[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

[ DOR: 20.1001.1.20082029.1402.16.1.6.2 ]

B9 ode gaollad (Cows ) o 9 Cuodlw alxo

Olp! e clilogy (oode (pozsil

A5 5 AD Slomio VY Ly sl o)leds « g3l 050

&

(@

‘,f‘f‘“Jj’:’, Jle

Available online: https://ijhe.tums.ac.ir

£

At
-3\’ ‘4‘,

D,
0 O
" Of Enyiron™®

LS g oyl ol 39 Cenglitn g2 Crbn syl Sigan 0l (SLliz ko (Yo (puled I
2 il (5550 (s (loonligay

fl.uksm)...u pl.w.a arts"L?L:.w L»a)...LCM “Me)#s Qoo ‘*‘r“k;ﬁ.lo WL‘"'Q s‘u;o.l]w =LJ4£

Ol el o (B 0 2 ol8iils ¢ 5L )0 (958 g pole oaSiisls (M 09,5 )

L.)‘)"l ‘th.c)g\.:.‘a sulf).a).ﬁ C}JLA)O w‘.\.@) Sloas 9 ;..u).l |351.C olKisls ¢ ;.w).’ uSlisls stswl.o.wwy‘ 63; -Y
Olnl b «55,5lS s 5 Ghigel «Dlinkos (lojls (5iS (O pole g Dliind dunmsge 545 550 00ty -F

N

Wl oo b 1 (LoSgen 5l o5s ) (sl Sl Sl 5 Sblis j3-d 180 g 4sono
Sl Baw b Sl Gdod 0l (o Bl e Sl analz g sl bl gl
b )3 09290 el Sgel Sgm Bl alize slacdile Duse GV eles Sl
s bl (695 9 50 (plosaBim LS 5 g (arme ol 1l o Seglie 1 (8590
o plssl (P vannamei)

Glomoddl il ) o Silia b o Ko daled $ 0+ sloaas 0l ol )b Sy oI 5t any 3 B9
Sgm sl Sosll 0l iyleT o Jgz ,0 ATVY £ VYV Cm S Jsbo 5 YA+ ¥V g 03
Yorhee glacdile Uy Koo jlass a5 (V Ly J55 Jlad) (=g Lo )9 (b onaS 5]
£ Soe s, ST aw ;0 5 (F o VoY sl lod o5 an) ol [0 05 >90 g 10+ ug/L
S 5 Gimlojl sl 950 aigai 0 jlas 2 5l Gimlesl Lol jo 0s8 )5 1,8 ialejl o s 5,
Sae Ve s friores 0h (610 ;diged (aS1 g Cgb) (g ) Y (oleertan
Do 00 L Gioles Uy (Soudly glacds )b jo g Slsasl Bolas s bay 55 Jlas y0 5l 55
e e Failejl lae (bl j0 5 08,5 1,80 PPE (5,55 oyl e FA D

s 5 Sosby 9o polie aS ol (Lt oy il Sig SLS 3 inlel gl iLaasdly
30 S ek anaiy o mhaw (P340 0) aiiil ghle e Dol Lo jlend sy 4
i il enl Ll ecdly 31 58 jlas o S Sobig 51 (Sogll oos sl los
39 e A 5 S ao 0 (P10 0) D5 o e (YAIY - H0/0- ot L)Y [Las gl o
Y5V sbajles alio by sylel ;- lailas clo |y ke o 2aS e 5 )08 gl jlos
S92 ool b agzlge Ll 8 o LagSiae (Sailojls (e 0 itn (P <00 0) 35 Dglite
(o, Ve Jlaae L) F jlad jo 50 Jlaie s eS 9 (Ao, 0 Jlaae L) VoV slo,los jo 5
P<e V) sy gyls e glas J,muS L b S jeb a4 S ol snalis

o5 5o (=) YLy slajs 5 (el 5ol S 31 (o9l (SLalis 9525 15y A
sl a2l e 8l amme o il ol 50 5Kn (b Caglie (e 2 Sl e (e
Al G0 50 sz 5 g Sl 5l S s ;o Pl slonl Jdo 4y cnl (S ol aS

-l Fo ol M bl
VEANY/Ye el o b
VoY /o¥ /oY o)y &b
VEY /oY [oA o pdy b
VEoY/eY /YA syliss! & b

LgL(bau\.liY—l a@j)\o 6505]1 :‘5-\:.’5 u'f)ls
‘M)Jaw Ceodlw ‘wuwﬁy ‘)5‘&“‘.’53

ok

t g 0 My g (g SN Conmny

Daliri@hormozgan.ac.ir

moslem.daliri@yahoo.com

Please cite this article as: Sharifi A, Daliri M, Niroumand M, Sobhani SAR, Sharifinia M. Effects of long-term exposure to amoxicillin residues on
stress resistance and body compositions of Penaeus vannamei. Iranian Journal of Health and Environment. 2023;16(1):85-96.

Copyright © 2023 Iranian Association of Environmental Health, and Tehran University of Medical Sciences. Published by Tehran University of
@@@ Medical Sciences. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://
AT creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted, provided the original work is properly cited.


https://dor.isc.ac/dor/20.1001.1.20082029.1402.16.1.6.2
https://journals.tums.ac.ir/ijhe/article-1-6767-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

[ DOR: 20.1001.1.20082029.1402.16.1.6.2 ]

oz 2 (b oS g0l S ST S5l )2 L OVY)
oo oL L Zebra ale ais S &l ol 3l 5 azily oLl
;&S auS ke Danio rerio (Hamilton, 1822)
(000095 g Jold ool svaline ISl g9)Y 5 (i Al e
S5 i g (BEdema) py5 wiile plags a5
ol yo Ll ouls by ole b yf wly g oo Al (o
ol og o0 (g 5 et Jlas oyl srb lacled
e Ssa ol SlaSy wilowy alss &5 o9 auS
5 pimagS| 0,Slee 5 Wl oo Voo NE/L ogaze b
6 Sl 30 (Sgm T Canglio Gl s (izen

OY) a3l ansl 5l ine
oS 1 )l DY gams cilizee glaog S s )0
ouds 03] (a3 45 (55b 4y caiten Wil (n o5y
Oz ol > Sl AVl Bras (e o5 col
b jigh oS Jb 0 (VW) cal o5 Sl VeeVee g
4 Oldl G 55 Brae il ey S g T ws e s
il aoys Yemae sgum g wigd od julalie JolS 5 b
Ol 9yl jhasles (Bb Jid )90 4 @3 5l
AIRTERETAPCPUIREN (o) s BN REAPHN WP K g E R
1y ool adl O F) 05 o0 Gy aomo 0,5 Jlad Sedg ]
5| sogame olows Ladd aS Ll las 8,8 olis bl RV PPV
Oloilw 4 5 &l 380 job ] 955 Bras Gliee b )eaS
Sy o2 bl nl (s S o0 BT Sy bl
AOV0) b Lol 5l s Grae e ob ) Jizl 4 g Cansd
65515 53 4 (AMX) (yalons oS g0l cla S 5T 5o
4 el ko 5 09,8 Sl g T 52 g Stsdas
oy b 5l (AU slacigis plp jo L85l aladly
GFGyaen 9 Grmly A g Sole S slagSL
OV A7) el (lex sloyeis 5 )k yo &,_,9_._.‘5,_,1
5 CLHgNJOS g 5l 0l Jsfse ey 5 e
A6 L VRAA Lo o Ll odsl gl 5 cosl YSO/F g/mol

ey GB9 8 A S e 5 JenS 9ol el S sel (5 )

AF

D3 Yol ules ol )]

doddio

s5eb55 sloos VTl omg 5 (lie & (5)ls SLS 3 0 5l
5| oxmwg il a5 (Emerging contaminants (ECs))
Gilisen sl 3 5 bas Slas daylislo by sl Slge
a5 J.}..:j‘sa Sleds @ ng SlapinawssST o (Y-)) aitin
Sl 1 o & Sl ol 5 458, Sl sla Syl
Cdlw (ol laglosls g o jlams (Ylad Gax g o
ol 955 shol aie (F) el ond o sl axels
aia; DB (S 5 Ol) canb a4 JT slooas¥Ts,
DB aaar Jolae laos],d a5 1= cwl oaid b oo
5 (0) Cos sl a5 0351 Gl 51 oy s dads B 4y 013
Sl ahas Dy 5,5 o plod] Slais 3ol i
Ll a5 aiies s, SlaS 5 sblis g5l o)lsan DL
(5) QS oo ol T aomo 50 Laiis |

4 (Eco-Toxicologist) oo gSanS gisS| pudizne
Laoais¥T g5 ol sgms Syl oyl pshin ysb s el UL
dges gl ailesls laie Gun e Lg}ﬂ Slog>ge
Ll b o3l Dlogzse pglae ules a5 Cusl oals 138
2 ) S Ssn Sl pegarll e gl SlaS 5 Sl
OSon (059,500 b )58l v 0 (b Sl glacilale
Lo Ll slocdnbio ) (ol S 5 grad 4y 2 ool
s 51 ol Bl 5 955 Shogzrse el S35 (90 55
&l 3! (‘sg.llxé FYUE SEEN cs’L?r’ 0diiS B pan ylaie ay) ludl
Al b g caldS salgs (So5,01 slo2aiSTy asle) ogllasl
Gl iSU Caman ol dauly a4 SLuS 5 pl vy
Lol lg e Comaz (g5, 2l jlid L g pslis
S Pt s 1) gk GloptucwsST o Sos wilg o0
50 S oo VT opl cate slaaely Koo ales 51.(Y)
a5 S Sl p e sl olbale 5,009,0 3¢
Ologzge ) Suisleise 5 Suilesed SV (A) 55,
@l 5 () Joho 0y g 525 Gad Sgame o &
(YY) o, 5en 5 Oliveira Jlo ;lgie .ol (V+) pgi5

% ) 2 ﬂy
Ve lgr /Jgl ojloh /ads ol 095 -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://dor.isc.ac/dor/20.1001.1.20082029.1402.16.1.6.2
https://journals.tums.ac.ir/ijhe/article-1-6767-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

[ DOR: 20.1001.1.20082029.1402.16.1.6.2 ]

OhlSen g by dohae

(b o s LB alss 35k ) o el AL
S35 S osgr ok Gl ok s 095

3959 05,0 Lis bla adl 5l el sbo )5 5SU

s 2l bpianwsS] 4 ki oS sl Jld Ll

Ol ylpw 50 alides (T @il 35 i oS g0l S g T JUod (L Ly ouis (5,135 polia-) Jgur

£/ve Aol sladlbradar Ol

(\4)
\Y+/ YO

oS
»

YA oS dsdess OB -

(¥v)

A8 S5 shabadal Ol

R

(\A) R A S AV

S AL Ol

lesd ol

J.L;l.inﬁuasujla-ﬁcc,.ulug/Lw;-fl.u>AJJ,JL@J...,6,@5;))&*9\3;;@@}?);5“&)\;7@.&1;*

SYsb led Ll 5o o Gyl pl 5o Cwglie 5 o

285 ) b

o9y 9 dlge

oileil b A Slopas

Pe e 4y g oolas Sl ok B s ialegT 6ye8 Sy
Foe olaay ol plxil g b (VF. - Q,o.edl.';ol.a)ﬂ)'l))’j)
59 oSbee U (P vannamei) o éosinl 5650 dae
3olas jsb 4 AYYEVVY cm S Jsb 5 AVAZYY g

® ﬂy
y%y J 1Eo P Jlgs /Ul 0 jlahs /s jilit 0 )95

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Ll ng/L o 5

bl by ipd b ety Lo S b
il s g1 Yo+ LIS oy an
Jlad iy Sogll oV pe b aS (VYY) 05 o s
o Bals pinassST bl wilgi o (] 50 (rpbims S 50
Saa b ol gl alple WS wad gox b 4 )
on! (Ecotoxicology)  cwlbspwps &l 15l cos Sb5))
Sl ailaie sl Slogzse cuds  (Sodl 5l s
sole Pl L (28 Sebuly 555ee w5 polaie cnl sl g 00
dges lgie 4 Penaeus vannamei (Boone, 1931)

Y glaardign OlaS 5 g oS ol Gl )5l


https://dor.isc.ac/dor/20.1001.1.20082029.1402.16.1.6.2
https://journals.tums.ac.ir/ijhe/article-1-6767-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

[ DOR: 20.1001.1.20082029.1402.16.1.6.2 ]

Olyess a0l sl (VO) 0l plowil g, ez <38 5l o
2 6l e e Ol GlentisSond sla,gs
S e s i35 cazly 205 ulef] ol
ool oolatul b islesl 090 Jsb yo ST pH 4 Jsle
i o LT polie Laugte o wd el jia e
Fe O l*-i)‘“ LSS 59y A 52 aiomed Cal 00 03 4]
@1 olse 3, Gshe Gisb 5l sBen beme Sl 0o

W uaayﬁ g LL}‘ 9 893JA 0D o\b)P

D Yl ules ol 3

S g5l bl (Sogll calisee slacbale I Lo aw o
JrS s S g (00 pg/L g ¥ v Vo) (ks oS el
&l»ﬂ SIS VI B TS PUC PRV PP NP WEX\ ((_;ogﬂ 2818)
Lore e Lol VY olaws) bes] sla o lazl 4o i
00 65N VA L lies 5 Sshens mais Co S gm
sl o lnsSn & o 8y il il s &
@l glacdale 0938l 5 polds Jie 4 Lo als
Asyge glajlend @ el oS5l sl (ool

Salo3l 0595 Job 10 ol (2l sSy 18 (s piolyly (Hlmo Bl youil ) (uSilso =Y Jgam

A +EY/ Y0t /0

0/AEr/E

YY/ £/ Gl Gl ol £) Sl

O stbondig SloS i s Soslil

(_ngo)’L.\S‘ L JJ}ﬁ sae VO lal ‘C,\.gj.b) Lgﬁfo)"..\ﬂ 6‘)’.’
S5 8 5l e 50 6l et 5 4 (ggbone Loy
L allaz )90 4y (W9 00l 00ld gt (539092 528 o o
e ) g edo b allisle;] Jluzws s9505 5l eolana
b S8 Oladad 4y jaod e b alY aslsl joaial
aiges ()9 dazme 5 23,5 )15 abgyye slafigd jo 9 00
Y h Goe 4 baiges o .0 5503l Ligd ol o @
359 o 4 baiges b o anslds £+ °C gles b ool J5ls
gl gl iz Cogb, S o3lail lp g ow <ol
Saghy Ol g Wb (nje bame pad S il w
(VF) 03,5 dlone ¥ dolas 3l ooliwl L (W)

n
W% = —x 100 p)
m

g o p digad adgl ()39 M o (459 LalS N

AA

Sl S o 5l 5See dae B S «ialejl 5, o b o
S ughy sy Jold) 4l glerdsn il
5 S 3l o 9 08 Syl pdised (BB (257 5 P15 (e
Wb ) BS Jd g 0ols )18 lace; slaciindly p3 (S
8 imleyl plal ley B =Y+ °C slas b 5,8 0 aloldl 4
$ola yobds oKe sae )+ Shaas Lo o ) (izren i8S
Oislejl s 00 L GialouS b Seceadls slacs b 1o g Sl
hows @l aad ools 13 00 PP (5 98 oyl s
5> (NaCl) maosss I 009381 L y53 ST L5 o150 (5555 &
P O e e
odil; O+ PP gy 4 (598 4SSl sl an ol a8l2l oS
P985 )15 )0l (o yme o FAD s 4y LS s
Slejl o s gl ol jlad po 40 lagSe Slals slaas ()Ll

10 dloee ) dslas 5l eslicwl L (%SR)

SialesT OLL 3 0l y (gla Ks sl

SR% = x 100 (V)

ui_lbﬂ@fi): La S slas

% 92 ﬂy
Ve lgr /Jgl ojloh /ads ol 095 o

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://dor.isc.ac/dor/20.1001.1.20082029.1402.16.1.6.2
https://journals.tums.ac.ir/ijhe/article-1-6767-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

[ DOR: 20.1001.1.20082029.1402.16.1.6.2 ]

OSen g (& adac

cddgl G g, jo Wools allle g Il pae Dygo o
e Wla.\m g il o sl )8 iy ) 4 eools
OeSle sl dloosly Jlop @je 4 4z bws S Jloe!
One-Way ANOVA (analysis :y40;1 S5« loeg 5
& sime mhaw o Tukey _ia o5 4 (of variance
Gl gloasl s SaS 4 baools 5T 0 plil w0

20,5 el SPSS 23 4 Excel

basily
P Sailel o) (5 2eS (6 )5 ol SialesT bl 5
e s g Vel oo /0 Jaie L (O + pug/L clale) L
Joia b (Fee g/l g ) e o dale) ¥ ¥ el loss o o
o oalo lid ) Jlogad 0 aS jelailen .ol ocdwlive AN X /Y
losloss 13 6398 (il ol 55 lagSe (Silely a2
o> Se b as gysb ol (gl gre Dgld (o) 950
550 Seaglin (e (o L 13 Ss T 590 Sl
(> 258 Caglia 0)LSs 4 Lol ey oo (al3l oy 2l 5

(X gP=2le ) i go 1alS 525 7S o 4 S

J5Is losSn a2Y jog 31 Y g 55 S it ol
lodsgy g 0 disy ) chidgy odd ()39 J3 51 &5 ol ez &y
200+ °C &> b (TPA 13258 o) 53 il 0,55 5o
Sy 3l o i 59 Cules 4o .ais &)l> FI0 h G
L (%A) asY ST aoy 5 4 g pSo3ll lodame s

(Y9) sl cowas ¥ dlolas 3l oola!

(m; —my)

my

A% = x 100 )
o> g By 39 M B o g WS g &g (59 1M,

g o g digel (39 MM Z
G I (VF) JIalxS g,y 4 ladiged (uiig o Lo Ol
Kjeltec Analyzer Unit 2300 <Cslegsl JlaksxS oo

9 (V) aduSgw gy & 56 (7 Oliee et -0l
28,5 &y g0 SOXtEC oK

loools flzoi g 4520 _

3 lauilyly Ka 5 bools atle s oyt sy ol 4o

& oslazwl Levene 4 Shapiro-Wilk ¢ LT slacyse;]

Yoo _ a a
T T
1 1
b
As L -
Py
." -
3
\\,‘3-\. L
-
-~
S’
£+ |
Y
Vol Vooks Vols ik

bl gl les

3o (MB/L o ) s (oS 9ol Sl (Fogll calidio (Gelile coni (sbagSse (Filojl wusyo ) yloged
(sl G.».»Lo)i srog ¥ oyl Hlo Lo glai 0959 JSily Wgliso  cwadSSl B9 ) O PPL (555400 (w ] owlosl

® ﬂﬂ/
.'/121?99 J 1Eo b lgr /Ul o)loih /s jilis 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

A4


https://dor.isc.ac/dor/20.1001.1.20082029.1402.16.1.6.2
https://journals.tums.ac.ir/ijhe/article-1-6767-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

[ DOR: 20.1001.1.20082029.1402.16.1.6.2 ]

oeSobe b ady oS Ll blae 0. (P> 0)
o1 lade peS doye YAEND (Glaeddl ol E)
ol ALzl &5 sl (9 ) ks slbeXw
@ £ N0 Yo @-O0x - -N)Y clalos b
asY oy 95 imen (F28/0 ) g P=2/-Y) o o ixe
S5 s 4 Ssn il bl (Sl s slasSea o
a0 (f=01FY g p=2/-Y) caly il sals s 4 Cod
VANAL OO L oo 5 polie 0 feS g (p i 45 (5920
b eamlie JpuS oV slayles jo o0 VO Y

()9 e ,3) &Y b,

(‘!5‘5 M).B) uY,:.Sl:-

Y

YV.A
AARR] "
ARREA

ARRA

NEE

——

,—
—t—t
F———

AR

(ua'j; Ao ys) aY Py

Vol Voles T oles bl

bl sl e

e Do (SYob wled il )

SlosKe 4BV otz Sl T ) ol b
e oS o] S o (Fogll cilizee gla o cos
Oy g Cagb ) duo o L ewl oals ools HLa 55 Y Jlages (o
DS Galojl )50 glajlers ;0 lagSe oy Y ol
iy &S b 0 (P>0/00) alla mp b gyl Se
(U ) slojlos jo 4l Cush; ao)ys Jlade o yiaS
g VYI¥VEBY polie b oewsys a0 (Ver pg/l) ¥ o,
el uiign polae B! ol csalie YY/AYE-NY

Sgud Ll gime jud 6;:..;.Lo)'>| sl o sleeXe alY

HH

Hy

Q
—

HHS-

ry -

|

Yy |
l ab

Yy L ]’

VoS Voks Tobks Eoles
bl b les

o oS g0l S g T (S0 g1 alliseo (o390 iulol Coi' (Gl gSmn cyy Ay (o Lrouiogus Sl 3 - 51590
(ol (s lo3l (slrog )5 (ylao 4l Sro gld 3929 Kily Wgliste cwedSil B9 y>) polo uiicni )

% ) 2 ﬂy
Ve lgr /Jgl ojloh /ads ol 095 -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://dor.isc.ac/dor/20.1001.1.20082029.1402.16.1.6.2
https://journals.tums.ac.ir/ijhe/article-1-6767-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

[ DOR: 20.1001.1.20082029.1402.16.1.6.2 ]

OSen g (& adac

Ol s e lis o] @S a5 ad S 18 bl o)
e ok 4 lajids, Jreads gl p laglo ool clale
b dglin )0 (rehom S ol > 5 @l e 36 (sl
Sl iy, 455 55 2 59, GFsthel Sl 395 0]
1245 05 olo oy oo IS 65 Ky L (Fe) el 00,8
ool pln e (Sailejl b asY (059 (o5 canlllas ()]
e o 3 S5 45 gl e i Ly (50
Jos )l n Gk ) WS (oe a5 o0 B e
Sl S el oyl ST ade Lll cul gl
oo il g ade Gl 55 e Gl g cl le (655
55 e plo & S B el B0 ST 5
Sype S5l 5 0ad S 42 S)ly Srm (92 )
s (FY V) 08 e wald ) oyl il gy 5l
Bl ga abaly 40 F jles 50 efisn Glie (09 S
2 bsSee Falosl Gl 03 ol Jodo Wl (S
spa> a5 aad oo Glid e (l ol 6598 (il 2l
Rl e b Cuglie (lie Wil oo s
ot slR390 53 g w2 I8 3l o | ama (sl o i
O Seaglio Bl el (ahaie g0 4 polie aidl g oS
e S (Sabeil ol YL slajes 5o Ll s
alie slagtlol Wl s cnl wnl lp adl 5%
Slos sl 1> Sgn Sl jpa Sl ol plil (6,500

ez 1) (928 Sl 95 (S0 it
SsSie 4t gleordisn LSy Ul 5l Jol> mbs
i oS g0l g Bl Fodll il oo cox
wlad Glad 1y ghlo pime Sglas alY Cosby dus 0,935 (5l
SeigersHl oy 50 & gljled HuSE ppas s Ll
4295 b Wog (i SIS jlade (gl wiogy 4385 18
spbilen &5 (b oS sel Sism 5T (JsSse JLslo 4
iz ool C L H NLOS 1 looss Jga b o aiS a5
Shon 1) Sl i (s 5L Yatol oS 355 e j5s

® gﬁ/
yégg J 1Eo b lgr /Ul o)loih /s jilis 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

a0

Glog cod gl Swilejl woye jol> i jo
2582 53 (5 y3 oyl Tl Jlael 5l Gy (ool alisee
Oy oS gl g T L Yo pug/Lg Ve ol
(Zulils Rl S jled iy S (o055 Janme 50 9290
7S g (Slejl olee 00 HE/L @ 590 SRl L Lol
pdgilie WIS oo (ame Slage il s ]S les
| losSem sl 5 cs3lmss « sbianl5s o8« sm] s
Jelse o e 5| S 5598 (YA YY) wns 15 il o
ol 5 ol 3l il (sl 5 0y 8l 2
03 00iSgame Jule om0l GlapiacwsST o Lale
e 5 85 el e slaiie i 5bel S (s
s ,9s 5 y%’“ DS oter B OB e ST
S (P vannamei) o éasinls s55e ooy cosllasl
aonds o s oS 09d g0 Sojalg b slaail B 50 Dl
Sl [ 5lom Jolse 4 Camlu (aal8l 5 ol pnns
o glo Sailejl doys aS ols lis Gasow cpl mls (Y)
> o b (g e j0 Sdga 5l sble jpa> 5
(55 slod @ Cond) 5 )losime pboay (V- ug/L clale)
2l b e (2alS o)L a4 o] 5l o Ll ol o 2ol
(ol @ollas o wline slatagh b oo b osl cuvs 4
(V) (Y-\Y) ol,52 g Gonzalez-ortegon <5 s ,sb 4
Sl i SL3elSs mg)ls S 5 a Sl
Slos 5 5 lolas 131, Jsjlacs 55 LS 5 Sy o LS
ss=ied ol gsSe Ly Y Ly gu i) »calizs
s,y 3,90 Palaemon serratus (Pennant, 1777)
SglSos BN Jgsles jglS a5 wiogas Lo g isls 1,3
e ST og ¥ Ly g 08 (i 52 S pdelSaal 5 oo
gl Sad & (Sraml el o8 3B nl o g 4Lt
gl 5l gl SIS 6500 Baiod )3 rigren 358 o0
Ot 2l heds; 655 95 5 Gl oS50l § G350
(Brachionus havanaensis 4 Brachionus calyciflorus)


https://dor.isc.ac/dor/20.1001.1.20082029.1402.16.1.6.2
https://journals.tums.ac.ir/ijhe/article-1-6767-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

[ DOR: 20.1001.1.20082029.1402.16.1.6.2 ]

2 99 o0 gy 5 Al 5Ke G DlaS 30 s olonl
Sogdl slaj0 g wgliie 0y90 b ola ioles] plosl b eoss]
S 31 Dlogzsa  piie 93l sl oy 4 it
Gutod y0 a5 oS olad bl Wl LL o el axsls
i slagilejl e Jle mlie 1o codgame s 4yl
b5 5 O oS g0l Sz il (SLla () o
i plil (Sogll (om0 50 SlasSen (o 50 iz Sloaes
ol & ST slainghy ) ehims nlo 355 ca Sletiny oS

led ofg 4z g5 3l

G S Az
Ju Gble 51 oYL ez jeiis jsb a4 )5 3l
o Dl (55luley b 51 i oS g0l S5 ]
Jo o leds abys s ol ST 4 08
Ceods (602 Hlows sg Sl Sl ales o a5 (VA) cl 0459
Sl andlr Bl 5 a1 Slogzae spismss]
Sg>g odid lid ol Gadow gleansl ol atdls
Orzped 5 4l LS 5 oz Ol yo losee Dl
28 o alegSee ol pln 3 Cwglie plie ralS
2l plple amals HIE VL bl cble (byme
S sl Sl jpam 45wl ol w0 Wlg e 39250
25 S Gl o (22) b )3 el oS el
45538 o i 3l 5m (o o 5, 2 (UG/L o>
e g S0l s 5ol cow bikd l s ) s i
aipey Ol )0 el 5l g el Sgliie VT L led e

Dgh plodl oyl s adhaie (o (g i Sladsd

PENESCAITIOYR
Jlail ¢ ool i pae Jols IS SIS adS Bacg s
Wlos S Culey Alldo ol o1y (g5lwosls 5 laosls cay o il g0
(b pole olSidls cragsy DI 4aS a0l ol Gaios

S, [, IRHUMS.REC.1401.318 oS L o550,

¥

D3 Yol ules ol )]

il Siger (Sl ogey 5 e I 8L Loy 485 18
O oS g0l Sgn Ty g Sl (oo ¢ o0 5 ]
ABb a3 6K alY 0 Jase olge ple ol Cge
P 388 plales 252 Gliee j 4V (02 (ogat)s
oz 5l 5YL sals Jlog 5l wing: 438, 15 Sign 0]
3,10 il § Slogzrge (3 2 b (oS g0l 457 Ll
Slool g e 0 Dl s (g b 0,5 ¢l olew
Sl ) LKL cplplo (V) cl oS gl SIS
)8 5l uS s Shee el oS gl st Ol o0 S
2 sz pedglie 4 by pe o0 alS aSul 4 az s L I
Sl il o polo Glale)] @S d(F)) 9,5 o &j50 S
3 P el puliw S gel jpa> a5 asl Cdbae oyl
cildl ol g a5 Wl Sibsils o bz slo 5 Cogw
a5 0,8 bll iz lgioe cnlpli 09h aBY jo o)
Ol 42 9 O39S M8 ln 2 sl @ eSisn
G5 (o) Sl 09D o0l e S L g AL Bro enlie
Syse ey ©pz sladeal Jidgn Sl (o0 5 4058
Sy Jle Gabger SO A s 9 055 1E pw)
9 o £ S97ge (iS5l goaxie Julge ar]]
5 oz el IS e G LS S il e Jgad
Sleday (@i vlse plBS o5 dal lgw g0 2 e
$ee o abas Sl )0 (oS P (nytee (efign g
&5 ads gln od e el Grizen oz 9 Sl
(ol Slyaemgy S g a9 5l Gl O] 655 Olie) o
a4y gy Gl a5 o )5 saslin adlas ol o (YY)
SHbojk Gliee bl sl i sals jlos 4 Cond ¥ les
S5 0ald e 5l (659 oyl Rl 5o jled Gl slagSee
15 0nds 4zl oz 45 oogs s ol 4 Yzl a5 e
Sro o pob & (5598 (il Jloel plin 4 50 42
59 556 alanly & Conl (e ol nl g 00t (5551 Wy
G g oV e dusy o a5 40l Sgm 5T YL

2 Ao Jolse abex 51 T Loy 35290 i eled (Jlej

% ) 2 ﬂy
Ve lgr /Jgl ojloh /ads ol 095 -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://dor.isc.ac/dor/20.1001.1.20082029.1402.16.1.6.2
https://journals.tums.ac.ir/ijhe/article-1-6767-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

[ DOR: 20.1001.1.20082029.1402.16.1.6.2 ]

OSen g (& adac

olibpg Gl S-od b 4l o "ol
Gl AR 4 L 5 V) J ,8) olayl

iols cenla > Ly a S

D) |).?‘ :\;.L')lf}c)_(b oK

References

1. Gonzalez-Ortegdn E, Blasco J, Le Vay L, Giménez
L. A multiple stressor approach to study the toxicity
and sub-lethal effects of pharmaceutical compounds
on the larval development of a marine invertebrate.
Journal of Hazardous Materials. 2013;263:233-38.

2. Al Qarni H, Collier P, O’Keeffe J, Akunna J.
Investigating the removal of some pharmaceutical
compounds in hospital wastewater treatment plants
operating in Saudi Arabia. Environmental Science
and Pollution Research. 2016;23:13003-14.

3. Togola A, Budzinski H. Multi-residue analysis of
pharmaceutical compounds in aqueous samples.
Journal of Chromatography a. 2008;1177(1):150-58.

4. Kairigo P, Ngumba E, Sundberg L-R, Gachanja
A, Tuhkanen T. Contamination of surface water
and river sediments by antibiotic and antiretroviral
drug cocktails in low and middle-income countries:
occurrence, risk and mitigation strategies. Water.
2020;12(5):1376.

5.Kondor AC, Molnar E, Vancsik A, Filep T, Szeberényi
J, Szabo L, et al. Occurrence and health risk
assessment of pharmaceutically active compounds in
riverbank filtrated drinking water. Journal of Water
Process Engineering. 2021;41:102039.

6. Kimmerer K. Significance of antibiotics in

® gﬁ/
yégg J 1Eo b lgr /Ul o)loih /s jilis 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

ay

‘5”0)45 9 rim.: y
b sl it S aabinbl (G oide) Jols alie ol
Sgmstl Gl cwlidpups OIS o) " olae
G55 (ol i g b, S Shee i plew S gal

the environment. Journal of Antimicrobial
Chemotherapy. 2003;52(1):5-7.

7. Ben Y, Fu C, Hu M, Liu L, Wong MH, Zheng
C. Human health risk assessment of antibiotic
resistance associated with antibiotic residues in the
environment: A review. Environmental Research.
2019;169:483-93.

8. Dalecka B, Strods M, Cacivkins P, Ziverte E, Rajarao
GK, Juhna T. Removal of pharmaceutical compounds
from municipal wastewater by bioaugmentation
with fungi: an emerging strategy using fluidized
bed pelleted bioreactor. Environmental Advances.
2021;5:100086.

9. Pomati F, Castiglioni S, Zuccato E, Fanelli R,
Vigetti D, Rossetti C, et al. Effects of a complex
mixture of therapeutic drugs at environmental levels
on human embryonic cells. Environmental Science
& Technology. 2006;40(7):2442-47.

10. Naghdi M, Taheran M, Brar SK, Kermanshahi-
Pour A, Verma M, Surampalli RY. Removal of
pharmaceutical compounds in water and wastewater
using fungal oxidoreductase enzymes. Environmental
Pollution. 2018;234:190-213.

11. Oliveira R, McDonough S, Ladewig JC, Soares
AM, Nogueira AJ, Domingues I. Effects of

oxytetracycline and amoxicillin on development

and biomarkers activities of zebrafish (Danio rerio).


https://dor.isc.ac/dor/20.1001.1.20082029.1402.16.1.6.2
https://journals.tums.ac.ir/ijhe/article-1-6767-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

[ DOR: 20.1001.1.20082029.1402.16.1.6.2 ]

Environmental toxicology and Pharmacology.
2013;36(3):903-12.

12. Le Page G, Gunnarsson L, Snape J, Tyler CR.
Integrating human and environmental health
in antibiotic risk assessment: a critical analysis
of protection goals, species sensitivity and
antimicrobial resistance. Environment International.
2017;109:155-69.

13. Githinji LJ, Musey MK, Ankumah RO. Evaluation
of the fate of ciprofloxacin and amoxicillin in
domestic wastewater. Water, Air, & Soil Pollution.
2011;219:191-201.

14. Michael I, Rizzo L, McArdell C, Manaia C, Merlin
C, Schwartz T, et al. Urban wastewater treatment
plants as hotspots for the release of antibiotics
in the environment: a review. Water Research.
2013;47(3):957-95.

15. Verlicchi P, Al Aukidy M, Zambello E. Occurrence
of pharmaceutical compounds in urban wastewater:
removal, mass load and environmental risk after a
secondary treatment—a review. Science of The Total
Environment. 2012;429:123-55.

16. Chowdhury J, Mandal TK, Mondal S. Genotoxic
impact of emerging contaminant amoxicillin residue
on zebra fish (Danio rerio) embryos. Heliyon.
2020;6(11):e05379.

17. Chaba JM, Nomngongo PN. Effective adsorptive
removal of amoxicillin from aqueous solutions and
wastewater samples using zinc oxide coated carbon
nanofiber composite. Emerging Contaminants.
2019;5:143-49.

18. Daliri M, Martinez-Morcillo S, Sharifinia M,
Javdan G, Keshavarzifard M. Occurrence and

ecological risk assessment of antibiotic residues

af

D3 Yol ules ol )]

in urban wastewater discharged into the coastal
environment of the Persian Gulf (the case of Bandar
Abbas). Environmental Monitoring and Assessment.

2022;194(12):905.

19. Castiglioni S, Bagnati R, Calamari D, Fanelli R,

Zuccato E. A multiresidue analytical method using
solid-phase extraction and high-pressure liquid
chromatography tandem mass spectrometry to
measure pharmaceuticals of different therapeutic
classes in urban wastewaters. Journal of

Chromatography A. 2005;1092(2):206-15.

20. Kasprzyk-Hordern B, Dinsdale RM, Guwy AlJ.

Multi-residue method for the determination of
basic/neutral pharmaceuticals and illicit drugs in
surface water by solid-phase extraction and ultra
performance  liquid  chromatography—positive
electrospray ionisation tandem mass spectrometry.

Journal of Chromatography A. 2007;1161(1-2):132-
45.

21. Watkinson A, Murby E, Costanzo S. Removal of

antibiotics in conventional and advanced wastewater
treatment: implications for environmental discharge
and wastewater recycling. Water Research.

2007;41(18):4164-76.

22. Fatta-Kassinos D, Meric S, Nikolaou A.

Pharmaceutical residues in environmental waters and
wastewater: current state of knowledge and future
research. Analytical and Bioanalytical Chemistry.

2011;399:251-75.

23. Naji A, Azadkhah S, Farahani H, Uddin S, Khan

FR. Microplastics in wastewater outlets of Bandar
Abbas city (Iran): A potential point source of
microplastics into the Persian Gulf. Chemosphere.

2021;262:128039.

% ) 2 ﬂy
Ve lgr /Jgl ojloh /ads ol 095 -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://dor.isc.ac/dor/20.1001.1.20082029.1402.16.1.6.2
https://journals.tums.ac.ir/ijhe/article-1-6767-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

[ DOR: 20.1001.1.20082029.1402.16.1.6.2 ]

OSen g (& adac

24. Daliri M, Javdan G, Sharifinia M. Erythromycin

residues concentration in urban wastewater
discharged into the Persian Gulf marine environment
(a case study: Bandar Abbas city). Iranian Journal
of Health and Environment. 2021;14(3):399-412.(in
Persian)

25. Javahery S, Noori A, Hoseinifar SH. Growth
performance, immuneresponse,and digestive enzyme
activity in Pacific white shrimp, Penaeus vannamei
Boone, 1931, fed dietary microbial lysozyme. Fish &
Shellfish Immunology. 2019;92:528-35.

26. Horwitz W. Official methods of analysis of AOAC
International. Volume 1, agricultural chemicals,
contaminants, drugs/edited by William Horwitz:
Gaithersburg (Maryland): AOAC International,
1997.; 2010.

27. Moullac Gl, Groumellec Ml, Ansquer D, Froissard
S, Levy P. Haematological and phenoloxidase
activity changes in the shrimp Penaeus stylirostris
in relation with the moult cycle: protection against
vibriosis. Fish and Shellfish Immunology (United
Kingdom). 1997.

28. Chen J-C, Lin M-N, Ting Y-Y, Lin J-N. Survival,
haemolymph osmolality and tissue water of Penaeus
chinensis juveniles acclimated to different salinity
and temperature levels. Comparative Biochemistry
and Physiology Part A: Physiology. 1995;110(3):253-
58.

29. Li M, Xin M, Guo C, Lin G, Wu X. New
nanomicelle curcumin formulation for ocular

delivery: improved stability, solubility, and ocular

anti-inflammatory treatment. Drug Development and

Industrial Pharmacy. 2017;43(11):1846-57.
30. Gonzalez-Pérez BK, Sarma S, Nandini S. Effects of

® gﬁ/
yégg J 1Eo b lgr /Ul o)loih /s jilis 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

a0

selected pharmaceuticals (ibuprofen and amoxicillin)
on the demography of Brachionus calyciflorus and
Brachionus havanaensis (Rotifera). The Egyptian
Journal of Aquatic Research. 2016;42(3):341-47.

31. Halver JE, Hardy RW. Nutrient flow and retention.
Fish nutrition: Elsevier; 2003. p. 755-70.

32. Wilson RP, Halver JE. Protein and amino acid
requirements of fishes. Annual Review of Nutrition.
1986;6(1):225-44.

33. Gresser U. Amoxicillin-clavulanic acid therapy
may be associated with severe side effects-review
of the literature. European Journal Of Medical
Research. 2001;6(4):139-49.

34. Guillaume J, Kaushik S, Bergot P, Metailler
R. Nutrition and feeding of fish and crustaceans:

Springer Science & Business Media; 2001.


https://dor.isc.ac/dor/20.1001.1.20082029.1402.16.1.6.2
https://journals.tums.ac.ir/ijhe/article-1-6767-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

[ DOR: 20.1001.1.20082029.1402.16.1.6.2 ]

£
£

AN
@ ;
£
(lAER) \"‘dc

ot e (¥7)
7
oy o

&
&

o, o
" of Environ™

Available online: https://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2023, Vol. 16, No.1

HETH AND EXVIRONMENT

Orginal Article

Effects of long-term exposure to amoxicillin residues on stress resistance and body

compositions of Penaeus vannamei

Atiyeh Sharifi', Moslem Daliri'>*, Mohammad Niroumand', S. Ali Reza Sobhani?, Moslem Sharifinia*

1- Fisheries Department, Faculty of Marine Sciences and Technology, University of Hormozgan, Bandar Abbas, Iran
2- Research Department of Fisheries Management and Sustainable Development of Marine Ecosystem, University of Hormozgan,

Bandar Abbas, Iran

3- Pathology Department, Faculty of Medicine, Hormozgan University of Medical Sciences, Bandar Abbas, Iran
4- Shrimp Research Center, Iranian Fisheries Science Research Institute, Agricultural Research, Education and Extension

Organization (AREEO), Bushehr, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 11 March 2023
Revised: 23 May 2023
Accepted: 29 May 2023
Published: 19 June 2023

Keywords: Pharmaceutical pollu-
tion, Emerging contaminants, Eco-
toxicology, Environmental health,
Aquatics

*Corresponding Author:
Daliri@hormozgan.ac.ir
moslem.daliri@yahoo.com

Background and Objective: Occurrence of the pharmaceutical active residues
(particularly antibiotics) threatens the health of the environment and human society.
Therefore, this research aimed to investigate the impacts of the Amoxicillin (AMX)
residues on resistance to environmental stress and biochemical compositions of the body
in Penaeus vannamei.

Materials and Methods: Six-hundred specimens with a mean (£SD) weight and total
length of 9.23+1.77 g and 9.28+0.73 cm were randomly experimented in four triplicate
treatments, namely T (control): without AMX residues in a rearing environment, T,: 100
pg/L AMX residues concentration in water, T,: 300 pg/L and T,: 500 pg/L for 60 days.
At the end of the experimental trial, five specimens for biochemical body composition
analyses were separately sampled. Ten shrimps from each treatment were also randomly
selected and exposed to 50 ppt salinity stress for 48 hours, and then survival rates were
computed.

Results: Body composition analyses showed that moisture and protein not differed among
the treatments (p>0.05), while fat in T, (28.29+5.50) was significantly more than in others
(p<0.05). The lowest values of ash were obtained in T, and T,, and they differed with T,
and T, (p<0.05). The highest survival rate of shrimps exposed to salinity stress (50 ppt in
48 h) was observed in T, and T,, in contrast, the lowest value was recorded for T, (p<0.01).
Conclusion: Findings of the present research indicate that the occurrence of high doses
of AMX residues pollution in the rearing water affects the stress resistance of P. vannamei
which can be due to disruption of protein and fat metabolisms in the shrimp body.

Please cite this article as: Sharifi A, Daliri M, Niroumand M, Sobhani SAR, Sharifinia M. Effects of long-term exposure to amoxicillin residues on
stress resistance and body compositions of Penaeus vannamei. Iranian Journal of Health and Environment. 2023;16(1):85-96.
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