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Abstract: To investigate the effects of L-carnitine and CoQ;, (CoQ) supplementation on perform-
ance and immune functions in ascites-susceptible broilers. L-carnitine supplemental levels were 0,
75, 150 mg/kg, CoQ supplemental levels were 0 and 40 mg/kg, respectively. Four hundred and
eighty 1 day-old Arbor Acre male broiler chicks were randomly allocated into 12 groups with 5
replicates each, 8 birds per replicate. The results showed that performance was not significantly
influenced by L-carnitine and CoQ supplementation alone, but heart index of broilers was signifi-
cantly increased during 0 —3 week (P<C0.05),and the development of immune crgans was not
significantly affeded. PCV was significantly decreased by L-carnitine supplementation alone (P<C

0.05), and was not affected by CoQ supplementation alone AHI and ascites mortality were de-
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creased by L-carnitine, CoQ supplementation alone, and L-carnitine + CoQ supplementation to-

gether (P<C0.05). Serum IgG content was improved by L-carnitine supplementation alone (P<C

0.05), and was not affected by CoQ supplementatim alone and L-carnitine+ CoQ supplementatim

together. Lysozyme activity was increased by L-carnitine + CoQ supplementation together (P<C

0. 05). Supplemental CoQ alone and L.-carnitine + CoQ together decreased the peripheral blood

lymphocyte (PBL) proliferation in response to concanavalin A (ConA) (P<C0.05). The study

suggested that the reduction of broilers’ susceptibility to ascites might be relevant with L-carni-

tine + CoQ supplementation’s improving some immune functions of broilers.
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Table 1 The composition and nutrient levels of the basal diets

%
BL A H M Basal diets

20 43 Ingredients K3 B R

Starter  Finisher

E K Corn 50. 85 59. 67

M Soybean meal 27.88 22.00
EKEHH Corn gluten meal 12. 00 11.03
Kl Soybean oil 5.03 3.57

£ 4 Limestone 1. 25 1. 42
B A 45 Dicalcium phosphate 1. 89 1.31
Bk Salt 0. 30 0. 30
o2 70 FE R Mineral premix! 0. 20 0. 20
H A Z4E Vitamin premix® 0.02 0.02
50 % S ALJE8K Choline chloride 0.10 0.10
15 % 4% & Aureomycin 0. 10 0. 10
33% ZHEFMMk Ethoxy quinoline 0.03 0.03
AR Lysine 0.25 0.24

% %2 Methonine 0. 10 0. 02

£ Total 100.00  100. 00

RItHE AMEn/(MJ/kg) 13. 39 13.39
ML H Crude protein 23.00 20. 00

5 Calcium 1. 00 0. 90

EHLER B Available phosphorus 0. 45 0. 35
iR Lysine 1. 10 1. 00

%R Methione 0. 50 0.38

1. T R BOUE R (5 T 52 /A 82 4 meg) . Cu 85Zn 75; Fe
80;Mn 100; Se 0. 15;10. 35;2. 4= 2 WIR K (8 T 52 4
4 VA 12 500 1U, VD, 2 500 IU; VE 18. 75 mg; VK,
2.65 mg; VB, 2 mg; VB, 6 mg; VB, 0.025 mg; =¥ &
0.032 5 mg; "8 1. 25 mg; 12 2 mg; MR 50 mg.
IR E AR RS, M eE, BRRE
FRK .2 HGI, 1 BfEHIRER 33°C.3 Hid
Hh32.5°C,5 HiS A 32°C, UG AR 1 d B 1°C,
Z 9 HIREA 30°C ., MIXHB AR FRFE 60% ~65% .,
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Table 2 Changes of performance in ascites-susceptible broiler
s H L- A i i Q 0~3 Ji 0—3 week 0~6 i 0—6 week
Supplemental  L-carnitine  CoQ  “FEIRE&  IKHE  WEEEAE THREE Sk T pek e Ak %
age/d /(mg/kg) /(mg/kg) AFI1/kg BWG/kg FCR AFI/kg BWG/kg FCR
0 0 1.0740.05 0.7140.03 1.5240.09° 4.27=40.48" 1.9640.07¢ 2.17+0. 23"
0 40 1.1740.07 0.7340.04 1.61+0.10™ 4.70+0.79" 2.15240. 09" 2.1840. 32"
1 75 0 1.1540.05 0.7040.03 1.63=£0.06" 4.72+042* 2.18+0.05* 2.16=+0. 16"
75 40 1.1340.08 0.7040.03 1.62+0.09™ 4.1340. 39" 2.16=+0. 06" 1.9140.17"
100 0 1.184+0.13 0.71£0.08 1.6640.17 4.3240. 32" 2.16+0. 09" 2. 00=40. 11**
100 40 1.1640.05 0.6940.03 1.6840.09" 4.18+0.26% 1.9940.09" 2. 06+0. 24**
0 0 1.1340.06 0.7140.05 1.58+0. 08" 4.27=40.49" 1.9840. 22 2.16+0. 23"
0 40 1.13+0.04 0.67+0.05 1.7140.14® 4.1840.23" 2.1840.22" 1.9440. 26
10 75 0 1.1440.04 0.724£0.02 1.5940. 06™ 4.28=40. 60 2. 0040. 16™ 2. 1440. 28**
75 40 1.174£0.06 0.6840.03 1.73+0.08" 4.7240.76" 1.94=+0.03% 2.4440. 40"
100 0 1.1540.04 0.7140.04 1.6240.09™ 4.65+0.41" 2.08+0. 14™ 2. 2440. 19"
100 40 1.084+0.03 0.71£0.04 1.5240.07° 3.81%0.43" 2.0640. 12" 1.85=40.19¢
L-carnitine P 0. 509 0. 857 0.459 0. 367 0.992 0. 308
CoQ P 0. 789 0.163 0. 089 0. 307 0.570 0.216
Age P 0.575 0. 534 0. 852 0. 604 0. 069 0. 509
L-carnitine X CoQ P 0. 065 0. 930 0. 055 0.113 0. 002 0. 485
L-carnitine X Age P 0.174 0. 308 0.010 0. 554 0.013 0.043
CoQ X Age P 0.323 0.210 0. 625 0. 786 0.577 0.632
L-carnitine X Age
P 0. 252 0.293 0. 095 0.015 0. 481 0. 004
CoQX Age
[/ 37 - 24 8508 A5 JC A R 7 B 5 3% 7R 25 5 W3 (P<<0. 05) , T &[]
Means in the same column with different superscript differ significantly(P<C0. 05). The same as below
&3 M PCV.AHI MEKET RN
Table 3 Changes of PCV, AHI and ascites mortality
TS LA W Q SCAER  BOKOIE KRR R
Supplemental age/d  L-carnitine/ (mg/kg) CoQ/(mg/kg) PCV/% B AHI Ascites mortality/ %
0 0 35.71° 0. 35* 14. 81
0 40 33. 89 0. 16" 4. 44
75 0 32. 89" 0. 19" 4. 44
1 75 40 30. 42 0.17"% 0
100 0 32,31 0.17" 0
100 40 32. 72 0. 20" 0
0 0 34.98" 0. 29" 11.11
0 40 31. 00" 0.21" 2.22
75 0 29.99¢ 0. 16" 0
10 75 40 31. 35" 0. 13¢ 2.22
100 0 31. 44" 0.17"% 0
100 40 30. 72" 0.19" 0
SEM 0. 389 0.010 0. 850
Arcsin analysis
GLM analysis 0 33.90° 0. 25° 35. 3¢
L-carnitine 75 31.16° 0.16" 25. 4%
100 31. 80" 0.18" 22. 6"
P 0. 003 0. 000 0. 000
0 32.89 0.22° 35. 4°
CoQ 40 31.68 0.18" 25.1°
P 0.061 0.001 0.008
1 32.99° 0.21 28.8
Age 10 31. 58" 0.19 26. 7
P 0. 030 0.211 0. 296
L-carnitine P 0. 164 0. 001 0. 009
L-carnitine X Age P 0. 860 0. 451 0. 666
CoQX Age P 0. 879 0.194 0. 296
L-carnitine X CoQ X Age P 0.124 0.043 0.443
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2.4 L-AWSHE QR Mt MmF IgG Hik kT
RABHBEENIIG

M35 1gG AR N — Fl 31 22 1 S ) 3R R 1 7E L
g RGE T EEIEFELENMEM. DEREx
B, H ORI L-p Al LA 3 B A A A
XLy BSA FR R S YUK S UL 1gG B K,
Folkers 8¢ ffi F# i Q. VB, LA & —#F A 45 AR
AR AR Q 5 VS i & J2 B il Q AN
VB, [l I . i 1gG K - #8345 (P <
0.05), * 5 FKUIRAXGIMLIE T 1eG & &t LL L% 14 B
WERA T AR, A H &R G & EAEAN
3 BRI LA B AR 8 S R A I b

x5

IgG & 8 (P<0. 05) . 177 B0 4% I 4 /i Q Fn — 3%
LEG AT 1gG & B %A B &R,

VS TR A 2 A P SRR A0 v P e 0 R
JL B4 77 0 FE LA BT IR Y 70 e 8 25 T R R AR
L AT B R G DREM S br . ARIG L5 SRR,
HOR b B 78 i L- A 6 i Q LA KR AEAS ) H IR 7
JITESE XoF 37 A I O 1 YU A S R L I L TR S
it Q e [R]AR i LA B L- 1A BRI H % VR W] G 4R
VA T RO TG P (P<<0. 05) , X IR - S H A Q
A BB UMESE = T LA BT AN B IR G Y BB T DT B
T AU R FERE 1, AR T PXS X I8 K E 1Y ek
P

IgG R EMARFBEEHEL

Table 5 Changes of IgG content and lysozyme activity

o A L- A B g Q RIEHREA G T A I M
Supplemental age/d L-carnitine/ (mg/kg) CoQ/(mg/kg) 1gG/(g/1D Lysozyme activity/(pg/mL)
0 0 1. 06! 166. 08"
0 40 1. 70¢ 179. 22
75 0 3. 59" 184, 74
1 75 40 3. 54" 172.93*
100 0 5.66" 190. 48*
100 40 6.55° 182, 25
0 0 1. 26 173.61*
0 40 1. 884t 195.15°
75 0 3. 06 189. 25°
10 75 40 3. 34 194. 31°
100 0 4,94 180. 43"
100 40 5. 35" 173.79*
SEM 0. 32 2.20
0 1.47¢ 178.52
L-carnitine 75 3.38" 185. 31
100 5.63" 181. 74
P 0.001 0.376
0 3.26 180. 76
CoQ 40 3.73 182. 94
P 0.129 0. 580
Age 0 3. 68 179. 24
10 3. 30 184.42
P 0.215 0.198
L-carnitine X CoQ P 0.708 0.034
L-carnitine X Age P 0. 304 0.049
CoQX Age P 0.932 0. 261
L-carnitine X CoQ X Age P 0. 853 0.727

2.5 L-WRES5HE Q iF Xt A4 i # B 4 A g
L0, @vA: b A
6 W T B L B ConA L K

B

LPS 5l i 22 % s bk L 240 i 16 7 B 7 80 A7 5 W i
AN Q A K — 3 JL[E A n] 2 3 FE IR ConA
e 22 28 DR L 40 i 394 9 R (P << 0. 05) . L-P
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Table 6 Changes of lymphocyte proliferation responses in broilers

wmH % L- P4 Hil Q I O 200 L 2 b 0 98 i/ 26 ST
Supplementatal age/d L-carnitine/ (mg/kg) CoQ/(mg/kg) LPS ConA
0 0 3. 48% 2.27"

0 40 2. 2% 1.65"

75 0 2.76% 1.81°

1 75 40 2,05 1.56"

100 0 2.18%* 1. 60"

100 40 1.52¢ 1.03"

0 0 3.42" 3.29°

0 40 1.89" 0.96"

75 0 2. 73" 1.29"

10 75 40 3. 80" 2.22"

100 0 2.03" 1.77°

100 40 2,37 1.25°

SEM 0.17 0. 14

0 2.75 2.04

L-carnitine 75 2.84 1.72
100 2.03 1.42

P 0.088 0.094

0 2.77 2.01*

CoQ 40 2.31 1. 45"

P 0. 154 0.019

1 2.36 1. 65

Age 10 2.71 1.79

P 0. 282 0.527
L-carnitine X CoQ P 0.116 0.011
L-carnitine X Age P 0. 404 0.975
CoQX Age P 0.189 0. 725
L-arnitine X CoQ X Age P 0.428 0.046

Arafa SIS T L-W IS B G Q X HL G
A BT /0N BN 240 A 22 43 400 R 2% S 3 B B
TSI L-PA B AT LA S AT P e 4 2 (PHA) IS
IR U 94K T 40 4 9 T SR R N A T Q IR W
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