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Introduction

A p a rt from  being th e  p r in c ip a l o rgan  w hich governs v eg e ta tiv e  fu n c tio n s ; 
th e  h y p o th a la m u s  is the  s ite  o f  su b co rtica l cen tres an d  fo rw ards c o rtic a l im* 
pulses to w a rd  th e  p e rip h ery . S c h a r r e r  an d  G a u p p  (1928) o bserved  g roups 
of cells in  th e  su p rao p tic  a n d  p a ra v e n tr ic u la r  nuclei o f th e  h y p o th a la m u s  
w hich  show ed  signs of end o crin e  secre tion . T his led  th em , in  c o n tra d ic tio n  to  
Co l l i n  a n d  G e r s c h , to  th e  conclusion  th a t  th e  horm ones th o u g h t to  be p ro ­
duced  in  th e  poste rio r lobe o f th e  p itu ita ry  o rig in a ted , in  re a lity , from  th e  sa id  
h y p o th a la m ic  cells, and  passed  from  here to  th e  n eu ro h y p o p h y sis . T h is  co n ­
clusion m ay  be reg a rd ed  as th e  b ir th  o f th e  concep t of n eu ro secre tio n .

D e ta iled  in v estig a tio n s concern ing  neu rosecre tion  s ta r te d  a f te r  B a r g - 

m a n n  (1949) h ad  observed  th a t  G om ori’s ch ro m h aem a to x y lin -p h lo x in e  (“ Go- 
m o ri’s s ta in ”  in  th e  follow ing) w as a s ta in  em in en tly  su ited  fo r the  d e m o n s tra ­
tio n  o f n eu ro sec re to ry  processes [1, 2, 3, 20, 21]. Such processes w ere th e re ­
a f te r  s tu d ie d  in  th e  h y p o th a la m u s  a n d  th e  p o ste rio r p itu ita ry  u n d e r p h y sio lo g ­
ical con d itio n s an d  d iffe ren t p a th o lo g ic  s ta te s  [20, 21, 22, 27, 28, 30]. A  n u m ­
b e r o f a u th o rs  pub lished  re p o rts  on th e  neu ro secre tio n  a n d  th e  ac tio n  o f its  
frac tio n s , viz. th a t  of th e  a n tid iu re tic  ho rm one (A D H ) on th e  k id n e y , th a t  
o f vaso p ressin  on blood p ressu re , an d  th a t  of o x y to c in  on th e  sm o o th  m uscles 
o f th e  u te ru s  [4, 24].

W ide as th e  range o f th e se  in v es tig a tio n s  w as, th e y  y ie lded  u n eq u iv o ca l 
re su lts  o n ly  in  som e resp ec ts  (e. g. concern ing  th e  A D H ), w hile a n u m b e r  o f  
p rob lem s is s till u n e lu c id a ted .

T he p resen t experim en ts  w ere designed to  s tu d y  possible changes o f  th e  
n eu ro sec re tio n  in  th e  h y p o th a la m ic  nuclei in  cases o f ren a l h y p e rte n s io n , 
b ea rin g  in  m ind  th a t  th e  p resso r a g en t vasop ressin  is p ro d u ced  e x a c tly  in  th e  
h y p o th a la m u s .

Material and method

We used 88 albino rats of the sam e strain. Their body weight was betw een 150 and 250 g. 
Parabiotic pairs were formed (F ig. 1) by uniting the skin of two anim als in its entire length , 
m aking coeliac anastom oses and applying scapular sutures. H ypertensive surgery, as descri­
bed by L ő r in c z  and G o r á CZ [30] (called “ operation II. T .” in the follow ing), was perform ed on
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th e  4 th  day of parabiosis on  th e  left-side animal o f th e  parabiotic couple (to be called “ animal 
A ”  in  the following). T he operation  in question consists in  th a t the kidneys are enclosed in a 
m ild ly  stretched rubber capsu le  which increases intrarenal pressure and so induces renal 
ischaem ia. This is the q u ick est known method for th e  e levation  of blood pressure. Anim als so 
trea ted  developed the h isto log ica l picture of m alignant hypertension w ithin  a couple o f days. 
W e performed operation H . T . on the fourth day o f  parabiosis, being known th a t 3 to 4 
d a y s are necessary for cap illary  com m unications to  develop betw een parabiotically united  
anim als. Coincidentally w ith  operation  H. T., un ilateral nephrectom y was performed on the  
right-side animal o f the p arab iotic  couple (to be called “ anim al B ” in the follow ing). It has 
b een  observed [28] th a t th e  b lood  pressure of the tw o anim als follow s a parallel course in  such 
cases. The animals received o n ly  dry food after the operations and, in addition, 4 m l o f milk per 
d a y  in  order to keep their w ater  uptake at a standard level.

F ive pairs o f parab io tica lly  united anim als served as controls. T hey were kept on the  
sam e regime but were n o t su bjected  to operation H . T.

We determined blood pressure by means o f a photoelectronic instrum ent as described 
b y  G á t i , W e is z  and R ózsa [29]. To do so, we anaesth etized  the anim als by m eans of intra- 
peritoneally  adm inistered 3 m g per 100 g of pentobarbital.

After decapitating th e  anim als, their brain was fix ed  in  B ouin’s flu id , em bedded in  
m ethylbenzoate celloidin, a fter  which we prepared 5 // serial sections in  the frontal plane and 
d y ed  them  with Gomori’s sta in  (as modified by B argm ann).

Results

We observed th e  co n tro ls  for 6  d ay s  a f te r  th e ir  p a rab io tic  un ion . The 
f lu c tu a tio n  of th e ir  h lo o d  pressure rem ain ed  w ith in  i l 5 m m H g. T h ey  were 
sacrificed  on th e  6 t h  d a y  a n d  sub jec ted  to  h isto lo g ica l analysis .

F o u rteen  p a ra b io tic a lly  u n ited  couples w ere u sed  in  th e  f irs t  g roup  of 
ex p erim en ts . O p e ra tio n  H . T . was p erfo rm ed  on  th e  an im als A, a n d  u n ila te ra l 
n e p h re c to m y  on th e  a n im a ls  В on th e  4 th  d a y  o f  pa rab io sis . F o u r couples died 
in  consequence o f th e  o p e ra tio n s , and  tw o  a d d itio n a l couples w ere d iscard ed  on 
a c c o u n t of th e ir  p o o r  co n d itio n . B lood p re ssu re  in  th e  rem ain in g  8  couples 
ro se , on the  av erag e , f ro m  118 to  154 m m H g  on th e  f irs t p o s to p e ra tiv e  day . 
T h e re  was no e ssen tia l d ifference b e tw een  an im als  A an d  В in  th is  respect. 
A f te r  hav ing  m easu red  th e  b lood p ressu re  w e k illed  th e  an im als fo r h isto log ­
ic a l analysis.

We perfo rm ed  th e  o p era tio n s on 25 p a irs  o f an im als in  th e  second group 
o f  experim en ts. S ev en  w ere  lost in th e  cou rse  o f su rg ery , an d  fou r couples 
w ere  excluded from  th e  ex p e rim en t. B lood p re ssu re  in  th e  rem ain in g  14 couples 
ro se  from  an av erag e  o f 124 to  one of 185 m m H g  tw o  day s a fte r  th e  opera tion . 
T h e re  was no e ssen tia l d iffe rence  betw een  A a n d  B. T he an im als w ere sacrificed 
tw o  days after th e  o p e ra tio n  and  w orked  u p  h isto log ically .

T rea ted  w ith  G o m o ri’s s ta in , th e  g ang lion ic  cells o f th e  su p rao p tic  and 
p a ra v e n tr ic u la r  n u c le i re v e a le d  delicate, p o w d erlik e , even ly  d is tr ib u te d  bluish- 
b la c k  g ranu la tion  in  th e  c o n tro l anim als. B o th  ty p e s  of nucle i co n ta in ed  Gomori- 
n e g a tiv e  cells as w ell. I t  w as in  the  form  o f H e rr in g ’s bodies th a t  ex trace llu la r  
G om ori-positive m a t te r  (F igs. 2, 3) was fo u n d .

We observed  a co n sid e rab le  accu m u la tio n  o f G om ori-positive m a tte r  in 
th e  sup raop tic  a n d  p a ra v e n tr ic u la r  nuclei o f  th e  an im als used  in  th e  firs t
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Fig. 1. Parabiotic anim als
Fig. 2. Supraoptic nucleus o f control rat. Gomori’s stain. X 400. N ote powderlike, evenly

distributed granulation of cells
Fig. 3. Paraventricular nucleus of control rat. Gomori’s stain. X 400. N ote even ly distributed

granulation of cells
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Fig. 4.  Supraoptic nucleus at a blood pressure of 150 to 160 m m H g. G om ori’s stain. X 400.
N ote  accum ulation  of G om ori-positive substance  

Fig. 5.  Paraventricular nucleus at a blood pressure of 150 to 160 m m H g. G om ori’s stain. 
X 400. N o te  accum ulation of G om ori-positive substance

g ro u p  o f experim en ts, i. e. th o se  w ith  a ten sio n  b e tw een  150 a n d  160 m m H g 
(F ig s . 4 , 5). There w ere, h o w ev e r, cells in  b o th  ty p e s  o f n ucle i th e  cy to p lasm  
o f  w h ic h  con tained  e ith e r  no  or on ly  v e ry  sp a rse ly  d is tr ib u te d  secre tio n . The 
a m o u n t  of ex trace llu la r G om ori-p o sitiv e  m a tte r  w as v e ry  sm all, a n d  th e  cap il­
la r ie s  w ere m arked ly  d ila te d . A nim als A and  В seem ed to  be h isto log ica lly  
s im ila r .

As regards th e  seco n d  ex p e rim en ta l g roup , i. e. th e  an im als  w ith  a blood 
p re s su re  betw een 180 a n d  190 m m H g, th e  cells o f th e  su p ra o p tic  n uc leus seem ed 
to  b e  en larged , th e ir  v a c u o la te d  cy to p lasm  w as d ep le ted  o f se c re to ry  granules 
a n d  show ed  occasional s igns o f degen era tio n . O nly  a few  se c re to ry  granules 
w ere  seen  outside o f  th e  cells (F ig . 6 ). T he p a ra v e n tr ic u la r  n uc leus w as less 
h y p e r tro p h ic  th a n  th e  su p ra o p tic  area , no r w ere th e  cells h ere  com pletely  
e m p ty . W hile secre tion  a p p e a re d  in  th e  p a ra v e n tr ic u la r  nucleus o f th e  an im als 
o f  th e  f irs t ex p e rim en ta l g ro u p  (150 to  160 m m H g) in  th e  fo rm  o f diffuse 
g ra n u la t io n , in th is  g ro u p  i t  w as s itu a te d  a t the  edge of th e  cy to p la sm  an d  sur-
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Fig. 6. Supraoptic nucleus at a blood pressure of 180 to  200 m m H g. Gomori’s stain. X 400.
The cells are enlarged, their cytoplasm  lacks secretory granules 

Fig. 7. Paraventricular nucleus at a blood pressure of 180 to 200 mm Hg. Gomori’s stain. 
X 400. Granules of secretion form a crescent at the edge of the cytoplasm . N ote extranuclear

vacuolization at several points
Fig. 8. Neurohypopbysis o f control rat. G om ori’s stain. X 400. N ote  great am ount of Gomori- 

positive  substance in the form of granules or clods 
Fig. 9. N eurohypopbysis o f test animal. Gom ori’s stain. X 400. The secretion has disappeared, 

and the p itu icy tes are well distinguishable against their background



3 1 6 В. ÁROS and M. ERTL

ro u n d e d  the  nucleus in  th e  form  o f a ring  or c rescen t (Fig. 7). M ost cells revealed  
e x tra n u c le a r  v acu o liza tio n . M any ex trace llu la r  secre to ry  g ran u les  w ere seen. 
T h e re  was no essen tia l h isto lo g ica l d ifference betw een  an im als  A and  B.

A great a m o u n t o f  G om ori-positive  su b stan ce  was found  in  th e  neu ro ­
h y p o p h y s is  of th e  c o n tro ls . I t  ap p eared  in  th e  fo rm  of fine g ran u les  or coarse 
c lo d s (F ig. 8 ). In  c o n tra d is tin c tio n , th e  n eu ro h y p o p h y sis  in b o th  ex p erim en ta l 
g ro u p s  revealed  m orp h o lo g ica l signs of h y p e rfu n c tio n  (F ig. 9). T h e  secretion  
h a d  d isappeared , th e  p itu ic y te s  w ere en la rged  and , p ro tru d in g  from  th e ir  
b a c k g ro u n d , were w ell v is ib le ; th e  cap illaries ap p ea red  to  be s tro n g ly  d is ten d ed .

B o th  m em bers o f th e  te s t  pa irs offered  th is  h y p o th a lam ic  p ic tu re , an d  
a lso  hy p erten sio n  w as p re se n t in  b o th  of th em .

No such p h en o m en a  w ere observed  in  th e  con tro ls.

D iscussion

In v estig a tio n s in to  th e  in te rre la tio n s  b e tw een  ren a l h y p e rte n s io n  and  
n eu ro sec re tio n  are m ad e  d ifficu lt by  th e  fac t th a t  th e  su rg ica l in te rv e n tio n  
c a rr ie d  ou t to  induce re n a l h y p e rten s io n  is in e v ita b ly  accom pan ied  b y  a change 
in  re n a l function  so th a t  i t  is n o t easy to  te ll w h e th e r p h en o m en a  observed  in 
th e  h y p o th a lam u s are d u e  to  e lev a ted  b lood  p ressure  or an  im p a irm e n t o f 
th e  ren a l functions. T h e  an im als  В hail u n d am ag ed  k idneys, an d  th e ir  blood 
p re ssu re  was raised  w ith o u t an y  change in  ren a l fu n c tio n  so t h a t  th is  fac to r 
o f  d is tu rb an ce  could be d isreg a rd ed .

L ite ra tu re  co n ta in s  few  re p o rts  on in v es tig a tio n s  in to  th e  re la tio n sh ip  be­
tw e e n  neurosecretion  a n d  h y p e rten s io n , an d  even  th e  few ex is tin g  d a ta  have 
b u t  a questionab le  v a lu e  b ecau se  m an y  o f th e  prob lem s co nnec ted  w ith  h y p e r­
te n s io n  are still u n e lu c id a te d . T he d ifficu lty  is fu r th e r  au g m en ted  b y  th e  fac t 
t h a t  th e  neurosecre tion  c o n ta in s  vasop ressin , w hile th e  k id n ey  also  p roduces 
a p re sso r substance , n a m e ly  ren in : b o th  ag en ts  have m ore or less th e  sam e 
e ffec t and  th e ir d e m o n s tra tio n  is ex trem ely  laborious [7, 10, 14, 17, 18, 19].

T he resu lts o f o u r ex p erim en ts  allow  th e  conclusion th a t  th e re  ex ists 
an  in te rre la tio n  or p a ra lle lism  b e tw een  th e  ac tio n  of th e  tw o p resso r agents, 
th e  h y p erten siv e  s ta te  in d u c e d  b y  th e  k id n e y ’s increased  p ro d u c tio n  of ren in  
(p re su m a b ly  m ade irrev e rs ib le  a fte r  som e tim e  b y  o th e r fac to rs) a n d  —  fina lly  
—  th e  changes o b se rv ab le  in  th e  h y p o th a la m u s .

This theo ry  seem s to  be su p p o rted  by  a n u m b e r of lite ra ry  d a ta .  P o ste rio r 
p i tu i ta r y  ex tra c t p ro v o k es  ren a l ischaem ia an d  d eg enera tion  [7]. In creased  
p ro d u c tio n  of v aso p ressin , p ro v o k ed  b y  a s tim u la tio n  of th e  d ien cep h a lo n , or 
th e  in trav en o u s a d m in is tra tio n  o f v asop ressin  leads to  an e lev a tio n  of th e  
b lo o d  pressure and in c rea sed  p e rip h e ra l re s is tan ce , i. e. to  sy m p to m s ch arac ­
te r is t ic  of acute n e p h ritis  [17].
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A p a rt from  baso p h ilia , a h y p e rfu n c tio n  of th e  p o ste rio r p i tu i ta ry ,  fu r th e r  
th e  accu m u la tio n  o f a n tid iu re tic  substances in  th e  b lood  w ere o b serv ed  by 
A n s e l m i n o  and H o f f m a n n , an d  also b y  B u t t e r , in  connection  w ith  h y p e r­
ten s io n  [4]. In  th e  ce reb ro sp in a l flu id  o f h y p e rte n s iv e  an im als M ia s n i k o v  
fo u n d  p resso r agen ts (p itre ss in ), w hich  m u st h av e  gained  access to  th e  cereb ro ­
sp inal flu id  via th e  in fu n d ib u lu m  and  th e  th ird  v en tric le . H a y l e  a n d  L ang  
[4] could  n o t su p p o rt th is  h y p o th esis .

W e v en tu re  to  suggest th a t  renal h y p e rte n s io n  is m a in ta in e d  or m ade 
p e rm a n e n t by a G om ori-positive  su b stan ce  of h y p o th a la m ic  o rig in , or som e 
a n tid iu re tic  or p ressor or a n o th e r  unknow n co m p o n en t th e reo f, w h ich  ac ts  
e ith e r  as a horm one or v ia  th e  nervous sy stem .

Summary

Processes of neurosecretion have been studied in parabiotic hypertensive rats, on the 
evidence of changes observed in their hypothalamus and the posterior pituitary lobe.

(1) Hypertension of 150 to 160 mmHg was accompanied by an accumulation of neuro- 
secretion in the supraoptic and paraventricular nuclei.

(2) When hypertension rose to 180 190 mmHg the cells became enlarged in the said
hypothalamic nuclei, their cytoplasm was drained of secretory granules and the cytological 
picture showed increased neurosecretory activity.

(3) The posterior pituitary contained no secretion in either case.
It is suggested that the observed changes in neurosecretion were connected with the 

experimentally induced renal hypertension.
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ИЗМЕНЕНИЯ ГИПОТАЛАМУСА ПРИ ПОЧЕЧНОЙ ГИПЕРТОНИИ
Б. АРОШ и М. ЭРТЛ

Авторы на основании изменений гипоталамуса и задней доли гипофиза исследо­
вали нейросекреторную деятельность гипертонических крыс, сшитых в парабиоз. Было 
установлено, что

1. При гипертонии в 150—160 мм Hg в nucleus supraopticus и в паравентрику- 
лярных ядрах накопляется нейросекрет.

2. При гипертонии в 180—190 мм Hg в указанных ядрах гипоталамуса клетки 
увеличиваются, из плазмы исчезают зернышки секрета и картина клеток показывает по­
вышенную продукцию нейросекрета.

3. В задней долм гипофиза в обоих случаях не было секрета.
На основании полученных данных авторы предполагают, что указанное изменение 

секреторной деятельности связано с экспериментально вызванной почечной гипертонией.

H Y P O T H A L A M U SV E R Ä N D E R U N G E N  B E I R E N A L E R  
H Y P E R T O N IE

В. ÁROS und M. ERTL

Die Neurosekretionsprozesse von parabiotischen hypertonischen R atten  wurden im  
H ypothalam us und H ypophysenhinterlappen untersucht. Es wurde folgendes beobachtet:

1. Bei H ypertonie v o n  150 — 160 mm Hg sam m elt sich das N eurosekret im  Nucleus 
supraopticus und paraventricularis an.

2. Bei H ypertonie v o n  180 —190 m m Hg vergrößern sich die Zellen in diesen H ypothala­
m uskernen, die Sekretgranula verschwinden aus dem P lasm a, und die Zellen zeigen gesteigerte  
Neurosekretproduktion.

3. Der H ypophysenh in terlappen  war in beiden F ällen  sekretfrei.
Auf Grund der R esu lta te  wird angenommen, daß diese Veränderungen des Neurosekre- 

tionsprozesses mit der experim en tell herbeigeführten renalen H ypertonie Zusammenhängen.

D r. Béla Á r o s : B u d a p e s t  IX . T űzo ltó  u . 58. Szövet- és F e jlő d és tan i 
In téze t, H u n g a ry

D r. Miklós E r t l : B u d a p e s t  IX . T űzo ltó  u . 58. Szövet- és F e jlő d és tan i 
In téze t, H u n g a ry
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