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Effect of lipopolysaccharide (LPS) challenge on performance
and meat quality of broiler chickens
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Abstract To test the effect of immunological challenge on performance and meat quality of broiler chickens, 108 7-d
broiler chickens were divided into control group (CK) and experimental group (LPS) . Birds in LPS group were injected
with 500 ;.g/kg BW LPS dissolved in saline on Monday , Wednesday and Friday since 8-d of age for continuous 2 weeks,
meanwhile, birds in CK were injected with saline. The performance and serum corticosterone and IL-18 level of broiler
chickens were evaluated on 21-d. The performance, percentage of pectoralis and thigh muscle (with bone) and
abdominal fat;the drip loss rate,pH value and shear force of pectoralis and thigh muscle; the protein and fat content,
protein/fat ratio and myofiber area of pectoralis of broiler chickens were assayed on 42-d. Results showed that LPS
challenge had no significant effect on serum corticosterone and IL-183 level and growth performance (P>0.05). The
percentage of abdominal fat, protein/fat ratio of pectoralis of birds in LPS were about 17.81% and 36.94% higher than
those in CK, respectively (P<C0.05) ,while pH value of pectoralis were about 2.23% lower than those in CK (P<C
0. 05) . In conclusion,immunological challenge had no effect on growth performance,but had significant negative effects
on the carcass quality and meat quality of broiler chickens.
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Table 1 Composition of the diet and nutrients levels

wC H AR FURM O / % 1~3 J& 4~6 J& BT 1~3 & 4~6 &
F oK 55. 80 61.16 w CHLAEA D/ % 21. 50 19.50
GR 37.22 31. 80 w5 /% 1.06 0.92
ISR 2.80 3.27 w8 / %% 0. 45 0. 40
BRI A5 1.94 1.65 wRE TR /%% 1.08 1.00
Fars 1.17 1.13 wRER) /%% 0.50 0.45
2 R 0. 04 0.08 w(E+ )/ % 0. 86 0.78
ERIR 0.18 0.15 R aE/ (MJ/kg) 12.14 12. 56
T 0.35 0.35

15% (w) & H &R 0.10

A% () HEHE 0.01

30 %6 (w) & % 3 v ik 0.02 0.02

50 %6 () S AL IR B 0.16 0.15

Y R BUR ALY 0. 02 0.02

i o0 HUR ALY 0. 20 0. 20

At 100 100

WO ZFUR B CH A kg e AW BHEMD . VA 12 500 TU; VD, 2 500 TU; VE 18. 75 mg; VK3 2. 65 mg; VB, 2 mg; VB, 6 mg; VBy; 0. 025
mg; AP E 0.032 5 mg; MR 1. 25 mg; 2R 12 mg; MR 50 mg, @ i IoE BRI Ch A kg Bt A P RHEMD . Cu 8 mg;Zn 75 mg; Fe 80 mg;

Mn 100 mg;Se 0. 15 mg;1 0. 35 mg,
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Table 2 Performance of broiler chickens

JA - ab B REH/g Hifd /e FORUEELL
1~3  XHE#H  59.3740.57 39.42+1.60 1.50+0.02
LPS#{ 58.4440.91 36.78%1.27 1.5540.02
1~6  XFME#H  85.114+1.10 44.57+0.37 1.90+0.02
LPS#4 85.95+1.30 44.6240.73 1.8740.01
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Fig. 1

Serum corticosterone and IL-18 level of broiler chickens
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Table 3 Carcass quality and fiber area of pectoralis for broiler chickens

ib T L%/ % LA/ % N B3/ % UEF 4 E AR / pom

XiF HE 20 15.344+0. 29 21.3240. 39 1.46+0.10 a 15.66+0. 67

LPS 41 14.1440.21 21.53+0. 31 1.7240.10 b 15.0140. 41
1« 6] — 51 o B AN ] 3 R 22 7 .3 (P<<0. 05) . T[],
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Table 4 Meat quality of broiler chickens

iIN Ji3iIN
4b
KRR/ Y pH 54171 /kg KRR/ Y pH 85 4] 71 /kg
X B 2] 2.37£0.15 5.964+0.03 b 1.4740. 23 1.36+0.02 6.3240.05 1.38£0.08
LPS 4 2.45+0.19 5.83+0.07 a 1.8440.47 1.4440.10 6.31+0.08 1.62+0. 27
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Table Nutrients in pectoralis muscle of broiler chickens
A W wEARD/ % wBND /% wGE AR /wIR D

R4l 23.8740. 14

5

1.60+0. 10 14.2440.77 a

LPS4] 23.0640.09 1.2340.08 19.50+1.47 b

A5

3 e

i
3.1 LPS Hl i xt A {78 I i B R ER 7k F 220
AR TP B LPS X AT X 1l 3 R R
EEATAEEFEE W, XA AMEREAKR—
A 22 B A RE R B TR AR E B 8] A [ 5

He x&

FEE S LPS J5 4 h i Shini S5 I & 0 78 7 4
LPS J5 1.3 F 24 h; A5 R 7E 55 1 RS (A
FE3% 19 HIBED 5 48 h I I Bz Joe el % it . BF
FEUEWT L LPS Hil ¥ 3h ¥y Bz 53 16 T i A B a) 2000 . R
TR K 55 T, 24 b JE 8 W Al 3K R OE B oK
SRR LIPS il 3h ik B 40 7 R R R
TR RPN R T TL-1(R) J1L-6 Fl TNF-o, X 26
2 L PR - A RS R R
JFe A W R R0 LPS B 4R sh W HLAR &
PRGN 7 & B TEE G 2~4 h B.8~12 h 5
PR B IE KO . ARWRE LPS il % A B % Tt
o AT RS LV 118 7K o o piy T D00 5 I 1) B 45 e
SPEAN A F K B B1H E IR KF . 5 40 i A
TR 11 S W 5 6 1 S5 B 7K P [ 9% o ot DAAS B 5
£ LPS Jl 3 48 h J5 Fir I 2 Kz Joit i 7K SF- F% R C 2
EES.



64 hoE ko R e R

2011 4F 25 16 &

3.2 LPS fl 3 P47 38 & 7= 1 BE B

BLA TL-1(R) JTL-6 Fl TNF-o 2546 ¥ 41 g B 7
M5 TR SRR S, B ERAL YR & =,
i LPS BEAK S 2 =M B i = Z R N 2 sh ok &
REETE, RRK P 7~21 HIEM 7~42 H
W LPS Hl 0t A B 255 R i B R AT XS
H 34 5t TG % 25 5% . 3 R AT N B B ST 45 R AN —
O E AR B S UE B S LPS AT DL PR AR
RS AR R A R R M. BN R 1 4
SRR e T TR ST LPS 2T, I i ] A R
SIEM, XUt LPS N ImiE Al 0127 .B8, P&
fE LPS 4 MR e a1 YOk gE 1 d Pyl 4
PEREN . AER LPS J& i i A O55:B5, WAT IS
B B A A P e R R e e 1 ST LPS 2 d J5
K23 d JgMEr) . AR 21 H B G LPS (1)
PIAF RS R ik B H O3 35 A BRARR 35 FE R F 1L
ATt A R RE LA FE S LPS 485 1 JE A
A7 X 7= A o S 5 T 5 2 SR R X AT g S
AT IERAE S H G 7~21 H I LPS 4 AT AR
PEREA N 3 H R IR 22 N B
3.3 LPS % P47 3 AR 44 & R A &2 0

LPS Hil 3 2 = R A7 48 5 R 26 X — &5 51 5 # e
FU R IR — 5. LPS B0 sh W) i R 48, i
M) s P AL AR ™ ) I, 4235 1R 0 B AR . SR
WA T LR YRR D5 AR08 5 B L s TR IOE B I R
AL IR g A R . LPS 45 25 48 1k 4 i R K
S 17T 2 P A0 B T 3 e P AT X AL AR R 1 R R fi
UYLy e i N S R S R (A TSI R/ DIREN EPS
W E K e NIRRT sk T, T, &
PO B R 24 h PN IR R R R KOS Bl
Py ML 2 38 R KT B AR 5 BOBT R AR 1 s, H
RIRZE FEI e 22k sh P e A, v IR E A
JRA AR R RE R T, \ T, K PFEAR S S A &AL
I I = R (3 SO 11 =il o 4 s 875
{14 1 Jo i 7K SF- 00 ] 2R B s A R B G A L A
BB i DA 1 AL PR TR A Ay 1 S o I DO,
LPS Fll3# 5 = R4 XS 2 B 5, eI T M L3 02 R 1k
20 PN KO B s R R AR R SO A 2R
YEFIZE AL . 0 RE A5 LA 38 1 T B A 3 2 1 o
Oyfd . LT 4k 0 B AR B LS 4 RE YD IE R s
U ARBIESE R AT BE TS A RN A KR ARN T
IF Y P L 23 AU R UL 2T A 1 RR sk 2D, PRI Ut 42
H B LPS 41 1A £ X% 1 M L 22 i JIL&F 2 1o AR

A LR EES.
3.4 LPS R AFBALA &R M

B T8 I OB T 58 L DA v A 2 W I A B
RS RGP LR & 2. REBOILA pH R
IR T R AR 9 L pHL 51 UL P 3R K 5 2k K
It AR o LPS O 0 TP AT i JUL A R
WLAI BT U] 7 . BE AR 7 380 B P A 4 A AL R TR WL 7 8 1)
pARURTE 5 = T X VAT Qi S R e
T Y AT LAHED L LPS S A
A X il UL BRI %) 55 1) 77 38 I e] B8 5 PR A XS B 5
IRV B AR FORE R e A R A DG . R B R K
A S EOILAAR R 7 A8 T 1) AR 4O LR R AR B
Tl U 55 R T UL P R A R R AR R T
MR IR & B TIAPEA S ERA B EL
1k BRI LPS il itk 32 5 w5 AT XS LR b 8 1 5 R
Jiri ) EEAEL .

4 &

LPS Hil 3% (7 H ¥ AT, X R A7 39 25 7= fE
FRTE A IR ENS NSRS CY R N NS TR
PN RN O 3 B AT X 1Y I e R e L
w2 RN U ) 5 G R AL pHL.

Z £ X W

[1] Anisman H,Poulter M O,Gandhi R, et al. Interferon-a effects
are exaggerated when administered on a psychosocial stressor
backdrop: cytokine, corticosterone and brain monoamine
variations[ J]. Journal of Neuroimmunology,2007,186:45-53

[2] Hayley S, Mangano E, Strickland M, et al. Lipopolysaccharide
and a social stressor influence behaviour. corticosterone and
cytokine levels: Divergent actions in cyclooxygenase-2 deficient
mice and wild type controls[ J]. Journal of Neuroimmunology,
2008,197:29-36

[3] Klasing K C, Laurin D E, Peng R K, et al. Immunologically
mediated growth depression in chicks:influence of feed intake,
corticosterone, and interleukin-1 [ J ]. Journal of Nutrition,
1987,117.:1629-1637

[4] Takahashi K,Onodera K, Akiba Y. Effect of dietary xylitol on
growth and inflammatory responses in immune stimulated
chickens[ J]. British Poultry Science,1999,40:552-554

[5] Sapolski R M, Romero M L, Munck A U. How do
glucocorticoids  influence stress responses? Integrating
permissive, suppressive, stimulatory, and preparative actions
[J]. Endocrne Review,2000,21:55-89

[6] Lin H,Sui SJ.Jiao H C,et al. Impaired development of broiler



Bl

L7

ig 22 5% CLPS) S e xF A A7 X8 A2 7= 4 e B L A S 52 i 65

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

chickens by stress mimicked by corticosterone exposure[ J .
Comparative Biochemistry Physiology,2006,143A:400-405
Lin H, Gao J, Song Z G, et al. Corticosterone administration
induces oxidative injury in skeletal muscle of broiler chickens
[J7. Poult Sci»2009,88:1044-1051

Zamir O, Hasselgren P O. In vivo administation of interleukin-
1 alpha induces muscle proteolysis in normal and
adrenalectomized rats [J]. Metabolism,1993,42:204-208
Floc’h N, Melchior D, Obled C. Modifications of protein and
amino acid metabolism during inflammation and immune
system activation[ ] ]. Livestock Production Science, 2004, 87
(1):37-45
Takahashi K, Mashiko T, Akiba Y. Effect of dietary
concentration of xylitol on growth in male broiler chicks during
immunological stress [ J]. Poultry Science, 2000, 79 (5); 743-
747

BAE G P T B A BRSO P A X A 5 R L PR 5 B T
LI v B Al R 22 4l 2010, 15(2) - T1-76

Helrich K. Official Methods of Analysis of the Association of
Official Analytical Chemists 15" ed [ M]. Virginia: Association
of Official Analytical Chemists,Inc,1990,69-83.

XUPK. AR GG i ILEF 4E kB AR L5 R BT 56 R LD,
Jemt: FE RO K, 2005

Shini S, Kaiser P, Shini A, et al. Biological response of chickens
(Gallus gallus domesticus) induced by corticosterone and a
bacterial endotoxin[]J]. Comparative Biochemistry Physiology.
2008,149B.324-333

IR FY . G S5 O IO 1A A X IS B % 1A BT s i (DL b
50 E RO R B . 2007

Webel D M. Finck B N, Baker D H. et al. Time course of
increased plasma cytokines, cortisol, and urea nitrogen in pigs
following intraperitoneal injection of lipopolysaccharide [ ] ].
Journal of animal science,1997,75:1514-1520

Dritz S S, Owen K Q, Goodband R D, et al. Influence of
lipopolysaccharide-induced ~ immune challenge and diet
complexity on growth performance and acute phase protein

production in segregated early-weaned pigs [ J]. Journal of

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[2

o]

animal science,1996,74:1620-1628

Beisel W R. Magnitude of the host nutritional responses to
infection[ J]. American Journal of clinical nutrition, 1977, 30
1236-1247

Khovidhunkit W, Kim M, Memon R A, et al. Effects of
infection and inflammation on lipid and lipoprotein
metabolism; mechanisms and consequences to the host[]].
Journal of Lipid Research,2004,45.:1169-1196

Pekary A E, Stevens S A, Sattin A. Lipopolysaccharide
modulation of thyrotropin-releasing hormone ( TRH) and
TRH-like peptide levels in rat brain and endocrine organs[]].
Journal of Molecular Neuroscience,2007,31:245-259

Dallman M F, Akana S F, Strack A M, et al. The neural
network that regulates energy balance is responsive to
glucocorticosteroids and insulin and also regulates HPA axis
responsivity at a site proximal to CRF neurons [ J]. Annuals of
the New York Academic Science,1995,771.730-742

Debut M. Berri of chicken

C, Baeza E, et al. Variation

technological meat quality in relation to genotype and
preslaughter stress conditions[ J]. Poultry Science, 2003, 82
1829-1838

Lippens M,Room G, De Groote G,et al. Early and temporary
quantitative food restriction of broiler chickens. 1. Effects on
perfor mance characteristics, mortality and meat quality[ ] ].
British Poultry Science,2000,41;343-354

Kitaysky A S, Kitaiskaia E V, Wingfield J C, et al. Dietary
restriction causes chronic elevation of corticosterone and
enhances stress response in red-legged kittiwake chicks[J].
Journal of Comparative Physiology Part B, 2001, 171 (8):
701-709

Gray ] M, Yarian D, Ramenofsky M. Corticosterone, foraging
behavior,and metabolism in dark-eyed juncos, Junco hyemalis

[J]. General Comparative Endocrinology,1990,79:375-384

(E%BH. R &)



