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TEE : [ B0 | BB ARG 00 FLEA B2 PR RE L S D RE AN IR BRI K rsg . [ D7k ] e FAg B R A
LT AR A 3 ~ 6 MR x K32 04714 200 Sk, WML 10 41, R4 20 M EE , BAEE 1 B,
A3 ) RIS [R] AL LA AR T A Ao BRZL, ARIIER 8 JIm AT Y 1 B et R 5 Ly 9 A1 Al 4, 4o 301 LA I fifG T L T B
0 299 A A6 9 20, 459 TG B4 8 i 24 4359124 0.3 .0 5.0, 7 mg-kg ™' i3k 58 d. [ 25 R 4k ]0.3,
0.5 mg-kg ™A RN EL A BERE LA 0. 5.0, 7 mg-kg ™ IV Il A 40 KA 2R84 ) A 0 A o T 35 80 s ke
HR41(P <0.05) ;0. 5 mg-kg ™Al R i bk ) e B 0 200745 T 403 A 0 0 I B L 96 0 29 (0 35 10 2 11 0 R 401
WAL (P <0. 05) ; il it L AR5 AU FLATHE 0SS 3,37, 5- = MU IR R AR (T, ) \3,5,3",5 - DU sl FF it s 4 i
(T,) BB vk JE I 52 M A 25 (P < 0. O1) s YK AT L FE A8 LY Ty Jo 8 VA JE LU Xl R A S0 A 2 ) 2 R0 R o 76 2044 v 2
7T 29.52% 17.24% F123. 63% (P <0.01) s QKA RIHE INE T, vk F LS HE . S A7 1 ) 2 70 J 5 76 2 4K
WK T 24. 71% 30. 88% F1133. 86% (P <0. 01) 5 G AL 145 1375 1A o e BE LU AR 2 | I 1k A 28 4 Yk 32
T 85.39% \79.35% (P <0.01) , i35 IsM J5t e 4% B LU S0 A7 9 0 2 | T 1 A6 2B 4K Wk 2 757 T 24. 19% ,50. 98% (P <
0.01) 555 %] HEZEAHE LY , S0 R0 . 299 A Al A0 158 L 05 260 3 2L A4 135 TeG BT B v B2 43 355 T 19. 11% .43.39% il
34.63% (P <0.01) , I3 IgA BBk A B4R T 93. 67% .160.75% ,132.91% (P <0.01) , M35 IgM Jfi &k & 43
FHEE T 90.91% .140.91% 102.27% (P <0.01) . Z5 5L 320 72 FLITRESE B KL rp 3% 0 40 K06 A 1 R1-105 B 3% 2
TR I ERE ML RS SRR D RE IR I3 FR BRI 3K

SR A WUR; BRI ArerknE; BRI Uk ThEe
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Effects of different selenium sources on production performance,
thyroid level and immune function in sows during lactation

LIN Jinyu', LIN Changguang'’, ZHAN Guilan', LIN Zaoyou', LIU Yaxuan', ZHENG Jingui®
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2 College of Crop Science, Fujian Agriculture and Forestry University, Fuzhou 350100, China;

3 Institue of Animal Science and Veterinary Medicine, Academy of Agricultural Science of Fujian Province, Fuzhou 350100, China)

Abstract ; [ Objective ] This experiment was conducted to study the effects of different Se sources on pro-
duction performance, thyroid level and immune function in sows during lactation. [ Method ] A total of 200
LY (Landrace x Yorkshire) binary hybrid multiparous sows ( healthy, with similar body condition, close
due date, 3 — 6 parities) were allotted to 10 groups randomly, with 20 replications in each group. Group
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one was the control group fed with basal diet without supplementation of Se. The other 9 groups were sup-
plemented with 0.3, 0.5 or 0. 7 mg-kg ™' Se-containing sodium selenite, yeast selenium or nano-selenium
respectively. The whole feeding experiment lasted for 58 days. [ Result and conclusion] The birth mass of
group supplemented with yeast selenium by 0.3, 0.5 mg-kg ™' or nano-selenium by 0.5, 0.7 mg-kg '
was significantly higher than that of the control group (P <0.05). The group with 0. 5 mg-kg ™' selenium
yeast was significantly higher than those of the control group and the group with sodium selenite in mass of
weaning litter, litter mass gain and daily gain( P <0.05). The effect of different sources of selenium on
3, 3, 5-triiodothyronine(T;) and 3, 5, 3", 5'-thyroxine(T,) mass concentrations in serum of lactation
sows and sucking piglets was extremely significant (P <0.01). Compared with the control group, groups
with sodium selenite or selenium yeast, the serum T, mass concentration of sows fed on the diets supple-
mented with nano-selenium group significantly (P <0.01) increased by 29.52% , 17.24% or 23.63% ,
respectively, but the serum T, mass concentration significantly (P < 0.01) decreased by 24.71% ,
30. 88% or 33. 86% respectively. Compared with the group with sodium selenite or selenium yeast, the
serum IgA and IgM mass concentration of sows fed on the diets with nano-selenium increased by 85. 39%
and 79.35% (P <0.01)or 24.19% and 50.98% (P <0.01) respectively. Compared with the control
group, the serum IgG mass concentration of sucking piglets from the sows fed on the diets with sodium
selenite, nano-selenium or selenium yeast significantly (P <0.01) increased by 19. 11% , 43.39% or
34.63% respectively, while the serum IgA and IgM mass concentration increased by 93. 67% ,160. 75%
or 132.91% and 90.91% , 140.91% or 102. 27% respectively. The results indicate that nano-selenium
or selenium yeast supplemented in diets can significantly improve the reproductive performance and im-

mune function of sows, and regulating the secretion of thyroxine.

Key words: selenium; selenium source; sow; production performance; thyroid hormone; immune func-
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FILIRE. WeAh, R 25 1 S WL R R R A0
A HERF DA S 4 T i) S T RE. NI, 13 A
TIBUL SRR T OF T R DI RE A 4 S R
(A58 T3 AR R T TR AR AR L
PRAETE AL AR B, A5 ] ol B 5L 3R AT 8 1Y
AU, 412 125 1 B S ) SIS R A R A A R
R WA AR R PR A S8 AL S R AT AL Z T, A AL
Bl 20 A ik 7 TR PG B A A 3 R i I AR
e SRRSO A 15 7R PR AN () f4 G 0 (I il
7SN R BTN p S TP SN 1P S eV R URE 7
AP PERE AR TIRE AN HUR IR A RS, B
PAAE I LI & BRI, 322 5 A= 7 7K A A

1 #MREFE

1.1 54
YORAN - b ) M EEAT B AR M BORAT FR A w A2 77
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rit 44 BRI, Ay 20 2K 5 1) 54 Jo G P T G I 3 AR
R0 5% . BEREAG : fy b st SRR AR LA A R A
FIAE P2 S A AR, A AL T 4 B0 0. 2% .
i iR M ( Na, SeO, ) « H fiif FH 17 A7 8 X 42 ) ) 5
F A= A Na,SeO, Al i 1 350 1%

1.2 it 5B AR

TR e AARBLARL . ™ BAH T A9 3 ~ 6 iR
WA x KA ZIn2e =14 200 Sk, BlMLS A 10 4,
R 20 ANEAE BN 1 SLEIRE. 1 41X R4 1)
MEAN VS AT R A SRR, EAy O AR IR A, 43501 L)
SEATGFREN Fe BEA RN AR I =S, #5698 2Rl A 5
I 533124 0.3 .0.5.0. 7 mg-kg ™, iEG I AL 4T
% 85 d FFiG = AFLI) 28 d 257, 31 58 d.
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Tab.1 The basic diet composition and nutrional levels of the experiment

TERHECRLAY ST o K %

Wi ku AE KR D MW BR WE Bm L DLE WA
R o o xw o mm owm w0 om am 0 T o oamm om0
56.2 15.0 6.0 5.0 5.0 3.0 3.0 2.0 2.0 1.2 0.81 0.5 0.15 0.09 0.05 100

FFM T AR % w (i) / T iLhE
WUEE R RS % B FRmEE SAm AR BARMEAR  (meke)  (Mi-kg™)
17.68 8.23 4.89 0.78 0.62 0.42 0.74 1.09 0.68 0.10 14.59

1) FRA G4 F £ ARILAEV, 6 500 IU,V,, 4 500 1U, V, 80.00 mg,Vy, 4.50 mg,Vy 3.60 mg,V, 7.50 mg,V, 4.50 mg,

A%

Bia

0. 045 mg, J&A & 36. 00 mg,D-32 8 20. 00 mg, *F# 3. 00 mg, £ 4% 0. 40 mg,Fe 120. 00 mg, Cu 15. 00 mg,Zn 110. 00 mg, Mn

20. 00 mg,10. 50 mg;2) A4 i & 43 A ML, oAb F I 4547 A 3 F AL

BT IR 80 d A4y B R AE [F)— i AT Ui < , PRI AR
AL, = IR (0 3 ~ 6 Jif e A s B, FR R Ik
—EFE I B ML A A% 10 2], [A) 28 22 HEAE 77 B 1) R —
M, B 2 20 HE [ — 7 By, A8 T MR R4S B BEAETE
IR S d # A 53 ds , B R 1 d SRS
WEWEEN 0.2 mg- Sk ™' [HRRSE R BR 20 b J5 A=, AR
ST 40 DRAMIRIR 5 3 T E KR 47 i 5 1
R 5 B A (23 £2) € AFRER I 250 W ZLAMT +
100 W HL PR PRI REAE 53 160 2 R ASIERL, 0 06 J o5
1 RAAME 1.5 kg, DUSRRIGH 1 kg 2 HHRE, B
IR RERL, B i POK, LA A MR AR
23 H W, Wy J5 B R ) 3%, B e 3 PR < 1)
F% , HoAth 1R 248 B R MR A T

1.4 #HRXEMWKTE

1.4.1 wfebFHmis WARESGEE
14 K 77 8:00 MEURFET, BRAHIERE S SLBEM S B
IS AR, B I Bk R 1M 10 mL, B TP B 0%, &
3 500 remin "0 15 min, 40, T - 20 °C 544
TARAFERFI.

1.4.2 sl fUfF A Kusen e WA ETHA
J& 2 h N (WZWIFLHT) BRI BT, AN 38 U3 5%, SR B
Jir o L b ) 5 2. 23 d W (BB BERE) S5 2 h,
FRE A AR B aL, il sk B s W T A48 TR AT A
WA e B 23 H s B P 34 H RGBT R R
RS

1.4.3 wFWRIREZ OGN E MG 3,3 ,5-=fi
AR AR (Ty) 3,5,3",5 - DUpt i BR R (iR (T, ) i
SR (0 5 SR FH S S0 % 43 ik (RIA ), SR A
r-911 4 [ S 5 G e (a7 65 il m o d ik
Y TR T ERALL) .

1.4.4 ShFfgmZane MG G, IgA, IgM
()30 5 SR P PR S8 B 88 LU g i, P R s i AR TR
DI 310w | e S B i o o T I S R LU e

1.5 HiEsbE

UH F s F Excel 8 B, 8048 58 1 0 7 ok H
SPSS 16. 0 #fF43H  ANOVA #3774 T B A 3R U7 22
5347, ] Univariate of GLM A I 5 RIS 7K - 1) 328
N, 5% ] Duncan’s 3:%F 25 2H -3 8 47 2 d LU A, 2
RSB + BRifE 22220

2 HRE5SMH
2.1 AR B T B T A7 B 2 K R B

=AU

1 2 R0, 50 B A 1, 0.3 F10.5 mg-kg ™
A VRN F T BRI 46,0, 5 1 0. 7 mg « kg ™' Al VA% i 42 44
DKM 26 B9 A 4 000 A= 8 o it 43 4 5 T 16.13%
23.88% \25.98% F129.70% (P <0.05) . il A4 7%
JEEN 0.5 mg-kg ™ A BERRAR 2 A7 55 Wi 0 s T i L o
B R T3 OH Ry B A R iR A T
38.44% 42.96% 1 17.07% (P <0.05) ; {il 44 7%
TR 0.5 mg-kg ™" A EERERI 411155 Wi 63 T o s
B T4 H BG40 ) - I R A A% il KT 21
I, 2257 B3 (P <0.05) ; MEANFREN A KAl 2H N 4%
Bl 7K P2 TR] AP A 0 A A RSB i L TR % 5 Jo L
[t A2 H T 22 R A (P >0.05).
2.2 AEFEFEFRKTE T F5E M iE PR AR

E¥/ & A
2.2.1 RREVAGR ARG KT 3t d i T, T, RE R
Bty HER 3 AN IR A A DL KA Y AN
IRV 52 AR F B 1058 T 5 2 v B 1 5 T
W3 (P <0.01) s WASFEIRE , 55 %5 B EE , S i
PR L | 06 2L 0 290 K ATG 2EL R4 I 3 T o e e
Ay BIHEE 10. 47% 4. 76% F129. 52% ; Horf gl Kafize
BERGILIE Ty T H2 VA 43 ) 46 IV il 2 ) 20 R 2 - i
HEEE T 17.24% F123.64% (P <0.01). AR [l fiff
K5, 5 0.7 mg - kg™ fl§ 73 fin i 41 EE L 0.3
0.5 mg-kg AL BERE M3 Ty SR BE 43
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BT 33.00% F1129.00% (P <0.01). MG 5 FAf K S
M AKAR 0.3 .0. 5 mg-ke ™ Al 0 20 B 5 1
Ty RIS T 0.7 mg-kg Al AN, (A22H R

®2 AEIREREANG KX EL T E KA

1
sEATR

Tab.2 Effects of different selenium sources and levels on the piglet growth performance

KK (P >0.05). FERFG 0.3.0. 5 mg-kg ™ AR AN
RS T, Rk E R EET 0.7 mg-keg 'l
BB (P <0.01).

. w( i)/ AR RE, MR, TR Wi o e/ b v ¥ H TR
(mg-kg™") kg kg kg kg kg g
i} R 0.1 17.171.09de  1.58 0.18ab  6.59£0.33de  72.66+9.0cd  55.49 +9.71bc  179.13 +18.40cd
TR 0.3 18.10 +2.04cde  1.39£0.29b  6.86+0.39cd  73.89 £13.53cd 55.78 +14.65bc 183.43 +25.04hcd
0.5 16.56+1.33¢  1.51%0.14ab  6.860.14cd  68.57+5.87d  52.02 +4.68bc  185.71 +3.71hed
0.7 16.64+1.08¢  1.54+0.12ab  6.5240.20e  66.87+7.60d  50.24£7.06c  174.56 +10.64d
K ALL 0.3 19.12+2.03¢d  1.55+0.13ab  7.3740.05ab  79.23 £9.55hed 60.11 £8.01he  199.46 5. 85ab
0.5 21.63+1.75ab  1.60£0.28a  7.43+0.07a  83.64+7.78bc  62.00+9.12hc  196.05 = 12. 73abe
0.7 22.27+1.28a  1.63+0.15a  7.35+0.05ab  88.2446.50ab  65.975.29h  196.22 2. 4dahc
e RF 2L 0.3 19.94 +0.84be  1.48 £0.22ab  7.07%0.04bc  79.53 £10.25hed 59.59 +10.46bc 188.38 8. 53bed
0.5 21.27+0.37ab  1.39£0.25h  7.45+0.09a  100.59+6.93a  79.33+6.89a  209.71 +3.27a
0.7 16.07+1.30¢  1.44+0.13ab  7.17+0.23ab  73.23%8.37cd  57.16 +8.17bc  199.24 +4.40ab

1) R %385, LE—ANR B34, 7 £ F R EF(P>0.05,Duncan’s ).

*3 FEWEEMFEKENSEREIFEDE T, 1 T, REBREHEM"

Tab.3 Effects of different selenium sources and levels on serum T, and T, mass concentration of sows and suckling pigs

15 w(Al)/ puy/ (ng-mL ") Pusien/ (ng-ml ")
(mg-kg™") T, T, T, T,
Xf R ZH 0.1 1.05 £0.05Bb 57.58 £0.76Ch 1.17 £0. 14Ce 76.07 +10.40Aa
AR M 2 0.3 1.26 0. 10ABa 67.97 +7.52ABa 1.28 £0.19ABCcde  74.66 +18.55ABa
0.5 1.08 +0.09Bb 60.82 £0.97BCh 1.27 +0. 19BCde 53.95 +13.98Ch
0.7 1.15 +0. 10ABab 59.36 +1.28Ch 1.43 +0.13ABabed  49.14 +5.16Ch
Y KA ZH 0.3 1.36 £0.29Aa 40.33 +7.49Dc 1.47 +0. 17ABab 58.63 +8.91BCh
0.5 1.44 £0.12Aa 37.04 £0.95Dc 1.50 +0. 13ABa 51.37 £11.20Ch
0.7 1.29 +0.06Aa 52.69 £7.98Ch 1.45 +0.13ABabc  57.81 +8.95BCh
3SR 0.3 1.38 £0. 10Aa 66.29 +2.88ABa 1.41 +0.17ABabed  78.57 +8.36Aa
0.5 1.36 +0.03Aa 69.85 £2.39Aa 1.51 +0.11Aa 72.38 +6.40ABa
0.7 0.58 £0.02Cc 60.48 +3.91BCh 1.31 +0.17ABCbede  77.08 +9.13Aa
papieE| 1.05 +0.05Bb 57.58 £0.76Bb 1.17 +0. 14Ce 76.07 £10.40Aa
ST R 4 2 1.16 +0. 12Bb 62.72 £5.66ABa 1.32 +0.18Bb 62.08 +18.47Bb
YK ZH 1.36 £0. 18Aa 43.35+9.11Cc 1.48 +0. 14Aa 55.90 +6.82Bb
=BT 1.10 £0.39Bb 65.54 £4.93Aa 1.41 £0. 17ABab 75.75 +8.08Aa
fifi 7K S 0.1 1.05 £0.05Bb 57.58 £0.76a 1.17 0. 14Bb 76.07 +10.40Aa
0.3 1.33 +0.18Aa 58.20 +14.35a 1.36 0. 19Aa 74.17 £13.12Aa
0.5 1.29 +0. 18Aa 57.51 £5.98a 1.45 +0.17Aa 59.35 +14.18Bb
0.7 1.00 +0.32Bb 57.24 +44.37a 1.39 +0.15Aa 63.78 +14.11Bb
i 0.000 0. 000 0.010 0.000
P Tl 7K - 0.000 0.380 0.306 0.000
TR x 7K 0.000 0.000 0.046 0.000

1) 23 T 7R Bl af R AR B A R Fo 5K 6 AR TR RIS 4B )G, LA — MR DB F A, w27 REF (P>
0.05,Duncan’s 3% ) ; LA —AME K5 FH%, 7 £ FM A EF(P>0.01,Duncan’s #%).
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MR T, A5 AN RV PR I8 L B A P BE | HUBR IR R A T 82 I RE A 52 5

A AR ARG 7V 28 AR R RESE IS T, o
I 2 (P <0. 01) . PO [RIGRJRS3HT , 40K
T ZH R LT T, Jo o VA 43 ) 5 %o L L I R e
S R BE A 4H B A T 24. 71% .30. 88% Fi1 33. 86%
(P<0.01). BHZ9KAG 0.3.0.5 mg-kg ™A 2 20
FEERE I T, B 5K T 0. 7 mg-kg ™A
WINE (P <0.01) (WK 3).

2.2.2  REHGE el KT el SUAF RS A T, T, R
BREGHwm  HE3 TTLIAE R 6 I A K
S8 28 AR PR I 2L AT 038 T, 5T 6 W B8 5 1)
B3 (P <0.05) ; MRRIAE IR S>HT , 5% B2 HE L 0
TR 2 | 299 A A 2L R P B Al 2 P 2 LA LT T B
R4 A B 12.82% (26.50% Fi1 20. 51% (P <
0.01). 4KAM 0. 5 mg - kg ™" 4§ 75 052 26 0l LA 4% 1
Ty Bk G T 0.3.0. 7 mg-kg ™ 7R i 41
(P>0.05) ; FEREAM 0. 5 mg-kg ™" Al 75 i 2 4 nili L AT
WIS Ty BT 0.3.0. 7 mg-kg ™ Al 78 i
ZH,50.7 mg-kg ARAS R4 22 5 B (P <0.05).

H1& 3 ml D A U5 A A 5P G i ARG 7K ST B 1)
Z&HAE PRI AT 103 T, Jo v B 5 i A S
(P <0.01) ; NAIGIR AT, 5 X REZEL AR Eb , S ATG 2 1 24
FNGHAAT L0 L AT A6 I3 T, T ok B 4 SRR AR T
18.39% Fl1 26. 52% (P <0.01) . MG 5 AT 7K S 447
KA L AN BRI ZE 0 0. 5 mg-kg ™ Al /K - 20475 T,
B EKT 0.7 mg-kg AR ELH (P >0.05).

2.3 AREWEEFFAKEXSFE HIA FELERE

KEASEMNIT
2.3.1 R FAER A AB KT st B 4% d i oG IgA  IgM
#9%ra HIER 4 AT AR R R R 2K P X B
ML 1eG o & e T B 3552 i (P > 0. 05 ), {EAFg Y5 Al
G 7K S ) A8 ELAE RS I3 TG o it e BE R A el
F (P <0.01) ; Bl A K- B38040 K AT 2 B4 10T
TG Jod ik i S T ka3, AR R BN A R34 1L 1eG
JRAERR R S R RS 0.5 mg-kg ™ Al i i R A
4 1gG P ik FEA i TXF IRZH (P <0.01).

FH 6 4 AT L, A6 V5 G Y05 AT 7K S ) 28 AR FH G
BRSNS TgA o2 VR JEE I S M i B 3 (P < 0.01). )k
S AT, AR G 2L T BRI 2 RN 28 KA 2 B IML37
IgA TR I IS 25 5 T X RELL (P <0.01) , Hidgh
KA 2 AR 5 25 5 T SIS 7 7k R P BE AT 2 (P < 0. 01)
M AR K, AR 0.3.0.5.0. 7 mg-kg ™' 3 A
BN R REAE L TeA Fisk ¥ 22 R A RE (P>
0. 05 ) 5 Fifi 5 i 7K 7 P49 15 00, 44 DK A 2L B 545 1L 375 TgA
Jo e A T T A, T ST R A 2 B B LY TgA
FR T R R . BRI 2 4, 0.5 mg - ke

NI 2 RERE INLVE TgA PR E R E m T 0.3
mg-kg ' AN AL (P <0.05), Ht @ & F 0.7
mg-kg " AR AIERLL (P <0.01).

2% 4 AL, A 0 %F B8 103 TeM 5T 5 Wk B 52
Ml S 3 (P < 0. 01 ) , Al 7P il I AT 7P 1 28 B
Y FIRE B8 1003 TgM 5T &t vk B JG W & 5% (P >
0.05) . MAS[EIA YR, 5% REZE A L, STV A 752 494 £ A
YK A 2H BRI VE TgM BT 6 vk BE A i 4 T
31.91% 1 63.83% (P < 0.01) ; AR KR Al K &,
0.3.0.5.0.7 mg-kg '3 AN i ke 4% 41 ) B 545 10 35
IgM J5T i i FBF 25 S5 R i 25 (P > 0. 05) 5 DA Y5 1A 7K
S, KA 0.7 mg - ke ™A 0 A 4 A BERE LT
IgM J i B s 85 F 0.3 0.5 mg - kg ™ A 5 i i 41
(P >0.05) ; Ml EERFAf 0. 7 mg-kg ™" s fin 2t 4 45 4
ML TgM Ji W IS IK T 0. 3.0.5 mg-kg ™ ifi 75 A
HAH(P>0.05).

Fx4 AEWERNKEIEFIEMLFE IgG IgA IgM £ iR
BEHIRMm"
Tab.4 Effects of different selenium sources and levels on

serum IgG,IgA ,IgM mass concentration of sows

) / g !
) () o/ (gl ™"
(mg+kg ™) IsG IgA IgM
poylced 0.1 5.8040.20Bc  0.680.04Ded  0.47:0.03Cc
TiiiRR e 0.3 6.48£0.164a  0.92£ 0.08CDc  0.61 £0.07BChe

0.5 6.00 +0.20ABbe  0.89£0.06CDe ~ 0.60 £0.07BChe

0.7 5.94£0.458c  0.86£0.02Dc  0.640.06BCh
YR 0.3 5.84£0.57Bc  1.57£0.56Aa  0.74%0.31ABab
0.5 6.35£0.324ah  1.62£0.334a  0.720.05ABab
0.7 6.43:0.394a  1.77:0.10da  0.85:0.054a
FERHR] 0.3 6.11£0.29ABabe 0.97£0.06BCc  0.56 +0.04BCc
0.5 6.46+0.234a  1.25+0.07ABb  0.52£0.07BCc
0.7 5.68+0.17Bc  0.53£0.06Dd  0.47£0.03Ce
RfERAL 5.80£0.20a  0.68+0.04Cc 0.47 £0.03Cc
Al 6.14£0.37a  0.89£0.06Bb  0.620.06Bh
R 6.21:0.49%  1.65:0.3Aa  0.77:0.184a
FERHA] 6.10£0.40a  0.92£0.31Bb  0.51£0.06BCc
Tk 0.1 5.89£0.20b  0.68+0.04Bb  0.46+0.03Bh
0.3 6.14£0.45%h  1.15:0.434a  0.6420.194a
0.5 6.27£0.31a  1.25:0.3Aa 061 £0.104a
0.7 6.02£0.46ab  1.06£0.554  0.650.17Aa
iy 0.583 0.000 0.000
p ik 0.116 0.050 0.640
T x AR 0.000 0.001 0.293

1) %5 F R Bl &8 6 K P & A R Ao 6 KB 4 5 B AR A
TR EE, LA—AMERANEFEE, FEFLREH
(P>0.05,Duncan’s %) ; LA — AR X B 584, = £ 7
MR (P >0.01,Duncan’s i% ).
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6 % oMok L K O F% MR %36 &
2.3.2  RE AR Ao AR T T vE SUAF R fe i [gGL PR T, O REZH AT EL T LR TR S S A R

TgA TgM 9 %v 3R 5 ATLAE A0 U6 AT Y5
IRV T B8 58 AR RO LA L 1eG ik A
PR ZE R (P <0.01) . ARl IR 734, 5 % 1R
ZUAR LG, WL B TRD AR S 100 STV 7 2 0 290 DKl R e B
VAP A% L3 1gG B it i 3 il g i 1 19 11%
43.39% 34.63% (P <0.01). M AR A I5 A1 47 7K S
B YK 0. 3 mg-kg ™ AL I 1gG o B
#:0.7 mg - kg VR N B AL T 11.24% (P <
0. 05) . P £ Al 25 il 7K ~F- 945 T 425 28 18] 0y 2L A 44 1M 7
IgG Tk EZEF AR E(P>0.05).

®5 RERAEAF X IS M 166 IgA IgM /R

BREHTN
Tab.5 Effects of different selenium sources and levels on

serum IgG, IgA, IgM mass concentration of suck-

ling pigs
15 u(ﬁ[@)_/] p/(g'L_])
(mgekg ™) IgG IgA IgM
R4 0.1 6.96+0.40D0e  0.79£0.058d 0.4 £0.04De
Ui 0.3 7.40£0.73De  1.31£0.26Dc  0.72£0.17BCcd
0.5 8.45£1.18Cd  1.55%0.16(Dbe  0.85 £0.09ABhe
0.7 9.27+0.77BChe  1.83£0.10ABCab ~ 0.99 £0.06Aab
GOl 0.3 10.49£0.8842  1.98+0.22ABCa  1.070.17Aa
0.5 10.00£0.58ABah ~ 2.08+0.26ABa  1.05£0. 12Aa
0.7 9.43+0.25ABChe 2.11£0.294a  1.06:0.114a
R AL 0.3 9.52£0.71ABChe 1.63£0.42BCDbc 0,99 0. 35Aab
0.5 9.59+1.06ABbe  1.87£0.53ABCab  1.02 £0. 14Aab
0.7 9.00£0.59ABbe  1.97£0.12ABCa 0.9 0. 10CDde
TR 6.96+0.40C0  0.79£0.05¢d 0.4 £0.04Ce
Mgl 8.29+1.16Bc  1.53£0.30Bc 0.8 £0.17Bb
Pk 9.08+0.74A  2.06:0.254a  1.06:0.134a
FEEHAL 9.37:0.83Ah  1.840.39Ab  0.89£0.29Bb
TkE 0.1 6.96:0.408b  0.7920.05Cc 0.4 %0.04Bb
0.3 9.19:1.51Aa  1.580.42Bb  0.9320.29Aa
0.5 9.42+1.09Aa  1.84:0.40ABa  0.99:0.144a
0.7 9.22:0.5A  1.9:0.2Aa  0.8820.23Aa
iR 0.000 0.000 0.000
P kT 0.479 0.000 0.062
R x AT 0.000 0.207 0.000

1) 53 T R Bl 5 R | A% K T B A% R Fe Al K T 09 X Z A A
THRNHMEE, LE— MR N B FEE T EFAEF
(P>0.05, Duncan's i) LA — AR K5 F 84, 7 £ #
AR EZE(P>0.01,Duncan’s 3% ).

Hi & 5 n) UL, 6 Y Al 7K SF- 6 i FL AT 4 i i
TgA Jot f 9 BE A 52 W il 1 25 (P < 0. 01) . DAAS [ il
http://xuebao.scau.edu.cn

B GRS R B ARG 2H AT LT TgA B TR B )
B ST 93.67% .160.75% . 132.91% (P <
0.01). IR AT 7K ~F- & , 0 ZLAF 3% 1L TgA i &
e 5 I 2 B o) AR TG 7K SF- B4 38 i B R, AT S
0 0.5 mg-kg ' HE AUAF A 0T TeA Rk
JE B TR I ik 0.3 mg - kg™ HF R R T 16.45%
(P <0.05) ; WG AN K - , B RF 0. 7 mg-kg ™
s hn 2 41 0 2L AT 48 03 IgA B s Wk B L 0.3
mg-kg " WA N 43R T 20.86% (P <0.05) , 5
0.5 mg-kg MR INERAZEFARE(P>0.05).

FHE S n] DL I Al Y50 RARG 7K S 19 38 B AR X
I ZLAT 4 LY TeM o 2 vk B 2 i f 3 (P < 0. 01).
MR , 5 %65 R ZEL AR FE , SV 7 A 4 94 oK
ZH RN B0 2 R L AT A LTS LM B i Wk B o3 ) 4 v
T790.91% .140.91% ,102.27% (P <0.01) ; DG 5
K& WA FRENZH H , AT 56 0L TgM ot ik i
W G 7K S B4 e 1 85, 0. 7 mg - keg ™ TG VR M A 2L A
BEFT 0.3 mg-kg WAL (P <0.01) ;44
T2 H , 200 7K ST U8 2 AL AT 5 I TgM oL & ik B
ZRAREE(P>0.05) ; BEREG 0. 7 mg-kg ™ Al 7 il
BT 1gM BB % i b 0.5 mg - kg ™' Hiff
PRI ZHAIG 42. 16% (P <0.01) ,0. 5 mg-kg ™' AER AN
HH50.3 mg-kg "WHRMBEAE TR EELF (P>
0.05).

3 SR

3.1 AEMENFEEESERRMIE FREERYE
E: A

NRERS I o 1 78 BH 0, (R 3 B Ak T e
R B B BRI e I LR B 2
TE— @R a2 i LA . Sl R B e /N g v 2
BB, SR, FEAR A2 5 DURR. SR, 1 B
AR ZP KA U] LA 3 3 g 64 77 53 i g B e ML AR T
WOR T, I e s T IC AL , B B A R A B 5
PR NS 477 BA & DG RE SR AN 5 57, O ELRE AT Al
T RERE A SR & R Y A ) 2 D RED . FE AR
Je I R AN 3 o i 2 5 B el L T A BT
PRI RS HR W A1 5 1 pU S AL BE T oA PL B A
FAFRRICR . ATBFTEE A ARESE A K 3 S R A
AR, IR 0. 15 mg-kg ™ ATHLAG (FANEERE) SN
ST, MR HLAE KP4 ] 0.3 mg-kg ™' 1,
BERE VRN 2 B 2 (T 5 A B 2 (ke 81
T RIS R W, 5 ICHLA A L, 2555 1
WEO. 5 mg-kg ™" i REAM AE 4% Il 35 B2 w5 T 05 474 A
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MR T, A5 AN RV PR I8 L B A P BE | HUBR IR R A T 82 I RE A 52 7

e (P <0.01) , X5 ) A 65 o i, T Bl
A — 5 B 1 . AR R 06 45 2R 55 R N B ST A
A5 AR FE 1, B4 TRDRR S o BT L 40 K G 2 T 4
E HUEICHY A s iy, H 0.5 mg-kg ™ EERERR AT $2
AT T s o L G T X H B BT AR, W] D
LTRSS (85 d) BN 2L, B1AE H O b 3% in 1
A A F R LA K & & R4 00 A A7 5 A
PEBE.
3.2 AEWIFEFAK XTI | EL T miE R R
BRI K RN
G2 R AR i 2 IOt AL 1 ID-1) 1 32 2 4 g
B3, ID-T 45 1 5 MUK AR AR R (T, B3 7. ID-1
FEAFET I B, gefifb T, AL A8 s
PRSI TS s S A K 32 B, HA T AE R i
PRI E A AN A K R B R R A R A
R Y. B S OV TSR R REIR T T,
] Ty WAL RS , g T, TR T, L7t R
SEURAH AR N 0.3 ~ 1.0 mg-kg ™' B, 44 KA
AL T % MR MY T, B VR B R R T AN
FREAZH (P <0.05) , MM ¥E T, Jot i vk BE I 251K T A
BREMZH (P <0.05) . Z8 i 251 i3l , 77 26 2 A e o
TN AT B R A R M 0.1 mg - kg™, 7RI IR 30
F160 d B, 5l e £ 38 96 2 R0 IV A 2 438 96 4 1l 2%
T, Jorfa v B A b 25 8 T X REZH (P < 0.01) , I 3¢
T, JoUa e B I 2 sl b 25 1K T % R4 (P < 0. 05 1§,
P <0.01) ,{H-55 8300 746 152 0 X 56 2H A L G i 3 22
S(P>0.05). $bAh, A W58 R, BRI R s
AT RE L AP AT S AR, T 40 A G R R A A h 4
A PN W A5 SR A, R AR S o 40 K G s e B
il , 2L FP T 5 v AN I S A R A 4L, T R M AT
WA AT 45 R W 5 X BB A L
STV 76 T A 2L e G 2L 0 4 KA 2 R0 LY T
Wk BE Ay HE 5 10. 47% 4. T6% F1129. 52% , 44 KAiliZH
3% T, BT BEREAR T 24. 71% (P <0.01) ; [F]Hf4)
KA 20 A7 %5 Mg T, BTk vk EERCAT B A4 = T
26.50% (P < 0.01), T, J1 & ik B Xt 0 B AR T
26.52% (P <0.01) , 45 B 57 0 455 i3RaE A4
3.3 A EEREANGKE T B L F I R R AR
Eap=Al

KT R W, i e 2 5 & & MUK S e bl
RELL LA AR R R T R R 2 K G R 4R
EFRETUEALE Y PR RE AR e
JE AR SEHLAR S e L RE. A o] 0 3R i B B A
PR 4T L B0 R AR E 40 B %) 34 3 I 8 s A
F BRI A B, B2 8 e RN bR 3 40 i 7 A=

LA DR i 3R 11 (PR ) 2 AR s 1 G 5
TF5% 2% LTS B oR) 5 H 328 BR 2R 11 AT e, 28 R LA 1)
PO B SRR e L AN A RS AR B
B St T A0 ARAE G SO P ) b R RE SEAE F A AN R
SR, FE— R 0 i B ] Bl W 0 A 22 43 SR )
R PR (R T R EL 4 ( Te ) R385 Fi 1L, 32
5 AR (NK) 3 e

Julian 251" JIE A BRI FEL VR o0 S0 6 755 T L2 4R
LT P TgG T B (4% 32 . Fa) R 4R Tt 34 58 1 1
H K B 200 i ) 2 A R R A B S T B
2 S PN ORI S W B TE R I, 4R A
TR 2H /N B 40 L 6 8 T B L R VA 328 ) 18 R A
20 A T i T S T v TSIV R e 4% 5 R 4 A
WA RE T RE JC A AR AL, SR 9 KA X /) B A )
BEAT I S P VRS P B R R, A RS AR
H40.2.0.3.0.4.0.5 mg-kg "B, g4 A 4 1
IgG IgM Joi da v 3 b 385 v T X 2 1 AL R ST G i
BHAL(P <0.05). T FIREE" 7E e s A 745 Db vh R
I RATG | - A R0 IV 5 0 3 A0S U, 259 43 51 LA
0.1.0.3.0.5 mg-kg '3 AN/AKFAN, 25 500 . i
1 IgA TG IgM 1 C3 (i e BE4 L) 0. 5 mg-kg ™'
SOEP STIETR =S R T = a4 B S TN 3 S T R
PN 0.1 mg- ke WRIMEA, BFE ST 0.5
mg - kg " (1 I7 675 7R G 2E B % HE 2. 04 S 4TS BT 2
UL G AR v S OB X BRI A% A e g R bR A 4R e AR
FH , FLIERF A A A FH A SR 4 0 A i 0 B 1 Sl e e
SO TR R A 0. 6 mg - kg T Y, BE TS H
R BHA FE ARG s 135 1eG  IgA Al IgM i itk
JEPE R SRR R R ) iR LT R
& LT ) 28 d, PHYERYRIKF] 100% . ARG
B AR ZE BEAE M TgA TgM 5T vk B 1235 =
T 2L | STV A7 i 8 2L R R G 2 5 STV G R | 4 oK
T R G 2Ll 7L A5 10T T2G IgA TgM Joi 2 I
B 2 e T X R Horp s g ok Al 0.3 ~ 0.7
mg-kg ™ A RO T FL AR SE R 4 Y 10T 1eG
TgA JTgM Fuiif i, ARG 45 3 5 T A 4™ #it
W ORI SE 4 R A — B, AR G | 0 KTl 1
RERR T 32 v 4 1) G 92 D) e 7 1T RE R 21 R 4T I A
S, FLGORATE A R0 T B -G R ST A6 7 .
3.4 £

AU S SR A R mP S T e B R s 4 v B
W TR, Horh 0.5 mg-kg ™ AR I A 1 B 6
BRI A FLIVIRE R 1) R v 8 o I 76 1 i 4 K
il TR B, X6 4 v 9 LB B 5 R LA A I v
T3 [ vk B K f 28 D) RE 4 g ke 21— 2 7, (AN []

http://xuebao.scau.edu.cn



8 LSO T A NI S O %536 %
FRATT YR [R5 SR 22 K, TR AN 0.5 mg kg ™" KAfixT§2 [13] 581, IEIM. x5 2R FLIR S AL 805 FUIR S e Dl i
P FL AR L AT 4 I R T3 5 v R R A WP ALY ] SR TReE4,2014,26(3) :557-564.
U, FERGSR A S T T, AN KA T B RE A W AR gy, (14 MRROG MRS R XRER 25, ANTRIA JEGH B 0 4 2B 1
0.3 ~0.7 mg-kg~ TR (. Rl LT FLR A R R & RO [ D). 74
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