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ABSTRACT

Effect of dietary krill meal levels on the cellular immunity was studied in broiler chicks activated
immune response. One day old male broiler chicks (Ross) were fed the experimental krill meal 0.0 (basal),
0.5, 1.0 and 2.0% diets for 3wks. Blood TNF-a activity, ovotransferrin level and Con A induced
proliferation of PBMC and splenocytes after 24 hr (21 d age) of the croton oil 10 xf injection intra-
musculary at the age of 20 days compared to the control olive oil. Krill meal diets did not affect growth
performance of broiler chicks and plasma ovotransferrin levels but decreased significantly (p<0.0001) TNF-a
like activity and proliferation of PBMC relative to krill meal 0.0% diet. And the proliferation of
splenocytes were significantly (p<0.05) increased in birds fed krill meal 1.0% diet relative to krill meal 0.5
and 2.0% diets. The croton oil injection induced a significant (p<0.0001) increases in the TNF-a activity or
the PBMC proliferation and enhanced circulating ovotransferrin levels relative to the olive oil. In birds
injected with the croton oil the proliferation of PBMC was reduced linearly with the increase of dietary
krill meal levels, and the proliferation of splenocytes was decreased in the krill meal 1.0 and 2.0% diets
relative to olive oil. These results indicated that dietary krill meal changed the innate and cellular
immunity in broiler chicks activated by the injection of croton oil.

(Key words : Croton oil, Tumor necrosis factor-a (TNF-a), Proliferation of PBMC and splenocytes, Kirill
meal, Broiler chicks)
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Table 1. Composition (g/kg) of basal diet and
experimental diet (NRC, 1994)

Ingredients Basal

Ground yellow corn (8.8% Protein) 596

Soybean meal (48.5% Protein) 355

DL-Methionine 25
Soybean oil 5.0
Choline HCI (50%) 15
(lodized) Salt 5.0
CaCO; 10.0
CaHPO, 2H:0 20.0
Vitamin mix” 2.5
Mineral mix? 25
Krill meal -

Total 1,000 g

Y Vitamin mix provided the following per kg diet
vitamin K 0.55 mg, antioxidant 125 mg, vitamin E
101U, vitamin Dz 400U, vitamin A 1,500 IU,
biotin 0.15mg, folacin 0.55mg, pyridoxine HCI 3
mg, niacin 25mg, Calcium panthothenate 10 mg,
Riboflavin 3.6 mg, Thiamin HCI 1.8 mg.

2 Mineral mix provided the following per kg diet
MnSO, H:O 170 mg, ZnSO4 H,O 110 mg, Ferric
citrate 500 mg, CuSO4 5H;O 16 mg, Na,SeOs; 0.2
mg.
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Table 2. Effect of dietary krill meal on growth performance of broiler chicks during 21 days
of experimental feeding period and relative weights of liver and spleen after 24

hour by croton oil injection i.m.

Dietary Growth performance Liver? Spleen?
ngﬁs(%) Gain FIY FE? Olive  Croton Olive  Croton
glbird/day GAIN/El % evevreereeererireerneenens U worrerrrerreereenrersreenes
0.0 21.1+0.6 37.1+0.4° 56.9+1.7 2.34 2.82 0.065 0.071
0.5 20.5x1.4 37.6+0.8° 54.7+2.3 2.16 2.70 0.061 0.059
1.0 20.3+0.4 36.9+0.4" 55.0+1.2 1.92 2.83 0.066 0.074
2.0 19.7+¢1.1 40.7+1.6" 48.440.7 2.78 3.10 0.047 0.067
Average — - — 2.3+0.3  2.86%0.1 0.06+0.01 0.068+0.01
SEM 04 0.6 14 - - — -
LSD 31 29 8.7 - - — -
p values 0.78 0.06 0.14 - - - -

Values of gain, FI, and FE are mean+ SE of six pens (5 birds/pen).
Y FI = feed intake, ? FE = feed efficiency * Pooled values(3 birds (pen) on a diet)
#~> Means with different superscript in a same column differ significantly at p<0.05.
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Fig. 1. Effect of dietary krill meal levels on TNF-a like activity in plasma of male broiler

chicks after 24 h of croton oil injection i.m.. Values are mean+ SE of 3 birds.

a~b .

Means with different superscript among krill levels in same treatment, and *: means
between olive oil and croton oil in a same diet differ significantly at p<0.05,

respectively.
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Fig. 2. Effect of dietry krill meal on plasma protein profile and ovotransferrin level in plasma

of male broiler chicks after 24 h of croton oil injection i.m.. (A) :

Plasma protein

profile, (B) Ovotransferrin (65 kDa) level. Values are index to the level in blood of

normal chicks fed basal diet.
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Table 3. p values for factorial analysis in effect of dietary krill meal levels on TNF-a like
activity and proliferation of PBMC and splenocyte

TNF-a PBMC Splenocyte
Diet <.0001 <.0001 0.03
Croton oil <.0001 <.0001 0.01
Diet x Croton oil <.0001 <.0001 0.0007
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Fig. 3.

Effect of dietary krill meal on the proliferation of PBMC of male broiler chicks after 24

h of croton oil injection i.m.. Values are mean + SE of 3 birds. Values are indices of
Con A treatment as differences between 570 and 600 nm optical density to without

Con A treatment incubation during incubation of PBMC of birds fed basal diet.
Means with different superscript among krill levels in same treatment, and * :
in a same diet differ significantly at p<0.05,

between olive oil and croton oil

respectively.

a~b

means
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Fig. 4. Effect of dietary krill meal on the proliferation of splenocyte of male broiler chicks
after 24 h of croton oil injection i.m.. Values are mean + SE of 3 birds. Values are
indices of Con A treantment as differences between 570 and 600 nm of optical
density to without con A treatment during incubation of splenocyte of birds fed basal

diet. &P

: Means with different superscript among krill levels in same treatment, and

* . means between olive oil and croton oil in a same diet differ significantly at

p<0.05, respectively.
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Fig. 5. Structure of crotonic acid.
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