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Effect of Lysine-Limited Diets Containing Different Levels of L-Carnitine on
Body Weight and Lipid Metabolism in ObesityInduced Adult Rats*

Kim, Ja Kyung - Kim, Mi Kyung§
Department of Food & Nutritional Sciences, Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

This study was performed to investigate the effect of lysine-limited diets containing different levels of L-carnitine on
body weight and lipid metabolism in obesity-induced adult rats. Eight-month-old male Sprague-Dawley rats (n = 90)
were raised for one month with high fat diet (40% fat as calorie) to induce obesity. After induction of obesity, rats wei-
ghing 739.5 g were randomly blocked into three groups according to the body weight and raised for eight weeks with
control diet (Co), 50% lysine-limited diet (—L), 50% lysine limitation with 0.3% pivalate diet (—~L + P). Each of three
groups was allotted to 0.0% L-carnitine (0.0% CT), 0.5% L-carnitine (0.5% CT) and 2.5% L-carnitine (2.5% CT)
groups, respectively. The levels of AST, ALT, total protein and albumin in plasma were within the normal range. Daily
food intake and calorie intake tended to be lower in 2.5% CT groups than those of other groups regardless lysine limi-
tation or pivalate intake. And body weight gain and calorie efficiency ratio (weight gain (g) /calorie intake (100 kcal))
were significantly the lowest in 2.5% CT groups among all experimental groups regardless of lysine limitation or pivalate
intake. The weights of perirenal, epididymal fat pads and brown adipose tissue in 2.5% CT groups were significantly lower
than 0.0% CT groups. Plasma total lipid, triglyceride, total cholesterol concentrations in all groups were not significant by
experimental compound. HDL-cholesterol concentrations in —L + P + 2.5% CT group were highest in —L + P groups.
Levels of hepatic total lipid, triglyceride and total cholesterol in 2.5% CT groups were tend to be lower those than in 0.0%
CT groups regardless of dietary lysine limitation and pivalate intake. Fecal total lipid excretions of 2.5% CT groups were
significantly lower than in 0.0% CT groups in all experimental groups. But fecal triglyceride excretions of 2.5% CT groups
were significantly higher than 0.0% CT groups regardless of lysine limitation and pivalate. In conclusion, there was no
difference on body weight and lipid metabolism by dietary lysine limitation and pivalate intake. And feeding of 2.5% L-
camnitine was more effective than feeding of 0.5% L-carnitine and 0.0% L-carnitine in reduction of body weight, body fat

and lipid metabolism. (Korean J Nutrition 40(2) :

118~129, 2007)
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Z=Z0] B A% AU carnitineo] ¥&3HA 2 ¢ h
Borum 92 lysine (0.37%) %+ 0.1% (w/w) L-carnitine
& ¥8% wheat gluten AJ01E HQ F2 A7 T5ollA
carnitine $=7F T4EHE RS B3 A3 25 249
carnitine 20| Ao] 29 lysine?] AFol J&stth= RS
Uitk Lysine AlgE 4jo]g He A7 el 144
o] A1 o) A=Y G FFH ] XA diApel
A lysine®} carnitined} FAIE= L3 F23t oA

Pivalate (pivalic acid, PVA), 2,2-dimethylpropionic acid,
pivalate™= AW carnitine} Z¥3}1e] pivaloylcarnitine
(PCN) FHIEZ® =& B4 vldrl7]e 98 it o=
Aol A A8 EE|A secondary carnitine deficiency =
FE37] Ye o2 20 mmol/L9) pivalateE 717k
FoAgo 2 A3 T8 U9 carnitine EF FJAL
7 gihs AE Busta ek 28{u o] pivalate
o wjFo] WolA carnitine FFOE 8t A7lE F
Zrg-2 glon A% £8 Fol= 84 U carnitine 0]
Ao golth?® e AdjelA LR == ole§t pi-
valate EI¥= 2109 0.3% (w/w) & o, A &3, 44,
Zh 25, A9 carnitine FEE 7P 90 E WEr)
3 YA JYokF P HFE dPdo R 8 2770 AFP A
pivalate”} 887} 2%, 25 W carnitine 5% 50% ©]
A AR oH, AU carnitine?] 30% 4~ Al carnitine
293 Ay iy A5 (uRakEe] 7, ketogenesis
) vehdA gokrka B ushgich P
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53t 2lo]Z AU carnitine] 84S A Al AFH
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1. Mg =S| ZH|

B AToME (F)C] AFATeAN T8 TF
100%2) L-carnitine (Lonza Biotec sro, Czech Republic)
S 2z oo EFste] M IS L-
carnitine®] 574 Table 13} 25k}

2. MEIEEY MG 2 A1)

APFELS () LdElo| 20l oj=jsle] 24 A1FH

Table 1. Specifications of L-carnitine

Content of L-camitine 100%

Appearance Crystalline powder
Color White

pH (2.5/50 ml water) 6.5-8.5

Heavy metals max. 10 mg/kg

Total microbial count max. 50 cfu/g (only aerobic)

Table 2. Experimental design

FUg @A AR R AR A3 8714 ¥ Spra-
gue-Dawley (SD)F 47 84 90vlElE thdo= sigith
AHFEL 2 A So77] A 79 b FLE 2
AL [(PARAIR: 2 22.1% o, =AW 3.5%
ol A 5.0% o1, Z3E 8.0% o, ZF 0.6% °I
3, 2 0.4% oV 2 A& Fh AFe) 5955 £ 6.3 g8
37 9ouiEE o R 40% A HolE Tk 17
2 7F Beke fEsIih W 35717 & AlFe] 7395 +
6.9 g¢! AEL ASl et U5 (randomized complete
block design) el &J&l 1002} = 970 2 EF{F3l] Table
29} 2k AE o) 27147k A3 AEFES gt vt
24 stainless steel cageolM AFS3IIAL Aojst B2 2
e HES Stk T A2 &5 22~24C, 55
45% W82 FAARLH, lighting cycleS 12417 7]
7 Bk Aol AR 2loje] RS Table 334 2
okt Ao} grslE gl o2 &5 HE (corn starch,
FE o, 83, AW Fdo2= % HF (soybean oil,
(F)CI, =5 AgH0)Y 4% (w/w) FEOZ2 ARS8
otk 9d Feo7E AIN-93M 7123 ok At mix-
ture (Harlan Taklad, USA)E 2lo]FA12l 12.6%Z ¥=
192 2125 vlElE AIN-93M mixture s 27t 2J°]
FAQ 3.5%% 1.0% F522 4o] 5tk L-carni-
tine (P CJ AFATAZHE FFo}t ARgaglen 2
o] %] L-carnitine T8 Feng 57& 151 5 g/ke
diet, 25 g/kg diet® 3ttt 2lo] W2 Llysine A2
lysineS A)$H3E GREE L-glycine s 371515129, pivalate

Dietary treatment

b — - -
Groups Adop(’r;ngzr;seriod Obesﬁy(—;nit;zlrﬁ period Experimental period (2 months)
Co +0.0% CT Control diet (AIN-93M) L-carnitine 0.0% (w/w)
Co+0.5% CT L-carnitine 0.5% (w/w)
Co+2.5%CT L-carnitine 2.5% (w/w)
-L+0.0%CT —50% lysine diet L-carnitine 0.0% (w/w)
-L+0.5%CT Pellet diet 40% fat diet L-carnitine 0.5% (w/w)
—L+2.5%CT L-carnitine 2.5% (w/w)
—~L+P+0.0% CT —50% lysine +0.3% pivalate diet  |-camitine 0.0% (w/w)
—L+P+0.5%CT L-carnitine 0.5% (w/w)
—L+P+25%CT L-carnitine 2.5% (w/w)

" Co+0.0% CT: Control diet (100% L-lysine) group

Co +0.5% CT: Control diet (100% L-lysine) +0.5% (w/w) L-camitine diet group
Co + 2.5% CT: Control diet (100% Lysine) + 2.5% (w/w) L-carmnitine diet group

—L+0.0% CT: =50% L-lysine group

~L+0.5% CT: —50% L-lysine + 0.5% (w/w) L-carnitine diet group
~L+2.5% CT: —50% L-lysine + 2.5% (w/w) L-carnitine diet group
~L+P+0.0% CT: —50% L-lysine + 0.3% (w/w) Pivalate diet group

—L+P+0.5% CT: —50% L-lysine + 0.3% (w/w) Pivalate +0.5% (w/w) L-carnitine diet group
—L+P+2.5% CT: —50% L-lysine + 0.3% (w/w) Pivalate + 2.5% (w/w) L-carnitine diet group



Table 3. Composition of experimental diets
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(Unit: g/kg dieh)

Groups” Co -L —L+P
Ingredients 00%CT  05%CT  25%CT  00%CT  05%CT  2.5%CT  00%CT  0.5%CT  2.5%CT
Cornstarch 451192 446192 426192 451192 446192 426192  451.192  446.192 426,192
Dexfrinized comstarch 150000 150.000 150000  150.000 150000  150.000  150.000  150.000  150.000
Sucrose 130.000 130000  130.000 130000  130.000 130000  130.000  130.000  130.000
Cellulose 50000 50000 50000 50000 50000  50.000 50000  50.000  50.000
Amino acid mixture” 126100 126100 126100 126100 126100 126100 126100  126.100  126.100
Soybean oil 40000 40000 40000 40000 40000  40.000 40000 40000  40.000
TBHQ 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008
Mineral mix’ 35000 35000 35000 35000 35000 35000 35000 35000  35.000
Sodium bitartrate 5.200 5.200 5.200 5200 - 5.200 5.200 2,200 2.200 2.200
Vitamin mix” 10000 10000 10000 10000 10000 10000 10000  10.000  10.000
Choline bitartrate 12,500 2.500 2.500 2.500 2.500 2,500 2.500 2.500 2.500
Pivalate - ; - - - . 3.000 3.000 3.000
L-Carnitine ; 5000  25.000 ; 5000 25000 - 5000 25000
Llysine 11300 aleo0 ViS00 o 5650 HEGE) s mds0 | Seb0sSESD . 50
Glycine 2900 2200 2000 8% 7B 7w 7.850 7850 7850
Total 1000 1000 1000 1000 1000 1000 1000 1000 1000

" See 1) of Table 2

? AIN-93M L-Amino Acid Mixture (126.1g/kg diet): L-Arginine 4.4, L-Histidine 3.2, L-Tyrosine 6.4, L-Tryptophan 1.5, L-Phenylalanine 6.1, L-
Methionine 3.2, L-Cystine 2.4, L-Threonine 4.6, L-Leucine 10.7, L-Isoleucine 5.9, L-Valine 6.9, L-Proline 14.3, L-Glutamic acid 25.3, L-
Alanine 3.2, L-Aspartic acid 7.9, L-Serine 6.6, Data of L-lysine and glycine are above.

¥ AIN-93M Mineral Mixture (g/kg mixture): anhydrous calcium carbonate 259.9, dibasic calcium phosphate 131.7, monobasic po-
tassium phosphate 250, sodium chloride 74, potassium sulfate 46.6, tripotassium citfrate monchydrate 28, magnesium oxide 24, ferric
cifrate 6.06, zinc carbonate 1.65, manganous carbonate 0.63, cupric carbonate 0.3, potassium iodate 0.01, anhydrous sodium se-
lenate 0.01025, ammonium paramolybdate 4-hydrate 0.00795, sodium metasilicate 9-hydrate 1.45, chromium potassium sulfate 12-
hydrate 0.275, boric acid 0.0815, sodium fluoride 0.0635, nickel carbonate 0.0318, lithium chloride 0.0174, ammonium vanadate 0.0066,
powdered sucrose 175.206

# AIN-93M Vitamin Mixture (g/kg mixiure) : nicotinic acid 3, Ca-pantothenate 1.6, pyridoxine-HCL 0.7, thiamin-HCL 0.4, riboflavin 0.6,
folic acid, D-biotin 0.02, vitamin B, (0.1% cyanocobalamin in mannitol) 2.5, vitamin E (all-rac- e -tocopheryl acetate 500 1U/g) 15,
vitamin A {all-trans-retinyl palimitate 500,000 1U/g) 0.8, vitamin Ds (Cholecalciferol 400,000 IU/g) 0.25, vitamin K (Phylloquinone) 0.075,
powdered sucrose 967.23
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nillin reagent 5 mlE 71k & 37T water bathellAd 15
#7F incubationdto] TAA]7|31 o] A&eM 583 W
ZAZ) & 94 540 nmelA spectrometer (Genesis 10,
Spectronic Unicam, USA) & &Z4EE =43l u|al A
2slit). gake] SAIAM FE= glycerol-3-phosphate oxi-
dase-PAP A& o] &3 #4 kit (oMbAIk =) 2 546
nmellX SFTE G384 & ZYAHE T
FHXHE 7l E4F o83l FeAHEF ApTAL
S 2PN A S B4 kit (oMIAe )& o83t
o] spectrophotometer® 500 nmolA] B4 Qs 7,
HDL-Z9AHE 55+ LDL % VLDL (very low density
lipoprotein)= A7 F Eol8lE HDL 59 &2
E8 sk B4 kit (RIS, )& o]838te] 500
nmmelX FHFEE S

7] & AW 2 Blight9} Dyerd® o2 &35}
Y 49 A% 55 YoM FE3 F A& methanol2
=] glycerol-3-phosphate oxidase-PAP &FAHS o]83+
A kit (CRIAIH 2 ST F FHHE vE E
3 2% & AL methanol® %< o ZAEE 7}
FE E4g FUAHED AP BAA Sk

X
BE A 7 1 g3o® Attt

Mol F A ajdH AL st UF BAHJE W
£ 5AA%7) (IL-SHIN Engineering) & 24A17F AZFAA
desiccatorolX FRAI F FAE SAsta A QdEAL 8t
Rk W] A 05 g8 FHate 7 22 Rles F A
g &% &, ol 1Y F A wjdZow SIsiSith
o $A A F ZYAHE S vl 228 F
A& methanol2 o] oAl 22 YO Z kitS
olg3te] EAsIT, 19 T4 AW % T FAEE Wl
Aeko g Zlslaict 719 carnitine palmitoyltransferase
(CPT-D 9 84 =4S canitine 7142 ko] 3837 it
SAA BHHE CoAZ 412 nmold FFEE SAs=
Rahman $°9] Wl E3fe] S431ch CPT1Y 274
S 229 Fof FRE G 1 mgo] B HH-E-5to]
7142 5E B4 CoA 4& nmol FEE EASISITH 71
o] wid 2 LowryH? el E3to 435

5. SHAF
BE A543 Window-$ SAS package program< ©]
f3to] AR Be SAAE A¥TY Bad &
FoAE AN L,

Jux] BAMNEA (one-way ana-
lysis of variance) 2 3+ & ¢ = 0.05 ¥4 Duncan’s

multiple range testel] 9J3jo] Z} APF BA] 4] Frod
& RSk w3 72 A} (A 4ol U lysine/piva-
late 5, B: Ao] WY L-carnitine %) 9 487} 0|9
AT 2L (A * B: 2oy lysine/pivalate 75 * 2Jo) U L-
carnitine %) 8 Y& o] dux] BAHEY (two-way
analysis of variance) 3l ZF 9913} Q0izke] A5 &
HBE o = 0.05 FFAA FF3Aeh ZE A F4] A
B 28] 9hE 24glom BAEF &4 A8 ¥4
e ALHG T, e 2L APT YelA BAX7 B
S 25 A Hold k2 71478 8-& F3t]

2 b

1. ABNEY Oy T AR

3 U ASTSF ALTY 5%+ Table 48 234t} &2 4
TFollAM &4 ASTH ALTS % 247k 42.47~48.74
U/L$} 9.23~17.30 TU/Le|SleH, Ao o lysine A&z}
pivalate Foiol| W& JTF F-oHo)|x] g} E3t L-
carnitine2] A&l 23] 2lo] U lysine A}gkpivalate &
A el 2.5% L-carnitine oAl AST7} 23 wof
A= Aol AU e HolA] ¢gtom AidrEdd &
stk @Ae] & Tyl IRl 5 Table 494 2Sith
= ol e e 22 6.56~6.95 g/dieh 4.05~4.38
g/dlo® BE oA Sprague-DawleyE EFH 9 944 7]
2P st

2. No| MFF I} AFHH}

AFE2 YY Bt Ao] AHFH G HFHFE Table 5
I 2tk 4 Bt A dF AHE BT Ao]
lysine A3t} pivalate FoJake] whE F-2)A ¢l JES A
sk} L-carnitine Fol@l webrE fozolxEs A
T 0.0% L-carnitined*ol| B|3}] 0.5% L-carnitine 2 &
< &L, 2.5% L-carnitineT W& F3S YERAICH

AR717 Fke) AFHSk= Table 53 23kth Ao
lysine #3135} pivalate Tl 23k 3k §-2]7jo)#] algk
t}. Lcarnitine Fo{ol whe Q3R FojZFolox] BE AY
T 2.5% L-carnitinew AlFo| 4k dizr o}
o] Y lysine A|$Ht lA& L-carnitine 443l whet A
Zo°] dose-dependentd}A] Ao}, 2o] U lysine A3k
pivalate FI7 WellMde 2.5% L-carnitine 443 Alol|wh
0.0% L-carnitineT®t} AFo] )2 oz Wit A4
07 AYFE A5 Lcarnitine F6I2] ke o} 7t

7} 2.5% L-carnitine FoJol] W} Co + 2.5% L-carnitine
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Table 4. Plasma AST, ALT, total protein, and albumin concenirations in rats fed diets containing different L-camitine level

Groups"” AST (U/L) ALT (IU/L) Total protein (g/dl) Albumin (g/dl)
+L+0.0% CT 46.27 + 1,227 10.46 + 1.37%° 6.95 +0.21™ 405+ 011"
+L+0.5% CT 46.53 + 1.28% 14.48 + 1,86 6.78 £ 0.18 419 £0.13
+L+2.5%CT 4530 + 1.27%° 923 +1.91° 6.76 +0.27 431 +0.12
-L+0.0% CT 4573 + 1.20% 10.78 + 1.43%° 6.60 + 0.22 418 = 0.08
-L+0.5%CT 46.60 + 1.74% 10.09 + 0.75° 6.88 £ 025 431 +0.09
-L+2.5%CT 4520 + 1.13%® 9.59 +1.98° 6.87 £0.19 430 +0.12
—-L+P+0.0% CT 46.79 + 1.53%® 14.00 + 2.43% 691 +0.23 4.38 + 0.04
-L+P+0.5%CT 48.74 + 1.75° 17.30 * 4.29° 671 £0.12 4.18 + 0.10
—L+P+25%CT 42.47 + 1.24° 10.92 + 2.23% 6.56 + 0.13 407 £0.17
Significant factor” B - - -

Y See 1) of Table 2
2 Mean * Standard Error (n = 10)

3 Values with different alphabet within the column are significantly different at @ = 0.05 level by Duncan’s multiple range test

¥ Not significant at @ = 0.05 level by Duncan’s multiple range test

¥ Statistical significance of experimental factors was calculated based on 2-way ANOVA
A: Effect of dietary lysine and pivalate level was significant at ¢ = 0.05 level
B: Effect of dietary L-carnitine level was significant at « = 0.05 level

A*B: Interaction of dietary lysine and pivalate level and dietary L-camitine level was significant at « =0.05 level
- Effects of A and B were not significant at ¢ = 0.05 level

Table 5. Food intake, calorie intake, change in body weight and calorie efficiency ratio in rats fed diets containing different L-carnitine

level
Groups” Food intake Cdadlorie intake Change in body weight Chongilgiz?ﬂé;\:lghﬁ
(g/day) (kcal/day) (g/8 weeks) (g/100 keal)

Co+0.0% CT 25.02 + 0.80”*% 90.51 + 2.91°° 27.17 = 4.21° 0.53 + 0.07°
Co+0.5% CT 23.99 + 0.59% 86.36 + 2.11°% 5.53 + 10.28° 0.12 +0.21°
Co +2.5% CT 2292 + 0.83° 80.86 * 2.94° —32.65 + 10.41° -0.73 £ 0.23°
—-L+0.0% CT 23.39 + 0.44% 84.09 + 231 1224 £ 4.87*° 0.24 + 0.15*
-L+0.5% CT 2591 + 1.24° 93.26 + 4.48° 1071 + 7.92° 0.19 + 0.15°
-L+25%CT 23.52 + 0.74% 82.98 + 2.60 -27.76 + 7.76° -0.62+0.18°
~L+P+0.0% CT 2323 + 0.71%° 84.05 + 2.56°° 4.49 + 8.35° 0.06 £ 0.18°
-L+P+0.5%CT 24.34 + 1.03% 87.62 * 3.70°° 19.05 = 12.61° 0.30 * 0.25°
—-L+P+25%CT 2227 +0.92° 78.57 £ 3.24° -38.83 £ 10.31° —0.96 £ 0.27°
Significant factor” B B B B

" See 1) of Table 2

? Mean = Standard Error (=: n = 9, otherwise: n = 10)

¥ See 3) of Table 4

“ See 5) of Table 4
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Table 6. The weights of some adipose tissues in rats fed diets containing different L-carnitine level

(Unit: g/100 g B.W)

Groups” Perirenal fat pad Epididymal fat pad Brown adipose tissue
Co+0.0% CT 3.84 + 0.227°% 2.41 +0.17° 0.09 £ 0.01%
Co+0.5% CT 3.74 +0.20® 2.39 + 0.09° 0.09 £ 0.01®°
Co+2.5%CT 3.49 £ 0.27% 227 +0.15% 0.07 £ 0.01°
—-L+0.0% CT 3.93 +0.16° 2.08 +0.10™ 0.10 £ 0.01%
—-L+0.5% CT 3.70 + 0.28% 2.32 +£0.13° 0.10 £ 0.01%°
-L+2.5%CT 3.33 +£0.21% 2.07 +0.10%® 0.08 + 0.01°
~L+P+0.0% CT 3.54 +0.17% 2.10 +0.10® 0.12 £ 0.02°
—L+P+0.5% CT 3.60 + 0.21%° 2.21 £0.14% 0.10 £ 0.01%°
~L+P+25%CT 3.09 + 0.33° 1.90 + 0.13° 0.07 +0.01°
Significant factor” B A B B

" See 1) of Table 2
? Mean + Standard Error (n = 10)
¥ See 3) of Table 4
4 See 5) of Table 4

Table 7. Plasma total lipid, triglyceride, total cholesterol, HDL-cholesterol concentrations and HDL-cholesterol/total cholesterol ratio in rats

fed diets containing different L-carnitine level

Groups” Total lipid Triglyceride Total cholesterol HDL-cholesterol HDL-cholesterol/
(mg/dl) (mg/d (mg/dl) (mg/dl) total cholesterol

Co+0.0% CT 313.70 & 33,057 156.74 £ 19.61™ 75.27 £ 694 34.15 = 1.57° 0.48 + 0.03"
Co+0.5% CT 390.67 + 43.77° 196.33 + 24.57 89.56 + 7.76 3574 + 3.13%° 0.42 = 0.04
Co+2.5%CT 351.33 £ 37.00% 141.61 + 14.26 88.09 + 6.14 43.13 £ 5.06% 0.49 + 0.05
-L+0.0%CT 333.20 + 16.79% 141.16 + 16.81 8529 = 4.6 37.81 = 2.64%® 0.45 + 0.03
~L+0.5% CT 372.54 + 26.85° 169.92 + 11.56 90.69 + 4.68 40.55 + 3.61%° 0.46 + 0.05
-L+2.5%CT 35475+ 4.17% 154.08 + 14.25 86.97 + 677 4493 + 4,60 0.52 £ 0.04
~L+P+0.0% CT 326.89 + 33.38% 155.84 + 14.86 90.14 £ 8.36 33.90 = 3.58° 0.41 + 0.06
—L+P+0.5%CT 343.62 + 25.39° 163.50 + 17.64 90.74 + 10.30 4129 =251 0.50 + 0.06
~L+P+2.5%CT 262.60 + 17.89° 139.02 + 40.38 79.60 + 685 46.81 * 4.79° 0.61 = 0.07
Significant factor” - - - - -
79 See 1-5) of Table 4
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Table 8. Hepatic total lipid, triglyceride and total cholesterol concentrations in rats fed diets containing different L-camitine level

(Unit: mg/g wet weight)

Groups” Total lipid Triglyceride Total cholesterol
Co+0.0% CT 5684 = 7.96”°% 13.77 £ 0.71%° 1.23 = 0.03°
Co+0.5% CT 43.46 £ 7.40° 10.35 + 0.93° 1.05 + 0.06™
Co+25%CT 4586 + 6.21% 11.27 £ 1.06™ 1.15 £ 0.07*
-L+0.0%CT 5210 + 8.01% 13.16 + 0.88°° 1.02 + 0.06°
-L+0.5% CT 70.00 + 11.94® 13.31 * 0.54°¢ 1.12 + 0.03%°
—L+25%CT 39.00 = 4.80° 10.97 + 0.58% 1.15 + 0.06™
—L+P+0.0% CT 65.30 = 9.81°° 14.67 +1.02° 1.22 + 0.06°
~L+P+0.5% CT 86.72 = 11.50° 14.55 + 0.80° 1.09 + 0.06%
—L+P+25%CT 50.90 + 6.86™ 13.41 + 0.94%° 1.11 + 0.07%

Significant factor” A, B A B -

" See 1) of Table 2
? Mean = Standard Error (n = 10)
¥ See 3) of Table 4
“ See 5) of Table 4

Table 9. Fecal total lipid, triglyceride and total cholesterol excretions in rats fed diets containing different L-carnitine level

(Unit: mg/day)

Groups" Total lipid Triglyceride Total cholesterot
Co +0.0% CT 3427 + 526" 0.11 + 0.02° 1.29 + 017
Co+0.5% CT 27.51 = 2.60° 0.13 £ 0.02° 1.06 £0.18
Co+2.5%CT 1474 + 3.01° 0.44 + 0.08° 1.45 + 0.42
—L+0.0% CT 3589 = 4.31° 0.12 + 0.03° 1.33 + 0.24
-L+0.5% CT 27.65 +1.99% 0.18 + 0.04* 1.36 +0.22
~L+2.5%CT 25.43 + 2.66° 0.15 + 0.03° 091 £0.14
—L+P+0.0% CT 40.02 = 3.14° 0.13 + 0.03° 1.07 £ 0.19
—L+P+0.5% CT 34.84 + 502 0.16 £ 0.02° 1.04 013
—L+P+25%CT 19.95 + 2,92 0.29 + 0.04° 1.40 + 0.21
Significant factor” B A, B -

" See 1-5) of Table 4
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Table 10. Hepatic carnitine palmitoyliransferase-l activity in rats
fed diets containing different L-carnitine level
(Unit: nmol/mg protein/min)

Groups" Carnitine palmitoyltransferase-I
Co+0.0%CT 3.86 = 0.137°%
Co+0.5% CT 4.08 + 0.23°
Co+2.5% CT 421 £0.51°
—L+0.0% CT 3.03 + 0.20™
—-L+0.5% CT 311 +0.13%
-L+2.5% CT 3.14+£0.17%
-L+P+0.0% CT 263 +0.17°
—L+P+0.5% CT 274 £ 0.17°
—~L+P+2.5%CT 2.79 £ 0.51°
Significant factor” A

Y See 1) of Table 2
? Mean = Standard Error (n = 10)
¥ See 3) of Table 4
¥ See 5) of Table 4
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