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Figure 2: Microscopic view of kidney of Mugil
cephalus exposed to 15mg/kg IONPs after
60days (X40, H&E).

Notice the shrinkage of the glomeruli and
dilation of the Bowman's space
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Figure 1: Microscopic view of kidney of Mugil
cephalus.

Normal structure of glomeruli in control group

(X40, H&E)

Figure 3: Microscopic view of kidney of Mugil cephalus exposed to 15mg/kg IONPs after 60days (X40,
H&E). melanomacrophage centers increased obviously.
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Table 1: (Mean £ SEM) results of some histomorphometrical parameters of Mugil cephalus in the tested

groups
the height of diameter of | the height of | diameter of
size of the diameter of diameter of the e heg the lumen of | epithelium | the lumenof | ©
- : epithelium of - ; . 3| o
urinary the glomeruli | renal corpuscle roximal proximal of distal distal | gl 3
(um)space (Hm) (um) P tubules tubules tubules g o
(um) tubules =3
(um) (um) (um)
3.34+0.269% | 33.03+1.450% | 39.74+0.782%¢ 9.95+0.270% | 7.69+0.507% | 7.23+0.152% | 14.75+0.339° Gl
4.10+0.190% | 31.17+0.554*¢ | 39.97 £0.794% | 10.7740.255% | 7.33+0.560% | 6.74+0.263% | 12.72+0.876° G2
5.55+0.243% | 28.46x0.677° | 37.23+0.691%° | 11.88+0.273° | 10.30+0.442° | 4.48+0.343 | 17.51+0.380° G3
4.25+0.269% | 33.63+1.447% | 38.81+0.818%¢ 9.28+0.224% | 6.98+0.263% | 7.58+0.140* | 12.98+0.461° G4
2.58+0.377%¢ | 29.65+1.836*¢ | 35.62+1.693%* | 11.05+0.460% | 3.91+0.265° | 8.21+0.137° | 10.04+0.407° G5
2.01£0.173° | 33.04+1.219% | 37.10+1.391%¢ | 11.29+0.390%° | 3.86+0.325° | 6.83+0.196 | 7.88+0.409¢ G6
3.72+0.246% | 35.34+0.6762 40.38+0.4922 9.55+0.446% | 4.68+0.298° | 7.21+0.194%%* | 7.21+0.368¢ G7
2.10+0.147¢ | 27.99+0.787™ | 36.03+0.675% 8.93+0.208% | 4.76+0.293° | 5.96+0.156° | 9.84+0.381° G8
1.78+0.110° | 33.00+1.406% | 38.37+£1.002%¢ | 10.64+0.341% | 4.430£0.329° | 7.37+0.144% | 8.25+0.304¢ G9
2.20+0.137¢ | 30.62+0.918% 35.38+0.721% 8.20+0.091¢% | 3.50+0.237¢ | 6.00+0.112% | 7.61+0.144¢ G10
1.85+0.223; | 32.01+1.352 35.52+1.253%¢ 12.18+0.321° | 3.63+0.198° | 7.270.148* | 6.87+0.284¢ G1l1

Dissimilar letters show a significant difference (p<0.05)
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Figure 4: Change of serum level of Urea in Mugil cephalus

* show a significant difference (p<0.05)

DL Sl nn il dald o5 S 4y oo (GB) 534530

Ll Ol (gl pme unS A a S Ll Lsls

YO

.(Figure 5)

VPeY Glicuny oF o jlash ata ) g3 0 59 ()l yl (oSl aala da pulih

S350 e5a, Froes S 53 p e Sl Aol Ol
LSLA)LQ.;J 039 s LEL@O)J,; ¢L..7 9 (G3) JAIJ.CMS‘

C)bb}vb_} ;QP- e)'))\ﬂ c}; (G7, G9, G11) wSJS

Loglamin ¥ oagrlpe do S 055, ¥ 5 (G6) Olejor




BB, b o 5 Gy e (SRS Al

Mean of serum level of Uric acid

Gl G2 G3 G4 G5

G6 G7 G8 GY9 G10 Gi1

Figure 5: Change of serum level of Uric acid in Mugil cephalus
* show a significant difference (p<0.05)
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Figure 6: Change of serum level of Creatinine in Mugil cephalus
* show a significant difference (p<0.05)
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Abstract

Increasing uses of nanoparticles such as iron oxide and its many fields of applications, on the other hand, lead
to their discharge into an aqueous environment and may interfere with physiological processes for aquatic
organisms. On the other hand, Spirulina with antioxidant and therapeutic properties is used as a dietary supplement
in aquaculture. The aim of the present study was to evaluate histomorphological effects of kidney and serum levels
of urea, creatinine, uric acid of oral administration of iron oxide nanoparticles and the therapeutic effects of
spirulina platensis in Mugil cephalus. After two weeks of adaptation, 72 fish gray mullet (Mugil cephalus)
weighting (22.79+ 1.14 g) and with length (12.322+0.194 cm) were divided into 11 groups in 40-liter aquariums.
Treatments included 3-day (short-term) and 60-day (long-term) groups receiving 15 mg/kg iron oxide
nanoparticles, 300 mg/kg spirulina platensis, and a combination of both. Histological and histomorphometric
changes were performed, including the diameter of the lumen of distal and proximal tubules, the height of
epithelium of distal and proximal tubules, the diameter of the renal corpuscle, the diameter of the glomeruli, and
the size of the urinary space (Bowman capsule). Serum levels of urea, uric acid, and creatinine were then
measured.Statistical analyses were performed using SPSS version 26, One Way ANOVA and Tukey post test. The
results indicated that iron oxide nanoparticles for 60 days led to significant changes in all factors (except for
diameter of the renal corpuscle) compared with the control group. In contrast, Spirulina platensis caused a
significant decrease in diameter of the lumen and an increase in height of epithelium of distal and proximal tubules,
which was a significant increase in the distal tubules. Spirulina platensis decreased no significant diameter of
urinary space. The results showed that spirulina acts against effects induced by iron oxide nanoparticles; in other
words, it could neutralize the damage caused by the nanoparticles. It was observed that iron oxide nanoparticles
cause a slight decrease in serum urea level, but spirulina increases the amount of serum urea, which was not
significant. Spirulina prevented a large increase in serum creatinine and a large decrease in uric acid caused by
nanoparticles and therefore had a compensatory function.
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