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In  th e  presen t p ap er we wish to  repo rt on exam inations concerning th e  
b lood-supply  of various hypo tha lam ic  areas, -with special regard  to  th e  differ­
ences betw een th e ir  angio -arch itec tu re .

R ecen t functional an d  pathological exam inations have revealed  th e  g rea t 
im portance  of the  h y p o th a lam u s ; our ex tended  know ledge regard ing  th e  p a r t 
p layed  b y  th e  hypo thalam icohypophyseal sy stem  lends p a rticu la r in te rest 
to  investiga tions in to  th e  c ircu latory  a rran g em en t of th e  h y p o th a lam u s. The 
question  of neuronal sec re tio n , th e  so-called neu rocriny , of som e hypo thalam ic  
cell groups is still u n d e r discussion, th e  m ost recen t view  being th a t  th e  secre­
tio n s of th e  neurocrine cells escape p a rtly  th ro u g h  th e  lym phatic  spaces, and  
p a r tly  th ro u g h  the  capillaries surrounding  th e  cells (R . C ollin ). This, of course, 
lends special significance to  th e  vascu lar supp ly  of th e  so-called n eu rocrine  
nuclei.

On th e  s tren g th  o f th e  principle th a t  th e  in te n s ity  of vascu larisa tion  is in  
d irec t p roportion  to  fu n c tio n , a com parison o f th e  vascu lar s tru c tu re  o f  one 
hypo tha lam ic  region of know n function  w ith  th a t  of an o th e r such  reg ion , as 
w ell as a com parison o f th e  cy to -a rch itec tu re  w ith  th e  ang io -arch itec tu re  o f 
each  region, is b o und  to  yield valuab le  d a ta  fo r th e  prac tice .

As haem orrhages occurring  in  th e  hypo tha lam ic  areas e x e rt a far-reach ing  
effect on th e  organism , investiga tion  in to  th e  v ascu la r s tru c tu re  of th e  d ifferen t 
regions of th e  h y p o th a lam u s seems to  be calling also for a pathological in te rest.

The exam inations u n d e r review  are  ch iefly  concerned w ith  th e  m icrotopo­
g rap h y  of th e  hy p o th a lam ic  vessels.

The h y p o th a lam u s o f th ree  dogs and  th re e  hum ans, all in jec ted  w ith  
In d ia -in k , fu rth e r  th e  hy p o th a lam u s of hum ans in jec ted  w ith  x -ray  c o n tra s t 
m ateria l, have been su b jec ted  to  exam ination .

As regards th e  h y p o th a lam u s of dogs, i t  should  be n o ted  th a t ,  according 
to  R oussy  an d  M osinger  w ho m ade com parative stud ies o f th e  h u m an  and  canine 
hypo th a lam u s, th e re  ex ists a s trik ing  analogy betw een  these  tw o k inds of h y p o ­
th a lam u s : th e  analogy goes so fa r as to  ad m it o f a  paralle l being d raw n betw een  
h y p o tha lam ic  lesions induced  in  dogs and  tho se  occurring  patho log ically  in
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h u m a n s . The term inology em ployed  in  th is  paper to  denote th e  various areas 
a n d /o r  portions of the  h y p o th a lam u s, has been borrow ed from  th e  said  a u th o rs .

I n  o rder to  exam ine th e  v ascu la r tree  of th e  hypo th a lam u s, i t  has been 
fo u n d  conven ien t to follow  th e  d iv ision  of th e  hypo th a lam u s in to  p a rs  chias- 
m a tic a , pars tuberalis an d  p a rs  inam illaris, to  sub jec t th e  v ascu la r su p p ly  of 
th e se  regions separately  to  ex am in a tio n , an d  to  com pare th e ir  vascu lar a rra n g e ­
m e n ts  w ith  one another.

I t  is know n from  th e  investig a tio n s of H eubner and  D uret (cit. sec. M ihal- 
k o v ic s )  regard ing  th e  vessels o f th e  h u m an  hy p o th a lam u s th a t  th e  vascu la r bed  
a t  th e  base  of the b ra in  sends arteries to  th e  h y p o th a lam u s ; th is  bed  is m ade 
u p  o f  th e  an terior cerebral a r te ry , th e  an te rio r and  posterio r com m unicating  
a r te r ie s , a n d  the  antero- an d  postero-m edial th a lam ic  arteries : th e  la t te r  h ad  
b e e n  h e ld  by  older d escrip tions to  arise m ostly  from  th e  posterio r cerebral 
a r t e r y ,  w hereas, as revealed  b y  th e  investiga tions of one of th e  p resen t au tho rs, 
th e y  m o s tly  tak e  th e ir  o rig in  from  th e  posterio r com m unicating  a r te ry . The 
v e in s  o f  th e  hypo thalam us e m p ty  in to  th e  great vein  of G alen, according to  
M ih a lko v ics , th rough  R o se n th a l’s basa l vein. A rising in  th e  neighbourhood  of 
th e  a n te r io r  perforated su b stan ce , and  d ra in ing  th e  chiasm a, op tic  t r a c t ,  tu b e r 
c in e re u m  and  the  m am illary  b o d y , th is  vein curves ro u n d  th e  cerebral peduncle, 
to  e m p ty , in  the  tran sv ersa l cerebral fissure, in to  th e  te rm in a l p a r t  of th e  great 
v e in  o f  G alen, or, else, in to  th e  s tra ig h t sinus.

X -ra y  exam inations o f th e  hum an  h ypo tha lam us a fte r filling  w ith  m in ium  
su sp e n d e d  in  terpen tine , rev ea led  th a t  th e  hy p o th a lam u s is p e n e tra ted  b y  a 
g re a t n u m b er of perpend icu la r arteries com ing from  th e  posterior com m uni­
c a tin g  a r te ry  and, in  a lesser n u m b er, from  th e  posterior cerebral a r te ry  ; p a r t  
o f  th e m  ram ify  in th is a rea  of th e  b ra in , while a p a r t  of th e  perpend icu lar arteries 
tr a v e l  on  to  the  tha lam us (F ig . 1). Follow ing P feiffer 's  c lassification , these 
a rte r ie s  m ay  be regarded  as »D olcharterien«  (»dagger-arteries«) th e  like o f 
w h ich  a re  encountered in  th e  case of th e  s tr ia te  arteries an d  in  th e  cerebral 
c o rte x . T he m any p e rp en d icu la r arteries in  question  can be well observed  in  
th ic k  sections m ade from  In d ia -in k -in jec ted  p rep ara tio n s.

M icroscopical stud ies h a v e  y ielded the following resu lts.

(i) Chiasmatic region

C om pared to  its su rround ings, th e  vascu lar supp ly  of th e  ch iasm a is poor. 
I t  c o n ta in s  chiefly capillaries, w ith  a very  lim ited  n um ber of larger vessels. The 
po o r v ascu la riza tion  of th is  reg ion  corresponds to  th e  general v ascu la r a rran g e ­
m e n t o f th e  white m a tte r  (F ig . 2).

T h e  praechiasm atic p a r t  o f th e  sup raop tic  nucleus is m uch  m ore ab u n ­
d a n t ly  vascularized. N um erous p erpend icu lar a rte ria l tru n k s  p e n e tra te  in to



Fig. 1. M an. Vessels o f hypo th a lam u s an d  th a lam u s. In jec tio n  w ith  X -ray  co n tra st m ate ria l R ad io g rap h  ; n a tu ra l size. 
Fig. 2. Dog. V ascular p a tte rn  o f su p raop tic  nucleus. In jec tio n  w ith  In d ia-in k . 40 X ch. : ch iasm a. n . : sup rao p tic  nucleus. 

Fig. 3. Dog. P a ra v en tric u la r  nucleus. C ircum scribed, rich  cap illary  bed . In jec tio n  w ith  In d ia-in k . 25 X.
F ig. 4. Dog. Sinusoidal veins in  th e  p a rav en tricu la r  nucleus. In jec tio n  w ith  Ind ia-in k . X40.

Fig. 5. Dog. A ngio-arch itec ture  o f m am illa ry  body . In jec tio n  w ith  Ind ia-ink . 40 X .
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th is  p a r t  of the  nucleus, p a r t  o f them  to pass on to  th e  surroundings, w hile th e  
re s t to  divide am ong th e  cells.

T he re troch iasm atic  p a r t ,  form ing a crescen t a ro u n d  th e  postero -superio r 
p a r t  o f th e  p e rp en d icu la r ones th a t,  o rig inating  in  th e  antero-m edial th a lam ic  
a r te ry , en te r th e  h y p o th a la m u s . Here, too , p a r t  o f  th em  runs th ro u g h  th e  
nucleus, while ano ther p a r t  supplies the  nucleus itse lf. O bservations have p roved  
th a t  a lthough  b o th  th e  sup raop tic  and p a ra v e n tr ic u la r  nuclei possess an  
eq u a lly  rich  capillary b e d , th e  vascular a rch itec tu re  o f these  nuclei is d ifferen t ; 
w hile in  th e  sup raop tic  nucleus perpendicu lar vessels dom inate (Fig. 2), th e  
p a rav en tricu la r nucleus h as  a  vascular p a tte rn  suggestive of the  b ranch ing  o f 
a  tre e  (F ig. 3). B o th  th e  su p rao p tic  and  th e  p a ra v e n tr icu la r  nucleus are rich ly  
su p p lied  w ith  wide s in u so id a l capillaries.

T he p a rav en tricu la r nucleus of the  h y p o th a lam u s is s itu a ted  obliquely  up  
an d  b ackw ard  from  th e  chiasm a. Its  m edian , th e  so-called principal p a r t , 
consisting  of num erous u n i-, b i- and tripo lar g rea t cells a n d  a  restric ted  n u m b er 
o f sm all cells, is sh a rp ly  o u tlin ed  (R oussy  an d  M o sin g er). The great v ascu la r 
d e n s ity  o f th is  nucleus, as com pared  to  the  v a scu la riza tio n  of the  su rround ing  
p a r ts , is conspicuous. T h e  richness of th e  cap illa ry  bed  corresponds to  th e  
a b u n d an ce  of cells in  th is  a rea , and is com posed a lm o st exclusively of cap illa ­
ries, w ith  com plete exc lusion  o f greater perp en d icu la r a rteries. This d istinguishes 
its  v ascu la r p a tte rn  from  th a t  o f the  supraop tic  nucleus (Fig. 3). In  th e  p a ra ­
v e n tr ic u la r  nucleus fa ir ly  w ide veins and sinuso idal capillaries are p resen t 
(F ig . 4).

(ii) Tuberal region

N uclei, as clearly  c ircum scribed  as those in  th e  ch iasm atic  region, a re  n o t 
en co u n te red  in  the  tu b e ra l  region. Cytologically, th e  cells are m ultipo lar, o f 
v a ria b le  size, and  g en era lly  sm aller th a n  those o f th e  supraop tic  and th e  p a ra ­
v e n tr ic u la r  nuclei (R o u ssy  a n d  M osinger). T he v a sc u la r  s truc tu re  of th is  area  
co rresponds to  th is  to p o g rap h ica l arrangem ent a n d  th is  ty p e  of cy to -arch i- 
te c tu re .

T he region in  q u es tio n  is ra th e r  th in ly  vascu la rized , and, ap art from  th e  
p e rp en d icu la r vessels ru n n in g  th ro u g h  the basal p a r t ,  no vascular bed w ith  an y  
p ecu lia r characteristics can  be distinguished.

(iii) M am illary region

T he m am illary  reg ion  is undoubted ly  th e  m ost ab u n d an tly  vascularized  
a rea  o f th e  hypo thalam us. A ccord ing  to  R oussy  a n d  M osinger, i t  contains e ig h t 
nuc le i, viz. th e  in te rn a l a n d  ex ternal m am illary  nucleus, the  p rem am illary ,



C O N T R IB U T IO N  TO  T H E  A N G IO -A RC H ITECT U RE O F T H E  HYPOTHALAM US 2 9 7

sup ram am illa ry , h y p o tha lam o-m am illa ry  nuclei, th e  p a ra v e n tr icu la r  g ray  
m a tte r , th e  fu n d am en ta l g ray  m a tte r , an d  th e  hypo thalam ic  segm en t o f the  
re ticu la r nucleus. The cells are  m ultipo lar, densely packed , and  th e re  is no clear 
borderline betw een areas o f large and  sm all cells.

W ith  th e  excep tion  o f th e  above m entioned  p a rticu la r cell g roups in  the  
ch iasm atic  p a rt, th is  reg ion  represen ts th e  m ost rich ly  supplied v ascu la r  portion  
o f th e  hypo thalam us. A  g rea t num ber of veins can  be seen in  th is  p o rtio n  as 
com pared  to  the  o th e r h y p o th a lam ic  areas. T he fac t th a t  haem orrhages are 
com parative ly  frequen t in  th is  region m ay  be a ttr ib u te d  to  its  g rea t vascular 
density . The vascular su p p ly  of th e  prem am illary  nuclei and  of th e  p a ra v e n tr i­
cu lar g ray  m atte r, th e  la t te r  ex tend ing  from  th e  lower p a r t  o f th e  m am illary  
body  to , an d  en tering  th e  tu b e ra l region, shows th e  sam e d en sity  as th e  m am il­
la ry  body  (Fig. 5).

General angio-architecture oj the hypothalamus

I t  has been fo u n d  th a t ,  as regards vascu lar a rran g em en t a n d  vascular 
d en sity , tw o separa te  hypo thalam ic  regions m ay  be d istingu ished .

One of these v ascu la r  regions coincides w ith  th e  v e n tra l p a r t  o f th e  hypo th a­
lam us (hypothalam us an terio r), an d  is, corresponding to  th e  p a r tic u la r  nuclei, 
rich ly  vascularized in  som e areas. T he v ascu la r arrangem en t o f  th e  anterior 
hypo thalam us is in  k eep ing  w ith  its  re ticu la r s tru c tu re , th e  la t te r  being m ade 
up  of nerve cells p la n te d  am ong nerve-fibres. This region includes tw o richly 
vascularized  p a rts , th o se  corresponding to  th e  sup raop tic  an d  th e  p a rav en tri­
cu lar nuclei.

T he o ther of th e  sa id  vascular regions coincides w ith  th e  p o ste rio r  h y p o th a ­
lam us, th e  m am illary  region. This is th e  m ost a b u n d an tly  v ascu la rized  portion 
o f th e  hypo thalam us, w here no such varia tio n s occur betw een  m edu lla ry  and 
nuclear vascu larization , as have been observed in  th e  an te rio r hypo thalam us.

Conclusions

Confirm ing F in le y 's  descrip tion , certa in  correlations betw een  th e  recently 
s tu d ied  neurocrine areas of th e  h ypo tha lam us and  th e ir  v ascu la riza tio n  have 
been dem onstra ted  to  ex ist. The tw o neurocrine nuclei in  th e  a n te rio r  hypo tha­
lam us i. e. the  su p rao p tic  nucleus an d  th e  p a rav en tricu la r nucleus, possess a 
rich  cap illary  bed  s ta n d in g  ou t o f th e  su rroundings. This cap illa ry  bed  contains, 
especially  in th e  p a rav en tr icu la r  nucleus, a g rea t num ber o f  veins, sim ilar to  
th e  am pullary  veins o f th e  basa l ganglia. T he vascularization  o f these  tw o nuclei 
m ay  be said to  rep re sen t th e  m ost a b u n d an t blood supp ly  to  be found  anywhere
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in  th e  hypothalam us. P ossessing  sinusoidal cap illaries, these neurocrine nuclei 
o f  th e  hypothalam us h av e  a  special vascular p a tte rn ,  and  i t  appears th a t  th e  
neu ro -secretion  woud h a v e  been  connected n o t o n ly  w ith  an  increase in  th e  
n u m b e r  of capillaries b u t  a lso  w ith  changes in  th e ir  shape and  lum en, or, in  
o th e r  w ords, w ith th e ir  p a r tic u la r  m orphological appearance.

I t  was further found  th a t ,  as a rule, vessels a n d  nerve-fibres ru n  a para lle l 
co u rse  in  th in ly  vascu larized  m edu llary  areas. T his is clearly  shown in  Fig. 2 , 
w h e re  a  sharp tran s itio n  is observable betw een th e  vascu lar p a tte rn  of th e  
tra n s v e rs a l fibres of th e  ch iasm a  an d  the  perpend icu lar ones of th e  h y p o th a lam u s. 
A n  e n tire ly  similar p ic tu re  is p resen ted  by th e  v ascu la r  s tru c tu re  of th e  an te rio r 
co m m issu re  in  the  a n te r io r  hypo thalam us.

A s regards an g io -a rch itec tu re , the  vascular a rran g em en t of th e  h y p o th a ­
la m u s  occupies the m idd le  p lace  between m ed u lla ry  areas and  g ray  m a tte r  
(c e re b ra l cortex, basal g ang lia ). T he hypothalam us can  be said to  have a r e t i­
c u la r  v ascu la r supply, th e  fu n c tio n a lly  significant, m ore ab u n d an tly  v ascu lariz­
ed  p o rtio n s  standing ou t o f  th e  reticu la ted  v ascu la r bed.

Sum m ary

1. T h e  an terio r p a r t  o f  th e  h y p o th a lam u s , including th e  ch iasm atic  and tu b e ra l p a r ts , 
is less u n ifo rm ly  vascularized th a n  th e  posterio r p a r t w hich in c lu d es th e  m am illa ry  a reas. T he 
su p ra o p tic  a n d  p a raven tricu lar n u c le i ,  w ith  th e ir a b u n d an t v a sc u la r  supply , are  conspicuous 
w ith in  th e  an te rio r h y p o thalam ic  a re a .

2. A  relationship  be tw een  th e  cy to -, myelo- and  an g io -a rch itec tu re  o f th e  d ifferen t 
h y p o th a la m ic  regions has been  fo u n d  to  exist.

3. T h e  angio-architecture o f th e  hypo thalam us is o f  th e  re ticu la r  ty p e , co n stitu tin g  
a t r a n s i to r y  form  between th e  m e d u lla ry  an d  the nuclear ty p e s  o f  vascu la r p a tte rn .
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О КРОВОСНАБЖЕНИИ ПОДБУГРОВОЙ ОБЛАСТИ 

Ф. Бёлёньи и И. Барта 

Р е з ю м е

Авторы в настоящей работе сделали предметом своих исследований микротопогра­
фию сосудов подбугровой области. Исследования были проведены над подбугровыми 
областями людей и собак. Сосуды инъицировались отчастыо рентгеновской контрастной 
массой, а отчастыо тушью. Строение сосудов подбугровой области исследовалось отдельно 
в области перекреста зрительных нервов, в области серого бугра и в области сосковид­
ного тела.

На основе своих исследований авторы установили, что по расположению сосудов, 
а также по густоте сосудистой сети, в подбугровой области можно различить две сосу­
дистых области. Одна область соответствует передней части подбугровой области, вклю­
чая область перекреста зрительных нервов и область серого бугра. Из этой области выде­
ляются особой густотой сосудистой сети (nucleus supraopticus и nucleus paraventricularis). 
В этих ядрах, выполняющих нейрокринную функцию, сосудистая сеть имеет специальное 
строение, посколько там имеются синусоидные (пазухообразные) капилляры. Другая 
сосудистая область соответствует задней части подбугровой области, области сосковид­
ного тела. Капиллярная сеть тут более плотная, нет отдельных участков, выделяющихся 
особенно густо расположенными капиллярами, как это имеет место в передней части 
подбугровой области. В этой области можно наблюдать наличие многочисленных вен.

По мнению авторов, результаты их исследований доказывают, что подбугровая 
область, по строению сосудистой сети, занимает среднее место между сосудистой сетью 
белого вещества головного мозга и сетью серого вещества. Ввиду этого данную область 
следует рассматривать как область с рыхлой сетью капилляров, из которой выделяются 
единичные места, особенно богатые капиллярами.
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