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Lack of lipolytic response in infants after
endotracheal intubation

Claude Marcus, Hans Sellden, Erland Rickardsson, Per-Arne Lonnqvist, Mikael Bronnegard,
Peter Arner

Abstract
The sympathoadrenal response to endo-
tracheal intubation was investigated in nine
infants 2-4 months old and in eight adults 23-
45 years old at the start of inguinal hernia
operations. In both infants and adults, heart
rate and diastolic blood pressure increased
significantly immediately after intubation. In
both groups, moreover, there was a mean (SD)
reduction in microvascular blood flow in the
abdominal skin (infants -21 (14)%, adults -14
(7)%) and in the adipose tissue (infants -7
(4)%, adults -5 (4)%). However, the plasma
glycerol concentration did not increase in the
infants whereas it increased in the adults by 50
(12)%. In conclusion, infants and adults
showed similar circulatory reactions during
endotracheal intubation but the markedly
increased lipolysis rate observed in adults was
not seen in the infants. This may indicate that
catecholamine induced lipolysis in vivo as well
as in vitro is poor during infancy.
(Arch Dis Child 1993; 68: 402-404)
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Triglycerides stored in the adipose tissue consti-
tute the main energy reserve in man. These lipids
may be mobilised from the adipocytes by lipo-
lysis, a process that is regulated by hormones and
paracrine substances. In adults, insulin and
catecholamines are the only hormones with an

acute and pronounced effect on lipolysis. Insulin
inhibits lipolysis whereas catecholamines
stimulate lipolysis by ,B adrenergic receptors.
However, catecholamines that are solely lipolytic
in most species also have an inhibitory effect via
a2 adrenoceptors. 2

We have shown that in isolated adipocytes
obtained from neonates, the lipolytic effect of
endogenous catecholamines (adrenaline and
noradrenaline) was not significant3 and in fat
cells from infants, 2-4 months old, it was small
because of the enhanced CE2 adrenoceptor inhibi-
tion of lipolysis.45 A lower lipolytic effect in vitro
of noradrenaline has also recently been reported
in prepubertal children.6 It is not known whether
the catecholamine induced lipolysis is also
depressed in vivo, however, or if the reduced
effect ofcatecholamines in vitro during infancy is
balanced by a higher blood flow in adipose tissue
during infancy.

It is well established that laryngoscopy and
endotracheal intubation are associated with an

increased sympathoadrenal activity. Increases in
blood pressure and heart rate are observed
within seconds after starting intubation and in
adults, the blood pressure reaches peak levels
after 30-60 seconds, caused by an acute
catecholamine surge.7 X Similar circulatory

effects during intubation are observed in infants
and children.9

In the present study we investigated the effects
in vivo on both the circulation and the lipid
mobilisation of the catecholamine surge caused
by endotracheal intubation in infants and adults.

Subjects and methods
SUBJECTS
Nine infants of2-4 months old, mean (SD) 12 (5)
weeks, and eight adults of 23-45 years old, mean
(SD) 27 (8) years, were investigated. All subjects
were males who were healthy, of normal weight,
and scheduled for inguinal hernia operations. A
venous cannula was inserted in the left arm for
blood sampling. Adults fasted overnight and
infants for four hours before the start of anaes-
thesia, which was induced by intravenous
thiopentone, fentanyl, and pancuronium.
Anaesthesia was maintained by a mixture of
oxygen (30%) and nitrous oxide (70%), using
controlled ventilation and additional doses of
fentanyl and pancuronium. The drugs used have
minimal impact on lipolysis according to pre-
vious in vitro studies both in infants and adults.4
Intravenous fluids were given from the start of
anaesthesia and during the investigations. In all
patients the fluids were given at a rate of 5 ml/kg/
minute. Five infants were given an isotonic
electrolyte-glucose (2-5%) solution and four
infants received isotonic saline. Four adults were
given isotonic saline and four were given 5%
glucose. Before oral intubation, the patients
were ventilated manually for 5-10 minutes until
a circulatory steady state was obtained.
The adults were investigated at Huddinge

Hospital and the infants at St Goran's Hospital.
The study was approved by the ethics committee
of the Karolinska Institute.

MEASUREMENTS OF CIRCULATORY VARIABLES
Heart rate was recorded by standard electro-
cardiographic monitoring in the operation ward
at each hospital. The blood pressure was
measured automatically by a Dinamap (model
1846, Critikon Ltd). The capillary blood flow
was measured simultaneously in the adipose
tissue and in the dermis by laser Doppler flow-
metry (Perimed). The adipose tissue micro-
vascular blood flow was measured with a glass
fibre probe, 0 4 mm diameter, inserted in the
subcutaneous adipose tissue at a point between
the spina iliaca anterior superior and the
umbilicus. The skin probe was placed at a
contralateral point. Laser Doppler flowmetry is a
well established method for measuring capillary
blood flow in various tissues' " but it has never
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Table I Systolic blood pressure and heart rate in nine infants and eight adults before and 1-2
minutes after endotracheal intubation. Results are mean (SD) exceptfor difference, which is
mean (SE)

Endotracheal intubation

Before After Difference p Value

Systolic blood pressure (mm Hg):
Infants 85 (10) 99 (14) 14 (6) <0 05
Adults 119(8) 132(15) 13(5) <0 05

Heart rate (beats/min):
Infants 156 (11) 176 (16) 20 (6) <0-01
Adults 79 (8) 89 (12) 10 (2) <0-001

been used for systematic studies in adipose tissue
in infants. In all subjects (adults and infants)
both in the skin and in the adipose tissue an
autonomic variation in blood flow and an artefact
from the respiration of the subjects were
observed. However, such variations were easily
distinguished from those caused by the endo-
tracheal intubation. The glass fibre probe was
well tolerated in all but one infant who developed
erythema around the probe and an appreciably
increased microvascular blood flow. This infant
was excluded from the study. In all subjects, skin
and rectal temperature were constant during the
investigations.

ANALYSES OF METABOLITES AND PLASMA HORMONE
CONCENTRATIONS
Blood samples (1 ml with addition of 10 mM
EDTA, 20 [d) were obtained 5 minutes before
and 10, 20, and 30 minutes after the endotracheal
intubation. The samples were taken without
venous occlusion and were immediately placed
in ice water and thereafter centrifuged. The
plasma supernatant was frozen at - 70°C until
the analyses were performed. The glycerol con-
centration was analysed by a sensitive kinetic
bioluminescence method. 12 Catecholamines
were analysed by high pressure liquid chromato-
graphy'3 and insulin with a commercially avail-
able radioimmunoassay method (Pharmacia).

STATISTICAL ANALYSIS
The Student's paired or unpaired t test or
Fisher's least significant difference analysis of
variance test were used when appropriate.

Skin blood flow

Results
CHANGES IN HEART RATE AND BLOOD PRESSURE
Basal (that is, before endotracheal intubation but
after induction of anaesthesia) heart rate was
higher and blood pressure was lower in the
infants than in the adults (table 1). This accorded
with well known age dependent changes.
Immediately after intubation, heart rate and
systolic blood pressure increased significantly in
both infants and adults. The increases in blood
pressure and heart rate were brief and within
5-10 minutes all patients had the same levels that
they had had before intubation.

LASER DOPPLER FLOWMETRY MEASUREMENTS
All subjects showed a marked reduction in skin
capillary blood flow immediately after intubation
(fig 1A). However, in the subcutaneous adipose
tissue the effects were much milder in both
infants and adults (fig 1B) and a significant
decrease in adipose tissue capillary blood flow
occurred only in the adults.

METABOLIC MEASUREMENTS
The effects of endotracheal intubation on
lipolysis are shown in fig 2. In the adults a 100%
increase in the basal glycerol concentrations was
seen. In the infants basal glycerol concentrations
were slightly, but not significantly, higher than
in the adults. However, in the infants after
intubation no increase in glycerol was seen.
The insulin concentrations were low in both

age groups (table 2) and were not affected by
saline or glucose infusions.
The catecholamine concentrations deter-

mined 10 minutes after endotracheal intubation
were slightly higher than those before intuba-
tion, but the differences were not significant
either in infants or adults (table 2).

Discussion
In the present study the effects of endotracheal
intubation on circulation and lipolysis have been
investigated during similar conditions in infants
and adults. In adults, marked effects on heart
rate, systolic blood pressure, and cutaneous

Adipose tissue blood flow
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Figure I Cutaneous and adipose tissue capillary bloodflow during endotracheal intubation. By means oflaser Doppler
flowmetry measurements the variations in capillary bloodflow during intubations were recorded in the abdominal dermis (A) or

in the abdominal adipose tissue (B). The scale on the x axis is not linear. Values shown are mean (SD); *=p<005,
X*=p<O0O1.
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Table 2 Plasma noradrenaline and insulin concentrations
before and after endotracheal intubation in nine infants and
eight adults. Results are mean (SD)

Noradrenaline (nmol/l)
Insulin (Ull)

-5 min 10 min 20 min 10 min

Infants 2-8 (0 5) 3-4 (0-8) 3-2 (0-7) 55 (0-4)
Adults 3-4(05) 4 0(05) 3-4(0 7) 7-7(1-1)

blood flow were found indicative of increased
sympathoadrenergic activity. Such effects have
been documented previously.78 In adults a
significant increase in lipolysis rate, as mirrored
by an enhanced plasma glycerol concentration,
was also found. As catecholamines are the only
lipolytic hormones in adults it may be inferred
that the enhanced glycerol concentration, which
was found after intubation, was also induced by a
catecholamine surge induced by the intubation.

In the infants similar effects of laryngoscopy
and intubation were seen as regards all circula-
tory parameters, although the decrease in
adipose tissue blood flow in infants was not
significant. However, the variations in capillary
blood flow detected with laser Doppler flow-
metry were expressed as a percent of the basal
flow. Although the biological zero level is prob-
ably higher than the instrumental zero level'4 we
used the instrumental zero because we were
unable to define accurately the biological zero
level. Thus the variations in capillary circulation
presented in this study are probably underesti-
mated.

Unlike in the adults, no increased lipolysis rate
was observed in the infants. This may indicate
that the increased sympathoadrenal activity
during the intubation procedure, which caused
marked effects on the circulation, had no effect
on lipolysis in infants. Slightly but not signifi-
cantly higher catecholamine concentrations were
found in both infants and adults 10 minutes after
the intubation. The protocol was designed
primarily to study variations in lipolysis and it
has been shown that noradrenaline concentra-
tions in plasma are almost normalised 10 minutes
after intubation.9

Insulin is a potent antilipolytic hormone. In
theory, infusions of low concentrations of
glucose may induce an increased release of
insulin which, in turn, may depress the rate of
lipolysis. However, the insulin plasma concen-
tration was low in all subjects investigated, both
infants and adults. Furthermore, the insulin
concentrations during glucose infusions were
compared with the insulin concentrations when
saline alone was given and no difference was
observed in either infants or adults.

It is previously shown during in vitro condi-
tions that catecholamines have a weak lipolytic
effect in fat cells from neonates, infants, and
children due to an enhanced antilipolytic U2
effect. '1 It has also been previously observed
that there is no correlation between the circulat-
ing concentrations of catecholamines and lipo-
lytic products during delivery'6 and the first
hours of life.'7 The lack of lipolytic response in
infants after endotracheal intubation found in
the present study further supports previous
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Figure 2 Lipolysis during endotracheal intubation. Venous
plasma glycerol concentrations were measured before and after
endotracheal intubations at indicated times. The scale on the
x axis is not linear. Values shown are mean (SD);
**=p<O0O1, ***=p<O.OOI.

findings that catecholamines have an impaired
lipolytic effect during infancy.
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