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Effects of L-carnitine supplementation on anemia
in patients undergoing hemodialysis

Ji-Young Oh, M.D. and Seung-Jung Kim, M.D.

Department of Internal Medicine, Ewha Womans University School of Medicine, Seoul, Korea

Background : There are many causes of carnitine depletion in hemodialysis patients; carnitine
insufficiency may contribute to renal anemia. In the current study, we examined whether L-carnitine

supplementation could improve renal anemia. In addition, we examined whether proinflammatory

cytokines

such as tumor necrosis factor-a (TNF-a) and interferon-y (IFN-y) contribute to

patient response to L-carnitine supplementation.
Methods : We studied 40 hemodialysis patients; they showed decreased free carnitine levels and
were selected to receive L-carnitine intravenously after each hemodialysis session for six months.

Before and after treatment, we measured the level of hemoglobin, iron parameters, TNF-a, IFN-y
and weekly doses of recombinant human erythropoietin (rHuEPO).

Results :

There was no difference in hemoglobin level, however the doses of weekly rHUEPO

were decreased significantly after L-carnitine treatment (3735.29+1728.76 U/week Vs 3000.02+
1858.64 U/week, p=0.02). The serum levels of transferrin, total iron binding capacity and ferritin were

significantly increased after L-carnitine treatment. Transferrin saturation, serum albumin, parathyroid
hormone and C-reactive protein were not changed. In addition, TNF-a and IFN-y were not
changed either.

Conclusions

A reduction in rHuEPO was achieved during L-carnitine treatment while

maintaining a constant hemoglobin level, which was not related to proinflammatory cytokines;
however, it may be attributed to increased serum transferrin levels.(Korean ] Med 71:285-292, 2006)

Key Words : Carnitine, Anemia, Proinflammatory cytokine, Transferrin

°
o

o]

F3 ol#gol /M Foe 2o’ 1988 ol F
recombinant human erythropoietin (rHUEPO)& %HA
el WE Xzl ARgEHA Hol mdat A
A 9 5

I3y rHuEPOE

Al

7l 4

MEs

* Received @ 2005. 11.
« Accepted : 2006. 2.
« Correspondence to -

17.
Seung-Jung Kim, M.D., Division of Nephrology, Department of Internal Medicine Ewha Womans University
Mokdong Hospital, #911-1 Mok-dong YangCheon-gu, Seoul 158-710, Korea E-mail : sjkimwon@ewha.ac.kr

#2003 Korean Society of nephrology, CHOONGWAE grant

- 285 -



— The Korean Journal of Medicine : Vol. 71, No. 3, 2006 —

o,

AR AEe] wed’, st &
2l 4] carnitine®] AH o2 ¢4 Ak Carnitine
A4k thAbel] #edsH= 161 Daltone] 484 &4 o]

, MEZ=gol WE &4 AW4Hlong- chain fatty
acids)®] =4 e} 45}({3 oxydation) & &80,
wEkA] carnitineS A|WHARS T oUA P o2 ALEFl=

S5 Aol AiALY] AR Aggheh A7E
Algkoll A= carnitine®] 7t} Al A 2lo] Al (lysine) 2
€] & (methionine) S ZF-E URIJo 2 FAHER

AP Fat ok, e TS W A Al
3

a1 of 2

B oo &2 2
oy

F4 Zxpol| M= carnitine?] U9 SFAH A 5
o] 2ol oW, ) 2}

24, 24T £402 AT 99, 2342 U
2l

A gz}l Al L-carnitines
&559S A7 A

Carnitine2 o] &3} o= Hda} Wyl Aol
e ez A A= Kooistra 52 4 )

A 8A camitine ¥%7F @SR ¥l A,
)

rHUEPO®] &) o] Fadhs ,
L-carnitine o2 W8S $1A7)2 28 F2#9| &
TS EY F YATE oY Bago] Yo ole} 2

! carnitine®] &

o] Wdd] gt a3t5 doyle 7jde

T 9o SRS STHAA G S AGAITI
mEoz  oHA Yo gy 99 TN
interleukin—6 (IL-6), tumor necrosis factor-a (TNF-
@) ¥ interferon-y (IFN-y) &< 95u7A Ro|E7}
219} Z717F tHUEPO Fofol &= nhkg-
#Aol gk Bt oY HEHow dYH 7
7, & carnitinee] A& %] A& SIS 7
7 elol] AIEZA zpdellA] o] A5 UH

10

W 2= ol 7}/39« /Hl-rliﬂ] = ek
ol A= carnitine?} W1E3to] #AAS
= A3 ¢lem, camitineo] NS A=
9lol A ANEA Bxb2 g O & carnitine —r°49Jr

WAl BAste) B AW AT sjse] @

m,t
)
54“

a2 mln 2 o2
[0 2 oN =&

A grohiy] ojdth mebd B Aol A s xm
Z HAEXG w1 Q= BAS tiFoR A camitine
Ag S5t Aol wa) AR ase] e

& Felsta, faE Holv IMAES U= -
carnitines o3&}

of WSl AL HeEA Fe
THUEPOS $3% 59 4 JEAE dohnng 59

A =
t}. 3} L-carnitine 5o A5 2 4% UH 7N Aol E7IRI

[=] o H

1. CHAH 8K}

6719 o] AV|H e F 33 YAFME Wi e
g AAES U R PH carnitine & 5735}
1 EFAATL FHAaEe] Qe #A A0S e E 313
th ol S5 Al ol A A4E, A, of
A 18l TS M FAES AQstHa, oAl
L-carnitine £ & W3t g, 884 91d 52 9
A 2 ToR A% H¥S B #:xE, i A
O|EFIR Fro JTAS F F U 2HRE 59 oF
g Fo] e AE ALt o sAsel A A
Tol ge AHeln AHor FoME Wkt €3
camitineX] 7} F4% o] Q& B 50| Qokito] E
i 5 e Aol FYskA] ol  AFE AT §h
o] A} $x}E o)A L-carnitines Folsti Fo] H3

2. 8% L-camitines &H

ATFA R Ao T

T

T4 gxge] dAs AF s A
#2]%F & Tandem mass spectrometry WH O 2 &

29} free carnitineX 2 243G, Acyl
o 3

£ % carnitineX| ¢} free carnitinex]¢] x}o]

tlo

carnitine

Asko g2 st 67023t L-carnitine S

= AR
Fol F 22 des oA 9 dA camitinex & =
A

3. L-camitineg] £0f

A carnitineX] 7} 7+ o] Y& 32 08-S oAt
© 2 L-camitines %] 50 kg ©]3}e] A= A=
1.0 g, 50 kg o]/de] AN AE 15 g& 20% 2=
20 mL & A3t 6713t v GAFA] o 3

3
Tr\:_‘_
o 23 AWEo] 3t} L-carnitineS Fols= 6712

- 286 -



— Ji-Young Oh, et al : Effects of L-carnitine on renal anemia —

Table 1. The level of total, free and acyl-carnitines in dialysis patients (mmol/L)

Total carnitine

Free carnitine Acyl carnitine

Mean 35.62+21.7
Median 30.95
Reference range 28 ~84

23.62+17.02 11.99+5.76
19.15 10.5
24~66 4~32

Hemoglobin
14

12 | £>0.05

10 | [

g/dL

0 month 6 month

Weekly rHUEPO dose

6000 - p<0.05

4000 +

U/week

2000 -

0 month 6 month

Figure 1. Effects of L-carnitine supplementation on renal anemia. * recombinant human

erythropoietin.
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Transferrin Saturation Transferrin

50 250
N 0>0.05 200 | 2<0.01
30 | g 150
* 20 | £ 100 |
10 50 1
0 0

0month 6 month 0 month 6 month

TIBC* Ferritin
350 1000
300 | £<0.01 £<0.05
800 1
250 1
] 600 -
g 200 =
2 150 - 2 400 |
100
50 | 200 1
0 : ‘ 0
0 month 6 month 0 month 6 month

Figure 2. Effects of L-carnitine supplementation on transferrin saturation, transferrin, TIBC
and ferritin in dialysis patients. *: Total iron binding capacity.
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Figure 3. Effects *of L-carnitine supplementation on proinflammatory cytokines. *: Tumor

necrosis factor-a, : Interferon—y
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