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Abstract

Background: Medicinal plants have been used countless times for curing diseases mainly in developing countries.
They are easily available with little to no side effects when compared to modern medicine. This manuscript encom-
passes information on ethnomedicinal plants in Champhai district, located in the North East Region (NER) of India.
The region lies within Indo-Burma biodiversity hotspot. This study will be the first quantitative report on the ethno-
medicinal plants used by the local tribes of this region. Knowledge of medicinal plants is mostly acquired by word of
mouth, and the knowledge is dying among the local youths with the prevalence of modern medicine. Hence, there is
urgency in deciphering and recording such information.

Methods: Information was gathered through interviews with 200 informants across 15 villages of the Champhai
district. From the data obtained, we evaluate indices such as used report (UR), frequency of citation (FC), informant
consensus factor (F,), cultural values (CVs) and relative importance (R) for all the plant species. Secondary data were
obtained from scientific databases such as Pubmed, Sci Finder and Science Direct. The scientific name of the plants
was matched and arranged in consultation with the working list of all plant species (http://www.theplantlist.org).

Results: Totally, 93 plant species from 53 families and 85 genera were recorded. The most common families are
Euphorbiaceae and Asteraceae with six and five species representatives, respectively. Leaves were the most frequently
used part of a plant and were usually used in the form of decoction. Curcuma longa has the most cultural value (27.28
CVs) with the highest used report (136 FC), and the highest Rl value was Phyllanthus emblica. The main illness catego-
ries as per Frequency of citation were muscle/bone problem (0.962 £, ), gastro-intestinal disease (0.956 F,.) and skin
care (0.953 F).

Conclusion: The people of Mizoram living in the Champhai district have an immense knowledge of ethnomedicinal
plants. There were no side effects recorded for consuming ethnomedicinal plants. We observed that there is a scope
of scientific validation of 10 plant species for their pharmacological activity and 13 species for the phytochemical
characterisation or isolation of the phytochemicals. This might pave the path for developing a scientifically validated
botanical or lead to semisyntheic derivatives intended for modern medicine.
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reports on medicinal plants as a source for drug discov-
ery. However, new diseases will likely continue to emerge
along with drug-resistant pathogens. This dynamic
nature of pathogens has constantly challenged research-
ers to look for alternatives. The past few decades have
witnessed the surge in ethnomedicinal plant research [1],
one of the reasons being that the natural products have
played an important role in the development of drugs,
contributing more than 50% of clinical drugs in the phar-
maceutical industry [2]. Further, the rapid growth in
human population has raised the demand which in turn
has increased the quest for novel plant resources, trigger-
ing a threat to natural resources [3].

Traditional knowledge and practices of herbal remedies
have been passed on to new generations over the centu-
ries and will continue to do so, with some variations tak-
ing place every generation. Plants have been the essential
source for therapeutic regimes since ages, and traditional
practices are proved to have little known side effects
besides their low cost and easy availability. India has
been well known worldwide for its indigenous traditional
pieces of knowledge and practices from ancient times,
through different systems of medicine such as Ayurveda,
Siddha and Unani [4]. Although more than 427 tribal
communities are having vast diversity of ancient tradi-
tions, still there has been criticism of ethnomedicines
due to regional variation, political and socio-economic
challenges [5]. Reports are stating that several plants have
been increasingly utilised by the indigenous people of
India [1]. Generally, in India, it was estimated that 6,000
species are used in traditional and herbal medicine which
represent about 75% of the needs of the third world, and
meanwhile, 3,000 plants were officially acknowledged
due to their medicinal values [6].

The healthcare system of India witnesses a wide vari-
ation encompassing urban and rural populations which
rely on both modern and traditional systems of medi-
cine. The recently implemented Ayushman Bharat Prad-
han Mantri Jan Arogya Yojana from the Commonwealth
Fund enables cashless secondary and tertiary care at pri-
vate facilities [7]. Besides, health insurance schemes also
exist for institutions and factories. Catering to the huge
population has its limitations, and thus, many of the ail-
ments are treated either by traditional healers or through
traditional knowledge and practices, especially in remote
areas. One such state in the North-Eastern part of India
is Mizoram.

Although some researchers [8—13] have documented
and identified several ethnomedicinal plants of Mizo-
ram mentioning their mode of preparation, usage, distri-
bution and habitat, they mostly reported from the core
areas of the cities. Their studies highlighted the qualita-
tive data. However, there are no in-depth ethnobotanical
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studies recorded in Champhai district. Therefore, the
present study aims to carry out a quantitative study using
different cultural importance indices to assess the most
valued plants and document the ethnomedicinal prac-
tices involving medicinal plants of the Champhai district
of Mizoram, India. Their practical knowledge has been
established based on more than a century of credence
and observation.

Methods

Description of the study area

Mizoram lies within the Indo-Burma biodiversity hotspot
region and shares two international borders with Bang-
ladesh in the west and Myanmar in the east. According
to Champion and Seth (1968), Mizoram forests are clas-
sified into Tropical semi-evergreen forests, tropical wet
evergreen forests and mountain sub-tropical pine forests
[14]. The study area, i.e. the Champhai district, is clas-
sified as a rural area where healthcare facilities are rela-
tively poor which drives the people to rely on traditional
medicines. The traditional healers using medicinal plant-
based formulations for various ailments indicate that tra-
ditional medicines are still one of the mainstays in their
contemporary health care. It is felt that prospection and
research on the medicinal plants that play such an impor-
tant role in the health care of Mizo tribes need a more
intensified effort.

Champhai is one of the 8 districts in Mizoram, amidst
the North-East Region of India. It is located in the eastern
part of Mizoram, internationally bordered by Myanmar
and therefore becoming the main gate of trading for India
and Myanmar. It lies between 23.456° N latitude and
93.328°E longitude. The average annual rainfall is approx-
imately 1814 mm, and the temperature remains around
18.6 °C which is slightly colder than the rest of the state
during winter. The total land area is 3185.83 sq kilome-
tres at an elevation around 1678 m above sea level, popu-
lation density is 10 per sq kilometres (32,734). According
to an official Census (2011), Champhai reported a popu-
lation of 1,26,000, of which male and female were 62,357
and 63,388, respectively [15]. The study area was divided
into 15 village council areas (Vengthlang, Vengthlang
North, Venglai, Vengsang, Electric veng, Kanan, Kah-
rawt, Bethel, New Champhai, Zotlang, Hmunhmeltha,
Tualcheng, Ngopa, Khawzawl and East Lungdar) for
extensive data collection (Fig. 1). The majority of people
living in this area are Mizo tribe and use the Mizo dialect
in common.

Investigative method

In the field study, formal questionnaires were distributed
to each participant while having face to face interviews
at their residence. At least 16 people were interviewed
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Fig. 1 Location of the present study area: Champhai district, Mizoram, India
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in each village council area. Only those people who have
knowledge in the art of preparing medicines either for
their families or their neighbourhood were considered
for the interaction. The interactions primarily focussed
on their experience, type of dosage form, duration of
usage, any adverse effects observed and the source of
their knowledge about the plant and their parts used.
This information was then correlated with the scientific
data curated from related databases (Pubmed, SciFinder
and Science Direct). In most of the cases, the voucher
specimens were deposited (Herbarium, Mizoram Univer-
sity, Aizawl, Mizoram, India) for their authentication and
archiving.

Characteristics of demographic data

This demonstrated the socio-economic information
of the informant including qualities like age, sex, edu-
cation level and occupation. Using random sampling
method, 200 people (12—14 individuals from each village)
in the ages group of 18-71 years were interviewed, of

which 112 and 82 were males and females, respectively.
Respondents belonged to various professions while some
were students. Most of the informants do not engage in
full-time ethnomedicinal practice or as a profession. The
feature of demographical characteristics obtained in the
study is tabulated below (Table 1).

Quantitative analysis

Frequency of citation

Frequency of citation was used to further examine the
primary data by finding the sum of total citations/usage
reports for a particular species. The usage report is the
quotation of one plant by an informant [16].

Use value

Use value or UV is used to express the correlative impor-
tance of each particular plant species locally known and
was calculated by the following equation [17].
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Table 1 Demographic characteristics of informants (n=200)

Age Number In percent (%)

Demographic characteristics

18-30 42 21
31-50 69 34.5
51-70 76 38
71 above 13 6.5
Sex

Male 112 56
Female 88 44
Educational level

Primary 30 15
Middle 44 22
High School 56 28
Higher Secondary 32 16
University 38 19
Occupation

Self Employed (farmer, carpenter, bussiness) 70 35
Govt. Employed (teacher, bank, officer) 65 325
Unemployed Student, housewives) 65 325

UV:Z%

where ‘U] represents the number of citations of each spe-
cies by the informants and ‘%’ represents the total number
of informants in the study area. The larger the number of
citations, the greater is the use-value.

Informant consensus factor

. or ICF is used to represent the consistency of the
information among the informants, indicating whether
there were shared knowledge and concurrence in the
use of plants for treating the ailment category among
the plant’s users in the study area. It was calculated by
the following equation [18].

Nur - Nt

Fic =
ic Ny — 1

where ‘N’ refers to the number of users reports in each
illness category and ‘N, refers to the number of plant
species used for a particular illness category by all the
informants.

Further, F,. value with 1 or either close to 1 indicates
that a large number of informants had agreed on using
few plants for curing an illness category while low F;,
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value signified that there was an argument on using
medicinal plants to treat illness amidst the category.

Relative importance

When calculating RI, both the informants who men-
tioned the useful plant species and their various kinds of
uses are considered. So, it was calculated by the following
equation [19].

RI = NUC + NT

where ‘NUC’ refers to the number of illnesses use cate-
gory of each species divided by the total number of most
use categories among the species and ‘NT” refers to the
number of illness types of uses of each species divided
by the total number of most types of uses among the
species.

Cultural values
In this index, the use category is taken into account and it
was calculated by using the following equation [20].

CVs = UCs x ICs x » IUCs

where ‘UCs’ is the number of the used reports for each
species divided by the total number of use categories of
that species. ‘ICs’ is the number of informants who men-
tion each plant as effective divided by the total number
of informants, and }_IUCs is the number of informants
who report the use of each species divided by the total
number of informants.

Results

Demographic characteristics

All the 200 respondents were randomly selected from
15 village council areas interviewing at least 16 persons
in each area with no equal separation of male—female
ratio. Amongst them, the elderly in their seventies and
above occupied 6.5% only, while people between 31 and
50 years old occupied 34.5%. The average age among the
informants was 54 years. Mizoram is the second most
literate state in the country (2011 census), and all the
informants were literate having at least primary school
level education. Out of the total informants, 32.5% were
engaged in government jobs like teachers, officers, while
35% were self-employed like farmers, carpenters, skilled
workers, small businesses and the rest 32.5% of the
informants were unemployed including students and
housewives (Table 1).

Taxonomy identification
In the present study, 93 medicinal plant species belong-
ing to 53 families and 85 genera have been reported for
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treating various kinds of ailments. The most prominent
families were Euphorbiaceae with 6 plant species fol-
lowed by Asteraceae with 5 plant species and 4 species
each among Cucurbitaceae and Zingiberaceae. Liliaceae,
Fabaceae, Verbenaceae, Solanaceae, Rutaceae, Anac-
ardiaceae are with 3 species each while Orchidaceae,
Combrethaceae Theaceae, Arecaceae, Apocynaceae,
Musaceae, Rubiaceae, Scrophulariaceae, Lamiaceace,
Mimosaceae, Smilacaceae are with 2 species each and
other 34 families with one species each as shown in
Table 2. The high usage report of this large family like
Euphorbiaceae (6 species), Asteraceae (5 species) and
Zingiberaceae (4 species) occupied 10.8%, 9.2% and
8.35% of the total used report, respectively, indicating
that most people in the study area are inclined to use
plants that are easily available and abundant around them
(Table 2).

Frequency of usage of parts of plants

The most commonly used medicinal plants fell under
herbs (35.5%) followed by trees (33.3%), shurbs (18.3%)
and creepers (12.9%) as shown in (Fig. 2). Among the
parts, leaves, fruits and barks were mainly utilised by the
informants (Fig. 3). A detailed analysis concluded that
leaves (47%) followed by fruits (14%), barks (11%), seeds
(10%), rhizomes (6%), stems (4%), young shoot (2%), oil
(1%) and in some cases the whole plant (3%) were used
for ethnomedicinal purposes.

Mode of preparation and administration

The mode of formulation preparation or administration
was observed to be in the form of decoction (44.2%) fol-
lowed by paste (23%), raw (19.5%), juice (9.73%), pow-
der (1.77%) and others like maceration and oil (1.77%)
(Fig. 4.).

Usage analysis based on the treatment of ailments

The total number of user reports documented in this
study was 2717, in which all different illnesses were cat-
egorised into 16 groups using International Classifica-
tion of Primary Care (ICPC) with a slight modification.
Among the illness category, the gastro-intestinal disease
has the highest usage report (940) followed by skincare
(259) cardiovascular (222), kidney disease (196), hyper-
glycaemia (175), ENT (159), genito-urinary disease (139)
and so on as shown in Table 3.

Data analysis

Frequency of citation

Among the total number of user reports (UR) cited, Cur-
cuma longa L. (136 FC), Flueggea virosa (Roxb. ex Willd.)
Royle (126 FC), Psidium guajava L. (98 FC), Chromo-
laena odorata (L.) R.M. King & H. Rob. (87 FC), Mikania
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Table 2 Name of plant families with number of species and
used report

Family No of species No of used %
report

Euphorbiaceae 6 294 10.8
Asteraceae 5 250 9.2
Cucurbitaceae 4 82 3.02
Zingiberaceae 4 227 835
Liliaceae 3 76 2.8
Fabaceae 3 56 2.06
Verbenaceae 3 78 287
Solanaceae 3 83 3.05
Rutaceae 3 120 442
Musaceae 3 80 294
Anacardiaceae 3 79 291
Apocynaceae 2 53 1.95
Orchidaceae 2 14 0.52
Combretaceae 2 55 1.66
Meliaceae 2 54 1.99
Theaceae 2 28 1.03
Arecaceae 2 86 317
Rubiaceae 2 38 14
Scrophulariaceae 2 48 1.77
Lamiaceae 2 40 147
Mimosaceae 2 53 1.95
Smilacaceae 2 26 0.96
Bromeliaceae 1 49 1.8
Begoniaceae 1 37 1.36
Amaranthaceae 1 15 0.55
Betulaceae 1 7 0.26
Cannabinaceae 1 36 1.32
Apiaceae 1 29 1.07
Caricaceae 1 53 1.95
Fagaceae 1 17 0.63
Araceae 1 2 0.07
Dilleniaceae 1 22 0381
Discoreaceae 1 27 0.99
Caryophyllaceae 1 28 1.03
Eleagnaceae 1 31 1.14
Proteaceae 1 15 0.55
Malvaceae 1 4 0.15
Saururaceae 1 16 0.59
Convulvulaceae 1 37 1.36
Rosaceae 1 14 0.52
Campanulaceae 1 25 0.92
Myrsinaceae 1 4 0.15
Magnoliaceae 1 18 0.66
Clusiaceae 1 18 0.66
Moraceae 1 2 0.07
Bignoliaceae 1 37 1.36
Pandanaceae 1 24 0.88
Phyllanthaceae 1 48 1.77
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Table 2 (continued)
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Family No of species No of used %
report
Plantaginaceae 1 36 132
Myrtaceae 1 98 361
Polypodiaceae 1 12 044
Punicaceae 1 31 1.14
Poaceae 1 15 0.55
Tree 33.33
Creeper 129

0 10 20 30 40

Fig. 2 Percentage of plants habit
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Whole Pla

¥

Fig. 3 Percentage of parts used

micrantha Kunth. (82 FC), Citrus limon (L.) Osbeck (68
FC), Carica papaya L. (53 FC), Ananas comosus (L.)
Merr. (49 FC), Sarcococca pruniformis Lindl. (49 FC),
Phyllanthus emblica L. (48 FC), Rhus chinensis Mill. (45
EC), Clerodendrum glandulosum Lindl. (44 FC), Senecio
scandens Buch- Ham. ex D. Don (43 FC) were those spe-
cies having the highest FC (Table 4).

Plant use value

From the UV value evaluation, Curcuma longa L. (0.68),
Flueggea virosa (Roxb. ex Willd.) Royle (0.63), Psidium
guajava L. (0.49), Chromolaena odorata (L.) R.M. King
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Fig. 4 Distribution of formulation usage

& H. Rob. (0.43), Mikania micrantha Kunth. (0.41), Cit-
rus limon (L.) Osbeck (0.34), Carica papaya L. (0.26),
Ananas comosus (L.) Merr. (0.24), Sarcococca pruni-
formis Lindl. (0.24), Phyllanthus emblica L. (0.24), Clero-
dendrum glandulosum Lindl. (0.22), Rhus chinensis Mill.
(0.22), Senecio scandens Buch- Ham. ex D. Don (0.21)
were reported to have the highest use value (UV).

Informant consensus factor

We calculated the informant consensus factor by catego-
rising the reported illness into 16 ailment groups along
with the number of users report and taxa (Table 5). In
our study, F;. values ranged from 0.866 to 0.962 which
were all close to 1.

Relative importance and cultural value

Results of top-ranking species in terms of both indices
of relative importance and cultural value are given in
Table 6. This study elucidates the highest cultural val-
ued species and relative importance species utilised by
the inhabitants of the study area. In general, the evalu-
ated values were quite high in case of CVs and an average
value of RI (0.607+0.38) clarified that the versatile spe-
cies, i.e. Phyllanthus emblica (R1=2) was 3.3 times more
relevant than the rest of the listed species.

Correlation and validation studies
An attempt was made to compare the use of all the
medicinal plants reported by the informants with the
previous papers published for their biological activity or
ethnomedicines (Table 4). According to the studies con-
ducted by Cakilcioglu et al., 2011, it was stated that if a
medicinal plant has been reported for similar use in other
parts of the world, its pharmacological effect could be
more easily known [209].

The use of crude juice of Allium cepa L. showed a sig-
nificantly higher hair growth rate than tap water when
applied twice a day for two months which corroborated
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Table 3 Usage analysis with illness category and their term
lliness categories Medical term Local term Frequency
of usage
Dental Care (DC) Tooth decay Hamuat/Hanget 57
Toothpaste Hanawhna
Skin Care (SC) Pimple, burn, Face pack, boil, chickenpox, Measles,  Bawl, Kang, Sentut, Khawihli, Awmvel, Tangseh 259
Herpes Hmai chiahna,
Hair Care (HC) Growth enhances, shining, hair fall Sam thatna, Sam tletna, Sam tla 16
Eyes/Nose/Ears/Mouth (ENT)  Otorrhoea, eye itching, Sinusitis, Tonsilitis Beng kherh, Mit thak, Sinus, Tonsil 159
Genito-urinary Disease (GUD)  Delivery pain, placenta discharge, urine retention Nau neih zawh hlam tlakna / na, Zun in 139
Kidney Disease (KD) Nephrolithiasis, kidney failure Kal a lungte awm, Kalna, Kal a hnai awm 196
High glucose level (HGL) Diabetes type | &I Zunthlum 175
Cancer Disease (CD) Breast cancer, Leukaemia, lung cancer, etc. Hnute Cancer, Thisen cancer, Chuap cancer leh 75
dangte
Liver Problem (LP) Jaundice, Hepatitis B & C, cholelithiasis, Malaria Thinlian, Hepatitis, Malaria, Mit a lungte awm 100
Cardiovascular Problem (CP)  Hypertension, Heart problem Bp sang leh hniam, lung thalo 222
Muscular/Bone Problem (MBP) Rheumatoid, Arthritis, Sciatica Ruh seh/Sehpui, thana, Scaitica 81
Respiratory System illness (RSI)  Cold, Cough, Asthma, lung disease Hritlang, Awmna, Khuh, Thawhah 42
Gastro-intestinal Disease (GID)  Ulcer, stomach pain, Dysentry, Diarrhoea, Diges- Ulcer, Pumna, Ek khal, Pile na, Puar nuamlo, Khaw- 940
tion, Hemorrhoid, Constipation, Intestinal worms, thalo, Santen, Rul hlut, Internal bleeding
internal bleeding
Wound healing (WH) Inflalmation Pem thar /Pilh damdawi, Pan, vung 126
Poisonous Bites (PB) Snake bite, Scorpion bite, dog bite, Wasp sting Rul chuk, Ui seh, Khuai zuk, Khawmual kaikuang 45
seh
General Health (GH) Fever, Headache, cold, Immuno-booster, Energy Luna, Khawsik, Taksa chakna, Hriselna 81
booster, etc
Total 2717

the present report of hair regrowth [22]. Metallothionein,
an antioxidant protein present in Aloe vera (L.) gel, has
been reported to have a protective effect against UV and
gamma radiation damage to the skin. It scavenges free
radicals by preventing the suppression of glutathione
peroxidase and superoxide dismutase in the skin [30].
So, this validated the used of A. vera for skin care and
burning by the Mizo tribes. In the present study, Betula
alnoides Buch- Ham. ex D. Don has been used as tooth-
paste for whitening teeth while it was proved that 80%
methanolic bark extract had the potential a-glucosidase
inhibitory effect that prevent the (98.4%) at 40 pg/mL
concentration [2]. Cajanus cajan (L.) Millsp is used
effectively in Champhai district to treat jaundice and
intestinal worms. To certify this, the methanolic extracts
showed hepatoprotective activity in Swiss albino mice
by inducing carbon tetrachloride (CCl,) that cause liver
damage. It lowers the serum levels of glutamate pyruvate
transaminase (SGPT), or alanine aminotransferase (ALT)
aspartate aminotransferase (AST) or serum glutamate
oxaloacetate transaminase (SGOT) significantly [58].
When the aqueous extracts of Carica papaya L. and
Ananas comosus L. were given to Spraque Dawley rats
orally at doses of 5 and 10 mg/kg, both possessed mild
to strong diuretic activity. Careful measure should be

taken when using these plants as increase in the level of
urinary K™, serum BUN and creatinine were mentioned
[71]. This validated the used of C. papaya and A. como-
sus in kidney disease and urinary infection. The contem-
porary reports showed that Drymaria cordata (L.) was
used as an instant pain killer for rheumatism; meanwhile,
the scientific study also demonstrated that the aqueous
whole plant extract exhibited analgesic and antipyretic
properties at doses of 100, 200, and 400 mg/kg p.o medi-
ated through peripheral and central mechanisms [210].
The latex water-soluble fraction of Euphorbia royleana
Boiss. showed dose-dependent anti-arthritic and anti-
inflammatory effects in rats and mice administered
through gavage at doses of 50-200 mg/kg having more
than 1500 mg/kg oral LD; in both [135]. Dose-depend-
ent and significant decline in the number of abdominal
constrictions induced by intraperitoneal administration
of acetic acid was observed in methanol extract of Lab-
lab purpureus (L.) Sweet. at a dose of 200 mg and 400 mg
exhibited far better analgesic activity than 200 mg aspirin
per kg of body weight [211].

Colocasia esculenta (L.) Schott and Elaeagnus caudata
Schltdl. ex Momiy. were declared to use to discharge pla-
centa after birth and to treat vaginal discharge (Lochia)
for women in present study. Besides this record, in
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Table 5 Informant consensus factor with their used report in  Table 6 Species with high cultural values and relative
each of an ailment category importance
lliness categories No.of used No of taxa F, CVs RI

ic

report
Dental Care (DC) 57 8 0.875
Skin Care (SC) 259 13 0.953
Hair Care (HC) 16 3 0.866
Eyes/Nose/ Ears/Mouth (ENT) 159 9 0.949
Genito-urinary Disease (GUD) 139 9 0.942
Kidney Disease (KD) 196 15 0.928
Endocrinal Disorder (ED) 175 12 0.936
Cancer Disease (CD) 75 5 0.945
Liver Problem (LP) 100 7 0.939
Cardiovascular Problem (CP) 222 14 0.941
Muscle/Bone Problem (MBP) 81 4 0.962
Respiratory System illness (RSI) 42 5 0.902
Gastro-intestinal Disease (GID) 940 42 0.956
Wound healing (WH) 126 10 0.928
Poisonous Bites 45 5 0.909
(PB)
General Health (GH) 81 10 0.887

2717

Cachar hills district of Assam, India, 5 ml of Elaeagnus
caudata fresh root extract diluted in 10 ml of fresh water
was also administered orally once a week to prevent mis-
carriage during pregnancy although there is no scientific
study to backup this claim [118]. Apart from present
report in Jamaica, Mikania micrantha Kunth. was most
popularly used too for wound healing and its extract
showed anti-inflammatory and antimicrobial activ-
ity against common pathogens, namely Escherichia coli,
Staphylococcus aureus and Streptococcus sp. [212]. The
decoction of Psidium guajava leaf was effectively used for
diarrhoea which already proved to have antidiarrhoeal
and protein conservative effects in diarrhoeal rats at a
dose of 50 and 100 mg/kg of body weight. It increased
the kidney weight and concentration of sodium, potas-
sium and chloride significantly [213]. In the animal study
of anti-urolithialic activity of Solanum nigrum, the fruit
hydroalcoholic extract elicited potent activity against
calcium oxalate urolithiasis effected by ethylene glycol
through tumour necrosis factor adiponectin stimula-
tion and alpha inhibition, also maintained the balance
between stone promoter and inhibitor such as calcium
and magnesium, respectively [214]. Thus, this authenti-
cated the used of S. nigrum for removing kidney stone by
the Mizo tribes in India.

Anoectochilus brevilabris Lindl,, Begonia inflata C.B.
Clark, Dysoxylum excelsum Blume, Embelia vestita
Roxb, Ensete glaucum (Roxb.) Cheesman, Gomphogyne

Curcuma longa (27.28) Phyllanthus emblica (2)

Flueggea virosa (16.0) Carica papya (1.85)
Embelia vestita (13.12)
Psidium guajava (11.64)
Citrus limon (7.16)

Mikania micrantha (6.72)
Chromolaena odorata (3.40)
Euphorbia milii (3.17)
Sarcococca pruniformis (2.82)

Senecio scandens (1.54)
Ananas comosus (1.54)
Oroxylum indicum (1.38)
Chromolaena odorata (1.37)
Allium sativum (1.23)

Ensete superbum (1.23)
Centella asiatica (1.23)
Measia indica (1.23)
Solanum violaceum (1.21)

Clerodendrum glandulosum (1.93)
Rhus chinensis (1.82)

Mimosa pudica (1.129) Capsicum annuum (1.07)

CVs, caltural value; R, relative importance

cissiformis Griff., Helicia robusta (Roxb.) R. Br. ex Blume,
Laurocerasus undulata (Buch- Ham. ex D. Don) M.
Roem. and Lobelia angulata G. Forst., Sarcococca pruni-
formis Lindl. were the plants that did not have biological
activity reported previously which means that there is no
scientific validation to support their application. There-
fore, these plants were especially recommended in carry-
ing out further investigation.

In addition, we compiled the secondary metabolite
isolated chemical constituents done by several research-
ers for all the documented plants in the present study.
Further investigation revealed that secondary metabo-
lites from 13 plant species that have neither less nor
none chemical compound isolated or identified—Anoec-
tochilus brevilabris Lindl., Begonia inflata C. B. Clark.,
Castanopsis tribuloides (Sm.) A. DC., Combretum wal-
lichii DC, Elaeagnus caudata Schltdl. ex Momiy., Embe-
lia vestita Roxb., Ensete glaucum (Roxb.) Cheesman,
Gomphogyne cissiformis Griff., Helicia robusta (Roxb.)
R. Br. ex Blume, Laurocerasus undulata (Buch- Ham. ex
D. Don) M. Roem., Lobelia angulata G. Forst., Pandanus
odorifer (Forssk.) Kuntze, Sarcococca pruniformis Lindl.
(Table 4) which will surely have great potent on ethnop-
harmacological study.

Discussion

According to our findings, women practitioners (44%)
were less than men (56%) which may be explained partly
by the low sex ratio of the district; however, it can be
assumed that women play lesser role in ethnomedici-
nal practices [215, 216]. Among self-employed, farmers
account for 58.5%, business persons 34.2% and carpen-
ters were 21.4%. Farmers represented the highest per-
centage as they often lack access to modern healthcare
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facilities due to various issues ranging from financial,
transportation and higher education. These issues forced
them to rely on traditional medicines, cultivating and
utilising them more regularly than others and some-
how playing a big role in conservation too. Through this
study, we observed that young informants like students
around 18 to 25 years old have little expertise in prac-
ticing ethnomedicine and utilised them rarely as com-
pared to elder informants. This may be due to change
in mentality brought by education to rely only on pre-
scribed medicines. Further, the results of the usage of
plants dominated by the families were followed and con-
firmed the work done by some researchers stating that
greater the plants grew in the study area the more it will
be favourably and commonly used [217]. This supports
the non-random plant selection hypothesis by Moer-
man 1979 [218]. Large families such as Asteraceae and
Euphorbiaceae were most utilised while Orchidaceae and
Poaceae were underutilised (low used report). However,
due to non-random selection, small families like Cucurbi-
taceae and Zingiberaceae became over-represented (high
used report). Thus, this implies that medicinal plants are
not selected randomly by the inhabitants of Champhai
district but are utilised based on their cultural and tradi-
tional knowledge [219]. In the present study, we laid out
the only accepted botanical names by “The Plant List’ and
their family, local name, habit, mode of preparation and
ailments as illustrated in Table 4.

Out of 93 species, 40 were cultivated species, whereas
53 were found in the wild. There were also 6 invasive alien
species most notably Chromolaena odorata and Mikania
micrantha which were commonly used to treat wounds
topically. This is because wounds are the most common
form of injury and these two species can be found almost
everywhere [219]. The frequent use of herbaceous plants
as medicines among the informants was due to their
richness, abundance as well as their ability to grow easily
in nature. Meanwhile, many parts of the world have been
commonly using herbs as their medicinal ingredients due
to their wide range of medicinal properties [220]. Leaves
are the most utilised part of the plants due to their ease
off collection as compared to their underground part. It
is also the active site of photosynthesis accompanied by
the production of metabolites [1, 221]. In addition, leaves
can be easily prepared and stored. It can be dried quickly
under the sun in lesser amount of time than other parts
like stem, bark and rhizome.

Similarly, it is also reported that decoction was the
most common preparation method for herbal medicine
while in some other tribal community [3], preparation
of paste was the most common method applied [1, 216,
222]. For decoction the plant part was washed thoroughly
and boiled with water administering the juice orally,
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whereas for paste the materials were crushed or rubbed
within palms and applied topically. To make fine powder
plant parts were shade dried and ground. Intake of oral
administration and external topical formulation were the
main mode of administration used in traditional herbal
medicines which has also been previously reported [215,
223]. Regarding the duration of consumption of herbal
medicine, it depends on the illness whether it was short
term or long term. For instance, short-term illness like
cold, flu, stomach upset and skin problem, the consump-
tion period did not last more than 1 week. On the con-
trary, the long-term illness like diabetes, kidney failure
and heart diseases, the consumption period of plants
(e.g., Flueggea virosa) was much longer and last more
than a month and so on.

The inhabitants of the study area extensively exploited
medicinal plants to treat various illnesses and other
needs which have not been previously reported. For
instance, Anoetochilus brevilabris was used for pile treat-
ments, Betula alnoides as toothpaste, Capsicum annuum
to soothe and prevent scars from skin burns. Colocasia
esculenta to expel lochia, Euphorbia milii as antidiar-
rhoea, Lablab purpureus as a pain reliever, Mussaenda
macrophylla to stop internal bleeding and Parkia timo-
riana for treating baby umbilical cord. From this study it
was clear that among the informants, stomach problems
like ulcer, indigestion, diabetes, hypertension and kidney
problems were common illness resulting in high user rate
of consuming herbal medicines and similar record was
reported by Mahwasane et al., [224]. Further, skin prob-
lem like dermatitis which was the second highest usage
report was the highest ailment in most other tribal com-
munities like Malda district in West Bengal reported by
Saha et al. [225].

Generally, majority of the informants did not consume
the medicines prescribed by the Doctor’s prescribed
medicines along with their herbal medicine and claimed
that many plants like Sarcococca prumiformis (tonsil),
Psidium guajava (diarrhoea), Mikania micrantha (cut/
wound), Flueggea virosa (chicken pox), Elaeagnus cau-
data (veginal discharge) were really effective and most
importantly, none of them reported any adverse effect
such as vomiting, headache, nausea, allergic reactions
and/or skin rashes. Moreover, regarding the expenditure
on buying medicines, 38% of the informants usually pur-
chased their herbal medicines either in raw form (Allium
sativum, Allium cepa, Beta vulgaris) or in processed
form like juice (Citrus limon, Phyllanthus emblica, Cit-
rus aurantiifolia), fruits (Punica granatum, Phyllanthus
emblica, Cucumis sativus), and powder (Curcuma longa).
Concerned about the source of their knowledge, all the
informants reported that they have heard and learned
some of their information from their elders, family and/



Laldingliani et al. Journal of Ethnobiology and Ethnomedicine

or acquaintances. Besides these, 30% of the informants
have also gathered additional information through social
media and 10% through books, magazines and newspa-
pers. This documentation clearly showed that knowl-
edge and cultural practices of herbal medicines had been
shared through the indigenous community through word
of mouth.

Frequency of citation showed the sociocultural impor-
tance of medicinal plants to identify their therapeutic
value [16]. The FC value is directly proportional to the
use value (UV), the more FC value will increase the used
value significantly.

Curcuma longa L. is one of the main commercially
grown as seasoning plants in India. In Southeast Asia
including India and China, turmeric powder has been
used extensively for spice and colouring food material. It
had a wide range of medicinal value that curcumin was
the main bioactive chemical constituents [226]. C. longa
was a mandatory spice that each and every household
kept it that’s why the reason used report (UR) for medici-
nal value and cultural value (CVs) were high among the
informants. In case of CVs, the high value was due to a
greater number of the used report with lesser-used cat-
egories. The informants in present study reported that
Flueggea virosa have a prominent effectiveness against
diabetes (59 UR) and chickenpox (50 UR). The Mizo
tribes extensively used F. virosa and Embelia vestita Roxb.
plant to treat chickenpox and measles by bathing once a
day with the decoction of leaf mixed with water. Apart
from the degree of the used report, this index also attrib-
uted to the effectiveness of their use and importance.

Higher in the UV value indicates the more rate of
agreeing and sharing their knowledges and practices of
the medicinal plants among the informants [216]. Among
the Terai forest of western Nepal Curcuma longa L. was
also reported as the highest used value [227] similar to
this result.

The plants with low UV value were Colocasia esculenta
(L.) Schott, Eulophia nuda Lindl. and Ocimum ameri-
canum L., Maesa indica (Roxb.) A. DC, Morus mac-
roura Miq, Tectona grandis L.f., Hibiscus sinensis Mill,
Elaeis guineensis Jacq, Smilax perfoliata Lour with less
than 0.05 UV as shown in Table 4. Tectona grandis L.f.
was also described with very low UV value by Ayyanar
and Ignacimuthu as relevant to this result [1]. According
to Chaudhary et al. 2006, the plants with low used value
were in at risk of misrecollecting and passing on to the
young generation which might be gradually disappearing
[228]. On the other hand, the relevance of knowing the
plant used value was for the convenience of pharmaco-
logical study and their used reliability [229].

However, Rajakumar and Shivanna had mentioned that
the value of F,. depends on the accessibility of the taxa
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for the treatment of various diseases in the study area.
Muscle/Bone problem with 81 UR have the highest F;,
value of 0.962 followed by gastro-intestinal disease (GID)
with 940 UR and skin care (SC) with 259 UR (Table 5).
The lowest F,. value in the present study was the General
Health (GH) category (Cold, fever, immunity boost) with
0.887 which was still more than the previous maximum
F,. value report in Shimoga district, Karnataka, India
i.e. 0.77 in Liver complaints [230]. Most RI value (Phyl-
lanthus emblica) is considered to be versatile on its uses
which would also increase the importance of the plant
when it is used to treat more illnesses. The high RI values
of some species may be attributed to their abundance and
availability in the study area [19].

Overall, the quantitative analysis revealed that Cur-
cuma longa was the most relevant species with the high-
est used value, frequency of citation and cultural value
except in relative importance. This is due to the fact that
the RI value is independent of the number of informants
used report. On the conflict of these report, our study
indicated that there was high consistency of the indige-
nous informant knowledge in the practices of ethnomed-
icines and utilised the same plants to treat it.

Conclusions

The present study concluded that the native people in
the study area have their unique way of utilising medici-
nal plants to treat different kinds of ailments. We docu-
mented 93 valuable medicinal plants belonging to 55
families and 85 genera in which Euphorbiaceae and
Asteraceae family were the most widely used in the
area. This study supported the non-random selection
of medicinal plants hypothesis. Among the plants part,
leaves were the most commonly used. No new medicinal
taxa were reported, but this study is a first quantitative
report of ethnomedicine in this region and no inform-
ant had reported an adverse effect of herbal medicines.
Their traditional pieces of knowledge had been passed
on from their elders mostly through word of mouth. This
study also revealed that younger generations between the
ages of 18 and 30 have little to no knowledge of prepara-
tion of herbal medicines and their use as compared to the
older age groups. This is mostly due to the availability of
modern clinical drugs in the villages. Therefore, the tradi-
tional knowledge and practices of medicinal plants in the
study area are somehow at risk of dying. This is why it is
important to document the valuable knowledge as well as
for conservation of the taxa.

The use of quantitative indices was essential in the field
of ethnobotany to determine the most valuable plants
along with their role played in a particular culture and to
develop conservation initiatives. The plants which have
high usage report and frequency of citation were known
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to possess numerous phytochemical compounds. The
calculated informant consensus factor was extremely
high, which means that the acquired data can be used as
reference and reliable for ethnopharmacological study in
the future. Even though the remedial value of many high
cited plants has already been verified, there are still some
plants that need to be validated. Hence, they are strongly
recommended for further studies to develop alternative
drugs.
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