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Absorptionsspektren und dem ganzen chemischen Ver- 
halten dieser Verbindungen besser entsprechen:  
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H. SCHVVARZ 

Organisch-chemische Anstalt der Universit~t :Basel, 
den 24. Juni 1950. 

Summary  

From the s tudy of absorption spectra of te t radehydro-  
yohimbic acid, te t radehydroyohimbine,  and its salts 
a new const i tut ion is proposed for these substances. 

XI 

Contribution ~ l'6tude de l'h6parine 

Dans un t ravaiI  qui v ient  de paraitre,  JORPES, 
BERGSTROM et  MUTT 1 concluent que l 'h4parine renferme 
des groupes sulfamides du type  C H - - N H - - S O 3 H .  
E t a n t  donn6 que de notre c6t6, et par des voles diff6- 
rentes, nous sommes arriv6s ~ la m~me conclusion, nous 
pensons utile de fake part  de nos r6sultats. 

L'h6parine Roche qui nous a servi pour nos essais ren- 
ferme au max i mum 10% de groupes amin6s libres. 
D 'au t re  part,  eonform6ment k JORPES et A ~VOLFROM z, 
nous aeons t rouv6 que la faible quant i t6  de gronpes 
ae6tyles qu'elle cont ient  ne peut  expl iquer  le blocage com- 
plet du reste des groupes amin6s. I1 Iaut  done admet t re  
un autre mode de liaison de l 'azote dans l 'h6parine. 

L 'hypoth6se d 'une liaison NIt-glucosidique,  telle que 
l ' ava i t  envisag6e XVVoLFROI~I, dolt  8tre 6cart6e. En  effet, 
l 'h6parine forme darts Ies conditions de la r6action de 
VAN SLYKE (acide ac6tique + nitr i te  de soude) une 
nitrosamine. Ce corps que l 'on peut  isoler est biologique- 
ment  inactif;  il se d6compose lentement  dans le milieu 
r6actionnel avec lib6ration d'azote.  S'il s 'agissait d 'un 
nitroso-compos6 issu d 'une liaison NH-glucosidique,  sa 
d6composition provoquerai t  n6cessairement une rupture  
de la chMne, ent ra lnant  une baisse de la viscosit6, Or, ce 
n 'es t  pas Ie cas. 

D 'au t re  par t  le groupe amin6 n 'est  pas non plus li6 au 
groupe carboxyle de l 'aeide glucuronique, celui-ci 6tant 
libre comme l ' indique les courbes de t i t rat ion.  Enfin, on 
ne t rouve 5, c6t6 de l 'acide ac6tique et de l 'acide sulfu- 
rique aucun autre  acide qui pourrai t  fitre rendu respon- 
sable du blocage du groupe amin6, 

1 E.J. Jol~pEs, H. BosTROM et V.MuTT, J. Biol. Chem. 183, 607 
(1950). 

2 M.L.WoLFROM et W.H.McNEELY, J. Amer. Chem. Soc. 67, 
748 (1945). 

La  seule possibilit4 qui rcste est celle d 'une liaison 
N H - - S O a H .  Par  hydrolyse acide de l 'h6parine (HC1 
N/25 et  100 ° C), on constate la scission d 'envi ron  1,5 
groupes sulfates par groupe amin6 lib6r6. Les groupes 
N H - - S O ~ I t  de l 'h6parine seraient donc plus rapidement  
scind6s que ses groupes C - - 0 - - S 0 3 H ,  dont  le hombre 
dfpasse ne t t emen t  celui des pr6c6dents. Or, ce fair semble 
en contradict ion avec la stabilit6 ~ l 'hydrolyse des 
sulfamates simples d6crits par  TRAIJBE x. En effet, nous 
aeons pu confirmer que les sulfamates du type t R N H ~  
SO,H, (CHBNIt--SO~H, p. ex.) solar plus stables que les 
esters O-sulfuriques eorrespondants (p.ex. CH~O--SO~H). 
Cependant, la synth6se de la glucosamine-N-sulfate nous 
a permis de comparer  sa vitesse d 'hydrolyse ~ celle du 
glucose-6-sulfate. Or, dans ce cas comme darts celui de 
l 'h6parine, c 'est  la liaison N-sulfate, qni-est la plus rapide- 
ment  hydrolys6e. La labilit6 de la liaison-N-sulfate de 
l 'h6parine n ' a  done rien d 'exceptionnel.  

Nous devons done admet t re  la pr6sence de groupes 
C H - - N H - - S O 3 H  dans l 'h6parine; ceux-ci semblent  de 
plus ~tre essentiets A l 'act ivi t6 biologique du polysaccha- 
ride, car Ieur t ransformat ion en groupes C--N(NO) SOaH 
entralne ins tantan6ment  la perte totale  de l 'activit6.  

KURV H. MEYER et D. E. SCHWARTZ 

Laboratoires de chimie organique et inorganique de 
l 'Universi t6 de Gen6ve, le 8 juin 1950. 

Summary  

Evidence has been obtained for the presence in 
heparin of glucosamine-N-sulfate groups ( - - N H - - S O ~ H )  
by the elimination of other  al ternat ives and by trans- 
formation of heparin into an inact ive nitroso compound. 

1 W.TRAUBE, Ber. Dtsch. Chem. Ges. SZ, 1~74 (1919). 

Mutation in the Enzymatic Equipment of 
Escherichia coil and Proteus OX 19 Directed by 

Desoxyribonucleic Acid Isolated from Bacteria 
of the same and of different Species. 

GRIFFITH 1 discovered tile possibility of t ransforming 
in vivo one type of pneumococcus into another  type by 
using heat-killed bacteria  of the other  type  of pneumo- 
coccus. This phenomenon was confirmed by DAwsox 
and  SIA 2, who were able to reproduce it  in vitro, and by 
ALLO%VAY s . 

The t ransforming principle has been identified by 
AVERY, ~[AcLEoD and ~{AGCARTY 4 wi th  bacter ial  
desoxyribonucleic acid. Ident ical  results were recently 
obtained by H. E. TAYLOR ~. 

BOIVIN et al. 6 have isolated from celis of Bacterium 
coli a desoxyribonucleic acid which induced mutat ions  
of the phase and of the enzymatic  equipment  in another  
strain of B. coli. Fur ther  exper iments  along the same 
line were performed with S. paradysenteriw (%VEIL and 
BINDER ~) and with B. anthracis (MANNINGER and 

1 F. GRIFFITH, J. Hyg. 27, 113 (1928). 
z M.H. DAwsoN and R.H.P. SIA, J. Exp. Med. 5¢, 681 (1931). 
a J.L.ALLowAY, J. Exp. Med. 5G 91 (1932); lb. 57, 265 (1933). 
a O.T.AvERY, C.M.MAcLEoD, and M.MAcCARTY, J. Exp. Med. 

79, 137 (1944). 
5 H.E.TAVLOR, J. Exp. Med. 89, 399 (1949). 
6 A.BoIvIN, Cold Spring Harbor Symp. on Quant. Biol. 1G 7 

(194S). 
A.J.WEm and A.J. BINDER, Proc. Soc. Exp. Biol. Med. 66, 

349 (1947). 
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Oxidation of some carbohydrates studied by the bacterial strains (+ oxidation, - -  
(The results are based on at least 4 experiments each) 

Bactreial strains 
o o 

+ + I  
+ + 1  
+ + l 
+ + 1  

+++1 + 

+ + I  
+ + 1  

+ 
+ 
+ 

Coli I . . . . . . . . . . . . .  
Coli UQ . . . . . . . . . . .  
Coli SG . . . . . . . . . . . .  
Coil 10 . . . . . . . . . . . .  
Proteus OX 19 . . . . . . . .  
Proteus OX 2 . . . . . . . . .  
Salmonella typhi murium . . . .  
Salmonella newport . . . . . . .  
Staphylococcus pyogenes Oxford . 
B. subtilis . . . . . . . . . .  
B. pyoayaneum . . . . . . . .  
B. prodigiosus . . . . . . . . .  

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

no oxidation) 

N6GRADI1). NO m u t a t i o n s  were,  on the  con t ra ry ,  
ob ta ined  in B. anthracis b y  TOMCSlK 3. 

I n  1934 I~AUFFMANN ~ d i scovered  t h a t  m a n y  Colon 
Bacil l i  i so la ted  f rom faecal  m a t t e r  of no rma l  subjec ts  
and  of pa t i en t s  w i t h  gas t roen te r i c  diseases possessed 
some an t igen ic  f rac t ions  of Salmonellw. This  fact  was 
conf i rmed  b y  G!OVANARDI el al. 4 and  by  BUONOMINI 
et al. ~. ZIRONI s has descr ibed the  p h e n o m e n o n  of para-  
a g g l u t i n a t i o n :  a bac te r ia l  s t ra in ,  l iv ing  in the  presence  
of a n o t h e r  b io logica l ly  r e l a t ed  one,  imposes  on to  t he  
l a t t e r  i ts  own an t igen ic  s t ruc tu re .  

E x p e r i m e n t s  on m u t a t i o n s  in t he  e n z y m a t i c  equ ip-  
m e n t  of  some  bac te r ia l  s t ra ins  are  descr ibed in th is  
paper .  

T h e  bac te r i a  s tud ied  are :  4 s t ra ins  of B.  coti, which  
are  des igna ted  as Coti I, Coli U Q, Coli SG, and Coli IO,  
i so la ted  f rom pa t i en t s  w i t h  u r ina ry  diseases;  2 s t ra ins  
of Proteus (Proteus O X  19 and  Proteus O X  2); 2 Sal- 
monellce (S. typhi  m u r i u m  and S. newport; a s t ra in  of 
Staphylococcus pyogenes var .  Oxfo rd ;  a s t ra in  of B. 
subtilis; a s t ra in  of B.  prodigiosus and  of B. pyocyaneum.  

The  e n z y m a t i c  e q u i p m e n t  of these  s t ra ins  has  been 
inves t iga ted ,  especia l ly  wi th  respec t  to  o x i d a t i o n  of 
ca rbohydra t e s .  The  ox ida t ion  of t he  sugars  by  the  
bac te r ia l  cells was s tud ied  using WARBURG'S m a n o m e t r i c  
t echn ique .  The  sugars  were  added  in buf fe red  0.2 M 
solut ions  to  the  bac te r ia l  suspensions  (PH7.4). The  
fol lowing c a r b o h y d r a t e s  were  used:  arabinose,  l ( + ) -  
xylose,  glucose, galactose ,  mannose ,  f ructose,  mal tose ,  
sucrose,  lactose,  raff inose,  dex t r in ,  soluble  s tarch,  
inulin,  mann i to l ,  inosi tol ,  sal icyne.  Af t e r  e v e r y  de- 
t e rmina t ion ,  microscopic  and  serological  p u r i t y  cont ro ls  
were  per fo rmed .  The  resul ts  are  s u m m a r i z e d  in the  Table .  

F r o m  all these  s t ra ins  of mic roo rgan ims  the  nucleo-  
p ro te in  f rac t ion  was isolated,  using the  m e t h o d  of 
VENDRELY ? (autolysis  a t  37 ° C for t w o  days,  of t h e  
ch loroform-ki l l ed  bac te r i a l  cells suspended  in sal ine in 

1 R. MANNINGER and A.NSGRkDI, Exper. ¢, 276 (1948). 
J.To~tcSIK, Schweiz. Z. Path. Bakt. 12, 489 (1949). 

8 F. KAUFFMANN, Z. Hyg. 114, 97 (1933). 
a A. GXOVAnARDI, Zbl. Bakt., I Orig. 141,341 (1938). 
s G. BUONOMINI and G. D'ALESSASDRO, Boll. Soc. It. Micro- 

biologia 19, 129 (1941); Boll. Soc. It. Biol. Sper. ~0, 245 (1945). 
6 A.ZtRO~t, Atti Soc. Lomb. Sci. Med. Biol. 6, 25 (1938). 
7 R. VENDRELy, Exper. 3~ 196 (1946). 

presence of sod ium ci t ra te ,  which inhib i t s  the  a c t i v i t y  
of desoxyr ibonue lease  IMACCARTY1], r e m o v a l  of t he  
bac te r ia l  bodies  by  cen t r i fug ing  a t  high speed, preci-  
p i t a t ion  of the  nuc leopro te in  f rac t ion  wi th  acet ic  acid  
unt i l  comple t e  r e m o v a l  of t he  bac te r i a l  g lucydol ip id ic  
complex ,  serological ly  tes ted) .  

W i t h  the  nuc leopro te in  f rac t ion  isola ted  f rom micro-  
o rgan isms  which  are  able  to oxidize one sugar ,  I t r e a t e d  
a n o t h e r  bac te r i a l  s t ra in  unable  to oxid ize  it.  M u t a t i o n s  
in t h e  e n z y m a t i c  e q u i p m e n t  of two  strains,  Coli I and  
Proteus O X  19, were  so ob ta ined ,  while  t he  o t h e r  s t ra ins  
did n o t  show a n y  modif ica t ion .  

(A) Coli t :  th is  s t ra in  was  t r e a t e d  wi th  t he  nucleo-  
p ro te in  f rac t ion  f rom Coli U Q ,  Coti SG, and  Coti IO.  

Af t e r  13 passages  w i t h  t h e  nuc leopro te in  f rac t ion  
f rom Coli U Q and  a f t e r  16 passages wi th  Coil SG, Coti I 
oxid ized  sucrose,  whi le  the  u n t r e a t e d  or iginal  s t ra in  
r e m a i n e d  unable  to oxidize it.  No m u t a t i o n  was ob- 
t a ined  wi th  t he  nuc leopro te in  f rac t ion  f rom Coli I O  
af te r  39 passages.  

T h e  t r an s fo rming  pr inciple  of Coli U Q  and  Coli SG 
resis ted t r ip t ic  and pept ic  digest ion as well as t he  ac t ion  
of r ibonuc lease  ( isolated f rom panc rea t ine  fo l lowing the  
m e t h o d  of DUBOS and  THOMPSON 2, b u t  did no t  resist  
desoxyr ibonuc lease  (isolated f rom fresh beef  pancreas  
accord ing  to FISCHER, BOTTGER, and LEHMANN- 
ECHTERNACHT a. This  fact  s t rong ly  suggests  t h a t  the  
induc ing  pr incip le  is re la ted  to  desoxyr ibonuc le ic  acid. 

No  m u t a t i o n s  were  ob ta ined  in Coli U Q ,  Coli SG, and 
Coli IO  a f t e r  t r e a t m e n t  w i th  t he  nuc leopro te in  f rac t ion 
isola ted  f rom the  o t h e r  s t ra ins  of  Colon Bacilli .  Coli I 
was also t r e a t e d  w i t h  the  nuc teopro te ic  f rac t ion  of t he  
o the r  mic roorgan i sms  of d i f fe ren t  species. Af t e r  13 
passages wi th  the  nuc teopro te in  isolated f rom Proteus 
O X  2, a f t e r  8 passages  wi th  t h e  nuc leopro te in  f rom S. 
typhi  n iur ium and  13 wi th  t h e  one f rom S. newport,  
Coli I was able  to  oxid ize  sucrose,  while  t he  or ig inal  
u n t r e a t e d  s t ra in  r e m a i n e d  una l te red .  No m u t a t i o n  was  
obse rved  w i t h  t he  nuc leopro te in  f rac t ion  f rom Proteus 
O R  19, Staphylococcus pyogenes Oxford,  B. subtilis,  B .  

1 M,MAcCARTY, J. Gem Physiol. 29, 123 (1946). 
R.J. Dunos and R.H.S.THoMPSON, J. Biol. Chem. 121, 501 

(193S). 
3 F . G .  FIsCIIER~ I,~STTGER~ and H.LEIIMANN-ECIiTERNACHT t 

Z. Physiol. Chem. 271,246 (1941). 
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pyocyaneum,  B .  prodigiosus. Colt U Q ,  Colt SG, a n d  Colt 
IO  r e m a i n e d  u n c h a n g e d  a f t e r  t r e a t m e n t  w i t h  t h e  
n u c l e o p r o t e i n s  of all  t h e  o t h e r  s t r a in s .  

(B) Proteus O X  19: t h i s  s t r a in ,  w h i c h  does  n o t  a t t a c k  
lac tose ,  f ruc tose ,  a n d  xylose ,  was  t r e a t e d  w i t h  t h e  
n u c l e o p r o t e i n  f r a c t i o n  i so l a t ed  f rom Proteus O X  2. 
Proteus O X  2 c a n n o t  o x i d i z e  lac tose ,  b u t  c a n  eas i ly  
ox id ize  xy tose  a n d  f ruc tose .  A f t e r  6 pa s sages  w i t h  t h e  
n u c l e o p r o t e i n  f r o m  Proteus O X  2, Proteus O X  19 h a s  
d e v e l o p e d  t h e  e n z y m e s  n e c e s s a r y  for  t h e  o x i d a t i o n  of  
f ruc to se  a n d  xylose ,  b u t  d i d  n o t  a t t a c k  lac tose .  

T r e a t m e n t  of Proteus O X  19 w i t h  t h e  n u c l e o p r o t e i n  
f r a c t i o n  of b a c t e r i a  of  d i f f e r e n t  species  ha s  s h o w n  t h a t  
t h i s  s t r a i n  a lso  c a n  m u t a t e  w i t h  t h e  nuc le ic  acids '  f r o m  
some  m i c r o o r g a n i s m s  of d i f fe ren t ,  b u t  b io log i ca l l y  
r e l a t ed ,  species .  I h a v e  o b s e r v e d  m u t a t i o n  in  t h e  oxi-  
d a t i o n  of al l  t h r e e  s u b s t r a t e s  m e n t i o n e d  a b o v e  a f t e r  
t r e a t m e n t  w i t h  t h e  n u c l e o p r o t e i n  f rom Colt I (13 th 
passage) .  I h a v e  also o b s e r v e d  m u t a t i o n  in t h e  o x i d a t i o n  
of l ac tose  a n d  f ruc tose  b y  t h e  n u c l e o p r o t e i n  f r a c t i o n  
i s o l a t e d  f r o m  Colt SG. No i n u t a t i o n  was  o b s e r v e d  w i t h  
t h e  n u c l e o p r o t e i n  f r o m  Colt IO  a n d  Colt U Q .  A f t e r  
t r e a t m e n t  w i t h  t h e  n u c l e o p r o t e i n  of S. typhi  m u r i u m  
a n d  S. newport, w h i c h  oxidize  xy lose  a n d  f ruc tose ,  b u t  
c a n n o t  a t t a c k  lac tose ,  Proteus O X  19 h a s  a t t a c k e d  
xy lose  a n d  f ruc tose ,  b u t  n o t  lac tose .  

T h e  m u t a t i o n  h a s  fa i led  w i t h  t h e  n u c l e o p r o t e i n  
f r a c t i o n  of staphylococcus Oxford ,  B.  subtilis, B .  
pyocyaneum,  a n d  B.  prodigiosus, 

T h e  t r a n s f o r m i n g  p r inc ip l e  is r e s i s t a n t  to  t r y p t i c  a n d  
p e p t i c  d iges t ion ,  a n d  t o  r i b o n u c l e a s e ,  b u t  is c o m p l e t e l y  
d e s t r o y e d  b y  d e s o x y r i b o n u c l e a s e .  T h e s e  e x p e r i m e n t s  
c o n f i r m  B o l v l N ' S  resu l t s .  P a r t i a l  m u t a t i o n  in  t h e  
e n z y m a t i c  e q u i p m e n t  ha s  b e e n  o b s e r v e d  in  Colt I a n d  
in  Proteus O X  19 also a f t e r  t r e a t m e n t  w i t h  d e s o x y -  
r i b o n u c l e i c  ac id  i so l a t ed  f r o m  b a c t e r i a  of d i f f e ren t ,  b u t  
b io log ica l ly  r e l a t e d  species,  e. g. o t h e r  E n t e r o b a e t e r i a .  

T h e  e x p e r i m e n t s  r e p o r t e d  he re  g ive  e x p e r i m e n t a l  
s u p p o r t  to  KAUFFMANN'S o b s e r v a t i o n  w h o  i s o l a t e d  f r o m  
fmcal  m a t t e r  of n o r m a l  s u b j e c t s  a n d  of p a t i e n t s  w i t h  
g a s t r o e n t e r i c  d iseases  s t r a i n s  of 17. colt c o n t a i n i n g  some  
a n t i g e n i c  f r a c t i o n s  of Salmonellw. E x p l a n a t i o n  is g i v e n  
also to  t h e  p a r a a g g l u t i n a t i o n  p h e n o m e n o n  desc r ibed  b y  
ZIRONI. I t  fol lows t h a t  t h e  p r e sence  of c o m m o n  a n t i g e n i c  
f r ac t i ons  in  b a c t e r i a  is l ike ly  to  be  of m u t a t i v e  or ig in .  

MARIO UMBI~RTO DIANZANI 

D e p a r t m e n t  of Gen e r a I  P a t h o l o g y ,  U n i v e r s i t y  of 
Siena,  N o v e m b e r  i4 ,  1949. 

R ~ u m d  

L ' a u t e u r  a o b t e n u  des  m u t a t i o n s  de  l ' d q u i p e m e n t  
e n z y m a t i q u e  ( o x y d a t i o n  de la  saccharose}  d ' u n e  s o u c h e  
de  E.  colt t r a i t 6e  avec  la  f r a c t i o n  n u c l 6 o p r o t 6 i q u e  
e x t r a i t e  de  d e u x  souches  d iverses  du  Col ibaci l le  a t -  
t a q u a n t  ce sucre .  U n e  s o u c h e  de Proteus O X  19 6gale-  
m e n t a  m a t 6  p a r  l ' o x y d a t i o n  des  d e u x  sucres ,  xy lose  e t  
f ruc tose ,  s o u s  l ' i n f l u e n c e  d ' u n  p r inc ipe  de  n a t u r e  
nuc l~op ro t~ ique  e x t r a i t  d ' u n e  souche  de  Proteus O X  2 
a t t a q u a n t  ces s u b s t a n c e s .  D ' a u t r e s  m u t a t i o n s  o n t  pu  
8 t re  o b t e n u e s  p a r  l ' o x y d a t i o n  des c a r b o h y d r a t e s  d a n s  
les mSmes  souches  de  Colibaci l Ie  e t  de Proteus, ~ la su i te  
d u  t r a i t e m e n t  a v e c  la  f r a c t i o n  n u c l 6 o p r o t 6 i q u e  
e x t r a i t e  de q u e l q u e s  souches  de bac t6 r i e s  i n t 6 s t i n a l e s  ap -  
p a r t e n a n t  /~ des  esp~ces d i f f6 ren te s  (Colt, Proteus, 
Salmonella), mats  b i o l o g i q u e m e n t  p a r e n t e s .  L ' a u t e u r  n ' a  
pas  o b t e n u  de m u t a t i o n s  chez  le Col ibaci l le  e t  le Proteus 
en  se s e r v a n t  de  n u c l 6 o p r o t 6 i n e s  e x t r a i t e s  de  souches  

b i o l o g i q u e m e n t  61oign6es. Le  p r inc ipe  ac t i f  p e u t  8 t re  
iden t i f i6  avec  l ' ac ide  d6soxy r ibonuc l6 ique ,  ca r  il r e s t e  
ina l t~r6  apr~s  la  d ige s t i on  t r y p t i q u e  e t  la  d ige s t i on  
p e p t i q u e  e t  %s i s t e  t~ la  r ibonuc l6ase ,  t a n d i s  q u ' i l  e s t  
c o m p l ~ t e m e n t  i n a c t i v 6  p a r  la  d6soxyr ibonuc l6ase .  

E x p e r i m e n t s  w i t h  C h r o m o s o m e 3  I s o l a t e d  f r o m  

Intermitotic  Nuclei  

B y  m a n i p u l a t i n g  his  p r e p a r a t i o n  of chromos in- -a  
d e s o x y r i b o s e n u c l e o p r o t e i n  c o m p l e x  d e r i v e d  f rom t h e  
cell  n u c l e u s - - f r o m  l iver ,  k idney ,  a n d  o t h e r  t i ssues ,  
MIRSKY 1 f o u n d  c e r t a i n  bod ies  w h i c h  he  e x p l a i n e d  as 
i so la t ed  c h r o m o s o m e s .  T h e  chromatin threads i so l a t ed  
f rom t h e  i n t e r m i t o t i c  (rest ing)  nuc l eus  v a r y  l i t t l e  in  size 
a n d  o r g a n i z a t i o n .  U s u a l l y  t h e y  show d i s t i n c t  doub leness ,  
a specif ic  p a t t e r n  w i t h  sa te l l i tes ,  h e t e r o c h r o m a t i c  a n d  
e u c h r o m a t i c  sec t ions ,  a n d  o f t en  one  f inds  a r e p e a t e d  
occu r r ence  of a p rec i se  t y p e  of c h r o m o s o m e .  As w i t h  
c h r o m o s o m e s ,  t h e  t h r e a d s  can  be  unco i l ed  b y  a g e n t s  
such  as KCN.  Some  bod ies  c o n s i d e r e d  as nuc leo l i  c an  be  
seen in a smear ,  s t a i n e d  w i t h  FEULGEN'S r e a g e n t  a n d  l i gh t  
green,  st i l l  a t t a c h e d  to  a c h r o m o s o m e  or as s e p a r a t e  
par t ic les .  L ikewise  t h e  chemical c o m p o s i t i o n  o f  t h e  
i so la t ed  c h r o m a t i n  t h r e a d s  h a s  a l r e a d y  b e e n  d e s c r i b e d  
b y  MIRSKY z. B e c a u s e  CLAUDE a n d  POTTER 3 i so l a t ed  
c h r o m a t i n  t h r e a d s  w h i c h  t h e y  s u g g e s t e d  as  r e p r e s e n t e d  
c h r o m o s o m e s ,  I r e g a r d e d  i t  as de s i r ab l e  t o  e x a m i n e  
MIRSKY'S b o d i e s  b y  m e a n s  of po l a r i zed  l i g h t  a n d  in 
r e g a r d  to  t h e i r  m ic rod i s sec t i ona I  b e h a v i 0 u r .  

In addition to cultures of muscle explants 4 grown in vitro after 
aseptic extraction from CaItiphora erythrocephala MEIG., I explanted 
sirnilarly the/otlicie epithelium of Drosophila spee., and then I frag- 
mented the cultures in vitro, suspended in a large volume of saline, 
by placing them in a colloid mill. By such treatment, all the cells and 
nearly all the nuclei are broken, and by centrifuging a bright-cotoured 
precipitate under a dark-coloured supernatant is obtained. In order 
to reduce autolytie changes, the procedures have to be carried out 
as rapidly as possible, and must be performed in a cold room kept at 
1 ° C. Rise of temperature, for the same reason, has to be prevented. 
After suspension in a saline, the precipitate is placed in the colloid 
mill once more for 1-2 minutes. After continued washing and 
centrifuging the precipitate consists, at last, of chromosome threads 
isolated from intermitotic nuclei of the explant. 

Microdissectional stretchings between microneedles have becn 
made as usual. The measurements o/birelringence (path difference or 
retardation, to be divided by the length of the path travelled by 
light) have been performed with a BRACE compensator (rotating 
)./30-mica compensator) and the half-shadow wedge according to 
J.Mac~ DE L£PXNAY 5. Measurements with this method are known to 
be extraordinarily sensitive s. 

T h e  isolated threads p r e s e n t ,  t o  s a y  t h e  leas t ,  a m o d e l  
of a c h r o m o s o m e ,  b e i n g  a n  a g g r e g a t e  of p o t y p e p t i d e  
p r o t a m i n e  molecu les  in  a s soc i a t i on  w i t h  nuc le ic  acid .  
O f t e n  t h e y  possess  t w o  a r m s  s e p a r a t e d  b y  a (p r imary)  
c o n s t r i c t i o n  w h i c h  c a n n o t  be  s t a i n e d  b y  FEULGBN'S 
r e a g e n t .  I n  a d d i t i o n  to  t h a t ,  one  o f t en  sees sma l l  
s e c o n d a r y  cons t r i c t i ons .  Between crossed nicols one  
observes ,  in  genera l ,  n o  re l iab le  i n d i c a t i o n  of b i re-  
f r ingence .  B u t  if  t h e  bod ies  a re  t r e a t e d  w i t h  e t h y l  

1 A.E.MxRsKY and A.W. PoLLISTER, J. Gen. Physiol. 30, 117 
(1946}, with H. RIs, lb. 31, 1 (1947). 

2 A.E.MIRsKv and H. Rts, J. Gem Physiol. 31, 7 (1947). 
a A. CLAUDE and J.S. PoTTER, J. Exp. Med. 77, 345 (1943). 
4 H.H. PF~IFFER, Z. Naturforseh. ~b, 307 (1949). 
5 H.H. PFEIFFER, Das Polarisationsmikroskop als Meflinstrument 

in Biologic and Medizin (Fricdr. Vieweg & Sohn, Braunschwcig, 
1949), S. 55, 64. 

s H.H. PVEIFFER, Optik (Stuttgart) 5, 217 (1949). 


