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ABSTRACT 
The current study was planned to analyze the effect of Pyrazole and Fipronil on renal function of growing chicken and 
treatment with Ascorbic acid and Silver nanoparticles. Chicks weighing 60-70 g, aged 7-10 days were obtained from 
Hatchery used for the study and divided into 9 groups. Doses were given orally on daily basis for 4 weeks. Group I was 
control group (0.9% NaCl). Group II was given pyrazole (25mg/kg body weight (b.w); Group III was given nanoparticles 
20μl per animal. Group IV was given pyrazole (25mg/kg b.w) and ascorbic acid (250mg/kg b.w). Group V was given 
Ascorbic acid (250mg/kg b.w). Group VI was given Fipronil (4.5mg/kg b.w). Group VII was given Fipronil (4.5mg/kg 
b.w) and Ascorbic Acid (250mg/kg b.w). Group VIII was given Silver Nano particles 20μl per animal and Fipronil 
(4.5mg/kg b.w). Group IX was given Silver nano particles 20 μl per animal and Pyrazole (25mg/kg b.w). After last dose 
animals were dissected. Serum was separated to be used for RFT and kidney tissues were separated for histology. Results 
showed slight increased body weight in pyrazole (p<0.0001) and significantly decreased in fipronil (p<0.623) treated 
groups while urea, creatinine and uric acid level had increased significantly (p<0.0001). Groups treated with Ascorbic acid 
(p<0.0001) and Silver nanoparticles (p<0.05) showed increased body weight and the level of urea, creatinine and uric acid 
was almost same as control group (p<0.0001). There was strong correlation between urea, creatinine and uric acid. The 
study indicates that Pyrazole and Fipronil are toxicants, treatment with Ascorbic acid and Silver nanoparticles reduced 
toxicity in chick kidney. 
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INTRODUCTION 
Pyrazole 
Ludwig Knorr coined the word "pyrazole" in 1883. The 
family of simple aromatic ring organic compounds known 
as pyrazoles belongs to the heterocyclic series and is 
distinguished by its five-membered ring structure, which is 
made up of two nitrogen atoms in neighboring places and 
three carbon atoms. Despite being uncommon in nature, 
they are categorized as alkaloids due to their composition 
and pharmacological effects on humans. 1-pyrazolyl-
alanine, the first naturally occurring pyrazole, was extracted 
from watermelon seeds in 1959 (Eicher et al., 2003; Alam 
et al., 2015). Because of the potential for severe adverse 
effects (such as agranulocytosis), several pyrazole 
derivatives have been removed from clinical use or advised 

to be handled with care (Bakke et al., 1984; Moura et al., 
2017). 
Pyrazole Derivatives 
There are many types and derivatives of pyrazole like 
Fipronil. More than forty nations and regions reported 
fipronil in chicken eggs in 2017, which was deemed a 
worldwide food safety crisis (Ruzza et al., 2020; Chen et 
al., 2021; Zhang et al., 2023). Since its introduction by the 
French company Rhone-Poulenc in 1993, fipronil has been 
a wide ranging Phenyl pyrazole pesticide utilized in 
veterinary and agricultural sectors for the protection against 
ticks, lice, fleas, termites, root worms, beetles, and 
cockroaches (Chaguri et al., 2016; Zhang et al., 2023; 
Corrias et al., 2021). In order to determine how 
environmental pollutants, such as pesticides, alter 
immunological responses, chickens are a useful animal 



 Protective Effects of Ascorbic Acid and Silver Nanoparticles against Pyrazole and Fipronil-Induced Kidney Toxicity in 
Gallus domesticus: A Comparative Study 

IJDDT, Volume 16 Issue 23s, 2026 Page 91 

 

model for immune toxicological risk assessment (Adhikari 
et al., 2014). Fipronil and its metabolite residues have been 
found in a number of global chicken monitoring surveys 
(Merwe et al., 2019; Corrias et al., 2021).  
Ascorbic Acid 
In human tissue, vitamin C, often known as ascorbic acid, 
is the most abundant, usually water-soluble nonenzymic 
antioxidant (Traikovich et al., 1999; Ravetti et al., 2019). 
Water-soluble antioxidant ascorbic acid, commonly known 
as vitamin C, helps body to absorb iron and forms collagen 
in blood vessels, muscles, bones, and cartilage (Bera et al., 
2010; Khan et al., 2013). Ascorbic acid (AA), one of the 
antioxidant vitamins, may have cytoprotective benefits by 
reducing reactive oxygen species (ROS), according to many 
experimental investigations (Taha et al., 2004; Korkmaz 
and Kolankaya, 2009). By reducing the activity of free 
radicals caused by lead, vitamin C supplementation helped 
to partially lessen the adverse consequences of lead on 
kidney and liver of quail (Almansour et al., 2008; Heriba et 
al., 2020; Hassan et al., 2023). While AA has been shown 
to lessen oxidative stress caused by ischemia and repefusion 
in cardiac or hepatic tissues of rats (Molyneux et al., 2002; 
De Tata et al., 2005; Korkmaz and Kolankaya, 2009). 
Silver Nano Particles 
Nanosilver's broad spectrum of antibacterial activity allows 
it to inhibit the development of both Gram-positive and 
Gram-negative bacteria, including Escherichia coli, 
Pseudomonas aeruginosa, and Staphylococcus aureus. 
(Birla et al., 2009; Yu et al., 2013).  Additionally, nanosilver 
works well as a fungicide. Many common fungal strains, 
such as Aspergillus fumigatus, Mucor, Saccharomyces 
cerevisiae, and Candida tropicalis, can be killed by AgNPs 
(Wright et al., 1999; Yu et al., 2013). AgNPs were 
investigated to provide a next-generation cancer diagnostic 
and treatment tool (Huy et al., 2020; Takac et al., 2023). 
AgNPs may prevent cancer cells from growing and 
surviving, according to many in vivo and in vitro 
investigations. AgNPs may cause necrosis and death by 
altering the ultrastructure of cancer cells, generating ROS, 
and damaging DNA (Muhamad et al., 2022; Takac et al., 
2023). 
The current study was carried out to investigate the 
nephrotoxicity cause by exposure of pyrazole and fipronil 
in chicken and its treatment ascorbic acid and AgNPs. 
Materials and Methods 
Broiler chicks (Gallus domesticus, 7-10 days old, 60-70g) 
were obtained from Hatchery in Rawalpindi. The animals 
were divided into 9 groups (n=10 each) and treated orally 
for 4 weeks. Groups were as follows: Group I Control 
treated with 0.9% NaCl solution; 
Group II given Pyrazole at the dose of 25 mg/kg body 
weight; Group III given nano particles 20 μl per animal; 
Group IV given pyrazole 25 mg/kg body weight and 
ascorbic acid 250 mg/kg body weight; Group V Ascorbic 
acid 250 mg/kg body weight; Group VI were given fipronil 
4.5 mg/kg body weight; Group VII fipronil 4.5mg/kg and 
ascorbic acid 250 mg/kg; Group VIII Silver Nano Particles 
20 μl and Fipronil 4.5 mg/kg body weight; Group IX were 
given pyrazole 25mg/kg body weight and nanoparticles 20 
μl per animal. Pyrazole was obtained from Macklin (China). 

Fipronil (80%) from Bayers, Lahore Pakistan. Ascorbic 
acid was obtained from Sigma Aldrich USA also from 
Rawalpindi and Nano particles were provided by courtesy 
of Virtual university of Pakistan.  
Animals were weighed before the start of dose 
administration and doses were given according to the body 
weight and administered daily. On the last day, chicks were 
sacrificed using chloroform anesthesia. Blood was collected 
from the heart, centrifuged at 3000 rpm for 5 minutes, and 
serum was separated. Kidneys were washed with saline, and 
processed for histology. 
Serum creatinine, urea and uric acid were estimated using 
Microlab 300 (ELITECH, Switzerland) based on 
spectrophotometry. Kidneys were fixed in formalin, 
sectioned, stained with eosin and hematoxylin and 
examined under a trinocular digital microscope for 
nephrotoxic changes. 
Data were analyzed in SPSS version 28.0 using one-way 
ANOVA, followed by post hoc tests (LSD/Tukey). 
Correlation analysis was also performed. The change in 
body weight among different groups was analyzed by one 
way ANOVA with the help of LSD and TUKEY’s test. 
 
RESULTS  
Effects on Body Weight 
Body weight of chicks of all groups were recorded weekly 
during the experiment. Most rapid growth rate was 
observed between week 2 and 3 in control (P, 0.0001), silver 
nanoparticle treated (p<0.05), pyrazole treated group 
(p<0.0001) and pyrazole and ascorbic acid treated group 
(p< 0.0001). In ascorbic Acid treated group mean weight 
significantly increased throughout the studied times of 4 
weeks (P< 0.0001). In firpronil treated group significant 
growth was not observed in week 3rd and 4th. As F= 0.617 
and (P > 0.05). In Fipronil and Ascorbic Acid treated group 
the weight significantly increased during the study period 
of 4 weeks (P > 0.05).  In silver NanoParticles and Fipronil 
treated group no significant difference was observed in the 
mean weight of 4 groups (P>0.05). In Silver Nanoparticles 
and Pyrazole treated group the weight significantly 
increased throughout the studied time of 4 weeks (p < 
0.0001) (Table 1). 
Renal Functions tests 
Results showed that urea levels in control group were 
6.76±0.86 mg/dl.  Urea level in pyrazole and fipronil treated 
groups were significantly high compared to control group 
suggesting renal injury or malfunction. The treatment with 
Ascorbic Acid as well as nano particles lowered urea level 
compared to pyrazole and fipronil treated groups suggesting 
a protective effect. Mean serum urea level in Fipronil  and  
Ascorbic Acid treated group were 7.46±1.37 mg/dl which 
were very close to control group suggesting protective 
effect against renal toxicity (F= 15.22; p < 0.0001) (Table 
2). 
Mean Serum creatinine level in pyrazole and Fipronil 
treated group were significantly high compared to control 
group (p<0.0001) suggesting renal injury or malfunction. 
The treatment with ascorbic acid as well as nano particles 
lowered creatinine level compared to pyrazole and fipronil 
treated groups suggesting a protective effect. The creatinine 
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level of fipronil and ascorbic acid treated group  and silver 
nano particles and Fipronil treated group were very close to 
control group suggesting protective effect against renal 
toxicity (sp<0.0001) (Table 2).. 
Results showed that uric acid level in control group were 
9.50±1.74 mg/dl. Uric acid level in Pyrazole and Fipronil 
treated groups were significantly high compare to control 
group (p<0.0001) suggesting renal injury or malfunction. 
The treatment with ascorbic acid as well as nano particles 
lowered uric acid level compared to pyrazole and fipronil 
treated groups suggesting a protective effect. The uric acid 
level of fipronil and ascorbic acid treated group  were very 
close to control group similarly silver nano particles and 
pyrazole treated group suggesting protective effect against 
renal toxicity (F=10.748; p<0.0001) (Table 2). 
Correlation between different kidney Parameters 
Urea mean significantly correlated with creatinine (r= 
0.723; p<0.0001). This indicates that creatinine tends to rise 
as urea increases. Urea mean strongly correlated with uric 
acid (r= 0.635; p< 0.0001). That showed increase in urea 
tends to increase uric acid level (Table 3). 
Renal Tissue Histology  
The histology of kidney tissues was performed using 
hematoxyline and eosin staining. In control group cellular 
architecture of renal tissue was normal. There were no overt 
signs of necrosis, dilatation, or degeneration; the cuboidal 
epithelial lining of the proximal and distal convoluted 
tubules were normal. In pyrazole treated group, there were 
indications of cellular necrosis, vacuolization and loss of 

epithelial integrity in the renal tubules. Silver nanoparticles 
group showed intact tubular epithelium. In architecture, 
glomeruli were conspicuous and comparatively typical. No 
obvious symptoms of glomerular necrosis or atrophy were 
observed. In pyrazole and ascorbic acid group glomeruli 
seemed to be more or less typical, with less congestion and 
clear Bowman's gaps. This implied that ascorbic acid 
assisted in preserving or repairing the kidney filtration 
units. In ascorbic acid group glomeruli appeared well-
defined and intact. Bowman's gaps were apparent and 
uncompressed, indicating a robust filtering system (Figure 
1).  
In fipronil treated group there was clear tubular epithelial 
degeneration; the cells appeared larger and have 
eosinophilic or vacuolated cytoplasm. Some of the tubular 
lumina were dilated, that might indicate necrosis or early 
atrophy. In fipronil and ascorbic acid treated group, renal 
tubules frequently retained their native form with reduced 
epithelial breakdown as compared to slides in fipronil 
treated group cytoplasmic granulation and vacuolization, 
were significantly reduced. In fipronil and silver 
nanoparticles treated animal group tubular epithelial cells 
were somewhat preserved. There was less tubular cell 
vacuolation, necrosis, and degeneration than in animal 
exposed to fipronil only. In silver nanoparticles and 
pyrazole group, kidney tissue mild histological changes, 
such as tubular degradation, glomerular shrinkage, and 
inflammatory infiltration (Figure 2). 

 

 
*** = Highly significant (p<0.0001);  * = Mild significant (p<0.05) 
 

Table 2 Renal function tests in differently treated animal groups 

Group 
Nos. Groups Urea (mg/dl) (p< 

0.0001) 

Creatinine 
(mg/dl) (p< 
0.0001) 

Uric acid (mg/dl) 
(p< 0.0001) 

1 Control 6.76±0.86a 0.33±0.66b 9.50±1.74 

2 Pyrazole 23.4±0.63 0.45±0.01 14.0±0.81 

3 Nano Particles 13.4±1.73** 0.33±0.03b 8.30±1.21ns 
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4 
Pyrazole & Ascorbic 
Acid 15.9±0.61** 0.22±0.04** 8.20±.734ns 

5 Ascorbic Acid 15.2±3.15** 0.19±0.02** 9.07±1.06ns 

6 Fipronil  28.1±3.15 0.56±0.04 18.9±0.84 

7 
Fipronil & Ascorbic 
Acid  7.46±1.37a 0.20±0.05** 10.2±1.36* 

8 AgNPs and Fipronil 9.40±1.87ab 0.18±0.03** 9.10±0.85ns 

9 AgNPs and Pyrazole 17.16±0.58* 0.33±0.17b 5.80±0.23** 

a: gnificantly different from Control group 
b:  Significantly different from Fipronil group 
*** Highly significant (p<0.0001); ** Significant (p<0.01); * Mild significant (p<0.05) 
 

Table 3. Correlation across different parameters. 
Parameters Corelate to Correlation 

Cofficient (r) 
P value 

Urea  Creatinine 0.723 0.0001*** 
Urea  Uric Acid 0.635 0.0001*** 
Creatinine  Uric Acid 0.643 0.0001*** 

*** = Highly Significant (p<0.0001) 
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Figure 1: Histology of kidney tissue of animals exposed to different treatments 

Fig A: Showing Control Group; Fig B: Showing Pyrazole Group;  

Fig C: Showing Silver Nano Particle Group; 

Fig D: Showing Pyrazole and Ascorbic Acid Group; Fig E: Showing Ascorbic Acid Group 

 

 

 
Figure 2: Histology of kidney tissue of animals exposed to different treatments 

Fig F: Showing Fipronil Group; Fig G: Showing Fipronil and Ascorbic Acid Group;  

Fig H: Showing Fipronil and Silver Nano Particles Group;  

    Fig I: Showing Pyrazole and Silver Nano Particle Gro

DISCUSSION 
 Body Weight 
Researchers refers that when phenylpyrazole (fipronil) 
significantly decreased body weight (Khalil et al., 2019). 
Antioxidant like Vitamin C and ASA improved the growth 
and immunity (Ferronato et al., 2024). Poultry growth 
performance, feed intake, and food conversion ratio (FCR) 
are all positively affected by silver nano particles (Fouda et 
al., 2021). Silver nano particle also enhanced feed 
efficiency and growth performance (Khan et al., 2019). In 
our study, silver nanoparticles with pyrazole and fipronil 
improved body weight, showing protective effects. 
Renal functions 

Fipronil caused greater increase in urea, creatinine and uric 
acid than pyrazole, indicating severe nephrotoxicity (Bhatt 
et al., 2023). Based on the findings of Abdelgadir et al., 
(2020) findings, fipronil had a harmful effect on the liver, 
kidney and heart due to the pathological alterations in these 
organs (Abdelgadir et al., 2020). Animals treated with 
fipronil showed markedly elevated levels of creatinine, uric 
acid, and serum blood urea nitrogen (Uzunhisarcikli et al., 
2023). 
Currently, silver nanoparticles and ascorbic acid treated 
groups showed that kidney damage was prevented. In nano 
particles and ascorbic acid group urea, creatinine and uric 
acid level increased but up to accepted limit. It has been 
studied that without affecting broiler chickens liver and 
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kidney or feeding, nanoparticles coated on zeolite and with 
organic acid can be utilized as an additional supplement 
(Tavakoli et al., 2020). In present study, serum creatinine 
and uric acid levels significantly increased in ascorbic acid 
treated group. These findings shows that ascorbic acid has 
positive benefits and may lessen the nephrotoxicity of 
gentamicin (El-Sheshtawy et al., 2015).  
In pyrazole and ascorbic acid and fipronil and ascorbic acid 
treated groups normal urea level indicated that ascorbic acid 
has a protective role. Administering ascorbic acid reduced 
the morphological harm that paraquat toxicity caused to the 
liver and kidney in male adult rats (Awadalla 2012).  
In nanoparticles and fipronil and nano particles and 
Pyrazole treated group, urea, creatinine and uric acid level 
was increased but upto accepted limit which may explained 
that Nanoparticles may lower the toxicity caused due to 
pyrazole and fipronil. Additionally, Hendi (2011) 
demonstrated that silver nanoparticles improve wound 
healing by reducing inflammation, modulating certain liver 
and kidney processes and have antibacterial qualities. These 
findings have shed light on how silver works and offered a 
latest therapeutic approach for treating wounds in clinical 
settings (Hendi, 2011). Silver nanoparticles have been 
shown to boost immune responses and enhance livestock 
gut microbiota, which may lessen the requirement for 
antibiotics in animal husbandry (Frippiat et al., 2025).  
Histological Examination 
In our study, pyrazole and fipronil damaged the kidney 
tissues. Previously,   a research on fish (Qureshi et al., 2016) 
found that all treatment groups' kidney tissue had 
substantial histomorphological changes when exposed to 
sub-acute dosages of fipronil, as compared to the control 
group. The primary changes seen in the kidneys of animals 
given dosages of LQFM021 (Pyrazole compound), include 
glomerular shrinkage, hemorrhagic foci, and a decrease in 
Bowman's space (Moura et al., 2017).  Furthermore, mice 
given FPN 2.5, 5, and 10 mg/kg body weight, respectively, 
for 28 days showed notable histological changes in their 
brain and kidneys (Badgujar et al., 2015).  
Ascorbic acid supplementation reduced toxicity in the 
current study. In previous studies neurotoxicity of the 
pesticide combination and oxidative stress were 
considerably reduced by the vitamin C supplement (Robea 
et al., 2023). Ascorbic acid's antioxidant qualities probably 
lessened inflammation and oxidative damage that was 
dosage dependent (Reeves et al 2016). 
Kidneys from mice who received silver nanoparticles 
concurrently had little necrosis, decreased inflammatory 
infiltration, and preserved renal architecture. This is 
consistent with other research showing protective role of 
silver nanoparticles as they promote tissue regeneration, 
hence preserving the structural integrity of renal tissues 
(Azzi et al., 2024). Recent investigations like Azzi et al. 
(2024) and Kumar et al. (2023), in which AgNPs made from 
plant extracts showed anti-nephrotoxic and anti-
inflammatory qualities against chemically induced kidney 
damage, corroborate the findings.  
The current study concludes that fipronil and pyrazole 
induced nephrotoxicity in broiler chicks. Ascorbic acid, 
alone or combined with fipronil and pyrazole showed 

therapeutic strategy. Similarly silver nano particle also 
produced protective effects against fipronil and pyrazole 
pesticides. Addition of ascorbic acid to chicken feed is also 
recommended. It is recommended to extend the duration of 
exposure with increased number of animals. Use of 
molecular biology techniques is also suggested to explore 
the mechanism underlying the toxic effects of the studied 
pesticides.  
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