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Background: Serum carnitine is decreased in
recurrent pulmonary infections. We aimed to evaluate
serum carnitine levels in asthmatic children.

Methods: Study group consisted of children with
stable asthma and those with acute asthma attacks, while
control group included healthy children. Attack severity
was determined by the pulmonary score system. Total
and free carnitine levels were studied in one blood sample
from the control group and stable asthmatics and in two
samples from children with acute asthma exacerbation
during and after the attack.

Results: All the 40 patients in the study group had
moderate asthma including 30 with acute attack (13 mild
and 17 moderate) and 10 with stable asthma. Carnitine
levels were significantly lower in acute attack asthmatics
than in the stable asthmatics and controls, while there
was no significant difference between the latter two
groups. Carnitine levels were not different between
asthmatics with mild and moderate attack, and were
similar during and after an acute attack.

Conclusions: Serum carnitine levels decrease in
children with moderate asthma during exacerbation of
asthma and shortly thereafter. Further studies are needed
to evaluate the effect of carnitine treatment on serum
carnitine level.
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Introduction
-carnitine, a cofactor that plays an essential role
I in the mitochondrial oxidation of long chain
fatty acids, spares muscle glycogen, improves
tolerance to physical activity, and reduces muscle
fatigue.!"  L-carnitine administration is beneficial
to exercise and respiratory strength training in
outpatients with stable, moderate-to-severe chronic
obstructive pulmonary diseases.” In addition, it has
been demonstrated that carnitine supplementation
can increase serum carnitine levels, improve exercise
capacity and correct the obstructive pattern in breath
function tests in maintenance hemodialysis patients.”**
The bronchodilator effect of carnitine on asthma
and asthma attacks is not known. In this study, we
compared serum carnitine levels in children with
asthma to those of healthy controls. We evaluated
whether serum carnitine levels of asthmatic children
are affected by acute exacerbations of asthma.

Clinical summary
The study group consisted of children with asthma who
attended the Pediatric Allergy Clinic of Dokuz Eyliil
University Hospital during a 6-month period. The
control group included children who were admitted
to Pediatric Surgery Clinic or Otolaryngology Clinic
for circumcision or tonsillectomy at the same period
and who did not have a history of atopic disease in
themselves or in their family. The study protocol was
approved by the Ethics Committee for Human Research
of the Dokuz Eyliil University Medical Faculty and
written consent was obtained from all participants.
Patients with asthma in the study group were
diagnosed and classified according to the Global
Initiative for Asthma (GINA) criteria.” In patients who
presented with acute asthma attack, the severity of the
attack was determined according to pulmonary score
system. Pulmonary score was calculated with regard
to breath rate according to age, wheezing severity and
sternocleidomastoid muscle activity, which were scored
between 0 and 3 each. Attack was considered mild if
the pulmonary score was <3, moderate if it was 4-6,
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P 6
and severe if it was 7 or more.

Serum total and free carnitine levels were
studied by the enzymatic spectrophotometric method
(Shimadzu UV160A spectrophotometre, Japan) in
peripheral blood samples. One blood sample was
collected from the control group and the stable
asthmatic children, but two were from the children
presenting with acute asthma exacerbation during the
attack and three weeks after the attack respectively.
Then, the serum carnitine levels were compared 1) in
asthmatic patients during and after an acute attack, 2)
in asthmatic patients with different attack severity, and
3) between the control group and patients presenting
with and without acute asthma attack.

Statistical analysis was performed with SPSS 10.0
software. Data were expressed as mean + standard
deviation. Dependent groups were compared by
Wilcoxon's signed-rank test and independent groups
by the Mann-Whitney U test. P<0.05 was considered
statistically significant.

Forty asthmatic children (27 male) with a mean age
of 9.4+2.9 years (range: 5-18 years) were included in

Table 1. Serum total and free carnitine levels in asthmatics with an
acute attack

During the attack  3-week after the attack

(n=17) (n=17) P
Total carnitine ~ 30.0+17.7 35.1+13.3 0.227
(umol/L)
Free carnitine ~ 24.0+14.2 26.9£10.2 0.287
(umol/L)

Table 2. Serum total and free carnitine levels in asthmatics with acute
asthma attack, stable asthmatics and the controls

Asthmatics with

Stable asthmatics Controls

acute attack (n=30)  (n=10) (n=15)
Total carnitine” 37.5+21.0 76.1£39.8 68.6+45.2
(umol/L)
Free carnitine’  29.9+16.7 60.9+£31.9 55.0+£36.2
(umol/L)

*: P=0.005 for patients with acute asthma attack vs. stable asthmatics,
P=0.014 for patients with acute asthma attack vs. controls, P=0.495
for stable asthmatics vs. controls. f: P=0.005 for patients with acute
asthma attack vs. stable asthmatics, P=0.014 for patients with acute
asthma attack vs. controls, P=0.531 for stable asthmatics vs. controls.

Table 3. Serum total and free carnitine levels in asthmatics with mild
and moderate asthma attack

Mild asthma attack  Moderate asthma attack P
(n=13) (n=17)
Total carnitine 36.9+17.8 38.0+23.8 0.983
(umol/L)
Free carnitine  29.8+14.7 30.0£18.5 0.933
(pmol/L)

the study group and 15 children (10 male) with a mean
age of 9.1+4.3 years (range: 4-16 years) included in the
control group. All the patients in the study group had
moderate asthma according to the American Thoracic
Society criteria and all were prescribed inhaled steroid
therapy at doses of 200-400 pg/day. During the study
period, 30 patients presented with acute asthma
attacks, which was mild in 13 patients and moderate in
the other 17. Serum samples were obtained from all the
30 patients during an acute attack, but samples three
weeks after the attack could only be obtained from 17
of the 30 patients. One serum sample was obtained
from the 10 stable asthmatics in the study group and
from all the controls.

Serum total and free carnitine levels were similar
during and three weeks after an acute exacerbation in
the 17 patients (Table 1). Serum total and free carnitine
levels were significantly lower in the asthmatics
presenting with acute attack (30 patients) than those
with stable asthma (10) and the controls. However,
asthmatic children with a stable course and the control
group showed no difference in carnitine levels (Table 2).
Similarly, there was no significant difference between
asthmatics with mild and moderate attacks (Table 3).

Discussion

Carnitine is found in the skeletal and cardiac muscle,
kidney, liver and brain in addition to plasma.”’ The
lung also contains more than 40 different cell types,
most of them involved in lipid metabolism. Pulmonary
surfactant, a complex of 90% lipids and 10% lung
specific apoproteins, is synthesized and secreted from
type II cells.”” Serum carnitine level was found to
be decreased in newborns with respiratory distress
syndrome.”! This was proposed to be associated with
increased consumption of carnitine in the lung tissue
for surfactant synthesis. During asthma exacerbations
inflammatory cells release phospholipase A2 into the
airway, which hydrolyzes phosphatidylcholine, the
principal component of surfactant.” Thus, the low level
of serum carnitine in our asthmatic children during or
shortly after (3 weeks in this study) asthmatic attack
might be attributed to decreased lung surfactant (during
attack) and the use of body stores to replenish it (after
attack). Moreover, serum free carnitine levels were
reported to be decreased in children with recurrent
pulmonary infections."”

We did not evaluate the effect of carnitine
administration on our asthmatic patients. However,
intravenous  administration of carnitine  after
hemodialysis to the patients undergoing maintenance
hemodialysis, who had decreased levels of serum
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carnitine due to limited intake and dialytic loss,
resulted in increased predialytic serum carnitine
levels and prevented subclinical bronchospasm
during hemodialysis.*""  Furthermore, carnitine
treatment improved bronchoconstriction and bronchial
inflammation by decreasing LTE4 levels in a rat model
of asthma."” Another mechanism for the effectiveness
of carnitine in asthma is related to the association
of asthma to dietary fat. Proportion and the quality
of dietary fat affect asthma prevalence which is
correlated positively with saturated fat and negatively
with unsaturated fat in adolescents.”” Hence, diet rich
in cholesterol increases levels of IL-5 and cysteinyl
leukotrienes in the bronchoalveolar fluid in rats."
Supplementation with carnitine tends to normalize
fatty acid profiles in dialysis patients."’

In conclusion, serum carnitine levels decrease in
children with moderate asthma during exacerbation
of asthma and shortly thereafter. Further studies are
needed to evaluate the effect of carnitine treatment
on serum carnitine level, bronchospasm and exercise
tolerance in asthmatic children.

Funding: None.

Ethical approval: The study protocol was approved by the Ethics
Committee for Human Research of the Dokuz Eyliil University
Medical Faculty.

Competing interest: There is no conflict of interest.
Contributors: Asilsoy S and Bekem O analyzed the data
and wrote the article. Asilsoy S, Karaman O, and Uzuner N
contributed to the design and interpretation of the study. Kavuke¢u
S proposed the study and is the guarantor.

References

1 Brass EP. Supplemental carnitine and exercise. Am J Clin
Nutr 2000;72(2 Suppl):S618-623.

2 Borghi-Silva A, Baldissera V, Sampaio LM, Pires-DiLorenzo
VA, Jamami M, Demonte A, et al. L-carnitine as an ergogenic

aid for patients with chronic obstructive pulmonary disease
submitted to whole-body and respiratory muscle training
programs. Braz ] Med Biol Res 2006;39:465-474.

3 Ahmad S. L-carnitine in dialysis patients. Semin Dial 2001;14:
209-217.

4 Kavukcu S, Turkmen M, Salman S, Onvural B, Oktay G,
Karaman O, et al. The effects of L-carnitine on respiratory
function tests in children undergoing chronic hemodialysis.
Turk J Pediatr 1998;40:79-84.

5 From the Global Strategy for Asthma Management and
Prevention, Global Initiative for Asthma (GINA) 2007. http://
www.ginasthma.org (accessed October 15, 2008 )

6 Smith SR, Baty JD, Hodge D 3rd. Validation of the pulmonary
score: an asthma severity score for the children. Acad Emerg
Med 2002;9:99-104.

7 Andreeva AV, Kutuzov MA, Voyno-Yasenctskaya TA.
Regulation of surfactant secretion in alveolar type II cells.
Am J Physiol Lung Cell Mol Physiol 2007;293:1.259-271.

8 Ozturk MA, Gunes T, Koklu E, Erciyes A. Free carnitine
levels in respiratory distress syndrome during the first week
of life. Am J Perinatol 2006;23:445-449.

9 Ackerman SJ, Kwatia MA, Doyle CB, Enhorning G.
Hydrolysis of surfactant phospholipids catalyzed by
phospholipase A2 and eosinophil lysophospholipases causes
surfactant dysfunction: a mechanism for small airway closure
in asthma. Chest 2003;123(3 Suppl):355S.

10 Torel Ergur A, Tanzer F, Cetinkaya O. Serum free carnitine
levels in children with recurrent pulmonary infections. Acta
Paediatr Jpn 1997;39:406-408.

11 Calvani M, Benatti P, Mancinelli A, D'Iddio S, Giordano
V, Koverech A, et al. Carnitine replacement in end-
stage renal disease and hemodialysis. Ann N Y Acad Sci
2004;1033:52-66.

12 Uzuner N, Kavukcu S, Yilmaz O, Ozkal S, Islekel H, Karaman
O, et al. The role of L-carnitine in treatment of a murine
model of asthma. Acta Med Okayama 2002;56:295-301.

13 Huang SL, Pan WH. Dietary fats and asthma in teenagers:
analyses of the first Nutrion and Health Survey in Taiwan
(NAHSIT). Clin Exp Allergy 2001;31:1875-1880.

14 Yeh YF, Huang SL. Dietary cholesterol enhances pulmonary
eosinophilic inflammation in murine model of asthma. Int
Arch Allergy Immunol 2001;125:329-334.

Received July 10, 2008
Accepted after revision November 17, 2008

World J Pediatr, Vol 5 No 1 - February 15, 2009 - www.wjpch.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


