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I f ind t h a t  t he re  is no b l a n k  colour. F u r t h e r m o r e ,  a t  t he  
lower 1 - n a p h t h o l  r eagen t  levels  t he  p i n k  a rg in ine  co!our 
is a lways  more  in tense  t h a n  the  yel low colour  g iven  b y  
OHQ for the  same c o n c e n t r a t i o n  of arginine,  a n d  a two-  to  
th reefo ld  increase  in t he  sens i t i v i ty  of t he  or ig ina l  reac- 
t ion  m a y  read i ly  be achieved.  

The  m o n o s u b s t i t u t e d  guan id ine  compounds ,  m e t h y l  
guanid ine ,  1-guanidino ace ta te ,  1-guanidino b u t y r a t e  an d  
oc top ine  (N- [1 -ca rboxye thy l ]a rg in ine )  are k n o w n  to show 
a s imi lar  colour  r eac t ion  to  a rg in ine  1,2. The  mo la r  chromo-  
genic i ty  of these  and  some o t h e r  c o m p o u n d s  is i nd ica t ed  
in Tab le  I I .  No t  all m o n o s u b s t i t u t e d  guan id ine  der iva-  
t ives  are 'SAKAGUCHI-reactive', e.g. c a n a v a n i n e  yields no 
coloured produc t .  U n d e r  o p t i m u m  reac t ion  condi t ions ,  
m e t h y l  guan id ine  is t he  mos t  ch romogen ic  of the  SAI~A- 
GUCHI-reactive compounds .  I t  is of i n t e r e s t  t h a t  t h e  
SAKAGUCHI p roduc t s  of h u m a n  and  bov ine  a l b u m i n  h a v e  
equa l  molecu la r  ex t inc t i on  pe r  guan id ine  group  and  each  
is equa l  to  t h a t  p roduced  f rom 1-guanid ino  ace ta t e  
(Table II) .  Trace  a m o u n t s  of copper  have  no  effect  on  t h e  
SAKAGUCHI r eac t ion  of a lbumins .  F u r t h e r m o r e ,  mi ld  
a lka l ine  hydro lys i s  (2N KOH,  1 h, 20~ of a l b u m i n  has  
no apprec iab le  e n h a n c i n g  effect  on the  s u b s e q u e n t  

SAKAOUCHI colour  yield,  so t h a t  t h e  r eac t ion  m a y  ye t  
h a v e  ana ly t i ca l  app l i ca t ions  in t h e  c h e m i s t r y  of macro-  
molecules  t h a t  c o n t a i n  m o n o s u b s t i t u t e d  guan id ines  l~ 

Zusammen/assung. Es  werden  neue  B e o b a c h t u n g e n  
t iber  die Zweckm/tss igkei t  de r  SAKAGtYCHI-Farbreaktion 
fiir Arg in in  mi tge t e i l t  : Aminos~iuren,  die die F a r b I  e ak t i on  
gew6hnl ich  h inde rn ,  w i rken  in n iedr ige r  Quan t i t / i t  (0,05 
bis  0,2 # M )  vers t / i rkend .  H i s t i d in  e rg ib t  eine pos i t ive  
SAKAGUCHI-Reaktion. 
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Evidence  for an Intracytop lasmic  M e m b r a n e  in 
the Core of Spores  of Bacillus popilliae 

Fine  s t r u c t u r a l  s tud ies  revea l  bac te r i a l  spores  to  be 
cells of s ingu la r  complex i ty .  P a r t i c u l a r l y  s t r i k ing  is t h e  
e l abora te  layer ing  in the  i n t e g u m e n t .  Few pub l i shed  elec- 
t r o n  mic rographs ,  however ,  show m u c h  s t r u c t u r a l  de ta i l  
in the  so-called 'core ' ,  t h e  p r o t o p l a s t  1 of bac t e r i a l  spores. 

E x p e r i m e n t s  on  t h e  fine s t r u c t u r e  of Bacillus popilliae 
h a v e  r ecen t ly  yie lded a su rpr i s ing ly  de ta i l ed  spore  core, 
p r o m i n e n t  in  which  is a m e m b r a n o u s  e l e m e n t  descr ibed  
herewi th .  

Spores of Bacillus popilliae, h a r v e s t e d  f rom t h e  hemo-  
l y m p h  of infec ted  l a rvae  of J a p a n e s e  beetles,  were f ixed 

1 C. L. HANNAY, J. biophys, biochem. Cytol. 9, 285 (1961). 

Fig. 1. Longitudinal section 
of a spore of Bacillus popil- 

liae. Note the sporangial wall 
(SW) and the various layers 
of the spore wall (I) peri- 
pheral to the cortex (C). The 
core is bounded by the spore 
core membrane (SCM) pa- 
rallel to which runs inter- 
ruptedly another membrane 
(arrows) of comparable di- 
mensions, • 93,500. 
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a t  24~ for  3 h in  2 %  (w/v) IZMnO 4 and  2 %  (w/v) OsO4 
in verol la l  a ce t a t e  buffer ,  p H  6.1, b a t h e d  in 0.5 % (w/v) 
u r a n y l  a ce t a t e  in  ve rona l  ace t a t e  buf fe r  for 2 h, and  em- 
b e d d e d  in Ara ld i t e  (Cargille Labo ra to r i e s  Inc., New York).  
Sect ions  were cu t  w i t h  a d i a m o n d  knife  on  a P o r t e r - B l u m  
m i c r o t o m e  a n d  v iewed in a n  RCA e lec t ron  microscope 
(EMU 3G) w i t h  a n  acce le ra t ing  vo l tage  of 50 kV. 

F igure  1 p ic tu res  a spore  cu t  long i tud ina l ly .  Ins ide  t h e  
complex  i n t e g u m e n t ,  cons i s t ing  of the  sporang ia l  wal l  
t o g e t h e r  w i t h  the  var ious  spore coats,  a n d  t he  cor t ica l  
region,  is t h e  core, b o u n d e d  b y  a ' u n i t '  m e m b r a n e  2 t h a t  
lies j u s t  b e n e a t h  t he  i nne r  l ayer  of t he  cor tex.  This  spore  
core m e m b r a n e  encloses a c y t o p l a s m  t h a t  is packed  w i t h  
e lec t ron-dense  par t ic les  co r re spond ing  in size to  r ibo-  
somes.  Cen t r a l ly  loca ted  is a large, ovoid  b o d y  t h a t  p rob -  
ab ly  c o n t a i n s  the  nuc leoplasm.  J u s t  ins ide t he  spore  core 
m e m b r a n e ,  a n d  cours ing  i n t e r r u p t e d l y  b u t  r ough ly  pa ra l -  
lel to  it, is a n o t h e r  m e m b r a n e - l i k e  s t r u c t u r e  t he  d imen-  
sions of wh ich  are s imi la r  to  those  of t he  spore  core 
m e m b r a n e ;  b u t  c o n t i n u i t y  of t he  two has  n o t  been  ob-  
served.  Deta i l s  of t h i s  s t r u c t u r e  are s h o w n  in  F igures  2 
a n d  3. 

The  f u n c t i o n a l  s ignif icance of t h i s  i n t r a c y t o p l a s m i c  
m e m b r a n e  is no t  known.  These  m e m b r a n o u s  wisps m a y  be  

Fig. 2. Enlargement of a 
small section ot the spore 
shown in Figure 1. Note the 
prominent segments of in- 
tracytoplasnfie membrane. 
x 170,000. 

Fig. 3. Section of another 
spore showing the intracyto- 
plasmic membrane. 
x 187,500. 

i n t r a s p o ra l  mesosomes,  t h e  ex is tence  of wh ich  FITZ- 
JAMES 3 has  s h o w n  in deve lop ing  forespores of Clostridium 
pectinovorum b u t  which,  to  our  knowledge,  h a v e  n o t  been  
obse rved  before  in t h e  core of m a t u r e  spores of Bacillus 
species. 

Zusammen[assung. Die Arbe i t  b r i n g t  den  e lek t ronen-  
mik roskop i schen  Beweis  ftir das  Bes t ehen  e ther  in t r a -  
c y t o p l a s m a t i s c h e n  M e m b r a n  im C y t o p l a s m a  ( 'core')  der  
Sporen  v o n  Bacillus popiUiae. 
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F a t e  of  I n j e c t e d  4 - I o d o a n t i p y r i n e  (131I) in R a t s  

R a d i o i o d i n a t e d  4 - iodoan t ipy r ine  (RIAP)  was used 
ear ly  in  t h e  s t u d y  of t he  t o t a l  b o d y  w a t e r  c o m p a r t m e n t  1,2. 
R e c e n t l y  a n  increas ing  use for i t  was found  in t he  meas-  
u r e m e n t  of cerebra l  ~,4 a n d  c o r o n a r y  b lood flow 5,6. 
STRAUB et  al. ~ h a v e  po in t ed  o u t  t h a t  tile R I A P  is con- 
v e r t e d  r a p i d l y  to a more  diffusible  c o m p o u n d :  radio-  
iodide, w h i c h  i nva l ida t e s  t h e  use of th i s  c o m p o u n d  in  
t o t a l  b o d y  w a t e r  s tudies .  

I n  th i s  e x p e r i m e n t a l  work, t h e  d i s t r i b u t i o n  a n d  e l imina-  
t i on  of the  R I A P  a n d  i ts  me tabo l i c  p r o d u c t s  h a v e  b e e n  
s tud ied  on  t h e  wider  basis  of t o t a l  b o d y  d i s t r i b u t i o n  a n d  
more  t ime  of o b s e rv a t i o n .  

Material and methods. 7 groups  of 5 adu l t  W i s t a r  r a t s  
each  were in jec ted  t h r o u g h  t h e  ta i l  ve in  w i t h  300 #C of 
R I A P  (specific a c t i v i t y  480 #C/rag  a n d  r ad iochemica l  
p u r i t y  99.0%).  T h e n  t h e  an i ma l s  were  sacr i f iced a t  dif- 
f e ren t  in te rva l s .  T h e  r a d i o a c t i v i t y  of t h e  d i f fe rent  organs  
was m e a s u r e d  w i t h  a sc in t i l l a t ion  co u n t e r  an d  t h e  values,  


