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The writer showed previously that encephalectomy and decapitation of 17-18-day rat fe- 
tuses ~n u%ero inhibits the development of mechanisms of insulin release in response to stim- 
ulation, as a result of which the rat fetal pancreas remains refractory to glucose until the 
end of the prenatal period of development [i]. This effect is abolished after injection of 
homogenate of the hypothalamus into the encephalectomized fetus, which suggests that the hy- 
pothalamic region of the brain plays a role in the regulation of insulin release from the in- 
sular tissue of the fetus [I]. Data obtained in recent years on adult animals also indicate 
that, besides a nervous conduction component, the hypothalamo-insular axis also includes a 
neurohormonal (humoral) component [3, 7, Ii]. 

The object of this investigation was to determine how the hypothalamus controls the in- 
sular function of the fetal pancreas: Do hypothalamic factors act directly on the pancreas 
or is their effect mediated through the pituitary, as is the case with pituitary-dependent 
endocrine glands. 

TABLE i. Release of Immunoreactive Insulin 
(IRI) into Medium, Induced by Glucose, from 
Pancreas of Encephalectomized Fetuses after 
Preincubation in Hypothalamic Incubation Me- 
d ium 

Experimental 
conditions 

Encephalectomy + preincubation 
in incubation medium of 
hypoChalamus from: 
Adult rats 

Newborn rats 

21.5-day fetuses 
gncephalectomy + precincubatio, 

in incubation medium of cere-  
bral cortex from: 

Adult rats 

Newborn rats 

21.g-day fetuses 

IRI concentration in incubation 

medium, g U / m g / 6 0  min 

basal level  
~2.08 mM 
glucose) 

115,4-+7,12 (9) 

96,0-+9,6 (t2) 

65,7+_ 1,4 (15) 

' 99,2-+5,8 (I0} 

93,14-12,5 (6) 

86,9-+4,9 (I I) 

stimulated 
level  ( lg  mM 
gIucose) 

96,5-+6,4 

118,8-+8,7 

69,2-+ 1,6 

102_+8,7 

92,3--+ 14,8 

80,9-+4,8 

Legend. Here and in Table 2, number of fe- 
tuses shown in parentheses. 
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TABLE 2. IRI Release into Medium, In- 
duced by Glucose, from Pancreas of Decapi- 
tated Fetuses after Replacement Injection 
of Adult Rat Hypothalamic Homogenate into 
Them 

Experimental 
conditions 

IRI concentration in incubation 
medium, ~U/rag~ 60 rain 

b ~  ~ e v e l  
mM glucose) (15 mM glucose) 

D ecapitation 

Decapitation + 
hypothalams 
homogenate 
Decapitation + 
cortex homo- 
gen 

EXPERIMENTAL METHOD 

158,41 12,1 (11) 

122,0~ 12,2 (11) 

104,8• 16,1 (8) 

154,0• 

140,2• 14,2 

103,0• 13,7 

The experimental animals were Wistar albino rats. To remove the hypothalamus, the rat 
fetuses underwent encephalectomy in utero [2], and as the experimental model of hypophysec- 
tomy, decapitation of the fetuses in utero was used [9]. The operation on the fetuses was 
performed after 17.5-18.5 days of development and the reactivity of the fetal pancreas was 
studied after 21.5 days of intrauterine life. To study the possibility of a direct effect 
of hypothalamic factors on the developing pancreas, experiments were carried out in which 
glands of encephalectomized fetuses were incubated in medium used previously to incubate the 
hypothalamus. For this purpose, a fragment of hypothalamus, including the median eminence 
and also the cerebral cortex, was isolated from adult male rats, newborn rats, and 21.5-day 
rat fetuses, killed by decapitation. The brain regions, isolated in the cold, were trans- 
ferred to flasks containing i ml of Krebs--Ringer bicarbonate buffer (pH 7.4), containing 
2.08 mM glucose, 2 mg/ml bovine serum albumin, and i000 KIU/ml of trasylol. Three fragments 
of adult hypothalamus, four fragments of neonatal hypothalamus, or five fragments of fetal 
hypothalamus were added to i ml of buffer and gassed with a mixture of 95% 02 + 5% CO=. Af- 
ter incubation for 30 min at 37~ and gentle shaking, the incubated samples were pooled and 
centrifuged during cooling (3000 rpm) for 15 min. Similar procedures were carried out at 
the same time with the cerebral cortex. Pancreatic fragments from 21.5-day encephalecto- 
mized fetuses (one fragment per flask), after preincubation in ordinary Krebs--Ringer bicar- 
bonate solution, were transferred into medium obtained after incubation of the hypothalamus 
or cerebral cortex, after which the pancreatic fragments were gassed with a mixture of 95% 
Oa + 5% CO= and incubated in medium with low (2.08 raM) and high (15 raM) glucose concentra- 
tions (60 min in each). Experiments also were carried out in which homogenate of the hypo- 
thalamus or cerebral cortex of adult rats was injected into 21.5-day-old decapitated fetuses. 
Fragments of hypothalamus and cerebral cortex, isolated in the cold, were placed in glass 
homogenizers, and homogenates were prepared in physiological saline. Next, 0.05 ml of the 
freshly prepared homogenate, in the proportion of three hypothalamic fragments to one fetal 
pancreas, was injected subcutaneously into the spinal region of some of the decapitated fe- 
tuses in utero. Decapitated fetuses into which homogenate of cerebral cortex was injected 
served as the control. The fetuses were removed from the uterus 30 min after the injection 
and the pancreatic fragments were incubated in the usual manner. 

EXPERIMENTAL RESULTS 

Experiments to incubate pancreatic fragments of encephalectomized fetuses in medium in 
which fragments of the hypothalamus of adult animals, newborn rats, and 21.5-day fetuses had 
been preincubated, did not lead to compensation of the effects of the operation, and the pan- 
creas remained refractory to glucose. For instance, no difference was found between the 
basal and glucose-stimulated levels of immunoreactive insulin in the medium in any of the ex- 
perimental groups (Table i). This is evidence that hypothalamic insulinotropic factors, 
which determine recovery of the insulin response to glucose after injection of hypothalamic 
homogenate into encephalectomized fetuses [i], have no direct stimulating action on the fe- 
tal insular tissue ~n vitro. This is confirmed by the results of experiments in which hypo- 
thalamic homogenate was injected into decapitated fetuses, i.e., in the absence of the pitu- 
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itary hypothalamic homogenate does not restore normal insulin release in response to eleva- 
tion of the glucose concentration in the medium (Table 2). This indicates that the pitui- 
tary participates in hypothalamic control of the endocrine function on the pancreas in rat 
fetuses. 

These results are in good agreement with the writer's previous observations on restora- 
tion of reactivity of the B-cells of decapitated fetuses after combined incubation with the 
adenohypophysis and its hormones [8], and also with data in the literature on the effect of 
the pituitary gland and its trophic hormones on pancreatic B-cell function in adult animals 
[4, 5, 9, I0]. 

It can be postulated that fetal pancreatic B-cells, unlike the corresponding cells of 
adult animals, are refractory to direct humoral hypothalamic influence, and that humoral con- 
nections between the hypothalamus and pancreas in rat fetuses are maintained through the par- 
ticipation of the pituitary. 
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Control over gastric function is maintained by many mechanisms, among which not the 
least important is the kallikrein-kinin system (KKS) [3, 5]. Different states of the KKS 
(activation and inhibition) are reflected differently in the excretory, secretory, and motor 
activity of the stomach [2]. The KKS plays a definite role in gastroenteric pathology, for 
the number of its various components changes in chronic gastritis, in peptic ulcer, and in 
nonspecific ulcerative colitis [3, 6-8]. 

Components of the KKS are found in the gastric mucosa, gastric juice, and mucus [10-12], 
and their quantity varies in the gastrin, histamine, and insulin tests [i, 4]. However, no 
definite opinion has yet been formed on the effect of activation of the KKS on the func- 
tional morphology of the intact gastric mucosa. 

The dynamics of histochemical parameters of function of the parietal and chief cells, 
and the surface and pit epitheliocytes of the fundal glands of the rat stomach was studied 
in the present investigation during activation of the KKS by kallikrein. 
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