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Introduction
Arecholine, conventionally known as Arecoline [1], is the major 

product or extract of areca nuts. There are various types of chemical 
compounds found in the areca nut, but Arecholine is the major or 
dominant psychoactive compound, which has a number of effects 
on man [2]. Areca nut, or betel nut, is ranked fourth among the 
most commonly abused substance in the world [3]. Studies have 
shown the association of chewing areca nut with cancer in humans, 
particularly oral cancers [4,5]. Cancers of head and neck region are 
regarded as the 6thmost commonly occurring cancers in the world. 
However, in South and Central Asia, they are ranked as the 3rd most 
common types of cancer [6,7].

Background
Historically, the use of areca nuts dates back to around 4000 

years ago in Philippines, Thailand and Indonesia [8]. Their use is 
deeply incorporated into some of the most ancient traditions of 
world such as the Indian subcontinent, where areca nut or betel 
nut chewing habit is found to be a part of the Harappa Empire [9]. 
The use of areca nut is endemic to many countries and regions of 
world. It is used more extensively in South Asia and South-East 
Asia as compared to its use in Central Asia [8]. The combination of  

 
tobacco with areca nuts is a modern innovation; however it was not  
practiced in ancient times. Places like Penang in Malaysia, KoMak 
in Thailand, Guwahati in Assam (A state of India and Fua Maluka in 
Maldives, show the cultural, traditional and individual importance 
for areca nut, as they are named in their respective native languages.

Properties
Arecholine is an alkaloid in nature [2]. Like other alkaloids, 

it contains three major elements in its structure, namely Carbon, 
Hydrogen and Nitrogen. Among these elements, nitrogen is basic, 
which gives arecholine its alkaloid properties [10]. It is an oil-
like compound showing solubility to alcohol, ether and water [1]. 
There are a number of other chemical compounds found in areca 
nuts such as gallic acid, nipecotic acid, and etc. [11]. Among these 
compounds, Arecholine is the major alkaloid, which is extracted 
from areca nuts [2]. Arekolin, Taeniolin, Arecaidine methyl ester, 
and Methylarecaidin are some of the other common names by which 
Arecholine is known. Its chemical formula is C8H13 NO2, with an 
I.U.P.A.C. name of “methyl1-methyl-1,2,5,6-tetrahydropyridine-
3-carboxylate” and having a molecular framework as Aliphatic 
heteromonocyclic compound [10]. As arecholine is basic in nature, 
it forms salt when reacted with acid [12].
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Abstract

Habitual chewing of areca nut is the fourth most common drug habit in the world, after alcohol, nicotine and caffeine. Around 600 million people 
around the world practice it. A major extract from the nut is arecholine - an odourless oily liquid, which is a nicotinic based alkaloid. This is not only 
done for pleasure but also, as a traditional practice in many parts of the world - more specifically in South East Asia. Its traditional influence can 
be judged by the fact that many places have been named after the areca nut in their native languages. Regarding arecholine’s chemical structure, it 
has a basic nitrogen which gives it alkaloid like properties. The major source of arecholine is the areca nut which is grown as an agricultural crop in 
many countries and among these, India is the major cultivator. Being a muscarinic and nicotinic agonist, it has many significant uses, such as its use 
in slowing down the progression of Alzheimer’s, but due to its carcinogenic effects it has never been approved to be used commercially. 

Clinical evidence has indicated and proved that the use of areca nut causes several types of head and neck cancers, as to effects on intracellular 
levels of GSH, and on tumor suppressing gene P53 are quite evident. As a South Asian country, Pakistan is also suffering from this endemic habit of 
chewing areca nut and its devastating effect on general health. Due to its excessive use, Pakistan is now a part of those countries where oral cancer 
is very common. Several failed attempts have been made in the past to curb its use, but unless the Government of Pakistan takes any legislative step, 
these attempts can be made successful. Sadly, the government is silent on this condition and due to this, the private sector has to step in to fix this 
problem on their own.
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Sources
Arecholine comes from the areca nuts, which itself is a fruit of 

a palm tree [10] Specie of this palm tree is known as Areca catechu, 
and is commonly grown in Tropical Pacific, in regions of East 
Africa and more prominently in Asia. It is believed that it was first 
originated in a region which is now known as Philippines [13] Areca 
catechu has other common names such as areca nut palm, areca 
palm, Indian nut, betel palm and Pinang palm. In 2003, Food and 
Agricultural Organization also known as “FAO” which an agency of 
United Nations is, published a survey report, in which information 
regarding areca nut growing was given. In this report, it was stated 
that growing of areca nut has been elevated for the past couple of 
decades and many countries grow it as their major agricultural 
crop, among which India was listed as its largest producer [14]

Uses
Arecholine is a muscarinic and nicotinic agonist. In animal 

practices, it has shown effects as a parasympathomimetic and 
vermifuge drug [10]. Its effects are reported on M1, M2, M3 and M4 
subtypes of muscarinic receptors as a partial agonist [15-17]. Clinical 
trials of arecholine have shown marked effects on degenerative 
neuronal diseases, such as Alzheimer’s disease. When administered 
via intravenous (IV) route, arecholine has shown improvement 
in spatial and verbal memory of an Alzheimer’s patient [1]. It is 
also reported, that arecholine has shown therapeutic effects on 
dementia caused by Alzheimer’s [18], but its use as a therapeutic 
agent or drug has not been approved [1]. Arecholine is also useful 
in diseases such as Tardive Dyskinesia (TD), which is characterized 
by a cholinergic deficiency in the brain [19]. Other effects such 
as antianxiety, euphoric, arousing and sedative are also reported 
in multiple researches; it is also stated to be an aphrodisiac drug 
in some historical references [20,21]. Arecholine has also shown 
effects as an antiparasitic drug against helminth’s [22]. However, 
due to its carcinogenic properties, arecholine is not approved as a 
first line of drug for any for therapeutic purposes yet [23].

Arecholine A Carcinogen
Researches have shown Betel quid as the major factor of 

causing oral cancer [24], in which areca nut is the key component 
[25]. Arecholine is found to be the major carcinogen and etiological 
factor of cancer in areca nut [5,26]. Areca nuts have shown to 
cause different types of cancers such as oral, pharyngeal, and 
oropharyngeal cancer, and are also responsible for poor oral 
conditions and hygiene [27]. Comparative studies from India 
showed that the risk of oropharyngeal cancer increased to 
about 4 times in areca nut chewers as compared to non-chewers 
[28]. Another large-scale research showed that areca nut is also 
responsible for esophageal cancer [4]. Evidence has shown that 
areca nut used with tobacco increases the risk of cancer by multiple 
folds [28-30]. Stats for head and neck cancer are very high, ranking 
it as the 6thcommonly occurring cancer in world [6]. Whereas, 
in developing countries such as Pakistan, India, Srilanka and 
Bangladesh in South Asia, conditions are worse, where it is the most 
common cause of cancer [6,31]. Around 84% of oropharyngeal 
cancers are reported from developing countries, specifically from 

Asia [32]. Animal researches confirmed that, areca nut used alone 
or in a combination with tobacco cause cancer [33].

Mode of Action as A Carcinogen
Lab examination and studies have shown that Arecholine is 

an alkaloid that is a major precursor for four different types of 
N-nitrosamines. Among these four, two have shown positivity as 
carcinogens [34]. Arecholine has shown cytotoxicity, genotoxicity 
as well as growth limiting properties on different kind of cells in the 
human body. Specially, on oral mucosal fibroblast and keratinocytes 
of gingiva [35,36] Clinical evidences have shown its effects on 
cellular esterase and GSH levels where it is found that arecholine 
depletes both of them intracellularly within 24 hours of use [24] 
Extracts of areca nut have been recognized worldwide as key 
etiological factor for oral cancer due to their specific stimulation on 
prostaglandins and cyclooxygenase-2 pathway which creates a pro-
inflammatory condition in the mouth [37]. Arecholine also inhibits 
P53 gene and promotes proapoptotic genes which concludes its 
activity as a tumor formation promoting compound [38,39].

Conditions in Pakistan
Addiction of areca nuts is considered as the 4thmost common 

abusive practice after alcohol, nicotine, and caffeine throughout 
the globe [40]. Currently, a certain amount of Earth’s population is 
using areca nuts, and it is endemic in many parts of Asia, including 
Pakistan [41]. Areca nut is not separately chewed in Pakistan; 
rather it is served in the form of a quid known locally as ‘paan’. Paan 
also contains manganese, which is known to cause neurotoxicity, 
however, its affordability makes it appealing to the public [42]. 
Oral cancer is now one of the most commonly occurring cancers 
in South Asia. One in every four newly diagnosed cancers is oral 
cancer in Pakistan, Srilanka, Bangladesh and India [6,43]. In 2013, 
a local dental health camp was arranged in Karachi, where around 
30% patients were diagnosed with oral submucosal fibrosis. Out 
of these, 85% were daily chewers of areca nut and paan [44]. 
Researches have shown that the habit of chewing areca nut and 
associated products, such as paan and gutka, is also common among 
university students in Karachi, who claim that its use is fashionable.

Efforts from Pakistan
Oncologists in Pakistan have repeatedly stated that new cases 

of oral cancer are reported to have occurred in young teens and 
adults due to their heavy consumption of sweet areca nuts (supari 
or chalia), who mostly belong to the low socioeconomic class [45]. 
Researches and surveys have shown that populations of different 
areas of Pakistan are aware of the harmful effects of areca nut. 
In Islamabad 54% of population was well aware, and 29% were 
slightly aware, while in Karachi, 56-61% of population was aware 
about the dreadful outcomes caused by areca nuts [46]. The Punjab 
Food Authority (PFA) banned the use of areca nut in an attempt to 
address the problems caused by it. However, the Traders of Lahore 
Association challenged this ban in court just within a week of its 
implementation [47,48]. While in Sindh, a bill was presented in 
Assembly by the Sindh Health Department to completely ban areca 
nut and other harmful products in May 2017, but there has been 
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no update regarding the issue by the government [49]. Pakistan 
Medical Association (PMA) demanded the ban on areca nut in Sindh 
again in February 2018 [50]. Private sector of Pakistan, especially 
in Karachi, is working on various types of awareness programs and 
trainings to tackle this problem on their own [51]. 

Conclusion
The habit of areca nut chewing is now considered one of 

the most common addictions, with around 600 million people 
practicing it worldwide [52]. This habit is also endemic in Pakistan, 
which is rapidly increasing day by day in the country, especially in 
Karachi [40]. A significant population of Pakistan has indulged in 
this addiction. According to surveys, this habit can also be passed 
on to children [53], which puts the upcoming generation in great 
danger. Many doctors in the country have already recognized the 
condition [45]. Red splashes of residual areca nut can be seen 
around the streets [40], yet the Government of Pakistan has not 
taken strict measures to overcome this issue. The most affected 
people belong to the low socioeconomic class, who are unable to 
afford the costly treatment of cancer.
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