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In  our p rev ious ex p e rim en ts  [1, 2, 3] a te c h n iq u e  has b een  e lab o ra ted  
fo r th e  h o m o tra n sp la n ta tio n  o f r a t  th y ro id  g land . T he resis tan ce  o f  th e  host 
o rgan ism  was co n tro lled  b y  tr a n s ito ry  cortisone tr e a tm e n t,  and  th e  success 
o f  th e  tra n sp la n ta tio n s  w as a t tr ib u te d  to  th e  to le ran ce  th u s  in d u ced  [4]. I t  
follows from  th e  p ra c tic a l o b jec t o f t ra n sp la n ta tio n  ex p erim en ts  th a t  we m ust 
n o t co n te n t ourselves w ith  a sim ple “ ta k e ”  of th e  tra n s p la n ts , w ith  th e  m ere 
su rv iv a l of its  cells. W h a t we h av e  to  achieve is an  o rganic  in c o rp o ra tio n  in to  
th e  h ost organism  of th e  tra n s p la n t , its  ad eq u a te  response to  th e  ac tio n s of 
th e  organ ism ’s v a rious re g u la tio n  m echanism s.

C ertain  d a ta  of th is  k in d , o b ta in ed  in  th e  course o f th e  said  ex p e rim en ts , 
w ere fu rn ished  b y  th e  b o d y -w eig h t cu rves of th e  th y ro id ec to m ized  h o s t an im als 
an d  th e  h isto log ically  o b se rv ab le  fu n c tio n a l s ta te  o f th e  tra n sp la n ts .

W e perform ed som e fu r th e r  ex perim en ts w ith  a v iew  to  s tu d y in g  th e  
fu n c tio n a l re a c tiv ity  o f th e  tra n s p la n ts  b y  m eans o f th e ir  I 131 u p ta k e  [5]. I t  
w as found  th a t  th e  tr a n s p la n ts  needed  11 days to  develop such  fu n c tio n a l 
changes as could be a t t r ib u te d  to  th e  ac tion  of endogenous T S H  p ro d u ced  by  
th e  th y ro id ec to m ized  h o st. S ince lite ra ry  d a ta  show ed th is  tim e  to  be  co m p ar­
a tiv e ly  long, we fe lt in d u ced  to  ap p ro ach  th e  prob lem  from  a n o th e r angle as well.

T he usual m eth o d s fo r th e  re g is tra tio n  of fu n c tio n a l changes in  th e  th y ­
ro id  g land  are th e  follow ing.

1. M easurem ent o f n u c lea r vo lum e. I t  has been  p roved  th a t  n uc lear 
vo lum e increases on th e  a d m in is tra tio n  of T SH  [11, 12] and  decreases on th a t  
o f  po tassiu m  iodide [13].

2. M easurem ent o f th e  h e ig h t o f ep ithe lia l cells in  th e  follicles. I t  has 
been  p roved  th a t  a s tim u la tio n  b y  T S H  increases cell h e ig h t [9, 8, 10, 16, 6].

3. Am ong o th e r  cy to log ica l m eth o d s, w o rth y  of m en tio n  is th e  cyclic 
change o f esterase a c tiv ity  d e p e n d e n t on th e  fu n c tio n a l s ta te  [17], o r changes 
in  p h o sp h a tase  a c tiv ity  w hich  la t te r  becom e less p ronounced  on t r e a tm e n t 
w ith  th y ro x in e  and  m ore m a rk e d  on tre a tm e n t w ith  T S H  an d  th io c y a n a te  [14].

In d u ced  by  K ö n ig ’s re p o r t  [8], we chose th e  second m ethod .
R esu lts  are  d e ta iled  in  T ab le  I .
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Table I

Serial number 
of test animal

Average cell 
height

l . 3 ,19 +  0.05

2. 3 ,2 3 + 0 .0 9
3. 3 .5 4 + 0 .0 8

4. 2 .7 4 + 0 .0 5

5. 3.26 +  0.08
6. 5 .2 9 + 0 .0 8

7. 4 .8 5 + 0 .0 8

8. 4.7 ± 0 .0 9
9. 5 .2 7 ± 0 .0 9

10. 4 .6 1 ± 0 .0 8

11. 4 .9 8 ± 0 .0 6

12. 4 .0 2 + 0 .1 1
13. 7 .0 4 ± 0 .1 2

14. 5 .3 2 ± 0 .0 9

15. 6 .8 6 ± 0 .1 2

16. 6 .0 6 ± 0 .0 8

17. 5 .8 3 + 0 .0 9

18. 5 .8 9 + 0 .1 1

19. 5.15 +  0.1
20. 5 .4 4 + 0 .1 4

21. 6 .9 9 + 0 .1 3

22. 8.28 +  0.13

23. 6 .3 8 + 0 .1 3

24. 8.83 +  0.15

25. 11.03 +  0.2

26. 9.96 +  0.2

27. 10.46 +  0.22

28. 1 1 .2 4 + 0 .2 2

29. 9.8 ± 0 .1 8

30. 8 .7 3 + 0 .1 4

31. 1 0 .4 4 + 0 .2 5

32. 8 .8 6 + 0 .1 6

33. 1 2 .2 9 + 0 .1 9

34. 1 1 .6 6 + 0 .2 5

35. 1 1 .2 8 + 0 .2

36. 7.82 +  0.13

37. 9 .9 7 + 0 .1 6

Standard
deviation Group

0.59 Control

0.91 99

0.81 99

0.58 „

0.81 „

0.84 1-day group

0.83 99 99

0.99 99 99

0.96 99 99

0.89 99 99

0.64 2-day group
1.11 99 99

1.24 99 99

0.95 99 99

1.26 99 99

0.89 99 99

0.95 4-day group
1.15 99 99

1.05 99 99

1.47 99 99

1.39 99 99

1.39 6-day group
1.32 8-day group
1.52 99 ' 99

2.03 99 99

2.03 99 99

2.21 99 99

2.2 10-day group

1.8 • 9 99

1.41 99 99

2.51 10-day group
1.64 99 99

1.93 13-day group
2.51 99 99

2.09 99 99

1.33 99 99

1.66 99 99
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Table I (continued)

Serial number 
of test animal

Average cell 
height

Standard
deviation Group

38. 9.52 +  0.18 1.87 »»  Ч Ч

39. 7 .9 4 + 0 .1 4 1.45 16-day group

40. 7.77 +  0.22 2.29

41. 11 .12+ 0 .17 1.74 „  «
42. 11 .16+ 0 .22 2.24 »» »»
43. 11 .26±0.21 2.16 Ч Ч  Ч Ч

44. 10.44 +  0.2 2.0

Method

A total o f 60 fem ale albino rats w ith  body w eights betw een 140 and 160 g w as used  
in these experim ents. Im m ediately after having transp lanted hom ologous thyroid lobes under 
the skin of the back of the anim als (for the technique o f transplantation see (1 ), treatm ent  
w ith cortisone was begun. A tota l am ount of 15 m g, d istributed over 6 doses, was adm inistered  
every other day. Each anim al was kept in a separate cage for 90 days after which 48 anim als 
were thyroidectom ized in  the known manner (1) and 12 anim als left as controls. T he 48 
thyroidectoinized anim als were divided into 8 groups, and these groups of s ix  w ere then  
exsanguinated in  chloroform anaesthesia on the 1st, 2n d , 4 th , 6 th , 8th, 10th, 13th  and 16th  
days, respectively. The im plants were removed from the sacrificed animals and worked up h isto­
logically  in serial sections. On the 90th day, the im plants were excised also from the 12 control 
anim als and serially sectioned in  a like manner. T ransplants appearing unsuccessful on gross 
exam ination  (16 altogether) were discarded, which o f course caused a corresponding change  
in  the original com position of the groups.

U sing an eyepiece m icrom eter, we measured the height of 100 fo llicle-ep ithelial cells 
per anim al in the serial sections o f the removed transp lants and converted the obtained  relative  
figures into  micra. We determ ined the average cell height per anim al, its scattering, as also 
the dispersion of the entire assem bly of measured figures. We further ascertained th e  mean 
value o f the individual average heights w ithin each group and its scattering. This done, the  
significance of the group differences was determ ined as far as it was necessary.

F ig u res  illu s tra tin g  th e  average h e ig h t o f fo llicu lar ep ith e liu m  in  each  
p a r tic u la r  g roup  are  show n in T ab le  I I .

Table II

Group Average cell 
height

Standard
deviation

C o n tro l..................... 3 .1 9 + 0 .0 7 0.74

1-day group . . . . 4.94 +  0.09 0.90

2-day group . . . . 5.71 +  0.1 1.01

4-day group . . . . 5.87 +  0.11 1.13

6-day group . . . . 8.28 +  0.13 1.39

8-day group . . . . 9.33 +  0.18 1.82

10-day group . . . . 9.82 +  0.19 1.9

13-day group . . . . 10.42 +  0.19 1.9

16-day group . . . . 9.95 +  0.19 1.98
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I t  can  be seen th a t  th y ro id e c to m y  is fo llow ed  b y  a p rog ressive  g ro w th  
o f  th e  fo llicu la r ep ith e liu m . Such g row th  is m a rk e d  as early  as a fte r  24 hours. 
T o  a s c e r ta in  th e  sign ificance  o f  th e  d ifference b e tw een  contro ls an d  te s ts , th e  
500 d a ta  o b ta in ed  fo r th e  f iv e  an im als o f th e  co n tro l group w ere co m p ared  
w ith  th e  500 d a ta  o b ta in e d  fo r  th e  fiv e  a n im a ls  o f  th e  1-day g roup  b y  m eans 
o f  W ilc o x o n ’s m e th o d . I t  w as found  th a t  e v e n  a t  a p ro b ab ility  level o f  001 
th e re  w as a sig n ifican t d ifference betw een  th e  tw o  s ta tis tic a l assem blies.*

Fig. 1. Cell heights in  single groups and in the anim als w ith in  each group. A verage group
heights connected b y  continuou s line

F ig u re s  concern ing  cell h e ig h t in  th e  v a r io u s  groups are  w ell i l lu s tr a te d  
in  F ig . 1. T he d a te s  a t  w hich  th e  tra n s p la n ts  w ere  rem oved an d  a n a ly sed  are  
sh o w n  on  th e  abscissa , th e  cell h e igh ts, e x p re ssed  in  m icra, on th e  o rd in a te . 
D o ts  m e a n  th e  cell h e ig h ts  w ith in  each g ro u p , w hile  th e  do ts re p re se n tin g  th e  
a v e ra g e  h e ig h t of each  g ro u p  are  connected  b y  a con tinuous line.

F ig . 2 shows th e  p e rcen tag e  d is tr ib u tio n  o f  all cell he igh ts in  th e  co n tro l 
g ro u p , th e  1-day group  an d  th e  10-day g roup . I t  c a n  be seen th a t ,  a f te r  th y ro id ­
e c to m y , th e  cu rve  is g ra d u a lly  m oving  to  th e  r ig h t ,  becom es, a t  th e  sam e  tim e , 
f l a t t e r  a n d  covers a g ra d u a lly  w idening ran g e . T h is  is also observab le  fro m  th e  
g ra d u a lly  increasing  d isp ers io n  values.

F o r  th e  m orpho log ica l illu s tra tio n  o f th e  change in  cell h e ig h t we p re ­
p a re d  id e n tic a l en la rg em en ts  o f a de fin ite  v isu a l fie ld  from  v ario u s g roups 
(F ig s . 3 — 4). The g rad u a l increase  of cell h e ig h t can  be clearly  follow ed in  th e m ,

* F or the statistical analysis we are indebted to  th e  Institu te o f M athem atics o f the  
U n iv e r sity  o f Debrecen.



FUNCTIONAL REA C TIV ITY  O F HOM OTRANSPLANTED RAT T H Y R O ID 7 7

Fig. 2. Percentage distribution o f cell heights in the control group, the 1-day group and the
10-day group

Fig. 3. 90-day transplants after treatm ent w ith adaptation  doses o f cortisone. H E , X 360 
—  A : animal No. 2, control w ith  own thyroid gland ; average height o f follicular epithelium  
3.23 ±  0.09 fi. —  В : anim al No. 6. Thyroidectom ized 24 hours before rem oving the trans 
plant ; average height o f follicular epithelium , 5.29 ±  0.08 fi. —  C : anim al N o. 13. Thyroid 
ectom ized 48 hours before rem oving the transplant ; average height o f follicular epithelium  
7.04 dr 0.12 fi. — D : anim al No. 26. Thyroidectom ized 8 days before rem oving the trans 

p la n t; average height o f follicular epithelium , 9.96 ±  0 .20 /t
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a n d  th e y  also show how  th e  s to rin g , inactive fo llic les change in to  m ore ac tiv e , 
l a t e r  a lm o s t excessively fu n c tio n in g , follicles.

F ig .  4.  90-day transplants a fter  treatm ent w ith adap ta tion  doses o f cortisone. H E  X 360. 
—  A  : anim al No. 28. T h yroidectom ized  10 days before rem oving  the transplant ; average  
h e ig h t o f  follicular epithelium , 11 .2 4  ±  0.22 fi. —  В : an im al N o. 34. Thyroidectom ized 13 
d a y s before removing the tra n sp la n t ; average height o f fo llicular epithelium , 11.66 ±  0.25 /t

Discussion

T h e  observation  t h a t  tra n s p la n ts  are fa v o u ra b ly  reac tin g  to  th e  e n h a n ­
ced  T S H  stim ulus fo llow ing  th y ro id ec to m y  an d  t h a t  th is  response is m an ife s t 
as so o n  as w ithin 24 h o u rs , seem s to  be th e  m o st s ig n if ic a n t re su lt of our e x p e ri­
m e n ts .

A  m orphological c h a n g e  of the fo llicu lar ep ith e liu m  consequen t up o n  
in je c t io n  of TSH  was d e m o n s tra te d  by  J u n k m a n n  a n d  S choeller  [7] to  h av e  
o c c u r re d  w ith in  12 to  24 h o u rs  an d  by  Ok k els  [15] as ea rly  as 30 m in u tes  a fte r  
th e  in tro d u c tio n  of th e  h o rm o n e . These a u th o rs  em p lo y ed  o ther cy to logical 
m e th o d s  in  some of th e ir  e x p e rim e n ts  and m ad e  th e i r  observ a tio n s on n o rm al 
th y r o id s  in  situ, w ith  a r b i t r a r y  doses of th y ro tro p ic  horm one. T he changes 
o b s e rv e d  in  our own e x p e r im e n ts  were induced  b y  a n  endogenous T S H -stim u lus 
w h ic h  is und o u b ted ly  w e a k e r  th a n  th a t  e lic ited  b y  in je c te d  horm one ; th e y  
p ro v e  th a t  the  fu n c tio n a l v a lu e  of our im p la n ts  an d  th e  degree of th e ir  co lla­
b o r a t io n  w ith  the  h o st o rg a n ism  were nearly  as good  as those  of in ta c t  n o rm a l 
th y ro id s ,  and  th a t,  th u s , im p la n te d  thyro id  g lan d s a re  capab le  of sa tis fac to rily  
r e p la c in g  th e  rem oved o rg a n .

Summary

H om ologous thyroid t issu e  w as transplanted in to  44 fem ale albino rats w hich were  
tr e a te d  w ith  adaptation doses o f  cortisone.

T he normal thyroid g land  o f  39 test animals w as rem oved  after 90 days and the im ­
p la n te d  thyroid  tissue was ex a m in ed  a t various intervals fo llow in g  thyroidectom y. The degree
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o f  secretory ac tiv ity  in  the transplants w as determ ined by m easuring the height o f  th e  cells 
com posing the follicular epithelium .

As early as one day after thyroidectom y a very sign ifican t increase in the h e ig h t o f  the  
sa id  epithelial cells could be registered. A com parison o f th is observation w ith literary  data  
concerning the tim e needed by normal —  in  situ —  thyroid glands to respond to  stim u la tio n  
b y  TSH perm its o f the conclusion th a t th e  functional value o f im planted thyroids and their  
collaboration w ith  the host organism are hardly inferior to those of the in tact organs.
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ИССЛЕДОВАНИЕ ФУНКЦИОНАЛЬНОЙ СПОСОБНОСТИ К РЕАКЦИИ 
ГОМОТРАНСПЛАНТАТОВ ЩИТОВИДНОЙ ЖЕЛЕЗЫ КРЫС

И. Д Е В Е Н Ь И  и Л. М ЕДЬЕРИ

Авторы проводили гомотрансплантации щитовидной железы крыс на 44 самках 
белых крыс, применяя одновременно обработку животных адаптационными дозами 
кортизона, согласно разработанной ими методике. Они удалили собственные щитовидные 
железы у животных-хозяев 90-дневных трансплантатов, а затем исследовали в различных 
периодах трансплантаты и регистрировали степень секреторной активности последних 
путем измерения высоты фолликулярных эпителиальных клеток.

Уже за день после удаления щитовидной железы наблюдалось сильно сигнифи- 
кантное повышение высоты фолликулярных эпителиальных клеток. Сопоставляя полу­
ченные результаты с литературными данными о времени реакции нормальных щитовид­
ных желез на стимул TSH, указывается на то, что функциональная ценность трансплан­
татов, их взаимодействие с организмом животных-хозяев сильно подходит к функциональ­
ной ценности нормальной щитовидной железы.
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U N T E R SU C H U N G  D E R  F U N K T IO N A L E N  R E A K T IO N SF Ä H IG K E IT  V O N  HOMO­
T R A N SP L A N T IE R T E N  R A T T E N S C H IL D D R Ü S E N

I. DÉVÉNYI u nd  L. M E G Y E R I

A n 44 weissen w e ib lich en  R atten  wurde H om otransplantation  von  R attenschilddrüse  
durchgeführt, bei g leichzeitiger  Behandlung der T iere m it von  den Verfassern ausgearbeiteten  
K ortisonadaptationsdosen . 90 T age nach der T ransp lantation  wurde die eigene Schilddrüse 
der Akzeptortiere en tfern t, un d  danach die T ransp lantate  in  verschiedenen Zeiträumen  
u n tersu ch t. Der Grad der sekretorischen A k tiv ität der Transplantate wurde m itte ls Messung 
der H öhe der F ollikelep ithelzellen  registriert.

Bereits nach V erlau f e in es Tages nach der E k to m ie  konnte eine stark signifikante  
Z unahm e der Höhe der F ollikelep ithelzellen  b eobachtet werden. E in V ergleich dieses Ergeb­
n isses m it den literarischen A ngaben  über die R eak tio n sze it von  normalen Schilddrüsen auf 
T SH  Stim ulation weist d arau f h in , dass der funktionelle  W ert der T ransplantate, ihr Zusam­
m enw irken mit dem W irtsorganism us, dem W ert der norm alen Schilddrüsen stark nahe­
k o m m t.

D r. Is tv án  D é v é n y i  
D r. László Me g y e r i

D ebrecen, 12. K ó rb o n c ta n i in té z e t, H u n g a ry .
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