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somes chez cette esp~ce et n 'ayant  pan retrouv6 le type 
agrestis, MATTHEY x a suppos6 que MULDAL avait  6tudi6 
M. agrestis et non M. oeconomus. Le specimen utilis6 par 
MAKINO provenai t  des iles Kouriles; on pouvait slots 
supposer que la race europ6enne de M. oeconomus dif- 
f6rait cytologiquement.  C'est pour cette raison que je 
me suis fait  envoyer  des M. oeconomus de Hollande. 
Leur formule est exactement  cells que MAKINO a d~crite 
et l 'observat ion de MULDAL doit ~tre d6finitivement 
6cart6e. 

Chez Taters brantsii draco, TOBIAS m a trouv6 34 chro- 
mosomes; cette observation est certainement inexacte 
puisque, dans la m~me race, je trouve un nombre di- 
ploide de 44. 

EspJces nouvelles pour la cytologie. Je me contente de 
quelques indications relatives aux can les plus int$- 
ressants. M ystromys albicaudatus est un Murida, e d'affi- 
nit6s myst6rieuses, g6n6ralement consid*r6 comme 
l 'unique Cricetinae africain. Sa formule chromosomique 
et le type de ses h~t6rochromosomes ne justifient ptm 
cette hypoth~se. Steatomys pratensis eat le seul repr~- 
sentant de la sous-famille des Dendromyinae dont Ins 
chromosomes aient 6t6 examin6s: l 'esl~ce est remar- 
quable par le nombre 6lev6 et la petite taille des auto- 
somes, aussi bien que par ses grands chromosomes 
sexuels, tous deux m6tacentriques. Mastomys .coucha, 
souvent rattach~ au genre Rattus, a un type d'h*t*ro- 
chromosomes tr~s diff6rent. Alors que lea Microtus irani 
6tudi6s en 1952 poss~daient 62 chromosomes, ceux que 
j 'ai  re~us cet te  ann6e ont un nombre 2 N de 54. II y a 
vraisemblablement,  confondues anus une m~me d~nomi- 
nation, deux races ou deux esp~ces distinctes. Pi tymys  
subterraneus, du nord de la France, est cytologiquement 
bien distinct de P. /a t io i  de Zermatt. La syst~matique 
du genre Pi t ymys  ~tant tr~s embrouill*e, cette observa- 
tion pourra ~tre utile. 

Conclusions. I1 est impossible, dana le cadre de cette 
note, de d6velopper les inductions d'ordre phylog*nique 
que peuvent  susciter ces observations: disons qu'elles 
confirment la th~se que j 'ai  pr~sent6e en 1953, comme 
quoi plus de la moiti6 des Muridae doivent possSder des 
hombres diploides compris entre 40 et 56. 

R.  MATTHEY 

Laboratoire de zoologie de l' UniversitJ de Lausanne, le 
18 septembre 1953. 

Summary.  

The author  has studied 18 species of Muridae. Only 
two had previously been investigated, The main results 
are summarized in a list (see above). Statistically, these 
observations confirm the statement that  more than 
half of the Muridae have a diploid number between 40 
and 56. 

1 R. MATTHEY, Rev. suisse Zool. 5S, 201 (1951). 
~- P. V. TOBIAS, South-Afric..]. Sci. 48, 366 (1952). 

Autoradiographic  Studies  with S s6 
on the D e v e l o p m e n t  of the Rat Embryo  

A summary of investigations recently published by 
BOSTROM 1 has shown tha t  radioactive sulphur admin- 
istered in the form of sulphate to rats and rabbits is 
incorporated as ester sulphate in sulpho-mucopoly- 
saccharides. On the other hand, i t  is only insignificantly 

I H. BOSTR~M, Arkiv Kemi 6, 43 (1953). 

utilized in the synthesis of taurine, and not at all in the 
formation of cystine and methionine. It may be assumed 
that, 48 h after an injection, practically all the residual 
sulphur is ester-bound. Autoradiography with labelled 
sulphate thus comprises a reasonably specific method 
for in vivo staining of sulpho-mucopolysaccharides, with 
obvious value for embryological research. Within this 
latter field, however, only & small number  of isotope 
studies have hitherto been made with S as. LA~'TON l has 
demonstrated with tissue-culture-technique that chick 
embryo fixes labelled sulphate in some tissues. BOSTR6M 
and ODEBLAD t have nutoradiogr&phically investigated 
the occurrence in rabbit-foetus three weeks old, 16 h 
after the mother had been given an injection of labelled 
sulphate. They found & high content of sulphur in organs 
known to contain sulpho-mucopolysaccharides. 

Fig. l.-Autorad/o~un (poe/five) showia 8 the posterior extremlW of 
fully developed rat-foetus. High sulphur ooateat in the epiphysenl 
cartilage, Low content in the bony d/aphysls. Numerous white spots 
indicate mast ceils in skin and coanective,t~ue. Enlm~ment I0 x. 

In the following experiments some thirty female rats 
representing various stages of pregnancy were injected 
with 3-15 mc/kg of labelled sodium sulphate (A.E.R.E.; 
Harwell). The animals were killed 48 h later, the embryos 
were withdrawn and fixed in methanol, cleared in xylene 
and embedded in paraffine. Autoradiography was per- 
formed in accordance with the method of BOSTn6M and 
ODKBLAD 8, and for comparison of the radiograms the 
specimens were stained with hematoxyline-eceine, to- 
luidine blue and periodic acid-leucofuchsine s. The results 
reported here are in brief whereas a detailed account 
will be published elsewhere. Foetus in the earlier stages 
retained only inconsiderable quantities of sulphate, but 
the amount was appreciable in foetus one weak and a 
half old. In confirmation of findings in earlier investiga- 
tions, the highest sulphur incorporation was found in 
cells and tissues which presumably contained sulpho- 
mucopolysaccharides. The connective-tissue generally 
housed rather large quantities of radioactive sulphur 
through which, to some extent, the organs became out- 
standing. Radiograms of mast cells from two and a half 
weeks, revealed a high degree of density (Fig. I). Carti- 
lage showed maximum incorporation, giving excellent 
pictures of the skeletal system. The sulphur content 

i L. L. L~vToN, Cancer $, 725 (19S0). 
s H. BOSTS~U and E. ODIBLAD, Anat. Rec. II$, 505 (19[~). 
s U, FRIssao, W. GaAv, and B, AnEno, Acta PharmacoL toxicol. 
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d i m i n i s h e d  a t  t he  e n c h o n d r a l  oss i f ica t ion .  T h e  i n t r a -  
m e m b r a n o u s  b o n y  f o r m a t i o n  was also a p p a r e n t l y  pre-  
ceded  b y  a n  a c c u m u l a t i o n  of s u l p h o - m u c o p o l y s a c c h a -  
r ides ,  as t he  c o n n e c t i v e - t i s s u e  of t h e  ce r eb ra l  capsu le  
r evea l ed  m e t a c h r o m a s i a  a n d  a h i g h  c o n t e n t  of S ~5 (Fig. 2). 
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Zusammenfassung 
Es  w u r d e  die S~S-Fixa t ion  bet  E m b r y o n e n  y o n  e twa  

30 g r a v i d e n  R a t t e n  u n t e r s u c h t .  B i n d e g e w e b e ,  Knorpe l  
u n d  gewisse r a s c h  w a c h s e n d e  Gewebe  wiesen  h o h e  Sul- 
p h a t a u f n a h m e n  auf,  v e r m u t l i c h  au f  G r u n d  des  E i n b a u e s  
y o n  r a d i o a k t i v e m  Schwefe l  in  die S u l f o m u k o p o l y s a c h a -  
r iden .  

Fig. 2.-Autoradiogram (positive). Rat-foetus about 17 days old. En- 
largement 6 x. High sulphur content in the cartilaginous skeleton, 
parietal skin where intramembranous bony formation takes place, 
the posterior part of the brain and in the intestines and genital 

papilla. Inappreciable content in lungs, liver and musculature. 

E p i t h e l i a l  t i ssue ,  as a rute ,  o n l y  f ixed  s m a l l  q u a n t i t i e s  
of r a d i o a c t i v e  s u l p h u r ,  as d id  also b l o o d  corpusc les ,  
m u s c u l a t u r e  a n d  n e r v e  t i ssue,  t-IOLMGREN 1 h a s  de sc r ibed  
t h e  o c c u r r e n c e  of m e t a c h r o m a s i a  in  e m b r y o n a l  a n d  a d u l t  
t i s sues  in  r a p i d  g rowth .  He  was of t h e  o p i n i o n  t h a t  t h i s  
was  c a u s e d  b y  s u l p h o - m u c o p o l y s a c c h a r i d e s ,  w h i c h  as- 
s u m p t i o n  p r o v e d  to  be  co r r ec t  as i t  h a s  b e e n  f o u n d  in  
c e r t a i n  r a p i d l y  g rowing  foe ta l  t i s sues  to  be  c o n n e c t e d  
w i t h  h i g h  s u l p h u r  f ixa t ion .  F o r  i n s t a n c e ,  t h e  i n t e s t i n e s  
of a foe tus  two  weeks  a n d  a ha l f  o ld  m a n i f e s t e d  m e t a -  
c h r o m a s i a  a n d  s u l p h u r  f i x a t i o n  in t h e  c o n n e c t i v e  t i s sue  
of t h e  s u b m u c o s a .  A n o t h e r  e x a m p l e  w h i c h  m i g h t  be  
m e n t i o n e d  is t h e  s i m i l a r  a p p e a r a n c e  of m e t a c h r o m a t i c  
s u b s t a n c e  a n d  h i g h  s u l p h u r  f i x a t i o n  in t h e  c o r p u s  s t r i -  
a t u m  of  e m b r y o  t 7 d a y s  old,  w h i c h  reg ion  was  in  r a p i d  
g r o w t h  a t  t h e  t ime ,  cL HICKS 2. Th i s  is of i n t e r e s t  as  
t h e  s u l p h u r  f i x a t i o n  w i t h i n  t h e  c e n t r a l  n e r v o u s  s y s t e m  
was o t h e r w i s e  i n c o n s i d e r a b l e .  I t  wou ld  s e e m  p r o b a b l e  
t h a t  e v e n  he re  t h e r e  is t h e  q u e s t i o n  of s u l p h o - m u c o -  
po ly saccha r ide s .  

I n  c o n c l u s i o n  t h e s e  r e s u l t s  i n d i c a t e  t h a t  S a~ f i x a t i o n  
in  r a t - f o e t u s  is due  to  i n c o r p o r a t i o n  in t h e  s u t p h o - m u c o -  
p o l y s a c c h a r i d e s  a n d  t h a t  t h e s e  a p p e a r  in  i n c r e a s e d  
q u a n t i t i e s  in  t i s sues  w i t h  r a p i d  g r o w t h .  

U, FRIBERG a n d  N. R. RINGERTZ jr ,  

Department of Histology, Karolinska Institutet, Stock- 
holm 60, September 7, 1953. 

1 Hj. HOLMGRI~N, Exper. Cell Res., Suppl. 1, 378 (1949). 
2 S. P. HICKS, Amer. J. Roentgenol. 69, 272 (1953). 

l ~ b e r  die Abh~ingigkeit der photodynamischen 
Wirkung von der Intensitiit der UV.-Bestrahlung 

I n  f r i i he ren  U n t e r s u c h u n g e n  I b e r i c h t e t e n  wi r  t iber 
E x p e r i m e n t e ,  die d e n  p h o t o d y n a m i s c h e n  E f f e k t  kan -  
ze rogene r  u n d  n i c h t - k a n z e r o g e n e r  f l u o r e s z i e r e n d e r  Koh-  
l enwasse r s to f f e  a u f  Hefeze l l en  u n d  v e r s c h i e d e n e  Fer-  
m e n t e  de r  M i t o c h o n d r i e n  aus  l ~ a t t e n l e b e r n  z u m  Gegen-  
s t a n d  h a t t e n .  In  d iesen  E x p e r i m e n t e n  w u r d e  die Ab- 
hXngigke i t  des  p h o t o d y n a m i s c h e n  E f f e k t e s  v o n  der  
B e s t r a h l u n g s z e i t  bei  k o n s t a n t e r  I n t e n s i t g t  u n d  die Ab- 
hXngigke i t  de r  p h o t o s e n s i b i l i s i e r e n d e n  W i r k u n g  v o n d e r  
A n w e s e n h e i t  m o l e k u l a r e n  Saue r s to f f s  im B e s t r a h l u n g s -  
g u t  q u a n t i t a t i v  e r m i t t e l t .  Als  w e s e n t l i c h s t e  R e s u l t a t e  
e r g a b e n  s i ch :  

1. D e r  p h o t o d y n a m i s c h e  E f f e k t  i s t  de r  app l i z i e r t en  
S t r a h l e n d o s i s  d i r e k t  p r o p o r t i o n a l ,  wobe i  fiir die Hefe- 
a b t 6 t u n g ,  spezie l l  f a r  das  B e n z p y r e n ,  e ine E x p o n e n t i a l -  
k u r v e  e r m i t t e l t  w e r d e n  k o n n t e ,  die e ine r  E i n t r e f f e r k u r v e  
w e i t g e h e n d  e n t s p r a c h .  

2. D e r  E f f e k t  e rwies  s ich  abh~ingig v o n d e r  Anwesen-  
he i r  m o l e k u l a r e n  Saue r s to f f s  u n d  k o n n t e  d u r c h  die E n t -  
f e r n u n g  desse lben  u n d  E r s a t z  d u r c h  S t i c k s t o f f  fas t  
q u a n t i t a t i v  u n t e r d r i i c k t  w e rd en .  

~/o ube,qeberde tiele2elle~ 
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- -  Kontrolle (UV, allein); . . . .  Intensitfit 1/50; 
. . . . . .  Intensit~it 1 / 1 0 ; -  - -  - -  lntensitfit 1. 

I n  d e n  n a c h f o l g e n d e n  U n t e r s u c h u n g e n  w u r d e  die 
Abh~tng igke i t  de r  p h o t o d y n a m i s c h e n  W i r k u n g  au f  das 
l J b e r l e b e n  u n d  die V e r m e h r u n g s f ~ h i g k e i t  d e r  Hefe- 
zel len y o n  d e r  I n t e n s i t ~ t  d e r  b e n u t z t e n  U V . - S t r a h l u n g  
u n t e r s u c h t .  Als P h o t o s e n s i b i t i s a t o r  w u r d e  3 ,4-Benz-  
p y r e n  a n g e w e n d e t .  Die  M e t h o d e  d e r  B e n z p y r e n b e h a n d -  
l u n g  d e r  Hefeze l len ,  S t r a h l e n q u a t i t / i t  (Wel ten l / tngen-  
bere ich)  u n d  q u a n t i t a t i v e  A u s w e r t u n g  d e r  Versuche  
e n t s p r a c h  d e n  A n g a b e n  in  u n s e r e n  f r t i he r en  Ver6f fen t -  
l i c h u n g e n .  Die  In t ens i t~ i t  d e r  b e n u t z t e n  B e s t r a h l u n g  
b e t r u g  m a x i m a l  4 .  104 E r g  cm-Zsec  -1  u n d  w u r d e  im 
VerhAi tn i s  1/10 u n d  1/50 v a r i i e r t .  Be i  j ede r  d e r  erw~ihn- 
t e n  In t ens i t~ t t en  w u r d e n  d re i  v e r s c h i e d e n e  B e s t r a h -  

x A. GRAFFI, H. KRIEGEL, H. SCHREIBER und F. WINDISCH, Z. 
Naturforsch. 8b/3, 142 (1953). -- H. KRIEGEL, Dissertation 1953, 
Berlin. - A. GRASFI, H. KRIEGEL, E. J. SCHNEIDER und G. SYi)OW, 
Naturwissenschaften 18, 414 (1953). - F. WINDISCH, W. HEUMANN, 
H. KRIEGEL und A. GRAFI~I, Z. Naturforsch. (im Druek). 


