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beobachtet.  (Offensichtlich waren die neurosekretorischen 
Zellen in der pars intercerebralis des Gehirns in ihrem 
normalen T~itigkeitsrhythmus gestSrt, zeigten diese doch 
zu einer Zeit vor der H&utung, da sic normalerweise kein 
Sekret mehr fiihren 2, in den untersuchten F~llen noch 
eine starke Anfiirbbarkeit.) Die hier bei dnth. pernyi be- 
obachtete Verllingerung der Entwicklungszeit stand j edoch 
nicht  in t3eziehung zu RegenerationsprozessenK 

Eine Abkiirzung der Stadiendauer nach Gehirnimplan- 
tationen 4 wurde bei Anth. pernyi in mehreren Fitllen be- 
obachtet,  darfiber hinaus auch nach Verpflanzung yon 
Stigmen in die thorakale Leibesh6hle. 

Bei Sphinx ligustri hingegen wurde auch nach anderen 
Operationsarten (zum Beispiel Exst irpat ion und Trans- 
plantat ion von Flfigelanlagen) bei fiber der H~tlfte der 
Raupen die Dauer  eines postoperativen Raupenstadiums 
bis zu 4 Tagen verk/irzt;  bei einem Drit tel  derselben ver- 
t~ngerte es sich bis zu 6 Tagen, w&hrend die iibrigen 
Raupen sich normal nach 7-8 Tagen h~uteten. 

Anstelle einerVerl~ngelaang yon postoperativen Raupen- 
stadien war bei Van. urticae und V. jo eine Verkfirzung 
derselben bis zu 4 Tagen zu beobachten. Oberz~thlige 

H~.utungen konnten nach der Operation bei allen hier 
untersuchten Arten auftreten:  am seltensten bei Sphinx 
ligustri, am h~iufigsten bei A nth. pernyi. 

Rdsumd. Chez des chenilles de macrol6pidopt6res, apr6s 
des implantations dans la r6gion thoracique on a obtenu : 
lO une dur6e de d6veloppement postop6ratoire plus longue 
(Saturnid6s et Sphingid6s), ou plus courte que la normale 
(Nymphalid6s et Sphingid6s); 2o des chenilles qui ne 
muent  plus (Saturnid6s) oh ont une mue suppl6mentaire, 
3 ° des chenilles qui ne se chrysalident qu 'en  patt ie (Satur- 
nid6s et Nymphalid6s). - Dans plus de 30 cas les pattes de 
la chrysalide se form~rent £ c6t4 des pattes de la chenille, 

qui ne se rdsorb6rent pus. MARGA LEMPPENAU 
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The Induction of  T o l e r a n c e  in  H a m s t e r s  to  T r a n s -  

p l a n t s  of  M o u s e  Sarcoma by Means of  H e t e r o -  

p a r a b i o s i s  

Previous research on the influence of homoioparabiosis 
on the transplantabil i ty of neoplasms has shown tha t  by 
parabiosis both sensitivity and immuni ty  may be trans- 
mit ted to transplants of neoplastic tissue. CLOUDMAN 1 ob- 
served tha t  C57BL mice in parabiosis become sensitive to 
hepatoma C198, just like crosses of the F 1 generation (C5~ 
leaden × C57BL non-sensitive). The author has given the 
name of pseudohybridization to this process of changes 
under the influence of parabiosis. HARRIS ~ showed tha t  by 
parabiosis transplantation immuni ty  may also be trans- 
mit ted to the second partner.  

The research here reported was undertaken with the aim 
of inducing tolerance in hamsters to transplants of 
Croeker's mouse sarcoma 180 by means of heteropara- 
biosis. Since in mouse-hamster heteroparabiosis s the 
parabiotic immunization of the hamsters most frequently 
occurs, an a t tempt  has been made to show whether 
immunological enhancement 4 of a neoplasm may  be ob- 
tained in this way by transplanting neoplastic tissue from 
one species of animal to another. 

Syrian hamsters (Mesocricetus auratus) of both sexes, 
two months old and of our own breeding, were joined in 
heteroparabiosis with unrelated female white mice with- 
out any transplant of sarcoma 180 or with an already 
developed subcutaneous Crocker's sarcoma. Severe an- 
aemia and the death of the mouse parabiont most fre- 
quently occurred after 4, 5, or 7 days of heteroparabiosis. 
The hamsters were then released from heteroparabiosis 
and 5, 8, and 10 days after separation, transplants were 
made of Crocker's sarcoma 180. Pieces of the sarcoma 
transplants were subcutaneously grafted into the hamsters 
with a trocar under the most aseptic conditions possible. 
No vascular connection between the two parabionts was 
observed on separation of the hamsters from heteropara- 
biosis. In heteroparabiosis, only the coeliac cavities of the 
two partners communicated. Some parabiotic hamsters, 
in which histological examination confirmed that  the 
sarcoma transplant  had ' taken' ,  ~;ere injected intraperi- 
toneally 8 days after t ransplantat ion with spleen homo- 
genizate taken from the mouse bearing the tumor.  The 

neoplastic transplants in the hamsters were controlled to 
see if they 'took" by making histological preparations or 
smears on slides at varying intervals of' t ime after trans- 
plantation. 

As controls 30 single hamsters (20 females and 10 males) 
were used; these received subcutaneous transplants of 
Crocker's sarcoma. A second control was provided by 20 
hamsters (15 females and 5 males), which received a sub- 
cutaneous transplant of sarcoma 180 on the eighth day 
after the second injection of mouse spleen homogenizate. 

In all single control hamsters, inflammation and leuco- 
cyte infiltration at the site of the implanted neoplastic 
tissue were observed between the third and fifth day 
after transplantation. In  control t~amsters which received 
injections of mouse spleen homogenizate, growth of the 
neoplasm up to the 28th day after transplantation, 
followed by regression, was observed in 5 females. 

As the experiment has shown, mouse-hamster hetero- 
parabiosis has no influence on neoplastic growth in the 
parabiotic hamster. The influence of heteroparabiosis on 
the growth of neoplasms in parabiotic hamsters is shown 
when these are joined in parabiosis with mice previously 
injected subcutaneously with sarcoma 180. In all para- 
biotic hamsters which were joined to mice from 30 to 46 
days after t ransplantat ion of sarcoma, the implanted 
Crocker's sarcoma grew in the subcutaneous tissues up to 
38 days and then underwent regression. This effect of 
growth in the sarcoma is still more intensive when mouse- 
spleen homogenizate is given to the parabiotie hamsters 
after transplantation. The sarcoma transplants are then 
maintained in the hamsters up to 102 days and do not  
undergo regression (Table I and II). 

On the basis of these results, it may be assumed tha t  
immunological enhancement of mouse sarcoma in hams- 
ters may be obtained by heteroparabiosis when immuni- 
zation occurs in the hamsters with the formation of both 
erythrocytic antibodies and of neoplastic antibodies, of 
which a sufficiently high level conditions the growth of 
sarcoma in separated parabiotic hamsters. 
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Tab. I Tab. II 

Number Duration Time of survival 
of para- of hetero- of sarcoma trans- 
biotic parabiosis plants in para- 
hamster in days biotic mice in days 

Results of trans- Number Duration 
plantation of para- of hetero- 
Time of survival of biotic parahiosis 
sarcoma transplants in hamster in days 
parabiotic hamsters 

Time of survival Results of trans- 
of sarcoma trans- plantation 
plants in para- Time of survival of 
biotic mice in sarcoma transplants in 
days parabiotie hamsters 

injected with mouse 
spleen homogenizate 

13b 2 12 failed to 'take' 
14b 4 12 failed to 'take' 
15b 4 12 failed to 'take' 
43A 5 13 failed to 'take' 
16b 4 13 failed to 'take' 
26a 7 14 failed to 'take' 
19b 5 15 failed to 'take' 
27b 4 15 failed to 'take' 
2a 6 16 failed to 'take' 
7a 5 18 failed to 'take' 

28a 4 19 failed to 'take' 
12b 5 20 failed to 'take' 
28A 4 20 failed to 'take' 
21b 4 ~0 failed to 'take' 
51A 4 20 failed to 'take' 
17b 1 20 failed to 'take' 
32A 1 26 failed to 'take' 
40b 6 29 35 days and regression 

130A 3 29 ~1 days and regression 
1 4 30 38 days and regression 
3 5 31 ~0 days and regrcssion 

31b 3 32 22 days and regression 
139A 4 32 30 days and regression 
l18A 4 32 30 days and regression 
143b 4 33 £3 days and regression 

10a 4 46 30 days and death 

50A 4 31 38 days and death 
39 A 4 82 37 days and death 
30A 3 32 43 days and regression 
43b 4 33 102 days and death 
18A 4 40 30 days and death 
12a 3 42 46 days and death 
14a 4 46 72 days and death 

Zusammen/assung. D u r c h  die H e t e r o p a r a b i o s e  M a u s -  
H a m s t e r  w u r d e  bei  den  H a m s t e r n  T o l e r a n z  a u f  Crockers  
M a u s s a r k o m a  h e r v o r g e r u f e n .  D e r  i n d u z i e r e n d e  E i n f l u s s  
der  H e t e r o p a r a b i o s e  k o n n t e  n u r  d a n n  b e o b a c h t e t  werden ,  
w e n n  bei  d e n  p a r a b i o t i s c h e n  MRusen  die v o r h e r  i m p l a n -  
t i e r t e  G e s c h w u l s t  g u t  e n t w i c k e l t  war .  Die h e t e r o t r a n s -  
p l a n t i e r t e  G e s e h w u l s t  ze igte  e in  r a s c h e s  W a e h s t u m  n u r  
d a n n ,  w e n n  M i l z h o m o g e n a t  e iner  g e s c h w u l s t t r a g e n d e n  
M a u s  in  p a r a b i o t i s c h e  H a m s t e r  in j iz ie r t  w o r d e n  war .  

BARBARA KONIECZNA-MARcZYI~SKA 

Department o/Biology and Embryology, Medical Academy, 
Krak6w (Poland), April 17, 1961. 

U n t e r s u c h u n g e n  an I o n e n a u s t a u s c h m o d e l l e n  
z u m  Verst~indnis der P h y s i o l o g i e  b iogener  

A m i n e .  

A u s t a u s c h v e r s u c h e  a n  e i n e m  s c h w e f e l s ~ i u r e -  

g r u p p e n t r a g e n d e n  H a r z  z u m  V e r s t ~ i n d n i s  y o n  

s o g e n a n n t e n  His tamin l iberat ionsvorg~ ingen  

Zah l re i che  A r b e i t e n  de r  L i t e r a t u r  b e f a s s e n  s ich  m i t  d e n  
p h y s i o l o g i s c h e n  F u n k t i o n e n  k6 rpe re igene r  s a u r e r  P o l y -  
s a c c h a r i d e  wie H e p a r i n ,  C h o n d r o i t i n s u l f a t  usw.  x-s. Diese  
P o l y e l e k t r o l y t e  b e s i t z e n  d e n  C h a r a k t e r  v o n  I o n e n a u s -  
t a u s c h e r n ,  u n d e s  is t  d a h e r  a n z u n e h m e n ,  d a s s  sic a u f  
G r u n d  dieser  E i g e n s c h a f t  a n  v ie len  p h a r m a k o d y n a m i s c h e n  
Vorg~ingen be te i l ig t  s ind .  So i s t  z u m  Beispie l  b e k a n n t ,  
d a s s  so lche  s a u r e  P o l y s a c c h a r i d e  Basen ,  wie e t w a  b iogene  
A m i n e  ( H i s t a m i n ,  Se ro ton in  usw.) ,  in der  F o r m  y o n  
G e g e n i o n e n  f ix ieren.  

l m  O r g a n i s m u s  df i r f ten  s a u r e  P o l y s a c e h a r i d e  e inerse i t s  
die F u n k t i o n  v o n  ~cTr~igersubstanzen ~ bes i tzen ,  i n d e m  sic 
e n t w e d e r  in D e p o t s  loka l i s ie r t  vor l i egen  (zum ]3eispiel in 
F o r m  der  a m i n r e i c h e n  Mas tze l len)  ode r  a b e r  als  Muco-  
p ro te ine ,  d a s  h e i s s t  als  P o l y s a c c h a r i d - E i w e i s s k o m p l e x e ,  
z i rku l i e ren ;  a n d e r e r s e i t s  s ind  so lche  P o l y s a c e h a r i d e  u n d  
a n d e r e  woh l  a u c h  in die O r g a n r e z e p t o r e n  e i n g e b a u t .  D a  
sie in be iden  F~l len  als  I o n e n a u s t a u s c h e r  w i r k e n  k 6 n n e n ,  
e r s e h e i n t  es y o n  b e s o n d e r e m  I n t e r e s s e  a b z u k l ~ r e n ,  wie  
s ich  diese b i o g e n e n  I o n e n a u s t a u s c h e r  a l l geme in  v e r h a l t e n  
u n d  welche  f u n k t i o n s b e s t i m m e n d e n  E i g e n s e h a f t e n  sic be- 
s i tzen.  E s  is t  a n z u n e h m e n ,  d a s s  s ich  D e p o t p o l y s a c c h a r i d e  
e n t s p r e e h e n d  ih re r  u n t e r s c h i e d l i c h e n  p h y s i o l o g i s c h e n  oder  
p h a r m a k o d y n a m i s c h e n  R e a k t i v i t ~ t  y o n  R e z e p t o r - P o l y -  

s a c c h a r i d e n  n i c h t  n u r  d u r c h  ihre  P o l y s a c c h a r i d s t r u k t u r ,  
s o n d e r n  a u c h  d u r e h  die N a t u r  i h re r  l a d u n g s t r a g e n d e n  
G r u p p e n  u n t e r s c h e i d e n .  So b e f i n d e n  s ich  beispie lsweise  in 
de r  M a g e n s c h l e i m h a u t  s a u r e  M u c o p o l y s a c c h a r i d e  m i t  
Sehwefe l s l iu reg ruppen ,  w~ihrend die Zel lw~nde in d e n  
G e w e b e n  m a n e h e r  O r g a n e  die c a r b o x y l g r u p p e n t r a g e n d e  
N e u r a m i n s ~ u r e  in F o r m  y o n  K o h l e h y d r a t - E i w e i s s k o m -  
p l e x e n  6 e n t h a l t e n .  E b e n s o  we i s t  die T a t s a c h e ,  d a s s  
s c h w e f e l s a u r e  P o l y s a c c h a r i d e  in  O r g a n e n  m i t  E n t g i f -  
t u n g s f u n k t i o n  ( z u m Beispie l  Leber)  in h o h e r  K o n z e n -  
t r a t i o n  vor l iegen,  d a r a u f  hin,  d a s s  P o l y e l e k t r o l y t e  a n  d e n  
spez i f i s chen  F u n k t i o n e n  so lcher  O r g a n e  m a s s g e b e n d  be-  
te i l ig t  se in  k 6 n n e n .  

U m  fiber die phys io log i sehe  u n d  p h a r m a k o l o g i s c h e  Be-  
d e u t u n g  y o n  i m  K 6 r p e r  a b l a u f e n d e n  I o n e n a u s t a u s c h -  
v o r g ~ n g e n  A u f s e h l u s s  zu e rha l t en ,  e r s c h e i n t  es v o r e r s t  v o n  
Vortei l ,  ans te l l e  der  racis t  n i c h t  in gen f igende r  c{Reinheit ,  
v o r l i e g e n d e n  b i o g e n e n  A u s t a u s c h e r  s y n t h e t i s c h e  I o n e n -  
a u s t a u s c h e r  7 als Modelle  fiir k6 rpe re igene  D e p o t s  bzw.  
O r g a n r e z e p t o r e n  h e r a n z u z i e h e n .  I n  e iner  e r s t e n  Re i h e  
y o n  V e r s u c h e n  w u r d e  eine b e s t i m m t e  Me n g e  e ines  I o n e n -  
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