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ABSTRACT 

Several medicinal plants used in traditional medicine have attracted many scientists. Among 
these plants A.nilotica belonging to family fabaceae, have been recommended for treatment 
of various diseases. Keeping the well documented literature about the potential usefulness 
against various ailments in mind, this work was undertaken to design a plan of work to 
evaluate further its antiviral properties. In the present study antiviral activity of the A.nilotica 
leaves and pods extract (hot aqueous extract ) were investigated against two viral isolate 
BHV-I virus and FMD virus by antiviral screening assay. The extract of A.nilotica leaves 
and pods exhibited in-vitro antiviral effect. The effect of A.nilotica leaves and pods extract 
against BHV-I was good and extract was found more effective in leaves. The percent 
protection was found to be 61.1% and 43.2% in leaves and 22.1% and 14.4% in pods. 
However no antiviral effect of A.nilotica leaves and pods extract against FMD was observed. 

Key Words : Medicinal plant, Acacia nilotica, Hot aqueous extract, BHV-I virus , FMD 
virus 

 

INTRODUCTION 
Sensing the medicinal values of plants and 
herbs, human societies around the world 
have developed their own traditions to make 
a use of these plants in treating different 
ailments of mankind and animals. Over 
centuries in doing so, several important 
traditional systems such as Greek, Chinese, 
Tibetian, Indian and Mediterranean have 
been evolved and established.1 Among them 

Ayurveda, an Indian system of medicine is 
most eminent and ancient  system to cure 
human being and animals. In Ayurveda 
about 2000 plants have been prized for their 
medicinal abilities. While the Chinese 
pharmacopoeia enlisted over 5700 traditional 
medicines most of which are of plant origin2. 
In all these traditional systems of medicine 
drug formulations are based on large scale 
use in population is in contrast to clinical 
based principal of modern pharmacology and 
life science. At present there is an urgent 
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need to explore scientific validation which is 
utmost essential prior to practice this 
medicine system. 
Further the limitations and ill effects of 
western medicine draw a global attention 
towards alternative strategies to control and 
treat various infectious diseases, immune and 
metabolic disorders in humans and animals. 
In recent times herbal remedies are back in 
prominence and the focus on medicinal 
properties of plants has been increased all 
over the world. Recently WHO3 recommen-
ded a global alliance on traditional medicine 
and developed a guideline for the quality 
control of herbal drugs. 
According to the WHO4, phytotherapy  
would be the safe remedies for ailments of 
both microbial and non microbial origins, the 
medicinal plants would be the best source for 
obtaining a variety of drugs. About 80% of 
the developed countries use traditional 
medicines, derived from medicinal plants. 
Therefore, such plants should be investigated 
thoroughly to determine their structural and 
functional properties, as well as the curative 
efficiency of their various parts5.  
Several medicinal plants used in traditional 
medicine have attracted many scientists. 
Some of these plants have also been listed as 
immunomodulatory agents. These plants 
include Acacia nilotica, Allium sativum, Aloe 
vera( Ghrit kumari), Asparagus racemose 
(Satawar),  Azadirachta indica (Neem), 
Ocimum sanctum (Tulsi) and Withania 
sominifera (Ashwagandha)6.    
 Among these plants A.nilotica belonging to 
family fabaceae, distributed mainly in the 
tropical and subtropical region of the world, 
having ~1300 species worldwide. A.nilotica 
is a species native to Africa and the Indian 
subcontinent. Different parts  (leaves, root, 

bark, pods, seeds, flowers)of A.nilotica have 
been recommended for treatment of cancer, 
colds, congestion, coughs, diarrhea, dysen-
tery, fever, gallbladder, hemorrhage, hemo-
rrhoids, leucorrhea, ophthalmia, sclerosis, 
smallpox, tuberculosis and leprosy.7 In 
addition it also possess antidiabitic, antis-
corbutic, astringent, anticancer, antioxidant 
and  antimicrobial properties8,9. 
Objective 
 Keeping the well documented literature 
about the potential usefulness against various 
ailments in mind, this work was undertaken 
to design a plan of work to evaluate further 
its antiviral activity. Hence the Study of 
antiviral properties of hot extracts of leaves 
and pods of A.nilotica against Bovine herpes 
virus 1(BHV1) and Foot and mouth disease 
virus (FMD virus) were performed. 

MATERIAL AND METHODS 
Media, chemicals and reagents : DMSO, 
Trypan blue dye (Himedia) DMEM, GMEM, 
Penicillin, Streptomycin, Amphotericine-B, 
MTT, Histopaque, Foetal bovine serum 
(Sigma), Bacl2,H2SO4, Nacl (SRL),  New 
born calf serum (PAA labs,Austria) 
Phosphate buffer saline solution (PBS).  
Plastic ware and glassware: Plastic ware 
and glassware of Nunc, Borosil, Axygen, 
Tarsons, Nalgene and variable and fixed 
Micropipette (Himedia, Nichipet EX) were 
used.  
Instruments used:ELISA Reader (Ec), 
Electronic Balance, Grinder (REMI), Soxlet 
apparatus (Perfit), Vortex (Genie), pH-meter 
(Appolo, USA), CO2  incubator (Ishin), Hot 
air Oven (YORCO), Laminar Air flow 
(Kleinzeds), Autoclave(Sonar). 
Collections of leaves and pods of 
A.nilotica:  Leaves and pods of A.nilotica 
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were collected during January 2009 to March 
2009 from the campus of Pt. Deendayal 
Upadhayay Pashu Chikitsa Vigyan                                          
Vishwavidyalaya Evam Go Anusandhan 
Sansthan,Mathura (DUVASU). The 
identification and authentication of the plant 
was done by Professor A.K. Agrawal Dept. 
of Botany, BSA College, Mathura (India).  
Solvent extraction : Thoroughly washed 
leaves/pods  were dried under shade and then 
used for preparation of hot aqueous extract.. 
Extract of different plants were prepared by 
using soxhlet extraction unit. 40 grams dried 
and powdered plant material was extracted 
successively with triple distilled water for 12 
hrs. The extracts were dried under vacuum 
and stored at 4oC. 
Viral isolates : To determine the antiviral 
activity of aqueous extracts of A.nilotica 
leaves and pods, BHV-1 and FMD viruses  
was used which were obtained from Dept. of 
Epidemiology, Pt.Deendayal Upadhyay 
Pashu Chikitsa Vigyan Vishwavidyalaya 
Evam Go Anusandhan Sansthan, 
Mathura.(DUVASU). 
 Cell line: MDBK (Madine-darby Bovine 
kidney cells) and BHK-21 (Baby Hamster 
Kidney cells) maintained in Dulbecco’s 
Modified Eagle’s Medium (DMEM) and 
Glasgow Minimum Essential Medium 
(GMEM) respectively was procured from 
Niche Area of Excellence Project. 
Determination of antiviral effect of 
extracts of leaves and pods of A. nilotica 
against BHV-1 and FMD virus. 
Preparation of different concentrations of 
plant extract for antiviral screening assay. 
For antiviral screening assay 1 gm of 
aqueous extract of leaves / pods of A. 
nilotica was dissolved in 5 ml of PBS and 
filtered through 0.45µm membrane filter.  To 

prepare 2 fold dilution of the each of filtered 
extract 0.5 ml PBS was added in each of 10 
small extract preparing vials.  Then 0.5 ml 
plant extract was added in 1st vial and then 
0.5ml of it was transferred to the II vial and 
so on subsequently up to 10th vial.   
i. Maximum Non Toxic Dose (MNTD) 
determination: 
Toxicity of the leaves and pods extracts on 
MDBK and BHK-21 cells were assessed by 
two methods 
1. By visual observation of cytopathic effect 
2.By MTT dye method in 96 well tissue 
culture plates where toxicity was determined 
by O.D. values. In 96 well tissue culture 
plate  confluent monolayer of cells were 
treated with 100µl of 2 fold dilution of 
extract prepared at concentration of  
20,10,5,2.5,1.25,0.625,0.312,0.156,0.078 
and 0.039 mg/ml in triplicates  and incubated 
at 37oC in a humidified atmosphere  of 5% 
CO2 for 3 days. The number of viable cells 
was assessed by using the MTT dye uptake 
assay10.  10µl of MTT dye (5mg/ml) was 
added to each well and plates were further 
incubated for 4 hours at 370C.  After removal 
of the supernatant the dye utilized by the 
viable cells was extracted with 100µl DMSO 
by shaking for 15 min at room temperature.  
The concentration at which there was no 
reduction in the number of viable cells in 
relation to control was regarded as maximum 
non toxic dose of that extract. 
ii.BHV-I virus titration in MDBK cell line. 
 MDBK cells 2x105/well were seeded in a 96 
well plate in 0.1 ml medium and incubated 
overnight at 370C in DMEM growth media 
for 24 hrs.  Supernatant was removed from 
each well and monolayer’s were infected 
with 10 fold dilutions of membrane filtered 
cell free virus in 0.1 ml of DMEM 
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containing 5% new born calf serum.  The 
culture was incubated at 37oC for 5 days.  
The number of viable cells remaining was 
assessed by using the MTT dye uptake assay 
described previously.  The virus dose 
required to cause 50% death was calculated 
from dose response curve and virus titre was 
expressed as TCID50 (50% Tissue culture 
infective dose). 
iii.  FMD virus titration (TCID50) in BHK-
21 cell line 
BHK-21 cells 2x105/well were seeded in a 
96 well plate in 0.1 ml medium and 
incubated overnight at 370C in GMEM 
growth media for 24 hrs.  Supernatant was 
removed from each well and monolayers 
were infected with 10 fold dilutions of cell 
free virus in 0.1 ml of GMEM containing 5% 
new born calf serum.  The cultures were 
incubated at 37oC for 5 days.  The number of 
viable cells remaining was assessed by using 
the MTT dye uptake assay as described 
previously. The virus dose required to cause 
50% death was calculated from dose 
response curve and virus titre was expressed 
as TCID50 .  
iv.  Antiviral assay 
Non toxic concentrations of extract of leaves 
and pods of A.nilotica were tested for 
antiviral property against BHV-I and FMD 
by cytopathic inhibition test in MDBK / 
BHK-21 cell lines.  Reduction in virus 
induced cytotoxicity was measured, by using 
the MTT dye uptake technique in extract 
treated MDBK and BHK-21 cells challenged 
with 10 TCID50 virus  .In brief  Cells were 
seeded in a 96 well microtitre plate with 
2x105 cells/well, incubated at 370C with 5% 
CO2 for 24 hrs. Supernatant of the medium 
was removed and 10 TCID50 challenge dose 
with different non toxic concentration of the 
plant extracts in maintenance medium with 

5% serum was added in cell cultures and 
incubated at 370C for 5 days.  Every 24 hrs 
observations were made and cytopathic 
effect was recorded.  The virus suspension 
and dilution medium without sample were 
also added to the cell cultures to serve as the 
virus control and cell control respectively.  
Cell viability was evaluated by adding 10µl 
MTT (5 mg/ml) and then extracting the dye 
with DMSO and measuring optical density at 
560 nm as described previously.  The 
percentage protection was calculated by the 
following formula  
(ODT)V-(ODC)V/(ODC)M-(ODC)VX100% 
where (ODT)V, (ODC)V and (ODC)M 
correspond to absorbencies in virus infected 
cells with plant extracts.  Virus infected cells 
without plant extracts and cells without virus 
infection respectively. 

RESULTS AND DISCUSSION 
Percentage yield 
The percentage yield of the filtered hot 
aqueous extract of A.nilotica leaves and pods 
were 28.02% and 23.92% (w/w) 
respectively. 
Determination of antiviral effect of 
aqueous extracts of leaves and pods of 
A.nilotica against BHV-I virus and FMD 
viruses 
 i. MNTD determination in MDBK cell line 
The aqueous extract of leaves and pods of 
A.nilotica were tested for their cytotoxicity in 
MDBK cell line. The A.nilotica leaves and pods 
showed strong cytotoxicity in MDBK cell line .It 
is visualized that at toxic conc. Cells become 
rounded and pH of medium was acidic and 
toxicity can also determined by O.D. compared 
with control and at non toxic concentration cells 
are similar to control. Non toxic conc. for 
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A.nilotica leaves was 0.156 mg/ml and for pods it was 0.039 mg/ml respectively. 
Table 1: Determination of Maximum Non Toxic Dose of aqueous extracts of leaves and   
               pods of A.nilotica in MDBK cell line.  

Different concentration of 
plant extracts in mg/ml 

*A.nilotica 
leaves  

* A.nilotica pods Cell control 
(Mean±S.E.) 

20.000 0.098 0.012 1.285±0.1157 
10.000 0.215 0.038  
5.000 0.433 0.189  
2.500 0.607 0.378  
1.250 0.824 0.538  
0.625 1.029 0.574  
0.312 1.260 0.732  
0.156 1.266 0.761  
0.078 1.353 0.763  
0.039  1.065  
0.019  1.287  
 Difference (O.D. at 560.0-O.D. at 670.0) 

 
 
 
 
 
 
 
 
 
 
 
 

 

 
Fig. 1 : Determination of MNTD of aqueous extract of leaves of A.nilotica in MDBK cell line on the   
             basis of OD values. 
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Fig. 2 :  Determination of MNTD of aqueous extracts of pods of A.nilotica in MDBK cell line on the    
              basis of OD values. 

ii MNTD determination in BHK-21 cell line 
The aqueous extract of leaves and pods of 
A.nilotica were tested for their cytotoxicity in 
BHK-21 cell line. The A.nilotica leaves and 

pods showed strong cytotoxicity in BHK-21 
cell line and the non toxic concentrations were 
0.625mg/ml and 0.312mg/ml respectively

Table 2: Determination of Maximum Non Toxic Dose of aqueous extracts of leaves and 
pods of A.nilotica in BHK-21 cell line.   

Different concentration of plant 
extracts in mg/ml 

A.nilotica leaves   A.nilotica pods Cell control 

10.000 0.542 0.354 1.291±0.0153 
5.000 0.889 0.690  
2.500 0.935 0.203  
1.250 1.150 0.312  
0.625 1.274 1.156  
0.312 1.519 1.391  
0.156 1.660 1.596  
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0.078 1.578 1.573  
 

iii. BHV-I Virus titration (TCID 50 ) in MDBK cell line. 
50%  Tissue culture infective dose (TCID50) of BHV-I was determined which was 10-3 virus 
dilution (Table 3 and Fig. 3) 
Table 3 : Determination of 50% Tissue culture infective dose of  BHV-I virus using 
MDBK cell line. 

 
 
 
 
 
 
 
 
 
 
 
 

S.NO X Mean SEM N 
1 -1.000 0.519 0.058 6 
 2 -2.000 0.555 0.033 6 
 3 -3.000 0.979 0.076 6 
 4 -4.000 1.413 0.047 6 
 5  -5.000 1.600 0.045 6 
 6 -6.000 1.652 0.088 6 
 7 -7.000 1.673 0.058 6 
 8 -8.000 1.708 0.060 6 
 9 -9.000 1.809 0.082 6 
 10 -10.000 1.823 0.060 6 
 11 -11.000 1.812 0.077 6 

 12  -12.000 1.938 0.089 6 
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Fig. 3 : Determination of TCID 50 of BHV-I virus using MDBK cell line. 

iv. FMD Virus titration(TCID 50 )in BHK-21 cell line 
TCID 50 of FMD virus was determined which was 10-3 virus dilution. (Table 4 and Fig 4) 

Table 4 : Determination of 50% Tissue culture infective dose of  FMD virus using BHK-     
                21 cell line. 
FMD TCID50 
S.NO X Mean SEM N 
1 0.000 0.090 0.023 6 
 2 -1.000 0.501 0.063 6 
 3 -2.000 0.580 0.054 6 
 4 -3.000 0.614 0.052 6 
 5  -4.000 0.625 0.069 6 
 6 -5.000 0.936 0.074 6 
 7 -6.000 1.237 0.148 6 
 8 -7.000 1.334 0.047 6 
 9 -8.000 1.388 0.066 6 
 10 -9.000 1.433 0.037 6 
11 -10.000 1.453 0.046 6 

12 -11.000 1.446 0.044             6 
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Fig.  4: Determination of TCID 50 of FMD virus using BHK-21 cell line. 

v. Antiviral assay 
Non toxic concentration of extract of leaves and 
pods of  A.nilotica were tested for antiviral 

property against BHV-I and FMD by MTT 
assay (Table 5, Table 6 and Table 7) 

Table 5 : Antiviral effect of A.nilotica against Bovine herpes virus-I 

Row status Conc. A Conc. B 

A.nilotica(leaves) 1.568 1.629 1.735 1.494 1.534 1.666 1.289 1.251 
A.nilotica(pods) 1.472 1.594 1.432 1.323 1.355 1.486 1.385 1.066 
Cell ontrol 1.717 1.749 1.922 1.641 1.662 2.087 1.358 1.516 
A.nilotica leaves Conc. A is 0.156mg/ml and conc. B is 0.078mg/ml 
A.nilotica pods Conc. A is 0.039mg/ml and conc. B is 0.019mg/ml 

Table 6 : Mean±S.E value of antiviral effect of A.nilotica against Bovine Herpes Virus-I 

A.nilotica 
leaves 

0.254 0.200 0.394 0.307 0.217 0.508 0.212 0.276 

A.nilotica pods 0.661 0.614 0.355 0.370 0.293 0.196 0.321 0.223 
Virus control 0.474 0.229 0.234 0.141 0.362 0.276 0.412 0.247 
Cell control 1.609 1.705 1.709 1.815 1.688 1.611 1.965 1.937 
 

Table 7 : Antiviral effect of A.nilotica against FMD virus. 
                    Conc. A                                                     Conc. B 

A.nilotica leaves Conc. A is 0.625mg/ml and conc. B is 0.312mg/ml 
A.nilotica pods Conc. A is 0.312mg/ml and conc. B is 0.156mg/ml 
Percent Protection 

Row status Mean SEM N Mean SEM N 

A.nilotica leaves 1.606 0.051 4 1.435 0.099 4 

A.nilotica pods 1.455 0.056 4 1.323 0.099 4 

Cell control 1.757 0.059 4 1.656 0.157 4 
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% protection of A.nilotica leaves and pods 
extracts against BHV-I virus calculated with  
 

the help of formula, details of it was given in 
Table 8 

Table 8 : Percent protection of A.nilotica against Bovine herpes virus-I 
Plant extract Conc. A Conc. B 
A.nilotica leaves 61.1% 43.2% 
A.nilotica pods 22.1% 14.4% 

 
Several plants and herb species have been 
found to be potential as novel antiviral 
agents11. Antiviral activity of A.nilotica is 
well documented by many workers. 
In the present study antiviral activity of the 
A.nilotica leaves and pods extracts were 
investigated against 2 viral isolates viz. 
BHV-I and FMD virus .Firstly MNTD of the 

plant extracts was determined in the MDBK 
and BHK-21 cell lines. A.nilotica leaves and 
pods showed strong cytotoxicity in MDBK 
cell line but 0.156 and 0.039 mg/ml conc. 
was found nontoxic to the MDBK and BHK-
21 cells respectively. It shows that utmost 
precaution should be taken before its in vivo 
use. 

 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 5 : % protection of A.nilotica against BHV-I virus 

 
Though antiviral activity against BHV-I was 
shown by A.nilotica leaves and pods extracts 
at non toxic dose and aqueous extracts of 
A.nilotica leaves and pods extracts showed 

40-60% and 14-21% respectively. 
Hussein et al2 observed significant in vitro 
inhibition of Hepatitis C virus by A.nilotica 
extract. Khan et al (2006)12 showed anti HIV 
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activity of aqueous extract of A.nilotica and 
revealed that anti-HIV property might be due 
to the inhibition of reverse transcriptase 
enzyme. In our study of A.nilotica leaves 
showed 61.1%while pods revealed 22.1% 
protection of MDBK cells against BHV-I. 
Thus the conc. Used for the antiviral activity 
is very less 0.156mg/ml to 0.039 mg/ml as 
compare to other plant extracts where 
2.5mg/ml to 0.625mg/ml conc. Were used .It 
may be possible that toxicity in the plant is 
due to other constituents not needed for anti 
BHV-I activity. Thus further fractionation 
and separation of the extract might reveal the 
fraction having strong antiviral property but 
very less cytotoxicity and that fraction might 
be very useful to find the active principle of 
the plant A.nilotica. Antiviral activity of 
A.nilotica was also studied against FMD 
virus and extract failed to show any activity. 
It suggests that viruses in the same group 
react differently for their action. Berghe et 
al13 found that the same product did not 
inhibit the multiplication of different viruses 
of same group equally. This shows that 
antiviral phytochemicals typically are not 
effective against all viruses or the 
phytochemicals present might in too low 
conc. to draw concrete conclusion of the 
Present investigation, detailed study should 
be carried.  

CONCLUSION 
This study concluded that at the present time 
when we are facing with the limitation of 
modern medical science in responding to the 
human diseases, phytotherapy offered by the 
ayurveda, and other traditional systems of 
medicine appears to be potential part of the 
solution. The antiviral effect of A.nilotica 
leaves and pods extract against BHV-I was 
good and extract was found more effective in 

leaves. The percent protection was found to 
be 61.1% and 43.2% in leaves. 22.1% and 
14.4% in pods. However no antiviral effect 
of A.nilotica leaves and pods extracts against 
FMD was found. The above mentioned study 
was carried out in-vitro and there is a need 
for study further by using animal model in 
vivo . 
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