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In  a p rev ious paper [11] i t  was rep o rted  t h a t  on  tre a tm e n t w ith  15 m g 
o f cortisone, ad m in is te red  in  2,5 mg doses on 6 occasions every o th e r  d ay , 
80 per cen t o f  ou r h o m o tran sp lan ts  of a d u lt th y ro id  g lands to  b o th  n o rm a l 
an d  thy ro id ec to m ised  host r a ts  h ad  proved  successful. So fa r  a 436-day t r a n s 
p la n t has been  th e  o ldest successful one. T h is tra n s i t io n a l  cortisone tr e a tm e n t ,  
w hich p ro tec ts  th e  tra n sp la n t from  the  reac tio n s  o f  th e  ho st, has been te rm e d  
b y  us tre a tm e n t w ith  the  a d a p tiv e  dose o f  co rtiso n e . On th e  evidence o f o u r 
fu r th e r  in v es tig a tio n s  [12] we have supposed , t h a t  th e  above-m en tioned  
“ ad ap tiv e  dose”  exercises i ts  effect by  a fo rm  o f acq u ired  to lerance.

The p u rpose  of the  p re se n t work w as to  e s ta b lish  if  a dose of less th a n  
15 m g w ould equally  suffice to  p ro tec t th e  tr a n s p la n t .

Methods

A homoio-thyroid lobe was transplanted into a pouch prepared under the skin of the 
back of thyroidectomised, not pure-bred white rats of both sexes, weighing 140 to 160 g. The 
skin incision was closed by stitches. Following transplantation the animals were divided into 
three groups and each was given 2.5 mg of cortisone (Adreson, Organon) on 4 alternate days 
in the first group, on 2 in the second, and on a single occasion in the third, totalling 10 mg 
for the first, 5 mg for the second, and 2.5 mg for the third group. When the transplants were 
60 days old, they were worked up in serial sections, and so were the residual thyroid glands 
of the hosts. By the end of that time, the central necrosis and the accompanying organisational 
reaction, which because of the temporary nutritional disturbances are present in every trans
plant, were certain to have passed off. Experience shows that 20 to 30 days suffice for this 
to take place.

Results

On th e  h isto log ical ev idence, every one o f th e  tra n sp la n ts  in  th e  th re e  
ex p erim en ta l g roups could be classed w ith  e ith e r  o f th e  following th ree  ty p e s .

T ype I . T h is was th e  successful t r a n s p la n t  w h ich  satisfied all th e  con
d itions fixed in  ou r previous p a p e r [11]. I t  w as p e rfec tly  free from  in f la m m a 
tio n  an d  lym pho-p lasm o-celhdar or eosinophilic  in filtra tio n . T he t r a n s 
p la n te d  g land  corresponded in  every respect to  th e  in ta c t  gland an d  fu n c tio 
ned  ju s t  like th e  h o s t’s own resid u a l th y ro id  (F ig . 1). T he p a ra th y ro id  a tta c h in g  
to  th e  th y ro id  g land  likewise re ta in ed  its  s tru c tu re .
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T ype  II . The p a re n c h y m a  o f th is  ty p e  o f tra n sp la n t p re sen ted  th e  sam e 
p ic tu re  as th a t  of T ype I ,  b u t  th e  en tire  g lan d  w as so densely in te rw o v en  w ith  
ly m p h o c y tic  in filtra tio n  as  a lm ost to  obscure  a t  places th e  h is to lo g ica l p ic 
tu r e  (F ig . 2). O ccasional fib ro tic  foci w ere observed.

Fig. 1. First group. Type—I. transplant, entirely free from inflammation, with central cicatris
ation and intact parathyroid. (Bottom right corner.) HE., X 80

Fig. 2. Second group. Type—II. transplant densely interwoven by lymphocytes and eosinophils. 
The relatively intact follicles are seen to be pushed apart by the infiltration. HE., x80

T ype  I I I .  In  tr a n s p la n ts  o f th is  ty p e  i t  was no t possible to  recognize 
th e  tissu es  of the  th y ro id  and  p a ra th y ro id . T hey  were th o ro u g h ly  fibrotic , 
w i th  sporadic ly m p h o cy tic  foci and  g roups o f siderophagous cells.

T h e  following T ab le  shows the  d is tr ib u tio n  of each o f th e se  ty p es  of 
t r a n s p la n ts  over ou r th re e  experim en ta l g roups.
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Exp. group. 
No

Cortisone 
dose in mg

Number of 
animals 

in group

T y p e

I II III

1 10 13 1 6 6
2 5 12 I 9 2
3 2,5 11 0 8 3

This T able shows th a t  from  a to ta l  o f  36 an im a ls , only one in  each  th e  
first an d  second group y ie lded  a succesful t ra n s p la n ts  of Type I.

D iscussion

N um erous au th o rs  adm in istered  co rtiso n e  to  have  th e  tra n sp la n ts  p ro 
tec ted , b u t  i t  is c lear from  th e ir  com m unications t h a t ,  a p a r t  from a few sp ec ia l 
cases, only con tinuous cortisone tre a tm e n t en su red  v iab ility , while ce ssa tio n  
o f th e  t re a tm e n t invo lved  th e  d eath  o f th e  tra n s p la n ts  [1, 8, 10, 13, 22, 27 ]. 
O nly w hen tu m o u r m a te r ia l was tra n sp la n te d  [16, 19, 23, 24], or n ew b o rn  
an im als w ere used  [6], d id  tem p o ra ry  t r e a tm e n t ,  s im ila r to  the one a p p lie d  
b y  us, produce successful tak es . A lthough im p la n te d  tu m o u r m a te ria l e lic its  
from  th e  h o st th e  sam e im m une-biological defense as im p lan ted  no rm al t is su e , 
th e  tw o tra n sp la n ta tio n s  c a n n o t be iden tified  u n co n d itio n a lly . Two m o m e n ts  
o f m u tu a lly  opposing ac tio n  m ust be ta k e n  in to  acco u n t, viz. defense b y  th e  
host an d  v ita l i ty  or g ro w th  ra te  of th e  t r a n s p la n t .  W ith  the  la te r  in te n s e , 
a m inor in h ib itio n  of th e  fo rm er will suffice to  m ak e  th e  tra n sp la n t ta k e . S u ch  
conditions ex is t only  w hen  ce rta in  types o f  tu m o u r  are  tran sp lan ted  ; T o o l a n  
[25] encoun tered  ta k e s  up o n  a single dose o f  co rtiso n e  exclusively w ith  tu m o u rs  
o f  exceedingly  ra p id  g row th . A ccording to  h e r , i f  p ro tec ted  for a sh o rt t im e  
from  im m une reac tio n s , a tu m o u r of in ten se  g ro w th  will be able to  re s is t  b y  
its  very  m ass th e  im m une  reactions w hich la te r  a g a in  begin to  act.

As reg a rd s  tra n sp la n ta tio n s  in  new borns, a v e ry  m oderate in h ib itio n  
o f th e  im m une  response w as o f course su ffic ien t, since  th e  anim als w ere s till  
a t  a stage  o f life w hen th e y  can  give no o r on ly  s lig h t im m une reactions [4, 5 , 
7, 8, 9, 10, 14, 15, 17, 18, 20, 21, 26].

The resu lts  we h ad  o b ta in ed  w ith  th e  a d a p tiv e  dose of cortisone g av e  
rise  to  th e  th eo re tica l question  w ether s im ila r  re su lts  were o b ta inab le  w ith  
lesser doses, an d  to  th e  p rac tica l question  w h e th e r clin ically  it  were possib le  
to  app ly  lesser q u a n titie s  o f  cortisone. On th e  ev idence  o f our findings, a m o u n ts  
less th a n  15 m g p e r 100 g failed  to  y ield  ap p rec iab le  p roportions of successfu l 
tra n sp la n ts , an d  th is  fa c t precluded  an y  red u c tio n  o f  th e  adap tive  dose. I n
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o u r  prev ious p a p e r [12] th e  ex p lan a tio n  fo r  th e  role of th is  dose in  th e  in 
h ib it io n  of th e  h o s t’s defensive reac tio n s  w as th a t  it  gave rise  to  a fo rm  o f 
a c q u ire d  to lerance . S ince, ju s t  while m ass iv e  cortisone t r e a tm e n t is p ro 
fo u n d ly  destroy ing  th e  p ro tec tive  sy s tem  o f  th e  host, the  tra n s p la n t  is reco 
v e r in g  from  th e  non-im m une-b io logical in ju r ie s  associated w ith  tr a n s p la n 
ta t io n  an d  due to  n u tr i t io n a l d is tu rb an ces , an d  is becom ing in te g ra te d  in to  
th e  organ ism  of th e  h o s t. The p ro tec tiv e  sy s tem  destroyed is fo rced  to  re g e 
n e ra te  from  th e  re serv e  cells, as th ough  to  go once more th ro u g h  th e  em b ry o n ic  
d ev e lo p m en ta l p rocess. I n  th is m an n e r, th e  tra n sp la n te d  th y ro id  is p re se n t 
in  th e  organism  o f th e  host a t  th e  t im e  the  p ro tec tive  a p p a ra tu s  is 
fo rm in g  again , a n d  th e re b y  acqu ired  to le ra n c e  can set in . T h e  co n d itions 
fo r  th is  are e ssen tia lly  th e  sam e as th o se  in  th e  experim ents o f B illingham  
e t  a l. [2].

In  app ly ing  th is  hypothesis to  th e  p re s e n t work, our a ssu m p tio n  is th a t  
in  th e  tissues g iv ing  im m u n e  response sm a lle r  doses fail to  cause as p ro fo u n d  
a  d e s tru c tio n  as th e  15 m g dose of co rtiso n e  capable  of p e rm ittin g  th e  a p p ro 
p r ia te  degree o f to le ra n c e  to  develop.

I n  d iscussing o u r findings th e re  a re  tw o  poin ts th a t  m e rit th e o re tic a l 
in te re s t .  One is t h a t  th e  results o b ta in e d  w ere about id en tica l in  a ll th re e  
e x p e rim e n ta l g roups. T h is fact in d ica tes  t h a t  below a ce rta in  l im it  (a to ta l  
o f  15 mg) resu lts  a re  essen tially  in d e p e n d e n t o f differences in  th e  a m o u n t of 
co rtiso n e  ad m in is te red . The o ther p o in t is  t h a t  the unsuccessful t ra n s p la n ts  
b e lo n g ed  in  th e ir  m a jo r i ty  to  Type I I .  I n  c o n tra s t to  T ype I I I ,  th e y  can  be 
conceived  of as tr a n s p la n ts  w hich h a d  b e e n  tem p o rary  successes u n t i l  th e  
defensive  reac tions o f  th e  host got m a s te ry  o v er them , or in  w hich  a t  th e  tim e  
o f  th e  h isto log ical ex am in a tio n , i. e. on  th e  60 th  day  a fte r  tra n s p la n ta t io n , 
th e  strugg le  b e tw een  th e  host’s im m u n e  re a c tio n  and  th e  tra n s p la n t  w as s till 
in  progress. W hile in  o u r earlier e x a m in a tio n s  [11] i t  was found  th a t  w ith o u t 
co rtiso n e  t re a tm e n t a ll th e  tra n sp la n ts  w ere  thoroughly  d es tro y ed  b y  th e  
3 0 th  day , in  our p re se n t experim ents o n ly  a b o u t one th ird  o f th e m  show ed 
a p ic tu re  of u t te r  d e s tru c tio n  even as la te  as on the  60th  d a y . O bviously , 
l i t t le  in  th e  to le ran ce  induced  by  B illingham  e t al. [2, 3] in  th e  em b ry o n ic  
s ta g e , in  th e  acq u ired  to lerance aris in g  u p o n  th e  action  o f th e  a d a p tiv e  dose 
o f  cortisone, i t  is n o t  th e  “ all or n o th in g ”  princip le th a t  a sse rts  itse lf, since 
a  sm alle r dose o f  co rtiso n e  was found  to  g ive rise to  an  easily  d isap p ea rin g  
lim ite d  to lerance.

Summary

Adaptive treatment of thyroidectomised rats with various doses of cortisone less than 
15 mg failed to elicit a sufficiently high degree of lasting tolerance for homo transplants of 
thyroid glands. Reductions in dosage were followed by decreases in tolerance, the latter merely- 
retarding destruction of the transplant.
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СВЯЗЬ МЕЖДУ ВЕЛИЧИНОЙ ДОЗЫ КОРТИЗОНА И СТЕПЕНЬЮ ПРИОБРЕТЕН
НОЙ ВЫНОСЛИВОСТИ ПРИ ГОМОТРАНСПЛАНТАЦИЯХ

И. ДЕВЕНЬИ, Б. ЦЕНКАР и П. ЭНДЕШ

Введением различных доз кортизона ниже 15 мг в целях адаптации авторам не 
удалось вызвать у животных с удаленной щитовидной железой соответствующей и дли
тельной выносливости в отношении к гомотрансплантатам щитовидной железы крыс. 
Уменьшенная доза обусловливает выносливость меньшей степени, которая сказывается 
лишь в запоздалой гибели трансплантата. Авторы объясняют данное явление меньшим 
разрушением тканей, ответственных за имунную реакцию.
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ZUSAMMENHANG DER CORTISONDOSIS MIT DER ERWORBENEN TOLERANZ 
BEI HOMÖOTRANSPLANTATIONEN

I. DÉVÉNYI, В. CZENKÄR und P. ENDES

An thyreoidektomisierten Tieren konnte durch Adaptationsbehandlung mit verschie
denen — kleineren als 15 mg — Cortisondosen keine entsprechende, anhaltende Toleranz 
gegenüber Homöotransplantaten von Rattenschilddrüsen erzielt werden. Auf Wirkung von 
kleineren Dosen entsteht eine geringere Toleranz, die das Zugrundegehen der Transplantate 
bloss verzögert. Die Erscheinung wird mit dem verminderten Absterben der für die Immun
reaktion verantwortlichen Gewebe erklärt.

D r. Is tv á n  D é v é n y i , 
D r. Béla Cz e n k Ár , 
P ro f. Pongrác E n d e s

D ebrecen, 12. K ó rbonc tan , H u n g a ry
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