Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.10/ Issue 62 / October / 2020 International Bimonthly ISSN: 0976 — 0997

RESERCH ARTICLE

Seasonalwise Distribution of Phytoplanktonic Population in
Mambazhathuraiyar Reservoir Water

X. Mary Jacintha#*, D. Deleep Packia Raj?* and R. Raja Jeya Sekar3*

1Research Scholar, Department of Zoology, Scott Christian College, Nagercoil, TamilNadu, India.
?Research Guide, Department of Zoology, Scott Christian College, Nagercoil, TamilNadu, India.
3Research Co-Guide, Department of Zoology, St Hindu College, Nagercoil, Tamil Nadu, India.

4Manonmaniam Sundaranar University, Abishekapatti, Tirunelveli, Tamil Nadu, India.

Received: 01 June 2020 Revised: 03 July 2020 Accepted: 05 Aug 2020

*Address for Correspondence

X. Mary Jacintha

Research Scholar, Department of Zoology,
Scott Christian College, Nagercoil,

Tamil Nadu, India.

Email: justinjesy@gmail.com

This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License

= HG_ (CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

Reservoir waters fulfil the demand of India’s drinking water. Planktonic density can greatly influence the water
quality of these reservoirs. Therefore, understanding the dynamics of zooplankton as well as phytoplankton is
necessary. Unlike reservoirs in the south India, plankton population in reservoirs in the south remains Largely
characterized. In the present study samples were collected from the reservoir and analyses plankton population of
different stations. Population density has demonstrated that the planktonic population in southern reservoirs varies
from the density typically seen in northern reservoirs. While physicochemical factors noticeably shaped seasonal
densities in some species, other species had variable dynamics and seemed to not be affected by this environmental
factor, suggesting water quality parameters may regulate population composition and abundance. In the present
study analyze seasonality and distribution of total plankton and phytoplankton.

Keywords: Marine, Seaweed, Phytochemical, Crude extract, Antibacterial activity, Pathogenic microbes.

INTRODUCTION

Aquaculture organisms have to obtain all their nutritional requirements, except for part of the mineral requirements,
through the food they consume. In nature, most of the organisms subsist on live food consisting of plants and
animals obtained from die environment, but some do ingest and possible utilize detritus along with associated
organisms. The initial source of food for many larval organisms is phytoplankton. This is probably associated with
the size of the larvae at hatching. After a certain period of time the larvae of most species can be fed exclusively on
zooplankton or a combination of plant and animal matter i.e. plankton. The term “plankton” can be defined chiefly as
microscopic drifting or floating organisms in the sea and fresh waters and may be having feasible floating devices.
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Wan Maznah and Makhlough, [1] reported the water quality of tropical reservoir based on spatio-temporal variation
in phytoplankton composition and physico-chemical analysis. Agostinho et al., [2] studied the Fish assemblages in
Neotropical reservoirs. Adloff ef al., [3] analyzed the phytoplankton community. The ecology of plankton in fresh
water impoundments, mostly of ponds, tanks and reservoirs, has been studied for many years in different parts of
the world. Several researchers reported the several studies on the phytoplankton distribution with availability of
light, physical, chemical and biological qualities [4] in freshwater resources. Sugunan and Yadava [5] reported the
phytoplankton distribution in Nongmabhir lake, Meghalaya state. The average count of phytoplankton was 5440
units/L and dominated the chlorophyceae group. Authors concluded that the shallow depth of the lake created
conditions. Today, Indian freshwater resources are facing tremendous ecological stress due to raising of pollution
from rapid industrialization. However, mainly seasonal changes regulated pattern of phytoplankton growth. Studies
reported that the summer is the most suitable season for the growth of phytoplankton in freshwater lakes because of
long duration of sunshine period, increased salinity, pH and trophotropic activities. Jain et al., [6] observed that the
phytoplankton productivity, hydrology and nutrient dynamics of a Khecheopalri lake in the western part of the
Sikkim Himalaya. Steinhart et al. [7] studied phytoplankton as indicators of nutrient deficiency in the southern
Chilean lakes and found that phosphorus should not be discounted as a limiting nutrient in aquatic system. They
identified Desmids as indicators of good quality of water. Chattopadhyay and Banerjee [8] described the temporal
changes in species composition, seasonal variation and diversity of phytoplankton community, related to some
factors of water and sediment of Krishnasayer lake, Burdwan. Phytoplankton community progresses a serial
successions to culminate in a peak sequences with low turbidity and low wind velocity in the lakes [9].Composition
of phytoplankton varied seasonally in relation to salinity fluctuations. Singh and Balasingh [10] presented data on
the phytoplankton population of the Kodaikanal Lake for a period of one year. During summer, phytoplankton
dominated and declined in monsoon. Count of flora in turn increased during winter. Water quality Index (WQI) for
protection of aquatic life in lakes [11] indicated that the water quality was almost always endangered and the
conditions in it often deviated from natural waters. Zahraddeen Hassan Yusuf, [12] reported the phytoplankton as
bioindicators of water quality in Nasarawa reservoir, Nigeria. The present study is aimed at analyzing the
phytoplankton population to draw conclusion about the distribution, nature and ecology of the water.

MATERIALS AND METHODS

Description of study area

Mambazhathuraiyar dam is situated near Anaikidangu in Villukuri village which contemplate the formation of
reservation with an effective capacity of 44.54M.ft. It is 35 meaters long and 80ft.high. From the dam 25 tanks receive
water for irrigation. The river Mambazhathathurayar originates from Marcthathoor Malai. The free catchment area
up to the reservoir site works out 2.80 sq mile. Necessary canal system is also proposed for giving assured supply to
the ayacut of 455.76 Ac under the river and 6 rain fed tanks and also to divert the excess yield in to Erattakarai
branch of Padmanabhapuram Puthanar channel under Kodayar system. This diverted quantity can be conserved in
Kodayar to utilize in some other areas to bring dry lands of 459Ac under plough. The hilly catchment area spread
over to an extent of 2,80 sq. miles at an attitude ranging from 76m to 833m mean sea level. The catchment areas are
influenced by southwest and north east monsoon

Sampling stations

The site selection is very important for analysis is the water sample. Particular distant can be maintained for sample
collection. For the analysis five station can be selected. Stations for sampling, dissolved material in surface water are
usually operated by the Geological survey to determine the discharge of dissolved constituent pester point.
Adequate sample must need for analysis water quality purpose. To formulise an effective field work, a survey was
done initially to understand and also to evaluate the ecological status of mampazathuraiar reservoir. The field
studies involved collection of the surface and bottom water samples from 5 stations at an interval of 0.5 Km between
each station. The stations 1 to 5 falls around forest of ampazathuraiar reservoir. The stations were selected based on
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various environmental factors as follows: Station-I is located near the mouth or inlet of reservoir. Station- II is
located about 500 m away from the S- I . Station-III: It is located about 700 m away from the S-II. Station-IV: It is
located about 800 m away from the S-III. Station-V: is located near the outlet of reservoir.

Collection of water samples

The present study was carried out over a period of one year (January 2018 — December 2018). Water (1000 ml) and
sediment (mg) samples were collected once a month from the reservoir at five different stations in the early morning
and they were transported to the laboratory in plastic containers maintained at about 5° C.

Planktonic study

The samples were collected from the surface water by filtering 100 liters of water through plankton net having a
mesh size of 30 pm. The water samples were allowed to settle by adding Lugol’s iodine, centrifuged and the
concentrate was made up to 20 ml with 4% formalin Plankton net is widely used for sampling phytoplankton. The
advantage of using nets is that large volume of water can be filtered to the organisms. Different types of plankton net
have been designed for collecting phytoplankton of which the most commonly used one is the standard net. It
consists of a cone shaped gauze bag equipped with a plastic ring at the wider end and closed at the narrow raid by
attachable plankton collecting vessel. The net mouth is attached to the towing line by usually three rope bridles from
the mouth ring. A weight is attached to the end of the towing cable. The front and tail parts of the net am reinforced
with non porous textilel cuffs. The gauzes used in net are made of different materials such as bolting silk, polyester,
nylon etc. Sampling with small mesh monofilament nylon net has been proved to be very successful in retaining high
quality of plankton. Plankton net hauls may be made at the surface or at any desired depth. As the plankton net is in
operation, the collecting vessel will receive most of the plankton. Some plankton that remain on the gauze must be
washed into the bucket after the net operations is over. Water samples were collected at 60 cm depth, using plastic
bottle. The samples were preserved properly and returned immediately to the laboratory. The one year study data
(January 2018 — December 2018) were pooled for four months and three seasons and analyzed for seasonal changes,
with respect to summer (February, March, April and May), Monsoon (June, July, August and September), Winter
(October, November, December and January).

Identification of phytoplankton

It is very important to fix to planktons as soon as collection is over to prevent the adverse effects of light and
temperature which might causes rapid decay of organisms. This can be done by preserving the collected samples in
Lugols solution. The 20% formaldehyde solutions 11 (HCHO) mixed with hexamethylene tetra mine 100 gm It is a
general preservative for all phytoplankton. Add 100 ml of water sample to 2ml of the fixing/ preserving agent For
plankton samples, add the fixing/ preserving agent to make up about one third of the volume if the sample is dense.
The desired amount of 20% formaldehyde solution mixed with 50ml glacial acetic acid in 1:1. It is a good
preservative for all plankton. The 100 gm KI dissolved in I liter of distilled water mixed with 50 gm Iodine
crystalline) and added 100 ml of glacial acetic acid. This preservative is good for all phytoplankton, for preservation
purpose 0.4 to 0.8 ml of fixative was added to 200 ml of sample. The identification of plankton was carried out
standard research microscope with high magnification and it can be used to measure density.

RESULTS

Total plankton

The total plankton collected and percentage composition recorded during 2018 are given in Plate 1 and fig 1. The
percentage distribution of Total plankton during 2018 at the different seasons were southwest monsoon< northeast
monsoon < pre-monsoon. During Pre-monsoon season, Maximum count of Total plankton was observed and was
varied between 13.91 + 3.99 percentage/l at S-I station to 14.61 + 5.14 percentage/l at S-IV station. minimum count of
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Total plankton was observed during southwest monsoon season and was varied from 4.04 + 3.03 percentage/l at S-IV
station to 5.25 + 4.47 percentage/l at S-III station. Moderate count of Total plankton was observed during northeast
monsoon season and was varied from 10.86 + 1.62 percentage/l at S-I station to 11.66 .51percentage/l at S-IV station
(Table 1). The two-way analysis of difference in the data of Total plankton count of the sampling stations and seasons
showed that there were statistically significant changes observed between stations and seasons as F= 0.045380448 and
562.0688; P>0.05 and P= <0.001 during 2018 respectively.

Phytoplankton

The phytoplankton recorded during 2018 are given in table 2. The percentage composition of phytoplankton during
the study period is shown in fig.2. During the different seasons in 2017 distribution of Phytoplankton was southwest
monsoon< northeast monsoon < pre-monsoon. The percentage distribution of Phytoplankton during 2018 at the
different seasons were southwest monsoon< pre-monsoon < northeast monsoon. During Pre-monsoon season,
Moderate count of Phytoplankton was observed and was varied between 13.93+5.70 percentage/l at S-V station to
14.46+4.80 percentage/l at S-IV station. Minimum count of Phytoplankton was observed during southwest monsoon
season and was varied from 4.48+2.93 percentage/l at S-IV station to 5.33+2.63percentage/l at S-I station. Maximum
count of Phytoplankton was observed during northeast monsoon season and was varied from 10.66+1.07
percentage/l at S-I station to 14.76+8.14 percentage/l at S-V station. The two-way analysis of difference in the data of
Phytoplankton count of the sampling stations and seasons showed that there were statistically significant changes
observed between stations and seasons as F= 0.7356118 and 102.2785983; P>0.05 and P= <0.001 during 2018
respectively.

DISCUSSION

Dater is the single most vital component of the earth that made possible for life to originate, evolve, flourish and
reach the present form today. Reservoirs are storage structures for surface water sources and exhibit wide variations
in their morphometric, limno-chemical and biological characteristics. Planktons are important component of aquatic
flora and play a key role in maintaining proper equilibrium between abiotic and biotic components of aquatic
ecosystem. Phytoplankton constitutes the first stage in tropic level by virtue of their capacity to transducer
environmental radiant energy into biological energy through photosynthesis. In the present study phytoplankton
(microalgae) of Mambazhathuraiar reservoir are mainly composed of four families which include Myxophyceae,
Chrysophyceae  Bacillariophyceae  (Diatoms), and Chlorophyceae respectively. The phytoplankton of
Mambazhathuraiar reservoir had reached its peak value Pre-monsoon season, maximum count of Phytoplankton
was observed at S-V station to S-IV station and the Minimum count of Phytoplankton was observed during
southwest monsoon season during 2018. From this study, the diversity of phytoplankton population was dependent
on quality of water, climate, temperature and nutrient content. Phytoplankton diversity and productivity are
strongly related to water quality as well as to biotic factors [13].

Maximum count of Phytoplankton was observed during northeast monsoon season at S-I station to S-V station 2018
and this may be due to more nutrients, aquatic birds' excreta, more bottom sediments and brought from hills
enhanced the increased phytoplankton growth. Moreover, small streams will bring the organic and inorganic
nutrients to the S-II sampling station. Aquatic birds' inhabitation and their water quality impacts. Among the
seasons, northeast pre-monsoon and monsoon seasons showed comparatively low total phytoplankton and this may
be due to the nutrients in the reservoir water was low and exhausted by the planktons. Gopinathan and Rodrigo [14]
also confirmed and supported clearly the findings of the present study. However the total phytoplankton level was
very low. The Maximum count of Phytoplankton was observed during 2018 northeast monsoon season at S-I station
to S-V station. The present study has indicated that the reservoir water experiences growth of diverse organisms.
This statement is agreed with Sudeep et al.,[15]. On the other hand the Mukkadal reservoir water which is protected
from major disturbances is always moderately polluted [16]. It indicates the Mukkadal reservoir water is not
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polluted by phytoplanktons and has a well balanced phytoplankton community that enjoys an even representation
of several species indicating the dynamic nature of this aquatic ecosystem [17]. The minimum count of
Phytoplankton was observed during 2018 southwest monsoon season at S-IV to S-I station. The maximum plankton
growth was observed during summer months, since a number of factors favour algal growth. The present study
agrees with the above statement that maximum planktons were observed during April 2018. It was due to light and
temperature as an important factor for phytoplankton growth through photosynthesis, through which light energy is
used to transform inorganic molecules into organic matter [18]. Minimum count of Phytoplankton was observed
during southwest monsoon season 2018. The fall down of the phytoplankton community can be attributed to
dilution of the phytoplankton biomass caused by runoff during rain.

CONCLUSION

The diversity of biota was a component studied with perception of its possible role in ecosystem management as well
as fishery potential. The phytoplankton species in the present study belong to the three groups viz. Chlorophyceae,
Bacillariophyceae, and Cyanophyceae. Chlorophyceae contributed to the maximum percentage of total phytoplankton
followed by Bacillariophyceae and Cyanophyceae. The analysis of mambazhathathurayar reservoir water with reference
to planktonic study is widely useful in many ways for the peoples and it is important to observe the usefulness and
the effects of these micro and macro elements on the aquatic flora and fauna in the water body itself. Population
density has demonstrated that the plankton in southern reservoirs vary from the density typically seen in northern
reservoirs. In the present study samples were collected from the reservoir and analysed on planktonic populations
in water of five stations and observed that the station — V was more well than the other four stations.

REFERENCES

1. Wan Maznah W. O and A. Makhlough, 2015, Water quality of tropical reservoir based on spatio-temporal
variation in phytoplankton composition and physico-chemical analysis. Int. |. Environ. Sci. Technol. q12:2221-2232.

2. Agostinho A.A, Gomes L.C, Santos N.C.L, Ortega ].C.G and FM. Pelicice (2016). Fish assemblages in Neotropical
reservoirs: colonization patterns, impacts and management. Fisheries Research 173:26-36.

3. Adloff C.T, Bem C.C, Reichert G, and J.CR. Azevedo (2018). Analysis of the phytoplankton community
emphasizing cyanobacteria in four cascade reservoirs system of the Iguazu River, Parana, Brazil. Brazilian Journal
of Water Resources 23-26.

4. Munawar, M. 1974. Limnological studies in Ireshwater ponds of Hyderabad, India. Hydrobiologia, 31, 101-128.

5. Sugunan, V. V. and Y. S. Yadava 1991. Feasibility studies for inland fisheries development of Kyrdemkulai
Reservoir. Central Inland Capture Fisheries Research Institute, Barrackpore, pp 34.

6. Jain, S, Jain, A, Rai, SC, Pal, J, Sharma, E, 1999,'Hydrology and nutrient dynamics of a sacred lake in Sikkim
Himalaya. Hydrobiologial.vol. 416,pp.13-22.

7. Steinhart, GE, Likens & D,2002,’Sotol, Physiological indicators of nutrient deficiency in phytoplankton in
southern Chi lean lakes, Hydrobiologial vol.489, pp. 21-27.

8. Chattopadhyay, C, Banerjee, TC, 2007, Temporal Changes in Environmental Characteristics and Diversity of Net
Phytoplankton in a Freshwater Lake. Turkish JournalBotany.,vol.31,pp.287-296.

9. Chaudhary R, RS, Pillai, 2009, Algal biodiversity and related physicochemical parameters in Sasthamcottah lake,
Kerala (India), Journal of Environmental Research and Development, vol.3,no.3.

10. Singh, RP, Balasingh, GS; 2011,’Limnological Studies of Kodaikanal Lake (Dindugal District), in Special Reference
to Phytoplankton Diversity. Indian Journal of Fundamental and Applied Life Sciences, vol.1,pp.112-118.

11. Hosmani, SP, MK, Mahesh & B, Alkananda.,2011,"Water quality index (WQI) for protection of aquatic life in lakes
of Mysore, Karnataka State, India. International Journal of Lakes and Rivers.vol. 4,no.1,pp.91-102.

EﬂEl 27658

e



Indian Journal of Natural Sciences

Vol.10 / Issue 62 / October / 2020

12.

13.

14.
15.
16.

17.

18.

International Bimonthly

www.tnsroindia.org.in ©1JONS

ISSN: 0976 — 0997

Mary Jacintha et al.

Zahraddeen Hassan Yusuf, 2020, Phytoplankton as bioindicators of water quality in Nasarawa reservoir, Katsina
State Nigeria, Acta Limnologica Brasiliensia, vol. 32, -4

Nirmal Kumar, JI, Yamini Verma, Rita ,N Kumar &Manishita Das, 2011, Influence of Water Quality on
Composition and Seasonal Abundance of Phytoplankton Community in Thol Wetland, Gujarat, India. National
Environment and Pollution Technology,vol.10,n0.3,pp. 399-404.

Gopinathan, CP, & JX, Rodrigo, 1991, Investigations on primary production and related parameters in the inshore
waters of Tuticorin.Journal marine biology Assocciation. India, vol.33,pp.33-39.

Sudeep, BM, &Shankar P, Hosmani, 2007, Algal biodiversity and application of indices in assessing two lakes of
Mysore district. Indian Hydrobiology,vol.10,n0.2,pp.269-275.

Shannon, CEA, & Wiener, W, 1949,The Mathematical Theory of Communication. University of Illinois Press,
Urbana.

Sivakumar, K, & R, Senthilkumar, 2007, Species Diversity Indices of Phytoplankton Richness and Evenness and
Pollution Indicators in Perennial ponds in Chidambaram taluk in the Cuddalore District of Tamilnadu, Indian
Hydrobiology, vol.8,no.4,pp. 192- 196.

Graham, LE, & Wilcox, LW, 2000,"Algae. Prentice Hall, Inc. New Jersey. Grieb, TM, Driscoll, CT, Gloss, SP,
Schofield, CL, Bowie, GL, & Porcella,

Table 1. Shows Seasonal Variation and average (Mean + SD) in total plankton during the study
period-2018

Seasons Stations
I i I v v
Pre-Monsoon 13.91+3.99 14.06 + 3.98 14.06 +3.71 14.61+5.14 1423 +4.10
Southwest 5.17 +3.54 5.05 +3.91 5.5 + 4.47 4.04 +3.03 485+3.73
Monsoon
Northeast 10.86 +1.62 11.11 +11.11 10.96 +1.88 11.66 +0.51 1128 +1.36
Monsoon

Table 2. Shows Seasonal Variation and average (Mean + SD) in phytoplankton during the study

period - 2018

Seasons Stations
I i I v v
Pre-Monsoon 14.25+4.16 14.26+3.85 14.04+4.33 14.46+4.80 13.9345.70
Southwest 5.33+2.63 4.90+3.65 5.27+3.32 4.48+2.93 5.07+1.96
Monsoon
Northeast 10.66+1.07 11.10+1.24 10.97+1.78 11.33+1.21 14.76+8.14
Monsoon
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Plate 1: Collection of Phytoplankton in the mambazhathuraiar reservoir with plankton net
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ABSTRACT

Methicillin-resistant Staphylococcus aureus (MRSA) associated with foods of animal origin is an emerging issue and
excess antibiotic usage has made the livestock a reservoir of it; thus the objective of the study being to resolve the
existence of mecA(resistant gene) and pvl (exotoxin) genes and to establish a genetic relationship through phylogram
analysis. Four hundred and fourteen samples were procured from retail meat shops and screened for MRSA against
cefoxitin and oxacillin followed by disk diffusion method. A PCR assay determined the presence of mecA and pvl
genes and the alignment of these genes was performed using ClustalW. The phylogenetic tree using Mega 7.0.18 was
generated and data were analysed using chi-square test (x2). One hundred and thirty six (32.85%) isolates of MRSA
were isolated and the rate of prevalence was observed to be 26% in mutton and pork followed by 35.13% in beef,
36.53% in fish and 38.37% in chicken. 29 isolates harboured the mecA gene while 15 isolates harboured the pul gene.
The phylogenetic analysis of the amplified mecA genes marked the closest match of sequences of S. aureus with
humans suggesting the possibilities of horizontal transfer of genes accompanying antibiotic resistance while
evolutionary distances of the amplified pvl gene expressed its closest relation which were community associated. All
the isolates of MRSA were resistant towards cefoxitin, oxacillin ciprofloxacin and clindamycin. This study is the first
in Silchar and Manipur to determine the MRSA surveillance data from retail meat shops along with molecular
characterization and their phylogram analysis.

Keywords: MRSA, retail meats, phylogram, animal food origin

INTRODUCTION

Methicillin-resistant Staphylococcus aureus are considered as utmost important bacterial pathogens because of their
higher rate of prevalence and the severeness of the infections cause by them [1,2]. Their isolation has been well
expanded in various retail meat producing animals that include cattle, pigs, poultry, sheep, goats and even fish [3,4].
The potential route of contamination is thought to occur during the slaughtering as well as butchering process [5,6].
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The environmental surroundings of the farm vicinity and the slaughter houses often poise as a frequent source and
reservoirs of contaminating points. Frequent close contacts between farms-animals-humans increase the risk of
MRSA transfer to humans but some reports have shown that cases of MRSA have also been found to be transmitted
where no direct contacts with animals occurred and due to this reason it has been strongly suggested that other than
livestocks, MRSA may also exist in retail meats [7,8]. The introduction of LA-MRSA (livestock associated MRSA) was
to initially differentiate itself with the previously known hospital acquired and community acquired MRSA [9] and
hence the LA-MRSA has become an important matter, as human MRSA infections are found to be caused by direct
contact of the animals with humans [10,11] and through consumption of MRSA positive animal foods such as cow
milk, cheese, processed and ready-to-eat meat products [12,13] and meats of raw chicken, pork, beef, mutton and fish
[14,15,16]. Identified MRSA isolates from animal foods that contain Panton-Valentine leukocidin (pvl) and mecA
genes and certain other factors which are virulence based such as genes associated with biofilm formation,
hemolysin, capsule, etc., pose as potential threat to public health [17], thus suggesting the potentiality of animals to
act as primary source of infections and contaminants [18]. MRSA infected fish has raised various concerns since fish
is not the normal host of staphylococci. Many reports have identified that contaminated fish or diseased fish harbour
the enterotoxins and other resistance genes that act as powerful tools in disseminating the infections to the healthy
communities and serve as the reservoir for such strains that take on major role in zoonotic transfers. Since precise
reports on animal MRSA based foods are not available here in North East region of India, therefore to provide basis
for further investigations, we examined the prevalence of MRSA by phenotypic and genotypic methods,
antimicrobial susceptibility patterns and to establish genetic relationships through phylogenetic analysis.

MATERIALS AND METHODS

Sample and bacterial isolates

A total of 414 both retailed as well as butchered meat samples consisting of chicken 86 (20.77%), beef 74 (17.87%),
mutton 100 (24.15), fish 104 (25.12%) and pork 50 (12.07%) were randomly collected from various supermarket areas
throughout Silchar and Imphal, North East India between January 2017 to April 2017. After procurement of the
samples they were immediately stored in a mini cooling container (4°C) and transported to the Department of
Microbiology, Assam University for microbiological analyses within four hours of collection period. Peptone water
was used as enrichment medium where a loopful of the sample was inoculated onto Manitol Salt agar (MSA) and
Baird parker (BP) medium (Hi- media, India). The samples were incubated for 24 hours at 35°C aerobically. Isolates
were tentatively identified as Staphylococcus aureus based on their morphological characters (round colonies with
golden yellow-colour on MSA and convex, black shiny colonies on BP medium). Further biochemical
characterization of the isolates was performed by a series of tests that included Gram’s staining, oxidase, catalase and
coagulase, The isolates were then stored at -80°C by subculturing in nutrient agar slant.

Antimicrobial susceptibility testing

Besides oxacillin and cefoxitin, other antibiotics-ampicillin (10ug), Cefoxitin (30ug), Gentamicin (10ug),
Erythromycin (15ug), Clindamycin (2ug), Oxacillin (1ug), Levofloxacin (5pg), Nitrofurantoin (300ug), Ciprofloxacin
(5pg) and Tetracycline (30ug) listed for routine antimicrobial susceptibility test against S. aureus were screened as per
the guidelines of Clinical and Laboratory Standard Institute (CLSI 2013). Disk diffusion method was followed using
Muller Hinton agar. The MRSA cultures grown overnight were compared with 0.5 McFarland standards. Swabbing
of culture containing S. aureus isolates was done on Muller Hinton agar plates with the help of cotton swab. The
antibiotic discs were then placed and slightly pressed. The plates were then incubated at 37°C for 24 hours. Further,
cefoxitin-30pg and oxacillin-1pg antibiotic discs were used to determine the presence of MRSA isolates [19,20 ].
Isolates exhibiting inhibition zone which is less than 17mm were confirmed as oxacillin resistant and those isolates
exhibiting more than 22mm zone of inhibition as cefoxitin resistance.
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Detection of the mecA and pvl genesA PCR amplification of pvl and mecA genes was performed with the primers
as listed in table 1. The reaction conditions of the thermal cycle (table 1) as previously described by Duran et al.
(2012) and Shresthaet al. (2014) [21,22] were followed. The final PCR products were electrophoresed on 1% agarose
gel and visualized under UV trans-illuminator once the staining procedure with ethidium bromide was completed.
Phylogenetic analysis of mecA gene and pvl genes The alignment of mecA and pvl genes of Staphylococcus aureus
was performed using ClustalW which was carried out in Mega 7.0.18 consensus Neighbour Joining Tree.
Phylogenetic tree was generated by Mega 7.0.18 with the option which was mean for protein alignment and tree
construction [23].

Data analysis
The chi-square test (x2) was performed to resolve the prevalence of pvl and mecA genes in different types of meat
samples from animal food origin where 95% confidence intervals for prevalence were obtained.

RESULTS

Prevalence of MRSAin animal based foods

Of 414 samples collected, 136 (32.85%) isolates of MRSA were isolated and the rate of prevalence of MRSA was
detected to be 38/104 (36.53%) in fish followed by 13/50 (26%) in pork, 26/100 (26%) in mutton, 26/74 (35.13%) in beef,
and 33/86 (38.37%) in chicken. The mecA and pvl genes did not harbour in all the MRSA isolates and the prevalence
rate of MRSA was recorded to be highest in chicken followed by fish, beef, mutton and pork.

Detection of mecA and pvl gene

The PCR assay revealed the presence of pvl and mecA genes from 136 MRSA isolates. A total of twenty-nine (21.32%)
isolates from five different types of animal foods that are chicken, mutton, pork, beef and fish harboured the mecA
gene. The prevalence rate of this gene was confirmed to be highest in beef (31.03%), followed by chicken and pork
(24.13%) while mutton and fish recorded the lowest prevalence rate (10.34%). The pvl gene harboured in fifteen
(11.02%) isolates from four out of five animal origin foods that are chicken, beef, fish and pork and the prevalence
rate was observed to be highest in pork at 46.66%, followed by chicken and fish at 20% and beef at 13.33%. The
amplification of both mecA and pul genes was observed at 331bp and 433bp (Fig: 1 and 2

Sequencing of mecA and pvl genes

Using specific primers of the mecA and pvl genes of Staphylococcus aureus as describes by Duran et al., 2012 and
Shrestha et al., 2014, Sanger sequencing (Geneombio technologies PVT LTD, Pune) was performed and the
sequenced data were then analyzed using NCBI (National Centre for Biotechnology Information) and BLAST ( Basic
local alignment search tool) for highly significant matches.

Phylogenetic analysis of mecA and pvl genes

Phylogenetic analysis of the amplified mecA genes from our isolates marked the closest match of sequences of
S. aureus with humans thus, suggesting the possibilities of horizontal transfer of genes accompanying antibiotic
resistance or some staphylococcal enterotoxin strains. Neighbour-Joining method [24] was used to study the
evolutionary history and the optimal tree with the sum of branch length= 0.83287357 as presented in Fig. 1 was
computed using the Maximum Composite Likelihood method [25] based on the units of the number of base
substitutions per site. The analysis involved 13 nucleotide sequences and all positions containing gaps and missing
data were eliminated. Thus, a total of 225 positions in the final dataset and the evolutionary analyses were conducted
in MEGAY7 [26] that described the MA2 and MA4 S. aureus strains from beef and chicken isolates. The MA4 S. aureus
strain was observed to be firmly associated with S. aureus from human source isolated in USA and the cluster was
observed to be far away from those which are isolated from human sources in Pakistan.Similarly the evolutionary
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distances of the amplified pvl gene expressed its closest relation to those sequences of S. aureus which are community
associated. The neighbour joining tree was generated along with the optimal tree with sum of branch length=
0.00492490. Eight nucleotide sequences were involved in the analysis with 408 positions in the final dataset (Kumar S
et al. (2016)). Presence of PV1 and PV5 strains from pork isolates exhibited their close association with S. aureus from
community associated sources isolated in China followed by USA, thus increasing the probability of acquiring
methicillin resistant strains to accumulate in animal foods which upon consumption will be then transferred to
consumers is a matter of potential health risk concern.

Antimicrobial susceptibility testing

The antimicrobial susceptibility patterns for MRSA isolates were determined and differences in resistance patterns
among each meat samples were observed. As expected, all the isolates of MRSA were found resistant towards
cefoxitin, oxacillin ciprofloxacin and clindamycin. However, isolates belonging to mutton, chicken and fish
expressed their sensitivity towards gentamicin at 71.32% and isolates belonging to pork and beef were observed to be
resistant at 28.67% towards gentamicin. Resistance towards erythromycin was recorded on pork, mutton and chicken
isolates at 52.94% while isolates belonging to beef and fish samples were sensitive towards erythromycin at 47.05%.
Nitrofurantoin expressed its sensitivity for all the isolates except for pork isolates at 90.44% and resistance at 9.55%.
Ampicillin resistance was observed at 56.61% in fish, pork and beef isolates while chicken and mutton isolates were
sensitive towards ampicillin at 43.38%. Tetracycline revealed 52.94% resistance towards chicken, mutton and pork
isolates but was sensitive at 47.05% towards beef and fish isolates. The isolates of fish, mutton and chicken were
sensitive towards levofloxacin at 71.32% while pork and beef isolates showed intermediate resistance (28.67%). The
highest resistance was observed in pork isolates at 80% where 8 out of 10 antibiotics were observed to be resistant
while very low resistance was observed in fish isolates (4 out of 10 antibiotics).

Data analysis
The prevalence of mecA and pvl genes was found to be significantly different. After analysis, the P-value was found
to be < 0.05 which was contemplated to be significant statistically at the confidence interval of 95% .

DISCUSSION

The present study recorded a high recovery of 136 (32.85%) isolates of MRSA from different animal origin foods
(pork, mutton, chicken, beef and fish). Such high recovery of MRSA isolates maybe due to cross contamination of
meat products by S. aureus from environmental sources such as water, abattoir conditions and transportation. Other
causes like random collection of samples from various supermarket areas throughout Silchar and Manipur may also
contribute to the differences and the rate of contamination. Besides, reports have shown that 1.2% of total randomly
collected samples were found to be MRSA positive [27]. Which is less when compared to our study which depicts
32.85% MRSA positive isolates. In North East India, pork and beef are the most relished and popular meats. The
prevalence rate of MRSA in pork from this region was observed at 26% and in beef at 35.13%. Results from the
present study are in accordance with the previously published reports thus suggesting that presence of MRSA in
pigs and cattle are dependent on pig and cattle production types and its herd size. Transportation from farm to
slaughter houses or lairage or pig trade along with the employees has reported to enhance MRSA contamination and
contribute their important roles in transmitting the bacteria. Presence of MRSA in pig or cattle farms that are closely
associated with humans may also act as a risk factor thus suggesting that a prolonged association with farm animals
is an important factor for higher rates of colonization and pose a potential hazard to public health. Although fish is
not usually the normal host for staphylococci but association of staphylococci on fish usually refers to either diseased
condition or their contamination and hygienic status of the fisheries or ponds in which they are reared [4]. The
present study recorded the rate of MRSA prevalence in fish at 36.53% which is quite higher than the reports from
other parts of Indian states as well as other countries where only 3.3% of MRSA was harboured by the fishes [28] . It
is suggested that fish trade increases the possibilities of such transmission and its influence on the consumer’s health
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should be monitored. The study also unmasks the occurrence of 38.37% of MRSA in poultry. These findings
underscore the importance of extensive usage of antibiotics commonly practiced by the farmers here at north eastern
region though not in prescribed form in animals raise for food to boost their growth. Besides these, factors such as
sampling and post handling of samples and geographical differences may also constitute and form a baseline for
serious threat to public health. MRSA in mutton observed at 26% too suggests that such MRSA contaminated meat
requires public attention and food safety regulators should be strictly implemented to improve the supervision
hygienic status of the animals, farms, lairage and slaughter houses. The mecA gene was detected in 29 out of 136
(21.32%) isolates and prevalence rate of this gene was confirmed to be highest in beef (31.03%) while mutton and fish
recorded the lowest prevalence rate (10.34%). However, a total of 107 isolates were found negative for the presence
of mecA gene in them. Such types of discrepancies in correlation between the mecA gene and MRSA isolates has also
been reported by earlier workers [29,30] thus suggesting over production of phenotypic growth conditions that are
involved in interpretation of methicillin resistance [31,32,33] .

The pvl gene encodes the Panton-Valentine leukocidin toxin which was detected in 11.02% (n=15) of methicillin
resistant S. aureus in this study along with absence of pvl gene detection from maximum of the MRSA positive
samples. Presently, MRSA positive strains expressing pvl gene are usually responsible for causing infections in
various countries through infiltrating the veterinary as well as human hospital settings and alternative close
associations with the livestock thus making community acquired infections a great significance due to their
similarities with the isolates as well as their inability to be differentiated from healthcare associated MRSA [17].
Reports with high pvl gene prevalence rate at 38% and 56.5% have also been reported by previous workers [34,35,36]
along with a much lower frequency of puvl gene where prevalence rate of pvl gene in MRSA strain is almost negative
or zero percent [37,38] thus suggesting that low and moderate prevalence rate prevails in north eastern states, and
periodic surveillance is much needed to keep a check to it with regard to public health [39]. Increasing reports on
MRSA based infections and colonization in animals has raised various issues and concerns [40] today. The present
study revealed that the MRSA isolates were closely related and belonged to human source and were community
associated thereby suggesting that the probability of acquiring methicillin resistant strains was due to its
accumulation in animal foods and its environment which upon consumption is then transferred to consumers.
Various reports have also well documented those humans living in close association with infected animal farming
environment or post slaughter houses contamination or lairages may have been infected by consumption of foods
from such infected animals. Heterogeneous resistance is usually observed by many of the MRSA isolates thus
making antibiotic susceptibility test more challenging. The study observed that all the isolates were resistance
towards cefoxitin, oxacillin ciprofloxacin and clindamyecin [41].

Various studies have also declared resistant to antibiotics for strains of S. aureus in certain animal food products [12,
42, 43] and our data shows similarity with their results. In our study highest resistance was observed in pork isolates
at 80% where 8 out of 10 antibiotics were found to be resistant while very low resistance was recorded in fish isolates
(4 out of 10 antibiotics). Similar results observed by Wang et al. (2014) [44]. were reported expressing 97.6% of S.
aureus isolates resistance from animal retail meats in one or more than one antimicrobial agents. The prevalence of
resistance to clindamycin, ampicillin, erythromycin, tetracycline, and ciprofloxacin is in agreement with our data.
Antibiotics serve as essential additive for animal feeds and growth enhancer and also for the medication of human
diseases [45,46], thus they are the major reason for more and more resistant strains that have been commonly
observed. Though the prevalence of MRSA varies greatly by geographical location in retail meats but apart from this,
sample size, geographic settings and collection period may also be responsible for the differences observed [47].

CONCLUSIONS

Since the present study recorded a high recovery of MRSA isolates from different animal origin foods (pork, mutton,
chicken, beef and fish) we therefore recommend a proper risk assessment and surveillance to be conducted for
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further prevention of the possible health hazards to both animals and the consumers. Rapid molecular biological
techniques like genome sequencing have the potentiality and expertise to differentiate the MRSA isolates that can be
used for determining the actual cause of infections and their possible sources in the prevailing environments of the
farms as well as in the marketed animal foods. It is, therefore, highly important to differentiate the animal and
human MRSA isolates as such techniques will additionally aid in monitoring their associated virulence factors and
antibiotic resistance.
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Table 1: Sequence of primers and PCR conditions for mecA and pvl genes of MRSA.

Denaturation Annealing Elongation No. of
PCR | Genes Primer sequence (5-3") Temp | Time | Temp | Time | Temp | Time cyc.les
(°C) | (sec) | (°C) | (sed) | (°C) | (min)
mecA -F | CCTAGTAAAGCTCCGGAA
mecA -R | CTAGTCCATTCGGTCCA 94 45 54 40 72 2
ATCATTAGGTAAAATGTCTG 30
PoF | GacATGATCCA cycles
pol-R GCATCAACTGTATTGGATAG o 30 60 30 72 2
CAAAAGC

Ladder 1

Fig 1:- Gel image showing amplification of mecA | Fig 2:- Gel image showing amplification of pvl
gene. Ladder used is 100 bp (Lane 1). Lane 2, 3, 5, | gene. Ladder used is 100 bp (Lane 1). Lane 2, 4, 5
6 and 7 shows amplified mecA gene (331bp). | and 6 shows amplified pvl gene (433bp). Lane 8
Lane 8 is negative control. is negative control

MAZ Staphylococcus aureus strain (India) ==
{ MA4 Staphylococcus aureus strain (India) mm

42295-42564 Staphylococcus aureus (USA) mm

2769455-2769724 Staphylococcus aureus (Pakistan) =

3986540134 Staphylococcus aureus (China) wem
38072-38341 Staphylococcus aureus (Japan) mm
{ 2574991-2575260 Staphylococcus aureus (USA) mm

MAG Staphylococcus aureus strain (India) ms

2786184-2786453 Staphylococcus aureus (Pakistan) s

2731870-2732139 Staphylococcus aureus (Pakistan )

2753718-2753987 Staphylococcus aureus (Pakistan) s

2794803-2795072 Staphylococcus aureus (Pakistan) mm
{28840—29109 Staphylococcus aureus (Pakistan) wem

Figure 3: Phylogenetic relation of S. aureus (mecA) from different regions of the world along with
the country of origin of the isolates.
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ABET78715.1 Staphylocaccus aureus lukS-PV lukF-PV genes for Panton-Valentine leukocidin S Panton-Valentine leukocidin F complete cds strain: FD SB11 (China) mm

EU368821.1 Staphylococcus aureus strain DC14 Panton-Valentine leukocidin S (lukS-PV) and Panton-Valentine leukocidin F (lukF-PV) genes complete cds (Clinical iosolates Japan) wm
EF571788.1 Staphylococcus aureus strain UK48 PVL toxin gene partial cds (community associated USA) ==

KX443594.1 Staphylococcus aureus strain L52074 ukSF-PV aperon partial sequence (China) wem

PV1 Staphylococcus aureus strain (India) mm

PV5 Staphylococcus aureus strain (India) e

MK374992.1 Staphylococcus aureus strain P1358203 Panton-Valentine leukocidin (pv) gene partial cds (clinical isolates Mangalore India) mem

KY072976.1 Staphylococcus aureus strain Najem1 LukS-PV (JukS-PV) gene partial cds (clinical isolates Sudan) mm

Figure 4: Phylogenetic relation of S. aureus (pvl) from different regions of the world along with the
country of origin of the isolates.
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ABSTRACT

The style consists of the recognition of quality of fruits and vegetables. This is the new approach to

Predict pesticide levels in fruits and vegetables by using agricultural robots are increasing production
yields for farmers in various ways. From drones to autonomous tractors to robotic arms, the technology
is being deployed in creative and innovative applications. Harvesting and picking is one amongst the
foremost popular robotic applications in agriculture because of the accuracy and speed that robots are
able to do to enhance the dimensions of yields and reduce waste from crops being left within the field.
Harvesting and picking robots have become very hip among farmers, but there are dozens of other
innovative ways the agricultural industry is deploying robotic automation to enhance their production
yields and Smart agriculture is a developing idea on the concepts because IOT sensors with irrigation
techniques are fit for providing information about agriculture fields.

Keywords: Artificial Intelligence, Fruits, Irrigation techniques, Harvesting Robots Agriculture, Spraying,
Temperature, Soil, Vegetables.

INTRODUCTION

Using Al for intelligent spraying of chemicals and Brings in cost savings.Al systems are helping to boost the harvest
quality and accuracy — called precision agriculture. Al technology helps in detecting disease in plants, pests and poor
nutrition of farms. Al sensors can detect and target weeds then decide which herbicide to use within the region. This
helps in reduced usage of herbicides and value savings. Many technological companies developed robots, which use
computer vision and computer science to watch and precisely spray on weeds. These robots are able to eliminate
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86% of the degree of the chemicals normally sprayed on the crops and produce down the expenditure of herbicide by
93%. These intelligent Al sprayers can drastically reduce the quantity of chemicals employed in the fields and thus
improve the standard of agricultural produce, and produce in cost efficiency. Have you ever wondered who actually
picks the produce from the agricultural land? Well, in most cases, it's not the standard hand but robotic machines
that are capable of doing bulk harvesting with more accuracy and speed that are chargeable for getting the produce
on your table. These machines help improve the dimensions of the yield and reduce waste from crops being left
within the field. Many companies are engaged on improving agricultural efficiencies. There are products like
autonomous strawberry-picking machine and a vacuum apparatus that may harvest mature apples from trees[1].
These machines use sensor fusion, machine vision and computer science models to spot the placement of the
harvestable produce and help pick the correct fruits.

Literature Survey

Crop yield predictions and price forecasts

For many farmers, the most important worry is that the price fluctuation of the crop. because of unstable prices,
farmers are never able to plan a precise production pattern. This problem is extremely prevalent in crops like
tomatoes that have very limited shelf time. Companies are using satellite imagery and weather data to assess the
acreage and monitor crop health on a real-time basis. With the assistance of technologies like big data, Al and
machine learning, companies can detect pest and disease infestations, estimate the tomato output and yield[2-3], and
forecast prices. they'll guide the farmers and governments on the longer term price patterns, demand level, variety of
crop to sow for max benefit, pesticide usage etc [4-5]. During this way, the applying uses Al and ML to unravel plant
diseases. Over seven million farmers have downloaded this app and it's helped identify over 100 crop diseases
among field crops, fruits, and vegetables.

Proposed methodology

Smart farming

Every day, farms produce thousands of information points on temperature, soil, usage of water, atmospheric
phenomenon, etc. With the assistance of computer science and machine learning models, this data is leveraged in
real-time for obtaining useful insights like choosing the correct time to plant seeds, determining the crop choices,
hybrid seed choices to get more yields and therefore the like. Smart farming and precision agriculture involve the
mixing of advanced technologies into existing farming practices so as to extend production efficiency and also the
quality of agricultural products. Fig 1As an extra benefit, they also improve the standard of life for farm workers by
reducing heavy labor and tedious tasks. Replacing human labour with automation could be a growing trend across
multiple industries, and agriculture isn't any exception. Most aspects of farming are exceptionally labor intensive,
with much of that labour comprised of repetitive and standardized tasks an ideal niche for robotics and automation.
We're already seeing agricultural robots beginning to look on farms and performing tasks starting from planting and
watering, to harvesting and sorting. Eventually, this new wave of smart equipment will make it possible to supply
more and better quality food with less manpower.

Irrigation Techniques: Intercropping crop yields

Intercropping mixed crop species cultivation on a field can potentially reduce pressure on land and water resources
by generating higher contribute use efficiencies and crop yields through exploitation of complementarities between
species ( fig.2,3) [6].

Automatic Watering and Irrigation

Subsurface Drip Irrigation (SDI) is already a prevalent irrigation method that permits farmers to manage when and
the way much water their crops receive. By pairing these SDI systems with increasingly sophisticated IoT enabled
sensors to continuously monitor moisture levels and plant health, farmers are able to intervene only necessary,
otherwise allowing the system to control autonomously.
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Crop Spraying

There are drones currently available and in development for crop spraying applications, offering the possibility to
automate one more labor-intensive task. Employing a combination of GPS, laser measurement and ultrasonic
positioning, crop-spraying drones can adapt to altitude and placement easily, adjusting for variables like wind
speed, topography and geography. this permits the drones to perform crop spraying tasks more efficiently, and with
greater accuracy and fewer waste. In IoT-based smart farming, a system is made for monitoring the crop field with
the assistance of sensors (light, humidity, temperature, soil moisture, etc.) and automating the irrigation system. The
farmers can monitor the sector conditions from anywhere. IoT-based smart farming is extremely efficient in
comparison with the traditional approach.

Artificial Intelligence in Agriculture

Crop yield prediction and price forecasts

Identify the output yield of crops and forecast prices for the subsequent few weeks will help the farmer to get
maximum profit

Intelligent Spraying
Al Sensors can detect weed affected areas and might precisely spray herbicides within the right region reducing the
usage of herbicides

Predictive Insights
Insights on right time to sow the seeds for max productivity .insghts on the impacts created by the climatic
conditions

Agriculture Robots
Using Autonomous robots for harvesting huge volumes of crop at a better volume and faster pace

Crop and Soil Monitoring
Using ML /Al we will monitor the crop health for diagnosing pests /soil defects ,nutrient deficiencies in soil etc

Disease diagnosis
Prior information and classification and plant diseases help farmers control the disease through proper strategy

RESULTS AND DISCUSSION

Future scope

Al solves the scarcity of resources and labor to an oversized extent and it'll be a strong tool that may help
organizations deal with the increasing amount of complexity in modern agriculture. it's time that big companies
invest during this space.

CONCLUSIONS

The response is perhaps no for now- but definitely within the near future, Al will complement and challenge the
way decisions are made and improve farming practices. Such technological interventions are likely to guide to raised
agricultural practices, yields, and qualitatively improve the lives of farmers.
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ABSTRACT

The role of inflammation in the pathogenesis of pancreatic lesions in pancreatitis and tumors is widely discussed.
The study examined the relationship between the production of cytokines IL1, IL4, IL6, IL8, IL10, TNFa, and clinical
variations in pancreatitis. Patients with chronic pancreatitis and pancreatic carcinoma were examined. The level of
cytokine production in blood serum was determined by enzyme immunoassay. Studies show convincing evidence of
the participation of cytokines in the mechanisms of immune inflammation in both pathologies, especially expressed
in pancreatic carcinoma. The high level of pancreatic enzymes, accompanied by the overproduction of pro-
inflammatory cytokines, necessitates the development of new therapeutic approaches to reduce the production of
pro-inflammatory cytokines to reduce the progressive inflammatory process and prevent the transition to a severe
complicated form.

Keywords: Pancreatitis, pancreas carcinoma, proinflammatory, cytokines, anti-inflammatory cytokines, CD

INTRODUCTION

All over the world, there is a steady tendency to increase the number of diseases of the pancreas. Currently, certain
results have been obtained that can reduce the incidence rate, in particular, acute and chronic pancreatitis. The last
decade was marked by an increase in research on disorders of the immune and cytokine status in diseases of the
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digestive system and, in particular, the pancreas. However, today there are not enough studies devoted to a detailed
analysis of the immune mechanisms of cytokine interactions in the development of inflammatory changes, the
relationship between the level of different groups of interleukins, the nature and degree of the assessment of the
clinical, cytokine and immunogenetic status of patients. (Belotsky S.M., Avtalion R.R. ., 2008; Rudiger L., Wolfgang
ED, Torsten K., 2010). Currently, various research methods are used to diagnose chronic pancreatitis (CP ), however,
most of them do not allow to establish a diagnosis of CP at an early stage of the disease. In the pathogenesis of
pancreatitis is crucial genes dysfunction of cytokine cascade, causing yuschaya- an expression of various key
mediators of inflammation and promotes destructive-inflammatory changes pancreas ( Sun HC, Qiu ZJ, et al, 2007;.
Alvarez C., Buss B, 2010; Fogar P. et al ., 2009; Kazbay K., Tarnasky PP, Hawes R. H., 2011). Errors in the diagnosis
of exacerbations of CP can be up to 90% at the prehospital stage and up to 17% in a hospital. As a result of the
measures taken, a reduction in the incidence rate to a level of less than 5% and mortality to 1.3 times was achieved.
The average age of patients with CP decreased from 50 to 38 years. People with a chronic form of pancreatitis who
become disabled make up 11%. A large number of drugs used in the treatment of CP often confers the practical
physician with the difficult task of choosing the most effective combinations for a particular patient. Therefore, the
problem of developing clearer criteria for choosing CP treatment tactics, taking into account the individual
characteristics of the patient, remains open ( Gubergrits N. B., Kazyulin A. N., 2011). Within the framework of this
problem, it seems reasonable and timely tactics of complex immune correction to increase the effectiveness of CP
therapy. Given the above, further study and improvement of early diagnosis methods with the expansion of its
therapeutic capabilities in therapy and prognosis are relevant and practically important.

MATERIALS AND METHODS

Collection of clinical material was carried out on the bases of the Tashkent Medical Academy, in Uzbekistan, as well
asin the Department of Gastroenterology of the University Hospital and the center of then pan create carcinoma,
Freiburg in Germany, by support of grant of the German fund DAAD. The object of study - 245 patients with
chronic pancreatitis (CP), of whom 125 were hospitalized in the clinic of TMA, the remaining 120 patients, of whom
105 HP, 15 pan creati carcinoma(PC) in the Division of Gastroenterology at the University Hospital and the center of
the Pancreatic carcinoma in Freiburg, Germany. Clinical research methods were based on the history, general
clinical, biochemical studies in the formulation of non-invasive tests of early diagnosis - determination of
trypsinogen-2 in the urine (Actim Pancreatitis, Medix Bio chemica Finland) and fecal elastase-1 (BIOSERV
Diagnostics BS-86-01 Elastase ELISA ) Immunological examination in the dynamics of observation included the
determination by means of immune phenol typing of membrane antigens of peripheral blood lymphocytes (CD3,
CD4, CD8, CD16, CD95, CDHLA-DR) using monoclonal antibodies (Sorbent JSC). The determination of serum
immune globulins of classes A, M, G was carried out by the method of radial immuno diffusion according to G.
Manchiniusing monospecific serums against human immune globulins. The concentration of cytokines - IL-1p, IL-
2R, IL-4, IL-6, IL-8, IL-10, TNF-a, TGF-B1, and INF-y - was determined by enzyme-linked immunosorbent assay
(Russia), DRG- Diagnostica (Germany).

Statistical data processing

For the analysis of the obtained data, the BioStat 5.8.4.3 software was used. The data were presented in the form of an
average value and a standard error (M + m). Correlation analysis of quantitative values was carried out using the
Pearson correlation coefficient. The level of reliability P> <0.05 was taken as statistically significant changes.

RESULTS

We have investigated that the level of IL -1 B with CAP with complications rises by 31.2 times, and without
complications - by 17 times, IL -4 with a complicated course - by 6, 3 times, and with an uncomplicated course - by
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3.7 times, IL- 6 levels increase 7.1 and 3.2 times, IL -8 13 and 7.7 times, TNF - a 6.1 and 3.1 times and IFN - y 24.3 and
15.1 times, respectively, compared with healthy individuals. From the data obtained, it is also seen that in the
complicated course of CP, the level of cytokines increases in comparison with the uncomplicated course by 1.6-2.1
times. The content of T GF- 1, which stimulates the formation of fibrosis, in patients with CAP was 627.8 + 92.2
pg/ml, in patients with CAP with the complicated course - 812, 3 + 98.5, in the control - 40.2 + 4.6 pg/ml ( P <0.05)
(Tab.1). The values obtained by us indicate that there are multiple increases in the level of cytokines in the
complicated course of CP than in the absence of complications. At HP, as well as at acute course, marked correlation
between the severity of disease and the level of pro-inflammatory cytokines and their involvement in the
development of relapse. Recurrent damage to acinar cells is caused by the synthesis of activated T-lymphocytes,
macrophages, in particular, T GF- 31, which enhances the infiltration. An analysis of the cytokine profile in patients
with CP in Germany who were hospitalized in the gastroenterological department of the University Hospital in
Freiburg, Germany revealed a significant increase in the content of TNF-a, INF-y in 26 (65%) and 33 (82%) patients
respectively, compared with the control group ( P <0.001). In 17 (42%) patients, the concentration of IL-2R and IL-6
was sharply increased (P <0.001), in 23 (58%) - a moderate increase (P <0.01) (Tab. 2).

When comparing with biochemical data, a significant direct correlation was established (r = 0.7): the levels of TNF - a
and IFN - v, on the one hand, and the concentration of pancreatic cytolytic enzymes on the other (P <0.01), the
amount of TNF- a and lipase level, (P <0.01), IEN - y concentration and gamma-GT and alkaline phosphatase levels
(P <0.01). Based on the results of CT studies, a statistically significant direct correlation was found: the levels of TNF -
o and IFN - v with the severity of inflammation of the pancreatic tissue, as well as a significant relationship between
the level of cytokines IL- 2 R, IL- 6 of blood serum and the stage of tumor lesion of the pancreas. When studying
cytokines in patients with CP, we found an increase in serum concentrations of IL-2.6, as well as TNF-a and IF N- y
from the corresponding parameters of the control group. The high content of TNF-a and IF N- v in the blood of
patients with CP indicates a shift in the pro-inflammatory side of cytokine production. The death of pancreatocytes
in pathology can occur by necrosis and apoptosis. Installed in our study the relationship between the levels of a-
TNF, IF N -y, IL-2, IL-6, and containing cytolytic enzymes, indicates the effect of both mechanisms is damaged
pancreas. TNF-a with the participation of INF-y can exert a direct cytotoxic effect on pancreatocytes.

DISCUSSION

Thus, we believe that the cytokine system is activated in patients with CP. Its dysfunction is accompanied by
increased production of pro-inflammatory cytokines IL-2, IL-6, TNF-a, IF N- vy, the level of which in the blood serum
has a reliable relationship with the main clinical and laboratory parameters recorded in such patients. The results
obtained may indicate that the cytokine system is involved in the pathogenesis of CP. An analysis of the cellular
immunity indices of patients with chronic pancreatitis in the acute stage showed that the total number of
lymphocytes was increased (P <0.01), a decrease in the content of T-lymphocytes-C D Z (P <0.001), T-helper cells CD
4 (P <0.001), a marker of apoptosis CD 95 (P <0.01), a marker of natural killer CD 16 (P <0.05). Elevated levels of
cytotoxic cells CD 8 (P <0.001), B-lymphocytes CD 22 (P <0.01) and antigen-presenting HLA - DR cells ( P< 0.05) were
noted . Thus, in patients with chronic pancreatitis, there was a pronounced imbalance in the T- and B- lymphocytic
cellular immunity link, indicating the depletion of T-cell lymphocytic immunity, impaired recognition of antigens.
The high content of HLA - DR - cells, combined with inhibition of the natural killer population ( CD 16), is an
unfavorable situation with the possibility of developing autoimmune aggression in patients with CP. A marked
decrease in the CD 95 subpopulation may indicate a decreased readiness for apoptosis. In studies of humoral
immunity in patients with CP in the exacerbation of the inflammatory process observed increase in the concentration
of the CEC to 82,4 + 0,5 (in the control group 14.5 + 0.8, P <0.05), IgG - up to 16.51 +0.50 g / I (respectively 9.39 + 0.65 g
/1, P<0.001), IgA -upto3.42+0.14g/1(22+0.18 g /1, P <0.001), IgM -up to 1.8 + 0.22 g /1(1.13 £ 0.05 g / 1, P <0.001).
The increase in concentrations of immune globulins is probably due to chronic inflammation of the pancreatic tissue
leading to antigenic stimulation, with irritation of the B-cell immunity, and an increase in antibody formation, which
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is a natural response to a persistent pathological process and indicates the preservation of an adequate response to
the antigen. The increase in the concentration of CEC, in our opinion, occurs as a result of functional T-link
deficiency, deficiency of T-helpers, and humoral immune response to prolonged antigenic stimulation and the
presence of an autoimmune component of the disease. Identified violations in various parts of the immune system
indicate the development in patients with CP of immune dysfunction, leading to the failure of the immune response.
An increase in the concentration of immune globulins determines chronic inflammation in the pancreatic tissue,
which supports antigenic stimulation, irritating the B-cell immunity with an increase in antibody formation, with a
more pronounced increase in the concentration of CIC, IgA, and IgG in the blood serum found in patients with a
frequently recurring form and severe course diseases.

The immunological profile was studied depending on the main etiological factors of CP in the acute stage. The
analysis of indicators of the immune status of patients with AHP and BHP revealed a significant decrease (P <0.001)
of complementary activity in both groups compared with the control group, most pronounced with AHP (P <0.05).
The state of the cellular immunity in patients with AHP was characterized by a significant decrease in the level of
CD3 (P <0.001), with BHP (P <0.01) compared with the control group and more pronounced (P <0.05) with AHP, the
level of T-helpers ( CD4) with AHP (P <0.001) and BHP (P <0.01) compared with the control group, CD16 level with
AHP (P <0.01) and BHP (P <0.05) compared with the control group, CD95 level in both groups of patients with CP (P
<0.001) compared with the control group with a significant difference between the groups (P <0.05). There was an
increase in the level of T-cytotoxic cells (CD8) with AHP and BHP (P <0.001) compared with the data in the control
group, CD22 with AHP (P <0.01) and BHP (P <0.001) but compared with the control group, the level of HLA- DR
with ACP and BHP (P <0.05) compared with the control group. The research results indicate that the dysfunction of
cellular immunity is more pronounced in the alcoholic version of CP. The study of the humoral immunity revealed a
significant increase (P <0.001) in the level of CEC in ACP and this indicator was higher than in BHP (P <0.05). A
significant (p <0.001) increase in immunoglobulins of all three classes - IgA, IgM, IgG with ACP and BCP, was noted
compared with the control group. At the same time, differences in levels of immunoglobulins between groups were
not significant (P>0.05).

CONCLUSIONS

Thus, when comparing the indicators of immunological status in patients with AHP and BCP, data were obtained
that indicate violations in the immune system in patients in both groups. Significantly more pronounced violations
of cellular immunity and a more pronounced suppression of nonspecific resistance were detected in ACP. The
revealed changes in the immune system indicate the development of chronic immune deficiency in CP with a
decrease in the possibility of an adequate response, which leads to a violation of the apoptotic reaction and probably
supports the chronic course of the pathological process with an increase in exocrine insufficiency. The results of our
study indicate that cytokines are involved in the pathogenesis of CP. This study has demonstrated that PSCs have
the capacity to respond to cytokines known to be upregulated during pancreatitis. Persistent activation of PSCs by
cytokines during acute pancreatitis may be a factor involved in the progression from acute pancreatitis to chronic
pancreatic injury and fibrosis (8).The inflammatory IL-6 is often expressed by multiple cell types within the tumor
microenvironment. IL-6 produced in the bone marrow microenvironment to bone metastasis and this cytokine has a
strong pro-tumorigenic activity due to its multiple effects on bone metabolism, tumor cell proliferation and survival,
angiogenesis, and inflammation .Supporting the role of IL-6 in human cancer is the observation of elevated serum
levels of IL-6 and sIL-6R in patients with bone metastasis and their association with a poor clinical outcome. Thus,
IL-6 emerges as a key player at all stages of the pathogenesis of pancreatic diseases, including carcinogenesis, and a
potential molecular therapeutic target(2,3,6).
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Table 1. The content of cytokines (PG / ml) in the blood serum of patients with CP with complications

Cytokines CP with complications CP without complications Control,
(pancreatic cysts ), n =27 n =45 n=20

IL-18 1201,3+102,3*** 631,2+90,8** M 371+53
IL-4 235,1+30,7** 131,014 ,5** " 403 +5.7
IL-6 181,1+£25,1* 85,1+13,4** M 28.0+1.1
IL-8 523,5+71,1** 313,1+43,2**A 41.1+46
TNF-« 229,3+33,7** 125,8+19,4** M 435+6.1
IFN-y 908,7+£110,7*** 552,0+77,2%* M 38.9+55

* - differences relative to the data of the control group are significant (*** -P<0.001), " -

Note: differences relative to the data of the CP group with complications are significant (* -P<0.05, " -

P <0.01, M~ -P<0.001)

Table 2.The content of cytokines ( PG/ ml) in the blood serum of patients with CP and pancreatic
carcinoma of pancreas

Group of surveyed TNF-a INF-y IL-2R IL-6

IZ“_QZS with CP 159 £19.6 ** 823 +97.5 *** 1623 + 55.4 *** 139 £22.3 *+
fa“el‘;)s with PC 201 £ 21.4 ##* AN 952 + 85.3 *** 2213 £365 % MA | 246 % 6.6 % A
n =

Control (n = 25) 435+6.1 389+55 390+ 155 285+1.1

Note : *differences relative to the control group data are significant (*** - P <0.001), * - differences relative to the CP
group data are significant (" - P <0.001)
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ABSTRACT

Corporate Social Responsibility (CSR) is one of the most important issues in the era of globalization. Considering the
importance of CSR the Indian banks are investing money in environmental and social programs which will be
beneficial for the society and the banks itself. In the present time CSR is the most interesting topic for the research.
CSR was considered as what the companies do for the society apart from the statutory obligation. But now CSR is
also coming under statutory requirements of the company. CSR is basically required for the sustainable
development. Corporate should not think only about their profit. They have to spend money for the society. The
present study is done for the period of 7 years from 2012-13 to 2018-19. To analyse the objectives of the study a
sample of 2 Public Sector Banks (PSBs) i.e. State Bank of India (SBI) and Canara Bank and 2 Private Sector Banks
(PVBs) i.e. ICICI Bank & HDFC Bank has been taken. The main focus is to understand the trend of CSR expenditure
in selected Indian banks.

Keywords: Corporate Social Responsibility (CSR), CSR expenditure, Public Sector Banks, Private Sector Banks,
Companies Amendment Act, 2013.

INTRODUCTION

Traditionally, companies have ultimate responsibility and objective of making profit. But now a days the companies
have to satisfy the stakeholders also. So one of the most important factors to satisfy the stakeholder is CSR. They
have to work for sustainable development. Due to this the new concept is getting more importance as “corporate
social responsibility (CSR)” (ilker Yilmaz, 2013). CSR is a concept where the company works for the benefit of society
and other stake holders without profit motive. Now CSR is not a charitable act. According to companies Act 2013,
the companies have to spend 2% of its average net profit for the previous 3 years on CSR if it had in any of those
years net worth of Rs 500 crore or more, or turnover of Rs 1000 crore or more, or net profit of Rs 5 crore or more. CSR
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plays a major role for the development of our society as well as economy. Now all the banks are doing CSR activities
for the sustainable development. No doubt banking sector is following more statutory obligations in today’s world.
Indian banks shown significant changes in following CSR activities Indian banks are doing lot of charities since long.
But now as it is statutory obligation, the banks have to be more systematic while spending in CSR activities. Social
responsibility is not new for Indian banks. The study is mainly focusing on how and how much the Indian banks are
spending on CSR activities and what are the CSR initiatives taken by the banks.

Literature Review

Eliza Sharma et al. (2013) have done their research on Indian banks for the period from 2009 to 2012. They found that
the public sector banks are doing more CSR activities than the private sector banks for the study period. The study
was before 2013. So it shows the voluntary CSR activities by the banks. Similarly Namrata Singh et al. (2015)done
their analysis for the year 2013-14. They found that CSR activities of Indian Banks are not so good. They basically
found the Private sector banks are spending more than the public sector banks for the study period. Rajnish Yadav &
Dr. F. B. Singh (2016)have analysed the impact of CSR on the financial performance of the banks. They have taken a
period of 2008 to 2016 for the analysis. They have used regression model for the study. They found an overall
positive impact of CSR on the financial performance of the banks. But individually it is different. For public sector
bank it is insignificant while for private sector it is positively significant on net profit. Also the trends of all the
selected banks increasing for the study period. Prabhavathi, K & Dinesh, Dr. G P (2017) analysed the change in the
CSR activities by the banks for before and after 2013 CSR Amendment Act. They have taken 41 Indian banks for the
period 2012 to 2016 for the study. They used descriptive analysis for the research. They found that the spending on
CSR by the banks has been increased after 2013. Also there is an increase in the number of banks spending 2% of the
average net profit for the study period. Dutt, Rajul (2018), has done his analysis in SBI for the period of 2014 to 2018.
He found an increasing trend in the spending of CSR in SBI for the study period. SBI is spending more in education,
healthcare and for skill development in its CSR activities. Kewlani & Bhatt (2019) tried to find the impact of CSR
activities of Private and public sector banks on the market price of the bank. They have taken a period of 2014 to 2018
for the study. They found that the trend of CSR in public sector bank is fluctuating but in case of private sector bank
it is increasing. There is a negative impact of CSR on market price in case of public sector bank while the impact is
positive in case of private sector banks.

Objectives of the Study

To study the CSR initiatives taken by the selected banks

To understand the concept of CSR

To study the trend of CSR expenditure in selected Indian banks

CSR Initiatives and Activities

Now a day CSR is playing a major role in the corporate and financial world. Banks are investing huge amount of
money in CSR activities. Before 2013 act banks were voluntarily spending money in CSR. But after 2013 they have to
spend as statutory obligation. Most of the banks are preparing their CSR report.

State Bank of India (SBI)

SBI does lot of work for the poorer section of the society. SBI is doing the CSR activities from many years. SBI has
adopted the Business Responsibility Policy in 2012-13. Sustainability Report published in the year 2015-16 was a
comprehensive review of CSR activities for all the stakeholders over the last four years of BR Reporting. Bank has
worked in different areas of CSR. During the seven years, i.e. 2012-19, the bank has included various activities under
Education, Healthcare, Sanitation, Skill Development and Livelihood Creation ,Environment Protection, Culture,
Sports and others under their CSR practices. Apart from that, activities under National donation (Assistance during
natural calamities), activities for Person with a disability, Supporting for Women’s Health and Welfare, Children’s
Welfare fund, Support to Rural Self Development Training, Swachh Bharat Mission, SBI Youth for India Fellowship
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program and Supporting India's Defenses Services were taken place. The initiatives under CSR practices of the bank
are Green Initiative, Energy Saving Initiative, SBI Gram Seva, Centre of excellence for a person with a disability, etc.
SBI had launched a number of projects under different areas such as Umeed, Shishu Raksha, SBI Eye care, Anugraha,
Lifeline Express in Healthcare; Bodhsalas, Gyanshala, SBI Udaan, Beti Padhao Kendras in Education; Shravanshakti,
Swabhimaan, Samridhi in Empowerment of People with disabilities and Women; SBI Welfare, SBI Corbett in
Environment and Sustainability areas for community development during 2012-19.

Canara Bank

The Canara bank has multiple CSR activities during the years 2012-19 under Education, Healthcare, Poverty &
Nutrition, Skill development, Environment protection, Women empowerment, Swachh Bharat, Financial Literacy,
activities for the person with disability & old age and rural development. The various initiatives taken under CSR
practices by Canara bank along with some NGOs and different Government institutions are Automatic Roti Making
Machine under “Rajasthan Kitchen for School Children”, Mid-day meal Programme, ‘Retail Mobile Marketing Van’
to assist women entrepreneurs, SHGs and artisans to market their products etc. They have started.
CanaraVidyaJyothi Scholarship schemes for the meritorious SC/ST Girl Students. This is one of their initiatives in
education. They have also started many programmes for disable people. The bank also started Self Employment
Training Institutes (RUDSETIs) in 17 states in India in the year 2017-18.

ICICI Bank

ICICI Bank have also done lot of CSR activities. It started ICICI foundation for inclusive growth and to expand their
CSR activities in 2008. During the study period 2012-19, the bank has implemented various CSR activities in
Education, Healthcare, Financial Inclusion, Environment Protection, Skill development and sustainable livelihoods
and many more. ICICI Bank had implemented School and Teacher Education Reform Programme (STERP) in
collaboration with Chhattisgarh Government on promoting Education in the year 2012-13. ICICI bank spent huge
amount for women, education, Swachh Bharat and in Pan-India Programme in the year 2017-18.

HDEFC Bank

HDEFC Bank’s social philosophy is “Businesses cannot succeed if the communities they operate in don’t”. The bank is
doing a lot of work in CSR activities. During the financial years 2012-19 the bank had engaged in different CSR
activities and made huge amount of expenditure in Environmental Sustainability, rural and social development
programmes. It started “Parivartan” in 2017-18 for their major CSR activities. Parivartan focuses on major initiatives
such as Rural Development, Healthcare & Hygiene, Promotion of Education, Financial Literacy & Inclusion and Skill
Training & Livelihood Enhancement. Under Parivartan Initiatives different developmental programmes like Zero
Investment Innovations for Education Initiatives (ZIIEI), Teaching The Teacher’ programme (3T), Holistic Rural
Development Programme (HRDP), Sustainable Livelihood Initiative (SLI) under Skills Training and Livelihood
Enhancement programme and Digidhan under Financial Literacy programme have launched.

Research methodology

Secondary data has been used for the study. All the secondary data are collected from the annual reports published
by the banks, organizational reports, weekly and monthly journals, articles, newspapers, books and different
websites. The present study is done for the period of 7 years from 2012-13 to 2018-19 in selected banks. To analyse
the objectives of the study a sample of 2 Public Sector Banks (PSBs) i.e. State Bank of India (SBI) and Canara Bank
and 2 Private Sector Banks (PVBs) i.e. ICICI Bank & HDFC Bank has been taken. Percentage increase and decrease in
CSR expenditure, charts and graphs are used for the analysis.
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Data analysis and Interpretation

CSR Spending in Public Sector Banks

Table 1 represents the net profit after tax, CSR spending and trend of increase/decrease in CSR spending over the
previous financial year by two Public Sector Banks for seven financial years covering from 2012-13 to 2018-19. The
table discloses that State Bank of India shows the highest profit and CSR expenditure as compared to Canara Bank
during the study period whereas there is a fluctuation in the trend of CSR spending in last 6 years because of rise
and fall in net profit and loss in both the banks. The amount of net profit and CSR expenditure of SBI has
substantially more than Canara Bank.

Figure 1 shows that SBI has the highest amount of net profit among the two banks during the study period. There is
no fixed trend for rise or fall in net profit for public sector banks. However, both the PSBs suffered loss in the year
2017-18. Figure 2 shows that CSR spending of SBI is much more than the Canara Bank during the period 2012-
19though in the year 2018-19 Canara bank has spent more than SBI towards CSR. There is no stable trend for
increase or decrease in CSR expenditure for PSBs. CSR expenditure of SBI is increasing in the year 2013-14, 2015-16
and 2017-18; however, it decreases in the year 2014-15, 2016-17 and 2018-19. This indicates in every other year CSR
expenditure of SBI gone up and down respectively. CSR expenditure of Canara bank has also not steady; it also
shows a fluctuating trend like SBI. The figure (3 and 4) shows the graphical representation of increase/decrease in
CSR spending of the PSBs over the previous FYs during the period 2013-14 to 2018-19. It can observe that from both
the figures (3& 4) that both the PSBs have not static increase or decrease rate in CSR spending of each year in
comparison to its preceding year. Both the banks have not doing impressive contribution towards CSR activities.

CSR Spending in Private Sector Banks

Table 2 represents the net profit after tax, CSR spending and trend of increase/decrease in CSR spending over the
previous financial year by two Private Sector Banks for seven financial years covering from 2012-13 to 2018-19. The
table discloses that HDFC bank shows the highest profit and CSR expenditure as compared to ICICI Bank during the
study period. HDFC bank is showing an upward trend in net profit and CSR spending whereas ICICI Bank shows an
upward and downward trend in both net profits as well as CSR spending. Figure 5 show that HDFC Bank has rising
trend of net profit among the two banks during the study period but there is no fixed trend for rises or falls in net
profit for ICICI bank. The amount of net profit is also more in HDFC bank than the ICICI bank Figure 6 shows that
CSR spending of HDFC Bank is much higher than the ICICI Bank during the period 2012-19. There is no stable trend
for CSR expenditure in ICICI Bank where as HDFC Bank has fixed increasing trend of it. The amount of CSR
expenditure of HDFC Bank is appreciable in comparison to ICICI Bank.

Figure 7 and 8 shows the graphical representation of increase/decrease rate of CSR spending of the Private Sector
Banks in comparison to preceding FY during the period 2013-14 to 2018-19. It can observe from the figure 7 that
ICICI bank has mostly decreasing rate in CSR spending (sometimes in negative rate) of each year in comparison to its
preceding year but in FYs 2015-16 and 2016-17 it has increasing rate in comparison to preceding year. From figure 8 it
can be observed that HDFC bank has positive increasing rate in CSR spending in each FY in comparison to preceding
FY. But the trend of increasing rate is not fixed throughout the study period. From both Private Sector Banks HDFC
Bank has consistently an increase in CSR spending in comparison to preceding year whereas the CSR spending is not
consistently increasing in ICICI bank, in maximum FYs the CSR spending are less than preceding year. Table 3
depicts the comparison of CSR expenditures as a Percentage of the average profit of preceding 3 years of four
sample banks for the financial years from 2012-13 to 2018-19. The above table reveals that there has been a significant
increase in CSR spending by the four selected banks in year 2013-14 comparison to the previous year from 2012-13.
In the year 2014-15 all banks clocked lower CSR expenditure than the previous year. Most of the banks except ICICI
Bank expanded their CSR expenditure in 2015-16.In 2016-17, Canara Bank and ICICI Bank has increased their % of
CSR expenditure in comparison to Previous year. It shows increased % of CSR expenditure in all banks except ICICI
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Bank in the FY 2017-18 whereas Canara bank spent an appreciable per cent i.e. 8.46% of average net profits of three
preceding FYs. During 2018-19 all banks have significant downfall in CSR expenditure.

CONCLUSION

This paper analysed that SBI is contributing more in comparison to Canara bank but it is observed that in percentage
on preceding 3 years average profit basis Canara bank doing well in selected sample Public sector banks. Out of the
two sample Private sector banks HDFC Bank has done commendable work and appreciable expenditure in CSR
activities in all aspects as compared to ICICI Bank. Both Public and Private sector banks have voluntarily contributed
on various CSR activities under Education, Health, Environment protection and Rural Development programmes
prior to the mandatory CSR contribution prescribed in Companies Act, 2013. Private sector banks are more
concerned than PSBs in CSR expenditure. After ensuring the prescribed amount i.e. at least two per cent of average
net profit after tax during the three immediately preceding FYs of the company, by Regulatory body of CSR
Committee (after Companies Act, 2013) has to be investing on CSR activities of the corporate houses, it can be
observed (Table 3) that most of the commercial banks have spent a very small proportion of their previous year’s
average net profit after tax spent on current year CSR activities. However, among Public sector banks Canara bank
spent more than 2 per cent of average net profits in CSR activities in the FYs 2016-17 and 2017-18. HDFC Bank
consistently spent more than 2 per cent in CSR from the year 2015-16. But SBI and ICICI Bank have not spent the
required amount on corporate social responsibility. Banking sector in India is showing interest in integrating
sustainability into their business models but its CSR reporting practices are far from satisfaction. The study
concluded that the Indian Banks are making serious efforts in CSR activities and initiatives but more initiatives have
to be taken by the Indian commercial banks. Despite of regulatory requirements, most of the banks are failing to
meet the minimal legal CSR requirements.
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Table 1- Net Profit & CSR Spending of Public Sector Banks during 2012-13 to 2018-2019 Amount (Rs.)
in crore

BANKS STATE BANK OF INDIA CANARA BANK
Financial Net CSR Increase/ Decrease Net CSR Increase/ Decrease
Years Profit Spending | in CSR Spending (%)|  Profit Spending in CSR Spending (%)
2012-13 14105 123 NA 2872 11.30 NA
2013-14 10891 148.93 21.08 2438 41.98 271.50
2014-15 13102 115.8 -22.25 2703 30.39 -27.61
281
2015-16 9951 143.92 24.28 (2813) 32.78 7.86
Loss
2016-17 10484 109.82 -23.69 1122 32.68 -0.31
201718 | 647 112.96 2.86 (4222.24) 28.53 -12.70
(Loss) Loss
2018-19 862 16.46 -43.20 347.02 23.62 -17.21

(Source: Annual Reports & Business Responsibility Reports of SBI and Canara Bank)

Table 2- Net Profit & CSR Spending of Private Sector Banks during 2012-13 to 2018-19 Amount (Rs.) in
crore

BANKS ICICI BANK HDFC BANK
Financial Net CSR Increase/ Decrease Net CSR Increase/ Decrease
Years Profit | Spending | in CSR Spending (%) Profit Spending in CSR Spending (%)

2012-13 8325 96.57 NA 6726 39.01 NA
2013-14 9810 192 98.82 8478 70.37 80.39
2014-15 11175 174.33 -9.20 10216 81.48 15.79
2015-16 9726 172 -1.34 12296 297.75 265.43
2016-17 9801 182 5.81 14550 305.42 2.58
2017-18 6777 170 -6.59 17486.8 374 2245
2018-19 3363 92 -45.88 21078 444 18.72

(Source: Annual Reports & Business Responsibility Reports of ICICI and HDFC Bank)
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Table 3- Actual CSR Spending as % of the Average Profit of Preceding 3 years

Financial Year SBI Canara Bank ICICI Bank HDEFC Bank
2012-13 1.27 0.33 1.85 0.97
2013-14 1.31 1.24 2.89 1.33
2014-15 0.95 1.06 2.13 1.20
2015-16 1.13 1.23 1.76 3.51
2016-17 0.97 4.21 1.78 2.96
2017-18 1.01 8.46 1.66 3.03
2018-19 0.36 NA 1.05 3.00

(Source: Calculated)
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ABSTRACT

An Artificial Neural Network (ANN) representation was developed to anticipate the bio sorption
proficiency of Zinc oxide nano particle deep-seated on activated silica using Oscimum sanctum(ZNO-NPs-
AS-O:s) for the confiscation of total As(IIl) from aqueous solution based on 95 data sets obtained in a
laboratory batch study. Experimental parameters affecting the bio sorption succession such as initial

concentration, dosage, pH, contact time and agitation were intended. The three layered ANN modeling
technique was applied to optimize this process. The Leven berg-Marquardt algorithm (LMA) was found
best of BP algorithms with a minimum mean squared error (MSE) for training and cross validation as
0.0012 and 0.0017 respectively. The maximum removal As(IIl) ions of 98% is obtained at concentration of
0.07N.

Keywords: Artificial Neural Network, Modeling, Ocimum sanctum, Leven berg—Marquardt algorithm,
Adsorption
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INTRODUCTION

In waste water treatment various technologies are available such as chemical precipitation, ion exchange,
electrochemical precipitation, solvent extraction, membrane separation, concentration, evaporation, reverse osmosis,
emulsion per traction and adsorption [1]. Among these technologies adsorption is a user friendly technique for the
removal of heavy metals. This process includes the selective transfer of solute components in the liquid phase onto
the surface or onto the bulk of solid adsorbent materials. In last two decades artificial neural network (ANN) models
have been extensively studied in different fields of engineering, finance with a basic objective of achieving human
like performance. The neural networks are powerful tools to identify underlying highly complex relationships from
input- output data [2]. ANN derived from the biological counterparts and based on the concept that a highly
interconnected system of simple processing elements known as nodes or neurons, enables to learn highly complex
nonlinear interrelationships existing between input and output variables of the data-set. In ANN model of system
feed-forward architecture namely multilayer perception (MLP) is most commonly used. This network consists of at
least three layers namely input layer, one or several hidden layers and output layer.

Each layer consists of a number of elementary processing units known as neurons. Each neuron in the input is
connected to its hidden layer through weights. Also there is connection between hidden and output layers. When an
input is introduced to the neural network the synaptic weights between the neurons are simulated and these signals
propagate through layers and the output result is formed. The main objective is to form the output by the network in
such a way that it should be close to the expected output. The weights between the layers and the neurons are
modified in such a way that next time the same input will provide an output that are closer to the expected output.
Various algorithms are available for the training of the neural networks. Feed-forward back propagation (BP)
algorithm is the most versatile and robust technique which provides the most efficient learning procedure for MLP
networks. This algorithm is especially capable of solving predictive problems [3-4]. Researchers pointed out that
increasing the number of hidden layers enables a trade-off between smoothness and closeness-of-fit.

The greater number of hidden layers improves the closeness- of-fit while a smaller number of hidden layers improve
the smoothness or extrapolation capability of the ANN. Single hidden layer with arbitrarily large quantity of neurons
is capable of modeling accurately. It is also observed that two hidden layer networks are better than the single
hidden layer network for specific problem. Single hidden layer can solve most of the problems for more input
variables and outputs. Recently researchers have successfully modeled a three layer feed forward BP network to
predict the removal of Cu(Il) from industrial lea chate by pumice and Zn(II) from hazelnut shell [5-7].The present
paper deals with a development of a more general and system-independent neural network based on MLP having a
single hidden layer trained with BP and Leven berg-Marquardt (LM) algorithms for the prediction of the percentage
removal of As (III) from aqueous solution using five different variables under different operating conditions using
two different transfer functions in a single hidden layer. Recently, the use of neural networks has gained popularity
for modeling biological wastewater treatment processes. The details of the adsorption study of these adsorbents are
reported in our earlier publications and the relevant experimental data are taken for this ANN analysis [8-9].

MATERIALS AND METHODS

Feed-Forward Networks

The initial ANN model used in this study was feed-forward networks with one hidden layer of neurons. The
simplest way to define feed-forward network, all connections point in one direction from the input towards the
output layer. Multi-layered perceptrons are feed-forward structures with one or more layers between the input and
output nodes. The advantage of multilayer perceptrons (with one or more hidden layer) is that the number of nodes
in the hidden layer can be varied to adapt to the complexity of the relationships between input and output variables.
One of the experimental objectives of this research was to determine the size of the hidden layer that produces the
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best predictive performance. Feed-forward neural networks (FFN) are found to perform the best for one time-step
forecasting. Feed Forward Back Propagation (FFBP) and Leven berg-Marquardt (LM) Algorithm with Input
Parameters Para meters such as concentration, dosage, contact time, pH and agitation speed have been evaluated by
means of portable instruments and analyzed in the laboratory. In line with the studies carried out, Multi Layer
Perceptron (MLP) with Back Propagation (BP) algorithm has been adopted in designing different structures of the
neural network. In the multilayer neural network, depending on the pattern of relation between the materials, input
is put in first layer (Xi) and the output in the last layer (y) by means of neurons weights (W), bias (b) and the activity
algorithm (f(x)) in the middle layer(s).

The network design has been grounded on a combination of information on the parameters effective on the
adsorption. In each structure the input information after processing is put through to the next layer(s) through the
output of the first layer neurons and finally provided that it is acceptable to the network output. This process goes on
as long as a suitable result comes out. In this study several training algorithms and functions embedded in the neural
networks toolbox software 2011a were adapted. In this research the data has been divided into two groups randomly
and based on the experiences on the part of other researches and trial and error has been taken to all stages training
data, accounting for 70% training and testing data making up 30 percent of the total data. The sigmoid simulating
tangent and linear purelin algorithms were applied in operating the neural network. Moreover for each simulating
algorithm training rules such a Leven berg Marquate is subjugated. It is worth mentioning that the input, middle and
output neuron simulating algorithms were considered identical.

In this regard, studies also implied that the simulating algorithms being the same, more satisfactory results come out,
as opposed to the simulating algorithms corresponding to different layers. The adequacy of the ANN is evaluated by
considering the coefficient of determination (R?) and also the values of root mean square error (RMSE) represented in
equation 1 and 2. The acceptance criterion rests on the quantitative error passing into the calculations and
observations including maximum R? and minimum RMSE. The present work deals with a development of a more
general and system-independent neural network based on Multi Layer Preceptron (MLP) having a single hidden
layer trained with Feed Forward Back Propagation (FFBP) and Leven berg-Marquardt (LM) algorithm for the
prediction of the percentage removal of As(IIl) from aqueous solution using five different variables under different
operating conditions using two different transfer functions in a single hidden layer[10-13].

RMSE = \/E?:O (actual n—pridicted )2 (1)
_ 4 _ XiL, (actual —pridicted )

R* =1 ¥, (actual —average )? (2)

RESULTS AND DISCUSSION

A three-layered Artificial Neural Network (ANN) model was more advanced to foretell the removal efficiency of As
(III) ions from aqueous solution with Ocimum sanctum (Zn O-NPs-AS-Os).For the present study a total of 95 points
have been used to train the neural network, of which 67 points are chosen for training and 14 points are chosen for
validation and 14 points for testing. Total iteration number was set as 1500 at 7 epochs for the learning algorithms
and the performance goal is set at 10* (Figure 1). A Feed-Forward BP was used for modeling the experimental design
for predicting the removal capacity of As (III). The experimental design used in this research work was based on one
factor experiment at a time. The data and their related statistics are given in table 1.The network is tested with
different number of neurons to find the optimal number of neurons at the hidden layer by observing the least mean
squared error. Thirty two neurons are selected in the hidden layer when mean square error starts decreasing.
Learning and momentum parameters are set at 0.20 and 0.10 respectively during the training phase. Then network is
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trained till minimum mean square error is observed (Table 1). A mean square error of 0.0012 is observed at epoch
number 7 (Figure 1). Training was stopped at this point and weights have been frozen for network to undergo
testing phase with neuron number 32 (Figure 2). A high degree of correlation between target and output efficiency of
100% observed. Coefficient of determination with R?=0.9846 for training data set (Figure 3). When the network is well
trained testing of the network with testing data set and validation is carried out. A high degree of correlation
R=0.9752 and R=0.983 are obtained with least MSE of 0.0012 In the field of machine learning a confusion matrix also
known as a contingency table or an error matrix is a specific table layout (Figure 4) that allows visualization of the
performance of an algorithm. Each column of the matrix represents the instances in a predicted class, while each row
represents the instances in an actual class. This demonstrates how a confusion matrix can be used to assess the
performance. All dominant diagonal elements represented in the green and blue cells (67, 14, 14) on the confusion
matrix represents the classified data with 100 percentage performance while the off-diagonal (red cells) represents
the misclassified data. This error histogram graphically represents (Figure5) the distribution of data and a plot of the
number of data points in each 20 bins. Experimental histogram depicts zero error after repeated trials of 20 instances.
The correlation coefficient (Figure 3). confirms the degree of linear dependence of two random variables.

An added variable plot illustrates the incremental effect on the response of percentage removal by removing the
effects of all other terms. The slope of the fitted line is the coefficient of the linear combination of the specified terms
projected onto the best-fitting direction (R=0.9846).Introduction of this knowledge-based systems is efficient and this
green approach confirmed the prediction of percentage adsorption efficiency for the removal of As(III) ions. The
present piece of work demonstrates the successful removal of As(IIl) ions from the aqueous solutions using Ocimum
sanctum (Zn O-NPs-As-Os) with maximum removal efficiency (98.08%). The three layered ANN modeling technique
was applied to optimize this process. The Leven berg—-Marquardt algorithm (LMA) was found best of BP algorithms
with a minimum mean squared error (MSE) for training and cross validation as0.0012 and 0.0017 respectively. The
maximum removal As(III) ions of 98% is obtained at concentration of 0.07ppm, absorbent dosage to 3g, contact time
30 min and agitation speed of 250 rpm at pH 6. The correlation coefficient (R=0.9846) confirms the degree of strong
dependence of two random variables. The present outcome recommends that Zn O-NPs-AS-Os synthesized in a
inventive green method may be used as an economical and effectual adsorbent for the confiscation of As(IIl) ions
from aqueous solutions. The power of the proposed neural isotherm models lies in the universality of its application.
The ability of a single unifying model capable of representing data for all recognized types of adsorption isotherm
models is an achievement that classic adsorption isotherm models cannot attain individually [14-16].

CONCLUSION

The (ZNO-NPs-AS-Os) used as a low-cost adsorbent showed good adsorption performance for removal of As(III)
ions from aqueous solutions. Batch adsorption experiments showed that optimal operating initial concentration of
0.07ppm, pH of 6, an adsorbent dosage of 3 g and agitation speed of 250 rpm and contact time of 30 min was found
to be sufficient to achieve equilibrium. The correlation coefficient (R=0.9846) confirms the degree of strong
dependence of two random variables. The optimal neuron number for the LMA was determined to be 32hidden
neurons with MSE of 0.0012 with a tangent sigmoid transfer function (tansig) at hidden layer and a linear transfer
function (purelin) at output layer.
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Table 1 The Performance of LMFFBP Network For 5-32-1 Type of ANN

Training Algorithm Max (MSE) Min (MSE) Max (R2) Min(R2)

Levenberg-Marquardt 0.0507 0.0012 1 0.9846

Mean Squared Error (mse)

Best Validation Performance is 66.1719 at spoch 7 Neural Network

Hidden Layer Output Layer

Input

3 :
13 Epochs.

Figure 1 Best Validation Performance with Least MSE

Figure 2. Optimum Three Layered LMFFBP Neural
Network Architecture

27694

[=]
o]

o

]




Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©1JONS

Vol.10 / Issue 62 / October / 2020 International Bimonthly ISSN: 0976 — 0997

Gnanasangeetha D et al.

Validation: R=0.98537

Output = 097" Target+3
g 3 8 ¢

Output ~= 073" Target + 23

Output =091/ Target + 7.4

Output ~= 0.94'Target+ 39
A83R3NBRER

Figure 3. Empirical and Mathematical Correlations in | Figure 4. Contingency Table or an Error Matrix
the Prediction of Adsorption Specific Table Layout

Exror Histogram with 20 Bins.
T

T

T

Figure 5 Error Histogram

27695




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.10/ Issue 62 / October / 2020 International Bimonthly ISSN: 0976 — 0997

RESEARCH ARTICLE

A Retrospective Study of Psoriasis Severity and Prevalence of Comorbid
Conditions in a Tertiary Care Hospital of Salem District, Tamilnadu

Mohamed Yasir Arafath'™, Monisha Muthu?, Annachristy M Satheesh?, Asha.V3 and Athira.K.F?

1Associate Professor, Department of Pharmacy Practice, Vinayaka Mission’s College of Pharmacy, Yercaud
Main Road, Kondappanaickenpatty, Salem, Tamil Nadu, India.

2Assistant Professor, Department of Skin and STD, Vinayakka Mission’s Kirupananda Variyar Medical College
& Hospitals, Salem, Tamil Nadu, India.

SPharm.D Interns, Vinayaka Mission’s College of Pharmacy, Yercaud Main Road, Kondappanaickenpatty,
Salem, Tamil Nadu, India.

Received: 17 June 2020 Revised: 19 July 2020 Accepted: 21 Aug 2020

*Address for Correspondence

Mohamed Yasir Arafath

Associate Professor,

Department of Pharmacy Practice Vinayaka Mission’s College of Pharmacy,
Vinayaka Mission’s Research Foundation (Deemed to be University),
Salem, Tamil Nadu, India.

Email: yasirpharma86@gmail.com

This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License

T (CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

To study the prevalence of comorbid conditions in a tertiary care hospitals of Salem district, Tamil Nadu India. This
retrospective study was conducted for a period of 6 months from November 2018 to April 2019, in which all kinds of
information of psoriasis patients were collected from a total of 300 cases in different hospitals on the basis of
inclusion and exclusion criteria. Majority of psoriasis patients were found to be males 51% and females 49%.Patients
mostly affected were in age ranges of (41-60) and majority of them were illiterate. Out of 300 patients 207 patients
had psoriasis vulgaris, and 48% patients were affected for a period of 1-5 years and the most areas affected were
knees. The most common factor that triggers the worsening of Psoriasis is stress, our study shows that 54% patients
were with comorbidities and 46% patients were without comorbidities. We have analyzed that out of 161 patients
with comorbidities,75% had Diabetes mellitus,32% had Hypertension,10% Psoriasis Arthritis,2% Airborne contact
dermatitis,3% coronary artery disease,17% had one or more other comorbidities. Majority of 67% prescriptions were
prescribed with oral and topical therapy and rest were prescribed with oral, topical and phototherapy. In this
study,42% cases were prescribed with Chlorpheniramine maleate, Methotrexate and Folic acid,20% with
prednisolone, Chlorpheniramine maleate and Multivitamin,19% with Methotrexate, Folic acid, Cyclosporine and
Multivitamin,14% with Methotrexate, Folic acid and Multivitamin and 4% with Apremilast and Rantidine. The most
commonly prescribed Topical drugs were Liquid paraffin 35%,followed by Diprovate 9%, Ionex T shampoo 18%
Candid dusting powder 7% and 17% patients were prescribed with both Liquid paraffin and Beta gel, followed by
14% patients were prescribed with Tenovate ointment and Liquid paraffin. In the Retrospective study among 300
patients 76% of patients were found to have higher incidence of anemia, followed by 6% patients with Hypertension
while administering Cyclosporine and 2% of patients were found to have skin itching with Beta gel.

Keywords: Retrospective, Psoriasis, Prevalence, Comorbidities
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INTRODUCTION

Psoriasis is a T cell mediated chronic inflammatory disorder of the skin which is painful and disabling disease seen
in 3.5% of the population .This condition negatively impacts on patients quality of life. Psoriasis is an immune
mediated inflammatory disease characterized by the common features of erythema, skin thickening, scaling, and
lesions in hands, fee, scalp and genital areas. Multiple observational studies have demonstrated that psoriasis is a
systemic disease [1]. The most common systemic disease which is affected in psoriasis patients are hypertension,
diabetes mellitus and cardiovascular disease. Recent studies found that psoriasis associated hypertension is the most
common comorbidities in psoriasis patients. Inflammatory cells and pro-inflammatory cytokines contribute both to
the development of psoriatic lesions and to the breakdown of atherosclerotic plaques. Patients with mild and severe
psoriasis have higher level of C —reactive protein. Based on the symptoms of psoriasis they are divided into five
types such as Plaque, Guttae, Inverse, Pustules, Erythrodermic and Psoriatic arthritis [2].The key factors which
because psoriasis is immune system and genetics. In case of psoriasis white blood cells known as T cells are
mistakenly attack the skin cells and speed up the skin cell production. Goal of therapy of psoriasis is to reduce or
clear the lesions, erythema, papules and plaques as well as scales. The (PASI) psoriasis area and severity index) is a
reliable method to identify the clinical severity of psoriasis. Topical treatment for mild to moderate psoriasis include
cortecosteroids, vitamin D analouges, tezarotine, Methotrexate remains as an effective therapeutic approach for
psoriasis [3].

METHODOLOGY

The Retrospective study was conducted to assess the psoriasis severity and prevalence of comorbid conditions
among all types of psoriasis patients in a Tertiary care hospital of Salem district for a period of six months from
(November 2018 —April 2019) the case sheets were collected from dermatology department of VMKV Medical college
and hospital Salem district Tamil Nadu. The 300 cases were analyzed to examine the prevalence of comorbid
conditions of psoriasis which includes both male and female. Data collections were done by random method on the
basis of inclusion and exclusion criteria (pregnant women and lactating mothers)

RESULTS AND DISCUSSION

The 300 consecutive patients of psoriasis were included in this study. All types of psoriasis patients were included
and cases were collected from dermatology department of VMKV Medical college hospital Salem district Tamil
Nadu. The purpose of this study is to conduct a detailed analysis on psoriasis patients and clinical severity of the
disease. The study mainly focuses on the comorbidities of psoriasis. Out of 300 cases 151 (51%) were males and 149
(49%) were females. The data shows that more male patients are more affected with psoriasis when compared with
females. In this study, majority of patients were affected with psoriasis vulgaris 207 (69%) followed by 35 (12%)
which involves scalp and area behind the ears, especially elbows and knees, and the least percentage was found in
patients with nail psoriasis 8 (3%).The data’s were shown in Table 1.0n the contrary Sunil Dogra et al concluded the
study and found out 69% were affected with Psoriasis Vulgaris [4]

Distribution Based on Severity of Psoriasis

The 300 patients were diagnosed with mild, moderate, severe symmetrical lesions of psoriasis on various parts of
body by the dermatologist, while assessing the severity 29% were mild followed by 39% were found to be moderate
and 31% cases were severe. Howa Yeung et al performed a population based study in the prevalence of major
medical co-morbidity and proved that majority of patients had mild psoriasis [5]. Out of 300 patients, most affected
areas are knees 77 (26%) and elbows 63 (21%) followed by leg 51 (17%), hand 42 (14%), foot 34 (11%), scalp 18 (6%),
nail 9 (3%), genitals 6 (2%).The data’s were shown in the Table: 8and corresponds to the findings by various
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literatures such as Golnaz Sarafian et al who conducted a study on clinical management of psoriasis and reported
that most of the affected areas are knees and elbows.

Distribution Based on Trigger Factors of Psoriasis

In this study trigger factors were evaluated such as stress 39%, temperature 32% and sunburn 28% and temperature
changes were reported to be the most common trigger factors for the exacerbation or worsening of psoriasis. Golanz
Sarafian et al performed the same study and reported that stress is the most common trigger factor [6].

Distribution Based on Rates of Comorbidities

Among 300 patients, 161 patients were found with comorbidities (54%) and 139 patients without comorbidities
(46%).It has been found that psoriasis patients are reported with maximum number of comorbidities. The
Distribution of various co-morbid conditions in our Study was shown that among 300 patients, 40 patients was
found to have DM (75%), 51 patients had SHTN (32%), followed by 20 patients SHTN With DM (12%), 16 patients
PA (10%), 8 patients had PA+HTN (5%), 6 patients had PA +DM(4%), 5 patients had CAD (3%), 4 patients had ACD
(2%), 1 patient had CAD+SHTN (1%).The data’s were shown in Table 3.

Gender Wise Distribution Based on Comorbidities

Out of 300 cases 161 patients were analysed with cormorbid conditions and among that 76patients were male and 85
patients were female;the prevalence of comorbid condition is more in females than males. In an Indian study
conducted by Thomas ef al reported that females have higher prevalence of co-morbid conditions when compared to
males [7].

Distribution Based on Treatment of Psoriasis

Out of 300 patients, maximum number of 200 patients (67%) was combined with Oral and Topical Therapy, only 33%
patients were treated with Oral, Topical and Phototherapy. Out of 300 cases, 126 cases were prescribed with
combination of Chlorpheniramine maleate + Methotrexate + Folic acid (42%) followed by 61 were prescribed with
combination of Prednisolone + Chlorpheniramine maleate + Multivitamin(20%), 58 were prescribed with
combination of Methotrexate Folic acid + Cyclosporine + Multivitamin(19%), 43 were prescribed with combination of
Methotrexate + Folic acid+ Multivitamin(14%) and 4 were prescribed with Apremilast + Ranitidine (4%). The data’s
were shown in the Table:4 Out of 300 cases, the most common Topical drugs prescribed for the patients were Liquid
paraffin for 104 patients (35%),followed by Diprovate for 28 patients (9%), Ionex T Shampoo for 54 patients
(18%),Candid dusting powder for 21 patients (7%),51 patients were prescribed with combination of Liquid Paraffin
+Beta gel (17%) and 42 patients were prescribed with combination of Tenovate ointment +Liquid Paraffin (14%).The
data’s were shown in the Table:5

Out of 300, prescriptions higher incidence of anemia was found with Methotrexate 227 (76%) as an adverse effect
followed by 18(6%) patients have Hypertension as the side effect of Cyclosporine and the least incidence of skin itch
was found with Beta gel 6(2%) as an adverse effect. The data’s were shown in Table: 6

CONCLUSION

Psoriasis is an immune mediated noncommunicable common skin disease which rapidly develops the life cycle of
skin cells were there is no cure for psoriasis but we can reduce the symptoms. Psoriasis typically worsens because of
trigger factors such as stress, temperature and sunburn. Psoriasis is now considered as the systemic disease
associated with various comorbid conditions which include Diabetes, Hypertension, Cardiovascular diseases,
Psoriasis Arthritis, such comorbid conditions linked with psoriasis are associated with increasing rate of morbidity
and mortality. 300 consecutive patients of psoriasis were included in this study .This chronic disease not only reduce
standard of living but also causes an exorbitant amount for the treatment. Treating psoriasis and their associated
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comorbid conditions from the beginning can manage the symptoms and improve the quality of life of the patient.
Therefore physicians should aware of these comorbid diseases to provide more care to the medical patient mainly
those facing severe diseases.
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Table 1: Distribution Based on the Types of Psoriasis

S.No Types Number of Patients Percentage (%)
1. Psoriasis Vulgaris 207 69
2. Palmoplantar Psoriasis 15 17
3. Guttate psoriasis 35 12
4. Nail Psoriasis 08 03
Total 300 100

Table 2: Distribution Based on Psoriasis Lesions

S. No Affected parts Number of Patients Percentage (%)

1. Knee 77 26
2. Elbow 63 21
3. Leg 51 17
4. Hand 42 14
5. Foot 34 11
6. Scalp 18 06
7. Nail 09 03
8. Genitals 06 02

Total 300 100
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Table 3: Distribution Based on Comorbidities
S.NO Comorbidities Number of Patients | Percentage (%)
1 Diabetes Mellitus 40 75
2 Systemic Hypertension 51 32
3 Psoriatic Arthritis 16 10
4. Air borne Contact Dermatitis 4 2
5 Coronary Artery Disease 5 3
6 Systemic Hypertension + Diabetes Mellitus 20 12
7 Psoriatic Arthritis + Diabetes Mellitus 6 4
8 Psoriatic Arthritis + Systemic Hypertension 5
9 Coronary Artery Disease with Systemic Hypertension 1 1
10 Others 10 6
Total 161 100
Table 4: Distribution Based on Prescribed Systemic Drugs in Psoriasis
S.No Drugs Num?)el: of Percentage (%)
Prescriptions
1. Chlorpheniramine maleate + Methotrexate + Folic acid 126 42
Prednisolone + Chlorpheniramine maleate +
2. o 61 20
Multivitamin
3. Methotrexate Folic acid + Cyclosporine + Multivitamin 58 19
4. Methotrexate + Folic acid+ Multivitamin 43 14
5. Apremilast +Ranitidine 12 4
Total 300 100
Table 5: Distribution Based on Prescribed Topical Drugs in Psoriasis
S.No | Number of Drugs in each Prescription Number of Prescription Percentage (%)
1. Liquid Paraffin 104 35
2. Diprovate 28 9
3. Ionex T Shampoo 54 18
4. Candid dusting powder 21 7
5. Liquid Paraffin +Beta gel 51 17
6. Tenovate ointment +Liquid Paraffin 42 14
Total 300 100
Table 6: Distribution Based on Adverse Effect of Drugs in Psoriasis

S.No Drugs Effects Number of patients Percentage (%)
1. Methotrexate Anemia 227 76
2. Chlorpheniramine maleate | Constipation 9 3
3. | Cyclosporine Hypertension 18 6
4. Apremilast Abdominal pain 7 2
5. Prednisolone Weight gain 17 6
6. Betagel Skin itch 6 2
7 Cyclosporine+ Methotrexate Elevation of liver 16 5
enzymes
Total 300 100
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ABSTRACT

On facing the problem of environmental pollution, global warming, globalization, anthropogenic activities to affect
the diversity of fishes which is essential to balance ecosystem. The present research work reveals that DEOGARH is
blessed with a very nice scenic beautiful waterfall PRADHANPAT and flow of water store in a reservoir which is
built with abundant species richness of many fresh water fishes. A fish population is well developed depending on
water quality parameters like temperature 28.7°, pH7.37, iron 0.050mg/L, fluoride 0.28Mg/L, chloride 26.00mg/L,
nitrate 0.0222mg/L, hardenss 66.00, conductivity 145.5, turbidity 00, total dissolved solids 95.00, alkalinity 66.00,
colour clear to evaluate reservoir having rich diversity of fishes. About 21fish species of order- Cypriniformes,
Siluriformes, Perciformes, Cyprinidontiformes, are recorded in the reservoir helpful for consumers, researchers and
fisher community. It needs proper management, utilization and sustainable steps to monitor and conserve the
diversity of fishes on Pradhanpat waterfall. To create awareness among the locality to conserve the fish and its
habitats.

Keywords: Pradhanpat waterfall reservoir, fish fauna, water quality parameter, conservation status.

INTRODUCTION

The district DEOGARH, ODISHA is blessed with a very nice scenic beautiful waterfall Pradhanpat situated in the
heart of the town. In Odisha both fresh and marine water fishes first studied by Day(1869). Basing on salt tolerance
habit the fresh water fishes is divided into three types — (a) fresh water, (b) fresh and brackish waters, (c) fresh,
brackish and marine water. Out of 1758 fish species only teleosts fish species is 478 species. Eschmeyer (2005)
reported catalog of fishes. About 32,500 species of fishes are found globally (Nelson, 2006). The parameters water
quality based on occurrence of species of fishes (Peter, 1987).The toxic chemicals present in water is monitored by
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aliveness of species of fishes (Seth et al., 1967).The presence of fish in India studied about three million B.C.ago
(Hora,1956). The diversity of fishes is well developed in reservoir due to stable water condition having good socio-
economic value (Battul et al., 2007).The distribution of fish fauna in a reservoir is important for fishery development
(Pawar et al., 2006). Due to urbanization, human activities towards environments, pollutants contaminate the 70%
quality of water affect on diversity of fishes which is not utilize for consumption of water as per the report of WHO,
CPCB, BIS, ICMR in India (Ramakrishnaiah et al., 2009, Jindal and Sharma, 2010).The mathematical equation of
water quality index for measurement physico-chemical and biological parameters determine the water quality
indices of the reservoir (Yogendra and Puttaiah, 2008).The water quality index first proposed (Horton,1965 & Brown
et al,1970).The water quality index of water calculate by Weighted arithmetic water quality index (WAWQI),
National sanitation foundation water quality index (NSFWQI), Canadian Council of Ministers of the Environment
Water Quality Index (CCMEWQI).There is less research work on freshwater fish fauna in reservoir need more
investigation work helpful for more productivity benefit for socio-economical fabric of Asian countries (Sharma and
Nayak,2001). About 20,000 species of freshwater fishes are found in dams, lakes, reservoirs in the world from which
2179 fishes in India studied by Day (1978), Khanna (1992), Suresh(2003), Jayaram (1994) and price(1978). India need a
matter of more investigation on freshwater fish fauna. Depending on impmpact of environment the fish species vary
in size, shape, life span, growth (Jhingran,1977). The diversity of freshwater fishes is highest in North-Eastern India
(Sarkar et al, 2008). The diversity of fishes and species richness is based on the physico-chemical characteristics of
fishes. The fish present in fresh water reveals the occurrences of other aquatic bodies indicates the quality of water
benefit for consumption. About 186 fresh water fish species having 11 orders,33 families,96 genera are reported in
Odisha region (Sarkar et al.2015).The predatory and weed fishes is dominant over all species in the fish
diversity(Pati,2008).

Substantial studies on the diversity of fishes on the Pradhanpat waterfall reservoir about 20 species are noted which
all are economically important helpful for socio-economic status of fisher community. The families of fisher
community are under below poverty line. The present investigation of the reservoir report data on diversity of fishes
are the main objectives and a key role to conserve the fish recorded present in that reservoir. The fish species
collected are identified by diversity indices like Shannon-weiner index(H), Simpsons dominance index (D) simpsons
index of diversity (1-D). To evaluate the conservation status by conservation assessment and management
plan(CAMP,1998). The analysis of Physico-chemical parameter of water by standard methods of APHA (1989),
Tridevi and Goel (1986). The reservoir contain many fishes like Amblypharyngodon sp.(pathari), Barilius sp.(bahari),
Chela sp.(jaradi), Cirrhinus sp.(pohala), Labeo sp.(pohala), Labeo sp.(rohi), Puntius sp.(karandi), Parluciosoma sp.(jodda),
Puntius sp.(kuji karandi), Puntius sp.(sarana), Rasbora sp.(karandi), Acanthocobitis sp.(gentu), Mystus sp.(kantia),
Wallgo sp.(balhia), Clarias sp.(magur), Heteropneustes sp.(singi), Channa sp.(chenga), Channa sp.(gadisha),
Mastacembelus(todi), Macrognathiis sp.(balitodi) are present in reservoir of Pradhanpat waterfall, district DEOGARH,
Odisha

MATERIALS AND METHODS

The present research work is done during the month October 2018 to march 2020.The Pradhanpat waterfall is one of
the part of western Odisha situated latitude 21.533 degree N 84. 733 degree E .The water flow from the top of the hill
26 ft. height and the running water store in a reservoir at samantarapalli which cover 33 acre area in which number
of fresh water fishes are alive due to physico-chemical parameters of water is suitable for growth of fishes. .The
water temperature, dissolved oxygen, pH are examined in the field and other parameters like inorganic nutrients,
fluoride, chloride, hardness, alkalinity, nitrate are analysed in the District level water testing laboratory, Deogarh.
A survey work is done on the study area from month October, 2018 to March, 2020 by physical verification interview
with local fisher community. The water samples collect quarterly from different points of Pradhanpat waterfall and
tested at District water testing laboratory, Deogarh. Fish samples are collected carefully with the help of local fisher
community using cast nets, drag nets, gill nets, scoop net, basket trap with take immedieate photograph of fish

. 27702
E:E

e



Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.10/ Issue 62 / October / 2020 International Bimonthly ISSN: 0976 — 0997

Sagarika Mishra and Siba Prasad Parida

species before preserve in formalin because formalin decolorizes the samples and carried in separate container
.Specimens are take laboratory for further identification as per Talwar and Jhingran(1991):Jayaram(1999);
Vishwanath (2002).To reduce stress condition of fish species acclimatize in a tank for 2 to 3 days. The blood is drawn
below the head by using disposable syringe within 24 hours to evaluate the haematological parameters of fish
species. Then the specimens are preserved 10% formalin in a container. Collections of water samples in a air tight
polypropylene bottles quarterly from Pradhanpat waterfall reservoir. On the field by hydro thermometer measure
the temperature of water and thermometer measure the temperature of air. pH of water measured by pH meter,
conductivity meter measure the conductivity of water. Other inorganic nutrients like dissolved oxygen, free
carbondioxide, alkalinity, chlorinity, phosphors, nitrogen, calcium, magnesium and hardness are tested in the
District water testing laboratory, Deogarh.

RESULTS AND DISCUSSION

On present collection about 21 species fresh water fishes are repoted on Pradhanpat waterfall reservoir. Cypriniformes
have highest diversity with 1 families, 10 genera,21 species. Siluriformes (5-families, 8-genera, 5-species), Perciformes( 3
families,3 genera,5 species), Cyprinidontiformes (1 family,1genera,1species). The recorded fresh water fishes are
Amblypharyngodon (pathari), Barilius sp.(bahari), Chela sp.(jaradi), Cirrhinus sp.(pohala), Labeo sp.(pohala), Labeo
sp.(rohi), Puntius sp.(karandi), Parluciosoma sp.(jodda), Puntius sp.(kuji karandi), Puntius sp.(sarana), Rasbora
sp.(karandi), Acanthocobitis sp.(gentu), Mystus sp.(kantia), Wallgo sp.(balhia), Clarias sp.(magur), Heteropneustes
sp.(singi), Channa sp.(chenga), Channa sp.(gadisha), Mastacembelus (todi), Macrognathiis sp.(balitodi), Anabas sp. (Kau)
are present in reservoir of Pradhanpat waterfall. Below the rocks and stones the small size fishes are hide where as
large size fishes are found deeper region. The recorded water sample parameter of Pradhanpat waterfall reservoir
having pH 7.37, Temperature 28.7°c., Iron 0. 054 mg /L, Fluoride 0.28 mg/L , Chloride 26.00 mg/L ,Total hardness
66.00 mg/L, Alkalinity 66.00 mg/L ,Total dissolved solids 95.00 mg/L, conductivity 145. 5, Turbidity 00, Nitrate 0.0222
mg/L. The productivity of water increases depends on the presence of basic nutrients Nitrogen and Phophorus.
Seasonal variation of water takes place due to moderately rich of nutrients. A number of fresh water fishes are
suitable grow in Pradhanpat waterfall reservoir having economically importance .The pH and dissolved oxygen are
not contaminate the water quality of the reservoir. It needs a sustainable management to investigate more species of
fishes and save the fish fauna of the reservoir. For the conservation of fishes an application of technique in situ
cultivation of fishes for sustainable management of fish fauna of the Pradhanpat waterfall reservoir.

CONCLUSION

The Pradhanpat waterfall reservoir having a huge amount of fishes which critically faced problem by activities of
human. It needs a scientific training to fisher community, awareness among them, give information about Govt. plan
and programme about culture of fishes, avoid fishing in immature condition of fish, give loan with subsidies to get
high yield and conservation measures by Dept. of fishery or minimizing anthropogenic activities.
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Table 1 ANALYTICAL REPORT OF WATER SAMPLE OF PRADHANPAT

SN Parameter Desirable Limit Premissible Limit Pradhanpat Pradhanpat
(As per BIS) (As per BIS) Waterfall waterfall reservoir
1 Colour | L. Clear Clear
2 | Ph 6.5 8.5 7.43 7.37
3 | Temperature | ... | 28.0 C 28.7 C
4 | Iron mg/L 0.30 1.00 0.113 0.054
5 Fluoride, mg/L 1.00 1.50 0.20 0.28
6 | Chloride,mg/L 250.0 1000.0 16.00 26.00
Total Hardness,
7 Meg/L asCaCO3 300.0 600.0 52.00 66.00
8 | Alkalinity,m/L 200.00 600.00 46.00 66.00
9 | TDS, mg/L 500 2000 69.00 95.00
10 | Conductivity | = - | e 106.10 145.5
11 Turbidity(NTU) 01 05 00 00
12 Nitrate,mg/L 45.00 45.00 0.1594 0.0222
ME 27704
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Table 2. LIST OF FISHES ON PRADHANPAT WATERFALL RESERVOIR

S.N ORDER FAMILY NAME OF THE FISH COMMON NAME OF FISH
1 Cypriniformes Cyprinidae Amblypharyngodon mola Pathari
2 Barilius barna Bahari
3 Chela fasciata Jaradi
4 Cirrhinus reba Pohola
5 Labeo rohita Rohi
6 Puntius conchonius Karandi
7 Parluciosoma daniconius Jodda
8 Puntius punctatus Kuji karandi
9 Puntius sarana Sarana
10 Rasbora daniconius Kerandi
11 | Cyprinidontiformes Aplocheilidae Apolocheilus panchax Dandikiri
12 Siluriformes Balitoridae Acanthocobitis botia Gentu
13 Bagridae Mystus gulio Kantia
14 Siluridae Wallago attu Balia
15 Claridae Clarias batrachus Magura
16 Heteropneustidae Heteropneustes fossilis Singi
17 Perciformes Mastacembelidae Macrognathus pancalus Todi
18 Channidae Chnna punctata Gadisa
19 Channa striata Seola
20 Channa marulius Chenga
21 Anabantidae Anabas cobojius Kau
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Figure 1. Fish Diversity of the Pradhanpat Waterfall Reservoir
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ABSTRACT

Medicinal plants play a critical role in primary health care and treatment of ailments in various parts of the world.
The indigenous tribal communities of Tamil Nadu exhibit extensive therapeutic knowledge of medicinal plants use
in the treatment of various ailments. The present study aims at assimilating and summarizing medicinal plants usage

by the indigenous tribal communities of Tamil Nadu. A total of 354 medicinal plants belonging to 98 families were
identified which were used for the treatment of various ailments. The ailments were categorized into 23 categories
depending on the type of body system treated. The highest number of medicinal plants (187) were used in the
treatment of Gastro-intestinal ailments, followed by Dermatological infections (120) and the lowest number recorded
as Abortifacient and in the treatment of Mental disorders (2). Herbs and leaves were among the most frequently
used, life form and parts respectively for the treatment of ailments. The highest relative importance value was
observed in Euphorbia tirucalli (97.06), Achyranthes aspera and Sida cordifolia (94.12) and Asparagus racemosus (91.67) etc.
and the lowest value exhibited by several medicinal plants with a relative importance value of 7.11. The highest
fidelity level was observed in Acalypha indica and Leucas aspera (55.2%) which were used in single ailment category
with multiple informants. The systematic analysis revealed the dependence of indigenous tribal communities on
plant-based knowledge system for treatment of particular ailment. The study infers the versatility of Euphorbia
tirucalli and preference of Acalypha indica and Leucas aspera throughout the entire region for their therapeutic
potential. Further, attempts should be made to study and harness the phytochemicals associated with these plants
for the development of new drugs.

Keywords: Ailments, Assimilating, Indigenous, Medicinal plants, Systematic analysis, Tamil Nadu

INTRODUCTION

Plant resources have been vital in the expansion of human civilization. Resources in the form of food, medicine,
material for fire, shelter, cloths have been in the forefront of all cultures and civilizations. Among the various plant
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resources, medicinal plants are regarded crucial in health care, with about 80% of the world inhabitants relying on
traditional medicines involving the use of plant extracts or their active principles for primary health care needs [1].
The earliest record of medicinal plants written on clay tablets in cuneiform date back from 2600 BC of Mesopotamia
describing the use of oils from plants for the treatment of ailments such as coughs and colds, parasitic infections and
inflammation 2. In India the traditional medicinal systems i.e. Ayurveda have found mention in the ancient Vedas
and other scriptures developed between 2500 and 500 BC with famous medicinal plants including Azadirachta indica
(Neem), Centella asiatica (Gotu Kola), Cinnamomum camphora (Camphor), Elettaria cardamomum (ela or cardamomum),
Ravwolfia serpentina (Indian snake root), Santalum album (Sandalwood) and Withania somnifera (Aswargandha) [3].
Fifty percent of all drugs in therapeutic use are represented by natural product and their derivatives with higher
plants representing not less than 25% [2]. In the last few decades dozen potent drug have been derived from
flowering plants viz., diosgenin a steroidal sapogenin from Dioscorea spp from which anovulatory contraceptive have
been derived [4],[5], reserpine and other anti-hypertensive and tranquilizing alkaloids from Rauwolfia species
[61,[71,[8],[9],[10],[11] Pilocarpine to treat glaucoma and dry mouth, derived from a group of South American trees
(Pilocarpus spp.) in the Citrus family [12]; two powerful anti-cancer agents from the Rosy Periwinkle (Catharanthus
roseus) [13]; laxative agents from Cassia sp. [14] and as a cardiotonic agent to treat heart failure from Digitalis species
[15].

India with 4 biodiversity hotspots and 10 biogeographic regions provides immense plant wealth to the indigenous
people. As per the release of Plant Discoveries 2018 by Botanical Survey of India, there is a total of 32,584 plant
species in India (excluding Bacteria, Virus and Fungi) of which 18,532 species belongs to angiosperms, 81 species to
gymnosperms, 1293 species to pteridophytes, 7396 species to algae, 2754 species to bryophytes and 2528 species to
lichens, accounting for approximately 12.65 percent of total recorded plant species in world. According to
Foundation for Revitalization of Local Health Traditions (FRLHT) and National Medicinal Plant Board (NMPB) there
are 6560 plants species used as medicinal plants in the country. The annual demand of medicinal plants in India was
estimated at 3,19,500 Metric Tons. In all 960 medicinal plants are traded, out of which 178 have annual consumption
of more than 100 Metric Tons [16]. Tamil Nadu is endowed with rich biodiversity, right from marine coastal systems
in the Gulf of Mannar to terrestrial evergreen forests in the Western Ghats. Tamil Nadu is located between 8° 05" and
13° 34’ North latitudes and 76° 14' and 80° 21 East longitudes. Tamil Nadu has a geographical area of 1, 30,058 km?,
which constitutes about 4 per cent of the country's total area. Tamil Nadu shares the Western Ghats (one of the 25
biodiversity hotspots) with the states of Kerala, Karnataka, Goa, Maharashtra and Gujarat. It shares the Eastern
Ghats with the States of Andhra Pradesh and Orissa (ENVIS, Tamil Nadu). Both Eastern and Western Ghats
experiences wide range of topography, varied climate favors luxuriant growth of vegetation and forest with number
of invaluable medicinal plant species [17],[18]. The wealth of medicinal plants available in this region are exploited
by the indigenous communities for therapeutic use despite the availability of modern medicine. However,
information on use of medicinal plant in this region for treatment of diseases is fragmented with emphasis on a
specific disease or area. Therefore, the current investigation aims at integrating and summarizing medicinal plants
usage in Tamil Nadu and, further extending the knowledge of plant resource utility by the indigenous population of
this area.

MATERIALS AND METHODS

Research articles published on the uses of medicinal plants in Tamil Nadu, in scientific journals over the past 10
years were located. The articles were found by online database searches using the keyword phrases ‘Medicinal
Plants’, ‘Indigenous people’ and ‘Tamil Nadu’, by examining the reference lists of relevant articles. A total of 35
study sites with their respective tribes were identified from the published articles (Table 1). Data collected was
categorized into scientific name, family, common and local name, ailment or disease cured, parts used and habit,
major chemical compounds for data analysis and interpretation.
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Data analysis
The data were assessed with the help of two indices viz., Relative importance and Fidelity level.

Relative importance (RI)

Relative importance (RI) is calculated based on the number of pharmacological properties (PH) attributed to each
medicinal plant and the number of body systems (BS) it treated. Data on medicinal uses were organized according to
the pharmacological properties attributed to each taxon (e.g. analgesic, anti-inflammatory etc.) and to the specific

body systems treated (e.g. skin diseases, fever, asthma etc.). The RI was calculated using the following formula

[19]:RI = WX 100 Where RI is the relative importance, PH is the number of reported pharmacological

properties for the given plant, RelPH is the relative number of pharmacological properties (PH of a given
plant/maximum PH of all reported species), BS is the number of body systems treated and RelBS is the relative
number of body systems treated (BS of a given plant/maximum BS of all reported species).

Fidelity level (FL)

To determine the most frequently used plant species for treating a particular ailment category by the informants of
the study area. In this case, each published article was considered as an informant with use reports of a given study
area. The Fidelity level is calculated using the following formula [20]: FL (%) = NFP X 100 Where Np is the number of

use-reports cited for a given species for a particular ailment category and N is the total number of use reports cited
for any given species.

RESULT

The present systematic analysis revealed the use of 354 medicinal plants distributed in 275 genera belonging to 98
families, for the treatment of ailments/conditions by indigenous tribes, herbalists and traditional healers of Tamil
Nadu (Commonly used medicinal plants with highest RI and FL levels are exhibited in Table 2). Medicinal plants
belonging to the family Fabaceae (40) exhibited the highest number of species followed by Apocynaceae (22),
canthaceae (20), Lamiaceae (17), Asteraceae (16), Rubiaceae (14), Euphorbiaceae (13), Amaranthaceae (11), Rutaceae
(10), Solanaceae (8), Moraceae (7), Cucurbitaceae and Convolvulaceae (5), Vitaceae, Poaceae, Phyllanthaceae,
Capparaceae, Boraginaceae, Bignoniacea, Asperagaceae (4), Ten families represented by 3 species, Twenty two
families represented by 2 species and the lowest number exhibited by 46 families represented by 1 species each
(Figure 1).These medicinal plants were used for the treatment of various ailments which are classified into 23 ailment
categories (Figure 2). The highest number of medicinal plants (187) were used in the treatment of Gastro-intestinal
ailments, followed by Dermatological infections (120) and the lowest number recorded as Abortifacient and in the
treatment of Mental disorders (2). Some of the diseases or conditions responded to multiple plant species e.g. Skin
ailments (treated by 63 species), Fever (treated by 52 species) etc. However, some ailments responded specifically to a
particular plant species e.g. Anorexia cured by Cissampelos pareira, Bladder Calculus cured by Phyllanthus
maderaspatensis etc. (Table 2). The treatments were used in the form of decoction, extract, juice, paste, powder etc.
Among the various life forms, Herbs (150 species) were most frequently used in the treatments of ailments followed
by shrubs (104 species), trees (88 species), climbers (75 species), grass (3 species), sub-shrubs (2 species) and aquatic
herb (1 species) (Figure 3). Among the plant parts, leaves were found to be most frequently used (36%) followed by
whole plant (15%), roots (13%), bark and Seed (7%), flowers (6%), fruits (5%), shoots and stem (4%), rhizome (2%)
and essential oil and Gum (0.4%) (Figure 4).

The plants with the highest record of pharmacological properties were Asparagus racemosus and Bacopa monnieri (17
PH) with a relative pharmacological value of 1.00 (17/17). Further the highest number of body system treated was
recorded by Achyranthes aspera, Euphorbia tirucalli, Phyllanthus maderaspatensis and Sida cordifolia (8BS) with relative
body system treated value of 1.00 (8/8). The highest relative importance (RH) value was observed in Euphorbia
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tirucalli (97.06) followed by Achyranthes aspera and Sida cordifolia (94.12) and Asparagus racemosus (91.67) etc. and the
lowest value was exhibited my several medicinal plants with a RI value of 7.11 (Table 2). The most important plants
for each ailment categories were analysed among the 354 reported medicinal plants. For this analysis the plants with
less than six use-reports were not considered. A total of 71 medicinal plants were identified among the reported
plants, of which 2 species recorded the highest fidelity level of 55.2% (Acalypha indica L. and Leucas aspera
(Willd.) Link.) which were used in single ailment category with multiple Acalypha indica informants. The lowest FL of
20.7% was recorded in 17 species viz., Andrographis echioides, Bacopa monnieri, Blepharis maderaspatensis, Calotropis
gigantea, Clitoria ternatea, Delonix elata, Eclipta alba, Grewia tiliifolia, Heliotropium indicum, Ipomoea staphylina, Jatropha
gossypifolia, Phyllanthus niruri, Plumbago zeylanica, Ricinus communis, Sida acuta, Wrightia tinctoria (Table 2).

DISCUSSION

The present analysis revealed the use of 354 medicinal plants by the people of this region suggesting their
dependency on plants for primary healthcare. The area under investigation falls under part of Eastern and Western
Ghats which is recognized as biodiversity hotspots of India, advocating the abundance of medicinal plants available
to the indigenous population of this region. Plant parts such as leaves, flower, bark, fruit, stems etc. are used in the
form of juice, paste and powder for the treatment of various ailments/conditions. The indigenous people of this
region predominantly used medicinal plant belonging to fabaceae, which is one of the most evaluated botanical
group for its chemical as well as pharmacological properties [21],[22]. Fabaceae apart from its easy availability is an
important repository of chemical components such as flavonoids, alkaloids, coumarins and other metabolites [21],
which aids in the treatment of various ailments and body system [23], thus making this family a preferable choice for
therapeutic properties over others by the indigenous population. The dependency of the tribal population on
medicinal plants is reflected by the number of plants used for the treatment of various ailments (figure 2). Gastro-
intestinal disorders accounts for the highest therapeutic use of medicinal plants among the indigenous people of this
region. Poor hygiene and use of contaminated water [24] are the main cause of gastro-intestinal diseases, however
rich diversity and knowledge of medicinal properties of forest wealth among the indigenous people allows them to
carry out primary treatment for these disorders. Among the life forms, herbs were most frequently used followed by
shrubs and trees (Figure 3) due to its abundance and availability in their environment [25],[26]. Usually it is
supported that herbaceous species richness is higher in comparison to other life forms in any natural community
which may lead to easy accessibility and utilization of herbs for medicinal purpose then other habits [26],[27],[28.
Among the different plant parts used, the leaves were most frequently used for treatment of ailments (Figure 4).
Indigenous communities are known to utilize leaves for the preparation of herbal medicine [26],[29] as they can be
collected very easily than underground parts, flowers and fruits [30] also leaves are active in the production of
metabolites [31] which are the key ingredient in preparation of medicines.

Relative importance

Analysis of relative importance revealed Euphorbia tirucalli as the most versatile medicinal plant of the study area.
This plant is also revered for its medicinal properties in different parts of the world e.g. Brazil against cancroids,
cancer, sarcomas, tumors, etc.[32], Java against skin ailment and bone fracture, Indian Malabar and Moluccas
(Eastern Indonesia) as an emetic and an anti-syphilitic, Kokan, as a purge [33],[34] and in East Africa, latex is used
against tooth-ache, sexual impotence, hemorrhoids, epilepsy, snake bites and cough [32],[35]. The medicinal
properties of Euphorbia tirucalli is attributed to the presence of ingol ester, triterpenoids, euphorbinol,
cycloeuphordenol, ingenol and phorbol esters (diterpenoids), and triterpenoids, hentriacontane, hentriacontanol,
beta-sitosterol, Me-ellagic and ellagic acids and kaempferol glucoside [36]. E. tirucalli is also reported to act as
analgesic [37], anthelmintic [38], tiarthritic [39], antibacterial/antifungal/antimicrobial [40],[41], anti-HIV [42], anti-
inflammatory [43], antioxidant [44] and treats various ailments like human-lymphocytes [45], cancer [46],
neuropathic pain [47], tumor [48].
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Fidelity level

The highest Fidelity Level (FL) for the above plants indicates 55.2% choice for the treatment of specific ailments.
Generally, high FLs are obtained for plants for which almost all use-reports refer to the same way of using it,
whereas low FLs are obtained for plants that are used for many different purposes [29]. Leaves of Acalypha indica L. is
used for the treatment of skin disease which is in accordance with Ameenah Gurib-Fakim [49], Gurib-Fakim [50],
Lingaraju et al. [51], Mutheeswaran et al. [52], Rampilla et al. [53], Rastogi [54], Seebaluck et al. [55] suggesting the use
of leaves with oil and other herbs such as black cuminum and Cardiospermum halicacabum for external application to
treat any disease related to skin ailment. Chinnasamy et al. [56] also reported higher FL value (88) for Acalypha indica
in the treatment of dermatological ailments by the tribal communities in Sathyamangalam wildlife sanctuary.
Similarly, Leucas aspera (Willd.) Link is also used for the treatment of skin diseases. Xavier et al. [57] reported fidelity
level of 100% for L. aspera in the treatment of skin diseases. Khare [58] reported the use of leaf juice as an external
application for psoriasis, chronic skin eruptions and painful swellings. Presence of nectandrin B, meso-
dihydroguaiaretic acid, macelignan, acacetin, apigenin 7-O-[6"-O-(p-coumaroyl)-3-D-glucoside], chrysoeriol,
apigenin, erythro-2-(4-allyl-2,6-imethoxyphenoxy)-1-(4-hydroxy-3-methoxyphenyl)propan-1-ol, myristargenol B and
machilin C, (-)-chicanine, (7R,8R)- and (75,85)-licarin A [59] may be attributed to the cure of skin disease by
Prostaglandin inhibitory and antioxidant activities [60].

CONCLUSION

The present analysis identified a vast majority of medicinal plants used by tribal communities residing in different
geographic locations of Tamil Nadu. The results concede the associated knowledge and applications of medicinal
plants which is still prevalent among the indigenous communities of this region. However, with the advent of
modern medicine, the knowledge based ethnobotanical practices are at risk and could vanish with time. Therefore,
an attempt is made to provide cumulative information on the use of medicinal plants and its associated diseases by
the indigenous communities. Analysis of data revealed Acyranthes aspera, Asperagus racemosus, Euphorbia tirucalli and
Sida cordifolia as the most convenient plants for therapeutic purpose due to their ability to respond to multiple
ailments and body systems. Similarly, preference of Acalypha indica and Leucas aspera throughout the entire region for
treatment of skin related ailments is indicative of their therapeutic potential. Further attempts should be made to
study and harness the phytochemical associated with these plants for development of new drugs.
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SL.. No | District Area Tribe/Traditional healer
1 Ariyalur Ariyalur Irular [61]
2 Coimbatore Marudhamalai Hills Irular [62]
3 Coimbatore Karamadai Range Trulas tribe [63]
4 Cuddalore Cuddalore Trular [64]
5 Dharmapuri Kottur hills Malayali [65]
6 Dindigul Palani Hills Paliyan, Aasariyars [66]
7 Dindigul Vellimalai hills Valaiyans [67]
8 Erode Chennimalai Hills Malayali & Narikuravar [68]
9 Erode Hasanur Hills Tralu tribe [69]
10 Kancheepuram Kancheepuram Irulan, Narikuraver, Vathiyas, Mudhalyar and Vaniyars [70]
11 Kanyakumari Kanyakumari Kanikkars [71]
12 Krishnagiri Krishnagiri Irulas [72]
13 Madurai Alagar Hills Valaiyans [73]
14 Madurai Madurai Paliyar tribes [74]
15 Madurai Sadhuragiri hills Paliyar tribe [75]
16 Madurai Uthapuram Traditional healers [76]
17 Nagapattinam Nagapattinam Seenthil Valayars [77]
18 Namakkal Kolli Hills Malayali tribe [78]
19 Nilgiri Nilgiri hills Kota [79]
20 Perambalur Perambalur Trulas [80]
21 Salem Kumaragiri Hills Palliyar tribes [81]
22 Salem Servarayan Hills Malayali tribe [82]
23 Salem Yercaud Hills Malayali Tribes [83]
24 Sivagangai Sivagangai Traditional medicine practitioners (Vaithiyar) [84]
25 Thanjavur Thanjavur Traditional medicine practitioners (Vaithiyar) [85]
26 Theni Theni Paliyar Tribals [86]
27 Thiruvannamalai Jawadhu Hills Malayali Tribals [87]
28 Tirunelveli Tirunelveli Hills Kanikkars [88]
29 Tiruppur Thirumoorthy Hills Pulaya Tribes [89]
30 Tiruvallur Tiruvallur Pahan and Teli Tribal [90]
31 Tiruvarur Kudavasal taluk Traditional healers of Kudavasal taluk [91]
32 Tuticorin Srivaikundam village Traditional healers [92]
33 Vellore Yelagiri hills Malayali tribals [93]
34 Villupuram Kalrayan Hill Malayali tribes [94]
35 Virudhunagar Shenbagathope Paliyar Tribes [95]
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Table 2: List of common medicinal plants used by the indigenous people of Tamil

Nadu based on Fidelity level (FL) and Relative importance (RI).

Sl Botanical Common Parts
N‘ Family Name/ Local Uses Used/ Major chemical compounds FL RI
o Name .
Name Habit
Abrin, a toxalbumin, indole
derivatives, anthocyanins,
Is, T 1 1
Abrus Jequirity Diuresis, Fever, Sore Leaves/ stlerco Zhiiriiear:;alljli:(?iéizbro ’
1 precatorius Fabaceae (ratti)/ Throat, Bronchitis &Y y, . 414 31.37
. . " Herb abrasine and precasine,
Linn. Kuntumani and Hepatitis [96] . .
triterpenoids —abruslactone A,
methyl abrusgenate and
abrusgenic acid.
Tannins, B-sitosterol,
Abutilon India Leaves/ asparagines, flavonoids,
2 indicum Malvaceae | mallow/ Leg pain, Piles [76] Herbs alkaloids, hexoses, n-alkane 41.4 14.22
(L.) Sweet Thuthi mixtures (C22-34), alkanol, gallic
acid and sesquiterpenes.
Acalypha Euphorbia Indian Skin allergy and itch Whole Kaempferol, acalyphine, quinine
3 Ayp P acalypha/ 8y plant/ nplerol, acalyphine, q "] 552 10.05
indica L. ceae . . | [76] tannin
Kuppaimeni Herb
Anti-Inflammatory,
h L
Achyranthes Prickly Chagf | SOU8h Wounds, caves, , .
Amarantha Otalgia, Stem, Achyranthine, saponins,
4 aspera (L.) Flower / 51.7 94.12
Blume ceae Naavuruvi Haematometra, Roots/ | ecdysterone.
’ yuravi Haemostasis, Rabies, Herb
Poisonous bites [98]
[-asarone, sesquiterpenes and
. . sesquiterpenes alcohols, choline,
gn:iiizc' Iglcar;};oaea, flavone, acoradin, 2,4,5-tri-MeO-
y . M Z, ! Rhizom | benzaldehyde, 2,5-di-MeO-
Acorus Sweetflag/ Gastritis, Sedative, . .
5 . Acoraceae es/ benzoquinone, galangin, 27.6 46.08
calamus Linn. Vasambu Stomach Ache,
L. Herb calameone, acolamone,
Vomiting, Worms .
[99] isoacolamone,
epoxyisoacoragermacrone,
lutcolin-6,8-c-diglucoside.
Phenols, tannins, alkaloids,
anthraquinone, saponins,
flavonoids, reducing sugars,
Leaves, ..
Asthma, Cold & vasicine, 1, 2, 3, 9-tetrahydro- 5-
Cough, Lepros Roots, methoxypyrrol [2, 1-b]
Adhatoda Acanthace | Malabar nut/ . g Lep }.7' Flowers . y_ y Lo
6 . . Piles, Rheumatism, quinazolin-3-ol, Vasicinone, 31.0 49.75
vasica (L.) ae Adathodai and .. .
Sore Eyes, Stomach Bark/ Vasicinol, Adhatodine,
Problems [100] Adhatonine, Adhvasinone,
Shrub ..
Anisotine and
Hydroxypeganine, betaine,
steroids and alkanes.
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Umbelliferone, coumarins, {3-
sitosterol, aurapten, marmin,
lupeol, ferro-quinoline alkaloid,
/dictamine, marmasin and [3-
Aegle . . .
marmelos Wood apple/ Fruits/ sitosterol, y-sitosterol, aegeline,
7 . Rutaceae . pp Scabies [101] aegelenine, lupeol; sitosterol, 44.8 7.11
(Linn.) Corr. Vilvam Tree , . .
rutin, marmesinin, (3-sitosterol,
ex. Roxb. } .
glucoside, psoralen, aegelinol,
furanocoumarin, marmelide, (3-
sitosterol, xanthotoxol,
scoparone,
Astri
stringent, C(.)ugh, Flowers
Mountain Demulcent, Diabetes, Roots
Aerva lanata Amarantha Diuretic, Emollient, Methylervine, kaempferol,
8 Knotgrass/ ) and . 34.5 68.63
(L.) ALL.Juss. | ceae . . Headache, Kidney quercetin.
Siru peelai . Leaves/
Stones, Vermifuge, Herb
Wounds [102]
Macrocyclicspermine alkaloids,
echinocystic acids, Saponins,
tannins, alkaloids, terpenoids,
L 1 i fl i henol
N Anti-inflammatory, eaves | g ycc')s1des, aflanmdsf phenols,
Albizia amara Wheel Tree/ . . and cardiac glycosides, quinones,
9 . Fabaceae . Astringent, Diarrhea . e o 27.6 17.16
(Roxb.) Boiv. Unja maram [103] Seeds/ Melanoxetin, melacacidin,3’-0-
Tree methyl melanoxetin, 3’-0-methyl
melacacidintrimethyl ether,
Glycosides, tannins,
Triterpenesaponins.
Diabetes, Diarrhoea,
Dysentery, Eye
Alternanthera Amarantha Alligator Disorders, Fever, Whole x-Spinasterol
10 sessilis (L) R. ceae Weed/ Jaundice, Leprosy, plant/ s ilfasterol sti ﬁmasterol 24.1 65.69
Br. ex Dc. Ponnakanni | Skin Diseases, Herb p SUE ’
Snakebite, Stomach
Disorder [105]
Echioidinin, pinostrobin,
rographidine C,
False dihydroechioidinin, tectochrysin
Andrographis Waterwillow 5-glucoside, methyl salicylate
Acanth L
11 echioides (L.) a canthace / Toothaches [107] He;rl/)es/ glucoside, skullcapflavone I2'- 20.7 7.11
Nees in Wall. ¢ Goburamtha ¢ methyl ether, androechin,
nki tectochrysin, 3-sitosterol, -
sitosteryl-3-O-f-
glucopyranoside, squalene
Dysentery, Joint Pain,
Andrographis Green Scorpion and Snake Whole . L
12 paniculata z:ecanthace Chireta/ bite, Skin Diseases, plant/ g;?irofrfz;hlo; cl:(tic)er;:l;}:ljrl:e hin 51.7 48.53
(Burm.f.) Periyanangai | Viral Fever [108] Herb P ’ G
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Aristolochic acid,
Aristololactum, Aristololactum-
[-D-glcicoside, Aristolic acid,
Indi Aristol i hyl
Aristolochia Aristolochi Ilean Snake Bite and Roots/ ITlStO oamide, Met. y .
13 ndica L ceae Birthwort/ Scorpion Sting [81] Herb aristolochate, Sesquiterpenoids — | 24.1 10.05
et ’ acea Urithookki p & Ishwarane, Ishwarene, Steroids —
B sitosterol, sterol glycoside,
Napthoquinone-
aristolindiquinone.
Fevers, Cough, Quercetin-3-glucoronide,
Climbing Diabetes, Diarrhoea, sitosterol, stigmasterol,
Asparagus . . Leaves, .
Asparagac | Asparagus/ Diuretic, Dysentery, sarsasapogenin, sito-sterol D-
14 racemosus . . . Roots/ . . 414 91.67
. eae Thanneervitt | Piles, Jaundice, glucoside, stigmasterol-B-D-
Willd. . Shrub . . .
an kilangu Leucorrhea, glucoside, two sirostanolic and
Snakebite, Ulcer [96] two furostandic saponins.
Skin Diseases,
Eczema, Psoriasis,
. Healthy Hair, Liver Whole
Azadiracht N t
15 . Za, rraciia Meliaceae eem tree/ Function, Detoxify plant/ Nimbin, nimbinin, nimbidin. 414 53.19
indica A. Juss. Vepamaram
Blood and Balance Tree
Blood Sugar,
Antimicrobial [101]
Astringent,
Bronchodilators, Becoside A & B, betulic acid,
Bacova Carminative, Whole betulinic acid, d-mannitol,
P' . Scrophular | Brahmi/ Digestive, Diuretics, plant/ stigmasterol, 3-sitosterol,
16 monnieri (L.) . . . : . . . 20.7 87.5
Permell iaceae Neerpirambi | Epilepsy, Fever, Aquatic | saponin, stigmastanol,
’ Leucoderma, Nervine | Herb hersaponin, monnierin, nicotine,
Tonic, Syphilis, luteoline and its glucosides.
Tumors, Ulcer [97]
Taxiphyllin, silicious crystalline,
Bambusa Bamboo/ Body Coolant, Leaf/ Silicic acid, cholin, betain,
17 arundinacea Poaceae Periya Intestinal Worms Tree nuclease, urease, cyanogenetic 241 14.22
(Retz.) Willd. Mungil [111] glucoside, benzoic acid and
cyanogenetic glucoside
Blephari
mzjgeijz}zsatens Creeping
) P Acanthace | Blepharis/ Bone fracture, Deep Leaves/ | Benzoxazine glucoside,
18 is (L.) . . 20.7 17.16
ae Nethirapoon | cuts and Wounds [80] | Herb blepharin,
Heyne ex Rot
du
h
Punarnavine, 3-sitosterol, 3 -
Dglucoside, tetracosanoic,
Boerhavia Nyctaginac Common Jaundice, Liver Leaves, hexacosanoic, stearic, palmitic
19 |7 - o Hogweed/ < Roots/ | | acosanol, siearie, paimiic, 241 | 10.05
diffusa Linn. eae . complaints [97] arachidic acid, hentriacontane,
Sattaranai Herb S .
urosolic acid, punarnavoside and
liriodendrin
L Leaves, o .
Borassus Palmyra Cough, Diuretic and Vitamins A and C, borassosides,
20 . Arecaceae . . Roots/ . . 24.1 17.16
flabellifer L. palm/Panai | Stimulant [112] Tree dioscin, spirostane
27719

E:E

e




Indian Journal of Natural Sciences

Vol.10 / Issue 62 / October / 2020

International Bimonthly

www.tnsroindia.org.in ©1JONS

ISSN: 0976 — 0997

BIBHUTI BHASHAN DAS
Akudarin, -amyrin, calotropin,
uscharidin, uzarigenin, kundrol,
Coughs, Leprosy, mudarol, giganticine, p-
Leucoderma, Piles, am rinaée%cfte tetrac’ clic
Calotropis Apocynace Crown Rheumatic pain, Whole resi};ols ster01,s aceti}c] isovaleric
21 i antel;7 L aep ’ Flower/ Scabies, Skin care, plant/ acids is,o i ant’eol tar,axasterol 207 88.73
313 ’ Erukku Stomachache, Shrub » 150818 ’ .
acetate, lupeol acetate, flavonol
Toothache, Tumor, lycosides, hyperoside, rutin
Ulcers, Wounds [114] &Y . ] P ’ ’
amyrin, stigmasterol,
anthocyanin,
Anthelmintic,
Asthma,
. . Bronchodilator, Leaves,
. Gigantic . .
Calotropis Apocynace | swallow Dyspepsia, Emetics, Root, Evanidin, 3-thamnoglucoside
22 procera (Ait.) pocy Fever, Scorpion bite, Bark, 7 & . ’ 27.6 7451
. ae wort/ . . cardenolide, proceragenin
Ait.f. Velerukku Paralysis, Purgative, Flower/
Stomachache, Shrub
Stomachic Tumors,
Swelling [115]
L ’ . . ..
Cardiospermu . . Knee Joint pain relief, caves Pentadecanoie acid, apigenin,
. Sapindacea | Ballon vine/ roots, . . .
23 m halicacabum remove gas trouble protocatechuic acid, calycosin, 448 14.22
L e Mudakathan [76] seeds/ rutin
’ Herb
Tanner's Nonacosane, nonacosan-6-one
Cassia Cassia/ Reduce abdominal Flower/ onaco - 1o O, one
24 . Fabaceae chrysophanol, emodin and 27.6 7.11
auriculata L. Aavaram heat [76] Shrub 1
rubiadin
poo
Anti-Inflammatory,
Antipyretic,
Biliousness, Laxative,
Lo Golden Whole . . .
Cassia fistula Leucorrhea, Sennosides A, rhein, tannin,
25 Fabaceae shower tree/ plant/ . 34.5 71.57
L. . Pyoderma, kaempferol, fistul.
Sarakondrai . Tree
Rheumatism,
Snakebite, Syphilis,
Ulcers [104]
Whole
. Sickle S e Ch hanol, aloe- din,
26 Cassia tora L. | Fabaceae rece .enna/ Skin Disease [116] plant/ rysophanol, a O? emo 1r'1 24.1 7.11
Tagarai Thrachrysone, rhein, emodin
Herb
Ursolic acid, oleanolic acid,
ajmalicine, alstonine, vinca
Madagascar rodine, vincoline,
s Root, . o .
periwinkle/ vinamidine,leurocolombine,
Catharanthus Apocynace | Nithyakalya Shoot vincathicine, vincubine
27 | roseus (L.) G. pocy yakaly Diabetes [101] Extract ] o ’ 414 7.11
Don ae ni of leurosine, vindoline,
Sudukadum catharanthine, lochnerine,
) Shrub . .
alli tetrahydroalstonine, roseoside,
vincedine, vincedicine,
tabersonine.
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Asiatic, centic, centellic, centoic,
pectic, madasiatic acids,
Antimicrobial, carotene, centellose,
Astringent, Brain hydrocotylin, saponins,
Centella Indian Tonic, Cardiac Leaves/ vallerine, indocentelloside,
28 | asiatica Apiaceae penny word/ | Problems, Diabetes, Herb brahmoside, brahminoside, 34.5 66.91
(L.) Urb. Vallarai Diuretic, Fever, Head isothankuniside, medecassoside,
Ache, Leprosy, Skin thankcuriside, brahmic, and
Diseases [86] thankunic acids, 3-
caryophyllene, trans-3-
farnesene, germacrene D,
1 L K i i 1
Cissus . . Veldt Grape / | Controls blood sugar eaves etoster01c.ls, sitosterol,
29 quadrangulari | Vitaceae . Stem/ alphaamyrin, a-ampyrone, 448 711
Perandai [96] o .
s L. Herb tetracyclic triterpenoids
Wild
) Leaves, . .
Cleome viscosa | Cleomacea | mustard/ Earache, Eye Trouble, Macrocyclic, diterpene,
30 . . . Seed/ . . 24.1 21.32
L. e Naivelai, Skin disease [97] Herb cleomaldeic acid, cleomeolide,
Naikkaduku
. Butterfly Antimicrobial Leaves/ . .
31 Clitoria Fabaceae pea/ activity, Eye diseases | Climbe Tannins, resins, starch, taraxerol, 20.7 21.32
ternatea L. taraxerone
Sangupoo and Headache [106] r
Coccinia . . Fruit/
32 grandis Cucurbitac | Ivy g(.)urd/ Blood purification Climbe | Lupeol, cucurbitacin B 34.5 711
. eae Kovai [76]
(L.) Voigt r
Anti-Infl
Commelina . Tropical Tm n amma.tory, Whole n-octacosanol, ntriacontanol, n-
. Commelin . Diuretic, Laxative, . .
33 benghalensis Spiderwort/ . plant/ dotriacontanol. stigmasterol, 31.0 34.31
L aceae Kannankolai Leprosy, Swelling, Herb beta-sitosterol and campesterol
! Wounds [104] P '
Wild Tuber Sesql.nterpenes including
Curcuma Zingiberac | Turmeric/ or curdione and cerumol, d-
34 aromatica & . Skin diseases [117] . camphene, d-camphor, ar- 24.1 7.11
. eae Kasthoorima Rhizom
Salisb. . curcumene, beta-curcumene and
njal e/ Herb )
xanthorrhizol
Cynodon Bermuda Cold. blood Whole | Ferulic, syringic, p-coumaric,
35 dactylon (L.) Poaceae grass/ o plant/ vanillic, p-hydroxybenzoic, O- 48.3 14.22
purification [101] . .
Pers. Arugampul Grass hydroxyphenyl acetic Acids
Cuverus Cyperacea Nut grass/ Fever, Wounds, Whole a-Cyperone, B-selinene,
36 royt Z ndus (L) | e yP Koraikizhan | Stomach Pain, plant/ cyperene, patchoulenone, 41.4 31.37
' gu Toothache [101] Grass kobusone, isokobusone
Alkaloids, tropane derivatives,
hyoscine, hyoscyamine,
hyoscine, hyoscyamine,
Datura metel Devil’s Anticancer, Leaves/ m}cotlanamme, [-sitosterol,
37 Solanaceae | trumpet/ . . triterpene, daturaolone, 51.7 14.22
L. . Antimicrobial [106] Herb .
Umathai daturadiol hyosane,
hyoscyamine, daturaolone,
fastusic acid, B-Me-sterols.
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Whi
Delonix elata Gullrtrfohur y Antimicrobial, Leaves/ Leucocyanidin, tannin, lupeol
38 Fabaceae Antioxidant, Cold, and beta-sitosterol, and free 20.7 28.43
(L.) Gamble Vatanarayan . . Tree . .
an Joint Pains [97] Ohproline, zeaxanthin.
Asthma, Cold,
Bhringraj/ Cough, Intestlr'lal Stigmasterol, a-terthienyl
Vellai Worms, Jaundice, Whole methanol, wedelolactone, de-
39 | EcliptaalbaL. | Asteraceae . Skin Diseases, plant/ ’ ’ 20.7 50.25
karisalan . Me-wedelolactone, small
ani Swelling, Ulcer, Herb amount of 2-formyl-terthienyl
& Urinary Problems, y v
Wounds [111]
Cycloarternol, 24-methylene-
ssima F
Euphorbia Euphorbia | Plant/ Regulate body Leaves/ phe P
40 . amyrin acetate, 1-hexacosanol, 37.9 7.11
hirta L. ceae Paalattam temperature [76] Herb . . . .
chedi ingeno-triacetate, tmyaloxm,
campesterol, stigmasterol and
quercitin
Dwarf
Morning . Whole Evolvine, 3-sitosterol, stearic,
E Ivul D Epil
41 v?lvylus Convolvu Glory/ ysentery, -Prepey plant/ | oleic, linoleic acids, 24.1 24.26
alsinoides (L.) | aceae . Fever, Insanity [96] . .
Vishnukrant Herb pentatriacontane, triacontane
hi
Edema, Astringent, .
Ficus Cluster fig/ Blood Disorders, Root, 1(1:1 eI‘Zilbae:;?tastlaf’igzrcld__Oaic'rin
42 Moraceae | Aththi Diabetes, Fruits/ P Bramyrin, 2 0 6075
racemosa L. [-sitosterol; Leaf: 3-amyrin, 3-
maram Leucorrhoea, Sore Tree sitosterol. eluanol-OAc
Throat, [104] '8
‘ N Ashwattha A.sthma, Dlal.)etes, Whole -Sitosteryl-Dglucoside, vitamin
Ficus religiosa Diarrhea, Epilepsy, K, n-octacosanol, methyl
43 Moraceae tree/ . plant/ 31.0 45.59
L. Gastric Problems, oleanolate, lanosterol,
Arasamaram . Tree .
Inflammation [101] stigmasterol
Leaves,
1 1 Dh i ferol
m C.}r.e’wulz Malvaceae aman/ Dysentery [84] Stem, Quercetn}, ?(aemp. ero . 20.7 711
tiliifolia Vahl | Juss. Unnu Bark/ pelargonidin, naringenin
Tree
Constipation, Cough, Gymnamine, hentriacontane,
Diabetes, Digestion non-acosane, pentatriacontane,
Gymnema Apocynace Gurmar/ Problems, Fever Leaves/ | tritriacon, butyric, formic and
45 | sylvestre R. pocy Sirukurincha o 4 con, DUyHE, Tor! 27.6 55.64
Br ae n Jaundice, Malaria, Shrub tartaric acids, f-amyrin, lupeol;
’ Snakebite, Vomiting stigmasterol, saponins-
[118] gimnemasides,
Anti-Inflammation,
Indian Antiseptic, Eyes Leaves | Alkaloids—indicine, echinatine,
Heliotropium Boraginace | turnsole/ Irritation, Pimples, Young supinine, heleurine, heliotrine,
46 .. o . . . . 20.7 47.3
indicum L. ae Thel Skin Diseases, Sores, shoots/ | lasiocarpine and lasiocarpine-N-
kodukku Ulcers, Wounds [81] Herb oxide.
27722

[=]
o]

o

]




Indian Journal of Natural Sciences

Vol.10 / Issue 62 / October / 2020

e

International Bimonthly

www.tnsroindia.org.in ©1JONS

ISSN: 0976 — 0997

BIBHUTI BHASHAN DAS
Antipyretic, Diabetes,
Hemidesmus Apocynace Indian Diarrhoea and Whole Coumarino-lienoids
47 indicus (L.) R. pocy sarsaparilla/ | Dysentery, Leprosy, plant/ . . & e 414 38.48
ae . . . hemidesmine, emidine, indicine
Br. Nannari Skin Diseases, Shrub
Stomachache [109]
Roots
’ Cycl ids, methyl
Hibiscus rosa- | Malvaceae | China rose/ Blood Purification Leaves yclopropanoics, metiy
48 ) . . sterculate, 2-hydroxysterculate, 31.0 7.11
sinensis L. Juss. Semparuthi [76] Flowers :
malvalate, (3-sitosterol
/ Shrub
Ipomoea Lesser Whole
lvul Phenolics, fl i i
49 | staphylina Ro S:er:;o v Glory/ Analgesic [97] plant/ tanenr;ism:;i 2;?;2?13 :;jroeljji' ds 20.7 7.11
em. & Schult. Onaankodi Shrub  5ap P
Triterpenes, a trihydroxy ketone
and corresponding diosphenol,
. Bellyache . . Whole .diterpenes., jatroPholone A and
Jatropha Euphorbia .. Diabetes, Laxative, jatrophatrione, diterpene,
50 o Bush/ Siria plant/ . L 20.7 17.16
gossypifolia L. | ceae Stomach Problem [97] jatrophone, phorbol derivatives,
Amanakku Shrub .
jatropholones A and B,
hydroxyjatrophone and
hydroxyisojatrophone.
Egyptian Seeds
L i Regul hthoqui 1
51 Lawsonia Lythraceae | Privet/ egulate body and Napht oquinones, lawsone, 345 711
inermis L. . temperature [76] Leaves/ | coumarins, tannins
Maruthani
Shrub
Carminative,
antipyretic, febrifuge, . .
Common K L . Triterpenoid, leucolactone,
Leucas aspera . antiseptic, jaundice, Leaves/ | . .
52 . . Lamiaceae | Leucas/ . . sitosterol, stigmasterol, 55.2 61.52
(Willd.) Link . anorexia, dyspepsia, Herb
Thumbai . campesterol.
fever, respiratory and
skin diseases [101]
O-glycosyl flavonoids namely
Humble Antiseptic Roots isoquercitrin, avicularin and
53 Mm?osu Fabaceae plant/ Tuberculosis, and ap1genm—7-O-[3—D—gluc951de and 37.9 17.16
pudica L. Thoddal Wounds [101] Leaves/ | four C-glycosyl flavonoids,
Vaddi Shrub cassiaoccidentalin B, orientin
and isoorientin
Morinda Indian Leaves/ Alizarin, nor-damnacanthol,
54 coreia Buch. - | Rubiaceae | mulberry/ Antibacterial [106] Tree ursolic acid, 3-sitosterol, 241 7.11
Ham. Nuna asperuloside, caproic acid
Murraya Carbazole, girinimbine
55 Koenigii (L. Rutaceae Curry tree/ . Str.ong and Natural Leaves/ | betacarotene, Koe.rugm, [5—' 20.7 711
Spren Karuveppilai | hair [76] Tree carotene, coumarin glucoside
preng. and scopolin
Asthma, cold, cough, e, rscli aid, apigenin
5 | Ocmum Lamiaceae | 10 Basil/ | kidney problems, and | Leaves/ |y o\ 1 onide, Tuteolin7-O- 310 | 2721
sanctum L. Thulasi improving appetite Herb ) .
glucuronide, orientin and
[101] .
molludistin.
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Flavonoids pedalitin, glucoside
(pedaliin), diometin, dinatin,
Kidney stone, nonacosane, tritriacontane,
. o Seeds . S
Pedalium Pedaliacea Bara Urinary irritations, and triacontanoic acid, sitosterol-
57 Gokhru/ Uterine and beta-D-glucoside, rubusic acid, 24.1 17.16
murex L. e . . Leaves/ . . .
Yanai nerunc | Puerperal diseases luteolin, caffeic, protocatechuic,
Herb . . .
[97] p-coumaric and ferulic acids,
dinatin, quercetin and quercetin-
7-glucoside.
Coroglaucigenin, uzarigenin,
hentriacontane, 3-amyrin,
betaine, 5(3-stigmast-7(8)-en-3a-
. Anthelmintic, Anti- ol, 5['a’—stigmast?-S(14)-en-3oc—ol,
Pergularia . Leaves | cardiac glycosides are D-
daemia Apocynace | Pergularia/ Pyretic, Expectorant, and cymarose, D-glucose, L-
58 . Infantile Diarrhoea, 31.0 42.65
(Forsskal) Ch | ae Uttamani . . Root/ oleandrose, D-sermentose,3[3-
iov. Jaundice, Laxative Herb hydroxyfriedelan-7-one, lupeol
[119] . L
and its acetate, oleanolic acid,
putranjivadione, 3-sitosterol,
lupeol, a-amyrin acetate, [3-
sitosterol
Vitamin C, zeatin, zeatin
59 Phyllanthus Phyllantha | Goose Berry/ | Blood Pressure, Sugar | Fruits/ | riboside, phyllembin 379 10.05
emblica L. ceae Nelli related diseases [113] | Tree Phyllembin, gallic, ascorbic acid ’ ’
and proanthocyanidin
Antispasmodic,
Carminative,
Diabetes, Diuretic, Phyllanthin, hypophyllanthin,
Phyllanthus Phyllantha Madras Leaf- | Flu, Gall and Bladder Plant/ niranthin, nirtetralin,
60 maderaspatens ceae Flower/ Nila | Calculus, Head Ache, Herb phyltetralin, quercetin, 27.6 85.29
is L. nelli Jaundice, Laxative, quercitrin, astragalin, rutin,
Liver Disease, kaempferol and amarulone
Menstrual Problem,
Oedema [103]
Jaundice, Liver
Diseases, Hepatitis,
Stonebreaker | Kidney Disease, Whole . . . .
61 ZZ{ li;zzt.hus Zz;llantha / Oedema, Diarrhoea Plant/ ELgyr;:;i;i?:thm, niranthin, 20.7 64.46
KeelkaiNelli | and Dysentery, Herb
Cough and Chest
Pain, Wounds [96]
Antibacterial, Cancer,
Antiseptic, Appetizer,
. Ceylon Diarrhoea, Diuretic,
62 fel;l;: :iaciOL. Zil;:;bagm leadwort/ Headache, Leprosy, IS{}?:;Z/ Plumbagin 20.7 76.96
Venkodivelli | Rheumatism, Skin
Disease, Sudorific,
Tumors [97]
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Seeds
63 Ricinus ‘ Euphorbia | Castor/ Eye related issues [76] and A.;lk.Jurm.n, rl?m, ricinine, 20.7 711
communis L. ceae Ammanaku Leaves/ | ricinoleic acid
Shrub
Dandruff, Diabetes, Phenethylamine, ephedrine,
Fever, Headache, Roots siephedrine, vasicinol,
Sida Horn bean Leucorrhoea, and vasicinone, vasicine, choline
64 Malvaceae | leaved sida/ . ! 7 e § 20.7 45.59
acuta Burm. f. Kurunthott Swellings, Leaves/ | hypaphorine and betaine, alpha-
y Tuberculosis, Uterine | Shrub amyrin, ecdysterone, alkaloid
Disorders [97] cryptolepine
Blacknight- Heart, lungs, liver Solasonine, a-and'[S—solamgrme,
. . a-and (-solamargine; steroidal
65 Solanum Solanaceae shade/ diseases, itches, ulcer | Leaves/ saposenins. dioseenin 310 38.48
nigrum L. Manathakkal | and stomach Herb APOBEIINS, COSEnIl, ' ’
. tigogenin, solasodine and
i problems [101] .
solasodine
Solanum Solanum/ Antimicrobial Leaves/
66 trilobatum L Solanaceae Thuthulai activity, cough, Shrub Solasodine, beta-solamarine 34.5 20.1
' Asthma, Cold [101]
Dysentery, Diabetes, Seeds Bergenin, gallic acid, ethyl
Syzygium Indian black Leucorrhoea, and gallate, anthocyanins, citric,
67 cumini Myrtaceae Menstrual problem, . malic, ellagic and gallic, acids, 3- | 27.6 31.37
plum/ Naval fruits/ . .
(L.) Skeels Stomach problem Tree sitosterol, kaempferol, quercetin,
[101] friedelin and betulinic acids
Arachidic, behenic, lauric,
Coat-button/ linoleic, linolenic, myristic,
Tridax Kenatrupasa Cuts and Wounds, Leaves/ pa'1m1t1c, p'alm1tole1c and stearic
68 Asteraceae | n, . . acids, dotriacontane, 9- 31.0 10.05
procumbens L. Skin Ailments [120] Herb
Vettukkaya oxoheptadecane, 10-
puntu oxononadecane; B-amyrin, -
amyrone, lupeol
Malic Acid, Alkaloids and Resin,
Iridoids, Lignan, Ecdysones,
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Figure 1: Graphical representation of number of medicinal plants belonging to various families used
in the treatment of different diseases/conditions
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ABSTRACT

A prospective interventional comparative study was carried out for a period of 6 months to assess the
use of pictograms as a patient counseling tool to convey information regarding medication use and

lifestyle changes to in-patients with diabetes. The secondary objectives were to assess the socio-
demographic factors and to assess the knowledge of the patients regarding their medications. 100
patients were enrolled in the study on the basis of inclusion and exclusion criteria and were allocated into
intervention and control groups (each 50 Patients) using simple random sampling method. The patients
in intervention group were counseled using pictograms accompanied with plain language and verbal
counseling was used for the control group. The knowledge of patient’s regarding their prescribed anti-
diabetic medications were assessed pre-counseling and post counseling using KAP questionnaire. The
data obtained was subjected to statistical analysis. The mean KAP score in the intervention group
improved significantly from 5.38+3.34 to 12.7+1.62. Post-counseling assessment of KAP demonstrated a
significant improvement in the scores of the overall study population with a p-value of <0.001. However,
greater improvement was observed in the intervention group as compared to the control group.

Keywords: Diabetes, KAP, Pictograms, Patient Counseling, Lifestyle Modification.
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INTRODUCTION

Diabetes Mellitus (DM) is a group of metabolic disorders characterized by Hyperglycemia, Glycosuria,
Hyperlipidemia, Negative Nitrogen Balance and sometimes Ketonaemia, which is associated with abnormalities in
carbohydrate, fat and protein metabolism and results in chronic complications including microvascular,
macrovascular, and neuropathic disorders. Type II Diabetes Mellitus accounts for 80-90 of all diabetes cases. This
form of diabetes is characterized by insulin resistance and at least initially, a relative lack of insulin secretion. Most
individuals with type 2 diabetes exhibit abdominal obesity which itself causes insulin resistance. In addition,
hypertension, dyslipidemia, is often present in these individuals. This clustering of abnormalities is referred to as the
“insulin resistance syndrome” or the “metabolic syndrome.” Because of these abnormalities, patients with type 2
diabetes are at increased risk of developing macro vascular complications [1]. Diabetes can be effectively controlled
by proper use of medication and incorporating healthy lifestyle changes. The progression of disease and
complications can result from lack of knowledge about the disease due to low health literacy, improper medication
use, and patient’s perception towards the disease condition, unhealthy lifestyle and lack of counseling. A key step to
improve the level of health communication understood by patients and their families is by providing adequate
patient counselling material and tools to patients [2-4] Patient counseling is an important part of the pharmaceutical
care process and is useful in improving the knowledge, attitude and practice of the patients towards their disease
management. There are several barriers which have to be overcome so as to convey the intended counseling
messages. The elderly population is at high risk of not being able to understand their prescription instructions and
also verbal and written medication information are poorly comprehended by elderly owing to limited health literacy
[5-8]. Pictograms are easy, understandable graphic symbols which are able to convey the information to all,
regardless of being illiterate, elderly, or visually impaired. Pictograms help in comprehension of the intended
information by overcoming barriers such as low levels of literacy and communication barriers such as linguistic
differences, limited linguistic ability, etc [9-10]. Knowledge, attitude and practice pertaining to the use of medications
have an effect ultimately on the success of the treatment. ‘Knowledge’ includes awareness regarding the medication
name, indication, frequency, side-effects and special instructions. Inadequate knowledge regarding medications is
likely to influence its use. Furthermore, many studies have shown that implementing lifestyle modifications and
controlling modifiable risk factors helps in decreasing the risk and development of further complications in diabetic
patients [11-13]. The study involves the assessment of the knowledge, attitude and practice of diabetes mellitus
patients to improve the quality of life by using pictograms in a tertiary care hospital of Salem district.

MATERIALS AND METHODS

A prospective Interventional study was conducted in the VMKVMC & H, Salem. Diabetes patients of both genders
above the age 18 to 80 years were included in the study. The data of 100 patients were recorded during the time
period of nine months from September 2019 to May 2020. Patients were interviewed using a KAP questionnaire
(Proforma) which was pre-designed and consisted of 15 questions. The scores were obtained and the patients were
counselled regarding their prescribed anti-diabetic medications and lifestyle changes using pictograms-based
counselling in intervention group and verbal counselling in control group. Post counselling, the KAP questionnaire
was again given to the patients and the scores were obtained. The Statistical software namely SPSS 15.0 were used
for the analysis of the data. ‘P value’ less than 0.05 were considered to be statistically significant. Microsoft word and
Excel have been used to generate graphs, tables etc. ANOVA, Student t test and Chi square/ Fisher Exact test were
used in our study.
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RESULTS AND DISCUSSION

The study that describes about the assessment of knowledge attitude and practice of diabetes mellitus patients to
improve the quality of life by using pictograms in a tertiary care hospital of Salem district. Out of 100
patients,majority of them were found to be between 61-70 years of age 22-24%, followed by 20% with the age group
of 51-60, least percentage 10-14% were found in the age group of 71 -80 years. Which shows that most of the patients
were in age group between 61-70 years were diagnosed with daibetes mellitus. In our study, 100 patients were
enrolled in both groups, out of which 56 (56%) patients were males and 44 (44%) patients were female. Male patients
constituted 58% in intervention group, 54% in control group of the study populations whereas female patients were
42% in intervention group, and 46% in control group. In intervention group as well as control group, the number of
male patients was found to be more than the number of female patients. The more number of males may be justified
due to presence of risk factors like smoking and alcohol consumption.

The Study showed that the social economic status in both groups based on No Social habits, Smoker, Alcoholic and
both Smoker and Alcoholic were 40%, 24%, 16 % & 20%, whereas in Control group were showed 42%, 30%, 16% &
12% respectively. In our study the patients were classified according to education in both groups based on, illiterate,
able to read & write, primary education and secondary education, most of them was illiterate, in intervention group
the percentage were 52%, 28%, 14% & 6% and in control group the percentage were 48%, 32%, 16% & 4%
respectively. The socio economic status of the patients was classified in to groups as Poor and Lower middle.
Majority of patient’s status was Poor (62%) and followed by Lower middle (38%). The occupational status of two
groups of patients were classified based on daily wages, farmer, homemaker and shopkeeper, in the intervention
group the percentage were 34%, 20%, 36% & 10% and in control group percentage were 30%, 24%, 30% & 16% the
respectively. The patients were classified according to type of diet followed, in both groups the Majority of patients
followed non-vegetarian diet. In the study group the patients were distributed based on physical activity done,
majority of patients doing physical activity (i.e. Exercise) was very less in their lifestyle. Patients were interviewed
using a KAP questionnaire which was pre-designed and consisted of 15 questions.

The scores were marked, 0-7 as Poor, 8-11 as Satisfactory and 12-15 as Good, and the patients were counselled
regarding their prescribed anti-diabetic medications and lifestyle changes using pictograms-based counselling in
intervention group and verbal counselling in control group. Post counselling, the KAP questionnaire was again
given to the patients and the scores were obtained. The pre-counselling knowledge, attitude and practice (KAP) of
patients regarding their prescribed anti-diabetic medications were assessed and the scores obtained revealed that
74% patients in the intervention group and 70% control group had poor scores. This was consistent with the results
of a similar study conducted by Anas Najjar, where they found that the average level of knowledge for participants
was less than the adequate level considered in their study. In this same study, least score (16.87%) was reported for
the knowledge of side effects of the drug. Also in a previous study conducted by Sara Modig!*, it was found that only
6% of the elderly patients knew about the side-effects and risks associated with their medications. In our study, only
21% had knowledge about the side effects of the medications and this is consistent with the results of the above
studies. Only 55% believed that taking medications properly will help in improving their health condition.
Willingness to change lifestyle habits in order to improve health condition was expressed by 75% of the study
population. Post-counselling assessment of KAP demonstrated a significant improvement in the scores of the overall
study population with a p-value of <0.001. However, greater improvement was observed in the intervention group
as compared to the control group. The mean KAP score in the intervention group improved significantly from
5.38+3.34 to 12.7+1.62. Similar results were observed in the study conducted by Uday Venkat Mateti'®, where the post
interventional pictogram-based patient information leaflets (P-PILs) knowledge-based user-testing scores
significantly improved.
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CONCLUSION

Post counselling, 100% patients in the intervention group were satisfied with their prescribed medications. Post-
counselling, majority (93%) of the study population agreed with the need for counselling aids along with
prescriptions. Our study has shown that pictograms were useful in improving the knowledge in the population.
There was a greater impact of counselling on the parameters and greater improvement in intervention group when
compared to control group. From the above study, it may be concluded that, pictograms plays important role in
illiterate patients. The most of the patients unknowing of medicines had adjective improvement after they were
educated about preventive measures and medications. It was also observed that the impact of pictogram-based
counselling was greater than that of verbal counselling.
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Table: 1 Age wise distribution of two groups of patients

Intervention Group (n=50) Control Group (n=50)
5. No Age group N;;‘:;irt:f Percentage (%) N;;zil;;f Percentage (%)
1 18-30 6 12 5 10
2 31-40 8 16 7 14
3 41-50 10 20 9 18
4 51-60 10 20 10 20
5 61-70 11 22 12 24
6 71-80 5 10 7 14
Mean = SD 50.72+15.72 52.95+15.87
P =0.9886

Table: 2Gender wise distribution of two groups of patients

Gender Intervention Group (n=50) Control Group (n=50)
Number of Patients Percentage (%) Number of Patients Percentage (%)
Male 29 58 27 54
Female 21 42 23 46
P =0.687

Table: 3 Social Habits wise distribution in two groups of patients

. . Intervention Group (n=50) Control Group (n=50)
Social Habits , -
Number of Patients Percentage (%) Number of patients Percentage (%)
No 20 40 21 42
Smoker 12 24 15 30
Alcoholic 8 16 8 16
Smoker/ Alcoholic 10 20 6 12
P =0.7155

Table: 4 Education wise distributions of two groups of patients

; Intervention Group (n=50) Control Group (n=50)
Educational Level » -
Number of patients Percentage (%) Number of patients Percentage (%)
Illiterate 26 52 24 48
Able to Read
& Write 14 28 16 32
Primary education 7 14 8 16
Second‘ary 3 6 ) 4
education
P =0.9233
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Table: 5 Socio economic status wise distributions in two groups of patients
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SES Intervention Group (n=50) Control Group (n=50)
Number of patients Percentage (%) Number of patients Percentage (%)
Poor 32 64 30 60
Lower
middle 18 36 20 40
P =0.6803

Table: 6 Occupational status wise distributions of two groups of patients

Occupational Intervention Group (n=50) Control Group (n=50)
Status Number of patients Percentage (%) Number of patients Percentage (%)
Daily wages 17 34 15 30
Farmer 10 20 12 24
Homemaker 18 36 15 30
Shopkeeper 5 10 8 16
P =0.7358

Table: 7 Diet wise distribution of two groups of patients

Intervention Group (n=50)

Control Group (n=50)

T f diet
ype ot die Number of patients Percentage (%) Number of patients Percentage (%)
Vegetarian 7 14 10 20
Non- Vegetarian 43 86 40 80

P =0.4245

Table: 8 Physical activity wise distributions of two groups of patients

Physical Intervention Group (n=50) Control Group (n=50)
activity Number of patients Percentage (%) Number of patients Percentage (%)
Yes 11 22% 12 24%
No 39 78% 38 76%
P =0.7358

Table: 9 KAP Score distribution in two groups of Patients

KAP Score

Pre-Counselling

Post Counselling

Number of patients

Percentage (%)

Number of patients

Percentage (%)

Intervention Group (n=50)

0-7 (Poor) 37 74 2 4
8-11 (Satisfactory) 9 18 8 16
12-15 (Good) 4 8 40 80
Control Group (n=50)
0-7 (Poor) 35 70 3 6
8-11 (Satisfactory) 11 22 31 62
12-15 (Good) 4 8 16 32
P Value (Chi Square) 0.88 <0.001**
EﬂEI 27733
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Table: 10 Impact of Counselling

Pre-Counselling Post Counselling
( Patients with Positive response) ( Patients with Positive response)
Parameters . Control . Control
Intervention group Total Intervention group Total (n=100)
group (n=50) (n=50) (n=100) group(n=50) (1=50)
Knowledge about the
purpose of prescribed 16(32%) 14(28%) 30(30%) 42(84%) 43(86%) 85(85%)
drugs
Knowledge about the
side effects of 13(26%) 10(20%) 21(21%) 47(94%) 39(78%) 86(86%)
prescribed drugs
Knowledge about the
precautions and
special instructions 8(16%) 8(16%) 16(16%) 49(98%) 43(86%) 92(92%)
regarding the
prescribed drugs
Satisfaction with the 32(64%) 25(50%) | 57(57%) 46(92%) 45(90%) 91(91%)
prescribed drugs
Belief that
medications properly
will help in 28(56%) 27(54%) 55(55%) 50(100%) 45(90%) 95(95%)
improving the health
condition
Willingness to change
lifestyle habits to 40(80%) 35(70%) | 75(75%) 46(92%) 44(88%) 90(90%)
improve the health
condition
Need for additional
counselling aids 23(46%) 18(16%) |  41(41%) 50(100%) 43(86%) 93(93%)
along with
prescription
Table: 11 Comparison of KAP Score in two groups of Patients
KAP Score Intervention Group Control Group Total P Value
Pre-Counselling 5.38+3.34 5.62+3.42 5.5+£3.38 0.9472
Post Counselling 12.7+1.62 10.42+2.57 11.56+2.09 <0.001**
Difference 7.32+2.47 4.80+2.99 6.06+2.73 <0.001**

Student t test

Table:12 KNOWLEDGE, ATTITUDE AND PRACTICE QUESTIONNAIRE (KAP)
Knowledge, Attitude and Practice Questionnaire | Pre-Counseling Post Counseling
Knowledge Questionnaire (YES=1;NO=0)
1 Can you name the disease you are suffering from?

Can you identify the drugs you are taking?

Do you know the purpose of the prescribed drugs?
Do you know how the drugs have to be taken?

Ul |W(N

Do you know how long the drugs have to be taken?

e
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6 | Do you know the precautions to be taken while taking drugs?

7 | Do you receive enough information about your drugs when it is dispensed to you?
8 | Do you stop the drugs before the given regimen?

9 | Do you know about the side effects of the drugs?

10

Are you satisfied with your prescribed drugs?

Attitude Questionnaire (YES=1;NO=0)

11

Would you like to change your life style habits to improve your health outcome?

12

Do you think you can improve your health condition if you take your medications properly?

13

Would you like additional counseling aids along with prescriptions?

Practical Questionnaire (YES=1;NO=0)

14 | Do you take your drugs regularly?

15 | What would you do if you miss a dose?

Total Score: < 7 = Poor ; 8-11 = satisfactory ; 12-15 = good

80 4 70

80
-

= 0-7 (Poor)
W 8-11 (Satisfactory)
12-15 (Good)

Intervention
(n=50)

(Pre Counseling)

Control (n=50)| Intervention

Control (n=50)

(n=50)

(Post Counseling)

Figure: 1 KAP Score distribution in two groups of

Patients
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Figure: 2 Impact of Counselling
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ABSTRACT

The oceans cover about three fourth of the earth’s surface and contains millions of hidden treasures.
Seaweeds and marine algaes with their diverse bioactive compounds have opened up potential
opportunities in pharmaceutical and agri-food processing industries. The current study design was to
evaluate the preliminary phytochemical nature, antibacterial, in-vitro anti-inflammatory, total antioxidant
potential of blue green algae Ulva lactuca L. Preliminary studies indicated the presence of flavonoids,
carbohydrates, saponins, tannins, proteins and phenols in the methanolic extracts of Ulva lactuca.

Antibacterial activity was shown by the methanolic fraction exhibiting zone of inhibition against 2
human pathogenic bacteria. However, it was less compared with the standard drug ampicillin. The
methanolic extract of U. lactuca also demonstrated good antioxidant capacity and In-vitro anti-
inflammatory action in heat induced haemolysis. This may be due to the flavanoids present in the algae
which is having good antioxidant action. Our current results indicate that the various bioactive
constituents detected in the algae maybe responsible for its antibacterial effect and In-vitro anti-
inflammatory effects. Thus, we can safely say that U. lactuca may be a potential candidate for
development of future antibacterial and anti inflammatory compounds. However, still further studies
and standardization of algal research may be required to develop them as medicines.

Keywords: Antibacterial; Antioxidant; In-vitro Anti inflammatory; Phytochemical study; Ulva lactuca L
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INTRODUCTION

Earth is the only known living planet held the life and is originated in water. The earth is also known as the watery
planet. Around three-fourth or roughly 71% of the earth’s surface is enclosed with water, which contains enormous
resources of many potential therapeutic agents [1]. In 2013 alone, over 1000 pharmacologically active compounds of
marine origin were characterized worldwide, with potential value against cancer, viruses, bacteria, fungi,
hypertension, high cholesterol and other diseases. The pursuit for bioactive compounds from marine organisms in
recent decades has produced an abundance of extracts with pharmaceutical and industrial applications [2]. One of
the sources of new potential compounds in marine resources is algae. Algae are the first photosynthetic cellular
plants from which most of all the plants have orginated. Ulva Linnaeus genus (Ulvaceae, Ulvales) is ubiquitous
genera broadly disseminated in oceans. Currently, 128 species (accepted taxonomically) have been listed all around
the world [3].Class: Ulvophyceae, Order: Ulvales, Family: Ulvaceae. Fronts short, usually boarder than long, blades
more or less ovate, at times lacinate. Fronts attached from a broad base, generally deeply and irregularly split, light
to dark green in color, delicate in texture, margins plane orruffled, membrane 40-50u thick usually 40p,cells in
section nearly square with rounded angles or slightly elongated, chloroplast is cup shaped, and grows attached to
rocks in the littoral region.From an economic perspective, the use of Ulva species for different applications has been
largely pronounced: bioremediation, bioenergy, food and feed [4]. Ulva lactuca L. (Family: Ulvaceae) have been used
in medicine due to various biological activities including, anti-oxidant, anti-inflammatory, anti-microbial, antiulcer,
anticancer, antibacterial, antiviral, laxative, antifungal, anti-coagulant, anti-nociceptive, anti per oxidative, anti-
hyperlipidemic, hepato-protective, anti-protozoal, leishmanicidal, hypercholesterolemia, immune stimulant and anti-
adhesive properties [5].

Chronic stress and a mode of life associated with numerous stress events are well-thought-out as risk factors for
various diseases, including disorders of the digestive, circulatory, neuroendocrine, and immune systems [6].Main
target for reactive oxygen radicals is the liver, which contains large amounts of polyunsaturated fatty acids (PUFAs),
which are particularly susceptible to free-radical attacks [7]. Ulva lactuca Lspecies is categorized by a high content of
lipid compounds, of which more than 80% are stated to the category of membrane-active components
(phospholipids and neutral lipids). One significant element of the phospholipid fraction is the high content of n-3
PUFAs]8, 9].The antioxidant property of species of the genus Ulvaare important since this make them candidates for
several pathologies in which the oxidative stress is convicted (neurological disorders, atherosclerosis, hypertension,
inflammation, acute respiratory distress, idiopathic pulmonary fibrosis, asthma, cancer, etc.)[10]. The evolution of
antibacterial biomolecules in conjunction with bacteria over millions of years may provide them with the potential to
astonished strains such as methicillin resistant Staphylococcus aureus (MRSA) and fluoroquinolone resistant
Pseudomonas. Micro and macro algae, such as diatoms and seaweeds, have established indigenous systems to
combat pathogenic bacteria and other microbes, ubiquitous to the ocean environment [10]. Aim of the present study
is the development of marine algae into viable drug formulations is final phase for drug development which may be
useful for the whole human population and to check their anti-inflammatory and antibacterial property.

MATERIALS

U. lactuca (collected from the sea shore of Kollam district), E. coli (ATCC 8739)and B.subtilis (ATCC 6633)
(NCIM,CSIR, Pune, Maharashtra), Methanol, Alsever’s solution, Sulphuric acid, Ammonium molybdate, Citric
acid,Sodium hydroxide, Potassium dihydrogen phosphate (Nice chemicals, Kochi), Ampicillin, RBC suspension,
Aspirin, Nutrient broth (HiMedia laboratories private Ltd, Bengaluru, Karnataka), Agar agar (Research lab fine chem
industries, Mumbai, Maharashtra).
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METHODS

Collection of plant material and extraction

The marine algae U. lactuca used for the pharmacological investigation of the activities, were collected during low
tide by hand picking from the coast of Kollam, Kerala. The collected seaweed was cleaned thoroughly to remove the
epiphytes and extraneous matter. The necrotic parts of the plants were also removed. The samples were washed
about 3 to 4 times with sea water and in fresh water. The samples rinsed with sterile distilled water and shade dried.
The dried samples grounded to fine powder. Then extracted by soxhelet apparatus using petroleum ether to remove
the fatty layer and then by methanol and finally evaporated to dryness. The crude methanolic extracts were used for
various screening activities.

Preliminary qualitative phytochemical investigation
The methanolic algal extract of Ulva lactuca was subjected to qualitative phytochemical investigated for depicting
the active constituents present in it. The tests were carried out by standard methods [11, 12].

Test for Alkaloids

Mayer’s test: To few drops of Mayer’s reagent, methanolic extract was added. Formation of white creamy precipitate.
Wagner’s test: To 1ml of methanolic extract a few drops of Wagner’s reagents was added. Reddish brown precipitate.
Hager’s test: To 1ml of methanolic extract few drops of Hager’s reagent was added. Formation of yellow precipitate
confirms the presence of alkaloids. Dragendroff’s test: To methanolic extract 1 ml of Dragendroff’s reagent was
added. Formation of orange or orange red precipitate indicates the presence of alkaloids.

Test for Phenols

Ferric chloride test To 1ml of methanolic extract 1ml 5% ferric chloride was added. The dark bluish black color.

Test for Tannins: 2ml methanolic extract was dissolved in water, to this 2 drops of diluted ferric chloride was added.
A dark green or blue green color.

Test for Flavanoids
Shinoda test To of methanolic extract 10 drops of concentrated hydrochloric acid followed by small piece of magnesium
were added and heated. Formation of pink or reddish brown.

Tests for Carbohydrates

Molisch test To the extract few drops of freshly prepared 20 % alcoholic solution of a-naphthol was added ,shaken well
and 2 ml of concentrated sulphuric acid was added along the sides of the test tube. Appearance of red-violet ring indicates
the presence of carbohydrates, which disappears on addition of excess of alkali. Benedict’s test To the extract 5 ml of
Benedict’s solution was added and heated on a water bath. Formation of brick red color. Fehling’s test: 10 mg of
methanolic extract was dissolved in 1 ml of water. To this 1 ml of each Fehling’s A and Fehling’s B solutions were
added. Formation of brick red color indicated the presence of reducing sugars. Tollen’s test 10 mg of methanolic
extract was dissolved in 1 ml of water, to this 1 ml of tollen’s reagent was added and heated on a water bath.
Formation of black precipitate or black silver mirror along the sides of the test tube indicates the presence of
reducing sugars.

Test for Steroids

Liberman Burchard’s test: To 2ml extract add 2ml acetic anhydride and 1 ml of concentrated sulphuric acid along the
sides of the test tube. Formation of green color.
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Test for Proteins

Biuret test: To 1 ml of methanolic extract, few drops of Biurets reagent was added and heated. Formation of violet
red color. Million’s test To 1 ml of methanolic extract, few drops of Million’s reagent were added. Formation of
white precipitate which turns to red on heating.

Test for Saponin
50mg of methanolic extract was diluted in water made up to 20ml. The suspension was shaken in a graduated
cylinder for 15 min. A 2cm layer of foam indicates the presence of saponin.

In-vitro anti-inflammatory analysis

Determination of total antioxidant capacity: Weighed and dissolved in methanol. Prepared the reaction mixture
contains 0.6M sulphuric acid, 28mM sodium phosphate and 1% ammonium molyb date in to the test tubes. Mixed
the sample solution and the reaction mixture. Incubated the test tubes at 95°C for 90 min. Then cool it in room
temperature. Sample absorbance was measured at 650 nm using spectrophotometer against a blank solution. Citric
acid is used as the standard [13].

Membrane stabilization method

5ml fresh blood was collected from a healthy volunteer who has not taken NSAIDs for past 2 week. blood was
transferred to test tubes, equal amount of alsever’s solution. Then the mixture was centrifuged at 3000 rpm for 10
min in a refrigerated centrifuge. After centrifugation supernatant was discarded, collected the cell mass and
transferred in to test tubes. It was then washed with isosaline (0.85% (w/v NaCl). Resultant was diluted to make 10%
v/v using phosphate buffer saline [14, 15].

Heat induced haemolysis

Mixed the RBC suspension mixture and algal sample. Resulted solution heated for 30 min at 56°C.Then it was
centrifuged at 2500 rpm for 10 min at room temperature. Supernatant was collected absorbance read at 560 nm.
Aspirin was used as the standard. Then the % hemolysis and % membrane stabilization was determined.

Anti- bacterial analysis

Agar well diffusion method: Bacterial stock culture stored at 4°C.Inoculated to form active culture at 37°C.It was then
sub cultered in fresh nutrient medium at 37°C.Nutrient agar medium was prepared, then autoclaved at 15 lbs
pressure (121°C) for 15 min. Immediately cooled to room temperature. Cooled medium was poured in to sterile
petriplates to a uniform depth of 4 mm. And then sterile cork borer was added into it and allowed to solidify the
medium. Added the test organism into the solidified agar petriplate and the cork borer was removed from the plate.
To the formed well added the antimicrobial agent. The petriplates are incubated at 30-35°C for two days. Zone of
inhibition was measured. The % inhibition can determined by the following equation.

% inhibition = (1 + diameter of zone of inhibition in mm) x100 [16, 17]

RESULTS

Preliminary qualitative phytochemical analysis

The preliminary qualitative phytochemical analysis of methanolic extract of marine algae U. lactuca showed positive
result for phenols, tannins, carbohydrates, flavanoids, proteins and saponins and negative for alkaloids & steroids.
These are listed

In-vitroanti inflammatory screening of extract
Total antioxidant capacity: Depicted in table no. 2 and the graph showing it is fig no. 1
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Membrane stabilization method & heat induced hemolysis
Membrane stabilizing effect and Heat induced hemolysis are listed in table no. 3 and fig no. 2.

Anti-bacterial analysis

The anti-bacterial activity of the algal extract were tested against the pathogenic bacteria E.coli and B. subtilis they
were compared with standard antibiotic ampicillin by measuring the zone of inhibition (ZI) diameter and expressed
in mm showed in table no. 4.

DISCUSSION

The inhibition of heat induced Human RBC (HRBC) membrane lysis is taken as a measure of the anti-inflammatory
activity. The methanolic extract of U. lactuca was effective in inhibiting heat induced hemolysis of HRBC at different
concentrations. The total antioxidant activity determines the amount of the antioxidants available in the extract. The
methanolic extract is rich in antioxidants as evidenced by the preliminary phytochemical studies & total antioxidant
capacity. The membrane stabilization method is an optimal method for determining the in-vitro anti-inflammatory
action. Antioxidants are broadly known to be effective in inflammatory conditions [46]. Since the progress of
majority of the inflammatory diseases have a link with free radical generation, antioxidants may have protective role
in these conditions. The phtyo constituents in Ulva lactuca such as polysaccharides, flavanoids etc are rich as
antioxidants, this maybe the reason for their in-vitro anti-inflammatory action. The inhibition of the bradykinin
pathway may be responsible for its in-vitro anti-inflammatory effect [18]. It has revealed maximum inhibition of
24.04% at 500 pg/ml. As the membrane stabilization increases with increase in the concentration of the extract. The
anti-inflammatory activity of the extract is concentration dependent.

The methanolic extract (250 & 500 pg/ml) showed considerable action against the gram positive & gram negative
human pathogenic bacteria B. subtilis & E. coli respectively when compared through standard drug ampicillin (30
pg/ml). E. coli and B. subtilis commonly causes diarr hoeal and respiratory infections; from this test the anti-microbial
effect of Ulva species against these bacteria clearly illustrates its therapeutic effect against various infections. This
may be due to the various bioactive constituents in the algae which permit it to survive in an environment which is
harsh [19]. They are exposed to a combination of light and high oxygen concentrations. These features can lead to the
formation of free radicals and other strong oxidizing agents but seaweeds seldom suffer any serious photodynamic
damage during metabolism. This fact infers that seaweed cells have some protective mechanisms and bioactive
compounds [20]. Purification of such bioactive compounds will discover its activity against various other diseases
too. The results of this work indicates the presence of various bioactive constituents in the preliminary studies of the
crude extracts that play an indispensable role in its anti-microbial activity, anti-oxidant activity and invitro anti-
inflammatory activity. This algae U. lactuca possess other various effects such as anticancer, antiviral, antifungal,
hepato protective etc. But the degree of evidence required for substantiating the mechanism of the various
pharmacological activities of these algae is still somewhat unknown or insufficient. However, further studies are
required and recommended to identify and characterize the specific active compounds, as well as the evaluation of
the toxic aspects.
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Table no. 1: Phytochemical screening

Sl. No. chemical Tests Methanol extract

Mayer’s test -

1 Test for Wagner’s test -

Alkaloids Hager’s test -

Dragendroff’s test -

2 Test for Phenols FeCls test +

3 Test for FeCls test +
Tannins

4 Test fo-r Shinoda test +

Flavonoids

Molisch’s test +

5 Test for Fehling’s test +

Carbohydrate Benedict’s test +

Tollen’s test +

6 Test for Liberman Burchard’s test -
Steroids
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Table no. 2: Total antioxidant capacity

S1.No. Concentration(ug/ml) % inhibition by extract | % inhibition by standard
1 100 14.33 +0.88 34.00 + 0.09
2 150 33.50 +1.02 73.00 +0.08
3 200 52.00 + 0.96 83.00 + 0.09
4 250 84.00 + 0.99 92.67 +0.07

Table no. 3: Membrane stabilizing effect and Heat induced hemolysis

Concentration % hemolysis % membrane stabilization
SL.No (ug/ml) Test Std Test Std
1 100 85.18+£0.04 | 70.61£0.02 | 14.82+0.08 29.39+0.02
2 125 84.47+ 0.03 | 69.56+0.01 | 15.53 +0.05 30.44 + 0.03
3 250 77.11+0.02 | 67.02+0.03 | 22.89 +0.08 32.98 +0.02
4 500 7596 £0.01 | 45.26 £0.04 | 24.04+0.09 54.74 +0.03

Table no. 4: Anti-bacterial activity of methanolic extract of Ulva lactuca L

Concentrations
Sample/ 1)
Pathogens 250 500
Drug
Z1 %I Z1 %I
U. lactuca B. subtilis 15.18+1.29 16.97+1.23 18.32+0.44 20.25+1.30
Methanol
o ane E. coli 18.61+1.21 20.67+1.24 21374038 23.85+1.26
Extract
Z1 %l
Ampicillin B. subtilis 19.04+1.11 22.25+1.30
(30 ug) E. coli 23.47+1.14 25.05+1.64
Total antioxidant capacity Membrane stabilizing effect
:
£ 80 . é 50
5 =
& i
é 50 z 30
= @ Series3 E 20 - Test
L w Seriesd - n
10 . & 0
Concentration (mcg/ml) concentration (meg/mi)
Series 3: standard, series 4: extract
Fig. 1: Total antioxidant capacity Fig.2: Percentage membrane stabilization
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ABSTRACT

Industrial Revolution 4.0 is taking shape and has a strong impact on the global labor market. The
strength of the system connecting everything and artificial intelligence as well as automation technology

is changing the labor market structure of countries in the world in general and of Vietnam in particular.
For the labor market, the Industrial Revolution 4.0 has created many opportunities and challenges that
require managers to catch up in time to have appropriate directions and solutions to develop the labor
market, and meet the requirements of the current national development career.

Keywords: Industrial Revolution 4.0, labor market, employment, Vietnam

INTRODUCTION

In the context of the industrial revolution 4.0 happening strongly in the world, no one can foresee how the world will
change, because of its enormous scale, scope and complexity. The country must be more proactive in response to the
strong effects of the era of smart industry and modern technology. The Industrial Revolution 4.0 is developing at an
exponential rate, many of which have not been envisioned, posing many problems that affect every field, especially
labor and employment sectors. In the early years of the 21st century, Vietnam has initially taken advantage of the
achievements of the Industrial Revolution 4.0 to actively contribute to the development of the labor market, create
jobs and ensure social security for workers, but it is also posing many challenges for labor market development in
the context of deep and broad integration into the international market, so the issues need to be fully identified. The
opportunities and challenges facing the strong impact of the 4.0 revolution on the labor market in Vietnam in the
process of international integration.
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Based on the analysis of positive impacts and challenges of the Industry 4.0 on labor market development in
Vietnam, the article proposes major solutions to develop the labor market in the context of industrial revolution 4.0
in Vietnam.

Summary of industrial revolution 4.0

K. Marx once judged: the difference between economic eras is not what it produces but how it produces, and what
labor documents. Based on this, he determined that the mortar that built rice with water was the era of feudal
society, the steam engine was the period of capitalism. Steam engines reflected the results of the Industrial
Revolution 1.0 (from 1784). Industrial Revolution 2.0 (from 1870) taking iron and steel as a criterion has brought
civilized life, productivity increased many times compared to before. Industrial Revolution 3.0 (since 1969) with the
criterion is that computers, internet and eco-engineering have brought industrial society to information society and
enriched the way of receiving human information, providing a fast and cheap communication tool between
enterprises or within enterprises, between production and business units and consumers ... has become an important
channel for people to conduct economic activities and how to enjoy.

Entering the early years of the 21st century, the term industrial revolution 4.0 or the fourth industrial revolution has
been mentioned a lot on media and social networks. The term "industrial revolution 4.0" was first mentioned at the
Technology Exhibition Fair in Hannoverm (Germany) and after officially being included in the High-Tech Strategic
Action Plan adopted by Germany in 2012; officially recognized the concept and content at the 46th World Economic
Forum (WEF), January 20, 2016. Klaus Schwab said: “The fourth industrial revolution formed on the foundation of
the digital revolution and incorporates many technologies is driving an unprecedented rapid transformation of the
model in economic, corporate, social and personal aspects. It not only changes what we are doing, our way of doing
things, but also who we are in the job” (Klaus, S, 2018: 14 -15).

On May 4, 2017, Prime Minister Nguyen Xuan Phuc signed Directive 16/CT-TTg on strengthening the capacity to
access the Industry 4.0, stating: “Industry 4.0 with the development trend based on on the highly integrated platform
of the digital - physical - biological connection system with the breakthrough of the Internet of Things and Artificial
Intelligence is fundamentally changing the production of the world " (Prime Minister, 2017: 2). Industrial Revolution
4.0 is the combination of technology in the fields of physics, digital technology and biology, creating completely new
production possibilities and having a profound impact on economics, politics, and society of the world. Four key
features of the Fourth Industrial Revolution can be generalized: Firstly, based on a combination of new sensor
technology, big data analytics, cloud computing and internet of things connectivity will drive the development of
automation machines and smart production systems Secondly, using 3D printing technology to produce products
completely by unifying production lines without the need to assemble auxiliary equipment - this technology also
allows people to print new products using non-traditional methods, bypass intermediaries and reduce production
costs as much as possible. Thirdly, nanotechnology and new materials create new material structures that are widely
applied in almost all fields. Fourthly, artificial intelligence and cybernetics allow people to control remotely from
space, time, and interact faster and more accurately. Vietnam is moving rapidly from the "golden population”
structure to the aging population. Industrial revolution 4.0 should be seen as an opportunity for us to develop the
labor market, increase labor productivity based on scientific and technical applications, and effectively utilize the
Golden population structure in the present. Therefore, the application of the achievements of the industrial
revolution 4.0 has the ability to open up new opportunities for socio-economic development in general and for the
development of Vietnam's labor market in particular.

Impact of the industrial revolution 4.0 on the world labor market

The Industrial Revolution 4.0 has a great impact on the overall socio-economic life, from the global scope to the
regional and national levels, especially the manufacturing sector. The world economy is entering a period of growth
mainly based on the motivation without a ceiling, which is technology and innovation, instead of growth mainly
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based on the inputs that always have a ceiling such as capital, labor and natural resources. The explosion of
information systems on the internet and the ability to access vast, timely and accurate information have helped to
allocate resources more effectively. Technological breakthroughs help new materials and energy sources be invented
at a cheaper price than traditional materials, saving production costs. Industrial Revolution 4.0 has a special impact
on the change of labor markets of many countries, although it has just started, it has been disrupting the traditional
labor market structure in many countries. At the World Economic Forum held in 2016 in Switzerland, scientists
warned that, under the influence of the industrial revolution 4.0, the labor market will be seriously challenged
because of the imbalance between labors of supply and demand. The demand for high quality labor will increase, the
demand for unskilled and middle and low skilled workers will decline rapidly. The 2016 World Economic Forum
predicted that industrial revolution 4.0 would create about 2 million new jobs in the high-tech and automation
industries, but would disappear about 7 million jobs in history industries. Employing a lot of unskilled and low-
skilled workers (Klaus, S, 2018: 123).

In developed countries, workers are faced with the fact that artificial intelligence is gradually replacing people in
many fields. A 2013 Frey & Osborne study predicted that 47% of jobs in industry, construction and agro-forestry-
fishery in the US will be replaced by robots. Instead of investing in low-cost labor countries, some investors have
returned to the United States to take advantage of robotics, artificial intelligence and low transportation costs (Klaus
Schwab, 2018, p.150). By the end of 2015, the Bank of England forecasts that about 95 million traditional workers will
lose their jobs within the next 10-20 years in the US and the UK alone - equivalent to 50% of the workforce in the two
countries (Vu Xuan Hung, 2017). Similarly, the World Economic Forum's report predicts that 5 million jobs in 15
developed and emerging economies could be lost due to the potential impact of the Industrial Revolution 4.0 on the
US, Germany, and France, China and other countries ( Klaus, S, 2018: 75). Labor in the ASEAN region is also facing a
strong labor structure change. In some labor-intensive industries such as textiles and clothing, robots are being
introduced into production lines to work with people. According to ABD and ILO reports, two-thirds of 9.2 million
textile and footwear workers in Southeast Asia are at risk, of which 88% of Cambodian and 64% of Indonesian
workers are at risk. The engine was replaced by robots under the impact of the automation wave in the industry. Jobs
such as the operator of the telecommunications, banking, insurance, or securities industries are also likely to
disappear in the future when the automatic answering system is applied (ADB & ILO, 2016). The Industrial
Revolution 4.0 and the formation of the ASEAN Economic Community have removed the hard border of labor
markets among countries in the region, making the labor market in the bloc more vibrant, promoting job creation for
each member state. However, due to uneven development, the skilled and skilled labor force mainly moves into
Singapore, Malaysia and Thailand (ADB & ILO, 2016). The rest, most of the moving workers within ASEAN are low-
skilled, unskilled workers and facing the risk of unemployment as the impact of the industrial revolution 4.0
becomes more extensive.

Opportunities and challenges for Vietnam's labor market under the impact of industrial revolution 4.0

As well as its impacts on the world labor market, Industrial Revolution 4.0 brings both opportunities and challenges
to the development of the Vietnamese labor market. The opportunities that this revolution brings may include the
development of technology spaces that help to connect labor demand and supply directly and quickly compared to
the traditional labor market. These technology spaces are easy to use, for example, smartphones help connect the
community easily, thereby creating completely new ways of consuming goods and services. In addition, new
technologies lower barriers, enabling businesses and individuals to produce wealth, material, change the working
environment as well as create new career opportunities for worker. Currently, about 52% of Vietnam's population
use the internet, this is an opportunity to create more jobs in the field of information technology in the near future
(Phan, T. T,2017). In fact, the demand for labor in the information technology industry in Vietnam increases rapidly,
but the human resources of the information technology industry is inadequate, unable to meet social requirements.
According to VnEconomy: In 2019, the number of information technology human resources needed is 350,000, but
the shortage is about 90,000. In the next two years, while the number of manpower needed is estimated at 400,000
people by 2020 and 500,000 people by 2021, corresponding to the shortage of information technology personnel of
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100,000 employees (in 2020) and 190,000 (2021). From a market perspective, technology will change production
methods, resulting in a change in human resources to implement that production method. There are jobs that are lost
but there are jobs that require adaptation to meet the new requirements. Thus, the Industrial Revolution 4.0 will
cause the labor market to have a change in labor structure, resource structure, structure of labor qualifications, with
different requirements on labor skills. In particular, workers must be more resilient to respond to new jobs and avoid
rejection. Besides the opportunities, the Industrial Revolution 4.0 also poses many challenges to Vietnam's labor
market in the coming time, such as:

Firstly, pressure on improving the qualifications of workers. The labor force of our country today is mainly low-
skilled workers. Survey data from the General Statistics Office from 2019 to the present shows that, although the
number of workers who have not yet received technical and professional training in our country, despite the
downtrend, still accounts for the majority (about 70%) of the labour force. Meanwhile, the demand for unskilled
labor in Vietnam is forecast to decline sharply in the near future. Specifically, the ILO warns: in the next 10 years,
about 70% of jobs in labor-intensive industries in the country, such as leather and footwear, electronics assembly,
seafood processing, retail services (industry only) textiles and clothing is about 86%) ... at high risk of being replaced
by modern machinery and equipment (Le, T. C, 2016).

Furthermore, the quality of the labor force of the group of "skilled workers" is still not high, failing to meet the
market's requirements in terms of both professional skills and foreign language skills. According to a JICA survey on
the quality of Vietnamese labor in Japanese-affiliated enterprises, among 2,000 Vietnamese information technology
students, only about 90 candidates, equivalent to 5%, pass the survey in terms of expertise, of which only 40
candidates have enough English proficiency to work. According to Vietnam's 2017 E-Commerce Report, 24% of
businesses said that it was difficult to recruit personnel with information technology skills and training expertise.
Compared with other countries in the region, the technical and professional qualifications of our labor force are also
much lower. The trained labor force in our country is only approximately 20% while countries such as Singapore are
61.5%, Malaysia is 62%, the Philippines is 67% (Vu, Q.V, 2017).

Secondly, Industry 4.0 has transformed labor structure in economic sectors. With the industrial revolution 4.0,
traditionally labor-intensive occupations will gradually disappear and new jobs will appear. Industrial Revolution
4.0 has introduced automation systems and intelligent robots. These systems will gradually replace manual labor in
the whole economy, putting great pressure on the labor market. Developing countries will face labor surplus and
rising unemployment. Currently, Vietnam's labor force is relatively abundant but mainly low-skilled workers, so it is
easily replaced by machines. The simple, repetitive jobs that most Vietnamese untrained workers are undertaking
will gradually be replaced by machines in the future. According to estimates by the International Labor
Organization, up to 86% of the workers in the textile and footwear industries of Vietnam are at high risk of losing
their jobs within the next 15 years. In addition to the gradual loss of traditional professions that use a lot of labor, the
Industry 4.0 also appeared many new professions, associated with the characteristics of this revolution such as
electronics, telecommunications, digitalization, computer technician, cyber security, 3D printing ... In the future,
workers who lose their jobs due to the development of robots and automation technology will move to these new
industries. However, it is not easy to change careers, especially those that require a lot of knowledge.

Thirdly, the labor market is strongly segmented. In the industrial revolution 4.0, cheap labor is no longer a
competitive advantage of the countries in the world. A series of old occupations will be lost and the international
labor market will be strongly divided between low-skilled and high-skilled labor. Along with that, the introduction
of artificial intelligence (intelligent robots) also reduces the need for low-skilled labor use. In particular, the industrial
revolution 4.0 not only threatens the jobs of low-skilled workers, but even intermediate-skilled workers will be
affected, if they are not equipped with these new skills - creative skills. With the rapid technological development in
the future, the need for highly skilled and skilled labor is an inevitable requirement. From raising the quality
requirements of human resources, the industrial revolution 4.0 has also changed the requirements and methods of
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training human resources. Training high-quality human resources to prepare for industrial revolution 4.0 has
become an urgent issue that many countries around the world are concerned about. Fourthly, the pressure on
improving the innovation capacity of the workforce. According to the 2018-2019 Global Competitiveness Report,
Vietnam is ranked 56/140 countries overall, but the component indicators related to innovation are very low; in
which Technology absorption capacity index ranked 121; The complexity of the production process is 101; The
quality of scientific research organizations is 95. These figures show that the innovation capacity of our labor force is
still limited, while this is a decisive factor in the Industrial Revolution 4.0. The report "Assessment of Science,
Technology and Innovation in Vietnam" of the World Bank and Organization for Economic Co-operation and
Development (OECD) clearly shows that very few Vietnamese enterprises carry out R&D (research and
development), or if any, funding for R&D activities only accounts for a very small part of the enterprise's financial
resources. R&D statistics and related information are often fragmented, outdated and incompatible with
international standards. R&D connection between businesses and public research institutions is almost unavailable.
Until now, Vietnam has hardly created any technology of national stature and export ability. The acquisition of new
technology through the operation of FDI enterprises is also not effective.

Fifthly, the pressure on increasing labor productivity. One of the major constraints of our labor market is low labor
productivity. According to the General Statistics Office of Vietnam, Vietnam's labor productivity in the period of
2011-2018 increased by an average of 4.8% per year, higher than the average rate of Singapore (1.4%/year); Malaysia
(2%l/year); Thailand (3.2%/year); Indonesia (3.6%/year); Philippines (4.4% / year). As a result, Vietnam has narrowed
the gap to ASEAN countries with higher levels of development. If in 2011, the labor productivity of Singapore,
Malaysia, Thailand, and Indonesia in turn was 17.6 times higher than Vietnam's labor productivity; 6.3 times; 2.9
times and 2.4 times, by 2018 this relative distance will decrease to 13.7 times, respectively; 5.3 times; 2.7 times and 2.2
times. However, the current level of labor productivity in Vietnam is still very low compared to other countries in
the region, notably, the absolute gap continues to increase. According to PPP 2011, labor productivity of Vietnam in
2018 reached 11,142 USD, only equal to 7.3% of Singapore's productivity; 19% of Malaysia; 37% of Thailand; 44.8% of
Indonesia and 55.9% of labor productivity of the Philippines. The difference in labor productivity (based on PPP
2011) of Singapore and Vietnam increased from 132,566 USD in 2011 to 141,276 USD in 2018; similarly, Malaysia's
from 42,397 USD to 47,545 USD; Thailand from 14,985 USD to 18,973 USD (General Statistics Office of Vietnam,
2019). This low productivity is seen as an inevitable consequence of low quality of the labor force and weak capacity
for innovation. Therefore, improving labor productivity is an urgent requirement for the domestic labor market to
develop and meet the new requirements of the economy under the influence of the industrial revolution 4.0.

In the coming time, the process of globalization of production with the division and labor cooperation takes place
increasingly widely between countries in the region and around the world. When we implement the new-generation
free trade agreements, the barriers of economic space, goods, services, capital, science and technology, labor market
are removed, the competition between countries became increasingly fierce. Currently, ASEAN has an agreement on
the natural movement of human resources, and there is an agreement to recognize each other on official practice
certificates for 8 free-moving occupations: auditors, architects, engineers, dentists, doctors, nurses, investigators and
travelers. The recognition of mutual qualifications in occupational skills will be one of the very important conditions
in the implementation of labor mobility between Vietnam and other countries in the region. But this will also be a
challenge for Vietnam, because the number of skilled workers in our country is still modest, forced to accept migrant
workers from other countries with higher qualifications. Next time, if the qualifications of Vietnamese workers are
not improved to meet the requirements, we will lose immediately on "our country".

Solutions for developing our labor market in the context of Industrial Revolution 4.0

To seize the opportunities and solve the pressures placed on the labor market in the context of Industry 4.0, first of
all, Vietnam needs to build high quality human resources. On that basis, appropriate policies are needed to
encourage the improvement of workers' innovation and creativity as well as to create necessary policies and
technical infrastructure for the developing labor market has ability to connect with the world labor market. Firstly,
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the solution group builds high-quality human resources. The State needs to quickly develop and implement the
national qualification framework according to international and regional practices. In the short term, it is possible to
develop a regional standard framework; In the long run, international standards will be targeted. On that basis,
building output standards of each level of education, especially tertiary and vocational training on the basis of the
national qualification framework. When developing output standards of education levels, it is necessary to conduct
research and practice surveys of the requirements of the domestic and foreign labor markets in order to closely
follow the needs of the economy and in line with international standards. Renew the content of the program, the
form of enrollment and organize the training of general education, vocational training and higher education.
Promote decentralization of training institutions in the direction of increasing financial autonomy, independence of
training methods, and encouraging the participation of enterprises and employers in the training process. The
content of the training program should combine theory and practice in parallel but need to focus on practical skills
and promote creative initiative of learners. Encourage online training forms to increase opportunities for
participating in professional training for employees.

In addition, the ministries, departments and branches should coordinate the evaluation and management of training
quality according to regional and international standards. Expand and develop the system of national vocational
skill evaluation and certification associated with vocational training institutions. At the same time, updating and
supplementing national vocational technical standards that have been developed in the period of 2011-2015 ensure
compatibility with standards of ASEAN and APEC. The State also needs to negotiate with other countries to
recognize the skills and skills of workers, to ensure our country's labor force has the opportunity to access the world
labor market. In addition, it is necessary to continue supporting budgets, mobilizing social resources, calling for
investment to form a network of high-quality training institutions capable of training a number of industries and
trades recognized by ASEAN and international countries. The Government should have policies to encourage,
create the environment and create favorable conditions to attract talented teachers, experienced scientists at home
and abroad to participate in the process of human resource training and research. Researching science and
technology at Vietnam's education and training establishments. Promote training and retraining of teachers at all
levels according to national and international standards.

Secondly, the group of solutions to improve the innovation and creativity of the labor force. The State should
accelerate the process of institutional improvement on innovation, such as the legal framework on enterprises, the
Competition Law and the conditions to access finance ... These legal frameworks need to be completed and stabilized
so that businesses can feel secure to invest in research and development activities. The State adopts tools such as
direct capital support or tax incentives to encourage enterprises to undertake R&D. The Government should promote
the implementation of policies to attract FDI enterprises to invest in the production and trading of products with a
high concentration of gray matter and facilitate these activities to spread to domestic enterprises. Public - private
partnership programs on R&D and innovation should be encouraged to focus and utilize resources, and at the same
time strengthen cooperation between state research institutions and domestic and FDI enterprises. It is necessary to
avoid spreading investment, pouring capital into many research facilities belonging to different channels such as the
Ministry, the Ministry of Science and Technology, the Department of Science and Technology ... on the same research
issue. Develop a clear strategy for division of labor among state research agencies to ensure there is no overlap, lack
of resources, and the scale does not reach the optimal level in R&D research. For universities and research facilities, it
is necessary to clearly identify their strengths, needs and concerns to identify the research focus and spearhead.

Thirdly, the solution group strengthens the supply-demand connection for the labor market. The state needs to
improve the legal framework for the developed labor market. It is necessary to develop and improve laws such as
the Employment Law, the Minimum Wage Law, the Labor Relations Law, the Occupational Safety and Health Law,
the Law on Social Insurance, the Law on Unemployment, the Law on Vocational Training ... In accordance with
market rules, protecting the legitimate interests of workers and employers, and creating favorable conditions for
employees to participate in the labor market, improving Qualification, meet the needs of the market. In addition, the

EﬂEI 27748

e



Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.10/ Issue 62 / October / 2020 International Bimonthly ISSN: 0976 — 0997
Nguyen Minh Tri

State needs to consider and ratify conventions of the International Labor Organization related to the labor market.
The Government, primarily the Ministry of Information and Communications, should coordinate with the Ministry
of Labor, Invalids and Social Affairs to develop a system to provide career-oriented information, an employment
service system and an information system. The labor market makes it easy for employees and employers to grasp
information and connect with each other. It is necessary to step up the application of modern technology to connect
domestic and international labor supply and demand.

CONCLUSION

Over the past years, Vietnam has taken advantage of the positive effects of the industrial revolution 4.0 to develop
the domestic and international labor market to meet the requirements of socio-economic development. However, the
industrial revolution 4.0 also poses many challenges to the development of the labor market, requiring Vietnam to
synchronously implement the above solutions to develop our country's labor market in the context of industrial
revolution 4.0, contributing to building a sustainable society, for human development.
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ABSTRACT

Blood components are one of the mean by which the increasing demand and short supply can be met
with. Blood is an expensive, scarce resource for saving the life many needy persons. As there are no
alternatives to human blood till now, though there are presence of some RBC and platelets substitutes
but they are not still available. It is well known that errors in blood transfusion practices can lead to
serious consequences for the recipient in terms of morbidity and mortality. The guidelines provides a
standardize approach to transfusion so that the potential for errors is minimized and the administration
of safe and efficacious blood products in the health care setting is maximized. They have protocol for the
investigation and treatment of adverse reaction and provide guidelines for the use of specialized blood
products. The patient with acute blood loss should receive effective resuscitation immediately and the
need for transfusion is estimated. Ordering the blood for transfusion must be recorded by the clinicians.
Trained staff must monitor patient undergoing transfusion and respond immediately if there are any
signs of adverse effect.

Keywords: Utilization, Blood, Blood components, Prospective.
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INTRODUCTION

Blood is a fluid connective tissue that helps in delivering necessary substances such as nutrients and oxygen to the
cells and transport metabolic waste products away from the same cells. Blood consists of four components, plasma,
red blood cells, white blood cells and platelets. There are no substitutes to the blood. The main reason to donate
blood is to save lives. In fact, every two seconds of every day, someone needs blood. Some blood cannot be
manufactured outside the body and has a limited shelf live, the supply must constantly be replenished by blood
donors.37% of population is eligible to donate blood, yet 5% actually donate. Most of them are still in a trail phase
[1,2]. The purpose of blood transfusion is to replace the lost blood, to increase the flow rate of cardiac, to increase
blood elements, to replace the missing clotting factors and immune system elements. Blood transfusion was first
performed by James Blundell in 1818 [3]. It has been estimated that the patients admitted to intensive care unit in the
developed world receive blood transfusion. The blood components implies separation of whole blood into various
components like packed red cells (PRBC), platelets rich plasma, fresh frozen plasma, cryoprecipitate and leucocytes
[4-8]. Every blood bank should formulate its own guidelines in relationship to local requisitions from various
healthcare providers so that there is no delay in supply of the required product and also there is no undue wastage.
Auto transfusion (autologous blood transfusion) is a unique approach of providing the patients with their ownblood
and it helps to avoid the use of allogenic blood. Hence this study was designed to evaluate the transfusion practices
in a tertiary care hospital over a period of 6 months and to analyze the utilization pattern of each blood products on
age group, gender and disease condition requiring transfusion [9].

METHODOLOGY

The Prospective study was conducted to evaluate the utilization of blood and blood related components in a tertiary
care hospital of Salem district over a period of 6 months from November 2018 — April 2019 by visiting the
departments and collecting the case sheet from patients and recording the details required to evaluate. We collected
the details from 440 patients to evaluate the utilization of blood and blood related components. We recorded the
patients name, age, gender, blood components needed, indication, department where the patients admitted and from
where they got the needed blood products.

RESULTS AND DISCUSSION

440 patients were included in this study. The cases were collected from the department of VMKV Medical College &
Hospital Salem district Tamil Nadu. The purpose of this study is to evaluate the utilization of the blood and blood
related products. Out of 440 patients, 170 (38.6%) patients were male and 270 (61.4%) patients were female.

Distribution based on age
The age wise distribution was made among the patients with different age groups such as 0-20, 21-40, 41-90, 41- 60,
61 — 80 and 80 - 100 The number of patients present in each age group was 26 (6%), 158 (36%), 85 (19%), 126 (29%)
and 45 (10%) respectively.

Distribution based on overall request by the Departments

The overall distribution of blood and blood components was analyzed in departments such as Surgery, General
medicine, Gynaecology, Paediatrics, Orthopaedics and Others was 50 (11.36%), 108 (24.5%), 130 (29.5%), 16 (3.6%), 74
(16.8%) and 62 (14.1%).
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Amount of blood and blood components utilized

The amount of blood and blood components used for 440 patients was shown. The units used by the patients were
Whole blood 17,200 ml (14.5%), Packed red cells 97,320 ml (82.1%), Platelets 1300 (1.1%) and Fresh frozen plasma
2700 (2.3%).

Blood components utilized based on months
The patient’s details were collected from November 2018 to April 2019. Total number of patient’s month wise is
November 63 (14%), December 44 (10%), January 82 (19%), February 111 (25%), March 80 (18%) and April 62 (14%)

Blood transfusion based on diagnosis

Based on the disease conditions of the patient blood was transfused. The number of patient transferred blood and
blood components are anemia 141 (32%), abnormal uterine bleed 72 (16.3%), carcinoma 28 (6.3%), diabetic foot ulcer
18 (4%), tuberculosis 11 (2.5%), thyroid diseases 18 (4%), orthopaedics 92 (21%), gastric diseases 20 (4.5%) and others
40 (9%). A prospective study was conducted to analyze the utilization of blood and blood products in a tertiary care
hospital, Salem, Tamilnadu from November 2018 to March 2019 for 6months. Among 440 patients, 170 (38.6%) were
male and 270 (61.4%) were female. Out of this female has the majority of blood transfused. The patients in the ward
both male (62.4%) and female (85.2%) has the highest blood transfusion done among the ICU, Operation theatre and
casualty. The patient’s blood transfusion was categorized based on the age, 0- 20 (6%), 21- 40 (36%), 41-60 (19%), 61-
80 (29%), 81 — 100 (10%). In the department wise, Gyneacology (29%) patients have highest blood transfusion done.
The packed red cells (82.1%) were highly consumed among the other blood products. On February 25% of patients
transfused blood and the anemia patients (32%) has majority of blood transfused. The pattern of blood and blood
products utilization was conducted to help in minimizing the wastage of blood components and there is no wastage
of blood and blood components and all the blood collected for transfusion were utilized properly during the study
period. Blood and blood components are a very important resource and hence should be used in a justifiable manner.
The pattern of utilization of blood and blood components from a tertiary care hospital is surveyed from the reports
of monitoring blood and blood components as the blood bank is attached to the hospital. This helps in minimizing
the wastage by case of allocation of reserved but unutilized blood components bought from the blood bank is
utilized in the period of the study.
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Table 1: Distribution based on gender

Gender No. of patients Percentage (%)
Male 170 38.6
Female 270 61.4

Table 2: Age wise distribution

Age No. of patients Percentage (%)
0-20 26 6
21-40 158 36
41-60 85 19
61-80 126 29
81-100 45 10

Table 3: Overall request based on Departments

Department Number of request Percentage %
Surgery 50 11.3
General medicine 108 24.5
Gyneacology 130 29.5
Paediatrics 16 3.6
Orthopaedics 74 16.8
Others 62 14.1

Table 4: Utilized amount of blood and blood components

Blood components Amount/quantity (ml) | Percentage %
Whole blood 17,200 14.50
Packed red cells 97,320 82.10
Platelets 1300 1.10
Fresh frozen plasma 2700 2.30

Table 5: Utilization based on month

Month Ward ICU Casualty | Operation theatre Percentage (%)
November 46 8 7 2 14
December 30 7 6 1 10

January 58 10 14 0 19

February 98 5 7 1 25
March 56 15 9 0 18
April 50 7 3 2 14
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Table 6: Blood transfusion based on diagnosis

Diseases Total no. of patients Percentage (%)

Anemia 141 32

Abnormal uterine bleed 72 16.3
Carcinoma 28 6.3
Diabetic foot ulcer 18 4
Tuberculosis 11 2.5
Thyroid diseases 18 4
Orthopaedics 92 21
Gastric diseases 20 45
Other 40 9
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ABSTRACT

The aim of this study was to analyze vertical stratification and feeding guilds of birds in Prosopis juliflora
dominated habitat in Udaipur district. Total 4431 birds individual were recorded, they belonging to 37
species, 22 families and 4 feeding guilds namely- frugivore, insectivore, nectivore and omnivore. The

maximum number of individuals were belongs to insectivore (1672) followed by granivore (1667),
omnivore (778), furgivore (246) and minimum number of individuals were recorded to nectivore (68).
Furgivore birds were restricted only in above canopy area due to maximum number of Prosopis juliflora
seeds were present in above canopy areas. Earth surface contain high amount of seeds and grain as
compared to other strata, leads to maximum grainvore birds observed at ground level. Significant
difference in average feeding guild were observed at above canopy, p<0.0001. It was observed that
different feeding guild in above canopy was 246 compared to 29.87+24.348 in insectivore, grainvore
66.63+71.552, nectivore 13, and omnivore 28.75+36.204. Pearson product correction was positively
observed between different canopies including above and under canopy (r=0.364), above and ground
(r=0.534), inside and under (r=0.534) and under & ground (r= 0.507).

Keywords- Vertical stratification, Prosopis juliflora, canopy, feeding guild, Udaipur.

INTRODUCTION

All available resources utilization by birds communities were shown due to limited availability of food and habitat.
Resources partitioning causes avoidance of prey-predator competition and increase chance of individuals survival
(Cody, 1974). Vertical stratification is a spatial division of birds on the basis of canopy preference (Mac Author and
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Mac Author, 1961). Mac Author & Mac Author (1961), correlated tree height canopy cover and bird’s diversity
influence bird’s distribution towards canopy preference. Tramer (1969) also studied response of bird’s population
towards canopy layering (Mac Author and Mac Author, 1961; Tramer, 1969). Inter and an intra specific interaction
including competition, habitat utilization, predator prevention and all these factors are responsible for resource
partitioning and avoidance of predator risk and reduce competition in ecosystems (Meserve, 1977; Holbrook, 1979;
Ren et al., 2001). Vertical stratification may reduce inter specific competition among animals groups and enhance
degree of co-existence within different species in similar habitat (Schoener 1974; Carmeron and Kincaid 1982; Barry et
al., 1984). Resource partitioning play significant role in the creation of microhabitats and providing equal
opportunities of play functional role within same habitat and by different species, on the basis of different resources
requirement and niche separation (Tokeshi 1998; Diaz, 2006). Horizontal and vertical habitat partition creates diverse
ecological niche for species survival, all of these species in same ecological community co-exists through niche
separation on the basis of stratification among habitat (Tokeshi 1998; Diaz, 2006). Habitat examined to be particular
locality, sites of environment where animals were living and performing all functional roles necessary for survival
(Mac Author, 1972). Various attributes like ‘spatial and temporal variation” consequently influenced species
diversity, density and distribution pattern of animals in ecosystem (Jones, 2001; Johnson 2007). Vertical and
horizontal were main components of habitat gradient which creates habitat heterogeneity, results of heterogeneity
leads to species diversity among ecosystem (Kristanm, 2007; Zozaya et al., 2011).

Relationship between birds and habitat provides important information about health of ecosystem and habitat
quality. Birds are important bio-indictor taxa towards changes among environment system and also hold important
position in food web and food chain (Cody, 2001; Okes et al., 2008; Wood et al., 2013). Vegetation diversity, density
and co-existence were main factors responsible for richness of birds (Cody, 2001). The vegetation distribution pattern
significantly influences the vertical distribution of birds (Pearson, 1975; Jayson and Mathew, 2003). Height of
Vertical distribution of birds can determine the abundance of birds in particular habitat (Roth, 1976; Robin and
Davidar, 2002; Naka, 2004). Most of studies on resource partitioning were focused to asses availability of resources,
interaction of prey and predator, beak size, foraging behavior (Burton, 1972; Wilson 1972), prey abundance (Gross-
custard, 1970) and pattern of habitat utilization by animals (Pearson, 1971; Schoener, 1967; Schoener and Schoencer,
1971). Food requirement was not only factor responsible for various stratification among animals also required
undisturbed habitat for reproduction and nesting places (Burger, 1978). Coexisting species having separate niches or
ecological needs for their survivals by avoiding inter specific competition, performing various functional strategies
like partitioning of resources along temporal, spatial and behavioral niches axes separation (Cody 1974; Sochoener,
1974). Study have been made for patterns of canopy preference, feeding guild and resource partitioning by bird’s
community in Prosopis juliflora dominated area in Udaipur region, Rajasthan.

MATERIALS AND METHODS

Birds were observed along line transect in Prosopis juliflora dominated habitat in Udaipur. Total four transects were
designed for study of vertical stratification and resource portioning by birds, weekly observation were taken
throughout study period (May, 2019 to June, 2020) in early morning and late evening. Transects length was not fixed
due to cutting of trees by villagers due to fulfill demands of fuel and fodder, approximate transects were 100 to 250
meter in length in Prosopis juliflora dominated area. Birds were recognized by using standard field guild Birds of
Indian subcontinent and Birds of Rajasthan (Grimmet et al., 2011 and Vyas R. 2014). The relationship between
common bird species abundance and height of Prosopis juliflora were analyzed with various statistical tests including
Pearson correlation, box plot by using SPSS and R software.

Prosopis juliflora dominated area divided into four canopies - according to their height and Canopies- Above canopy,
inside canopy, under canopy and ground.
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1. Above canopy- is an upper most part of tree.

2. Inside canopy- Central part and branching area of tree, below and above canopy.

3. Under canopy- It is almost all parts of tree above ground level.

4. Ground- On earth surface and open ground areas in Prosopis juliflora dominated habitat.

RESULT AND DISCUSSION

Animal organization hold and occupy their position by the availability and distribution of resources in habitat;
resources partition occurring in animal community due to avoidance risk of direct competition and increase species
co-existence & survivorship in ecosystem (Diamond, 1973; Simberl off, 2004; Blake, 2007). Almost 8.7 million animal’s
species co-exists on earth and many species live together and share same habitats for its survival (Mora ef al.,
2011).When different species live and share similar habitat for activities like- food, shelter, foraging and resting leads
to species complexity among ecosystem (Sechoener, 1974). For every species, the ecological niches are defined for
each and every it does fulfill requirements with different resources in same habitat areas (Townsent et al., 2008).
When resources partitioning occurs in any direction in ecosystem, these types niche called multidimensional
resource partition (Schoener, 1974). Schoener (1974) suggested that multidimensional niche concept is required for
fulfill demands of diets and living habitats (Schoener, 1974). Spatial isolation of species may result different foraging
habitat (Pita et al., 2010) or foraging at different canopy on tree (Vieira and Montano-Filho, 2008; Voigt, 2010).
Availability of food and resources depends upon the characteristics of habitat quality in spatial and dietary
dimension (Townsend et al., 2008). Spatial heterogeneity such as vertical stratifications and complexity determine
the pattern of animal distribution and reduces inter & intra specific competitions due to niche segregation and
increase degree of co-existence (Vieira and Monteiro- Filho, 2003; Carvalho et al., 2013).

Present study indicates vertical stratification and distribution of birds in Prosopis juliflora dominated habitat in
Udaipur district on the basis of their distributions and feeding guilds. During study we recorded total 37 species of
birds belonging to 22 families. Birds were categorized into four groups on the basis of feeding behavior, namely
frugivore, insectivore, granivore and nectivore. Maximum bird species belonging to insectivore (15) followed by
omnivore (12), Granivore (8) and minimum species belonging to nectivore (1) and frugivore (1) species (Table-1). We
recorded total 4431 birds species in all canopies namely- Above, inside, under and ground. Out of these frugivore
birds restricted in only above canopy areas. Total 1667 birds individuals belonging to granivore; out of them
maximum birds were observed in ground level (850) followed by above canopies (533), inside canopy (150) and
minimum observed at under canopy area. Maximum numbers of granivore birds at ground indicate high abundance
and density grains and seed present on earth surface as compared to other canopies strata. Maximum insectivore
bird was observed at inside canopy (544) followed by ground (501), above canopy (448) and minimum in under
canopy (179) region. During study minimum number of bird’s species belonging to frugivore and nectivore.
Nectivore and frugivore were poorly distributed in Prosopis juliflora dominated habitat, only single species of 68
individuals of purple sunbirds were reported. Rose ring parakeet belongs to frugivore feeding guilds, total 246
individuals were reported in above canopy area of Prosopis juliflora. 12 bird’s species and 778 individuals were
observed to omnivore guilds, out of them 345 were observed at above canopy followed by 320 grounds, inside
canopy 75 and 38 at under canopy strata.

There is a significant difference in average feeding guild in the above canopy, p<0.0001. It was observed that average
feeding guild for frugivore in above canopy is 246 compared to 29.87+24.348 in Insectivore, granivore 66.63+71.522,
nectivore (13) and omnivore 28.75+36.204. There was no significant difference in average feeding guild in the inside
canopy, p= 0.2777. It was observed that average feeding guild for granivore in inside canopy 18.75+ 20.429 compared
to 36.27+54.255 in insectivore, nectivore 53, and omnivore 6.25+9.668. There were no significant difference in average
feeding guild in the under canopy, p=0.34. It was observed that average feeding guild for granivore in the under
canopy was 16.75+19.107 compared to 11.93+18.699 in insectivore, nectivore 2, and omnivore 3.17+6.043. There were
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no significant difference in average feeding in the ground, p=0.054. It was observed that average feeding guild for
granivore in the ground is 10.625+116.319 compared to insectivore 33.4+40.023 and omnivore 45.16+67.289 (Table-2).
A Pearson product correlation was run to determines relationship between different canopies (above, inside, under
and ground). There was a statically positive correction observed between above and under canopy (r=0.364), in
between above and ground (r= 0.534), in between inside and under canopy (r= 0.534) and under & ground (r= 0.507).
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Tablel. Birds species recorded at different canopies in Prosopis juliflora dominated habitat

[=]

Sr.no Family Common Name Zoological Name F:gllgg
1. Upupidae Green bee eater Merops orientalis Insectivore
2. Columbidae Eurasian Collared dove Streptopelia_decaocto decaocto Granivore
3. Cisticolidae Common Tailor bird Orthotomus sutorius guzuratus Insectivore
4. Nectarinidae Purple sunbird Nectarinia asiaticus asiaticus Nectivore
5. Passeridae House sparrow Passer domesticus indicus Insectivore
6. Ploceidae Baya weaver Ploceus philippinus philippinus Granivore
7. Hirundinidae Common Swallow Hirundo rustica Insectivore
8. Pycnonotidae Red vented bulbul Pycnonotus cafer Omnivore
9. Timaliidae Seven sister babbler Turdoides malcokmi Granivore
10. Turdidae Indian Robin Saxicoloides fulicatus cambaiensis Insectivore
11. Psittacidae Rose ring parakeet Psittacula krameri parvirosnis Frugivore
12. Phasianidae Indian Peafowl Pavo cristatus Omnivore
13. Charadriidae Red wetted lapwing Vanellus indicus indicus Insectivore
14. Columbidae Laughing dove Streptopelia senegalensis cambayensis Granivore
15. Ardeidae Cattle egret Bubulcus ibis Insectivore
16. Columbidae Red collared Dove Streptopelia tranquebarica Granivore
17. Corvidae House crow Corvus splendens splendens Omnivore
18. Cisticolidae Common chip chaff Phylloscopus collybita Insectivore
19. Cuculidae Asian koel Eudynamys scolopaceus scolopaceus Omnivore
20. Sturnidae Brahmin starling Sturnus pagodarum Omnivore
21. Sturnidae Asian Pied starling Gracupica contracontra Omnivore
22. Phasianidae Indian Grey Francolin Francolinus pondicerianus Omnivore
23. Cuculidae Greater cukkal Centropus sinensis sinensis Omnivore
24. Leiothrichidae Jungle babbler Turdoides malcokmi Granivore
25. Corvidae Jungle crow Corvus macrorhynchos Omnivore
26. Dicruridae Black drogue Dicrurus macrocercus minor Insectivore
27. Columbidae Rock pigeon Columba livia intermedia Granivore
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28. Upupidae Common hoopoe Upupa epops Insectivore
29. Laniidae Bay bake shrike Lanius vittatus nargianus Insectivore
30. Corvidae Rufus tripe Dendrocitta vagabunda Omnivore
31. Muscicapidae Siberian stone chat Saxicola maurus maurus Insectivore
32. Estrildidae Silver bill Spermestes _fringilloides Insectivore
33. Cisticolidae Ashy perinea Prinia socialis stewarti Insectivore
34. Cisticolidae Plain perinea Prinia inornata inornata Insectivore
35. Columbidae Spotted dove Streptopelia chinensis chinensis Granivore
36. Estrildidae Red Munia Amandava amandava Omnivore
37. Sturnidae Common Myna Acridotheres tristis Omnivore

Table 2- Canopy and feeding guilds wise distribution of bird’s groups

Frugivore Granivore Insectivore | Nectivore Omnivore
Total (N=37 1

Canopy (N=1) (N=8) (N=15) (N=1) (N=12) otal (N=37) | p value
Above

246 66.63+71.522 29.87+24.348 13 28.75+36.204 42.84+55.308 | <0.0001
Canopy
Inside

0 18.75+20.429 36.27+54.255 53 6.25+9.668 22.22+38.267 0.277
canopy
Under 0 16.75+19.107 | 11.93+18.699 2 3.17:6.043 | 9.54+15802 | 0347
Canopy
Ground 0 106.25+116.319 33.4+40.023 0 26.67+22.861 45.16+67.289 0.054
g =0 é: 150

Figure 1- Box plot represent birds species richness | Figure 2- Birds feeding guilds with mean value
(with standard deviation) in different canopies in | in different canopies of Prosopis juliflora
Prosopis juliflora dominated habitat in Udaipur dominated habitat
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ABSTRACT

Essential oils extracted from ten angiospermic plants were screened against Cochliobolus miyabeanus and
Fusarium moniliforme, the pathogens of paddy plants. The oil extracted from the young leaves of Cannabis
sativa proved to be fungi toxic at 1.0 X 10%ul/l (v/v) concentration. The bioactive antifungal compound

was isolated from the essential o0il of Cannabis sativa and identified on the basis of IR, NMR and UV data.
The Minimum Inhibitory Concentration (MIC) of bioactive compound against the test fungi was also
determined.

Keywords: Essential oil, Cochliobolus miyabeanus, Fusarium moniliforme, Bioactive compound.

INTRODUCTION

Synthetic chemical fungicides that combat seed borne pathogenic fungi can increase crop yields and provide stability
of crop production and market quality. However, chemical fungicides are very costly and cause serious problems.
Indiscriminate use of chemical fungicides has resulted in the development of fungicide resistant pathogenic strains
(Staub, 1991) and accumulation of fungicide residues in the food chain above safe limits (Khoshoo, 1986; El-Nahhal,
2004.). During the last decades there has been a global awareness that excessive and improper use of chemical
fungicides is hazardous to the health of humans, animals, and the environment, therefore an extensive research on
fungicides of plant origin is being carried out. Plants are the reservoir of biological active compounds to combat
various pathogens. During recent years plants and plant products specially, essential oils have been found to possess
antifungal efficacy (Dubey & Tripathi, 1987; Singh & Tripathi, 1999, Burt, 2004). Several bioactive compounds are
widely distributed in plants which have been reported to exert multiple biological effect, including antioxidant, anti-
inflammatory and anti-carcinogenic (Ganga Rao et al., 2011). Essential oils are generally assumed to be more
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acceptable and less hazardous to the health and environmentally safe and could be used as alternative remedies for
treatment of plant diseases (Chuang et al., 2007). The penetrating effect of essential oils can also be exploited to
control deep seated seed borne pathogens. Keeping this in view, a project was undertaken to evaluate the antifungal
efficacy of the essential oils coupled with isolation and identification of their bioactive compounds in order to
explore the possibility of their use as an alternative to synthetic chemical fungicides which are used as seed dressers.
In the present communication our findings on antifungal efficacy of the essential oil of Cannabis sativa and its
bioactive compound are reported

MATERIALS AND METHODS

Isolation of Essential Oil

Five hundred grams of young leaves of Cannabis sativa was surface sterilized by dipping in 2 % sodium hypochlorite
solution for 5 minutes and thoroughly washed with sterilized double distilled water and finally chopped into small
pieces before subjecting to hydro distillation in a Clevenger’s apparatus. The volatile fraction thus obtained after
hydro distillation for 8-10hours, exhibited two distinct layers: an upper aromatic oily layer and a lower colourless
aqueous layer. The amount of oil thus recovered was noted in terms of per cent recovery on fresh /dry weight basis
according to the material used. The oil was stored at low temperature (4 - 6°C) for further use.

Test fungi and Growth Conditions:

The essential oil extracted from Cannabis sativa was assayed for fungitoxic activity against the fungal strains
Cochliobolus miyabeanus and Fusarium moniliforme. These fungi were grown on PDA plates at 27°C + 2°C and
maintained with periodic sub — culturing at 4°C. Both of these fungi are pathogens of paddy plants.

Fungi toxic evaluation of Cannabis sativa essential oil

The fungi toxic efficacy of essential oil extracted from Cannabis sativa was determined against the test fungi by
‘Poisoned Food Technique’ (Arora and Dwivedi, 1979). For treatment sets, 1 ml of the essential oil was mixed with 9
ml of molten PDA medium in a pre sterilized Petri plate and the contents were agitated in a circular mode in order to
mix the essential oil homogeneously. In control sets, 1 ml of sterilized double distilled water was added in place of
the essential oil. A fungal disc (5 mm in diameter) cut from the periphery of 7 days old culture of different test fungi
with the help of flame sterilized corkborer, served as inoculums. The plates were incubated for 7 days at 27 + 2°C.
Colony diameters in mutual perpendicular directions were measured on the seventh day in assay plates.
Fungitoxicity was recorded in terms of the percent inhibition of mycelial growth and calculated using the following
formula (Vincent 1947):

dc - dt

Percent Inhibition = B a— X100

Where,

dc = average diameter of fungal colony in control sets

dt = average diameter of fungal colony in treatment sets

The experiments were repeated twice and each set contained four replications.

Isolation of Bioactive compound

In order to isolate the bioactive antifungal compound, the oil was subjected to column chromatography. A clean and
dried pyrex glass column was packed with silica gel “A” using acetone as solvent. 10 ml of the oil was placedat the
top of the column. The column was eluted with ethyl acetate, diethyl ether, chloroform, and ethyl alcohol. Elutants
were collected as fractions of 10 ml. Total 64 fractions were collected and tested for their antifungal activity against
both the test fungi employing modified paper disc techniques of Tripathi and Dixit (1977). Ethylacetate: actone (1: 1)
fractions completely inhibited the mycelial growth of both the test fungi. These fractions were therefore, pooled
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together and subjected to TLC using hexane:ethyl alcohol (4 : 1) as solvent. The TLC of the pooled fraction when
developed in an iodine chamber exhibited the presence of single circular spot with Rf 0.66. The fraction was therefore
subjected to distillation under reduced pressure. The removal of solvent resulted in the isolation of an oily liquid
with camphor like odour. The boiling point of this water-soluble liquid was found to be 172 + 1°C. Identification of
compound ‘A’ was made on the basis of data obtained from UV, IR and NMR studies. Confirmation of the
compound isolated was made by mixed boiling point determination and super imposible I. R.

RESULTS

Essential oils extracted from ten plants at 1.0 X 103 ul/l, 2.0 X 103 ul/l and 3.0 X 10° ul/l concentrations were screened
against Cochliobolus miyabeanus and Fusarium moniliforme. Only the oil of Cannabis sativa exhibited complete inhibition
of the mycelial growth of both the test fungi at all concentrations (Table: 1). The minimum amount of oil needed for
complete inhibition of growth (i.e., MIC) of fungi was 1.0 X 103 ul/l (v/v) the vapors emitted by the oil at this dose
proved cidal to the test fungi (Table: 2). the IR spectra of the compound ‘A’ isolated from the oil (Figure. 1 A) showed
absorption bands at 2960 cm™, 2920cm™ for aliphatic C-H stretching; 1380 cm™, 1365 cm™ for geminal dimethyl

~CH,y
group “ahand 1455 em for aliphatic C-H bending vibrations. These data suggested that the compound under
investigation is an aliphatic compound and contains a geminal dimethyl group. The NMR spectra of the compound
‘A’ demonstrated (Figure : 1 B)the presence of a six proton sharp doublet at o 1.15 (J= 10Hz), a three proton singlet at
0 1.20, eight proton broad singlet at  d 1.40 — 92.15 and one proton heptet at 2.55. doublet at 01.15 is indicative of
the presence of a geminal dimethyl group in the molecule. The peak at 1.20 is due to the presence of a methyl group
attached to a tertiary carbon atom. Absorption peaks at 1.40 to 52.15 indicated the presence of four methylene units

of a cyclohexane ring.
~CH4

The methine proton of a geminal dimethyl group #~ "ot resonated as a distorted heptet at 582.55. These NMR
data suggested that the compound is derivative of cyclohexane and contains a methyl group and an isopropyl group
at para positions. The UV spectra of the compound ‘A’ did not show absorption band above 240 nm (Figure: 1 C).

This suggested the absence of chromophoric group like €= Oaromatic ring etc. On the basis of IR, NMR and UV
spectra, the compound ‘A’ was identified as 1, 4 — cineole. The boiling point of the compound 172 + 1°C recorded
herewith also confirms the boiling point of 1, 4 — cineole. Mixed boiling point determination exhibited no depression
in boiling point. The IR of authentic 1, 4 — cineole sample was found more or less super imposable to the IR of the
isolated liquid. The identity was thus confirmed to be the 1, 4 — cineole. The Minimum Inhibitory Concentration
(MIC) of 1, 4 — cineole against the test fungi was recorded table: 3.

DISCUSSION

Essential oils have traditionally been used for centuries for their antifungal properties (Rios & Recio, 2005). There are
enough references that higher plants emit volatile substances which keep the air remarkably free from pathogenic
organisms. Essential oils from various angiospermic plants have been reported by different workers to possess
fungitoxicity (Chandra et al, 1982, Tripathi et al. 1986, Chaudhary et al. 1995, Singh & Tripathi, 1999). The essential
oils of Cymbopogon citratus, Caesulia axillaris and Mentha arvensis have shown fumigant activity against storage fungi
in wheat, specifically Aspergillus flavus and the insect pests, Sitophilus oryzae and Tribolium castaneum (Varma and
Dubey, 2001). Sahayarani (2003) reported that wintergreen oil effectively inhibited the spore germination of a
powdery mildew pathogen of Phyllanthus niruri. Aromatic plants such as members of the Asteraceae, Lamiaceae,
Rutaceae, and Verbenaceae contain essential oils which have bioactivity against several fungi (Lahlou 2004). The
antifungal activity of the essential oils can be accounted for the presence of chemically different active constituents
(Mahadevan 1982). Tripathi et al,(1986) isolated p-cymene as fungitoxic factors of Trachyspermum oil and recorded
their fungitoxicity against Aspergillus flavus and A. niger. Dubey et al, (1990) reported geraniol as active antifungal
principle of oil Zanthoxylum alatum. Nakahara et al. (2003) reported geraniol, a-pinene, B-pinene, myrcene, and
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linalool as bioactive antifungal substances of oil Cymbopogon nardus and Corymbia citriodora. Essential oil of
Pelargonium graveolens with high presence of citronellol and geraniol was found to be highly active against
Rhizoctonia solani (Bouzenna and Krichen 2013). In the present study, the fungi toxicity of the essential oil of Cannabis
sativa of family cannabaceae is being reported against the fungi Cochliobolus miyabeanus and Fusarium moniliforme
causing diseases on paddy plants. The bioactive antifungal compound 1, 4 — cineole was isolated, identified and
studied for its antifungal efficacy against the test fungi. The present study thus clearly reveals that essential oil from
the leaves of Cannabis sativa may prove an ideal antifungal fumigant. However in vivo trials are pre-requisite before
making any commitment regarding its practical utility as fumigant, seed protectant or seed disinfectant.
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CONCLUSION

Synthetic chemical fungicides are effective in controlling plant diseases, but these are very costly, non-biodegradable,
carcinogenic, pollutive, hazardous to the health of humans and animals. Therefore, it is a pressing need of this era to
develop new models of fungi-toxicants, procurable from renewable resources, easily biodegradable, non-toxic and
non-pollutive. Plants and their products especially essential oils are considered as the best natural weapon to control
fungal diseases on economically important crop plants. These are environmentally safe, biodegradable, non-toxic to
humans & animals and have no side effects on crops. The present study reveals that among the essential oils tested,
Cannabis sativa oil showed significant antifungal activity against the mycelial growth of test fungi. Further, bioactive
antifungal compound was isolated, identified as 1, 4 — cineole and studied for its antifungal efficacy against the test
fungi. The results suggest the promising potential of essential oil of Cannabis sativa and its bioactive compound 1, 4 -
cineole for the use as a fungi-toxicant to control the pathogens of paddy plants. However, before making any
suggestion regarding the practical utility of Cannabis sativa oil and its bioactive antifungal compound on a
commercial basis, in vivo investigations are required.
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Table : 1 Screening of essential oils for their fungitoxicity
Percent inhibition of mycelial growth
Essential oil Part Yield Cochliobolus miyabeanus Fusarium moniliforme
Tested Used 1X103 2X108 3X108 1X10° 2X10° 3X10°
pl/l ul/l ul/l ul/l ul/l pl/l
Aegle marmelos Linn.—| -y oo | 02 19 35 75 18 35 80
(Rutaceae)
Ageratum conyzoides Rh. | g i ome | 0.02 25 40 100 25 38 100
(Asteraceae)
Alpinia carinata Linn. .
.. Rhizome 0.3 19 42 83 20 42 83
(Zingiberaceae)
 Cannabis sativa Leaves | 10 100 100 100 100 100 100
Linn. (Cannabaceae)
Carum caroi Linn. Fruit 0.8 15 31 61 15 30 48
(Apiaceae)
Chenopoditim al.bum Linn. Leaves 0.2 21 28 54 21 28 65
(Chenopodiaceae)
Curcuma amada Roxb. | pps e | 0.9 25 29 35 29 32 48
(Zingiberaceae)
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Lantana camara Roxb. |y 0o | 05 20 22 53 20 28 56
(Verbinaceae)
Ocimum basilicum
Linn. Leaves 0.4 28 68 82 28 63 85
(Labiateae)
Pavonia odorata Willd. Root 02 3 68 80 )8 66 g8
(Malvaceae)
Table: 2 Minimum Inhibitory Concentration (MIC) of Cannabis sativa oil
Concentration of oil Percent Inhibition of Mycelial growth
(ui/1) Cochliobolus miyabeanus Fusarium moniliforme
3.0 X 108 100 100
2.5 X 108 100 100
2.0 X 108 100 100
1.5 X 108 100 100
1.0 X 108 100 100
0.9 X 108 100 95.0
0.8 X 108 72.0 82.0
Table:3 Minimum Inhibitory Concentration (MIC) of 1, 4 - Cineole
Concentration of oil Percent Inhibition of Mycelial growth
() Cochliobolus miyabeanus Fusarium moniliforme
1.0 X 108 100 100
0.9 X 108 100 100
0.8 X 108 100 100
0.7 X 10° 100 100
0.6 X 10° 91 93
0.5 X 108 78 80
WAVELENGTH (MICRONS) SOLVENT : NEAT
100
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IR SPECTRUM OF ISOLATED COMPOUND A’
(FIGURE : 1A)
Figure 1A IR Spectrum of isolated compound “A”
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Figure 1B. NMR Spectrum of isolated compound “A”
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Figure 1C. UV Spectrum of isolated compound “A”
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ABSTRACT

There are more than 3000 tanneries spread all over India of which about 80% of the tanneries are in

cottage and under small scale sector industries. These small scale industries play a major role in polluting
environment by discharging the untreated tannery effluent and sludge to the adjoining land areas and
water bodies for many years. The major tanning industries in India are located in the states of Tamil
Nadu, Andhra Pradesh, Uttar Pradesh, Bihar, Gujarat, Maharashtra, Karnataka, Punjab, Rajasthan and
West Bengal. The tannery industry uses basic chromium (Cr) sulphate [Cr (H20)s(OH)SOs4] for tanning
process which is the major cause for high influx of chromium to the biosphere, accounting for 40% of the
total industrial use. The environmental impact of heavy metals in River Kodaganar of Dindigul district
was studied under ten zonesand analyzed in detail.

Keywords: ANOVA, heavy metals, tannery effluent.

INTRODUCTION

The tannery effluent, sewage and agriculture waste water are continuously discharged into the river without any
treatment. This in turn affects the quality of water and soil in the river. Soil is the main source of agriculture on the
banks of the river but this soil is polluted by the tannery effluent water. There are about 110 elements in the periodic
table out of which 83 are metals. Most of these metals occur in small trace amounts in water, sixty-eight of these
metals have a density five times to water and hence termed as heavy metals. The addition of the metal ions to natural
water systems involves all anthropogenic activities ranging from large tannery industries to activities at home. There
are 35 metals that concern us because of occupational or residential exposure;23 of these are the heavy elements :
antimony, arsenic, bismuth, cadmium, cerium, chromium, cobalt, copper, gallium, gold, iron, lead, manganese
,mercury, nickel, platinum, silver, tellurium, thallium, tin, uranium, vanadium and zinc. Interestingly, small amounts
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of these elements are common in our environment and diet and are actually necessary for good health, but large
amounts of any of them may cause acute or chronic toxicity (poisoning).Even the vegetation along the road side of
the industries are much affected [1]. The NAQI is much useful in defining the status of air in the affected areas [2].
Heavy metal toxicity can result in damaged or reduced mental and central nervous function, lower energy levels and
damage to blood composition, lungs, kidneys, liver and other vital organs. Long-term exposure may result in slowly
progressing physical, muscular and neurological degenerative processes that mimic Alzhemier’s disease, Parkinson’s
disease, muscular dystrophy and multiple scleroses. Allergies are common and repeated long-term contact with
some metals or their compounds may even cause cancer. For some heavy metals, toxic levels can be just above the
background concentrations naturally found in nature. Therefore, it is important for us to inform ourselves about
heavy metals and to take protective measures against excessive exposure. In most parts of the United States, heavy
metal toxicity is an uncommon medical condition; however it is clinically significant illness and reduced quality of
life.In small quantities in milligrams, certain heavy metals are nutritionally essential for a healthy life. Some of these
elements are referred to as trace elements (eg. iron, copper, manganese and zinc). These elements are commonly
found naturally in food stuffs, in fruits and vegetables, and in commercially available multivitamin products. Heavy
metals are also common in industrial applications such as in the manufacture of pesticides, batteries, alloys, and
electroplated metal parts, textile dyes, steel and so forth. Many of these products are in our homes and actually add
to our quality of life when properly used.

EXPERIMENTAL

Ground water is the main source of drinking water in Dindigul [3]. The use of groundwater has increased for its
good quality [4]. The water in and around Dindigul is polluted due to the increasing tanning units. There are 26
elements which are widely distributed in the human body and these are classified into three groups as in Table-1

a) The Essential Elements: These are carbon, hydrogen, nitrogen, oxygen, sodium, potassium, calcium, magnesium,
manganese, coppet, zing, iron, fluorine, cobalt and chlorine.

b) Less Essential Elements: These are Barium, strontium, bromine, chromium, tin and nickel.

¢) Non-Essential Elements: Aluminum, lead, cadmium, silver and bismuth.

ANALYSIS OF HEAVY METALS

A list of different parameters are analysed and the methods of analysis is given below in Table-2. Water analysis for
three heavy metals is presented in three different seasons for a period of two years (2018-19 and 2019-20).
Calculations were carried out season-wise namely pre-monsoon, monsoon and post-monsoon.

STATISTICAL ANALYSIS
The statistical significance of heavy metals of surface water sample was brought out by Analysis of Variance
(ANOVA).

Chromium

In order to find out the variation of Cr in the river water, Analysis of Variance (ANOVA) is carried out and the
results are given below for two different period of study namely 2018-19 and 2019-20. Significant at 5 per cent level.
It is portrayed from the computed results of ANOVA for the year 2018-19 that the season alone has significant role in
explaining the variation of Cr in water. It is also observed that there is also interaction between season and distance
in causing Cr level of variation in the study area. Significant at 5 per cent level. It is shown from the computed results
of ANOVA for the year 2019-20 that the season alone has significant role in explaining the variation of Cr level in
water. Moreover there is also interaction between season and distance in causing Cr variation.

27769

[=]
o]

o

]



Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.10/ Issue 62 / October / 2020 International Bimonthly ISSN: 0976 — 0997

Ignatius Navis Karthika et al.

Copper

In order to test the variation of Cu in the river water, Analysis of Variance (ANOVA) is carried out and the results
are given below for two different period of study namely 2018-19 and 2019-20.Significant at 5 per cent level. The
above computed results of ANOVA for the year 2018-19 show that the season alone has significant role in explaining
the variation of Cu in water. It is also observed that there is also interaction between season and distance in causing
Cu level of variation in the study area Significant at 5 per cent level. It is found from the computed results of
ANOVA for the year 2019-20 that the season alone has significant role in explaining the variation of Cu level in
water. Moreover there is also interaction between season and distance in causing Cu level variation.

Zinc

In order to find out the variation of Zn in river water, Analysis of Variance (ANOVA) is carried out and the results
are given below for two different period of study namely 2018-19 and 2019-20. Significant at 5 per cent level. It is
portrayed from the computed results of ANOVA for the year 2018-19 show that the season as well as the distance has
no significant role in explaining the variation of Zn in water. It is also observed that there is no interaction between
season and distance in causing Zn level of variation. Significant at 5 per cent level. It is shown from the computed
results of ANOVA for the year 2019-20 indicate that the season as well as the distance has no significant role in
explaining the variation of Zn level in water. Moreover there is no interaction between season and distance in
causing Zn level variation.

RESULTS AND DISCUSSION

The salient findings of the present investigation are summarized as follows; most of the tannery industries are
discharging untreated effluents in the Kodaganar River without any treatment. They contain very toxic chemicals
and heavy metals like chromium, copper and zinc. These heavy metals contaminate the Kodaganar river water along
with other hazardous chemicals. These chemicals have decreased the quality of water. The effluent which are
discharged continuously get accumulated in the river bed making the water unsuitable for domestic usage.
Laboratory investigation reveals that the water quality parameters including heavy metals confirm the degradation
of river water quality in the polluted zone. The river water near the effluent disposal stations in the high polluted
zone (Z3) namely Pallapatty, Ponmandhurai pudhupatty, Kottapatty recorded high values of heavy metals than the
standard value.

‘Cr’-Among metals Chromium ranks 24t in order of abundance in the earth’s crust, with an average concentration of
0.2 p pm. Chromium in nature cause harm to humans and its permissible limit is 0.02 ppm. It is shown that the
computed results of ANOVA for the year 2018-19 explain that the season alone has significant role in explaining the
variation of available chromium in water. It is also observed that there is also interaction between season and
distance in causing chromium level of variation in Dindigul district. It is inferred that the computed results of
Analysis of Variance for the year 2019-20 indicate that the season alone has significant role in explaining the variation
of chromium level in water. Moreover there is also interaction between season and distance in causing chromium
level of variation in Dindigul district.

Cu’ - Excess of Copper in human body is very toxic and it causes hypertension and produces pathological changes in
brain tissues. Excessive ingestion of “Cu’ is responsible for specific disease of the bone. In the present study the level
of ‘Cu’ is found to be higher than the standard value. It is shown that the computed results of ANOVA for the year
2018-19 explain that the season alone has significant role in explaining the variation of available copper level in
water. It is also observed that there is also interaction between season and distance in causing copper level of
variation in Dindigul district.It is inferred that the computed results of Analysis of Variance for the year 2019-20
indicate that the season alone has significant role in explaining the variation of copper level in water. Moreover there
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is also interaction between season and distance in causing copper level variation in the study zones of Dindigul
district.

‘Zn’ — Zinc plays an important role in protein synthesis and at high concentration it is found to be toxic to all living
organisms. Zinc, show fairly low concentration in surface water and in natural sources and its permissible limit in
water is 0.5 mg/L. It is shown that the computed results of ANOVA for the year 2018-19 explain that the season as
well as the distance has no significant role in explaining the variation of available zinc level in water. It is also
observed that there is no interaction between season and distance in causing zinc level in water shown in the study
area. It is inferred that the computed results of Analysis of Variance for the year 2019-20 indicate that the season as
well as the distance has no significant role in explaining the variation of zinc level in water. Moreover there is no
interaction between season and distance in causing zinc level in water in various study zones of Dindigul district.

CONCLUSION

The study deals with the analysis of water for three heavy metals namely chromium, zinc and copper in three
different seasons (pre-monsoon, monsoon, post-monsoon) for a period of two years (2018-19 and 2019-20) in the ten
sampling stations. The statistical significance of heavy metals of the surface water samples was brought out by
Analysis of Variance. The ANOVA results for the year 2018-19 indicates that the season alone has significant role in
explaining the variation in chromium and copper. Season as well as distance has no significant role in explaining the
variation in zinc. The ANOVA results for the year 2019-20 indicates that the season alone has significant role in
explaining the variation in chromium and copper. Season as well as distance has no significant role in explaining the
variation in zinc. The river water near the effluent disposal stations in the high polluted zone Zs namely,
Ponmandhurai pudhupatty, Kottapatty, Pallapatty recorded high values of heavy metals than the standard values.
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Table 1 Drinking water quality standards

Parameter BIS
P (mg/L) E mg/L

Fe 0.3 1.0
Zn 5 15
Cr 0.05 0.05
Cu 0.05 1.5
Cd 0.01 0.01
Pb 0.05 0.05
Ni - 0.02
Ar 0.05 0.05

Note: P - Permissible Limit E - Excessive Limit

Eﬂ@ 27771

e



Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.10/ Issue 62 / October / 2020 International Bimonthly ISSN: 0976 — 0997
Ignatius Navis Karthika et al.

Table 2 Analysis of Heavy Metals

S1.No Heavy metals Method of Analysis
1 Chromium Spectrophotometric method
2 Copper Spectrophotometric method
3 Zinc Spectrophotometric method

Table 3. Season-wise Classification

Season Months
May
June
Pre monsoon
July
August
September
October
Monsoon November
December
January
Februar
Post monsoon Marchy
April
Table 4. Station-wise Classification
S.No Station Sample
1 Athoor S1
2 Veerakal S
3 Pithalapatty Ss
4 Ponmandurai Pudhupatty Su
5 Kottapatty Ss
6 Pallapatty Se
7 Ramaiyanpatty Sy
8 Laksmanapatty Ss
9 Vedasandur So
10 Alagapuri Dam S1o
Table 5. Zone wise Classification
Zones Classification of the study area
Zone-I (Non-Polluted Zone) Villages which are not influenced by tannery effluent in the river bank.

Villages which are little far from the point of pollution by the tannery

Zone-Il (Less Polluted Zone) effluents in the river bank

Zone-1II (Highly Polluted
Zone)
Zone-IV (Low Polluted Zone) | Villages which are far from the point of pollution

Villages which are very near to the point of pollution
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Table 6. Chromium Results for 2018-19

ISSN: 0976 — 0997

Basis of Summation of | Deviation of Variance . .
. .. F-statistics Importance of F
variation Squares F across group
Period 0.008 2 0.004 9.999 0.001
Location 0.147 9 0.016 42.567 0.000
Relations 0.155 11 0.014 36.645* 0.000
Left over 0.007 18 0.000
Totality 0.162 29 0.006
* Significant at 5 per cent level.
Table 7. Chromium Results for 2019-2020
Basis of Summation of | Deviation of Variance . .
. F-statistics Importance of F
variation Squares F across group
Period 0.014 2 0.007 8.566 0.002
Location 0.169 9 0.019 23.106 0.000
Relations 0.183 11 0.017 20.463* 0.000
Left over 0.015 18 0.001
Totality 0.198 29 0.007
*Significant at 5 per cent level.
Table 8. Copper Results for 2018-19
Basis of Summation of | Deviation of Variance .. Importance of
. F-statistics
variation Squares F across group F
Period 0.000 2 0.000 9.000 0.002
Location 0.000 9 0.000 53.280 0.000
Relations 0.000 11 0.000 45.229* 0.000
Left over 0.000 18 0.000
Totality 0.000 29 0.000
Significant at 5 per cent level
Table 9. Copper Results for 2019-20
Basis of Summation of | Deviation of Variance . ..
.. F-statistics Importance of F
variation Squares F across group
Period 0.000 2 0.000 7.314 0.005
Location 0.000 9 0.000 7.079 0.000
Relations 0.000 11 0.000 7.122* 0.000
Left over 0.000 18 0.000
Totality 0.000 29 0.000
* Significant at 5 per cent level.
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Table 10. Zinc Results for 2018-19

Basis of Summation of | Deviation of Variance ... Importance of
.. F-statistics
variation Squares F across group F
Period 3.696 2 1.848 30.178 0.000
Location 46.718 9 5.191 84.765 0.000
Relations 50.414 11 4.583 74.840* 0.000
Left over 1.102 18 0.061
Totality 51.517 29 1.776
* Significant at 5 per cent level.
Table 11. Zinc Results for 2019-20
Basis of Summation of | Deviation of Variance L. Importance of
. F-statistics
variation Squares F across group F
Period 16.701 2 8.350 50.077 0.000
Location 42.350 9 4.706 28.218 0.000
Relations 59.050 11 5.368 32.193* 0.000
Left over 3.002 18 0.167
Totality 62.052 29 2.140
* Significant at 5 per cent level.
— _
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ABSTRACT

This paper discusses the mathematical techniques of how to deliver transportation services to disabled
and elderly people. This idea forms an example of what is called the “shared transportation problem”,
also sometimes known as “dial-a-ride problem”. The associated minimum cost problem was solved by
framing various constraints which produce the optimal route to meet the objective of transportation

services and make useful decision.

Keywords: Binary Flow Variables, Time Variables, Load Variables, Pairing Constraints, Precedence
Constraints, Compatibility Constraints, Window Constraints.

INTRODUCTION

The problem of providing healthcare advice is of prime importance especially in this pandemic period. Several
researches were conducted in concerning about healthcare situations and various solutions were offered either to
implement new ideas or to improve the existing conditions. Towards this objective, this paper focuses on addressing
transportation services to disabled and elderly people more efficiently. We assume that each healthcare program has
been put in place to help disabled and elderly people to meet their transportation needs. The program is accessed by
a patient phoning in a request to be picked up and transported to a health client at a certain time. To save costs,
transportation is shared and consists of a fleet of buses serving transport requests. The overall optimal schedule can
be maintained even if some trips have to follow longer routes, as long as customers are picked up and dropped off
on time.

Modeling the Problem
The problem can be modeled by the pick-up and delivery problem with time windows (PDPTW). The PDPTW is a vehicle
routing problem that deals with finding an optimal set of routes for a fleet of vehicles in order to serve a set of
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transportation requests. A transportation request is defined by a pair of locations: a person or a package has to be
picked up at the pickup location and delivered at the delivery location. Each location is associated with a specific
time interval allocated for the visit to that location. This interval is known as the time window of the location. Each
vehicle has a capacity constraint. The solution to the problem consists of a set of routes and schedules. A route is a
sequence of locations to be served by one vehicle. A schedule for a route is the sequence of times when each location
on the route will be serviced.

Describing the Problem Mathematically

More formally, the problem may be described as follows. Let the number of vehicles be m and the number of
customers be n. We enumerate the vehicles V = {1, 2, . . .,m}. Each vehicle v has a start location s(v) and an end
location e(v), usually called depots. Since there are 1 customers, we have n pick-up locations and n drop-off locations.
We label these locations as P*={p+(i):i=1,2,...,n}and P-={p-(i) : i=1, 2, .. ., n}, where p*(i) is the pick-up location
for customer i and p~(i) is the drop-off location for customer i. Let N be the set of all locations: N=P*UP-U {s(v) : v €
ViU {e(v) : v € V}. We enumerate N in the order N = {p*(1), p*Q), . . ., p*(n), p (1), pQ2), . . ., p"(n), 5(1), s(2), . . ., s(m),
e(1), e(2), ..., e(m)}, so a customer picked up at location i € N is dropped off at location i + n € N. The required time
window for location i € N is [ai, bi], meaning the customer must be picked up or dropped off between time ai and bi.
For each two distinct stop locations i, j € N, we let tij and cijrepresent direct travel time and travel cost from location
i to location j. Let the maximum load of vehicle v be Q°. Three types of variables are used in this mathematical

formulation: binary flow variables Xi‘f %

time variables Ti, and load variables Li. The binary flow variable Xi‘f i has
value 1 if vehicle v travels from node i to node j. The time variable T: is the time when node i is serviced, and the load
variable Li is equal to the load in the vehicle after servicing node i. The optimization problem for this PDPTW can be
represented as the integer programming problem as given below:
Minimize Zz Ciiji\fj (3.0

VeV i, jeN
subject to the following constraints:

33XV =L ieP”  (32)

veV jeN

> X! =D XV, =0,icP,veV (3.3

jeN jeN

D Xipi=1 veV (34)

s(v). ]
jeP™

> Xl =L veV (35)

ieP”

DX =D XY . =0,ieP',veV (3.6)

jeN jeN

T +t  <T'

i i,n+i n+i?

ieP",veV (3.7)

X! =1=T +t' <T' i,jeP,veV (38)

L=

XV

s(v).j

=1=T,) +ty,; <T,, JeP'veV (3.9)

s(v).J
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X\ =12 T 4t <TY,, ieP veV (310)

i,e(v) e(v)!
a<T'<b, iePveV (311
& <Ty <by, VeV (312)

a,, <Ti, <h,, veV (313

e(v) —

X!, =l=L+l,=L, ieP,jeP"veV (3.14)

=L

X{i=l=L~-1, =L, ieP,jeP ,veV (315

Xv

foi=l= L, +l =L, jeP'veV (3.16)

Y, =0, veV (3.17)
0<L'<Q', ieP'veV (3.18)

XV

ij

e{0,1}, i,jeN,veV (3.19)

We will now the reasoning for the 18 constraints provided through (3.2) to (3.19) to have better understanding of the
problem. Constraint (3.2) states that each pick-up location is left by exactly one vehicle. Constraint (3.3) means that
the number of vehicles coming to location j is equal to the number of vehicles leaving location j. Constraints (3.4) and
(3.5) ensure that each route starts with a pick-up location and ends with a delivery location, not counting depots.
Constraint (3.6), called the pairing constraint, deals with the fact that each pick-up location and its corresponding
delivery location have to be served by the same vehicle. Less formally, a patient will be driven by one vehicle.
Constraint (3.7), called precedence constraint, ensures that each pick-up site is located before its corresponding
delivery location, in other words, patients have to be picked up before they can be dropped off. Constraints (3.8) —
(3.10) represent compatibility between routes and schedules. Constraints (3.11)—(3.13) are time window constraints
ensuring that each location is served within its own time window. Constraints (3.14) — (3.16) represent compatibility
between routes and vehicle capacity and constraints.

Constraints (3.17)—(3.18) are capacity constraints ensuring that no vehicle is filled above capacity or has an occupancy

that is negative. Constraint (3.19) conveys the fact that the binary flow variable Xiv j can either be 0 or 1 (binary

values). Knowing the variables involved, we can solve this problem and find the minimum cost for the expression

C inV j - The constraints described above thus helps us to solve the shared transportation problem by determining

the optimal solution.
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CONCLUSION

This paper provides us with the mathematical method of scheduling travel routes efficiently to meet our
requirements. But the problem is that it contains so many variables. Hence the above problem is extremely
complicated and most often cannot be solved by hand. However using sophisticated software tools one can readily
solve this problem and arrive at a meaningful solution. The future scope of this work would be to consider functions
which provide us methods to solve without the use of software tools. One proposed method for this is to use Branch
and Bound Methods.
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ABSTRACT

The purpose of study was to access the ameliorative effect of Syzigium cumuni seed powder on
histoarchitecture & ultrastructure of accessory reproductive organ (seminal vesicle) of diabetic male mice
Mus musculus .Hyperglycemic condition was induced in male mice by injecting Alloxan Monohydrate
leading to deficiency in insulin secretion .Fixed dose of Syzigium cumuni seed powder were given along

with food for three weeks. Histoarchitecture and SEM of seminal vesicle of control, diabetic and
syzigium cumuni fed mice tissue were observed at a regular interval. Syzigium cumuni seed powder
restores the histoarchitecture of pancreatic 3 cells and stimulates the secretion of pancreatic insulin .
Syzigium cumuni seed powder treatment increased the number of spermatogenic cell in mice of Group-III
when compared to that of diabetic animals Group-II. The configuration was restored and Leydig cells
were rejuvenated in Syzigium cumuni seed powder treated diabetic group after 21 days. The
spermatogenic cells are seen to be recovered after treatment in stipulated dose. Ultra structure of seminal
vesicle among control groups animals (Group-I) after 21 day exposure and recovery periods have been
observed. Ultrastructure of asseccory reproductive organ (seminal vesicle )of Hyperglycemic group
animals (Group-II) after 21 day exposure and recovery periods has been observed. Ultra structure of
accessory reproductive organ (seminal vesicle) of treated group animal (Group-III) after 21 days of
exposure and recovery period has been observed. In the surface electron micrograph of control section
stages of spermatogenesis were clearly seen as in control animals. Spermatozoa were in groups, attached
to the inner portion of the lumen of the seminiferous tubules. In the present study, ultra micrograph of
seminal vesicle, treated with alloxan monohydrate induced diabetes group of animals after 21 day
showed substantive damages in normal ultra histological architecture. The complete cessation of
spermatogenesis was observed and seminiferous tubules were lack of spermatozoa. Spermatogenic cells
were disrupted and were seen as a lump in the seminiferous tubules under the scanning electron
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microscope. Some spermatogenic cells were highly eosinophilic, with shrinking cytoplasm and some had
deep-staining pycnotic nuclei denoting cell death. Cytoplasmic vacuolization, cellular infiltration of acute
inflammatory cells were seen in diabetic mice (Group-II) and it is found to be pronounced with after 21
days. Syzigium cumuni seed powder treatment increased the number of spermatogenic cell in mice of
Group- III when compared to that of diabetic animals Group 1I, it was found to be increased with the
exposure periods. The seminal vesicle configuration was retained and Leydig cells were almost
rejuvenated in Syzigium cumuni seed powder treated diabetic group of days 21. Some abnormal Leydig
cells are also present in few slides of days 21. The spermatogenic cells are seen to be recovered & glucose
level were found to return to their normal levels.

Keywords: Diabetes, Histoarchitecture, Ultrastructure, Spermatogenesis, Syzigium cumuni, Seminal
vesicle

INTRODUCTION

Diabetes mellitus is condition in which the pancreas no longer produces enough insulin or cells stop responding
to insulin that is produced , so that glucose in the blood cannot be absorbed into the cells of body.Over 380 million
people are affected worldwide and the WHO has predicted in 1999 that diabetes will become seventh cause of
death world wide by 2030. Diabetes mellitus is India’s fastest growing disease. About 72 million cases recorded in
2017, figure expected to nearly double by 2025. Thus it is gaining the status of a potential epidemic in India with
more than 62 million increased by 64% across India over the quarter centuary, according to Nov 2017 report by
ICMAR, Institute for Health Metrics & Evaluation, both research institutes & the Public Health Foundation of India.
Inactivity & excessive consumption of high calorie foods, exacerbate diabetes risk factors. For this reason, diabetes is
often classed as a “Life Style Disease.” Aim of present study deals with the investigation on the effect of diabetes on
histological and ultra structural change occurring in reproductive organ (seminal vesicle ) of male mice ,Mus
musculus and their possible recovery using Syzigium cumuni seed powder along with the food supplementation for
21 days. Over the centuries, Indian herbal drugs have served as a major source of medicines for the prevention and
treatment of diseases including diabetes mellitus. It is estimated that more than 800 species of plant exhibit
hypoglycemic properties, including many common plants such as bitter gourd, guduchi ,Carica papya, Syzigium
cumuni etc. (Warier 1995, Mahmood et al., 2005). Syzigium cumuni, commonly known as jambul, black plum, Indian
black berry belong to family myrtaceae. Black berry was originated in India which has now been spread to in many
countries of South Western Asia & Eastern Africa.

MATERIALS AND METHODS

Plant material

Syzigium cumuni seeds were collected fresh from plants grown in University Department of Botany campus,
Bhagalpur, Bihar, India. Taxonomic identification was authenticated by the Department of Botany, T.M Bhagalpur
University. The seeds were air dried, reduced to coarse powder with the help of mortar and pestle and kept in
airtight container until the time of use.

Experimental animal

Swiss albino mice Mus musculus weighing about 30+5 gram were obtained from CDRI Lucknow. Mice were
maintained at the Animal House of University Department of Zoology, T.M. Bhagalpur University under standard
conditions and fed with standard diet. Food and water were given ad libitum. Rice husk was used as bedding
material and changed daily. Animal handling was performed as per good laboratory practice (Work Manual, CDRI).
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The mice of 12 weeks of age were acclimatized in the laboratory condition for one week before the experiment
(Zarrow et al., 1964 and Ahmad et al., 2008).

Drugs and Chemicals

The drug Alloxan-monohydrate was purchased from Loba Chemicals, Mumbai. All other chemicals used in the
entire experiments were of analytical grade. Alloxan is most prominent chemical compound used in diabetogenic
research. In research it is used for induction of Type 1 diabetes. Alloxan is an urea derivative which causes selective
necrosis of the (3- cells of pancreatic islets (Etuk et al., 2010). It has been widely used to induce experimental diabetes
in animals such as rabbits, rats, mice and dogs by varying the dose of alloxan. The experimental animals were kept
on fast before induction of diabetes. Diabetes was induced intraperitoneally by administrating alloxan-monohydrate
(Dunn and Mc-letchie, 2004).Total dose of Alloxan monohydrate (450mg/kg/bw) was administered in three injections
at intervals of 48 h (150mg/kg/bw) each time.

Experimental Design

The experimental mice were divided into three groups of 10 animals each.

Group-I (Control)

Group-II (Diabetic control)

Group-III (Diabetic fed with Sygizium cumini seed powder).

The total experimental protocol was maintained for 21 days (3 weeks) after induction of diabetes as per method
suggested by Zarrow etal., 1964. Experiments were performed on the frequency of 7, 14 and 21 days for all the test
animals.

Histological Process

At the end of the experiment animals were sacrificed and their organs were removed and fixed in Bouin’s solution,
and after overnight fixing, organ samples were then washed through a graded ethanol series, then dehydrated by
passing the tissue through increasing percentage of alcohol, then cleared in xylene and embedded in paraffin and
sectioning was done and stained with Haematoxylin Eosin and then mounted with DPX for histological assessment
under light microscope (Pears,1985).Selected sections of testis of control and experimental groups are examined
under low and high magnification respectively. (Fawcet and Bloom,1972 and Pears,1985).

Micro Anatomical Process for SEM

Control and treated Swiss Albino Mice (Mus musculus) were sacrificed under chloroform anesthesia and the seminal
vesicles were removed immediately after dissection. After those seminal vesicle were transversely cut and exposed
the tissues were rinsed in Phosphate buffer 5-10 minute along with tween solution for removal of mucous from the
tissue. After rinsing in buffer, the tissues were fixed in 2.5% gluteraldehyde for 24 hr at 4°C. After fixation, the tissues
were removed, rinsed in buffer and post-fixed in 1% OsOs for 2 hr and again rinsed in 0.1 M Phosphate Buffer and
dehydrated in graded acetones, followed by amyl acetate. Then tissues were dried by critical point method with
liquid carbon monoxide. The tissues were cemented to metal Stub and coated with gold to a thickness of
approximately 20mm and were examined under SEM.

RESULT

Histology of accessory reproductive organ (seminal vesicle) of different test groups animals (Group-I, Group-II and
Group-III) after 21 days of exposure and recovery periods have been observed. Histology of accessory reproductive
organ (Seminal vesicle) of different test groups animals (Group-1, Group-II and Group-III) after 21 day exposure and
recovery periods have been observed . In the present study, control HE stained 5u section of Seminal vesicle (Group-
I) showed highly convoluted unbranched tubular diverticulum of vas deferens with normal histological architecture.
The cell of seminal vesicle is non ciliated, tall, columnar epithelial cell and population of non specialized basal round
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cell similar to those seen in proximal duct and ductules. Tall cells have characteristics of secretory cell, with large
secretory vacuoles near their luminal surface and abundant rough endoplasmic reticulum were seen in control mice
(Group-I) .The male accessory sex organs are mainly dependent on androgen hormones for their normal growth,
maintenance, and secretory function . In the present study, HE stained 5u section of seminal epithelium of alloxan
monohydrate induced hyperglycemic mice group (Group-II) after 21days showed severe damages in normal
histological architecture. The present study demonstrated the deleterious effect of diabetes mellitus in the growth
and function of the seminal vesicles. Diabetes induced a severe atrophy of the seminal vesicles which was
demonstrated by significantly decreased weight of the organ and the alterations in the histological evaluation. This
atrophy resulted in an inability of the organs to function normally to contract and secrete appropriate volume of
seminal vesicular fluid with the necessary components. The diabetes-induced abnormal contractions of the seminal
vesicular tissue can be attributed to: (a) the cytoplasmic atrophy of the muscle cells and the overall condensation of
the muscle layer, (b) the decreased levels of testosterone, and (c) the excessive oxidative stress. The epithelium of
seminal vesicle is non ciliated, tall, columnar epithelial cell and less population of non specialized basal round cell
was observed. Tall cells have characteristics of secretory cell, comparatively smaller secretory vacuoles near their
luminal surface and scarce rough endoplasmic reticulum were seen hyperglycemic mice were seen (Group-II).
Syzigium cumuni seed powder treatment increased the number of spermatogenic cell in mice of Group-III when
compared to that of diabetic animals Group-II. The luminal arrangement was restored and seminal vesicle cells were
rejuvenated in Syzigium cumuni seed powder treated diabetic group after 21 days.

Ultra structure of accessory reproductive organ (Seminal vesicle) of control mice (Group-I) after 21 days of exposure
have been observed. The surface electron micrograph of seminal vesicle of control mice showed pseudo stratified
epithelium and consist of two types of cells basal cell and principal cell. Principal cells were the in majority within
the seminal vesicle epithelium. Ultra structure of accessory reproductive organ (Seminal vesicle) of chemically
induced hyperglycemic mice (Group-II) after 21 day exposure and recovery periods after treatment with Syzigium
cumuni seed powder have been observed. In the chemically induced diabetic group (Group-II) observed severe ultra
structural damage induced by hyperglycemia in seminal vesicle both in muscle layer and the epithelium. More
specifically, highly condensed thicker internal circular muscular layer and slight disorganization of thin external
longitudinal muscular layer was observed. In addition, cytoplasm of muscle cell in the internal muscular layer
appeared to have a comparative shrinking when compared to the control. More over small vacuoles appeared in the
smooth muscle cell while the nuclei of the muscle cell appeared to be hyper chromatic, probably as a result of
vigorous response of cells to the diabetic induced damage, the number of viable spermatozoa was lesser in number
(Plate-6.3.5). Syzigium cumuni seed powder treatment increased the number of spermatogenic cell in mice of Group-
III when compared to that of diabetic animals Group II. Cytoplasm of muscle cell in the internal muscular layer
appeared to be comparatively normal compared to the hyperglycemic mice .The nuclei of the muscle cell appeared to
be normal, probably as a result of phytonutrients present in Syzigium cumuni seed powder.

DISCUSSION

The present study inferred that significant alterations in the histological and ultra structural patterns in the seminal
vesicle. Similar changes accompanied by the accumulation of immature cells within the tubular lumen were also
observed under the influence of Alloxan monohydrate induced hyperglycemic mice. More conspicuous degenerative
changes in testicular tissues and an increase in sperm head abnormalities were observed in H&E stained section of
Alloxan monohydrate induced hyperglycemic mice. (O'Neill et al., 2010). The release of immature germ cells within
the tubular lumen in alloxan monohydrate induced mice reported degenerative changes in the internal milieu of
testes. The cytological changes observed in the acrosomal cap may hamper the potentiality of these cells to mature
into functional sperm. The restoration of morphological features of the seminiferous tubules was observed when the
mice fed with Syzigium cumuni seed powder at fixed dose (200mg kg-'bw) for three weeks in hyperglycemic mice
recorded visible changes in the his to architecture of hyperglycemic mice towards normal. The hyperglycemia
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affects the spermatogenic cycle finally the morphology of spermatozoa was changed and retained in the epididymis.
Diabetes effects include apparent deleterious consequences, such as lower sperm motility and count and an increase
in detached sperm head that could help in the fertilization. Similar effects on testis were also reported when exposed
to other toxic chemicals and ameliorated by some other herbs (methyl chloride- Working etal., 1985; endosulfan,
phosphamidon and mannose - Khan and Sinha, 1996; Calotropis procera - Akinloye etal.,2002; Rosmarinus officinalis L. -
Nusier etal.,2007; chlorpyrifos- Joshi et al.,2007, Chromium- Akunna et al., 2012 ). However, these effects were again
retained after a short recovery period, suggesting that the changes caused by toxicants are mostly reversible (Ghosh
and Surawanshi, 2001). More puzzling and of potential interest is the finding that the percentage of normal healthy
sperm is increased following exposure and that this effect does not seem to be readily reversible. It may suggest that
diabetes interferes with sperm capacitating, therefore rendering the cells more resistant to undergo the acrosome
reaction (Arikawe et al., 2006). If this is indeed the case, the present results suggest that this effect may be long
lasting and may potentially affect fertility at a longer time despite otherwise normal sperm parameters. Studies in
mice models suggest mechanisms including oxidative stress, DNA damage to sperm, altered hormonal profiles, and
abnormal progression through spermatogenesis (Desjardins, 1978)

CONCLUSION

The present work indicates improvement recorded in histoarchitecture of seminal vesicle. Their morphoanatomical
alteration caused by alloxan monohydrate induced hyperglycemia was successfully ameliorated. The seminal vesicle
abnormalities were reduced by oral administration of Syzigium cumuni seed powder at fixed dose (200mg kg'bw1)
for three weeks in different groups of mice (Group-III) used in this study suggesting its protective potential against
histopathological alteration. It can be suggested that this Syzigium cumuni seed powder at fixed dose (200mg kg
bw) could be useful in reducing the defects associated with Hyperglycemia. The study had shown that Syzigium
cumuni seed powder has great potential in the prevention and treatment of diabetes. The optimum dosage for both
conditions need to be established via clinical studies involving human subjects. Prior to this there is a need to
ascertain its safety on prolonged consumption on vital organs of the mice, determine the acute, subchronic toxicity
level as well as LD 50. These data are important for projecting the commercial and global use of Syzigium cumuni
seed powder as a diabetic prevention and curative natural product
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ABSTRACT

Feed security is fundamental to the management, conservation and intensification for improving the
productivity and profitability of livestock sector. Limited availability of natural resources and the
growing demand for food and commercial crop are some of the major constraints in expanding the feed

resources. Promoting efficient use of crop residue by value addition and adoption of new feed
technologies will narrow the demand - supply gap of animal feed.

Keywords: crop, animal, food, economy, area, livestock

INTRODUCTION

Animal husbandry plays an important multifarious role in the rural economy of the country. It provides lively hood
support, employment generation opportunities, asset creation, recurring income and financial security especially to
the rural poor. Productivity and profitability in the livestock sector is determined by quantity and quality of feed as
it is the single largest recurring expenditure accounting for 65-70 % of the cost of production. Recently our
parliament passed the food security bill for ensuring adequate human nutrition. In the same pattern we need a feed
security bill for saving our livestock and for rural economy. It will also helps for effective implementation of food
security bill.

Status of feed resources

India with only 2.29% of land area of the world, is maintaining nearly 17.4% of human and 10.7% of livestock
population of the world. Scarcity of feed resources is one of the major constraints affecting the livestock
development. The average cultivated area devoted to fodder production is only 2.5% of the total area and the pasture
and grazing land comprises only 3.1% of the total area There is wide gap between demand and supply of all kinds of
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feed and fodder in India (Table 1).The deficit status of feed in India varies because of complex nature of feed reserve.
Demand supply position of green and dry fodder surveyed by National institute of Animal Nutrition and
physiology (NIANP). The imbalance balance in the demand and supply of fodder will present formidable challenge
in coming year. Inadequate production of feed and fodder lead to malnutrition and subsequently the collapse of this
sector. In the recent past central government implemented several programme of fodder development which
includes establishment of central fodder and seed production farms, demonstration units and establishment of
fodder banks

Importance of fodder in feed security

Availability of fodder has an important role in economizing the cost of production of livestock products especially of
milk. In India the dairy animal feeding is overwhelmingly based on crop residues (Table.2) hence cultivation of
nutritious and high yielding fodder is inevitable. With increase in number of animal population & shrinking land
resources, the issue of providing adequate feed and forage become so acute. Cultivated fodder has an important
role in meeting requirement of various nutrients & roughage to produce milk most economically. Profitable livestock
farming depends mainly on adequate availability of fodder with reasonable price. Fodder not only meet nutrient
requirement but fills the rumen to satisfy the animal. Fodder crops provide all the critical elements like highly
digestible protein, carbohydrates, fats and minerals. Green fodders are a very good source of B-carotene (precursor
of vitamin A).

As the area under fodder producing crops remained by and large at constant, the increasing requirement of fodder
has to be met compulsory through improved productivity by development and use of high yielding varieties having
better nutritive value, fodder conservation and its better utilization and improvement of pasture land. Therefore, at
this stage, there is a need to focus more on research of development of forage varieties which are high yielding, pest
resistant and having better nutritive value. The inadequate production and availability of quality seed yielding
varieties of fodder crops is also acting as one of the major constraints in enhancing fodder production. Owing to
increasing pressure of population on land and higher benefit-cost ratio, farmers shifting to food grains, oilseeds and
cash crops and production of fodder remains highly neglected. The current priorities given by farmers to food grains,
oilseeds and cash crops are likely to worsen supply position of fodder. There are several reports and studies showing
demand and supply position of feed and fodder in the country.

Strategy for increasing Forage Production

While improving the forage resources, it is necessary to address the opportunities related to production and efficient
use crop residues, increasing the fodder yield of cultivated fodder crops on agricultural lands as well as on
wastelands and community pastures. The strategy should cover selection and breeding of high yielding and stress
tolerant fodder crops and varieties, improving the yields through sustainable production practices, efficient
conservation and strengthening the value chain of dairy and meat producers to provide various critical services
required to optimise the income (Hedge 2010).

Efficient Use of Crop Residues

Although about 54% of the roughage need is met from various crop residues, no serious efforts are presently made to
either increase the recovery percentage or quality of this fodder. Timely harvesting of crop residues, proper
processing and storage can also enhance the quality of the forage and prevent wastage. Harvesting of stalk at
appropriate time before it turns fibrous for direct feeding or converting into silage, can keep the nutritive value high
while reducing methane generation by the ruminants. There are various methods of treating the crop residues
before feeding, to improve its nutritional value. It has been reported that even chaffing of stalk before feeding, can
reduce the emission of methane by 10% while saving the wastage by 25-30%. Further treatment of crop residues by
way of soaking in water and treating with steam under pressure, can also improve the nutritive value and
palatability. There are other methods like urea treatment in addition to molasses and physico-chemical methods like
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urea ammonization (Turnbull ef al., 2000) by storing the urea treated straw in anaerobic condition which can further
improve the quality. Wastage of crop residues by way of burning and diverting its uses for industrial purposes or
power generation should also be prevented on priority. The important reason for such wastage can be attributed to
forage surplus conditions in certain pockets, particularly in areas where green revolution was launched successfully.
To avoid such practices, it is necessary to convert cropresidue to compact feed blocks either directly or in addition to
concentrates and minerals. Such blocks can be easily transported to different parts of the country which are facing
fodder shortage. Establishment of National fodder bank with branches in all over the country is essential to save the
surplus fodder and to distribute the same in scarcity. Incorporating the crop residue in total mixed ration (TMR) will
also help to utilize the crop residue efficiently.

Fodder Crops for Wastelands

There are many hardy grasses and legumes like stylo, seratro, hedge lucerne, etc. which can be grown on wastelands
without irrigation. There are many fast growing shrubs and trees which can be lopped regularly as fodder. Such tree
species can be established on field bunds, home gardens and along farm boundaries. There are large stretches of
degraded wastelands which are not only lying fallow and are underutilized but are also accelerating soil erosion,
surface run off of rain water and hosting a wide range of pests and diseases. It is estimated that over 100 million ha
in the country are presently underutilized. These lands include over 25-30 million ha of degraded forest lands, 45-50
million ha of agricultural lands unsuitable of crop production, 9-10 million ha wastelands while the rest are ravines,
pasture lands and revenue wastelands. Development of these lands for forage production will not only ensure
enhanced supply of superior quality forage but also help in conserving the natural resources and recharging ground
water, while improving the bio-diversity. There is a need to develop suitable fodder shrubs, trees and grasses for
development of pasture lands. Fodder species for introduction under agroforestry need to be shade tolerant and
resistant to pests and diseases. Establishment of leguminous shrubs particularly in fruit orchards can even enhance
the fruit production.

Increasing Forage Yields

Resource-poor farmers often cultivate forage on low productive soils to make use of the idle land and do not apply
the required quantity of nutrients. Such farmers have several options to boost crop yields by applying low cost
inputs such as soil amendments, organic manure and biofertilisers. Unfortunately, most of them do not bother to
apply biofertilisers and soil amendments due to their ignorance and difficulty in procuring them. This problem can
be tackled by an organized extension service, distribution of forage seeds and other inputs in the country. Serious
thought should be given for developing a forage seed distribution network, at least in selected pockets where dairy
husbandry has developed as an economic activity. There has also been a wide communication gap between the
forage development programme and the livestock extension department. As a result, there is no free flow of
information from either side.

Application of technologies for feed security

Intensive cattle development programs (cross breeding) adopted in India increased the productivity of milch
animals. To exploit the production potential of cross bred animals, farmers are now using the concentrate feed and
bypass nutrients. Feeding of bypass protein and fat improved the productivity of diarycattle (Sampath et al .,
1997).By pass amino acids especially lysine and methionine are being used in milch animals for maximum
production and the response have been overwhelming. Recently hydroponic technology has been gaining
popularization in farmers for cultivating the fodder. Hydroponic technology is suitable for farmers with limited land
holdings. Feeding of concentrates and roughages together in mixed form result in steady supply of nutrients
resulting better efficiency of nutrient utilization and improved production and this forms the basis of total mixed
ration (TMR).Feeding of TMR improves the milk yield by 10-15% ,and the milk yield remains uniform over a longer
period with a longer persistent peak yield (Walli,2009). Ensuring feed security of indian livestock needs a
coordinated efforts of all the government departments, institutions and university related to animal husbandry.
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There is a strong need for better management of all classes of livestock in terms of scientific feeding programme. The
potential and demand of animal industry in india is ever increasing and to exploit this potential better management
of feed resources and feeding is mandatory with sufficient legislation for feed security.
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Table: 1. Supply and demand of green and dry fodder in India (Million MT)

Year Supply Demand
Green Dry Green Dry
1995 379.30 421 947 526
2000 384.50 428 988 549
2005 389.90 443 1025 569
2010 395.20 451 1061 589
2015 400.60 466 1097 609
2020 405.90 473 1134 630
2025 411.30 488 1170 650

Table 2: Sources of Fodder in India

Sources Quantity
Crop Residues 54%
Cultivated fodder 28%
Grasslands 18%

Source: Hegde (2006)
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ABSTRACT

Sacred groves act as nature’s storehouse for the perpetuation of wild species having considerable genetic
and ecosystem variation. The present study has been carried out to assess the floristic composition,

distributional pattern and present status of medicinal plants present in sacred groves of Bhubaneswar. A
total of 120 medicinal plant species belonging to 109 genera under 52 families were recorded from the
sacred groves of Bhubaneswar. Among them, dominant forms were herbs with 40 species followed by 34
trees, 19 shrubs, 18 climbers, 6 grasses, 2 parasites and 1 pteridophyte. Euphorbiaceae and Fabaceae with
8 species each are the two dominant families among the families of medicinal plant species present in
sacred groves. Phyllanthus with 4 species is the dominant genus among the medicinal plants present in
sacred groves. Present studies revealed that a large number of medicinal plants are found to occur in
sacred groves located in different parts of Odisha, which can be explored by future investigations.
Important medicinal plants need rapid documentation and conservation, thereby preventing their
decline and exploitation by anthropogenic deforestation in sacred groves. Results of the present study are
expected to create awareness among the present generation on the significance of sacred groves for
conservation and continuation of rich flora and fauna thereby safeguarding genetic diversity.

Keywords: Medicinal plants, documentation, conservation, sacred groves, Bhubaneswar

INTRODUCTION

From time immemorial medicinal plants or their secondary metabolites have been directly or indirectly playing a
vital role in the human community to overcome diseases [1]. India is one of the megadiversity centers of the world
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which is gifted with a rich diversity of medicinal plant species. However, today many medicinal plants are facing the
threat of extinction or serious genetic erosion, but detailed information is lacking. To address this issue, sacred
groves have a definite role to play for the in situ conservation of medicinal plants. Sacred groves not only act as a
treasury of medicinal plants but also harbour rare, endangered and endemic plants. For several decades, the
vegetation of sacred groves is conserved by the local people as per their religious beliefs and socio-cultural practices.
As these groves are maintained traditionally without government involvement, therefore, with the support of the
local community these sites can be integrated into conservation networks, thereby supplementing the efficacy of the
protected areas. Sacred groves are small fragments of native vegetation protected traditionally based on religious
faith. In India, sacred groves occur in different parts viz. Western Ghats, Central India, and north-east India
especially where the indigenous communities inhabit. These are known by various names given to them by the tribal
people. These vegetation pockets are often considered as ‘mini biosphere reserves’ due to its self-conservation
potential and plant diversity [2]. The spiritual and religious values play a prominent role in escalating sustainable
utilization and restoration of biodiversity of the sacred groves. Furthermore, these groves act as a treasure house of
wild gene pools supporting many potent medicinal plants.

Presence of wild relatives of cultivated species and important medicinal plants in the sacred groves aids in the crop
improvement programs. However, in the current scenario, significant changes have taken place in the religious
practices, vegetative structure and people’s perception towards conservation of sacred groves. Therefore, a
comprehensive understanding of the current position, structure and function of sacred grove is essential for
assessing their role in the environment and developing strategies for their conservation. A review of the available
literature reveals that the biodiversity of the sacred groves of Bhubaneswar has been very little explored due to
religious customs, taboos and beliefs. Considering these cardinal points, the present study was undertaken to build
up a scientific database of the diversity of medicinal plants present in selected sacred groves of Bhubaneswar.

METHODOLOGY

Description of Study Area

Bhubaneswar, the capital of the East Indian State of Odisha lying in the eastern coastal plains is located in the
Khurda district of Odisha covering a geographical area of 124.74 sq km and lies between 21°15 N latitude and 85°15'E
longitude. It has an average altitude of 45 m above sea level. It is bounded by the Daya river to the South and the
Kuakhai river to the east, the Chandaka Wildlife Sanctuary and Nandankanan Zoo lie in the western and northern
parts of Bhubaneswar respectively. The climatic condition is tropical, specifically a tropical wet and dry climate. The
south-west monsoon is the main source of rainfall in the state providing 80% of the precipitation. The average
rainfall is 154 cm while the average temperature ranges around 12 °C in winter, 42 °C - 45 °C during summer. The
humidity of air is generally high, especially in southwest monsoon and post-monsoon months. In the summer
afternoons, the relative humidity varies between 25 - 40%. Winds are generally light to moderate. The soil is slightly
acidic, red to black with sandy loam in texture. The soil type is laterite to alluvial. The three study sites (sacred
groves), located in Bhubaneswar are (1) Khandagiri and Udayagiri the twin hills Udayagiri (Latitude 20°1546" N;
Longitude 85°478" E) and Khandagiri (Latitude 20°1542" N; Longitude 85°474" E) are separated from each other by a
narrow modern road between Bhubaneswar and Chandaka, (2) Dhauligiri (Lattitude 20°1132.63" N; Longitude 85°50
21.35"E) is a hillside lying on the banks of the river Daya and (3) Sikharchandi lies between 20°21'30"N Latit