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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absence of mos t  of the  cell wal l  components  (unpublished 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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average 1000 000 cells/ml, with about 70% macrophages; 
no Salmonellae were seen in the macrophages. The cells 
were repeatedly washed in a saline solution, and then 
frozen. 3 ml of suspension of cellular material were then 
injected, immediately after it had been heated to 38 C, 
into the foot-pad of the hosts; two more injections were 
• made, after 5 and 10 days, respect ively.  

Five days after the last injection into the foot-pad, the 
popliteal lymph node was taken; this was part ly used for 
histological examination and part ly dilacerated into a 
saline solution to obtain a cellular suspension. We ob- 
served histologically a reactive hyperplasia with plenty of 
pyroninophilic cells. ]By bringing the suspension of lymph 
node cells into contact with a Ballerup Salmonellae sus- 
pension, we observed agglutination of Salmonellae against 
lymphoid or transitional cells, and sometimes even in the 
medium. The agglutination was quite evident in the fresh 
state, but  i t  could also be spotted in dried specimens 
stained by the Giemsa method, The agglutination test was 
positive after transfer of macrophages taken from the 
donor 5-10-15 days after the last immunizing injection. 

To check the specificity of the test, it was repeated 
each time, using the suspension of popliteal lymph node 
cells from the host, and a bacterial suspension different 
from the one used to immunize the donor; we used in the 
controls a suspension of B. subtilis. No agglutination oc- 
curred in these controls, nor in other controls when the 
suspension of Salmonellae was brought into contact with 
a suspension of lymph node cells from an untreated ani- 
mal. I t  must be emphasized that  research with the usual 
methods of antibodies agglutinating the Salmonellae Bal- 
lerup in the serum of the recipient rabbits always gave 
negative or debatable results. 

From the results of this research, we believe tha t  there 
is an antibody act ivi ty in the popliteal lymph node cells 
of the host after injection of macrophagic material  from 
the immunized donor into the foot-pad, and that  this anti- 
body act ivi ty  is specific against the bacteria used to im- 
munize the donor. I t  is therefore probable that  the macro- 
phages of the latter, after ingestion of the bacterial 
antigen, are capable of transferring an antigen action or 
an antigenic information action ; this is possible even after 
the bacterial antigen is no longer microscopically Visible 
in the macrophages. The ant ibody response in the host is 
nevertheless limited, and does not  reach an hematic rate 
detectable by common serological methods. The agglu- 
t ination test between popliteal lymph node cells of the 
host after transfer by injections into the foot-pad, and the 
bacteria used to immunize the donor, is useful in bringing 
to light such a subliminal antibody response. 

Riassunto. Gli autori hanno iniettato nella zampa di 
conigli riceventi materiale macrofagico di essudato peri- 
toneale di conigli donatori immunizzati  con Salmonellae 
per via intraperitoneale; hanno poi osservato agglutina- 
zione in vitro fra cellule di linfonodo popliteo degli animali 
riceventi, e Salmonallae del ceppo usato per l ' immunizza- 
zione. Gli autori ritengono quindi probabile che i macro- 
fagi abbiano la capacith di trasferire stimoli antigenici. 
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Partielle Sprengung der Erythrocytenl 

TOMCSlK und LITSCHEL 2 haben unlitngst beschrieben, 
dass t-Iyaluronsiture in einem pH-Bereieh von 2 bis 3,6 
anstelle yon H~imolyse eine Reihe tiberraschender/~nde- 
rungen in der Erythrocytenstruktur  hervorruft,  yon denen 
die wichtigsten sind: (a) augenblickliche, ruckartige Ver- 
gr6sserung der Zelle, (b) pl6tzliche Sprengung des grSssten 
Teiles des in K6rnchen fixierten H/imoglobins, (c) Ruhe- 
stadium der nach der partiellen Sprengung zuriickge- 
bliebenen und in mehreren Schichten gespaltenen Mem- 
branen. 

Wir  konnten in der h~imatologischen Literatur  der 
letzten 60 Jahre keine/ihnliche Beobachtung finden. Zu 
unserer 1Dberraschung wurde aber genau vor 100 Jahren 
ein prinzipiell ~ihnliches Ph/inomen mit  einer anderen 
Substanz entdeckt und in den folgenden 40 Jahren von 
zwei Autoren best/itigt. 

HEbrSEN s land, dass nach Zugabe von Harnstoff  die 
Erythrocyten  quellen und ihre Membran eweicher~ wird. 
Nach ROBERTS 4 entstehen <,macula~ an der Erythro-  
cyten-<~Zeltwand)), wenn ges~tttigtes Rosanilinnitrat einer 
Erythrocytensuspension zugegeben wird. ROBERTS ent- 
deckte vor  100 Jahren in der gleichen Arbeit ein hoch- 
interessantes Ph/inomen nach Zugabe yon Tannin:  ~,pul- 
lulatiom) des Erythrocyteninhaltes;  ein Ph~nomen, wel- 
ches in gewissen Details wahrscheinlich der Hyaluron- 
s~iurewirkung entspricht, Kaliumferrocyanid, Magnesium- 
sulfat, Jod, Alkohol, Glycerin, Zucker, Gallussliure, 
Karbol, Atropin, Morphiumderivate, Gummi und Kaffee- 
infusion waren nnwirksam; Pikrins~ure verursachte 
weniger deutliche Anderungen als Rosanilinnitrat. KOLL- 

MANN s best~tigte die Befunde yon ROBERTS mit  0.5% 
Tannin. Teilerscheinungen (wahrscheinlich Membran- 
spalten) erhielt er auch mit  15% Harnstoffl6sung. WEI- 
DENREICH 6 beschrieb und illustrierte mit  dem Zei0schen 
Zeichenapparat die Wirkung einer a/4prozentigen Tannin- 
16sung auf Erythrocyten.  Nach Erweiterung der (~Ery- 
throcyten-Hfille~ erfolgte ihr Platzen und dann erschien 
ganz plStzlich die zuerst von ROBERTS beobachtete 
<~pullulation~ des Zellinhaltes. WEIDENREICH beobachtete 
gewisse Teilerscheinungen der Tanninwirkung auch bei 
Verwendung yon Pikrins/iure und von Jods/iure. 

Manche Ausdriicke der hier zitierten iilteren Arbeiten 
fiber Erythrocyten  sind heute unverstiindlich oder min- 
destcns unklar. Die Existenz yon ~ Stroma~ und diejenige 
einer echten oder ktinstlichen Membran, die Glockenform 
und Isotonie der Erythrocyten wurden ausgiebig disku- 
t iert ;  doch scheint es wahrscheinlicher zu sein, dass 0,5 
bis 1% Tanninl(isung ein prinzipiell iihnIiches Ph~inomen 
an Erythrocyten  ausl6st, wie wir es vor kurzem mit  
Hyalurons~iure beobachtet  haben. Der Zweck der vorlie- 
genden Arbeit  ist, die V¢irkung der Hyalurons/iure mit  
derjenigen des Tannins zu vergleichen. 

Die Methoden und Materiatien wurden bereits in un- 
serem ersten Bericht ~ beschrieben. 
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