
EXPERIMENTAL BIOLOGY 

T H I O - T E P A  A N D  T H I O - T E P A  P L U S  H Y D R O C O R T I S O N E  

I N  P R O L O N G I N G  V I A B I L I T Y  O F  H O M O G R A F T S  

T .  F .  B r e d i k h i n  UDC 612.6.02.017.1.014.46 : 
[615.277.3.015.2 : 615.357.453 

A morphologica l  study of thyroid homograf t s  in rabbi t s  and kidney homograf t s  in dogs has shown that 
r e jec t ion  of the graf t ,  whether  on a va scu l a r  pedicle (kidney) or  not (thyroid), follows qual i ta t ively the same  
course .  Adminis t ra t ion  of t h io -TEPA to the rabbi t s  prolonged surv iva l  of the homograf t s  f rom 16 to 25 
days.  Admin is t ra t ion  of t h io -TEPA with hydrocor t i sone  in the exper imen t s  on dogs delayed re jec t ion  of the 
graf ted  kidney until 14-16 days  compa red  with 8-10 days in the control .  

The value of cytos ta t ic  drugs in suppres s ing  the p ro tec t ive  r e sponse  of the rec ip ien t  during organ 
homograf t ing  has r ecen t ly  been  demons t r a t ed  [3, 4]. 

The objec t  of the p r e s e n t  invest igat ion was to study the effect  of one compound of this g r o u p - t h i o -  
p h o s p h a m i d e - o n v i a b i l i t y  of thyroid and kidney graf t s .  

E X P E R I M E N T A L  M E T H O D  

The eff icacy of t h i o - T E P A  was studied in expe r imen t s  on thyro idec tomized  rabbi ts  with an autografted 
or homograf ted  thyroid and on dogs with a homograf ted  kidney. The technique of in t raocu la r  t ransplanta t ion 
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Fig. 1. Mass ive  round-ce l l  inf i l t rat ion of thyroid homograf t  in rabbi t  10 days a f te r  
operat ion.  Control  group. Hematoxyl in -eos in ,  80x .  

Fig. 2. Absence of m a r k e d  round-ce l l  inf i l t rat ion of thyroid homograf t  in rabbi t  10 
days a f t e r  opera t ion .  Expe r imen ta l  group. Hematoxyl in -eos in ,  8 0 x .  
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of the thyroid in rabbits was the same asthat described pre- 
viously [i, 2]. Operations were performed on 16 rabbits sub- 
divided into the fellowing groups on the basis of the time of 
investigation: I0 days, 6 animals; 15 and 25 days, 4 animals 
each; and 72 days, 2 animals. Eight rabbits constituted the 
control group and 8 the experimental group. These animals 
received 2.5 mg thio-TEPA/kg body weight daily for 10 days 
after the operation. At the times specified above the rabbits 
were sacrificed and the grafts studied morphologically. In 
the second stage of the investigation, kidneys were grafted 
into dogs. Altogether 12 operations were performed, 4 dogs 
were under observation for I0 days, 6 for between 12 and 14 
days, and 2 for 16 days. The experimental animals received 
thio-TEPA in a daily dose of 0.3 mg/kg body weight and hy- 
drocortisone in a daily dose of 5 mg/kg body weight for i0 
days. Kidneys were grafted onto the iliac vessels and the 
ureter brought out onto the thigh. The left kidney was re- 
moved from the recipients. The grafts were studied histolo- 
gically and their function was tested. 

Fig. 3. E x c r e t o r y  (a) and r e t r o g r a d e  (b) 
pye log ram of a kidney homograf t  10 days 
a f t e r  t ransplanta t ion .  Expe r imen ta l  
group. Ar row indicates  pelvic  shadow. 

EXPERIMENTAL RESULTS 

The grafted thyroid glands in the rabbits of the experi- 
mental group I0 days after transplantation showed severe 
structural changes. The follicular architectonics of the gland 
t i s sue  remained  intact .  However ,  many  fol l ic les  contained no 
colloid, while in o thers  it was not stained. The epi thel ial  
cel ls  of the fol l ic les  were  cons iderably  f lat tened,  and the i r  
nuclei could not be c l ea r ly  dist inguished agains t  the back -  
ground of the cy toplasm because  of i ts  poor  s taining p r o p -  
e r t i e s .  The distinguishing fea ture  of the m i c r o s c o p i c  s t r u c -  
ture  of homograf t s  in an imals  of the exper imen ta l  group c o m -  
pa red  with the cont ro ls  was the sl ight degree  of lymphocytic  
inf i l t ra t ion (Figs. 1 and 2). 

At later periods (on the 16th and 25th days after transplantation) the well,formed glandular tissue in 
homografts in the experimental animals occupied an area equal to half the initial extent of the ~ransplanted 
gland. This regenerating fragment of thyroid tissue was situated very close to the main source of its nutri- 
tion: the iris. In the control homografts the glandular tissue usually disappeared by the 16th day. Where 
the gland had been, cyst-like structures were found, devoid of epithelium and surrounded by proliferating 
connective tissue. 

The results of the kidney transplantation experiments were as follows: 4 control dogs died 8-10 days 
after tile operation, 4 experimental dogs survived !4-16 days after transplantation, and 2 dogs of this group 
were sacrificed earlier for histological control investigations. 

Comparison of the histological structure of the kidney homografts in the control and experimental 
groups up to i0 days after transplantation showed significant differences, primarily in relation to the in- 
tensity of round-cell infiltration. This was a constant structural element of the kidney homografts in the 
control animals. Zones of infiltration were found most frequently in the parenchyrna surrounding the renal 
glomeruli, in the lumen of the glomeruli, and between the inner and outer membranes of Shumlyanskii's 
capsule. In the renal medulla, lymphocytie infiltration was much less marked. Focal hemorrhages, located 
mainly in the subeapsular and cortical layers of the kidney, were a constant feature on microscopic exami- 
nation of all the grafts. They were much [essfrequentinthe medullary layer of the renal parenchyma. No 
significant changes were found in the early periods in the structure of the tubular epithelium. 

At later periods (I0-14 days after transplantation) degenerative changes such as karyolysis and cytolysis, 
together with round-eell infiltration,were found much sooner and they were more marked than in homo- 
grafts from the experimental animals. 
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The re su l t s  of the h is to logical  invest igat ions were  re f lec ted  in d is turbances  of function obse rved  in 
these  expe r imen t s .  By the 7th day a f t e r  operat ion,  only 5 of the 12 g ra f t s  were  functioning (4 in the ex p e r i -  
menta l  an imals  and 1 in the cont ro ls ) ,  although during the f i r s t  3 days no quanti tat ive d i f ference  was ob-  
s e r ved  between them. Pos t t r ansp lan ta t ion  anur ia  occured  in expe r imen t s  in which rena l  i s ehemia  p e r s i s t e d  
for  longer than 70 min.  

The concentra t ing power  of the graf ted kidney, once it had s t a r t ed  to function, was studied in two 
an imals  and was d is turbed,  the excre ted  urine having a low specif ic  gravi ty  and containing large  quantit ies 
of p ro te in  and leukocytes .  The indigocarmine  tes t ,  c a r r i e d  out on one dog, was posi t ive  although the in-  
tens i ty  of color ing of the ur ine  was too low. NiethiodaI sodium el iminat ion t e s t s  c a r r i e d  out on two graf ts  in 
expe r imen ta l  an imals  10 days a f t e r  the opera t ion were  sa t i s f ac to ry  (Fig. 3). 

The exper imen ta l  r e su l t s  thus indicate that no significant  quali tat ive d i f ferences  a r e  found in the evo-  
lution of kidney and thyroid graf t s  t ransplan ted  by different  methods  (on a va scu l a r  pediele or  not) a f t e r  the 
10th day. The length of su rv iva l  of thyroid homograf t s  was inc reased  by the action of th io -TEPA f rom 16 to 
25 days ,  and this can be c o r r e l a t e d  with the l ess  m a r k e d  ce l lu la r  r e sponse  of the recipient .  

Combined admin i s t r a t ion  of t h io -TEPA and hydrocor t i sone  postponed re jec t ion  of kidney homograf t s  
until 14-16 days (compared with 8-10 days in the control) .  This  prolongat ion effect  mus t  be a t t r ibuted m a i n -  
ly to the act ion of t h io -TEPA which, by inhibiting lymphoid infi l t rat ion,  p reven ts  e a r l i e r  re jec t ion  of the 
homograf t s .  Hydrocor t i sone ,  with its an t ipro l i fe ra t ive  action, during these re la t ive ly  shor t  t imes  cannot be 
the pr inc ipa l  fac tor  in prolonging surv iva l ,  because  f ib ros i s  of the gra f t s ,  as a manifes ta t ion  of incompat i -  
bil i ty,  usual ly develops la ter .  
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