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F l u o r e s z e n z m i k r o s k o p i s c h e  U n t e r s u c h u n g e n  a m  H y p o t h a l a m u s  m~innl icher  Rat t en  n a c h  B e h a n d l u n g  
m i t  e iner  a n t i m a s k u l i n  w i r k e n d e n  S u b s t a n z  

NEUMANN et  al. ~-4 k o n n t e n  feststel len,  dass  Ant i -  
androgene,  wenn  sie in den  ers ten  3 Lebenswochen  appli-  
zier t  werden,  m/ innl ichen R a t t e n  ein i rreversibles  weib-  
liches Sexua lve rha l t en  aufpr~igen. Diese Befunde  liessen 
ve rmuten ,  dass  die h y p o t h a l a m i s c h e n  Sexua lzen t ren  ein 
wicht iges  Erfo lgsorgan fiir An t i androgene  sind. Zu den  
Sexua lzen t ren  geh6ren die kleinzelligen Kerngeb ie te  im 
vorderen  H y p o t h a l a m u s  und  vor  allem der  Nucleus arcua-  
tusS-L Da bisher  n ichts  N~iheres fiber den Angrif f  der  
An t i androgene  am H y p o t h a l a m u s  b e k a n n t  ist, ve r such ten  
wir  mi t  Cypro te ron-Aze ta t  (CA), e inem s ta rken  Ant i -  
androgen,  in die v o m  Dienzepha lon  ges teuer ten  Regel-  
mechan i smen  der  Sexua l funk t ion  einzugreifen.  

Wir  haben  m~innlichen Ra t t en ,  beg innend  am 1. Le- 
benstag,  t~iglich 1 mg CA s.c. inj izier t  und  uns zum Nach-  
weis der  Wi rkung  des CA auf den H y p o t h a l a m u s  der  
f luoreszenzmikroskopischen Dars te l lung von  Katechol -  
aminen  am K r y o s t a t s c h n i t t  s bedient .  Es  waren  Verschie-  
bungen  im K a t e c h o l a m i n g e h a l t  des Zwischenhirns  zu 
erwarten,  da  b e k a n n t  ist, dass  bei  weibl ichen R a t t e n  
zyklusabh~ingige Schwankungen  biogener  Amine  im Hy-  
p o t h a l a m u s  au f t r e t en  9. 

Durch  die Behand lung  mi t  CA wird das Auf t r e t en  opti-  
maler  Fluoreszenz wXhrend der  pos tna t a l en  En twick lung  
um e twa  10 Tage vorver leg t  - vom 35. Lebens t ag  be im 
Normal t i e r  auf den 25. be im behande l t en  Tier. Ferner  
k o m m t  es zu einer be lne rkenswer ten  F luoreszenzzunahme 
im Bereich des vorderen  H y p o t h a l a m u s  sowie der  Nuclei  
peri-, pa ravent r icu la r i s  und  supraopt icus .  Die Fluoreszenz-  
v e r m e h r u n g  erfolgt  in ers ter  Linie in den Nervenfasern .  
In  den  kleinzelligen hypo tha l ami schen  Kernen  t r i t t  sic 
auch in einzelnen Ganglienzellen auf, w/ ihrend in den 
grosszelligen Arealen die Per ikarya  s te ts  f luoreszenzfrei  
sind. Nach  CA-Behandlung  erscheinen an der  Oberfl~tchc 
der Nervenzel len  in den magnozel lul~ren Gebie ten  ver- 
m e h r t  punk t f6 rmig  endende  ka techolaminre iche  Nerven-  
fasern. Die Region des Nucleus paravent r icu la r i s  ist  ka te-  
cholaminre icher  als die des Nucleus supraopt icus .  - Die 
beim Normal t ie r  s ta rk  f luoreszierende Zona ex te rna  der 
E m i n e n t i a  mcd iana  leuchte t  nach  A n t i a n d r o g e n b e h a n d -  
lung noch starker .  Ausse rdem ist die f luoreszierende Zone 
gegenfiber der Norm s ta rk  verbre i te r t ,  u n d e s  t r e t en  zahl- 
reiche ka techolaminha l t ige  Nervenfasern  mi t  den Spe- 
zialar ter ien der Zona in te rna  in Verbindung.  - Die glei- 
chen Befunde  konn t en  wir bei  m/tnnl ichen R a t t e n  nach  
Kas t r a t i on  am 1. Lebens t ag  erheben.  Diese Beobach tung  
deckt  sich mi t  dem b iochemischen  Nachweis  eines ver- 
m e h r t e n  K a t e c b o l a m i n v o r k o m m e n s  im vorderen  Hypo-  

t h a l amu s  nach Kass  1~ und  der  e l ek t ronenop t i sch  
nachweisbaren  Z u n a h m e  m o n a m i n h a l t i g e r  Granu la lL  
Ferne r  best / i t igen unsere  Befunde  die von  NEUMANN et 
al. 3 getroffene Fests te l lung,  dass  die Behand lung  mi t  CA 
in den ers ten Lebenswochen  einer K a s t r a t i o n  am ers ten  
Lebens t ag  gleicht  ~2. 

Aus unseren  Versuchen  ist zu folgern, dass  die h y p o t h a -  
l amischen  Sexua lzen t ren  fiber den durch  das An t i and ro -  
gen ges t6r ten  Feed-back-Mechan i smus  in einen Zus tand  
der  t ]be r funk t ion  geraten,  die mi t  einer v e r m e h r t e n  Ka te -  
cho laminproduk t ion  v e r b u n d e n  ist. H i e rmi t  geht  wahr-  
scheinl ich eine ve rmehr t e  P r o d u k t i o n  yon  Gonadot rop in-  
(,releasing-factors~ einher,  die m6glicherweise nach  CA- 
]3ehandlung in der  gleichen F o r m  wie nach  Kas t r a t i on  a 
abl~uft .  12 

Summary.  In  new-born  male  ra t s  dai ly  in ject ions  of a 
s t rong an t iandrogenic  subs tance  led to  an increase of the  
ca techolamine  co n t en t  in the  parvicel lu lar  per ikarya  as 
well as in nerve  fibres leading to t he  pa raven t r i cu la r  and 
supraopt ic  nuclei. The same effect  was observed in male  
ra t s  cas t ra ted  immed ia t e ly  af ter  bir th .  A possible rela- 
t ionsh ip  be tween  gonadot rop ic  releasing factors  and  the  
ca techolamin  con ten t  of the  h y p o t h a l a m i c  nuclei  is 
discussed. 
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Inhib i t ion  of Adrena l  Cort ica l  H o r m o n e s  by an Extrac t  of  L y m p h o i d  T i s s u e  

ACTH and adrena l  cor t icosteroids  have  a dramat ic ,  
favorable  effect  in allergic s ta tes  and  in 'collagen'  dis- 
eases. These ho rm ones  also cause a decrease and dissolu- 
t ion  of l ymphocy te s  w i th  release of l ymphocy t i c  cellular 
cons t i tuen t s  1,2. These observa t ions  suggest  t h a t  ti le 
favorable  effect  of ACTH and  cor t icosteroids  in hyper -  
sens i t iv i ty  and  in the  diseases of the  connect ive  t issue 
migh t  be med ia t ed  by  some c o m p o n e n t s  of the  l ympho id  
tissue. If  this  be true,  it  m i g h t  be possible to isolate a 
subs tance  or subs tances  f rom the  lympho id  t issue wi th  
the rapeu t i c  p roper t ies  of cor t icosteroids  and, hopefully,  

w i t h o u t  the  undes i rable  side effects  of these  hormones .  
This would also imply  t h a t  l ympho id  t issue represents  a 
t a rge t  organ in a l ypo tha l amus -an t e r io r  p i tu i ta ry-cor t ica l  
ad rena l - lymphopo ie t i c  t issue sys tem.  In  such a sys t em 

I T. F. DOUGHERTY, in Kinetics o/ Cellular ProliJeration (Grune- 
Stratton, NewYork 1959), p. 264. 

2 j .  H. HUMPHREY and R. G. WHITE, in Immunology, 2nd edn 
(F. A. Davis Co., Philadelphia 1964), p. 373. 
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the  cellular c o m p o n e n t s  of the  l ympho id  t issue would 
mos t  l ikely exercise a feedback  effect  on the  an te r ior  
p i tu i t a ry -cor t i ca l  adrena l  endocr ine  axis. 

In  t he  past ,  we have  p re sen ted  da t a  which  s u g g e s t e d  
t h a t  l ym pho id  t issue could in terfere  w i th  process  of 
immun iza t i on  and  hypersens i t i za t ion  a, 4. 

Assuming  a feedback  effect  of the  l ympho id  t issue on 
the  an te r ior  p i tu i t a ry  or the  cort ical  adrena l  gland, we 
s tudied  the  effect  of an aqueous  bovine  ex t r ac t  of lym-  

. phoid  t issue on p l a sma  cortisol  and  cor t icos terone (B) and  
the  u r inary  17-hydroxycor t icos te ro ids  and  17-ketosteroids 
in 33 rabb i t s  and  10 dogs. We  also s tudied  the  effect  of 
l y m p h  node ex t r ac t  in p l a sma  11-desoxycort isol  in ani- 
mals  under  t r e a t m e n t  w i th  me thopyrapone ,  in order  to  
assess the  effect  of l ympho id  t issue on the  an te r ior  
p i tu i t a ry  gland versus  cort ical  adrenals.  

Methods .  Beef mesente r ic  l y m p h  nodes  were r emo v ed  
wi th in  10 rain a f te r  t he  animals  have  been  killed and  
were preserved  in d ry  ice unt i l  the  t ime  of ex t rac t ion .  The 
r ema indure  of the  procedure  was  carr ied out  in a cold 
room a t  a t e m p e r a t u r e  of 0-5~ E x t r a n e o u s  mater ia l ,  
f ibrous t issue and fat,  were careful ly dissected f rom the  
nodes.  The l y m p h  nodes were  then  passed  t h rou g h  a 
m e a t  grinder.  The ground  mater ia l  was  ex t rac ted  wi th  
5 volumes  of 0.152Vf NaC1 by  using gent le  agi ta t ion.  This 
suspension was  homogen ized  in an o rd ina ry  ~Waring 
Blender  a t  10,000 r p m  for 5 min.  The p H  of the  suspen-  
sion, which  var ied  be tween  5 and 6.7, was ad jus ted  to  
7.4 by  adding  an appropr i a t e  vo lume of normal  NaHCO v 
The ex t r ac t  was t h e n  s tored  in the  cold room for 1 h. 
Then  it was f i l tered t h rough  a series of fi l ters in t he  fol- 
lowing order :  cheese cloths,  W h a t m a n  unwashed  Fi l ter  
Paper ,  No. 1 and  No. 3, and  Seitz bac ter ia l  filter. The 
l y m p h  node ex t r ac t  was steri le by  bacter ia l  cul ture  
me thods  and  could be used parentera l ly .  A sterile bovine  
k idney  ex t r ac t  was  m a d e  by  the  same m e t h o d  and  was 
subs t i t u t ed  for t h e  l y m p h  node  ex t r ac t  in the  contro l  
studies.  

E igh teen  rabbi ts ,  averaging 2.5 kg, were used to s tudy  
the  effect  of l y m p h  node ex t r ac t  on the  u r ina ry  17- 
hydroxycor t i co ids .  In  8 of these  animals  17-ketosteroids 
were also de te rmined .  The ur inary  17-hydroxycor t ic0ids  
and  17-ketosteroids were de t e rmined  in a 72-h urine 
spec imen  collected before and  in a 72-h urine spec imen 
collected while an imals  were under  t r e a t m e n t  w i th  l y m p h  
node  ext rac t .  The t r e a t m e n t  consis ted of 3 ml  ex t r ac t  
given i.m. a t  4 h intervals .  These hormones  were deter-  
mined  by  the  PORTER and  SIEBER m e t h o d  5. 

The effect  of the  l y m p h  node  ex t r ac t  on p lasma  cort isol  
and cor t icos terone (B) was s tud ied  on 15 r abb i t s  averaging 
2.5 kg. P l a sma  cort isol  and cor t icosterone (B) were deter-  
mined  before and  at  the  end of a 3 day  t r e a t m e n t  wi th  
l y m p h  node ex t r ac t  6. The t r e a t m e n t  consis ted of 3 ml  
aqueous l y m p h  node  ex t r ac t  given i.m. a t  4 h in tervals .  

P l a sma  cort isol  was  also s tudied  in 5 dogs t r ea t ed  wi th  
l y m p h  node  ex t rac t ,  and  in a n o t h e r  5 dogs used as 
controls ,  in which  k idney  ex t r ac t  was  subs t i t u t ed  for 
l y m p h  node ex t rac t .  The dogs weighed be tween  10 and 
12 kg. The t r e a t m e n t  cons is ted  of 10 ml  aqueous solut ion 
of l y m p h  node  ex t r ac t  or k idney  ext rac t ,  g iven i.m. every  
4 h for 3 days.  P l a sma  cortisol  was de t e rmined  at  08.00 
on day  one, before  t r e a t m e n t  wi th  l y m p h  node or k idney  
ext rac t ,  and  at  12.00 and 18.00 on the  same day, 
t r e a t m e n t  was s tar ted .  I t  was again t e s t ed  at  8.00 
on the  second and  th i rd  day  while the  animals  were unde r  
t r e a t m e n t  w i th  l y m p h  node  ex t r ac t  or k idney  ext rac t .  

Me thopy rapone  inhib i t s  11-/~-hydroxylase in t he  cortico- 
adrenals.  As a resul t  of th is  inhibi t ion,  p la sma  cortisol  
decreases. Decreased p lasma  cortisol level d iminishes  the  
inh ib i to ry  effect  of th is  ho rmone  on ACTH ; consequen t ly  

p l a sma  ACTH level increases causing an overs t imula t ion  
of cort ical  adrenals .  This  leads to overp roduc t ion  of 
adrena l  cort ical  ho rmones  in the  form of 17-ketogenie 
steroids,  17-ketosteroids,  17-hydroxycor t icos tero ids  and 
l l -deoxycor t i cos t e ro ids .  The p l a sma  l l -deoxycor t i co -  
s teroid  de t e rmina t i on  ~-0 provides  the  bes t  index of the  
effect  of the  m e t h o p y r a p o n e  on l l - f l -hydroxylase .  The 
effect  of m e t h o p y r a p o n e  on p lasma  l l -deoxycor t ico ids  
w i th  and  w i t h o u t  the  in ter ference  of l y m p h  node ex t rac t  
indicate  the  si te of an even tua l  inh ib i to ry  effect  of lym- 
pho id  t issue on the  an te r ior  p i tu i ta ry-cor t ica l  adrenal  
endocr ine  sys tem.  This effect  was s tud ied  in 5 dogs, 
averaging 10-12kg ;  5 o ther  dogs were used as controls,  
in which  k idney  ex t r ac t  was subs t i t u t ed  for l y m p h  node 
ex t rac t .  Me th0pyrapone  was given orally, 500 mg  every 
4 h for 3 days.  L y m p h  node  ex t rac t  and  k idney  ex t rac t  
were s t a r t ed  24 h la ter  and were given i.m., 10 ml  a t  
4 h in tervals  for 48 h. P l a s ma  cortisol was  de te rmined  in 
b lood spec imens  t aken  before t r e a t m e n t  wi th  metho-  
pyrapone ,  12 and  24 h af ter  th is  t r e a t m e n t  was s tar ted ,  
and  every  6 h dur ing  the  f irs t  day  of t r e a t m e n t  wi th  
b o t h  m e t h o p y r a p o n e  and  l y m p h  node  ex t r ac t  or k idney  
ex t rac t .  A last  blood specimen was t aken  24 h a f te r  the  
beginning  of th is  t r e a t m e n t .  

Resu l t s .  There  was a co n s t an t  and s ignif icant  decrease 
in t he  p l a sma  cort isol  and cor t icos terone  (B, Table  I) 
levels in 14/15 rabbi ts ,  and  there  was a marked  decrease 
in t he  ur inary  17-hydroxycor t icoids  in all 18 rabb i t s  and 
the  17-ketosteroids in 6/8 animals  (Tab l e I I )  a f ter  a 3 

Table I. Effects of a 3-day treatment period with lymph node 
extract on plasma cortisol and eortieosterone (B) in meg/100 ml 

Rabbit Cortisol (meg) Corticosterone (mcg) 

Before After Before After 

1 2.02 less 0.12 76.0 18.3 
2 0.88 less 0.12 102.0 22.5 
3 1.15 less 0.12 78.0 58.2 
4 1.83 0.32 73.0 30.0 
5 2.11 2.06 89.0 86.0 
6 0.96 less 0.12 112.0 26.0 
7 1.76 0.32 92.0 30.0 
8 2.06 less 0.12 86.0 22.0 
9 2.15 less 0.12 104.0 48.0 

10 1.88 less 0.12 76.0 20.0 
11 1.54 less 0.12 98.0 52.5 
12 2.00 0.64 120.0 64.5 
13 1.68 less 0.12 112.0 24.0 
14 2.25 less 0.12 92.0 42.0 
15 1.95 0.30 116.0 48.0 

3 N. RADOtU, R. W. LONG, G. DUBOFF, J. VASQUEZ and P. L. WOLF, 
J. Reticuloendothelial Soc. 2, 199 (1965). 

4 N. RADOIU, P. L. WOLF, F. A. ZYDECK, E. T. KONNO, J. JANICE 
and E. VoN DER MUEHLL, Experientia 2d, 719 (1968). 

5 C. C. PORTER and R. H. SIEBER, J. biol. Chem. 185, 201 (1950). 
6 M. A. STOCK~AN, Assay o] Corticoslerone and Cortisol in Human 

Plasma, J. Endocr. 26, 4 (1963). 
W. J. HENKE, R. P. DoE and M. E. JACOBSON, J. clin. endoc. 
Metab. 20, 1527 (1960). 
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Table II. Effects of a 3-day treatment period with lymph node 
extract on urinary 17-hydroxycorticoid and 17-ketosteroid excretion 
in mg/72 h 

Table IV. Plasma compound S in dogs treated with methopyrapone 
and lymph node extract or kidney extract (meg/100 nil) 

Rabbit 17-Hydroxyeorticoid (mg) 17-Ketosteroid (mg) Treatment 

Before After Before After 

Day (time) Dogs 

1 2 3 4 5 

1 1.98 0.71 
2 0.56 0.10 
3 0.71 0.38 
4 1.47 0.86 
5 0.96 0.18 
6 5.04 0.00 
7 1.38 0.00 
8 1.65 0.00 
9 0.26 0.00 

10 0.15 0.00 
11 0.90 0.30 
12 0.30 0.06 
13 0.40 0.20 
14 0.70 0.40 
15 0.50 0.09 
16 2.10 0.00 
17 1.10 0.00 
18 0.90 0.40 

0.90 0.10 Methopyrapone 
0.90 n.s. 
0.50 0.30 
0.70 0.30 Methopylone 
0.40 0.10 and lymph node 
1.20 2.20 extract 
0.50 0.30 
0.90 0.80 

1 08.00 11.7 14.6 19.0 16.0 6.9 
20.00 22.8 14.4 12.0 24.0 9.8 

2 08.00 32.5 16.5 24.7 25.0 33.0 
14.00 5.8 10.2 2.9 20.0 4.6 
20.00 11.6 10.7 4.5 18.0 34.5 

3 08.00 11.2 12.6 4.6 11.0 34.5 

Methopyrapone 1 08.00 3.1 4.9 12.6 9.8 10.8 
20.00 11.9 J2.7 16.5 3.4 28.1 

Methopyrapone 2 08.00 24.4 13.4 21.3 14.2 23.0 
and kidney extract 14.00 18.4 11.2 19.7 14.7 30.0 

20.00 17.2 12.1 15.8 12.9 29.0 

3 08.00 18.1 10.6 16.2 12.9 28.0 

d a y  t r e a t m e n t  w i t h  l y m p h  node  ex t r ac t .  P l a s m a  cor t i so l  
level  fell in 4/5 dogs  t r e a t e d  w i t h  l y m p h  node  ex t r ac t .  
W i t h  one  excep t ion ,  these  f i nd ings  were  n o t  seen in t h e  
con t ro l  a n i m a l s  in w h i c h  k i d n e y  e x t r a c t  w a s  s u b s t i t u t e d  
for  l y m p h  node  e x t r a c t  (Table  I I I ) .  I n  t h e  2 g r o u p s  of 
dogs  t r e a t e d  w i t h  m e t h o p y r a p o n e  and  l y m p h  node  e x t r a c t  
or  k i d n e y  ex t r ac t ,  t he r e  w a s  a c o n s t a n t  r ise  in t h e  p l a s m a  
t e t r a h y d r o - l l - d e o x y - c o r t i s o l  ( C o m p o u n d  S) as  expec ted ,  
d u r i n g  t r e a t m e n t s  w i t h  m e t h o p y r a p o n e .  W h e n  l y m p h  
node  e x t r a c t  w a s  a d d e d  to  t h e  m e t h o p y r a p o n e  t r e a t m e n t ,  
p l a s m a  t e t r a h y d r o - 1 1 - d e o x y - c o r t i s o l  fell in 4/5 dogs  be low 
the  levels  seen d u r i n g  t r e a t m e n t  w i t h  m e t h o p y r a p o n e  
alone.  T h e s e  r e su l t s  could  n o t  be d u p l i c a t e d  in t he  ani-  
ma l s  t r e a t e d  w i t h  m e t h o p y r a p o n e  a n d  k i d n e y  ex t r ac t ,  
excep t  for  1 a n i m a l  (Table  IV) .  

Discussion. T h e  r e su l t s  of t he se  e x p e r i n l e n t s  s u g g e s t  a 
f e edback  effect  of l y m p h o i d  t i s sue  on  t h e  a n t e r i o r  

p i t u i t a r y  cor t ica l  a d r e n a l  e n d o c r i n e  axis .  W h e t h e r  t i le 
i n h i b i t o r y  effect  of t he  l y m p h o i d  t i s sue  af fec ts  t h e  
p i t u i t a r y  or  the  a d r e n a l s  is n o t  a b s o l u t e l y  clear.  T h e  
e x p e r i m e n t s  in w h i c h  a n i m a l s  were  t r e a t e d  w i t h  l y m p h  
node  e x t r a c t  whi le  u n d e r  m e t h o p y r a p o n e  s t i m u l a t i o n ,  
s eem to  ind ica te  t h a t  t h e  s i te  of l y m p h o i d  t i s sue  inh ib i -  
t i on  is p r o b a b l y  in t h e  p i t u i t a r y .  

D a t a  o b t a i n e d  f ron l  t he se  e x p e r i m e n t s  also i nd i ca t e  
t h a t  l y m p h o i d  t i s sue  could  r e p r e s e n t  a t a r g e t  g l and  in 
a h y p o t h a l a m u s - a n t e r i o r  p i t u i t a r y - c o r t i c a l  a d r e n a l s - l y m -  
p h o p o i e t i c  s y s t e m ;  a n d  it m i g h t  be  poss ib le  t h a t  s o m e  
of  t he  t h e r a p e u t i c  ef fec ts  a t t r i b u t e d  to  A C T H  a n d  cor t ico-  
s t e ro ids  are, in fact ,  due  to  s o m e  of t he  cel lu lar  c o m p o -  
n e n t s  of t h e  l y m p h o i d  t i ssue .  I t  is t h e r e f o r e  conce ivab le  
t h a t  one  m i g h t  be  ab le  to  i sola te  a s u b s t a n c e  or  s u b s t a n c e s  
of th i s  t i s sue  w i t h  t h e r a p e u t i c  p r o p e r t i e s  a n d  w i t h o u t  t h e  
u n d e s i r a b l e  ef fec ts  of t h e  co r t i cos t e ro ids  ~0, 11. 

Table III .  Plasma cortisol in dogs treated with lymph node extract 
and kidney extract (meg/100 ml) 

Extract Day (time) Dogs 

1 2 3 4 5 

I,ynlph 
node extract 

Kidney extract 

1 08.00 26.9 22.2 5.0 2.2 6.0 
14.00 16.1 16.6 5.6 1.1 1.6 
20.00 14.4 3.0 4.5 0.6 7.1 

2 08.00 7.2 7.7 1.0 1.0 13.8 

3 08.00 4.4 8.3 2.8 1.2 13.3 

1 08.00 6.1 17.5 22.2 10.6 2.1 
14.00 13.3 14.0 20.0 13.9 2.3 
20.00 9.5 8.0 7.8 8.8 1.8 

2 08.00 7.2 12.2 5.6 10.1 2.8 

3 08.00 7.2 19.4 11.2 8.8 2.5 

Rdsumd. Les r 6 s u l t a t s  o b t e n u s  i n d i q u e r a i e n t  une  rela-  
t i on  6 t ro i te  en t r e  le t i s su  l y m p h a t i q u e  et  les g l andes  endo-  
cr ines,  l ' h y p o p h y s e  et  les co r t i cosur r6na les .  Les  a u t e u r s  
s u g g 6 r e n t  la poss ib i l i td  d ' u n  s y s t 6 m e  endocr ina i re ,  c o m -  
p r e n a n t  l ' h y p o t h a l a m u s ,  l ' h y p o p h y s e ,  les s u r r 6 n a l e s  et  le 
t i s su  l y m p h a t i q u e .  
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