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Table 1- water needs with various levels Nano-selenium in broilers

55335 F1-Y0 5385 YO-YA 55335 YA-YY 55335 T\-Y Lo ylass
35-42 Days 28-35 Days 22-28 Days 14-21 Days Treatments
asilis 5l ol asiles 5l ol Aol 5l of sl 5l ol
Nano- water Nano- water Nano- water Nano- water
selenium selenium selenium selenium
0 16.632 0 14.476 0 11.704 0 8.492 aals
control group
1.66 16.630 1.45 14.475 1.17 11.703 0.85 8.491 0.1 ppm
poile s
Nano-selenium
3.32 16.629 29 14.473 2.34 11.702 1.70 8.490 0.2 ppm
ponile sl
Nano-selenium
4.98 16.627 4.35 14.472 3.51 11.701 2.55 8.489 0.3 ppm
ponile sl

Nano-selenium

1. water needs (L) 2. levels Nano-selenium (Mg.L)
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Table 2- Composition and nutrient content of basal diets

(S350 EY-YY) ady ala s (S5007V=Y) 2ol dla e () Sosa olse
Grower phase (22-42 days) Starter phase (1-21 days) Item
61.5 54.30 (corn) <3
32.49 39.00 (Soybean meal) L sou <
2.45 2.45 (Sunflower oil) ¢laSsbsT o2,
1.39 1.28 (Limestone) <Sal L
1.25 1.84 (Dicalcium phosphate) = lics avlS (50
0.35 0.47 (Salt) <
0.25 0.25 (Mineral premix) “dl e Jo<o
8(2)? 8%2 (Vitamin premix) sl 5 Jo<o
(DL-Methionine) ;s s JI—(s0
Calculated )(wwsy0) sads daulas (s3ho ol 50
(nutrients
3110 3020 (ME (kcal/Kg)) (S 558 s s NS 51S) vl golie (53 51
19.42 21.64 (Crude Protein) ala o5 5 5
5.05 4.83 (Crude fat) als 5o
0.90 1.00 (Ca) aruu
0.36 0.48 (Available phosphorus) uiws 6 a8
0.15 0.20 (N) ase
1.36 1.56 (Arginine) ;3,1
1.18 1.37 (Lysine) Y
0.38 0.50

(Methionine) (. giie
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1.Supplied per kilogram of diet respectively: 40000 mg of Mn; 20000 mg of Fe; 33880 mg of Zn; 400 Omg of Cu; 80

mg of Se and 400 mg of I.

2.Provided per kilogram of starter diets, respectively: vitamin A, 3600000 1U; vitamin D3, 800000 1U; vitamin E, 7200
IU; vitamin K3, 800 IU; vitamin B1, 720 1U; vitamin B2, 2640 1U; vitamin B3, 4000 1U; vitamin B5, 12000 IU;
vitamin B6, 1200 1U; vitamin B9, 400 1U; vitamin B12, 6 1U; vitamin H2, 60 1U; choline chloride, 200000, mg;

antioxidant, 400mg.
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Table 3- The effect of different levels Nano-selenium (mg.l) on the performance of broilers reared in different

week

(S390FY-VY) 0599 Us
Over all(14-42 days)

(5390 FY-YY) sty
Grower (22-42 days)

(sS335 1)) O8]
Starter (14-21 days)

VS ol 3l Shss s Ol 530 Shss o ol 330 Shhss Csb
e das (8 oo ((R)Gbree @i s (0 8) 0o (RS)stree 23 das (69 oy (pR)SSree poile 50
Feed Weight Feed Feed Weight Feed Feed Weight Feed intake Nano-
convesion gain intake  convesion gain intake convesion gain selenium
1.82 1675.50 3058.70 2.04 1299.30 2651.00 1.39 292.03  407.70 aals
control
group
1.89 1699.00 3218.00 2.14 1306.00 2805.80 1.40 293.62 412.12 0.1 Ppm
asilis 5L
Nano-
selenium
1.84 1691.82 3119.10 2.07 1299.40 2690.80 1.41 303.62 428.29 0.2 Ppm
asiles 51
Nano-
selenium
1.91 171291 3278.30 2.17 1306.03  2845.60 1.41 305.21 432.72 0.3 Ppm
popiles 5316
Nano-
selenium
0.09 28.82 146.05 0.10 8.08 136.53 0.09 6.02 21.75 SEM
NS NS NS NS NS NS NS NS NS P-Value
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Table 4- Effect of Nano-selenium (mg.l) water-soluble antimicrobial properties ileum of the small intestine of
broilers in the experimental treatments (mean x 107) (cfu / gr)

YS9 (s ASL ulaas
E.coli bacteria

Lacs 8L S lass
Total bacteria

o siles 336 ¢ slacu

Nano-selenium

25.11° 38.25
28.13ab 38.00
30.008b 36.75
36.50° 37.25
2.81 441
0.035 NS

() aabs
control group
sl 560.1 ppm
Nano-selenium
a sl 536°0.2 ppm
Nano-selenium

a sl 536.0.3 ppm
Nano-selenium
SEM
P-value

(P<+1+0) il so (55l re slel BNEAT (ghyls wliels Cigym b slac,ilia , & st 58 50 @2 el Llilic slaa :SEM

*

&b Means within a row with different superscripts are significantly different (P < 0.05).
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Table 5- The effects of different levels of water-soluble Nano-selenium (mg.l) characteristics on tibia bone
broilers
Ja8las jlad 33853l 53 3853l sl 52 p o Ausla e 0y Sadoeske a%9
(Fosiil)  JlowasSyy  Jews Gl pp))  oBle) GOl (seyy)  (se9) (129)  (p8) ok
(o Bile)  (SRe L) (pase sio S (S poiln sl
Proximal Distal (wasa Nano-
Diaphyseal epiphyseal epiphyseal Density Length Ash Comparative Dry Wieght selenium
volume weight matter
0.73 222 1.65° 1.06° 8.64 8.10 38.15 0.52° 61.84 9.42° aald
control
group
0.78 2.40 1.85° 1.17%® 8.77 9.18 42.87 0.59% 57.12 10.26% 0.1 ppm
asnilu gl
Nano-
selenium
0.75 2.30 1.72% 1.14° 8.44 8.12 39.59 0.55° 58.41 9.67° 0.2 ppm
aotilis il
Nano-
selenium
0.82 242 1.87¢ 1.26° 9.00 9.21 43.48 0.60* 56.52 11.34% 0.3 ppm
aotilis il
Nano-
selenium
0.02 0.08 0.06 0.049 0.25 0.20 214 0.01 2.14 0.59 SEM
NS NS 0.048 0.038 NS NS NS 0.0002 NS 0.017 P-value

snss 0 bl whai 5o olane AL ol wliend G b gl ot 58 50 7 tlapSila skl slaa = SEM”

AN

&b Means within a row with different superscripts are significantly different (P < 0.05)
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Table 6 - Effect of Nano-selenium in water (mg.l) on the quality of broilers litter on day 21

(e 50) S sl Sies PH < silen i ¢
Percentage moister PH litter Nano-selenium
25.52 7.42 (US) aals
control group
o 7.4 o5l 56 0.1 ppm
2991 Nano-selenium
. 7.56 asali 06 0.2 ppm
25.92 249 l\!ano-.s.elemum
: asali 06 0.3 ppm
Nano-selenium
1.62
0.09 SEM
NS NS P-value

lacySilie Hlaslicd glad = SEM™
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Table 7 - Effect of Nano-selenium in water (mg.l) on the quality of broilers litter on day 42

(st 50) e sl e PH poile 536 £ sl
Percentage moister PH litter Nano-selenium
37.01° 8.14 (JAS) aals
26, 36 617 control group
. - sl 536 0.1 ppm
b Nano-selenium
33.64 8.13 < siilea 565 0.2 ppm
. Nano-selenium
29.44 8.15 o sl s 0.3 ppm
Nano-selenium
SEM
124 0.01 P-value
0.014 NS

R R SV P N | s 53 HlaHre WA S el O saias Las Hla Sae B a zod ab Ao, Sibe Hlaslivd glba = SEM”*
b Means within a row with different superscripts are significantly different (P < 0.05).
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Table 8 - Effect of Nano-selenium in water (mg.l) on blood parameters of broilers

5Bl IKIT S | oY Sieud sl
S 53 gisel S sies] 53 gsel sl 50 £ sl
Alkalin Aspartate Alaninamino  Phosphorus ~ Calcium Nano-selenium
phosphatase amino transferase transferase
(03 o9 Glallgs aaly) (Sl 53 8 S L)
1252.502 259.25 8.50P 9.60 6.10 b
control group
984.00° 244.25 11.75% 9.75 6.47 o siles 5 0.1 Ppm
Nano-selenium
1103.002 217.75 12.252 9.45 6.48 o siles 5 0.2 ppm
Nano-selenium
1154.002 229.00 11.00% 9.35 6.25 & sl 55 0.3 ppm
Nano-selenium
60.54 18.75 1.54 0.45 0.23 SEM
0.032 NS 0.045 NS NS P-Value

a8 o oL 1 oSl Glie Hlosine @l osa s Glateli Gga sie 5o 40P GSile o lulinl sla :SEM

*

&b Means within a row with different superscripts are significantly different (P < 0.05)

O Lol s il apas b sud 4335 slada s
olas (VAVY) glhlKan 5 sl s HlaAae il
28l Lia el ol el 5o a sl o sl
09 5 asdiee OOy OBl Giels S 5 osud dlac
ol an 5 G ol el apiles YL Sl
9 4 sade sy Gl € s pe GapeslannS) 51 a0

V0¥ losmn) Sdige G 50T 0l
5 St llaa ola S L 383 Gl el Llie o
SIS (Y- 08) GllKan 5 KL 8 5 (Y-00) Gl,Kan
B osedl wse S sladasa 5o 1) p il gl
€ wio S saalie Loyl il oo olss o aiu g sl
dasa 2 sy 59 asile BB mlie 5l suliiul
5883 s oSl Hla e Gl 8l cun Sl S sla

O%JFQ&J&AJJt&Tf&JM&MS‘)PJW

S saliin) oS WS el (YY) olSan 5 (55Kl
pShe 00 olrea 4 asilis o SIS 5 0 S s /8
0S5 Sl ) dass adn LB G e i nh 8 SIS
el 5 e (s (e S uolse A o Sb
Yaal swy ol ale € cusly g8 8 sladasa
BT Ghl38 S s b slagis (il 51 sl
asa dallas o lagy] Ongpas adb Has oo baglus)
OialS &els spa o agnle (ElNE S wals olis
Sl dAE 5 sae e yeu (RIS oS sud ) S slaas il
s e condily ual ga ol yaa oy (bl Cu s 5 o Slae
OoSea 5 JUS 5 (Y--4) lSen 5 (Sa¥Kae 0T 5
€ wu S L% usa lflaa alasbeyl 4o (Y43Y)
A S slata s SIHA Jigas 5 o) (5 Gl

)_u.u_u* :‘... ‘_;:)\9‘) ZY Jdéﬁ&.&‘aw‘: )AA.A. )LA:}SCAA:S



WWAD Lo /¥ 0jles Y& ala [ sold pole (cla yimghy a i

03lj o ¢ Byl Sl pupas Yoo

Jolse 5 LSSl boodobe 5 ol ol

(YA OLKes 5 (Se¥lKis) o oo Hla 550
It oo psili cund g 4 su g, Lol s S
2lie s S o as e Glas S s Guliaa
LA SLs slaad 5 oS 5 5 Wl oo pnilis gsla
013K 586 (i) ol s Hu g T LTl 5 3 s g
pomiles B goaliiw) 4 b se el (Sae @il ol
o= ol cna 5 liAe laanilS 5l Sae Jas 5
LIS S e vl (el slac s See s
ol (oda sl GELIS Ky e iS5 Sao
S5Se 55 4 G (panils) i olge Bia
ailsme Bl 5S ol 4 (poiles) (330 lse w555
S Glomse 3 sael caaas ol (Y- 0) olSan 5 Ly le)
el Gl GhaledT ol 5o @Yl 53S0 5 LagSL
ol 095 (b S slada pa L0 (Yo08) OlKea 5 0
Ol (V- +8) oK 5 ¢ o 5 sud alas) wladas
29 VS 68 5 LaaeuslS 5 Sae JS slasd S 5l
poSlie /Y Gisme (Lo Lo i S slada s su )
W VY o o (a5 (AT psniln 2 SHIS
Laa sl 5 Sae (IS alaad .aia g 3L (il 380 s 5o
Sl 8L 5 Bl i GlalNl A 555 5 6855 oo
posile Loond sl 0 S a i) 5 asi35 5o SISV
= Somae A agnl s a S alay us 5iS S
e LA S Goss 4 ce s 4 S5 Gl s
e g 0Sae sl () (s Sl el 5 WS e 358
Lo S 5 OIS 5 el s (gm0 Bl g 9 s g0
) dien sen (slas L A4S uuy co DS 40 sl oo ide
Gob O 4l o (poeoSbigasin 5 Guskusl 5SY Jud
1y Y sSol aiilan suie (slaggSL alans L, Ciaa
< wun S olo bag T T s s dle caian (malK su gy Lo
cnen (RalS ((Toue a sl 5l saliil ol 5
80l s 58 Y Sl caraa GBI 58) o Jals SV
dlos slass S L dnlie Ho 13 S slada ga suy)

G‘J‘J‘HT?J;A-\-‘—A-UH‘JJJ.JJ;&&T?\’:\:\J—A—HﬁM

asile Gite wlie S s asilugl o wos
Lodige e Slge ara 5 oad; Gl ol
Seoad sely (PSS Gy 5 (Y0 phlKes 5 S
o S 5 0eloSk Sa S su) L9 So0808 lad
OLSear 5 Silg) B9l oo pnd Jao 4 SIS oS sk
S Wals Hlas (Vo0 6) GhlSaa 5 oS s (ainan (V0 0)
bie @dlso b s Bl e Ad S slatasa o Slae
ol e glas s 5o (It 5 T pssile i
Sy sos e 8 5 xS Lls b
Aal dals Ja S lacasa oos Gl 5 Shsa
S aal ool Gl 4 base ol (Kae 5ol cpl il
Olioa w5l 5 e 25 Gaob Ol Blgige T asale
wialoe Jlab cose © O B 5 Jos S sad 53
soles HLEBI b ST o sl Gia € s Lo
Oafas (A (VA8 oS 5 LH0T) WS Some
OLlar 5 IS 5 (Y--9) GlKan 5 SLE S G
s s ale wld € Wu Sl ony (VYY)
LS Aa S glacas o oSl 5 SHa Jas
A N R e e
RSB CaI) lesss wia Gl WSl Lia
8350 usSse sladsle suu » S ol psy s
SBES 0 eS8 Sidw Jad p wlas Sl
08 Oaiae o oS SEA Yl ol Uil g0
slachle 5 mbie 51 LBl Wyl ssas asila b dasl,
GSH- x5 ssMe apiles il o asuibes 313
osr Jld sbaanlale Ko okale s PX
gl galie 51 ile 5 a5ls S pm g Hlua 890 (s 8 53 50 ]
sad S cile (aad 4 gl oo anb ot slag se 5o
Ssdige oo Lo adiy o Slae g Sl pgnil oS
Ol gaaaie olinle)l g yans 5o (VA4 =S 5 5 55,1)
Sspsiles sl b lie slasyua o€ ool sols
wol S slada sa ey 05 Gl 8 s (s8] gaa
A (oS Sl 4 Las a5 ilis B gealiinl

i 8 g 5 oo 5 Sse (Al 4 saie L NRC 5



G Hlne @l b iale)T fol @l € (3, 5m o
OSan 5 Laal (ise Lo (Ye04) OhlKaa 5 Kb
Olese 53 (Yo3) OhlKas 5 Kby 5 Saw a (Y-1Y)
5 saliial o€ wis a1 g T ol @sslie H1Kaas
a8 5 50 asili o S e <0 mhais Ho LAKS 50 5
pSke WY/0 mhas 5 Ghse 5 fe 3 SSsmsn
Ol 4 sade S o SSsmssin poS 58 Ha psile
5 ousbalb iV slagSL slass o o s LB
Suran 5o GolaAne A e 5 a g SSL sl
oSS oBl g eSS shilinl (KLt ,al slag s
o ponile olyen 4 LSS s g5 Wa S0 a S Lo

L gl Jlasl 5 pae slagysh 3 51 ol
Ol by sa S oSsla (LIS sl ols
09 omal 4 Hade Sl 5 el slam T cullad
Oly Ofiaas Lsd aSa lapwslSy S curea
S5 el Lo sud soliid iugdil olge <€ wiu S
OBOIS 8l s plie 5 She Caen Sl 8L
o8 mlie s slagl Jlss 4 5 wols (YL el
il (Sa S sug, 9 pamed 4 (20Sie Cusea
olge ) 5 Gl 380 ¢S slaaa T (loae 5 auna
ol sdie ulge Hlale I s (nl by oo RAIS (sdhe
09 9 A8 e (Il 1 Sa S sus, olbigiae 5l sad
Bsdige PFrae Shss plesily sos con i
5 Sb (Y8 GLKea 5 ey YoV GlKea 5 SL)
09 YS! 8L € WK GBS (Y009) ol,Ken
0 LS 055 5B a3 € o) Gl oS b
Oliae 32,535 Oled 3 Suu YA 5 my S H108 (les
o ¢ BB (ualS S a5 VS 8L
o2 osde (L wiS s 4 S aS s o wb
o s Ho a8 Hlale (SSsmsn 33
soliinl SOy oS 58 Lo poo cuile o S s
Sae o9 Y GoBL L s BB GRS el
Ol 4 00 S e saaliie 3355 5 Gy el AT ol

GhaeSI BT carss s s pale ssas DAl

Suold 5 LagSL L i Jolad 5 e culls
3 ol O Y31 Koo 0 sl 5535 8 (ShuaSI
3o s oSaS e psiln (M a s 80T 5 asde
pladl olanledl Gatnaa (Yoo GllSen 5 £ 5s)
L oS aauls glas (Vaa) o, 5 5 S bau o5 438 S
bl i oUilgn osmm & (Tt sl (9508
aallas gl osllaols Lol i 5 s (o)) S oSy
Lol 59 g 9l pal S Ss S sug) o lag s Sus
Selola Clgllaas co (uaS 15 G55 Ol Gloee
JEal abanl Lo Lall aas 5o p sl wlnhy S me
4S o s g alasl (50t ol T JKal,) Jlad 550
SSIa S 50 et bl (Al Cia ge caad (Sae
“ASL S alaxl ubla 3da3 o s sl ol
ol 488k GRAKS (ol Bl sk seass sla
Oinla)T ol 5o sad a0 HLS suls wwuy o 183
s gl 03 load Jslas willa o Lo una
bwgasnl el , Sec sl 0d s bl
Adiy g o0 pal 8 1 de slaa sl ) Sas
AL slaad 4o 50 5 su el Lige 1 ¥ Sl (5 5SL
o b o) 4l Gl 33l sl ine s 40 @Y S
sude slagSL S o o € (BB, Bia ol 4
Lo S b wlb wsd oo Jusio su g, 85l 40 S
1 lagT 5 i€ enls, MW salli 5 Y 5S oa Irsolan

Ll (WWAY olSan o o laali y) aas (ialS sug,y o

Ol S el suls olas yala ol 3T eliisas
o9 e slag L curen (BAS o Y S 8L
_)J‘zo:u.\_‘.uyul_\b_\_ﬁu Qﬁjguﬁp bJJ‘)é‘)‘JﬂJ
1 S JS caran (ualS g ot aald 05,8 L
ol (178Y) OLSan 5 lsul3 s el €dls Jlss
olal 331 5 Lag 8L ciunen 5adl £ 93 (pl S W0 S
~Sea su g, o8 el G sade e slag L L



WWAD Lo /¥ 0jles Y& ala [ sold pole (cla yimghy a i

03lj o ¢ Byl Sl pbas YoV

gl Gloss sl ol 3 Ol sloS @ 5 wsa

WSS suldiil (gleu gy slaslens 5 Lagls ,u
obd 4 a sl glaadl ) pladd i gl 56 o153
lid gl 4 Jlall b oS sieen Siegl VeoY--
5 65slsiose o Luas Lo sk Lagl uyls L
el 5 el (58,5035 L9 B0 5 LAE (538
Hsial) sa S0 ol Sse 4 sade uled 5o (ol
S ) SEEAT (Y0 o,Kan 5 Lasle 5 Yoo olLKan
5 LESL L agila o Sl aas o oLas (laiadils
sad Jide Lyl el aliwnis sl o dalge Lag,l8
SIS (Y4 ollKea 5 S w5lal e L 51, LT
oullS ead el Lag sk (Sulple cullad s S
S8 Jal e alad aladl gl 65530 4 glaal 5 Jsla
slap Tl Gaob 5 6555wl (shlsa el L el
oS (os pladh i (Ko (ol a4 o€ (ol
Siely oedl o pual)y ) pa b psilis ol Jlaial 4
OoKan 5 Lga)) ssdipe 8L Jolw (38, G )
9 oislodT ol i b olasliE ol gl 130 (-1
o Bl pendlSe (I b sl 50 5wl o sl
Ll sgas Jils el ol 4 50,85 L3 € Jla Lol o S
Ol oo DLe 5 08 Sy ol usas s el
835, 2905 Lol S e O adbie (B
35 Jalse iy 40 (Sobs 5 ol Lyl Bass
L awlie o Laswiy win 5 0,8 o 5158 50 @as
Surea 5SSl gladis s ol slas S S
- e OB ALY Y Sl 5 1) Wl sa g (ooSee
25 b GhaledT cpl 5o s saliiaul 4 giles b s
SO Bl alaal b esg) (po0See cuaan o
adiy @l 1 caalse (il 5 e 5 05) il
buas (g5l aalsd € dlos g aal i Y (5 SL
Gl da s cule 86 pue cage @Y 6l
© sl sad wide sla L 5w Slae 5y p sl 5

ailge poedse Col wde Glule)] nl @l S 554k

il sy baae pal QR cage S ol
S S S el 50 asde GBS oSy
5 Y 8L e WIS e a4 a il

(Y8 olKaa 5 L) was (alS al&auley] bl i
soliinl b &€ cual ialin 58 1, olEias sb (5,508
3 sles i€ b o bag T 5 glsts calhd Sl ad g
dewlio o @ly3 S0 oS suldin) o8 sladals s
5o S sut whs calie Gul3l Bl ol S b
aas e Olal38l 1 L b (56 Jolas s
Oleasl 5a (Y1) ulo s 5 Ks8 (YA (uloss 5 Sid)
Slomad o a il U 51 suliinl 4 w8 S GBS
Ol o9 wsdiee eyl S Sldliul gL o
s ofe a8 Glag L cares € B0 S Oy o
poils 56 sl 5 3Bl oo g ibis S0 4 ulisa
Lol GBS cpl o WS K3 obsh gl cullas
© A NM 4 il o6 5 soliinl € Sle)y wa S aMlel
ey @dS baae 5o Sl ghe 5 aSke YV el
W Koo pu ol sladsle ad (RalS Ca o153
GSL Jolw glie Ho abiols gladly < IS o
s lid G385 (s ) s Gasb Gl 51 5 i oo bl
580 ase ale wla 14008 S e S0 ol o)l
Gl pala Ginlel 5o asilu gl Hie Ja 5 o
S ols o OF sad Uyeas a6 S1L3 85l
oinbesT ol Lo sad salatil popls olyd $U (el
08 poile 93U @lyd 5lal 8 s Ho 0sl o £2-NM
5 Sisd g A NM (Y1) Lulegs 5 Sigs iabe)]
L sl 90 @50 a5l aS Wi S adlel (Y41Y) ulo g5
22 4S5l GesSae dbal; LagBSL Slesnsy 5 slass
Olsse 23l YU mhas 5o s gl il SlL3 s3lel a8
5 oualS L5 G ade A 8L g suae slag L
5l a8 58 S s S Gl (maas b Gl
Ol adl Ar VM sgan o agilu gl olhd
o saaliie 5 (5 Kadia 5ol 4 Las Sk ol uis



€ 80S ole (V+V) GLlSea 5 ey, (P>/-0)
oo & aSike /Y Olose 4 asile 51 salin
Oleainl S olhae sss pSGke /0 syla
osb Ll Sadine Gleaial 05 5 0aoe Jsb paa
plel (Yor0) GlolSan 5 S ans oo Gl g s S5
Olate S SIS alKia a gl 5 ssliind S 89S
o odns SeSE Ohee GinlE) s e s
soliid sl S sy 555 Ol 4 olSia Lol st
Olsaial SaSA s sy soieS il asl )
S aas o Glas yals oinbey] el s Sede
slaasa Lo Padns Gleaial 05y 5 pas Job
iy aald jlad 4 s a il gl b osad 433
Oloaial 055 5 O 000 O o S I e
5 3 aal dals ssay solire cule (Siaues
O ol e (Siuan oS wiols GLas (YY) ol
ssas 55 Gleaial Jsb 5 0os b olsaial alSanl
oo S 1 oleaial allaiil Glsee Cal by @)l
Nl Gwoin Olsadal sk 5 00 slageala
slrssaca 5 (Y+V) QLS 5 Suuslyy Osa (i
L slyan a sl 5 50aS 4S w0 S Gl (Y1) LKaa
Al sl il s ol Al sl plie Lo JEA
poilin 5 50aS 4S LT 51 s g go Laglpdinl 0 Hlgs
Olsige wug 8lyaa olae slge S 8 yame alS L
855 Om Oleaiwl (O 5 O% Oos oY Sl usag
oliiae ol ol oLis 1y als b sl sl sla
ORalS Gaske 51 w55 oo a sailis 0 5 aS W S 5518
25SB wadiy Hseosh (550l slag sessa wil S o
A 5w w5 Ly sl g cpl sl 4wt
Sopa TY G T Gud bas 5 oS5la sl 5 o
paa Olsaiul (s Sl 5 ca s 5o Bl ee ol )
el Gl ane 5 5 obudl dachy yadiJalis

S sl AT o
Gl 5 (oIS alis 1 132 Hsae se yun il

J‘QM%&J‘&WJJS‘JF&A;J‘}QLA;QM

2 oponle 5 opsiluglb il L e IS
Lo e adl Ga S gladasa Sodse olsaial
AL GiaS ol B OlSee seol ) 4o
aalllae S lia Ghge Sendye Glsaial 5 sl
9 ey (YN sSougs el galdl oaS
OLES (Y-1Y) glhlSen 5 slrsmacs 5 (Y-0V) l,lSen
L ool 0sueS 5 il wid, Selbegie «€ Wl
LSO Glsaial pos 5 ol saial auud solie o JHEA
GalS (St sole Shul3l ey a gl 35S 5 ol
e dlge wans (RAS 5 leaiul e s aly
bl 5oy PSOL 5 Pados Gleaial Ho s e
ok Soge 58 g e Sl (Se 4 sake
Oloaial sl 5 00y OB WS ol e
0% Ssase Pare dlse Hlle 5 ASHL (Sondis
G Sl s ol Gl SeSA aa s 5 ol sail
b Sleatel s dsase KA goule LalS Bl Koo
o sl ol cglie usla @l b slasliE ol
3 aS el il 586K a T ) o £
oble JLalS & (Slans) el s ool G20k
3 555) Wlassee (Sleaiul slad sl 5o o3t Jlas

(VA LK
el asili 0l o€ 0 S GBS (YY) Sosus)
W aesn VY Oliae 4 (lsaial Jsb 5 005 pRals
G poile sai wilys 058 b danlie 50w
slas a5 asdi oo a SIS 58 5o a Kb /Y Olhae
prnlS Olae ) amne 00 (alS L sl Wl
G aie € sud dal g HBLLs ISIT (20530 5 Lacad
59 Ssage Same alge Sl aans YY 5 YV malS
S5 (P<o/o) s 8o (PSSHL 5 (Pasdine Ol At
09 Ol adlie Olsaial ama Ho (a0 £Y SualS
Jools b s sols pLiS 50 a sl 86 slash g
S ol ol suala GisledT Hu laslas Lol o131 5
FeSIa s 3 @ aie asila gl Gl

el 8055 lo dme solel Ll B oK) sk o)) sadal



WWAD Lo /¥ 0jles Y& ala [ sold pole (cla yimghy a i

03lj o ¢ Byl Sl pupas YoF

(P<+/v0) als plas 1, (Sia, €Y Lo Sl cush,
ook © Wl S cl olge S (S sk S
oo S aas 3 Ll cas 1 Sk o Sleae (5ols Sae
aals 58t olla oas8 slayE chle g4, s SIS
sLila 5o gud s sl 5 (S Skisel 58wl
Ay € Syoslasl 433 5 S cl Hab (5550
(VAVA L) sed oo olanl S o LawnlS 5 oo
Sligel 4S was o olis Slisel S8 S e
slaady slasl 5 sl (saS slacun] Gl el
SE good Ol (VG LK) ssdiee (STl
dos ccugh, PH € Gl ol Siw 3 Skl
OoSan 5 pun) wdlpe Slew agiigel GllE 5 s
OGRS s wpA LB 4 S cngb GRalS (VA
31) Sudiee siew PH (1alS dais Hu y Sk el wil s
(YA oKan

S saliind el padibie Jsaa b 51 4SS boles
sk, Glose o8 olaare JEAS G a gl U
3 podil (S3as ale 4 W10 oS cul sud Sl
—edb o ol Baa 5 B6 OT Golo ciws 31 GaalS Jus
ook 4 S Gl ool b S s 5 culs La
w8 Ko oo L Gl e Vo ghsy lgie
Gl Sias cnsb, GRS Ho s LB QIS ol s
syl < wals Glas (VA OS5 e, adls
cndsl (5 o SR (IS 55 9 00 9 e wld
5 @lle bolS e 585 0T 5 cush, @ilalyl
Lia 4 S Sla Sl ld gud 5SS S
olaaly] cadsl 5 sas e Glas 1 a5 sk,
Bsdige YL agT 5o s

Cope b asluplb 5 soliiu) Gusls dalllas o
YT il Slaie 5 el (Rl 4 sade sl
selalsbwl  slaamnl (a5 5l sl
poe S a9 SBLELSISIT 5 51l 53
st Cla liEu e sS =dlyu Al Gal gl S Lt
BY-VIN B | EF- R K] BV, vv oY S| -] F I POV

9 pall Oda usdipe Gl wuyy Coanad ()53
5 e i3 Gl & ke sl ol il (IS i
o raie g3 Gl oAl G Gl (HAlK 5 il
JS) 00 Koo lsaianl o Had 5 aail O guny RaK
€ oS Ol ofas S A AW oladle
EP o paelS Gloae Gl e il ) saliil
ol wie SIS gl e el o ol s
Lobls 5 s coslds 4 by ol (Ses
JSES Gl 4 saie S sl Lo O oS
9803000 5 VooV LKaa 5 Siinagys) 9 s oo Ol sl
S8l 5 (YY) ohlSan 5 LKL (YT ohlKen
a1 BT € Shylas w58 adel (Y-11) o,lKan
L€ oo mdlio (S8 5r osde C 5 B A slagaelyyy)
oIS gl s (shgine 5o e BB Gl
slicalld basyas 538 5wl (G wls
S Bydie dalse prlS 5 Bl QLI slas T
OS50 Ol o9 pails age B 4 a5 L el 0l
Hloaial glad sl 5o Lagis g5 silas Koo 5 SBS 59,
Golwdl 5 calu @bl 50 age iy S
posils S50 OIS 4 a5 s e wdly e )l sl
5 O% Sle 5 cAase ol Al JSES o
Oee Oloaial 5o Los Jols cumla Grines
155 g soliieal 550 o sl (Rul3) &S cubly Uan|
Olaiul (S O soSsla 5 baglsaial ase 5 ca
ObKar 5 BLS (Y-oV GhlKes 5 SLe) s
s T3 3o Gl psil o wals glas (v--¢)
L asila 5l LS u)se algs0 G ses s Sl san
slapseosa Gk Ol cuul (Sas adfiiws it b
Geob O paficus b 4 conl (Sas (rines 5 a8
L lglsiie cblia wsd ladSl ol el

5255 sage 5
5 PH 5 olspae 580 asalu gl Gbiae sl
EY Lo Slew PH 5 (S50 YV Lo Slew cushy ws o

oy s ol e (K Lol (P> /- 0) cntilas (S5,



S ol 1 sl Baa (gl Sl 0 586 5K
paos] lale (ol 381 s Slils Wil S5 g0 pgudse Ll 5 aas
AS Sopl 4 4a 5 L aal saS slag il g o s8bK
JoSe Cnlnl casls sage 0 s Ho 1y (o) e 38
oS oSl SlasI BT oS5 b oo @il
o5 oliale S5 aili ) wdds o s
Saalh dbhaly © il ol G glagluast o
R o9 el g Ol 5 Ghl3d) sl plas)
5 saal (Y8 GLlKan 5 ola) diee IO Jalse
S slam BT Gl o wols olas (YY) olKen
OoelanaSly 5 silaseSl Guyiel Gaalis) b ) 8o
Liye o Lo ol sladKal, gad syl b o

(Y4 ol 5 Silia) wls
el Gloee Gil3dl Jle 3 S el sad IS
OBOIS olShus 51 213k wlge Hae Lol LRIl (o sA
G O poew pralS GEIR8)(VARY 5, Las) Wil e
Oledind SR o al Glhae Gl ol as
Sse s e (o el alfatil e S
L (OYAY ohlKea 5 plgllilal) o S e s b o Slae
cotalell Cnl 5o paaS (lhae (o Do ae aue usa g
Sl s psili 56 51 sl guse L 31 L
2ald Hlad 4 caed Goa po palS Hlale o (Soa
el clusgas Ho Gle b sl Gl Jals
sl (500 o9 pusiles S 1y WS salaa gl
o ome 5 b sy palS (saan olagssl€ (5,1 S
Shed 5 aral (VARE GKa 5 (Slula) S e ol
cealio PH (6515850 G snen (lael o G55 53 952 50
alla ol slie colll Bia (ghanl HLaS (o
Slallas AV Glalle 5 JK) wijls oSy gud oK
Sal A S sladasa oo S slageala ¢l
soldi) (hge o B S o) g oladllhe 514 aiiiua
craes Sl glalllas 5o (VAAY) ohlKaa 5 ol ad
saaliie 5 WO,S g Ohse oY (Pare asile b
p Sk /o mhn 5o (Saae a sl (i8S wa S

sla € wos byl Gl € el (b
S e e o ol se b dalse 1y s slaalasl
oM 53 (5ol 8B GIE,1 ol ol cullad 55 ol
Lol @ cus BN gl ool Lealsl il
wdlge puloan Sl AT LA, 5 sslasT

Sl 5 e Tl guS slap ] callas Gl 33l

ool oo 5Bl KT 5 )il 5 e Tl L]
5 i) Sl gaS canl pedls € sse il
oandid o LT cul eoSeslal (YY ol Kaa
Gl oo aieas wiadl leadal 5 aS glagles
goos OlDd 4 5o s HBLLSISIT Lagsslan
(VAAY uge) wilsoo ORI s 4 S 5 Olpaiul 5
309 alid lagisy 5 5Bl GulSIT Sk )
sl slge JEBI 5 JB 5 Lae (g pdy 368 5o WIS e
s @l pulal 5 (VAL 58 5 (Sllay)) WS a8
OLKas 5 IS 5 (V--9) OlSaa 5 (Su¥See (Y- V)
soalie 8l o) pe o aS el sad E1S (YY)
S a5 silanS! glacaa] (Juas o gl ol
S Pane asniles Gl oo 5 g wlbee Gl
© poila 18] 5 0 g oo sualiio 50 wad (S sAeS £
ool fpl ele v gl oo GALE con S5 S Ole
© bl 5 05 Ol Gl 8l o asniles S5l 4 0185 e
5 Sl cans ol Gaos 4 oal JBL olse
ae Soge 5 S oK GBS (YY) ollKea
cullad 51 @ofsla @ sake Ol punilasl
ol S 0l Hlad @ caad S o W51 sl
20,8 el wpd (BOIS Ho gl el il oo a il
ars suaic 3 5l 55055 Guleal s 4S sk s
liasdisn 58 5 SIS cnen o pd oo AL g gl
(Y--0) OblSaa 5 gl waols poilas 4 cond (g0
Oz 40 psmiles (50538 (B35 Lyl 5l 59 4S WS p)le
sladasa o2 s oo A SIS 5 2 Sle /0
s Lacdy 50 B Gaelis sl ) s 8 S
S Ladlannlgoma a5 2alS b (bl cpl S



WWAD Lo /¥ 0jles Y& ala [ sold pole (cla yimghy a i

03lj o ¢ Byl Sl pubas Yo F

sy ol olan o 132 o alyd ob
O Jlis 4 5132 5o @yl Gl a3 e GBIS
solaial a5 LIS sl aaliiue ClEl sl
(V8 S aal st (5,18 Sladl Lo Ll oo
5 gambralbe 5 (VooA) OlSea 5 By oliidss
dlse HU o was e olis (WAY) gublal s e
5 89S Hme Falby 4 Jola glie 3ok 5 anl g o
W A el Glad) Gl 3 cans IS5 olaol) Gl
9 Ot obd o b dasl o (Sls18 olauld 5 ola,liS
aaal) ol sy @l SU ool L sy pae
oaolse el ol Lo olse ol 48 LT 51 Ly (Y-1Y
B s IS (s edin s saS
bl al B ooMe 5 sanlssallae 5 VWAL (o go wais) 93 S
2l 59 sl 5l SIS 8 B adige a s (ITAR
Jars Slglos bLAaI YU suulis ju o gads Sasela]
< il Ol LS Wl & as Lol
© Wl sub Saelal OT o usase assilu sl

sl alag) (BL G510 5 890 58l G sl

S g yaadl
5 GooslaS sl wllael 3l soliil b dlis ol

coaal sad ol (Ol 53) Gaely (b palie

o> slasielil b e ol 4 saie a SIS
5 Ol ggelol,bwl Lo swad ol g
Mool 5 plpes Sliad asdige pow SElus KT
e /0 bsad 4iis Ml slagise 555 52 (Y004
gl 59 posile slres 4 sga W) 4 SIS 5 8 S
2 Al o SIS o Slie /Y 5 /Y /N e sla
1ol 5 e VT ol 5o o L (ualS
RN PPy AN PR PO P W I e o
S S b wlie oo a8 BB sk 4 bl
Oainad 30 S saalie wis g 80 S @dliyu s gaa S
slradds (ige soma 59 1) panbes S3(Y--V) Gl yes
Do 9 a5 a Ol 5 S pun s g Sl
G agnla S uls plas g ol alad) (ol pds sad Ghige
Bl IISIT (aalS e S 5 J o 90Sae /0 85l
L8 518l 5 gus T lslnl 5 asd oo a5 a e
Ml 5 plamen 5 (Y2 V) OBl o by oo Gl 58) 0K 5o
Ol S Senl 1 a8 sl 3T ol ymis cpl Jals (Y- 4A)
Gl gaa B oo alse b agilis S5 S s S
Ll 5o 1) com s s LSS an ol
Lol (Sae ol () caas (ualS dallbs o) 50 AliAs
S o o] ISl Cla Gl e a gl (IS da g3
OomealanaS) € 0Bl G e Laglansl BT (il

ias e 2alS 1y ke slalisie slaasl

ouldicyl v, 90 &L’m

(sudige {.\UA_\ olilnas (63\9"\9“1:‘\93"3-“") JJL\ Py GJJLB cladis 4o Ls L;,{L’-‘-"'-‘T AYAY o &L‘AJG{‘.“‘;

YV=XY (V)Y b mlie 5 55,508

oo g als pmads s GLT sk ks 5o 35S s Bl 5 555155 g 9IS 5r (s) Lasle ATAS a (o ge i

NY-YU¥E L gis

(5‘..&5‘)3.; BX) G’.__u]a C_s:\J\gi‘) &94 99 S saldial &1 ,3) TRy AYAY o 6JLA‘)3.A K Jbixﬁa 8 GJ‘MS:.:':JJL @ u‘.:\.g.“g_dc]

A6 Sadle 5 (hagsy dae A S slada s o Slae 5 Gus Jals glaalasl s 055 Gun olasdign Jolse 5 (212

YE-\A

OA-TY :(00) VY o yualy dolilimd . ey basns 5 Siablags ololline 5551535 56 A YAQ o (5ubTal g8 aME 5 o (socal sallis



(S S slatasa 59 Josesn Sal 5 on (Silsalie sladaionl b 5 p il BBAe £ 35 AYAS  alie 5o (S
FYA-FYTo(€) Vo (Sidhaels liidas alas

YYY u_i‘.‘_)éu_l;eﬂ;.o c;l_,l.i.:l\ (‘LAA_):) Jﬁjoje‘.) L):’:'J|J§ églu.nd‘)d C_\l::; AYay “(‘LL&"‘:"“"‘“J‘tGJJ tJS = ulfd‘)f‘)%
o

Agh GD, Shams Shargh MH and Mirshekar R, 2013. Effects of different levels of black cumin seed in diets
containing different levels of protein on performance, litter quality and tibia bone parameters of broiler
chickens. Animal Science Researches Iran 23(3).

Ahmadi F, 2012. Impact of different levels of silver nanoparticles (Ag-NPs) on performance, oxidative
enzymes and blood parameters in broiler chicks. Pakistan Veterinary Journal 32 (3): 325-328.

Amerah AM, Ravindran V, Lentle RG and Thomas DG, 2007. Feed article size: Implications on the
digestion and performance of poultry. World’s Poultry Science Journal 63: 439-455.

AOAC, 1994. Association of official analytical chemists. Official Methods of Analysis. Methods of
Analysis. 16" ed. AOAC, Washington, DC.

Arthur JR and Beckett GJ, 1994. New metabolic roles for selenium. Journal of Clinical Nutrition 53; 615-
624,

Burgess RP, Carey JB and Shafer DJ, 1998. The impact of pH on nitrogen retention in laboratory analysis of
broiler litter. Poultry Science 77:1620-1622.

Cai S, Wu C, Gong LM, Song T, Wu H and Zhang LY, 2012. Effects of Nano-selenium on performance,
meat quality, immune function, oxidation resistance and tissue selenium content in broilers. Poultry
Science 91(10): 2532-9.

Carlie FS, 1984. Ammonia in poultry houses. A Literature Review. Words Poultry Science Journal 40: 99-
113.

Choct M, Naylor AJ and Reinke N, 2004. Selenium supplementation effects broiler growth, performance,
and meat yield and feather coverage. British Poultry Science 45: 677-683.

Chun F, Bing Y and Damien C, 2009. Effects of different sources and levels of selenium on performance,
thyroid function and antioxidant status in stressed broiler chickens. International Journal of Poultry
Science 8(6): 583-587.

Deb-Deborah QF, Flavia MM, Ellen GN and Marcelo RM, 2012. Radioprotective effect of sodium selenite
on bone repair in the tibia of ovariectomized rats. Brazil Dental Journal 23(6): 723-728.

Demerdash FM, 2007. Effects of selenium and mercury on the enzymatic activities and lipid peroxidation in
brain, liver and blood of rats. Journal of Environmental Science and Health 36(4):489-99.

Felehgari K, Ahmadi F, Rokhzad A, Hafts Kurdestany A and Mohamad Khan M, 2013. The effect of dietary
silver nanoparticles and inorganic selenium supplementation on performance and digestive organs of
broilers during starter period. Bulletin of Environment, Pharmacology and Life Sciences 2(8): 104-108.

Fu-xiang FH, Jiang JY, Sun JQ and Li-Wen 1, 2009. Effects of Nano-selenium on growth, slaughter
performance and nutrient digestibility in broiler chickens. Journal of Qingdao Agricultural University
Natural Science.

Gatti AM, 2004. Biocompatibility of micro-and nano-particles in the colon. Biomaterials 25(3): 385-392.

Gopinath P, Gogoi SK, Chattopadhyay A and Ghosh SS, 2008. Implications of silver nanoparticle induced
cell apoptosis for in vitro gene therapy. Nanotechnology 19(7): 75-104.

Guo RL, Wang BL, Zheng H, Zuo AJ, Liang DC and Zhang JY, 2004. Impairment of bone development in
iodine deficient rats. Chiness Journal Endocrinology Medicine 20: 248-250.

Hartikainen H, 2005. Biochemistry of selenium and impact on food chain quality and human health. Journal
of Trace Elements in Medicine and Biology 18: 309-318.

Hattori M and Taylor TD, 2009. The human intestinal microbiome: A New Frontier of Human Biology DNA
Research 16: 112.


http://jvr.ut.ac.ir/?_action=article&vol=2021&issue=2156&_is=%D8%AF%D9%88%D8%B1%D9%87+65%D8%8C+%D8%B4%D9%85%D8%A7%D8%B1%D9%87+4%D8%8C+%D8%B2%D9%85%D8%B3%D8%AA%D8%A7%D9%86+1389%D8%8C+%D8%B5%D9%81%D8%AD%D9%87+271-355
http://www.tandfonline.com/action/doSearch?Contrib=El%5C-Demerdash%2C+F+M
http://www.researchgate.net/journal/0360-1234_Journal_of_Environmental_Science_and_Health_Part_B
http://en.cnki.com.cn/Journal_en/D-D000-LYXI-2009-02.htm
http://en.cnki.com.cn/Journal_en/D-D000-LYXI-2009-02.htm

WOl /¥ o)l Y& Als / ol pole (slo yimgs 4yl 03} 0 ¢ Byl il g VoA

Jiakui L and Xiaolong W, 2004. Effect of dietary organic versus inorganic selenium in laying hens on the
productivity, selenium distribution in egg and selenium content in blood, liver and kidney. Journal of
Trace Elements in Medicine and Biology 18: 65-68.

Jiang ZY, Lin YC, Zhou GL, Luo LH, Jiang SQ and Chen F, 2009. Effects of dietary selenomethionine
supplementation on growth performance, meat quality and antioxidant property in yellow broilers.
Journal Agricalter Food 57: 9769-9772.

Kamanli A, Naziroglu M, Aydilek N and Hacievliyagil C, 2004. Plasma lipid peroxidation and antioxidant
levels in patients with rheumatoid arthritis. Cel Biochem Funct 22: 53-57.

Keshavarz k, 1991. The effect of calcium sulfate (Gypsum) in combination with different sources and forms
of calcium carbonate on acid base balance and egg shell quality. Poultry Science 70: 1723-1731.

Khalaji S, zaghari M, Hatami KH, Hedari-dastjerdi S, lotfi L and Nazarian H, 2011. Blak cumin seed,
artemisia Lear as larder misia Siberia and C amellial. Plant extract as phytogenic product in broiler diets
and their effects on performance, blood constituents immunity and cecal microbial population. Poultry
Science 90:2500-2510.

Khan MZ, Szarek J, Krasnodebska-Depta A and Koncicki A, 1993. Effects of concurrent administration of
lead and selenium on some haematological and biochemical parameters of broiler chickens. Act
Veterinaria Hungarica 41(1-2):123-137.

Kim WK, Donaldson LM, Herrera P, Wood-Ward CL, Kubena LF, Isbet DJ and Ricke SC, 2004. Effects of

different bone preparation methods (fresh, dry and fat-free dry) on bone parameters and the correlations
between bone breaking strength and the other bone parameters. Poultry Science 83: 1663-1666.

Kinal S, Krol B and Tronina W, 2012. Effect of various selenium sources on selenium bioavability, chicken
growth performance, carcass characteristics and meat composition of broiler chickens. Veterinary
Medicine 15(1): 1-8.

Kitai K, 1979. Effect of antibiotics and caprylohydrozamic acid on ammonia gas from chicken excreta.
British Poultry Science 20: 55-60.

Kose K, Dogan P, Kardas Y and Saraymen R, 1996. Plasma selenium levels in rheumatoid arthritis. Biology
Trace Elemement 53: 51-56.

Kuhl HJ and Sullivan TW, 1977. The solubility rate of large particles of oysters' hells and limestone in vivo
and in vitro. Poultry Science 56: 810-812.

Liao CD, Hung WL, Jank KC, Yeh Al, Ho CT and Hwang LS, 2010. Nano suvmicrosized lignin glycosides
from sesame meal exhibit higer transport and absorption efficiency in Caco-2 cell monolayer. Food
Chemistry 119: 896-902.

Lin H, Sui SJ, Jiao HC, Bayes J and Decoyer E, 2006. Impaired development of broiler chickens by stress
mimicked by corticosterone exposure. Comparative Biochemistry and Physiology 143: 400-405.

Marina V, Kasaikina MA, Kravtsova BL, Javier S, Daniel A, Peterson JW, Ryan- Ledge AK, Benson DH
and Vadim NG, 2011. Dietary selenium effects host selenoproteome expression by influencing the gut
microbiota. Faseb Journal 25(7): 2492-2499.

Meshing X, Zhang H and Hu C, 2005. Effect of Nano-selenium on growth performance and antioxidant
function of broiler chicken. Act Nutrimenta Sinica 27:307-310.

Mikulski D, Jankowski J, Zdunczyk Z, Wroblewska M, Sartowska K and Modjeska T, 2009. The effect of
selenium source on performance, carcass traits, oxidative status of the organism and meat quality of
turkeys. Journal of Animal and Feed Sciences 518-530.

Miller DJH, Soares, JRP, Bauersfeld JR and Cuppe TT, 1972. Comparative selenium retention by chicks fed
sodium selenite, selenomethionine, fishmeal and fish solubles. Poultry Science 51: 1669-1673.

Mohamadi R, Farokhi F, Najati VV and Airs RS, 2012. Assessment of the amount of hepat ohistopatological
and enzymatic changes after chronic lead intoxication in utero and throughout life in rat. Qom Univercity
Medicine Science Journal 7(1):83-90.

Moss DW, 1982. Alkalin phosphatase isoenzymes. Clin Chem 28(10):2007-2016.


http://europepmc.org/search?page=1&query=AUTH:%22Khan+MZ%22&restrict=All+results
http://europepmc.org/search?page=1&query=AUTH:%22Szarek+J%22&restrict=All+results
http://europepmc.org/search?page=1&query=AUTH:%22Krasnodebska-Depta+A%22&restrict=All+results
http://europepmc.org/search?page=1&query=AUTH:%22Koncicki+A%22&restrict=All+results
http://europepmc.org/search?page=1&query=ISSN:%220236-6290%22&restrict=All+results
http://europepmc.org/search?page=1&query=ISSN:%220236-6290%22&restrict=All+results
file://///pubmed
file://///pubmed
file://///pubmed
file://///pubmed
file://///pubmed
file://///pubmed
file://///pubmed
file://///pubmed
file://///pubmed
file://///pubmed
http://europepmc.org/search?page=1&query=AUTH:%22Xia+Meisheng%22
http://europepmc.org/search?page=1&query=AUTH:%22Zhang+Hongmei%22
http://europepmc.org/search?page=1&query=AUTH:%22Hu+Caihong%22
http://europepmc.org/search?page=1&query=ISSN:%220512-7955%22

Parreira VR and Gyles CL, 2002. Shiga toxin genes in avian escherichia coli. Veterinary Microbiology. 87:
341- 352.

Patton ND, 2000. Organic selenium in the nutrition of laying hens: Effects on egg selenium content, egg
quality and transfer to developing chick embryos. Poultry Science 3: 155-176.

Phong AT and Thomas JW, 2011. Selenium nanoparticles inhibit Staphylococcus aureus growth.
International Journal of Nan medicine 6: 1553-1558.

Reece FN, Lott BD and Deatone JW, 1980. Ammoniaq and broiler cockerel performance Poultry Science 60:
513-516.

Ren Master X, Guo RJ, Zhang SJ, Wang H, Zuo ZT, Zhang D, Geng AD and Su M, 2007. Effects of
selenium and iodine deficiency on bone, cartilage growth plate and chondrocyte differentiation in two
generations of rats. Osteon Arthritis and Cartilage 15: 1171.

Rodrigo MR, Dominique G, Jean NE, Jean P and Andre S, 2001. Selenium deficiency—induced growth
retardation is associated with a paired one metabolism and osteopenia. Journal of Bone and Mineral
Research 16 (8): 1556-1563.

Rosalki SB and Foo A, 1984. Two new methods for separating and quantifying bone and liver alkalin
phosphatase isoenzymes in plasma. Clin Chem 30 (7): 1182-1186.

Ruszler PL and Carson JR, 1968. Physical and biological evaluation of five litter materials. Poultry Science.
41:249-254.

Ryu YC, Rhee MS, Lee KM and Kim BC, 2005. Effects of different levels of dietary supplemental selenium
on performance, lipid oxidation and color stability of broiler chicks. Poultry Science 84: 809-815.

Sakurai T, Sawada Y, Yoshimoto M, Kawai M and Miyakoshi J, 2007. Radiation-induced reduction of
osteoblast differentiation in C2C12 cells. Journal Radiation Research 48:515-521.

Saleh AA, 2014. Effect of dietary mixture of aspergillus probiotic and selenium Nano particles on growth,
nutrient digestibilities, selected blood parameters and muscle fatty acid profile in boiler chickens. Animal
Science 32(1): 65-79.

Sandukji A, Al-Sawaf H, Mohamadin A, Alrashidi Y and Sheweita S, 2011. Oxidative stress and bone
markers in plasma of patients with long-bone fixative surgery: role of antioxidants. Hum Exp Toxically
30: 435-442.

Sasaki S, Iwata H, Ishiguro N, Habuchi O and Miura T, 1994. Low selenium diet, bone, and articular
cartilage in rats. Journal Nutrition 10:538-543.

Scott DF and Michael PD, 1987. Sub therapeutic levels of antibiotics in poultry feeds and their effects on
weight gain, feed efficiency and bacterial cholyltaurine hydrolase activity. Applied and Environmental
Microbiology. pp 331-336.

Siham MA and Nabila SH, 2008. Comparative evaluation of the protective effect of selenium and garlic
against liver and kidney damage induced by mercury chloride in the rats. Pharma Cological Reports. 199-
208.

Stolz JF, Basu P, Santini JM and Oremland RS, 2006. Arsenic and selenium in microbial metabolism. Annu
Review Microbiology 60: 107-130.

Surai PF, 2002. Selenium in poultry nutrition, antioxidant properties, deficiency and toxicity. Worlds Poultry
Science 58: 333-47.

Tran PA and Webster TJ, 2009. Nanotechnologies for cancer diagnostics and treatment. In: Dixon CJ,
Curtines OW, editors. Nanotechnology: nanofabrication, patterning, and self-assembly. New York: Nova
Science Publishers.

Utter back PL, Parsons CM, Yoon | and Butler J, 2005. Effect of supplementing selenium yeast in diets of
laying hens on egg selenium content. Poultry Science 84: 1900-1901.

Wang B, Wang N, GE W, Yue B, Zhang MA and Shi XP, 2011. Effects of different selenium sources on
production performance, slaughter performance, meat quality, immune and antioxidant in the early goose.
Scientia Agricultural Snisica 14.



WOl /¥ o)l Y& Als / ol pole (slo yimgs 4yl o3} p0 ¢ Byl il g YV

Yang J, Huang K, Qin S, Wu X, Zhao Z, Chen F, 2009. Antibacterial action of selenium-enriched probiotics
against pathogenic Escherichia coli. Digestive Depress Science 54(2): 246-254.

Yin QQ, Wang Z and Cai S, 2009. Study on the effects of different selenium sources on production
performance of broilers. Henan Agricultural University. P 831.

Ying D, Yu-xin Z, Cui-ling P, Shunyi Q, Chen F and Huang KE, 2010. Effects of selenium-enriched
probiotics on antioxidative capacity, intestinal micro flora and digestive enzyme activities in laying hens.
Journal of Nanjing Agricultural University.

Zhang B and Coon CN, 1997. The relationship of various tibia bone measurements in hens. Poultry Science
76: 1698-1701.

Zhihua R, Zhiping Z, Yangquan W and Kehe H, 2011. Preparation of selenium/ zinc-enriched probiotics and
their effect on blood selenium and zinc concentrations, antioxidant capacities and intestinal micro flora in
canine. Biological Trace Element Research 141: 170-183.


http://www.dissertationtopic.net/teacher/YinQingQiang%ef%bc%9bWangZuo
http://www.dissertationtopic.net/school/Henan+Agricultural+University

Effects of different levels of nano-selenium solution in water on performance,
ileum microbial populations, tibia bone parameters, litter quality and some
blood parameters of broiler chickens

M Sohirat Torfy!", KH Mirzadeh?, S Tabatabaei Vakili? and M Chaji?

Received: November 02, 2014 Accepted: August: December 26, 2015

IMSc Graduated, Department of Animal Science, Ramin Agriculture and Natural Resources University
of

Khuzestan, Ahwaz, Iran

2Associate Professor, Department of Animal Science, Faculty of Animal and Food Science, Ramin
Agriculture and Natural Resources University of Khuzestan, Ahwaz, Iran

“Corresponding author: E mail: Maryamtorfy@yahoo.com

Abstract

BACKGROUND and OBJECTIVES: This experiment was conducted to evaluate the effects of
different levels of Nano-selenium solution in drinking water on performance, ileum microbial
populations, tibia bone parameters, some blood parameters and litter quality of broiler chickens.
METHODS: A total of 176 (Ross 308) fourteen-day old chicks were completely randomized design
with 4 treatments (0, 0.1, 0.2 and 0.3 mg.L) of 4 replicates with 11 chicks each. This Study last for
28" day. RESULTS: Results showed that the different levels of Nano-selenium solution did not
make significant difference in feed intake, daily weight gain and feed conversion ratio (FCR). The
chicks which were given Nano-selenium solution (0.3 mg.L), showed a significantly increase worse
in population of E.coli bacteria in the ileum than control group that did not received Nano-selenium
solution (p<0.05). The different levels of Nano-selenium solution had not significant effect on total

number of bacteria in ileum. There were no significant difference dry matter, length, and volume,

diamerter of proximal epiphyseal and diaphyseal diameter of the tibia bone. The Minimum and

maximum of wieght, comparative weight, density and diameter of distal epiphyseal tibia were
observed in control group and treatment group with using of 0.3 mg.L of Nano-selenium
respectively (P<0.05). In 21 days, the values of pH litter and Moisture percentage litter and in 42
days, the pH litter in different levels Nano-selenium not was significant But percantage moister
litter at 42 days old on the levels different were effected significant (P<0.05), So that maximum and
minimum percentage moister litter in control groups and treatment contains 0.3 mg.L Nano-
selenium was observed. Respectively (P<0.05). The effect of Nano-selenium solution on hepatic
enzymes activities include alanin amino transferase (ALT) and alkalin phosphatase (ALP) were
significant (P<0.05). The activities of amino transferase was higher in broilers fed Nano-selenium
with (0.2 mg.L) than control group (P<0.05). So that broilers were fed Nano-selenium with (0.1 mg.L)
had lower enzymatic alkalin phosphatase activity than control group (P<0.05). CONCLUSIONS: The
results of this experiment showed that use of 0.3 mg.l Nano-selenium solution have positive effects
on tibia bone characteristics and alkalin phosphatase and aspartate trans amylase activity of broiler
chickens.
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