[ Downloaded from ornamental aquatics.ir on 2025-12-15 |

[ DOR: 20.1001.1.24234575.1401.9.3.1.6 ]

1P Jl /Y o jlo / ped JWw DOR: 20.1001.1.24234575.1401.9.3.1.6 o) b RT

ONON et

oo o U ¢ (Oregano Vulgare) ¢ ygl (il JoSo b 49025 3306 (g 99
(Cyprinus Carpid) g5 ol 38 (S g 9 b O Y b o gowno

"o dnlga YL pual g (suge Ol e 750 IS b I3 (s ple fgack ouses

*r.kazempoor@riau.ac.ir

Ol Ol o a8ty (St aela suSimily (LT slag e 5 cutlags 85,5 )
OVl raa gy (oo Meal I T ol&E31s (a0 9y aaly (oulid iy 85 S -
Ol lese S (ol ul3T ol&mily liwe K ualy ¢ Sibiyaels 85,8 =Y
Ol Ol ool a1 sl (Jlad o5 anly ok s 5 S ¥

VEe e gaiobdy gl VEe e ala e sl o

ous>
ol b e Vb Cospens o (o8 Olabe e il SE 50 il JoKo b i 56 ) shie 4 adlas
wobos 8w o (e Bl s Usb oKl 5 0 8 0 35 0ke) 557 Al WO shine al (sl oAb pladl S5 50
St gt 55 535\ e @ e 3 818 005 551 il Gl 0 5 4l 0 oliE NSRS PEA CRCRVIVRSIS
5 el o bads TLos 8wl o b o (C) JmS 05,8 ot bl b & 515 oS5 56 s b Saa SV b
3 3 23l Sl s 6503 35t 0S5 1l b Cnsann 5 S8 sl Gell sl e b agdis T2 65 8 5 S5 13U b St s
@l S 5 s asm olid Sl Sl wg 5 i e > S 1 ey Sl sladisad 5 A plasl 05037 OLL
LT2 55 bad,le ol 55 S50 5 oledl G55 e0ms STy 5l s bt TL Jlas s ok otalin asle o 2t eols OLES
ho 28l T G2l s S8l bl b s cote 3T saasOls s ol s S eaalin T 4y oo (o287 (55 i1
53 55 ol ekle Bl Lol (115 S s b e 528 4 ar 5 b 68 Al 3 S sl b a0
Condl 5 Conl Coanl Sl s Olale o550 OBaa b Shgrsn gl VT ol SIS1 ) Ol (b (T
93 o YT 0l b Cm san 51 (A6 o3laBl a5 5 5m (2)lse 1l g 3 1) (63,0 ol ml (dome 5 glolid

U GPPRUIRtES

FEPRM LN RPN PRI S L P IR P W g P


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.3.1.6
https://ornamentalaquatics.ir/article-1-313-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-15 |

[ DOR: 20.1001.1.24234575.1401.9.3.1.6 ]

vee il JoSio b a3 il o y g9 RUL R
» a5 slassa (Benotti et al., 2009) el ouss olulis 4000

)‘ )._>|).3 AREYARES L;Ja.w LgLQj 9 U)’L&b ‘5L¢2:4\;L>4M

(Grenni et al., 2013)
Ol oolgils slacl 51 Origanum  vulgare  «e5
Sl j0 00 lS b a4 a5 el (Lamiaceae)
Shayista et al., ) sgi o oolitul g0 o 4 la,gas
slooslas ¢ o pulul 3l coliwl aisds ans b (2013
oz 5l T sehe gloo Shae o @ 9l o 2LS
o385 sl e 0, Slos Sguge ) 0 Sles 39
S olS 5 e wilel (Kazempoor et al., 2022)
IPSVCRY IR PN SURVPSI PN FET 51 I ERVSIPC RECIRPSIPN It
Setsy g Joid clite b ooyl g bl daJSIl oS
5 erinmke (Alagawany et al., 2020) siloass JSis
Sl 15,5l 855 3 olend SLSH ool
35 uilul Lol szl g eog leadedls 5 Sgid
Bl ) ol JsyS1,5 5 Jgaxd 005081 slacn dsise
Gendy et al., 2015; Gutierrez-Grijalva et al.,
3,8les p olS ol cuie SISl Sldlae S B (2017
3o g (ol e (229,500 Hold w039, JLSLe
Rafieepour et al., 2019; ) ;lal o los!
ol 5 (Abdel-Latif et al., 2020; Ozel et al., 2022

bolybs ol ol (2B sl g (wgng 22 (2950 2
Bohme et al., 2014; Alagawany et al., ) alKisl;l
wiles S 5 I3 (2020

L oolele adss aae ol jl 5 00,0ud Sladllae 0529 b
DR Sype 0 oS sl Ol (ol sla il
It Blse e bl ol il
3924 (5‘:.5)L> 6&50&&[«0(53[4 L’ A.Q,>‘9A 0394y LDMW
5 oolaiwl 5y50 slal (Fogdl 5 0gzg Lo Ll oyl
CJEV R | W CE i WO ST S VI [ PR PR B P
ol sl o)l e s s 0 (el SlaS S
el 65952 9 #3Y ObRl 50 Casgenn I (LAL 2)le
26 ewon @b s lp sl (nl s cnlple

Sl 5l2g,19) sk leard slroai¥T ;S olulis
Cudle SVgame 5 Wi slagpSesl (Sbjsls
2 0390l Sl by 50 2 GlptanssST 5o ((pasd
Gl 4255 g 00l had (Sedl saes lassays 5l (S
(Grabicova et al., 20208) ool 00,5 > s34 |,
Loy gyl sboomilonil olowd sbooas¥T cpl 5l S
b )3 b b lacdile )3 a5 culed! slocadplie
Sl g oads plolid (aBlbaswy sbo,slsS )5 ohga) ol
ok G5 Bl SlapenlS ) B Sogll ool sllact
SlpacslS )l alex 51 LT (Miller et al., 2018) el
3 S s wiies Lo Sogll ul oyme 3 B i
Dlogzge yo rmw gozS Jemily jl g aiien 50,50 baglo
Grabicova et al., 2020a; Grabicova ) us,ls 95 5 3!

(et al., 2020b
Jeds & (NSAID) sudgl b ol 0 slag s
ol Sl slojgls alo 51 o L anpzm 5 VL i
(Whitfield-Cargile et al., 2016) il o oolaul 5,50
30 g 0,8 lagyls pl ol Grae 4 i aiise oyl
Glagyls slolid 5 somaite slailT o3 slaJle
Madikizela ) cool azils 545 haw slp! ;o NSAID
@ Gl slagls 5l SO S5 ,L (@and Ncube, 2021
iS5l slop 393] ls L a5 Zewl NSAID oolgils
OleSsegys 5 Lacnaidilivg p (elSomling 3w 3
S Ysb Sl Dse g gy i cde ay gl (nl o)l 28
Gl Somgeme 51 NAVE Lo o JBL 4 0555 e
(Wojcieszynska and Guzik, 2020) o lo,e5
oS 9nb Jeie (o (shel Sdglbie g0 4 s 50 (S0l
Addison et al., ) oo bos aSg,05d5 Sy pl
ahas ,o aS ol )l e e Ol sly ¢ (2000
JU Glegare e uSspl OB laals
Coniy bazme 4 Al bl (2o boolen sl e
Marco-Urrea et al., 2010; Wojcieszyfiska ) 55,
(a8l 4y s 4 Ko sew 5l @nd Guzik, 2020;
55 Gl DT g s (b (smin el 50 5l Gl

Y


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.3.1.6
https://ornamentalaquatics.ir/article-1-313-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-15 |

[ DOR: 20.1001.1.24234575.1401.9.3.1.6 ]

1Fed JUo /Y o )it / e Sl

o) ol T

8,5 L8 Gldle uyiwd [0 e g WD (6l ()b
4, 90 olale 4 2o 13 (El-Hawarry et al., 2018)
g 0ol ploeil oy 59 0 wluly N 9 4 alels o 59, 40
Syslaezr ol mhuw 5l Slol glae oli 5l s celo g

VK4

oS3 3 b gl
Jodlgiws wlal 2 S 5nb b Sae Vs Cuogenns
Y. 55, ;| OECD, 1984) a5 alxil Y+¥ o Les OECD
ailisy 59, VT Do 4 T3 5 T2 (slaoy )5 0 lale (y3e5]
CS ) S 3l 09 yid 0 0,8 (e Ver (Pre o 50
OmS9nl yog w88 LS (Ol ld Sl gilug,l
oSl o1 @ ke ol 2l oo Ve 5o oid U 5l e
aljg, ylai 0y90 399 ;0 g)le cldale laas (gl 0l oo adlS
ol ClE 5 ond Rl o3 Ol b lacil oI Y-

RUGIRVNE L NS

bl glo o)

SLls Sygo 4 ple aw e el gesl Gleml o
Sl diges u 5 b Sy ol 5l g g 0ol spo Solas
@ly aloldl sud 31 cladigas b pll jhe il
Sy b ool LB e Jebe jo b oS
JSU o onss conts ladiged (owlincdl slaasdll
Okl 50 6T O oY) gogmo glaaz o b SL!
O Culs & hp 285 18 odhl o 5 b LSy
S5 5l o 5 05 gl pis Sl ooliisl b g e
a8 el 58 ,Sn Slae o039l 9 ekenS ilen L
Mohamed et ) o 5,155 cwlid ol ods 4555 ,0 4
.@l., 2020

b
sl e lualine
FF 5o, 50 655 olebe s il cwliiican! gy pn mls

i ol cpl Cosl ol ools las VS )0 yge]
s plla sy Jlog sie il ol TL 5 C slo s 5.5

v

o)l b Sae (GYob apzle Cov 65 bl ;o jae
1S STy

Bigy g dlge

asesl >l

Cyprinus ) 55 ole YA+ I eolaiwl b g3l ol
Jsb 5eSlee 5, SOOEID G55 5:Sike L (CArpio
3 o sl olale i plol e il SIOE- /0
Gl ez atan g0 Sue a4 (islej! pleil e 4y Jla]
G5l 0)90 Jsbo po ind (eSS (gail oo Ll L
Shsm b (o 039 10 boln) 5o, 53 e 99 Olale
G olbabe 5,55 o) (bl e ol 4l gyl
@392 S)ls W B STENY o )15 an b Lo ke
DA el (OB [ ole V0) O 2 VO (ol g pslae
pos s aly opx b adss «(C) U8 Jles Jolis bojles
poe g 4l oy b 435 Tl Jlad ¢ (S50l L ag2lse
Loolyon ol oy b 4das (T2 Jlas ¢ S5l b age
T3 Jlewd 5 (Sl b azlye 5 55l Guill JoSe
Ve Sasas b obe S g nl b agalon g 4l 0 b aydss
Pl bl 5l 052 9 Al 0 (13 @23, 90 L 5,
WY Ojse @ )9 432 o9l Jsb )0 wiad 4dss
ol CoheS L gl ab el glids) 1 S cels
waz Ol Ly ead sk laegylsST T UY- als,
T3 5 T2 ooy 3 ;o plale ¥+ 59, (bl ;5w a3l
G, b e (Ysb Congens oS 55, VF Do &
5 C sloog)S ;5 s Sy w85 15 (S5l
s ol T1

1€ w35 6 5twodlel
Shhex) al o> o138 w3, 90 b lale faejl cpl yo
wiss gl8 sl eilel ol o g (oS g 5,0
$B sl bl ¢ g8 gl uilal (g9l 0y ags sl il
Feliskee ¥ G b (Olnl 0l gl (el o)l 855
She> G5y 2ol 5L o 0 Sl o5l 2 0


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.3.1.6
https://ornamentalaquatics.ir/article-1-313-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-12-15 ]

[ DOR: 20.1001.1.24234575.1401.9.3.1.6 ]

vee bt JoSo b a3 il w9

RUL SRR

T3 & cas S w55 S0 T2 bjlas o bas)le

Cels T3 5 T2 sl Lo 4 oufionnlive 4l (i
ol &5 0 Sern Sl GeySSpad aligSly GelS

)]

(o L) T o 10 s(Jlo g <) € o 1ll (Frox oS 32) (39051 FF 355 39 (635 leblo o by (pulidh ol &l s 1 S
g8 10,5 dd (ol aliaSTg 1 pidd) T3 jlowd 10 (59,55 1 2 i o lgadl : idd ( 9ulS 1055 0y Liw g aligSTlg tolew o )liw) T2 Hlow iz
Aoleadl s 2l fid 09,55 105 0)liw ( S5 p tolew o liw

Coams g ol Ol aS caol NSAID oolgls a5 bgsye
sad 415 M Bas i oyl » ool al slagls
sy 4 aslllas plys (Stancova et al., 2017) el
2655 ool e il o 55l il b agiis 3G

Lol 0als a5y S g0l (g5l B ee
el Olgre @y oby e <Blyo 9 Oigdn S 4 jae
Badgujar et ) osi oo (80 llunagons glgl o Gon
anlllas ;o 655 Lol jro cwlibcww! ow)p .@l., 2015
Glsle Sl el Syl a5 o ol Lol
5 Sl o, pud abgSly GolS alexr Sl ambnd
Ol dLiwly b )3 09doe e S 0 (G5 p
5 NSAID slag,ls oyme 5o abe jio il cwlidioa]
Loadal, jo Ll cwl cais (5155 dg2 g0 luol jo yeaS

S5 4 g Sy
a4 o059l (29)le sloonile Bl ohigas jepboss soaY1
Js (2 SlopiassS] 5o (arme Cannj o Sk S
W ,5 ool Lame 45 oolaiul 1 s bagylo ol 1y sl oads
] Slmg) s 09Dl 5 08 o 00901 1) T (lppiassST
2 sy oS 2Ll Lolse (S p0 bl cdls
4 e oSS g oad Jie gE 0 peniy pel e
Wgd s oluil 5 Gy e lp yas Ol sl
29l lrosile 3L asST 544 L (Gomes et al., 2019)
Lol cilo 029 o5 Sl gloclale b ol (slapiunnsST 5o
SIS PsST g el e Sl SLS 09l
ol slosile BL ol 5l (SO ailes,S o) 4295 LB

f


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.3.1.6
https://ornamentalaquatics.ir/article-1-313-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-15 |

[ DOR: 20.1001.1.24234575.1401.9.3.1.6 ]

1Fed JUo /Y o )it / e Sl

o) ol T

ué).no o9 ‘SQLQ‘ le.mwul..J l) IR d.ad.u ul...al.o o
odis S 392ge Sludl ;o 95 B (29l Somgene
Lol alaly pl o 5,55 et pols asdlae 5 col
o] 2alS 0 GlE gl eill  odable iES 09y oy
G allss 5 ST 5T cadle a4y canl (Sas jie il
sl Jsb 8 5005 ROS (505 s 31 o 515 51 il
ey 8l oeSonb boagxlee 51 L6 gslans]
oS 9nb b Saegonns il &Sl Sl A 45555k len
Stancova et al., ) 545 oo gilansST (o il slxl cels
w5y b 4dss wezee Sl ool L a5 Jl> s (2015
5! (Shourbela et al., 2021) 555 o ol o Slos]
ST o il 381 (V- YY) o], Sen 9 Sedeeq Koo (ggu
3D Celiegans] g9yl ) solatwl azs o (NO) o s
£S5 pl Coenl s ST 5,155 1, (NSAID lag,ls oolgls
aile olJsbs 5l NO w5l i adg a5 cal ]
Cel g yin ROS (sas b Jld slajliy SLe
Abdel-Salam ) 54 plail 5 Slee jo Pzl g 8L ol
Glee 5l 5l slas Jol L et al, 2019
O 56 pl &S cuils NO 4 ROS odg = B
32 d97ge Sl S S g n Sgige Jud SlS S
ol (Leyva-Lopez et al., 2016) o ools cos I8 4l
e 28l ] el e 5 alaS e alg e boaily
ol addllhe o gl ,g uwilel b wdss a0 lele
2 oSonb b agzlye oulidoaml islsal oulpepdle
ol b olaslie Ll wyls pin cw)p 4 508 58 53
loosile 8L sspive pae Sl 4 azgy b (IS ek 4
) seodw Olylas 08 2l OB yas donis )0 Cons ) Lases o
saals jshite a4 cuils valys ol epas sl gl slp
OSle Slogzge cudls 5 y50b5 slooan VT sl e il I
Sl @e)lSal, Gy 5 plolid (ol Glagiurss]
N

o glagbse )0 Sire ol GhywS (oo e ple
OhlSes 5 Browne asllbe ;o od5nsnl b oye oloy
A S (Y )

b 0 ol sl o L3s GlapmsilSe 3 4 aalsl jo
S O5eaST RalS 4 e s jlo ooyl adlllas )0 sae
S5 1 o O3S U AT s o el
Gogooe Sl Bl cud b shls a0 WS e
ROS) (5esT Jd loaiss odsi pln 0 5 oo
Ogaly et al., 2015; Sedeeq et al., ) cul 5 53wl
Oliee 9935 (y5umST 0L polie 5l esliiwl p ogdle (2021
(emae slie jo alBais glile Oy sbaaul ol
2% el iS50 | sras
aS sl Ji= o cpl (Islas-Flores et al., 2014) w5’
syl 5l eolaiwl ami o gslannST il sl
aS Cowl o Lo g ool 5,155 oy ol 51 i NSAID
» lie cowilSe L Sea NSAID oolgls slag,ls
Stancova et ) w138 o b SlowsS! ST sl g5
58,5 18 Jie sl @l 2017; Sedeeq et al., 2021
9 Pongml 0idS ot (pepe Cou lajed (pyxe o
J=le 50 cwwa NSAID oolgils a4 lae a5 SL8gISSs
5,8les oo o (Tinca tinca) ' oo Y Sai; adyl
00,5 st oyl Wl g GlanST T lae ]
Stancova aslas o imes (Stancova et al., 2017)
b Ty ple o eSonb b agzlse (V10) ol
20,8 glanST uyiwl obml 4 =ie (Danio rerio)
slag,lo ol5T 8,8 s sew 3l (Stancova et al., 2015)
p g NS ey S — S dw | e ywas NSAID
e Gl &5 WS e S5 (oras s
S L Cangene s OIS LA Cge 09350934
Parepally et al., 2006; Mathias et al., ) 55,5 o lag,ls
(2018

o eliiioan] Sluls als Gols w0 b axss
L oagzloe jo 98l uilel L ooos adss olale o

1 Tench
2 Zebrafish


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.3.1.6
https://ornamentalaquatics.ir/article-1-313-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-15 |

[ DOR: 20.1001.1.24234575.1401.9.3.1.6 ]

RUL SRR

Badgujar, P.C., Pawar, N.N., Chandratre,
G.A, Telang, A.G. and Sharma, A.K., 2015.
Fipronil induced oxidative stress in kidney and
brain of mice: protective effect of vitamin E
and vitamin C. Pesticide biochemistry and
physiology, 118, pp. 10-18.

Benotti, M.J., Trenholm, R.A., Vanderford,
B.J., Holady, J.C., Stanford, B.D. and
Snyder, S.A., 2009. Pharmaceuticals and
endocrine disrupting compounds in US
drinking water. Environmental Science &
Technology, 43(3), pp. 597-603.

Bohme, K., Barros-Velazquez, J., Calo-Mata,
P. and Aubourg, S.P., 2014. Antibacterial,
antiviral and antifungal activity of essential
oils: Mechanisms and applications.
Antimicrobial compounds, pp. 51-81.

Browne, K.D., Iwata, A., Putt, M.E. and Smith,
D.H., 2006. Chronic ibuprofen administration
worsens  cognitive  outcome  following
traumatic brain injury in rats. Experimental
Neurology, 201(2), pp. 301-307.

El Gendy, ANN., Leonardi, M., Mugnaini, L.,
Bertelloni, F., Ebani, V.V., Nardoni, S.,
Mancianti, F., Hendawy, S., Omer, E. and
Pistelli, L., 2015. Chemical composition and
antimicrobial activity of essential oil of wild
and cultivated Origanum syriacum plants
grown in Sinai, Egypt. Industrial Crops and
Products, 67, pp. 201-207.

Sore bl o ol Bl J2alS 5 SlaS s cnl wp
Sl polie jo Sl b agalse ol> asdllas jo .ol
655 obole e o cwliboul Cluls 9 el 3
o Gl el Gl pll b adss oS Jlojs ws S
OMSie 9 Vb anje @y azgi b jo 08 cluls
§ ool dagls B> 5w slabs, j eoliul
oS iblie ;5 (596! 50 (el 0aimd 35y (sloJoSe
Syare S oo oolaiul Woan VI pl 4y osgll sleal
enlin Gl sl Sy plsie 4y gl 5l (uilisl g sy o0 Saiey

B9d 0 drog Glale (e w5 )3 eslitul ol

&bo

Abdel-Latif, H.M., Abdel-Tawwab, M,
Khafaga, A.F. and Dawood, M.A., 2020.
Dietary oregano essential oil improved the
growth performance via enhancing the
intestinal morphometry and hepato-renal
functions of common carp (Cyprinus carpio
L.) fingerlings. Aquaculture, 526, 735432 P.

Abdel-Salam, O., Youness, E.R., Mohammed,
N.A., Abd El-Moneim, O.M. and Shaffie, N.,
2019. Citicoline protects against tramadol-
induced  oxidative stress and  organ
damage. Reactive ~ Oxygen  Species, 7(20),
pp.106-120.

Addison, R.S., Parker-Scott, S.L., Hooper,
W.D., Eadie, M.J. and Dickinson, R.G.,
2000. Effect of naproxen co-administration on
valproate disposition. Biopharmaceutics &
Drug Disposition, 21(6), pp.235-242.

Alagawany, M., Farag, M.R., Salah, A.S. and
Mahmoud, M.A., 2020. The role of oregano
herb and its derivatives as immunomodulators
in fish. Reviews in Aquaculture, 12(4), pp.
2481-2492.


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.3.1.6
https://ornamentalaquatics.ir/article-1-313-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-15 |

[ DOR: 20.1001.1.24234575.1401.9.3.1.6 ]

1Fed JUo /Y o )it / e Sl

o) ol T

El-Hawarry, W.N., Mohamed, R.A. and
Ibrahim, S.A., 2018. Collaborating effects of
rearing density and oregano oil
supplementation on growth, behavioral and
stress response of Nile tilapia (Oreochromis
niloticus). The Egyptian Journal of Aquatic

Research, 44(2), pp. 173-178.

Gomes, T.B., Junior, S.F.S., Saint’Pierre, T.D.,
Correia, F.V., Hauser-Davis, R.A. and
Saggioro, E.M., 2019. Sublethal psychotropic
pharmaceutical effects on the model organism
Danio rerio: oxidative stress and metal
dishomeostasis. Ecotoxicology and
Environmental Safety, 171, pp.781-789.

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

Grabicova, K., Grabic, R., Fedorova, G.,
Staniova, A.V., Blaha, M., Randak, T.,
Brooks, B.W. and Zlabek, V., 2020b. Water
reuse and aquaculture:  Pharmaceutical
bioaccumulation by fish during tertiary
treatment in a wastewater stabilization
pond. Environmental Pollution, 267, 115593 P.

Grenni, P., Patrolecco, L., Ademollo, N.,
Tolomei, A. and Caracciolo, A.B., 2013.
Degradation of gemfibrozil and naproxen in a
river water ecosystem. Microchemical Journal,
107, pp.158-164.

Islas-Flores, H., Gomez-Olivan, L.M., Galar-
Martinez, M., Garcia-Medina, S., Neri-
Cruz, N. and Dublan-Garcia, O., 2014.
Effect of ibuprofen exposure on blood, gill,

liver, and brain on common carp (Cyprinus
carpio) using
biomarkers. Environmental ~ Science  and
Pollution Research, 21(7), pp. 5157-5166.

Kazempoor, R., Alavinezhad, S.S., Pargari,
M.M., Shakeri, Y.S. and Haghighi, M.M.,
2022. A Review on the Application of
Phytogenics as Feed Additives for Aquatic
Animals. International Journal of Aquatic
Research, 2(2), pp. 46-78.

Leyva-Lbépez, N., Nair, V., Bang, W.Y,
Cisneros-Zevallos, L. and Heredia, J.B.,
2016. Protective role of terpenes and
polyphenols from three species of Oregano
(Lippia graveolens, Lippia palmeri and
Hedeoma patens) on the suppression of
lipopolysaccharide-induced inflammation in
RAW 264.7 macrophage cells. Journal of
Ethnopharmacology, 187, pp. 302-312.

Madikizela, L.M. and Ncube, S., 2021.
Occurrence  and  ecotoxicological  risk
assessment of non-steroidal anti-inflammatory
drugs in South African aquatic environment:

oxidative stress

What is known and the  missing
information? Chemosphere, 280, 130688 P.
Marco-Urrea, E., Pérez-Trujillo, M., Blanquez,
P., Vicent, T. and Caminal, G., 2010.
Biodegradation of the analgesic naproxen by
Trametes versicolor and identification of
intermediates using HPLC-DAD-MS and
NMR. Bioresource Technology, 101(7), pp.

2159-2166.

Mathias, F.T., Fockink, D.H., Disner, G.R,,
Prodocimo, V., Ribas, J.L.C., Ramos, L.P.,
Cestari, M.M. and de Assis, H.C.S., 2018.
Effects of low concentrations of ibuprofen on


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.3.1.6
https://ornamentalaquatics.ir/article-1-313-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-15 |

[ DOR: 20.1001.1.24234575.1401.9.3.1.6 ]

RUL SRR

freshwater fish Rhamdia
guelen. Environmental Toxicology and
Pharmacology, 59, pp. 105-113.

Miller, T.H., Bury, N.R., Owen, S.F., MacRae,
J.1. and Barron, L.P., 2018. A review of the
pharmaceutical ~ exposome  in  aquatic

fauna. Environmental Pollution, 239, 129-146.

Mohamed, AAR., Rahman, AN.A.,
Mohammed, H.H., Ebraheim, L.L., Abo-
ElMaaty, A.M., Ali, S.A. and Elhady, W.M.,
2020. Neurobehavioral, apoptotic, and DNA
damaging effects of sub-chronic profenofos
exposure on the brain tissue of Cyprinus carpio
L.. Antagonistic role of Geranium essential
oil. Aquatic Toxicology, 224, p.105493.

OECD, 1984. Test No. 204: Fish, Prolonged
Toxicity Test: 14-Day Study, OECD
Guidelines for the Testing of Chemicals,
Section 2, OECD Publishing, Paris.
http://dx.doi.org/10.1787/9789264069985-€n.

Ogaly, H.A., Khalaf, A.A., Ibrahim, M.A,,
Galal, M.K. and Abd-Elsalam, R.M., 2015.
Influence of green tea extract on oxidative
damage and apoptosis induced by deltamethrin
in rat
Teratology, 50, pp. 23-31.

Ozel, O.T., Cakmak, E., Gurkan, S.E., Coskun,
i. and Tiire, M., 2022. Evaluation of oregano
(Origanum vulgare) essential oil
supplementation on growth performance,

brain. Neurotoxicology and

digestive enzymes, intestinal histomorphology
and gut microbiota of Black Sea salmon,
Salmo labrax. Annals of Animal Science, 22(2),
pp. 763-772.

Parepally, J.M.R., Mandula, H. and Smith,
Q.R., 2006. Brain uptake of nonsteroidal anti-
inflammatory drugs: ibuprofen, flurbiprofen,

and indomethacin. Pharmaceutical
Research, 23(5), pp. 873-881.

Rafieepour, A., Hajirezaee, S. and Rahimi, R.,
2019. Dietary oregano extract (Origanum
vulgare L.) enhances the antioxidant defence
in rainbow trout, Oncorhynchus mykiss against
toxicity induced by  organophosphorus
pesticide, diazinon. Toxin Reviews, 39(4), pp.
397-407

Sedeeq, B.1., Sarhat, E.R., Wadee, S.A., Sarhat,
T.R. and Abass, K.S., 2021. Effects of
indomethacin ~ Administration on  Some
Biochemical and brain histological Changes in
Male Rats. Indian Journal of Forensic
Medicine & Toxicology, 15(3), pp. 2127-2135.

Shayista, C., Zahoor, A.K. and Phalestine, S.,
2013. Medicinal importance of genus
Origanum: A review. Journal of
Pharmacognosy and Phytotherapy, 5(10), pp.
170-177.

Shourbela, R.M.,, El-Hawarry, W.N.,
Elfadadny, M.R. and Dawood, M.A., 2021.
Oregano essential oil enhanced the growth
performance, immunity, and antioxidative
status of Nile tilapia (Oreochromis niloticus)
reared under intensive
systems. Aquaculture, 542, 736868 P.

Stancova, V., Plhalova, L., Tichy, F,
Doubkova, V., Marsalek, P., Hostovsky, M.
and Svobodova, Z., 2015. Oxidative stress
indices and histopathological effects of the
nonsteroidal antiinflammatory drug naproxen
in adult zebrafish (Danio rerio). Neuro
Endocrinology Letters, 36(Suppl 1), pp. 73-78.

Stancova, V., Plhalova, L., Blahova, J., Zivna,
D., Bartoskova, M., Siroka, Z., Marsalek, P.

A


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.3.1.6
https://ornamentalaquatics.ir/article-1-313-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-15 |

[ DOR: 20.1001.1.24234575.1401.9.3.1.6 ]

1Fed JUo /Y o )it / e Sl

o) ol T

and Svobodova, Z., 2017. Effects of the
pharmaceutical ~ contaminant’s  ibuprofen,
diclofenac, and carbamazepine alone, and in
combination, on oxidative stress parameters in
early life stages of tench (Tinca
tinca). Veterinarni Medicina, 62(2), pp. 90-97.
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. v1849-1857.


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.3.1.6
https://ornamentalaquatics.ir/article-1-313-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-15 |

[ DOR: 20.1001.1.24234575.1401.9.3.1.6 ]

Iranian of Ornamental Aquatics Vol. 9, No.3

Potential protective effect of Oregano vulgare on toxic effects of naproxen on brain of Koi fish
(Cyprinus carpio)

Alavinejad S.Sh.'; Kazempoor R.2"; Mehdipour M.; Khajehrahimi A.*
*r.kazempoor@riau.ac.ir

1-Department of Aquatic Health and Diseases, Faculty of Veterinary Medicine, University of
Tehran, Tehran, Iran.

2-Department of Biology, Roudehen Branch, Islamic Azad University, Roudehen, Iran.
3-Department of Veterinary, Garmsar Branch, Islamic Azad University, Garmsar, Iran.
“Department of Marine Science and Technology, Islamic Azad University, North Tehran Branch,
North Tehran, Iran.

Abstract

This study was performed to evaluate the effect of feeding with Oregano Vulgare essential oil
supplementation on the brain tissue of Koi fish under long-term exposure to naproxen. For this
purpose, 135 Koi fish (Mean weight: 1.5 gr; Average length: 61 cm) were divided into three
groups with three replications. These fish were fed with two diets including a basic diet (BD) and an
essential oil diet (OED) for 30 days. They were then exposed to naproxen (NP) for 14 days.
Treatments included a control group (C): BD feeding, T1 group: BD feeding and NP toxicity, and
T2 group: OED feeding and NP toxicity. Brain tissue sampling was performed at the end of the
experiment. Tissue samples were examined after fixation in Bowen's solution and preparation of
histopathological slides. The most common complications in T1 treatment were gliosis, vacuolation,
necrosis, inflammation, and hyperemia. These complications were observed in T2 with a less
destructive effect than in T1. These results showed the positive effect of feeding with oregano
essential oil in reducing tissue damage exposed to NP toxicity in Koi fish. Due to the widespread
use of NP and the persistence of this drug in the surface waters of the world, it is important to
investigate the effects of this drug contaminant on non-target organisms. Therefore, it is necessary
to identify and introduce practical strategies to reduce the adverse effects and economic losses of
toxicities with these pollutants.
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