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Hfect of W-3/ wW-6 polyunsaturated fatty acid with
dfferent ratio on interleukin-2 level and IFN-y
gene expresson in spleen of laying hens

Xia Zhaogang, Guo Yuming
(College of Animd Science and Technology , China Agricuturad Universty , Beijing 100094 , China)

Abstract Sxty 40-week old laying hens were used to study the effect of detary dfferent ratio ofw-3/w-6 polyunsatu-
rated fatty acid on Intefleukin-2 Level , splenocyte membrane fatty acid compostion and IFNY gene expresson levd in
spleen of layers. Results showed that IL-2 level in spleen of laying hens fed diet with high n-3/ n-6 PUFA ratio was
lower (P <0.10) thaninlaying hensfed with low n-3/ n-6 PUFA ratio. Solenocyte membrane fatty acid composition
was dfected by detary PUFA compostion. High n-3/ n-6 PUFA ratio decreased spleen IFNY mRNA level. These re-
sults suggest that dfferent PUFA ratio modulate immune responses viainfluencing cytokine mRNA level and splenocyte

membrane fatty acid compostion.
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Table 1 Gonmpostion and nutrient level of diets
K \iE1300 a I;qsz K \iE1300 - iqs;
63.29 43.50 43.50 0.02 0.02 0.02
0 8.00 8.00 0.20 0.20 0.20
25.85 26.80 26.80 0.02 0.02 0.02
0 4.70 4.70
0 4.38 0 (M3- kg™ %) 11.48 11.50 11.48
0 1.62 6.00 I % 16.51 16.52 16.51
8.80 8.76 8.76 I % 0.39 0.39 0.39
1.35 1.40 1.40 | % 0.81 0.82 0.82
0.30 0.35 0.35 | % 3.50 3.50 3.50
0.12 0.14 0.14 I % 0.34 0.35 0.35
0.05 0.10 0.10
(mykg™Y) : QU6 Fe60 Mn60 Zn50 S 0.15 10.35
ky VA 10800 IU VD32 160 IU;(mg-kg ) VE6.5 VKs1.0 VB10.4 VB,5 VB, 6 0.1 7 5
1.3 IL-2 ,
4 :
mg 2(L-2)  ng-mg™*
g 1nm (pH7.4) ,
IL-2 1.4
(] 4 Hark’ s ,
9 :
Table 2 Fity acids compostion of oils Hank’ s 2 3
added to laying hens diets % 5 Hank’ s '
80 ,
16 0 20.26 11.62 ( : 1.077)
16 1 9.43 0.15 , [6]
180 4.2 2.05 - ( 2 1)
18 1 19.69 31.23 N ,
18 2n6 1.83 52.06
18 3n3 1.69 1.02 2.5m
201 6.28 0.27 ( : 10 1)2 m_
20 46 0.10 0.28 (C19) 0.5nl,80 2 h, 6 %
22 513 17.49 — Ko OO 2.5m . 2
22 63 18.97 0.31
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1.5 IFNY mRNA RT-PCR T ,
1.5.1 RNA 50 100 ng , 7]
, IL-2 3
Trizol (Gboo ) RNA , IL-2 n-3/ -6 PUFA
1.5.2 (RT) FCR BVIBL/ , PUFA
DDBJ/ GenBank CHIRNY 5.0 IL-2 (P<0.05) ,
) 3/ m6 PUFA , 3/ m6 PUFA
CHIRNY (420 bp) : IL-2 , Friedman
: 5-AACTTGITTGTTCTGICCGT-3 , 3 PUFA
. 5-CACCAGCTTCTGIAAGATGS3 IL-2 [8] :
,  TE Bufer 50 pmol - \
pL? ,
2dg RNA 20 nol d(T)10 , 80 , ,
5min, 10 U AMV bufer, dNTPO.5
mmol- L™, 20pL . 42
3 PUFA
60 mn,95 5 mn 2UL IL-2 IFNY mRNA
PCR Table 3 Hfectsdf dietary PUFA ratioson IL-2 concentration
and IFNFYY mRNA levd of gleen tissue
1.5.3 PCR . RNA .
IL-2 / (ng-mg “prot.) IANY mRNA/ %
65 10 min, ’ CK 1.736 £0.29 a 20.665%2.438 a
R 8UL ( 2Mg) ,Buk Frg Srand 11 1.992+0.401ab  24.806+2.000 b
CDNA Reection Mi SUL ,DTT 1HL ,Pd (N) 6L, 132 2.682+£0.597 b 28.164+2.028 b
5L ;
, 110 x Buffer 5L ,dNTP 4L (P<0.05)
3UL ,DrPL 1YL ,Dp2 1ML ,DW, 35UL ,
50ML 98 5mn,  1pL Ex TagDNA 2.2 IFNY mRNA
: S0ML \
194 1 min,53 1 mn,72 ;
1 mn 32 . T2 10 min ) RNA
1.5.4 PCR 10uL PCR o FUFA
2% 80 40 mv 40 min RNA RT-FCR,
I 1
age Magter VDS 1
, 3/ 6 PUFA
1.6 IANFY mMRNA 3/ m6
EXCH PS5 10.0 FUFA ,
ANOV , DUNCAN IL-2 IL-2 1Ay
TNF T Thy ,
T Thy
2 IL-4 IL-5 IL-6 IL-10, , B
2.1 IL-2
IL-2 , T
Th , T B Thy/ Thy
IL-2 IL-10
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, [12] EPA '
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— )
Table 4 Hfectsd dietary PFUFA rdioson faty acids
conmpostion of golenocytes membrane
1 PUFA MRNA
RTPCR CK 11VE300 1 32VE300
Fg.1 RTRCR produdtsfrom spleen C14 0 0.21ab 0.25b 0.18a  0.01
IMFY MRNA o laying hens C16 0 15.59 ¢ 8.29b 5.06a 1.10
1 n3l m6 ;2 , C17 0 0.12a 0.57 bc 0.47b  0.01
3 n3l m6 ; (n=3) C18 0 7.36¢C 6.20 b 3.26a 0.45
Cl90 38.73a 65.59b 80.21c  4.31
FUFA 240 0.18ab 0.28b 0.11a 0.01
: Cl14 1 1.19 a 0.38a 0.25a 0.02
m3 PUFA , IAN-Y C16 1 0.28a 1.37b 0.75ab 0.10
mRNA (2 4] , Cl81  22.44d 9.49 b 5.9%a 173
FUFA , c24 1 1.04b 1.37b 0.50a 0.14
™NF -1 -6 , C18 2 11.69 d 5.35 hc 3.72ab 0.88
C18 3 0.54 b 0.09a 0.18a 0.06
[13] c2 5 0.16 a 0.32b 0.17a 0.03
c22 6 0.32ab 0.62¢ 0.28ab 0.04
IRy mRNA TFA 62.24a 81.17b 89.28¢c 2.82
' ' SMUFA  25.06c  12.69 b 7.48a 1.88
; ; SRUFA(m6) 11.69d 5.35 hc 3.72ab 0.88
\ SRUFA(m3) 0.10c 1.03¢c 0.57b  0.09
, , T (r6)/Z (r3) 11.38 a 5.22a 6.47ab 0.85
2.3 ’
4 , 3/ nr
6PUFA , 3/ 6
3 PUFA 3/ m6 s
, 6 PUFA )
3/ 6 2 VE
, Méel uzzi [14] ,
5-6 m3FUFA 6 VE 3 FUFA
FUFA , 3 PUFA (161
m6 PUFA , VE
, 3 PUFA n3/ n6
DHA EPA
, EPA  DHA 3
,Qossgnani 3/ 6 FUFA



5 : w-3/w-6 FUFA

2 Y 97

[1]

(2]

(3]

[4]

[5]

(6]

[7]

IL-2 ;
FUFA ; IA\Y
PUFA
PUFA
FUFA

[M]. ,
. : ,2003
Figche KL, Anderon M, Feng C. Gonpostion of eicos
gpentaenoic acid and docosahexaeroic acid inpair murine in-
terleukin-12 and inteferony in vitro [J]. Journd o Irfec
tious Dieases, 2000 ,182:54 61
Figche KL , Byrge M, Feng C. Dietary omeger3 polyunsat-
urated fatty acids from fish oil reduce interleukin-12 and in-
terferon-gamma production in mice [J]. Immurology Letters,
1999 ,167 173
McMurray D N, Jolly C A, Chepkin R S. Hfects of ditary
n-3faty acidson T cdl activation and T cel receptor-medi-
ated dgnding in a murine nodd [J]. J Irfectious Diseases
2000,182:S103 107
, , . -2
[J]. ,1996 ,2:2

[D]. ,2000
Matsushita K, Fiiwara H, Masunoto T, et d. Interleukin 2

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

mediaed gomh o leukemia cdl in lymp nodes o paients
with acute- T cdl leukemia/ lynphoma [J]. Leuk Res, 1996 ,
20 (2) 135 139

Fiedman A, Sklan D. Hfect o dietary fatty acids on anti-
body production and fatty acid conpodtion o lynmphoid in
broiler chicks [J]. Poultry Si, 1995, 74:1463 1469

[D]. 2001
Y [D].
2001
, , . [J1.
2002 11:50 52
L-10 IRy [3].
,2002,1:28 30
[J]. 1995, 5:
261 262

Meuzz A, Srii F, Marfreda G, e d. Hfectsd dietary vi-
tamn Eon the quaity of table eggs enriched with n-3 long-
chanfaty acids [J]. Poutry Si ,2000,79:539 545
Gosdgnani L, Sartindli M, Snonetti S, et d. Incorporation
o 3 PUFA into hen egg yolk lipids. 11: Sructurd andyds
o triacylgycerols, phogphatidycholines, and phogphatid
lyetharolamines [J]. J Food i, VI(3) :293 305

Lynch P B. Vitamn E in livesock feeding. Symposum on
vitamin E and meat qudity [C]. Qork, Irdand. Universty of
ollege, 1994



