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Transp lan t s  of embryonic  skin and t e r a t o m a s  fo rmed  af te r  t ransplanta t ion  of minced t i s -  
sues  of embryos  at the 18th-20th and 12-14th days of development  into newborn syngeneic 
rec ip ien t s  grew much more  slowly than :s imilar  graf ts  t ransplan ted  into adult rec ip ients .  
It is pos tula ted  that fac tors  control l ing growth of embryonic  t i s sues  exis t  in embryos  and 
newborn animals .  
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The growth of cysts  f o rmed  f r o m  syngeneic  graf ts  of the embryonic  gas t ro in tes t ina l  t r a c t  (GIT) is 
dep re s sed  in newborn mice  compared  with that in adult rec ip ien ts  [1]. This depress ion  is mos t  m a r k e d  in the 
case  of cys ts  f r o m  the sma l l  intestine,  but it is a lso  found af ter  t ransplanta t ion  of the embryonic  s tomach  
and la rge  intestine into newborn animals .  The question a r i s e s  whether  this phenomenon is speci f ic  pure ly  
for  the embryon ic  GIT or whether  it is a common fea ture  of var ious  embryonic  t i s sues  when graf ted into 
newborn rec ip ien ts .  

Growth of embryonic  skin and of a mixture  of all  embryonic  t i ssue  was studied a f te r  t ransplanta t ion  
into newborn and adult mice .  

Fig. 1. Bone with bone m a r r o w  in graf t  f r o m  
mix ture  of all embryonic  t i s sues  in adult r e -  
cipient (4 months a f te r  t ransplantat ion) .  Here  
and in Figs.  2 and 3: h e m a t o x y l i n - e o s i n ,  
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E X P E R I M E N T A L  M E T H O D  

Embryonic  mice of both sexes of s t rains  BALB/c  and 
DBA/2 and (CBA • C57BL/6I)F 1 hybrids were used as the 
donors,  andadult mice and young mice aged 1-3 days of both 
sexes and of the same swains  were the recipients .  

The skin of embryos aged 18-20 days was minced with 
s c i s so r s  into pieces measur ing  1-2 mm. Embryos aged 12- 
14 and 18-20 days also were cut up into s imi lar  pieces.  Me- 
dium No. 199 was added to the minced t issue at the ra te  of 
0.5 ml medium to 1.6 g t issue.  The minced t issue was in- 
jected through a thick needle subcutaneously into newborn 
and adult recipients  in a volume of 0.1 ml. 

Regular  observations were made on the time of ap- 
pearance and growth of cysts .  The mice were killed after  
10 and 20 days and 1, 2, 3, and 4 months and the cysts were 
weighed and fixed for histological investigation. Sections 
were stained with hematoxy l in -  eosin 

EXPERIMENTAL RESULTS 

AND DISCUSSION 

i. Growth of Embryonic Skin Grafts. After trans- 
plantation of skin from embryos at the late stages of devel- 
opment into adult animals cysts consisting of a closed cavity 
filled with desquamated epithelium and hairs were formed. 
The cysts were found on the 5th-14th day after transplanta- 
tion in 100% of the adult recipients and they increased in 
size steadily. 

In the newborn animals the grafts could be seen under 
the skin on the day after transplantation and on the next 2 
or 3 days, but later they could not be palpated in most of the 
animals.  

At autopsy on the mice with skin grafts 10 days after 
injection, p r e se rved  pieces of t ransplanted mater ia l  could 
be seen, a r ranged  along the rec ip ien t ' s  back. One or two 
cysts 1-2 mm in diameter  were found 20 days and 1, 2, 3, 
and 4 months af ter  injection in near ly  all the animals.  In 
some animals the cysts had completely disappeared by 3-4 
months. 

The comparat ive sizes (weights) of the cysts formed 
f rom embryonic  skin in the newborn and adult animals 1, 
2.5-3, and 4 months after t ransplantat ion and the percentage 
of cases in which theywere  found a re  given in Table 1. 
Clearly cysts were  found at autopsy after 1 month in all the 
animals receiving grafts at the age of 1-2 days. At autopsy 
at the la ter  periods cysts  were found in a smal le r  percent -  
age of cases ,  very  much smal le r  after 4 months. The 
weight of the cys ts  in the newborn animals was severa l  
t imes less  than the weight of cys ts  formed f rom the same 
quantity of t ransplanted mater ia l  in the adult animals.  The 
difference was s tat is t ical ly significant. 

2. -Growth of Grafts f rom Mixture of All Tissues of 
12-14- and 18-20-Day Embryos .  The resul ts  of t ransplan-  
tation of minced t issue of the whole embryo into newborn 



TABLE 2. Growth of Grafts f rom Mixed Tissues of 12-14- and 18-20-Day Embryos in 
Newborn and Adult DBA/2 Mice (M • m) 

Donors 

Embryos aged 18-20 
days 

Recipient Time after transplantation 

l age s e x  

CY 

9 

2 i/~-3 months 
qoin I ] which I mean 
cysts were weight P 
f6und (in g) 

93,8 0,07+-0,01 
100 1,22• 
89,5 0,04• 
I00 0,91• 

<0,01 

<0,01 

<0,01 

<0,01 

4 mouths 
qoin [ which [ mean 
cysts werel weight ~ 
found [ tin g) 

100 0,06-.+0,02 <0,01 
100 0,34• 0,06 

100 
100 
100 
100 

Newborn 
Adult 
Newborn 
Adult 

Embryos aged 12-14 INewbom 
days [Adult 

|Newborn 
[Adult 

cr 

9 

100 0,08• 
lOO 0,54+ o, 13 
I00 0,02• 
100 0,62• 

0,06 
2,42 
0,04 
1,04 

Fig. 2 Fig. 3 

Fig. 2. Elements of skin in graft  f rom mixture of all embryonic t issues in newborn 
recipient  (4 months after transplantation).  

Fig. 3. Graft f rom mixture of all embryonic  t issues in adult recipient:  cavity lined 
with cylindrical  epithelium forming crypts and villi (4 months after transplantation). 

and adult recipients  were s imi lar  to those obtained by transplantat ion of embryonic skin. The resul ts  of 
these experiments  are  given in Table 2, which shows that the difference in weight of the cysts formed in the 
newborn and adult animals was grea te r  than after  transplantation of skin. The difference was increased in 
the case of transplantation of t issues f rom embryos  aged 12-14 days (Table 2). 

3. Histological Investigation of the Grafts.  Histological investigation of the formation ar is ing f rom 
the mixture of t issues of the whole embryo in newborn and adult mice showed that 4 months after t r ans -  
plantation they consis ted of cart i lage,  bone with bone mar row (Fig. 1), connective t issue,  and muscle.  
Stratified squamous epithelium was frequently found to line discrete  cavities,  as well as to fo rm the epi- 
dermis of the skin, beneath which was a layer  of dermis with hair  follicles and sweat glands (Fig. 2). In a 
few cases cavities lined with cylindrical  epithelium, with depressions sinking into the underlying connec- 
tive t issue,  beyond which was a layer  of smooth muscles ,  could be seen. These were presumably  cavities 
fo rmed by intestinal t issue (Fig. 3). Gland cells with large amounts of secret ion also were observed. Adi- 
pose t issue was abundant in all the grafts .  

The formations obtained f rom grafts  of embryonic  t issues  in the newborn animals were indistinguish- 
able in morphology f rom those in the adults. The same t issues were found, but in the adults the mass of 
t issue was g rea te r ,  and blood vessels  and regions s imi la r  to intestinal t issue were more  frequently seen. 

The r e su l t s  of these experiments show that in newborn animals grafts consisting of embryonic  t i s -  
sues gradually diminished in size and most  of the injected mater ia l  was absorbed. Meanwhile, in adults the 
grafts gradually grew in size. In newborn animals growth of most  embryonic  t issues capable of growth in 
adult recipients  was thus inhibited. 
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The mechanism of inhibition of growth of embryonic  t issues  in newborn recipients  is not c lear .  The 
phenomenon is evidently not connected with an immunological response  of the rec ip ient  to the graft .  T r ans -  
plantation was c a r r i ed  out under s t r i c t ly  syngeneic conditions into immunologically incompetent rec ipients .  
In the c lass ica l  view, immunological incompetence of the rec ip ient  can only faci l i tate  growth of embryonic  
grafts .  Recent ly  it has even been shown [2, 3] that grafts of embryonic  t issues  grow bet ter  in immunologic- 
ally incompetent i r rad ia ted  adult mice.  P resumably  in newborn animals e i ther  cer ta in  factors  n ece s sa ry  
for growth of t ransplants  are  absent,  or in embryos  and newborn animals there  exist  cel lular  and (or) hor-  
monal fac tors  which control  the ability of embryonic cells to grow and differentiate.  These factors  or 
essent ia l  combinations of them are  absent in adult animals.  
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