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The organisms are motile,  rod-shaped in the  vege ta t ive  
s ta te  measur ing  4-5 [z in l eng th  and 0.6-0.8 ~t in d iameter .  
As the  t rans i t ion  occurs  f rom v e g e t a t i v e  s ta te  to commi t -  
m e n t  to sporula t ion  the  cells become swollen and assume 
a spindle-shape.  W i t h  the  progress of sporula t ion  the  
re t ract i le  body,  which  appears  ini t ia l ly  a t  the  te rmina l  
end of  the  organism, moves  and  is located cen t ra l ly  in the  
ma tu re  spore (Figure 1). The  electron mic rograph  shown 
in F igure  2 of a th in  sect ion of a retract i le  body  bears  
cytological  evidence to  the  fac t  t h a t  t he  re f rac t i l i ty  is 
indeed due to  spore fo rmat ion  and no t  to the  accumula-  
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t ion of lipoid mater ia l  3. In  the  cells conta in ing  the  im- 
ma tu re  spore there  can be not iced  a granular  area  corre- 
sponding  to  the  posi t ion where  the  paraspora l  inclusion 
usual ly  develops.  W h e n  the  spore matures ,  however ,  the  
paraspora l  body  is not  in tac t  inside the  sporangium bu t  
released in the  medium.  Dur ing  t h a t  t ime  an ac t ive  proteo-  
lyt ic  enzyme  is secreted in the  medium.  Pre l iminary  
inves t iga t ions  have  shown t h a t  the  enzyme  exhibi ts  dif- 
ferences in proper t ies  f rom those t h a t  have  been isolated 
dur ing the  sporula t ion  of  B. subtilis and B. licheniformis *'5. 
I t  is in teres t ing  to specula te  whe ther  the  paraspora l  in- 
clusion is indeed a p ro -enzyme which is ac t iva ted  under  
condi t ions  of sporu la t ion  in v i t ro  and secreted as a pro-  
teo ly t ic  enzyme  6. 

Zusammen[assung. Durch  Behand lung  mi t  Chloroform 
ist es m6glich, Bacillus popilliae in fliissigem Medium zur 
Sporenbi ldung zu veranlassen.  Diese Bakter ien  k6nnen 
zur Bek/ impfung von  Insekten,  der  Popilliae ]aponica, 
benfi tz t  werden.  
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Fig. 2. Electron mierograph of a retractile spore intact within the 
sporangium. Spores were fixed in osmium tetroxide and counter- 
stained with lead hydroxide after sectioning. Pictures were taken at 
a magnification × 27,000 and enlarged. 
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S T U D I O R U M  P R O G R E S S U S  

Lymphatic  Drainage of the Brain 

Inves t iga to r s  s tudy ing  the  pa thomechan i sm of cerebral  
edema  are aware  of the  diff icult ies inheren t  in the  pro-  
duc t ion  of  an  expe r imen ta l  edema  of the  brain.  Expe r i -  
men ta l  bra in  tumours ,  expe r imen ta l  bra in  injuries,  or  
freezing of the  bra in  surface, and recent ly  adminis t ra -  
t ion of t r ie thy l  t in, a re  common  methods ,  though  admi t -  
t ed ly  rough procedures  t h a t  f inal ly resul t  in var ious  
degrees of edema,  

Obviously,  nobody  has t r ied to produce  a cerebral  
edema  by  obs t ruc t ing  l y m p h  flow of t he  brain,  since a 
wel l -known fact  for f i rs t -grade s tuden ts  of medic ine  is 
t h a t  t he  bra in  lacks lymphat ics .  I n  this  paper ,  the  s t range 
fact  will  be discussed tha t ,  unexpec ted  as i t  is, by  means  
of obs t ruc t ion  of  t he  cervical  l ympha t i c  pa thways ,  a 
mass ive  cerebral  edema  can be p roduced  wi th  great  
r egu la r i ty  in va r ious  exper imenta l  animals,  character ized 
by  gross ana tomica l ,  histological ,  func t iona l  and clinical 
signs. 

Connections between the CNS and the lymphatic system. 
' W i t h  regard  to  the  l y m p h a t i c  pa thways ,  i t  is general ly  
agreed t h a t  there  are  no lympha t i c s  wi th in  the  CNS or  
meninges '  i. 

On  the  o ther  hand,  the  presence of lympha t i c s  in the  
nasal  cav i ty ,  in t he  orb i ta  and a round  the  jugular  foramen,  
in the  lep tomeningea l  sheaths  a round cranial  nerves  is 
well  known.  Dif ferent  t r ace r  substances  in jec ted  int ra-  
theca l ly  regular ly  appear  in t he  cervical  l y m p h  glands. 
Never theless ,  no funct ional  significance is ascribed to this  

lympha t i c  dra inage  in the  fluid exchange  of in t racrania l  
s t ructures ,  since, in the  exper iments  of COURTICE and 
SIMMONDS 1, the  ra te  of absorp t ion  of labelled prote in  and 
e ry th rocy tes  was no t  affected by l igat ion of the  main 
cervical  lymphat ics .  

The  above  exper imenta l  results appear  to be suppor ted  
also by sophis t ica t ion:  (a) according to the  present  view, 
the  main  role of lympha t ics  is the  re - t ranspor t  of proteins  
escaped from blood capillaries from the  tissues into the  
blood s t r eam;  (b) bra in  t issue is v igorously  p ro tec ted  
from the  en t rance  of p lasma proteins  by the  blood-brain-  
barr ier  (BBB);  hence, there  is no need of a l ympha t i c  
sys tem;  (c) in full accordance,  nei ther  classical mor-  
phology  nor  electron microscopy  reveals  any  l y m p h  
vessels in the  bra in ;  the i r  absence was repea ted ly  con- 
f i rmed in the  course of our  own studies also. 

R e c e n t  studies,  however ,  revealed t h a t  the  pro tec t ion  
of the  bra in  by the  B B B  is not  an absolute  one:  (a) a ve ry  
l imi ted bu t  by no means  negligible a m o u n t  of p lasma 
prote in  molecules  is s teadi ly  escaping the  blood capil laries 
and en te r ing  the  brain substance2;  (b) several  areas of 

1 F. C. COURTICE and W. J. SIMMONDS, Aust. J. exp. Biol. reed. Sci. 
29, 255 (1951). 

* F. H. SKLAR, E. F. ]:~URKE and T. W. LANGFITT, J. appl. Physiol. 
24, 79 (1968). 
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t h e  bra in ,  t h e  so-called c i r cumven t r i cu l a r  organs :  p ineal  
body,  area  pos t rema ,  h y p o p h y s e a l  s ta lk  etc. are no t  pro-  
t ec ted  at  all by  a B B B ;  (c) in several  pa thologica l  cases, 
e.g. i n f l a m m a t o r y  processes,  tumours ,  cerebral  h e m o r r h a g e  
etc.  an i m p o r t a n t  a m o u n t  of p l a sma  pro te ins  h a v e  access 
to  t h e  b ra in  t issue.  (d) I t  should  f u r t h e r m o r e  be recalled, 

Table I. Some consequences of cervical lymphatic blockade 

Animal Type of surgery Sign 

Dog, cat, rat Ligation 

Dog, cat, rat Ligation 

Cat, rat Ligation 

Rat Extirpation 

Dog, cat, rat Ligation and 
extirpation 

Dog, cat, rat Ligation and 
extirpation 

Dog, eat, rat Ligation 

Rat Ligation 

Rat Extirpation 

Lymphedeina of the muzzle 3 

Apath y, depression s 

Reversible decrease in 
conditioned reflex activity 4,~ 

Lasting decrease in 
conditioned reflex activity 

Decreased convulsion 
thresholdS, * 

Increased barbital sensitivity s,4 

Edema of retina and papilla 
nervi optici z,7. 

Decreased acethylcholin 
esterase activity of hippo- 
campus. Enlarged perinuelear 
cisternae and swollen mito- 
chondria in nerve ceils. 
Vacuoles in endothelial cells of 
brain capillaries. Destruction of 
myelin sheaths. Increased lyso- 
somal activity s,, 

As after ligation, plus : 
extremely swollen glial ceils; 
fluid-filled spaces between dis- 
tended lamellae of capillary 
basement membranes 

t h a t  t h e  connec t ive  t issue a n d  muscu la tu re  of in t ra -  
cerebra l  blood vessels r ep resen t s  a no t  negligible volume,  
t h a t  cons t an t l y  needs  a l y m p h a t i c  dra inage,  j u s t  l ike any  
o the r  vascula r  t issues of t he  organism.  

One of t he  basic  laws of pa tho logy  is t h a t  s t agna t i ng  
p ro te ins  in t issues exer t  a de le ter ious  effect .  Thus ,  if 
p ro te ins  have  access to  bra in  subs tance ,  t h e y  would  be 
h a r mf u l  unless a r e - t r a n s p o r t  or  local ca t abo l i sm takes  
place. 

Experimental occlusion of cervical lymphatic pathways. 
The  basic  a p p r o a c h  of l y m p h o l o g y  is s imi lar  t o  t h a t  of 
classical endocr inology,  s t u d y i n g  physiological  func t ions  
by  learning the  consequences  of ex t i rpa t ion .  The  fac ts  
descr ibed in t he  p reced ing  p a r a g r a p h  seem to  jus t i fy  the  
s t u d y  of t he  possible  resul ts  of an  ex tens ive  surgical  
occlusion of cervical  l ympha t i c s .  

By  in jec t ing  var ious  dyes tu f f s  in to  t he  t ongue  and  
in t ra theca l ly ,  respec t ive ly ,  i t  is easy to  de l inea te  t h e  l y m p h  
vessels and  g lands  of t he  neck. (Having  gained the  neces-  
sary  rout ine,  previous  dye  in jec t ions  become superfluous.)  
In  t he  course of our  earl ier  s tudies,  cervical  l y m p h  vessels  
a n d  g lands  were  s imply  l igated,  careful ly  spear ing  t h e  
ar ter ies ,  ve ins  a n d  nerves .  I t  is a weU-known fact ,  how-  
ever, t h a t  l y m p h a t i c o - l y m p h a t i c  anas tomoses  r ap id ly  
develop  a f te r  l igat ion of l y m p h  vessels,  and  in the  course 
of our  s tudies  we ac tua l ly  learned t h a t  several  p a t h o -  
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Fig. 1. Inhibition of conditioned reflex activity after surgical obstruction of cervical lymphatics. Reflex activity 100% before surgery (0), 
Both types of surgery induce a sharp decrease. In ligation type the original activity is regained in a fortnight. After extirpation type 
there is no recovery during the time of observation. Rat, 
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phys io log ica l  consequences  of cervicM l y m p h a t i c  l iga t ion  
(Table  I) a re  s p o n t a n e o u s l y  no rma l i zed .  On  t h e  o t h e r  
h a n d ,  t h e  poss ib i l i ty  cou ld  n o t  b e  ru led  o u t  t h a t  tox ic  
p r o d u c t s  of necro t iz ing ,  i schemic  l iga ted  l y m p h  g l ands  
were a b s o r b e d  a n d  m i g h t  be  p a r t l y  respons ib le  for some 
of t h e  consequenc ies  of t h i s  surgery .  Therefore ,  we l a t e r  
deve loped  a new t e c h n i q u e :  i n s t ead  of l igat ion,  we now 
e x t i r p a t e  t he  cerv ica l  l y m p h  g l a n d s  a n d  vessels.  Conse- 
quences  of t h i s  t y p e  of su rge ry  axe more  severe  (in t h e  
t e r m s  of e l ec t ron  microscopy)  a n d  t h e r e  is no  r a p i d  
s p o n t a n e o u s  r e c o v e r y  of c l inical  s igns  (Figure  1). 

Consequences o[ cervical lymphatic blockade. Since 1962, 
t h e  pa thophys io log i ca l  a n d  s t r u c t u r a l  a l t e r a t i ons  of t h e  
CNS a f t e r  l iga t ion  of cerv ica l  l y m p h a t i c s  were descr ibed  
in de t a i l  in  a series of p a p e r s  a n d  lectures.  T h e y  are  
s u m m a r i z e d  in Tab le  I. 

Lymphostatic hemangiopathy. I n  ou r  f i r s t  s tudies ,  t h e  
f ine  s t r u c t u r e  of t h e  a r ea  p o s t r e m a  was  i n v e s t i g a t e d  
e l ec t ron  microscopica l ly  a f t e r  t h e  t iga t ion  t y p e  of surgery .  
The  a rea  p o s t r e m a  is, e v e n  u n d e r  n o r m a l  cond i t ions ,  
q u i t e  r ich  in c o n n e c t i v e  t i s sue  e l e m e n t s ;  and,  as i t  was  
p o i n t e d  o u t  previous ly ,  i t  is devo id  of t h e  B B B ,  i.e. i ts  
t i ssues  are  s t ead i ly  i n u n d a t e d  b y  p r o t e i n  molecules  due  
to  t h e  l y m p h .  Severa l  days  a f t e r  surgery ,  a s ign i f i can t  
increase  in t he  size of t h e  n o r m a l l y  p r e s e n t  space  b e t w e e n  
t he  2 layers  of t h e  b a s e m e n t  m e m b r a n e  could  be  obse rved .  
I t  shou ld  be  recal led  t h a t ,  u n d e r  n o r m a l  cond i t ions ,  t h e  
b a s e m e n t  m e m b r a n e  of a rea  p o s t r e m a  capi l la r ies  is 
d iv ided  in to  2 layers ,  t he  i n t e r n a l  one  ly ing  close to  t h e  

endo the l i a l  cell. t h e  e x t e r n a l  one  e x h i b i t i n g  a fo lded ap -  
pea rance .  U n d e r  n o r m a l  cond i t i ons  t h e  w i d t h  of t h e  g ap  
measu re s  0.1-0.5 yr. Af te r  a cerv ica l  l y m p h  b lockade ,  t h e  
w i d t h  of t h e  gap  increases  to  1-3 tz, a n d  seems to  be  filled 
w i t h  e d e m a  f luid (Figures  2 a n d  3). 

B o t h  in t i le  a rea  p o s t r e m a  a n d  in capi l lar ies  of o t h e r  
regions  of t h e  r a t  b ra in ,  consp icuous  vacuoles  of va r ious  
sizes b e c a m e  a p p a r e n t  in t h e  c y t o p l a s m s  of e n d o t h e l i a l  
cells, u sua l ly  m a n y  t i m e s  la rger  t h a n  p i n o c y t o t i c  vesicles  
in  general .  

W h e n  us ing  t h e  e x t i r p a t i o n  t y p e  of cerv ica l  l y m p h a t i c  
surgery ,  s t r u c t u r a l  a l t e r a t i o n s  of cap i l l a ry  b a s e m e n t  m e m -  
b r a n e s  b e c a m e  a p p a r e n t  t h r o u g h o u t  t h e  b ra in .  

U n d e r  n o r m a l  condi t ions ,  b a s e m e n t  m e m b r a n e s  h a v e  a 
c o m p a c t  ap p ea ran ce ,  t h e i r  e x t e r n a l  surface  be ing  sur-  
r o u n d e d  b y  glial  en d  feet.  Severa l  days  a f t e r  e x t i r p a t i o n  
of cerv ica l  l y m p h a t i c s ,  b a s e m e n t  m e m b r a n e s  of m a n y  
capi l lar ies  b e c o m e  spl i t  i n t o  2 i l l -def ined layers ,  r e su l t i ng  
he re  a n d  t h e r e  in  f luid-f i l led t i ssue  spaces  b e t w e e n  the se  
2 layers  (Figures  4 a n d  5). T h e  a b o v e  t i ssue  spaces  a re  
s o m e t i m e s  in a close c o n t i n u i t y  w i t h  p e r i v a s c u l a r  glial  
profi les t h a t ,  in t u rn ,  exe r t  s igns of an  e x t r e m e  h y d r a t i o n  
(swelling). N o t  i n f r e q u e n t l y  glial  c y t o p l a s m s  a p p e a r  as 
e m p t y  spaces,  c o n t a i n i n g  loose s t r u c t u r a l  e lements ,  e.g. 
1 or 2 m i t o c h o n d r i a  etc. only.  I n  t h e  pe r ika rya l  region of 

Fig. 2. Area postrema capillary in a normal rat. Note the 2 layers 
of the basement membrane (IBM, EBM) and the collagenous fibres 
in the space between them. E, endothelial cell; RBC, red blood cell; 
Coil, collagen. 

Fig. 3. Area postrema capillary of a rat subjected to an experimental 
lymphostatic encephalopathy. Note the fluid-filled, dilated space 
between the 2 layers of the basement membrane (BM). E, endo- 
thelial cell. 
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such  glial  cells also t h e  pe r i nuc l ea r  c i s t e rn  is e x t r e m e l y  
di la ted .  

Prelymphatic-lymphatic 1° draining system in cerebral 
blood vessels. Based  on  our  s tudies ,  we feel jus t i f i ed  in 
deve lop ing  a new t h e o r y  of ce rebra l  f luid a n d  p r o t e i n  
dra inage .  

F igu re  6 r e p r e s e n t s  2 t ypes  of t issues.  T y p e  B is t he  
p r o t o t y p e  of t i ssues  equ ipped  w i t h  l y m p h a t i c s ,  e.g. sub-  
c u t a n e o u s  c o n n e c t i v e  t issue.  T y p e  A r e p r e s e n t s  b r a i n  
t issue,  devo id  of l y m p h  vessels.  I n  b o t h  cases, b lood  
vessel  walls  c o n t a i n  l y m p h a t i c s  a m o n g  t h e i r  v a s a  v a s o r u m .  
Surgical  occlusion of reg iona l  l y m p h a t i c s  a t  p o i n t  R resu l t s  
in e d e m a  in b o t h  cases. I n  t i s sue /3 ,  th i s  l y m p h e d e m a  can  
be  r ead i ly  exp l a ined  b y  t he  a b o l i s h m e n t  of l y m p h a t i c  
p r o t e i n  u p t a k e  a t  t he  l y m p h  cap i l l a ry  level  a n d  b y  in- 
suff ic ient  p r o t e i n  c a t a b o l i s m  of c o n n e c t i v e  t i s sue  cells. 

I n  t he  b ra in ,  l ack ing  a n  ex t r ace l lu l a r  space, glial  cells 
p l a y  t h e  role of c o n n e c t i v e  t i ssue  g r o u n d  subs t ance .  
L y m p h  capi l lar ies  are  a b s e n t  f rom t h e  b ra in .  

Yet ,  u n d e r  n o r m a l  condi t ions ,  in  b e t w e e n  t h e  lamel lae  
of t he  b a s e m e n t  m e m b r a n e s  oI b r a i n  capil lar ies ,  a c o n s t a n t  
p r e l y m p h a t i c  d r a i n a g e  of a f i lm cons i s t ing  of water ,  pro-  
t e in  a n d  o t h e r  ' l y m p h - d u e '  subs t ances ,  t akes  place  t o w a r d s  
l a rger  b lood  vessels.  

Th i s  is t he  on ly  e x p l a n a t i o n  of t he  a p p e a r a n c e  of f luid-  
filled lakes  b e t w e e n  t he  d i s t e n d e d  lamel lae  of t he  base-  
m e n t  m e m b r a n e  a n d  of t he  edema,  r e su l t i ng  a f t e r  a 
cerv ica l  l y m p h  b lockade .  

Dis loca t ion  of b a s e m e n t  m e m b r a n e s  is n e v e r  circular ,  
b u t  e x t e n d s  on ly  to  a p a r t  of it. I t  seems t h a t  t h e  m a i n  
p r e l y m p h a t i c  p a t h w a y s  would  be  l imi t ed  to  wel l -descr ibed  
a reas  of t h e  b a s e m e n t  m e m b r a n e  s t ruc tu res .  I n  t he  walls  

of l a rger  b lood  vessels,  b o t h  e lec t ron  a n d  l igh t  microscopic  
o b s e r v a t i o n s  show t h e  a p p e a r a n c e  of i n t r a m u r a l  gap  
fo rma t ion ,  filled w i t h  e d e m a  fluid,  co r r e spond ing  to  t h e  
so-called VIRCHOW-ROBIN spaces.  F u r t h e r  work  is n e e d e d  
to  loca te  t h e  exac t  a n a t o m i c a l  p o i n t  whe re  t h e  f i rs t  real  
e n d o t h e l i u m - l i n e d  v a s a  l y m p h a t i c a  v a s o r u m  show t h e i r  
ap p ea ran ce .  I n  t h e  e d e m a t o u s  t i ssue  of t h e  neck  of a n i m a l s  
s u b j e c t e d  to  a cerv ica l  l y m p h a t i c  b lockade ,  t h e  a n a t o m i c a l  
c o n n e c t i o n  h a s  a l r e ad y  been  d e m o n s t r a t e d  ix (Figure  7). 

I n t r a c e l l u l a r  e d e m a  of b lood  cap i l l a ry  endo the l i a l  cells 
is a s ign of t h e i r  i n v o l v e m e n t  in p r e l y m p h a t i c  f luid move -  
m e n t s  v i a  b lood  s t r e a m  ~ p i n o c y t o t i c  u p t a k e  - -~ 
b a s e m e n t  m e m b r a n e  - ~  glia --~ n e r v e  cell a n d  vice  
versa .  S t r u c t u r a l  a l t e r a t i o n s  of n e r v e  cells a n d  m y e l i n  
shea ths ,  i.e. t h e  p a t h o m e c h a n i s m  of l y m p h o s t a t i c  encepha -  
l o p a t h y  are  s u m m a r i z e d  in T a b l e  I I .  

Conclusion. I n  s t r i k ing  c o n t r a s t  to  t h e  p reva i l i ng  t e x t -  
b o o k  opinion,  pa radox ica l ly ,  l y m p h a t i c  d r a i n a g e  p lays  a 
role of p a r a m o u n t  i m p o r t a n c e  in t h e  f luid c i r cu la t ion  of 
t h e  b r a i n  devo id  of l y mp h a t i c s .  

B y  sever ing  l y m p h a t i c  co n n ec t i o n s  of t h e  b r a i n  in  t h e  
cerv ica l  region,  a n  e x p e r i m e n t a l  d isease  en t i ty ,  l y m p h o -  
s t a t i c  e n c e p h a l o p a t h y  ar ises  w i t h  g rea t  r e g u l a r i t y  in  
va r ious  e x p e r i m e n t a l  an imals ,  cha rac t e r i zed  b y  e d e m a  of 

10 According to the present view in Lymphology, lymphatics are 
endothelium-lined vessels; lymph is fluid contained by such vessels, 
a pathway leading tissue fluid in direction to lymph vessels may 
be called a prelymphatic pathway. 

11 I. SCHNEIDER, M. SIMON, ~. T. ZOLTAN and M. F6LDI, Arch. klin. 
exp. Derm. 232, 367 (1968). 

Fig. 4. Displacement of the basement membrane (BM) of a brain 
capillary (in the caudate nucleus) after extirpation of cervical lym- 
phatics. Rat. 

Fig. 5. Extremely swollen pericapillary glial process (G1) after 
extirpation of cervical lymphatics. Also note the explosion-like dis- 
placement of the basement membrane (arro~v). Rat. 
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Fig. 6. See text. BC, blood capillary; BV, blood vessel; LC, lymph 
capillary. 

Fig. 7. Intramural gap (IG) in the wall of a vein. Close apposition of 
a dilated lymph vessel (L). From the edematous subcutaneous tissue 
of the neck after cervical lymphatic blockade. Dog. Haematoxylin- 
eosin staining. × 1100. 

Table II. Pathomechanism of tymphostatic enct'pbatepathy 
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cases of ce rebra l  e d e m a  or p r o t e i n  a c c u m u l a t i o n  in t h e  
b ra in .  Th i s  m e a n s  t h e  necess i ty  of a lympholog ic  b reak-  
t h r o u g h  in to  t h e  fields of neuro logy  a n d  n e u r o p a t h o l o g y .  

Zusammen/assung. In  k ra s sem Gegensa t z  zur  h e u t e  
h e r r s c h e n d e n  Auf fas sung  spie l t  eine L y m p h d r a i n a g e  beina 
Fl f i ss igkei t skre is lauf  des  G eh i rn s  eine au s s ch l ag g eb en d e  
Rolle. W e r d e n  die ze rv ika len  L y m p h b a h n e n  verschlossen,  
so e n t s t e h t  e ine l y m p h o s t a t i s c h e  E n z e p h a l o p a t h i e ,  welche  
u .a .  d u r c h  ein H i r n 6 d e m ,  Gangl ienze l l -  u n d  Mye l inve r -  
i t n d e ru n g en  sowie d u r c h  Bee i n t rA ch t i g u n g  de r  F u n k t i o n  
des Z e n t r a l n e r v e n s y s t e m s  g e k e n n z e i c h n e t  ist. Es  wird  ein 
1 )u r ch b ru ch  de r  L y m p h o l o g i e  in das  G e b i e t  der  Neuro log ie  
u n d  N eu ro p a t h o l o g i e  ge fo rde r t  u n d  d a r a u f  h ingewiesen ,  
dass  bei de r  P a t h o l o g i e  des  H i r n 6 d e m s  die Rol le  d e r  
L y m p h z i r k u l a t i o n  n i c h t  ausse r  a c h t  gelassen w e r d e n  
sollte.  

b ra in ,  lesions of n e r v e  cells a n d  mye l in  s h e a t h s  on  t h e  one  
h a n d ,  a n d  f u n c t i o n a l  i m p a i r m e n t  of t h e  b r a i n  on  t h e  
o the r .  L i m i t e d  space  of t h i s  p r e s e n t  a r t i c le  p r e v e n t s  us  
f rom desc r ib ing  t h e  t h e r a p e u t i c a l  a p p r o a c h  of l y m p h o -  
s ta t i c  e n c e p h a l o p a t h y  a n d  f rom d iscuss ing  l y m p h o s t a t i c  
e n c e p h a l o p a t h y  in man .  W e  are  re fe r r ing  to  p e r t a i n i n g  
p u b l i c a t i o n s  lz,13. 

F ina l ly ,  we shou ld  l ike to  s t ress  one  consequence  of our  
s tudies .  As in t h e  case of t i s sue  ]3, t h e  a p p e a r a n c e  of a n  
e d e m a  of u n k n o w n  e t h i o p a t h o l o g y ,  a sea rch  for  p r i m a r y  
or  s e c o n d a r y  l y m p h a t i c  i n v o l v e m e n t s  is m a n d a t o r y  : t h e r e  
is no  e d e m a  w i t h o u t  some t y p e  of l y m p h  c i r cu la t ion  in- 
sufficiency.  T h e  same  ques t ion  shou ld  be  ra ised  in all 

M. Fi3L1)I, B. CSILLIK 
a n d  O. T. ZOLTAN 

Second Department o/ Internal Medicine and Department 
o/ A natomy, University Medical School, Szeged (HT, ngary), 
2 August 1968. 

12 M. F6Lm, E. CSANDA, B. C S I L L I K ,  A. J~.KI, I. MAI)AR,I.SZ, F. OBkL 
and (~. T. ZOLTAN, Angiologia 2, 133 (1965). 

~a M. F6LOI, F. OSAL, A. KAHAN, A. WAGNER, F.. CSANDA and 
E. B6RCS6K, Aeta paediat, hung. 8, 171 (1967). 


