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The  gangl ion  cells in an imals ,  t r e a t e d  wi th  tile m o n o -  
a m i n e  oxidase  i n h i b i t o r  n i a l a m i d e  6 (500 mg/kg ,  i.p., 
51/2 h), showed  a genera l  s l igh t  increase  of the  f luorescence 
level. P a r t i c u l a r l y  cells w i t h  a low or  m e d i u m  degree  of 
f luorescence  d i sp l ayed  increased in t ens i ty .  However ,  even  
w i t h  t h i s  t r e a t m e n t ,  t he re  was cons iderab le  v a r i a t i o n  in in- 
t e n s i t y  a m o n g  the  cell bodies  (see Figure)  a n d  some cells 
showed  no f luorescence a t  all. Specific f luorescence did 
no t  occur  in an ima l s  g iven  rese rp ine"  (5 mg/kg ,  i.p., 
2 -6  h), a n d  was of v e r y  low i n t e n s i t y  a f t e r  a - m e t h y l - m -  
t y r o s i n e  (400 mg/kg ,  i.p., 24 h) a n d  L-aramine  6 (25 mg/kg ,  
i.p., 6 h). 

The  resu l t s  o b t a i n e d  in t he  e x p e r i m e n t s  wi th  the  above-  
m e n t i o n e d  drugs  s t rong ly  s u p p o r t  the  view t h a t  the  flu- 
orescence  is due  to a m o n o a m i n e ,  p r o b a b l y  a ca techo l -  
a m i n e  (CARLSSOX et  al. 2). Since the  h i s tochemica l  c r i t e r i a  
(see FALCK a) were also sat isf ied,  the re  seems  to be l i t t le  

d o u b t  t h a t  t i le f luurescent  m a t e r i a l  is de r ived  f rom a 
p r i m a r y  ca t echo lamine .  As mos t  of the  n eu ro n s  in the  
s y m p a t h e t i c  gang l ia  are adrenerg ic ,  it m a y  be conc luded  
t h a t  the  amine ,  demon.~t ra ted  in tile cells, is, in fact ,  
no rad rena l i ne .  

One  poss ible  e x p l a n a t i o n  of the  v a r i a t i o n  in f luorescence 
i n t e n s i t y  a m o n g  gangl ion  cells m i g h t  be t h a t  the  ca techol -  
anf ine  c o n t e n t  of some of the  pos tgang l ion ic  n eu ru n s  is in 
some w ay  a f fec ted  b y  m e a n s  of p regangl ion ic  impulses .  
This ,  however ,  does  no t  a p p e a r  to  be  the  case, s ince ani -  
ma l s  in w h i c h  p regang l ion ic  d e n e r v a t i o n  of t h e  super io r  
cervical  gang l ion  h a d  been  p e r f o r m e d  14-18 days  before  
dissect ion,  showed  a b o u t  the  s ame  degree of w / r i a t ion  in 
f luorescence i n t e n s i t y  a m o n g  the  gangl iou  cells, as d id  
l lo ru la l  i/llinlills. 

Zztsammen/ass,n.~,. S y m l ) a t h i s c h e  Gang l i en  w u r d e n  m i t  
e iuer  spezi f i schen uud  besonders  e m p f i n d l i c h e n  h is to-  
e h e m i s c h e n  Methode  zu m Nachweis  gewisser  M o n o a m i n e  
s tud ie r t .  I)ie me i s t en  Zel lk6rper  der  Gangl ienze l len  en t -  
h a l t e n  im C y t o p l a s m a  m e h r  oder  weniger  e iner  p r i m g r e n  
Monoamine ,  wahrsche in l i ch  Norad rena l in .  In p r g v e r t e -  
b ra len  Gangl ien  w u r d e n  s u c h  ad rene rge  N e v e n e n d i g u n g e n  
nachgewiesen ,  die s y n a p t i s c h e  V e r b i n d u n g e n  mi t  d en  
Gangl ienze l len  e ingehen.  
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Superior cervical ganglion from a rat given nialamide 500 mg/kg, 
51/a h previous to autopsy. 

r, Thanks are (tilt' to the Swedish Cilm, .%tocldmhn, hit gt'npr~ms gifts 
of Serpasil (reserpine), t(~ the Swedish l>fizer, St(,ckhl)hll, for 
Niamid (nialanfide), and to 3,h,rck Sharp and 1)ohme l-'~esearch 
I.ab., l,~ahway (N.Y., U.S,A.), for Aramine (metahydroxynor- 
ephedrine). 

: This work has been supt~rted by grants from the l 'nited States 
Public ttealth Service (Nil u'285 l-0gl), the Foutldation 'Therese and 
.Iolmn Anderssons Minne', and I<arolinska Institutct. 

T h e  U s e  of  L y t i c  E n z y m e s  of  Micromonospora 
spp. to  P r e p a r e  P r o t o p l a s t s  of Y e a s t s  

In t he  p a s t  few years  g r e a t  progress  has  been  m a d e  in 
t h e  field of bac te r i a l  a n a t o m y ,  due  largely  to  t he  ut i l iza-  
t ion  of t he  cell wall  lyr ic  a c t i v i t y  of va r ious  enzymes ,  
m a i n l y  the  egg wh i t e  lysozyme.  More recent ly ,  s t r i k ing  
a d v a n c e s  h a v e  been  o b t a i n e d  wi th  o t h e r  g roups  of o rgan-  
isms due  to the  i n t r o d u c t i o n  in th i s  p rac t i ce  of enzymes  
f rom the  gu t  of t he  snai l  Helix pomalia ~ and  from g r o w t h  
m e d i a  f i l t r a tes  of Streptom),ces spp. o,,a. 

For  t he  p a s t  m o n t h s ,  s tud ies  h a v e  been  m a d e  in the  
a u t h o r ' s  l a b o r a t o r y  on  cell wall  lyric agen t s  ac t ive  aga ins t  
yeas t  and  moulds .  Microorgan i sms  capab le  of lysing the  
cell wails  of these  o rgan i sms  were i so la ted  f rom soil 
samples .  Some  of t he  resu l t s  o b t a i n e d  h a v e  a l r eady  been 
desc r ibed  in p rev ious  pape r s  4-8. So far  as the  a u t h o r s '  
knowledge  goes, the  work r epo r t ed  here  is the  f irst  speci- 
f ical ly des igned  to o b t a i n  p ro top l a s t s  of yeas t  using the  
ly t ic  enzymes  p roduced  b y  species of ~¢icromonospora. 
R e c e n t l y  a g r o u p  of J a p a n e s e  workers  ha s  r epo r t ed  in a 
p r e l i m i n a r y  no t e  the  lysis  of BCG cell walls  b y  e x t r a c t s  
of Micromonospora sp. 9. 

The  m e t h o d  of o b t a i n i n g  a pa r t i a l ly  pur i f ied ly t ic  
e n z y m e  p r e p a r a t i o n  has  been  descr ibed  elsewhere1°, l :ur-  
t h e r  pu r i f i ca t ions  of the  enzyme(s)  has  been a t t e m p t e d  
using va r ious  a b s o r b a n t s ,  a n d  a l t h o u g h  some improve -  
m e n t  was  o b t a i n e d ,  s a t i s f ac to ry  resu l t s  have  not  ye t  been  
found.  F u r t h e r  s tud ies  on  th is  p o i n t  are in progress.  
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The  s t ra in  of yeas t  used in these exper iments  was 
Candida utilis due to" the  faci l i ty  of dis t inguishing the  
fo rmat ion  of protoplasts  and to the  remarkab le  sens i t iv i ty  
t h a t  these cells exhib i ted  to  the  enzyme prepara t ion .  
Naked  protoplasts  were prepared  using young  ceils of t h e  
yeas t  suspended in 0 .1M phospha te  buffer  p H  6.8 con- 
ta ining 0.8214 mannitot .  Fo r  convers ion of the  yeas t  cell to  
protoplasts ,  0.2 m l  oI solut ion of the  enzyme  conta in ing  
be tween 15-20 mg per  ml  was added  per  mt  of incuba t ion  
mixture .  The  digestion of the  cell  wal l  was allowed to t ake  
place a t  30°C for a few hours  wi th  gent le  agi ta t ion .  The  
cells of this organism can be seen to separa te  in to  discrete  
spheres under  the influence of the  enzyme  p repa ra t ion  
which is capable  of digest ing the i r  cell walls. I f  the  t rea t -  
men t  is carried out  in media  of appropr ia te  solute concen-  
t rat ions,  stable forms are produced  which will  lyse if the  
suspension med ium is di luted.  The  spherical  forms lysed 
in distilled wate r  leave a del icate  m e m b r a n e  or  wall. 

The Micromonospora enzyme sys tem was be t t e r  for the  
release of the pro toplas t s  t han  the  commerc ia l  prepara-  
tions obta ined f rom Helix pomatia since the  snail  m ix tu re  
u l t imate ly  a t t acked  also the  p ro top las t  membrane .  The  
ac t iv i ty  of t h a t  sys tem seems to be higher  t h a n  the  ' s t rep-  
zyme '  2, no t  only  when  act ing on the  i n t ac t  cells b u t  also 
on the  isolated cell  walls. 

T h a t  t rue  naked  pro toplas t s  were formed was suggested 
by  the  osmot ic  f ragi l i ty  of the  prepara t ions  and b y  the  
absence of mos t  of the  cell wal l  components  (unpublished 
observations).  I sola ted  cell walls  were no t  comple te ly  dis- 
solved by  the  enzyme  t r e a t m e n t  and i t  m a y  be t h a t  some 
s t ruc tura l  c o m p o n e n t  stil l  remained.  The  reduc t ion  in 
opt ica l  dens i ty  of i sola ted  yeas t  cell  walls  or  i n t ac t  cells 
was ac tua l ly  due to lysis of the  cell walls as demon-  
s t ra ted  b y  microscopic  obse rva t ion  and by  the  release of 

cell wall  components  which reac ted  wi th  rabb i t  ant icel l -  
wall  serum. Detai ls  of these studies will  be  publ i shed  
later,  toge ther  wi th  t he  results  of chemica l  inves t iga t ions  
on the  lysates  and  residual  mater ia ls .  

T h e  suscept ib i l i ty  of d i f ferent  s t ra ins  of yeas t  to  cell  
wal l  digest ion by  t h e  Micromonospora enzyme(s)  is var i -  
able. Whi le  some strains wilt yield protoplas ts  readi ly  
f rom others  under  s imilar  condit ions,  v e r y  few or no 
pro toplas t s  can  be ob ta ined  even  af te r  prolonged diges- 
t ion.  \ ¥ i t h  s t ra ins  of Torulopsis aedis, C. ulilis, and  
Schizosaccharomyces zambesi, i t  is found t h a t  in general  
i t  is m u c h  easier to  ob ta in  protoplas ts  f rom young  vigour-  
ously  growing cultures,  which is in good ag reemen t  wi th  
results  found prev ious ly  using o ther  enzyme  preparat ions .  
In  C. utilis the  cell wall  seems to be a t t acked  v e r y  uni-  
formly  wi th  prac t ica l ly  no release of un tacked  wall  s t ruc-  
tures in the  suspending medium,  

Rdsumd. On m e t  en 6vidence pour  la premiere  lois 
Fact ion  ly t ique  d 'une  esp~ce de M icromonospora qui  a l e  
pouvo i r  de dig6rer la paroi  cellulaire des levures,  donnan t  
lieu ~ la fo rmat ion  de s t ructures  poss~dant  des propri6t6s 
de protoplastes .  C e t t e  enzyme  que  nous avons  d6jA par-  
t i e l l ement  purif6e, mont re  plus d ' ac t iv i t6  que  d ' au t re s  
syst~mes semblables  q u a n t  "~ l ' ob ten t ion  de protoplas tes  
ainsi  que de meil leures propri6t6s. 
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Exper imenta l  Observat ions  on the Part ic ipat ion 
of Macrophages  in the M e c h a n i s m  of 

Ant ibody Product ion  1 

I t  is a well known fact  t h a t  the  an t i body  fo rmat ion  
persists for a long t ime  af ter  the  pene t ra t ion  of the  ant i -  
gens into the  organism, even  af te r  par t icu la te  ant igens  are 
no longer recognizable  in it. R e c e n t l y  the  persis tence of 
fragments  of labeled soluble an t igen  for m a n y  months ,  
and perhaps for years,  has been aff i rmed in the  cells of an 
immunized  an imal  2. 

I t  therefore seems l ikely t h a t  such ant igenic  der iva t ives  
are the  carriers of the  ant igenic  in format ion  or  are  t he  
ant igenic informat ion  itself. Never theless ,  there  is no 
agreement  on the  possible ant igenic  ac t i v i t y  or  ant igenic  
informat ion  ac t iv i ty  of these  der iva t ives  of t he  par t i a l  
d is integrat ion of the  ant igen  molecules  ~-5. 

We have  inves t iga ted  whe the r  i t  is possible to  demon-  
s t ra te  a n y  ant igenic  informat ion  ac t i v i t y  in t he  macro-  
phages which have  ingested a bac ter ia l  ant igen,  e v e n  
af ter  the t aken-up  bacter ia  are  no longer  visible in t he  
cy top lasm of the  macrophages  themselves .  W e  used the  
t ransfer  of per i toneal -exudate  macrophages  f rom an in t ra -  
per i toneal ly  immunized  an imal  to a hea l thy  animal .  Be-  
fore the  transfer,  the macrophages  were washed in order  
to p reven t  the  t ransfer  of any  antibodies,  and were also 
injured so as not  to allow any  an t ibody-produc ing  ac t ion  
on the i r  par t  in the  host.  

HARRIS and HARRIS 6 have,  however ,  emphasized tha t ,  
bo th  wi th  the t ransfer  of injured cells to a hea l thy  animal ,  
and wi th  the  t ransfer  of l iv ing cells to an i r radia ted  ant- 

real, i t  is no t  possible to show in the  serum of the  hos t  any  
ant ibodies  agains t  the  an t igen  used to immunize  the  
donor.  Our a t t e m p t s  to demons t r a t e  agglu t ina t ing  ant i -  
bodies in the  se rum of the  hos t  also gave  nega t ive  or de- 
ba tab le  results.  

W e  therefore  used the  agglu t ina t ion  tes t  in vitro, des- 
cr ibed by  R~ISS, MERTENS, and  EHRICH 7, to  inves t iga te  
t he  an t ibody  ac t i v i t y  of ind iv idua l  l y m p h  node cells of 
the  host.  

Here  we br ief ly  repor t  some indica t ion  abou t  the  
mate r ia l  and the  m e t h o d  used. 

The  donor  rabbi t s  were immunized  wi th  in t raper i tonea l  
in ject ions  of Salmonellae Ballerup killed wi th  formol ;  t he  
suspension of Salmonellae was emulsif ied wi th  sterile 
vasel ine oil. Three  in ject ions  were m a d e  wi th  a t ime  inter-  
va l  of 48 h be tween  each;  in t he  first  two  there  were  2 ml  
of  bacter ia l  suspension (t i tre 8 x 109) and in t he  th i rd  6 mt ;  
in each there  were 10 ml  of vasel ine oil. 

The  per i tonea l  exuda te  was t aken  5-10-15  days  a f te r  
the  last  immun iz ing  inject ions.  I t  con ta ined  on the  
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