
C H A N G E S  IN THE H Y P O T H A L A M I C  N U C L E I  IN 

IN E X P E R I M E N T A L  A L L E R G Y  

D. E. A l ' p e r n  and  E. V.  S i d o r e n k o  

Department of Pathological Physiology (Head, Professor D. E. Al'pern) 
and Department of Histology (Head, Professor B. V. Ale.shin), 
Khar'kov Medical Institute 
(Presented by Active Member AMN SSSR V. V. Paten) 
Translated from Byulleten l~ksperimental'noi Biologii i Meditsiny, Vol. 55, No. 4, 
pp. i i 0 - i 1 3 ,  April, 1963 
Original article submitted February 1, 1962 

Previously it has been shown that extracts of the posterior and anterior hypophyseal lobes exert a desensitizing 
action. By use of such extracts injected into rabbits at the height of protein sensitization it has been possible to 
eliminate or greatly to reduce the phenomenon of Arthus [1, 4]. It has also been shown that in the development of 
the Arthus phenomenon oxytocin and sometimes vasopressin is present in the cerebrospinal fluid taken at the height 
of the anaphylactic reaction. The increased liberation of hypophyseal hormones in allergy is associated with a marked 
lability of the blood pressure. In many cases after repeated sensitization of animals and development of the Arthus 
phenomenon a marked hypertension has been observed [5, 6]. 

Taking into account results on the relationship of the reduction of hypophyseal hormones to the activity of the 
hypothalamus, and remembering also the secretory activity of the hypothalamic nuclei [7, 8], we have set out to in- 
vestigate the reaction of the hypothalamic nuclei and posterior hypophyseal lobe at the height of the manifestation 
of the Arthus phenomenon. 

E X P E R I M E N T A L  M E T H O D  
The experiments were carried out on seven rabbits in which the carotid arteries were brought ,to the outside on 

a fragment of skin, and in which the Arthus phenomenon had been induced in a joint. The method of  sensitization was 
first,every 5 or 6 days,to inject into rabbits subcutaneously fresh horse serum. After the 4th or 5th injection, the same 
amount of serum was injected into a joint. Two rabbits were investigated at the height of the manifestation of  the 
Arthus phenomenon. The remaining five animals were again sensitized after 5-6 months, and the Arthus phenomenon 
again evoked. 

E X P E R I M E N T A L  R E S U L T S  
In animals in which sensitization had been repeated the blood pressure was increased to 30-35% above normal 

values. The results led us to suppose that the increased liberation of vasopressin is brought about not only by the hypo- 
physis but also by the neurones of the anterior hypothalamus. 

For histological study of the neurones of the supraoptic and paraventricular hypothalamic nuclei the brains were 
fixed in Bouin's fluid and then embedded in celloidin-paraffin; serial sections were then cut. Every fifth section was 
stained by Gomori, and a study of  the hypothalamic nuclei was made for neurosecretion. In the intact rabbits the cells 
of the supraoptic nucleus contain a granulation having a positive Gomori reaction diffusely distributed throughout the 
whole cytoplasm. In the superficial layer of the protoplasm these granules extend into the zone where clumps of Nissl 
substance are concentrated. In the cells the nuclei are rounded and have small clumps of chromatin distributed about 
the surface of the nucleus and clearly defined nucleoli. Numerous capillaries were visible between the cells (Fig. 1). 

In rabbits at  the height of sensitization, after manifestation of  the Arthus phenomenon, a large number of small  
or large solitary vacuoles developed in the neurones of thesupraoptic nucleus. There was a great reduction in the 

number of granules giving a positive Gomori reaction. Indentations then appeared in the nuclei so that they lost their 
regular form. This result indicated a loss of neurosecretion, and it was accompanied by a swelling of the cells and a 

considerable increase in their size in comparison with these of the intact animals (Fig. 2). The mean value of the 
cross sectional area of  the cells o f  the supraoptic nucleus increased to 318.1 g2 compared with the value of 140.3 /12 

in the control animals .  
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Fig. 1. Changes in the hypothalamic nuclei in allergy, a) Supraoptic nucleus of in- 
tact rabbit; b) supraoptic nuclens of allergic rabbit. Fixation in Bouin; stained by 
Gomori. Magnification 324x. 

Fig. 2. Paraventricular nucleus of allergic rabbit. Fixed in 
Bouin; stained in Gomori. Magnification 324x. 

The neurones of the paraventricular hypothalamic nucleus of an intact rabbit were filled with small grains evenly 
distributed throughout the cytoplasm and giving a positive Gomori reaction; the nuclei were round with a definit8 struc- 
ture. The mean cross sectional area of these cells was 177.3 p2 

In the experimental animals,after prolonged sensitization and the elicitation of the Arthus phenomenon, the cells 
of the paraventricular nucleus lost their Gomori-positive granules and there was less vacuolization of the cytoplasm than 
in the supraoptic neurones (Fig. 3). The mean value of their cross section was 243 pz  

In the posterior hypophyseal lobe of the allergic rabbits there was a loss of the Herring bodies, whereas in the in- 
tact animals many of these bodies were retained. 

Thus at the height of the manifestation of the Arthus phenomenon, particularly after prolonged sensitization, 
signs appeared of enhanced neurosecretion, which was shown by an increase of secretory area and by changes of cell 
structure. Further study will show to what extent these changes are specific to the allergic reactions. However, a 
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Fig. 3, Supraoptic nucleus of rabbit  with modera te ly  severe inf lammat ion in-  
duced by turpentine. Fixation in Bouin; stained in Gomori.  Magnificat ion 324X. 

comparison of the results reported with those obtained under normal  circumstances in modera te ly  severe inf lammat ion  
(Fig. 3) indicates that in exper imenta l  a l lergy a marked act ivat ion of hypothalamic  neurosecretion occurs, and i t  is 
much bet ter  shown in the cei ls  of the supraoptic than of  the paraventr icular  nucleus. If we take that into account  in 
animals  which have been kept  sensit ized for a long t ime,we must interpret  the considerable swelling of the neuro- 
secretory cel ls  and their loss of accumula ted  neurosecretion as an indicat ion of the increased l iberat ion by the cells 
of vasopressor substances and of oxytoein,  an excess of which can be found in the fluid secreted.  

S U M M A R Y  

In rabbits subjected to prolonged sensit ization and in which the Arthns phenomenon was induced there was a 
marked react ion of the hypothalamie  nuclei .  Staining by Gomori 's  method indicated a ce l lu lar  swell ing,  loss of 
granules, and protoplasmic vaeuol izat ion in the supraoptie nucleus. There was a considerable increase in the size 
of the cross.-sectional area of the cells .  The same effects were much less well  shown in the paraventr ieular  nucleus. 
These results show that  marked signs of increased neuroseeretion developed in the animals at the height of the Artht~ 
phenomenon. 
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All abbreviations of periodicals in the  a b o v e  b ib l i ography  are l e t t er -by - l e t t er  transliter- 
ations of the abbreviations as given in the original Russian journal. Some or all of this ped- 
od ica l  l i t e ra ture  may  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete l ist  of  the cover-to- 
cover English translations appears  at the  back of this issue. 
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