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Effect of Dietary L-carnitine Supplementation on Serum and Liver Lipid Composition

and Antioxidant Defense System in Rats fed with Different Types of Fat
Won, Hyang Rye
Department of Food and Nutrition, Sangji University, Wonju, Korea

ABSTRACT

The aim of this study was to investigate the effects of L-carnitine on the components
of serum and liver and the effects on the anti-oxidant system. For this purpose, five
experimental groups were setup. For fat source, perilla oil enough with unsaturated fatty
acid and beeftallow enough with saturated fatty acid were supplemented together with
L-carnitine to the rats. Five experimental groups kept eight Sprague-Dawley rats
respectively. They were CO group supplemented with basic diet of AIN-93, PO group
supplemented with perilla oil, POC group supplemented with perilla oil and L-carnitine,
BT group supplemented with beeftallow, and BTC group supplemented with beeftallow
and L- camitine. The results are. 1) Weight gain, food intake and FER were not different
significantly among the experimental groups. 2) Significant difference was observed in
serum total lipid(P<0.05), serum triglyceride(P<0.05), serum total cholesterol (P<0.05)and
serum LDL cholesterol(P<0.05). Serum total lipid and serum triglyceride were
significantly low in the groups supplemented with L-carnitine. Serum total cholesterol
showed difference with the supplementation of L-camitine in BTC only. LDL cholesterol
showed no significant difference with the supplementation of L-carnatine, but total values
of LDL-cholesterol were high in groups supplemented with beeftallow. 3) Total
cholesterol in liver was low in POC group with the supplementation of L-carnitine
however, there was no difference in BTC group with the supplementation of L-carnitine.

In summary, dietary L-carnitine did not influence the weight gain, food intake and
food efficiency ratio among the experimental groups, but had an effect of lowering the
serum total lipid and triglyceride significantly in both groups which were supplemented
with L-carnitine. The effect of lowering of serum total cholesterol with the supplementation
of L-carnitine in beeftallow group(BTC) only. The effect of lowering of liver total
cholesterol with the supplementation of L-carnitine in perilla oil group(POC) only.
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7I2U" 2 TRFE AEuclr] F2 At
o] tiatEo] A& HA3t7] el AE2A 3l
© AHAPRE vEZE=EolR 2ukdle #A
#jslj(Diaz et al. 2000; Evangeliou « Vassopoulos
2000; Muller et al. 2002; Singh - Aslam 1998), A
WaiAbslEe] 2FE 222 malondialdehyde )
AEE WFE Ao oA UchlLaster - Bohm
2001). mebr TS Y] AR g A 3
T ALIEES aA7lE AdE AT B3

31 ¢9ltHDayanandan et al. 2001; Singh - Aslam
1998). ¥4 ZHzHES HEEve AT7EHR
(Arslan et al. 2003; Bell et al. 1992; Diaz et al.
2000; Maccari et al. 1987; Raymond et al. 1987)%}
TEZH2EHE ol Fl2UEE HAUEiHE o
AUl &3 apolipoprotein®} HHS FHFoE
HEANGE A7ATDE BOsYTHBel et al.
1992; Ji et al. 1996; Mondola et al. 1988; Ruggiero
et al. 1990). 3 Hojre] acetyl donori/ﬂgl
acetyl-L-carnitine-& x=3}o] ]3] WH3ilH v EE
glop AEe] XA & uHAA FEA 1
= A¥E Ad phosphate carriere] 84S £
3= o] R st 1(Fernandez et al. 1989,
Paradies et al. 1992), AAF WA} o]3Q) Al

Table 1. Composition of experimental diets(g/diet kg)

A E¥=e AEAES AAH F= d2ZE
& e Aogx ¢ejA UckShill - Young 1994).
1 SlolE wRkX)E (Brandsch - Bder 2002; Celik
- Ozturkcam 2003; Owen et al. 2001; Xu et al
2003), S-F a3} <A (Bacurau et al. 2003; Song et
al. 2002)0] #3 BT ot $PyE Hgk
o|gg 9] F7tet T AL AY] Fo AYPes
o}e]A] 9= (National Statistical Office 1997) <
71A AFol 53] Agdirbel BEAol w2
Aoz delA UL, 53] 84 FU2HE F&
o g Z/e BAE A% (coronary artery
disease: CAD)Z} TAE HFQaAo2 AFHH
gtoh(Khor 1997; Willet 1990). ¥ |3+ A|dhe]
Fes TaAWd] R 7183 223
Agado] $R E7180] FeE Aol say
9g A7t FASHA QE Aol BE Aol
o Fzude e W A YAH Y
A FEe] wstel gasiAle] vAe A
Bz gk

I AdAds 9 Wy

1. HESE 40|
A& oF 250g2] Sprague-Dawley

s F %7 97
e FESE)

AYEE A4 (&% 2242T,

Goups” Ingredients Cco PO POC BT BTC
Casein 140.0 140.0 137.0 140.0 1370
Sucrose 100.0 100.0 100.0 100.0 100.0
Soy -oil 40.0 — — —_— —

Perilla-oil — 100.0 100.0 — —
Beeftallow — — — 100.0 100.0
Cellulose 50.0 50.0 50.0 50.0 50.0
Mineral mix(AIN-93) 350 350 350 350 350
Vitamin mix(AIN-93) 10.0 10.0 10.0 10.0 10.0
L-cystine 1.8 1.8 1.8 1.8 1.8
Choline Chloride 2.5 25 25 25 2.5
THBQ 0.08 0.08 0.08 0.08 0.08
L-carntine — — 30 — 3.0
Starch 620.62 560.62 560.62 560.62 560.62
Total 1000.0 1000.0 1000.0 1000.0 1000.0

" CO:Control group, PO:Perilla-oil supplemented group, POC:Perilla and camitine supplemented group, BT:Beeftallow

supplemented group, BTC:Beeftallow and carnitine supplemented group
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B 13531, Celik¥} Ozturkcan(2003)-2 31-2(34-3
6T)e A2 BEdy gelA L-7tay
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Torreele 5(1993)2 catfishel]l 72 U®l & F3}
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21t} Barker9} Sell(1994)-2 Bz @il o
Az A azEA e Flavde 3

Table 2. Final body weight, weight gain, food intake” and FER

Groups Final body weight(g) Weight gain(g) food intake(g) FER"
CO 316.0+24.1° 70.4+27.7 438.9+46.8 0.16+0.02
PO 303.525.2 5204323 412.0143.2° 0.12+0.04
POC 208.9+36.8 4734296 376.4+44.5% 0.12+0.02
BT 296.9+26.1 44.4+230 342.4+90.2° 0.12+0.02
BTC 207.7424.7 46.0+28.1 432.0+65.6" 0.10£0.02
U FER : weight gainffood intake
» Meant SE

¥ Values with different superscript are significantly different at P <0.05
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2. gyse xE=d
35 F]AW, I, FFA2HE,

HDL-Zd~H &, LDL-ZH 2 E FTX+= Table
37 2t}

gy FAY, FAAYE, T FH2HE,
LDL EH2HE s=7t A7 Fo4 A
(p<0.05)7} & RoE Yeldth FAYL &
2% HA7ET ZF 7t2Y" Aot wet
olAw ZFAE RAF1 Ja((p<0.05), BF
AN 27182 75T EF 72V
7l Wt goixe AIAE RAFZ g
((p<0.05). F F2HE2 E7|FTdAE 712
e Hrtel mE Aolr} gle AR Yehgta
71EFNA FtEU" Aot wet ZAg A
7b JERgTH(p<0.05). LDL Z8 28 &S 712Y
g FHrlel & fo4e glsley AAFHe=R
71828 H71E&70] A HERATHP<0.05).
HDL Z#28&2 437 FARE RolA
ook}t Arsaln 5(2003)2 camitine chlorhydrate&
eeldA S&4+E (0-200mgl) FFA 83 F
#H2E g, 24, AW "yl ey
Brare] dA xstAEbitel e {ofEtAl
#Aacha &y

Lien®} Homng(2001)-2 Hg2dz] o 0~16mg/

Lo ol NE N

kg diet 657t FFF A 4 FAAELI 9|
o AH 28 ¥4k (nonesterified fatty acid)y= 7+
233 4 ZY2HE, AXE, Ay dE
Aol7b gtk Raudgoh = AAF
carnitine palmitoyl- transferase ¥4jo] FI2U"
FdA & AL 7l2Ud FFol A o
FolE QL ANY ALY A%, AdRE
Qe 7AA 28 A2 A4k Diaz 5
eooe AR FEude Folside o
o] ZE2HE AAIAV} ANSS BashHA
ol #t24¥lo] VLDL 3 LDL2} phospholipid £
Ao TxE A= FHHECAH
(cholesteryl esten)& TH| A7) Ao} #dAe]
oz B33tk

o]Z3 AT AAELS B dFolM F FA4
At 93 F FY2HE] A AR o
28k Uth Bell 5(1992)& E7joA L-7l2
Ue 40mg/kg dieydayS 2197 3¢ A% &
% Ze~HE3 VLDLO] foJ3tA AR
HDL ¥ LDL, IDL®] ©@¥ZFo] FrFetiet 3t
¢t} Raymond £(1987)& #AZez 1AES
o] A& E7Y Fl2URE FEsAS o BF
9] VLDL# HDLo] #4391 VLDL¥ LDLo}
A FANGe ity gudd QX AL F7)
o Flaud bt AAY M4 olF
37} apolipoprotein TA4-& ¥HHA] RHIL ole
A2Ugel A2l sl nAYE 52 2ol
A Agdel AANRE 23T 5 Y 5ol
A& ANEFT Yokn R astch

2 A7l4 A2U” Fedrt THAPL F
dF3718) EXAES FAEIS) B

ol 9 rlo d
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Table 3. Concentrations of serum total lipid, triglyceride, total cholesterol, HDL-cholesreol and LDL-choleterol

Total lipid Triglyceride Cholesterol(mg/dL)
Groups P 4
(mg/dL) (mg/dL) Total HDL LpLY

Cco 245.1+25.92 66.0£10.3" 73.6+ 9.7° 32.2+8.8 18.1+4.2°
PO 242.3+34.0° 63.7+17.3° 76.4+10.7° 35.2+7.2 142136
POC 200.8:+43.8° 48.0% 8.8° 70.4+11.5° 36.249.6 19.124.9°
BT 258.9+43.9° 82.5+17.9° 94.5+15.2° 32.445.8 26.245.6"
BTC 235.7+26.9° 60.7+21.7% 74.2+10.5° 34.2+5.0 26.246.2%

All values are mean+SE

" LDL - cholesterol : total choesterol - HDL cholesterol - TG/S

? Values with different superscript are significantly different at P<0.05
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3. kel BXY, F4x|gh & ZAHIE
TBARS(thiobarbltunc acid reactive suvstance)
£=11 GSM-Px(glutathione peroxidase)2|
2y

kel FAH Z EH2HE,

TBARS(thiobarbituric acid reactive substance)4-&
3} GSM-Px(glutathione peroxidase)2] &4]-2 Table
49} 2t

FRA,

e A, FAAYe EE AYE 7
Aol7k ggont, F2e e 1%% 57189 7tz
e 238 2E006NA fsAl RA ve
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Z}ol & HolA BT
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A3t £ QS-S Bk ke F Fell2H
g 3 7t2Yd At we "dAFeE £
NETAME BA JERE O H(p<0.05), 718
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S0} Zvisle saug Hurt g dw)
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5(1987)& Ftayd A7t elA Avke B4t

32 £2A1A VLDLY AA(F FAANHE &
o1 2astgoh

Loster2} Bohm(2001)-& L-7}224El-g Alo]o]
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Table 4. Concentration of liver total lipid, triglyceride, total cholesterol, TBARS and GSH-Px activity

GSH-P
Total lipid Triglyceride Total choleserol TBARS X
Groups ! . . . (nmol/NADPH,
(mg/g of wet liver) (mg/g of wet liver) (mgfg of wet liver) (mg/g of wet liver) ) .
min/mg_protein)
Cco 73.249.3 28.2+3.9 17.643.1®Y 7.2610.86 7.40+0.61
PO 76.2£6.2 31.645.0 18.743.3° 7.46+0.70 7.6820.71
POC 78.0+4.5 30.217.3 17.0£1.3° 7.02+0.72 7.24+0.91
BT 79.7+7.8 33.0+6.4 18.7+1.4° 6.86+0.43 7.16+0.80
BTC 76.9+5.4 32.744.9 19.7+1.9° 6.17+0.69 7.04+0.76

All values are expressed as mean:SE

" Values with differnent superscript are significantly differnt at P <0.05
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