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Species of Dictyosteliaceae 

Diclyostelium mucoroides BrefeId 
D. discoideum Raper . . . . .  
D. minutum Raper . . . . . .  
D. purpureum Olive . . . . . .  
Polysphondylium pallidum Olive 
P. violaceum Olive . . . . . .  

Culti- 
vated 
soils 

18 
2 
3 
2 
6 
2 

Unculti- 
vated 
soils 

Rhizo- 
sphere 
softs 

36 
6 
8 
8 

18 
? 

D. mucoroides Bre fe ld  was  f o u n d  to  b e  p r e s e n t  in  
m a n y  soils. G r e a t e r  n u m b e r  of i so l a t i ons  we re  m a d e  
f rom c u l t i v a t e d  t h a n  u n c u l t i v a t e d  soils. I n  u n c u l t i v a t e d  
soils, r h i z o s p h e r e  s a m p l e s  of weeds  in  m a n y  i n s t a n c e s  
y ie lded  species  of D i c t y o s t e l i a c e a e .  

H a y  in fus ion ,  d u n g  i n fus ion  a n d  l a c t o s e - p e p t o n e  a g a r  
were  f o u n d  t o  b e  b e s t  s u i t e d  for  t h e  i so l a t i on  of d i f f e r e n t  
s p e c i e s .  I n  m a n y  i n s t a n c e s  2-3  species  were i so l a t ed  
f r o m  i n d i v i d u a l  s amples .  R h i z o s p h e r e  s a m p l e  of p igeon-  
pea  (Cajanus ca]an) in one  i n s t a n c e  y ie lded  4 species  a n d  
t h a t  of p e a - n u t  (Araahis hypogea) 5 species,  w h i c h  is 
i n d i c a t i v e  of t h e  a b u n d a n c e  of t h e s e  f o r m s  in  t h e  
c u l t i v a t e d  soils here .  Aerobacter circles  i n v a r i a b l y  y ie ld-  
ed 2 s t a r i n s  of D. mucoroides Bre fe ld  one  of w h i c h  s e e m e d  
to  agree  w i t h  D. giganteum S i n g h  4. 

I t  is of i n t e r e s t  to  n o t e  t h a t  t h i s  is p e r h a p s  t h e  f i r s t  
t i m e  t h a t  t h e  D i c t y o s t e l i a c e a e  a re  r e p o r t e d  f r o m  u n -  
c u l t i v a t e d  soils. T h e  r e su l t s  of t h e  w r i t e r  e m p h a s i z e  t h a t  
t h e  m e m b e r s  of t h i s  g r o u p  are  t y p i c a l l y  soil  i n h a b i t a n t s  
a n d  b e i n g  p r e d a t o r y  b y  n a t u r e ,  t h e  r h i z o s p h e r e  of p l a n t s  
w i t h  d i v e r s  g r o u p s  of b a c t e r i a  in  g r e a t  a b u n d a n c e  m i g h t  
b e  one  of  t h e i r  i m p o r t a n t  ecologica l  h a b i t a t s .  

W o r k  o n  t h e  g r o w t h  of  s o m e  m e m b e r s  of  D i c t y o s t e l i -  
a ceae  in  p u r e  m i x e d  c u l t u r e s  w i t h  b a c t e r i a  i s o l a t e d  f r o m  
soils  a n d  r h i z o s p h e r e  of  d i f f e r e n t  p l a n t s  is u n d e r w a y  a n d  
t h e  d e t a i l s  of t h e s e  i n v e s t i g a t i o n s  will be  r e p o r t e d  
e l sewhere .  

I am thankful to Professor T. S. SADAStVA~ for his help and ad- 
vice, to Professor KENNETH B. RAPER Of The University of Wisconsin 
for confirming the identity of some of the isolates and to Dr. H. G. 
THORNTON, F. R. S. of the Rothamsted Agricultural Experiment Sta- 
tion for the culture of Aerobacter (1912) used in the above investiga- 
tion. 

V. AGNIHOTHRUDU 

University Botany Laboratory, Madras-5, December 9, 
1955. 

Zusammen/assung 

Sechs A r t e n  yon  D i c t y c o s t e l i a c e a e  s ind  in I n d i e n  z u m  
e r s t e n  Mal  au s  b e b a u t e m  u n d  u n b e b a u t e m  B o d e n  i so l ie r t  
worden .  I h r  V o r k o m m e n  in  n i c h t k u l t i v i e r t e n  B 6 d e n  w a r  
bis  j e t z t  u n b e k a n n t .  D ie  R h i z o s p h ~ r e  d e r  P f l a n z e n  
s c h e i n t  e in  wich t iges  H a b i t a t  d i e se r  O r g a n i s m e n  zu sein.  

Specificity of Anti-RH Serum Inhibition by Lipid 
Extracts as Determined by Quantitative 

Nitrogen Assays 

R e c o v e r y  of a l ip id  f r a c t i o n  of h u m a n  r ed  cells w h i c h  
would  i n h i b i t  a n t i - R h  s e r u m s  was  r e p o r t e d  b y  CARTER 1, 

1 B. B. CARTER, Amer. J. clin. Path. 17, 646 (1947). 

Th i s  f r ac t ion ,  o r i g i n a l l y  e x t r a c t e d  w i t h  e ther ,  n o w  is 
o b t a i n e d  b y  p r e c i p i t a t i o n  of one  v o l u m e  of poo led  R h  
p o s i t i v e  r ed  cells w i t h  3 v o l u m e s  a lcohol ,  s e p a r a t i o n  of 
t h e  p r e c i p i t a t e  b y  f i l t r a t i o n  a f t e r  a n  o v e r n i g h t  per iod ,  
fo l lowed b y  e x t r a c t i o n  of t h e  p r e c i p i t a t e  b y  3 v o l u m e s  
of d i c h l o r o m e t h a n e  w i t h  pe r iod ic  s h a k i n g s  d u r i n g  a t  
l e a s t  6 h a t  r o o m  t e m p e r a t u r e .  T h e  s e p a r a t i o n  of t h e  
d i c h l o r o m e t h a n e  e x t r a c t  b y  f i l t r a t i o n  is fo l lowed  b y  
e v a p o r a t i o n  of t h e  l iqu id  u n d e r  a h o o d  be fo re  a n  e lect r ic  
fan.  T h e - l i p i d  r e s idue  s h o w s  a c o m p a r a b l e  y ie ld  a n d  
p r o p e r t i e s  s i m i l a r  to  e x t r a c t s  d e s c r i b e d  p r e v i o u s l y  2. 

W o r k  w as  u n d e r t a k e n  to  l e a r n  t h e  spec i f i c i ty  of  t h i s  ex-  
t r a c t  o b t a i n e d  f r o m  R h o  (D) p o s i t i v e  r ed  cells in  r e l a t i o n  
t o  a n t i - I ~ h  (an t i -D)  s e r u m .  A l i q u o t s  of  t h e  l ipid,  50 nag 
each ,  were  w e i g h ed  in  P y r e x  125 x 15 m m  t u b e s .  To  
o n e  t u b e  was  a d d e d  1 ml  h i g h  t i t e r e d  a n t i - R h  s e r u m ;  
t o  a s e c o n d  t u b e  1 m l  poo led  n o r m a I  s e r u m .  These  
s e r u m s  m u s t  b e  f ree  of b a c t e r i a l  c o n t a m i n a t i o n .  A t h i r d  
t u b e  he ld  l ip id  p lus  1 m l  0 .85% sal ine.  T h e s e  t h r e e  
t u b e s  w e r e ' p l a c e d  in  a 50°C w a t e r  b a t h  for  10 rain,  
s h a k e n  v i g o r o u s l y  a n d  p u t  in  a 37°C w a t e r  b a t h  for 
30 ra in .  T h e n  t h e  t u b e s  were  k e p t  in  a n  ice b a t h  for 
10 ra in  a n d  c e n t r i f u g e d  a t  4000 r p m  for  10 rain.  T h e  
s e r u m s  were  r e m o v e d  w i t h  c a p i l l a r y  p i p e t t e s  a n d  saved.  
T h e n  5 m l  sa l ine  was  a d d e d  to  e a c h  t u b e ,  m i x e d  a n d  
a g a i n  t h e  t u b e s  were  p l aced  in  ice w a t e r  a n d  cen t r i fuged .  
Th i s  w a s h i n g  was  r e p e a t e d  5 t imes .  W a s h i n g s  f r o m  
a n a l y s e s  of s ev e ra l  lo t s  were  t e s t e d  for  n i t r o g e n .  T h e  
f i f th  w a s h  was  i n v a r i a b l y  nega t i ve .  Also  t h e  p r o c e d u r e  
was  r e p e a t e d  u s ing  m a g n e s i u m  ch lo r ide  (5%)  for  wash-  
ing  to  i n s u r e  a g a i n s t  loss of n i t r o g e n .  R e s u l t s  were 
c lose ly  c o r r o b o r a t i v e .  

T o t a l  n i t r o g e n  d e t e r m i n a t i o n s  were  r u n  o n  t h e  con-  
t e n t s  of e a c h  t u b e  a f t e r  t h e  f i f t h  wash ing .  Var ious  
m e t h o d s  were  t r i e d :  KABAT a n d  ~[AY:ER 3 a n d  LANNI, 
DILLON, a n d  BEARD 4. T h e  m o d i f i e d  m e t h o d  u s e d  is:  
(1) R e m o v e  all  w a t e r  f r o m  t h e  l ip id  w i t h  a cap i l l a ry  
p i p e t t e  w i t h o u t  d i s t u r b i n g  t h e  l ayer .  (2) To  each  t u b e  
a d d  1 m l  d ige s t i on  m i x t u r e  (4-46 ml  s a t u r a t e d  c o p p e r  
s u l f a t e  p lu s  1 lb.  r e a g e n t  g r a d e  su l fu r ic  acid) ,  0-5 g rea- 
g e n t  g rade ,  l o w  N c o n t e n t  p o t a s s i u m  s u l f a t e  a n d  one 
glass  bead .  (3) All  t u b e s  a re  p l a c e d  o v e r  mic ro  b u r n e r s  
to  d iges t  u n t i l  c lear .  A f t e r  t h e  v a p o r  boi ls  off, glass 
m a r b l e s  a re  p u t  on  t o p  of t h e  t u b e s .  L o w  bo i l i ng  is 
c o n t i n u e d  for  30 mi l l  a f t e r  c o m p l e t e  c lear ing .  (4) Cool 
t h e  t u b e s ;  p lace  in  ice b a t h .  (5) A d d  5 m l  d i s t i l l ed  w a t e r ;  
m i x  for  c o m p l e t e  so lu t ion .  (6) Q u a n t i t a t i v e l y  t r a n s f e r  
t h e  c o n t e n t s  of e a c h  t u b e  to  i t s  100 m l  f l ask  c o n t a i n i n g  
25 m l  d i s t i l l ed  wa te r .  A d d  20 m l  NESSLER'S r e a g e n t  ~ 
slowly,  w i t h  swir l ing .  (7) B r i n g  to  100 m l  w i t h  dis t i l led  
wa te r ,  m i x  b y  inve r s ion ,  a l low to  s t a n d  for  10 min ,  read  
t r a n s m i t t a n c e  w i t h  a Le i t z  p h o t e l o m e t e r  a t  460 m #  
w a v e l e n g t h ,  A r e a g e n t  b l a n k  is r u n  s i m u l t a n e o u s l y  w i th  
t h e  l ip id  a t iquo t s .  A c u r v e  is c o n s t r u c t e d  f r o m  resu l t s  
o b t a i n e d  w i t h  t e s t s  r u n  as  a b o v e  on  ser ia l  d i l u t i o n s  in 
100 m l  v o l u m e t r i c  f lasks  f r o m  a s t o c k  s o l u t i o n  of am-  
m o n i u m  s u l f a t e  (30/~g p e r  ml,  m a d e  b y  d i s s o l v i n g  0-142 g 
d r y  r e a g e n t  g r a d e  a m m o n i u m  s u l f a t e  in  1 1 dis t i l led  
wa te r ) .  

U s e  of  t h i s  m e t h o d  t o  d e t e r m i n e  n i t r o g e n  in  k n o w n  
a m o u n t s  of cho l ine  h y d r o c h l o r i d e  shows  t h a t  the  
p roces s  c o m p l e t e l y  d iges t s  chol ine .  T w o  w a y s  were  used 

2 B. B. CARTER, J.  ImmunoL 61, 79 (1949). 
E. A. KABAT and M. M. MAYER, Experimental Immunochemislry 

(Charles C. Thomas, Springfield, II1., 1948), p. 282. 
4 F. LANNI, M. L. DILLON, and J. W. BEARD, Proc. Soc. exper. 

Biol. Med. 74, 4 (1950). 
5 F. C. KOCH and T. L. McMEEKIN, J. Amcr. chem. Soc. 46, 2066 

09~4). 
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Results of Nitrogen Determinations and Serum Adsorptions (50 mg lipid) 

1 5 l  

Rh + Lot @ 
41 
42 
43 
44 
45 

Rh Lot :~: 
6 
7 
8 
9 

10 

Lipid with Lipid with Unadsorbed Adsorbed 
Lipid Extract Normal Serum Anti-Rh Serum Anti-Rh Serum Anti-Rh Serum 

~ug N) (/~g N) (f*g N) (titer units) (titer units) 

370 
340 
200 
300 
330 

420 
280 
250 
220 
220 

370 
360 
300 
480 
620 

440 
600 
400 
340 
300 

680 
460 
430 
970 

1120 

430 
580 
440 
300 
280 

2560 
2560 
2560 
2560 
2560 

2560 
2560 
2560 
2560 
2560 

80 
160 
160 

80 
40 

2560 
2560 
1280 
2560 
2560 

to d e t e r m i n e  t h e  a c c u r a c y  of t h e  m e t h o d :  f i rs t ,  b y  
c o m p a r i s o n  of t w o  ser ies  of k n o w n  n i t r o g e n  v a l u e s  r u n  
i n d e p e n d e n t l y  w i t h  t h i s  s a m e  m e t h o d  and ,  second,  b y  
us ing  a s ingle  ser ies  of k n o w n  va lues  r u n  w i t h  two  
d i f f e ren t  m e t h o d s ,  t h e  one  de sc r ibed  a b o v e  a n d  a 
d i s t i l l a t ion  t e c h n i q u e .  T h e  s t a n d a r d  d i f fe rence  of t h e  
m e a n s  in  t h e s e  ser ies  is n o t  s ign i f i can t .  

Resu l t s  w i t h  30 d i f f e r e n t  p r e p a r a t i o n s  of l ip id  f rom 
R h  p o s i t i v e  cells i n d i c a t e  t h a t ,  a l t h o u g h  t h e r e  is some  
non-spec i f ic  a d s o r p t i o n  of b o t h  a n t i - R h  a n d  n o r m a l  
s e r u m s  o n  t h e  e x p o s e d  l ip id  pa r t i c l e ,  t h e  a n t i - R h  s e r u m  
was w i t h o u t  a s ingle  e x c e p t i o n  a d s o r b e d  t o  a g r e a t e r  
e x t e n t  t h a n  was  t h e  n o r m a l  s e r u m .  A m e a n  of 400 /~g 
was f o u n d  for  t h e  d i f f e rence  in N a d s o r p t i o n  of n o r m a l  
s e rum a n d  a n t i - R h  s e r u m  in  t h e  30 p r e p a r a t i o n s .  12 
lipid f r a c t i o n s  p r e p a r e d  f r o m  R h  n e g a t i v e  (cde) r ed  cells 
a d s o r b e d  a m e a n  of o n l y  3 0 / , g  m o r e  a n t i - R h  s e r u m  t h a n  
n o r m a l  s e r u m ;  s eve ra l  lo t s  a d s o r b e d  s l i gh t l y  less of t h e  
a n t i - R h  s e r u m  t h a n  of t h e  n o r m a l  s e r u m .  T h e  d i f fe rence  
b e t w e e n  a d s o r p t i o n  of a n t i - R h  on  t h e  R h  pos i t i ve  l ip id  
par t i c le  a n d  o n  t h e  R h  n e g a t i v e  l ip id  pa r t i c l e  is h i g h l y  
s ign i f i can t  (t of 3-27 a t  t h e  1 %  level  of conf idence) .  
T i t r a t i o n s  of a n t i - R h  s e r u m s  be fo re  a n d  a f t e r  e x p o s u r e  
to  t h e  l ip id  p a r t i c l e s  w i t h  h e m a g g l u t i n a t i n g  t e c h n i q u e s ,  
us ing  c a l i b r a t e d  p i p e t t e s ,  s h o w  s e v e r a l  fold d r o p s  in 
t i t e r  w i t h  l~h p o s i t i v e  l ip id  e x p o s u r e  a n d  s l i g h t  fall, if 
any,  w i t h  t h e  R h  n e g a t i v e  l ipid.  S u b j e c t i v e  e r r o r  was  
avo ided  t h r o u g h  one  of us  p r o v i d i n g  t h e  o t h e r  w i t h  
u n k n o w n  l ip id  s a m p l e s  for  ana lys i s ,  t h e  o r ig in  of each  
d e t e r m i n a b l e  o n l y  b y  r e fe rence  to  a key.  

I t  s eems  r e a s o n a b l e  to  c o n c l u d e  t h a t  t h e  g r e a t e r  
degree  of a d s o r p t i o n  of a n t i b o d y  n i t r o g e n  on  t h e  l ip id  
de r ived  f r o m  t h e  R h  p o s i t i v e  r ed  cells is a specif ic  effect.  
T h e  T a b l e  shows  t h e  t o t a l  n i t r o g e n  d e t e r m i n a t i o n s  in  
r e l a t ion  to  5 d i f f e r e n t  lo t s  of R h  p o s i t i v e  l ip id  in  se- 
quence  a n d  5 d i f f e r e n t  R h  n e g a t i v e  lots ,  t o g e t h e r  w i t h  
the  s e r u m  t i t r a t i o n s .  

BETTINA ]3. CARTER s a n d  J .  C. HARRIS 

Department o] ]ldicrobiology, State University o/ New 
York, College o] Medicine at Syracuse and Veterans Ad- 
ministration Hospital, Syracuse, N.Y. ,  January 78, 1956. 

Zusammen]assung 

E i n e  R e i h e  de r  L i p i d f r a k t i o n e n  y o n  R h - p o s i t i v  u n d  
R h - n e g a t i v  ( D - p o s i t i v  u n d  D - n e g a t i v )  r o t e n  Zel len  

6 Present address: Department of Biology, Western Michigan 
College, Kalamazoo, Michigan. 

m e n s c h l i c h e n  B l u t e s  w u r d e  d e r  W i r k u n g  y o n  a n t i - R h o  
S e r u m  (ant i -D)  ausgese t z t .  Die  d a b e i  a d s o r b i e r t e  M e n g e  
y o n  S t i cks to f f  w u r d e  q u a n t i t a t i v  b e s t i m m t .  I n  j e d e m  
Fa l l  a d s o r b i e r t e n  die L i p i d e  y o n  R h - p o s i t i v  r o t e n  Zel len  
m e h r  A n t i k S r p e r s t i c k s t o f f  als die aus  R h - n e g a t i v  r o t e n  
Zel len  e x t r a h i e r t e n  Lipide .  M a n  d a r t  woh l  d a r a u s  
schl iessen,  dass  de r  h 6 h e r c  G r a d  d e r  A d s o r p t i o n  y o n  
A n t i k 6 r p e r s t i c k s t o f f  au f  L i p i d e n  y o n  R h  p o s i t i v  r o t e n  
Zel len e in  spez i f i scher  E f f e k t  ist.  

I s  L y s i n e  t h e  S o u r c e  o f  t h e  P y r i d i n e  

R i n g  i n  N i c o t i n e  ?1 

T h e  sugges t ion  of I{OBINSON i t h a t  a g en e t i c  r e l a t i o n -  
ship  ex is t s  b e t w e e n  o r n i t h i n e  a n d  p y r r o l i d i n e  r i ngs  oc-  
cu r r i n g  in m a n y  a lka lo ids  h a s  r e c e n t l y  r e c e i v e d  con-  
f i r m a t i o n  in  t h e  case  of n i c o t i n e  b y  t h e  w o r k  of seve ra l  
g roups  s. ROBINSON 4 h a d  p r e v i o u s l y  ca l led  a t t e n t i o n  t o  a 
s imi la r  r e l a t i o n s h i p  b e t w e e n  lys ine  a n d  t h e  p y r i d i n e  r ing ,  
a n d  n o t e d  t h e  p r e sence  of b o t h  o r n i t h i n e  a n d  l y s i n e  
ske le tons  in  n ico t ine .  

LEETE G h a s  p r o p o s e d  a t e n t a t i v e  b i o g e n e t i c  s c h e m e  fo r  
n ico t ine ,  b a s e d  o n  m o d i f i c a t i o n s  of t h e  s u g g e s t i o n s  of 
ROBINSOr¢, wh ich  a g a i n  sugges t s  t h e  p o s s i b i l i t y  of l y s i n e  
as a bas ic  source  of t h e  p y r i d i n e  r ing.  H o w e v e r ,  we h a v e  
n o w  o b t a i n e d  da t a ,  u s ing  ( + ) - l y s i n e - e - l S N - d i h y d r o -  
ch lor ide  a n d  L(+) - ly s ine - l*C ,  w h i c h  i n d i c a t e  t h a t  ly s ine  
is n o t  i n c o r p o r a t e d  as such  i n t o  t h e  n i c o t i n e  mo lecu le  b y  
roo t  cu l t u r e s  of Nicotiana tabacum va t .  T u r k i s h ,  g r o w n  
u n d e r  s ter i le  c o n d i t i o n s  as o u t l i n e d  e lsewhere% I n  o n e  
e x p e r i m e n t ,  66.2 m g  of t h e  15N-lys ine  was  fed to  100 
roo t  cu l tu res .  T h e s e  were  h a r v e s t e d  e a f t e r  o n e  w e e k  a n d  
g a v e  31 m g  of n i co t ine .  A p o r t i o n  of t h i s  n i c o t i n e  w as  
c o n v e r t e d  to  gaseous  n i t r o g e n  a n d  d e t e r m i n e d  m a s s  
s p e c t r o m e t r i c a l l y .  T h e  r e m a i n d e r  w as  ox id i zed  to  n ico -  
t in i c  acid b y  m e a n s  of n i t r i c  ac id  a n d  a n a l y z e d  s imi la r ly .  
T h e  a n a l y t i c a l  r e su l t s  for  t h e s e  c o m p o u n d s  a p p e a r  in  
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