Indian Journal of Traditional Knowledge
Vol 18(4), October 2019, pp 758-768

Herbal plants for children diseases’ cure in Perambalur, Tamil Nadu, India
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The present study aims at identification and documentation of the medicinal plants which are traditionally used to
manage children diseases in Perambalur district of Tamil Nadu, India. Semi-structured interviews were used to collect
ethnomedicinal plants during the month of December 2017 and January 2018. Data was statistically analysed using Use
value (UV), relative frequency of citations (RFC), utility ratio (UR), relative information (RI) and informant agreement ratio
(IAR). Forty three medicinal plants which were identified and documented belong to 30 families. Most of the species belong
to Solanaceae and Leguminosae families. Most frequently used plant part and life form are leaves and herbs. Decoction
method was used for delivering the oral dose and oral intake was the major route used for administration. Ocimum basilicum
had highest UV, RFC, UR, RI and IAR. Maximum plant species were able to cure gastrointestinal diseases followed by
fever, liver disorders, respiratory disorders, dermatological problem, ENT problems, etc. The results of this study revealed
that Perambalur district has rich plant diversity and people have broad indigenous knowledge of role in curing children
diseases. Hence, further phytochemical, pharmacological and toxicological investigation on floras that scored highest RFC

and UV values is necessary for discovering new drugs.
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Children are more prone to viral, bacterial and
fungal infections due to low immune system.
Respiratory disorders, liver, urinary, kidney disorders,
gastrointestinal problems, dental related anomalies,
ear nose throat (ENT) diseases and eye infection are
some of the common diseases that occur in children
across the world. Diarrhea and malnutrition are
epidemic among children in Asia, South America and
African continents. In 2005, the United Nations (UN)
has reported that about 2.35 million (M) children
died in India, which is equivalent to 20% of the
world's under-five deaths, more so than any
other country (http://esa.un.org/peps/peps_interpolated-
data.htm; http://www.childinfo.org/mortality.html). Five
main causes which accounted for 62% of all children
deaths in India are pneumonia, diarrhea, premature
birth & low birth weight, infections of the neonate &
birth asphyxia and birth trauma. Hence, there is a
need to decrease infant and child morbidity and
mortality in India.

Various categories of human diseases are treated
using medicines from plants which are major sources
of medicines. Historically all medicines were
derived from plants, as plant parts or crude extracts,
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mixtures, etc. Herbal medicines harbour valuable
antimicrobial plant compounds and are potential
source for the anti-diarrheal drugs/medicines which
has been well documented'. As per a WHO report,
around 4 billion people have trust in the therapeutic
properties of herbal medicine and use them regularly
in developing countries>. In the developing
countries, the use of herbal plants is widely known
among the local people in rural areas whereas in
developed countries plants and their derivatives
contribute to 25% of the medical drugs. Plants serve
as the source for the development of a sizeable
number of drugs which are active against number of
diseases’ by the isolation of the active ingredient and
its subsequent modification.

Interestingly, Perambalur district of Tamil Nadu
has floristic biodiversity and secular knowledge on
healing properties of plants. To date, biochemical
composition has been systematically studied for only
less than 10% of the plants. Therefore, there is a need
to explore this district to document plant species,
traditional recipes, including preparation methods,
dose and mode of ingestion used for the treatment and
prevention of various health problems related to
children diseases using a quantitative approach. This
study is the first kind of report on children diseases
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from India to perform statistical analysis of data using
quantitative ethnobotanical indexes.

Material and methods

Description of the Study Area

Perambalur district is situated 10°54'North and
11°30'North and between 78°40'East and 79°30'East
at an elevation of 88 mamsl. The district has total area
of 1,752 km?. In 2011, the population was 5,65,223
and sex-ratio was 1003:1000 (female to males ratio).
The death rate at 7.7 as compared to that of the
birth rate which was at 21.6 The population density
was 281 persons’km?. The literacy rate was
65.88%. Ariyalur (east), Cuddalore district (north),
Tiruchirappalli  district  (south), = Namakkaland
Tiruchirappalli districts (west) surrounds this district
(Fig.1). The most predominant soils types are red
loamy and black soil. It has a semi-arid climate with
an average rain fall of 908 mm. Around 68% of
irrigated area is contributed by tube wells and wells.
Paddy, groundnut, sugarcane and millets are the major
crops grown in this district.

Field visits

The current study was carried out from December
2017 to January 2018. A total of 56 (45 females, 11
males) informants were interviewed from Perambalur
district of Tamil Nadu. Information about the plants
possessing medicinal properties against various
children diseases were collected from the traditional
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Fig. 1 — Map of Perambalur district

medicine men through discussions and interviews.
Data on medicinal activity of plants were collected
according to Jain and Rao (2014)*. Interviews were
performed in the local language (Tamil). Focus of the
questionnaire was on the traditional believes and
ethnobotanical claims of the people. In this present
study, medicinal plant species reported in vernacular
or local names by the local informants were collected
from the fields, identified (scientific name) and
photographed. Voucher specimens for herbarium
preparation were collected.

Plant identification

Herbal plants mentioned in this study were known
by their vernacular names and by the aid of floras™®
and specimens existing at the Rapinat Herbarium, St.
Joseph’s College, Tiruchirappalli, Tamil Nadu, India.
The name and family of the plants were further
validated with The International Plant Name Index
(IPNI). Habitat ecology of plants was verified with
the available Indian literatures on medicinal plants®.
The method of Jain and Rao (2014)* was followed for
herbarium preparation. The voucher specimens of
each plant were deposited for future reference in the
herbarium of Department of Botany, St. Joseph’s
College, Tiruchirappalli, Tamil Nadu, India.

Ailment Categories
Based upon the facts collected, the ailments were

characterized into 11 categories which include
treating  respiratory  problems,  gastrointestinal
disorder, eye related diseases, dermatological

problems, ENT diseases, liver disorders, fever and
circulatory diseases, urinary problems, Kkidney
problems and dental problems.

Data analysis

The plant species were listed alphabetically along
with their botanical name, vernacular name, family,
habit, plant part (s) used, route of administration, mode
of preparation and disease treated. To determine the
relative important of the plant species in the study area
the data was further analysed through 04 different
quantitative indices like RFC, IAR, RI and UV.
Use value (UV)

The relative importance of plants known locally
can be studied from the UV which is calculated using
the formula’

Uv=XUi/N
Where,

Ui = number of uses mentioned by each informant
for a given species and
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N = total number of informants

Relative Frequency Citation (RFC)

RFC is calculated by
_ FCs Y™ URi
R R

RFC is obtained by dividing the number of
informants mentioning a useful species (FC or
frequency of citation), by the total number of
informants in the survey (N). RFC value varies from 0
(plant without any use) to 1 (when all the informants
mentioning it as useful)®.

Relative Importance (RI)
The RI of different plant species is calculated as
follows’:

RI=PP+ AC

Where

PP = the number of reported specific ailments
attributed to a species divided by the maximum
number of properties attributed to the most
resourceful species

AC = the number of ailment categories treated by a
given species divided by the maximum number of
ailment categories treated by the most resourceful
species

The highest possible value for RI is 2, which
signifies the most versatile species with the maximum
number of medicinal properties'’.

Informant Agreement Ratio (IAR)

IAR for each species helps in estimating the
importance of the individual species'' which is
calculated by the formula:

IAR=n,-n,/(n,.;)

Where,

n, is the total number of citations registered for
species

n, is the number of illness categories that are
treated with this species

These values range between zero (when the number
of illness categories equals the number of citations) and
one (whereby all the participants agree upon the
exclusive use of the species for the particular illness)".

Results

Demographic data of informants

A total of 56 interviews (45 females and 11 males)
were carried out for this study for children diseases in
Perambalur district. The informants were separated

into 5 different age groups starting from 20 years to
more than 66 years. In the study area, informants
mostly belong to females (age 56-60 years) as
information are widely restricted to women with
respect to children disorders. 39.75% of the
informants were illiterate (Table 1).

Family importance value (FIV) and most used families

We have documented the use of 43 species related
to 37 genera and 26 families which are widely
exploited by local people (Table 2). Members of
Leguminosae and Solanaceae (4 species each) form
the maximum number of plant species succeeded
by Apiaceae, Poaceae and Cucurbitaceae families
(each 3 species), Meliaceae, Rutaceae, Myrtaceae,
Lythraceae, and Piperaceae (each 2 species) and the
left out 17 families were represented by single species
each (Fig. 2).
Life form of plants used
Among 43 species recorded, Herbaceous plants (37%)
were the dominant and the main source of traditional
medicine followed by shrubs (28%), trees (26%),
grasses (5%), climbing herb and shrub (2% each) in
Perambalur district, respectively (Fig. 3).

Table 1 — Demographic characteristics of informants N=56
(Perambalur district)

Age No. of informants % of informants
20-35 5 8.92%
36-45 6 10.71%
46-55 8 14.28%
56-65 26 46.42%
66-above 11 19.64%
Gender

Men 11 19.64%
Women 45 80.35%
Educational

background

Illiteracy Rate 23 41.07%
Completed 5 years 10 17.84%
Completed 8 years 9 16.07%
Completed 10 years 5 8.92%
Completed 12 years 6 10.71%
Graduate (Higher 3 5.35%
education’s)

Experience

<5 years 4 7.14%
8-10 years 11 19.64%
11-19 years 15 26.78%
20 years above 26 46.42%
Occupation

Agricultural 31 55.35%
Self employed 9 16.07%
Homemade 11 19.64%
practioners

Clinical practioners 5 8.92%
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Plant parts used

Medicinal plants synthesize many secondary
metabolites in various parts and local people exploit
this for curing many diseases”'*'>'°. The most
frequently used plant part was leaves (34%) followed
by fruits (28%), seeds (12%), flower (8%), stem and
bulb (each 3%), rhizome, bark, latex and whole plant
(each 2%) and root peel (1%) (Fig. 4).

Mode of utilization and route of application

Medicine dosage were administered in different
forms which includes decoction, extract, powder,
paste, infusion, juice, raw form and cooked.
Decoction (34%) form of herbal preparation is most
common for child diseases followed by juice and
powder (19%), raw form (12%), infusion (8%), oil

Liliaceae Alliaceae .
2% 2% Meliaceae

e 5% _Ppoaceae
Combretaceae 7%

Asteraceae
Solanaceae 2%
10% -\ Crassulaceae
2%
Rosaceae Apocyanaceae
2%\ 2%

Cucurbitaceae
7%

Piperaceae
5%
Lauraceae
2%
Lamiaceae

50, Moraceae \-Myrtacene Zingiberaceae
° 2% 2% 5% 2%

Fig. 2 — Percentage of family importance value

Climbing Climbing
herb shrub
2% 2%

Grass
5%

Shrub

Fig. 3 — Life form of medicinal plants used in children diseases

(4%), paste (3%) and ash (1%) (Fig. 5). Oral
administration (74%) of herbals is the common route
of application followed by the topical (14%), ear
drops (7%), eye drop (3%) gargling and inhaled (1%)
(Fig. 6).

Use categories in children diseases

The diseases were grouped into 11 broad classes
based on its ability to cure different ailments. In
Perambalur district, the most of species were
exploited for curing gastrointestinal diseases (24
species) followed by fever (12 species), liver
disorders (11 species), respiratory disorders (10
species), dermatological problem (8 species), ENT (6
species), circulatory diseases (5 species), eye problem
and dental problem (each 4 species), kidney disorders
(3 species) and urinary problems (2 species) (Fig. 7 &
Table 2)

Whole plant Seed
Rhizome 2% 12%
2%

Fig. 4 — Percentage of plant parts used in children diseases

Oil Ash
4% 1%

Raw form
12%

Decoction
34%

Powder
19%

Fig. 5 — Percentage of mode of utilization for children diseases
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Fig. 7 — Medicinal plants use categories for children diseases

UV of medicinal plants

Ocimum basilicum had the maximum UV of 1.767
(99 use reports and 56 informants) and Acacia
nilotica had the lowest use value of 0.089 (5 use
reports and 15 informants) (Table 2).

RI

The collected ethno-medicinal plants were known
to have a number of pharmacological properties. The
RI ranged from 0.45 to 2.0 for the plant species cited
by 56 respondents. Among the 43 species recorded,
RI of 19 species was <0.50; RI of 9 species was from
0.51 to 1.00, RI of 10 species ranged from 1.01 to
1.50, and RI of 5 species were between 1.51 to 2.00.
Ocimum basilicum (RI=2.00) had highest number of
ailment categories and illness treated owing to its
affordability and high availability in the present study
area (Table 2). Ocimum basilicum with a value of
1.000 (5/5) had the maximum number of
pharmacological properties (PP). Ocimum basilicum

had a normalized (AC) value of 1.00 (4/4) and was
used to treat 05 ailment categories.

IAR

The IAR ranged from 09 to 1.00 for 43
plant species. An IAR of 1.00 was recorded for 20
species. Allium sativum recorded a lowest IAR of 0.9
(Table 2).

RFC and UR

RFC ranged from 0.232 to 1.000. RFC was
maximum for species Ocimum basilicum (1.000) and
minimum value was recorded for Persea americanum
(0.232). Species Ocimum basilicum has highest use
report value of 99 (Table 2).

Discussion

In this study, all the informants of Perambalur
district gave vernacular names of plant that are
exploited in the infant diseases treatment which
reveals that vernacular names of a particular region
play an important part in ethno-botanical study. This
is in agreement with Shosan et al (2014)"
observation, that plants are usually identified by their
vernacular names worldwide. Local names are
measured as a useful tool for search of new uses of
known plants or new plants. Further, they are not
suggested for scientific accounts directly as they lack
consistency and uniformity.

Majority of the respondents inherited the
knowledge on herbal treatment of various diseases
from their predecessors via verbal transfer. This
knowledge on medicinal plants are acquired over a
life time and is passed on from one generation to
other''®. The fact that majority of the informants
interviewed were senior members (51 to 60 years in
age), indicated that older informants possess more
knowledge than younger.

Since the prospect of traditional knowledge is
threatened being mostly with the older generation
there is a burning need for incorporating the data in
health education. The female informants possessed
higher medicinal plant knowledge for children’s
diseases’ treatment and they participated freely in the
interview and shared their knowledge. Similar results
were obtained by Pfeiffer and Butz, (2005)"” and
Guimbo et al. (2010)* in their studies.

Leguminosae and Solanaceae families had great
ethanobotanical importance because they are widely
spread and have greater species richness in
Perambalur district. Lulekal et al. (2008), Offiah et al.
(2010), Bisi-Johnson et al. (2011), Shosan et al
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(2014), Shaheen et al. (2017) have documented
Leguminosae family as the predominant and
frequently used member'"*'***2* This is expected as
it is the third largest among angiosperms worldwide
(730 genera and over 19,400 species). Kadir et al.
(2010), reported Solanaceae family (98 genera and
some 2,700 species) which has great diversity of
morphology, habitats and ecology as dominant in his
studies’.

Herbs were the most widely used life form due to
their availability and accessibility. Leaves and fruit
were largely used in the study areas. As only few
specific documented literature are available on
children diseases, comparison was made with
available ethnobotanical literature in this study.
Leaves are used as dominant part as it is
comparatively easy for collection and using them as
medicine to that of other plant parts and similar
results have been previously reported’?>2*272%2%30
Further, using leaves may not affect the plant growth
as compared to digging out of roots which may lead
to death and may put the species under susceptible
condition’'****** " Leaf extracts of plants are very
active or even better when compared to extracts of
other plant parts’**>. Oral mode is the dominant route
of administration and this is similar with traditional
medicine where oral administration is frequently
preferred' .

Ocimum basilicum had high UVs because of its
wider distribution, resulting in the first selection for
treatment. Highest RFC value was also reported for
the same plant, being most accepted medicinal plants
approved by most of the respondents in Perambalur
district. Ocimum basilicum has various therapeutic
properties like immune-modulatory, hypoglycemic,
hypolipidemic, anti-inflammatory, hepatoprotective,
anti-mutagenic, anti-microbial, anti-fungal,
antioxidant, lipid peroxidation, insect repellency, anti-
viral, anti-erythmic, depigmenting, antitoxic and CNS
activities’®. The informant agreement ratio were high
for 20 plants species which suggests that all
respondants have the same opinion about the selective
use of medicinal plants recorded which shows the
need for documentation of the healers knowledge on
medicinal plants. The highest use report against
children diseases were documented for Ocimum
basilicum (99), Azadirachta indica (86), Punica
granatum (65), Cassia fistula (62), Citrullus
colocynths (57), Solanum trilobatum (46) and Piper
nigrum (34) for treating various human disorders.
Apart from these plants, Calotropis procera is used in

the treatment of skin infections, asthma, backache,
rheumatism, piles problems, cough and dog scorpion
and snake bites®’ and the same has been used for joint
pain, toothache and abscesses®. Calotropis procera
latex is also used in the treatment of eczema,
abdominal cramps, ringworms, snake bites and wound
healing®®™*. Allium cepa and Allium sativum are used
in heart diseases, boils maturation, carminative and
insect bite. Fungal infections of skin can be treated
by Citrus limon". Cucumis melo is used for
constipation“. Jaundice, anemia, and liver
inflammation are cured by Foeniculum vulgare,
abdominal pain can be reduced by Piper nigrum and
cough by Ziziphus jujube®. The fact that several of
these species are recorded and used by several
traditional healers in other communities as medicinal
plants provides assurance on their value. Further, the
potential pharmacological efficacy is indicated by the
use of plant species by different cultural groups.

Many of the ethnopharmacological studies in most
parts of the world have reported gastrointestinal
disorder as the first use category® 43462
Gastrointestinal is one of the prevalent problems
reported in this region, owing to poor dietary intake,
environment and shortage of clean water for drinking.
Offiah et al. (2011), Ullah et al. (2013), Bibi et al.
(2014) and Sadeghi er al. (2014)""*3%% reported
gastrointestinal diseases as a dominant problem in
their studies.

Perambalur district has many herbal plants that are
exploited for many diseases’ treatment and they have
rich traditional plant knowledge. Modern medicines
accessibility and lifestyle changes of the villagers
have lead to the reduction in the role of herbal plant
species in the primary healthcare. Effective
conservation can be achieved by adopting proper
management strategies for the safe use and protection
of medicinal plants from unsustainable methods of
harvesting, over grazing and urbanisation. The
medicinal plant catalogue reported in this study shows
the contribution of the natural flora in controlling
children diseases.

Conclusion

The Perambalur area has rich plant diversity and
traditional knowledge of herbal plants. The present
study furnishes information on 43 plant species which
are exploited for the treatment of children diseases.
The primary healthcare requirements of local people
in that region are still met by the traditional medicine
which is evident from this study. Ocimum basilicum
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has scored highest value on all quantitative analysis,
so it could be considered as a potential plant for
discovering new drugs. Further, phytochemical and
pharmacological investigation is required to discover
the active compounds of the therapeutic claimed
recipes incorporated in the study.
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