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Effect of Selenium Source and Level in Diets on Spleen Selenium

Content and Immune Function of Laying Hen

PAN Cui-ling, HUANG Ke-he" ,ZHAO Yu-xin,CHEN Fu,JIAO Miao,RAQO Jing-jing
(Institute of Nutritional and Metabolic Disorders in Domestic Animals and Fowls ,

College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Se sources (Se-enriched probiotics, SP and sodium selenite, SS)were added into basal
diet at 0.2, 0.5 and 1.0 mg/kg of Se. Feeding test lasted for 35 days. The results showed that
the addition of either SS or SP significantly increased Se content in spleen. With an increase of the
supplemental Se level, the Se content in spleen had a significant increase. Supplemental SP had a
more significant action to increase Se content in spleen than SS. On days 14, supplemental Se
from either SS or SP significantly promoted the T lymphocyte transformation in hen peripheral
blood. With supplemental Se level increase, the T lymphocyte transformation were increased. On
days 14 and 28, supplemental Se from either SS or SP significantly increased the plasma IL.-2 level
of hen. With supplemental Se level increase and the extension of experiment duration, the plasma
IL-2 level also significantly increased. On days 28, there was a more significant increase in the
plasma IL.-2 level of hens fed by SP than that of hens fed by SS. The conclusion is that supple-
mental Se from either SS or SP significantly increased Se content in spleen, significantly promoted
immune function of hen. With supplemental Se level increase, the effect was better. With the ex-

tension of experiment duration, supplemental SP had a better effect than SS.
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Table 1 Ingredients and nutrient levels of basal diet %

Ji4r Ingredient

& i Content

B 27K Nutrient level

F % Corn 65.0

K& Soybean meal 9.0

%k iz Bran 2.0

B4 Clover 5.6

i fy Fish meal(55.5% CP) 8.0
H# Bone powder 1.0
b Salt 0. 35

#i 4 &£ Vitamin! 0.05
iR e & Trace mineral® 1.0
1)K f1 Limestone 8.0

RMRE/ (M /kg) ME 11.59
#l&E 14 Crude protein(CP) 15.4
F 4T 4k Crude fibre 3.6
R Lysine 0.75

E % R Methionine 0.31

e &R Cystine 0.24

5 Calcium 3.54

# Phosphorus 0.74

i/ (mg/kg) Selenium 0.15

LY F LA kg HRRERAN 4B A 12 000 TUL 4E4: % Ds 3 000 TU, 482E % E 20 TU, 44 % K 2 mg. 484 % By, 0. 015 mg,
AAEZEB 1.5 mg, R 4.5 mg, EAE B 3.0 mg, EAE HO.1 mg, R 0.5 mg, AR 20 mg,iZ R 10. 0 mg; *. f{EIT
P kg HMRESIN 4L 60. 0 mg, %% 50. 0 mg, &k 25. 00 mg.4d 5.0 mg, Ml 0.5 mg

'. The vitamins provided(per kg diet ): VA 12 000 IU, VD; 3 000 IU, VE 20 IU, menadione 2 mg, VB, 0. 015 mg, VB, 1.5

mg., riboflavin 4. 5 mg, pyridoxine 3.0 mg, biotin 0. 1 mg, folacin 0. 5 mg, niacin 20 mg, pantothenic acid 10. 0 mg; *. The

trace minerals provided(per kg diet): Mn 60. 0 mg, Zn 50.0 mg, Fe 25.00 mg, Cu 5.0 mg, 1 0.5 mg
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K SPSS 13. 0 B4R A7 8l e it o0 A T A
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way ANOVA b & % 41 6] M 56 38 05 1 22 55
Two-way ANOVA K 55 A J5 F1 7K - 1) 32 850 0 LA K
PR (] 1 28 BN o 2R FH B /)N J 354 25 1 (LSD) Xof
255 B E BT ZE L.

2 H#REHSW

2.1 FREFER K X E G B A & 2 i 5 0
A 305 AT 7K Y- Ao 28 X6 e e G 5 4 4 A W

Wi (P<Z0. 01, T A Y58 A1 7K - 22 o] B4 58 1 A4 ) % i

JETI 5 e A S B (P>>0. 05), % 2 7,

NN SP sk SS ) AR B R AN 7 o3 B A B4 Y

9 36.85% (P<C0.01) Hl 28. 60% (P<C0.01) .43
s A 35.29% (P<C0. 01) 1 27.13% (P
<<0.01), H#Sin SP ) 25 4% JBL R Al 5 i 8¢ SS 1Y 1
6. 42% (P<C0.05), [l 5 Aiff ¥ Jin 7K S 169 7 &5 9 Jm
SP 1) £ X [ JE A0 55 S AR R BT — K OF 41
9. 80% (P<C0.05) 1 11. 90 % (P<0. 05) , T ¥ I SS
F18) 8 X LU A 5 et AR O R AT — K 4L 5 9. 24 %%
(P<<0.05) 1 17. 85% (P<<0.01),
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G Y5 NG 7K 7 X 35 A0 R i T 3bk E 240 i 34 4
G W 2 5 (P <<0. 01) , HLA U5 F1 K F 19 38
L ONE R EE G AR JE I T E A4 9 A A AR Y
R (P<<0.01), L5 3,

AN BRI M ACE AR R 5 14 R H
ARG 0. 2 mg/kg 3L R AN I, %5 m SP A1 SS
AR XSG AP JE I T 9k B 40 B 5% 1k 9 OD {H 43 ) bb X
WL R 25 A AL 8 27.10% (P<C0.01),22.52%
(P<C0.01) F149.53% (P<C0.01),44.14% (P <<
0.01), LU SS WG AP 1M T 9tk B 40 i 5% 4k 1
OD {HET N SY 15 17.65% (P<C0. 05) ; 1 %8 hn
i A DA R R AG A0 R I T 3k B A0 M % AR i OD B g
oot BRZH (1 5 3. 74 % (P>>0.05)
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Table 2 Effect of Se source and level on Se of spleen in hen (wet weight basis) (n=10)

T AR 5 5/ (mg/kg)  Se content in spleen

b B il Y5 1l 78 7K -/ (mg/ kg)

Treatment Se source Supplemental Se level AR (I
Se source and level' Se source’
! - 0 0.52140. 013" 0.52140.013*
2 W p 0 0.52740. 008 0.527£0.008*
3 s Sp 0.2 0. 64340. 009"
4 s SP 0.5 0. 706 0. 005"
o “sm sp Lo 0.790+0. 006™ 0.713+0. 017%
6 i ss 0.2 0.595+0. 0094
7 #m Ss 0.5 0.65040.012"% 0.67040.019%
8 YIRS 1.0 0. 76640, 008™
iJ& Se source P=0.000
fifi 7K 3F Se level P=0. 000
T P X 1l 7K Se source X Se level P=0.081

IRl — 31 (¥ BB R B /NS T R AN [R) 25 22 5 3 (P<C0. 05) , B B KB FREAN [R5 22 i 3 (P<<0. 01, R R, ' 2 5 A~
T EME . B EE R A 28 RS2 2 HOGURUIE :°. AT IG5 28 K Jir A A 19 7 24 {8

The value within a column with different lowercases superscripts are significantly different (P<C0.05), with different capital
cases superscripts are significantly different (P<C0. 01),The same as below. '. The data are means of five replicates, two hens
per replicate were slaughtered on day 28 of the experiment, and then spleens sampled;”. The data are means of all samples in

each source

®3 TEWERMKFEFEGSEM T #EHEELH N

Table 3 Effect of selenium source and level on the T lymphocyte transformation of hen peripheral blood

THEZMA OD{E The OD of the T lymphocyte

b B i 5 Al 78 sk -/ (mg/kg) - —
Treatment Se source Supplemental Se level BRAKF R
Se source and level' Se source’
1 — 0 0.107 £0.003* 0.107 £0.003*
2 w~n P 0 0.1110. 003" 0.111£0.003"
3 SP 0.2 0.11540. 00228
4 SP 0.5 0.12640.002" 0.13640.004"
B SP 1.0 0.16840. 005"
6 SS 0.2 0.153£0. 006
7 SS 0.5 0.16340. 005 0.16040. 003"
8 SS 1.0 0.164£0. 003
5 J8 Se source P=0.000
fifi 7K 37 Se level P=0.000
Tl 5 X JK - Se source X Se level P=0.000

LR SAEEMTHE.GEEERKNE 14 KT 2 RS MAE . RS 14 KRBT AR SR ODE
', The data are means of five replicates., the bloods of two hens per replicate were collected on day 14 of the experiment;*. The

data are means of all samples” OD values in each source

bifi 5 G 4% 7K 7 19 T v B SP i 8RS A JE SS Y XS A1 FE I T bk B 40 B 5% 4k 1 OD {8 4K Wk 4
1T 920 B 4 4k i OD (AR WA BT — K 41 55 Bi— K485 6.54% (P<<0.05) f1 0.61% (P>
13.51% (P<C0.05) fl 33.33% (P<C0.01); M ¥ 0.05),
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SR IS I E] s P=0. 000 5 Al§ . > Al§ 7K - > 32k 36 B [
P=0. 140,

N2 R (14 % 0 7K P G 5 R 56 5 ) ) 2 XS
M3 1L-2 K- 34964 1 8 25 52 i (P<<0. 01) , FLAN J4
S5R 6 i ) 6 B 0 I3 TL-2 K V- B 5% W FE AR 4 AS
HN(P<<0.01), fENER A 14 K, 5% B4 AH
oL N SS AR SP 4 8 X9 1 3% 1L-2 # K F-4y
S EEXF B 23. 7% C P<<0. 01 H1 17. 44 % ( P<<
0. 05) , MIAS N 4 A= B A9 20 350 1l 3 TL-2 (Y 7K F- B
Fex BRZH 5 2. 37% C P>>0.05) 5 54 A2 B AH 1L,
NN SS W ALFIER I SP ) 41 B G i 3K T1L-2 1 K -
A3 90 FE 35 2 B 2H 5 20. 85 % (P<<0. 01) il 14. 72 % (
P<C0. 05) & /i SS (1 402 1 3% TL-2 1 7K P AL
Jn SP A 5. 34 % ( P>>0.05), MAEIRIR 4R 28
KGR AR B0 SS BYLL AT i SP 0 41 &
X137 TL-2 9 7K SF- 43 50 He 6 B AL 5 40. 8226 ( P<<
0. 01) 1 58. 69% ( P<C0.01) , ¥R Il 25 AE B 1) 20 26 X%
M3 1L-2 K H XS B2 v 11. 90 % ( P<<0.05);
535 A LA EL 0 SS B FIES N SP ) 21 B Y
I3 TL-2 (7K SF-43 51 b 25 28 B 4L 25. 8426 ( P<<
0. 01)F1 41. 82% ( P<C0.01), T ¥ fin SS (4 21 & X
2% TL-2 B KSR I SP 4k 11. 27 % ( P<<
0.05), H.BRXF IR Ah, Ho 3 2H (o A= 4 s
SS WZHFIGS N SP (1 4D 76150 55 28 K B i) 2R A IfiL
HL-2 KPR 25 14 K I AR . 45 40 19 TL-2
K 10,64 % ( P<<0.05),15.21% (P<<0. 01) Al
36.77%( P<<0.0D), WA 1,

AN SEAI R L A A S 0 K P A 5 I ] 2 X
I3 TL-2 7K 34945 1 2 2 i 52 i (P<<0. 01) , HL Al
S K5 g 1) X 2 X8 1M TL-2 7K P 1 52 Wil
FEAELE S H AR (P<<0.01), 4Afi7E 0.2.,0.5.1.0
mg/kg R INACE B A28 158 14 K, B0 Il 9%
IL-2 B 7K S 4 9] Eb AS Jin il 4 #9 8. 53 % (P <<
0.05).,18.80% (P<C0.01) H1 30.05% (P<C0.01);
MAER S 55 28 K, HE XS I 3 TL-2 /9 7K 423 0 b
ARG 4 Y 18.52% (P<C0.01),33.35% (P<<
0.01) F172.24% (P<C0.01), H & A w41 4h . &
XM HE TL-2 A AR 1 55 28 R 14 K

337 @ XA
5 3.0F @ A2

B 7 ISPZH
Be suhissal
Aa

S 2.5+

Y M IZIL-200 7K F/(ng/mL)
lasma IL-2 level of h

14d 28d

K% FIrbn/hGE 6 R 35 22 5 1 3% (P<<0. 05) . 4R K
G E] # 2 R R B3 (P<<0. 01), T &l [H]

Columns with different lowercases are significantly dif-
ferent (P<C0.05), with different capital cases are ex-
treme significantly different (P<C0.01). The same in
following figure

1 ANEMHIEXES DR IL-2 K F§ 0

Fig. 1 Effect of selenium source in hen diets on the

plasma IL-2 level of hen

FF F14) A 0L A7 % o 7K S 41 #4515, 6726 (P<<0.01)
18.89% (P<<0.01) #1 40.28% (P<C0.01), #4p,
Wil 5 05 0 0 KT B R AR A 14 R RN I
HWAL-2 [ KRR I 3 8 (P<C0. 05) , T AE 5T 28
KNG I3 TL-2 19 K AR AR i 2 Tt i (P <
0.01), W& 2,

40 _
3sh 8 AR
: B 0.2
3.0k 0.5
o

2.5+ BCed

2.0 Aa ABb

o

...

1.5
1.0

A M IZIL-200 7K F/(ng/mL)
Plasma IL-2 level of hen

N

14d 28d

2 AEFKF X EG MR IL-2 7K F B &0
Fig. 2 Effect of selenium level in hen diets on the plas-

ma IL-2 level of hen
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N o FE BT B A KA G

T Ah ARG I K B G RN K P %o 2R XS A1 ] o
T 9bk B8 40 e 3 5 1) B2 W A TR B B E I S BN . T
R H S 14 K, 4% 00 SP i, B 25 A6 78 hn 7K SF Y
B — U TH S UG A JE I T bk B 40 A 55 £k 24 3 T
TS A0 SS W) o B & 5 38 K P 9 5 — It e s B
A 0.5 mg/kg WMIKFEL 0. 2 mg/kg 7KK 1Y
A AP JE I T b E 40 B A B A R . X 4R,
T — 7€ B 056 I E] P L SS a0k B 4 i i % 1k A
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IPAEAEE — B8N . HAT RE R P FF i —
B IHRER
3.3 AEWEIRERFAKEIZEG MR IL-2 7K F 520

TL-2 7K1 i A T LA s e L A4 1) 4 52 AL R, 4
S92 A0 B S K AR IR T e B IR A K P
TR B ) 6 X M T2 AKOF 276 4 B 1 B
L PR R 2 (8] 25 X I 2% T2 7K SF (1) 52 Wi 35 47
TEAE .35 W38 H AN .

HM P 0.2 mg/kg B LA E Y SS 8 SP
A N 4 B 4 3 b 4 o JE UG I 2R TL-2 (K F . X S

R A UARSE Y SS I SP 4 BE B AT A% i3k b
IL-2 /KP4 SR A — B0, HL Bl A& Al S i 7K S 19
F— W TF i RS I TL-2 1K A 354 2 b 7
o ) Hsf I A T T ) L R Y B — S S K
L HERG I TL-2 B KA 2 Tt e BT
R V1R RS R i A KT 1) T e RS . AT RE Y
HUBE 2006 308 1 2 0 T 9k 50 40 i %) 345 £ 38 5, A i 184
T IL-2 (943 W .

ARWFFE IR KB AR IS AT 2 J8 L SS X 8 XS i
FAL-2 WEmie SP 5L # . X — M S SS f1 SP
Xof 2 X A1 Ji i v B 248 2 A 1 52 e B0 A AE — B T
FEIR B 0 )5 2 J8 H AL 35 b A3 7 4 Bl SPr BOAR
XHETR B A 56 1] ZE K, USSP A ER I SS
Al B0 2 M B RS I TL-2 (KT, X T RE £ B Y
BT SP 1) T Ak W0 75 B 1A G

T3 A ARG Y 2 BB VR i SS B SP 4 #%
U0 25 25 B RE S P R N I Y TL-2 KPR
Iz A B R AR R IR 1Y T 2 JR I A AR v AR Il 2R
1L-2 {978 AR A A 2 8 X 2R XS i 5% T1-2 iy 7K
WA R L X — AR Ak S T AT AE I Y H
2 JARE AR JE I T 96k B 240 B 2 Ak 1 52 e 45 SR A — 2
XHER DT Ik O 20 i 75 52 S0 40 J5 0 0 ) B 7 A
B VR FERG I AFTE T AT K= 40 A3 4 o DA i B
W2 1L-2; @ %5 A4 B A TL-2 7K - (4 5% 0 7 R o 22
TR — B A I ) L 5 2 25 55 AR T A AR PN Y 3 N
TE R BT A OG . LR HEAE T B PILBE W] 2l ot
HE G R AR B K E A/ B0 HE IR T A )
b, AT A 2 AL TL-2 7K i 48 . QX 1L-2
KOV (5 W LA T 35 AR TR . X LS TE S
FHIEWF 5T A (R B

A 5T 25 T 0 T REMLEI A « 7E — 5 i [E) B L LA
XSS A R I A A B T 1 )R RN ST 37 G A R
{18 BRI T X6 SP A ) 35 fh W AT 458 18 ket L 1 D 4B
S AS 200 0 A ) B A T R A LE A R Y K
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