
• 

Eradication initiatives could contribute to sustainable 

development of the health infrastructure by improving 

epidemiological surveillance systems. This will not only be 

beneficial to the health infrastructure as a whole, but will also 

prevent too many vaccinations being administered, a 

possibility in unreliable surveillance systems. Investing in 

surveillance will quickly pay off. 

Since the Alma Ata conference in 1979, discussions on the 

extent to which target-driven programmes affect sustainable 

PHC have been polarised. The limited health budget has to be 

divided between both eradication programmes and PHC, and 

in that respect they are competitive. During the past 20 years 

target-driven vertical programmes have been separate from 

and have competed with integrated PHC. Each system 

contributes in its own way towards improving health. Both 

systems have a vertical target dimension and a horizontal 
individual care dimension. The vertical dimension is stronger 

in target-driven programmes, the horizontal is stronger in 

PHC. Vertical programmes may have a special place in certain 

phases of the fight against diseases, namely in the beginning to 

start up a programme and at the end to finish the job. To date, 

the world is still divided into horizontalists and verticalists. 

Both groups would do better to sit dovm together and weave 

the horizontal and vertical fibres into a sustainable web. 

The views expressed in this article are those of the authors 

and should not be attributed to their respective organisations. 
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CONTRIBUTION OF GROWTH 

HORMONE-RELEASING HORMONE 

AND SOMATOSTATIN TO 

DECREASED GROWTH HORMONE 

SECRETION IN ELDERLY MEN 

Steven G Soule, Peter Macfarlane, Naomi S Levitt, 

Robert P Millar 

Objective. The pathophysiology of the decline in circulating 

growth hormone (GH) concentrations that may occur with 

ageing remains elusive. We have investigated the potential 

contributions of decreased endogenous GH-releasing 

hormone (GHRH) and increased somatostatin secretion to 

this phenomenon. 

Design and methods. The strategy used was to stimulate GH 

secretion in 8 young (20 - 24 years old, body mass index 

(BMI) 22.8 ± 2.8 kg/m') and 8 elderly (68- 82 years old, 

BMI 23.4 ± 1.6 kg/m') male subjects on separate occasions 

by means of: (1) intravenous bolus 0.5 ).lg/kg D-Aia' 

GHRH(1-29)-NH alone; (it) 0.5 ).lg/kg GHRH after pre­

treatment with two oral doses of 50 mg atenolol (to inhibit 

somatostatin secretion); (iii) 1.25 mg oral bromocriptine 

alone (to increase endogenous GHRH and/or inhibit 

somatostatin); (iv) 50 mg oral atenolol plus 1.25 mg oral 

bromocriptine; and (v) 0.5 ).lg/kg GHRH after pre-treatment 

with 1.25 mg oral bromocriptine. 

Results. The elderly men had a significantly lower peak and 

area under curve (AUC) GH response to intravenous 

GHRH w hen compared with 8 yoll!lg men (peak 3.1 ± 1.0 

ng/ml v. 21.6 ± 5.0 ng/ ml, AUC 205 ±56 ng/ ml/min v. 

1 315 ± 295 ng/ ml / min, P < 0.05). Pre-treatment with 

atenolol before GHRH administration produced no 

significant increase in peak and AUC GH response in both 

groups, whlch remained lower in the elderly men than in 

their young counterparts (peak 5.5 ±"1.8 ng/ ml v. 29.3 ± 7.0 

ng/ml, AUC 327 ± 90 ng/ml/min v. 2 017 ± 590 

ng/ ml/min, P < 0.05). Bromocriptine alone did not cause a 
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significant rise in GH concentration in either elderly or young 

subjects (peak 3.1 ± 1.1 v. 8.8 ± 3.2 ng/ ml, P > 0.05). When 

atenolol was administered before bromocriptine, both groups 

responded but the elderly subjects had a significantly greater 

peak and AUC response (peak 3.6 ± 0.7 v. 10:7 ± 2.1 ng/ ml; 

AUC 191 ± 39 v. 533 ± 125 ng/ ml/ min, P < 0.05). 
Bromocriptine given before GHRH failed to potentiate 

GHRH action on GH release in either group. Of 5 elderly 

men who tmderwent further evaluation of GH secretory 

ability, 2 subjects had GH levels > 10 ng/ rnl, either basally or 

after intravenous GHRH. The remaining 3 had an initially 

impaired GH response to bolus intravenous GHRH. Aftei100 

pg GHRH subcutaneously twice daily for up to 2 weeks the 

GH responses to intravenous bolus GHRH (0.5 f.lg / kg) were 

reassessed. One exhibited a normal response (> 10 ng/ rnl) 
after 1 week of daily GHRH treatment, another had a near­

normal response after 2 weeks (9.7 ng/ rnl), while the third 

still had an impaired response by the end of the 2-week 

treatment period (3.2 ng/ ml). 

Conclusions. The restoration of endogenous GH secretion in 

thes~ elderly subjects by means of GHRH priming, and the 
failure of manipulation of somatostatinergic tone to restore a 

normal GH response to GHRH suggests that somatotroph 

atrophy due to a reduction in endogenous GHRH secretion is 

the principal cause of the diminished GH secretion with 

ageing. 

S Afr Med] 2001; 91: 254- 260. 

The ageing process is associated with a decline in both growth 
hormone (GH) secretion and plasma insulin-like growth factor-! 

(IGF-I) concentration1
·' There is a concomitant reduction in lean 

body mass and an increase in adipose tissue. ' Furthermore, 

administration of GH to elderly males wi th low IGF-1levels 

results in increased lean body mass and decreased adipose 

tissue, supporting the hypothesis that the age-related changes 

in body composition are a consequence of di1ninished GH 
secretion • 

GH secretion is regula ted by the interaction of tvvo 

hypothalamic peptides, GH-releasing hormone (GHRH) and 

somatostatin.' A reduction in GH release may therefore reflect 

decreased GHRH release, increased somatostatin secretion, 

primary somatotroph dysfunction, increased sensitivity to the 

negative feedback effects of IGF-1 or combinations of these 

factors. Studies to elucidate the mechanisms underlying the 

diminished GH secretion in the elderly have yielded conflicting 

results. Although most investigators have shown acute GH 

responses to GHRH to be diminished in the elderly,s-16 this is not a 

Universal finding'·17
·'

8 Impaired GH response to an initial 

GHRH dose in the elderly may be corrected by repetitive 

GHRH administration (priming), a finding that suggests a 

reduction in endogenous GHRH synthesis or release.'" 

Conversely, the notion of enhanced somatostatin tone in the 

elderly is supported by studies demonstrating correction of the 

diminished GH response to GHRH by pre-treatment with 

inhibitors of somatostatin release, such as pyridostigmine or 

arginine."·"·'• The possibility of increased sensitivity to 

endogenous IGF-1 feedback was not supported by a recent in 

vivo study of GH suppression by IGF-1 infusion in elderly 

subjects.19 

The present study was designed to elucidate further the 

mechanisms underlying the reduction in GH secretion in 

elderly men. The GH response to exogenous GHRH was 

evaluated using D-Ala'GHRH(l -29)-NH2, a GHRH analogue 

with enhanced agonist activity.20 As previous workers have 

suggested that beta-adrenergic antagonists are effective 
inhibi tors of somatostatin release,"·" the possibility of enhanced 

somatostatin tone in the elderly was examined by pre­

treatment of subjects with atenolol before the administration of 

GHRH. In addition, the GH response to bromocriptine was 

studied in young and elderly subjects, both with and without 

atenolol pre-treatment, as there is evidence that oral dopamine 

agonists induce release of endogenous GHRH.23 The ability of 

bromocriptine to enhance the GH response to GHRH was also 

evaluated in view of the suggestion that dopamine agonists 

may stimulate GH secretion by inhibiting somatostatin 

release." Finally, a group of elderly subjects with low GH 

responses to GHRH underwent 1 - 2 weeks of priming with D­

Aia'GHRH(l-29)- H2 in an attempt to eval uate the possibility 

that the poor GH response to GHRH and other agents in the 

elderly is due to soma totroph atrophy resulting from low 

endogenous GHRH secretion or increased somatostatin 

secretion. 

MATERIALS AND METHODS 

Subjects 

Healthy men were recruited by newspaper advertisement. The 

8 elderly male subjects were aged 68- 82 years, with body mass 

index (BMJ) 23.4 ± 1.6 kg / m' . None had significant medical 

problems as detected by medical history, physical examination 

and an electrocardiogram. Eight young men aged 20 - 24 years 
with BM122.8 ± 2.8 kg / m' were also studied . No subject was 

taking medication known to alter GH secretion. All subjects 

had normal baseline thyroid-stimulating hormone (TSH) 

estimations. Subjects gave informed consent for the study, 
which was approved by the University of Cape Town Ethics 
and Research Committee. 

Procedure 

Subjects were fasted overnight and were recumbent and awake 

during each test. After 15 minutes at rest, blood was taken for 

GH determination every 15 minutes from 08h15 to 12h00 from 



ORIGINAL ARTICLES 

a forearm vein that was kept patent by heparinised saline. The 

following tests were performed in random order, at least 1 

week apart (Fig. 1): (i) 0.5 )lg/kg D-Ala'GHRH(1-29)-NH2 given 

as an intravenous (N) bolus at 10h00, preceded by the same 
volume of vehicle (mannitol) N as control at 09h00; (ii) 
atenolol 50 mg orally given the morning before the test, and at 

08h30 on the morning of the test (GHRH was administered as 

above); (iii) bromocriptine 1.25 mg orally at 08h30 on the 

morning of the test; (iv) atenolol 50 mg orally given the 

morning before the test, and at 08h30 on the morning of the 

test, together with bromocriptine as above; and (v) 

bromocriptine 1.25 mg orally at 08h30, followed by GHRH at 

lOhOO. 

Pulse and blood pressure were monitored during each test. 

Blood was taken for serial prolactin determination during 

protocolS. We elected to use D-Ala'GHRH(1-29)-NH2 as it is a 
readily available and potent analogue of GHRH which has 

never previously been utilised in the study of GH secretion in 

elderly subjects. 

In a further study, 5 elderly men (aged 66 - 80 years, BMI 

22.7 ± 3.2 kg / m2
) underwent an IV D-Ala'GHRH(1-29)-NH2 

08h00 lOhOO 12h00 
15minGH 
sampling (all I I I I I I I I I I I I I I I I I 
protocols) 

Vehicle GHRH 0.5 mcgm/ kg IV 

Protocol! • • 
Protocol2 AT previous day 08h30 

AT GHRH 0.5 mcgm/ kg IV • 
Protocol3 BRC 

Protocol4 AT pre\ious day 08h30 

AT and BRC 

ProtocolS BRC GHRH 0.5 mcgm/ kg IV 

Fig. 1. Protocols for GH stimulation tests performed in random 
order on all sufljects. (AT = atenolol 50 mg; BRC = bromocriptine 
1.25 mg.) 
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(hereafter termed GHRH) test as described in (i) above. One of 

these subjects (subject 3) had completed the previous set of 

tests. In all studies a peak GH level> 10 ng/ ml was regarded 

as a normal GH response. Subjects with an initial peak serum 

GH response< 10 ng/ ml were instructed in the use of a 

Novopen syringe with a GHRH cartridge, and then self­

administered 100 )lg GHRH subcutaneously twice daily. The 

IVI GHRH test was repeated weekly until the GH response 

exceeded 10 ng/ ml or 2 weeks had elapsed. 

Assays 

Serum GH concentrations were measured using a commercial 

kit (Pharmada Diagnostics AB, Uppsala) with a detection limit 

of 0.25 ng/ ml. The intra-assay coefficient of variation (CV) was 

4.8% and the interassay CVs at low, mid and high levels were 

2.2, 3.4 and 2.7% respectively. Prolactin was measured using a 
commercial kit (Diagnostic Products Corporation, Los Angeles) 

with a sensitivity of 1.4 ng/ ml, and inter- and intra-assay 

CVs of 6.3 and 2.3% respectively. All samples from a single 

subject were measured in duplicate in a &ingle assay. 

Statistical methods 

Results are expressed as mean± standard error of mean (SEM). 

For calculations, undetectable plasma GH levels were assigned 

the value of the detection limit of the assay. The GH secretory 

responses are expressed as either peak serum concentration or 

integrated areas under the curve (AUC) over 120 minutes, 

calculated b y the trapezoidal method. Non-parametric analysis 

(Wilcoxon rank sum and Mann-Whitney) was used as the data 

were not normally distributed. Statistical significance was 

accepted at P < 0.05. 

R ESULTS 

GHRH (Fig. 2A and F) 

The mean GH response of both young and elderly subjects to 

0.5 )lg/ kg N GHRH bolus is illustrated in Fig. 2A. In elderly 

subjects, GHRH induced a poor GH increase (peak 3.1 ± 1.0 

ng/ rnl, AUC 205 ±56 ng/ ml / min), which was significantly 

less than that observed in young subjects (peak 21 .6 ± 5.0 

ng / rnl, AUC 1315 ± 295 ng/ ml / min, P < 0.05). The AUC and 

peak GH response to GHRH was significantly increased 

compared with baseline in the young (P < 0.05) but not in the 

elderly subjects. 

GHRH with atenolol p re-treatment (Fig. 2B and F) 

Following administration of atenolol (Fig. 2 B and F), the GH 

response to GHRH was not significantly enhanced in the 

elderly (p eak 5.5 ± 1.8 ng/ ml, AUC 327 ± 90 n g/ rnl / min) or 
the young men (peak 29.3 ± 7.0 ng/ ml, AUC 2 017 ± 590 

ng/ ml / min, P > 0.05), and the GH response in the elderly 
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Fig. 2A-F Mean± SEM GH response; (A) 0.5 Fg/kg GHRH; (B) 
50 mg atenolol before 0.5 f{g/kg GHRH (C) 1.25 mg bromocriptine; 
(D) 50 mg atenolol before 1.25 mg bromocriptine; and (E) 1.25 mg 
bromocriptine before 0.5 f{g/kg GHRH in young (o) and elderly (• ) 
subjects. The significance values refer to the peak GH response. 
Fig. 2F indicates corresponding GH AUC responses in young 
(shaded bars) and elderly subjects (unshaded bars). 

remained significantly diminished when compared with that of 

the young men (P < 0.05). Atenolol had no significant effect on 

basal GH levels in either group. Peripheral bio-activity was 

confirmed by a reduction in the mean pulse rate in both young 

(from 65/ min to 54/ min, P < 0.05) and elderly subjects (from 

71 / min to 63 / min, P < 0.05). 

Bromocriptine (Fig 2C and F) 

The GH response of the young and elderly to 1.25 mg oral 

bromocriptine alone is illustrated in Fig. 2C and F. This test in 

particular demonstrated the marked inter-individual variation 

of GH responses, which ranged from negligible to greater than 

10 ng/ ml. The mean increase in GH was not significant when 

compared with the basal levels in either group, and the 

response did not differ significantly between groups (in the 

elderly, peak 3.1 ± 1.1 ng / ml, AUC 177 ±51 ng/ ml / min v. the 

young 8.8 ± 3.:2 ng/ ml and 578 ± 217 ng/ ml / min, P > 0.05). 

Bromocriptine with atenolol pre-treatment (Fig. 2D 
and F) 

Atenolol failed to modify the response to bromocriptine in 

either the young or the elderly groups (P > 0.05, Fig. 2D). 

However, this combination resulted in significantly higher GH 

responses in the young compared with the elderly (peak 10.7 ± 

2.1 ng/ ml, AUC 533 ± 125 ng/ ml / min v. peak 3.6 ± 0.7 ng/ ml, 
AUC 191 ± 39 ng/ ml / min, P < 0.05). 

GHRH with bromocriptine pre-treatment (Fig. 2E 

and F) 

Bromocriptine pre-treatment did not significantly enhance the 

peak or AUC GH response to GHRH in either the young or the 

elderly group (P > 0.05), and the response in the young subjects 

remained greater than in the elderly (peak 35.6 ± 10.3 ng / ml, 
AUC 2 572 ± 693 ng/ ml / min v. peak 6.3 ± 1.7 ng/ ml, AUC 401 
± 141 ng/ ml / min, P < 0.01). Bio-activity of bromocriptine at 

the dose used was confirmed by a fall in mean serum prolactin 

concentration in young (from baseline of 5.8 ng/ ml to 2.5 

ng/ rnl at time of GHRH administration and 

< 1.4 ng/ ml at 120 min) and elderly subjects (7.1 ng/ ml, 2.8 

ng/ ml and 1.8 ng/ ml, respectively.) 

GHRH priming 

One of the 5 elderly subjects had a spontaneous GH peak 

during the baseline period (10.3 ng/ ml), indicating preserved 

somatotroph function, and was therefore excluded from the 

priming study. Subject 2 had a vigorous GH response to the 

initial GHRH test (42.1 ng/ ml), and was not primed further. 

The responses of the 3 remaining subjects to priming are 

illustrated in Fig. 3. Subjects 3 and 4 initially had low GH 

responses, which increased progressively during the priming 

period. Subject 3 attained a GH concentration> 10 ng/ ml after 

1 week of priming, and subject 4 nearly achieved this after 2 

weeks (9.7 ng / ml). Subject 5 had a poor GH response to IV 

GHRH which failed to increase despite 2 weeks of priming 

(peak GH 3.2 ng/ ml). 

1 

Subject 3 Subject 4 

c=J Baseline 

-+1wk 

- +2wk 

Subject 5 

Fig. 3. The peak GH response to 0.5 fig/kg GHRH before priming 
(baseline), and after 1 and 2 weeks' daily 100 rtg GHRH 
subcutaneously in 3 elderly subjects with an initial GH response to 
GHRH below 10 ng/ml. The line indicates a GH concentration of 
10 ng/ml. 



ORIGINAL ARTICLES 

Side-effects 

On occasion bolus IV doses of GHRH caused flushing and 

warmth of the face, transient tachycardia and a slight lowering 

of blood pressure. The administration of bromocriptine and 

atenolol in combination caused dizziness after the test in 2 

elderly subjects, presumably due to hypotension. o adverse 

effects occurred during the priming study. 

DISCU SSION 

Increased awareness of the morbidity and possible mortality 

associated with GH deficiency in adults with hypopituitarism 

has stimulated interest in GH replacement therapy in these 

subjects.2526 Furthermore, GH administration in normal elderly 

men with low IGF-1 concentrations produced a substantial 

increase in lean body mass and reduction in adipose tissue.• 
Reduced GH secretion in the elderly may therefore warrant 

treatment, and studies of the underlying mechanisms are of 

particular relevance as modulators of endogenous GH secretion 

may potentially be used as alternatives to exogenous human 

GH administration. 

This study, an attempt to evaluate GH secretion in the 

·elderly, comprehensively illustrates the variable nature and 

extent of GH insufficiency. Previous reports have provided 

evidence for both enhanced somatostatin tone 11
•
12 and 

diminished GHRH release••.n to account for the diminished GH 

secretion in the elderly. We have further investigated the 

reasons for decreased GH secretion in the elderly by evaluating 

these postulated mechanisms. In an attempt to improve on the 

design of previous studies, the same subjects were examined 

when testing diHerent sites of possible GH secretory 

dysfunction, as conflicting results may reflect inter-individual 

variation if diHerent subjects are used. In addition, a group of 

elderly subjects with an initially diminished GH response to 

GHRH underwent daily GHRH priming for 2 weeks in order 

to evaluate whether endogenous GHRH deficiency, with 

consequent somatotroph atrophy, may be a factor contributing 

to the initially blunted GH response. 

GHRH 

The GH response to a GHRH bolus was diminished in 

all elderly subjects in the first test, consistent with mos t<-•• 

but not all previous reports.'·"·'8 This diminished GH response 

was noted despite the use of an analogue of GHRH 

(D-Ala'GHRH(1-29)-NH2) which is approxirn'!tely twice as 

potent"as the native peptide.20 One of 8 subjects in the initial 

GHRH study, and 1 of 5 in the priming study, had a normal 

spontaneous GH peak during the baseline period. A further 

subject in the priming study had a normal GH response to the 

initial GHRH bolus before priming commenced. A decline in 

GH secretion is therefore not an inevitable consequence of the 
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ageing process, although a mean age-rela ted decline in GH 
production rate of 14% per decade has been documented.,. 

Atenolol 

Atenolol at a dose of 100 mg increases the GH response to 

GHRH in both children and young men, presumably by 

inhibition of somatostatin tone." 21 To the best of our knowledge 

it has not been tested in the elderly. However, in the present 

study a lower dose of atenolol (50 mg) failed to increase the 

GH response to GHRH (or bromocriptine) in either the young 

or the elderly, suggesting either failure of inhibition of 

somatostatin, or that somatostatin inhibition had a negligible 

effect on the GH response to GHRH. It is conceivable that 

despite evidence of peripheral bio-activity in the present study 

(induction of bradycardia), the 50 mg dose of atenolol utilised 

was insufficient for central inhibition of somatostatin tone. We 
chose the lower dose of atenolol as we were concerned that the 

combination of atenolol and bromocriptine, particularly in 

elderly subjects, would result in significant hypotension. 

Previous studies of the effect of manipulating 

somatostatinergic tone on GH release in the elderly have 

yielded inconsistent results, including potentiation" or 

normalisation•• of the GH response to GHRH by 

pyridostigrnine in the elderly and an equivalent response in 

both yOtmg and elderly to GHRH plus arginine. 11 Further 

evidence for enhanced somatostatinergic tone has arisen from 

studies in which free fatty add (FFA) concentrations were 

manipulated in elderly subjects. FFAs inhibit GH release via an 

increase in somatostatin secretion.29 Acipirnox reduced initially 

normal FFA concentrations in elderly subjects and normalised 

the GH response to GHRH.30 The possibility therefore exists 

that the elderly have increased stimulation of somatostatin 

secretion by normal FFA concentrations, accounting for 

increased somatostatinergic tone and GH deficiency. Although 

these studies support the hypothesis of increased somatostatin 

inhibition of GH secretion with ageing, our results failed to 

provide confirmatory evidence. 

Bromocriptine alone or before GHRH 

The mode of action of dopamine agonists in stimulating GH 

release remains controversial. Page et a/.,31 using orallevodopa, 

suggested that the GH response to dopaminergic stimulation is 

GHRH-dependent. Studies demonstrating an increase in 

plasma GHRH in response to levodopa are, however, of 

dubious value a peripheral levels of GHRH may not reflect 

hypothalamic levels.23~1 Conflicting evidence for dopamine 

agonist-mediated inhibition of somatostatin was provided by 

workers demonstrating bromocriptine enhancement of the GH 

response to a maximal dose of GHRH.".l2 ln the present study 

bromocriptine was therefore used alone, with GHRH, and with 

atenolol in order to evaluate its effect on both GHRH and 

somatostatin secretion. 
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We were unable to demonstrate significant potentiation of 

the GH response to GHRH in either age group, and therefore 

failed to confirm the bromocriptine-induced somatostatin 

inhibition suggested by previous studies.'43 1 These studies, 

however, used 2.5 mg bromocriptine and it is therefore possible 

that 1.25 mg bromocriptine is an inadequate dose to inhibit 

somatostatin. As with atenolol, the lower dose of bromocriptine 

was used as we were concerned that the combination of 

bromocriptine and atenolol may induce significant 

hypotension. Although the significant decline in prolactin after 

bromocriptine confirms dopamine agonist activity in the 

anterior pituitary, we are uncertain whether this is a reliable 

surrogate marker of adequate exposure of the somatostatin­

producing hypothalamic neurons to dopamine agonist. 
Furthermore, despite marked interindividual variation , we 

found no evidence that bromocriptine alone was a reliable GH 

secretagogue, arguing against a potent stimulation of 

endogenous GHRH release in either the young or the elderly 

subjects. 

Priming 

The finding that 70% of GH-deficient children respond to 

GHRH treatment has encouraged use of this agent in GH­

deficient adults. Supportive evidence for GHRH deficiency in 

the elderly includes decreased peripheral GHRH 

concentrations, although this may inaccurately reflect 

hypothalamic GHRH secretion.13 Furthermore, alternate-day 

priming with 100 pg GHRH1-40 for 12 days in 7 elderly 

subjects has been found to restore partially the plasma GH 

response to GHRH, findings compatible with reversible 

somatotroph dysfunction in the elderly secondary to a decline 

in endogenous GHRH release10 Finally, a recent study" 

documented a diminished GH response to withdrawal of a 

somatostatin infusion in the elderly, a result interpreted by the 

authors as suggesting an age-related decrease in endogenous 

GHRH secretion. The present priming study emphasises the 

spectrum of disordered GH secretion in the elderly. Two 

subjects (aged 66 and 80 years) had normal GH secretion 

initially, either spontaneously or in response to a GHRH bolus. 

Two subjects had poor initial GH responses to GHRH but 

exhibited normal responses after 1 or 2 weeks of GHRH 

priming. This supports the hypothesis that somatotroph 

dysfunction was secondary to deficient endogenous GHRH 

release. The fifth subject had a persistently low GH response 

despite 2 weeks of GHRH priming, suggesting either more 

severe somatotroph dysfunction (potentially responsive to 

more prolonged GHRH priming), enhanced somatostatin tone 

or alternatively poor compliance with GHRH administration. 

The small number of subjects who underwent priming, 

however, makes it difficult to draw firm conclusions regarding 

the pathogenesis of the decline in GH secretion in some elderly 
subjects. 

The heterogeneity of GH response noted in elderly subjects 

may ·in part reflect the varying pathogenesis of diminished GH 

secretion in different elderly subjects. Moreover, the timing of 

stimulation by exogenous agents in relation to the last GH 

pulse and the prevailing somatostatin tone may affect the GH 
response of the somatotrophs, further contributing to the 

variability of GH response. Future studies may therefore 

benefit from prolonged baseline GH measurements before 

stimulation. In studying GH release in the elderly it may also 

be advantageous to examine subgroups divided on the basis of 

initial provocative tests to allow detailed study of 

homogeneous groups if the multifactorial nature of GH 

deficiency in the elderly is to be understood fully. 

In conclusion, we have confirmed the diminished GH 

response to GHRH in the elderly, even to a more potent GHRH 

analogue not previously used in these subjects. We have 

demonstrated failure of consistent inhibition of somatostatin by 

low doses of atenolol in both young and elderly subjects, and 

found no evidence that bromocriptine acts by suppressing 

somatostatin or predictably stimulating GHRH. Finally, in a 

small group of elderly subjects, we have provided data 

supporting a reduction in endogenous GHRH secretion as the 

principal mechanism underlying the decline in stimulated GH 

secretion. 

We would like to thank Dr Siddique Isaacs for his assistance 

with statistical analysis and Ms Baharti Ratanjee for performing the 

GH assays. 
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Kangaroo Mother Care 
Restoring -the Original Paradigm for 

Infant Care and Breastfeeding 

Kangaroo Mother Care is a 
method of care for all newborn 
babies, but especially prematures. 
This is the eagerly awaited original 
video of Dr Nils Bergman's highly 
popular talks on the subject. The 
video provides the latest up-to-date 
research and evidence to prove 
that the newborn thrives best in its 
original "rightful" place- on its 
mother's chest. Kangaroo 
Mother Care has the following 
vital components: 

Skin to skin contact 

KANGAROO 
MOTHER CARE 

The naked baby is placed against the mother's skin, where 
the temperature is perfectly controlled all the time. A 
mother's temperature will naturally rise 2° C to warm a cold 
baby. The baby's breathing is markedly improved. 

Breastfeeding 
The baby is given the full benefits of the perfect food. 
Mother's milk contains the exact proteins required, and for 
premature babies, the protein content increases automatically 
for better growth. The composition is such that the baby 
rarely suffers colic and constipation. Mother's milk contains 
antibodies against infection. 

Never separate mother and child 
The stress of separation causes hormones to be released 
which interfere with digestion and all other normal functions 
of the baby's body: the baby is in survival mode rather than 
growing normally. Kangaroo Mother Care enables the 
baby to relax, and improves the heart rate and temperature. 
High levels of stress hormones can have permanent adverse 
effects on the baby's brain, resulting in behaviour disorders 
and lower IQ later in life. 

Mother's love 
Kangaroo Mother Care leads to better bonding between 
mother and baby, and empowers the mother, who knows 
instinctively that she is giving her baby superb nursing care 
for a secure and healthy future. 

The video provides full details on why Kangaroo Mother 
Care works, and why it is so important for all newborn 
babies. It is intended for doctors and health workers dealing 
with healthy and "at risk" mothers-to-be . and for prospective 
mothers and fathers. Kangaroo Mother Care is now 
official government policy in the Western Cape, and is soon 
to be adopted by other provinces. Order your copy of this 
life-changing video for R150 including VAT and postage. 

Orders: The South African Medical Association 
Private Bag X1, Pinelands 7430. 

Tel (021) 531-3081, fax (021) 531-4126 
E-mail: jstrydom@samedical.org 

Prepayment required by Visa/MasterCard or cheque. 


