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is con t inuous ly  going on in the  insect  cell is i l lus t ra ted  in 
the  Table.  In  order  to  show this ,  insects  previous ly  la- 
beled wi th  C 14 leucine or C 14 ur idine are t r ans fe r red  and  
allowed to  grow in a nonrad ioac t ive  diet .  A t  regular  in te r -  
vals a def in i te  n u m b e r  of t h e m  are w i t h d r a w n ,  washed,  
homogenized  and  depro te in ized  b y  add ing  5% cold TCA. 
The p rec ip i t a t e  was  washed ,  p l a t ed  and  coun t ed  as 
descr ibed  before. The  resul ts  of t he  Table  show a regular  
decline in t he  r ad ioac t iv i ty  in t he  acid insoluble precipi-  
t a t e  un t i l  ve ry  l i t t le ac t iv i ty  is r e ta ined  by  the  insect .  
These resul ts  can  only  be i n t e rp re t ed  on the  basis of con- 

The progressive loss of radioactivity in Tribolium con/usum due to con- 
tinuous degradation of proteins and RNA by intracellular proteases 

and RNase's respectively during the life cycle of the insect 

Counts permin per mg of TCA -insolublematerial 
8th l l th  14th 17th 20th 24-26th 
day day day day day day 

t inuous  b r e a k d o w n  of p ro te ins  by  in t racel lu lar  pro teases  
and  R N A  by  RNase  in t h e  cells of t he  insect.  

In  s u m m a r y ,  f rom th is  s t u d y  one can conclude t h a t  the  
insect  Tribolium con/usum, Duval ,  shows grea t  var ia t ions  
in the  act ivi t ies  of those  e n z y me s  involved  in the  syn the -  
sis and b reakdown  of p ro te ins  and  nucleic acids dur ing  its 
ent i re  life cycle. The results ,  o b t a i n e d  in t he  course of th is  
invest igat ion,  fu r the r  ind ica te  t h a t  R N A  synthes i s  pre-  
cedes pro te in  syn thes i s  and  the  prote.in syn thes i s  can be 
considered as an index  of g r o w t h  of t he  insec tL  

R#sumd. Dans no t re  6tude,  l ' i nco rpora t ion  de la leu- 
cine-C 14 dans  les prot6 ines  e t  de l 'u r id ine-C 14 dans  le 
R N A  chez le Tribolium ¢on/usum s ' e s t  r6v6Me ma x i ma l e  
d u r a n t  la phase la plus ac t ive  de croissance,  et  min imale  
d u r a n t  la phase de pupe,  p e n d a n t  laquelle l ' an ima l  ne 
mange  pas. La synth~se  du R N A  pr6c~de celle des pro-  
t6ines, tel  que pr6vu. Nos r6sul ta ts  m o n t r e n t  aussi  une  
cont inuel le  d6gradat ion  des pro t6 ines  pa r  des prot6ases  
intra-cel lulaires  e t  du R N A  pa r  des RNases .  

Protein labeled 40-45 18-20 6-8 3--4 very nil 
with C14-1eucine little 
RNA, labeled 90-95 50-60 35~i0 14-16 4-6 practically 
with C14-uridine nil 
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The insects were fed radioactive diets containing either C~4-1eucine or 
C~i-ttridine for 7 days; then on 8th day the radioactivity in the acid 
insoluble material was determined; a definite number of the insects 
was removed to a jar containing non-radioactive diet. At regular 
interval the radioactivity retained by the insect was determined. For 
experimental details see the text. 

This work has been supported by a grant received from National 
Research Council of Canada.--We are grateful to Dr. A. LEMONDE 
of this department for providing us with the insect. 

O c c u r r e n c e  o f  ' P a r t i a l l y  A c i d - F a s t '  C e l l s  i n  

C u l t u r e s  o f  G e n u s  Staphylococcus a n d  G e n u s  

M i c r o c o c c u s  ~ 

The occurrence  of ' pa r t i a l ly  ac id- fas t '  (PAF) cells in 
cul tures  of Escherichia coli was no ted  previous ly  2. The 
cells were d e m o n s t r a t e d  by  a s imple  s ta in ing  m e t h o d  s, 
which  resembles  the  MACHIAVELLO 4-7, CASTA~IEDA 8, and  
K~STER 9,1° s tains .  

These  e x p e r i m e n t s  were  e x t e n d e d  to  G r a m  posi t ive  
cocci, namely ,  genus  staphylococcus and  genus Micro- 
coccus growing on nu t r i t i ve  agar  (Difco), free f rom a n y  
agents  such  as ant ibiot ics .  

Smears  were p repa red  f rom cul tures  i ncuba ted  a t  37°C 
for 17 and  41 h, and  cul tures  i ncuba t ed  a t  room t e m p e r a -  
ture  for four  weeks. The  ' pa r t i a l ly  ac id- fas t '  s ta in  revealed 
P A F  pos i t ive  (red s ta ined)  and  P A F  nega t ive  (blue 
s tained) cocci in all cul tures  of b o t h  genera  (Figure).  The  
posi t ive  forms were a lways  o u t n u m b e r e d  b y  the  nega t ive  
forms. 

I t  has  been  s t a t e d  t h a t  t he  carbol  fuchsin  pene t r a t e s  the  
dead  cells of Staphylococci more  easi ly t h a n  l iving ce l l sn ;  
however ,  divis ion of P A F  pos i t ive ly  s ta ined  cells was  
clearly obse rved  in these  e x p e r i m e n t s  (see i l lustrat ion) .  
This divis ion some t imes  leads to  d e v e l o p m e n t  of smal l  
microcolonies  cons is t ing  of P A F  pos i t ive  cocci. 

A to ta l  of 66 s t ra ins  of Staphylococci and  62 s t ra ins  of 
Micrococci were s tudied .  In  the  Staphylococci, 87% were 
P A F  pos i t ive  a n d  in the  Micrococci, 38%. Thus,  the  
Staphylococci are more  a p t  to  p roduce  P A F  posi t ive  forms.  

Most  of t h e  cul tures  con ta ined  G r a m  nega t ive  cocci as 
well as Gram pos i t ive  forms,  and  i t  was shown t h a t  the  

P A F  charac te r  coincides wi th  the  Gram pos i t ive  cocci. 
This  observa t ion  was made  by  compar i son  of color  
p h o t o mi c r o g r a p h s  t aken  from the  same area  of smea r s  
s ta ined  first  by  the  P A F  m e t h o d  and  la te r  by  t h e  G r a m  
technique .  Thus,  the  Gram posi t ive  cocci can  now be sub-  
d iv ided  on the  basis of s ta in ing into P A F  pos i t ive  and  
P A F  nega t ive  forms. 

1 These studies were done with the aid of the Medical Research 
Council of Canada. Grant MA-729, 1962. 

2 G. NOGRADY, XIIIth Meeting of the Canadian Public Health 
Association, Seigniory Club, Montebello (Quebec, Canada), De- 
cember 6th (1962). 

a P A F  staining method: Stain with alcalinized 0.2% basic fuchsin 
solution (w/v) for 5 min at room temperature. Rinse with distilled 
water. Dip in 5 o  acetic acid for I see and rinse again. Counterstain 
with 5% aqueous methylene blue for 1 min (saturated solution in 
95% ethyl alcohol). Blot and dry without rins!ng. Basic fuehsin 
should be prepared daily. Alcalinize 50 till basic fuchsin solution 
(23°C) with 3 drops of n/1 Sodium hydroxyde (which must be 
stored in polyethylene bottle to avoid silicate contamination). 
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t6 H. K6STER in K. HA~SEN and H. K6STER, Dtseh. tiertirztl. Wschr. 
44, 739 (1936). 

n S. D. ELEK, Staphylococcus pyogenes and its Relation to Diseases 
(Livingstone 1959), p. 50. 
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Staphylococcus pyogenes var. aureus, showing 'partially acid-fast' 
positive (dark) and 'partially acid-fast" negative (light) cells. On the 
right, 'partially acid-fast' positive cells just after division. Approx. 

1600 x. 

Micrococci to  coagulase  test ,  penici l l in  s en s i t i v i t y  (l 
Un i t /m l )  a n d  phage  t y p a b i l i t y ,  b u t  because  of he te ro-  
gene i ty  of resul ts ,  no  conclus ions  can  be  d r a w n  a t  t h i s  
t ime .  

An  a t t e m p t  was m a d e  to  e luc ida te  t h i s  P A F  c h a r a c t e r  
b y  c o m p a r i n g  i t  w i t h  t h e  classical  ac id- fas t  s t a i n i n g  
m e t h o d  of Ziehl-Neelsen.  I t  was  o b s e r v e d  t h a t  in young  
cu l t u r e s  (17 h) of Staphylococci, t h e  P A F  c h a r a c t e r  could  
be  i n a c t i v a t e d  b y  p rev ious  t r e a t m e n t  w i t h  5% carbol ic  
acid for 5 min .  T h e  same  t r e a t m e n t  does n o t  af fec t  t h e  
ac id - fas t  s t a in  of Mycobacteria; t hus ,  th i s  fac t  decis ive ly  
s epa ra t e s  t h e  two s t a i n i n g  cha rac t e r s .  

Severa l  fac tors  r e m a i n  u n k n o w n ,  inc lud ing  t h e  effect  of 
s t i m u l a t i n g  a n d  i n h i b i t i n g  agents ,  t h e  chemica l  or s t ruc-  
t u r a l  n a t u r e  of P A F  c h a r a c t e r  a n d  i ts  r e l a t i o n s h i p  to  
v i ab i l i t y  a n d  growth .  

Rdsumd. L o r s q u ' o n  app l ique  a u x  p o p u l a t i o n s  des 
genres  Staphylococcus et  ~Iicrococcus une  co lo ra t ion  sem- 
b lab le  ~ celle de MACHIAVELLO, on o b t i e n t  des cellules 
d i f f 6 r e m m e n t  color6es. 

Ce ca rac t6 re  ¢ ,par t ie l lement  aeido-r6sis tant , )  diff6re du  
ca rac t6 re  t i n c t o r i a l  de l ' ac ido- r6s i s tance  vraie .  

G. NOGRADY 

P r e l i m i n a r y  e x p e r i m e n t s  were  u n d e r t a k e n  to  t r y  to  
e s t a b l i s h  a r e l a t i onsh ip  b e t w e e n  t he  P A F  pos i t ive  a n d  
P A F  nega t i ve  s t a i n i n g  c h a r a c t e r s  of Staphylococci a n d  

Ddpartement de Bactdriologie, Facultd de Mddecine de 
l'Universitd de MontrdaI (Oudbec, Canada), 
February 12, 1963. 

Occurrence of New Imidazolealkylamines 
(Spinaceamine and 6-Methylspinaceamine) 

in Skin Extracts of 
Leptodactylus pentadactylus labyrinthicus 1 

I n  t he  course of a s y s t e m a t i c  s t u d y  on  b io logica l ly  
ac t ive  a m i n e s  in t h e  a m p h i b i a n  skin,  e n o r m o u s  a m o u n t s  
of h i s t a m i n e  a n d  re l a t ed  i m i d a z o l e a l k y l a m i n e s  were 
f o u n d  in  ace tone  e x t r a c t s  of t h e  sk in  of Leptodactylus 
pentadactylus labyrinthicus, a S o u t h - A m e r i c a n  a m p h i b i a n  
col lected in Misiones (Argen t ina ) .  

C h r o m a t o g r a p h y  on  a lka l ine  a l u m i n a  co lumn,  p a p e r  
c h r o m a t o g r a p h y ,  co lour  r eac t ions  a n d  b ioassay ,  ca r r i ed  
ou t  in para l le l  on  t he  n a t u r a l  amines  a n d  on  t he  cor- 
r e spond ing  s y n t h e t i c  c o m p o u n d s  p r e p a r e d  b y  one  of us 
(Vitali),  h a v e  p e r m i t t e d  t he  ce r t a in  iden t i f i ca t ion  in the  
Leptodactylus e x t r a c t s  of t he  fol lowing imidazo lea lky l -  
amines :  h i s t a m i n e ;  4 ( 2 - m e t h y l a m i n o e t h y l ) - i m i d a z o l e  or  
N ' - m e t h y l h i s t a m i n e  ; 4 ( 2 - d i m e t h y l a m i n o e t h y l ) - i m i d a z o l e  
or N' ,  N ' - d i m e t h y l h i s t a m i n e  ; 4, 5, 6, 7 - t e t r a h y d r o i m i d a z o -  
[5, 4-c~pyridine a n d  6-methyl -4 ,  5, 6, 7 - t e t r a h y d r o i m i d a z o -  
[5, 4-c]pyridine.  

Owing  to  i ts  s t r i c t  r e l a t i on  to  sp inac ine ,  t h e  a m i n o -  
acid d i scovered  b y  AGKERMANN a n d  MOHR 2 in t h e  s h a r k  
Acanthias vulgaris a n d  b y  ACKERMANN 3 in the  c r ab  
Crango vulgaris, we sugges t  t h e  n a m e  spinaceamine for 
4, 5, 6, 7 - t e t r ah y d ro i mi d azo [5 ,  4-c~pyridine,  a n d  t h a t  of 6- 
methylspinaceamine for i ts  6 - m e t h y l  de r iva t ive .  

T h e  a c c o m p a n y i n g  Tab le  shows the  Rf  va lues  of t h e  
a b o v e  amines  w i t h  two  d i f fe ren t  so lven t  s y s t ems  a n d  t h e  
co lour  r eac t ions  p r o d u c e d  on  p a p e r  b y  the  P a u l y  r e a g e n t  
a n d  t h e  Fol in  r e ag en t  for aminoac ids .  

H i s t a m i n e ,  N ' - m e t h y l h i s t a m i n e  a n d  N ' , N ' - d i m e t h y l -  
h i s t a m i n e  d i sp layed  the  well  k n o w n  p o t e n t  s t i m u l a n t  
effect  on  t h e  gu inea -p ig  i l eum;  s p i n a c e a m i n e  an d  6- 
m e t h y l s p i n a c e a m i n e  were p rac t i ca l ly  inact ive4.  

t Supported by grants from the Consiglio Nazionale delle Ricerche, 
Roma, and the Rockefeller Foundation, New York. 
D. ACKERMANS and M. blOrtR, Z. Biol. 98, 73 (1936). 

a D. ACKERMANN, Z. physiol. Chem. 328, 275 (1962). 
4 G. BERTACCINI and T. VITALI, to be published. 

Rf values 
Methylethylketone + pyridine l-Pentanol + pyridine 
+ water + 30% nlethylamine + water + 30% methylamine 
(65: 15: 10:0.5) (40:40: 10: 1) 

Colonr reactions 
Folin reagent Panly reagent 

Histamine 0.55 
N'-Methylhistamine 0.50 
N', N'-dimethylhistarnine 0.68 
Spinaceamine 0.'25 
6- Methylspinaceamine 0.51 

0.36 
0.53 
0.67 
0.37 
0.56 

grey-blue pink red 
rose-pink pink red 
? (pale pink) pink red 

rose-pink ] orange yellow turning 
emerald green ~ into orange red 


