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Investigating the effects of combined application of iron oxide
nanoparticles (Fe203) and alfalfa on growth parameters and
pathology of digestive tube, liver and kidney of Kaoi fish (Cyprinus
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Abstract. Iron oxide nanoparticles are among the most widely used in the world. The aim of this research was to
investigate the combined effect of Fe203 and alfalfa plant on growth parameters and pathology of digestive tract, liver
and kidney of koi fish (Cyprinus carpio).
In this experimental research, the number of 60 koi fish larvae were randomly divided into 6 groups. The effect of
feeding koi fish larvae with biomar combined with 10% and 20% alfalfa and being exposed to Fe203 with a
concentration of 100 mg/l for 14 days. The collected data were analyzed by Excel and SPSS 20 statistical software.
The Alfa20 treatment group exhibited the most significant enhancements in average specific growth rate, weight gain,
and length increase. Conversely, the Fe203 treatment group demonstrated the least favorable outcomes in these metrics.
Additionally, the incidence of pathological disorders affecting the liver, kidney, stomach, and intestines was lowest in
the Alfa20 group, while the highest prevalence of such disorders was observed in the Fe203 group.
It seems that food biomar, if it is combined with alfalfa in appropriate concentrations, while reducing the toxic effect of
iron nanoparticles; it is a good suggestion for increasing fishery productivity.

Key words. Koi fish, alfalfa, histology, iron oxide nanoparticles
Received 15.06.20247 Revised 24.09.20247 Accepied 01.12.20247 Published 21.12.2024 VEXY /N el VE YT AN 1G53 IVE Y/ VoY oDl VY VIYP cdl

N


http://dx.doi.org/10.22034/NBR.11.3.61
https://dorl.net/dor/20.1001.1.24236330.1403.11.3.5.9
https://c4i2016.khu.ac.ir/nbr/article-1-3687-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-01-01 ]

[ DOR: 20.1001.1.24236330.1403.11.3.5.9 ]

[ DOI: 10.22034/NBR.11.3.61 ]

Pourmohammad et al. Effects of combined application of Fe203 and alfalfa on Koi fish (555 ale s axigs g o] 0,3 4l plgs b ), Ka 5 dazma g

aS Sloj 690 polie adl.(Hu et al., 2017) oS
olon! gomw Ol Sl aillgie il ails gas 5l i <dl o
sle a5 o ol,d g zs1.(Zoroddu et al., 2019) acs
ke gl Sl g guilaST Loyl sl i ge (5,55l
Hleosm gle w58 5 ee Jsb (all L g wis S o0
o L3 Ay (65978 piawsST g Sy Lo 5 o L]
(Kumar et al., 2020) s ls iole;l cos sla

4 ol (Fabaceae) LiBL o, 5l S alS axig
@it dmigr gy (oo aile gl 50 Aozl ol bl o
Lo cpoliyg o givns Slgo 51 Lo e a5 ol Sy glyr o)
| A_MA—l dl..ﬁbd..\_.u‘ 9 u..bsj_: ‘(K 9 E D ‘C ‘ B°5)“§)
o le alo jl pan 4dl 0 uBsn ote bl 4 axs
Hlazss ;0 05zse sl 18 Lo b el cunl ad) IS
(Alyetal., 2019)us,ls Slawst ol

Plo god 9 05 (e p dzmigy oS (Susl Slayazgi b
5 o2l OL3gL e St ol po T clabloe s (555
o2l Sl3gil pls ;56 0550 50 gl anlllas (y3iSb Syl 4y L
S35 Pl Sl g 0ty sloyell p 4z oLS
ples 8l ey o asdlas (ol 5 Bace ol 0ais caalive
o5t 5 9y syl azis olS 5 ol 35l
Ao o allas ol 09 655 ple adS g oS ((j5)leS alg)
Sy pode o iilo (g5lwg,le suSisls ;o VFLY Jlo o

o9

Al VFe Yy Jlo o aS 04 0y s S adllas oyl
o> 55 (os)lsS T lale (b9 35 50 5l 555 (ole 9, ol
52l sl G5hls sle oSl (19,0 5 b and e e
S Boce 4 .030,5 Jaie oo agd sl pgs ST 4y (5]
iy el pg lsST Lyl L b s ools oo o oalo 4y azim
Az eoly o1dé lag ¥ 4y el Y o as ¢ tolej] £9,0 50
L o 5 5 0301 GeadsS b Lo T 08 (ol sl 555 50
b o il G5 (s Gobe 9315

ponlsST ol aloord 5 (Said slo S

o (b T xFe xFealal o colaiul 050 slo fﬁ)‘;]
Sl Y o a i Wl s b (Sgieas ) oy
3l 090 (B ) Ly 1 pslST O (sles iy
Dg oad muda ol Kl a0 YA L Y 0 00gaxe 0

2/y

dodio
ol Jg le s oy 6y sl ol Bon
Loz a0, 5 (il asie 00508 L loj o alisS
G5 plajed Djgo & 0D 035k g S (58S Ta 14
o L le aaxlge 5l iy T aesY 50, ol
5 =55 .(De Rezende et al., 2021) el oo slo
ol YL eolamsl el Ldo & 55 s olobe Goyg
obaale oy las b o el arils 6 eSoi drwgd
i Lo 9aS )0 5 a3l (o0 555 (Ble o i 50 (09155

9 (o gmme (092155 T Ble 0 5 (98 0 g (n ke
.(Andrian et al., 2024)

RN SN R WNISIC S P PENERP N
lad> am 595 (le (By9n 1o)9iS (pan )3 9 (5 2lo
V=Y les jo Wilgie 595 oobe cconl oads Jias wel sy
Sl Los o g Lol oS Juy (ol e ol Kl a0
oSl a0 YANY U YPIA s polsSTho o] (6,l0eSS
.(Hossain et al., 2021) =...!

Seo S o ol o olge 508 g el il (5553
Sy S asile mlizo o silises sloo IS s Cenl yiegil
Sy Sty SYgaze ogilgls oo Sl urblise
o9y s 45 S5 ol il 03,5 Iy e S 5 555
b e 5l sl Al ol oy by e ay ilite sl
5 9y wlyis o wigdee Jiie o lo e 4y 355UsS
azsi 3,50 SlySel adlhe Coeal A IS 530 (Ll 5ol
(Dube & Okuthe., 2023) coul 45,5 1,8

6oL (b Camy oo )5 (6l alacsT olyd gl
Slule Congons @3 (i (Fuoal (L (55Ljl b ]
il g (Sl slo Jolw (Slsyo Lo S o
Slgim olacnsST ol 346 .(Mcnamara & Tofall., 2023)
MRI s cwl S sauS sl ,aie
Slydgil 5l 659 el gl 0 eolawl Resonance Imaging)
o ey 5 ol slo Jsho (5,138 il czr (olapns]
Jdas ool ST @l 346 L (ASl, 2017) 09 oo ool b

(Magnetic

2 =l sle Jolo Glgins wyls a5 olenlssSs 8 oles
Slmesliial 5 055 sl Lae 45 Sl sl oo ey
(Rizvi & Saleh., 2023) w,ls l o5 2.5
095 ;o ddilyl o 09> Shn) LB 4 g Sdse Slge
ail o g (5y9,0mE (Sy9pe polie Heen Al la
(oo aib ol s (Van & Giller., 2017) g o
3 G50 olie 05,5 )0 o 5 55y ol Je ST

ulw)duw)awwbuTﬁlyw&


http://dx.doi.org/10.22034/NBR.11.3.61
https://dorl.net/dor/20.1001.1.24236330.1403.11.3.5.9
https://c4i2016.khu.ac.ir/nbr/article-1-3687-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-01-01 ]

[ DOR: 20.1001.1.24236330.1403.11.3.5.9 ]

[ DOI: 10.22034/NBR.11.3.61 ]

Nova Biologica Reperta 11(3): 61-69 (2024)

axigy Sy oy Veogal glid aoye Ar 5l i )08k
6‘;)_: l_> GQLA 6Lm5)5! (F8203)r=)LQ> 05; RESIOw) =Ln.\.:.v
S ke Ve cble g (g3l aSeS g (90 5 a0l
((Alfal0Fe) o 09,5 .wiod andss ol ol,dgb 2]
Aoy Ve g b slad ase A 5l S 5L eale slag Y
ubéyl.:)‘).u.]).s'n)fkgﬁn\“ ga_]a.LCl_)o‘)_o.(bé.’?uyu_?).s
L ole slag,Y ((Alfa20Fe) i 09,5 .aios adss yal
ol ot digy S a0 Ve gl sl aoys Al 5l S5
DA adss el Gl3gl 5l ) p eSS de Vee cclale U
Jsb )3 09 lag ¥ G (59 (eSils w03 B ((2olde jlade
P s Ly jas g o Cugi 50 59, 2 einlejl )90
(Yanar et al., 2008) o plol

S g Slwlone (oui) p

039~ &gl Bi9) x = Ve polatSl ad) S s drslone
39 4 (9 090 F (4gl

(FCR) 2l hows wu o

D9 il s STigs = lié s ca

(percent (Survival <& oo o

adglolaws + ale ol olas) x= Ve slay as o
(2l

(increase in weight) -5 (il38l aoyo

Od ol aa o
sl

(LG)Jsb 13

Jsb il = 256 Jsb cuSilea — sl Job ceSileo

adS g oS (ileS alyd sla il cwlis ol

5 ool Ol3gl ol o)) jelate 4 pol> aslllae jo
655 Al adS g aS ()55 Ay Gielsinn paxin olS
2 sbie ol sl ol el wa0lez 5, 50 (6,00 aiged ¢
9 Wb o pAS (oSh a5l Glale (B9 Sl 0599 52
e Jolona 53 alalidl als 5 a5 3155 ) (sla il
e el i ol JolS 5l o as Sl ss o V.
S5l 5y 5l 5 At G5Bl blio 5 @5 elleyd Jlons
a9 lawgi L 5 ol (el g dinS gilen b
PNAD (o) 2 6598 28w See b S35l

b ool Jdow g a3

Excel AS)L"" sl 58l ey Lwgs onls ‘_g”T Zo= sosls
550 g )lal slo by, 0585 )15 Juloxi 9,50 SPSS 20

059+ (Aol (i9 - adgl 39) =

3y

OF ) FA5Y & o)lad ) Vals iy pole 1 g sloasily
S 2y5me PH 5 55 52005 (oo 70 0 )3 00l o (5051
(Linetal., 2012) 55 V.Y b £A

ool ST ol 395l angs

Sl 6l Lt <8 10 5 FE203 al oSt &l,34il
s Loy 1,3 L 5 (555058 )50 et gz (0]
L g slogm slde b yid eS8 (oo Ve laie 4
158 eolil 3550 L oo 5T 50 azdisy yo51 9 sleser 5| sl

A9 )09 At

sl ool 5 e (Medicago sativa ) sy, o5
A5 o ke 00,5 A6 sl ag e (5 5lwg, o 0uSiils
oer G‘H 6'—:& r:‘d._;‘ Sl Ve 24A )_.‘4.» S)y9 r:yjb)m
031 )0 L 9 ddyg5 b i 5o g 0031 (slg 0 azsiy
Mol S s 8 )5 1,8 el FA Soo 4y 01,5 il a0 ¥O
slee sl pladl (as Sis 31 Glpebl 5l w09l S

le sl as

oly s lojl 5l (el B Jlog) 2l 4l sl
S olwglo ouS_zils ;o g A i Sp—ine (6,5l olgz 4
ol olasge0, S by oo oA au¥e gan,0 s
Jols ez 50598 Jolo (60 bole G U w5 aslsl
,3= Erweka AR 400 Joo SLaJT j55¥6il 5 olKiws 511,
Sg— dgd Blo Sl b ol jon azigy joily o Jgil,5 U ools
S8 0,5 il az 0 FO gl jo el Y Soe 4 (s 5
S byl Joil 5 o S ) e 0gd S b e S
Yo o jim,8 50 g 00l i (S s oy sla
By Syt N W YUNPUI € 51 g V- JG JX g B IO I g RPE S
25 9 459 ;0% A e alS 09t L Ll gL
po—le oBiils (5ilug)ls 0aSails yo axigy j93b 4 g logn
(Zhu etal., 2012) o plosil agie (Sij

b diged 42355 9 (g 09,5

Nl gig pelsS T F 40 (Bolal g0 4 ale (slag,Y
g ole 9)¥ Ve lls 095 o s 5 S e Lokl Sl
a2 O3 9 b gl b (ale slag ¥ i(Control) sl og 5
GQLA 6[.@9)y (A|fa10) r:ﬁo og)f RUERA W) 44\.\:.» 6:05)5‘ 4;;

Syaon Ve ganl laicanowis 5l i g,exb L


http://dx.doi.org/10.22034/NBR.11.3.61
https://dorl.net/dor/20.1001.1.24236330.1403.11.3.5.9
https://c4i2016.khu.ac.ir/nbr/article-1-3687-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-01-01 ]

[ DOR: 20.1001.1.24236330.1403.11.3.5.9]

[ DOI: 10.22034/NBR.11.3.61 ]

Pourmohammad et al. Effects of combined application of Fe203 and alfalfa on Koi fish (555 ale ;s azigs g 01 0,3 56 plgs 36 )] Ka 5 dazme)s

LS 5 ol Slidgil plg 56 )y Baa b i ()]
9 9=5 (0)lsS adg) (Giglgian 5 o) Sloyial )l azss
65 S 5 e 45

(T covguinl 5 g3l 5l o le Jrmgin ool ,o solatul
5 (One-Way ANOVA) aé,b S, il g 5JUT student)
Slae slbs . Siko 51 pizen (Tukey Test) Ss o905]
a0l oolain] Oledbl o i Gy S sl loges g

Al a5 s 0 07 gyl g lobae

w2l 5 ptan (Jsl slajg; 5o (oale (g 5 4259 Jled 5 (FE203) ol w55l (oS 5 218 @l 31 =) S
Figure. 1. effects of combined application of iron oxide nanoparticles (Fe203) and alfalfa treatment on
Weight of fish at the first, seventh and fourteenth days.
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Figure. 2. Effects of combined application of iron oxide nanoparticles (Fe203) and alfalfa treatment on length of fish

at the first, seventh and fourteenth days.
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Table 1. Specific Growth Rate (SGR), Feed Conversion Ratio (FCR), survival rate (%), Weight Gain (WG %) and

Length Gain (LG) at the day 14.
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Table 2- Pathology results of liver, kidney, stomach and intestine of fish treated with alfalfa and iron oxide

nanoparticles on the 14th day
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