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Effect of Dietary Krill Meal on the Performance of Broiler

Chicks During the Acute Phase Response
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Konkuk University, Seoul 143-701, Korea

ABSTRACT

The effect of dietary Antartic krill(Euphausia Superba) meal on the performance of broiler chicks during the
acute phase responses was studied. One d-old male broiler chicks(Avian) were fed on the experimental basal
(0.0 % krill meal), and 0.5 and 1.0 % krill meal diets, and then the acute phase response were activated by

injecting Salmonella typhymurium lipopolisaccharide(LPS) three times

i. p. at 8, 10 and 12 day of age. The

1.0% krill meal diet group had reduced daily gain and feed efficiency during the acute phase response of the
2nd week of age, while during recovery from the acute phase response of the 3rd week of age the lowered
performance disappeared. The acute phase response increased the relative weight of liver and spleen, and
dietary krill meal enhanced the activities of MnSOD and Cu/ZnSOD in liver and erythrocyte cytosols during
the acute phase response, although neither the acute phase response or dietary krill meal affected significantly
PHA-p hypersensitivity. The results indicated that dietary krill meal affected the performance and SOD activity

of broilers chicks during the acute phase response.
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F(Billar 5, 1988), w}$-2~(Germans, 1987;
Whelan 5, 1991), 18] 7}(Chanmugam 5,
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Table 1. Composition of experimental diets

Diets Basal”

Krill 0.5 Krill 1.0

Ingredients kg

Ground yellow corn 576 576 576
(8.8% protein)

Soybeanmeal 350 345 340
(48.5% protein)
DL-Methionine 25 15 15
Soybean oil 30 30 30
Choline HCI(50%) 15 15 15
(lodized) Salt 5.0 5.0 5.0
CaCOs 10 10 10
CaHPO42H,0 20 20 20
Vitamin Mix” 25 25 25
Mineral Mix® 2.5 2.5 2.5
Krill meal - 5.0 10.0
composition
Moisture 11.0 115 12.0
Crude protein 20.1 20.3 20.5
Crude fat 31 3.8 4.0
Crude fiber 2.7 2.7 2.7
Crude ash 6.3 6.5 6.7
Nitrogen-free extracts 55.8 55.7 54.1
Fluoride ppm 4.0 12 23
Analyzed fatty acid -++0/100g fatty acid «««««+-
composition
Linoleic acid(n-6) 50.0 45.4 45.0
Linolenic acid (n-3) 4.0 3.9 3.8
Eicosapentaenoic acid - 0.3 0.7
(n-3)
Docosahexaenoic - 0.2 0.3
acid(n-3)
n-3/n-6 0.08 0.10 0.11
Calculated Content N X TR LTI ITLITIIT
Lysine 1.10 1.20 1.40

Methionine + Cystine 0.90 0.90 0.99
MEn kcallkg 3,109 3,127 3,110

YNRC (1994).

2 vitamin mix contained the followings per kg diet :
vitamin k 0.55mg, antioxidant 125mg, vitamin E
101U, vitamin Ds; 400I1U, vitamin A 1,5001U, biotin
0.15mg, folacin 0.55mg, pyridoxine HCI 3mg, niacin
25mg, calcium panthothenate 10mg, riboflavin 3.6mg,
thiamin HCI 1.8mg.

% Mineral mix contained the followings per kg diet :
MnSO, H,O 170mg, ZnSO, H.O 110mg, Ferric
citrate 500mg, CuSQOs4, 5H.O 16mg, NaxSeOs 0.2mg.
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dismutase(MnSOD) S &-2+3}5} a1 (Prohaska, 1983), 2] Foll #AIgle] Salines FH3F =z T2
Copper/zinc superoxide dismutase(Cu/ZnSOD:EC  ©]& #EU} Stc) kA JA7] Wks-2 Ho}
11511) B4S, 18]l Cu/ZnSODE 1mM KCN  2]9] o SAS AlRaSS, U= 9 o&
o® B93} 5al MnSOD(EC 1.15.1.1) &4 kel HleiA, 2 E 1.0% AlRE Fofshd

< Pyrogallol A-sAksE AAEE Hrrste]  FoeHAI(p <0.05) WEL, VIFRANESF A9
(Marklund2} Marklund, 1974) 7}7 Z43llth. 05% AFRE Fofshd gk J3ds nxx
SOD 42 wld(Lowry 5, 1954) mgd ©  29drh

il

=

AU)E FA sHTh 34371 HP—°—°1 = Wolg(dx=T)dlA= A
g 905 % 1.0% AtEZE A WolEo] FA
5 £ X2 G A};'éﬁ%% g2 9 0.0%S] 7RAIRE F
gt A BT} 7AAZIE Al Ao, AL
A3 dolgEe WAy 39 AlmFole] 2 = AIHTE olHg Aol vERA] et
2

o oHlx] BAHEAS SAS(SAS Institute, Cary, A WHolzle]l A% 100go] ik 7Hda} B
NC, 1990) Z&1=1o] GLM Weo® Fau 2 & FA vl J947] whgo] dAshd A3 A
AT AAS 2AIY FaIE FstHp< 8o TR0l WARle] tx t9 ol& ghel H
0.05), Hatgk Alele] frelxk= SAse] A f @l
o2} goz #A %, p<0109 e AF T
< UehE 3o St i

1. S, AREE, 7Ha D} H|E 27 F47] W5 SA "Holgle] 1t 1Y
T AFENe] MnSOD 2 Cu/iZnSOD A3

AL 2 FA 2 o] & W2 33] LPSES  PHAp HNIZe mAe= AlRZE A W) o
Wolg] o] B7do]| Fste] wAE FA7] wks S Table 3ol UERAITE AE U AlRY
9 2 78 Wolgle A Amas 2 ukgo] I AT AE 9] MnSODSt
ga mpgEAe] mAE a8 W ALEe 9 CuiZnSOD &l WA= FEFS foletA &
S Table 201 YERAQTE FA7] wkEEFel dth 2Eu 547 92 aE 2 ARE
Wolglo] A FA Ab AFHFS Adxm Fold WolgdlAe AT AlEe] MnsOD

Table 2. Effect of dietary krill meal on daily gain, feed intake, feed efficiency, and liver and
spleen weight of broiler chicks challenged with Salmonella typhymurium lipopolysaccharide

3 L. 0.0 % 0.5% 1.0 % Pooled
Krill meal Immunization - - -
Saline LPS Saline LPS Saline LPS SEM
Gain g/b/d 27 216" 203 1997 20.6®  159™ 0.5
FI g/b/d 44.8 41.3 415 39.9 44.4 42.6 0.94
FE Gain/FI 0507 0523 0.489%  0.499" 0.464° 0373 0.018
Liver g/100g BW 384" 425" 384" 392 422 454 0104
Spleen g/100g BW 0079  0.109 0.099  0.124 0.099 0113  0.0100

Values are means of 4 replicates, BW : Body Weight, Pooled SEM: Pooled standard error of mean, FlI : feed
intake, FE : feed efficiency, Saline : Saline injected i.p., LPS : S. typhimurium lipopolysaccharide injected i.p.
*® . Means in a row without common superscript, and * : means between Saline and LPS in a row differ
significantly at p <0.05.
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Table 3. Effect of dietary krill meal on the SOD activity in the cytosols of liver and erythrocytes,
and the PHA-p hypersensitivity of broilers sensitized with the LPS

Krill meal Immunization - - -
Saline LPS Saline LPS Saline LPS SEM
Liver MnSOD 098"  0.95® 1.05% 0.98% 073 095" 0.026
Cu/ZnSOD 766° 833 9.75% 7.70°* 8.06° 823" 030
Erythrocyte  MnSOD 5.07 4.79% 4.84 5.27 542 557 0.17
Cu/ZnSOD 083" 075" 0.80°  0.84% 0.81* 087 0.020
PHA-p % 139.9 1493 1362  136.0 1289 142.8 4.63

Values are average 4 replicates;
Saline : Saline injected i.p.; LPS :
dismutase; Cu/ZnSOD: copper/zinc superoxide dismutse.

Pooled SEM : Pooled standdard error of mean.
S. typhimurium lipopolysaccharide injected i.p.; MnSOD: manganese superoxide

PHA-p: % index of thickness in footpat 24 hr after phytohematoglutanin-p injected to PBS injected.

“®: Means in a row without common superscript, and * :

significantly at p<0.05.

means between Saline and LPS in a row differ

Table 4. Effect of dietary krill meal on the performance of broilers in the 3rd week of age
after immune response during the 2nd week of age

Krill meal Immunization - - -

Saline LPS Saline LPS Saline LPS SEM
Gain g/b/d 31.4° 248 252" 236" 253" 25.0° 1.05
Fl g/b/d 56.0 56.1 56.6 54.5 56.3 56.0 0.56
FE Gain/FI 0.561°  0.442°* 0.445°  0.433° 0.449° 0446 186

Values are means of 4 replicates; BW : Body Weight, Pooled SEM :
Saline injected i.p.; LPS : S. typhimurium lipopolysaccharide injected i.p.;
: Means in a row without common superscript, and * :

intake, FE :
a-b

feed efficiency, Saline :
significantly at p<0.05.

o} CuiZnSOD /& tjx7-9] o5 gloll H|3|
A Fole Ads YERSlYh §9, 7IEANR
& Fogt ol w47 whgo] AEH
A|ZNe] MnSOD$F Cu/ZnSOD &S -2l&)
Al(p <0.05) FAAIA 7|Z2A =} 38 D AR

Aolol the AR nonh oA A9 W
ARE FA7) WEE AET AEAE

SOD 24+ ol tk= A& HERSIH.

HA7] wkgelAM FET 21 dF 54
obZle] Al wAjel dl WAl @Il Apojof
PHA-p FY 24A1ZF Holl @rtetate]7h =
AEE A% PHAp AT 347 v

Pooled standard error of mean; FI : feed

means between Saline and LPS in a row differ
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Hh&-o] g3fo] A&Eo] 3 FHAE izl
A frefetAl Wolx|ar vk wepA a¥™
1.0% AbsolA 3 5 Wole]e] H& s
g4 d Foj7|zte] dojHe wel HAAE
o1x|&uto]l  X|HAk ZAd(Friedman}  Sklan,
1995)°] wWate] HA7] ko= Agh Fzb
&5 stshe Aol 1 1T vt 2 4
Zolt}, ghH fix wWolgldA A ¥
712 kg HlEiA ol dE S
Sa8S WEe 4] JY Siebert
5(1982) 21 %_ AFRS BB S BE
E/_FA u14 l.;o %/\
2 A SR AlA] kL
t}. Berg ¢} Martinson(1972)2 43734591 Holz
Absell EAskAth(NaF) =4 =47F 750 ppm
o FHrEW Aol FHadhes s WEE
t}, EoAAe A Fluoride electrode(Orion Model
96-09, Cumming Center, Berverly, MA, USA)Z=
43 ¥ W 05 T 10% AlEFY Ea
skFS ZF 12ppmT} 23ppm & Berge} Martinson
(1972)¢] AR Hlusld EAdo] dEEA &
& A golth Az 39 WU Fo EA 3
Z(Hempel ¥} Mathey, 1981)-2 1,588ppmo.&, ©|
W AlET =4 S|-8-THEEC, 1973)9] Ul i
7} 9=tk 281y Hempel2} Mathey(1981)7} &
wek 29 Ay 3 B4 FoR HE AL
W Y W 05% ARl 2471 8 ppm g
3 A8 9 1.0% ALsolE 16 ppme] g-E T
w}a}/ﬂ 2 ATelA I8 U AlE Holet 54
7] wb Oﬂ *WO] XiOP“} dee B4
7

7Fs7do] w2 A Atk
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A7F FAY I H(Klasing, 1998).

L
o
N, Hd

7}
il JA7] RRgAle v FAlE v
wel Ao F2A(Opera 5, 2000)°] 7=
Az} FALZ g F3) Aol ofz A
%A ¢Fe(Schate} Myers, 1991) o]z} W 7]
Ho g F3sl o FAe] FFE v U
I WA P Fag JIFS mRoh

o,
H,
I
ol
i)

F& 718 Wg7iEd
thymusoll  2]<=3HCH(Glick, 1997). webA -3}
T 2739 a9 ¥ AR go® 8 FAE
FAYR AL bursar} thymuse] Al3E9r 1%
o] AAt zA(Friedmana}  Sklan, 1995)2 W
SAA AzddE =42 FH7F a9 AR
wole] ko]l Advke= AS vEhdth 1311/}
9 He] A® EE o2 A AdE As
2 87 v e P Al mA= Q)
of thair= Aol ¥ T Aotk

X

3. SOD &M

A AR FoA] 547 wee SA W
ofg]e] AHEF AEHe] MnSOD} Cu/ZnSOD
e wole Aol AUtk =TT LPSel
=Z5™  Monocyte(E=AFe] E)7} Macrophage
ClaEdA)ze] Rast ZAsm @4shd
Monocyte/macrophage™= &0 AMEE ¢ 7
23] Hlste] o] AR, WA, diA}
A 9 PEARl Wst 5 A5 v K
FAAel &S 3hh(Klasing, 1998). W= 3}
2] o HiAlo|EVE 43} e ] SAtol =
5-0]2(0;), hydroxyl radical(OH*), A<
2:('0p), HAFSFEA(H0p), 2FEHE A (NO)st it
slo}2 2Kperoxinitrite : ONOO ) & WA A7)
= A2ksltH(zhao 5., 1998). Superoxide dismutase
(SOD: 779 & Abo| = o) 43} E4) (EC 115.11)%
TFHEALO| = 50]2(0; )& A0S ks
2(HO0)Z )3} W& Fullshti(McCord <
Fridovich, 1969).

0, +0; +2H — 4,0, + O,
o]}

OXygen species :

o]l SOD= WA AR (reactive

ROS)E H,0,= A 3}s}+= Wb
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= F Ho}oi ROS & ®H3A AHT71Z5H 4
Aol MEE BT d) EfFFolA] Cu/ZnSOD,
MnSOD % Aﬂﬁ’M‘ SOD & Al 7HAI7F 24
A K Weisiger ¢} Fridovich, 1973). Cu/ZnSOD
o} M2 SOD+= 747t AlE A} Az ] oo
2]31 MnSODE PIEZ =g ol matrixel] 1A
SHCH(Weisiger} Fridovich, 1973).

ELE‘ g ARE wolg §A Wolele] 5437
Zo g+ AXdA2] MnSODS}F CusoD &
FoAE A d Foll tsEd &
d5- Ul soDe] A4S st =40 A
utk= AS et Surai 5(1999)
A% PUFA o] oA Alshibgs =
3l7] $lste] soDet & &gkt aie] &
Fopxitkar st & AtellA ‘?io—“]t&

fl

jﬂ,mﬁL_Qolo

0_>C, _L|>’I., O_u l‘-.~

o

2 WolglelA I8 W Alm FoJAldl S
gdo] EolA= AL A9 H S PUFA7}
Y x40 e 2 soDe] &4ts) vk
I #AAE de= A 2ok 2 E 2.0% AR
S Wolglol FodgSu(dt 5, 2004) 1
i olf 1.0% 3 *}?L% o] 3= (Koh

2004) HA37] wre-L YT AE
MnSOD$} Cu/ZnSOD %‘r*é—% FIHA 2
Ao} XAt 28 U 2.0% AL} Ohr

o o1n o oo ¢ por olo ox

1.0% Ats woAlE o B o7k A el
So] Z Zo|= =R ¥l 5(2004) ¥ Koh 5(2004)
o] A= A7 7S Sakd divka A7

(e}
Atk FH T AF vbHA AIRE Foldt &
A Holglo] A(Koh 5, 1996)% FA7] Whg-o]

a9 v Ah;%oﬂ i oW g
T SoDe FAHel FFL WAL dEAE A
ol o AAHojof el & = e Aolrh

4, =M HA

g7 Al wAe W WA Wk Apele
PHA-pE FSi8te] 244170 Ho] w7jetaol 7}
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7]+ #}71%(cutaneous  basophil hypersensitivity)
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