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Table 1 Ingredients and nutrient composition of diets
Fed phase Fed phase
-1
Inégg(;!iel:w%s ) 021021 2;22242 4??64356 Og‘“u’;gi;i?ign 021021 2322242 4:?;356
dtgys dg))/s d;?/s dtgys dg;s dg;s
Corn 560 00 620 00  64Q 40 /M3 kg Y ME 12 87 13 08 13 08
Soybean meal 303 00 274 00 284 00
Fishmeal 60 00 30 00 Q00 /(g- kg %) cP 228 10 201 10 181 70
Rapeseed oil 4000 4000 40 00 /(g kg Y Lys 1210 108 Q%6
NeCl 300 300 300 1 ors Cy+s /g~ kg 1) Q 9 720 Q 62
Calcium phogphate 15 00 15 00 15 00 (g kg b Cca 101 8 80 Q76
L imestone 12 00 12 00 12 00 /(g- kg 1) P Q82 7 20 Q64
DL -methionine 2 00 100 Q 60 /(mg- kg 1) Se Q 038 Q 040 Q 038
V itamin-mineral pranix 5 00 5 00 5 00
kg 1500 U A, 200 U D3, 10mg E,Q 5mg K,1 8mg B1,3 6mg
,10mg ,Q 5mg ,3 0mg Bs, 25mg ,10 ug Bi2, 800 mg ,Q 15mg ,60mg ,40mg ,80
mg ,8 Omg Q 35mg

Note TheV itanin/mineral premix provided (per kg feed): 1 500 U Va, 200 U Vb,, 10mg Ve Q 5mgVk, 1 8mgVe,, 3 6mg ri-

boflavin, 10 mg d-pantothenlc acid, @ 5mg folic acid, 3 0mg Vsg, 25mg niacin, 10 ug Vs ,, 800 mg choline chloride, @ 15 mg biotin, 60 mg

M n,40mg Zn,80mg Fe,8 Omg Cuand Q 35mg |
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, T4 37 30min
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Table 2 Effectsof N ano-Se on the grow th performance of broilers

(mg- kg 1/) A verage dail)gJ gain A verage daily feég intake Feed/gain
L evelsof
added Se N a2Se0 3 N ano-Se N a2Se0 3 N ano-Se N a2Se0 3 N ano-Se
Qo0 26 21+ 1 26BC 26 21+ 1 26 C 65 26+ 2 16 BC 65 26+ 1 26B 2 49+ Q 10AB 2 49+ Q 10A
a1 27 48+ 1 50ABC 27 35+ 0 86BC 66 78+ 1 91ABC 66 19+ 1 88B 2 43+ Q 05ABC 2 42+ Q 08AB
Q2 28 87+ 1 55A 28 92+ 1 0BAB 68 13+ 1 51A 68 54+ 1 96 A 236+ Q09C 237t Q04C
Q3 28 43+ 1 41A 29 73+ 1 18A 67 38+ 1 17AB 68 38+ 2 08A 237tQ05C 2 30+ Q 08 CD
Q4 27. 91+ Q 97ABb 30 44+ 1 39Aa 67 26+ 2 06 AB 68 49+ 1 42A 2 41+ Q 03BCa 2 25+ Q 08Db
a5 27. 13+ 1 46 ABCb 30 60+ 1 17Aa 66 20+ 1 74ABCb 68 24+ 1 56Aa 2 44+ Q 05ABCa 2 23+ Q 07Db
10 25 81+ 1 56 Ch 30 23+ 1 51Aa 65 04+ 1 52 Ch 68 32+ 1 74Aa 252+ Q 08Aa 2 26+ Q 05CDb
(P< Q05), (P< Q 05) n= 4

NoteM eans in a row with different low ercases differ significantly (P< Q 05),means in a linew ith different capitals differ significantly

(P< Q 05). The sane in follow ing tables n= 4

211 (P< Q 05); Q2
, 0 Q 2mg/kg, mg/kg , Q4 Q5mg/kg
Y (P< Q 05),
- ;03 10mg/kay, (P< Q 05)
; 213
, Q2 Q3mgkg 2 : Q1 Q3mg/kg
10 15% (P< Q 05) 7 69% (P< Q 05), ,
522%(P< Q05 5 08%(P< (P> Q 05); Q4 1 0mg/kg
Q 05); 0203 Q4mgkg ,
, 1 0mg/kg (P< Q 05),
(P< Q 05) (P< Q 05)
212 2 2 2 I
: 0 Q50mg/kg
; I
, Q2 10mg/kg 3
3 I (n=8)
Table 3 Effectsof N ano-Se on the activity of Type- | deiodinase in liver and
serum thyroid homones of broilers(n= 8)
I /(mmol- min" - g 1) ) .
(mg: kg'l/) Activity of Type- 1 Geiodinas T3/(ng- mL~ %) T4/(ng- mL" %)
L evelsof
added Se N a2Se0 3 N ano-Se N a2SeD 3 N ano-Se N a2Se0 3 N ano-Se
Qo Q52+ Q22C Q 52+ Q 228 Q 96+ Q 18C Q 96+ Q 18B 14 98+ 1 24A 14 98+ 1 24A
a1 2 34+ Q 13A 2 39+ Q 18A 1 75+ Q 26A 1 70+ Q 15A 10 86+ Q0 86 C 10 90+ 1 33B
Q2 232+ Q 25A 2 57+ Q 22A 172+ Q 22A 1 85+ Q 27A 10 84+ 1 35C 10 38+ Q 82B
Q3 223+ Q 21Ab 268+ 024Aa  162+Q15Ab 193+ Q22Aa 1138+ Q 77Ca 9 87+ Q 76Bb
04 216+ Q 17ABb 2 66+ Q 29Aa 155+ Q25ABb 196+ Q 19Aa 11 74+ 1 15BCa 9 64+ Q 93Bb
a5 207+ Q 20ABb 265+ Q15Aa 149+ Q17ABb 193+ Q 11Aa 12 07+ 1 01BCa 9 70+ 1 64Bb
10 1 90+ Q 30Bb 260+ Q11Aa 130+ Q 20Bb 189+ 0 16Aa 12 95+ Q 91Ba 9 68+ 1 18Bb
3 , I 221 I T3,
T3 2 T4 Q 1mg/kg
(P<Q05),T4 2 I T3, T4 :
(P< Q 05) Q1 Q5mgkg . I
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T3 , T4 , I
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T3, T4 (P> Q 05); :
Q30 10mgkg . I : , ,
T3 , ,
(P< Q 05), T4 el
(P< Q05
3 ,
I , 3, , [10] [11] '
53,5- (T4 , ( )
3,53~ (T3
I : T4 T3 , Gao "
T4 T3 el , N 2S00 3 1/12 3
' W einberg -
' I
[ ]
[1] , . ™1 : , 1994
[2] ' ' . 1 , 2000, 29: 57- 58
[3] , : . [l , 2000, 16: 421- 422
[4] ZhangJ S,Gao X Y, ZhangL D. Biological effects of a nano red elanental selenium[J]. Biofactors, 2001, 15: 27- 38
[5] , ' - Pl , 2000, 22: 219- 222
[6] BerryM J,BanulL,Larsen PR Type [ iodothyronine deiodinase is a selenocysteine- containing enzyme[J]. N ature, 1991, 341: 438-
440

[7] BehneD, Scheid S, KyriakopoulosA. Subcellular distribution of selenoproteins in the liver of the rat biochim biophys[J]. A cta, 1990,
27



1033: 219- 225
[8] Beckett GJ Inhibition of type 1 and type Il iodothyronine deiodinase activity in rat liver and brain produced by selenium deficiency[J].
Biocham, 1989, 259: 887- 892

[9] . 31 , 2000, 16; 185- 194
(] & , . Ml , ,2002 163
[11] , ) . [91 ,1991, 19: 13- 19

[12] Gao X Y, ZhangJ S, ZhangL D. Hollow sphere selenium nanoparticle their in vitro anti hydroxyl radical effect[J]. A dvancedM aterials,
2002, 14: 290- 293

Effect of N ano-selenium on grow th performance, type- I deiodinase
in liver and serum thyroid hormones of broiler chicks

XIA M ei-sheng, PAN Jin-m in, HU Cai-hong, XU Zi-rong
(College & A nimal Science, Zhejiang U niversity, the K e L aboratory o M olecular A nimal N utrition,M inistry & Education, H angzhou, Zhejiang 310029, China)

Abstract: Seven hundred eighty L inen Y ellow broiler chicks, 1 d of age,w ere used to investigate the ef-
fectsof nano elenental selenium (N ano-Se) or odium selenite (N a2SeDs) on the grow th performance and
serum thyroid homones The chicksw ere allocated to 13 treatments, each of which had 4 pens, 15 chicks
per pen The thirteen dietary treatmentsw ere basal diet only (containing @ 04 mg/kg Se), basal diet +
01,0203,0405 10mg/kg Se asN aSeDsor N ano-Se, repectively. The resultswere as follow s
(1) Supplanentation with Se increased (P< Q 05) the activity of Type- I deiodinase in liver and serum
T3, and decreased (P< Q 05) serum T4 (2) W hen N aSeDswas added to the diet, the grow th perfor-
mance, the activity of type- I deiodinase and thyroid hormones came to the peak value at a concentration of
Q 1mg/kg The grow th performance decreased w ith the concentration of Se at a concentration range of
Q 3- 1 0mg/kg The activity of type- I deiodinase and serum T3 decreased and serum T4 increased w ith
the concentration of Se at a concentration rangeof Q 2- 1 0mg/kg W hen 1 0mg/kg Sew as added to the
diet, grow th performancew as lower (P< Q 05) as comparedw ith the addition of a concentration range of
Q 2- Q 4mg/kg Se, and the activity of type- I deiodinase and serum T3were lower (P< Q 05) and serum
T4was higher (P< Q 05) as comparedw ith the addition of a concentration rangeof Q 1- Q 3mg/kg Se
(3) W hen N ano-Sew as added to the diet, the grow th performance, the activity of type- I deiodinase and
thyroid homones remained steady at the peak value even at a concentration of 1 0mg/kg Se (4) There
w as no difference in grow th performance betw een the treatmentsof N ano-Se and N &Se0 sw hen the added
concentration of SewasQ 1- Q 3mg/kg The chicks had better (P< Q 05) grow th perfomance at a con-
centration rangeof Q 4- 1 O0mg/kgw ith N ano-Sew ith thanw ith N a2SeDs Therew as no difference in the
activity of type- I deiodinase and thyroid hormones betw een the treatmentsof N ano-Se and N a:SeD sw hen
the added concentration of SewasQ 1- Q@ 2mg/kg The chicks had higher (P< Q 05) activity of type- |
deiodinase and serum T3 and lower T4 at a concentration range of @ 3- 1 0mg/kg with N ano-Se than
with NaSeDs The results mplies that for the best concentration range of W einberg curve, N ano-Se is
more uidely applied than N a2Se0 s

Key words selenium; type- | deiodinase; thyroid hormones brolier chick; grow th performance
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