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wi th  m a n y  follicles filled wi th  colloid (Figure 2). No sig- 
n i f icant  morphologic  a l te ra t ion  was no ted  in t he  p i t u i t a r y  
glands  of  e i ther  group. 

Thus  i t  appears  the  t hy ro id  and p i t u i t a r y  glands m a y  
in a d i rec t  or  indi rec t  fashion inf luence the  ra te  of com-  

pensa to ry  renal  hype r t rophy .  The  changes ref lected in 
the  t hy ro id  glands of un inephrec tomized  ra ts  m a y  be 
secondary  to p i t u i t a ry  s t imula t ion  ~. 

RLsumd. Des 6tudes au to rad iograph iques  avec  la 
t h y m i d i n e  tri t i6e on t  mis en 6vidence l ' a u g m e n t a t i o n  de 
la synth~se de l ' ac ide  d6r ibonucl6ique e t  la prol i f6rat ion 
cellulaire de la thy ro ide  e t  de la p i tu i ta i re  p e n d a n t  
l ' hype r t roph ie  compensa to i re  r6nale. 

Les sections de la glande thyro ide  de ra ts  n6phrecto-  
mis6s un i la t6 ra lement  m o n t r a i e n t  une plus grande ac- 
t iv i t6  des follicules columnaires  e t  pe r te  de colloide. 
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Fig. 2. Section of thyroid gland from typical control rat showing low 
cuboidal epithelium with follicles filled with colloid (t25 × H &E 

stain). 
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Thymectomized Rats, Treated with Thymic 
Homogenate, Reject Skin Homografts 

T h y m e c t o m y ,  pe r fo rmed  in l abo ra to ry  ~nimals wi th in  
24 h of bi r th ,  causes reduced  body  deve lopment ,  de ter i -  
o ra t ion  in phys ica l  condi t ions,  diarrhoea,  and  dea th  in a 
few months .  A fai lure of smal l  l ymphocy te s  was t e rmina l -  
ly observed  in blood and  in lympho id  organs i ;  however ,  
no a l t e ra t ion  in t he  l ymphocy te /g r anu locy t e  rat io,  lym-  
pha t ic  s t ruc ture  or  p lasmocy te  n u m b e r  was found in the  
first  4 to 5 weeks af ter  t h y m e c t o m i z i n g  mice neona ta l ly  2. 

Besides these modif icat ions,  i t  was observed t h a t  
t h y m e c t o m y  s t r ik ingly  impairs  immunolog ica l  response:  
a t h y m e c t o m i z e d  an imal  does no t  re jec t  skin homo-  
graf ts  ~,a-6 or  grafts  of e i ther  normal  or  neoplast ic  foreign 
cells 6-9, and  i t  is no t  able to produce  ant ibodies  to  severa l  
an t igens  (sheep e ry th rocy tes ;  Salmonel la  H an t igen ;  
bov ine  serum atbumine)8,xo, n.  

The  d a t a  repor ted  po in t  ou t  t h a t  t he  t h y m u s  gland has  
an  i m p o r t a n t  role in immunogenes i s ;  mos t  au thors  agree 
abou t  this.  However ,  the  var ious  hypotheses  concerning 
the  mechan i sm of this  wction are confl ict ing.  MILLER a, 
GOOD et  al. 8, and BEAOUI~UX l~ bel ieve the  t h y m u s  m a y  
be  the  p r imi t ive  site of lymphopoiesis ,  and its presence 
migh t  establ ish the  deve lopmen t  of the  lympho id  sys- 
t e m ;  f rom it, immunolog ica l ly  compe ten t  c e i l s ( o r  pro-  
geni tor  elements) m a y  originate,  which  migra te  to  the  
per ipheral  s tat ions.  

Such a theory ,  which  we m a y  define as 'his tological ' ,  
is in opposi t ion  to some observa t ions  of a humora l  t y p e  
of ac t ion  suppor ted  by  t h e  t h y m u s  wi th in  immuno-  
genesis. I n  1959 M]~TCALF 18 demons t r a t ed  a t h y m i c  fac tor  
s t imula t ing  a lymphopoies is  in l ympha t i c  s t ructures .  
More recent ly  LEVXV et  al. x4 observed  t h a t  t h y m e c t o -  
mized mice, implan ted  wi th  mil l ipore chambers  conta in-  
ing t h y m u s  f rom new-born  mice,  do no t  present  any  
a l te ra t ion  of blood l ym phocy t e  d is t r ibut ion  or  of lyre-  

phoid organ deve lopment .  Animals  so t r ea ted  also regain  
the  capac i ty  to re jec t  skin homogra f t s  15. The  implan ta -  
t ion  of a t hymus-con ta in ing  mil l ipore chamber ,  3 to 4 
weeks af ter  b i r th  and t h y m e c t o m y ,  re induces  in mice the  
capac i ty  to  produce  an t ibodies  to  several  antigens,  
a l t hough  t h e y  m a y  somet imes  show signs of 'was t ing  
synd rome '  and  the  t roubles  of l y m p h a t i c  t issue t ro-  
ph i sm 1". 

Therefore ,  the  p rob lem of t he  mechan i sm of t h y m u s  
in terference on immunogenes is  is stil l  open. We  a t t e m p t e d  
to clar ify i t  by  per forming the  fol lowing exper iments :  

16 Sprague-Dawley  s t ra in  ra ts  were t h y m e c t o m i z e d  
24 h a f te r  bir th.  8 of the  t h y m e c t o m i z e d  animals  were 
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Fig. I and 2. ~5 days after transplantation the skin-homograft persists in the thymectomized rats. Fig. 3. The thymectomized rat, treated 
with t~aymie homogeaate, rejects the skin-l~omograft within 1~ days. 

injected intraperitoneally with 0.5 ml of thymus homo- 
genates. Each t ime the thymic glands were immediately 
removed from normal new-born rats of the same strain, 
and they were homogenized immediately by an apparatus 
type Terzano (50,000 RPM at 4°C for 30 min). Distilled 
water was employed as a diluent, using 1 ml for each 
thymus. At  the end of the preparation, the absence of 
cellular structure was controlled microscopically. On the 
18th day, each animal of the two groups (thymectomized 
non-treated and thymectomized injected) was grafted 
with heterologous skin from new-born Wistar  strain rats. 
The graft, of 1 by 1 cm, was placed in the dorsal region. 
Thymectomized rats did not  reject it, but  the rats which 
had been thymectomized and treated with thymic homo- 
genate did (Table). 

The data  we and others have obtained permit  the fol- 
lowing conclusions: 

(1) Thymus action within immunogenesis is not  likely 
to be represented by the hypothesis ascribing to i t  the 
production of immunologically competent  cells; in fact 
such an action is present even if the organ is replaced by  
a thymic tissue closed in a diffusion chamber preventing 
the passage of cells. 

(2) The injection of a thymus homogenate from a new- 
born animal into a thymectomized rat  (repeated three 

Group 1 (8 rats) Group 2 (8 rats) 

Thymectomy 24 h after birth 
10th day 
14th day 
18th day: skin homograft 

Non-re#ction of the graft 
and persistence for more 
than two months 

Thymectomy 24 h after birth 
Injection of thymus homogenate 
Injection of thymus homogenate 
Injection of thymus homogenatc; 
skin homograft 
Rejection of the graft in each ani- 
mal within 12 days; necroscopy 
shows the absence of thymic rem- 
nants 

times in our experiment) is likely to be equivalent,  for the 
immunological development, to the implantat ion of a 
thymus-containing diffusion chamber. 

If the thymus action is a humoral  one, i t  must be em- 
phasized tha t  the thymic factor works even if it is not 
introduced into the organism in a continuous way (ex- 
per iment  of the diffusion chamber) but  at intervals and 
only a very  restricted number of times, as in our experi- 
ment. On the other  hand, we think our research suggests 
that ,  within the generic limits of a humoral  type action, 
i t  may be supported by some cellular component instead 
of by a thymic factor. 

We emphasize that ,  at  present, the results we have ob- 
tained a re  valid within the strict limits of the experi- 
mental  scheme we have chosen. I t  will be interesting to 
establish, by further research, what  the limits to their 
repetition are (time of thymectomy;  interval  between 
thymectomy and homogenate injection; age of the thy-  
mus donor animal). I t  will also be interesting to establish 
if the action of thymic homogenate is merely limited to 
the immunogenesis or if, on the contrary, i t  affects the 
other symptoms of thymectomy too. 

Riassunto. La introduzione, nel ra t to  t imectomizzato 
alla nascita, di Omogenati di t imo prelevato a neonati 
dello stesso ceppo, put  se r ipetuta  un numero molto limi- 
ta to di volte, appare a t ta  ad influenzare lo sviluppo im- 
munologico dell 'animale che riacquista la capacitg di 
rigettaxe gli innesti di cute. 
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