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Effects of conjugated linoleic acid and selenium on body composition
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and serum cholesterol concentration in broiler chickens
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Abstract : The purpose of this study was to examine whether conjugated linoleic acid and selenium
supplementation in broiler chicken diets would be effective, enhance indices of immune status and body
weight, and modulate serum lipid concentration. Forty Hyline brown chickens, 1 weeks of age, were divided
into 5 groups of 8 chickens. Chickens were fed the experimental diets supplemented with 1% CLA
(conjugated linoleic acid; Group 1), 1% CLA + selenium (Group 2), 1% safflower-seed-oil as LA (Group
3), 1% safflower-seed-oil as LA + selenium (Group 4) or nothing (Control) for 4 weeks. After 4 weeks,
serum, liver, spleen and abdominal fat were taken. Measurement of total immunoglobulin were executed
using sandwich ELISA. Weight ratio of liver to body showed that the group fed with CLA were significantly
higher than the group fed with CLA + selenium. Weight ratios of spleen and fat to body showed no
significantly differences. In concentrations of serum total cholesterol and HDL-cholesterol, the group fed
with CLA showed significantly higher values than that fed with CLA + selenium. In concentrations of
serum triglyceride and LDL-cholesterol there were no significantly differences between the treatment groups.
In conclusion, supplementation of CLA with selenium protected hepatomegaly and reduced level of serum
total cholesterol and HDL-cholestererol in chickens.
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Table 1. Composition and nutrient content of standard
experimental diets

Protein 18.00 %
Fat 2.50 %
Crude Fiber 6.00 %
Ash 9.00 %
Calcium 0.85 %
Phosphate 0.60 %
Methionine + Cystein 0.70 %
Metabolizable energy 2.80 Mcal

2 29 LA(linoleic acidye 3R F2 AHEEFS
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18] 3L low-density lipoprotein cholesterol(LDL)2] 2%
S 218+ vacutainer tube(BD, USA)ol Eof 37°CoA
N7 B Badk thg 4°CollA 3000 rppm o= 208
7F 9ARE AR F 80°CH ¥R St TC
9} TGE ¥HA5EA]7|(HITACHI-7600; ROCHE,
Swiss)2 A3} 3, HDLZ LDLS &Y 2514 7]
(COBAS INTEGRA-700; ROCHE, Swiss)E ©]&-3}¢]
Enzymatic colorimetric assay 2.2 #2]3}it}.

S237|(2, HIE)2 SR 22|
73 uge AES | A SHsiel /1SS
BRAYE SN RRE 2 AR e

& 5 FAE ZYse] 7S

SHXZ|

A@AFHe] FAAE 9 K8 A2 SpsS A
10.0 for windows)& o]-&-3le] LAux] FAHEAE 38f
G, AP A 2 2= Scheffe's test2} Dunnett's tests ©]

289},



CLAS$} selenium®] FoJ7} €2] A 14 2 S5 ZH 2E 2 50 n = 9 431

2 I

A

A7 477F 7} 2] A% F7Fd Group 1, Group
2, Group 3, Group 4, 2] 32 Control °] Z}z} 380+40g,
370£28 g, 350423 g, 382+18 g, 1] T 392430 gO.F L}
EFstTh(Fig. 1).

zxo] 7 =& AFE F712 X932, Group 4,
Group 1, Group 2, Group 39| AR W& 7S H
AAT Group 32 AYshd 2 & 4] Fo4de AF
A %Sk Group 39] 73-9- thz&el Hl&f f9]#1
g BT

=0l chst zh vIE, XL 2H| H[E

(1) Azl gk 7577 Hl&

7} ol A AlFel tigk A WE-E2 Group
1, Group 2, Group 3, Group 4, ZL2]3L Control w°] Z}
Z} 2.78+0.32%, 2.45+0.22%, 2.65+0.21%, 2.42+0.17%, L
2|3 2.31+0.16%% YEFETHFig. 2).

CLA @5 Fo|Z2 Group 13 LA @5 Foj el
Group 3 tz BIs|A 7} {01491 7 B3
O}, Group 13} Group 3342] A&7kl po]7t 914
EA] &t} Selenium?} CLAS E3 FI38F Group 2
= Group 1 ¥ Group 29| Hl&] Z4&E RO,
CLA ©5 FoJ#2l Group 191A4FH f-2lAdo] <1
HA
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() Azl g vFAMlE

Zy A Azl gk ¥FdFA S WE-8-2 Group
1, Group 2, Group 3, Group 4, =123 Control ©] z}
Z} 0.23+0.05%, 0.3120.09%, 0.27+0.05%, 0.26+0.04% ~L
2] 0.28+0.07%2 YERATH(Fig. 3).

Group 194 T2 ol vl & 745 B9, Group
= VR S7He BAARE 2 & 7k Zpeldle fre]
’do] JAA =R eI,
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Zh ol A Aol gk AFA ] WEE-2 Group
1, Group 2, Group 3, Group 4, 2|3 Control ] Z}
7} 0.512£0.16%, 0.42+0.22%, 0.59+£0.27%, 0.32£0.12% =L
2|32 0.36+0.18%% YEFSTHFig. 4).

LA &5 FoF<21 Group 32 HlZxol Hl3l] =8
7 277 B3, CLA 2 LA ©5 F94<] Group 1
2} Group 391 ¥l selenium &% Fo320 Group 29}
Group 3914 Z47F BAo, 7+ & 7ke] zpoldle
freldol A=A AT

3 ZYAHE

(1) TC

Z} #9] TC =% Group 1, Group 2, Group 3, Group
4, 283 7o) z+zh 164+15 me/dl, 135+10 me/dl,
17214 mg, 138+10 mg/dl 2] 3 132+15 mg/dlE e}
Sreh(Fig. 5).
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Fig. 1. Changes of the body weights. G1 : group fed diet supplemented with 1% CLA, G2 : group fed diet supplemented
with 1% CLA + Selenium, G3 : group fed diet supplemented with 1% safflower-seed-oil, G4 : group fed diet supplemented
with 1% safflower-seed-oil + Selenium, C : group fed diet supplemented with nothing. Each bar represents the mean change
of the body weight and Y error bar is expressed as meanstSE (n=8).
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Fig. 2. Weight ratios of liver to body. Group 1 : group fed diet supplemented with 1% CLA, Group 2 : group fed diet
supplemented with 1% CLA + Selenium, Group 3 : group fed diet supplemented with 1% safflower-seed-oil, Group 4:
group fed diet supplemented with 1% safflower-seed-oil + Selenium, C : group fed diet supplemented with nothing. Each
bar represents the mean weight ratio of liver to body and Y error bar is expressed as means+SE (n=8).
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Fig. 3. Weight ratios of spleen to body. Group 1 : group fed diet supplemented with 1% CLA, Group 2 : group fed diet
supplemented with 1% CLA + Selenium, Group 3 : group fed diet supplemented with 1% safflower-seed-oil, Group 4
group fed diet supplemented with 1% safflower-seed-oil + Selenium, C : group fed diet supplemented with nothing. Each
bar represents the mean weight ratio of spleen to body and Y error bar is expressed as means+SE (n=8).

Spleen/body weight (%)

CLA ©= £l Group 13 LA @5 Fol#9l Z+ #9] triglycerides= Group 1, Group 2, Group 3,
Group 32 selenium &3 Foi& 2 izl tis] & Group 4, Z22] 2L Control °] Z}7Z} 2042 mg/dl, 20+2
o179l =712 Btk 28y CLA T3} LA F4 mg/dl, 22+4 mg/dl, 18+1 mg/dl L8] 3 1843 mg/dIZ
o 7H] oA 1B EA Rkt E}Stth(Fig. 6).
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Fig. 4. Weight ratios of fat to body. Group 1 : group fed diet supplemented with 1% CLA, Group 2 : group fed diet
supplemented with 1% CLA + Selenium, Group 3 : group fed diet supplemented with 1% safflower-seed-oil, Group 4
. group fed diet supplemented with 1% safflower-seed-oil + Selenium, C : group fed diet supplemented with nothing. Each
bar represents the mean weight ratio of fat to body and Y error bar is expressed as means+SE (n=8).
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Fig. 5. Total Cholesterol. G1 : group fed diet supplemented with 1% CLA, G2 : group fed diet supplemented with 1%
CLA + Selenium, G3 : group fed diet supplemented with 1% safflower-seed-oil, G4 : group fed diet supplemented with
1% safflower-seed-oil + Selenium, C : group fed diet supplemented with nothing. Each bar represents the mean serum
total cholesterol concentration and Y error bar is expressed as means+SE (n=8).

Total cholesterol (mg/dl)

2} selenium &3 F<l Group 4 2tz B3l Group 4, 28] 32 Control °] Z+z} 110+11 mg/dl,
oF7te] F7HE HGAT ZF o+ 7] zol= folAde] 86+11 mg/dl, 11713 mg/dl, 86+9 mg/dl 28] 83+10

178 =2 ket mg/dIE Ve THFig. 7).
7k o+ 7ke] Zpole foide] 1 EHAeH, CLA %
(3) HDL LA @5 5721 Group 13 Group 3- selenium &%

7z} #29] HDL §%%& Group 1, Group 2, Group 3, Fo]21 Group 29t Group 40 tiaf #2391 Z71=
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Fig. 6. Serum triglyceride(TG) concentrations. G1 : group fed diet supplemented with 1% CLA, G2 : group fed diet
supplemented with 1% CLA + Selenium, G3 : group fed diet supplemented with 1% safflower-seed-oil, G4 : group fed
diet supplemented with 1% safflower-seed-oil + Selenium, C : group fed diet supplemented with nothing. Each bar represents
the mean serum triglyceride concentration and Y error bar is expressed as meanstSE (n=8).
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Fig. 7. Serum HDL-cholesterol concentrations. G1 : group fed diet supplemented with 1% CLA, G2 : group fed diet
supplemented with 1% CLA + Selenium, G3 : group fed diet supplemented with 1% safflower-seed-oil, G4 : group fed
diet supplemented with 1% safflower-seed-oil + Selenium, C : group fed diet supplemented with nothing. Each bar represents
the mean serum HDL-cholesterol concentration and Y error bar is expressed as meanstSE (n=8).

HDL~cholesterol (mg/d)

2ok 23y Group 13} Group 39] d37ke] f<94 (Fig. 8).

2 AR A 3t CLA ¥ LA ©@5 F421 Group 1 % Group 391 H]
3l selenium &% FI#2 Group 2 ¥ Group 4°A+=
(49) LDL g BAANE 2 7 748 Aol frejAdo] QI EHA

Z} 9] LDL 5 %=+= Group 1, Group 2, Group 3, Group 29431, Group 35to] thol gl §24%1 S7HE B
4, Z18]F Controlio] 7H7}b 40t6mg/dl, 32+3mg/dl, ATk
51+30 mg/dl, 34+3 mg/dl 22|32 31+7 mg/dIE LFEFSITH
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Fig. 8. Serum LDL-cholesterol concentrations. G1 : group fed diet supplemented with 1% CLA, G2 : group fed diet
supplemented with 1% CLA + Selenium, G3 : group fed diet supplemented with 1% safflower-seed-oil, G4 : group fed
diet supplemented with 1% safflower-seed-oil + Selenium, C : group fed diet supplemented with nothing. Each bar represents
the mean serum LDL-cholesterol concentration and Y error bar is expressed as meanstSE (n=8).
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