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regula t ion processes on the  niveau of the  forebra in  m a y  be 
inf luenced by  ho rmones  3, 6. 

Zusammen/assung .  Intramuskul~Lre In j ek t i onen  von  
Schafpro lak t in  in iimmobilisierte Lepomis  gibosus und  

Astronotus  ocellatus verSmdern die elektr ische Aktivi tXt  
yon  Vorde rh i rnneuronen ;  niedrige Dosen steigern,  hohe  
h e m m e n  sic. Ti lap ia  leucosticta und  Carassius auratus 
gibelio reagieren nur  mi t  geringer  kont inuier l icher  Akt i -  
vierung.  
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C O G I T A T I O N E S  

Hormones, Thymus and Lymphocyte Functions 

The func t ion  of the  t h y m u s  for the  d e v e l o p m e n t  of t he  
immunologica l  sys t em is now well es tabl ished.  Recen t  
work  has  p roved  t h a t  the  t h y m u s  is under  ho rmo n a l  
cont ro l  1-6 and  evidence has  been  p rov ided  t h a t  the  
t h y m u s  m a y  act  as an endocr ine  g land and t he r eb y  
influence o the r  endocr ine  g lands  ~, s W i t h  bu t  few excep-  
t ions  the  t h y m u s - d e r i v e d  l y m p h o c y t e s  (T- lymphocytes)  
have  thus  far been  inves t iga ted  a lmos t  ent i re ly  wi th  
respec t  to the i r  immunologica l  funct ions.  A major  t h e m e  
of th is  comm un ica t i on  is t h a t  T - lymphocy t e s  are the  
cellular end -p roduc t  of h o r m o n e s - t h y m u s  in te r re la t ion  
and  have  i m p o r t a n t  funct ions  qui te  apa r t  f rom those  
famil iar  to the  immunologis t .  This  v iew is suppor t ed  by  
numerous  f indings  on the  var ious  was t ing  synd romes  
whose ae t iopa thogenes i s  and  s y m p t o m a t o l o g y  serve as 
models  for th is  thesis.  In  essence it is p roposed  t h a t  
was t ing  synd romes  express  the  i n t ima t e  in ter re la t ion  
be tween  the  d e v e l o p m e n t  of l y m p h a t i c  t issue func t ion  
and  the  endocrinological  sys t em and  t h a t  t he  l y m p h o c y t e s  
der iv ing f rom th is  in te rac t ion  are mult i /unct ional ,  since 
t h e y  can p r e v e n t  the  complex  s y m p t o m a t o l o g y  of cer ta in  
was t ing  syndromes  (see Table  I and  II).  

The t e r m  'mul t i func t iona l  l y m p h o c y t e '  is used to  refer  
to b o t h  classical immunologica l  funct ions  of T - lymph-  
ocytes  and  the i r  pa r t i c ipa t ion  in o ther  less well def ined 
homeos ta t i c  control, mechanisms .  I t  is en t i re ly  possible  
t h a t  these  funct ions  measurab le  b y  o ther  t h a n  immu n o -  
logical pa r ame te r s  involve the  same under ly ing  mechan i sms  
as t he  immunolog ic  ones and  m a y  even be pe r fo rmed  by  
the  same l y m p h o c y t e s  ~5. In  w h a t  way  such ' n o n i m m u n o -  
logical '  funct ions  of l y m p h o c y t e s  should  be exer ted  is no t  
p resen t ly  clear. One poss ib i l i ty  is t h a t  l y m p h o c y t e s  have  
a ' t r ephocy t i c '  func*:ion ~0. The exis tence of t issue specific 
factors  p roduced  b y  l ympho id  cells and  the i r  s ignificance 
in morphos ta s i s  has  been  p roposed  by  BURWELL 11. 
A n o t h e r  cons idera t ion  is t h a t  lympl lokines  m a y  be set  
free upon  s t imula t ion  of T - lymphocy t e s  by  cer ta in  t issue 
cells and  in t u r n  inf luence cells of var ious  organs.  I t  
seems to  us t h a t  a s t r ic t ly  immunologica l  approach  to  the  
T - lymphocy te -de r ived  media to rs  migh t  p rove  to  be a too 
l imi t ing  v iew of l y m p h o c y t e  funct ion.  

Wast ing  syndromes as models ]or abnormal thymus-  
endocrine glands interrelation. In  es tabl i sh ing  the  impor t -  
ance of t he  t h y m u s  m u c h  in fo rmat ion  has been  ob ta ined  
th rough  s t u d y  of t he  defici ts  p roduced  b y  neona ta l  

t h y m e c t o m y  in rodents ,  including the  was t ing  syndrome,  
impa i red  ce l l -media ted  i m m u n i t y  and  to  a lesser ex t en t  
reduced  humora l  i m m u n e  responses.  The 'was t ing '  or 
' r un t ing '  s y n d r o m e  occurring in some s t ra ins  of mice and  
in o the r  species af ter  neona ta l  t h y m e c t o m y  has been 
reviewed at  l eng th  16-31. The prevai l ing  view is t h a t  in 
neona ta l ly  t h y m e c t o m i z e d  mice th is  s y n d r o m e  is the  
resul t  of immunologica l  impa i rmen t .  Studies  pe r fo rmed  
in neona ta l ly  t h y m e c t o m i z e d  mice born  and  bred  in germ- 
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free conditions have suggested that pathogen and non- 
pathogen viral and bacterial flora in these animals 
strongly influence the onset and course of the wasting 
syndrome ~-8~. 

Our approach to the aetiopathogenetic identification 
of wasting syndromes is based on recent evidence that 
hormones regulate and control the development and the 
differentiation of the immunolymphatic system ~-6, 3~, 3~-~7 
and that the thymus acts on other endocrine glands 7, s, 82 
Accordingly it is proposed to elucidate and correlate the 
different and often apparently unrelated aetiopathogenetic 
causes of the wasting syndromes and view them in their 
broader biological context. BILLINOHAM 33, in his com- 
prehensive analysis of the graft-versus-host reaction, has 
explored this problem most succinctly. 

Table I. Symptomatology and pathological alterations in wasting 
syndromes 

Pathological alterations References 

Inhibition and progressive decrease 
of body grow}h 

Thinness of the skim. Epidermal 
changes 

Lack of subcutaneous fat (panni- 
culus adiposus) 

Length of ears and tail 

Mierosplancnia and microsomia 

Ruffled, juvenile-type hair 

Reduction in number and size of 
hepatic cells 

Foci of necrosis in the liver andj 
or spleen 

Hemorrhagic diarrhea 

Atrophy of the thymus (in nonthy- 
mectomized animals) and of peri- 
pheral lymphoid organs. Lympho- 
penia in peripheral blood 

Osseal alterations 

Hunched posture or kyphosis (de- 
riving from incomplete develop- 
ment or malformation of the verte- 
brae) 

Degranulation of acidophilie cells 
in the hypophysis 

Bone marrow atrophy and focal 
necrosis 

Microeytic anaemia 

Different sex incidence 

Sterility of males or of females, 
ovarian dysgenesia 

Atrophy of thyroid gland 

Alterations of adrenaI cortex 

3-5, 7, 16-19, 34-39, 41, 44, 47, 
55-58, 64, 65 

3, 4, 7, 15, 18, 19, 33, 41, 47, 
55-57, 64, 65 

3, 4, 7, 18, 19, 33, 34, 36, 38, 
55-58, 64, 65 

4, 7, 36, 41 

4, 7, 36, 38, 39, 41, 47 

3, 4, 16-19, 34, 36, 38~0, 55-57 

38 

18, 19, 25, 33, 38, 39, 58 

16-19, 33, 34, 38, 39, 55 57 

3, 4, 7, 16-19, 33, 34-36, 38, 39, 
55, 56-58, 64, 65 

3, 4, 19, 33, 36, 41, 48-51, 57 

3, 4, 7, 34, 37, 41, 57 

5, 7, 32, 34, 66 

3, 4, 7, 33, 39 

4, 33, 39, 57 

42, 43, 57 

4, 38, 41, 44, 64 

4, 7, 38, 41, 62, 63 

7,8 

Lack of appearance of secondary 4, 38, 41, 64 
sex characters in males, submaxil- 
lary gland and kidney fail to de- 
veIop, spermatogenesis is incom- 
plete 

Table II. Types of wasting syndromes 

References 

a) Wasting syndromes with no evident direct participation of endocrine 
factors 

Secondary disease after radiation 45 
Salmonella typhimurium infection 46 
Vaccine-induced wasting syndrome 47 
Virus-induced wasting syndrome 52 
Wasting disease induced by heterologous anti-thymo- 
cyte serum 53, 54 
Homologous disease or runting disease 33 

Wasting syndromes with evident direct participation o/ endocrine 
factors 
Hydrocortisone-induced wasting disease 3, 55, 56 
Testosterone-induced wasting disease 57 
Wasting disease induced by estrogens 58 

Wasting syndromes with possible participation of endocrine factors 

Wasting disease induced by heterologous anti-lym- 
phocyte serum 59 
Wasting disease after neonatal thymectomy 16-19 
Wasting of thymusless 'nude' mice 7, 8, 64, 65 
Ageing 15,60, 61, 68 
Malnutrition and stress 51, 57 

Wasting syndromes induced by interruption of endocrine-thymus re- 
lationship during ontogenic formation of the immunolymphatic system 
Age-dependent wasting disease after injection of he- 
terologous anti-hypophysis serum in young adult 
mice 1, 2, 34, 37 
Age-dependent wasting disease after in/ection of anti- 
somatotropic hormone serum into young adult mice 1, 35, 37, 67 
Hypopituitary dwarfism or post-hypophysectomy 
syndrome 4, 15, 36, 37, 41 
Experimental diabetes (alloxan induced or following 
pancreatectomy) 63 
Age-dependent wasting disease following abolition or 
inhibition of thyroid function in newborn or young 
adult mice (treatment with 131I, propyl-thioCuracil or 
anti-thyrotropic hormone serum) 63 

b) 

d) 
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Our approach  to  classify and  u n d e r s t a n d  the  was t ing  
synd romes  involves  several  a s sumpt ions  : 1. the  t h y m u s  is 
involved in all k inds  of was t ing  disease, e i ther  p r imar i ly  
or a t  la ter  s tages of the i r  deve lopmen t ;  2. t he  var ious ly  
induced endocr ine  d i s tu rbances  lead to  a l te ra t ion  in 
t h y m u s  ac t iv i ty  and to  a defici t  in the  fo rmat ion  of 
h o r m o n e - d e p e n d e n t  t h y m u s - d e r i v e d  l y m p h o c y t e s ;  3. 
d i s tu rbance  of t he  endocr ine  func t ion  of the  t h y m u s  
dur ing ear ly  on togeny  leads to  a d i s tu rbed  func t ion  of 
o the r  endocr ine  glands  resul t ing  in a q u a n t i t a t i v e  and  
qua l i ta t ive  defici t  in the  mature ,  mul t i func t iona l  t hymu s -  
der ived l y m p h o c y t e s  w i th  consequen t  express ion  as 
was t ing  syndromes .  

Symptomatology and pathological alterations in wasting 
syndromes. A n u m b e r  of de r angemen t s  in was t ing  syn- 
d romes  which  are e i ther  na tu ra l ly  occurr ing or can even 
be expe r imen ta l l y  induced  by  var ious  me thods  have  been  
recorded.  Some of t he  mos t  f r equen t ly  observed al tera-  
t ions  are l isted in Table  I. 

I t  is n o t e w o r t h y  t h a t  i r respect ive  Of the  mode  of induc-  
tion, was t ing  syndromes  are charac te r ized  by  a r emarkab le  
s imi la r i ty  in the i r  overal l  mani fes ta t ions .  Fu r the rmore ,  it  
seems to  us ha rd ly  coincidenta l  t h a t  mos t  of these  ve ry  
same s t i gm a ta  are also seen in t he  h y p o p i t u i t a r y  dwar f  
mouse4,15, a~, ~, in t hymus le s s  nude  mice v,s and in the  
var ious  stages of the  p o s t - h y p o p h y s e c t o m y  synd rome  in 
m a m m a l s  41. 

Some of these  effects  such as degranu la t ion  of acido- 
phil ic cells in t he  an te r ior  p i t u i t a ry  gland, l y m p h a t i c  
aplas ia  a.o. can also be found in a p p a r e n t l y  normal  
animalsS,82,34,66; th i s  could be v iewed as presaging 
even tua l  emergence  of the  full syndrome.  

Types o[ wasting syndromes. A m o n g  the  d i f fe rent  
was t ing  synd romes  are a) those  which  a p p a r e n t l y  do no t  
d i rec t ly  involve the  endocr ine  sys tem,  b) those  which  are 
def in i te ly  p roduced  by  exposure  to various hormones ,  
c) those  where  pa r t i c ipa t ion  of endocr ine  factors  is suspect-  
ed, d) those  induced  by  in t e r rup t ion  of the  t h y m u s -  
endocr ine  glands  relat ion.  

The c o m m o n  fea ture  of the  was t ing  syndromes  l is ted 
in Table  I I  is an i n v o l v m e n t  of the  t h y m u s  and t h y m u s -  
d e p e n d e n t  l ympho id  tissues, a po in t  t h a t  is fea tured  in 
our thesis  t h a t  t he  ontogenic  d e v e l o p m e n t  of t h y m u s  and 
the  endocr ine  sys t em are i n t e rdependen t .  

Non-immunological implications o/ wasting and runting 
in mice. F r o m  Table  I and II  there  is thus  evidence t h a t  
m a n y  s y m p t o m s ,  a l te ra t ions  of funct ions  and pathological  
changes  in ' run t ing '  or 'was t ing '  animals  are no t  d i rec t ly  
d e p e n d e n t  on impa i red  immunologica l  funct ion.  I t  is 
also a p p a r e n t  t h a t  m a n y  of these  s y m p t o m s  are mani fes ta -  
t ions  of endocr ine  a l te ra t ions  in the  animals  before and 
af ter  the  onset  of t he  was t ing  syndrome.  Indeed  the re  is 
hard ly  any  facet  of was t ing  in roden t s  which  is no t  
equal ly  in te rp re tab le  as an a l te ra t ion  in endocr ine  func- 
t ions  ~, 7, 36, ~7, 40, 41, 6~ 

Accordingly  it seems to us curious t h a t  infect ious 
processes have  been given m u c h  more  p rominence  t h a n  
endocr ine  d i s tu rbances  as the  p r ima ry  cause of some 
was t ing  syndromes .  T h a t  bac te r ia  and  viruses par t i c ipa te  
in inducing the  onset,  increasing the  incidence,  speeding  
the  course and render ing  more  mani fes t  t he  typ ica l  symp-  
toms  of some was t ing  syndromes  is no t  in doubt .  However ,  
in our view, ne i ther  infect ious processes nor  immuno-  
def iciency s ta tes  or the i r  combina t ion  need be the  p r i m a r y  
cause of was t ing  syndromes .  The a p p a r e n t l y  logical 
dependence  of was t ing  syndromes  on immunodef ic i ency  
is based on the  p reven t ion  of the  was t ing  s y n d r o m e  of 
neona ta l ly  t h y m e c t o m i z e d  mice under  germfree  condi-  
t ion 2~,3~ and  on i ts  p reven t ion  by  l y m p h o c y t e s  under  
convent iona l  condi t ions .  This is in our v iew an over- 

s impl i f ica t ion based on cons idera t ion  of one pa rame te r  
only  i.e. the  classical i m m u n e  funct ion  of t he  l ymphocy te .  
To p rove  th is  one should be able to show t h a t  p reven t ion  
of these  syndromes  by  t r e a t m e n t  w i th  per iphera l  l ympho-  
cytes  is d e p e n d e n t  only  on the i r  func t ion  as an t i b o d y  
producers  or as effector  cells in ce l l -media ted  immun i ty .  
Consequent ly  the  concept  t h a t  w as t i n g  syndromes  derive 
or iginal ly  f rom spread ing  of bacter ia l  or viral  infect ious 
processes in animals  wi th  a def ic ient  immunologica l  
res is tance  only, is considered by  us as too l imi t ing  and 
nar row an in t e rp re t a t i on  as would be the  suggest ion t h a t  
the  was t ing  s y n d ro me  is p rovoked  by  bacter ia l  tox ins  29, a0. 
Bac te r ia  and viruses would however  be capable  of am- 
pli/ying or even being a d e t e r m i n a n t  in reveal ing a pre- 
existing def ic iency in the  l y mp h o i d  tissue. Al though  
i m p a i r m e n t  of immunologica l  funct ions,  such as def ic iency 
in a n t i b o d y  p roduc t ion  to cer ta in  ant igens  or impa i red  
cellular immun i ty ,  has  been es tab l i shed  in some of the  
expe r imen ta l  sys tems  used to induce a was t ing  syndrome,  
the  ex t r eme  var iab i l i ty  of the  i m m u n e  capac i ty  among  the  
d i f fe rent  species and  even the  s t ra in  differences in the  same 
species suggest  t h a t  the  immunologica l  def ic iency in the  
d i f fe rent  expe r imen ta l  condi t ions  for t he  d e v e l o p m e n t  of 
a was t ing  s y n d r o m e  is no t  t he  major  de t e rmin ing  factor  
for its induct ion.  Therefore  t he  p reven t ion  of dea th  of 
neona ta l ly  t h y m e c t o m i z e d  mice raised in germfree  condi- 
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t ions does not  suffice to suppor t  the  concept  of presence 
of immunodef ic iency  only in the thymec tomized  mice. 
We  suggest t ha t  the  cause of wast ing is the  var iously  
induced disfunction of the  t hymus  in a cri t ical  period of 
its hormone-dependent  deve lopment  or when it  exerts  i ts 
endocrine funct ion on other  endocrine glands, which 
leads to immunological ,  endocrine and other  deficits 
(see Table  I and II).  

Do wasting diseases involve alteration of the /eed-back 
hormonal control on the thymus ? The involut ion  of t h y m u s  
and thymus -dependen t  lymphoid  tissue is a character is t ic  
of wast ing syndromes.  W h a t e v e r  the  cause for a disturb-  
ance of t hymus  function,  be i t  r emova l  of the  neonata l  
t h y m u s  or its destruct ion,  involut ion  or a t rophy  at  a 
cer ta in  stage of its growth and differentiat ion,  such altera- 
t ion of the  t hymus  ei ther  precedes or accompanies  the  
deve lopment  o f  the  wast ing disease. Accordingly i t  is 
proposed t h a t  a basic prerequisi te  for appearance  of a 
wast ing syndrome is an a t t ack  against  t h y m u s  integri ty,  
growth,  di f ferent ia t ion and funct ion dur ing its hormone-  
dependent  development .  Correspondingly the  difference 
in the  occurrence of the  wast ing syndromes in the  different  
species would thus  be dependent  on tile clearly established 
d is t inc t ive  species-specific character  of ontogenic devel- 
opmen t  of the  thymus.  I t  would of course be impor t an t  to 
know whether  the  appearance  or course of the  syndrome 
is di rect ly  dependent  on the  loss of t hymus  function.  I t  is, 
however,  diff icult  to envisage t h a t  all the  var ious symp-  
toms of the  wast ing syndromes should be solely dependen t  
on the  abolished t h y m u s  function. Ra the r  it  seems to us 
l ikely tha t  the  dest ruct ion of the t h y m u s  funct ion has 
itself p rovoked  a wider  and more complex  a l tera t ion  due 
to a d isrupt ion of the thymus-endocr ine  glands relat ion-  
ship in ontogeny.  Among  the  ever  widening repercussions 
of these events  there  ensues a lack of format ion  of mature  
mul t i func t iona l  T- lymphoeytes  der iving f rom the  missing 
deve lopmenta l  effects of hormones on thymocytes .  
Expe r imen t a l  evidence for the  above proposi t ions derives 
f rom the  demons t ra t ion  tha t  m a n y  of the  wast ing or 
run t ing  syndromes,  enumera ted  in Table  II ,  can easily be 
produced by  t r e a t m e n t  wi th  some hormones or by  
interfer ing wi th  hormona l  ac t iv i ty  provided  the  hormone-  
dependent  a t t ack  on the  t h y m u s  is exer ted wi th  crit ical  
moda l i ty  of t ime  and dose 1,~,a~,37,53,55,57,Ss,6~,~. Our 
findings on the  effect of neonata l  t h y m e c t o m y  on t i le 
hypophys is  in mice a4, ~G confirmed by  electron microscopy 
studies in neona ta l ly  thymec tomized  convent ional  or 
germ-free mice 5,82, those on the  effect of an t i -p i tu i t a ry  
serum and ant i - somato t ropic  hormone serum in micea~,as, r 
and of somato t ropic  hormone  on recons t i tu t ion  of dwarf  
mice 4,36 are judged t o  be exper imenta l  evidence for the  
re la t ionship  be tween neonata l  t h y m u s  and hormones~-~, 
a4-aT, 66, 6~. Also our recent  findings on adrenal  and thyro id  
a l tera t ions  in a thymic  nude mice 7,s suppor t  this conten- 
tion. 

Hormones  have  so far been main ly  considered as non- 
specific factors in immune  processes despite the  knowl- 
edge tha t  t hey  are among the  most  ancient  and complex  
po lypept ide  molecules appear ing in phylogeny.  I t  should 
no t  be surprising tha t  hormones  have  in evolut ion  acquired 
the  funct ion of control l ing such a sophist icated system as 
the  lymphoid  tissue. I t  is probable  tha t  funct ion and 
in terdependence  of endocrine and lymphoid  systems 
developed in a paral le l  fashion in phylogeny.  Thus some 
endocrinological  al terat ions,  as for example  the  precocious 
degranula t ion of acidophil ic cells in the  hypophysis  of 
neonata l ly  thymec tomized  wast ing or nonwasting,  con- 
vent ional  or germ-free mice, the  changes in the  adrenal  
cor tex  of a thymic  nude mice and other  symptoms  and 
a l tera t ions  migh t  express this l ink (see Table  I). 

Are  there 'nonimmunological '  funct ions of lymphocytes ? 
The mixed  heterogeneous celt popula t ion  of the  t h y m u s  
migh t  control  through its f inal  product ,  the  hormona l ly  
condi t ioned ma tu re  T- lymphocyte ,  a number  of o ther  
funct ions which have  l i t t le  or noth ing  to do direct ly  wi th  
classical immunologica l  reactions.  I t  has been shown15, 69-~a 
tha t  re ta rded  or impai red  skin and hair  growth and differ- 
ent iat ion,  a l te ra t ion  in bone growth, disfunct ion of endo- 
crine glands, delay or lack of sexual  matura t ion ,  deficiency 
of exocrine gland secretion in neona ta l ly  thymec tomized  
animals  can be p reven ted  by  supply of lymphocytes .  Thus 
exper imenta l  evidence exists of the  capaci ty  of these cells 
to influence physiological  processes of a nonimmunologica l  
character .  Whe the r  this involves  a direct  par t ic ipa t ion  of 
lymphocytes  or whether  it  is due to their  indirect  influence 
through t i le endocrine sys tem is unknown ~, s, 15. I t  there-  
fore seems ev iden t  t ha t  the  immunologica l  failure 
parallels  failure of o ther  funct ions in the  wast ing condi- 
t ion. On this basis i~c seems to us t h a t  the  immunologica l  
concept  of the  t hymus  as represent ing only a source of 
cells of significance for an t ibody  product ion  and cell- 
media ted  i m m u n i t y  is too narrow and m a y  well be mis- 
leading. However ,  in m a m m a l s  a morphological  or func- 
t ional  different ia t ion of lymphocytes  or thymus-der ived  
cells involved  in o ther  funct ions is not  ye t  possible. The 
dea th  of the  runt ing  mouse in homologous disease, of t i le 
neona ta l ly  t hymec tomized  mouse or the  hypop i tu i t a ry  
thymus-def ic ien t  dwarf  mouse and of the  thymusless  nude 
mouse m a y  in tile f inal  analysis be caused by infection. 
However ,  nobody  has proved tha t  in recons t i tu t ing  
neona ta l ly  thymec tomized  mice wi th  lymphoid  cells or 
p reven t ing  runt ing  in homologous disease wi th  syngeneic 
adul t  lymphocy tes  or producing i m m u n e  recovery  and 
prolonging life of dwarf  mice wi th  adul t  lymphocy tes  4,15, 
one is provid ing  only precursors of i m m u n e c o m p e t e n t  cells 
or mature  i m m u n o c o m p e t e n t  cells wi th  classical immune  
function. The more or less marked  immunologica l  defi- 
ciency occurr ing in the  wast ing syndromes we bel ieve to 
be only one expression of the  impa i rmen t  of funct ions 
provoked by  the  a t t ack  on the  t h y m u s  during its forma- 
t ion in the  period of its max ima l  hormone-dependent  
cellular ac t iv i ty  and while act ing itself as an endocrine 
gland. 

How can a nonimmunologica l  funct ion of lymphocytes  
be visual ized ? Several  concepts  have  been proposedg-l~. 
The recent  discoveries of mediators  of cel l -mediated 
immuni ty ,  produced by s t imula ted  T- lymphocy tes  and 
thei r  var ied  act ion on different  cell types  would of itself 
make  for a new more generalized in terpreta t ion.  Accord- 
ingly we propose t h a t  t issue ceils of m a n y  organs could 
in terac t  wi th  T- lymphocytes  which are the reby  s t imula ted  
to produce and release media tors  which s t imula te  tissue 
cells in their  immedia te  env i ronment  to ma tu re  and divide.  

Impl ica t ions  /or senescence. Several  immunologica l  
theories on the  ageing process have  been proposed and 
have  recent ly  been summar ized  by  WALFORD 6~ and 
BURNET *s. Immunolog ica l  6~ and endocrinological  as- 
pects  ~4 have  been considered separa te ly  in connect ion 
wi th  ageing, whereas the  der iva t ion  of a mul t i func t iona l  
l ymphocy te  f rom the  act ion of hormones  on t h y m u s  and 
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possibly on thymus-de r ived  lymphoid  cells has not  been 
repor ted  in the  l i terature.  We  concur  wi th  the  aformen;  
t ioned v iew t h a t  senescence should be regarded as a kind 
of p ro t rac ted  wast ing disease bu t  we assume tha t  in m a n y  
wast ing syndromes the  p r imary  cause for the progressive 
d iminu t ion  of the  avai lable  pool  of hormone-dependent ,  
mul t i func t iona l  thymus-de r ived  lymphocy tes  lies in ti le 
endocrine system. Example s  in suppor t  of this  v iew are 
the  different  wast ing or run t ing  syndromes,  the  hormona l ly  
deficient  short- l ived hypop i t u i t a ry  dwarf  mice whose life 
can be considerably  prolonged by  e i ther  hormone  t rea t -  
men t  or by  in jec t ion  of l y m p h  node lymphocy tes  xS, and 
the  shor t - l ived hormone-def ic ient  thymusless  'nude '  
mice 7,8. The  progressive deter ior ia t ion o f  this  hormone-  
lymphoid  cells re lat ionship seems even tua l ly  to be facilit-  
a ted  or  accelerated by m a n y  secondary  causes such as 
infection, stress, t r a u m a  and malnutr i t ion .  

Many of these accelera t ing  causes of senescence migh t  
derive f rom p rema tu re  des t ruct ion of hormone-sensi t ive  
t hymocy t e s  or t hymus-de r ived  lymphocy tes  by  hormones  
such as gonadot rophins  and adrenal  or gonadal  steroids. 
In  fact, in m a n y  condit ions of stress, bo th  emot iona l  and 
muscular,  the  levels of STH,  steroids and o ther  p i tu i t a ry  
t rophins  v a r y  grea t ly  75-s~. ThereIore in seeking to unrave l  
the  complex  process of ageing the  hormona l  factors 
regula t ing cells tu rnover  in the  t h y m u s  and in the  thymus-  
der ived tissues deserve special a t tent ion.  

Zusammen/assung. Es wird d~e Hypothese  vorgeschla-  
gen, dass T h y m u s - L y m p h o z y t e n  (T-Zellen) neben ihren 

klassischen immunologischen  Funk t ionen  wicht ige mul t i -  
funkt ionel le  hom6osta t i sche  Kont ro l l funkt ionen  ausiiben. 
StSrungen in der Beziehung zwischen dem endokr inen 
Sys tem und T h y m u s  ffihren zu Ausfal lerscheinungen und 
Altern.  
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P R O  L A B O R A T O R I O  

Automated Specimen Process ing for Electron Microscopy-  A New Apparatus 

While  a u t o m a t e d  specimen processing is avai lable  for 
paraff in  embedd ing  in l ight  microscopy,  plast ic  embedding  
for electron microscopy is stil l  carried out  manua l ly  in 
spite of the  fact  t ha t  e lectron microscopy is being in- 
creasingly appl ied to rout ine  (e.g. diagnostic) work and 
tha t  plast ic  embedding  is increasingly used also for l ight  
microscopy employ ing  0.1-1 micron- th ick  sections. 
Among  the  problems in au toma t ing  plast ic embedding  
are:  the  great  va r i e ty  of procedures,  the  small  size of the  
specimens, the  requi rements  for cleanliness, precision and 
reproducib i l i ty  of the  procedure,  the  incompat ib i l i ty  of 
some chemicals  wi th  machine  parts,  the  viscosi ty  and 
pre-polymer iza t ion  of the embedding  resins, etc. 

We  now present  a s imple  and compac t  appara tus  which 
au tomat i ca l ly  dehydra tes  and impregnates  up to 24 
specimens s imul taneous ly  wi th  up to 29 sequent ia l  
changes of 10 different  fluids. 

Description. The main  components  of the appara tus  
(Figure 1) are:  a r emovab le  suppor t  wi th  reservoir  flasks, 
silastic tubes closed by  e lec t romagnet icaI ly  dr iven  
gui l lo t ine- type  valves,  a 100 ml  po lypropylene  trough,  a 
moving  holder  wi th  24 disposable specimen baskets  
(Figure 2), a 5 1 conta iner  for disposed liquids, a pro- 
gramme-se lec t ing  panel  wi th  indicat ion l ights  (Figure 3), 
and an electric uni t  wi th  4 switches:  'Main' ,  'S ta r t ' ,  'S tep ' ,  
and 'Reset ' .  The  size of the  appara tus  (without  flask 
support)  is 31 X 35 x 40 cm, and its weight  is 20 kg. 

Mode of operation. W h e n  'Main '  and ' S t a r t '  are pushed, 
the  appara tus  fills 100 ml  fluid f rom any pre-selected 
flask into the  t rough,  moves  the  specimen baskets  up and 
down for a pre-selected t ime  period, then  stops the  mover  

ment ,  empt ies  the t rough and switches over  to the nex t  
step, which begins wi th  refil l ing the  t rough from the  same 
or another  flask. Up  to 29 such steps can be p rog rammed  
by  placing 2 pins for each step into the  p rogramme-  
select ing panel :  1 to de te rmine  the flask (A-K), and 1 to 
select the  t ime  period (0, 1, 2, 3, 5, 10, 15, 30, 45 or 60 rain 
per step). If  a t ime  posi t ion is left  w i thou t  a pin, the 
appara tus  operates  on this posi t ion unt i l  the  ' S tep '  switch 
is pushed. This enables the  appara tus  to operate  on one 
posi t ion for a longer period wi thou t  empty ing  the  t rough,  
e.g. overnight .  Thereby,  any evapora t ion  of fluid is 
compensated  by  au tomat i c  refil l ing f rom the  correspond-- 
ing flaski I n  addit ion,  the  'S tep '  switch can be pushed at  
any m o m e n t  in order to immed ia t e ly  e m p t y  the t rough 
and pass to the  nex t  step independent ly  of the  actual  
t ime  sett ing, whereas wi th  t i le 'Rese t '  swi tch the pro- 
g ramme can be in te r rup ted  at  any m o m e n t  by  proceeding 
direct ly  to the  ini t ial  zero position. 

Special [eatures. Self-cleaning of the  appara tus  is 
achieved af ter  t i le p r o g r a m m e  is finished and the  speci- 
mens are  t aken  ou t  by  s imply  adding some more steps, 
whereby  a resin solvent  or another  cleaner is to be  filled 
into some of the  flasks. A n y  of the  common  dehydra t ing  
fluids, resin solvents  and resins which are compat ib le  
wi th  silicone, teflon, polypropylene  and stainless steel can 
be used, e.g. water ,  buffers, aldehydes,  ethanol,  acetone,  
propylene  oxide, Epon,  etc. The  viscosi ty  of the fluids 
m a y  be as high as  tha t  of unpolymer ized  E p o n  resin and 
the  viscous fluids can be st i rred by  magnet ic  stirrers 
which are placed under  2 of the  flasks. Fluids are used 
only once and tile specimen baskets  are disposable. 


