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The Thyrotropin and Prolactin Reserves in Kwashiorkor
and Marasmus

DOE ESANGBEDO* AND F A AKESODE**

SUMMARY

Esangbedo D O E and Akesode F A. The Thyrotropin and Prolactin Reserves
in Kwashiorkor and Marasmus. Nigerian Joumnal of Paediatrics 1989; 15:0.
Twenty four children were studied to determine the state of thyroid stimula-
ting hormone (TSH) and prolactin (PRL) reserve in the pituitary gland in kwa-
shiorkor and marasmus. The basal serum TSH was raised in the kwashiorkor
(3.8uU/ml £ 2.2, p<0.05) and marasmus groups (3.9 * 1.8uU/ml, p<0.025) when

compared with the controls (2.4 £ 0.6pU/ml). There was a prompt and signi-
ficant rise of TSH in response to intravenous synthetic thyrotropin releasing

hormone (TRH) in kwashiorkor (p<0.0

05) and marasmus (p<0.0005) as with

the controls (p<0.0005). The basal serum PRL levels in the kwashiorkor and
marasmus groups were not significantly different from that of the control group
(12.1 * 4.5ng/ml, 14.1 = 5.3ng/ml and 16.2 + 4. 7ng/ml respectively). The res-
ponse of the serum PRL to intravenous synthetic TRH showed prompt and signi-
ficant rise in the kwashiorkor group (p<<0.0005), the marasmus group (p<<0.0005),
and the controls (p<0.0005). It is therefore, concluded that the reserve of TSH
and PRL in the pituitary gland is.adequate in kwashiorkor and marasmus.
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Introduction

THE presence of a low serum thyroxine
(T4) level in protein energy malnutrition
is a common finding.! 73 Various reasons
have been offered for this low level. Serum
thyroxine binding globulin (TBG), thyro-
xine prealbumin (TBPA) and albumin
concentrations are low in these clinical
gituations. In caloric deprivation, the
Ty production rate is unimpaired while

triiodothyronine (T3) generation from Ty
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is impaired.®* A minimum intake of carbo-
hydrate is essential for the maintenance
of S—deiodinase activity, the enzyme
required in the conversion of T4 to Tj.
However, the reversed triiodothyronine
(rT3) is increased during starvation because
of increased conversion of T4 to 1T3
and a decreased clearance rate of T3
secondary to a decrease in 5’-deiodinase
activity. Free T4 is either unchanged or
increased in protein energy malnutrition.
The increased free T4 level may due to the
effect of free fatty acids which may
decrease the binding of T4.

Various workers have shown that the
basal thyroxine stimulating hormone (TSH)
and the response to thyrotropin releasing
hormone (TRH) may be blunted in protein
energy malnutrition. The possible explana-
tions are that the pituitary gland may be
more sensitive to the negative feed back
effects of circulating T4 and T3 or that
there is depletion of pituitary TSH in these
clinical situations. This study therefore,
aims at determining the state of TSH and
prolactin (PRI) reserve in the pituitary
gland of children with kwashiorkor and
marasmus.

Materials and Methods

The subjects were eighteen 6—24 months
old children; ten were cases of kwashior-
kor, eight of marasmus. The classification
into kwashiorkor and marasmus was based
on the Wellcome classification.®  The
controls were 6 apparently healthy children
aged 6—24 months who showed no signs
of malnutrition and whose weights were
above 80% of the expected weight for age
and sex.

Thyroid releasing hormone stimulating
test was performed between 9 a.m. and 12
noon within twenty-four hours of admis-
sion. The children were fasted for six
hours prior to the study. Immediately

after the first venepuncture to determine
the basal serum hormone levels, 100ug of
synthetic TRH (thypinone) (donated by
Abbot Laboratories, North Chicago) was
given intravenously. Two mililitres of
blood was withdrawn at the 20th, 40th and
60th minutes. The serum was separated
immediately, in all the samples and stored
at -20°C before the assay. Serum TSH and
PRL levels were measured in each sample,
using  radioimmunoassay  kits from
Amersham International of UK (Amerlex
TSH RIA Kit and Prolactin RIA Kit).
Counting was done using gamma scintilla-
tion counter (Parkard Auto-gamma scintil-
lation spectometer, Model No. 5210 by
Nuclear Chicago).

The TSH concentrations in 97 sera
from euthyroid adults who are not on thy-
roid treatment were determined using
the Amerlex-M TSH RIA Kit. The range of
TSH concentrations in these euthyroid
patients was 1.0 to 5.5 wlU TSH/ml

Results

The basal serum TSH levels were signifi-
cantly elevated in kwashiotkor (3.8 *
2.2uU/ml, p<0.05) and marasmus (3.9 *
1.8uU/ml, p<0.025) when compared with
the controls (2.4 + 0.6 puU/ml (Table I).
The basal serum prolactin level did not
show a significant difference between the
kwashiorkor group (12.1 * 4.5ng/ml),
the marasmus group (14.1 + 5.3ng/m1) and
the controls (16.2 * 4.7ng/ml) (Table II).

There was a prompt and significant rise
of serum TSH in response to intravenous
synthetic  TRH in the kwashiorkor
(p<0.0005). The peak values were obtai-
ned at the 20th minute in all the groups
(Fig. 1). There was no significant diffe-*
rence between the peak values in all the
three groups. There was also no signifi-
cant difference between the values of
serum TSH of the PEM groups and the
controls at the 40th and 60th minutes.
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Table I

Mean Serum Levels of TSH in response to TRH stimulation

No of Time (minutes)
casesg
0 20 40 60
Marasmus 8 3.9*% 1.9 1861 8.2 16.0 % 8.7 125% 6.0

Kwashiorkor 10 38 £ 23 152% 9.7 13.0* 6.6 11.8% 7.3

Controls 6 27 % 33 16.3% 52 13.0% 4.0 9.4t 21

*PFigures (uU/Ml) are mean values 11 standard deviation
TSH = Thyrotropin

TRH = Thyrotropin-releasing hormone.

TSH 20—
up/ml

MARASMUS
KWASHIORKOR

CONTROL

T T ]
0 20 80 60
TIME (MINUTES)

Fig. 1.  Serum TSH response to intravenous
injection of TRH.
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The kwashiorkor and marasmus groups did
not show a significant fall of serum TSH
at the 60th minute when compared with
the peak response at the 20th minute.
However, the control group demonstra-
ted a significant fall (p<0.005) in serum
TSH level at the 60th minute when com-
pared to the peak value at the 20th minute.

There was a significant rise of serum
PRL level for the kwashiorkor and maras-
mus groups and controls following intrave-

Table II

nous synthetic TRH administration (Table
II, Figure 2). The peak value at the 20th
minute for the kwasiorkor and marasmus
groups and the control group were not
significantly different. The PRL response
at the 40th and 60th minutes were also not
significantly different for the three groups
(Fig. 2). The fall from the peak at the 20th
minute to the level at the 60th minute were
all significant in the PEM groups and the
controls.

Mean Serum Levels of PRL in response to TRH stimulation

No of Time (minute)
cases
0 20 40 60
Marasmug 8 141* X 57 428% 161 356F% 175 2641 108
Kwashiorkor 10° 121 + 43 393% 128 328% 171 2471 142
Controls 6 165 Fo47  BL8E 953 agatoona  Ggadios

SERUM ¢,

*Figures (ng/m]) are mean values 1 standard deviation

PRL PRL = Prolactin
ng/mi TRH = Thyrotropin releasing hormone.
50
40 _
30_ CONTROL
| MARASMUS
KWASHIORKOR
20_
104
T I 1
0 20 40 60
TIME (MINUTES)
Fig. 2. Serum PRL response to intravenous injection of TRH.
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Discussion

There have been reports of depressed serum
TSH level in kwashiorkor and marasmus’
and in marasmus.? * Normal serum TSH
level has also been reported in kwashior-
kor? and PEM.” These are contrary to the
finding in this study in which the serum
TSH levels in the children suffering from
kwashiorkor and marasmus were signifi-
cantly higher than that of the controls.
Similar reports of elevated serum TSH level
in kwashiorkor have been made.®

An intact hypothalamus is necessary
for a basal level of secretion of TSH by the
anterior pituitary gland. The control of
TSH within the hypothalamic-pituitary
system appears to be influenced in three
ways. Evidence exists which shows that
the first control is mediated by the hypo-
thalamus.” A tonic neural influence
mediated by TRF is responsible for main-
tenance of normal levels of TSH and
thyroid hormone secretion. It is not
clear however, if this tonic  stimulus
involves only the hypothalamus, other
limbic system structure, or the neocor-
tex.1?

It has been established that TRF from
the hypothalamus exerts a stimulating
effect, probably on both synthesis and
release of TSH, and thyroid hormones
inhibit these events probably by decrea-
sing the response to TRF.

Hypothermia is a major problem in the
management of protein energy malnutri-
tion. Thyrotropin secretion is influenced
by thermosensitive neurons in the ante-
rior hypothalamic preoptic “area, hence
TSH secretion is integrated intimately
with the control of body temperature and
food intake. In cases where there is hypo-
thermia and inadequate food intake, TSH
secretion is increased.!®

There is paucity of information on the
basal serum prolactin levels in children

suffering from severe protein-energy malnu-
trition. This study has demonstrated that
the level remains normal. This is not
surprising because even though TRH
stimulates the secretion of both TSH and
PRL from the anterior pituitary gland,
there is also a dissociation in their secre-
tion. Only some cases of primary hypothy-
roidism demonstrate hyperprolactinae-
mia.!? The significant rise of serum
TSH level following intravenous bolus
administration of synthetic TRH agrees
with the finding of others who also demon-
strated a normal response of TSH in two
thirds of the children with kwashiorkor
that they studied. However, an exagge-
rated and sustained response in kwashior-
kor has been described.®? In this study,
the TSH response was not exaggerated
but there was a relatively sustained serum
TSH level after the peak response when
compared with the controls. The presence
of a sustained serum TSH level following
the peak response to synthetic TRH may
suggest a delayed degradation of serum
TSH in kwashiorkor and marasmus. Pro-
lactin response to intravenous synthetic
TRH was not described by previous
authors.® Our study has shown that the
anterior pituitary gland has normal reserve
of PRL in kwashiorkor and marasmus.

This study has demonstrated that the
thyroid hypofunction often described in
protein-energy malnutrition is not as a
result of reduced stimulation from the
anterior pituitary gland because the TSH
and PRL reserves in the anterior pituitary
gland are normal.
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