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1. Introduction

The eastern spiny tailed lizard Saara hardwickii is found 
in Pakistan, India, and Afghanistan. The only herbivorous 
lizard species currently distributed in Cholistan and Thar 
Desert of Pakistan (Dias et al., 2013). Saara hardwickii 
has a dorso ventrally bedfast physique with blubbery 
spiny tailed whorls of annoying scales (Hashmi and Khan, 
2014). The first traditional medicine made from spiny 
tailed lizard’s parts and products in early 1990s was used 
for treatment of 20 critical illnesses such as diabetes, heart 
diseases, hypertension, gout, kidney problems and sexual 
dysfunction (Yuan et al., 2016). Reptiles are traded globally 

for medicinal purposes especially lizards species including 
Moroccan worm lizard, Tangier worm lizard, and, possibly, 
Moroccan spiny lizard (Uromastyx nigriventris), all have 
medicinal uses (Nijman and Bergin, 2017).

Approximately 80% of the world’s population depends on 
natural animal and/or plant-based medicines (Kioko et al., 
2015). The lizards named Varanus niloticus, Varanus 
bengalensis body parts have been used to cure the diseases 
in China, Sudan and India. They have multiple medicinal 
uses and can be employed to treat more than one ailment. 
In Brazil products derived from Tupinambis merianae 
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and subjected further to further hemagglutination test 
(Danish et al., 2018)1.

2.2.3. Hemagglutination Test (HA)

Chicken blood was collected in freshly prepared 
Alsevior solution and centrifuged at 4000rpm for 5 min. 
The supernatant was discarded and RBCs were washed 
with PBS (Phosphate buffered saline, pH 7.2). To prepare 
1% suspension 10 µl packed RBCs were added into 1ml 
PBS (pH 7.4) solution. Future cells were used to perform 
the HA test (Danish et al., 2018)2.The antiviral effect is 
reported in the terms of HA titer, higher the HA titer value 
in the presence of oil extract, lower the antiviral effect 
(Akhtar et al., 2020)(Tavakoli et al., 2017).

Antiviral assay: The lizard oil extract were mixed with 
an equal volume of viral inoculums and injected in 11 
days old chicken embryonated eggs as method described 
by (Rajbhandari et al., 2001). Filter sterilized water was 
used as negative control and viruses without any animal 
extracts were used in the case of virus control. The eggs were 
harvested 48 hours post-infection and HA were performed. 
All the protocols described in this study were approved 
from departmental biosafety committee of the Islamia 
University of Bahawalpur, Pakistan (Danish et al., 2018)2.

2.3. Antibacterial study

2.3.1. Bacterial strains

Four bacterial strains viz. Eschericia coli, Staphylococcus 
aureus, Proteus vulgaris and Pseudomonas aeruginosa were 
taken from Quaid e Azam medical college BWP Pakistan. 
Antibacterial activity on the above-mentioned bacterial 
species was determined and noted the zone of inhibition 
by disc diffusion method (Yaqeen et al., 2013).

2.3.2. Media preparation

Nutrient Broth: Nutrient broth was prepared by 
dissolving 1.3 g of it in 100 ml of distilled water and 
sterilized in autoclave at 121oC for 1hour (Hussain et al., 
2015)1.

Nutrient agar: Nutrient agar was made by dissolving 
2.8g of it in distilled water and sterilized it in the autoclave 
at 121 oC (Hussain et al., 2015)2.

2.3.3. Disc diffusion assay for the determination of 
antibacterial activity:

Agar plates were prepared. And antibacterial activity of 
the oils extracts was determined by disc diffusion method. 
The process is easy and feasible to check the antibacterial 
activity of many drugs at a time. Bacterial culture was 
grown in the nutrient broth media by inoculation of the 
strain from stock. After refreshing the culture different 
aliquots were made by dispensing in the sterile Eppendorf 
tubes (Cunha‐Neto et al., 2020).

2.4. Principle of disc diffusion method

The disc of filter paper containing a drug or antibacterial 
compound is placed on the surface of agar plate containing 
a specific strain of bacteria against which the antibacterial 

and Tupinambis teguixin, were used to treat different 
kind of skin allergies (Alves and Rosa, 2007). In India, 
various products derived from the Land monitor (Varanus 
bengalensis) are used to treat hemorrhoids, rheumatism, 
body pain and burns, as well as spider and snake bites 
(Kakati et al., 2006). Reptile’s oil like that of snake‘s has 
also been used as traditional medicine for skin problems, 
local tissue necrosis and wound assessments. Cobra oil has 
been frequently used as a traditional cure of skin care. Boa 
constrictor oil has antimicrobial and anti-inflammatory 
activities (Khunsap et al., 2016). An extensively used 
zootherapeutic product obtained from body fat of Brazilian 
lizard (Tupinambis merianae). Such products are used for 
treatments of respiratory problems, throat infections, 
snake bites, asthma, tumors, inflammations, deafness and 
skin problems (Ferreira et al., 2010).

For the purpose of drug formation, epidemiology and 
prediction of therapeutic aspects, the testing methods 
are associated with antimicrobial sensitivity testing. 
The antimicrobial testing methods are used for in vitro 
analysis of extract and drugs to be included as essential 
antimicrobial agents (Balouiri et al., 2016). The present 
study was aimed to use the multi strains of bacteria and 
virus to evaluate the antimicrobial and antiviral abilities 
of lizard (Saara hardwickii) body oil.

2. Methodology

2.1. Sample collection and extracts preparation:

The fat sample was collected from the spiny tailed lizard 
(Saara hardwickii) from its ventral region (Ferreira et al., 
2010). Animal was captured from Cholistan Desert of 
Punjab, Pakistan, and four different extracts of lizard’s oil 
were prepared by using the solvents; n-hexane, butanol, 
ethyl acetate and methanol as described by (Dias et al., 
2013).The oil was mixed with the four solvents to make 
the perfect extract named as n-hexane, butanol, ethyl 
acetate and methanol. Basically four extracts of lizard (Saara 
hardwickii) oil were prepared. The 1 ml of oil mixed with 
1 ml of each solvent in the tube and vortex these tubes 
to mix up of these two solvents (Tanhaeian et al., 2020).

2.2. Antiviral study

2.2.1. Cultivation of viruses’ strains

All the strains were freshly cultivated in embryonated 
eggs of 11 days chicken. In the 1st trial, the HA titer was 
0. After 6th trial, the titer was 2048.This activated viruses 
were subjected to In Ovo antiviral assay.

2.2.2. Inoculation of poultry viruses in chicken 
embryonated eggs

Eleven days old chicken embryonated eggs were 
taken from a local hatchery. The chorio-allantoic fluid 
of embryonated eggs were used to inoculated with the 
viruses. The eggs were candled before inoculations. The 
viral strains; NDV, H9N2 and IBV inoculated via chorio-
allantoic route. The blood were collected after 48-72 hours 
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activity is being checked. After the overnight incubation 
a clear zone of no growth (called zone of inhibition) is 
measured around the disc. The greater the zone the greater 
is the efficacy of drug or it is more lethal to the specific 
bacteria (Fernando et al., 2020)

2.5. Micro dilution method

Dilution susceptibility testing methods are used to 
determine the minimal concentration of antimicrobial 
needed to inhibit or kill the microorganism. This can 
be achieved by dilution of antimicrobial in either agar 
or broth media. Antimicrobials are tested in log2 serial 
dilutions (two fold).

The bacterial strains used were S. aureus, P. vulgaris, 
P. aeruginosa and E. coli, Antibacterial activity was measured 
by agar disk diffusion method. MIC of compounds having 
significant antibacterial potential was determined using 
broth dilution method (Jiang et al., 2013). The micro titer 
plates were incubated overnight at 37 ºC, p-iodonitro-
phenyltetrazolium violet ((INT) solution (2mg/ml) was 
prepared. The MIC value indicates the lowest concentration 
of the extracts required to show bacteriostatic activity.

3. Results

3.1. Antiviral activity against Newcastle Disease Virus 
(NDV):

The antiviral potential of oil extracts prepared were 
tested against NDV virus was determined in term of 
hemagglutination test (HA). Two out of four extracts were 
found effective in controlling the growth of NDV (Figure 1). 
The butanol and methanol extracts were effective against 
viral activity with the HA titer of 04 (Figure 1 Lane 2&4). 

The ethyl acetate extract was found least effective than 
other three with the HA titer of 32(Figure 2 Lane 1).The 
virus control of NDV has showed HA titer of 2048 (Figure 2.
Lane 5) (Table 1).

3.2. Antiviral activity against Infectious Bronchitis Virus 
(IBV):

Different fractions of Saara hardwickii (lizard) body 
oil were tested against IBV. The methanol oil extract was 
very effective in controlling the viral activity with the HA 
titer of 04.The antiviral activity of IBV strain has showed 
HA titer of 08 with n-hexane. The ethyl acetate showed 
least effective antiviral activity against IBV strain with 
titer 16. Figure 2, Lane 3).

3.3. Antiviral activity against Avian Influenza virus 
(H9N2):

One (n-hexane) out of four extracts was found effective 
in controlling the growth of H9N2 (Figure 3). Butanol and 
ethyl acetate were equally effective in controlling virus 
with HA titer of 32 (Figure 3 lane 1, lane 2) respectively. 
Higher HA titer was found in n-hexane with HA titer of 16 
(Figure 3, Lane 2). The virus control has showed HA titer 
of 2048 (Figure 3.Lane 5) (Table 1).

3.4. Antibacterial activity

Antibacterial activity against four bacterial strains viz. 
Escherichia coli, Staphylococcus aureus, Proteus vulgaris and 
Pseudomonas aeruginosa were determined and the zone of 
inhibition was calculated by the disc diffusion method. The 
n-hexane oil extract was found best against E.coli bacterial 
strain with the zone of inhibition of 5mm (Figure 4). Ethyl 
acetate oil extract showed the maximum zone of inhibition 
as 7mm against Pseudomonas aeruginosa as compared to 

Figure 1. Anti NDV activities from different extracts of Lizard oil. Lane 1: HA titer of Ethyl acetate extract of lizard oil. Lane 2: HA titer 
of butanol extract of lizard oil. Lane 3: HA titer of n-hexane extract of lizard oil. Lane 4: HA titer of Methanol extract of lizard oil Lane 
5: NDV as virus control.



Brazilian Journal of Biology, 2024, vol. 84, e2535084/7

Arshad, M., et al.

other strains (Figure 5). Our results indicate that butanol 
oil extract was only effective against Staphylococcus aureus 
with zone of inhibition of 7mm (Figure 6). The methanol 
oil extract has shown no significant activity against any 
bacterial strain. The ethyl acetate oil extract showed the 
maximun zone of inhibition of 7mm against Pseudomonas 
aeruginosa (Figure 5) and with Proteus vulgaris 6.25 zone 
of inhibition (Figure 7). The antibiotic drug, ampiciline 
was used as positive control which has shown significant 
zones of inhibition against all tested bacterial strains; E. coli, 
P. vulgaris, P. aeruginosa and S. aureus 5mm,11mm,10mm 
and 9mm respectively (Figure 4-7 ‘box named A’) (Table 2).

4. Discussion

A large number of animal species are utilized for 
medicinal purposes throughout the world. In Brazil 
345 animal species have been used for their medicinal 

Figure 2. Anti IBV activities from different extracts of Lizard oil. Lane 1: HA titer of n-hexane extract of lizard oil. Lane 2: HA titer of 
butanol extract of lizard oil. Lane 3: HA titer of methanol extract of lizard oil. Lane 4: HA titer of Ethyl acetate extract of lizard oil Lane 
5: IBV as virus control.

Figure 3. Anti H9N2 activities from different extracts of Lizard oil. Lane 1: HA titer of butanol extract of lizard oil. Lane 2: HA titer of 
n-hexane extract of lizard oil. Lane 3: HA titer of methanol extract of lizard oil. Lane 4: HA titer of Ethyl acetate extract of lizard oil 
Lane 5: H9N2 as virus control.
Antibacterial activity of oil:

Table 1. Antiviral activity results with different extracts and HA 
titer produced against three selected virus species.

Virus
Fractions of oil 

extracts
HA titer Control virus

Ethyl acetate 32 2048

Butanol  4 2048

NDV n-hexane 16 2048

Methanol 4 2048

Ethyl acetate 16 2048

IBV Butanol 32 2048

n-hexane 8 2048

Methanol 4 2048

Ethyl acetate 32 2048

Butanol 32 2048

H9N2 n-hexane 16 2048

Methanol 128 2048
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Figure 4. E. coli.

Figure 5. P. aeruginosa.

Figure 6. S. aureus.

Figure 7. P. vulgaris.

Table 2. Antibacterial assay from lizard (Saara hardwicikii) Inhibition zone of various bacterial strains (in millimeters) against Lizard 
(Saara hardwickii) oil and MIC in microliters.

Sr.no Solvent/ Compoud

E. coli P. aeruginosa S. aurues P. vulgaris

mm/µl mm/µl mm/ µl mm/µl

ZOI MIC ZOI MIC ZOI MIC ZOI MIC

1 Butanol 0 0 0 0 7 12.5 0 0

2 n-Hexane 5 12.5 3 6.25 0 0 2 3

3 Methanol 0 0 0 6.25 0 0 0 0

4 Ethyl acetate 7 25 7 6.25 0 0 3 6.25

5 Ampicillin 5 12.5 10 25 9 12.5 11 25

values elaborating the importance of regional fauna for 
populations (Sales et al., 2015). According to WHO, still more 
than 80% of the world’s population depend on traditional 
medicines obtained from natural sources (Arunkumar and 
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