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Abstract
 An approach to synthesizing silver nanoparticles(AgNPs)using a Fusarium graminarum fungus was 
established in the present study.These nanoparticles are identified with the following techniques to confirm 
the form, size, and other physical properties of the crystal:UV-Visible Spectroscopy(UV-Vis),where the 
AgNPs showed absorbance at 420 nm, while X-Ray Diffraction (XRD)showed diffraction peaks at(38.05°,4 
nm).The experiment consisted of 40 mice divided into two groups, the first group of 20 mice was considered 
to be the control animals and the other group 20mice was 21day of treatment with a dose of AgNPs(0.1ml/
day).Microscopic examination of the kidney section showed lobulated glomeruli,a large area of hemorrhage, 
changes in degeneration, and inflammatory cell infiltration. Biometric changes of the renal corpuscle showed 
no significant difference between the study group,while Bowman’s capsule,Proximal,and distal convoluted 
tubules revealed increased significant differences between the two groups.
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Introduction

 Nanoparticles are defined as very small individual 
minutes whose dimensions are between 1- 100 
nanometers(1), and because of their small size compared 
to some materials that are more than 100 nanometers 
in diameter and with a large surface area in relation 
to their size, different degrees of biological effects, 
chemical reactions, and highly distinctive properties 
are not found in the materials.The other, because of its 
small size, can easily enter the cells of living things(2). 
Several previously published studies reported that liver 
and kidneys were target sites for silver deposition(3),after 
the entry of silver nanoparticles(AgNPs)into human or 
animal bodies via several ways including inhalation, 
ingestion, and the skin(4). Also, other studies documented 
that nanosilver had the capacity to induce toxicity and 
inflammatory response in these tissues(5,6).

 The use of eukaryotic organisms such as Fusarium 
graminarum and other species has attracted considerable 
potential for producing large-scale metal nanoparticles 
because the enzymes that are secreted by the fungi 

are an essential component for the biosynthesis of 
metal AgNPs due to their excellent properties and 
specific characteristics.As well as its therapeutic 
potential for treating a variety of diseases including 
acquired immunodeficiency syndrome and retinal 
neovascularization(7). 

 The aim of the study is to know the effects of 
AgNPs from the Fusarium fungi in the kidney of mice 
in addition to studying their nanoparticles due to the lack 
of studies around them.

Materials and Method

 Fusarium graminarum isolation

  Isolated from the decayed banana fruit,Fusarium 
graminarum has been maintained by serial cultivation 
on potato dextrose agar medium,incubated at 28°Cfor 
4-5 days,potato dextrose agar was prepared that 
according to the manufacturer’s instructions,39gm 
Potato dextrose agar should be dissolved in 1000ml 
distilled water.Sterilized by autoclaving at a pressure of 
15 lbs and temperature of 121°C for 15 minutes.It was 
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cooled to 45-50°C, and subsequently added antibiotic 
chloramphenicol(250mg/liter)to the sterile Petri 
dishes.Isolates of Fusarium graminarum is cultivated.
The potato dextrose broth medium was performed 
by suspending 24 grams of distilled water in 1000 
millilitres. Heat up full to remove the medium.Sterilize 
at a pressure of 15 lbs and temperature 121°C in 15 min 
by autoclaving.It was cooled down then added antibiotic 
chloramphenicol(250mg/liter).This broth was used in 
the extracellular synthesis of AgNPs for cultivating 
Fusarium graminarum.

Preparing Fusarium graminarum AgNPs

 The 250 ml of Fusarium graminarum mycelia was 
placed in a beaker containing 100 ml of PDB medium 
and then incubated for 5 days at a temperature of 25±2°C.
The mycelia were collected and purification with filter 
paper(No.42)to get rid of any remaining parts of the 
mycelia and then re-suspended the mycelia in 100 ml 
of distilled water incubated at 25°C for 24 hours.After 
filtering, the mycelia cells were collected and divided 
into two parts:

·	 The first part was treated with a 1mM solution 
of silver nitrate(AgNO3)and incubated at room 
temperature, which changed color to brown and was 
considered a positive control.

·	 The second part without adding AgNO3 to the 
filter cells,the color has not changed and is considered a 
negative control.

 The AgNO3 can be observed by changing the color 
of the fungal filtrate.The concentration, size, aggregation 
state and crystal morphology were measured using the 
following techniques:

1)	 Atomic absorption spectroscopy flame (AASF)

 The AASFexamines the concentration of the 
elements in a liquid sample,depending on the energy 
absorbed from confident light wavelengths.The silver 
ion concentration identified in the colloidal solution was 
2.5μg/ml,where this concentration was considered stock.

2)	 UV–Visible spectroscopy

 Ultraviolet visible spectroscopy(UV-VIS)used 
to investigate the characteristics of nanomaterials 
involving aggregation state,concentration,size,and 

even bio-conjugation when the absorption shapes of 
nanomaterials are distinguished by passing light through 
a sample and measuring light transmission through a 
sample.One milliliter of AgNPs was examined on the 
spectrophotometer system in the chemistry department 
of the College of Science at Mustansiriyah University(8).

3)	 X-Ray diffraction (XRD)

 X-ray diffraction is an analytical technique 
primarily used for determining the crystallite size of 
AgNPs in solution(9).

4)	 Atomic force microscopy (AFM)

 The AFM characterized biosynthesized 
nanoparticles.On a glass slide a tinny film of the 
sample was set by dipping 100μl of the sample on the 
slide,allow to dry for 5 minutes.The slides were scanned 
with microscopy by Atomic Force(10). 

Experimental animals

The study was conducted using 40 male albino mice 
obtained from the Iraqi Center for Cancer Research and 
Medical Genetics Mustansiriyah University and their 
ages ranged between 8-12 weeks and a weight of 20-
28 gm.During the experiment, the animals were placed 
under laboratory conditions of aeration, lighting, and 
heat.The animals were divided into two groups: the first 
included 20 mice as a control group, and the second 
included 20 mice,dosed with 0.1 ml/day for 21 days in 
Fusarium AgNPs at a concentration of 2.5 µg/ml. 

Histological and Biometrical study

 The tissue sections were prepared according to 
Suvaran et al.(11).Kidney samples were fixed with 
formalin (10%).After, samples were processed, 
embedded in paraffin waxed, cut into 5µm thick, and 
stained with hematoxylin-eosin stain.

 Barometric measurements were performed to 
measure the diameters of the renal corpuscle, Bowman’s 
capsule space and proximal and distal convoluted tubules 
using an Image J program (Sun microsystems,Inc.USA). 

Statistical Analysis 

 The statistical analysis was carried out with 
the software SPSS version 25.0(SPSS Inc.,Chicago, 
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IL,USA).The data were expressed as mean±standard 
error(SEM).The means analysis was performed by t-test 
of independent-samples.A statistically significant value 
of P≤0.05 was found. 

Results and Discussion

Detection of Fusarium AgNPs and UV–Visible 
spectroscopy

 The synthesis of AgNPs by using  Fusarium 
graminarum  was showed after adding AgNO3 to the 
filtered cell.The color of the mixture changed from 
colorless to dark -brown compared with negative 
control remain colorless,fig.(1a)illustrated the changes 
in color which indicated the presence of  Fusarium 

graminarum  AgNPs.These results corresponding 
with(12),reported the appearance of brown was a clear 
indicator of the synthesis of AgNPs in the reaction 
combination.

 On the other hand,Fusarium AgNPs properties by 
UV-Visible spectroscopy technique confirms the presence 
of Fusarium AgNPs by measuring the absorbance of 
the bio-reduced solution at wavelengths between 300 
and 800 nm.Extinction spectrophotometer of UV and 
visible Vis light (UV-Vis spectrum)confirmation of the 
presence of Fusarium AgNPs is permitted because of 
a distinctive Plasmon resonance,which showed a peak 
absorption at 420 nm, fig.(1b). 

Figure(1):(a)Synthesis of AgNPs:(1)negative control observed colorless,(2)synthesized Fusarium graminarum AgNPs showed 
brown color.(b)UV-Visible spectroscopy of Fusarium AgNPs 

The results corroborate those of previous studies 
such as Birla et al.(13)who showed that the absorption 
peak is about 420 nm,which is specific to AgNPs.
There was one peak refers to the synthesis of spherical 
nanoparticles, and it is known that there is a very close 
relationship between the absorption spectra of UV-
Vis and the size and shape of AgNPs.Also,Singh et 
al.(14) reported that the production of AgNPs by using 
endophyte fungus Fusarium spp.with maximum surface 
Plasmon resonance peak at 420 nm.Ingle et al.(15)

reported that the UV spectrum is allowed to confirm 

the existence of metal nanoparticles due to distinctive 
Plasmon resonance. 

Fusarium graminarum AgNPs characterized by 
XRD

The XRD pattern of Fusarium AgNPs as revealed 
in fig.(2),the diffraction peaks at 38.05°, 44.22°,64.32 
and77.31°were correspondent to the(111,200,220,311)
the faces of the face-centered crystal cube 
structure,therefore the average crystallite size was 
28.225nm.
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The results correspond to the results of Shafiq  et 
al.(16)who revealed that the XRD diffraction measured 
in AgNPs resulted in four intense peaks and this further 
confirms that AgNPs made in extracellular filtration 
is present in the form of AgNPs.Also,Mahmoud  et 
al.(12)reported four distinct diffraction peaks at 
angles 38.15°,44.18°,64.63°, and 77.50°correspond 

to(111,200,220 and 311)planes of the face-centered 
cubic.This further asserts that the AgNPs formed in 
extracellular filtration is present in the form of AgNPs.
Also,similar results have been reported by Gholami et 
al.(17)when extracted nanoparticles from  Fusarium 
oxysporum.
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Figure(2):X-Ray pattern of Fusarium AgNPs

Fusarium graminarum AgNPs characterized 
byAFM

  Determine of Fusarium AgNPs surface morphology 
and sizes were measured, using the AFM. The images 
of AFM for Fusarium AgNPs in figure(3a)represented 
particle size distribution, where the average diameter is 
94 nm.

  While in fig.(3 b, c)showed AFM picture in 
two dimensions(2D)and three dimensions(3D),it 
explains structural shape for grains, found that the 
average roughness is 9.33 nm and Root mean square 
is 11.6 nm.The AFM is a very good technique for 
measuring surface morphology and fine structure of 
nanoparticles(18).The AFM topology is very helpful in 
revealing the exact size and shape of AgNPs(19).

Figure(3):(a)Granularity volume distribution of Fusarium AgNPs.(b)AFM images of Fusarium AgNPs with two dimensions 
2D,(c)three dimensions 3D.
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Histological study of kidney

 Sample of control of kidney tissue demonstrated a 
normal histological structure of the convoluted tubules 
and renal corpuscles fig.(4a).In treated mice with 
Fusarium AgNPs after 21 day showed dilation in the 

collecting tubule fig.(4b),while, dilation in the renal 
corpuscle with hemorrhage in the interstitial space 
between the tubules fig.(4c).Also,hydropic degeneration 
in epithelium cells of the renal tubules with hemorrhage 
in the interstitial space between the renal tubules fig.
(4d).

Figure(4):Cross section of the Fusarium AgNPs effects after 21 day in kidney of mice detected by H&E staining:A.control 
group shows normal appearance of the convoluted tubules (black arrows)renal corpuscles (yellow arrows)(X4).B:dilation in the 
collecting tubule(red arrows)(X10),C:dilation in the renal corpuscle(yellow arrow)hemorrhage in the interstitial space between 
the tubules(black arrow)(X10),D:hydropic degeneration in epithelium cells of the renal tubules(yellow arrow)(X40).  

 In the current study,the kidney tissue showed a 
clear effect, represented by degenerative changes in 
the epithelial cells lining the renal tubules when treated 
with Fusarium AgNPs after 21day.This may be due 
to the accumulation of AgNPs in the renal tubules, 
which may have led to a change in the permeability of 
the cell wall due to its effect on the entry and exit of 
ions into the cells of the renal tubules(20,21).Also, may 
be that most of the AgNPs is caused the renal artery 
damage which indicates to the detoxifying organ(22).
The toxicity of silver ions has led in a number of studies 

that release of silver ions (Ag+) from AgNPs could be 
responsible for toxic responses seen in exposures to 
AgNPs(23).Although there are not a mechanism of action 
for toxic histological changes after AgNPs treatment; 
but previous study hypotheses that silver nanoparticles 
can disrupts the,Cl- ,H+ and Na+ exchanges at the cell 
membrane(24).Other researcher proposed that exposure 
to AgNPs involved genes in inflammation and dissolved 
Ag implicate oxidative stress,study by Vasanth and 
Kurian(25)reported collected evidence suggests that the 
kidney is one of the major organs with reported adverse 
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effects of nanoparticles and the accumulation of NPs in 
the kidney,leading to nephric inflammation, dysfunction 
and cell necrosis.Another research by Ma et al.(26)found 
that the AgNPs disrupt the energy metabolism and 
cause mitochondria and cell membrane damage in the 
rat kidney,which can lead to nephrotoxicity caused by 
AgNPs.  

Biometric study of kidney

Table(1)shows the results of Renal 
corpuscle,Bowman’s capsule,Proximal convoluted 
tubules, and Distal convoluted tubules diameter 
respectively in the control group compared with 
the Fusarium AgNPs group.Non-significant 
different(P<0.05)is found in Renal corpuscle diameter 
of Fusarium AgNPs group(68.54±1.39µm)compared to 
that of the control group(70.45±0.66 µm).

  Statistically increased significant difference 
is found in Bowman’s capsule diameter between 
Fusarium AgNPs group(15.96±0.34 µm)as compared 
with the control group (8.04±0.13µm).The expansion 
of Bowman’s capsule may be due to the contraction of 

the glomeruli of the renal glomeruli or to the destruction 
of the Bowman’s visceral layer(27).Roda et al.(28)were 
evaluated to examine renal responses 28 days after a 
low AgNPs dose,the AgNPs caused dilatation of the 
intercapillary and peripheral Bowman’s space was 
showed, as well as with glomerular shrinkage.

On the other hand, increased significant 
difference is found in Proximal and distal convoluted 
tubules diameter between Fusarium AgNPs 
group(41.38±0.26,41.66±0.42µm) as compared with the 
control group(37.82±0.60,37.22±0.33µm)respectively.
The appearance of glomerular atrophy and disruption 
in renal tubules is consistent with Sardari et al.(29)which 
pointed when exposed to AgNPs showed damages in 
the epithelial lining of renal tubules leading to increased 
glomerular pressure.Furthermore, study of Meyer(30)

revealed that glomerular atrophy might occur to 
decreased the filtration process in response to damaged 
tubules,which caused by heavy metals. Another study by 
Tiwari et al.(31)point out that exposed to AgNPs could be 
affected due to damaged brush border of epithelial lining 
of Proximal convoluted tubules. 

Table(1): Biomatric changes of renal corpuscle, Bowman’s capsule, Proximal and distal convoluted 
tubules

Diameter / µm
Control group
n=20

Fusarium AgNPs group
n=20

P-Value

Renal corpuscle 70.45±0.66 68.54±1.39 0.24(NS)

Bowman’s capsule 8.04±0.13 15.96±0.34* 0.00

Proximal convoluted tubules 37.82±0.60 41.38±0.26* 0.00

Distal convoluted tubules 37.22±0.33 41.66±0.42* 0.00

*signification differences between group(p˂ 0.05).NS:no signification

Conclusion

  Our study concluded that because of its ability 
to enter and translocate within the cell, the size of the 
AgNPs varies with its toxics effects on the cell and 

the cell organelles.Therefore,it could be assumed 
that all nanoparticles are toxic and most likely only 
free nanoparticles that can penetrate small organelles 
like mitochondria may trigger adverse health effects.
Hence,the AgNPs Fusarium.
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