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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
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.

Keywords: Histomorphology, Kidney, Blood powder, Blood Powder, Nile tilapia.



\'\—\\i QLW L\i.“ C)L;M)' Lf"é b)Lo.:l srﬁ»\h JL«» g‘_;)‘,ﬂa wu%j

ISSN:YVYo-4vYe

Oreochromis)J.g‘_;L,:‘)&g e bdi s gl el d&ﬁ}qsdjj‘,é,yw ey

e o g b e w0 3 e il b (niloticus
Yd\&:{ \":’) ‘ﬁe\d'\:’ \"l’) ‘\ “on J"‘

Ol e 2 e 2 gl 053 5 pole ol o S35 ol pole o dSCals by plid Ty 05 8 )
Qlf‘ a)‘}‘h‘ ‘)l}h] Q‘Ja.z- J\:.é..lr om]b ‘Lfi‘;ﬂb oSSl L‘jl.ﬁ‘)f Q[:.ALA CM;:U\.@J J"“Lp g.,Ja.; g L;AL{JLA‘)} r}l& e}_)f -Y
abdir@kmsu.ac.ir : 5K J g™

VEYNYY (s s VEY /0 il sl
DOI: 10.60833/ascij.2025.1191475

oS>

G Saparls (S 5 S 3l G5 gn 1 ale s3 Glra O oy Sl U s b sl adllas
Vo 00 (Yo (S ol sk b slae o bazin A Side 4 (ilueslel 1 WS Olale .3 S s L DS
A el 4l S b god Bl 31 6,805 5 0 5 s Olale Sodle pl 31 (LA LIRS 055 350 o3 Vot
b 5 Jsln 53 00l L3 )y okt SRl IS S ek g bl slasad oS8 bse 03,5 3L e
-1 Sl @ (58 b LSSk Ik S L (s3lelid (JSUI L (ST e (b 5l 5 s Ve L
238 plonil (5o Sy S b anlllas (o3 phenS slen Sl o alsl 3 .23 5 ol pFs S b0y S
(g S Ll il DU a8 (s mazd diile (gadate Sl kS g% 3 g 0 S L5505 S )3 &S als 0L il
opir O s2p Aopd JMis s oS L S edalie s 5 JsmslS 5550 5 36 Sbidle S1e bl (S
s e 3 ey b 0500 sl Ol SR L s S el i easls Sluls Das et esy i
b lafedn s 5 Comsise datomsd slaad 5 (2alS K55 05 (mslS o Olier (o Slen dois a3 slad S
(P <o/00) Wi edalise Sl e NG C}Ja.w 03 ok yled s Ll OLAS Aul58l Wgy O 535 da.ﬂ ol

Atbgn o 53 sl 5 e BB Ao 3 VO s pde b s 5e 435S glIE 6 53 055 3 (Gekod onl B ul

B SO (wbE 05 O 53 s S (8538585 50 st 150l OladS

PRV
Olale i 4 o Sbigel Vb glacale aaly )5 S ol gl glasl LS sl
(Y4) 3515 (5 e oo B o et O 2355 LS bt S ol o8 eap Olalecd s
male e 5s e 1SS Olse 4 LS o5l “sl 0 S QLG a3 s sl b
Giosn el o age 3 pd e sl Ll sla o3 S S8 e SN Kish e el B Sosn
b ol 00 Vb sl (e Ay Olale S5 Rl 03 WIS Jsems 55 40 (07) Ll
b o Cslie (aman s Ll d 51 ages Ol Jsbms 0581 Ol VG )l = a5 3l

VoY



b‘)&.@.ﬁ} M Jw‘ AV Ol N EY QL’—-\-A_) ‘r}é BJLQ*: arhw Jl %5)}5\? wucﬂ-_gj

Bl bl s 5 Wl o
Sldlae 55 Sl Ceeal LIy Olabe ads
Slsslar 3l 6N 5 bbia] sasis
~oil olexle 31 AT I sl axdls il
Slols oy 3l 8 Olele 5 oWl b
Gk nl G el o8 bsslen 5 S35
DA bl ase 1 dl jo el slawl Sl iS
53 Sl g se Slapltl Skl Cold rmas ol
Sy Ll o Ll adss ol Kl ol
el b il S5 Ll b b il Sl e
(A) Ll

O QLI O g s S Sl Sl (S
s olale S curss 3l BT U sl s
R ostosn Rl slbew oSl o
lal s is oy b Lls e St sl esls
Obale ol s 5 SIS S i asles
e 3 b CBL G Ol s 4 0 Ll 0L
S 035 00 S5 am Slule op tege 5l SO Ol
S5 5 S e V- b o
38 i 5 Oleg it Ol oSy
S 3 S Ol b0 b Shs
S oS s Gl S Jole dalss
el o 5 o] eS| Sl s bl
b el 31 BT s s 4 L
Olpe o Al b & G slall
) 5,8 13 eslial 550 s e ls

035 Jyodl e il Cnd & a5 L b
Al os a4 Cand O s Geds g O35 1o
Ol Sldie oy p sk a4 5 andlls
A5 2l e 53 ol 53y sl OF Sl
S SusSE S s IS bl ol
RCO I P P P T P W

VoY

ol T ol SaikS 5 VU e dags e
bl 5y Jaed g B S e 5 Vb Reld s
bl s (B3l 6S e Slse 5wl
3 Freee sl Sl eslanal Ol 5 e &b
P dl s 8 gk LAl s 00 anS Ol
mao 53 Olable, oS S o Ol 3 WS S5 0
Gosrlyl Cano (8 ) 3l 3 Cuenl R
wwg J 53 Ol 3 Ce e w4 S J s
o Obpl Mg Sl sk 4 sy cal ) il
C e a5 peleadise o) s
© Obpl rosn on Bles e 5Bk
@ b aldi el 4 g e D)0
Sl za 3l o 3l e Son 3T 3 S sk
el ol nlar e (Jhos e Sl
b Ve Olale 53 basslas e 230 00l
W5 e sl Sl i s oS sl e Gl
ol sl (A V) W58 e A el o
wle (55515 mbeo 31 S n 3 58 slaesysl 3
5 bl Bk 5l Lol O 5 Ol aal (s
- 53§35 pole Olye a4 gl Sl eslinl
3 Nk e 28 K ol gl
Sy o] Sl e b ol oSl skl
Shgles gl ik Mg s Pl 5 oLk
gl sz Sl e NV game 5 plde e
AL O S s el pdy O Sl
St & Gl Slals Sl el s @ 6350 3
ar SoblB VL s 0o Dl s 4 &S okal
O w4 Olgl e 3 les 1S ok 4 b
53 &S aham 5l il lagltl 0L 3T s (V) 55,
Sbts bacd g S s Of dsla 5 (Sl pulis
G oaxg LS ol Ol calses Soldlas 5ls
s sbrle s Olale 2wy 5 S Ll s

O I VIOV A PRSP PR Y [ {JUVES:



b‘)&.@.ﬁ} M Jw‘ AV Ol N EY QL’—-\-A_) ‘r}é BJLQ*: arhw Jl %5)}5\? wucﬂ-_gj

OO Ol syl gilks) e ke Y I S
O e Olo B ot oalel glacly s antle (01 ]
315 ol am s =Y las s Smdly slaanS s
Glasless oS ol axdls B 55 b a0
s Ol B3l Cilitee glaos S (gl olde
ek 0 ot 0y, Sle s 0L (6550
Gl bl 2 a8 3K Yo Y (550 5 Ao
GRSl ol S5s essdes 3 WO ale
I V] RGN VR e
Lo o550 Jod 5 T pbiond 558 Sl puas
Sheslead b s & Jsl=e 0381 5 pH

sy oty Horiba U-10) (5,5 2esS 3,
Jo LB ows (opl5 Horiba U-10) Jaws

W) s

(M) s el ebro.PHT-3140J4s pH iz
s o8 3l sl b Jghous 05081 izean
sk 1609 TECPEL DO- Jus &50S1 (5 S50
S5l S piaman S o (6, Se3lll &l s,
Sl S e 5 S i Sl gla, S
(Sa ES L0 MO J) S geJ8 oK
5K Do db s s S sl (S
o deoys Yo Ol 4 Lapsl St O bl
Liss bl S e s Wls Sose a4 pslST
Syl 5 Sbigel (15 Sk e
e s S o aldss 5 Ostn S axl 5l s
Cash 33 55 0L 035 oy ¥ Olpe 4 Olaale 2o
(TA) 23 3 o ool ol 4 Mo L e 5 s
e gy ol 4 pladise (Bl Sldlas sk o
SrS8ges Gladew 0353 5 M &l il 5l
S ol 3 (UKL ) a5 A el 13
Cslos A 31 o s ab S 13 Aoy Ve 5L b b
Ll Sl 5 beeiad b s pas w1
el g aalsl 3 (18) a3 plnil dsys Ve ST

Jyeme gy Gb sl 31 ey bidsad 8L SLAL

Vot

L, g sls
L slaale JEl 51 ey ek ol planil (51
o gpieds 135l gl Ve sl e lsST
o 0Ll slaolon 5 Sligy Sisu 3 357 e
33 Lap s ST 51 o 3 0581 el 5 paslsn
%cﬁﬁwbﬁ‘ﬁ@ﬂgé‘ﬁ&ﬁ&
5 dag’ue,, Aolsm o aslis K s L 5 s S
A8 T 5L s, o A el Todms
2SO 5o Ol I3 LS &S (g gl S
Gl wia 3 Sde w5 L3 S eslinul 3 el
)00 Sike ol Sl g (YT 5 VYD 5 ol
0 4 alas sl o SYE/O 550 055 L sl
oS by Aald oy 8 s SIS e b oy S
S T3L 3 A og S WO sy LU (gl 0
B o5 S s som dels YO sl gl o
235 Ao 00 gl (ol e sdiS S s
Vo ol (ol oy sdiSil s C ooy S 0
GOl 0y S ESL 3 D oj S (L 2 g Ao
Eooal oSsn b Ost s dess Vsl
Slo anws s A Do a4 by S sl 53 Ao
sk @ 3 s e 3l el gl LS
R SS L s a bl s eas Sl 052 VL
ShE L L ol S et b
Slado,n Lo sos 5 ol oy s ST
ol sl 6 BLL 53 Kad S5 edd S5
Bl Ly s (oS s 5 2T Sl Sl
Al s S (g e blis G Al b
Clow Sl S E o dhes Job e e
S F o laady 043 i g A3 LA
Isa 0L > om0 55 Cele V8 Sde 0 o (S
T VGOV L (A L RN PR
s 5, bady pl e e o)l S
Olale Olas plu b clite o 5 0l 4SS



b‘)&.@.ﬁ} M Jw‘ AV Ol N EY QL’—-\-A_) ‘r}é BJLQ*: arhw Jl %5)}5\? wucﬂ-_gj

ol Skl e Ul pasls el
S 3l SeSsles e Gl (V) 38
o Ssles glady) s eslinal oy S giles s S
Saek Sles S 53 OlE oo 4 0 ol
0 3l e s LS esls 1,8 (45 5 Nuve NF 048)
@3> o e Ve Cepe b Sa Sl ails
Gladyd 53 505 Glad lS ok b 5B (58 o3l
el o pmas (1S Lot s s o S gilen s S
E e Aoy e g Sy Ssles e

» MCHC MCH MCV (sla_asli ‘ioan

5 s sl oles Sl slaesls L
Lo g Selhl o Silan 5 mslS sen o
o Sle old 5okl co glaesls (YO)
LS S bl ke S sl sl
SPSS 13l p 5 5l aesls (g bl 5T (sl openn
Slosl Ossl 5 aslin gl A eslinad ver. 21
Glads sl ey S 5 elinal &b S
S ol o2 kS IS anlis 55 it
alds Sl Sl sy ol G JFIG
S g3l 5 5 Wbl a8 s A S0s0
o O s Ul e bees S ol bl
s e S| 03 pai paside sl S5 053]
3lpe ol sl elimad laoy S SOSS e
Ao a5 L 55 Osg Jls gas Olge 4 (p <e/00)

(YE)

ey

ol
055 03 o Gl adS Sl (555 p 9Ky Sbe
33 e e K, woalS &S s ol J xS
23 Ple Zob Do a5 DB Ot D pslne
o U 31 Ol 28 g sl s 5 L ans (VL
Dlabe e tilan 5 ok sl S Oy Lils (slesl b

U Sl e 0XLAS Gl e s eslel ol
Sosmo sdoyn L S buy o, K0 Ll
Seiéls IS Jsbe dho s 3lo Blid s
eslinal sl sl am s Vo—0A glos 3 bl &
RX-11BTissue Jus) il 5Ll oKows
Slr basd colg s ¢L>,u'\ (Tekrotary, Japan
S el 53 (s gleeslel (5SB!
Aoy odd g 05,8 121 Calis Lol
5545 cole LEICA-RM2245 Jus o5 S
S ik oS sla s (G5l K, QW
s Dino-Lite ;) & e o5 Sy S baw s
o S LI e e S eelS et
Sl () 235 bl Wl sy 2 b3 mSe 5
D350 st Sl o G slausSL Sl
S JS 535y Jsbe 55 LT 031 13 L a ale
s @ S5 A R p Sk VO Ul
Bl Loy Gk I ol S 5 S
Sl Gl 235 Dpo e T Olge 4 (03
5305 s S Yo 3l G5 Sl A slad 58
f‘ﬁ S Syes oy s Lewis Jgloe 2 Lo 0/8
00 53 okl Caed 4y 348 e 5 A e3linal U8
Sk a3 Lo LS sl b s o
pA SdalS okl pd el 05 a5
PV ) S O Wped 3l Sl o
Slr sl JLss oY Sl e 5o dLewis J low
e e ke a3 3 S sdS Sl e
e S o Ve s ol sue O
el sl sen sl Bay Sl S ses
AN Y 058 Jo 5l o 8 o Sk 28 S
0313 13 5 Sls Joloms 2l e 053 055 450
als 33 LU s aids Ve e 4 Wyl
oaws 53 gl 080z Jsb 53 o5 ol
5 (K 1 Unico UV/Vis 2100) g 5 55 Sl



b‘)&mﬂ} M ‘}A| AKABARF] CJ"E&J NEew OL:-\MJ. g(}} GJLQ*:! ‘rhm de ‘dj"st? wuwj

(S5 o JeS gl eadiol OS eus
5 oS 5 s Sl Skl S Rl
Aoss M oam e S 0 S edalis by
o3,y Sluls Ul edd o958l o, O 3y

O st VBN Gl JS5) s S ea g8l 5
e ¥ sl s ol Bl b
S (bl 05 Gl bl p oo O o
S5 slass Ga b slad 58 slaw e 1 LS

c(.}.:)s‘,:m Loy c.L::l...»

(on S sen Olpe
Mo 6 G52 Gla bl 5 Jids 5 5 e 5]
o sladyls
5 A Ly 08 GuslS ses Olpe (o S slea
SO Sl 555 5 Cam i po e i) sltas

do o sl ol ails

it 3 Al Sl 4 b se sde (eSS
)bﬁb&f&élﬁ)b“))\"}@@kﬁfb&

C,...»‘ obﬁ Q)?'

3 wag By s ey eld i il
Gl opl &S W S asie oS S Dlallas
L Sl b b J S s )l s o
s Jhe ha) K s el en 4 s S

g ok ool gy
Glacble 6wl cul 53 g oKy Sr gl
e S L3 O oy Gl e il
O Ll 4,5 O\ E s 350 IS b iy
Sl S Joli 45 a0y, Joli oS abs
Sl el 3 IS 658 skl IS @ S
Sl bSanar s sdalin odSl, Sy 4 alS
S 4 b JSI o JgeeS 5 58
S il ool 5 Bue B s Gl S
Sobme Geomen il L3 s G Jlie 5o
Jls S ol glad d Jols &S 18l eaiS s
sliSmazr lady) 5 Jbess Sy, S5
Osls L3 o me 3 a3 AL s ol
slada,s ol e Bme 3 LS e ale
r e ol L S 0 sy Ve

P) JerS 5, Jps 5 (D) Jlss

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.

144



Q‘)Kﬁh} M Jw‘ AV Ol N EY QL'—--A_) ‘r}é BJLQ*: arhw Jl %5)}5\? wucv—%—lj

wia A s s Ciles basles 53 S8 e 3 Al so g Gl 4 O o el JWs 4 o sl 8L Ol s -Y s

Table 1. Tissue changes in Nile tilapia following replacement of blood meal in the diet in different treatments for 8
weeks

Factor Control A B C D

Aggregation of hyaline particles - + ++ ++ T+
Melanomacrophage centers - + ++ ++ 4t
Hyperemia - + ++ ++ +H+
Dilation of the urinary space - - - + ++
Epithelial detachment - - + ++ T+
Tubular necrosis - - + ++ 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

Factor Control A B C D

RBC (x10 ® mm) 294 +0.37¢% 2.63+0.27%2 2.36+0.53¢ 1.76 £0.33 b 1.13+0.27°
WBC (x10 3 mm) 1141157 11.82+1.33¢ 1244 +1.51° 12.85+1.66° 13.21 +1.62°¢
Hematocrit (%) 2431 +131% 2333+1.472 2246+ 137% 21.11+1.26° 20.39+1.38°P
Hemoglobin (gr/dl) 8.11+0.36°2 7.79 £0.322 7.61 £0.66? 6.51+0.77" 5.81+£0.64"

MCV (1) 117.61 £28.12% 121.44+21.8% 127.55+23.14% 131.63+£23.68°% 135.66+24.11°
MCH (pg) 56.41+3.35* 5744 +422* 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+1.55° 18.32 +1.66 ¢
Lymphocyte (%) 64.54 £4.41* 61.34+4.56* 58.51+4.71° 53.56+4.49° 4943 +£3.21°
Monocyte (%) 1.15+£0.132 243+0.76* 295+0.632 3.33+027° 4.18+0.19°
Neutrophil (%) 21.28 +1.38* 26.22+1.73* 31.24+1.37% 36.22+2.18" 4558 +3.31°¢

A3l e p <i/v0 cbﬁqk;swh;ua}ﬁ&ﬁ)b@m OOl 5 g 5l 0L iy e s wliel By >

Different letters in each row indicate significant differences between different groups at the p < 0.05 level.
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