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Snakebite is an issue of concern, especially in India which accounts for half of the global deaths due to venomous 

snakebites every year. Saponins are glycosides of triterpenes and steroids known for their antivenom properties. The soap 

bark tree or Quillaya, Quillaja saponaria Molina represents the major resource of saponins for commercial applications. 

Here, we investigated the antivenom property of silver nanoparticle mediated saponins (AgNP-SP) from the Q. saponaria 

bark extract. AgNP-SP was prepared conducive to optimal temperature, pH of extract and concentration of AgNO3. 

UV-VIS, FT-IR, XRD, TEM and SEM interpretations were devised to characterize AgNP-SP. AgNP-SP was tested for its 

efficacy to neutralize venom lethality and increase in myotoxicity biomarkers (LDH) in animal models. AgNP-SP was 

synthesized optimally at a concentration of 50 mg/mL, extract (pH 6.8) and temperature (80°C) with AgNO3 (1 mM). The 

colour change and synthesis of AgNP-SP was examined by UV–Vis analysis at 430 nm. TEM studies showed the size for 

AgNP-SP to be 74.4 nm. FT-IR analysis showed peaks of AgNP-SP at 3422 cm−1 and 2926 (O–H stretching), 2358 cm−1 

(O=C=O stretching), 1616 cm−1 (C=C stretching), 1097 cm−1 (C–F stretching), 813 cm−1 (C–CL stretching) and 651 cm−1 

(C–Br stretching). The EDAX established the purity of the AgNP-SP. The biosynthesized AgNP-SP could significantly 

neutralize Vipera russelli venom (VRV) mediated elevation of biomarkers lactate dehydrogenase (LDH), serum glutamate 

pyruvate transaminase (SGPT) serum glutamic-oxaloacetic transaminase (SGOT), serum creatinine and serum uric acid. 

The present study, thus promulgates the therapeutic potential of silver nanoparticle mediated saponins (AgNP-SP) in 

ameliorating the biochemical and pharmacological effect of haemotoxic snake venom in animal models. 

Keywords: Haemotoxic venom, Myotoxicity, Quillaya, Russell's viper, Saponins, Silver nanoparticles, Snake 

envenomation, Snakebite, Soap bark tree, Vipera russelli venom 

Snakebites are accountable for a significant degree 

of disability and death worldwide, particularly in 

low resource countries. Half of the global deaths due 

to venomous snakebites, estimated at 100,000 per 

year, occur in India
1
. 

Snakebite envenoming is potentially life 

threatening. Inadequate past efforts to control 

snakebite envenoming has produced fragmented, 

inaccurate epidemiological data. Many victims do 

not attend health centres or hospitals and instead rely 

on traditional treatments. An ongoing crisis 

restricting access to antivenom treatment in many 

regions contributes to the predisposition of seeking 

help from traditional medicine. 

Quillaja saponaria Molina represent the major 

resource of saponins for commercial applications. 

Q. saponaria triterpenoids are well-known for their

significance due to their biological activities.

Saponins are glycosides of triterpenes and steroids
2
.

The amphiphilic structure of saponins could be

attributed to their lipophilic aglycones and

hydrophilic saccharide side chains
3,4

.

The antivenom potential of saponins has not been 

studied much in detail. Therefore, in the present 

study, we investigated the therapeutic potential of 

silver nanoparticle based saponins (AgNP-SP) in 

ameliorating the pathophysiological changes induced 

by viper venom in both in vitro and in vivo models. 

Materials & Methods 

Venom Antiserum and Plant material 

Viper russelli venom was procured from Calcutta 

Snake Park, Barasat, Kolkata and concentration was 

—————— 
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expressed in dry weight (mg/mL). The venom was 

kept at 8C for 12 h. The antiserum was commercially 

purchased from VINS Bioproduct Ltd, Hyderabad, 

and the  saponins derived from the bark of soap  

bark tree  Quillaja saponaria Molina was purchased 

commercially from Sigma, Aldrich, India.  
 

Chemicals 

AgNO3(Sigma), R  D kits from Coral, India, NaCl 

(Sigma, India), ELISA kit (R& D; Thermofisher 

Scientific; India). 
 

 Silver nanoparticle synthesis with Quillaja saponaria bark 

extract 

The dried methanolic plant material was treated 
with distilled water and expressed at concentration of 
50 mg/mL. The plant material to metal ion were 
varied at concentrations (10:1, 40:1, 50:1 & 60:1). 

Precisely, 1 mM AgNO3 was optimal for the 
preparation. AgNO3 at a concentration of 1 mM was 
prepared

5
. AgNP-SP was prepared by mixing plant 

extract (4 mL) with 0.4 mL of 1 mM AgNO3 and  
15.6 mL distilled water in the volume of 20 mL and 
heated at 80C and stirred at 550 rpm (Tarson: Digital  

Spinot) until the  solution changed from yellowish to 
dark brown. The cooled solution was separated at 
5000 rpm for 10 min. The collected pellets were used 
in this study

6
. The AgNP-SP could be used for three 

months. 
 

Animals 

Male Swiss albino mice (18±2) g were purchased 

from neighbouring dealer. Animal experiments were 

authenticated by the Vidyasagar University Animal 

Ethical Clearance Committee (IAEC) and in 

accordance with the Committee for the Purpose of 

Control and Supervision of Experiments (CPCSEA), 

Government of India (clearance no. VU/IAEC/CPCSEA/ 

07/06/2022). Animals were maintained in standard 

cages with food pellets. Animal allocation for each 

group was done as per Table 1. 
 

Optimization of parameters for synthesis of AgNP-SP  

Optimization of extrinsic variables is critical for 

reaction parameters. UV–Vis study was performed to 

obtain optimum wavelength for AgNP-SP.  
 

pH for formation of AgNP-SP 

pH was varied from 5 to 9 with a difference of 1 to 

estimate the optimal pH of AgNP-SP. 
 

AgNO3 concentration 

The concentration of AgNO3 was varied from  

0.5-3.0 mM to optimize the synthesis of AgNP-SP. 

Zhang et al.
7
 earlier reported optimum biosynthesis  

of AgNP could be achieved at a concentration of 

AgNO3 (1 mM). Concentration of AgNO3 for 

production of AgNP-SP was selected by UV–Vis 

absorption spectroscopy.  
 

Optimum temperature for AgNP-SP formation 

The temperature was varied from 20 to 80C with a 

difference of 10C to see the effect on the formation 

of AgNP-SP.  
 

Characterization of AgNP-SP 
 

UV–Vis analysis  
The colour change of AgNP-SP derived from 

Quillaja saponaria was studied by Shimadzu  

1800 (Shimadzu Corporation, Kyoto, Japan) and  

the spectra was taken after 24 h after adding AgNO3 

(430 nm)
8
.  

 

FT-IR analysis  

FT-IR studies of AgNP-SP was done with FT-IR 

spectrometer (Perkin-Elmer Spectrum Two). 
 

Transmission electron microscopy (TEM)  
TEM studies were performed with the sample 

using (JEM 2100 JEOL JAPAN instrument) at 

Central Instrumentation Facility; IIT Kharagpur.  
 

X-ray diffraction study (XRD)  

AgNP-SP was characterized by XRD (“X” Pert 

PRO PAN alytical, Netherlands). DLS and zeta 

potential activity AgNP-SP was dispersed in 

deionised water. It was centrifuged for 15 min at 25C 

with 5000 rpm and the supernatant was collected. The 

particle distribution was examined in ZETA sizer 

Nanoseries, Malvern instrument Nano Zs 90. 
 

Scanning electron microscopy and EDAX 

AgNP-SP was characterized by SEM analysis 

performed by ZEISS EVO 60; ESEM, Model  

8113 (Made in England). EDAX analysis was 

performed using EDX in SEM (Oxford INCA Penta 

FETX3)
9
.  

 

In vivo and in vitro venom neutralization assay 
 

Lethal and haemorrhagic action of VRV  
The lethal MLD (Minimum lethal dose), MHD 

(haemorrhagic action), defibrinogenating action and 

MED (edema action) of VRV was investigated 

following method of Theakston & Reid
10

. 

Table 1 — Group wise animal allocation 

Groups (n=6) Treatment with doses (i.v.) 

I Saline control (0.9%) (w/v) 

II Venom control (VRV)(1 µg) 

III Venom (1 μg) + SP extract (4 mg/kg body wt.) 

IV Venom (1 μg) + AgNP-SP (1.5mg/kg; body wt.) 

V Venom (1 μg) + AVS (2 mg/mL) (50 μL) 
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Phospholipase A2 activity (in vitro) 

Phospholipase A2 activity of Vipera russelli  

venom (VRV) was estimated following method of 

Habermann & Neumann
11

. 
 

Biochemical analysis of biomarkers 

For biochemical analysis, Swiss albino mice (18±2 

g) were categorized into 6 groups (6 animals each). 

Group I (0.9% w/v saline control) and Groups II, III, 

IV and V were treated with 1 μg VRV (i.v.). Group V 

received incubate of Viper venom VRV (1 μg) and 

antiserum (2 mg/mL). Groups III and IV received 

venom (1 μg) and Quillaja saponaria bark aqueous  

(4 mg/kg body wt.) and AgNP-SP (1.5 mg/kg body 

wt.) incubate respectively. 4 h after blood collection 

from animals (from retro-orbital plexus), blood was 

allowed to clot for 30 min at 37°C. Colorimetric 

estimation of serum glutamate pyruvate transaminase 

(SGPT) and serum glutamic-oxaloacetic transaminase 

(SGOT) were performed by the method of Reitman & 

Frankel
12

. 

Serum creatinine was estimated by method of  
Toro et al.

13 
where the intensity of orange coloured 

complex formed by reacting alkaline picrate with 
creatinine was colorimetrically estimated. 
 

Statistical analysis 

Results are shown as Mean ± SD. Results were 

analyzed using one way ANOVA. The difference was 

given as statistically significant at P <0.05 are 

compared to venom control.  

 

Results and Discussion 

The overall yield of the plant extract was only a 

meagre 2%. The synthesized AgNP-SP was dark 

brown in colour and stable for 90 days at 8±2C (Fig. 1). 

The optimum concentration of Quillaja saponaria 

Mol bark for nanoparticle synthesis was 50 mg/mL. 

The pH  of the solution medium is an important 

parameter  that  influences the rate, shape and  

size of the biosynthesized AgNP. In the present study, 

we have observed that AgNP-SP was optimally 

synthesized at a pH 8. An earlier report has  

shown that alkaline pH is ideal of AgNP synthesis 

which corroborates our present findings
14

. This is 

attributed to the presence of larger number of 

functional groups at higher pH leading to nucleation. 

Nucleation increases with increase in solution  

pH indicating the formation of Ag    from Ag+ due to 

bio-reduction . 
 

UV–VIS analysis 

UV–Vis spectra of AgNP-SP showed localized 

Plasmon resonance of AgNP (Fig. 1). AgNP-AS 

turned dark brown on addition of AgNO3. UV- Vis  

spectrophotometric analysis is carried out for the 

primary investigation of silver nanoparticle synthesis. 

Earlier studies recorded illustrated surface plasmon 

resonance of silver nanoparticles ranging from  

422-430 nm
15

. In this study, after mixing extract with 

silver nitrate solution a colour change was observed 

over the progression of time due to the reduction of 

silver ions. UV-Vis studies were carried out and a 

peak was observed at 430 nm which showed a stable 

range for nanoparticle formation. The absorption of 

AgNPs depends on the particle size, dielectric 

medium and chemical surroundings. In AgNPs, the 

conduction band and valence band lie very close to 

each other in which electrons move freely. These free 

electrons give rise to surface plasmon resonance 

absorption band occurring due to collective 

oscillations of electrons of silver nanoparticles in 

resonance with light wave. 
 

 
 

Fig. 1 — The UV-Vis absorption spectra of saponin extract (SP) and silver nanoparticles of saponins (AgNP-SP) indicating colour 

change. (A) Saponin extract (SP); (B) Silver nanoparticles of saponins (AgNP-SP); and (C) UV–Vis spectra of silver nanoparticle based 

Quillaja saponaria bark extract (AgNP-SP). 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/nanoparticle
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FT-IR analysis 

FT-IR spectra of saponin shows peaks varying at 

3425 cm
−1

 (O–H stretching), 2943 cm
−1

 (N–H 

stretching), 1733 cm
−1

 (C=O stretching), 1639 cm
−1

 

(C=C stretching), 1073 cm
−1

 (S=O, 646 cm
−1

 (=C–Br 

bending) and FT-IR analyzed peaks of AgNP-SP at 

3422 cm
−1

 and 2926 (O–H stretching), 2358 cm
−1

 

(O=C=O stretching), 1616 cm
−1

 (C=C stretching), 

1097 cm
−1

 (C–F stretching), 813 cm
−1

 (C–CL 

stretching ), 651 cm
−1

(C–Br stretching) (Fig. 2). FT-

IR is carried out to identify the presence of 

various functional groups in biomolecules 

responsible for bioreduction of silver and capping 

and stabilizing of silver nanoparticles
16

. FT-IR 

has been extended to study the nano-scaled 

materials such as the confirmation of functional 

groups covalently grafted onto silver. 
 

Transmission electron microscopic studies and EDAX analysis 

Transmission electron microscopy shows measured 

average particle size for AgNP-SP of 74.4 nm (Fig. 3). 

Different capping agents in the extracts has been 

reported earlier. The EDAX indicated a peak for 

silver. EDX spectrum reveals strong signal in the 

silver region and confirms of the formation of AgNP. 

Metallic silver nanocrystals generally show typical 

optical absorption peak at 3KeV due to surface 

plasmon resonance
17

. 
 

X-ray diffraction studies 

X-ray diffraction pattern of AgNP-SP had Bragg’s 

reflections of planes, which confirms the face-

centered cubic (FCC) crystalline structure of silver 

(Fig. 4). Four Bragg’s reflections confirming to 

(111), (200), (220), (311) planes of metallic silver 

with FCC crystal structure could be understood 

clearly from the XRD plot. In the present study,  

the crystalline nature of nanoparticles has been 

confirmed by X-ray crystallography. The results 

ascribed from XRD pattern are in good agreement 

for the face centred cubic (FCC) structure of AgNP 

as described in earlier studies
18

. The diffracted 

pattern also confirms whether the sample material  

is pure. 
 

Dynamic light scattering 

The hydrodynamic diameter of AgNP-SP was  

74.4 nm (Fig. 5 A & B). The zeta potential of AgNP-

SP (−8.55 mV). The size distribution and zeta 

potential of AgNP-SP has been determined by DLS. 

A negative potential value supports long term 

stability, good colloidal nature and high dispersity of 

 
 

Fig. 2 — FT-IR analysis of silver nanoparticle based Quillaja 

saponaria bark extract (AgNP-SP). (FT-IR of (A) crude extract 

(SP); and (B) AgNP-SP. 

 

 
 

Fig. 3 — (A) Transmission Electron microscopic image; and (B) 

EDAX analysis of AgNP-SP 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/nanoparticle
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AgNPs due to negative-negative repulsion
19

. DLS 

measures the light scattered from a laser that passes 

through the colloid, and mostly relies on Rayleigh 

scattering from suspended nanoparticles. The 

modulation of scattered light intensity as a function  

of time is analyzed and the hydrodynamic diameter  

is determined. The size obtained from DLS is  

usually larger than transmission electron microscope 

which may be due to the influence of Brownian 

motion. 
 

Scanning electron microscopy 

Figure 6 illustrates the SEM studies of AgNP-SP. 

SEM studies provided further insight into the 

morphology and size of the AgNPs
20

. SEM is a 

surface imaging method fully capable of resolving 

different particle sizes, size distributions and surface 

morphology of synthesized nanoparticles.  
 

In vivo and in vitro venom neutralization assay of Quillaja 

saponaria bark extract and AgNP-SP 

The LD50 of VRV was found to be 1.75 µg. AgNP-

SP gave up to 2 fold protection against VRV induced 

lethality (MLD), 3 fold against edema (MED), 1.7 

fold against defibrinogenation (MDD), 1.5 fold 

against haemorrhage (MHD) and 2 fold against PLA2 

activity (Table 2). 
 

Neutralization of venom induced changes in serum 

biomarkers 

AgNP-SP conjugated with VRV gave 65 and 63% 

protection against venom induced rise in SGOT and 

SGPT.  

In similar studies, saponin extract conjugated with 

venom gave 42 and 58% inhibition of venom induced 

rise in SGOT and SGPT. AgNP-SP conjugated with 

VRV provided 48, 73 and 64% inhibition of viper 

 
 

Fig. 4 — X-ray diffraction of silver nanoparticle based Quillaja 

saponaria bark extract (AgNP-SP) 
 

 
 

Fig. 5 — (A) Dynamic light scattering of hydrodynamic diameter (74.4 nm); and (B) zeta potential (−8.55 mV) of AgNP-SP. 

 

 
 

Fig. 6 — (A) SEM pictures of silver powder granulates deposited on carbon strip and (B)SEM image of AgNP-SP 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/nanoparticle
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venom induced rise in uric acid, LDH and creatinine. 

Whereas in Group III saponin extract conjugated with 

venom gave upto 22, 33.28 and 45% safety against 

venom induced rise in uric acid, LDH and creatinine 

(Fig. 7). 
 

The present work attempts to investigate silver 

nanoparticle mediated saponin nanoparticles (AgNP-

SP) were synthesized and characterized. The colour of 

AgNP-SP was changed into dark yellowish-brown 

colour solution
21,22

. Transmission electron microscopy 

(TEM) showed measured typical particle size for 

AgNP-SP of 74.4 nm
23

. The Bragg’s reflections for 

AgNP-SP were (111), (200), (220) and (311) planes 

which confirms the face-centered cubic (FCC) 

crystalline structure of silver. FT-IR revealed peaks in 

the  array  of 3425 cm
−1 

 (O–H stretching),  2943 cm
−1 

(N–H stretching), 1733 cm
−1

 (C=O stretching),  

1639 cm
−1

 (C=C stretching), 1073 cm
−1

 (S=O, 646 cm
−1

 

(=C–Br bending). In the FT-IR spectra of AgNP-SP, 

3422 cm
−1

 and 2926 (O–H stretching), 2358 cm
−1

 

(O=C=O stretching), 1616 cm
−1

 (C=C stretching), 

1097 cm
−1

 (C–F stretching), 813 cm
−1

 (C–CL stretching), 

651 cm
−1

 (C–Br stretching) were evident. From the 

dynamic light scattering studies, the hydrodynamic 

diameter (74.4 nm) and zeta potential (−8.55 mV) of 

AgNP-SP were estimated. The EDAX validated that 

AgNP-SP silver was pure. In an earlier study, a silver 

nanoparticle obtained by reducing salts with solid 

dispersion of curcumin was used to counteract against 

the toxic (edematogenic/myotoxic) and neurotoxic 

Table 2 — In vivo and in vitro venom neutralization studies of Quillaja saponaria bark extract and AgNP-SP 

N=6 Group II 

VRV (µg) 

Group III 

VRV (µg) + SP (mg/kg body wt.) 

(fold of protection, P/NP) 

Group IV 

VRV (µg) + AgNP-SP (1.5 mg/kg body wt.) 

(fold of protection) 

Minimum lethal dose 

(MLD) (i.v.) 

VRV (2 µg) 

[1 MLD] 

VRV (2 µg) + SP (4 mg/kg body wt.) (1 fold, P) 

VRV (4 µg) + SP (4 mg/kg body wt.) (2 fold, NP) 

VRV (2 µg) + SP (1.5 mg/kg body wt. (1 fold, P) 

VRV (4 µg) + SP (1.5 mg/kg body wt.) (2 fold, NP) 

VRV (6 µg) + SP (1.5 mg/kg body wt.) (3 fold, NP) 

Minimum lethal dose 

(MLD) (s.c) 

VRV (15 µg) 

[1 MLD] 

VRV (15 µg) + SP (4 mg/kg body wt.) (1 fold, P) 

VRV (25 µg) + SP (4 mg/kg body wt.) (1.67 fold, P) 

VRV (30 µg) + SP (4 mg/kg body wt.) (2 fold, NP) 

VRV (15 µg) + SP (1.5 mg/kg body wt.) (1 fold, P) 

VRV (25 µg) + SP (1.5 mg/kg body wt.) (1.67 fold, P) 

VRV (30 µg) + SP (1.5 mg/kg body wt.) (2 fold, P) 

VRV (35 µg) + SP (1.5 mg/kg body wt.) (2.33 fold, NP) 

Minimum edema dose 

(MED) 

VRV (1 µg) 

(1 MED) 

VRV (1 µg) + SP (4 mg/kg body wt.) (1 fold, P) 

VRV (2 µg) + SP (4 mg/kg body wt.) (2 fold, P) 

VRV (3 µg) + SP (4 mg/kg body wt.) (3 fold, NP) 

VRV (1 µg) + SP (1.5 mg/kg body wt.) (1 fold, P) 

VRV (2 µg) + SP (1.5 mg/kg body wt.) (2 fold, P) 

VRV (3 µg) + SP (1.5 mg/kg body wt.) (3 fold, P) 

VRV (4 µg) + SP (1.5 mg/kg body wt.) (4 fold, NP) 

Minimum defibrination 

dose (MDD) 

VRV (1.75 

µg) 

[1 MDD] 

VRV (1.75 µg) + SP (4 mg/kg body wt.) (1 fold, P) 

VRV (2.5 µg) + SP (4 mg/kg body wt.) (1.4 fold, P) 

VRV (3 µg) + SP (4 mg/kg body wt.) (1.71 fold, NP) 

VRV (1.75 µg) + SP (1.5 mg/kg body wt.) (1 fold, P) 

VRV (2.5 µg) + SP (1.5 mg/kg body wt.) (1.4 fold, P) 

VRV (3 µg) + SP (1.5 mg/kg body wt.) (1.71 fold, P) 

VRV (3.5 µg) + SP (1.5 mg/kg body wt.) (2 fold, NP) 

Minimum hemorrhagic 

dose (MHD) 

VRV (10 µg) 

[1 MHD] 

VRV (10 µg) + SP (4 mg/kg body wt.) (1 fold, P) 

VRV (15 µg) + SP (4 mg/kg body wt.) (1.5 fold, NP) 

VRV (10 µg) + SP (1.5 mg/kg body wt.) (1 fold, P) 

VRV (15 µg) + SP (1.5 mg/kg body wt.) (1.5 fold, P) 

VRV (20 µg) + SP (1.5 mg/kg body wt.) (2 fold, NP) 

PLA2 VRV (0.1 µg) 

[1 unit] 

VRV (0.1 µg) + SP (4 mg/kg body wt.) (1 fold, P) 

VRV (0.2 µg) + SP (4mg/kg body wt.) (2 fold, NP) 

 

VRV (0.1 µg) + SP (1.5 mg/kg body wt.) (1 fold, P) 

VRV (0.2 µg) + SP (1.5 mg/kg body wt.) (2 fold, P) 

VRV (0.3 µg) + SP (1.5 mg/kg body wt.) (3 fold, NP) 

[P: Protection; NP: No Protection; VRV: Vipera russelli venom; SP: ;Saponin extract. 

 

 
 

Fig. 7 — VRV induced rise in (A) serum uric acid (mg/dL) and creatinine (mg/dL); (B) serum LDH (U/L); and (C) serum SGOT (U/L) 

and SGPT (U/L). [Neutralization by saponin (SP), Silver nanoparticles of saponins (AgNP-SP) and antivenom (AVS). aP <0.05 when 

compared Gr. II with Gr. III, abP <0.05 when compared Gr.  II with Gr. IV, and abc P <0.05 when compared Gr. II with Gr. V] 
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effects of Philodryas olfersii venom
24

. In a report; 

Gomes et al. (2010) corroborated the venom 

inhibiting activity of Indian medicinal plants
25

. The 

whole seed extract of Srychnos nux vomica in low 

doses could effectively neutralize Daboia russelli 

venom mediated pathology
26

. In another study, 

Canthium parviflorum, a traditional plant used in 

treatment of snakebite could effectively ameliorate 

saw scaled viper venom induced edema and 

phospholipase A2 activity
27

. 
 

In the studies with serum biomarkers, AgNP-SP 

conjugated with VRV gave 65 and 63% protection 

from venom mediated elevation in SGOT and SGPT. 

AgNP-SP conjugated with VRV provided 48, 73 and 

64% inhibition of viper venom mediated elevation in 

uric acid, LDH and creatinine.  
 

This is the first report of antivenom potential of 

silver nanoparticle based saponin nanoconjugate 

(AgNP-SP). In Group V, antivenom provided 

significant inhibition of venom induced rise in uric 

acid (70%), creatinine (78%), LDH (83%), SGOT 

(75%) and SGPT (65%). In Group IV and V which 

are treated with AgNP-SP and antivenom 

respectively, AgNP-SP and antivenom provided 

comparable protection in venom-induced rise in uric 

acid, creatinine, LDH, SGOT and SGPT. Therefore, 

AgNP-SP can be a candidate molecule with promising 

antivenom potential. Further investigation may 

validate the findings and mode of action of AgNP-SP.  
 

Snakebite envenomation is a debilitating condition 

that was lately re-included as a neglected tropical 

disease (NTD), affecting millions of people in tropical 

and subtropical areas globally. Improvement in the 

restorative approaches to envenomation is imperative 

to reduce the morbidity and mortality effects of this 

NTD. Antivenoms have been used to treat snake 

envenoming for more than a century. However, the 

effectiveness of antivenom therapy in preventing or 

reducing the local tissue damage in snake envenoming 

is not well-supported by current evidence
28

.The 

present study is endeavoured to investigate the 

therapeutic potential of AgNP-SP in ameliorating 

venom induced pathophysiology. 

 

Conclusion 

In the present study, we synthesized silver 

nanoparticles AgNP-SP optimally using the soap bark 

tree or Quillaya, Quillaja saponaria and characterized 

it by UV–Vis, FT-IR, XRD, TE and SEM studies. We 

have further investigated the neutralization of Vipera 

russelli venom induced lethality, hepatoxicity, 

myotoxicity and nephrotoxicity through in vitro and 

in vivo models. The AgNP-SPs have shown 

significant protection comparable to antivenom 

against venom induced pathophysiology. Therefore, 

further work is warranted to develop this compound as a 

novel treatment therapy against snake envenomation. 
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