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Effect of Salmonella typhimurium lipopolisaccharide Injection
on the Performance, Nitrogen Balance and ME Utilization of

Dietary Krill Meal in Broiler Chicks

J. T. Im, J. H. Kim, I. K. Park and T. S. Koh
Department of Animal Life Sciences, Konkuk University, Seoul 143-701, Korea

ABSTRACT

Effects of Salmonella typhimurium lipopolysacharide(LPS) and dietary krill meal on the Growth and feed
utilization were investigated in broiler chicks. Eight cages of five newly hatched chicks each were assigned
and fed to one of the experimental diets containing 0.0,(basal) 0.5 or 1.0% krill meal during 3 weeks of
experimental period. And half(four) of the eight cages were i.p. injected with saline or LPS(Immune response
activation) every alternate day three times beginning 8 day-old during 2 week of age. Dietary krill meal did
not affect growth, feed efficiency, nitrogen balance(NB), uric acid excretion, and ME utilization when the
saline was injected. However, the immune response activation lowered daily gain and feed intake and NB and
increased uric acid excretion, and the relative liver and spleen weight. Also, birds fed diet containing krill
meal 1.0% reduced the feed efficiency and increased spleen weight, and ME and NB or ME required for gain
compared with those fed basal and krill meal 0.5% diets in LPS-injected chicks. During recovery period from
the immunological stress in 3rd week of age, the krill meal diet reduced the weight of liver and spleen, The
results showcd that dietary krill meal did not affect the growth of broiler chicks, but the higher uric acid
excretion or dietary ME value indicated the increased protein decomposition or absorption of dietary energy
sources in immune response activated birds.

(Key words : Broiler, Lipopolysaccharide, LPS, Immune response, Krill meal, Nitrogen balance,
Metabolizable energy, Uric acid)
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Table 1. Composition and chemical composi-
tion of basal diet”

Ingredients o/kg

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
CaCOs 10.0
CaHPO; 2H,0 20.0
Vitamin mix? 25
Mineral mix® 25
Total 1,000g
Chemical composition” %

Moisture 15.8
Crude protein 20.0
Crude fat 2.9
Crude ash 6.3

Gross Energy kcal/kg

Y NRC(1994).

2 vitamin mix provided the following per kg diet
vitamin K 0.55 mg, antioxidant 125 mg, vitamin E
10 IU, vitamin Ds 400 U, vitamin A 1,5001U, biotin
0.15 mg, folacin 0.55 mg, pyridoxine HClI 3 mg,
niacin 25mg, Calcium panthothenate 10 mg, Ribofla-
vin 3.6 mg, Thiamin HCI 1.8 mg.

¥ Mineral mix provided the following per kg diet
MnSO; H,O 170 mg. ZnSOs H,O 110 mg, Ferric
citrate 500 mg, CuSOs 5H,0 16 mg, Na,SeOs; 0.2mg.

 Analysed values.
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Table 2. Effect of LPS injection and dietary krill meal on daily gain, feed efficiency and relative
liver and spleen weights in broiler chicks at two week-old”

] ) Gain Fl FE Liver Spleen
Diet krill meal - - - -
Saline  LPS Saline  LPS Saline LPS Saline LPS LPS LPS

% g/b/d g/b/d Gain/El ~ ceeeeeeeeens 9/100g BW «-veevveeee
0.0 19.7 18.0 357 299 0552 0.602° 336 461* 0094 0.115°
0.5 227  19.9* 36.7 3.7 0618 0.628° 405 504% 0109 0.116"
1.0 211  16.2* 376 33.1* 0561 0489 328 526* 0074 0173
Pooled SEM 0.66 0.91 0.0180 0.260 0.00989

P values

Diet 0.14 0.43 0.05 0.62 0.66

LPS 0.01 <0.01 0.48 0.01 €0.05

Diet x LPS 0.53 0.94 0.54 0.67 0.09

Y Values are mean of 4 replicates, a. SEM :standard error of mean, b. Fl: Feed intake, c. FE: Feed efficiency; d.
Saline : Saline-injected i.p. e. LPS: lipopolysaccharide(LPS)-injected i.p.
™ :Means in a column with no common superscript and *:means between Saline and LPS in a row differ

significantly at ¢ 0.05.
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Table 3. Effect of LPS injection and dietary krill meal on the nitrogen balance and uric acid ni-
trogen level in excreta broiler chicks at two week of age”

Nitrogen Balance Uric Acid Nitrogen
Diet krill meal
Saline  LPS Saline  LPS Saline  LPS Saline  LPS Saline  LPS
mg/g diet mg/100gBW mg/g gain UAN/NI % UAN/FI mg/g
0.0 223 185* 432 301* 403 304" 10.1  14.9* 32  48*
0.5 223 183* 395 371 364 29.4"* 127 142 41 46
1.0 221 184+ 423 326* 395 39.2° 95 154* 31 5.0*
Pooled SEM 0.65 18.3 1.58 0.77 0.25
P values
Diet 0.99 0.93 0.21 0.79 0.78
LPS <0.01 €0.05 0.06 0.01 0.01
Diet x LPS 0.99 0.45 0.40 0.39 0.39

Y Values are mean of 4 replicates. a. SEM: Standard error of mean;
b. Saline : Saline injected i.p.; c¢. LPS: Lipopolysaccharide injected i.p..; d. BW: Body weight; e. UAN : Uric acid
nitrogen; f. NI : Nitrogen intake; g. FI: Feed intake

*: Means in a column with no common superscript and *:means between Saline and LPS in a row differ
significantly at [ ¢ 0.05.
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Table 4. Effect of LPS injection and dietary krill meal on the energy utilization of diet in broiler

chicks at week of age”

. . ME MEn MEn MEn/100g gain
Diet krill meal - ; X -
Saline LPS Saline LPS Saline LPS Saline LPS
kcal/kg kcal/kg kcal/b/d kcal/100g Gain
0.0 3131 3068 2948 2916 1053 833 * 5345°  459.3"*
0.5 3093 3152 2910 3002 1069 947+  4757°  4812°
1.0 3057 3158 2875 3006* 1082  99.4° 514.0° 6235%
Pooled SEM 23.9 225 2.7 14.4
p values
Diet 0.93 0.95 0.24 €0.01
LPS 0.53 0.21 <0.01 0.51
Diet x LPS 0.41 0.35 0.47 €0.01

YValues are mean of 4 replicates. a. SEM : Standard error of mean; b. Saline: Saline injected i.p.;

Lipopolysaccharide injected i.p..;

ab

€0.05.
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c. LPS:

:Means in a column with no common superscript and *:means between Saline and LPS in a row differ
significantly at |
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Table 5. Effect of LPS injection at two week of
daily gain, feed efficiency and relative

week of age”

NB and ME Utilization of Krill Meal Diet in Broiler During Immune Response
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age and dietary krill meal on the recovery of
weight of liver and spleen in chicks at three

. . Gain Feed Intake Feed Efficiency Liver Spleen

Diet krill meal - - - - -
Saline LPS Saline LPS Saline  LPS Saline  LPS Saline  LPS

% g/b/d g/b/d Gain/FI g/100g BW
0.0 346 34.2° 650 534™ 0528% 0638 280 4.10%* 0.0716 0.144>*
05 36.0 39.7° 626 624° 0575 0.633* 286 3.03 0.0792 0.0943"
1.0 317 284" 671 534" 0472° 0540°* 270 317° 0100 0.105°
Pooled SEM 1.29 1.64 0.017 0.16 0.0077
p values
Diet 0.05 0.61 ¢ 0.05 0.26 0.45
LPS 0.99 0.01 0.01 <0.05 < 0.05
Diet x LPS 0.51 0.12 0.72 0.26 0.12

Y Values are mean of 4 replicates.

a. Saline : Saline-injected i.p.; b. LPS: LPS-injected i.p.; c. FI: Feed intake; d. BW : Body weight.
*:Means in a column with no common superscript and *:means between Saline and LPS in a row differ

significantly at [ ¢ 0.05.
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