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Abstract

The present study aimed to investigate the effect of replacing blood powder with fish
powder on the histomorphology of kidney tissue and some blood indices of Nile tilapia.
After preparation, the fish were fed with designed diets for 8 weeks, including control,
25, 50, 75, and 100% blood powder. After this period, the fish were anesthetized and
blood was collected from the caudal peduncle with a heparin syringe. While opening the
abdominal cavity, five-millimeter samples were taken from the kidney. After placing in
a 10% buffered formalin fixative solution and undergoing dehydration with alcohol,
clarification with xylene, and paraffin blocking, sections were made to a thickness of 4-
6 microns with a microtome. They were then stained with hematoxylin-eosin and finally
studied with a light microscope. Results showed that in the group receiving blood
powder, numerous complications such as hyaline accumulation, epithelial rupture,
Bowman's capsule dilation, hyperemia, increased melanomacrophage centers, and
glomerular necrosis and tubules were observed. As the percentage of blood powder in
the diet increased, so did the severity of the lesions. With increasing the replacement of
blood powder instead of fish powder in the diet, the number of red blood cells, the
percentage of hematocrit, and the amount of hemoglobin show a decreasing trend. The
number of lymphocytes, monocytes, and neutrophils increased with increasing levels of
blood powder. There was a significant difference between treatments, especially at high
levels (p < 0.05). According to the results of this study, blood powder can be tolerated
and replaced up to 75% of the diet for this species.
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Fig. 1. Histological micrograph of Nile tilapia kidneys of the control group (H&E, x40). Glomerulus (G), distal
tubule (D), and proximal tubule (P).
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Fig. 2. Histological micrograph of Nile tilapia kidney of the group receiving 100% blood powder (H&E, x40). This
image shows the accumulation of hyaline particles (arrows) in the kidney tissue of Nile tilapia.
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Fig. 3. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows the
increase of melanoma-macrophage centers (arrows) in the kidney tissue of Nile tilapia.
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Fig. 4. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows the
vascular hyperemia (arrow) in the kidney tissue of Nile tilapia.
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Fig. 5. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows the
expansion of the urinary space (arrow) in the kidney tissue of Nile tilapia.
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Fig. 6. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows the
epithelium (arrows) in the kidney tissue of Nile tilapia.
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Fig. 7. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows tubule
necrosis (arrows) in the kidney tissue of Nile tilapia.
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Table 1. Tissue changes in Nile tilapia following replacement of blood meal in the diet in different
treatments for 8 weeks.

Factor

Aggregation of hyaline particles
Melanomacrophage centers
Hyperemia

Dilation of the urinary space
Epithelial detachment

Tubular necrosis

Control A B C D
+ ++ ++ 4+
+ ++ ++ 4+
+ ++ ++ 4+
- - + ++
- + ++ 4+
+ ++ 4+
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Table 2. Blood indices of Nile tilapia following replacement of blood meal with fish meal in the diet in
different treatments for 8 weeks (different letters in each row indicate significant differences between
different groups at the (P < 0.05) level).

Factor Control A B C D
RBC (x10 ® mm) 2.94+0.37°2 2.63£0.272 2.36£0.53 1.76+0.33" 1.13+0.27°
WBC (x10 * mm) 11.41+1.57%  11.82+1.33%  12.44+151°  12.85+1.66°  13.21+1.62°
Hematocrit (%) 24.3141.31°  23.33+147°  22.46+1.37%  21.11+1.26°  20.39+1.38°
Hemoglobin (gr/dI) 8.11+0.36 2 7.79+0.322 7.61+0.66 2 6.51+0.77° 5.81+ 0.64°
MCV (fl) 117.61428.12%  121.44+21.8% 127.55+23.14° 131.63+23.68° 135.66+24.11°"
MCH (pg) 56.41+3.35%  57.44+4.22°%  57.98+4.66°  60.39+5.45° = 61.44+534°
MCHC (gr) 23.11+1.36%  22.19+1.33%  20.71+1.86°  19.15+155°  18.32+1.66°
Lymphocyte (%) 64.54+4.41° 61.34+456%  5851+4.71°  5356+4.49°  49.43+3.21°
Monocyte (%) 1.15+0.132 2.43+0.76 2 2.95+0.63 ° 3.33+0.27° 4.18+0.19°
Neutrophil (%) 21.28£1.38%  26.2241.73%  31.24+137°  36.22+2.18°  4558+3.31°
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