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ABSTRACT

This study is to investigate the effect of dietary L-carnitine supplementation on lipid
metabolism in rats fed with isolated soy protein and casein for their source of protein.
Four experimental groups were organized and each group had eight Sprague-Dawley male
rats with the initial weight of around 180g. The four groups were CO (casein only
supplemented group); CC (casein and 3% L-carnitine supplemented group); ISO (isolated
soy protein only supplemented group); ISC (isolated soy protein and 3% L-carnitine
supplemented group). All groups were supplemented with the experimental diet for four
weeks and carnitine comprised 3% of their diet. The results were as follows; 1. There was
no significant difference in food intake among the groups. 2. Final weight gain was
significantly lower in the groups supplemented with isolated soy protein than in the groups
supplemented with casein (P<0.05). The groups with supplemented casein and carnitine
showed the effect of weight reduction (p<0.05). 3. Food efficiency ratio was lower in the
groups supplemented with isolated soy protein than in the groups supplemented with
casein (p<0.01). The groups supplemented with casein and carnitine showed low food
efficiency ratio. 4. The serum total lipid was higher in the groups supplemented with
casein than in the groups supplemented with isolated soy protein (p<0.05). 5. Serum total
cholesterol was higher in the groups supplemented with casein than in the groups
supplemented with isolated soy protein. 6. There was no significant difference in
triglyceride, HDL-cholesterol, and LDL-cholesterol in serum among the groups. 7. Out of
the groups supplemented with isolated soy protein the total cholesterol level in liver was
low in the groups to which carnitine was supplemented (p<0.05). However, there was no
significant difference of liver total lipid and triglyceride among the groups. 8. There was
no difference in TBARS levels and GSH-Px activities in liver among the groups.

Key words: L-carnitine, lipid metabolism, isolated soy protein, casein

*E AT E 20039E AAdERE 24 =& A7 Ao o) 38 RAY
A4 2004 89 189 A U: 2004 99 4Y

Corresponding Author: Won, Hyang Rye Tel: 82-33-730-0496

Fax: 83-33-730-0403 E-mail: hrwon@mail.sangji.ac.kr



114 S=R[HAE Yatnt 82 x| H153 38 2004

L A

ru

FIEU" S /55 AXelr F3 2
o] Ao} A& Y437 A8 AEA
Je FHARRE vEZ=Eolr Wl 3
o] HAAEoi(Diaz et al. 2000; Evangeliou -
Vassopoulos, 2000; Muller et al. 2002; Singh -
Aslam, 1998), AwaiislEe] AqEE ¥
malondialdehyde®] Q4& @F&= Aoz ¢eA
ATHLoster - Bohm 2001). w2tx] F9733}e] A
HIAE e e ANHIEES 7FAAY
v 539% B33 lrKDayanandan et al. 2001;
Singh - Aslam 1998). ¥% Z#H2HEL &G
= 97 A3} (Arslan et al. 2003; Bell et al. 1992;
Diaz et al. 2000; Maccari et al. 1987; Raymond et
al. 1987)9} REY2EE ol FF2URE I
7}etdE o A4l &3} apolipoprotein®] €
£ Aoz EAIYE 47 Ad4xE B §
31 9ltHBell et al. 1992; Ji et al. 1996; Mondola et
al. 1988; Ruggiero et al. 1990). FEF Mol X 2]
acetyl donor24]2] acetyl-L-camitine2 -3}d] 2]
3 wistd vEZ=elof A IAA HES
AAPAA HEAT= EHFE A phosphate
camier®] ¥A4E FJde Zlo| HiFu n

(Fernandez et al. 1989; Paradies et al. 1992), A3

Table 1. Composition of experimental diet

] AL o] 3 ALRAA FHE e 3EEAES
AAY Fe FH2eE ke Aozx YA
ACHShill - Young, 1994). 1 9ox H|9IE
(Brandsch + Eder, 2002; Celik - Ozturkcam, 2003,
Owen et al. 2001; Xu et al. 2003), =& =2
(Bacurau et al. 2003; Song et al. 2002)¢f T§H W
1= Aok SEvEtE vig ol@ge) Fte) &
A ArgdRlel o FAYo=z A e
(Korea National Statistical Office 2002) <&71A
Ago] 53] Airie}l BHEAO] & o=
g4 Ax, 53] 4 FH2HE =9 Ao
§ F7le #AE Y $coronary artery disease:
CAD)¥ #dE 9Faes AFHHY sio
Khor 1997; Willet 1990). Ft2 & <17ke} 7H
I AZAM FAHE Y §F 59 T84
AEE B8 FFE7] dEA AHE e A
EoAE VBeY AW 4 £F HJ H &
AZ AFE L e} (Sachan et al. 1997). EFF o}
Uikl lysineo]. §HA Q] AR E 2o]BE o)
o] duido] st21jeje] g FFE 7F
F Aot gt B d7e 84 d@yd F
g s FEA @A FHAIQle] Foid o)
o L-7l2U8 g I3t didy FH7 o
2lojo] L-7lZ2Y"RE FF5A-& oA ALoiAle
HAE %S Baz A

(g/kg)
Groupl)

Ingredienss CP cC ISP ISC
Starch 560.62 560.62 560.62 560.62
Casein 140.0 137.0 - -

Isolated soyprotein v - - 140.0 137.0
Sucrose 100.0 100.0 100.0 100.0
Beef tallow 100.0 100.0 100.0 100.0
a-Celluiose 50.0 50.0 50.0 50.0
Mineral-mix(AIN-93) 350 35.0 350 350
Vitamin-mix(AIN-93) 10.0 10.0 10.0 100
L-Cystine 1.8 1.8 1.8 1.8
Choline bitartrate 2.5 2.5 25 2.5
THBQ 0.08 0.08 0.08 0.08
L-camitine - 3.0 - 3.0

" CP: Casein only supplemented group, CC : Casein and 3% L-camitine supplemented group, ISP : Isolated soyprotein
only supplementedgroup, ISC : Isolated soy protein and 3% L-carnitine supplemented group
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1. A¥A1s 9 4y

1. AESE % 40|

AF o 180g9] Sprague-Dawley ¥ +3 #3|
E 873 23E APFE ASA (f% 22£2T.
ANEE 65£5%, %% 06:00 Am-18:00 Pm)ol|A
staninless- steel wire cage ol 3§} vj2]® £ ALS
sten dEEe AFol wet 43 o ujx
At 4T SEA gwdel sAdE F
+3 T(CO), A EURE FIH F
(CO). &4 Jdd Faduds FI% &
(1S0), ¥ A7 sl=2vdg FF FASO) 5
4T2 2 gk ARl FHAe ICNYA
T4 L- FtE2Y"EL o]X|ujo) o F2|3)A}
AN 7S AMgEAC JlEJvd FEEe
7t2UR S 3% TR A 2olE FH3Ah
A 2lo)= Table 13 2t}

2. A2 Y Aty :

437t AQolE Fostn 18X AR
F etherZ2 vlF3ste] ZFFHPL AHAAL, A
AT Qe PyRAA FE¢ HAF ¥
3000rpmoll A 20487t A4 F-eldtd ¥ & ¥
3 & HDL-cholesterol& ZA] BA3lg1 ©&
AZAGEL B4 H71A -10CAN ¥F Rist
Atk @33 1Y FA A, FHAE, FZHE2H
£ %S Fringed} Dunn(1970)¢] MY, Biggs &

(1975)9] W, Zlatkis®} Zak(1969)2] & A&
39 ¥* 2] HDL-cholesterol ¥ Z4AHE
o] 83 ki(FFAPHE AHE-SHt. ¥ LDL-
cholesterol-2 Friedwalt2](1972)-& ©] &3}l 4+&38}
Aok 3r9) microsomeo|X19] TBARS(thiobarbituric
acid reactive substance) Z7%-2 Ohkawa(1979)% 2]
o 2 45143, 719 cytosolol} A9} glutathione
peroxidase(GPx)2] A%+ Levander(1983)% 2|
UHe g 2.

3. AR

APEA 2oe PTE BEUAZ YA
2] SAS Program (version 6.12)& ARE-3l] B
A2 Jehligen T 3] Ao]E ANOVA
test ¢} Duncan’s multiple range testel] ]3] 753}
Ak

m. A= g 23

1. &E AE, MES7I AolMF2 & 4
olg=
Ao A wE AFAZF, AFFUHE
Aol Q o] A& Table 29} )

AY Lol we} el dHFL o)zt Aoyt
AFS7HHP<0.05)7 4] AEP<0.01)2 A}o]
7t A Aoz vEhgch FHAQE FEH &
ANe FlEY" S J7EIEe o A Fo] gAs)

r £

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

Group cp cC ISP ISC

Item

Final body weight(g) 339.9+54% 322.046.6% 313.8+7.1° 309.36.6°
Mean 330.9+4.8" 311.5+4.7

Weight gain(g/day) 4.07+0.18" 3.300.31° 3.06+0.27° 3.10:021°
Mean 3.69+0.20° 3.08+0.16

Food intake(g/day) 20.7110.50 22.03+0.55 21.440.84 21.50£0.86
Mean 21.39:0.40 21.47+0.58
FER" 0.2010.01* 0.15:0.01° 0.1410.01° 0.14+0.01°
Mean 0.17+0.01" 0.14+0.01

All value are meant SE of 8 rats per groups
" FER : weight gain / food intake
Values with different superscript are significantly different

*P<0.05  **P<0.01
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22 Yeigoy § AL FFT A
Azl vlA= Fh2U-d Frtanst gk #
8 g A FR gty A FA e} f-93
A JERsTH (P<0.05).

AFNAHoZ FHARNE FFE Tol T v¥d
€ FF% FEG AFSUVE & AR Y
o Aolagx AFF7I vIAZ FHAIYE
T TAAMe FFEURE H7EEE | 4
| &gl tzA Jeided, 7HA4UE F5%
To] F ¢AS I THTU 4o HEEol A
AHo 2 A el (P<0.01).

O

2. 8y 39| x| =4

¥4 F9 FA%, A%, F FTY2HE,
HDL-Z8| 28| &, LDL-28 A& FSX& Table
3z 2.

d3 39 FAL F FY2HE FEE e
A9l ztolr} gle Ao JERGTHP<0.05). ¥
39 FAWL FFT 9AY FHo ©BE {
JaHP<0.05)e UElgtoY Ft2Ud FHrld] o
& ¥4 AT =9 Aol JehA gdth
RS T3 ¢ 84 FAWe] =t F
A S FFE TR =4 JEETHP<0.05).

84 Fo F2HEL FFI ayide F
Foll getA F228 (P<0.05) BRyey 7ty
g ol @E A F FH2HES T Ao)

© UYehiR] gtk 1S 5% T 83
% ZH2HE v FEUAL T FEY
A Jelsit (<0.05).

83 $9 $4A Y HDL-Z¥ 26 E, LDL-
ZY2HEL FFE @A FHIlEUYE J
7t A8 wE} {FYRE BolX sk

Won(2004)& A} FH71 o 2ol sl2
RS A718EE o 84 59 2%, $484
W & ZYAHE, LDL Ed288 2271 79
S ol slg i, Rhie?} Wond 1 Zg)
ZHEHold erts] 289 Jl2UdEE FF
RS W Y Fo FAAY FEY2HE F
T7 folEiA Be Aoz BRI Amaln
$(2003)& camitine chlorhydrateE 9 oA &
2 (0~200mg/L) FF A 8 ZH2HE, £7
B, FAAYE A7 ey ERAte A
A T3 AR FFe Fo3A ZaAvn &
o, Xu 5(003)2 £33 Hadyd st24d"
Hold] FFEHAUEL oW FAY} ER Zl“o*?}%—
o5t #FadHen 7te2SY FHE 37t
3ot ®ndta gluh. Lien® Horng(2001)-&
B2ds He| 0~l6mgkg dietSE 633+ FTFIH
A7 83 FAAYH vzHE3F APt
(monesterified fatty acid)= Z4AFHL B gy
HE, AAF, AousiEde fojrh gt B
3k ek = A HQ) camnitine palmitoyl-

Table 3. Concentration of serum total lipid, triglyceride, total cholesterol, HOL-cholesterol and LDL-cholesterol

(mg/dL)
Group cp ISP ISC
Item
Total lipid 417.313.6' 401.4+4.4" 398.1+11.4° 308.314.5°
Mean 409.7+6.3 389.3+10.9
Triglyceride 60.8+2.3 58.9+1.7 60.4+0.8 57.9+2.3
Mean 59.9+1.4 58.6+1.2
Total cholesterol 108.24.2 103.843.0 99.242.8 96.412.7
Mean 106.0+2.5° 97519
HDL cholesterol 30.5+2.7 27417 357436 31.7+2.4
Mean 31.6+1.6 337122
LDL cholesterol” 65.9+6.5 59.743.3 51.5+4.6 59.0+3.8
Mean 62.843.6 55.2+3.1

All value are mean+ SE of 8 rats per groups
YLDL-cholesterol : total cholesterol-HDL cholesterol-TG/5

Values with different superscript are significantly different at P<0.05
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transferase ¥AJo] Fl2Uel FFFo)A.
< Ft2J" FFo] At olFdle
A A 71, AR 9GS 7
g A2 HAeYh Diaz 5 (2000)2 31X
A Fl2Ud S F93 QS el ZE2HE A
gaast ANS HudEA ole Fl2yelo)
VLDL#} LDL®} phospholipid2 9] 7£2& ¢4
A7) Ed2HY o AE(cholesteryl ester)S
gA7E A FAZ) Aok Busiych

Bell & (1992)& E79A L-7l2U€e 37
¢ 43 ¥F FY2HE3 VLDLO| F9l3lA
72893 HDLY} LDL, IDLS] ©@izdo] =7}
3tk 3tk Raymond 5 (1987)& A |¥Z
E7d 7l2Ud g 3389 W ¥4 VLDL
3} HDL®) f-9l3}A4 743891 VLDLZ} HDL9
FAAYE Fadty duddn AxFAL S
Atz sqch

9o 4FEL 47 AFgzA Addne
tFsiv tEvRel d3 AAAES gutge
2 gHxes a97t 928 23 3ok Olson
T (1989)2 FY ZAERFE H fold 7}
2Udg A7eiae W 894 fe At 4
AHHate] FEI) RolAle AL Radki oy
ZAERFE e fotel st2vd 9835 A
Akl kS v 3ok

E AFddM= 84 FAn F FH2HE
e 99Ae EHd g f9 @ HolE B
A (P<0.05) 7l2URS] Hrle 84 S
FU2HE T W3l %S FR gyt

i3

oft
0%k HY
N, o T
b IS )

ok

3. 210 BRIY, FHRY, SBAEIS 55

el A, 344, & 2A2HE BEE
Table 4 ¢} 2}

2 AP, FRAN BEE AWE T
Ja7k gglont FUNdL 33 2 3 A=
Uge Wkt 2 & FdaHE] B U
g AU BFE 2odE A2ud 3
HEHE 2 4 Gk Owen $QUODE 712y
9 A7) e TS A sl F718)
of zbe] FAPge] ol FAFTHT ST, Bell
51992t 2d2HEo] squilene FEAS] T4
Ag Aol 37159) stzud 7t
o FHUES WINY 4 Aok BTk E
Maccari 5(1987)& 7t2Uel #7l7} o)A
o p-425E 22147 VLDLY BH(F 34
V& $E0tn B39t} Novak(1990)2 7}
9 ¥E A el pasel A%E wo
99 2AR R A2U"E BAY AL
st
g a7dde AzUde Wiae o 3
BAYe] Ae & 4 9n, FUUAL 3
@ TN & TASHES AN AR}
s19ich

4. 72| TBARS =Z1} GSH-Px 29| &A

7+o] TBARS (thiobarbituric acid reactive substance)
437} GSH-Px (Glutathione peroxidase)®] A43-&
Table59} 2t}

7+9] TBARS 437 GSH-Px@A L& AFT 7+
a7t gl Ao & et Lostere} Bohm

Table 4. Concentration of liver total lipid, triglyceride and total cholesterol

(mg/g of wet liver)

Group cp cc ISP ISC
Item

Total lipid 87.5:2.5 85.62.7 86312.8 849128
Mean 86.5:18 85,6219

Triglycerids 39.041.6 36,1211 38.512.9 413124
Mean 38.021.1 39.041.0

Total cholesterol 263112 24.9:0.8% 25.6:L1° 222:09°

Mean 25.410.9 240108

All value are meant SE of 8 rats per groups

Values with different superscript are significantly different at P<0.05
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Table 5. Concentration of TBARS and GSH-Px activity in liver

Group
Ccp CC ISP ISC
Item
TBARS
. 6.8+0.2 7.0£0.3 7.0+0.3 6.610.2
(mg/g of wet liver)
Mean 6.910.2 6.810.2
GSH-Px
7.210. .1+0.3 .3+0.1 .810.
(mmol/NADPH/min/mg protein) 2 7 73 68:0.1
Mean 7.1+0.2 7.0+0.1

All values are mean + SE

(200002 F2U" & 2olo] Jr13le ALS3E F
9] Al#o)A malondialdehyde®] &AJo] wFgttia
Ragey & aFdrMe o ENRE £
F A

V. A& 9 89

B d7e 484 Oy Foddn 52
@9 g FHAl0] FFE 4ol Lvtays
A71ete F o] AAdALY v|X = AFHE R
b A A Fo] o 180g =+ Spague-Dawley &
7 BAE sy 472 Uy 43T
7HQ1E & T (CO), FHAAF 7t2Yd
FF3 (€O, FEYAL FFE T (180),
Fouay slEvds FFT & SOtk
Ftayee ol 3% FFsYch

BE HAETE 4820 R 45T A3

2 Age ug3 2o

L ATl ozt Aol dFze fezt ATk

2. FawAs FHEI o) AAJE IFS
2 Boh AFF7 f9 kAl FATHP <0.05).

3. 7HAIE B FolAe st2Ud A7t
AL ZAAAFIE 347 N LHP<0.05), 7}

W koo o

to rle

4. A9 FAWL NS FFI Fo] F
oA E FFT 2RY A4 JelRTHP<0.05).

5. 849 F Z2HEL FAJS I
o] FadE FFH TR FA JEwo
(P<0.05).

6. 849 $A4A%, HDL- 23 2HE, LDL-
FH2HES AFFT F937F fiTh

7. 7] FEY2HEL FUNAEL IFH T
Z 7t2JUde HJrig FdA A Jebtae
<0.05), 7t8 FA, FEAYY v ¥
kel {927t A

8. 7te] TBARSHZ3¥ GSH-PxEAHL AYT
3 FAE AR

oldel g aokstd HFNA YL T
3RS @7t FERES TFEANE GE A
37 B3, SHAIQ) Tl 7l2v’ A7t
7t Mg} 4ol AEE FFe AV} AU

3o Ad4E-L 7t2Ud F7tEde 9y
A FHd Wt fFostA @A Y FE
#2H g @i FREGE sl=2Ud A7t
of wte} folatA & Ao2 Yeisit

7H2U” 9] AL e M4 TolA
Uebg s, 2t8 FEUAHE A3 ade F9
WA FelA YEbT
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