S (3988 9 pgle aAloo
Tl IV G YYVY Slio V€Y s ¥ 0,lou V¥ 0,9

295 (Pl Cowgt woSge olaidlpd Joul (L gel)ly (S pp OYLE L5352 ot 5 U
(Cyprinus carpio) _Jyoxo

#7 oS i 50 I Gl dongd ¢ (g0ny51 ¢y phans

ol iyt G393 9 WBi9el el clile ()

Sblagesee )35 olinl b oSl (Med odige g pole 4y oblagemce (o )3jle (¥
oo Sy 5 oSy (M pwdigs g pole 09,5 )95 )y 53Le (¥

Jlos £y d—S>

Jwo! iy iy dlio loemis (S (DEHP)VES 8o dsles 52 0 o5 ke ) g +/) il 5 Cupms il > adlllas

@ Joene y55 (alo 4z 330 WA+ 1 o)y (CYPTINUS CATPIO) Jsane 155 swsS 90 polaid] i

VENWY/+0 sl gyl 033 )13 oy Voo (ladzdgs & JUl I g g s oS pldle (B9 S1ye I p)S WIEHYIVY (54
OB +jBlnd GBI o jo Y sl el )93 slael 3 48 (b 1SS dw 5 et aw ol iolejl
lodxin (i 83 (Ui @l ad 2bj)) g s pSejlul oS (Ble Cungy wsS9e pAlSBgwl 5 Jobre
o33 U DEHP L (5bg) 55 (Jgase 1068 (ale cosgy 95550 olsnslSgismal 5 0lind (SUT oaj93Y

VXYV b fo,

VEY/ YN Siig Sl Ol 50,6

£ J guano Bukiuag 95° 2 Jgena 1985 (o Cungy weS9e JS Jglome (nSig (e 9 COL (AL (29l ploj e g il
kamalilasem@gmail.com Cusgy o550 Sl & d2gi bl GBI (aglg) oloj e g clale (133 L DEHP L ()b,

A5b b oludl 5 bl (oM (lps osimd i Slgice by il VS wi5lo (¢ youls Slgo 3L

Iooms 105 ¢ sl (glodomins «ungy (woSse gl VLS 1o jlg a5

o

LY RS
(s pdy SBlasl Gl Gl (048 Glg)) Hilo M (lsie 4 sdas job &) (Aol SebenS928 (63 Vo) )0 sl il (63) osYli3
She Wy o981 60 ooliul o g sl b sl @lio « Sawdl wlinl Juvg (b 9 PVC (lapeddy célo jo cudlas 5 oIl
ilises Y guamo 55 bl 5l 00 1S odlitwl (dgi (VU w5 0 eV [N el o )5l Jlo )3 05 youdes £ 50 4 lacsYls
g 0355 S50 10T 4 e 4 o L il (o 53 g ST 5 ol JS] cslolny Sty Sl o 4
3 odlital jols Jlo > s Congj b slaosiy¥T 0 5lold s a5 gpsbo & cditd Jl5,08 5 elofg Sl Sl 5200090 (Sg0yen
3 ((Com bame cblis uil3T) Y EPA 5 conl o Glo o clpae o 4 050l g byl adlos] )3 &Y gasme 1 (6l 55 laesYs
boto Coiel Hlai 1 ege gadge VLS L et a4y g Canl 02 )18 098 )y Cod  pleewd Do lacuglgl Cad 0 1) b Yls
sy [V ]t ] (slalogins 55 Y(ERA) Sp5olss1 olynd i)l (sl smolio Sl 5 > (o & 5 Sgaso o &0 Sleer o
ool g 4l dlge b slowd Sgm 359 pie > 0 Cands (0 bl (giluolay da il VLS gols Sl dlge jl 03,28 sdliul b
5 il SlopiunsST 4 3955 sl (658 Jpmiliy b ooty V1 5l (29,5 plsie & oyl VB &8 95 00 sl o) (959 208 (SuiiS Jioe
5 Jeols by, e85 slge slodl s ¢ xino ¢(5ygliS ( (SIB M 39,9 3,k 5| s YLd Wil 2 ke s3] oheils Jio Wg5 o 30

- Environmental Protection Agency
Z Ecological Risk Assessment



VEY (o, 5on g senlyr ety gl (5 yial )b S g VLS Jo 35 ST 65 il

s3> gl glalazms 13 lgl)3 0lie b VLS s ed 41 g Wgd o (ol SloptinpmosS 3y g (Sitodly (sladllyy (SaSTyy ( Sk
obis Slasdss [Y]05,05 2935 55 Slow, 50 5 clacdale ) cdel oslon o buls )3 ol 550 g swgd oy Jus @ dlge cpl )l
e Vls s (em 4 loo Sl (slgn bulpd )3 (s 4255 5 5dg)dm )98 4328 Gk 3l ol o OV ke &5 cusl o3l
050 52929 el Sl 4 dlso ol Aas 3959 9 (il S5 b aSL g e )y (o slolame )30l S Jolgs lyie &
oAl e g Slacignygn 2 U g (20l e dine) )3 390l (aje Cuenr (1S Cud (SIS (5 pdes VB L ke (Ysb
oebadlogd 4 ol aly aVis She e IS 5l aw» ¥e a9 C24H3804 olews Js0,3 LDEHP ol onis <l Jio adgs )
55k Cluol (ledls glas cils 3 3 PVC slajeds 13 (sl Blasl g ey g5 30 g 300)5 cuS'5 () ol 00l
@3l Jeles o1 53 o8 Mo g (630,50l Cuols b ol (lappugS > VB S Jlie 29500 )8 & e g (S pilg) oS
Dl pgo of Comm ol @ 5 gy ol 1 5985 (lie g2 sl 0l & 50 agsls 5 T sleo Slse 41 3 Gl

2l S5 g3l 1) 393 ol (adlone (b)) (el il (i el (5908 iyl Jelgs il 53 €83 )3 baale (sl ot
Sl (bolbs o 3 1) gljcigie dnl 8 Ggie Jolge 5 b oatV] ity aSlosl 51 [F]ad alss gt bl oy usly 4 ot ()
oiale3l (sl ool5 Slalllas 5 [B] )10 ghe Jolge 5 00¥T s )3 ot (18 (oo ol Guusly )35 o 3l rsbans ol 2 b A8 0
(olle e 553 5| ) 6ob5 s il ()15 ) 5 il gy sl o ST Cilies sloaisS )0 o3l JsSge 5 (Jsho S5
)55l 5l res (BT Sgie clagilon 5 Wwosiy¥T 558 g (S sle sl (5] 48 o palp el (dliislon Jolse poom <y
2 el Seal Bl ool s Sl (oot GiS lgie ) Cangy 9S50 (STl pgel €83 (sl )1 Gl (S 90 )3 39290
et 5 hord § (Su3d SlaShy b aale (o)l sxmdlis ol 5Sles g )l ls lig oo ) p)del (05590 Y o ale
oy paie b g 4 ol Lo e plo g Glble Cangs ol pli [V]cwlj g low Slsgnge g lrodu VT 5l sloo o con jlae cansl
S oo e 4 Cud I ale (twg lacgilon e b laale (wlod s 4 )l (o0bj cueal e (4ljis)lon Jalge poma
ot (i (S o o g il (bl wblis )3 ags G Canl (Sme g Canl 0y hin olii] by ale Camgy sl izl b
5 9o ol Soglise Juligl s sl 53 ol oS5 g ol loszmy @lo poS9e [AJMSL 43l (olod a5 o83 cisienl 5 S
logalo siotl )3 IS oS3 e gl 285 5 ol 00l (alo (550 (sl (Folite 3,Shos ol gl bamo (550 )3 Caoy
ple Gy 58 90 0l 2 oMo [A]cunl 48,5 )15 adllan 3)90 (gilow 4 Cnglie 3 pugSge (S BB Cunl 43S )15 dags 3)00
Opno g Jlb e dlso lsil 1 S50 lgiear (o Cangy oS 90 S (oo oo (2l Slas gl ol 3 &5 48 oo ealyd 1) laes
o sSIss gl sl alo Cuvgy osSse [NV N+ S o oo T sludST 5 b Lital oo 43 o jI Ciliseo elss (la JsSJsa
45Ty Slaciy p scilalieS” w3le) IS Cannj g apuaaslS)lg Son sloe Called b (63b 3lge el (28 sl g alozjl) Jld ans s
do ol gl ¢ ngSeors slariy «Sdgsy sloml sl dacnidsen wjgnY dapas) dajlssy (C-reactive)’ .
DVIFloss ololid (g b g (cordnl GlawsSse 13 9 5,15 3929 (Lo slS gios

e glie sl Jelse 556 Cov b 4 o dizn (ol i 1 W8 Blud 05T 5 (gslS gigel (JS Jslme By ejonY
g boau YT Sloycaw! ot cas awbe slaadls K15 o ot opl cde ued 4 ditun [ jlan Jelge g oY oguasy
DOJIF][W]adl (ale (ogasy sl Shgrge & Lylow Jolse

3 Innate and Acquired Immune System
1-C-reactive Proteins



\i’Y}%cYb)wc\Y 092 uﬁwuyﬁgroglsdlbm

B oy 290 Jyeme yoS (plo Cangy wiSge 3 (polaidlyd el sladiws (S p DEHP 50 &S oad e 3udos ol 5

205 e Gy iy e | (e olyie & Jgmse 9 oale > o Jlais] o 151 455

g, 9 2190

15 olsie & oo g K5 DEHP 2 5 o5 (o) 5+ /) ile bl ¥ ol (b o a1 ol S5 ¥ 5 e Yol isle]
5 6 en lojlo 3,5kl by, sillae sl cov g 3l Cuew Liulojl [VE]b 03l 8 ale sae Yo assgs o 3l b a3 L s
29)bay 0y9d Job ,3 W] pbsl lacbale muos 5 Ol Gargs b oSl bulps cov g cels 48 e 4 (OECD) (ool axwg
43255 il o s> dam (sl oy ssba o (oo 55055 Ll o 0¥ (ale

a9t SNye S Y B0 (jg d Jgeme 55 salo s dus VA« plol S Mol o8 L WAy, oboly (08590 gleen
S Gdo d ldale L85 030> JyE gy 00 Sete b 8 1 &S hyep i) Voo sl dzses 4 Jal 5w g s ole)S lale
AAS (aolie Gy 50 Hbed e 4 calio slie b e ol (b pd g il (6)le S (6,85l Can auen

092> il ©yg0 0 SSue JS 392 5 3 p)S ke B0 b (cBgre Sl g S pdige (LS Djg0 4 (alo due B A ]
lie 6y 31 U5 el YF J slonle 48,5 )5 Voo lio 8 1,08 e sl oo Vo cs5l (bl ) (1L (sl
J sl Sui il (sladdg) & 00d (g pglaen (wsSge i8S B (5SSl Ol 1903 4 g @B oS il 4B Y1y 0
VO ossSuo a4 bl yraw 5 BAb Sty il 3,5 il 0 ¥ (glod ;3 4ddd Vo do 4y VO + X 8 400 b g Jate (650 o VO
oles B o Mg [ogSse 139y g 505 3:Mdsd o 3l a9 <85 )15 08 o da s —Ac )8 ()0 ladisad s e (g s
WA 050 01,8 ol dayd =Ye ) eolatul

Lambda  Jus) yall (S 5 yrogidy Sl olSiws | oslatisl b (i )aaS” gy (ol 32 (S50 majann¥ qujsny padls Lhoriw
w3l ol i gl A5 i wajonY mpl 4 Lelus (Micrococcus lysodeikticus) cuie p)3 s 3Sb 4555 sbe g (25
05y (weS 585, S0 00l 0 julibad (63 ¢pmmilwgu (pl 4rd (gly b odliil | piusgw lsie & Micrococcus luteus s ys\ |
sl yzagl ¥0 zge Jsb 3 Jmpes liud (gols gsS( s blie ) Jslxe i 5 0,8 s Jlge o/ ¥ ppusly land 15l o 1,
Culled doly S @dly p> & S cud 4ddy Ve Sde o Micrococcus luteus sldsdw Cls > il (o S pilal /50
Sledobo Clo > aidd 3 /) Jole ialS3)S Sl 45,0 YO clod g el O+ zge Jgb ;5 4 upl ahe Cygo 4 e il
Ao plo S (o 2brl (ugSg) (w55 9,5

Old S5y Gyme (93,5 Ll b (S0l s oslizul (g5l5 py (yposdl 3 ilin] iie 5l pslaie l gl JS (e (adls ioei
b gy calyb 5 0ylilnl 5 wsSse oaidd) sladises jl yidg)Sie e+ & (Folin-Ciocalteu's phenol reagent) Jsé 5015 g
2 S ke s g Jolote g oliae bkl goie 4y odel Cawd 4 (6y95 e JWSI b o ploul jregibg xSl olSiwd 5l edlazul
Ve o dlore ) oo

Sl ¥l Gy o0 SLAILNY JoSUS Gl cS9e digad 4 s 9 0l 095590 B9 Ol 1) ST (ol gnslS gl ionins
S| dlomo j1 S (nd29lS 93900l (line g A0 932 53 29290 (Wl pglS Pgmal gy ol JSUIS il <dly 05 (6 S 03l 50
V]2 aloce JoSIS il (29381 51 g Sl g (oo (g ) gl diges 53 (g p clale



VEY (o, 5on g senlyr oo Uil g 5 el By VS 35 T 63

Ol JSSa5 olol 2 il sk €858 6yl cu il odlital b osSge (2B blind o3l cdlad oLB Sblend ol jasls ioxie
Jiogb F+0 290 Jsb b s (Lambda 25) yall S yiosiy il olKi 1 o3lisl b Undiges s olime b i 8y b 0

IV dwlre (olog dae (et o ps ookl b s g olles

5292195 2 Jgox0 515 (blo Cungy (agSse oY Glise 4 o LS (ealogl (sloloss sloodly (g )lel Jilow o5 g ey S

o mjo Y Gliee Lol il o5k casle ¥ te )5 dald 0,5 b (g)ls dme SMB] g 15 p )5 Lo +/V slale jlas 0 DEHP L

(P<</-0) s> jLzs DEHP o) 15 5,5 Jo +/V clale jlos g 30ld 09,5 b so)bgy celw ¥ o o DEHP g 36 5 LoV lale

GBI o )3 Jgane y5S o Cungy m95Y (liee cgilig) ol A loj e o litylejl )l geite bosls il g a5 olsl 5

005590 mjopY Olise 13,5 sdalie fuiored LSl Jald 09,5 ¢ S0uSG L A0 paw jd o) dme BB 1 3 5,5 Lo ) g ¢/
DEHP Ly (2295L9) 53 (Joore y9u5 (Blo dzm Cowgy (w9590 w392 Y Oliwe ) Jgux

faty/\P ‘N EATES Ya/lyY£y/e? ¥ els wgSse maiony ol
\RAREAT I SEVEEY/YP YAINYEY/V? % el oS se maj9nY olime
(P</+0) aiyls s cme BS| F jin 8 gVl By > glylo glo Sl sy 0 0

gy srrlisy oloj 5 sl L2l b DEHP L ugjbs) 55 Lole Casgy LusSse 1Bland oS lsso 48 3l L5 Waosls o ol b
09,5 b celo ¥ loj e ;> DEHP 1) 15 55 Lo +/) clale b og)bgy 1 ale Congy jBland (ST e ol asly ials
ald 09,8 b awslde )3 ptd )3 p)S e V (e jlas )3 il Lol il (o)l (dne SIS 1) S (e N (B e 5 a0l
5590 3 blaws WJISIT e DEHP L Jgexo jouS ool cuclio 85 dnlgo e ;3 (¥ Jgio) ol L5 720 prdaws 3 ls e 3N
SBMB o 1) 3 a5 e V cdale 5 anli 09,5 b el A5 loj e 1 DEHP 5 3 5.5 Lo +/) cdale b ook, 50 abe Cangy
ST 1805 0,5 U il 3 pSde ) L e 5 Jpenn 1355 (ale oy osSyn i ST e Sl 0L (e

¥ Jy2) a8l s b s

DEHP s 519, 9) 1 (Jgoro 195 slo a2 Canwgy ogS g0 36 lkund (rd UT (yl500 Y Jouir

ymg/l clale - mg/l clale
YY/Vat./qP YO/8VEY /120 \WAREAAE F el jblaws ST
YA/« AZANY P YY/YSEY/ ) P Ya/-YEV/\ 8P 1% el jblins ST

(P<1+0) wyls Jls gmo B S jiie e GugVl B9 > s slo Kl iy 0 0

oo g clale (Ll DEHP L (o)lis) 0 (Jgene y9s5 (ol comgy 195590 Jolone (g oo o 3 (Lt aodly il 5 a2
DEHP ju 3 p)Sidkea V g o/ (B (slajlos 3 (Jgans yoS' (alo Comsy (o590 Jslone (g (ljee 8L (8] (29)bs) o
AMs ] ale jles 93 opl oy e 9 3 (LS Sl 09,5 L /A0 paw j3 (6l dxe BMB| Lgibg, cels A% 5 F loj ke )

Y Jgas) (P<+/+0) cusls 545 )5 sixe



VELY ,le o 5,land VY 0,93 Ml (5938 g ogls aloe

DEHP U 55,bg) 50 (Jgoxo j9u5 (plo dm Comgy (w90 Jokoxo (i (3l jmo ¥ Jou

ymg/l clale Y mg/l cdale A
TAAERIRY: WINEIRN V/FYE. ¥ B @olly oo Jlem @i
IR EDNE \/EVE- [ 5P V/FOE. /2 15 Colus usSse Jsle uiis

P<120) als Jls (gine BB S oyl gi¥b By, gl)lo G Kibee o) yo 50

Oal3# b DEHP b (9)kg; ) Jgero )55 (o Cussy oS50 onlsnglgiganl il ljee 453l (L Wodls (o)Ll il g o0
P DEHP L o5)bgy o ale Cuvgy woS9e WpedlSsisesl clale lie cuily ials B9y o95bg) oloj wie 9 DEHP clale
Coss 89,5 93 oyl 9 3105 (L5 720 prdaw 43 (g)ld me NS el ¥ ug3bgy loj e )3 i 3 p,5 o V g o/ aale glales
o 93 5 el AF g5bgy o > b Cangy woSse erslSgigas] cdale liue Lol bl (o)l xe BB Cose (pl 3 o2 &

F Jsiz) 135,5 osnlito 720 paws )3 0l 05,8 b Cilisio el 09,8 s 415 sime 3Vl DEHP V4 +/) sbali

DEHP L (519,b9; 59 J9or0 5925 (o2lo a0 Camgy 9T 90 (sl 92985 93gm! Glme :F Jgur

ymg/l clale - mg/l clale .
VAVE- /)2 R ENI & AREVAAE f ccles utasslSsipol
VYLV E P VOVE /Y P \ARESVALS 18 cclo gl sigen]

(P 1+0) 5ilo o (stan S S o gVl By (STIo (slacln s, 52 50

S ).§ A 9 Lo

5 ool olyam (6L (glipm sl Jolse b oS Jaome (glo 0a VT (imam g (e 9 59 sleel Glnle By A5) 4 ) RaliEl 4 s b
Osed 0l il Jelss 5 boany VT &y le Copmlun (aal58l 5 Sijglessd cind cage 5 13S0 Lite il plo (S5 Luylyd
cblis cap il bolge (gl calio byl )3 o slalaoms ) (S35 Car Il 93,5 o o | (mpmg i S sl (2,
sl glale V]l o ko (gl yisl balps il jo (blas Jelge ol 51 (S5 095 g0 &S st (Jaimo (sljis yiol L]y )3 545
Jelse ol 51 oo S oo clalona 15yt Jelge Llia 13 gl 51 48 428l o 6,55l cilizee Jalge (sl ol cslalame 15 LS55
009 Sadmed bl cpl gla She 500 51yl sdge p b o> oiwd 3 gulS 8 wsSge ool Cple (Bl o Cuvgy (w6S 50
IVYINS o s Sl Do ot 13yl oloe il 5 48" ol o] pglio 15 g 0350 cslacaily il o0 ¢ o

gy gl yiiSTly o yias 5l g cudld dalgs  Falate (uiSTy oyl calises bal i cod ale a2 plul ol laie 4 ale Cavgy
ooyl Blisee bylyd ot oS ge (polaidlid el sladois )3 adboe (alo Cuvgy weSse (olaBlpl el SLSS ) i
ol a2 Sl 55 G cpl jon Bl eoe bylid jeasdd Cas wlbe (a3 li Wle e a8 24 e ool il

Cal okal 3439 4 DEHP i) 13 5,5 Lo V g +/) clale 93 cot wgSge polaidlyd



VEY (o, 5on g senlyr ety gl (5 yial )b S g VLS Jo 35 ST 65 il

3 6L Cuonl 3l ol Bl dgnge deul Cundg (glp owlio sdimd LS &S Canl polait] pe esl oKid )3 el mjgpY
6350318l V¥ |l glite 0 e g oyl A (g9 dod Jto e caliste bl s 5 o] lise 9315 olsle Cawgy wgS90 (515 o]
el 85 9 F loj 93 50 1l 13 p S ke Vg oV I Slos 93 )3 DEHP L 09y, ) Jgene (oole Cungy (agSs0 1w o5l
23 il DEHP ouu ¥ s 13 il odd alo 13 ool @)sd ialS sdimd lis a8 cuily clale Llod 5l ials g, o8 sl oLis
A 3 oleale a8 Gl ) )3 poans 9 Loa VT L dgzse )3 oY mel A5 (IS )3 Coanl BB &5 A5 Cungy oS50 5 majgY
Joss 3 jom il ol (glel blod 1 g cdly Gials DEHP L o)k, 5 Lol ctimd (o (al381 1) (s (stoal baal b Il 15 ol Jalge
bolys poanVT ol 136 )3 et 455 ol oo opl 9 il gyl sime OMB] ug)bgy cael ¥ o 3 il 3 )5 e o/V lale

A8l (Jgese S (oale Sojgl i

b 13 e el S il > oy o5l ale oy S i S ) S Wit ST 5
(e 5 2yl il Jolse 51 (S 035 39 9 IS slaighs uly g0 Bl (i85 w3l ol aBliee (2l Sl g pgess dmoasyY]
gy oS50 5 o3 (6 Sojll Bland (I 3] e [VO]055 00 Izl Jolge g loodia¥T ol il )5 (oole cunglie e,
93 5olol blod 5 Lol azils il g, el 85 5 F e 3 DEHP 2 15 5,5 Lo +/\ il Jla b oiglisy 1 Jgens y5s5 ool
Mo sme MBI 5 F o )5 il 15 )5 o V B L b g)bgy ) Lol .13 S5 sdmliie sl 05,5 b (s)ld xe BB 720 pdass
oyl Mgi 3l )3 DEHP sus¥T o 56 15U oaimd yLis 48 5Bl W JISUT o 31 a0 iS5y ol dngs B assil 13,5 samlie

Al 5l

b dege plin 53 ogSge ilisin (sloygiSlh oo 4 o Cunl (Sieng S labil b el slaadls (S JS Jslone et
[Y9 )95 o0 oSSl 51 (b (sloiigie 5 pgau dmoats ¥l ply 55 cladlons el g 25,15 oage 1) Ll 09,8 aiiglsT (25 1o ol olge
Sae ) gl 33 pS ke Vg 1) GBI Jlo 93 3 DEHP L g)bs) )3 405 (e gy (05550 53 U Jolore (s n 565 o)1)
olinle 15 o] LIl e 4 il Ll (ol ine e 7AD has 3 coll Bl 51 1 lsee 48 ol Lt el 85 5 F g sy

ly oo gigml Mg (VI8 cn i & B (Slaogtt) bawgs (uign ol 20 (38 (olaidl el )3 85 col (55 (el gi9en]
2555 (Ble Sy (5550 Gel 9l siseal (S0l atie (slaosls L Wigd s (el olwd B B AN s 5 el B )1
00,55 oadlive aall 05,5 b caliee slo)las cpm ()0 (e BSI DEHP L celes § axlge o jo g ails sials wig,
sV cpl bl o ole el (2l carasjlis a5 o sasliv 120 mhaw ;o (6 )ls cae SN agago el A7 Sae o Lol

RET

5§75 A
dgo slipl conl alize aolaidlpe  gesl Jolge (g9l g canln )55k g baoan VT blis 55 o8> b gl plale Cungy (oS 50 4V
23,5 o0 il Jolge plyy )3 plidle Caoglie g (2iSly )3 glds canms pol cpl g 0392 glite (liale Ciliseo (ladieS )> Cumgy (o555
3530 DS 5 Ol s g 23S 156 uSg S5 slip] izpen g D el ol looa VT g plhasds S35 Lailyd
Gyab oS i g o a8l Canl 03l L5 35 I e o] s 005G 50 lgieds s ags DEHP ool 545 ol )5 39 0

Olys K9y dlox | (alo Cangy 5590 (plondon OS5 Clynsi 4 dagi b )b 5 |y (Blo Congy (09590 50 (oal s (255



‘i'Y)LQ,ch D)Lo.»jéc\Y 092 uwuyﬁgfoglsdbw

wip oS il (Do) Clper gldle Cavg ogSee 4 o3 S Clillae b ylyie cple Cangy ogS 90 (polaidl pe (ol (slaeodi

10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

25 g 055l Jolgs g oy ¥ il ) (sl 0aLS 18 5 o2laind 9

&be

Magdouli, S, et al., (2013), “Di 2-ethylhexylphtalate in the aquatic and terrestrial environment: A critical
review”. Journal of environmental management, 127, pp. 36-49.

Bhatia, H, et al., (2014), “Di-n-butyl phthalate causes estrogenic effects in adult male Murray rainbowfish
(Melanotaenia fluviatilis)”. Aquatic Toxicology, 149, pp. 103-115.

Zheng, X., Zheng, B. T., & Teng, Y., (2014), “Distribution of phthalate acid esters in lakes of Beijing and its
relationship with anthropogenic activities”. The Science of the total environment, 476-477, pp. 107-113.
Whyte, S. K., (2007), “The innate immune response of finfish—a review of current knowledge”, Fish and
Shellfish Immunology, vol. 23, no. 6, pp. 1127-1151.

McNeilly, T. N., Naylor, S. W., Mahajan, A.et al., (2008), “Escherichia coli O157:H7 colonization in cattle
following systemic and mucosal immunization with purified H7 flagellin”, Infection and Immunity, vol. 76,
no. 6, pp. 2594-2602.

Rajan, B., Fernandes, J. M. O., Caipang, C. M. A., Kiron, V., Rombout, J. H. W. M., and Brinchmann, M. F.,
(2011), “Proteome reference map of the skin mucus of Atlantic cod (Gadus morhua) revealing immune
competent molecules”, Fish and Shellfish Immunology, vol. 31, no. 2, pp. 224-231.

Salinas, 1., Zhang, Y. A., Sunyer, J. O., (2011), “Mucosal immunoglobulins and B cells of teleost fish”,
Developmental and Comparative Immunolology, vol. 35, no. 12, pp. 1346— 1365.

Marshall, W. S., Bellamy, D., (2010), “The 50 year evolution of in vitro systems to reveal salt transport
functions of teleost fish gills”, Comparative Biochemistry and Physiology. A, vol. 155, no. 3, pp. 275-280.
Pinky, S., Mittal, S., Mittal, A. K., (2008), “Glycoproteins in the epithelium of lips and associated structures
of a hill stream fish Garra lamta (Cyprinidae, Cypriniformes): a histochemical investigation”, Journal of
Veterinary Medicine Series C, vol. 37, no. 2, pp. 101-113.

Huang, Z. H., Ma, A. J., Wang, X. A., (2011), “The immune response of turbot, Scophthalmus maximus (L.),
skin to high water temperature”, Journal of Fish Diseases, vol. 34, no. 8, pp. 619-627.

Tadiso, T. M., Sharma, A., Hordvik, 1., (2011), “Analysis of poly- meric immunoglobulin receptor- and
CD300-like molecules from Atlantic salmon”, Molecular Immunology, vol. 49, no. 3, pp. 462—473.
Palaksha, K. J., Shin, G. W., Kim, Y. R., Jung, T. S., (2008), “Evaluation of non-specific immune components
from the skin mucus of olive flounder (Paralichthys olivaceus)”, Fish and Shellfish Immunology, vol. 24, no.
4, pp. 479-488.

Nigam, A. K., Kumari, U., Mittal, S., and Mittal, A. K., (2012), “Comparative analysis of innate immune
parameters of the skin mucous secretions from certain freshwater teleosts, inhabiting different ecological
niches”, Fish Physiology and Biochemistry, vol. 38, no. 5, pp. 1245-1256.

Subramanian, S., MacKinnon, S.L., Ross, N.W. 2007. A comparative study on innate immune parameters in
the epidermal mucus of various fish species. Comparative Biochemistry and Physiology 148B: 256-263.
Saurabh S., Sahoo, P. K., (2008), “Lysozyme: an important defence molecule of fish innate immune system”,
Aquaculture Research, vol. 39, no. 3, pp. 223-239.

Hakim, Y.; Ali, H.A.; (2014). Evaluation of the toxic effects of phtalate; Di-nButule Phthalate (DBP) on
health of Oreochromis niloticus. World J. Fish Marine Sci.

OECD 203; (2010). OECD guideline for testing chemicals. Test No. 203: Acute Fish Test

Ross, N. W., Subramanian, S., and Mackinnon, S. L., (2007), “A comparative study on innate immune
parameters in the epidermal mucus of various fish species”, Comparative Biochemistry and physiology part
B: Biochemistry and Molecular Biology 148(3) 256-263.

Subramanian, S., MacKinnon, S.L., Ross, N.W. 2007. A comparative study on innate immune parameters in
the epidermal mucus of various fish species. Comparative Biochemistry and Physiology 148B: 256-263.
Lowry, O.H., Rosebrough, N.J., Farr, A.L., Randall, R.J. 1951. Protein measurement with the Folin phenol
reagent. Journal of Biological Chemistry 193: 265-275.



VEY (o, 5on g senlyr ety gl (5 yial )b S g VLS Jo 35 ST 65 il

21-

22-

23-

24-

25-

Smith, D.R., Padilla, W.J., Vier, D., NematNasser, S.C., Schultz, S. 2000. Composite medium with
simultaneously negative permeability and permittivity. Physical Review Letters 84: 41-84.

Raj, V.S.; Fournier, G.; Rakus, K.; Ronsmans, M. Ouyang, P.; Michel, B.; (2011). Skin mucus of Cyprinus
carpio inhibits cyprinid herpesvirus 3 binding to epidermal cells; Veterinary research; 1: 42-92.

Lazado, C. C., Caipang, C. M. A., (2014), “Mucosal immunity and probiotics in fish”, Fish and shellfish
immunology. 39: 78-89.

Kolangi Miandare, H., Farvardin, Sh., Shabani, A., Hoseinifar, S.H., Ramezanpour, S. 2016. The effects
of galacto-oligosacharide on systemic and mucosal immune response, growth performance and appetite
related gene transcript in goldfish (Carassius auratus gibelio). Fish and Shellfish Immunology 55: 479-483.
Suzuki, Y., Tasumi, S., Tsutsui, Sh., Okamoto, M., and Suetake, H., (2003), “Molecular diversity of skin
mucus lectins in fish”. Comprative Biochemistry and Physiology Part B 136: 723-730.



Journal of Fisheries Science and Technology
Volum12, Issue 2, Spring 2023
PageS: 112-121 Tarbiat Modares

University

The effect of diethylhexyl phthalate on some non-specific immune parameters of

common carp skin mucus (Cyprinus carpio)
Nastaran Pourahmadit, Fahime Talabian?, Morteza Kamali®*

1) Mazandaran, Amol, Amol city education
2) Mazandaran, Mahmoudabad, Fisheries Science and Engineering, non-profit Caspian University Mahmoudabad

3) Mazandaran, Noor, Department of Fisheries Science and Engineering, Tribet Modares University

ABSTRACT ARTICLE TYPE

In the present study, the effect of phthalate ester toxicity (0.1 and 1 mg/L) was investigated Original Research
on some non-specific mucus parameters of common carp (Cyprinus carpio). 180 common
carp (17.60+2.22gr) is gathered from warm water fish center and they were allocated into 9 ARTICLE HISTORY

tanks (20 Fish per tank). Fish adapted to new condition for a week. During this time; they were Received:24 February
feed twice a day with same diets. Fishes were exposed at 3 concentration treatments containing 2023
0; 0.1 and 1 mg/L DEHP under laboratory condition (25+0.5°C; pH: 7.4-8) for a period of 96 Accepted:22 May 2023
hours. Alkaline phosphatase, lysozyme, soluble protein, and immunoglobulin of mucus was ePublished:5 June
measured and evaluated. The results showed that the levels of lysozyme, alkaline phosphatase 2023

and immunoglobulin in common carp skin mucus decreased when exposed to DEHP (with
increasing concentration and exposure duration) And the level of soluble protein of common
carp skin mucus increased when exposed to DEHP (with increasing concentration and
exposure duration). These results indicated that concentrations of DEHP beneficially affects
Amino Acid profiles of skin mucus in carp and they were categorized in 4 branches. There
were Significant differences between exposed and control groups. Therefore; fish skin mucus
can be a biomarker for showing contaminants and toxins. And the high consumption of plastic
materials can be a warning to the health of aquatic animals and humans.
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