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SUMMARY : We report serum essential amino acid (EAA) profiles of children with chronic renal failu-
re (CREY on conservative therapy. The subjects were classified according to their renal functions (group |1,
normal children: group 1. carly renal failure group, Cer benveen S0-75 mil/min/m2; group 111, clhironic re-
nal failure group. Cer 5-30 ml/min/m2: group 1V, end stage renal failure group on hemodialysis). Serum
EAA levels were measured by high performance liquid chromatography. Serum valine levels were lovw only
in chronic renal fuilure group. Other branchied chain amino acids vwere normal inall groups. Threonine
and rvrosine (which is essential in wrenia) levels were decreased in all groups except normals. Serun AN
levels were higher in group 1V compared with those in group HI, probably due to the effect of hemodialysis
We conclude that for the management of children with CRE. EAA preparations should include more valine,

threonine and ryrosine.
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INTRODUCTION

Growth lailure is a common resutt of chronic re-
nal failure (CRTY in childhood. Renal ostecodys-
trophia. low protein dicts, anorexia and changes in
protein metabolism are the main causes of growth
lailure in CRE. Because adequate protein intake is
necessary for growth. supplements ol cssential

amino acids (EAA) are required with low protein
dicts. Although there are some reports about the do-
sage ol EAA supplementation in childhood CRI-.

there is no universal agreement (5. 10).

This is the first report from Turkey about the se-
rum EAA levels in CRE patients in childhood
which can shed light on the management of CRFE
patients in our socioeconomic environment.

PATIENTS AND METHODS

This study was performed on normal children
and CRIF patients classiflied into three groups accor-
ding o creatinine clearence caleulated with the for-
mula Cer=Ucr x UV x .73/ Per x 1440 x body sur-
facce arca. In group I (normal children)y Cer were
>75 ml/min/m2. in group 11 (early renal Failure gro-
up) 50-75 ml/min/m2. in group 11 (chronic renal fa-
iture group) 5-50 ml/min/min and in group TV (end
stage renal [ailure group on hemodialvsis (HD)Y <3
mi/min/min. Group I included 10 normal children
(five boys. live girls. mean age 8.85£3.65 vewrs):
group Il included five boys and lour girls (six
congenital renal anomalies. one Henoch Schénlein
nephritis. two urolithiasis) with mean ase of



8.72:+4.94 years): group 11 included five boys and
six girls (cight congenital renal anomalics. onc
urolithiasis. two chronic glomerulonephritis with
mecan age ol 10.27£3.28 years) and group 1V
included six boys and six girls (four chronic
glomerulonephritis. two urolithiasis. six congenital
renal anomalies with mean age of 12.83£3.33
years). Group 1T and IV were on a diel with low
phosphorus. low potassium and low protein (1
ar/kg). Also 1.25 DHCC. calcium carbonatc and
EAA tablets (1 tablet /10 kg. Fresenius AG) were
given. Blood samples were drawn afller an
overnight fasting. In group 1V patients, blood
samples were drawn before and after HD. Hollow
[iber cuprophane membranes according to patients'
body surface arca were used during HD.

Scrum free amino acid determinations were
done by high performance liquid chromatography
with Walters Chromatography Device of Millipore

Corporation (4). Mann-Whitney U test was used for
data analysis (8).

RESULTS

The clinical and laboratory values are shown in
Tablc I. Body weight percentiles ol seven patients
in groups W and Ol and 11 patients in group IV were
under the third percentile. Mean values of EAA
according to groups arc shown in Table 2.

When EAA values of group II were compared
with group I, it was found that leucine levels were
increased; threonine and tyrosinc levels were
decreased in group II paticnts. There were no
differences in the comparision ol groups 1 and 111
In the comparison of groups I and TV (before HID)
it was [ound that lysine levels were decreased in
aroup I1 patients (Table 2).

Normal Group Group 11 Group II1 HD Group
Age (years) 8.85+3.65 8.72+4.94 10.27 £3.28 12.83 £3.33
(3-10) (2-18) (6.5-15) (6.5-17)
Body weight (kg) 3130+ 1598 2292+ 16.11 25.77+11.03 28.90 £7.96
(15-70) (9.6-30) (13-44) (15.5-43.5)
Height (¢m) 134,60 £ 20.39 115.53 £29.77 124.09 + 17.32 133.5+£17.33
(98-170) (80-172) 102-152) 101-152)
HDSCA I +0.5 -2.46 £ 1.29 -2.33 % 1.31 240+ 1.33
Hb (gr/dD 13.12+11.2 10.73 £ 1.25 10.04 +2.44 8.47£2.66
(11.9+15.8) (8.3-11.6) (6.2-13) (5.4-14.5)
Het (%) 38.68 £3.06 3221 £3.54 2975+ 7.45 254 +£7.56
(34.7-46.1) (26.1-37.1) (17.9-39) (17.5-42.3)
BUN (mg/dl) 11.00 £2.00 2422+ 10.02 63.18 +21.65 93.00 £ 22.57
(9-14h) (14-44) (41-102) (58-141)
Creatinine (mg/dl) 0.86+0.14 1.13+£0.28 2.80+1.33 7211217
(0.7-1.1) (0.7-1.9) (1.6-6.4) (3.8-9.9)
Dietary restriction (-) (-) low protein low protein
(I ar/kg) (1 ar/kg)
EAS th -) (-) 10 kg/1 tb 10 ke/1 th
(Fresenius AG)
Number of patients 10 9 I 12
in the group

Table | : Mcan values of clinical and laboratory {indings of patients according to groups.
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Group I

Group II

Group I1I

Group 1V
Before HD

Group IV
After HD

11.99+7.13P

9.84 + 6.59'¢

14.87 + 4,450

(4.90-7.74)

(0-12.89)

(0-7.50)

(0.99-10.10)

Valine 18.26 £5.51 14.64 £9.62
(5.83-24.97) (4.23-21.47) (3.17-23.92) (10.14-29.49) (6.87-22.68)
Isoleucine 5104133 5214354 5.26 +5.62 7.63 £3.61°¢ 6.18+2.10
(7.08-3.43) (0-10.55) (0-19.26) (1.43-13.82) (1.80-8.59)
Leucine 151 +£2.43 806+3.08 | 678+3.33 9.86 £ 4.65° 7.92 + 2.76%
(7.89-14.83) (4.62-14.23) (0-11.31) (2.66-18.50) (1.48-10.81)
Lysine 978 +1.96 9.00 % 8.80 6.66 % 6.30 14.75 £ 6.95°12 9.70 + 449"
(7.06-14.00) (0.49-29.82) (0-16.80) (6.43-30.08) 5.19-12.19)
Phenilalanine | 5.25 +6.99 5.66+3.72 6.18+3.72 599 +2.44 6.01£1.99
(0-19.08) (0-19.41) (0-20.41) (0-21.07) (0-20.76)
Threonine 9.55+6.92 34547810 2.90 +5.14 5.58 £6.71 4.54+4.72
(0-22.29) (0-23.00) (0-12.61) (0-19.00) (0-10.84)
Tyrosine 6.21+£0.87 3.56 £ 4.22° 1.99 +2.67° 3.53 +2.48¢8 2.90 4+ 2.1

(0-6.8)

(Mann-Whitney U Test) Significant difference between group Land 11 : a
(Mann-Whitney U Test) Significant difference between group [ and 111 : b
(Mann-Whitney U Test) Significant difference between group [ and 1V before HD : ¢
(Mann-Whitney U Test) Significant difference between group and 1V after HD : d
(Mann-Whitney U Test) Significant difference between group [1and 1V before HD : f
(Mann-Whitney U Test) Significant difference between group [l and IV before HD : g
(Wilcoxon Test) Significant difference between group IV before HD and 1V after HD : h

Table 2 : Mean values of EAA according to groups (pumol/dl).

EAA values of group I children were
compared with group I children and it was found
that valine. threonine, tyrosine levels were decrea-
sed; leucine were increased. In the comparison of
group IIT and group IV (before HD) isoleucine. lysi-
ne and tyrosine levels were significantly decreased
in group II (Table 2).

EAA levels of group TV patients (before HD)
were compared with group I patients, and il was
found that leucine, isoleucine. lysine levels were
increased while tyrosine levels were decreased in
HD patients. EAA levels of group TV patients
before and after HD showed that loss of lysine was
significant (Table 2).

DISCUSSION

In this study serum levels of valine were normal
in the early renal failure group and decreased in the
chronic renal failure group in spite of the EAA
supplementation. low protein dict and absent meta-

bolic acidosis. It was shown that there was no signi-
ficant valine loss during HD, contrary to the study
by Ikizler et al. (6). EAA tablets used in this study
(containing 13.5 % valine) were not ecnough for va-
line requirements of the chronic renal [ailure group.
Other branched-chain amino acids were normal in
all groups with these EAA tablets in the given dose.

Threonine levels were decreased in early renal
failure and chronic renal failure groups and tyrosine
levels were decreased in all groups. Broyer (3) also
reported that there are significant changes in EAA
profile of CRF patients in the early phase. It was
suggested that more threonine and tyrosine supple-
mentation were required.

In HD patients, only tyrosine levels were
decreased. Serum EAA levels of HD patients were
higher than those of the group with chronic renal fa-
ilure, in spite of the fact that there was significant
loss of lysine with HD. This observation was also

139



reported by Rubini (7). Young (9) and Bergstorm
(2.

We disaggree with the statement that "serum
valine Tevels could be used as an indicator ol
protein-energy malnutrition™, In our study. a
significant decrease in valine levels was present in
only chronic renal failure group although nearly all
ol the body weight percentiles of our patients were
tunder the third percentile (9). This suggests that
valine levels can not he an indicator ol malnutrition.

For the corrcction of plasma EAA fevels in
uremia. mcereasing valine. decreasing leucine and
isoleucine. and adding tyrosine to the EAA
preparations were suggested (1. Inour study we
found  that
supplemented in chronie renal Fulure group and

valine and threonine should be

(vrosine should be supplemented in all groups.

We conclude that for management of ¢hildren
with CRI=EAA preparations should include more
valine. threonine and tvrosine. Alternatively. the
formula used in this study should be given atan inc-

reased dosage.
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