[ Downloaded from ornamentalaquatics.ir on 2026-02-18 ]

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

1Fe¥ Jl /¥ o lod /0 Sl DOR: 20.1001.1.24234575.1402.10.3.2.4 o) obpT

L_-M 9 fMg P — ool dle

ol T 33 o 9 10 (59,10 b (2 1705 Cano gimnd 9 Siiguig 23 b 41085 306 (w5
(Danio rerio) 19y b 49 8L

Toulaala dand [ casa y dalgd JLS) el T gualils Ld ) T caliy HIS5 S asal e
*n.panahi@srbiau.ac.ir

u‘)—:‘ ‘ul)q_? ‘G'A)L"“‘ J‘)T ali..i.&‘_\ cClAG:.\.\AS 9 ‘5\9.‘.9 JA‘J ‘GS.A.ZIJQ.A‘J 4:"73 ‘5\9.‘.(‘. AJ;—\
Ol Ol ool al5T sty (o lidas asle aaly ((Sibdaels bt sleslas 5 culags 65 S-Y

u‘):" B-EX'D) ‘Gohl J‘JT bm‘d - EXS) AA‘J ‘wm C_a.ue) QJ;—Y

VEY cndiguayl i el LB Ve Crage eslyyo ma B

oS>

S oz Bl K s 5488 3 e amale a5 3550 45 Sl ans (ki e sy T ol o ile L T (55T
St 71 > s g 50 K55 50 520 5 S IS o0 SUS S i (e (B LT 487 550 a Jlge opl @ &8 ol 0
SYsb ag=lse g Lactobacillus roteri s, b adss 30 oLl Guaa b ol aalas diwly opl ys et b oS Josa | ST
wb oME w3 L 58 S g bl gn)p cpl o3 pladl a5 b 53 (8L (caldnT Sk S 5 2L 510 b s
G L S 50 L gy o Ol san 5 B 435 (V/0x) A CFUMI el 1) (TP, TPN) K5 552 5 (TN, C)
534l 508 o35, (Bl bt S 50355 55 s S S5 85w b S 13 (TN, TPN) A+ g/l
lale s 33, 5> lr s s slas 5 W b5 5 dsb ar g BB Gl ediasOlts s i plasl OasT S0 5 ¥ class,
oo 55,55 s a5 ST dlay  sld alar 51l Sluls (S 5 U b agrlsn am 3 iomad 35 S b odday I
353 5 O G5 53,55 st e 1 B3 5T Jald e saalie (8l claedle 55 48 5o ad (S Olaleess, 1o S
s bT s 355 Sty e J30 98 55,55 e o 55,55 ST 2l s g ( S osT T 5 s o bl co 3 IS
Olale 3 Waassle (o 55 51 Ol canlllan 3 50 il 03 87 35 OT s 5 6 4508 ocalie 5755 5 om0 (b L]
lalama 53 g ls SLaml 5 O uan pglin (21581 5 adllas ) 3 odeT Cowsty w5 4 4z 5 b ol S Ssmg b o 405
35y g S a oozl 03T gl 51 aS” 0L T 5,5 551 s s Lactobacillus roteri «Csss  JoSe Sl oslizul ¢ o7
350l 5l e ale (o me 5s e SYsb 58 1 cdd edaline adllas 13 S o, b0k Ly s 3 sd s e s Olale Codl

A el sl Sty 3lal sl OT Cilate 35 8 b (Bl T sl sy

Lo sabe « K5y Lactobacillus reuteri .Sy b s gl QlodS


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.3.2.4
https://ornamentalaquatics.ir/article-1-336-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-02-18 ]

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

e 9 Sign gy b QMR il (qw s 99 ol )50 g madd 3t
Alavinejad et al., 2022; Priyadarshinee et ) c.oul ool Aodiio

.@l., 2023
L a5 asien (slowiy (09,500 SThos sla o9 3l oSS s
20 039) (29,550 9l8 350 L Oljee (2)55 olKiws 4 5955
Alavinezhad et al., ) o, 5,Slee 5 & #5 al58l
s(Elahietal., 2020) ;a0 slas xSL o0, Ba> (2020
Adelietal., 2022; Kazempour and) ! s ,Sles 5500
saiss o szl) 5l (S a8 e (Kazempoor, 2022
o ol a5 szt Lactobacillus soliiwl o g0 Siigag
S Silsm g 5 ygel o oo 05 Slas 2SL 5l eg 5
LactobacCillus o5,5 ! (slo i oy by ,me 5l (ST g 004
Lactobacillus .(Martinez et al., 2018) ..l roteri

Sl il g eads (gjlwlaz Lol g lusl o le5 oo 5l roteri
Ahmad ) col oo (5,155 Hlale codlu p o] Soxie dudo
(etal., 2022; Li et al., 2022

5 oley Bro winjls siw Sle sl Jow 5l eslaiuwl o5
' pRialesl 9,0 slagis) SRes g 3l el s3bj anse
@)l olS 0B ays § sl lacasgame lyls da Jolo 4l 5
G 1y ool leslanl 3l sla o o opl pls ans o
Sl oad Sleriny laCanguan (o) 2 Slp S Ko Ol
osls s a4 1y ele aSs,sbas (Scholz, 2013)
Lulps Vb gl e pn (SasS ojlul Gezmen ola S
L alie @hslsninds)s 5 Som g 33, Olol 65l
Slllas (o wed))l Slow> Joo G laie 4y ol lasbin,
Gl o0l sl su,_wLA...u (o= Sladlas 4.Lo.‘> )l i
(Scholz, 2013; Martinez et al., 2018)

ceslio la oy, (lulid &)928 5 55 de Al 4 axg L
2 sheme Goai VT L agzlse 5l 36 il als (ol
i@l 5 S eolidaas] Sl S ol ol 5l s ol
Ol et ams )0 (ole Soflen b Comdg (o) S,
Sl Sl gloonis¥T (5 pm0 0 (285 )18 51 00 Syl
Sl oy 4 anlllas opl 4o «(de Farias et al., 2020)
2 oS3l slo b Sae SVsb aglse 5 Segmgp b adss

Y In vitro

sbals asai ( o Lgl.e,:j L;%ﬂ ands gl b
gyl 5l 4z B sl b ej ) sl 5 LS
5w‘ OQ;;‘A.I? 05.‘>4.u |) 6)L¢.m.v 4:>5.v s‘_;m)...alo5£5ut.u‘
A5 50 0ebgs slaoan¥T atws gi> gg)ls LS5l
Cl Jl> 50 cpl (Grabicovaetal., 2020) sy o 428,5
5 g ls el i o boaVT Gis b sla iy, oS
5 (Aus der Beek et al.,, 2016) osgs g Jaeo
w55 plp e Caglie alex 29l SLaS 5 sla S
oS ol o el wpd o Bod slaeanslS) aliwsay LS
goa ¥l plsie 4 olaSy onl 5l azedl ol
Brandao et ) wss 418,35 ,Lai jo b ¢ Jed aedns )
lilbim p s Sul glacdale o > a5 @l 2013
wliw ‘_thbp.g')'ﬂ 5 odi 1.5 glylo aS ] lo0 10 0590 Bum 8
Brown et al., ) col gyl @l gl i oLl b
sites b ale s 5ome 5 oo e ol 5l S (2014
SIS B3, 5 3999 58 «S39098 550 5o obj £95 2925 b oS
Slalllas 5 035y el b g s (sl S i B sl JsSIse
@bl il o1y (a5)ls olge azgi b obans S99 (Alisee
.(Huerta et al., 2018; Grabicova et al., 2020) sslos S
31295 (NSAID) sty il 12 Sl ws lag)ls
(COX) 355STelS s bzl Sl b a5 st Lag)ls
Oils Jdo 4 g Wigd o 8 g 0,0 wolpdl el cely
O)ge 4 epS Limd 4 io 9 YU 250 51 Hezmen 2la Sy
Whitfield-Cargile et ) u,.5 o 1,8 ooliiwl 5,50 00 2
5l oo slai)liS aals o Jlis & a5 l., 2016
Madikizela ) wlosg o slol jo lag,ls oyl olulis
390 zly slag,ls a5l S5 L .@nd Ncube, 2021
5 gy o3> o 4 aS 039 NSAID oolgls 5l eolazu!
Sl 10595 5 (gl Cngazo WD Y gb 6,18
&S cwl J o ol (Wojcieszynska and Guzik, 2020)
B UT o.)f'l.wf ‘SPLAAJLWS)LMMJ‘ Q)Mﬁ)‘o k))‘ uaﬁlJ 4))_70
AMOS ) el 0033,5 Sowels] 5 xbaw « sunj ) sl
2 el ol 5 opla ] Sodl (Sibeko et al., 2019
wyzge SRUHIS oluly 5 005 13U (o Bamyed 3]
ol ;o ol sl cael g)ls (nl b glale eje 4g2ge

\ .


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.3.2.4
https://ornamentalaquatics.ir/article-1-336-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-02-18 ]

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

1FeY U /Y o b /s JW

o) bl

el agd glcble Sosngn oxr ad e
ke dy s 3 0033, 48LS1 0 > 4 Lactobacillus roteri
0y detd 0 A4Sl (s 2L i sl & po adds VO
Jorol Gl Dland 8L L (o)l STys oS 5 L s by
STz angd ob 4 (G SL Hgamilimwgu Jolae e 50)
O O3 1Y bl (20 SThes 5 ol plaxil ailys ) &0 4
Chpdy Suge VP A clele o s, adiess olabe

.(Kazempour and Kazempoor, 2022)

(Ol <Ol <3l (39 o S 10 (S g 0 S sl Jslome
TN, leog,s o slale g wo,5 aps Joile 5l oolatwl b
cdale o S sl 59 o b agalee cxi £o o 4 TPN
Sgax ol oolaiwl Jolre Jgilie clale sl ol og)le
Socdale 5 0ad g5 Ay, &g 4 lapgn loST LT YA

Xuetal., 2019) 6o ,5 wass a5 5,90 Jgilio g gl

Holai jsb s 05,5 o 5l ale s (y5e51 4 5 Y lajs, o
slacal o 6..;)4 > L tj).o .)l;u‘)| R 6)BT e
S8 e, Ve Hdleyd 0 badiged g W )T ol oS L
el VF 51 e ndigns St oo oSS g w0 5
Bb slaadlul 4 Gloj U ladiges g 03,5 (angas (rlle 8
033, S lE ) Tl 3l slaay Dol apgs S o 0 S
dole ol ilulaz sl Cos gladiges adS 5 wS
L o ans 9 58l pae 5o CIB A (gle Slad 5 ]
lowgay boaiges Culed )o g ol plaxil poig S olSClws
45 3] g 508 (50l S5 8k el e (55201,
3550 &5 e Sen b el Olyis daaydll

(Alavinejad et al., 2023) <85 || 8 _w,,

el

039 Bl (g o8 g0 Wlnalive

2 039, S8 pose lahy (seg8 50 Slaow)p s
Loawlas o TPN 5TP syl o1y oy s 4 Job

AR

Bigy g dlge

agesl >l

590 obole s plxl 1) oale ankad VYo yg03l ol
athio o &8ly uj obabe Lhyen Sy Sl adlas
b 6,85k g e 0D (6,00 5 <yl eyl a5 b o
Slaias slapg loST jo aiin 90 Gae 4 oKislesl Ll
L oleale oo 55k 0,95 Job )3 ol (5 IS5 o3lga syl
039 1Y bl 9 59, )3 4 ye 99 (ansld slog) 4y ST55
00,5 g lapglsST LT/ wills) o wiad 4dis o
b o e 2 ket ok & plale el ol
) 9 K] cbd.:u @‘J.C f“"’)) 9o )l oolaiul Ls 39 7
Dyge d (og,S i8S 1B a9 U sl b Congenne
op> b adss TP ol o b adw (C) JysS 69,8
l.g Cungomms g &“’9""5)" 0 g L: t-\.n)du :TPN ‘&”9""5]’
‘u‘“sﬁfl’ Lv St goums g d..»l; 0 yu> L: 4.:A.:u TN ‘u~53;’l4
O35l 095 sk )3 05 55y £ 0sesl ey e U5 s
5 Jslme ST o] slod ol T oloanss 55038 Lyl
MO/L w5 ile ax,0 YPEY odgamme ;0 i jay PH
VY g s (635 0,90 45 52 g o Lai> V- [F 4 §/a+ /0

00,5 iy S el VY lisg, el

SFSL ans

ATCC 44 Lactobacillus roteri s =SU aslllas oyl o
2 o )5 Al Olpl Gy pBS 35 5e ) 23272
a0 Y o cele VF o & @lpy MRS cuss e
Sl S lases ol ools S (glsn O jge 4 o 5 il
42,85 V0 Sow 4y ol )T il a0 ¥ glos g Ao a0 o
A sl eslaul b (6850 adgl clale s ol eyl
0 BSe [0 il 4y s, B (VF pH) Sl las
6Ly seilisgs Cules 4o 0B 53, (V/0x) A CFU/mI)
B pan loj U oo ,oF » g pucdS 10,5 adlol 5l s o0l ags
Alavinejad ) wias (5,lagS o5 il az )0 -V sles jo
(etal., 2023

4355 9 10 013y g3l o3bo]


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.3.2.4
https://ornamentalaquatics.ir/article-1-336-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-18 |

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

ve 9 Signg g b QAR il gwy

Ol sed g !

O ns"l’ sl Jolw Slaws ooy lews C"L"’ A oaslie Ve 39,
i 9 010 lid (6 lo gre S aslllas 90 slo lans
595 32 C Jlesd 33 yeS 97+ 59, ;8 TPN Jlas o l5e

(P<0.05) 54, ¥

6‘)‘0 TP )Lo.._i ;' )5) ).) (P<005) ‘3“5 L)L“"J C 05;
s, Job e yieS Gl TPN jlas g s, Jgb o yiis

A8 (2 yeS g (p i Geied g JS e 4 Cod
P JrsS Hlews g £ 59, ;0 TP Glajles jo s jas bag

Sawgp b asdas 1) JgasLactobacillus reuteril py oolo 039, yo sol> b Jalw oluxi g by had g Job w

£ 39, Y+ 395 o3l 395
59,5
TPN TP C TPN TP C
PALEEIAVAY  YOIMEVOXEE  NOYEVYAFL  YELFEVEVEY YVIORVEAF  AVFYERIYY/OY (iog,Ses) 50 Jobo
BIVEF/+ ) VYY)V S/ AEYVIO SIYEYAUTY Y/A£Y4/20 FIVEY SV (irag Seue) 5y s
FIVEEA/FA YEEIVE ¥/ F20/55 YISVEYIYA £+ ALFIAY V- Ay § IS alr sla sl slass

Y. }S)TP)LO.J :C . pe }S)C )Lo.:S:B‘\"o }B)C )Log;lA.(f“X @Lﬂj}}{)hﬂ.&o‘su)w)Q'ﬁ}@!ﬂéé’)u}ttg&)& k;‘)'!‘ J&n"b
(S ool 5L Jakus 105Lw <003 553 Job) 5+ 395 35 TPN ko FFo Yo 59, TPN jlai iE « 5+ 39, 0 TP o D .

\Y


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.3.2.4
https://ornamentalaquatics.ir/article-1-336-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-18 |

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

1Fo¥ Sl /¥ 0l /o Jlo

o) oyl

Wb 59,55 (ol aligSly dajp olud Jols a5 o5 TPN
Slesi o leas;le cnl (o,55 S oliee & 55,50 05 G55 0
dojy olud slaasle s a5 s gbay il zals TPN

MOMLMO)Lo.:Q‘u%‘)OGﬂdem))JUWj@?’

089y Cadl  wlicdh caml laaline
QL ¥ S 5o 009 2l i ol glap b
S gV slojg, ;00,5 jatin b aw) p cnl Cwl oals osls
b 5 Jloyi 009, <8l LIS TP 5 J 5 sloog 5 )0 (lale
s TN sla,las )0 ouls sdnline slaas le o i oy

ey aligSTlg 1035 ield (o) Sl ol idB) ¥o 395 3 TN jlowi :A L(FooX olodSy39) 1595 solo 039 Cadly (ol ol ¥ JSCi
1€ (955155 03k 9,55 1 2 ik gy aAligSTg 20y (b el yy Slaud tolaw dd) 7+ 59) TN jlond B o(U g3 (yokamansy z0lpuw 05l
Geld) £+ 59) TPN 5o D (U 33 (yokmnny sl 0L 59 555 1ot ik (i aligSly 25 (kb el 3y Slaud zoluw (k) Yo 59, TPN Loy
(P95 32 1935 05bw 3 1 (o sl 0l ol SLud ol

andS 28 bl Sl line

03l Lt ¥ USE 15 4l il il (o s gl
Feoog Ve lajg, 40 0,8 Latin Bgwym ol el 0ads
b 5 Jlo i adS b LIS TP 5 J 08 sloog 57 ) lale
oamliva TN 09,5 ;0 97+ 59, 50 (b ool yi oy,
59555 (g 53,55 ol oads oalive (8L slaad)le al
5 oo slad gl qulel (glo Sl 35i ¢ 355 5 (90515
58l als ol Gl TPN Jlas ;0 Lol 39y 5oandS's 50
D odd (S99 (e reolS 59,5 e Sl alaasle

\Y

A Bl wld e Slaaline

o0ls Lt ¥ S 10 0uS il _aawlidh sl sl oy ol
Foog Ve Glajg, ;0 0,5 Lasin B gwyw ol el oad
b 5 Jlo i oS <l LIS TP 5 208 slaog 57 5 (lale
sanlie TN 09,5 10 58+ 59, 30 (8l ] (0 yiiin Aoy
sty e g 5T Lol ous oamlie bl slaass e
(S Sl opd JeilS absisee (a8 38, 9,5
sy b basle cnl i a5 05 (ool T g 32,055
ool lime TPN L o Lol .l Laalsdl el o Yeose
slaad)le a5 sba Cb 1ol (P19 50 ofga) oasle
g i oy Hled cpl 50 05 Joil ) g (So3 dlawdl g3 5005
23l malS 59,85 (e


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.3.2.4
https://ornamentalaquatics.ir/article-1-336-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-18 |

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

e 9 Suigng b QAL il iy of s 50d g !

185 0l ¢ 95 Sl 1ol 6 )l ¢ B9 5T 10,5 Gid8) ¥+ 59, TN Hlod (A (FerX (3loiS ) 30) 125 (Blo oS Sl (ol o] ¥ S
G iiatl 0yl (S il 1olews 0yl (i 02 2 B (B9 5T 105 B <5955 tolaun Gl3) £ 59) TN jlani B (325 95
Gl (B9 5T 13,35 B (39,55 ol () Yo 595 TPN jlow C (53591 ol 105 (o2 gy w08 Sl iolows (old iy chadgjiomn (o
P91 155 b 39,55 tolpuw (ld) £ 595 TPN o D (o5 Jil 5 tolpuw (2> gy cohadg s giomms (ool 33y 102l 0 ybims (o 2
(50 2T 10)) (2o gy o w2 1(tl b

ol 0y YN ™ 3 g8
395551035 S (o195 59,55 ol ) Yo 59, TN Hloi A L(FeeX (Lo )3) 105 (Blo oS & and’ Cdly ool ool oF S
OB (9 y0glS 59555 20,5 B J9295 59555 toleww i) £+ 59, TN o B (a9 (5Lt gl 13,5 0 )iuw ¢ o5 33 12l kS  J9 yo9lS
ol G2l Yo 59, TPN jlond 1C (5gimmmndS'9 yii 11T 0 )lias cy0g2 (shdd £l 23,5 03k sunlal (oS ghuw 395 10luws 0 )liws ¢ 5395 5y 1]
59555 10lews d) 7+ 59, TPN jlous :D o molol (sl Jghow 395 t0lomw 0 3Lims (395 3 12T i (I3 3095 59,55 105 i < Jgugi 59,55
(ot sLad gLl 23,5 0 3L «omolol (oS glos S toloas 0 lins 395 31 2 2 Gild ((Jpug9

\f


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.3.2.4
https://ornamentalaquatics.ir/article-1-336-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-02-18 ]

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

1FeY U /Y o b /s JW

o) bl

(Y-YY) oL,5ar g Wang s NSAID slag,ls b coogonms
boakuly cnl 5o 090 (S nb b Saegonne Cod leals 5o
Sl s (2531 5 NSAID (slag fs 536 &y azgs
Hagiwara et ) oog, sligng,Seoe 5o Cue p 5 &) (hio o8
oy il 36 4 (al., 2004; Watanabe et al., 2008
el o 1S a2 os 5L (LPS) w51
«(Hagiwara et al., 2004) 55,5 o ybyae ;o Slgyol 59,
@ olgoe |y pol anlllas 1o el Cansdy pwlids o] lis
Col Jyo ol ols s lale 00y Lgmg Sio jo yuuss
o5 LSl Glye 4t 05 Slas 2L e SR 45
Ol ol cws 5l g Canl ool SLST 48] ol sl gen (o 00,
ol Slals Gon )0 s GEE Wlgiee 093 lags S
(Whitfield-Cargile etal., 2016) oS slayl 005, ,o cwlils
b oadss axgd BB o Shee @ axgi b ol (nl oS
Tl Sono 0aiiS a5l 039 (029,500 )9l Sgnte 2 SSgm9 0
035, Z8l ol J1alS syl dslllas 15 ool Cowoy
Merrifield et al., ) cosl Sigugpn b oot 3% Lol o

(2015
Sl O 3 pgen pedlie jo 3o (el (B S
Slga soms il cle ron 4 9 (Boran et al., 2012)
Yildirim et al., ) wes oo ol oS s Goes olosd
L o GYsb Congame jui pol> asdllae o (2006
(ol oz 3l pulidinl Sluls 555 4 e (s b
Sl co 3 Joil 5 cadgjgimms b 8035 59,50 (257 S
S a5 plale S 28l o (Sopsl ol 5 s s>
3 (V+YY) o, o Priyadarshinee oloalio b gues
Slalllae Grizmes 09 (uS9nb b Congone Cov lale
oSl o 1) pline owlidsoaw] Sluls 59, Goante
03,5 IS gleond SLS 5 b sd psans olale
mo Cowo sanaslis a5 (Wolf and Wheeler, 2018)
Slallhas ol aboz 5l enl ol aslllas |5 odal oo
(Y+Y+) o,5Ken g Mohebi Derakhsh cladlas 45 ylg5
o S &S sgad o)Ll (Y4IA) o) Ken 4 Rangasamy
o lals oS 2l o1 plive swlidioan] Slals 5o
ably cpl 5o 0,85 (915 BeS 5 SWSs L agzlee
2 7 Ol g Wdgigiee Oad &) dlex Sl (Sl
05> @ <8l 5L (il (Bl e S g | ST 2L

VO

-

SRl eein 3 by, (il 5 il 5l R
asdllas ol o ool plil glo ) ol (6t al., 2020
T uLJbLo 4...15 9 J.»S 039, 4O G‘jb u.o...u—‘ )5).1 OM.)QL.MJ
Lactobacillus  Sigmgp b plobe i L Sloalie
Sl sy 4 Sl Sldlae adaly cpl 50 05,5 oS
sWang «(Y- YY) ;) Kea 5 Alavingjad « g5 o alox>
(Y+YY) o,Ksa 4 Priyadarshinee 4 (v-YY) 5o
gl o)LfJ

Lactobacillus roteri Sigogn b adss ol> adlas o
ol sla sk sl 5o culies 5 Jsb Gl 4 i
50 odel Cawsdy 2l b guen a5 000 5 lals 059, o
uﬁl.)))s_i.}ﬁ.uﬁj: l.):bd.x) u‘).!‘).: [ W) r:L?u‘ L}'““‘"" Sllas
Alavinezhad et al., 2020; Elahi et ) <ol \Lals 034,
L o> sl slo .@l., 2020; Alavinejad et al., 2023
bl g S o T5le o SIS 5l Ll sy
Sy sl pln ;o o515 00,5 Gy 1) G0)lsF oliws
3 oot i bl 1) S o cdablne pae else g
McGuckinetal., ) oS o sla] 518 sl (285 il
L slab o el glo Joke mali8l s o (2011
Cde 8 Slos onipoylis pol> dslllas ;o0 Sigmgy bood
2ln S Soglie Sl 50 Wlgs o g Conl 039 2138 23, 00
) & olges 1) 09y slayn b GmlBl b, ol
6L&>M‘ ol 6‘;: Og>g0 GLQM )‘ ool 9 Lb&ug.us).:
oy oligS Oy slaanwl Ty wls i poxiy obisS Oy
oéj) |°9"'L‘-"" u;‘l.@J&J.w 6)))‘ kSL‘" éu.& ssi»).uj_» ..\.....u‘ 0)434.‘
039, slojn Job (Rl 59 (sotr A Wl o0 oS wiin
(Pelicano et al., 2005) a.ab axsls

Ao oled alex 5wl ol Sluls anlllas opl 5o
olale 039, S8l ;0 S5 (Jekw 59,55 (gl abisST
(V) o) Ken g Hagiwara zolo b guces 45 ol oonlive
cos ollse e ple jo (Y40 A) o, 4 Watanabe


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.3.2.4
https://ornamentalaquatics.ir/article-1-336-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-02-18 ]

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

e 9 Signg ) b AR il oy

Ol sed g !

P WY

Adeli, M.M., Kazempoor, R. and Shirazi, N.H.,
2022. Effect of Probiotic Lactobacillus
fermentum  on Growth Performance,
Bioaccumulation and Antioxidant Defenses of
Zebrafish (Danio rerio) Under Cadmium
Toxicity. Aquaculture Studies, 23(4).

Ahmad, W., Nasir, A., Sattar, F., Ashfaq, I.,
Chen, M.H., Hayat, A., Zhao, S., Khaliq, S.,
Ghauri, M.A. and Anwar, M.A., 2022.
Production of bimodal molecular weight levan
by a Lactobacillus reuteri isolate from fish
gut. Folia Microbiologica, 67(1), pp. 21-31.

Alavinezhad, S.S., Kazempoor, R., Kakoolaki, S.
and Anvar, S.A., 2020. The effect of different
concentrations of Lacticaseibacillus casei on the
growth performance and intestinal morphology
of zebrafish (Danio rerio). Sustainable
Agquaculture and Health  Management
Journal, 6(2), pp. 60-70.

Alavinejad, S.S., Kazempoor, R. and
Khajehrahimi, A., 2022. Potential protective
effect of Oregano vulgare on toxic effects of
naproxen on brain of Koi fish (Cyprinus
carpio). Journal of Ornamental Aquatics, 9(3),
pp. 1-9.

Alavinejad, S.S., Kakoolaki, S., Kazempoor, R.,
Anvar, S.A., Khajehrahimi, A.E. and Hemati,
A., 2023. Effect of dietary supplementation of
potential probiotic Lacticaseibacillus casei on
immune-related gene expression, intestinal
microbiota, and gut histology of zebrafish
(Danio rerio) during Aeromonas hydrophila
infection. Iranian  Journal  of  Fisheries
Sciences, 22(1), pp. 156-177.

s (Mohebi Derakhsh et al., 2020) _ls; o cgz 5o
ol (a0 a5 by 5z ol § a5 (6 55 gk o oo
b cules )0 5 098 oS sladsbe )3 BoSTy obml 4 j2eie
«Kelly and Janz, 2009) ol ol yon 23 el 5 59,56
adllas ol 4 55 cnl 5l i 456 sbolen Leuls
30 doed ool a5 Cll alS Sogmgn Lo 4ds5 09,5
9 &».59.».55).’ L: 4.1&.&: u‘).:‘ 5] IR W) 'ol.’z.)‘ LJ.M Sldlao
oa osalie 5 ale 05 » (plierd SLaS 5 L Cuegen
ol ,o (Hedayati et al., 20201; Liu et al., 2021) <.l
3 e SSgmgn b 85 4ol 50 0S8 Sles Sgay il
Mollanourozi et al., 2021; ) cul ool (5,155 oy
oyl oo i 4 a5 L (Loghmani et al., 2022
A5 0 beauwgle o Slee o P! ol o gulas]
5 S p b adis il slapailSe akex 5 (2010
Slallas jo 5:SL a5 dgai o Ll Hlale o glaus] ‘SIJT
Hoseinifar et al.,2020; ) ool ool 5,155 (so0xie
(lorizzo et al., 2022

5 Oimdn S 4 &S 0n S cwyp 3550 sam (B
Sluls 59, ol aalllas 4o (Badgujar et al., 2016)
(S5 19095 55,55 (s 55,55 abor 5l (plid o]
5 eedS e 8 g (o LS plusl (oulel slaJol 3985
5 oe 1ny ole adS cil gyl slaosile SL L
Ss e e sl slaoaile (Bb L Comgans o5 gl
sl (Lietal., 2010) 05,5 oo plo ,5 guilonS] ol
ool Gop Ol ) plele adst 2db o wlals
(ROS) 55T b sl 4365 0> 51 i 05 g guslans]
adS b 5o bt sl Ol Sl & o8 aS Sls s
<o ;| (Cao et al., 2015; Mustafa et al., 2015) <.
L oo 43385 09,5 ylale ads il yo cuwl Lrals (oo
2 ST (5T 0)l80e 050 51 U s |y SFsmg
Hoseinifar et ) couls oLl 5o lcCogng,m b 4 3a5 as
.@l., 2020; lorizzo et al., 2022

V&


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.3.2.4
https://ornamentalaquatics.ir/article-1-336-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-02-18 ]

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

1FeY U /Y o b /s JW

o) bl

Amos Sibeko, P., Naicker, D., Mdluli, P.S. and

Madikizela, L.M., 2019. Naproxen, ibuprofen,
and diclofenac residues in river water, sediments
and Eichhornia crassipes of Mbokodweni river
in South Africa: An initial
screening. Environmental Forensics, 20(2), pp.
129-138.

Aus der Beek, T., Weber, F.A., Bergmann, A.,

Hickmann, S., Ebert, I., Hein, A. and Kuster,
A., 2016. Pharmaceuticals in the environment—
Global occurrences and
perspectives. Environmental toxicology and
chemistry, 35(4), pp. 823-835.

Badgujar, P.C., Chandratre, G.A., Pawar, N.N.,

Telang, A.G. and Kurade, N.P., 2016. Fipronil
induced oxidative stress involves alterations in
SOD 1 and catalase gene expression in male
mice liver: Protection by vitamins E and C.
Environmental toxicology, 31(9), pp. 1147-1158.

Boran, H., Capkin, E., Altinok, I. and Terzi, E.,

2012. Assessment of acute toxicity and
histopathology of the fungicide captan in
rainbow trout. Experimental and Toxicologic
Pathology, 64(3), pp. 175-179.

Branddo, F.P., Rodrigues, S., Castro, B.B.,

Gongalves, F., Antunes, S.C. and Nunes, B,
2013. Short-term effects of neuroactive
pharmaceutical drugs on a fish species:
biochemical and behavioural effects. Aquatic
Toxicology, 144, pp. 218-229.

Brown, A.R., Gunnarsson, L., Kristiansson, E.

and Tyler, C.R., 2014. Assessing variation in
the potential susceptibility of fish to
pharmaceuticals, considering evolutionary
differences in  their physiology and

ecology. Philosophical Transactions of the

Royal Society B: Biological Sciences, 369(1656),
p.20130576.

Cao, J., Chen, J., Xie, L., Wang, J., Feng, C. and

Song, J., 2015. Protective properties of sesamin
against fluoride-induced oxidative stress and
apoptosis in kidney of carp (Cyprinus carpio)
via INK signaling pathway. Aquatic Toxicology,
167, pp.180-190.

Dawood, M.A., Metwally, A.E.S., Elkomy, A.H.,

Gewaily, M.S., Abdo, S.E., Abdel-Razek,
M.A., Soliman, A.A., Amer, A.A., Abdel-
Razik, N.l., Abdel-Latif, H.M. and Paray,
B.A., 2020. The impact of menthol essential oil
against inflammation, immunosuppression, and
histopathological alterations induced by
chlorpyrifos in Nile tilapia. Fish & Shellfish
Immunology, 102, pp. 316-325.

de Farias, N.O., Oliveira, R., Moretti, P.N.S., e

Pinto, J.M., Oliveira, A.C., Santos, V.L.,
Rocha, P.S., Andrade, T.S. and Grisolia, C.K.,
2020. Fluoxetine chronic exposure affects
growth, behavior and tissue structure of
zebrafish. Comparative
Physiology Part C:  Toxicology &
Pharmacology, 237, 108836 P.

Biochemistry  and

Elahi, S.S.M., Mirnejad, R., Kazempoor, R. and

Sotoodehnejadnematalahi, F., 2020. Study of
the Histopathologic Effects of Probiotic
Lactobacillus acidophilus in Exposure to E. coli
0157: H7 in Zebrafish Intestine. Iranian Red
Crescent Medical Journal, 22(4), 6 P.

Galus, M., Kirischian, N., Higgins, S., Purdy, J.,

Chow, J., Rangaranjan, S., Li, H., Metcalfe,
C. and Wilson, J.Y., 2013. Chronic, low
concentration exposure to pharmaceuticals
impacts multiple organ systems in zebrafish.
Aquatic Toxicology, 132, pp.200-211.


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.3.2.4
https://ornamentalaquatics.ir/article-1-336-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-02-18 ]

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

e 9 Signg ) b AR il oy

Ol sed g !

Grabicova, K., Grabic, R., Fedorova, G.,

Kolarova, J., Turek, J., Brooks, B.W. and
Randak, T., 2020. Psychoactive
pharmaceuticals in aquatic systems: A
comparative assessment of environmental
monitoring approaches for water and fish.
Environmental Pollution, 261, 114150 P.

Hagiwara, M., Kataoka, K., Arimochi, H.,

Kuwahara, T. and Ohnishi, Y., 2004. Role of
unbalanced growth of gram-negative bacteria in
ileal ulcer formation in rats treated with a
nonsteroidal anti-inflammatory drug. The
Journal of Medical Investigation, 51(1, 2),
pp.43-51.

Hedayati, S.A., Sheikh Veisi, R., Hosseini

Shekarabi, S.P., Shahbazi Naserabad, S.,
Bagheri, D. and Ghafarifarsani, H., 2021.
Effect of dietary Lactobacillus casei on
physiometabolic ~ responses  and  liver
histopathology in common carp (Cyprinus
carpio) after exposure to iron oxide
nanoparticles. Biological Trace Element
Research, pp.1-9.

Hoseinifar, S.H., Yousefi, S., Van Doan, H.,

Ashouri, G., Gioacchini, G., Maradonna, F.
and Carnevali, O., 2020. Oxidative stress and
antioxidant defense in fish: the implications of
probiotic, prebiotic, and synbiotics. Reviews in
Fisheries Science & Aquaculture, 29(2), pp.198-
217.

Huerta, B., Rodriguez-Mozaz, S., Lazorchak, J.,

Barcelo, D., Batt, A., Wathen, J. and Stahl, L.,
2018. Presence of pharmaceuticals in fish
collected from urban rivers in the US EPA
2008-2009 National Rivers and Streams
Assessment. Science of The Total
Environment, 634, pp.542-549.

lorizzo, M., Albanese, G., Letizia, F., Testa, B.,
Tremonte, P., Vergalito, F., Lombardi, S.J.,
Succi, M., Coppola, R. and Sorrentino, E.,
2022. Probiotic potentiality from versatile
Lactiplantibacillus plantarum strains as resource
to enhance  freshwater  fish  health.
Microorganisms, 10(2), 463 P.

Kazempour, A. and Kazempoor, R., 2022. The
effect of Lacticaseibacillus casei on
inflammatory cytokine (IL-8) gene expression
induced by exposure to Shigella sonnei in
Zebrafish (Danio rerio). Arquivo Brasileiro de
Medicina Veterinéria e Zootecnia, 74, pp. 211-
218.

Kelly, J.M. and Janz, D.M., 2009. Assessment of
oxidative stress and histopathology in juvenile
northern pike (Esox lucius) inhabiting lakes
downstream of a wuranium mill. Aguatic
Toxicology, 92(4), pp. 240-249.

Li, Z.H., Li, P., Rodina, M. and Randak, T.,
2010. Effect of human pharmaceutical
Carbamazepine on the quality parameters and
oxidative stress in common carp (Cyprinus
carpio L.) spermatozoa. Chemosphere, 80(5),
pp. 530-534.

Li, W., Huang, X., Lu, X., Jiang, B., Liu, C,,
Huang, Y. and Su, Y., 2022. Effects of dietary
Lactobacillus reuteri on growth performance,
nutrient retention, gut health and microbiota of
the Nile tilapia (Oreochromis
niloticus). Aquaculture Reports, 26, 101275 P.

Liu, M., Tang, L., Hu, C., Huang, Z., Sun, B.,
Lam, J.C., Lam, P.K. and Chen, L., 2021.
Antagonistic interaction between
perfluorobutanesulfonate and probiotic on lipid
and glucose metabolisms in the liver of
zebrafish. Aquatic Toxicology, 237, 105897 P.

YA


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.3.2.4
https://ornamentalaquatics.ir/article-1-336-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-02-18 ]

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

1FeY U /Y o b /s JW

o) bl

Loghmani, H., Khalili Hadad, B., Kazempoor, R.
and Sh, A.S., 2022. Investigation of the effects
of Bifidobacterium bifidum as a probiotic on
liver function enzymes due to exposure to E. coli
O157H7 in Koi fish (Cyprinus
rubrofuscus). Journal of Survey in Fisheries
Sciences, pp.27-3.

Madikizela, L.M. and Ncube, S., 2021.
Occurrence and ecotoxicological risk assessment
of non-steroidal anti-inflammatory drugs in
South African aquatic environment: What is
known and the missing
information?. Chemosphere, 280, 130688 P.

Martinez, C.S., Feas, D.A., Siri, M., lgartia,
D.E., Chiaramoni, N.S., Alonso, S.D.V. and
Prieto, M.J., 2018. In vivo study of teratogenic
and anticonvulsant effects of antiepileptics drugs
in zebrafish embryo and larvae. Neurotoxicology
and Teratology, 66, pp. 17-24.

McGuckin, M.A., Lindén, S.K., Sutton, P. and
Florin, T.H., 2011. Mucin dynamics and enteric
pathogens. Nature Reviews Microbiology, 9(4),
pp.265-278.

Merrifield, D.L. and Rodiles, A., 2015. The fish
microbiome and its interactions with mucosal
tissues. In Mucosal health in aquaculture (pp.
273-295). Academic Press.

Mohebi Derakhsh, P., Mashinchian Moradi, A.,
Sharifpour, 1. and Jamili, S., 2020. Toxic
effects of diclofenac on gills, liver and kidney of
Cyprinus carpio (Linnaeus, 1758). Iranian
Journal of Fisheries Sciences, 19(2), pp.735-
747.

Mollanourozi, A., KhaliliHadad, B., Kazempoor,
R.and Sh, A.S., 2021. Probiotic supplements as
an alternative medicine; investigation the Effect
of Lactobacillus casei on liver function of Koi

Fish (Cyprinus rubrofuscus L.) in exposure to
V4

pathogen as an animal model. Journal of Survey
in Fisheries Sciences, pp. 119-126.

Mustafa, S.A., Karieb, S.S., Davies, S.J. and Jha,
A.N., 2015. Assessment of oxidative damage to
DNA, transcriptional expression of key genes,
lipid peroxidation and histopathological changes
in carp Cyprinus carpio L. following exposure to
chronic hypoxic and subsequent recovery in
normoxic conditions. Mutagenesis, 30(1), pp.
107-116.

Pelicano, E.R.L., Souza, P.A., Souza, H.B.A,,
Figueiredo, D.F., Boiago, M.M., Carvalho,
S.R., Bordon, V.F., 2005. Intestinal mucosa
development in broiler chickens fed natural
growth promoters. Revista Brasileira de Ciencia
Accola, 7, 221-229.

Priyadarshinee, S., Umamaheswari, S. and
Ramesh, M., 2023. Non-steroidal Anti-
inflammatory Drug (NSAID) Naproxen-Induced
Hepatotoxicity in a Freshwater Fish Labeo
rohita. Water, Air & Soil Pollution, 234(1), 28 P.

Rangasamy, B., Hemalatha, D., Shobana, C.,
Nataraj, B. and Ramesh, M., 2018.
Developmental toxicity and biological responses
of zebrafish (Danio rerio) exposed to anti-
inflammatory drug ketoprofen. Chemosphere,
213, pp. 423-433.

Scholz, S., 2013. Zebrafish embryos as an
alternative model for screening of drug-induced
organ toxicity. Archives of Toxicology, 87(5),
pp.767-769.

Wang, J., Kong, W., Sun, Q., Zheng, X., Wang,
S.and Yan, Z., 2022. Toxic effects of naproxen
on the intestine of the goldfish, Carassius
auratus. Molecular & Cellular Toxicology, pp.
1-13.

Watanabe, T., Higuchi, K., Kobata, A., Nishio,
H., Tanigawa, T., Shiba, M., Tominaga, K.,


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.3.2.4
https://ornamentalaquatics.ir/article-1-336-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-02-18 ]

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

e 9 Signg ) b AR il oy

Ol sed g !

Fujiwara, Y., Oshitani, N., Asahara, T. and
Nomoto, K., 2008. Non-steroidal anti-
inflammatory drug-induced small intestinal
damage is Toll-like receptor 4 dependent. Gut,
57(2), pp.181-187.

Whitfield-Cargile, C.M., Cohen, N.D., Chapkin,

R.S., Weeks, B.R., Davidson, L.A., Goldshy,
J.S., Hunt, C.L., Steinmeyer, S.H., Menon, R.,
Suchodolski, J.S. and Jayaraman, A., 2016.
The microbiota-derived metabolite indole
decreases mucosal inflammation and injury in a
murine model of NSAID enteropathy. Gut
Microbes, 7(3), pp. 246-261.

Wojcieszynska, D. and Guzik, U., 2020. Naproxen

in the environment: its occurrence, toxicity to
nontarget organisms and biodegradation. Applied
microbiology and biotechnology, 104(5), pp.
1849-1857.

Wolf, J.C. and Wheeler, J.R., 2018. A critical

review of histopathological findings associated

with endocrine and non-endocrine hepatic
toxicity in fish models. Aquatic Toxicology, 197,
pp. 60-78.

Xu, C., Niu, L., Guo, H., Sun, X., Chen, L., Tu,

W., Dai, Q., Ye, J., Liu, W. and Liu, J., 2019.
Long-term exposure to the non-steroidal anti-
inflammatory drug (NSAID) naproxen causes
thyroid  disruption  in  zebrafish  at
environmentally relevant concentrations. Science
of the Total Environment, 676, pp. 387-395.

Yildirim, M.Z., Benh, A.C.K., Selvi, M., Ozkul,

A., Erkog, F. and Kocgak, O., 2006. Acute
toxicity, behavioral changes, and
histopathological effects of deltamethrin on
tissues (gills, liver, brain, spleen, kidney,
muscle, skin) of Nile tilapia (Oreochromis
niloticus L.) fingerlings. Environmental
Toxicology: An International Journal, 21(6),
pp.614-620.


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.3.2.4
https://ornamentalaquatics.ir/article-1-336-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-02-18 ]

[ DOR: 20.1001.1.24234575.1402.10.3.2.4 ]

Iranian of Ornamental Aquatics Vol. 10, No.3

Investigating the effect of probiotic feeding and experimental poisoning with naproxen on the
histopathology of zebrafish (Danio rerio)

Ebrahim A.%; Panahi N.1*; Kazempoor R.2; Khajehrahimi A.%; hadizadeh N.3
*n.panahi@srbiau.ac.ir

1-Department of Veterinary Basic Sciences, Science and Research Branch, Islamic Azad University,
Tehran, Iran

2-Department of Aquatic Health and Disease, Science and Research Branch, Islamic Azad University,
Tehran, Iran

3- Department of Biology, Roudehen Branch, Islamic Azad University, Roudehen, Iran

Abstract

The pollution of waters with low concentrations of environmental pollutants has attracted the scientific
community's attention for several decades. It has become a significant challenge that addresses whether
ecological concentrations of such compounds can disrupt the physiological function of organisms in
aquatic ecosystems. In this regard, the present study evaluated the effect of feeding with Lactobacillus
roteri and long-term exposure to naproxen on histopathology changes in zebrafish. In this study, the
fish were fed with essential diet (TN, C) and probiotic (TP, TPN) (with a concentration of 1.5 x 108
CFU/ml) for 60 days, and at the same time, they were exposed to naproxen with a concentration of 100
ug/L (TN, TPN). Sampling was done to check intestinal morphology and histopathological changes of
intestinal, liver, and kidney tissues on the 30th and 60th days of the test. The results showed a
significant increase in the length and width of the villi and the number of goblet cells in the intestine in
fish fed with probiotics. Also, due to exposure to naproxen, histopathological lesions such as villus
corruption, vacuolization, necrosis, and hyperemia were reported in fish intestines. In the liver, the
observed tissue complications included atrophy, fatty change, necrosis, thinning of the sinusoid, dark
granules, blood occlusion, bleeding, and edema. Tubular necrosis, glomerular necrosis, hyperemia,
infiltration of edematous cells, expansion of Bowman's space, and nephrocalcinosis were observed in
kidney tissue. The remarkable thing was that in all three studied tissues, the destructive effect of the
complications was reduced in the fish fed with probiotics. According to the results obtained in this
study and the continuous increase in the consumption and release of drugs in aquatic environments,
using Lactobacillus roteri probiotic supplement in aquaculture farms that use polluted water is
recommended to improve fish health. As observed in this study, long-term exposure to low drug
concentrations also causes tissue damage, resulting in significant economic losses.
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