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w Somatocrinin, a 44 amino acid peptide with potent growth hormone 
H releasing activity in anesthetized rats, was tested in conscious freely- 

moving rats. When high doses of 1 to 10 pg were administered (iv) at random 
times between spontaneous GH pulses, the responses were inconsistent. When 
similar doses were tested under identical conditions but in rats pretreated 
with antibodies against somatostatin, all animals demonstrated a marked and 
imnediate increase in plasma GH of 5 to 10 fold. Similarly, a 1 pg dose of 
somatocrinin was also ineffective in increasing plasma GH when administered to 
rats subjected to a 72 h fast, a paradigm known to enhance endogenous somato- 
statin secretion. However, plasma GH increased over 20 fold if rats were pre- 
treated with antibodies against somatostatin. These results demonstrate the 
dynamic and opposite roles exerted by somatocrinin and somatostatin in regula- 
ting GH secretion. 

We have shown that somatocrinin (hpGRF-441, a 44 amino acid peptide iso- 

lated from a human pancreatic tumor that had caused acromegaly, is a potent 

and specific stimulus for the release of growth hormone (GH) in rats anesthe- 

tized with sodium pentobarbital (1,2). Similar results were also obtained 

with two fragments of hpGRF-44, both of which were also isolated from the 

tumor and consist of the first 40 (hpGRF-40) and 37 (hpGRF-37) amino acids of 

hpGRF-44. For obvious reasons, animals anesthetized with sodium pentobarbital 

are not the best model for studies designed to investigate mechanisms regula- 

ting GH secretion. The results reported here were obtained in conscious 

freely-moving rats outfitted with a chronic indwelling venous catheter and 

individually maintained in isolation chambers. In animals so prepared, the GH 

response to hpGRF was erratic and inconsistent in comparison to those obtained 

ABBREVIATIONS: 
hpGRF-44, hpGRF-40 and hpGRF-37: human pancreatic growth hormone 
releasing factors composed of 44, 40 and 37 amino acids, respectively. 
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in anesthetized rats. This suggested that somatostatin, the hypothalamic 

inhibitor of GH secretion, has a dynamic role in the pituitary response to 

somatocrinin. To demonstrate such a role of endogenous somatostatin, the 

studies were repeated in rats pretreated with antibodies against somatostatin. 

The ability of the hpGRF to induce GH release was also tested in rats subjec- 

ted to a 72 h fast, treatment known to stimulate secretion of hypothalamic 

somatostatin (3). In this animal model, elimination of endogenous somato- 

statin led to a consistant GH response to hpGRF. 

MATERIALS ?i METHODS 

Animals: Male Sprague-Dawley rats weighing 300-400 gm were used in these 
experiments. They were housed in a vivarium with controlled temperature (19 
22°C) and humidity and a 14 h light:10 h dark lighting schedule (light on at 
0600h) and were given food and water ad libitum except when subjected to a 72 
h fast. 

One to four weeks prior to performing the experiments, rats were prepared 
with chronic indwelling venous catheters. The catheter consisted of a 45 cm 
piece of PE 50 tubing (Clay Adams, Bocton, Dickson & Co., Parsippany, N-J.1 to 
which a 3 cm Silastic extension (0.025 x 0.047", Dow-Corning, Midland, MI) 
was attached. The Silastic tubing was inserted into the external jugular vein 
and advanced to the superior vena cava. The free end of the catheter was 
passed subcutaneously to the nape of the animal and exteriorized. A rodent 
harness (Spalding Medical Products, Arroyo Grande, CA) with a spring extension 
to the outside of the cage, through which the catheter was passed, was attach- 
ed to the animal. The catheter, thus exteriorized, was then connected to a 
single-channel, fluid swivel to allow free movement of the rat. The infusion 
(0.1 ml/h) of a 2% solution of heparinized saline was then initiated to keep 
the catheters patent. Animals were subsequently housed individually in 
isolation chambers in the vivarium. 

Experimental procedures: On the days of experiment, animals were left 
completely undisturbed ln their isolation chambers. Blood samples (0.15 ml) 
were withdrawn via the indwelling catheter as indicated at the 'time points in 
the figures and centrifuged imnediately. Plasma was removed for radioimmuno- 
assay and the red blood cells were resuspended in saline and returned to the 
animals. Peptides and somatostatin antibodies were administered by the same 
intravenous catheter. 

Radioimmunoassay procedures: Radioimmunoassays of GH were performed by 
the double-antibody method using reagents provided by the National Pituitary 
Agency of the National Institutes of Health, with the exception that the anti- 
serum used was provided by Dr. K. Sinha (4). Samples were first diluted l/5 
and then assayed in triplicate using 20-100 ~1. 

Antibody preparations: 
descr?bed (5). 

Antibodies against somatostatin were prepared as 

Peptides: The peptides were synthesized by solid phase techniques using 
a Beckman 990 peptide synthesizer (6). The peptides were dissolved in water 
and diluted with saline to attain working concentrations such that injection 
volume was always 0.5 ml. 
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The effect of 10 lrg hpGRF-44 or -40 (iv) on GH secretion in 4 
individual, conscious, freely-moving male rats. Injections (indicated 
by arrows) were made at a time known to be between spontaneous GH 
pulses. Note the absence of response in rat #63 and the partial 
response in rats #59 and #68 as compared to the response in rat #67. 

RESULTS 

The administration of hpGRF-44 and -40 to conscious, freely-moving, male 

rats during the interval between spontaneous GH pulse failed to elicit a con- 

sistent increase in plasma GH concentrations. Of 15 rats treated with 500 ng 

to 10 pg hpGRF per animal, only 5 demonstrated an increase in GH comparable to 

what we had observed in rats anesthetized with sodium pentobarbital (2). 

Fig. 1 illustrates 4 individual examples of the inconsistency observed in the 

response. In contrast, all rats (n=9) pretreated with 5.8 mg protein of 

antibodies against somatostatin 4 h before injection of 1 yg hpGRF-44 or -40 

demonstrated an immediate and dramatic increase in plasma GH (Fig. 2, note the 

change scale on the Y axis when compared to Fig. 11. 

In an additional experiment 5 rats were subjected to a 72 h fast and then 

tested for their GH response to 1 pg of hpGRF-44 (iv). As illustrated 

(Fig. 31 hpGRF was unable to stimulate GH secretion in fasted rats. However, 

if these rats were pretreated with 5.8 mg protein of antibodies against 
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Fig. 2 The effect of 1 pg hpGRF-44 or -40 (iv) on GH secretion in 4 individ- 

ual, conscious, freely-moving male rats pretreated with 5.8 mg protein 
of antibodies against somatostatin. Injections (indicated by arrows) 
were made at a time known to be between spontaneous GH pulses. Note 
the change in dose of hpGRF administered and scale of GH concentra- 
tions as compared to Fig. 1. 

Fig. 3 The effect of 1 pg hpGRF-44 (iv, indicated by arrow) on GH secretion 
in conscious freely-moving male rats fasted for 72 hrs and pretreated 
with 5.8 mg protein of normal sheep serum or antibodies against 
somatostatin 2 hrs prior to injection of hpGRF. 
mean f SEM, n = 5. 

Data expressed as 

somatostatin 2 h before injection of hpGRF-44, we consistantly observed a 

marked increase in plasma GH concentrations. 
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The interval between spontaneous GH pulses in rats which were refractory 

to hpGRF was 2.8 f  0.1 h. Similarly, the time interval between the GH pulse 

induced by hpGRF and the next spontaneous GH pulse was 3.2 f  0 .l h in rats 

responding to somatocrinin. However, in these rats, the interval between 

spontaneous GH pulses was significantly extended (p<O.Ol) to 4.4 f  0.2 h by 

the administration of hpGRF during the interval between spontaneous pulses. 

DISCUSSION 

These studies establish the rapid and potent bioactivity of somatocrinin 

in conscious, freely-moving rats. However, the inconsistency of hpGRF to 

stimulate GH release in normal animals suggests that some mechanism 

antagonistic to somatocrinin is also involved in regulating GH secretion. 

That this role is, in part, due to somatostatin is demonstrated by the 

observations that hpGRF will consistently stimulate GH secretion in rats 

pretreated with antibodies to somatostatin. We have also observed this 

dynamic role of somatostatin in rats subjected to a 72 h fast. Fasting is 

known to interrupt normal GH pulses, presumably via endogenous somatostatin 

(3). Using such animals we failed to observe any increase in plasma GH 

concentrations following iv injection of 1 pg hpGRF-44; a response could 

regularly be elicited with somatocrinin in these rats if they were first 

pretreated with antibodies against somatostatin. 

Spontaneous GH pulses in rats occur at 3 to 3.5 h intervals and are 

entrained to by the light/dark cycle (7). As noted, the time interval between 

spontaneous GH pulses in rats responding to hpGRF was 4.4 h which was signifi- 

cantly longer than the interval observed in animals refractory to somatocrin- 

in. This increased time interval was undoubtedly due to the GH surge 

induced by hpGRF since the interval between the induced and spontaneous peak 

of GH was the expected 3 to 3.5 h. This observation suggests that although 

the spontaneous ultradian rhythm of GH pulses is entrained to the light/dark 

cycle, it can also be influenced by the appearance of an experimentally 

induced GH pulses. 
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