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ABSTRACT

This study was conducted to evaluate changes in plasma concentration and urinary excretion of carnitine, as well as
plasma lipid level and fatty acid composition, caused by short term supplementation of carnitine in humans. Ten healthy
male subjects (21.2 & 0.5 years old) received oral camitine supplementation (4 g/day) as tablets for two weeks. Fasting
blood and random urine samples were collected from each subject both prior to and at the end of carnitine supplemention
program. Following the 2 weeks of carnitine supplementation, plasma total carnitine (TCNE) concentration increased
20% (85.1 = 7.4 vs 67.3 = 9.1 gmol/, p > 0.05), while urinary excretion of total carnitine increased ten times com-
pared to the value measured prior to the supplementation (3051 + 692 vs 278 £ 90.1 1 mol/g creatinine, p < 0.01).
Non-esterified carnitine (NEC) comprised from 71 to 88% of TCNE in plasma, and from 32 to 40% of TCNE excreted
in the urine. Two weeks of carnitine supplementation in healthy adults significantly elevated plasma level of acid soluble
acylcarnitine (ASAC) which is esterified mostly with short chain fatty acids (21.6 £ 1.6 2 mol/l) compared to the va-
lue measured prior to the supplementation (6.4 + 0.8 gz mol/1) (p <0.05). Carnitine supplementation significantly
increased plasma HDL-cholesterol level (p <0.05), and decreased the atherogenic index (p <0.05), but failed to cause
any significant change in plasma levels of total cholesterol, triglyceride, and free fatty acids. Plasma triglyceride and
phospholipid fatty acid compositions were not significaly affected as well by the oral supplementation of carnitine in
subjects with normal range of blood lipid levels. (Korean J Nutrition 36(7) : 720~728, 2003)
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Table 1. Effect of carnitine supplementation on plasma concentration and urinary excretion of carnitine in healthy male subjects

NEC” ASAC" AIAC” TCNE”
0wk 2 wk 0wk 2 wk 0wk 2 wk 0 wk 2 wk
Plasma ( «mol/l) 507+ 60 61661 64+ 08 216+1.6 12+08 25+08 673+ 91 851+7.4
Urinary excretion 899 + 38.7 1205 + 242** 187 + 51.8 1842 £ 454" 26+ 05 81+29 278 +90.1 3051 + 692"

( #mol/g creatinine)

Values are mean *+ SEM of 10 subjects

"NEC, nonesterified camnitine: ASAC, acid-soluble acylcamitine; AIAC, acid-insoluble acylcamitine; TCNE, fotal camitine
= #xSignificantly different by paired Student’s f-fest compared to the value for 0 week at *p <0.05, and *+p <0.01, respectively
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Table 2. Effect of camitine supplementation on plasma lipid con-
centration of healthy male subjects

0 week 2 week
Total cholesterol (mg/dl) 173 £10.5 179 £7.9
HDL-cholesterol (mg/dl) 474 + 45 55.6 + 6.8"
LDL-cholesterol (mg/dl) 116 £ 9.1 114 +80
Atherogenic index” 269+ 018 2.33 + 0.27"
Triglyceride (mg/dl) 528 = 49 449 +30
Free fatty acid (mmol/1) 075+ 0.10 0.62 + 0.07

Values are mean * SEM of 10 subjects

+: Significantly different by paired Student’s t-test compared to
the vatue for O week at p < 0.05

"' Atherogenic Index: (total cholesterol — HDL cholesterol) /HDL
cholesterol
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AT TS AT AFOR 7ERRleM 9] VLDL
(very low density lipoprotein) A& Z42AHS 715
/do] A7) vh JAEHT QAAE ez Jl2YyE B3o)
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Table 3. Effects of camitine supplementation on falty acid composition of plasma triglyceride and phospholipid in healthy male subjects

Triglyceride Phospholipids
0 week 2 week 0 week 2 week
% (g/100 g total fatty acids)

14:0 1.8 £0.29 24 +0.57 0.42 = 0.06 0.43 £ 0.05
16:0 261 £1.2 267 +£1.40 295 £0.72 28,6 *0.39
18:0 26 £020 3.7 £0.79 13.1 =032 13.6 £0.45
20:0 021 £0.05 0.48 = 0.26 0.37 + 0.04 0.47 £ 0.04
22:0 0.19 £ 0.06 0.39 + 0.09 1.2 =004 1.2 £0.07
2ISFA 317 £14 339 +272 446 +0.47 444 +0.62
16: 1 50 *0.33 34 *053 0.97 £ 0.09 0.77 £0.10
18 :1 349 =13 33.0 *1.56 11.0 £020 107 £0.56
22:1 0.05 £ 0.01 0.14 = 0.03" 0.02 +0.01 0.03 = 0.01
24 11 0.06 £ 0.01 0.18 +0.08 1.9 +0.08 1.8 =0.09
2MUFA 402 *15 370 +1.89 139 +0.27 134 =063
18:2 wb 21.2 *+050 193 £1.45 23.0 + 069 241 £14
18:83 wb 0.63 = 0.03 0.62 +0.14 0.15 = 0.07 0.13 £0.04
20:3 wb 0.19 + 0.03 0.60 = 0.33 21 £0.13 21 £020
20:4 wb 091 £0.18 0.76 £ 0.10 77 £054 7.1 +£042
22:4 wb 0.06 £ 0.01 0.16 + 0.02" 0.42 = 0.05 0.41 £ 0.03
22:5 wb 0.03 + 0.01 012 +0.08 0.12 £ 0.02 0.13 £ 0.02
2Zwb 230 * 061 215 £1.8 335 *£0.64 339 +1.1
18:3 03 0.92 = 0.09 12 +0.13 0.16 £ 0.04 0.21 = 0.05
20:3 w3 0.02 £+ 0.004 024 + 017 0.04 £ 0.01 0.06 + 0.03
20:5 w3 0.11 £ 0.01 1.8 *1.65 0.37 £ 0.06 0.49 + 0.08
22:5 w3 0.08 =+ 0.02 0.10 + 0.02 0.43 + 0.05 0.43 = 0.06
22:6 w3 0.24 + 0.03 0.26 £ 0.04 41 =029 40 *+0.30
2wl 1.3 £0.10 356 +1.9 5.1 +0.33 51 +040
2PUFA 243 =+ 058 250 20 386 +043 394 +0.82
P/S 0.79 = 0.05 0.77 £ 0.10 0.87 = 0.02 0.88 = 0.03
M/S 1.3 012 1.1 +0.14 0.31 £ 0.01 0.30 + 0.01
wb/wld 176 *1.6 118 *£27* 6.7 £0.56 69 +0.89

Values are mean + SEM of 10 subjects

*: Significantly different by paired Student’s -test compared to the value for 0 week at p <0.05

LA) (21%)7F Aoz 71 T8 Awite|). ojeh 2
2 A= Park 5, Han 53} Kim §'V0] 35 4093
A didez 83 Al dist 4 Apatke] vlg s
Bugk =xj¢ vlnd w), MUFAS] v|&2 ¢k 2v) A=
0 & 8Hd PUFAS] Hl&2 Al o® o W& ¢
Ut} o9} 22 Aol AyATS) Ag Aol T F
AuRt 248 Hrkgt obd, £ ATdie 849 F49A
ol 23 A 9 A g Zeoll A1 dglo]
g AoZ AlgEt 7lEY™ 54 2F 3 AHE 8%
o XY APt EES AR E, BE e 83 pal-
mitoleic acid (16 : 1) H-&2 74381 (p<0.05), doco-
senoic acid (22 : 1) % docosatetraenoic acid (22 : 4
w6) vl&L FosHA STkt ot (p <0.05), o1& Al

93k ThE Auhatke] vlgells 24 Wy $AERA ¢
Atk 15 M7HA] AEate] Ak Bi&L FAG A el
a5 XAt oF 0.1~5%¢) Bty uebd 3ol
F94E wn|gt FFolth, F TR giE AAt
o] P/M/S Hl&2 Y™l B3F /-5 Akuglo] 0.77~
0.79/1.1~1.3/1.03%} 7.5~8.9/1.022 UARsA FAH=
3HH, SRS S w6/ w3 A HES BEH 176 +
L6olR o, 23] 72Ul BE F 118 £ 272 &
SHA A3 (p<0.05).

FrE2YE R3S AAEP] A 7Rt} 5 QX3
AAr2AdE AR FxaAko] gk SFA, MUFA @
PUFAZ9] H]-go] Z}7) 45 + 0.5%, 14 = 0.3%$} 39 =+
0.4%2 VeR), 497l a8 AWakzAdel vls] SFA
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2 PUFAY H]&& 1] %2 #hd MUFAY H[&2 o &
%tk (Table 3). Fwb6 APAL vl&LE G4 FAAAH] A
$ 23 £ 06%2 JJeRt A (33 = 0.6%) S F 1.44)
o #FH = HH, Fw3 APAE Bl&L YL A
5.1 £ 0.3%= AAA (1.3 £ 0.1%) 2 <F 3.8u0] aiF
ot webd AR (17 £+ 1.6) 9 T8 AgAakzA
Q) Fwb/Z w3 HlE&E QXA (6.7 £ 0.6) ]l B3| A 3]
o 238 ¢ F gk 2gF o2 2 Aelx 253 7t
2U™ 3832 A70e Qg dF QAR AHAtg
o foldel ¥istE 2sHx] Pkttt (Table 3). AFHE
o2 10943t 7l2Y"E 2EAIZ) A7 dizTel v]s)
2kz2Ae FtlE2Y" 57t fosH FrellSeE BT
3t palmitic acid Hl&ells F8 2jol7h Vet 9ok
S AAHE g E FlEU", ) 2 F9S
g7 R»ZFAZ7] A3t A4 (respiratory quotient) il
ogk Wzt AR gren, A% 4, 281 A
FAds FEde #AE e R slzU"s AU &
% Ax}, F F BF AHAF AR 9 Hd AALEAHF
ol f2%t vigke: Uehix] B3k olgl= iAo
#HZ Muller 5*& 7475t JIAE diideE “C—palmitic
acid® U F 35S T widEE UCOS) e &4
gro 2] palimitic acid?] AHHES 33 24, JFEY"
(3 g/d) & 1043te] BEAI7) oA thzTtel vis) EF
7hEUY %7 felstAl S8t At g -Atsot
Sk RS sl

o|Atoll A g} o] 1%t Tt ¥y} xHkte] BEt AT
' T2 257y 587 Byt stEYY BEol
Wl APAb Atslel] oA Gkl #g Ao FEEALL,
Fh2U8 BFo] g U Ao APt di|de] vjA= g
ol Aslods A9 By¥ vt §ith Diaz 52 1AIE
Zo] 8l E71E o @ 7l2Yd B3o] 8T £
AAEE U AR FEE Folsk ZaA AL dF
VLDL + LDLel 358 13 2l 249 Bighe} o=
o] ASE Ate v} ik FA XA APArEAYo) 3
of o|gt ZeIAHE uptakeol] S v|H & . ok
2] ztol] o] EA Y ZAUEAGWA (VLDL) 2 A4
TUEAEA (HDL) o] FeEdieE Auiks 4%
A7) AL F0i3k= lecithin : cholesterol acyltrans-
ferase (LCAT) 2} /o] AckAof Z3te QxjA2] %
HAE ZAYo]) o) %S W= Aog Bad wl kY o)
Ao AFARES FHE E ol aXEF YA gt=
U g7 AxA9 Auabxd, 783 ¢ Yot leci-
thin cholesterol acyl transferase (LCAT) &4de W32

Al
2

Yo FF FU2HE Fxo & vIE A
< WiAZ 5 ek

2 ATellM 27309 Ft2YR B3 (4 g/day) 2 273E
3Rle] % Fel2HE 2 T 5 18T BF T
JA Bl AR AR 2ol S ZefshA] ggtoh
HDL-ZAHE TF8 7o SRR 2 A7
ko] XEA] o2 @17 AFehe HolM 23 &
Mol §A7E g Aoz A7En, £ d7EHE Bz
1AEF F2 wE EF Adsert 3w @49 BA
ool Qe AlE ez & A7 st2Ud BE
T7h A Eoop & Ao g Azt

>

~

okgd] dF A & 9 ¥F At A w)A= 9F
< et AnE ookstd ke Ak

D €% Fl2Ud s 72Ul 84 % (851 £ 74
amol/l) & A (67.3 £ 9.1 gmol/) BT} ¢k 20% =7}
Sk (p>0.05), 2%W F 7F2UR WA=k (3051 +
692 pxmol/g creatinine) < &8 A (278 = 90.1 gmol/
g creatinine) o] Bi&l] ok 108) o4} Z71ske] (p < 0.01),
o2 AFE 7HEYES AP Hio] AHOT wjdg
o724 4% =Y 57 A TAEE € T A
At

2) FEJd F 7489 kEUdo] axjshks vled 8
Aol 7% ok 71~88%, 18l3 AWyl wjAdsE FlE Rl
7% oF 32~40%% Webdth 83 ASAC ¥3ke 712U"
B8 %216+ 16 ymol/loZ Vet B84 A (6.4 £ 0.8
zmol/) el Blal geld oz Z7Ed (p<0.05).

3) FlEYE S e A ¥ T AHE, LDL-F
A2HE FAAY D AP TR 7949 #izt
B2 gstor), HDL-ZHAHE 5571 #2sH 5
7113 (p < 0.05), TWA3R4 (atherogenic index) =
FeatA FAasidct (p<0.05).

4) FFEUR 2 F 3 S 2 ARXFe) gid
F2)upat dheko. 7}7) 547 + 95 2 895 + 60 pg/mlE
vebgon, st2ud REAn 4938 27t it 7t
2vd B3 w2 Ak siele] islE Avnd, 14
Aol -8 B2 AgAke] vlgel f23< Wshr} xa)
A 23 FAEAH g At Aol palmi-

toleic acid (16 : 1) (24, p <0.05), docosenoic acid



(22 :1) (57}, p<0.05) ¥ docosatetraenoic acid (22 :
4 w6) (57} p<0.05) & ALs Unjx] =utate] v]fol
A Wikt BEEA] sl

£ ATE 59 95 AWt A Wsle] Sk 2
7o]-§—l- ] o]ul}d‘-" T;HAI—OE ?—__1?—:]_ 4 g«] 7]_314 _% ‘7‘7{_]'
&7 A3 5 ASAC 5571 F s B39

o}, HDL-E2HE = z—]}_?,]zs]— 2 3
AAEE D AR sidel] foHQ Wyt el %%
piLe
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