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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~ 
x 

m 

Erg. lCtll 2 

- -  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). 



~I5. IL 1954] Kurze Mitteilungen - Brief Reports 69 

lungszeiten und damit gleichzeitig drei unterschiedliche 
Gesamtdosen angewendet, um die Abt6tung, wenn auch 
nur mit wenigen Punkten, fair jede Intensit~it kurven- 
mRssig zu ermitteln. Es wurde dabei so verfahren, dass 
jeweils bei den verschiedenen IntensitAten dureh ent- 
sprechende Verl/ingerung der Bestrahlungszeit gleiche 
Gesamtdosen resultierten (Intensitiit • Zei t -konstant ) .  
Die diesbeztiglichen Verhiiltnisse sind in dem beigefiigten 
Bestrahlungsschema wiedergegeben. 

Bestrahlungsschema 

Intensitfit 

1 
1/10 
1/5o 

Erg cm-Ssec - I  

4.10 4 
4. i0 a 

0,8.10' 

Bestrahlungszeiten 

30" 1' 2' 
5' I0' 20' 

25' 50' 100' 

In der beigefiigten Abbildung sind die Ergebnisse 
dieser Versuche kurvenm~ssig daxgestellt, wobei jeder 
Punkt  der Kurve den Mittelwert aus durchschnittlich 
15 Einzelbestimmungen darstellt. Man ersieht, dass der 
photodynamische Wirkungsgrad, gemessen an der Ab- 
t6tung der Hefezellen, bei konstanter Benzpyren-Kon- 
zentration und einer Strahlendosis yon 48 - 10 s Erg bei 
der Intensit~t 1 ungefi~hr 6-gmal so gross ist wie bei der 
IntensitAt 1/10 und 1/50. In  dem yon uns untersuchten 
Intensit/itsbereich ist also eine deutliche Abh~tngigkeit 
der photodynamischen Wirkung des Benzpyrens yon 
der IntensitAt des UV.-Lichtes vorhanden, indem mit 
abnehmender IntensitAt die Wirkung konstanter Strah- 
lendosen ziemlich steil abf/illt. 

A. GRAFFI, I. GRAFFI 1, H. KRIEGEL, 
F. WINDISCH und P. SCHWENSOW 

Institut /~r Medizin und Biologie, Deutsche Akademie 
der Wissenscha/ten, Berlin, den 74. September 1953. 

Summary 

(I) The relation between photodynamic effect and 
intensity of ultra-violet radiation was investigated by 
means of the lethal-curve of yeast cells treated with 
benzpyrene as photosensibilizer. 

(2) If  the dosis of radiation ist kept constant, the 
resulting photodynamic effect decreases rapidly with 
diminishing intensity. 

1 Teilergebnisse der Dissertation. 

T h e  C o m p o s i t i o n  of Tobacco  S m o k e  ~ 

The report by GRAHAM, WYNDER, and CRONINGER t 
tha t  tobacco smoke condensate has produced tumors in 
a large percentage of the mice on whom it was painted, 
ESSENBERG'S work on the effects of tobacco smoke in- 
halation s , and the recent statistical studies on the re- 
lationship between smoking and the incidence of lung 

x This work was supported by a grant from the Damon Runyon 
Memorial Fund for Cancer Research. 

2 E. A. GRAHAM, E. L. WV~DEZ, and A. B. CRONISGeR, Science 
1t6, 521 (1952). - E. L. WYNDER, private communication. 

3 j .  M, ESSI'~I~BERG, Science 116, 561 (195~). 

cancer in humans t have rearoused interest in the chemi-  
cal nature of tobacco smoke. 

Communications in the literature note the occurrence 
in this smoke of a large number of chemical individuals 
and groups; these reports have been reviewed and are 
briefly summarized here. The diversity of methods and 
interests of the various inveet~ators limits the/r d a m  
as a reliable source of information on the chemical com- 
ponents of tobacco smoke. Thus, there has been no 
uniformity in the type of smoking machine used by 
workers in this field, nor in the values chosen for such 
parameters as the frequency of puffing, the duration of 
the puff, the volume of the puff, and the moisture 
content of the tobacco; we deem it probable, however, 
that  the variation in the composition of the smoke re- 
sulting from this lack of st&ndardira~tion has been qua.nti- 
tative in nature rather than qualitative. 

Of more importance is the fact tha t  collection of the 
smoke, in virtually all published work, seems to have 
been incomplete; the collection traius have been de- 
signed to retain vapors rather than aerosols. A second 
major point of uncertainty is tha t  the several investi- 
gators have employed different varieties and blends of 
tobacco, cured in divers waye, and smoked in the form 
of cigarets, cigars, and pipe tobacco, This variation in 
the nature of the material smoked may have resulted in 
the presence or absence of & part/culax component in & 
" ta r"  (as reported by WSNUSCK I to he true of certain 
of the alkaloids), but  here, too, the apparently minor 
qualitative differences between various tobaccos would 
indicate tha t  almost all of the compounds demonstrated 
to be present in the smoke from any one source exist in 
most tobacco smokes. 

The smoke from tobaccos which have been impreg- 
nated with considerable quantities of additives will, of 
course, contain these foreign materials or their decom- 
position products. 

In the accompanying table we have summarized the 
qualitative data of previous invostigatore. For the rea- 
sons cited above, as well as the frequent absence of such 
data, we have not included quantitat ive information 
here. A single question mark following the name of a 
compound indicates that  we do not cons/der the evidence 
cited in the literature to be definitive proof of the 
identity of the compound. The superscript "at" identifies 
those materials which have been t ~ t e d  for carc/nogenic 
activityÁ; unless otherwise indlcsted these compounds 
are reported to be non-carcinogenic. 

A. I, KOSAg 

D e p a r t ~  o~ l ~ h t ~ i a l  Medicinl, New York Uni- 
versity, Post-Graduate Medical ,5¢1~o1, New Yowk, 2~. Y. ,  
SepUmbcv 19. 19$3. 

Z~ammnta$~ 
Die Literatur fiber die ventchiedenen Bestaadteile des 

Tabakrauchs/st  kr l t l~h gesichtet worden, und die lure. 
zerogene E igen~ht f t  einselner Verbindungen wurde an.  
geftthrt. 

t E,g. E. L. WvNesa, Arch. Ind. Hyg. Occupational Med. 8, 918 
O9~t). 

| A.WzNuSCll, DeC T ~  (Gelst, Bl~tle~, 1989), pp. 75-?9, 
I J.L.HAmTwzLL, Ssr~y o / ~  WM~ H ~  B~,  T a ~  

/or C¢~isofmk AcK~ity, Federal Security Agency, Public Health 
Service, Bethesda, Md., ~htd eclit/ota (19M). 

See Table on page 70. 


