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Effect of Betaine on Immune Response in Laying Hens

J. H. Park and K. S. Ryu'
Department of Animal Resources and Biotechnology, Chonbuk National University, Jeonju 561-756 Korea

ABSTRACT This experiment was conducted to determine the effect of betaine on immune response in laying hens. A total
of 72 ISA-brown laying hens were divided into four groups of 18 hens each and fed corn-soybean meal based diets with addition
of 0, 300, 600 and 1,200 ppm betaine for four weeks. The effect of betaine on splenocyte proliferations with mitogens, concanavalin
A(Con A) and pokeweed mitogen(PWM), were assayed after incubation using [3H] thymidine uptake. Proliferations of splenocyte
were significantly increased by activation of mitogen, Con A or PWM. Mitogen effects of Con A were increased by Con A plus
betaine injection(0.1 mM), whereas PWM effects did not affect in PWM plus betaine injection(0.1 mM) in vitro. Splenocyte of
laying hens fed betaine tended to proliferate in the presence of PWM, but appeared to be slightly suppressed in the presence of
Con A in vivo. Proliferation of splenocytes which were stimulated by Con A or Con Atbetaine injection(0.1 mM) were increased
in dietary 600 ppm betaine, but inhibited in dietary 1,200 ppm betaine supplementation. Spleen weights and sheep red blood
cell(SRBC) titers of hens fed betaine tended to increase compared to those of control, but were not significantly different. These
results suggested that betaine could increase splenocyte proliferation in vitro.
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Fig. 1. Proliferation of splenocytes with Con A and PWM by
betaine injection(0.1 mM) in vitro. CTR : negative control,
BET : betaine, Con A : concanavalin A, C+B : conca-
navalin A + betaine, PWM : pokeweed mitogen, P+B :

pokeweed mitogen + betaine.



Park and Ryu: Betaine Influence on Immune Response of Laying Hens 33

viehd ukel o] mitogeng A2 3HA] @ AelolA HlEfl
27| SIe 10]3K=0.73)9] 3k& Ve 2 1), mitogene]
EABtAAE 2 F4 SR KOs EReE & F
ok Al¥4 W7 Fo] Qe T HETE Agzog £
A17]5= mitogen$! Con AZ 10 mg/mLe] T2 2 25t B)
AAES 49 %S £33 27, mitogens #2]3}A)
B2 2T} vleQl X2] ol Bdted Con A X2l o] Z
250l HABHA Z7)etg] om(SI=5.46), Con A+BET &3t
8] HSET.63)9 % Con A A2 o] 221%3} v walo
=3 frolatAl Srrebict. eHH PWM mitogenS #1213k 73
FolA SI= 2.802.2 thxTe} el A 2] Bldl] &
o5HA F7Fet ot PWMHBET &3 A 2] -9 7% e
o] Fahe A& Ao veyrh

2. In Vivo &M Splenocyte2| E4! BIS

AbEe] HIEQIE 7} - FoIatadS o AeAe v F
ZF 4 whgol nX|= 4 &S Fig. 2a~dol|A] Bi= nje}
Zo] AT A7t BAAR Aole EASHA] @3kt Con
AS] ApFoll tiEk WAz F2] ¥h-g-2 H]EQl 600 ppm
A FolA v AE Bd 545 FX3 3, 1 o)t
TEAME JAEHE AY WMo Ap=of] o gk
B3| = Con AE T3
HI Q] 600 ppm A )7} 7 5
A+BET 18] 11 PWM+BETS & ; Al 7S M = A mi-

Stimulation index

BET (ppm)

Fig. 2a. Splenocyte proliferation with Con A of laying hens fed
diets containing different concentration of betaine. BET

: betaine, Con A : concanavalin A.
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Fig. 2b. Splenocyte proliferation with Con A+BET of laying hens
fed diets containing different concentration of betaine.

BET : betaine, Con A+BET : concanavalin A+betaine.
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Fig. 2¢. Splenocyte proliferation with PWM of laying hens fed
diets containing different concentration of betaine. BET

: betaine, PWM : pokeweed mitogen.
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Fig. 2d. Splenocyte proliferation with Con A+PWM of laying
hens fed diets containing different concentration of be-
taine. BET : betaine, PWM : pokeweed mitogen, P+B
: pokeweed mitogen + betaine.
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Fig. 3. Spleen weights of laying hens fed diets containing dif-

ferent concentration of betaine.
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Fig. 4. Anti-SRBC titers of laying hens fed diets containing

different concentration of betaine.
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