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The effect of additional vitamin E on performance, eggs quality and some blood parameters in Japanese
quails during short-term contamination with high levels of Ag-coated titanium dioxide nanoparticles
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The present study was designed to evaluate the effect of extra vitamin E (VE) supplementation on performance and
some plasma parameters in laying Japanese quails exposed to Ag-coated titanium dioxide (TiO2) nanoparticles
(NPs). Ninty six Japanese quails (20 weeks) were randomly assigned to 6 treatmentswith 4 replicates containing and
4 birds (3 females and 1 male per cage).Treatments included two levels of VE (0 and 200 mg/kg Diet) and three
levels of Ag-coated TiO2NPs(0, 500 and 1000 mg/kg Diet). All produced eggs of each pen were collected once per
day and the number of eggs and average weight of them were recorded to calculate the egg production and egg
weight (per bird) throughout the experiment. The conversion ratio of egg weight was calculated for each pen.The
results showed that Ag-coated TiO2NPs supplementation in the mentioned levels resulted in an increased egg
production (P<0.05), however did not have significant effects on the other performance parameters and egg quality
parameters (P>0.05). Furthermore, the plasma parameters were not affected by Ag-coated TiO2NPs (P>0.05).
Although, the interaction of Ag-coated Tio2NPs and VE was not significant (P>0.05), however, the plasma levels of
triglycerides and uric acid respectively tended to decrease (P=0.08) and increase (P=0.09) in birds fed VE. In
conclusion, Ag-coated Tio2 NPs did not show any toxic effect on the Japanese quail’sperformance, egg quality and
stress-related plasma parameters, hence, the insignificant effect of VE supplementation on the measured parameters

in Ag-coated TiO2-exposed quails is logical.

—[ Key words: TiO2, Nanoparticles, Vitamin E, Laying quails, Plasma ]

J

slavicoli) col a5 5 )15 ) 5 Cou 5550 (g osl)
S o3l Sl 3 g L0050 3 (YO O
Ososh il fsn Olleds G SIS anus 5 Ai) 3
55 09 Slale3T bl el 45,55 15 andllas 35 50 O,
Q.\L«-ﬂ‘oé;zl?;:‘ba.t;u@t}d)\ﬁ\:ﬂé})ﬂdﬂd))ﬁ
L3S E)S () ol 5 Esmaeillou Jie ol ze
23 Gk ol o G e 53 G55 00d SU Gl 4k oS
LS 5 GA0 Ll o3 S5 slowl LOT (slawdly 05 20l ke
S+ 5)3 jSUl{cha L;thy 4._{-:\&7 45.4\;.3; odalie (Y4YY)
Conl 0l )8 pmmen 55 0T Glewdly 53 J sl
"ot SR 3 G W E I cm e e B SL O3 S
U8 Coi S 5 93,8 Sl Ol e 45 L dal s 03 Sl
b oLl (YY OS5 Pham ) wab . 055 2l Ose50
dox 3l e Mg sladsayse » S3 SU 36 Jb oyl

' Yolk-precursor lipoprotein

dodio
O3 b cedoze SV 6L 5455 Olsle L G
il el Ao b eSS esgdous 53 il 45 s (54
5 S Sleo g s 4 (YOI 0L 5 Agarwal)
23> oda gladshe b (GOl D)3 5l b 4 jemte glacd
Ok Soderd sla STy il Celog eols (-l>u\ O
oS by bl 56 ole 3 (YA SilVa) L4i
S diles S sl |y (g 5 JB (ol b (g5 D)3 5L
Culda o8 5 YU 2iS Ceglie Abe LOT a5 LB ol o=
Gl o ol glas 8 gl s slee Sl eslimal el
SUoglas 8 51 Ks Sy oK 5 Manke)
ple 5o S S slge Olge a4 LOT 31 eslizul )3
LS DI i pn Bl e (559l 5 T b adas 5 oIS
PSP |y S [ P IO P WO v PV ' S PP O
Sl ek I 5 Gl sbdie O3 st

Y L 5 Yildirimera)

a.b)lenyjnJ}aLgLanQ\):yb;,a.l:oucﬂjgt

@%ﬂi/w O



s o3 kS0 Shas y SSIE ales 5 O e 36

20T S gy ((Gran ST 5 65005 Slapts
e SIS s 4 es Bl 5050 sb > Shes
Sl opl o 3T sl 03,8 s »E ol g
25U el pae SIS o ST E b s 0530
s Rl ) bl slnST 25 1 B 8ST sb s Shes
DS (pp G ol 3 e odkd S5 e w4 5L,
O ilberdism Slhamial by 035 dS 0 e s ez
el AnSTss b oeks adis N s sl o
Sl o j s pde 5 )b 53 0,8 SU L edd Hla Ry
bt Slaarinlp g (Dl 538 WD B s
23 & dmed S5 N5 el 4 b el p s

(Y ol Kaa s Virden) ws’ o i 25 55 bl o

by w9y 9 3lg0

4o @i Y e b @l el kB 47 ) p leT ol
anlas ) ans B ol 2olejT doly YF 4 dslas &) s
il jolastl dely 55 (G ok ankd &5 5 o3l o,
5 O Copae GiuleiT oy9s Jsb 43 3 8 pll (s
Slaos $.05.5 515 s ok sl 4 3T &y soas ST 55
5 Sl B el 0s) daals o Y fels iuleiT
eSS 53 0 S ke O 4 dald o Y (e sslsnnS s
23 pF e V4 alh e Y sl oy
oS e Yoo 4 dals o F o uiligdnSTiss o e p S LS
2 e S hebr + dals o 0 E by oo 0 S S s
eSS s pF ks Vot 4 psslstnS s o p p S S
S AS 538 e Vv 4 dals oy S Bl o
oeels o o S S 53 0 8 e Yor o silistSIies o o
L Weper ool oleiT ess Jsb ples 55 ool s E
3OV dsr) o g 5 Do al 5 dald o pe L5 ST 3L 5
25 5 4g 00F NRC) Cliiss L ezl 4o s b
S Ol aleiT b 52 285 5 08w, sl
s 8wl o a3 U5 Ao s o3 05 (e
e 035 s 1 5 035 055 flS o e
sty 08 o 1 035 055 2 p 8 i Sran S
(atia Joolg 55 S Glaaminl b oS o5lul gl T
2553 0bL > e 5o, sler Do 4 sled a1 055 0 sl

@%ﬂ%/w

}gdéw@uj@leua;u&gijﬂojjpl
Stelzer and HUtZ Jts 0l ge 4 uomer .ol 0t 315
S S ladshe 0sls ciS &S wis S 51 W(Ye09)
Cole Gl e e Mo oyd $Ldsesl Ve b ol e S0
O3l S Oloy il Lol (s S adghe ol 3 058l
4 5 05l Sl el 4 e Cola YF 4 b
SIS WLs S 0l o(YVF) O, 5 lavicoli JS7 b
Sl Gdie 5 Ol gladshe 55 D)3 56 &S5 2l
Glae 3 e sbaedi, S 56 Bk 5l cl S
dlb & e ol 03 o 33,8 Jlael Jho wn 5 gledly
L il g S5 el s 035

W) Db (s sh Captam p D3 U SU e dle
NU-TAPR KWW, g -+ S P K s St PR PG B B
SOl yae Mo 4 Oyl g6 (Yerd oK s Wang)
Sl Sl 4 Ik G55 geSalll 5 S clalis
Nowack and ¢v++# i, 5 Xia) b5 oo (6,0 g2
SISl W 5 S oo Lo g 4 s 5 (Yo 0V Bucheli
s Manke) Ly o s5IuS| 25 Ssp s 05ST b
=BT (23 (Glaptums 05 il 50 53 Lol (Y0 OLKen
Wy T Gdsl,) L ods axlge gl ilsbes ((SlanS)
Yoy Surai) &yls s s Ji5 Ll s s d she Jow g ol
Salis 55 Jgbs 5 s 0 5T 51 S E g
ST GLdCaly oyl mSls L & Sl 0 (S5l
Gao .(O\YM L SKes 5 6,le) das o 28l 1, LOT i
Ol 0 B ol s 03531 487 s S 518 (Y010) 0, 8es
033 A2 ) 68 s 4 e 0 S S 530 5 e Yo
s S, S S8 Gus S e 28 Gle e O
el ol (55 O 50y 98)

o SU L ek o)ls ids pasls STlss Olpl 53 05l
Olse 4 (Ao sl ()b pU b )y i $U CS 15 J ames)
Slagisn 055 Gstedd Cgr o ST (e
Ol s s sl dlas 1 6)le 0 sladsy Calises
Ll ol slgiiy Il (glan iomen 5 Ol Jlanl g ag
SIS Sl et S 5 Ol 4 Ul pesdle
ol Slgii 55 (S8 mel> Sladoly 45 e 013 5 ST 03 S

ab )‘) )}:)9 Qu\.: @ a):ﬁ }.:L: d‘l‘ 399 J:j: LY ‘U‘.’“J"L’ ol



=63 Lol o5 Jla gme 035 055 BAS b 5 035 05y 1 e
s AP o e 08 SU L edd Dl by p il ST
oS & jsbols (P<o0) s S s g Aoy
e B GRlOT whe Sler (b psls ST 555
E ol (F Jsus) Cils (30 kS glaamiul b o)l
CBIL odd (6, S oIl Gladminl b (gls gae LSU 58
o palieS I S B by e blie SIS imees
&S Lz a (P>0/00) Sl ol Sl e 55 0,8 SU L eds s
&S Wby Olas (F Jsd) s S5 laasnl p 4 by mb
gl 53 Sl 0B UL ek s By pdls A4S
WSS gldanl SIS CLlE gyl gme SU Aoy b (glbs
55 dlpll Lol sl amdls Lewdly IS s 5 bl 5
Tl oy a8 Sl GBI E uluy 7 gleds
SR 4 Jls 5 4 Sl el s bS5 ol

losls Ol 1y (P=1/+4) Ll 53l 5 (P=1/:A)
Pl deSls Dl 35 53 08K, 5s A 08T
Slroki o L;,ufr;,; A Y- T A -
OLSes 5 NI s 3 bl ol odis 3,18 ‘)‘fr”
A3 S ke 8 05, L 4 A WS 58 (Y
L S e e
O 5 Ni s B aoT Al slasly s
Oy SRl Bl o se sl AnSTlg 457 s S autalie (Y21 F)
Mg B sl gl s Sl edd 35k S 4 O
Olse ishis Oby SRl 1 oy pl oS0 ladily ;s 039
25 &5 Wil ge 03,5 odifle s Sle R eilSs LS
SIS 053 53 0537l Osmy 98 S6 Coni o3l Slaodi
ol Al g Ll e OT Sl a8 5 5085 o0 A 5
2 35 W Sl e e O Cole (151 WSal 5035
Clle T ol s &S A a8 s oesle Slaok
Ll 28 85 53 68 0l 3550 03l Dpersn olewdly
ool 3 o s R el LY 5 s (S
SO O3 edd b hhp p sl AST6s LOT o 55 &8
Osposp b 5 My SRIB LS e (LA sy o8
Oy > ol plosil Olales 51 S 55 sk Ol
Clddu 53 Ospl g Ol S Gl odd odnlive

’HaughUnits

W40 Sl ¢ alsp gl 25 VY o lad

W) o35 oo s sk Jals i nleT 5 Sl 2 leT
oot PLE 1 (0305 [t lh arlos g ed 5 51 2 lind
O3ls L1381 day) s iy 05 03,3 Oy ok O
bt g b 5 (el VY e w0 03T o o3 glaaa
(Mitutoyo, Tokyo, Japan) Jisws s S i eslizal
P e o Gy o S (35 et alons 123 Sl
05 A Sl e ety (S8 el 055 ok (Sl (5
Al 5 daly el sl
H.U=100log(H+7.57- 1.7w"*®")
H v glin s sue 02,83100 sty H UYL a5
e ol (o35 055 W s e e i o 55
(¥-1\ Olobatoke and Mulugeta) st o &
2in ¥ OLY Sl ey S5 Slaamial b 6,010 Gl omen
055 0T Jb s 51 s Ol sl e &5 S a |
osle sl SiuleiTdly 53 O e 5 055 ol Y
e 3 oAb aBuy deol Szl B el il golinlis
Sy Sl 4B8355,55 Yo Coe | 4233 10 Dke 4y Lad g
—aomial 3 (6,805l Ol b odaT s 4 slalewdly 5 Ldd
B G e e O P T S T JE T 1N
el 3 JS 535 b S 55 S S S e s B
GOD (g ks glacs” 3l oslinal b 5 & Lewdly 55l
5« TOOS 4, TOTAL PROTEIN GPO-PAP
plsl b3 5 ol 5 (O1p) Ol) 03Tl oS
olel L eslizal sy 6, S0l iay (meen 23S
o b g 7Sl otws 1 eslizal b 5 odijle &S5 feally gns
GosTpar ool 45 £ 1 > Jasco, V-570, Japan)
ST Sose 4 SAS g LT les 3 eslimel b oud
Ho 5 250 Bolas Il b B s s b sS6
o1 5 eslizel L boSle 5 s 8 5 LT
Al awlie LSMEANS

oW
bodd o il padls dnSTles 035530 50 4 by s
quﬁb‘f(}L‘élEu:"L-:‘.'.jJJ"a"C“\‘GJJ}&J"°JL}’b
Sl ol ab)jT YJ)J:— BE ‘)‘KV’J Lg\.&ﬁ)-a\.h Lg.,\.:b:
..L:‘.S\Lg.s (Sl o 03ls OlES J gl Jl‘ BX) "y )}EQLQA

-7 blize SIS E by 50,8 5L ods sty p sl

ﬂﬁﬂé/w



s o35 kS0 Shas y SSIE al 5 O e 36

9 ég.uj A c;)lf Loy 0,5 ol 6o (Jf)l:f
2 S S i 5 S8l S ey w5
5 bl i odalie E sl ) r,?dg.a O 5 YO slajs
s 4 Ll o S oDl o (513 pde S5l G
Skl pde a5 5 LAL b il O 3 A sl pie
Wl ok sdalin S Sledly w53 (5 AT
IS x5 5 b el 5 Dy o 21531 ) oDl
Wb 8L, s A sy cbals 1
Glaazial b ol Ll (Y+ o+ Puvadolpirod and Thaxton)
posls LeSTIe Lok 4l Slagarodl o 5 gledly
SIS i a3 K s g 0,8 SU L odd s id s
S5 Sl 53 ety b S 55 S Bl
RS S N W RGO [P T S PO g e Y S-S
3o HU L ek s hby pks S flie Ol
.upoﬁjupou,\zﬁﬁr}ggA:.wf\L;%;Uu;;:,Gé.u
Sy b 55 2 B plis 035530 o0l 31 dlal b
Sxas (2SSt (P=eA) s olis 1) Sl 4 bl
M Gl e 5o e Ll 5 Bl
Gl o S50 ) a5l 0sSTE bl el okd I §
)JW)Mg&f_)}\@\ch»cd‘ﬁc))&;.wlomu&&nd\i
Ji\».'f :xo.«u& cb)_}é\ LAQTafs\;EwALZi}Af&lﬁﬁ)JL
058G OB, 53 &S dm s (P=/0d) cils nlBl w
S Sl oks S Lokl 55 bl el ol jize i)l 8
w oy oosls STy alT sty b og s eSSl del
b 3V Vit B iy 035380 el iy 2355 s 05597
S ol gl 51 eds 3505 13T SIS, Dsls Sl
5T dSsly 51 05,5 (25 b s el 0gy0 4 S
Do Sl aaily Sy gyl 0555 4 O 3l ekd 3l
A1 053V 4 0T 0us Ll s ¢S5l dawl Ok 0S|
Sl slawdly 55 K0l del mhaw amys Ao
E oolis 45 (255 4 Cos S E opalg oS il s

RGO - P PRV SR T )

@%ﬂ%/w

Sl a5 5U o me 3 Oleds sad ST B 1351 S
S0 S A a (Y F O s lavicol) a1y
$6 Loy 0357l i g (Sas el S 55 Ollas
Stelzer and ) el saz 5,18 159515 slad b 5> I3
33 o odalive Sogls oS Sl ol slgii Ll (Ye 04 HuUtZ
& wble js Gales s 4 Llg e Ol S5 b
s lavicol) wst Sis ojlal 5 oy gb olews S 5
5SS st 56 3yse 53 (YVF O)Ss
s gn 0L 23T ol ol Ll ool 48 55 & e s
2 oran S5 e,E UL edd Jls Sy el LSl
gﬁ.‘\ml}:a,agbs}supcﬁsl:g.x?wfw;o;;)\;umﬁ
ST 1 pasls ST 1 (L es EE e 131
=63 03958 51 U ae Ol Sl Gl 5 &S ol 4 a5 L
dﬁbﬁ\f@‘@‘@d@bdﬁ@ﬁ%}(ﬁ@w‘
oxﬁjgj‘jY\{&bJJEMQ)QJJ}‘JMJGAJEQ
- e Sl a5 55 (o SIS 03 5 e Y)
S ol odd 03l QLA iy Olalllae s S sl | (g )ls
S Sute DG (S e85 falE 0 Llg e B el
s Puthpongsiriporn Jee ol se 4 sl aials 088 5
}Adf:”"‘:ﬂﬁ cE&:.ol:ij QJ}}‘&EJG»)J{\{‘(Y"\)Q‘)&AA
-Lsh}ub JK—J))‘K‘,A CJA "\;):J‘fg}:ﬁtiﬁﬁbﬂti
w@&q;:bfujb@):\‘a)&b;ﬁijfi);(cﬁ\l
#0 sliS CA.'%LL)J aj‘}f)bjl.b .\:—‘)4{.\53; JJ‘J? (azan
c\:‘ﬂ C,M @Lﬁ‘ Ewﬁl:.‘v.j oy (:J?_}l:f B le.u‘w .l:-\j
03,5 1y Jls gme Sl ) s slaos & 4 S okl ao s
Lils s e sl sSE Sl (S ety SIS mhan o
by a3l S8 o ba 25 55 aBlpn ST s 5 bl on A5
sGursu (v« Puvadolpirod and Thaxton) .s” .
dowl S Slewdly ke oS Wsls Ol (Yo ¥) o, Kes
3O pshe 8 Slacmsilly 55 O b 55 5 s
A s s e pSAS 5 B pnlus oS e YO
(omad Dg gaS ald 4 Cawd g 03 S il gsiL"Jf
o 033y )0 Sl 3 &S5 S 5,058 (v++1) Sahin
Eowlus 8 518 sl s ¥ LS i Lla
I r,f‘;:ﬁ Orr 5 YO YD lajs b (Sl Js 558 sWT)



OT Chle uman 5 ilesT 3500 OB L, 53 s5ldnS i
3 c:.s)fda O e OGS Lo 5 a5 b Y s s
(A5 5l b 03 S ol L men 5,8 1 E )z
s DI shyls BLATE iy b jab o, 055 oS
5 s ) G a3 5 Wil 0T 5 S (Sins
gar g L) o SULedd o iy ppiltd LuSTs 15
ol 3, edalie (ol 3 Ses it 36 ke
- iy p sl dmST6s SIS oIl 3 Bty 055531
‘.L.Sdn oslarw! emd}wwg‘ymaﬁybbeﬁ)b

'u'l"g,s*’ S92

_ \Vﬂb .‘.L’ ‘dﬁ'é r‘,bdiﬁ ‘ \\Y 0)"‘-:‘]

S 5 4o
jJUl{o&)laﬂx(:}gbgw\d:&bJ&ll):45.\.:3,&
23 &S Sloyes 3 Sles o sllanl 5 510 053
SRl Cage o s il K ) sle sl

L30T O e Slain B b s (g,liKess Aoy
Cakien 153 56 S 513550 53 ey SIS 4 a2 5 L L
4 O3 gl 5,5 ! piomen 5 514eSTT (gla i sl s
s 55 5 O8N, o5 5 Al M Wil ol
23 Al gk SV e GBS O e 0 ¢ 6T 5505
Lok Hla 5 g sl 4enSTIes SIS sl ibny Slalls

. . T . . E e afe
)jjd})ﬂﬁb)‘a|)éoww;)\§@cjd»):oﬂyb

Bz sl 4L 0 > (SAke3Ig0 § (S1r95 P sy - Jour

OF/NY =2
Yo/ e
Y/A o)
¥ .
VE e I
o/fY i
\/5F Dt S 2
D el oS
YO e oS
o w> W67

o (0,5 53 6 JIS ) o ylon 15 53,5
Y. (1) ol 59
A (1) peds”
¥ () o s 6y
L/ED ) oz
N0 0 e
Wats AN\




2556 9 pl Plako D1 g 0,85 gl b ol 510 pligr Pasilid S (S8 b E yaolisg 0909 31 Do oligs” W36 Y Jouo
B3 BBz 3 53 135 039 9 55 U39 RM 52 (o WG

(o ¢ 8 k853 0 5 o) 555 uSTlis>

B Y/A AP/ :
VV/A® Y/o8 4./44° o
VV/YA Y/00 apd Yoo
AN “/4 V/44 b Kole 3 lutilinl (gllas
(oo ¢ S 5kS 52 0 S A E onles

VV/AY \ai M/AA .
VYO v/5% AVIV Yoo
CIYFE Y Vg b 5SS ke 3,1kl (glas
lize 31

VV/AY Y/AY A¥/YY s
VoYY Y/ A AF/AY 0
VY14 Y/00 a\/59 RPN
VV/OY Y/0A 4 /py Yoo
VV/BY Y/0) /47 Yeode
VY0 \D M/+4 Yoosdee
Vidls VAl v/5% b Kole 3 lutilinl (gllas
Jlaz> o

Viax NF Y sl nSTs
Y VY */OA E by
YA /A¥ /Y el STl x B e

a,b

(P >0/ 0)asl o s gme CoNesl g1ls &S 2t 5 b O st p (sla S0l




2956 93 oyl Jlke D519 0,8 ol b o 510 iligy Peslid w188 b E ol g 039381 Dk obgs” Wl T Jguar
29 (0033) 9l 19 9 (Mo 3d) o5 el (o o) A gy Canld (diwgs (omwd 939 OMaw (oamd 0939 (03 (omd 39
R R SR

(om0 S 5hS 53 0 8 o) 555 STl

AV/AD VARV VY /44 /0¥ e .
AZIVY VY/oY Ve oA /0 An o
INAL VYO VY /04 /0 TAS! Voo
CIVAY V/FO Y Y e Jeed b 1 Sobe 3 lutilinl (glas
(o p S AS )3 0 S LD E ales

INZAN VY/5F e A /0 N .
AZINO Vy/¥e VY [+ /0¥ N Yoo
/OO VAAS TAL) VR ek ey b 1 Sobe 3 lutilnl (glas
olize 31

ANV VY/AA | A /0¥ N -
A/ ¥ $4/AV \/iE A /0¥ Y =0
AV/ s £4/04 TAYN A /0 XY =Y
INdAta Vo5 \/eF /494 /0 ALl Yeoos
AS/50 Vo/fY \/iE oA /0 ALl Yoo
AZIAD FAAE JAL A /0¥ e Yeooyees
*IVAA ¥/14 ey YA /N0 Y b o Sole 3 lutilinl (gllas
Jlz| o

/YA IS /A8 /A8 /Y4 Yy Pl LuSTlso
A Wits Nid Tans A /¥ E by

AR /A Y </FA /¥4 A p ool ST x E by




ey (35 LS Slas p LSV E sl g O e 56

ol (lowdly CAAE 04 9l b odd IS gy Pauilid w63 L E molng 03991 Wl -E Joua
SH15 S sl 38 T 959 9 9 N gl (S (T 59l

(LoDl o g3 53 5 Jhn) ok (6 8 o I00 (slaaminl 5

S osen b S 5 S 5) 5K baley
(o ¢ 8 k853 0 5 o) p 55 STl

Y/ 8 FAY/¥ Y/PA Y54V .
/08 OF4/A ¥/aY YAF/AA b
AL N2 Y/¥% YVY/9YF Yeos
VAn's VFIOF i Y./a4 b S5k 31kl (glas
(oo 0 S S 52 e S UMD E ol

/09 FYA/Y \7An% YOA/Y .
¥¥ BAY/++ ¥/44 YAA/SF Yoo
L2 VYA ‘¥4 W E b Kole 3 lubilinl (gllas
iz 51

Y/F¥ AFO/+ « f/ ¥ YOA/D s
¥/14 FYA/ ¥/YV YVF/YO —0e
IOV Fa0/0 £V YFO/YO PP
¥/00 B+A/D \7ALs \fadizs Yooos
Y/or AFY/D ZAY) Ya5/0+ Yoot
¥V PV f/¥5 Ya4/8+ Yoooyee
CIFY Y S/AY na YV/FY b 5SSk 31kl (glas
Iz o

“IM +/04 SO IRV o5 ST
V/5¥ N “/44 /P E ot
AN ¥iAn'% AR /P el uSlgs X E ol

Esmaeillou, M., Moharamnejad, M., Hsankhani, R.,
Tehrani, A.A., Maadi, H. (2013). Toxicity of
ZnO nanoparticles in healthy adult mice.
Environmental Toxicology and Pharmacology.
35:67-71.

Gao, G,, Ze, Y., Li, B., Zhao, X., Zhang, T., Sheng,
L. et al. (2012). Ovarian dysfunction and gene-
expressed characteristics of female mice caused
by long-term exposure to titanium dioxide
nanoparticles. Journal of Hazardous Materials.
243:19-27.

@%(ﬁ%/w

&b
N wslilsy wp Jeelg= by £ (S y wp (o b solas
Loy otd Wl oSlnST ezl Sl (0T LJ Kb,
o5 b JoSe abuss gl Gl En 53 555 58 el
Y#4 —YVA .upfcro)ucu.ij)br)l;MA.(,:.‘L»}E&:ALQJ
Agarwal, M., Murugan, M.S., Sharma, A., Rai, R.,
Kamboj, A., Sharma, H. et al. (2013).
Nanoparticles and its toxic effects: A review.

International Journal of Current Microbiology
and Applied Sciences. 2(10):76-82.



Gao, J., Lin, H., Wang X.J., Song Z.G. and Jiao
H.C. (2010). Vitamin E supplementation
alleviates the oxidative stress induced by
dexamethasone treatment and improves meat
quality in broiler chickens. Poultry Science.
89(2):318-327.

Gursu, T., Sahin, N. and Kucuk, O. (2003). Effects
of vitamin E and selenium on thyroid status,
adrenocorticotropin hormone, and blood serum
metabolite and mineral concentrations of
Japanese quails reared under heat stress (34°C).
The Journal of Trace Elements in Experimental
Medicine. 16:95-104.

lavicoli, 1., Fontana, L., Leso, V. and Bergamaschi,
A. (2013). The Effects of Nanomaterials as
Endocrine Disruptors. International Journal of
Molecular Science. 14(8):16732-16801.

Kand'ér, R., Z&kov4, P. and Muzékova, V. (2006).
Monitoring of antioxidant properties of uric acid
in humans for a consideration measuring of levels
of allantoin in  plasma by liquid
chromatography.Clinica Chimica Acta. 365:249-
256.

Lin, H., Decuypere, E. and Buyse, J. (2004).
Oxidative stress induced by corticosterone
administration in broiler chickens (Gallus
gallusdomesticus) 1. Chronic
exposure.Comparative Biochemistry and
Physiology Part B. 139:737-744.

Manke, A., Wang, L. and Rojanasakul, Y. (2013).
Mechanisms of nanoparticle-induced oxidative
stress and  toxicity. BioMed  research
international. 2013:15 pages.

Ni, M., Li, F., Wang, B., Xu, K., Zhang, H., Hu, J.
et al. (2014). Effect of TiO2 Nanoparticles on the
Reproduction of Silkworm. Biological trace
element research. 164(1):106-113.

Nowack, B. and Bucheli, T.D. (2007). Occurrence,
behavior and effects of nanoparticles in the
environment. Environmental pollution. 150(1):5-
22.

NRC (1994).Nutrient requirements of poultry.(9th
Rev. Ed.). National Academy Press, Washington,
DC.

Olobatoke, R.Y. and Mulugeta, S.D. (2011). Effect
of dietary garlic powder on layer performance,
fecal bacterial load, and egg quality. Poultry
Science. 90(3):665-670.

Pham, C.H., Yi, J., Gu, M.B. (2012). Biomarker
gene response in male Medaka (Oryzias latipes)
chronically exposed to silver nanoparticle.

VW40 Sl ¢ alspglea 25 VY o) lad

Ecotoxicology and Environmental Safety. 78:239-
245.

Puthpongsiriporn, U., Scheideler, S.E., Sell, J.L.
and Beck, M.M. (2001). Effects of vitamin E and
C supplementation on performance, in vitro
lymphocyte proliferation, and antioxidant status
of laying hens during heat stress. Poultry science.
80(8): 1190-1200.

Puvadolpirod, S. and Thaxton, J.P. (2000). Model
of Physiological Stress in Chickens 1. Response
Parameters. Poultry Science. 79:363-369.

Sahin, K. and Kucuk, O. (2001). Effects of vitamin
E and selenium on performance, digestibility of
nutrients, and carcass characteristics of Japanese
quails reared under heat stress (34 C). Animal
Physiology and Animal Nutrition. 85: 342-348.

Silva, G.A. (2008). Nanotechnology approaches to
crossing the blood-brain barrier and drug delivery
to the CNS. BioMed Neuroscience.Sppl 3:54.

Stelzer, R. and Hutz R.J. (2009). Gold nanoparticles
enter rat ovarian granulosa cells and subcellular
organelles, and alter in-vitro  estrogen
accumulation. Journal of Reproduction and
Development. 55(6):685-890.

Surai, P.F. (2002). Natural antioxidants in avian
nutrition and reproduction.Nottingham
University Press, Nottingham, UK.pp: 5-9.

Virden, W.S., Dozier, W.A., Corzo, A. and Kidd,
M.T. (2009). Physiological stress responses in
broilers as affected by drinking water
supplements or dietary corn particle size. Journal
of Applied Poultry Research. 18(2):244-251.

Wang, B., Min, Z., Yuan, J., Zhang, B. and Guo, Y.
(2014). Effects of dietary tryptophan and
stocking density on the performance, meat
quality, and metabolic status of broilers. Journal
of Animal Science and Biotechnology. 5(1):44.

Wang, F., Gao, F., Lan, M. Yuan, H., Huang, Y.
and Liu, J. (2009). Oxidative stress contributes to
silica nanoparticle-induced cytotoxicity in human
embryonic kidney cells. Toxicology In Vitro.
23(5):808-815.

Xia, T., Kovochich, M., Brant, J., Hotze, M.,
Sempf, J., Oberley, T. et al. (2006). Comparison
of the abilities of ambient and manufactured
nanoparticles to induce cellular toxicity
according to an oxidative stress paradigm. Nano
letters. 6(8):1794-1807.

Yildirimera, L., T.K.T. Nguyen, Loizidoua, M. and
Seifaliana, A.M. (2011). Toxicology and clinical
potential of nanoparticles. Nanotoday. 6(6):585-
607.

ﬂﬁfﬁi/w



