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Table 1I. Micrograms of testosterone, epitestosterone and andro- 
stenedione found in I0 g pollen of P. silvestris L. 

Methods 
Testosterone Epitestosterone Androstenedione 
Indi- Means Indi- Means lndi- Means 
vidual vidual vidual 
values values values 

1 Not Not 
detected detected 

2 Not 0.06 
detected 

3 0.7 0.7 
0.6 0.8 1.5 1 .I 
1.1 1.1 

3a • 0.3 0.3 
0.3 0.3 0.3 0.4 
0.3 0.6 

4 b Testosterone + Epitestosterone 
2 - 3  

3 

Not 
detected 
0.03 

6.6 
4.4 5.9 
6.7 
0.6 
0.2 0.8 
1.6 
Androstenedione 

3 - 4  
5 

s The hydrolysis with/~-glucuronidase was omitted, b The zones of 
testosterone and epitestosterone overlapped. 

iden t i f i ca t ion  of  t h e  subs t ances  de t e rmined .  In  t h e  3 
d i f f e ren t  so lven t  s y s t e m s  t h e  Rf -va lues  of free a n d  
a c e t y l a t e d  reference  s te ro ids  covered  those  of t e s tos te rone ,  
ep i t e s to s t e rone  a n d  a n d r o s t e n e d i o n e  isola ted  f rom pollen.  
On th i s  base  t e s tos te rone ,  ep i t e s tos t e rone  and  andros t ene -  
d ione  are p r e s e n t  in t h e  pol len of Sco tch  p ine  in a m o u n t s  
f rom 0.8 to  5.9 ~g/10 g pollen.  

Zusammen]assung. I m  Pol len  v o n  Pinus silvestris L. 
w u r d e n  die and rogenen  S te ro ide  Tes tos te ron ,  ep i -Tes to-  
s t e ron  und  4-Androsten-3,  7-dion n a c h  vier  ve r sch iedenen  
Me t h o d e n  b e s t i m m t .  
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Interaction of Glutaraldehyde with Some Micro-organisms 

G l u t a r a l d e h y d e  is a 5-carbon d i a ldehyde  wh ich  is 
ac t ive  aga ins t  viruses,  fungi  and  bac ter ia l  spores  and  
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CH z 
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vege ta t ive  cells. I t s  an t imic rob ia l  a c t i v i t y  is e n h a n c e d  
a t  a lkal ine p H  1-~, a n d  i t  is used as a chemica l  s teri l -  
izer e-s. The  mode  of  ac t ion  of g lu t a r a ldehyde  is unknown,  
b u t  in t e rac t ions  b e t ween  the  d i a ldehyde  and  p ro te ins  
have  been  descr ibed  0,10, and  i t  has  been  sugges ted  ~ t h a t  

g l u t a r a l d e h y d e  reac ts  w i th  a m i n o  groups  p resen t  in t h e  
bac te r ia l  cell. 

Recen t ly ,  it  was  found  in th is  l abo ra to ry  n t h a t  u n d e r  
alkaline,  b u t  no t  unde r  acid, condi t ions ,  g lu t a r a ldehyde  
p r o d u c e d  a red  co loura t ion  wi th  whole  cells and  peni-  
c i l l in- induced sphe rop las t s  of, and  cell enve lopes  isolated 
f rom,  Escherichia coli NCTC 9001. Since th i s  sugges ted  
possible  b i n d i n g  s i tes  for g l u t a r a l d e h y d e  wi th  com-  
p o n e n t s  of  bac ter ia l  ceils, t he  effects  of a lkal ine glutara l -  
d e h y d e  (g lu ta ra ldehyde  0.2% + sod ium b ica rbona te  
0.3%) on var ious  bac te r i a  were  inves t iga ted .  

Interaction of glutaratdehyde with some micro-organisms 

Organism Strain of organism Culture or preparation ~ Colour after 
exposure to alkaline 
glutaraldehyde b 

E. coli NCTC 9001 NB 2, 18 h, 37°C Red 
Penicillin-spheroplasts Red 
Cell walls Red 
Cytoplasmic constituents Yellow 

Klebsidla aerogenes NCTC 8172 NB 2, 18 h, 37 °C Red 
Serratia marccscens NCTC 8706 NB 2, 18 h, 30 °C Red 
Proteus vulgaris Laboratory NB 2, 18 h, 37°C Red 
Micrococcus lysodeiklicus NCTC 2605 NB, 18 h, 37 °C None 
Staphylococcus aureus NCTC 6571 NB, 18 h, 37 *C Slight yellow 
Bacillus subtilis NCTC 8236 NB, 18 h, 37 °C Yellow 
B. subtilis (fattened) NCTC 8236 GB, 10 subcultures for 24 h, 37 *C Light yellow 
B. subtilis spores NCTC 8236 Penicillin assay medium 7 days, 37 °C Light orange/yellow 

(24 h only) 
B. polymyxa NCTC 10343 NBY, 18 h, 37 °C Light orange/yellow 
B. rnegaterium NCTC 6005 NB, 18 h, 37*(:: Yellow 

Lysozyme-protoplasts None detectable 
Cytoplasmic constituents Yellow 

Saccharomyces carlsbergensis NCYC 74 NBG, 36 h, 37 °C None 
PeniciUium ¢krysogenum Laboratory S, 7 days, 25 °C None 

NB, nutrient broth (Oxoid); NB 2, nutrient broth no. 2 (Oxoid); GB, nutrient broth + 3% glycerol; NBY, nutrient broth + 1% yeast 
extract; NBG, nutrient broth-t-1% glucose; S, saboraud liquid medium (oxoid). b Exposure for 2 h at 37°C to 0.2% glutaraldehyde + 0.3% 
sodium bicarbonate. 
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T h e  o r g a n i s m s  used  a n d  t h e i r  m e t h o d  of g r o w t h  are  
l i s ted  in t h e  Table .  Suspens ions  were  cen t r i fuged ,  t h e  
depos i t  r e s u s p e n d e d  in  w a t e r  a n d  a n  a l i q u o t  t r e a t e d  
w i t h  a lka l ine  g l u t a r a l d e h y d e  for  2 h a t  37 °C. T h e  t r e a t e d  
suspens ions  were  t h e n  cen t r i fuged ,  a n d  t h e  co lour  of 
t h e  cell  depos i t  e x a m i n e d  visual ly .  T h e  re su l t s  (Table)  
show t h a t  a r ed  co lour  deve lops  on ly  w i t h  G r a m - n e g a t i v e  
bac te r i a ,  a l t h o u g h  a ye l low or  l i g h t  o r a n g e  co lour  is 
also p r o d u c e d  w i t h  v e g e t a t i v e  a n d  spore  fo rms  of va r i ous  
baci l l i  a n d  w i t h  f a t t e n e d  cells of Bacillus subtilis. 

I n  E. coli, t h e  red  co lour  is t h e  r e su l t  of c o m b i n a t i o n  
of a lka l ine  g l u t a r a l d e h y d e  w i t h  t h e  n o n - m u c o p e p t i d e  
layers  of t he  cell wail,  p r o b a b l y  t h e  p r o t e i n  com ponen t s ,  
a n d  is n o t  caused  b y  i n t e r a c t i o n  w i t h  c y t o p l a s m i c  con-  
s t i t uen t s .  The  cell wal l  of Proteus vulgaris is s imi la r  in  
s t r u c t u r e  to  t h a t  of E. coli r,, a n d  if i t  is a s s u m e d  t h a t  
i n t e r a c t i o n  of g l u t a r a l d e h y d e  w i t h  cell wal l  p r o t e i n  is 
r espons ib le  for  t h e  r ed  co lour  in  all  cases ( th is  is also 
b o r n e  o u t  b y  t he  f i nd ing  t h a t  f a t t e n e d  cells  of t h e  G r a m -  
pos i t i ve  o rgan i sm,  B. subtilis, give  n o  inc rease  in  v i sua l  
co lour  o v e r  u n f a t t e n e d  cells) t h e n  t h i s  c a n  b e  a c c o u n t e d  
for  b y  t h e  s imi la r i t i e s  in  t h e  s t r u c t u r e  a n d  c h e m i c a l  
c o m p o s i t i o n  of t h e  wal ls  of G r a m - n e g a t i v e  bac te r i a .  I n  
c o n t r a s t  to  t he  large  n u m b e r  of  a m i n o  ac ids  in  these  
walls,  t h e  cell wal ls  of G r a m - p o s i t i v e  cocci c o n t a i n  
m u c o p e p t i d e  a n d  te ichoic  acid 13, t he  m u c o p e p t i d e  con-  
s i s t ing  of some  5 m a i n  a m i n o  acids.  I t  is, however ,  
un l ike ly  t h a t  t h e  red  co lour  obse rved  w h e n  G r a m -  
n e g a t i v e  b a c t e r i a  are  t r e a t e d  w i t h  a lka l ine  g l u t a r a l d e h y d e  
is c o n t r i b u t i n g  to  t h e i r  dea th ,  as a) cell d e a t h  is a p p a r e n t  
some t i m e  before  t h e  co lour  is visible,  b) G r a m - p o s i t i v e  
cocci, w h i c h  do  n o t  show a red  colour,  are  ki l led j u s t  as 
rap id ly .  The  d e v e l o p m e n t  of t h e  red  co lour  is t h u s  
conce rned  w i t h  d i f ferences  in  celt wal l  chemis t ry .  

Rdsumd. L a  g l u t a r a l d S h y d e  p r o d u i t  une  cou leur  rouge  
chez  que lques  genres  de  bact~r ies .  Cet te  cou leur  es t  pr i se  
p a r  la  pa ro i  cel lula i re  des  organismes .  
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P R O  E X P E R I M E N T I S  

Vital Staining of Neurosecretory Material with Acridine Orange in the Insect, Periplaneta americana 

N e u r o s e c r e t o r y  m a t e r i a l s  v a r y  in t h e i r  chemica l  com- 
pos i t ion  b e t w e e n  d i f f e ren t  neu r os ec r e t o r y  cells a n d  no  
one  s t a i n i n g  t e c h n i q u e  ha s  b e e n  f o u n d  to  s t a i n  al l  t y p e s  
of neu rosec r e to ry  m a t e r i a l  I. I n  t h i s  p a p e r  i t  is s h o w n  
t h a t  ac r id ine  o range  c a n  be  used  as a v i t a l  s t a i n  for  al l  
n e u r o s e c r e t o r y  ma te r i a l s .  

V i t a l  s t a i n i n g  of cells w i t h  ac r id ine  o r a n g e  p roduces  
a n  o r t h o c h r o m a t i c  g reen  f luorescence  in  nuc le i  a n d  some-  
t i m e s  a m e t a c h r o m a t i c  r ed  f luorescence  in  c y t o p l a s m i c  
granules .  I t  is n o w  genera l ly  a c c e p t e d  t h a t  g reen  n u c l e a r  
f luorescence  is d u e  t o  nuc le ic  ac ids  a n d  t h a t  t h e  r ed  
c y t o p l a s m i c  g ranu les  a re  lysosomes  *-s, however ,  see 
AUSTIN a n d  BISHOP 9 for  a n  a l t e r n a t i v e  i n t e r p r e t a t i o n .  
As well  as  s t a i n i n g  w i t h  ac r id ine  orange,  lysosomes  show 
acid p h o s p h a t a s e  a c t i v i t y  a m o n g s t  o t h e r  h y d r o l y t i c  
e n z y m e s  8-5. 

Materials and methods. A d u l t  a n d  n y m p h a l  fo rms  of 
t h e  cockroach ,  Periplaneta americana f rom l a b o r a t o r y  
colonies were  used  in  t h i s  s tudy .  T h e  fo l lowing s t a in s  
were  o b t a i n e d  f rom C h r o m a - G e s e l l s c h a f t ;  ac r id ine  orange,  
ac r id ine  yel low, co r iphosph ine ,  acr i f lav ine ,  p h o s p h i n  3R, 
e u c h r y s i n  3 R X ,  a n d  e u c h r y s i n  2G. All  a re  ac r id ine  
de r iva t ives .  T h e y  were  d isso lved  in  0 .9% NaC1 a t  a 
c o n c e n t r a t i o n  of 0.1 m g / m l .  

P ieces  of n e r v o u s  t i ssue  were  d i ssec ted  f r o m  t h e  insec t  
u n d e r  sa l ine  a n d  p l aced  in  a d r o p  of s t a i n  so lu t i on  o n  a 

microscope  slide. The  t i ssue  was  s t a i ned  for  1 m i n  a n d  
t h e n  m o v e d  to  a d rop  of sa l ine  f u r t h e r  a long  t h e  slide.  
A covers l ip  was  a d d e d  a n d  excess  sa l ine  r emoved .  The  
whole  m o u n t  was  t h e n  v iewed  w i t h  b lue  l igh t  f rom a 
W i l d  mic roscope  f luorescence  sys tem.  

F o r  ac id  p h o s p h a t a s e  local iza t ion ,  t i s sue  was  f ixed  in  
fo rmo l - ca l c inm ove r -n igh t .  T h e  G 6 m 6 r i  lead m e t h o d  a n d  
t h e  s i m u l t a n e o u s  coup l ing  azo dye  m e t h o d  us ing  n a p h t h o l  
A S - T R  a n d  h e x a z o t i z e d  p a r a r o s a n i l i n e  were  used  1°. 
I n c u b a t i o n s  w i t h o u t  s u b s t r a t e  were  used  as cont ro ls .  

T h e  s t a i n s  were  a n a l y z e d  b y  t h i n - l a y e r  c h r o m a t o g r a p h y  
us ing  Kieselgel  a n d  **-butanol:  a m m o n i a :  e t h a n o l :  w a t e r  
( 1 6 : 0 . 1 5 : 5 : 5 )  as d e v e l o p i n g  s o l v e n t  n .  T h e  c h r o m a t o -  
g r a m s  were v iewed  w i t h  long-wave  UV- l igh t .  

Results. D i f f e r e n t i a t i o n  of neu rosec r e to ry  cells a n d  
' o r d i n a r y '  n e r v e  cells was  o b t a i n e d  w i t h  ac r id ine  orange,  
e u c h r y s i n e  3 R X ,  a n d  cor iphosph ine ,  h o w e v e r  t h e  l a t t e r  
showed  on ly  w e a k  d i f f e r e n t i a t i n g  ab i l i ty .  N e g a t i v e  r e su l t s  
were o b t a i n e d  w i t h  t h e  o t h e r  s ta ins .  N e u r o s e c r e t o r y  
m a t e r i a l  a p p e a r e d  as  r ed  f luoresc ing  g ranu le s  whi le  t h e  
c y t o p l a s m  of ' o r d i n a r y '  n e r v e  cells a n d  a x o n s  was  a 
u n i f o r m  w e a k l y  f luorescen t  green.  Nuc le i  of gl iat  a n d  
n e r v o u s  t i s sue  s h o w e d  a s t r o n g  g reen  f luorescence  w i t h  
d i s t i n c t  nucleol i .  T h e  c y t o p l a s m  of gl ia l  cells was  n o t  
s t a ined .  T h e  red  f luorescence  was  n o t  s t a b l e  u n d e r  
c o n t i n u o u s  i r r a d i a t i o n  a n d  f a d e d  a f t e r  5 rain.  T h e  n u c l e a r  


