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The serum

concentrations

of monocarboxylic short-chain fatty

acids (acetic to n-caproic) were estimated in 12 children with simple obesity
aged 4—16 years and in a control group of 35 normal subjects. In the obese
patients, significantly decreased values for acetic and n-caproic acid and
an increased total free fatty acid level were found. The presumable causes
of the phenomenon are discussed.

In obesity, the level of total plasma
free fatty acids (FFA) has been shown
to increase owing to their defective
utilization [5, 6, 9]. On the other hand,
in certain types of obesity a normal
level was found [1]. In any case, the
disturbance in FFA turnover appears
to constitute an important factor in
obesity [6].

The FFA fraction of human plasma
is composed of a number of individ-
ual fatty acids with various chain
length mainly C12to C2 [3]. In most
previous studies concerning obesity,
FFA were considered a metabolically
homogeneous entity and the behaviour
of the individual fatty acids was dis-
regarded. No attention has beendevot-
ed so far to the evaluation of short-
chain fatty acids (SFA) in serum or
plasma of obese patients. Since in-
dividual SFA represent important
metabolic intermediates in some bio-

6

chemical pathways, we have studied
the C2—Ce SFA concentrations in
serum of obese children.

Material

|
Twelve obese children, 7 boys and 5
girls, ranging in age from 4 to 16 years
were examined. They all had simple
obesity with an average overweight of
64%. The control group consisted of 35
normal children, 21 boys and 14 girls,
aged 4—16 years. Their data have been
described previously [10]. None of the
subjects received any drug at the time of

the study.

Methods

Blood was obtained by venipuncture
after an overnight fast and the serum was
prepared for gas-liquid chromatography
after the modified method of Perry et al.
[10, 12]. A gas chromatograph type
G.C.H.F. 18.3 (Chromatron) equipped
with flame ionisation detector was used.
A single steel column 3mx4mm i d.
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Tabte |

Serum concentrations of individual short chain fatty

278 A
Group Acetic

Range 2.12—14.71
Mean 6.98

06 S. D. 3.71
V.C. % 51.1
Hange 2.33—11.81

>
Mean 4.47

s S. D. 2.74
V.C. % 61.3

packed with 6% SP 1000 (Supelco Inc)
on Chromosorb GAW DMCS 80/100 mesh
was employed and maintained under iso-
thermal conditions. The temperatures were:
column, 160°C; injector and detector,
200°C. Carrier gas was N2 70 ml/min.
The flow rates for H2 and air were 25
ml/min and 750 ml/min, respectively.
The analyses were carried out at sensitivi-
ties of 1X 10-10 to 30 X 10—10 AFS accord-
ing to the composition of the sample.
Identification of separated SFA was
based on the chromatograms of an artifi-
cial mixture containing acetic propionic,
iso-butyric, n-butyric, iso-valeric, n-valeric,
iso-caproic, and n-caproic acids (Fluka,
Buchs, Switzerland) in water, at a con-
centration of 10 |Ug/ml. The peak areas
were measured by planimetry. The mass
correction factors were calculated by
chromatographing known amounts of the
investigated SFA simultaneously with
25 pg of n-heptanoic acid used as an in-
ternal standard.

The results were subjected to statistical
analysis by Student’s t test.

Results

The serum concentrations of mono-
carboxylic SFA in control and obese

Iso-

Propionic butyric Butyric
0.0 -1.10 00 -1.14 0.0 —1.65
0.50 0.40 0.73
0.31 0.28 0.40
62.0 70.0 54.7
0.10-0.91 0.0-0.87 0.26-0.78
0.34 0.32 0.56
0.23 0.22 0.16
67.6 68.7 28.5

children are presented in Table I.
Acetic acid was present in all members
of the control group, as well as in the
obese children. N-butyric, iso-valeric
and n-caproic acids were detectable in
34 control subjects, iso-butyric acid
in 33, propionic and n-valeric acids in
32, and iso-capric acid in 18 subjects.

In the obese children, 6 acids (acet-
ic, n-butyric, iso-valeric, n-valeric,
propionic and n-caproic) were detect-
able in every sample. Iso-butyric acid
was found in 11 cases and iso-caproic
acid in 8 cases. The mean serum con-
centration of all SFA except iso-
valeric acid was lower in the obese than
in the control patients but only the
levels of acetic and n-caproic acids
were significantly decreased in compar-
ison to the control group (p </ 0.05).
The serum level of iso-valeric acid was
slightly elevated in the obese children
(p >0.05).

There was no correlation between the
serum concentrations of individual
SFA and the degree of overweight. The
SFA levels scattered widely in both
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acids (/tg/ml) in control and obese children

Iso-

Group valeric
Range 0.0-2.62
0 Mean 0.79
c!)?' S. D. 0.62
v.c. % 78.4
Range 0.36-4.0
> Mean 0.98
o S. D. 1.12
0
V.C. % 114.2

groups. N-butyric acid showed a low
variability in obesity (V. C. = 28.5%)
whereas the level of iso-caproic acid
showed striking fluctuations in con-
trol sera (V. C. = 188.8%0). The total
serum FFA level in obese patients
varied from 500 to 1499 mEq/1 and
its mean value of 951 + 288 mEg/l
was above that found in normal
children [8].

Discussion

It is now generally agreed that the
state of obesity is associated with
several biochemical deviations con-
cerning mostly the metabolism of
carbohydrate and lipid [14]. Pen-
nington [11] was the first to postu-
late the existence of a metabolic block
beneath pyruvic acid, preventing this
compound from entering the Krebs
cycle. Stuchlikova et al. [13] found
in obese patients that beside pyruvic
acid the level of citric acid was also
increased and this would suggest the
presence of a block within the Krebs

279
Valeric caI;?t;ic Caproic
0.0-1.78 0.0-1.97 0.0-4.26
0.69 0.27 1.34
0.48 0.51 0.72
69.6 188.8 63.7
0.10-1.31 0.0-0.48 0.66-1.61
0.54 0.18 0.79
0.42 0.16 0.36
77.7 88.8 45.6
cycle. However, Krotkiewski et al.

[7] could not confirm this hypothesis.

The high total serum FFA level ob-
served in the majority of obese pa-
tients may result from the increased
synthesis of FFA and, on the other
hand, from the decreased speed of
their oxidation and impaired lipoly-
sis [2].

The low mean acetic acid level ob-
served in our patients seems to be of
interest, since this compound in the
form of acetyl-coenzyme A is a
common point of metabolic pathways
of lipids and carbohydrates. If the
above mentioned hypotheses of Pen-
nington and Stuchlikova are valid, one
migth postulate the block to be situat-
ed between the pyruvic and acetic
acids. The only other possibility would
be that acetic acid is utilized faster
than normal in obese patients. The de-
creased serum level of n-caproic acid
in obese children seems to be second-
ary to the deviation of acetic acid
metabolism since this compound hav-
ing an even number of carbon atoms
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(Ce) is one of the intermediates on the
pathway leading to the synthesis of
fatty acids from acetyl-coenzyme.
It seems reasonable to assume that the
lower serum values for acetic and
n-caproic acids in obese children aswell
as the increased total plasma FFA
concentration reflect the subnormal
rate of beta-oxidation of middle and
long-chain fatty acids. This might be
due to the metabolic defect based on
the subnormal activity of enzymes
taking part in the process of beta-
oxidation. An analogous phenomenon
is known to occur in G-6-PD defici-
ency [4]. This hypothesis would serve
to explain the well-known inclination
to obesity observed in some persons
and families, and a normal or in-
creased enzyme activity would pre-
vent obesity even in overfed individ-
uals.

The present observations do not
permit to draw definite conclusions.
For a reliable evaluation of the
problem, simultaneous measurements
of SFA, pyruvic acid and its metab-
olites, as well as of the tricarboxylic
acids of the Krebs cycle together with
the blood aminoacid pattern will be
necessary.

References

Subcutaneous adipose
lipid mobilisation in human

1. Bjorntobp, P.:
tissue

A. Papierkowski. M. D.
Institute of Paediatrics
ul. Staszica 11

20-081 Lublin, Poland

10.

11.
12.

13.

14.

.Goldberg, M.,

.Haoenfetdt, L.:

.Krotkiewski, M., Butrttk, E.,

.Krotkiewski,

. Krotkiewski, M.,

. Ofie,

A. Papierkowski et al.: Short-chain fatty acids

obesity. Pol. Arch.
331 (1969).

Med. wewnet 42,

Gordon, E. S.: Energy
metabolism in human obesity. J. Amer,
med. Ass. 189, 616 (1964).

The concentrations
of individual free fatty acids in human
plasma and their interrelationships
Ark. Kemi 29, 67 (1968).

.Kattamis, Ch.A.: Glucose-6-phosphate

dehydrogenase deficiency in female
heterozygotes and the X-inactivation
hypothesis. Acta paediat. scand. Suppl.
104, 172 (1967).

N att-
man, .]., Zembrztjska, Z.: Certain
aspects of adrenocortical function and
carbohydrate-lipid metabolism in obese
patients. Endokr. pol. 17, 481 (1966).
M., R oszkowska, K.:
Lactic and pyruvic acid level in obe-
sity. Pol. Arch. Med. wewnet. 42,453
(1969).

R oszkowska, K.:
FFA and triglyceride serum levels in
different types of obesity. Pol. Arch.
Med. wewnet. 42, 463 (1969).

.Niewiedziot, B.: personal communica-

tion.

L., wartfish, P.: Plasma free
fatty acid concentration in obesity.New
Engl. J. Med. 268, 757 (1963).
Papierkowski, A., Gawdzik, J., Tro-
cewicz, J., Gundlach, A.: The con-
centration of individual monocarboxyl-
ic short-chain fatty acids in serum of
normal children. Acta paediat. Acad
Sei. hung. 16, (1975)

Pennington, A. W. — cit. 7.
Perry,T.L.,Hansen,S.,Diamond,S.,
Btjttis, B.,, Mok, Ch., Metancon, S.:
Volatile fatty acids in normal hu-
man physiological fluids Clin. chim.
Acta 29, 369 (1970).

Sttjchlikova, E., Hrttskova, Z., Te-
norova, M., Novotna, B., Komar-
kova, A., Riedtr, A. : Some changes
in intermediary metabolism of obese
patients Clin. chim. Acta 6,571 (1961).
W itrtiams, R. H.: Disorders in Carbo-
hydrates and Lipid Metabolism. W. B.
Saunders Co., Philadelphia 1962, P. 51.

Acta Paediatrica Academiae Scientiarum Hungaricae 16, 1975



	3-4. szám
	Papierkowski, A.-Kowalczyk, J.-Trocewicz, T.-Gundłach, A.: Monocarboxylic short-chain fatty acids C2-C6 in serum of obese children

	Oldalszámok������������������
	277����������
	278����������
	279����������
	280����������


