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INTRODUCTION 

Inflammation is a physical response acts through 
various mechanism and protects against injury, 
infection, and stress. Oxidative stress that occurs 
in inflammation causes tumor progression, 
risk of atherosclerosis and coronary heart 
disease, lesions of Alzheimer’s disease, and 
promote insulin resistance and diabetes [1-3]. 
As inflammation is a key cause, treatment of 
the inflammatory condition may be an effective 
therapeutic approach. Important medicines for 
treating the inflammation belong to NSAID and 
steroids category have severe adverse effects, so 
there is need to search for alternative from herbals 
with less adverse effect [4-5]. Therapeutic effects 
of herbal medicine is due to active secondary 
metabolites [6] conversely most of these active 

secondary components have less solubility 
leading to low permeability and bioavailability, 
improved systemic clearance [7], so required 
unnecessarily high dose administration 
for particular action [8]. Application of 
nanotechnology to herbal drugs may lead to 
the development of nano herbal products, 
which may enhance solubility, bioavailability, 
pharmacological action and sustained delivery, 
also protect from toxicity, physical and chemical 
degradation [9]. At nanoscale scale (1–100 
nm), materials exhibit some unusual new 
properties which can’t be defined with classical 
laws of physics [10,11]. These properties have 
paying attention of researchers from every 
science field including biology and medicine 
[10]. Amongst available nanoparticles, silver 
nanoparticles are non-toxic to human health 
[12] and possess anti-inflammatory [5], antiviral 
[13], and antibacterial [14] activities, so being 
an excellent choice in the medical field [15]. 
A precatorius is a woody twinning plant with 
various pharmacological actions as anti-diabetic 
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The aim of the present study was to develop nano formulation of Abrus precatorius root extract (NE-AP) and 
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so can be used for management of anti-inflammatory activity with improved permeability.
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[16], anti-oxidative [17], neuroprotective, anti-
viral [18], neuromuscular, anti-convulsant, anti-
epileptic, immune-modulating, abortifacient, 
[11,19] anti-implantation [20,21], anti-helmintic, 
anti-depression [22], anti-inflammatory [22,23]. 
Abrus precatorius root extract reported to 
contain biologically active secondary metabolites 
as abrol, abrasine, precasine and precol [24,25], 
abraline, abricin, abrusgenic acid, anthocyanins, 
campesterol, cycloartenol, delphinidin, gallic-
acid, trigonelline, hypaphorine [26,27] P 
coumaroylgalloyl glucodelphinidin, delphinidin, 
picatorine, precatorine [28], isoflavonoids and 
quinones-abruquinones A, B, C, D, E, F [29], O, G, 
abruslactone a, [30,31], Triterpenoids, saponins 
[32] glycyrrhizin [33] and oleanolic acid and 
abrusosides A, B, C, D 33 and new flavonoid 
7,5-dihydroxy-6,49-dimethoxy isoflavone 
7-O-b-D- galactopyranoside [34]. The present 
study was undertaken to investigate the anti-
inflammatory activity of Nano formulation 
prepared from Abrus precatorius (NE-AP) root 
extract. 

MATERIALS AND METHODS

Plant collection, identification and extraction of 
Abrus precatorius

Abrus precatorius roots were collected from 
Vikarabad, Hyderabad, Telangana. Crude plant 
material was identified and authenticated by 
Dr. P. Suresh Babu, Botanist, (Voucher specimen 
no., APS-6), Government Degree College, 
Kukatpally Hyderabad (T.S.), and India. Abrus 
precatorius crude plant material was cleaned, 
shade dried and coarsely powdered. Powdered 
crude material was subjected to soxhlation with 
methanol and crude methanol extract was dried 
and stored for further use. 
Preparations of nano emulsion of Abrus precatorius 
root extract (NE-AP)

Abrus precatorius root extract was added in 
Tween 80 (surfactant; 2 wt% prepared in 
deionised water). Aqueous solution AgNo3 
(2.13Mm, 0.362g) was added drop wise Abrus 
precatorius extract solution with sonication 
(Probe sonicator-HD 2070, Source - Bandelin 
Sonopuls, Germany). The reaction mixture 
was subjected to continuous stirring at room 
temperature for 2 h to form dark brown emulsion 
[NE-AP] contained silver particle [35].
Characterization of Nano emulsion Abrus precatorius 
root extract (NE-AP)

Particle Size Distribution, poly dispersity index 
(PDI) and Zeta potential

The NE-AP was analyzed for its particle size, PDI 
(particle homogeneity in the dispersion), and 
zeta potential using Zetasizer (Nano ZS, Malvern 
Instruments, Malvern, UK). The particle size was 
measured by Particle size analyser (Nanotrac 
wave, Model: - W-3275, Microtrac, USA) using 
dynamic light scattering technique.
Entrapment efficiency

The entrapment efficiency of NE-AP was 
determined by sonicating NE-AP at 20,000 RPM 
for 20 minutes. Aliquots of above solutions 
(0.1mL, 0.2mL, 0.3mL, 0.4mL and 0.5mL) 
were taken and diluted upto 10 mL. Resultant 
concentrations were centrifuged at 1500 RPM 
for 20 minutes. The aliquot of supernatant was 
measured by UV/visible spectrophotometry at 
418 nm [36]. Entrapment efficiency (%) was 
calculated using this formula: % Entrapment 
efficiency = (Total amount of drug−free drug in 
supernatant)/Total amount of drug×100.
Morphological Analysis by Scanning Electron 
Microscopy (SEM) [37] 

Scanning electron microscopy was performed 
at high magnifications, generates high-resolution 
images, and precisely measures very small 
features and objects. The surface morphological 
characteristics and particle size of NE-AP were 
carried out using a scanning electron microscope 
(Hitachi-S 3400N) at an acceleration voltage of 10.0 
kV. SEM analysis was done in Central Analytical 
facility-University college of Technology, Osmania 
University, Hyderabad, Telangana, India.
Zeta potential 

The zeta potential of the Nano particles was 
determined with a Zetasizer NanoZS instrument 
from Malvern Co. Ltd., UK equipped with a He-Ne 
laser. Zeta potential values are determined from 
the electrophoretic mobility of the particles with 
the laser Doppler technique. The samples were 
dispersed in milli Q water with a pH of 5.7
Differential scanning calorimetry (DSC) [38]

DSC is a productive technique used for evaluation 
of thermal properties of NE-AP. NE-AP was 
subjected to heating rate of 10°C/min from 
40°C to 300°C; the heat absorbed or evolved 
was recorded as exotherm or endotherm. DSC 
analysis was done in Central Analytical facility-
University college of Technology, Osmania 
University, Hyderabad, Telanagana, India.
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UV–vis spectrophotometry 

UV/visible absorption spectra of NE-AP was 
measured with UV/visible spectrophotometer 
Cary300 (Agilent). 
X-ray diffraction (XRD)

XRD analysis of NE-AP was performed using PAN 
anlytical's X-ray diffractometer equipped with 
X'Celerator high speed detector. XRD analysis 
was done in Central Analytical facility-University 
college of Technology, Osmania University, 
Hyderabad, Telanagana, India.
Animals

Wistar rats weighing about 160-180 g were 
procured from Jeeva Life sciences, Uppal, 
Hyderabad for present experimental study and 
under standard conditions of temperature (23 
± 20c) humidity and dark-light cycle. The data 
protocol was approved by the IAEC (Institutional 
Animal Ethical Committee Reg. No.1175/PO/
Re/S/08/CPCSEA) of CPCSEA (Committee for 
control and supervision of experimentation on 
animals).
Anti-inflammatory activity
Carrageenan-induced rat paw edema

The anti-inflammatory activity of Nano emulsion 
Abrus precatorius root extract (NE-AP) was 
evaluated by carrageenan-induced rat paw 
oedema method [39]. Wistar albino rats (160-
180g) were used in the present rat paw oedema 
assay. The rats were divided into 5 groups of 6 
animals each. Group I animals were given normal 
saline, Group II animals were treated with 
carragenan (1%w/v) in saline in the subplanter 
region of the right hindpaw, Group III and Group 
IV animlas were treated with NE-AP at 50 mg/
kg bd.wt p.o. &100 mg/kg bd.wt. p.o., Group V 
animals were administered Indomethacin (10 
mg/kg, bd. wt., p.o.) considered as standard. 

Carrageenan suspension (0.1 mL of 1% w/v s.c.) 
was injected into plantar surface of the right hind 
paw after 1 h and paw volume was measured 
using the plethysmometer at 60, 120, 180 and 
240 min post carrageenan injection.

The anti-inflammatory activity was calculated by 
using the relation 

% inhibition of edema = T−T0T×100 

T: Thickness of paw in control group; T0: 
Thickness of paw edema in the test compound 
treated group.

Formalin –induced rat paw edema 

NE-AP was evaluated for formalin-induced rat 
paw edema with method described by Winter et 
al. [39] Wistar albino rats (160-180g) were used 
in the present rat paw oedema assay. The rats 
were divided into 5 groups of 6 animals each. 
Group I animals were given normal saline, Group 
II animals were treated with formalin (2 % w/v/
kg bd. wt.) in saline in the subplanter region 
of the right hindpaw, Group III and Group IV 
animals were treated with NE-AP at 50 mg/
kg bd.wt p.o. &100 mg/kg bd.wt. p.o., Group V 
animals were administered Indomethacin (10 
mg/kg,bd. wt., p.o.) considered as standard. 
Formalin (2 % w/v s.c.) was injected into 
plantar surface of the right hind paw after 1 
h and paw volume was measured using the 
plethysmometer at 60, 120, 180 and 240 min 
post formalin injection.
Effects in cotton pellet granuloma

Wistar rats were divided into four groups of six 
animals each. After shaving the groin region, 
experimental animals were anaesthetized with 
light ether anesthesia. Sterile pre-weighed 
cotton pellets (30  ±  1 mg) were implanted in the 
groin region of animal through a single needle 
incision. Group I animals were given normal 
saline, Group II and Group III animals were 
treated with NE-AP at 50 mg/kg bd.wt p.o. &100 
mg/kg bd.wt. p.o. respectively and Group IV 
animals were treated with indomethacin10mg/
kg bd.wt. for seven consecutive days from the 
day of cotton pellet implantation. Animals were 
anaesthetized on the 8th day; the cotton pellets 
were removed surgically and made free from 
extraneous tissues. After 24h of incubation at 
37 0C, pellets were dried in an oven at 60 0C to 
constant weight. The increase in the dry weight 
of the pellets was considered as a measure of 
granuloma formation [40,41].
Statistical analysis 

The results were expressed as mean  ±  SEM. 
Statistical data analysis was done by one way 
analysis of variance (ANOVA) followed by 
Dunnett’s multiple comparison test. Graph Pad 
Prism version 8.0 for Windows was used for 
statistical calculation.

RESULTS AND DISCUSSION

The present research work was aimed to 
formulate Abrus precatorius root extract 
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nanoformulation (NE-AP) for the evaluation of 
anti inflammatory activity. Abrus precatorius 
roots were extracted by soxhlation with 
methanol and methanolic extract was used in 
formulation. Nanoemulsion of Abrus precatorius 
was formulated to increase biological activity 
with increase in solubility and permeability as 
secondary metabolites are associated with slow 
and insufficient absorption with inconsistent 
bioavailability. Formulated nanofoemulation 
(NE-AP) was characterised for its particle size, 
particle size distribution, zeta potential and 
morphological features with SEM. Their SEM 
images revealed the particle size of NE-AP within 
the accepted range of nanoparticles. The average 
Particle size, PDI and zeta potential for NE-AP 
nanoformulation were found to be 0.035 nm, 60 
%; 0.107, and -23mV respectively (Figures 1 and 
2). 

The poly dispersity index values represent the 
average uniformity of a particle solution. Large 
PDI values ranged 0.107 ± 0.04 (60 %) represent 
particle size distribution as well as the stability 
of the nano formulation. Zeta potential shows the 
charge on the particle surface which indicates 
the physical stability of dispersed systems. 
Zeta potential of NE-AP was -23mV indicating 
that the nanoparticles have a anionic charge 
(Figure 2).Nanonisation of herbal extracts can 
lead towards increase in dissolution velocity, 
wetting, particle surface area and saturation 

solubility. This may in turn bring about more 
bioavailability due to enhanced in vivo release 
as only solubilised particles can be absorbed 
through lipophilic cellular membranes [42]. 
These nanostructure systems might be able to 
potentiate required action of herbal extracts, 
reducing the necessary dosage, side effects and 
improved biological activity. Scanning electron 
microscopy was performed to study surface 
morphology of NE-AP, which revealed their 
smooth texture, spherical shape and smooth 
topology (Figure 3).

DSC is a productive technique used for evaluation 
the thermal properties of NE-AP formulation. 
The thermogram of NE-AP (Figure 4) exhibited 
endotherm at 330.1°C and 336.8°C. This is 
may be due to the conversion of secondary 
metabolites from crystalline to amorphous form. 
The percentage drug entrapment efficiency was 
calculated for NE-AP and was found to be 46%. 
Further XRD pattern of NE-AP was done; clearly 
indicated diffraction peaks appeared at 32°, 41° 
and 67° (Figure 5).

In acute carrageenan and formalin induced 
inflammation model significant decrease in paw 
volume was observed in NE-AP treated animals 
at dose 50 and 100 mg/kg bd.wt. When results 
were compared with disease control (P<0.01, 
P<0.05) and standard group(P<0.01, P<0.05) 
treated with indomethacin at dose 10 mg/kg 
(Tables 1 and 2).

Figure 1: Particle size analysis of NE-AP formulation using Nanotrac.
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Figure 2: Zeta potential of NE-AP formulation.

Figure 3: SEM images of NE-AP.

Figure 4: Differential scanning calorimetry thermo gram of NE-AP formulation.

 

Figure 5: XRD pattern of NE-AP formulation.
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Dose 100 mg/kg bd. wt of NE-AP was found to 
be more potent as compared with 50 mg/kg bd. 
wt. In cotton pellet granuloma, dry weight of 
cotton pellet granuloma was 24.21 mg, 19.02 
mg and 16.02 mg in NE-AP (50 mg/kg bd. wt.), 
NE-AP (100 mg/kg bd. wt.) and indomethacin 
treated group respectively. Significant (P<0.01) 
decrease in granuloma was observed in NE-AP 
(50 mg/kg bd. wt.), NE-AP (100 mg/kg bd. wt.) 
and indomethacin treated group (Table 3). 

NE-AP showed significant anti-inflammatory 
activity with carragenan induced, formalin induced, 
and cotton pellet granuloma, hence can be used in 
treatment of acute and subacute inflammation. As 
preliminary Phytochemical analysis showed the 
presence of flavonoids, triterpenoids, steroids and 
tannins. Triterpenoids, Flavonoids and steroids are 
reported to release elastase by human neutrophils 
which indicate anti-inflammatory activity [43-
45]. Anti-inflammatory activity of NE-AP might 
be due to inhibition of chemical mediators viz. 
prosthaglandin.

CONCLUSION

In conclusion, the present study indicates Nano 
formulation of Abrus precatorius root extract 

(NE-AP) showed anti-inflammatory action 
similar to indomethacin, So NE-AP can be used 
in the management of acute and subacute 
inflammation. 
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