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Abstract  Original Research Article 
 

This study was aimed to investigate the immunostimulatory and hepatoprotective effects of different levels of herbs 

extracts like Withania somnifera, Liquorice,Alium sativum and Berberis lycium used to investigate the improvement in 

immunity and liver function at Agricultural University Peshawar, Pakistan. For this experiment two hundred and forty 

(240) chicks were randomly assigned in to four major groups A, B, C and D. Each group was further divided in to two 

sub-groups. Each subgroup was replicated three times carrying 10 chicks per replicate. One of the subgroups was 

vaccinated against ND (New castle disease), IB (Infectious bronchitis) and IBD (Infectious Bursal disease) according 

to schedule.Group A was kept as control, while B, C and D were treated with Withania somnifera , Licorice, Alium 

sativum and Berberis lycium extract at the rate of  (5gms + 2.5gms + 2gms + 8gms), (10gms + 5gms + 3gms + 9gms), 

(15gms + 7.5gms + 4gms + 10gms) gm/lit of water respectively. AST (Aspartate amino transfarase) and ALT (Alanine 

amino transfarase)was significantly (P<0.05) reduced in group B than rest of the  groups, while serum protein and 

alkaline Phosphatase was significantly (P<0.05) affected in group B as compared with other groups. Chicks were 

reared in cages in an open sided house. The data was recorded for immunostimulant and hepatoprotective effect. ND, 

IBD and IB was significant (P<0.05) higher in group B.It is concluded that Withania somnifera, Licorice, Alium 

sativum and Berberis lycium) extract @ of (10gms + 5gms + 3gms + 9gms) gm/L of water could be effectively utilized 

to improve immunity and liver function. 

Keywords: Immunostimulant, liver function, Alanine aminotransferase, Aspartate aminotransferase, serum protein, alkaline 

phosphatase, Herbs. 
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use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source 

are credited. 

INTRODUCTION 
Scientific interest in medicinal plants has 

developed rapidly due to increased evidences regarding 

the therapeutic efficacies of plant-derived drugs against 

different ailments. The research on medicinal plants has 

also gained momentum   because these have been 

reported for least or no associated side effects unlike 

most of the commonly available drugs of synthetic 

origin. Based on current research and financial 

investments into medical plants, it seems that they will 

continue to play important role in human health. The 

medicinal plants find its application in pharmaceutical, 

cosmetic, agricultural and food industry. The use of 

medicinal herbs for curing disease has been 

documented in history of all civilizations [1]. 

 

In this regard, roots of Berberis lycium has 

been reported as antihypertensive, intropic and 

antiarrhythmic agent which make it potential candidate 

for use in cardio vascular disorders [2]. In broiler 

chicks, it has also been for immunomodolatory, 

https://saspublishers.com/sjavs/


 

 
Noor ul Baseer et al., Sch J Agric Vet Sci, June, 2020; 7(6): 139-143 

© 2020 Scholars Journal of Agriculture and Veterinary Sciences | Published by SAS Publishers, India                                                                                          140 

 

 

hypolipidemic and growth promoting activities [3]. 

Berberis roots are used as folk remedy worldwide for 

the treatment of various inflammatory ailments 

including lumbago, rheumatism and to reduce fever [4]. 

Leaves are given in jaundice. Berberis Lycium contains 

a well-known alkaloid “berberine” which has marked 

antibacterial effects. Extract of the Berberis lycium fruit 

shows antihistaminic and anticholenergic activities, 

while Berberis vulgaris possesses stomachic, astringent, 

and anti-inflammatory effects [4]. 

 

Alium sativum is used to treat acne and there is 

also some evidence that it can assist in managing high 

cholesterol levels [5]. Garlic has an international 

reputation for lowering the blood pressure, blood 

cholesterol levels and generally improving the health of 

the cardio-vascular system. It has immuonomodulatory 

activities [6]. Epidemiological and animal experimental 

studies have shown that garlic consumption reduces the 

incidence of cancer of stomach, colon, breast and cervix 

[7]. Risk factors for cardiovascular disease, including 

high cholesterol, high homocysteine, hypertension and 

inflammation, increase the risk of dementia, including 

its most common form; Alzheimer's disease (AD) can 

be controlledby the usage of garlic [8]. Inhibition of 

cholesterol, LDL oxidation, and platelet aggregation by 

Aged Garlic Extract (AGE), inhibits arterial plaque 

formation. AGE decreases homocysteine, lowers blood 

pressure, and increases microcirculation, which is 

important in diabetes, where microvascular changes 

increase heart disease and dementia risks [8]. The 

majority of garlic (65%) is water, and the bulk of the 

dry weight is composed of fructose-containing 

carbohydrates, followed by sulfur compounds, protein, 

fiber, and free amino acids (1). It also contains high 

levels of saponins, phosphorus, potassium, sulfur, zinc, 

moderate levels of selenium and Vitamins A and C, 

and low levels of calcium, magnesium, sodium, iron, 

manganese, and B-complex vitamins; garlic also has a 

high phenolic content (2). A majority of the 

compounds present in garlic are water-soluble (97%) 

with small amounts of oil-soluble compounds also 

present (0.15-0.7%). 

 

Liquorice, is one of the biologically most 

active herbs and is famous for anti-inflammatory 

activities [9]. Immunological adjuvant effect of 

Glycyrrhiza uralensis saponins on the immune 

responses, [10, 11]. Liquorice contains a number of 

active ingredients. Glycyrrhizin possesses anti-

inflammatory, antiulcer, expectorant, antimicrobial and 

anxiolytic like activities [9].  

 

Withania somnifera is a well-recognized 

registered drug mentioned in most pharmacopoeias. It 

has also anti-inflammatory and hemato/ 

immunomodulator activities [12]. The use of W. 

somnifera has been mainly associated to its modulatory 

effect on the immune system Das and Panda [13]. 

Preparations obtained from this plant have been shown 

to enhance antibodies titer, increase the activity of 

lysosomal enzymes and increase phagocytosis by 

macrophages [12]. Administration of aqueous extract of 

fruits of Withania somnifera significantly lowered the 

blood sugar, serum cholesterol, serum LPO, and hepatic 

LPO levels [14]. Keeping in view the diverse biological 

and pharmacological activities of poly herbs 

(Withaniasomnifera, Liquorice, Allium sativum and 

BerberisLycium) this study has been designed to 

evaluate the immunostimulatory and hepatoprotective 

effects.  
 

MATERIALS AND METHODS 
This research study was conducted to 

investigate the effect of different levels of poly-herbal 

extract (Withaniasomnifera, Liquorice, Allium sativum 

and Berberis Lycium) in broiler chicks. The study was 

conducted at Experimental poultry Farm of University 

of Agriculture, Peshawar, Khyber Pakhtonkhwa. 
 

Experimental Design  

The experiment was conducted in Completely 

Randomized Block Design (CRBD) with two factors 

that is (i) treatment with different level of plant 

materials (ii) vaccines. For the purpose, two hundred 

forty (240) day-old-broiler chicks of approximately the 

same weight and appearance were purchased from the 

local market. These chicks were divided into four 

treatment groups A, B, C and D, respectively. These 

groups were divided into two sub-groups for the 

different treatments. Each group carried three replicate 

(10 chicks/ replicate). Treatment group designated as A 

was kept as control, while B, C and D were treated with 

an aqueous extract mixture of Withaniasomnifera, 

Liquorice, Garlic and Berberis Lyciumat the rate of  

(5gms + 2.5gms + 2gms + 8gms), (10gms + 5gms + 

3gms + 9gms), (15gms + 7.5gms + 4gms + 10gms)per 

liter of drinking water to each group, respectively. 

Chicks were reared in an open sided house in pens. 

Feeder, drinker, bulb and other necessary materials 

were provided to chicks in each pen to maintain sound 

managemental and environmental conditions. 

Experiment was lasted for 35 days. 
 

Preparation of Mixture of Plants  

Withaniasomnifera, Liquorice, Allium sativum 

and Berberis lycium powder were obtained from 

Khyber Bazar Peshawar.The plant parts (fruit, leaves, 

and root) were cut into small pieces, air dried and 

powdered followed by storage in screw capped bottles 

at 4 °C till use in the experiment. 
 

Research study parameters 

Data was recorded for Antibody titer 

determination by heamagglutination inhibition (HI) test 

to determine its titer against Newcastle disease (ND) 

and Infectious Bronchitis disease (IB), as described by 

Alexander and Chettle [15] and also performed ELISA 

to measure its antibody level against infectious bursal 

disease (IBD) as described by Marquardt et al. [16]. 

The hepatoprotective parameters including ALT 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Qureshi%20AA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
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(Alanine aminotransferase), AST (Aspartate 

aminotransferase), serum protein, ALP (alkaline 

phosphatase) were determined by using Randox test 

kits. 

 

STATISTICAL ANALYSIS 
The data were statistically analyzed by the 

standard procedure of Analysis of Variance using two 

factorial completely randomized block design (RCBD) 

as described by Steel and Torrie [17]. The statistical 

computer package [18] was used to perform the above 

analysis. 

 

RESULTS AND DISCUSION 
Quantification of Antibody Titers to ND and IB 

Vaccines 

HI Antibody Titer against ND 

The mean HI antibody titers against ND 

vaccine were 2.26, 5.71, 2.50 and 2.68 for groups A, B, 

C and D, respectively. For subgroups vaccinated and 

non-vaccinated it was 3.54 and 3.04, respectively 

(Table 1). 

 

Table-1: Titres of ND, IB and IBD (mean values) in 

broiler chicks fed different levels of (Withania 

somnifera, Liquorice, Allium sativum and Berberis 

lycium). 

Group Mean  Mean  Mean  

ND IB IBD 

A 2.26
 b
 3.15

 b
 983.33

 b
 

B 5.71
 a
 6.13

 a
 1591.67

 a
 

C 2.50
 b
 2.91

 b
 983.33

 b
 

D 2.68
 b
 2.96

 b
 1093.33

 b
 

Vaccination    

Vac 3.54
 a
 3.69 1162.50

 a
 

Non-vac 3.04
 ab

 3.89 1163.33
 ab

 

Interaction    

A × Vac 2.53 3.00 983.33 

A × Non-Vac 2.00 3.30 983.33 

B × Vac 5.90 5.86 1600.00 

B × Non-Vac 5.53 6.40 1583.33 

C × Vac 2.56 2.80 1033.33 

C × Non-Vac 2.43 3.03 933.33 

D × Vac 3.16 3.10 1033.33 

D × Non-Vac 2.20 2.83 1153.33 

abc: Means within the same row having different 

superscripts are significantly different (P<0.05). 

 

Mean antibody titer against ND was 

significantly (P<0.05) higher in-group B among the 

treatments and between the vaccinated and non-

vaccinated. Non-significant (P>0.05) antibody titers 

were recorded among the group interaction, though the 

significant differences exist, the antibody titers value 

were below the protected level (5.00). The finding of 

present study are consistent with those reported by 

Dorhi et al. [11], who used the standardized ethanol 

extracts of Allium sativum (garlic), Glycyrrhizaglabra 

(liquorice), Plantago major (plantain) and 

Hippophaerhamnoides (sea buckthorn) in laying hens 

for their effects on cellular immunity and reported that 

herbal extracts enhanced specific cell immunity with 

improved ability of the host to resist against invading 

pathogens. Findings of our research study are also in 

line with the findings of Jinag et al. [19] and Valle et al. 

[20], who reported that serum antibody titer against 

New Castle disease was increased by feeding Aloe 

Vera. Contrarily, our study is not in agreement to the 

findings of Mushtaq and Durrani [21], who reported 

that, there is no influence (P<0.05) on antibody titer 

against ND while feeding Withania somnifera to the 

broiler chicks.   

 

HI Antibody Titer against IB 

Mean antibody titer against IB for group A, B, 

C and D were 3.15, 6.13, 2.91 and 2.96 while subgroups 

of vaccinated and non-vaccinated it was 3.69 and 3.89, 

respectively (Table 1). It was observed that mean 

antibody titer against IB was significantly (P<0.05) 

effective in-group B among the treated. No significant 

difference (P>0.05) was found between the vaccinated 

and non-vaccinated groups and also among the 

interaction of vaccinated and non-vaccinated groups. 

The antibody titer of groups was recorded with in the 

range of normal protected value of IB. These results are 

in agreement with the findings of Dorhi et al. [21], who 

used the standardized ethanol extracts of Allium sativum 

(garlic), Glycyrrhizaglabra (liquorice), Plantago major 

(plantain) and Hippophaerhamnoides (sea buckthorn) in 

laying hens for their effects on cellular immunity and 

reported that herbal extracts definitely enhanced 

specific cell immunity and may therefore improve host 

resistance. The results of present research disagreed 

with the findings of Sajjad and Durrani [22] who fed 

different levels of P.anisum extract and found no 

significant difference among the treatment and control 

groups against IB. Our study findings are in agreement 

with the findings of Mushtaq and Durrani [23], who 

reported that there is significant (P<0.05) effect on 

antibody titer against IB while feeding Withania 

somnifera to the broiler chicks. 

 

ELISA based Antibody Titer against IBD 

Mean ELISA antibody titers against IBD for 

groups A, B, C and D were 983.33, 1591.67, 983.33 

and 1093.33 and those for vaccinated and non-

vaccinated groups were 1162.50 and 1163.33, 

respectively (Table 1). Mean antibody titer against IBD 

was highly significant (P<0.05) in-group B among the 

treated and also significant (P<0.05) between the 

vaccinated and non-vaccinated groups, while 

nonsignificant (P>0.05) among the group interaction. 

The antibody titer for IBD in group B was above and 

within the protected level. Our findings can be 

compared with the research findings of Wheeler et al. 

[24], who reported that herbal drugs had anti stress and 

immunomodulatry property in chicken. The findings 

also supported by the finding of Dorhi et al. [11], who 

used the Standardized ethanol extracts of Allium 
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sativum (garlic), Glycyrrhizaglabra (liquorice), 

Plantago major (plantain) and Hippophaerhamnoides 

(sea buckthorn) for their effects on cellular immunity in 

laying hens and reported that herbal extracts definitely 

enhanced specific cell immunity and may therefore 

improve host resistance. The result can also be justified 

by the findings of Sajjad and Durrani [22], who 

reported that medicinal herb extract, given in drinking 

water had significant effect (P<0.05) on the mean 

antibody titer against IBD of broiler chicks. Our study 

is in line with the findings of Mushtaq and Durrani [21], 

who reported that there is significant (P<0.05) increase 

in antibody titer against IBD while feeding 

Withaniasomnifera to the broiler chicks. 

 

LIVER FUNCTION TESTS (LFTS) 

AST (Aspartate aminotransferase) 

Average serum AST value per chick at the end 

of experiment was 32.66, 18.81, 29.83 and 30.10 U/L 

for group A, B, C and D, respectively, (Table 2). 

Average values of vaccinated and non-vaccinated were 

26.78 and 28.92 U/L, respectively. The AST data 

revealed significant (P<0.05) difference among the 

groups and significant difference between the 

vaccinated and non-vaccinated subgroups. Similarly, no 

significant (P>0.05) difference was found among the 

interaction of vaccinated and non-vaccinated with 

groups. Significant differences existed in the treated 

groups. AST was significantly (P<0.05) reduced in 

group B as compared to other groups. Our study is in 

line with the findings of Mushtaq and Durrani [21], who 

reported that there is significant (P<0.05) control on 

AST while feeding Withaniasomnifera to the broiler 

chicks. 

 

ALT (Alanine amino transferase) 

Average ALT value per chick at the end of 

experiment was 31.68, 19.78, 30.25 and 29.78 U/L for 

group A, B, C and D, respectively (Table 2).  

 
Table-2: Mean AST ALT Serum protein and ALP levels in broiler chicks fed different levels of (Withania somnifera, 

Liquorice, Allium sativum and Berberis lycium). 

Group 

 

Mean  Mean  Mean  Mean  

AST ALT Serum protein ALP 

A 32.66
 a
 31.68

 a
 7.50

ba
 30.53

 a
 

B 18.81
 c
 19.78

 c
 7.38

 b
 20.31

 b
 

C 29.83
 b
 30.25

ba
 7.80

 a
 29.80

 a
 

D 30.10
ba

 29.78
 b
 7.00

 c
 30.11

 a
 

Vaccination 

Vac 26.78
 b
 27.20

 ab
 7.44 27.67 

Non-vac 28.92
 a
 28.54

 a
 7.40 27.70 

Interaction 

A × Vac 31.36 30.46 7.60 31.46 

A × Non-Vac 33.96 32.90 7.40 29.60 

B × Vac 18.60 19.96 7.06 20.53 

B × Non-Vac 19.03 19.60 7.70 20.10 

C × Vac 28.30 29.33 7.63 29.43 

C × Non-Vac 31.36 31.16 7.96 30.16 

D × Vac 28.86 29.06 7.46 29.26 

D × Non-Vac 31.33 30.50 6.53 30.96 
abc: Means within the same row having different superscripts are significantly different (P<0.05). 

 

Average values of vaccinated and non-

vaccinated were 27.20 and 28.54 respectively. 

Significant (P<0.05) difference was observed in the 

mean ALT levels among the treatments and between the 

vaccinated and non-vaccinated and no significant 

(P>0.05) difference was found among the interaction of 

vaccinated and non-vaccinated. However, group B was 

observed with the lowest numerical value of 

19.78iu/ml. Our study in line to the findings of Mushtaq 

and Durrani [21], who reported that there is 

significantly (P<0.05) control on ALT while feeding 

Withaniasomnifera to the broiler chicks. 

 

Serum Protein  

Average serum protein value per chick at the 

end of experiment was 7.50, 7.38, 7.80 and 7.00 mg/dl 

for group A, B, C and D, respectively (Table 2). 

Average values of vaccinated and non-vaccinated were 

7.44 and 7.40 mg/dl, respectively. Significant (P<0.05) 

difference was observed on the mean serum protein 

levels among the treated and between the vaccinated 

and non-vaccinated and also among the interaction of 

vaccinated and non-vaccinated. The result of the present 

study showed that group D had significantly lower 

serum protein as compared to the others groups. Our 

study in line with the findings of Mushtaq and Durrani 

[21], who reported that there is significantly (P<0.05) 

control on serum protein while feeding Withania 

somnifera to the broiler chicks. 

 

ALP (alkaline phosphatase) 

Average serum ALP values were found to be 

30.53, 20.31, 29.80 and 30.11 U/L for group A, B, C 

and D, respectively (Table 2). Average values of 
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vaccinated and non-vaccinated groups were 27.67 and 

27.70, respectively. The ALP data revealed significant 

(P<0.05) difference among the groups and no 

significant (P>0.05) differencewas found among the 

vaccinated and non-vaccinated and interaction of 

vaccinated and non-vaccinated groups. Significantly 

reduced ALP was observed in group B as compared to 

the other groups. Our study in line with the findings of 

Mushtaq and Durrani [21], who reported that there is 

significantly (P<0.05) control over ALP, while feeding 

Withania somnifera to broiler chicks. 

 

In conclusion, findings of this study showed 

that a poly-herbal mixture containing W. somnifera, 

Liquorice, A. sativum and B.Lycium extract is a 

potential candidate to improve immunity and liver 

functionin poultry production. 
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