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OZET
Arcroskleros cocukluk capinda baglavip yavas tlerleven ve klinik bulpulan genellikle
orta vaglarda belirginlegen bir hastalikor, Hiperkolesterolemi, seroskleros icin ooijde
eisk Mkeirlerinden bidsidie, Cocukluk cafndaki hiperkalesternlemi tle aternsklesatik
lezyonlann eveesi ve yavpnhil arnsinda iliski sapanmugar,
Amag: Bu cabsmada  vavas salnan  ceofilin (SRT)  tedavisi alan  bronsial asumb
cocuklards tedavinin phizma lipid profili Geerine etkisin ve aerasklerank karonet
kalp hasabi riskind aeagoedilk.
Metod: Brosgal asom nedenyle Pedinrak Allerp Bilim Dad polikhiniginde  leoen
yaghirn 108 £ 519 il ol ve ol 9,153 = 217 ay ST wdavis alan 15 cocuk
grup 1 yaslan 1140 = 378 vl olan ve SRT tedavist almayan broogial asomb 15
cocuk grup 2 ve yaslan 900 £ 376 vl ol astm e wheesing dykise olooyan 13
gocukia grup 3 olank snuflandindds
Calgmaya alinan im cocuklann plazma wighsend, 1oml kolesteral, HDL-C, LOL-
Lo Apo Ave Apo B dbzeylenne bakatarak lipid profilied degerdendinld,
Bulgular: Grup |'deki gocublurda SRT edavisinden sonry oralama ol kelesteeod
diizeyl 173,53 = 2436 mg,-"'dl[, LLAT dizeyn 9100 £ 2407 mg/dlc ve Ape B
dilzeyi 87.27 = 1274 mg/dlt olamik sapmnd, Grup Vde SRT wdavisinden sonem
ortalamg plaema bpit diseylert grup 'de SRT cedavisinden éneeki, prop 2
(astmatik konrrol grubu) ve 3wk (non astmardk konool grubu) plagma lipic ditzey-
leninden belirgin yiksekt,
Sonug: Brongial asumlt coceklirdn vygulanan oeun ddoem SRT redavist lipid
profilint defistrebilic ve broogival asuml gocuklarda arerosklerotk koroner kalp
lseahie riskind arcarabilie.
Anahtar sdzelikler: Lipoproccin profili, yaovas salinan weofilin
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Acherosclerosis in during chiwdhood, has a-slowly progressive course and s chnaeal
fndings become prominent generally ino msddle ages. Flypercholeswerolemin 13 one
of the major risk [eees inothe development of atherosclerosis. There s a
cottelanon defined berween hypercholesterolemia m childhood and atheroscleronc
lesions extending ino adulthood.

Objective: b this study, we evalunted the effeet of slow release theophyiline (SR

" Alibreviated: SET {slow release theophiy Hines, HEL (high densiey lipoproteins), LEL (low density Bpoproteins, Apa A (apolipoprotein A, Apo B
(Apulipoprotem B, CAD (eoranary artery disease)
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rreatment on plasma lipld profile
and described the msk {or atherose-
leronc coromarny hearr discase in
children wath bronchial asthma.

Methods: Fifteen children wath o
mean age of 108 £ 319 vears and
receiving SRT for o mean time of
G13+2:17 for bronchial
asthma were classified as groupt;
fifteen children with a mean age of
1140 = 378 vears and fallowed up
for bronchial asthma, whe received
ner SWT treatment were classified as

proup 25 Gfteen ehildren with o

manths

mean age of 900 = 3.76 vears and
had no asthma or wheezing history

The coronary artery disease (CAD) is one of the
major causes of death 1n USA and other industrialized
countries (1), Autopsy studies demonstrated thar the
pathologic process responsible for coronary heart
disease onginated in childhood. Stong Me Gill er al
studied 4,737 cadavers of both sexes, and showed that
atherosclerotic plagues were found n the coronary
arteries of children who died about the age of 10
years (2,3), The development of CAD is associated
with a varery of nsk factors, which include elevared
plasma  cholesterol levels, hypertension, cigarette
smoking; diabetes, and a positve family history of

CAD (1),

It has been suppested that hypercholesterolemia isa
significant factor in the development of atherosclero-
sisiand that there Is 2 correlation beeween the hyper-
cholesteralemia in childhood (total cholesrerol, high
LDL-C level, love HDL-C level) and the stage and ex-
rent of atherosclerode lesions (4-6). The knowledge of
the association between altered plasma lipid profile
and the furure development of atherosclerosis among
the pediatric population led the Natonal Cholesterol
Education Program and Amercan Pediatne Academy
to improve cholesterol screening programs to deter-
mine individuals in cary rerms, whe were predisposed
1o atherosclerosis, and o recommend a reduction in

the amount of chelesterol and saturated far in the diee

of whole populaton (7,8).
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were classified as group 3.

The lipid profiles were assessed by the measurements of plasma triglyeerde, toal
cholesterol, High density lipoprateins (HDDL-C}, low densiy lipoproteins {L.DL-C}
Apo- lipoprotein A {(Apo-A) and Apo- lipoprorein B (Apo-B) levels in all patients
enrolled in this study.

Results: The mein ol cholesterol level was determined as 175,53 + 2436 mg/dl,
the LDL-C level as 91,00 £ 24.07 mg/dl and Apo-B level as 87.27 £ 12.74 mg/dlin
the first grovp after SRT treatment. The mean plasma lipid level after SRT
tearment was significantly higher than mean plasma lipid levels: before SRT
treatment in Group 1, in Group 2 (conol group with asthma) and in Group 3 (the
non-asthmatic control group),

Conclusion: Conclusion, the long-term SRT teearment in children with bronchiai
asthma may aleer the lipid profile, and may increase the rsk of atherosclerotk
coronary heart disease in children with bronchial asthma,

Key words: Lipoprotein profile, slow release theophylline

Theophylline was used as a xanthine dedvated dio-
retic dewgr at first and after its Lronchodilator effect
was understood, 1t has been used in the treatment of
bronchial asthma and chronic obstructive lung disease
for abour fifty vears. The development of methods
siving more sensitive blood levels in repulatng the
optimal dose and the production of slow releasing
theophylline capsules led to the enhancement of the
importance of this deug in the treatment of asthma (9).
Other natural sources of xanthines such as coffee, ca-
cao and tea, which contin cafeine, seem to increase
serum cholesterol and LDE-C levels and therefore
increase the risk of coronary artery discase. In addi-
don, theophylline, wsed extensively in treatment of
asthmatc children, could lead to similar vanatons.

In this stdy, plasma lipid profile of the asthmatic
children teeated with SRT for 2 long time was evalu-
atcd and the result were compared with the plasma
lipid profiles of rwo conuol groups, including asth-
matic children nort rreated with SRT and non-asth-
rretic children.

MATERIALS AND METHODS
Childeen followed for bronchial asthma in Pediatde
Allergy Department of Deokuz Eylil Universty School
of Medicine were enrolled in the study. The patents
with asthma in Group 2 received no SRT treamment
for at least three months, All childeen in both groups

were  taking salbutamol preparations orally or by
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inhalation for the conol of acue asthmatc symproms
and some of the padents received cromolyn sodium
for profilacte purpose. Children who were treated
with systemnic or inhaled corticosteroid therapy were
excluded from the spudy.

Children hospitalized in the pediattc surgery ward
tor elective hernlotomy, and circumsicion withour a
history of asthma or wheezing were included in the
study 1o serve as  nonasthmate control  subjects
{Group 3). Demniled knowledge abour the smudy was
given to the parents of the childeen. After, 4 complete
medical history was elicited from the parents. Children
with acute illnesses or chronic diseases ather than
asthma, or with a family history of diaberes mellitus,
cardiovascular or renal diseases, or known  hyperli-
pidemia (defined as levels over 200 mg/dl) among

parents ot siblings were excluded.

The mean duraton of SRT therapy was 9.13%2.17
(7-12y months. After 12 hours of overnight  fasting,
plasma lipid profile was determined from venous
bload samples of children included in the study. In the
first proup plasma lipid levels were measured for two
tmes as before and afrer SRT weamment. In the second
and third group; plasma lipid levels were measured
ONCE,

In addition, blood samples were obrained {once a
moath) after two hours of the kst theophylline dose in
children reated with 3RT to determine blood theo-
phylline levels. Theophylline measured by using an
engyme -muliplied immunoassay technique (EMIT)
supplied by Behrng-Syva (CODAS MIRAS, UK). The

Table I. Some charactenstic of children with
asthma

sensitivity of the Emit 2000 theophylline specific assay
was 0.75 pgr/mle. Therapeutic range of theophylline is
10-20 ppe/mlr,

In all patents blood glucose levels and andropo-
metric measurements were detecred 1n our study.

Apolipoprotein A and Apolipoprotein B levels
were measured by Nephelometric Beckman Array
protein system (Normal minges: Apo A for male, 94-
178 mg/dl, Apo A for female, 101-199 mp/dlr, Apo
B for male 52-109 mg/dlt, Apo B for female 49-103
mg/dlr). Plasma taglycende, total cholesterol, HDL-C
and LDL-C levels were determined with Randox kit by
Bochonper-Mannheim Mitacht 742-200 autcanalyser
(Normal ranges: Plasma  criglyceride 30-190 mpg/dle,
total cholesterol  140-200 mg/dl, HDL-C 35-60
mg/dit and LDL-C 100-130 mg/dl).

Methods, Kruskal Wallis Varance
analysis was used to calculate the stadstcal signifi-
cance of differences among the lipid profiles, demop-

raphic and anthropometde vanables of the three

As Seatistical

groups. To determine gtnd::r difference berween the
groups Chi-square test was used.

RESULTS
Each groups comprised of fifteen children making
a total of 45 children enrolled in the stody. The cha-

racteristics of the three groups are shown in Table I

There were no significant difference in age, gender,
heipght, skin-fold  thickness,
circumference of the three groups (p=0.05).

weight, and  arm

asthma treatedd with SRT or not treated wath SET  and childeen without

Demagraphic and Papulation

anthropometric findings Group 1 (n=15) Group 2 (n=15) Group 3 (n=15) n*
Age (vear) 10.823.19 11.4023.78 902376 NS
Crender (AL T8 10/5 10/3 N5
Hezghr (emyj 1423341576 143.33£18.94 140.00E1 B0 M5
Weight{ke) A7913.24 377741242 342041283 Ng
Triceps skin-fold (om) LOLGT43.30) 1L194+3.95 11.35+5.85 N§
Arm circumference(om) 21.43+3.15 18814404 18.9345.04 NE

adwer (Tosestd ration sl fo vendver) eore engpreried e mean 2 5100 N5 Nat signiffcant,

e lipniticace of diffecener among growps
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The mean serum theophylline concentmadon of

children in group 1 was 1252257 pe/ml There was
no correlation-berween the duradon of SRT therapy,
theophylline levels and the lipoprotein levels. The
mean serum glucose levels were 73.55218.91 myg /dlin
Group 1, 73872076 mg/dl in Growp 2, and
T8.00£6.70 mg/dl in Group 3, and no significane dif-

terence was found benween these levels (p=0.05),

The plasma lipid profiles of children in group 1
before and afrer SRT creatment was showe in Table 11
The mean riglveeride, wtal cholestersl, LDL-C and
Apo B levels abter SR wearment were measurad

higher than the levels before treatment in group 1,
which was statisdcaly significant. The ratio of Apo A
to Apo B levels after treatment with SRT was lower
than the ratio before treatment and this was also sta-
tistically stpnificant,

No statistically significant difference was observed
berween the level of plasma lipids before SRT treat-
ment in group 1 and the other groups (Table III).

When plasma lipid levels after SRT treatment in
group 1 was compared with other proups mtal cho-
lesterol, LDL-C and Apo B levels were higher in group
1 which was smatisticaly significant (Table IV).

Table IT, Mean plasma bpid profiles of children in group 1 (before and afee SRT teeatment)

Lipid Profile k Population
I_]Jrel’ure After P

Trgliserid [mg/dl 8013 £ 3858 91,67 £41.22 p=i005
Texal Cholesrernl 1340+ 1851 175,53 + 24.36 p=005
HT3L-CC 5840+ 3309 5833 & 9.39 p=lds
LI 095+ 1806 9100 +24.07 p=0.05
Apalipeproein A 145.53 + 24.48 146,27 = 23,506 p= 005
Apolipoprotein 13 T28] £ 15,05 a2l 1274 p=0.05
LIDL-C HIDLAC 212 =063 26T +0.63 pi,05
Aped/ Apo T 2.00 = 0.60 171 £039 p<0.05
Tortal Cholesterol /HIDL-C R N IET {73 p=ius

Viiteex fexvgnd f poades) e exgtessed at meant 250

N pgnifrvantee of dffervaves s proap, by avalysis of tariance

Table 111, Mean plasma bpid profiles of children in groups] {before SRT rerarment) 2 and 3.

Lipid Profile

Teaplisceid (mpdell:
Tuts] Cholesteral
FIDL-C

LOLC
Apolipopeorcn A
Apohpoproten B
LDL-CY TIRL-
Apad Apo B

Vol Cholestesol/HDNL-C

Population

Group 1 Group 2 Group 3 p¥

B0.13 %3858 (547 = 28.33 G613 2 22,67 p>0.05
1340 = 18,31 137152 26,15 126,73 £ 2580 p=il0s
FE.0 + 3300 32086+ 14.04 4673 + 15.49 p03
7073 + 18,96 6943 £ 22,92 65,40+ 22.55 p={03
145,55 22448 14360+ 23.80 127 £ 3377 p=05
73811505 T1.58:& 1059 TR0+ 1528 p=0.05
212+ 063 |30 + 67 150 £ 0,78 P08
208+ .60 184 + 062 1.84 = 062 p=0.05
2TRE0AI 262092 2022002 =005

Vadner (ecenpd 1 vaiines) etre esqueesses’ ar e =552

2 oo oy of differener anang gronpa, by awalyss of artanse
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Table IV, Mean plasma lipid profiles of children in groups! (after SRT teraomient), 2 and 3

Lipid Profile Populaton
Group 1 Group 2 Group 3 p*

Taglisesid (mg/dl) 9167 = 41,22 65,47 & 28.33 66.13 £ 22.67 p=lnis
Total Cholesterol 175,53 % 24.36 13713 % 26,15 126,73 £ 23.80 p=0.05
HIL-C 5833 2939 S2AGF 1404 46,75+ 1549 =005
LDL-C 0100+ 24.07 6943+ 2292 G40 + 22 55 p=0.05
Apolipoprotein A 146,27 % 23.56 143,60 = 23.89 127 + 33.77 p=0.05
Apolipopratein B Rr27 1274 7158 + 16,59 71,29 % 13,25 p=0.05
LIDL-C/ HDL-C 267 £0.63 139 £0.67 [500,74 pelis
Apuh/ Apo B 1.71 & (.39 184 £ 062 Lot + 0,62 P
Toal Cholesterol,/ HDL-C 2B7 0,73 2624092 2024092 p=0.45

Wadwer peswepd frvalves) e r.\;.trusm' s mean 250
s Nignficance of differvices anrong grosps, by suadynsaf parianee

DISCUSSION

Our results showed thar children receiving SRT
therapy have higher roral serum cholesterol levels than
the recommended values of the Nanonal Cholesternl
Education Program  and Amerdcan Academy of
Pediarric {7.8), The Bogalusa Heant study group de-
termined a positive correlation berween the serum
wral cholesterol level and the degree of invelvement
of the aome wall wich fary steeaks, The group with
cholesterol levels berween 140 and 170 mg/dl had ap-
proximately 25% involvement, whereas the group with
levels greater than 200 mg/dl had approxamately 50%
(10, We found the plasma
cholesteral  level as 175.53224.36 mg/dl in children
receiving long term SRT cearment, This level weas sijr-

involvement tovtal

nificantly higher than in the other two groups.

Theophylline is used extensively in children with
bronchial asthma It has been cealized thar other and-
asthmatic drugs administered in conjunction with SRT
reeaument affece the lipid profile (11}, Because of the
metabolic cffecrs on lipid profile of cordeosteroids,
children receiving  systemic or inhaled corticostercid

therapy were not included in the study, Bem 2 agonist

drugs were used by some padents in Group 1 and 2
for conmrol of acute asthmatc attacks and somie
patients  used prophvlacde  cromelyn  trearment

However, no differences have been repotrted in the
lipid profile by these drugs (11).
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The alteration in plasma lipid compositdon in pa-
tients receiving long-term SRT trearment could be re-
lated to the lipolytic effect of theophylline (12). Theo-
phylline enters the adipose dssue, inhibits the phos-
phiodiestentse enzvme and increases the intracellular
cAMP. cAMP aetivates the homon sensinve lipase,
which increases lipolysis, Thus, the serum free fatry
acid, rriglyceride, glveerol and cholesterol levels in-
crease {13,14),

In previous swudies, an increase in plasma free faty
acid congenuation was found in adules and in animals
following caffeine intake (12,15). In a study related
the effecrs of long-term administration (4 weeks) of
theophylline to low birth-weight infants with apnea of
prematurity on plasma lipids showed that this kind of
treatment did not chanpe plasma lipids (16). Although
high plasma HDL-C levels prevent the deposition of
vascular cholesterol and development of atherosclero-
sig; the elevatgon of LDL-C level, which s the major
carrier of cholesterol leads w the carly developmenr
of atherosclerosis and is @ majer sk factor for car-
diovascular disease. Susceptbility of LDL-C lipiied
peroxidation increases its atherogenic potential, This is
due o the Fer thar the oxiditve and peroxidarive
forms of LDL-C could not be removed from  the
plasma vin LD receprors in normal cells, and  accu-
mulates in the atherosclerotic lesions via alternanve
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receprors of  the macrophages and endothelial cells,
thus, surmulating the hypertrophy of blood vessel wall.

In our srudy. even though rtotal cholesterol and
LDL-C levels were significantly elevated in children
given long rerm SRT treatment, the plasma triglyce-
side, total cholesterol, HDL-C, LDL-C, Apolipopto-
win A and Apolipoprotein B levels among the children
in three proups were found in normal limits recom-
mended by Cholesterol Educaton Program  and
American Pediatric Academy (17). They are also within
the normal ranges for Turkish and American children
and adolescents (17,18

In our stdy, since the long- term SRT trearment
increased the total cholesterol and LDL-C levels, the
risk of atherosclerotic coronary heart disease in these
childeen may be higher, and we concluded that the
effects of such mild changes in levels of ol plasma
cholesterol during long term SRT weatment on the
risk of developing atherosclerotc heart disease in
adulthood warrant long term follow up studies,
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