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Effects of Full-Fat Flax Seed, ¢-Tocopherol and Selenium on
the Expression of Cell Surface Antigen of Broiler Chickens

Ch. N. Ahn', H. S. Chael, J. S. Moon?, D. W. Kim!, M. S. Kwon® and B. S. Park®
!National Livestock Research Institute, 564, Omokchun-Dong, Kwonsun, Suwon, Korea, 441 -350
National Veterinary Research & Quarantine Service, 480 Anyang-6dong, Manan-gu, Anyang, Kyonggido, Republic of Korea, 430-016
3College of Animal Agriculture, Kangwon National University, 192-1, Hyoja2-Dong, Chunchon, Kangwon-Do, Korea, 200-701,

ABSTRACT : To examine the effects of feed additives on the expression of perpheral blood cell surface molecules,
phagocytosis and antigen specific antibody formation, broilers were randomly assigned to T, Ts, T3, and T4 groups.
T, group was fed diet without any additives for 13 weeks, T2 was fed diet with full fat flax, T3 was fed diet with full
fat flax containing a—tocopherol, and T, was fed diet with full—fat flax containing e¢—tocopherol and selenium. Since
5 weeks feeding the data were examined by flow cytometry using a panel of monoclonal antibodies. The expression
of monocyte in all treated groups was significantly increased, in which the ratio of expression in T3 gorup was
especially evident. B cell expression of all treated groups was increased more than 2 fold. The expression of
CD4"* (helper T cell) cell and CD8" (cytotoxic/suppressor T cell) cell of all treated groups also was increased.

(Key words : broilers, monocyte, B cell, CD4* (helper T cell) cell, CD8" (cytotoxic /suppressor T cell) cell, full—

fat flax seed, a—tocopherol, selenium)
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Table 1. Formula and chemical composition of broiler
finisher diets with full fat flax seed (FS)

Table 2. A panel of MoAbs which specifically react to

chicken leukocyte differentiation antigens

Ingredient Diet A Diet B
(T (T2—Ty)
————— % (as—fed) ---—-
Yellow corn 69.21 72.80
Soybean meal 25.04 16.45
Corn gluten meal - 4,49
Tallow 2.50 -
Full fat flax seed - 3.00
Limestone 1.01 1.05
Tricalcium phosphate 1.20 1.20
DL—Methionine (50%) 0.02 0.02
L—Lysine HCI 0.16 0.16
Mineral, Mix! 0.55 0.55
Salt 0.25 0.25
Antibiotics 0.05 0.05
Antioxidants? - +
Total 100 100
Chemical composition
Metabolizable energy 3,100 3,100
(kcal/kg)
Crude protein (%) 17.00 17.00
Calcium (%) 0.80 0.80
Available phosphorus (%) 0.31 0.30

! The vitamin and mineral mixtures provided the following
per kg diet; vitamin A, 1,500,000IU; vitamin D3,
250,000IU; vitamin E, 250IU; vitamin K3, 250mg; vitamin
By, 1,000mg; vitamin Bz, 1,000mg; Cholinechloride,
35,000mg; Niacin, 5,000mg; Caphantothenate, 1,000mg;
Folacin, 20mg; B.H.T, 6,000mg; Mn, 12,000mg; Zn,
9,000mg; Fe, 4,000mg; Cu, 550mg; I, 250mg; Ca,
7,150mg; UGF, 200,000mg.

2, Antioxidants; Diets A(T,) not added; Diets B(Tz~T,)
treatment 1(T2), not added; treatments 2(Ty), e—toco—
pherol 200IU/kg; treatments 3(T4), e—tocopherol
200IU/kg + Se 0.25mg/kg.

53 F 385g°0A 2083 @aE ST Ficoll® 7
Aol A WEITE 3|2 5le] PBSE 33 A& sle] PBSS
H-5-A1%] t}& tryphan blue exclusion technique®l )3l
AE ANEFE FAST F HFT 271 1X107/ml A%

Z75ke] o] g3l9le,

MoAbs Specificity

1.AV62B MHC class I

2.AV 57 A CD 4

3.1-13B CDh 4

4, AV 213 A CDh 8

5. FNY 18 CDh 8

6. AV 65 A B cells

7.K1 Monocyte / thromobocytes
6. WET OLHT EE ZAE 9B HAIR DEE
B ol L

e

otulE At FArsA Foi7t SA12 WM E A
o] ol mlAE= P 2AFE] Yske] MET Al TR
W FRF (cell surface molecules) o] Eo}l&Q & & ¢
A<l anti—major histocompatibility complex (MHC)
classT ¢} anti—T cellell thst GZ = A} 55 A3
=3

7. REME 2MT|IE 0|88 MERH FAEN
Flow cytometry analysis)

MY o] ol BE-& 42 Davis 5(1990) 9] W
ol £ flow cytometryE ©]-§3to] thga 22 Wi
2 A A8t} Conical bottom microplate] 3 welld ¢
FE A 5060 (15pg/mD) 2} KA &g 1x 107/ml
o METF H7FsE T 4TCollA 3087 ZEAIZ v 4T
4] first washing buffer (PBS 450 ml, ACD 50 ml, 20%
NaNs 5 ml, gammglobulin free horse serum 10 ml,
250mM EDTA 20 ml, 0.5% phenolred 1 ml) & 33] Q4]
£ (514g, 38, 4C)slo] A e F JE5 A2 wen o
Tl 2l M9 pellet-S plate ®== vortex mixer®
o] gste] FHAIZATE ¥-f-8 WNHFE= secondary anti—
body® @Y GME 317] Y3}o] fluorescein isothio—
cyanate (FITC)—conjugated goat anti—mouse IgG+
IgM antibody (Caltag, Lab, Inc, South San Franeisco, U.
S. A)E 20081 & 82435 3 7} wellell 100 w03 H7)shg
th o] & thA] 4TlA 3027 A2 B2 4T 2 sec—
ondary washing buffer (first washing buffer A # 3
horse serum® #7135k ZH = 33] A4Fe)ste] A& 3 o}
+ 2% PBS—formalin (38% formalin 20 ml PBS 980 ml)

A& 200 pb/welle] =) 7}ste] A7 F G0 &



234 5 5 olwlEA s} g—Tocopherol, A8

W A EELS HAF i7kR] B WS 40) o Ratkaha A
flow cytometry® 3 1,0007) o)Ate] AEE AA}slo] ok
AREE AXFE 53N, EFE AEEHL Becton
DickinsonA}e] Consort 32 ZAFE] 4 Lysys program-&

o)-g3fo] A5k,

K %*—% Fe M Tas
o A

Aol A2l =

EERER AR

A
AAZA b *ﬂi«] —’F‘Jr 75

2o Aol Qlshd AA oA %"&H% frejaka)
7F Alz=o|ut DNAS #3% -3te} AR AsHE ofp7)8)
o, FirEtA 7} o)l st FEAAE AASI GF wolA)
€ Hashs ZAog deiA Qv uheb 2 dTtelA
olu}EA 3} a—tocopherol, AellE Fol7F SA2 A
2 B vAl= & TPt A A £
A HE2E A 553H AEAEZEA Y] (flow
cytometry) & ©]838to] ZA AF = Table 3% Fig.
1~5¢} vk & FAADGNE B HET U S5 o
T "HEF7F &fska Qs MHC class o] i3 2%
& Wt dx2T 9 AIET BFAA 24 e z)o)
it o) et & A= MHC class T 499 432
2 FHAY Wi ol fdets AW LA

2 F7kske Aolr)d & A+ @JJroﬂ e oz et
AET9 AR A A =EEHA o
3L A F3] FA ANk
Mz dutgo o8 g 3}* T H]&_A 75‘
CD4 molecule % 2¥ 2] helper T cell® CD8 <4 Kﬂi
A|EALE

fr K

A

=

[e]

Aot

—_

-{N —iN FIF

(cytotoxic/suppressor T cell) 9] B¥-82
of 7]zko] A ahghel whut AJP3bef 2k7he] Afol= A
Ot 7242 )tk o9} e A FUR] 3g e
A CD4+ CD8™ T HZF+= MHC class I molecule®] A
& W1, CD4™ CD8* T ¥ EZ &= MHC class I mole—
cule«] A e BE=th= B (Clever =, 1990. Born %,
1990) ol B]F+o] & |, olu}FA o] MHC class I & e
BoatA] ko v R CD4 9 CD8 AL L] 2o d3F
& UAA) e Ao AR

S, olmlE A3 Ay 2383 e—tocopherolS A
ol §oi8k T, T+ A AR E FoI37) Aunt 3o £ 2
4, 85l CD4 FJAE ¥ E&o] 72 13.6, 20.8,
164, 19.7% 2 °Fke] S7H HErRlth o] 9 2he A7

Table 3. Expression of cell surface antigens in peripheral blood leukocyte of chickens against various monoclonal antibodies

4wks

2wks

Before

Specifity administ—
of MoAb

Foi7} 8419 AL
~H
Sl
[ap]
=
=
53
(o o]
[aN]
=

T1! T2 T3 T4 TI T2 T3 T4 T1

ration

(n=28)

- %

classIT 76.6+8.7% 73.1%4.3 715%43 73.9%52 766166 702193 68995

782168 788%9.2 76.3%4.3 80.1%£59 77146 724193

19.7£6.9
18.7£8.9
11.2+7.7

162£6.2 20.1£50 16.8+17.2

164146 120+45 11.7f18 20.6%55

15.8+3.9
17.2£5.7
18.6£3.0
18.216.5
13.9x47

126£32 13.3£37
161246 14.3%£34

121£1.7 65127

112145 156154 124%37 208+69

13.6%5.2

CD4
CD4
CD8
CD8

14713 249%99

14239 11.0%46 13.9%48
11.0£14 152+47

144+47 135%6.1

140£67 129%61 13.0%6.2 16554 227461

10.0£5.5 104%46 12.0%27 11.6%46

19.1+4.1

10.8%3.9
12.1%6.3
10.3£5.2

Monocyte 24.1£7.5 188%4.2 316449 431£37 33.31£90

148116 124147

117148 104£47 14.3+39 11.9%43

8.1t6.6

19.3£9.0 23.5%86

26
388496 31412 189F4.2 40.7f42 466+84 84.1%85

!, Antioxidants : Diets A(T}) not added; Diets B(T,~T,) treatment 1(Ty), not added; treatments 2(T3), e—tocopherol 2001U/kg; treatments 3(Ty,), e—tocopherol 2001U/kg +Se 0.25mg/kg.

2 Means * standard deviation.

4.0

9.3£3.8

15.8%8.4

175£5.3 30.1£29

45%15

67126 125%39 104%85

8.1%5.4
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