus, the arecanut extract by inhibiting the
activity of pCEase and intestinal ACAT effectively
demonstrated its cholesterol lowering ability.

Arecanut contains up to 15.1% fats and 15.4% fibers *l. The
fatty acids include lauric acid (19.5%), myristic acid (46.2%),
palmitic acid (12.7%), hexadecenoic acid (7.2%), oleic acid
(6.2%), linoleic acid (5.4%) with minor proportions of stearic,
decanoic and monoethylenic Cj, and Ci4 acids ?°. Both
arecanut oil (fatty oil) and arecoline were found to lower
cholesterol levels in rats B, They reported that feeding of a
low dose of arecanut oil (0.335g/kg) plus arecoline (3mg/kg)
significantly reduced the level of total cholesterol and
arteriosclerosis index and increased the level of high density
lipoprotein cholesterol in rats compared to control groups.
Both arecanut oil and arecoline played a synergistic role in
reducing cholesterol in these animals. The unsaturated fatty
acid such as linoleic acid of arecanut might be responsible for
reducing cholesterol level as the cholesterol lowering effect of
linoleic acid is already established in human conditions *'*%.
The arecanut also contains good amount of fibers which may
also contribute to lower cholesterol level as plant fibers are
known to reduce cholesterol levels in human being 131,

Apart from arecanut, its leaf extract also reduces cholesterol.
In a study on Sprague dawley rats, it was found that the
ethanolic extract of areca leaves at doses of 100mg and
200mg/kg signiticantly reduced (p<0.001) the triglyceride and
cholesterol levels when compared to the control group G4,
Several other solvent extracts (petroleum ether, chloroform
and methanol) of the leaves of areca palm were also found
effective in reducing cholesterol levels in diabetic wistar rats

as well P31,

In spite of these observations, certain conflicting results were
also reported on the hypolipidemic effect of arecanut. In a
study conducted by oral feeding of water suspension of the
nuts of arecanut to sprague dawley rats it was observed that at
a feeding dose of 30mg/day there was significant increase in
the concentration of total cholesterol compared to control, but
in the higher dose of 60mg/day there was no significant
difference B%. However in this study, higher doses (beyond
60mg) were not tried. It was already established that arecanut
extract was antilipidemic at a dose of 100mg/kg or more in
these rats (4. This shows that arecanut is active as
antilipidemic only at a dose of 100mg/kg or more.

3. Obesity management using arecanut

Obesity is a chronic disorder of carbohydrate and fat
metabolism. The main factors for obesity are either genetic or
manmade due to increased food intake especially fats, sugars
and salts but less of vitamins, minerals and other nutrients and
less exercise due to sedentary life style especially in urban
areas. It is characterized by abnormal or excessive fat
deposition in adipose tissue and certain internal organs such
as liver, heart, muscles, etc., leading to several chronic
diseases including diabetes, hypertension, cardiovascular
diseases and even cancer 7 3%, The chemical compounds
having anti-obesity potentials in plants are mainly flavonoids,
terpenoids, polyphenols, alkaloids, tannins, etc. &7,

A. catechu which is rich in tannins and alkaloids is one of the
herbal plants used in Ayurveda for the treatment of obesity 7
8] The nut of this plant is reported to maintain healthy fat
metabolism and reduce the conversion of carbohydrates into
fats (251, The chewing of this nut reduces false hunger and
augments exercise resulting in the reduction of excess body
fat and overweight. It was reported that arecoline and betel
nut extract inhibited the formation of lipid droplets in
adipocytes and reduced obesity [l It was noticed that in
animals such as hamsters, chewing betel quid or arecanut for
a continuous period of four months or more, there was
significant reduction in body weight 4V,

Contrary to these observations on arecanut, its common
chewing form, the betel quid is reported to increase
cholesterol and obesity in human being “" *I. It is a known
fact that the betel quid invariably contains, apart from
arecanut, several other ingredients such as the leaf,
inflorescence, fruit or stem of Piper betle, slaked lime,
catechu (Acacia catechu), certain spices, artificial sweeteners
such as saccharin and essences in different proportions I,
The betel quid is either chewed as such or chewed along with
a piece of tobacco (Nicotiana tabacum) as per individual
preterence. Though there are several such ingredients present
in betel quid, it is sad to note that most of the researchers
neither took care to study the effects of other ingredients nor
gave the details of such ingredients but blamed only arecanut
for all the adverse effects 47 3'). Probably it is the effects of
other ingredients of betel quid or the synergistic actions of all
the components which lead to the increase of cholesterol and
obesity in human being. Hence, proper studies may be carried
out to assess the effects of individual components of betel
quid and also their synergistic ¢ffects on human health before
tagging any one of the ingredients as harmful.

4. Conclusion

Hyperlipidemia and obesity are the two major health
problems of human being in modern days. Though several
synthetic chemical medications are presently advocated for
the treatment of such malady, the high cost and serious side
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effects of these drugs improved the scope for the invention of
effective plant products which are less costly and at the same
time equally effective with fewer side effects. Areca palm,
which is a reservoir of several useful phytochemicals is an
ideal choice for this. The knowledge on its cholesterol
lowering ability may be properly utilized for the benefit of
mankind.

5. References

L.

14.

Cheriyan H, Monoj Kumar K. Arecanut production
scenario in India. Indian Journal of Arecanut, Spices &
Medicinal Plants. 2014; 16(4):3-11.

Ananda KS. Botany. In: Arecanut. Eds: Balasimha D,
Rajagopal V, Central Plantation Crops Research Institute,
Kasaragod, Kerala, India. 2004, 7-50.

Selvan MT, Sivaraman K, Manoj Kumar K. Economics,
marketing and development. In: Arecanut. Eds:
Balasimha D, Rajagopal V. Central Plantation Crops
Research Institute, Kasaragod, Kerala, India. 2004, 259-
301.

Shivashankar S, Dhanaraj S, Mathew AG, Murthy SS,
Vyasamurthy MN, Govindarajan VS. Physical and
chemical characteristics of processed arecanuts. Journal
of Food Science and Technology. 1969; 6:113-16.

Bhat NT. Alternate uses of arecanut. Journal of
Plantation Crops. 1990; 17:72-80.

Annamalai SJK, Azeez S, Nayar NM. Alternative uses of
arecanut and utilization of by-products. In: Arecanut Eds:
Balasimha D, Rajagopal V. Central Plantation Crops
Research Institute, Kasaragod, Kerala, India. 2004, 224-
58.

Aman. Medicinal secrets of your food. - Areca nut,
Published by: Secretary, Indo-American Hospital, NR
Mohalla, Mysore-7, India. 1969; 700-02.

Kirtikar KR, Basu BD, An ICS. Indian medicinal plants.
ED: Blatter E, Caius JF, Mhaskar KS. Bishen Singh
Mahendra Pal Singh, Dehra Dun, India. 1918, 2547-49.
Shizhen L. Compendium of materia Medica, Book IV,
Category of fruits (III). Foreign Languages Press, 24
Baiwanzhuang Road, Beijing, China. 2003; 31:2805-10.

. Rahmatullah M, Mukti 1J, Haque AKMF, Mollik MAH,

Parvin K er al. An ethnobotanical survey and
pharmacological evaluation of medicinal plants used by
the Garo tribal community living in Netrakona district,
Bangladesh. Advances in Natural and Applied Sciences.
2009; 3(3):402-418.

. Tavera PDTH. The Medicinal Plants of the Philippines.

P. Blakiston’s Son & Co., Walnut Street, Philadelphia.
1901, 234-236.

. Peng W, Lie YJ, Wu N, Sun T, He XY, et al. Areca

catchu. Arecaceae: A review of its traditional uses,
botany, phytochemistry, pharmacology and toxicology.
Journal of Ethnopharmacology. 2015; 164:340-56.

. Rao MM. Introduction. In: The Arecanut Palm. (Eds:

Bavappa KVA, Nair MK, Kumar TP). Central Plantation
Crops Research Institute, Kasaragod, Kerala, India. 1982,
1-9.

Oxenham MF, Locher C, Cuong NL, Thuy NK.
Identification of Areca catechu (Betel nut) residues on
the dentition of Bronze age inhabitants of Nui Np,
Northern Vietnam. Jounal of Archaeological Sciences.
2002; 29:1-7.

. Arjungi KN. Areca nut: a review. Arzneimittelforschung

Drug Res. 1976; 26:951-56.

. Bhat KK. Alternative uses of arecanut as a food

ingredient. In: Future of Arecanut. Ed: Varmudy V.

~37~

21.

22.

23,

24.

23.

26.

27.

28.

29.

30.

3

32.

33,

Arecanut Research and Development Foundation®,
Varanashi Towers, Mission Street, Mangaluru, India.
2008, 266-79.

. Badanaje SB. Arecanut - medicinal and alternative uses.

Arecanut Research and Development Foundation®,
Varanashi Towers, Mission Street, Mangaluru 575 001,
India. 2008; 3-17.

. Ghayur MN, Gilani AH. Cardio-selective inhibitory

effect of the betel nut extract: possible explanation.
Pharmazie. 2006; 62:67-71.

. Jaiswal P, Kumar P, Singh VK, Singh DK. Areca catechu

L.: A valuable herbal medicine against different health
problems. Research Journal of Medicinal Plants. 2011;
5:145-52.

. Amudhan MS, Begum VH, Hebbar KB. A review on

Phytochemical and Pharmacological potential of Areca
catechu L seed. International Journal of Pharmaceutical
Sciences and Research. 2012; 3(11):4151-57.
Keshavabhat S, Mythri S, Ashwin D. Anthelmintic
property of arecanut Areca catechu Linn. A review.
Indian Journal of Arecanut, Spices & Medicinal Plants.
2016; 18(2):20-27.

Peng W, Lie YJ, Zhao CB, Huang XS, Wu N, ef al. In
silico assessment of drug-like properties of alkaloids
from Areca catechu 1. nut. Tropical Journal of
Pharmaceutical Research. 2015; 14(4):635-39.

Phadke AS. A review on lipid lowering activities of
ayurvedic and other herbs. Natural Product Radiance.
2007; 6(1):81-89.

Niveditha S, Hegde PL, Harini A. Hypocholesterolemia
plants - a review. International Ayurvedic Medical
Journal. 2014; 2(1):62-66.

Jeon SM, Kim HS, Lee TG, Ryu SH, Suh PG, et al
Lower absorption of cholestryl oleate in rats
supplemented with Areca catechu L. extract. Annals of
Nutrition and Metabolism. 2000; 44(4):170-76.

Byun SJ, Kim HS, Jeon SM, Park YB, Choi MS.
Supplementation of Areca catechu L. extract alters
triglyceride absorption and cholesterol metabolism in
rats. Annals of Nutrition and Metabolism. 2014;
5(6):279-84.

Choi MS. Supplementation of Areca catechu nut extract
alters lipid absorption in rats. Korean Journal of Lipid
and Arteriosclerosis. 2000; 12(1):63.

Park YB, Jeon SM, Byun SJ, Kim HS, Choi MS.
Absorption of intestinal free cholesterol is lowered by
supplementation of Areca catechu L. extract in rats. Life
Sciences. 2002; 70(16):1849-59.

Pathak SP, Mathur SS. The component acids and
glycerides of areca-nut Areca catechu fat. Journal ot the
Science of Food and Agriculture. 1954; 5(10):461-65.
Zhou W, Jiang A, Y1 PU, Zang H, Honghao R. Arecanut
oil with arecoline can enhance hypolipidemia in rats.
Journal of Medicinal Plants Research. 2011; 5(11):2143-
48.

Rassias G, Kestin M, Nestel PJ. Linoleic acid lowers
LDL cholesterol without a proportionate displacement of
saturated fatty acid. European Journal of Clinical
Nutrition. 1991; 45(6):315-20.

Terpstra AHM. Effect of conjugated linoleic acid on
body composition and plasma lipids in humans: an
overview of the literature. American Journal of Clinical
Nutrition. 2004; 79:352-61.

Brown L, Rosner B, Willett WW, Sacks FM.
Cholesterol-lowering effects of dietary fiber: a meta-
analysis. American Journal of Clinical Nutrition. 1999;



International Journal of Herbal Medicine

34

35.

36.

37

38.

39,

40.

41.

42.

43.

44,

45.

46.

47.

48.

69(1):30-42.

Sahane RS, Wankhade VM, Nandi P. Effect of Areca
catechu L. leaf extract on type II diabetes in rats.
International Journal of Biological and Pharmaceutical
Research. 2013; 4(10):731-37.

Mondal S, Bhattacharya S, Biswas M. Antidiabetic
activity of Areca catechu leaf extract against
streptozotocin induced diabetic rats. Journal of Advanced
Pharmacy Education & Research. 2012; 2(1):10-17.

Igbal MP, Mehboobali N, Haider G, Pervez S, Azam L
Effects of betel nut on cardiovascular risk factors in a rat
model. BMC Cardiovascular Disorders. 2012; 12(1):94-
100.

Verma RK, Paraidathathu TP. Herbal medicines used in
the traditional Indian medicinal system as a therapeutic
treatment  option for overweight and  obesity
management: a review. International journal of pharmacy
and pharmaceutical sciences. 2014; 6(2):40-47.

Sudan P, Jain UK, Sharma S, Kaur R. A critical insight
into role of herbal drugs in obesity. World Journal of
pharmacological research and technology. 2016; 4(2):59-
69.

Hsieh TJ, Hsiech PC, Wu MT, Chang WC, Hsiao PJ, et al.
Betelnut extract and arecoline block insulin signaling and
lipid storage in 3T3-L1 adipocytes. Cell Biology and
Toxicology. 2011; 27:397-411.

Chiang CP, Chang MC, Lee JJ, Chang JYF, Lee PO. et
al. Hamsters chewing betel quid or arecanut directly
show a decrease in body weight and survival rates with
concomitant epithelial hyperplasia of cheek pouch. Oral
Oncology. 2004; 40(7):720-27.

Guh JY, Chuang LY, Chen HC. Betel-quid use is
associated with the risk of the metabolic syndrome in
adults. American Journal of Clinical Nutrition. 20006;
83:1313-20.

Guh JY, Chen HC, Tsai JF, Chuang LY. Betel-quid use is
associated with heart disease in women. American
Journal of Clinical Nutrition. 2007; 85:1229-35.

Yen AMF, Chiu YH, Chen LS, Wu HM, Huang CC. et
al. A population-based study of the association between
betel-quid chewing and the metabolic syndrome in men'-
3, American journal of clinical nutrition. 2006; 83:1153-
60.

Yen AMF, Chen LS, Chiu YH, Boucher BJ, Chen THH.
A prospective community- population-registry-based
cohort study of the association between betel-quid
chewing and cardiovascular disease in men in Taiwan
(KCIS No.19)'2*. American Journal of Clinical Nutrition.
2008; 87(1):70-78.

Ramya M, Anuradha R. Biochemical changes in betel
quid chewers and non-chewers of Kakkarai, Thanjavur
district of Tamil Nadu. Asian Journal of pharmaceutical
and clinical research. 2015; 8(3):122-24.

JARC. Monographs on the evaluation of carcinogenic
risks to humans. Betel quid and arecanut chewing and
some arecanut derived nitrosamines 85 IARC, Lyon,
France, 2004.

Mannan N, Boucher BJ, Evans SJ. Increased waist size
and weight in relation to consumption of Areca catechu
(betel-nut); a risk factor for increased glycaemia in
Asians in east London. British Journal of Nutrition. 2000;
83(3):267-75.

Chang WC, Hsiao CF, Chang HY, Lan TY, Hsiung CA,
et al. Betel nut chewing and other risk factors associated
with obesity among Taiwanese male adults. International
Journal of obesity. 2006; 30:359-63.

49.

50.

51.

~38~

Lin WY, Sunyer FXP, Liu CS, Li TC, Li CI, et al. Betel
nut chewing is strongly associated with general and
central obesity in Chinese male middle-aged adults.
Obesity Silver Spring. 2009; 17(6):1247-54.

Tsai W, Wu M, Wang G, Lee K, Lee H, et al. Chewing
areca nut increases the risk of coronary artery disease in
Taiwanese men: a case-control study. BMC Public
Health. 2012; 12:162-68.

Shafique K, Zafar M, Ahmed Z, Khan NA, Mughal MA,
et al. Arecanut chewing and metabolic syndrome:
evidence of a harmful relationship. Nutrition Journal.
2013; 12:67-72.






