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Summary. We examined the release of growth hormone-re- 
lease inhibiting factor (somatostatin) from dispersed hypo- 
thalamic cells obtained from mature diabetic rodents and 
normal age-matched controls, in an attempt to demonstrate a 
possible hypothalamic defect which might underlie some of 
the reported abnormalities in somatotrophic function in dia- 
betes mellitus. Insulinopoenic diabetes was induced by either 
streptozotocin or alloxan. Somatostatin release from cells 
from diabetic rats was diminished both basally and after 
stimulation by membrane depolarisation. Stimulated release 
was calcium dependent in cells from both normal and dia- 
betic animals. The defect was present in both streptozotocin 
and alloxan induced diabetes. We also compared hypothal- 
amic somatostatin release from cells obtained from obese hy- 
perinsulinaemic C57 BL/Ks db/db diabetic mice and non 
diabetic lean litter mates (db/-). Despite longstanding 

marked hyperglycaemia, no significant alteration in somato- 
statin release was apparent. Likewise, starvation of rats for 
5 days did not result in significant diminution of somatostat- 
in release. These observations document a defect in hypo- 
thalamic somatostatin release in experimentally induced in- 
sulinopoenic diabetes, which is not apparent in the db/db 
mouse, suggesting that glucose per se is not responsible. 
Rather than the anticipated increase in hypothalamic soma- 
tostatin release in insulinopoenic diabetes, a reduction in re- 
lease was observed. These observations are compatible with 
the hypothesis that increased hypothalamic somatostatin re- 
lease is not responsible for abnormal growth hormone secre- 
tion in this model. 
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We became interested in studying hypothalamic func- 
tion in diabetes mellitus because of reports document- 
ing abnormalities in pituitary function in uncontrolled 
diabetes. The association between secondary amenor- 
rhea and uncontrolled diabetes was well recognised 
prior to the therapeutic use of insulin [1]; and second- 
ary hypogonadism has been reported in the diabetic 
Chinese hamster [2] and the diabetic db/db mouse [3]. 
However, there are conflicting data with regard to pitu- 
itary and circulating growth hormone (GH) levels in 
diabetes. There is considerable evidence that basal, 
24h-integrated and stimulated serum GH levels are ele- 
vated in patients with uncontrolled diabetes [4, 5] and 
that control Of diabetes can bring return of GH levels 
to normal [6]. 

In rodents, there are reports of increased pituitary 
GH concentration in db/db obese diabetic mice [7], 
and of an increase in the number of pituitary somato- 
trophs in the diabetic Chinese hamster [8]. However, a 
depression in the amplitude of pulsatile GH secretion 
in the insulinopoenic streptozotocin (STZ) and BB rat 

has been documented [9, 10]. No change in pituitary 
GH concentration has also been reported in the STZ 
diabetic rat [9], while the insulinopoenic BB rat dem- 
onstrated a reduction in pituitary GH [10]. 

In an attempt to explain these alterations in pitu- 
itary and circulating GH concentrations, a number of 
investigators have examined hypothalamic function in 
diabetes. While no reports of growth hormone-releas- 
ing hormone levels are available, it has been reported 
that there is no change in the hypothalamic concentra- 
tion of somatostatin (SRIF) in the STZ rat [11] and no 
change [12, 13] or a slight increase in the hyperinsulin- 
aemic diabetic db/db mouse [14]. However, Tannen- 
baum was able to restore normal GH ultradian rhyth- 
micity in insulinopoenic STZ rats by the systemic 
administration of SRIF antiserum [9], leading her to 
suggest that SRIF was the likely cause of diminished 
GH secretion. It might thus seem reasonable to antic- 
ipate an elevation in the hypothalamic release of SRIF 
in the STZ rat. 

We can measure radioimmunoassayable SRIF re- 
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lease from dispersed hypothalamic cells obtained from 
adult rats and mice [15-18]. Employing this in vitro ap- 
proach, we have examined hypothalamic SRIF release 
in three rodent models of diabetes (1) the insulinopo- 
enic STZ rat, (2) the alloxan (ALL) insulinopoenic rat 
[19] and (3) the hyperinsulinaemic C57 BL/Ks db/db 
diabetic mouse [20]. SRIF release from hypothalamic 
cells obtained from diabetic animals and age-matched 
non-diabetic control rats was measured 24 h after 
dispersion. During a 1-h incubation SRIF was quanti- 
tated basally, and after stimulation by the membrane 
depolarising agent, ouabain, which inhibits N a + / K  +- 
ATPase. 

Materials and methods 

Animals 

Groups of 200-300 g male Sprague-Dawley rats were injected with 
STZ 65 mg/kg in sodium citrate buffer pH 4.5 i.p., or with ALL 
200 mg/kg in Hanks solution s.c., in order to induce insulinopoenic 
diabetes. Age-matched male control rats were injected with vehicle 
alone. After treatment, rats had free access to both rat chow and wa- 
ter. Obese, hyperphagic C57 BL/Ks db/db mice with moderate dia- 
betes and their lean non diabetic litter mates were also studied after 
unrestricted food and water intake. 250-300 g male Sprague-Dawley 
rats were starved for 5 days, with free access to water, in order to 
assess the effect of starvation on hypothalamic SRIF release. 

SRIF RIA. The SR1F RIA employs a well characterised and highly 
specific first antibody at a final concentration of 1:200,000, as de- 
scribed previously. Goat anti-rabbit gamma globulin was used as 
second antibody and assay sensitivity was 1 pg, intra-assay variation 
was 4%, and interassay variation was 12% [21]. The antibody recog- 
nises SRIF-14 and -28 on an equimolar basis. 

Tissue extraction. Hypothalamic tissue was removed, weighed, ho- 
mogenised and extracted in 2 mol/l  acetic acid using a polytron ho- 
mogeniser and boiled for 5 rain. Extracts were centrifuged at 
3000 rpm (Sorvall GLC) for 30 min and supernatants were lyophi- 
lised. Pancreata were extracted in the same manner. 

Glucose was measured in trunk blood by the O-toluidine method 
(Sigma). 

32p &corporation into cellular phospholipids was performed as previ- 
ously described [15]. Three million cells were incubated with 20 ktCi 
of 32Pi in DMEM for 18 h. After concentration and extraction with 
chloroform: methanol: water 2:1:0.75, cellular phospholipids were 
evaporated, redissolved in chloroform: methanol 2:1 and chromato- 
graphed on silica gel, as previously reported. 

Other materials. Hanks solution and CMRL-1066, HIFCS, HEPES, 
and penicillin/streptomycin were obtained from the Grand Island 
Biological Co. (Grand Island, NY, USA). Synthetic cyclic 1-14 
SRIF, Tyr1-SRIF and 1-28 SRIF were obtained from Beckman In- 
struments (Palo Alto, Calif, USA). Bacitracin, veratridine, streptozo- 
tocin were obtained from Sigma Chemical Corp. (St.Louis, Mo, 
USA). Verapamil HC1 was obtained from Knoll Pharmaceuticals 
(Whippany, NJ, USA) and was stored frozen in dimethylsulfoxide. 
Alloxan was obtained from Eastman Kodak Co. (Rochester, NY, 
USA) and collagenase type II from Worthington Biochemicals 
(Freehold, NJ, USA). Male C57 BL/Ks db/db and db / -  mice were 
obtained froms Jackson Labs (Bar Harbor, Me, USA). 

Hypothalamic cell dispersion 

Details of the methodology, validation and cell viability have been 
reported in detail [15-18]. Groups of age-matched control and dia- 
betic rats were killed on the same day by decapitation at 10.00 hours. 
Likewise, mice were killed by cervical hyperextension and rapid de- 
capitation. Hypothalamic fragments from each experimental group 
of animals, identified as previously [15-18], were rapidly removed in 
fragments with curved iris scissors and pooled in ice cold Hanks 
BSS. Cells from control and diabetic animals were dispersed con- 
comitantly in Hank's solution containing collagenase Type II 5 mg/  
ml, heat inactivated fetal calf serum (HIFCS) 6%, penicillin 100 ~tU/ 
ml, and streptomycin 100 lxg/ml at 37 ~ After triturating cells 
3-4 times, using a 5 ml polystyrene pipette, dispersion was complet- 
ed within 20-30 min. Cells were washed and resuspended in CMRL- 
1066 medium with glutamine containing HIFCS 6%, hydroxyethyl 
piperazine-ethane sulphonic acid (HEPES) 20 mmol/1, penicillin, 
streptomycin and bacitracin 6 mg% in 75 cm 2 culture dishes. They 
were incubated for 24 h in a humidified atmosphere of 95% air/5% 
CO2 at 37 ~ Cells were easily dislodged by gentle shaking, suspen- 
sions were centrifuged at 1000 rpm for 7 min (Sorvall GLC) and su- 
pernatants removed. Cells were resuspended and 200 ~tl aliquots 
containing cells derived from % rat hypothalamus or ~A mouse hypo- 
thalamus were incubated in 1 ml of Hanks solution with HEPES 
20 mmol/1 and 6 mg% bacitracin, with or without test substances, 
for 1 h at 37 ~ in 12 • 75 mm glass culture tubes. Supernatants were 
removed after centrifugation at 1000 rpm for 7 min and assayed im- 
mediately or frozen at - 2 0  ~ Results are expressed as pg/hypo- 
thalamus and the number of replicate tubes per experimental group 
was 5. No differences in cell number between control and diabetic 
hypothalami were observed, thus the number of cells per tube were 
always constant when comparing controls vs diabetics. We have pre- 
viously documented remarkable consistency in cell yield [15, 18]. To 
derive actual SRIF content per culture tube, results expressed as pg /  
HT should be divided by 5 for rat cells and by 3 for mouse cells. 

Statistical analysis 

Statistical analysis employed Student's t-test. 

Results 

Viability of  Hypothalamic cells 

As assessed by vital staining with trypan blue and sub- 
sequent cell counts under light microscopy, no differ- 
ences in cell number or viability (>  95%) were noted 
between control, STZ or ALL diabetic or starved rat 
hypothalamic cells. Incorporation of 32pi into phos- 
phatidyl-choline and inositol were unchanged at 
112 + 7 and 101 + 7%, respectively, of control, in cells 
obtained from 14day STZ diabetic rats (n---3 per 
group). 

Hypothahalamic SRIF content 

As shown in Table 1, no significant differences were 
noted in hypothalamic SRIF concentration between 
normal rats and diabetic rats at 1, 2 or 4 weeks after 
the induction of diabetes with STZ. However at 
2 weeks, total SRIF content was significantly higher 
(p < 0.05) in the STZ group although at 4 weeks this 
small increase was not significant. Exogenous SRIF re- 
covery was 92% after tissue extraction. 
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Table 1. Hypothalamic somatostatin tissue levels in normal and streptozotocin rats 

895 

Duration of diabetes Glucose (mmol/1) Hypothalamus (wt in rag) SRIF content 
(ng/fragment) 

SRIF 
concentration 
(ng/mg) 

1 week Normal 7.4_+0.2 22.9+2.1 25.4-+3.1 1.1 _+0.1 
STZ 22.4 +- 2.4 17.6 __ 1.3 a 23.8 -+ 4.6 1.3 +- 0.2 

2 weeks Normal 5.7+0.8 21.6___2.7 18.8__.2.3 0.8 _+0.1 
STZ 20.9 _+ 2.1 23.6 -+ 2.5 30.3 _+ 3.2 a 1.28 +- 0.25 

4 weeks Normal 6.6+0.2 17.2___2.3 16.9-+2.2 0.98+_0.17 
STZ 24.7 +_ 1.4 21.8 -+ 1.9 20.9 _+ 1.8 0.9 +_ 0.14 

Values are given as mean • SEM and the number of rats in each group was 5. Hypothalamic somatostatin (SRIF) concentrations did not signif- 
icantly differ at any time point, but hypothalamic SRIF content was significantly higher only at 2 weeks vs control values. ~p < 0.05 vs normal) 

Table 2. Effects of streptozotocin on hypothalamic SRIF release 

Days post STZ Serum glucose SRIF release (% control) 

(mmol/1) basal ouabain 

6 ( n = 4 )  22.3_+5 117 +12 96_+4 
7 ( n = 5 )  18.2_+5 82.3___ 8 80_+4 
8 ( n = 5 )  22.7_+1 87.3_+ 6 102-+3 
9 ( n = 5 )  30 _+2 93.9_+ 9 102_+3 

10 ( n = 5 )  21.2_+2 59 _+14 85_+3 
10 ( n = 5 )  19.6+2 51.8_+ 6 64_+6 
13 ( n = 7 )  25.9_+1 71 _+ 5 ND 
15 ( n = 2 )  28.3_+4 73.9_+ 7 88_+3 
29 ( n = 5 )  27.5_+2 66 _+ 6 83+6  
35 ( n = 2 )  30.5_+4 67.7_+ 5 63+3  

Pooled values 77 ___ 6 85___ 5 
(p < 0.005 vs (p < 0.01) 
control) 

Rats were treated with STZ 65 mg/kg intraperitoneally and SRIF re- 
lease from dispersed hypothalamic cells was quantitated at 
6-35 days post STZ and compared with release from separate 
groups of controls at each interval. The number of rats surviving post 
STZ is given in parentheses and glucose and SRIF values are pre- 
sented as mean___ SEM values. In order to pool data from different 
experiments (n = 1.0), SRIF release was calculated as % of control 
and results subjected to arcsine transformation. Ouabain (100 lxmol/ 
1) stimulated SRIF release was examined in 9 experiments and again 
pooled SRIF release, expressed as % control, after STZ was signifi- 
cantly depressed. (ND = not done) 
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Fig.1. Hypothalamic SRIF release from dispersed hypothalamic 
cells is plotted on the vertical axis. Mean _+ SEM values are calculat- 
ed as pg SRIF per HT (hypothalamic equivalent of cells) and since 
each culture tube contains cells derived from ~ HT, actual values are 
20% of plotted values. The number of tubes per experimental vari- 
able is 5 and at 10 days post STZ (left panel), the numbers of normal 
and STZ rats were both 5, whereas at 35 days (right panel) they were 
5 and 2 respectively. SRIF release from hypothalamic cells after STZ 
induced diabetes were significantly lower basally and in response to 
ouabain stimulation at both 10 and 35 days (*p < 0.001) 

Table 3. Effects of alloxan on hypothalamic SRIF release 

Days post ALL Serum glucose SRIF release 
(mmol/1) (% control) 

6 ( n = 3 )  19.5+4 83 + 8  
15 ( n = 6 )  11.4+2 76.4+5 
15 ( n = 5 )  22.4+1 86.9+2 

Pooled values 82.1 + 3 (p < 0.002) 

Alloxan induced diabetes was also associated with a decrease in hy- 
pothalamic SRIF release when compared to release from control 
cells 

Hypothalamic SRIF release 

SRIF release from hypothalamic cells obtained from 
rats with STZ diabetes was studied at intervals of 
6 days to 35 days after STZ administration. Represen- 
tative experimental results are depicted in Figure 1, 

which shows SRIF release at 10 and 35 days post STZ. 
Pooled data from ten separate experiments are pre- 
sented in Table 2. This tabulated data shows a statisti- 
cally significant reduction (t7 < 0.005) in SRIF release 
after STZ treatment. Significant diminution in stimu- 
lated SRIF release after STZ treatment was also ob- 
served as presented in Table 2 (p < 0.01). 

In order to exclude an effect specific to STZ, we al- 
so studied the effects of ALL induced diabetes on hy- 
pothalamic SRIF release. As shown in Table 3, at 6 
and 15 days, reductions in SRIF release were observed 
after ALL treatment. 

Calcium dependence of ouabain stimulated SRIF 
release was demonstrated in both normal and diabetic 
groups by significant inhibition to an equal degree of 
stimulated release by the calcium channel blocker, ver- 
apamil 50 ~tmol/1 or by incubation in calcium-free me- 
dium respectively (not shown). 
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Fig.2. Pancreatic SRIF concentrations: effects of streptozotocin. 
Pancreatic SRIF concentrations were measured after 1, 2 or 4 weeks 
of diabetes (respective glucose values were 22.4+2.4, 21 + 2 and 
24.7 + 1.4 mmol/1) and compared to controls. Significant increases 
were observed after 2 and 4 weeks. *p < 0.05, **p < 0.005 

Table 4. SRIF release from mouse hypothalamic cells 

Age (days) d b / -  db /db  

55 125 _+ 36 118 + 33 
85 120 + 12 122 + 12 

123 120+ 5 135+15 

SRIF release from dispersed hypothalamic cells from diabetic (db /  
db) mice (mean glucose 23.6 + 2 mmol/1) and their non diabetic lit- 
termates (db / - )  was compared at various ages. Mean + SEM values 
are expressed as pg/hypothalamic equivalent of cells. There were 5 
mice per group and the number  of tubes per point was also 5. No 
significant differences between diabetic and non-diabetic mice were 
observed 

In an attempt to determine possible mechanisms of 
this diminution in SRIF release we examined the direct 
effects of ALL, B-hydroxybutyrate and glucose. SRIF 
release in the presence of 0A and 1 mmol/1 B-hydroxy- 
butyrate was 848 _+ 40 and 692 + 36 pg/HT,  respective- 
ly, compared to 772_+ 68 p g / H T  in the controls (NS). 
In a separate experiment, raising the medium glucose 
from 5.6 (control) to 22 retool/1 did not affect SRIF re- 
lease (440 + 17 vs 416_  44 p g / H T  respectively) nor did 
the addition of 1 mmol/l  ALL (428 +32 p g / H T  or 
0.1 ~tmol/1 pork insulin (436+39 pg/HT).  STZ was 
not tested because of the acid nature of the citrate ve- 
hicle employed in STZ administration. 

In one experiment, rats were treated with insulin in 
order to distinguish between effects of insulinopoenic 
diabetes and a toxic effect of STZ. Diabetes was in- 
duced with STZ and three rats, which were positive for 
urine glucose, were treated with insulin from day 7 un- 
til killed 8 days later. Pork U-100 NPH insulin was ad- 
ministered at a dose of 6 U subcutaneously daily. Sub- 
sequent numbers represent mean + SEM values. 
Weight gain was 96+ 8 g in normal animals (n =6), 
41 + 9 g in insulin-treated diabetic rats and untreated 
diabetic rats gained no weight (n---2). Serum glucose 
in the normal animals was 7.4 +_ 3, in untreated diabetic 
rats it was 28.3 + 2.6 and 4.8 _ 1.3 mmol/ l  in the insu- 

lin-treated group. SRIF release from cells in the insu- 
lin-treated group was 176+17 pg/HT,  slightly lower 
than in the STZ group (238+16 pg/HT) vs 322+ 
44 p g / H T  in the non diabetic control group, (p < 0.01), 
indicating that insulin treatment under these condi- 
tions did not normalise the defect in SRIF release. 

As intracellular starvation is a prominent feature of 
uncontrolled insulinopoenic diabetes, we examined the 
effect of starvation on in vitro hypothalamic SRIF re- 
lease. Groups of five male Sprague-Dawley rats were 
starved for 5 days and received tap water ad libitum. 
In four experiments, SRIF release was 86 + 8, 97_+ 6, 
100 _+ 2 and 106 ___ 4% of control values. Pooled values 
were 97.3 _+ 5% of control, which were not significantly 
different from the fed rats (p = 0.3). 

The last experimental groups of  animals studied 
were obese diabetic db /db  mice and their non-diabetic 
lean littermates. Studies were performed at 55, 85 and 
123 days of age, when the animals were still massively 
obese and at which time hyperinsulinaemia would still 
be expected [20]. As shown in Table 4, no changes in 
SRIF release were demonstrated in control vs diabetic 
hypothalamic cells, suggesting that hyperglycaemia per 
se is not responsible for the diminution in SRIF release 
observed in the insulinopoenic diabetic rats studied. It 
should be pointed out that glucose levels in the diabet- 
ic mice (23 + 2 mmol/1) were similar to those observed 
in the ALL and STZ diabetic rats. 

Discussion 

This report documents a reduction in SRIF release 
from dispersed hypothalamic cells obtained from rats 
with experimentally induced insulinopoenic diabetes. 
The defect was not apparent at 6 days after STZ treat- 
ment but was evident at subsequent time points up to 
35 days following the induction of diabetes. No 
change in hypothalamic SRIF content was observed at 
1 week post STZ treatment but at 2 weeks a small but 
significant increase in SRIF content vs normal controls 
was noted and at 4 weeks, content was slightly higher, 
but not at levels which were statistically significant. 
This latter observation is at odds with previous reports 
documenting no change in hypothalamic SRIF and the 
reasons for these discrepancies are unclear [11]. Also of 
note, we observed no increase in pancreatic SRIF con- 
centration at 1 week, whereas at 2 weeks and 4 weeks 
there was significant increase after STZ (Fig. 2), under- 
scoring the possible importance of temporal changes in 
SR1F related to the course of insulinopoenic diabetes. 

Treatment with insulin failed to reverse the ob- 
served defect in SRIF release from cells obtained from 
rats with STZ induced diabetes. However, we cannot 
state categorically that the hypothalamic defect repre- 
sents a toxic effect of STZ since rats which were treat- 
ed with insulin gained significantly less weight than 
controls and displayed significantly lower glucose lev- 
els at the time of killing. We have noted extreme diffi- 
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culty in normalising glucose levels in STZ diabetic rats 
(unpublished observations). 

While Berelowitz et al. [22] and Lengygel et al. [23] 
have reported an inhibitory effect of  glucose of SRIF 
release from h3rpothalamic fragments, such effects are 
not observed in dispersed adult hypothatamic cells 
[15]. Since these cells do respond by releasing thyro- 
tropin releasing hormone but not SRIF on exposure to 
2 deoxy-D-glucose [24], we feel that the lack of SRIF 
response to changes in glucose relates to the fact that 
adult dispersed cells do not contain interneuronal con- 
nections and that actions of glucose may not represent 
direct effects on SRIF neurons. We were unable to 
demonstrate any effect of glucose, pork insulin, ALL 
or B-OH-butyrate on SRIF release from normal rat 
cells over a 1 h incubation. 

It is conceivable that glucose or B OH-butyrate 
might be responsible for the decrease in SRIF release 
after STZ or ALL treatment, but the lack of any ob- 
served defect in hyperinsulinaemic db/db mice with 
equivalent levels of hyperglycaemia, makes a direct ef- 
fect of glucose per se unlikely. However, it is also con- 
ceivable that the mild glucose intolerance manifested 
by lean non diabetic littermates of obese db/db diabet- 
ic mice might be capable of inducing the same hypo- 
thalamic defect [25]. GH secretion in mice has not been 
well characterised and other species-related differences 
may be relevant [7-14]. 

Starvation did not elicit the hypothalamic defect 
that was observed after STZ or ALL, suggesting that it 
was not responsible for reduced SRIF release. Again, it 
must be cautioned that the defect was not obvious un- 
til after 6 days post treatment with STZ. Fasting for a 
period up to 5 days may have been insufficient to 
cause intracetlular starvation and thus to elicit any po- 
tential changes in hypothalamic function, as assessed 
by our in vitro methods. Berelowitz et al. [26] and Tan- 
nenbaum et al. [27] observed no significant alteration 
in hypothalamic SRIF content after starvation for 72 h, 
although Tannenbaum noted diminished GH secretion 
but increased pituitary GH concentration [271. Their 
observations do suggest qualitative similarities in al- 
tered SRIF-GH regulation in fasted and STZ diabetic 
rats. 

STZ induced diabetes has been associated with a 
number of abnormalities in CNS and endocrine relat- 
ed functions. For example, diminished hypothalamic 
glucose transport units [28], catecholamines [29], 
LHRH [30] and B-endorphin [31] have been reported 
in STZ diabetes. B-endorphin levels in the neurointer- 
mediate lobe were not normalised by insulin treatment, 
but the authors of this report caution against interpret- 
ing these data definitively as an effect of  STZ as op- 
posed to an effect of STZ induced diabetes [32]. In the 
same model, reduced CNS adenyl cyclase activity [331 
and dopaminergic function [34] have also been report- 
ed. 

While it is difficult to pinpoint the likely mecha- 
nism responsible for the hypothalamic defect in experi- 

mental insulinopoenic diabetes, a number of alter- 
ations in SRIF metabolism have been described in 
response to STZ induced diabetes. Thus hypersoma- 
tostatinaemia [35], increased pancreatic [36] and gut 
SRIF [37] have been documented. Our observations, 
certainly suggest that the hypothalamus may not be 
contributory as a source of additional SRIF secretion 
in STZ diabetes. As mentioned in the introduction, 
Tannenbaum was able to restore the diminished ampli- 
tude GH secretory peaks observed in STZ diabetic rats 
by the administration of SRIF antiserum to immuno- 
neutralise circulating SRIF [9}. Our observations pro- 
vide indirect support for the suggestion that SRIF de- 
rived from extra hypothalamic sources might be capa- 
ble of modulating GH secretion, as hypothesised by 
Tannenbaum [9]. 

Both GH and somatomedin C have feedback ef- 
fects on GH secretion and stimulate hypothalamic 
SRIF release [38, 39]. Circulating levels of both GH 
and somatomedin are diminished in the insulinopoenic 
diabetic rat [9, 40]. Thus two possible mechanisms re- 
sponsible for diminished hypothalamic SRIF release in 
insulinopoenic diabetes can be put forward; i.e. dimin- 
ished GH or somatomedin levels, or both, fail to stim- 
ulate SRIF release in the normal fashion. 

Recently, Peterfreund and Vale [41] and ourselves 
[18], employing in vitro techniques, and Lumpkin et al. 
employing in vivo methodology [42], have shown that 
hypothalamic SRIF secretion is inhibited by SRIF, 
suggestive of ultrashort-loop feedback. It is thus con- 
ceivable that high circulating SRIF levels, derived from 
extra hypothalamic sites, might result in the inhibition 
not only of GH secretion, but also of SRIF release 
from the hypothalamus via a feedback mechanism. 
However, because of the blood-brain barrier, we can- 
not be certain that peptides in the systemic circulation 
might impinge on this feedback loop. 

In conclusion, the demonstration of diminished hy- 
pothalamic SRIF release in STZ or ALL diabetic rats 
is more compatible with an effect, rather than a cause, 
of  abnormal GH secretory dynamics in these models. 
It is also compatible with the hypothesis that peripher- 
ally derived SRIF may be capable of modulating GH 
secretion. 
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