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Abstract

E. coli using Nicobari fowl as a biological model under tropical humid 

gastro intestinal ailments was collected from Nicobarese tribe. Herbal antibiogram was studied with extracts of 
medicinal plants used in the ethno veterinary tribal medicinal practice (EVTMP) viz., Taberna montanacrispa, Psidium 
guajava and Lee indica. In vivo trial was carried out with decoction out of formulation with the dry leaf powder of 
Tabernamontana crispa, Psidium guajava and Lee indica @ 10:5:1, respectively. Each of three groups of birds was 

E. coli (100 

have antibacterial activity against gut E. coli
with Psidium guajava and Taberna montanacrispa. Lee indica had moderate antibacterial activity. Highly potent 
antibacterial activity was exhibited by the extract of Psidium guajava against all E. coli
Pharmacological evaluation of EVTM herbal formulation in terms of sero cytokines biomarkers with composition of 
Tabernamontana crispa (10 g) + Psidium gujava (5 g) + Lee indica (2.5 g) @ 3ml per bird twice in a week in Nicobari 
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Introduction

Cytokines are important biomolecules to boost the 
host immune response against the pathogens through 
regulation of both innate and adaptive immune responses. 
These pleotropic proteins act either in close proximity 
to their production sites or get into the circulation 

assess physiological processes as well. Hence, cytokines 

deciding therapies to cure them (Chen et al., 2015) based 
on the immune status of the host. Colibacillosis, the most 
common infectious poultry bacterial disease is caused by 
Escherichia coli (Bai et al., 2018, Nolan et al., 2020). 

et al E. coli is a potent antigen in chickens 
et al., et al

E. coli et al et 
al., 2021). Medicinal plants based feed additives in the 

effect of phytochemicals in the medicinal plants (alkaloids, 

lactones, etc) in the animal immune system (Hartady et 
al et al., et al., 2017a, 

et al., 2017b). Herbal extracts as additives in the 
poultry feed had improved the production performance 
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and the quality of end products (Dhama et al., 2014, 
et al et al

medicinal plants are used in invention of new drugs for 
therapeutic purposes (Asma Bibi et al
form, medicinal herbs express a combination of activities 

et al., 2008).Various literatures revealed 
that medicinal plants used in traditional medicine have 
antibacterial activity against gut pathogens both in in-
vitro and in-vivo studies in poultry production system 
(McMurray et al et al., 2017c). Andaman 

thousands of endemic plant species; out of which, 52 
plant species are used in the medicinal formulations 
(Asma Bibi et al
on these medicinal herbs for maintenance of the health 
and improvement of productivity and reproduction of 

veterinary medicinal practices of tribals to conserve the 
knowledge of medicinal herbs in treatment of livestock 

medicines is required for complete documentation of 
their biological functions; which in turn improve the 
health and productivity of poultry, similar studies are 

et al., 

possibility recruited in response to live infections, where 

cytokines. 
E. coli is a widely used model to assess the biotic 

stress on immunity of animals (Klaudia and Alina, 2015). 
Therefore, this present study was designed to assess the 

E. coli using Nicobari fowl as 
a biological model under tropical humid island ecosystem 

Methodology 

Documentation of Ethno-veterinary medicinal 

practice

for common gastro intestinal ailments was collected 

, 

Preparation of plants extraction

Medicinal plants used in the ethno veterinary 
Taberna 

montanacrispa, Psidium guajava and Leea indica were 
collected in the month of March where in Temperature 

leaves at the mid stem of plants were collected, shadow 
dried and powdered. Extraction was done as per the 
method described by Handa et al. (2008). Herbal powders 

to dry completely, taken weight of the crude extract and 

Herbal Antibiogram study 

Preliminary in-vitro screening was done to study the 
Escherichia 

coli. A total of 25 cloacal swabs were collected from 25 
weeks old of black Nicobari fowls that were maintained 
under the intensive system of management. Those swabs 
were inoculated in the nutrient broth and incubated at 

on Eosin Methylene Blue agar plates. A total of 20 E. 
coli 
morphology and biochemical tests. The crude extracts of 
EVTMP were reconstituted with 10 ml of triple distilled 
water for antibacterial activity against E. coli isolates. 
The bacterial suspension turbidity was compared with 
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McFarland standard solution (containing 107

(Murray et al., 1999). The antibacterial activity of extracts 
was recorded using conventional disc diffusion method. 
The isolated inoculums of E. coli were applied aseptically 

plate was allowed to dry for 5 min. The impregnated disks 
(Himedia) of known concentration were placed aseptically 
on the agar surface. The activity was determined by the 

et al. (2016). Disk of Gentamicin 

control and the solvent and empty discs were used as a 
negative control.

In-vivo trial 

were housed in wire cages. The temperature was recorded 

period. The relative humidity varied from 80 to 85 %. 
The chicks were provided with the lighting schedule of 

All the birds were provided with ad libitum potable clean 

Experimental design

Decoction was prepared out of formulation with the 
dry leaf powder of Tabernamontana crispa, Psidium 
guajava and Leea indica @ 10:5:2.5, respectively. The 

aqueous extract. Experimental birds were divided into 
three groups with three replications each and 12 birds in 

bird; twice in a week). Birds in G2 were kept as a negative 
control with plain water. Birds in G3 were treated as 
positive control (Oxytetracycline in water). On day 22, 

E. 
coli (

collected from the wing vein from each replicate group 
after 24 h and day 7 (stress period). Blood samples were 

were prepared using software product by absorption 

spectrophotometer. The means of cytokine concentrations 
were calculated and duncan’s new multiple range test 
was used to compare the mean values were compared at 

Results and discussion

Ethno Veterinary Tribal Medicinal Practice

Three ethno veterinary medicinal plants and their 
therapeutic use were recorded from Nicobarese tribal 
farming community for the ailment of bloody diarrhea 
and other gut problems in poultry.  Common name, 

plants were presented in Table 1. Various authors reported 
that Leea indica was used in traditional practice to treat 

2009; Ranjithn et al., 2010; Rahman et al., 2012; Bais, 
2013; Tareqet al., 2017; Khuniad et al., 2022). Extensive 
review on Leea species (Kekuda et al., 2018; Hossain 
et al., 2021) supported the present report on ethno 
veterinary use of L. indica
extract of guava is being used as herbal medicine to treat 
gastro intestinal ailments (Braga et al., 2016). The present 
ethno veterinary medicinal composition containing 
Tabernamontana crispa might have been used to relieve 
stomachache during diarrhoea according to the report of 
Asma Bibi et al. (2016) that Tabernamontana crispa as an 

with antimicrobial potential is used for stomachache. 
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composition containing Tabernamontana crispa might 
have been used to relieve stomachache during diarrhea.

Herbal antibiogram

Aqueous extraction methods are inexpensive and its 
bioactive compounds are less toxic compared to other 
extraction methods; therefore, aqueous herbal extract is 
more suitable and useful as poultry feed supplement. The 

have antibacterial activity (Table) against E. coli isolates 

with Psidium guajava and Taberna montanacrispa. 
Leea indica had moderate antibacterial activity. Highly 
potent antibacterial activity was exhibited by the extract 
of Psidium guajava against all E. coli isolates at 165.0 

documented ethno veterinary tribal formulation might 
E. coli.

Anayochukwu et al. (2019) recommended that 
aqueous extracts of Psidium guajava 
other plants (synergistic action) had higher antibacterial 
activity compared to alone against E.coli et 
al. (2010) reported that herbal combinations containing 
guava as one of herbs can be a potential antibiotic for 
broiler chickens; which performed better than existing 

research recommendations on Psidium guajava
chemical components of the P. guajava extracts such as 

its effectiveness to reduce the growth of different gut 
associated bacteria (Anayochukwu et al., 2019; Naseer et 
al., 2018, Maysarah et al., 2016). Earlier studies reported 
that L. indica extracts had higher antimicrobial activities 
(Wiart et al., 2004; Chander and Vijayachari, 2016, 2018). 
The antibacterial properties of leaves L. indica might be 

phenols, terpenoids, and steroids (Khuniad et al., 2022). 
Aqueous extracts of L. indica leaves in combination of 
silver nanoparticles exhibited antimicrobial activity 
against E. coli (Rokhade and Taranath, 2016; Rokhade 
and Taranath, 2017). Major bioactive compounds 
present in the Tabernamontana crispa species are indole 

et al., 2016; Garga and 
Das, 2017).

Sero-biomarkers

E. coli being a pathogenic antigen stimulates 
et al., 

2021) activating intracellular signaling pathways (Alber 
et al

et al., 2000). 

cellular and humoral immunity of Nicobari fowl injected 
E. coli

group. The diet supplemented with poly herbal extracts 

plain water and antibiotic supplemented groups. High 

(Boever et al., 2009, Peng et al

(Hartady et al

concentration with poly herbal formulation comprising of 
Taberna montanacrispa, Psidium guajava and Lee indica 
might have increased the proportion of phagocytes in 
blood of E. coli infected birds and subsequently increased 
the secretion of MHCB cells (Janardhana et al., 2007) due 
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 expression and activated 
macrophages, T cell responses to terminate intracellular 
pathogens (Kogut et al.,

competence of poultry (Saxena et al., 2012, Kaufman 
2013, Miller and Taylor 2016). The MHCB concentration 
with EVTMP supplementation has improved from its 

et al., 2020) in Nicobari 

enhanced the secretion of the potential cytokines and 

Psidium 
guajava contains higher amount of secondary metabolites 

et al., 2018) 
E. coli. 

et al. (2018) 
that L. indica 

L. indica showed a 

et al

et al., 

enhanced the immune responses due to higher production 
In-vitro and in-vivo studies in 

animal models with use of the aqueous extracts of L. 
indica revealed that this herb has therapeutic applications 

et al., 
2022). The pharmacological evaluation study could infer 
that this Ethno veterinary tribal medicinal practice could 
attribute to the immunological trait of protection against 

et al., 2022).    The presence of 
certain bioactive compounds in the extracts and fractions 
could further support therapeutic potential and traditional 

the growing concerns about the use of antibiotics in 
animal production, natural biomolecules like cytokines 
through herbs of the present study may be considered as 
an alternative for enhancing the health by stimulating the 
immune system. 

Table 1: Ethno veterinary medicinal plants of Nicobarese tribal farming community

Sl.No Local name Botanical name Use
1 TöKURòTòNG Taberna montanacrispa Treatment gastro intestinal problems
2 Tokurotong,  Kuyavo,  

Tokiteuny
Taberna montanacrispa 
Psidium guajava 
Leea indica

Treatment of dysentery 

Table 2: Antibacterial activity of extracts of medicinal plants of Nicobari tribal farming community 
against E. coli isolates 

Sl. 
No

Common name  
(Nicobari  language)

Plant name Zone of Inhibition 
(mm)

Minimum Inhibitory 
concentration  

(µg per µl)
1 TöKURòTòNG Taberna montanacrispa 16±1.0 475.0

2 KUYAVö Psidium gujava 16±1.0 165.0

3 Tokiteuny Leea indica 15±1.0 770.0

4  
(Positive control)

25

5 Distilled water  
(Negative control)

Nil

Inhibitory zone: 0-6 mm (no activity), 7-10 mm (weak inhibition), 11-15 mm (moderate inhibition), more than 
16 mm (strongly inhibited) (Harun et al., 2016). 



123

Table 3: Sero -cytokine biomarkers with supplementation of poly herbal extract in Nicobari fowl 

challenged with lipopolysaccharide

Groups/post 
challenge

Control Poly herbal Antibiotic

24h 355.10± 49.17a 298.9± 40.32b 324.36± 76.10b

1 week 326.42± 45.13a 279.78± 34.42b 290.35± 25.70b

24h 627.82± 98.805b 753.93± 146.73a 658.82± 83.97b

1 week 507.20± 61.28b 771.91± 66.83a 640.27± 79.63ab

24h 2.22± 0.180b 3.650± 0.70a 2.29± 0.073ab

1 week 1.995± 0.140b 3.091± 0.077a 2.44± 0.0558ab

Plate: Zone of inhibition of medicinal plants of Nicobari tribal farming community against E.coli isolates

TöKURòTòNG 
(Tabernamontanacrispa)

Tokiteuny (Leeaindica) KUYAVö (Psidiumgujava)

Conclusion 

Aqueous herbal extracts have antibacterial activity 
against gut E. coli
antibacterial activity was recorded with Psidium guajava 
and Taberna montanacrispa. Leea indica had moderate 
antibacterial activity. Highly potent antibacterial activity 
was exhibited by the extract of Psidium guajava against 
all E. coli isolates. Pharmacological evaluation of EVTM 
herbal formulation in terms of sero cytokines biomarkers 

with composition of Tabernamontana crispa (10 g) + 
Psidiuma gujava (5 g) + Leea indica (2.5 g) @ 3ml per 
bird twice in a week in Nicobari fowl reported lower serum 

resistance to invading pathogens and improved immune 
function. However, investigation on the spectrum of 
antimicrobial activity and immunity enhancing properties 
of this tribal ethno veterinary poly herbal formulation is 
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