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The reasons for examining the part played by the pi tui tary in the hypertension associated with exper imenta l ly  
produced neurosis were the s imilar i ty  of the condition to hypertensive disease in man and the genera l ly  recognized  
importance of the p i tu i ta ry-adrenal  system in the genesis and development  of the la t ter  condit ion.  

The onty information avai lab le  on the problem is contained in references to increased ACTH ac t iv i ty  in dogs 

with condit ioned reflex hypertension produced by the Makarychev and Kurtsin' method [8] and changes in adrenal  
hormone ac t iv i ty  in exper imenta l  hypertension induced by confl ict  of cor t ica l  processes [2]. 

M E T H O D  

The experiments  were carr ied out with two pairs of male  dogs, the animals  in each pair being s imilar  in respect 

on condit ioned reflex ac t iv i ty ,  blood pressure, age and weight.  

Blood pressure was measured in the femoral  artery by the Korotkov method and osci l lographical ly  in a setting 

quite unconnected with condit ioned reflex s t imulat ion.  

Positive and different ial  condit ioned reflexes were e labora ted  to two e l ec t r i c  bells of different tone by the 

classical  food-condi t ioned method of Par ley .  

When the condit ioned reflexes were f i rmly established (the paired st imuli  had been appl ied  at least  300 times) 
and the dogs' blood pressure levels had been determined,  the main experiments  were carried out in two series on each  
exper imenta l  pair .  In the first series transbuccal hypophysectomy [13] was performed on one dog from each pair ,  
and the other was kept as control,  When, in the surgically" treated animals ,  blood pressure had become s tabi l ized  
and conditioned reflex ac t iv i ty  was again normal,  three "conflicts" were produced at intervals of a day in a l l  four 

dogs to induce hypertension, the development  of which was studied careful ly .  

The experiments of the second series were undertaken when blood pressure was again at or close to its original  
level  a n d - t h i s  was an essential cond i t i on -cond i t i oned  reflex ac t iv i ty  was again normal ,  The roles of the animals  
were reversed: hypertension was produced in the same way in the a l ready hypophysectomized dogs which, however,  
were given repeated inject ions of ACTH and pituitr in (and so became controls) and in the now hypophysectomized 
animals  which had previously served as controls (and now became the exper imenta l  animals) .  

ACTH was in jec ted  intramuscular ly in dosage corresponding to that adminis tered to man ( 1 , 2  U/kg)~ 

The sodfum, potassium, ca lc ium,  cholesterol and leci thin contents of the dogs' sera were es t imated  in the 

course of the experiments .  

R E S U L T S  A N D  D I S C U S S I O N  

Hypophysectomy was followed by considerable leukocytosis with a three-fold increase in the number of eosin-  
ophils present, The ACTH dosage selected proved adequate  in that it led to restoration of the original  leukocyte  count 

and original  blood pressure levels .  
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Degree of Hypertension after "Confl ict"  in Hypophysectomized and Control ( intact  and hypophysectomtzed dogs 
given ACTH and pituitrin) Dogs 

Dog 

Blood pressure (mm Hg) 

Systolic Diastolic 

hypophysectomized 
dogs 

0 

-a e a . v 

Losik . . . . . . . . . . .  
Listik . . . . . . . . . .  

Dzhul 'ka . . . . . . . .  
Reks ........... 

M .........,.. 

P . . . . . . . . . . . . .  

149e4 163 44 

154e 2 213 59 

148 • 3 205 57 

172• 219 47 

51.75 :~ 3.68 

controls 

ca 

.E E 

148~:2  230 82-  
154:k 4 238 84* 

161+ 2 226 65 
182~= 1 245 63 

73.50 + 5.50 

< 0.05 

hypophysectomized 
dogs 

E O 

-~ E .o. 

54 + 1 87 33 
56 + 2 110 54 

51 • 2 85 34 
61 ~: 2 123 62 

45.75 :~ 7.26 

controls 

E 

.~= 

< 0.05 

552 1 
5 6 + 2  
5 8 ~ 1  
6 7 ~ 2  

121 

123 

140 

140 

72.00 + 3.67 

�9 
0 

66 

67 

82 
73 

�9 t typophysectomized dogs given ACTH and pituitr in.  

Table  1 shows that the "conflicts" produced a greater degree of hypertension in the control than in the control 
than in the hypophysectomized animals .  

The differences between exper imenta l  and control animals  in respect of the degree of hypertension became 
even more convincing when progressive blood pressure changes were studied. The results of observations on one pair 
of dogs (the other pair y ie lded  similar  results)* are shown graphical ly  in Fig.  1 and 2. Fig.  1 makes it clear  that 
there was a significant increase of blood pressure (by 2a-44 mm Hg) for 11 days after the first "confl ic t"  and that 
pressure was back to its original  l eve l  four days la ter .  

In the  control an imal  the increase of blood pressure was more constant and more prolonged, Pressure was con-  
siderably increased (by 35-69 mm Hg) for more than 20 days in this dog. It was st i l l  increased 33-35 days after  
"conflict." 

Derangement of the an imals '  higher nervous ac t iv i ty ,  associated with a fresh increase of blood pressure, was 
again produced in the second series of experiments.  The features of the development  of hypertension were now, 
however, the reverse of those observed in the first series of experiments (Fig. 2). Hypertension was now greater,  more 
constant and more persistent in the hypophysectomized dogs given pitui tary hormones than in the newly hypophysec- 
tomized  dogs not receiving rep lacement  therapy.  

The cholesterol  and leci thin  contents of the serum were vir tual ly unchanged after hypophysectomy and in-  
crease of blood pressure. 

Serum ca lc ium was slightly increased but sodium and potassium contents were prac t ica l ly  unchanged after 
hypophysectomy. Serum ca lc ium was increased at  the height of the hypertensive phase in the first series and reduced 
at  the corresponding t ime in the second series of experiments.  In most instances serum sodium was increased and 
serum potassium reduced at the commencement  of the hypertensive phase; the reverse was the case later ,  sodium 

being reduced and potassium'increased,  A considerable increase of sodium and reduction of potassium throughout 
the period of hypertension was observed in one case (a hypophysectomized dog receiving hormones). 

These results may be interpreted in the following way. As "conflicts" between basic cor t ical  processes led to 
the development  of hypertension in hypophysectomized animals,  it  may be concluded that the pi tui tary gland is not 
essential to the development  of this form of exper imental  hypertension. Yet,  absence of the pituitary still  has a 

�9 Changes in systolic pressure only are shown. Changes in diastolic pressure were essential ly s imilar .  
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Fig. 1. Development  of exper imenta l  hypertension induced by confl ic t  of cor t ica l  
processes in hypophysectomized (Losik) and control (Dzhul 'ka) dogs (first series of ex-  

periments) .  
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Fig. 2. Development  of exper imenta l  neurotic hypertension after hypophysectomy in 
Dzhul 'ka and during hormone rep lacement  therapy in the hypophysectomized dog 
Losik (second series of experiments) .  

definite effect  on the course of hypertension: i t  was less persistent and less constant in the hypophysectomized animals .  
The pitui tary can therefore be regarded as playing some part in the production of this form of exper imenta l  hyper-  

tension. 

8ome indicat ion of the mechanism of its par t ic ipat ion is afforded by the second series of experiments  in which 
"conflicts" led to the production of more constant and more prolonged hypertension in the hypophysectomized animals  
given ACTH and pi tui tr in.  The pitui tary would therefore appear to inf luence the degree of hypertension through 

these hormones. 

These results are in essential  agreement  with other published findings on the part p layed by the pi tui tary in the 
pathogenesis of renal  [8, 9, 10] and ref lexogenic  [5] hypertension and with our ear l ie r  observations on the impor tance  

of the pi tui tary in the pathogenesis of exper imenta l  postcommotional  hypertension [4]. 

The pressor effect of ACTH is known to depend on its ac t ion on cortex and adrenals .  There are also reports 
that this hormone is concerned in the production of hypertensinogen and renin [7]. This ev idence ,  together with the 
fact that postpituitary secretion is intensified by renal i schemia ,  affords grounds for suggesting that the influence of 
the pi tui tary on the development  of hypertension in association with exper imenta l  neurosis is largely indirect  through 

adrenal  and renal  mechanisms.  

It is very probable that adrenocort ical  function can be ac t iva ted  and the secretion of mineralocor t icoids  in-  
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creased in some degree in hypophysectomized animals .  It is known that the atrophic changes seen in the adrenal  
cortex after hypophysectomy do not involve the zona glomerulosa,  which is credi ted with the secretion of aldosterone, 
t h e  most ac t ive  of the mineralocort icoids [5]. There is other evidence that ACTH is responsible for the secretion of 
less than 50% of aldosterone [10]. It has been suggested that the secretion of this hormone is controlled by the 
hypothalamus through the secretion of an ac t ive  hormonal substance, glomerulotropin [14]. 

Although, therefore,  adrenal  st imulation is stil l  possible after hypophysectomy, opt imum act ivat ion of the 
adrenals requires the presence of the pi tui tary.  
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Al l  a b b r e v i a t i o n s  of p e r i o d i c a l s  in the  a b o v e  b ib l iography  are l e t t er -by - l e t t er  trans l i ter -  
a t i o n s  of  the  a b b r e v i a t i o n s  as  g iven  in the or ig inal  R u s s i a n  j o u r n a l  Some or all  o f  th i s  per i .  

o d i c a l  l i t e ra ture  m a y  we l l  be  a v a i l a b l e  in E n g l i s h  t ransla t ion.  A c o m p l e t e  l i s t  of  the  cover - to -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the back  of  this  i s s u e .  
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