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In our previous experiments [1, 2, 3] a technique has been elaborated
for the homotransplantation of rat thyroid gland. The resistance of the host
organism was controlled by transitory cortisone treatment, and the success
of the transplantations was attributed to the tolerance thus induced [4]. It
follows from the practical object of transplantation experiments that we must
not content ourselves with a simple “take” of the transplants, with the mere
survival of its cells. What we have to achieve is an organic incorporation into
the host organism of the transplant, its adequate response to the actions of
the organism’s various regulation mechanisms.

Certain data of this kind, obtained in the course of the said experiments,
were furnished by the body-weight curves ofthe thyroidectomized host animals
and the histologically observable functional state of the transplants.

We performed some further experiments with a view to studying the
functional reactivity of the transplants by means of their 1131 uptake [5]. It
was found that the transplants needed 11 days to develop such functional
changes as could be attributed to the action of endogenous TSH produced by
the thyroidectomized host. Since literary data showed this time to be compar-
atively long, wefeltinduced to approach the problem from another angle as well.

The usual methods for the registration of functional changes in the thy-
roid gland are the following.

1. Measurement of nuclear volume. It has been proved that nuclear
volume increases on the administration of TSH [11, 12] and decreases on that
of potassium iodide [13].

2. Measurement of the height of epithelial cells in the follicles. It has
been proved that a stimulation by TSH increases cell height [9, 8, 10, 16, 6].

3. Among other cytological methods, worthy of mention is the cyclic
change of esterase activity dependent on the functional state [17], or changes
in phosphatase activity which latter become less pronounced on treatment
with thyroxine and more marked on treatment with TSH and thiocyanate [14].

Induced by Konig’s report [8], we chose the second method.

Results are detailed in Table 1.
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Table 1

oo Vet Souison Growp
l. 3,19+ 0.05 0.59 Control
2. 3,23+0.09 0.91 %
3. 3.54+0.08 0.81 %
4. 2.74+0.05 0.58
5. 3.26+ 0.08 0.81 R
6. 5.29+0.08 0.84 1-day group
7. 4.85+0.08 0.83 o o
8. 4.7 +0.09 0.99 0 %
9. 5.27+0.09 0.96 9 %
10. 4.61+0.08 0.89 % %
11. 4.98+0.06 0.64 2-day group
12. 4.02+0.11 1.11 . .
13. 7.04+0.12 1.24 o o
14. 5.32+0.09 0.95 9 %
15. 6.86+0.12 1.26 9 %
16. 6.06+0.08 0.89 0 %
17. 5.83+0.09 0.95 4-day group
18. 5.89+0.11 1.15 % %
19. 5.15+ 0.1 1.05 99 99
20. 5.44+0.14 1.47 % %
21. 6.99+0.13 1.39 % %
22. 8.28+ 0.13 1.39 6-day group
23. 6.38+0.13 1.32 8-day group
24. 8.83+ 0.15 1.52 X %
25. 11.03+ 0.2 2.03 % %
26. 9.96+ 0.2 2.03 0 %
27. 10.46 + 0.22 2.21 0 %
28. 11.24+0.22 2.2 10-day group
29. 9.8 +0.18 1.8 . ™
30. 8.73+0.14 1.41 o o
31. 10.44+0.25 251 10-day group
32. 8.86+0.16 1.64 o o
33. 12.29+0.19 1.93 13-day group
34. 11.66+0.25 2.51 0 o
35. 11.28+0.2 2.09 0 0
36. 7.82+ 0.13 1.33 . o
37. 9.97+0.16 1.66 0 0
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Table | (continued)

Serial number Average cell Standard

of test animal he|gght deviation Group
38. 9.52+ 0.18 1.87 - w
39. 7.94+0.14 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 w W
44, 10.44+ 0.2 2.0

Method

A total of 60 female albino rats with body weights between 140 and 160 g was used
in these experiments. Immediately after having transplanted homologous thyroid lobes under
the skin of the back of the animals (for the technique of transplantation see (1), treatment
with cortisone was begun. A total amount of 15 mg, distributed over 6 doses, was administered
every other day. Each animal was kept in a separate cage for 90 days after which 48 animals
were thyroidectomized in the known manner (1) and 12 animals left as controls. The 48
thyroidectoinized animals were divided into 8 groups, and these groups of six were then
exsanguinated in chloroform anaesthesia on the 1st, 2nd, 4th, 6th, 8th, 10th, 13th and 16th
days, respectively. Theimplants were removed from the sacrificed animals and worked up histo-
logically in serial sections. On the 90th day, the implants were excised also from the 12 control
animals and serially sectioned in a like manner. Transplants appearing unsuccessful on gross
examination (16 altogether) were discarded, which of course caused a corresponding change
in the original composition of the groups.

Using an eyepiece micrometer, we measured the height of 100 follicle-epithelial cells
per animal in the serial sections of the removed transplants and converted the obtained relative
figures into micra. We determined the average cell height per animal, its scattering, as also
the dispersion of the entire assembly of measured figures. We further ascertained the mean
value of the individual average heights within each group and its scattering. This done, the
significance of the group differences was determined as far as it was necessary.

Figures illustrating the average height of follicular epithelium in each
particular group are shown in Table II.

Table 11
Average cell Standard
Group height deviation
Control....ccceeeeee 3.19+0.07 0.74
1-day group .... 4.94+ 0.09 0.90
2-day group .... 571+ 0.1 1.01
4-day group .... 5.87+ 0.11 113
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 19

16-day group .... 9.95+ 0.19 1.98
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It can be seen that thyroidectomy is followed by a progressive growth
of the follicular epithelium. Such growth is marked as early as after 24 hours.
To ascertain the significance of the difference between controls and tests, the
500 data obtained for the five animals of the control group were compared
with the 500 data obtained for the five animals of the 1-day group by means
of Wilcoxon’s method. It was found that even at a probability level of 001
there was a significant difference between the two statistical assemblies.*

Fig. 1. Cell heights in single groups and in the animals within each group. Average group
heights connected by continuous line

Figures concerning cell height in the various groups are well illustrated
in Fig. 1. The dates at which the transplants were removed and analysed are
shown on the abscissa, the cell heights, expressed in micra, on the ordinate.
Dots mean the cell heights within each group, while the dots representing the
average height of each group are connected by a continuous line.

Fig. 2 shows the percentage distribution of all cell heights in the control
group, the 1-day group and the 10-day group. It can be seen that, after thyroid-
ectomy, the curve is gradually moving to the right, becomes, at the same time,
flatter and covers a gradually widening range. This is also observable from the
gradually increasing dispersion values.

For the morphological illustration of the change in cell height we pre-
pared identical enlargements of a definite visual field from various groups
(Figs. 3—4). The gradual increase of cell height can be clearly followed in them,

* For the statistical analysis we are indebted to the Institute of Mathematics of the
University of Debrecen.
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Fig. 2. Percentage distribution of cell heights in the control group, the 1-day group and the
10-day group

Fig. 3. 90-day transplants after treatment with adaptation doses of cortisone. HE, X 360

— A : animal No. 2, control with own thyroid gland ; average height of follicular epithelium

3.23 £+ 0.09 fi. — B : animal No. 6. Thyroidectomized 24 hours before removing the trans

plant ; average height of follicular epithelium, 5.29 + 0.08 fi. — C: animal No. 13. Thyroid

ectomized 48 hours before removing the transplant ; average height of follicular epithelium

7.04 dr 0.12 fi. — D : animal No. 26. Thyroidectomized 8 days before removing the trans
plant; average height of follicular epithelium, 9.96 + 0.20/t
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and they also show how the storing, inactive follicles change into more active,
later almost excessively functioning, follicles.

Fig. 4. 90-day transplants after treatment with adaptation doses of cortisone. HE X 360.
— A : animal No. 28. Thyroidectomized 10 days before removing the transplant ; average
height of follicular epithelium, 11.24 + 0.22 fii — B : animal No. 34. Thyroidectomized 13
days before removing the transplant ; average height of follicular epithelium, 11.66 + 0.25 /t

Discussion

The observation that transplants are favourably reacting to the enhan-
ced TSH stimulus following thyroidectomy and that this response is manifest
as soon as within 24 hours, seems to be the most significant result of our experi-
ments.

A morphological change of the follicular epithelium consequent upon
injection of TSH was demonstrated by Junkmann and Schoeller [7] to have
occurred within 12to 24 hours and by Okkels [15] as early as 30 minutes after
the introduction of the hormone. These authors employed other cytological
methods in some of their experiments and made their observations on normal
thyroids in situ, with arbitrary doses of thyrotropic hormone. The changes
observed in our own experiments were induced by an endogenous TSH-stimulus
which is undoubtedly weaker than that elicited by injected hormone ; they
prove that the functional value of our implants and the degree of their colla-
boration with the host organism were nearly as good as those of intact normal
thyroids, and that, thus, implanted thyroid glands are capable of satisfactorily
replacing the removed organ.

Summary

Homologous thyroid tissue was transplanted into 44 female albino rats which were
treated with adaptation doses of cortisone.

The normal thyroid gland of 39 test animals was removed after 90 days and the im-
planted thyroid tissue was examined at various intervals following thyroidectomy. The degree
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of secretory activity in the transplants was determined by measuring the height of the cells
composing the follicular epithelium.

As early as one day after thyroidectomy a very significant increase in the height of the
said epithelial cells could be registered. A comparison of this observation with literary data
concerning the time needed by normal — in situ — thyroid glands to respond to stimulation
by TSH permits of the conclusion that the functional value of implanted thyroids and their
collaboration with the host organism are hardly inferior to those of the intact organs.
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NCCNEAOBAHVE ®YHKLMWOHA/IBHOWM CMOCOBHOCTW K PEAKLIW
FOMOTPAHCMNIAHTATOB LWWTOBUAHOWM >XENE3bl KPbIC

N. JEBEHbW wn /1. MEOBEPWN

ABTOpPbI MPOBOAWAM TOMOTPAHCMIAHTALUN LUMTOBUAHOM >Kenesbl KpbIC Ha 44 camkax
GenbiX KpbIC, MPUMEHSII OfHOBPEMEHHO 06paboTKY >KMBOTHbIX afanTalyoHHbIMU [L03aMKU
KOPTM30Ha, COrNacHo pa3paboTaHHON MMM MeToauKe. OHW yaanuan co6CTBEHHbIE LWTOBUAHbIE
enesbl Y XMBOTHbIX-X0351eB 90-AHEBHbIX TPAHCM/IaHTAaToB, a 3aTeM WCCNefoBa/I B Pa3/IMUHbIX
nepuojax TpaHCMIaHTaTbl U PErncTpyMpoBanv CTeneHb CEKPETOPHOM aKTUBHOCTM MOCAeAHUX
nyTeM W3MePEHUs1 BbICOTbI (PONSIUKYNAPHBLIX 3MUTENNANbHBLIX KETOK.

Ye 3a [ileHb MNoc/ne yAaneHUsl LUUTOBWUAHOW >Kenedbl HabMOAaNnocb CUIbHO CUFHUGU-
KaHTHOe MOBbILLUEHUE BbICOTbI (hOMIMKYSPHBIX 3NUTENMaNbHbIX KIEeToK. ConocTaenss nony-
YeHHble pe3ynbTaTbl C IMTEPATYPHbIMU JaHHbIMW O BPEMEHW PeaKLUM HOPMasibHbIX LWTOBUS-
HbIX Xesne3 Ha cTumyn TSH, ykasbiBaeTcsi Ha TO, YTO (hyHKUMOHA/IbHAsA LEHHOCTb TpaHCM/IaH-
TaToB, UX B3aVMOLENCTBME C OPraHN3MOM XXMBOTHbBIX-X0351€B CUIbHO MOAXOAUT K (PYHKLMOHANb-
HOM LUEHHOCTM HOPMaslbHOM LUMTOBMAHON XKenesbl.
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UNTERSUCHUNG DER FUNKTIONALEN REAKTIONSFAHIGKEIT VON HOMO-
TRANSPLANTIERTEN RATTENSCHILDDRUSEN

I. DEVENY! und L. MEGYERI

An 44 weissen weiblichen Ratten wurde Homotransplantation von Rattenschilddrise
durchgefihrt, bei gleichzeitiger Behandlung der Tiere mit von den Verfassern ausgearbeiteten
Kortisonadaptationsdosen. 90 Tage nach der Transplantation wurde die eigene Schilddrise
der Akzeptortiere entfernt, und danach die Transplantate in verschiedenen Zeitrdumen
untersucht. Der Grad der sekretorischen Aktivitadt der Transplantate wurde mittels Messung
der Hohe der Follikelepithelzellen registriert.

Bereits nach Verlauf eines Tages nach der Ektomie konnte eine stark signifikante
Zunahme der Hohe der Follikelepithelzellen beobachtet werden. Ein Vergleich dieses Ergeb-
nisses mit den literarischen Angaben iber die Reaktionszeit von normalen Schilddrisen auf
TSH Stimulation weist darauf hin, dass der funktionelle Wert der Transplantate, ihr Zusam-
menwirken mit dem Wirtsorganismus, dem Wert der normalen Schilddriisen stark nahe-
kommt.

Dr. Istvan Dévényi

1A . Debrecen, 12. Kérbonctani intézet, Hungary.
Dr. Laszl6 Megyeri



	1. szám
	Morphologia Normalis et Experimentalis���������������������������������������������
	Dévényi L.–Megyeri L.: Functional Reactivity of Homotransplanted Rat Thyroid�����������������������������������������������������������������������������������


	Oldalszámok������������������
	73���������
	74���������
	75���������
	76���������
	77���������
	78���������
	79���������
	80���������


