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ABSTRACT

Plants have been utilized by human beings from time immemorial not only to satisfy hunger and meet
nutritional needs, but also for purposes of medicine and prevention against diverse ailments. Plants contain
hundreds of secondary metabolites; lately, a number of these metabolites have been recognized by modern
science as to possess ability for preventing occurrence of diseases like cancer, arthritis, and cardiovascular
disorders. Such plants and their secondary metabolites are described as preventive medicines, functional foods,
nutraceuticals or pharma foods. The indigenous peoples, through living in a natural state for thousands of years,
have developed a first-hand knowledge of plants that can be used both for therapeutic as well as preventive
purposes. The Chakmas form one of the largest tribal groups of Bangladesh residing in the south-eastern
forested regions of the country. Since they rely on plants for both treatment and prevention of diseases, it was
the objective of the present study to conduct a survey among the Chakma residents of Hatimara (south) village
in Rangamati district of Bangladesh to collect information on plants that they use as preventive medicine. Such
information, when scientifically assessed, can prove valuable in not only lowering medical costs and prevention
of diseases, but also can avoid side-effects of modern drugs, which are administered after a particular disease
has developed. It was observed that the Chakmas of Hatimara (south) village consumed 21 plants or plant parts
on a fairly regular basis to ward off various ailments. The Cucurbitaceae family provided the largest number
of plants (4), followed by the Zingiberaceae family with 3 plants. The various plants were consumed as
preventive measures against gastrointestinal disorders, malaria, lipoma, jaundice, gout, arthritis, helminthiasis,
dysmenorrhea, hypertension, liver function problems, spermatorrhea, scabies, typhoid, tonsillitis, schizophrenia,
and paralysis. Since these diseases are prevalent worldwide, it is expected that scientific studies conducted on
these plants can lead to a natural and more effective solution in prevention of a number of common as well
as debilitating diseases.
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Introduction

The association between human beings and plants possibly started from the first day of the advent of
human beings. Plants not only provide human beings with essential nutrition, but also provide medicinal values.
The indigenous people of various countries of the world, through their living amid nature, have first-hand
knowledge of the various benefits provided by plants, even though they may not be aware of the rationale or
the causes behind the benefits provided by any particular plant. From time immemorial, indigenous people have
used plants not only for treatment of various ailments, but also have used plants as preventive measures against
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occurrence of various ailments. Modern science has recognized this in recent times, and various plant-derived
products are now available commercially and are known as functional foods, nutraceuticals, preventive
medicines, or pharma foods. In fact, a functional food is generally defined to be ‘foods that provide health
benefit beyond its traditional content of nutrients”. Consumption of these plant products are presumed to
provide nutritional, therapeutic and preventive benefits, besides avoiding the side-effects of modern drugs,
which drugs may be effective from the sense of healing a disease but can cause at the same time numerous
deleterious consequences.

Recent scientific literature abounds with description of plants that provide health benefits on top of their
nutritional values. To cite only a few recent publications, the flowers of Hibiscus sabdariffa have been shown
to contain a good percentage of dietary fiber as well as high antioxidant capacity (Sáyago-Ayerdi and Goñi,
2010). The seed coat matter of finger millet (Eleusine coracana) has been shown to ameliorate hyperglycemia
and its associated complications in streptozotocin-induced diabetic rats (Shobana et al., 2010). Regular
consumption of polyphenols – secondary metabolites of plants, has been correlated with reduced risk of
cardiovascular diseases, diabetes, arthritis, and cancer in epidemiologic studies. Anthocyanins, another group
of plant constituents, have been reported to significantly increase serum antioxidant potential, when consumed
in diet (Saluk-Juszczak, 2010), and are regarded as components of functional food for cardiovascular risk
prevention.

The North American cranberry (Vaccinium macrocarpon) reportedly contains secondary plant metabolites
such as flavonols, flavan-3-ols, proanthocyanidins, and phenolic acid derivatives (Côté et al., 2010). All of
these compounds have the potential for increasing the antioxidant potential of serum in humans, and so can
contribute significantly to reduced risks of cardiovascular diseases, arthritis, cancer, and diabetes. Dietary
interventions conducted in overweight-obese post-menopausal women with increasing fruit and vegetable
consumption has been shown to significant weight loss (Lapointe et al., 2010). Notably such weight loss in
obese human beings can contribute significantly to reductions in development of cardiovascular disorders and
diabetes. Elderberry (Sambucus nigra) wine has been shown to be rich in phenolic compounds like quercetin
and kaempferol compounds, phenolic acids, and anthocyanins. A tight correlation was observed between total
phenolic content and antioxidative potential (Schmitzer et al., 2010). The hypolipidemic effect of bamboo shoot
oil obtained from Phyllostachys pubescens has been reported and the oil has been suggested to be a good
candidate for development as a functional food and nutraceutical for prevention of atherosclerosis and related
complications (Lu et al., 2010).

A number of plants and plant products have potential to be used as functional food for prevention of
cancer. These include cruciferous vegetables like cabbage and broccoli, Allium vegetables such as garlic and
onion, green tea, citrus fruits, soybeans, tomatoes, berries, and ginger. In fact, several compounds obtained
from these plants are currently in preclinical or clinical trials for cancer chemoprevention. The compounds
include genistein from soybeans, lycopene from tomatoes, brassinin from cruciferous vegetables, sulforaphane
from asparagus, indole-3-carbinol from broccoli, and resveratrol from grapes and peanuts (Gullett et al., 2010).
Nigella sativa (black cumin) is known to contain a number of pharmacologically important constituents. Its
fixed oil is rich in unsaturated fatty acids; the essential oil contains the antioxidants – thymoquinone and
carvacrol; the seeds contain proteins, alkaloids (nigellicines and nigelledine), and saponins (a-hederin). Taken
together, the components are known to ameliorate oxidative stress, induce apoptosis in various cancer cell lines,
reduce blood glucose, prevent complications from diabetes, and are effective in dyslipidemia and respiratory
disorders (Butt and Sultan, 2010).

The plant, Aloe vera, recently is getting increasing prominence as a functional ingredient in foods
(Rodríguez-Rodríguez et al., 2010). The edible fruits of a wild plant, Rosa canina, have been suggested to
replace synthetic additives in functional foods as a natural antioxidant (Egea et al., 2010). The fruits of bitter
melon (Momordica charantia) have been for centuries recommended by the Indian traditional medicine system
of Ayurveda as a functional food to prevent and treat diabetes and associated complications. The antidiabetic,
as well as the anti-tumor potential of the fruits is starting to get validated in scientific literature (Nerurkar and
Ray, 2010).

The Chakmas are an indigenous group of people inhabiting the hilly forested regions of south-eastern
Bangladesh. They have their own traditional medicinal practitioners, who use medicinal plants for therapeutic
as well as preventive purposes. Since this use has been going on for centuries, it was decided to document
the use of these plants for prevention of various diseases, as practiced by the Chakma tribal medicinal
practitioners. Accordingly, a survey was carried out at the Chakma village of Hatimara (south), which falls
in Rangamati district of Bangladesh. It was felt that proper documentation of such preventive medicinal plants
(otherwise known as functional food plants) can lead to further scientific studies, and if found effective, can
help in the effective reduction of diseases and health-related costs.
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Materials and Methods

Both Chakma traditional healers as well as Chakma residents of Hatimara village (south) were consulted
as to their use of medicinal plants for disease prevention purposes. Hatimara village falls within Rangamati
district in the south-eastern region of Bangladesh. The area is hilly and forested with primary and secondary
growth forests. The Chakmas cultivate on land that has been originally carved out of the forest by felling trees
and burning remaining vegetation, followed by terracing of the land. They cultivate paddy, vegetables, and
bananas on the cleared forest land. Women form the major labor force among the Chakmas. Besides
agriculture, women also participate in weaving clothes for their daily wear, and for selling outside the village.

The survey was conducted among the people interviewed with the help of a semi-structured questionnaire
and the guided field-walk method as described by Martin (1995) and Maundu (1995). Informed consent was
obtained from all persons interviewed. In the guided field-walk method, the informants took the interviewers
through forest regions from where they collected their plants, showed the plants, and mentioned their local
names and uses. Plant specimens were brought and identified at the Bangladesh National Herbarium at Dhaka.
All interviews were conducted in the Chakma language through the help of the village Headman, who was
conversant both in Chakma and the Bengali language, the latter language being spoken by the interviewers.
It was, however, observed that most Chakmas have in recent times picked up the Bengali language and could
speak more or less fluently in the language.

Results and Discussion

Both Chakma traditional medicinal practitioners as well as the various Chakma families interviewed of
Hatimara (south) village mentioned that they periodically consume a number of plants or plant parts.
Consumption of such plants, according to them, helps in the prevention of a number of diseases. This
precautionary measure is more adopted because the Chakma village lacks modern medical facilities, and their
traditional medicinal practitioners rely on medicinal plants for both therapeutic as well as preventive purposes.
To the Chakmas, the medicinal plants growing in the forest regions surrounding the village represents a vital
force that can lead them to lead a healthy and disease-free life, when properly used. As such, medicinal plants
were collected with care so as not to deplete totally the resources.

A total of 21 plants were observed to be used by the Chakmas for prevention of a variety of diseases.
Consumption of these plants depended on seasonal availability; however, a number of the plants were perennial
and could be found growing throughout the year. Since there was also a seasonal prevalence of diseases like
malaria and stomach disorders (these diseases mostly occurring during the rainy season), preventive plants
against these diseases were consumed just before the seasonal outbreak of rains. Plants were also consumed
by a person if the person was thought to have a greater probability of contracting that ailment. For that reason,
elderly people, who may be more susceptible to develop gout or arthritis, would take the necessary plants as
a precautionary measure against developing that ailment. It was observed that there was no fixed pattern behind
consumption of the plants. The tribal medicinal practitioners neither prescribed, nor did the general population
consume any fixed amount of plants for a certain number of days or weeks. Consumption depended rather on
the availability of the plants and continued for as long as the person consuming thought that it would be
beneficial for him or her. On the whole, though it was recommended by the tribal medicinal practitioners to
take the plants on a regular basis so long as the probability of occurrence of any disease lasted.

The 21 plants consumed by the Chakma people for disease prevention purposes were distributed into 15
families. The Cucurbitaceae family provided the largest number of plants (4), followed by the Zingiberaceae
family with 3 plants. Leaves and young shoots formed the most frequent plant parts consumed. However, out
of the three plants belonging to the Zingiberaceae family, the flowers of two plants were consumed for
preventive purposes. It is to be noted that these two plants, namely Curcuma longa and Zingiber officinale,
have their rhizomes used throughout Bangladesh as spices, and as such are widely cultivated. However, there
is no instance known to us, where the flowers of these two plants are consumed elsewhere in Bangladesh as
part of diet or for preventive purposes.

The mode of consumption of the plants differed to some extent. With a number of plants, like Spilanthes
calva or Commelina paludosa, the leaves were boiled, mixed with crushed peppers and taken. The addition
of peppers did not serve any therapeutic purposes; rather, peppers, particularly hot peppers were added to make
the dish more palatable and to impart a flavor to the dish. The juice of young leaves of Centella asiatica or
juice of leaves of Solena amplexicaulis was taken in the raw state. The fruits of Gymnopetalum cochinchinense
and Solanum torvum were cooked as curry and eaten; for the former, it acted as a preventive measure against
gastric ulcer, while for the latter, it acted as a preventive measure against leucorrhea, typhoid and tonsillitis,
suggesting that the fruits have antimicrobial properties. The barks and seeds of only one plant, namely Saraca
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asoca, were mashed and taken in the raw state as prevention for irregular menstruation and menorrhagia.

Table 1: Medicinal plants used for disease preventive purposes by the Chakma tribal residents of Hatimara (south) village of Rangamati district, Bangladesh.
Serial Number Scientific name Family Local name Parts used Disease(s) prevented Mode of use
1 Amaranthus spinosus L. Amaranthaceae Kada marech Leaf Abdominal pain, dysentery, Leaves are boiled, mixed with

fever, malaria, benign fatty crushed peppers and taken.
tumor (lipoma)

2 Centella asiatica (L.) Urban Apiaceae Minmini Young leaf Stomach disorder Juice of young leaves
is taken raw.

3 Alstonia scholaris (L.) R.Br. Apocynaceae Secchena shak Young leaf Constipation, jaundice, gout Young leaves are boiled and
mixed with crushed peppers
and taken as vegetable.

4 Spilanthes calva DC. Asteraceae Ozon shak Leaf Toothache, stomachache, The leaves are boiled, mixed
allergy, traumatic paralysis  with crushed peppers and

taken as vegetable.
5 Oroxylum indicum (L.) Vent. Bignoniaceae Honagulo Young pods Anthelmintic, carminative Young pods are cooked as 

curry dish and eaten.
6 Commelina paludosa Blume Commelinaceae Batbatte shak Leaf Dysentery The leaves are boiled, mixed 

with crushed peppers and
taken as vegetable.

7 Cucumis sativus L. Cucurbitaceae Chindire shak Leaf, young shoot Carminative, dysmenorrhea Leaves and young shoots are
(occurrence of painful cramps boiled, mixed with crushed
during menstruation)  peppers and taken.

8 Cucurbita maxima Duchesne Cucurbitaceae Shuguri shak Leaf, young shoot Carminative, dysmenorrhea Leaves and young shoots are
(occurrence of painful cramps boiled, mixed with crushed
during menstruation) peppers and taken.

9 Gymnopetalum cochinchinense Cucurbiatceae Tettol gulo, Fruit Gastric ulcer The fruits are
 (Lour.) Kurtz Tittolong shak cooked as curry and eaten.

10 Solena amplexicaulis Cucurbitaceae Paranga pada Leaf Jaundice Juice is taken orally.
(Lam.) Gandhi

11 Manihot esculenta Crantz Euphorbiaceae Shemei alu shak Young leaf Liver function disorders Young leaves are boiled
and eaten.

12 Cajanus cajan (L.) Huth. Fabaceae Dumor shumi pada Leaf, young fruit Arthritis The leaves and young fruits 
are either cooked in the form 
of curry or boiled and mixed 
with crushed peppers
and taken.

13 Saraca asoca (Roxb.) Fabaceae Moma gach Bark, seed Irregular menstruation,
W.J. de Wilde menorrhagia Barks and seeds are mashed 

and taken orally.
14 Hibiscus sabdariffa L. Malvaceae Amila Leaf, young shoot, flower Hypertension, stomach disorders The various parts of the plant 

are combined, boiled in water, 
and taken as soup.

15 Tinospora cordifolia (Willd.) Menispermaceae Joinno ludi Leaf Spermatorrhea, scabies Leaves are taken in
 Hook. f. & Thomson mashed form.

16 Piper chaba W. Hunter Piperaceae Borjatte bhut pan Leaf Schizophrenia, paralysis Leaves are taken in
mashed form.

17 Solanum torvum Sw. Solanaceae Tide begol bigi Fruit Leucorrhea, typhoid, tonsillitis The fruits are either cooked
as curry or boiled and mixed 
with crushed peppers
and eaten.

18 Diplazium esculentum Woodsiaceae Dhingi shak Leaf, stem Food poisoning, gout The leaves and stems of the
(Retz.) Sw. plant are cooked and taken as

vegetable.
19 Alpinia nigra (Gaertn.) Zingiberaceae Tara Rhizome Stomach problems Rhizome is cooked as a curry 

B.L. Burtt dish and taken.
20 Curcuma longa L. Zingiberaceae Olodo phul Flower Stomach disorders Flowers are mashed and

taken as vegetable.
21 Zingiber officinale Roscoe Zingiberaceae Ada phul Flower Jaundice, malaria, hyper-acidity Flowers are mashed and taken

as vegetable.

Prevention of gastrointestinal disorders was the major factor behind consumption of a majority of the
plants. This suggests that gastrointestinal disorders are major problems of the Chakma people, caused possibly
by living in forested areas with lack of proper sanitary facilities and quality drinking water. Some plants, like
Amaranthus spinosus or Spilanthes calva, on the other hand, were consumed as preventive measure against
occurrence of multiple and diverse diseases. The first plant was used as preventive measure for abdominal pain,
dysentery, fever, malaria, and lipoma, while the second served preventive purposes against toothache,
stomachache, allergy, and traumatic paralysis. Malaria is widely prevalent in the south-eastern districts of
Bangladesh (Haque et al., 2009), and two plants – Amaranthus spinosus and Zingiber officinale were consumed
by the Chakmas as preventive measures against occurrence of malaria.

Fever, diarrheal diseases, and malaria have been reported as the three most common illnesses among the
indigenous peoples of the south-eastern region of Bangladesh, which include the Chakma people (Ahmed,
2001). It has also been reported in the same study that nearly 60-70% of the indigenous people seek medical
treatment from unqualified allopaths, meaning tribal medicinal practitioners. A substantial number of the world
population also suffers from the afore-mentioned three ailments. Any sort of preventive measures against the
three ailments together with the other ailments against which preventive plants are consumed by the Chakmas
can not only reduce health costs, but also save the population from side-effects of many allopathic drugs. It
is therefore of the utmost importance that scientific studies be conducted on the preventive medicinal plants
used by the Chakmas so that cost-effective measures can be taken against the occurrence of a number of
debilitating as well as common diseases prevalent in the world.     
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