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Culture Poss ib i l i t ies  of Mycobacteria at 5°C 

72 s t r a i n s  of 'BaciUes p a r a t u b e r c u l e u x '  (so-caIled 
a t y p i c a l  Mycobacteria) h a v e  been  inocula ted .  These  
s t r a ins  came  f rom v e r y  d i f fe rent  sources,  b o t h  regard ing  
m a t e r i a l  f r om w h i c h  t h e  in i t i a l  i sola t ion was m a d e  a n d  
coun t r i es  of or ig in  (Tab le  I). 

Table I 

Number Origin Temperature and mean periods 
of strains of growth (as already known) 

6 Japan 20-37 ~ (15 days) 
(Prof. UV~DA) 45 ° (35 days) 

8 USSR 30-37 ° (15-20 days) 
(Dr. OGLOBINA) 6 of them grow at 45 ° (35 days) 

5 France 20-37 ° (15~20 days) 
(Miss NOUFFLARD) 3 of them grow at 45 ° (35 days) 

20 Holland 20-37 ° (15-20 days) 
(Prof. MAI~TEN) 11 of them grow at 45 ° (35 days) 

8 Canada 20-37 ° (15 to 20 days) 
(Prof. MANKIEXVITZ) 5 of them grow at 45 ° (35 days) 

5 Malta/5 (Sweden) 20-37 ° (15-20 days) 
(Dr. JUHLIN) 45 ° (35 days) 

6 Australia 20-37 ° (15-20 days) 
(Dr, KOVACS) 4.5 ° (35 days) 

9 Iran 20-37 ° (30 days) 
(Dr. TA~ATASAi) 

4 Belgium 20-37 ° (30 days) 
(Dr. VERSTRAETE) 

i Austria 20-37 ° (15-20 days) 
(Prof. Diemhofer) 
(M. v~ccae) 

All strairk~ have been isolated from various pathological and non- 
pathological products: expectorations, gastric washes, lymphatic 
ganglia, residual water. In no case was there a M. tuberculosis var. 
kominis. 

All h a v e  been  inocula ted  wi th  L6wens te in-Jensen  and  
Dubo i s  media ,  and  k e p t  a t  5°C ( ±  I°C). For  resul ts  see 
T a b l e  I I .  These  resul t s  show firs t  of all t he  necessi ty  of 
i nocu la t i ng  bac t e r i a  on di f ferent  med ia  if s tudies  of tem- 
p e r a t u r e  inf luence  on  g rowth  are made.  Should th is  pre- 
c a u t i o n  no t  be  t aken ,  resul ts  t end  to  be inaccura te .  

D e v e l o p m e n t  of cu l tu res  a t  5°C appears  m u c h  la ter  
t h a n  g r o w t h  a t  previous ly  k n o w n  t e m p e r a t u r e s  (Table I). 
Fo r  71 of t he  s t ra ins ,  g rowth  s t a r t ed  a t  5°C a f te r  30 days, 
while  a n  a b u n d a n t  g rowth  was only  a p p a r e n t  a f te r  50 or 
60 days .  A single s t ra in ,  M. vaccae (B6nicke),  gave  
a b u n d a n t  g rowth  wi th in  20 days.  

Colora t ion  b y  G r a m  a n d  Ziehl me thods  for s t ra ins  
g rown a t  5°C shows no difference from the  colorat ion for 
the  same s t ra ins  grown a t  h igher  t empera tu res .  Serial re- 
inocu la t ions  are also possible a t  5°C. 

Discussions on possible va r ia t ions  in bioh)gical charac-  
ter is t ics  for s t ra ins  grown a t  5°C wil! a p p e a r  in l a te r  
publ ica t ions .  

Table I I 

Cultures 

Positive at 5°C Negative at 5°C 

Dubos medium 59 (82%) 13 (18%) 

IAiwenstein-Jensen medium 5l (71%) 21 (29%) 

Rdsumd. Les au teurs  on t  cons ta t6  que sur  72 souclles 
de Myobact6r ies  a typ iques  82% & e n t r e  elles p o u v a i e n t  
d6ve lopper  ~ 5°C. Les cul tures  A ce t te  t e m p 6 r a t u r e  com- 
m e n c e n t  A 6tre visibles vers le t r en t i6me jour  et  s e n t  
a b o n d a n t e s  vers le c inquan t i~me  ou le so ixan t ibme jour.  

P. HAUDUROY, ANNE HOVANESSIAN, 
and  D. ROUSS1ANOS 

Institut d'HygiOne de l'Universitd de Lausanne 
(Switzerland), November 30, 196,I. 

The Appl icat ion  of F l u o r e s c e n t - A n t i b o d y  Tes t  
to Cysts  of  Entamoeba i n v a d e n s  

The  f h l o r e s c e n t - a n t i b o d y  t e s t  ha s  been  used  ex ten-  
s ively b y  GOLDMAN 1 to  s t u d y  t he  a n t i g e n s  of Entamoeba. 
Al though  in  a n  i n i t i a l  s t u d y  he  h a d  successful ly appl ied 
the  t e s t  to  b o t h  t h e  cys t s  a n d  t rophozo i t e s  of Entamoeba 
histolytica 2, m o s t  of h i s  work  is ba sed  on  t ropbozoi tes  as 
ant igens .  

Th i s  is a p r e l i m i n a r y  r e p o r t  in to  t he  s t u d y  of the  an t i -  
genic r e l a t i o n s h i p  of Entamoeba us ing  cys ts  as ant igens .  
The cysts,  a l t h o u g h  n o t  as r ead i ly  ava i l ab le  in  cul tures ,  
have  ce r t a in  a d v a n t a g e s  over  t rophozoi tes .  T h e y  can  be 
s tored  for  long  per iods  a t  low t e m p e r a t u r e s  a n d  can  be 
washed a l m o s t  e n t i r e l y  free of e x t r a n e o u s  an t igens  a n d  
bac te r ia  w i t h o u t  losing t h e i r  v iab i l i ty .  

The  s t n u n  of E. invadens (BC) used in th is  s t u d y  was 
ob ta ined  t h r o u g h  tile cour tesy  of Dr. E. W. McCoN- 
NACmE, Cambr idge  (England) .  Th i s  s t r a in  was or ig inal ly  
monoxemic ,  growing wi th  Escherichia coll. A t  p resen t  it 
is c o n t a m i n a t e d  w i th  a t  least  one more  bac te r ium.  The  
s t r a in  encys ts  in large n u m b e r s  when  grown in Difco's  
E n d a m o e b a  med ium ~, 5-6 days  af te r  inoculat ion.  

To prepare  t he  ant igens ,  tile cysts  were washed th ree  
t imes  in s ter i le  dis t i l led wa te r  b y  cen t r i fuga t ion  a n d  
s tored a t  5°C overn ight .  This  process was repea ted  da i ly  

i M. GOLDMAN, l:~xp. Parasit. 10, 366 (1960). 
2 M. GOLDMAN, Am. J. Hyg. 58, 319 (1953). 

L. R. CLEVELAmU and J. COLI.lt~:R, Am. J. Hyg. 12, 606 (1930). 



358 Brbves communications - Kurze Mitteitungen EXPERIENTrA X X 1]6 

for  3 days  un t i l  a pu re  suspens ion  of cysts ,  c o m p l e t e l y  
free of t rophozoi tes ,  was  ob t a ined .  The  cys t s  were t r a n s -  
ferred to  i so ton ic  sal ine before  in j ec t ion  in to  r a b b i t s  for  
i m m u n i z a t i o n .  The  i m m u n i z a t i o n  schedule  cons i s ted  of 4 
in jec t ions  g iven  i n t r a v e n o u s l y  a t  7 d a y  in te rva l s .  The  
t o t a l  n u m b e r  of cys t s  in j ec ted  was  a p p r o x i m a t e l y  
1,000,000 cells pe r  an imal .  

The  sera t a k e n  7 days  a f t e r  t he  las t  i m m u n i z i n g  in jec-  
t ion  were pooled  a n d  used  for  con juga t ion .  T h e  g lobu l in  
f rac t ion  of t he  s e r u m  was  c o n j u g a t e d  to F luoresce in  iso- 
t h i o c y a n a t e  on  celi te4 accord ing  to t h e  m e t h o d  desc r ibed  
by  RINDERKNECHT 5. The  u n c o n j u g a t e d  dye was s e p a r a t e d  
by  pass ing  i t  t h r o u g h  a c o l u m n  of S e p h a d e x  G25 *. The  
s e rum was a b s o r b e d  twice  aga in s t  r a b b i t  l iver  p o w d e r  
before use. 

The  tes t s  were pe r fo rmed  us ing  cys t s  p r e p a r e d  b y  t he  
fol lowing m e t h o d s :  (a) Unf ixed  cys t s  s u s p e n d e d  in  phos-  
p h a t e  buf fe red  sa l ine  of p H  7.2, 0 . 0 1 M  (PBS) .  (b) Cys t s  
f ixed  in  10% fo rmal in  a t  r oom t e m p e r a t u r e  for  1/2 h.  
(e) Cys ts  f ixed in 95% m e t h a n o l  a t  room t e m p e r a t u r e  tor  
~/2 h. (d) Cysts  f ixed in 95% e t h a n o l  a t  r oom t e m p e r a t u r e  
for 1/2 h. (e) Cys ts  f ixed in ace tone  a t  r oom t e m p e r a -  
t u r e  for 1/2 h. 

The  f ixed a n d  un f ixed  cells were t r e a t e d  w i t h  1 : 5  
d i lu t ion  of specific a n t i s e r u m  for 1/2 h a t  r o o m  t e m p e r a -  
ture ,  w a s h e d  in P B S  b y  c e n t r i f u g a t i o n  a n d  e x a m i n e d  as 
a we t  p r e p a r a t i o n  w i t h  a Zeiss f luo rescen t  microscope.  

T h e  con t ro l s  cons i s ted  of cells iden t i ca l ly  p r e p a r e d  b u t  
t r e a t e d  w i t h  n o r m a l  c o n j u g a t e d  r a b b i t  se rum.  In  add i -  
t ion ,  cells were w e - t r e a t e d  w i th  u n c o n j u g a t e d  a n t i s e r u m  
a n d  t h e n  w i t h  c o n j u g a t e d  a n t i s e r u m  to  t e s t  for a n y  in-  
h i b i t i o n  of t h e  reac t ion .  

T h e  t e s t  s l ides showed  in tense  f luorescence w h e n  b o t h  
t h e  un f ixed  a n d  chemica l ly  f ixed cells were used. None  of 
t h e  f ixa t ives  t r i ed  de s t royed  t h e  specif ic i ty  of t h e  reac-  
t ion.  Non-speci f ic  s t a in ing  was negl ig ible  in  unf ixed  cells 
a n d  on ly  s l ight  in  t h e  chemica l ly  f ixed cells. F o r m a l i n  
f i x a t i o n  seemed to  be  t h e  bes t  as i t  leas t  af fected t h e  
speci f ic i ty  of the  reac t ion .  However ,  ace tone  gave  t h e  
b r i g h t e s t  f luorescence.  P r e - t r e a t m e n t  w i t h  n o r m a l  a n t i -  
s e rum i n h i b i t e d  t h e  reac t ion .  I t  was  possible  to  r e m o v e  
the  f luorescent  effect  of  t h e  a n t i s e r u m  b y  r e p e a t e d  ab -  
so rp t i on  ag a i n s t  a h e a v y  suspens ion  of cysts .  Th i s  indi -  
ca ted  t h a t  i t  was  a t r ue  a n t i g e n - a n t i b o d y  reac t ion .  

W o r k  is a t  p r e s en t  in progress  to  s t u d y  the  a n t i g e n i c  
r e l a t i onsh ip  of cys t s  of d i f fe ren t  species of Entamoeba 
using  th i s  t echn ique .  

Zusammenfassung. Die Me t h o d e  f luoresz ie render  An t i -  
k6 rpe r  w u r d e  zu r  D a r s t e l l u n g  y o n  Blasen  be i  Entamoeba 
invadens ben i i t z t .  Sowohl  m i t  n a t i v e n ,  wie auch  m i t  
f ix ie r ten  Zellen k o n n t e  eine bef r ied igende  R e a k t i o n  er-  
ziet t  werden .  F o r m a l i n  erwies sich als g i ins t igs tes  F ixa -  
t ionsmi t t e l .  

V. ZAMAN 

Department of Parasitology, Faculty o[ 3/Iedicine, 
University o[ Singapore (3/Ialaysia), November 2, t964. 

The cyst on the right has been treated with conjugated antiserum 
and the cyst on the left with conjugated normal serum. Both the 

cysts were from unfixed preparations. 

4 California Corporation for Biochemical Research, Los Angeles 
(Calif. USA). 
If. Rt~DERKNECnT, Exper. 16, 430 (1960). 
Pharmacia, Uppsala (Sweden). 

Eine V a r i a t i o n  der B i c h r o m a t - O s m i u m s i i u r e -  
f i xa t ion  fiir das  N e r v e n s y s t e m  

Die yon  DALTON 1 e ingef i ih r te  B i c h r o m a t - O s m i u m -  
s~ure f ixa t ion  b e d a r f  e iner  Ver fe ine rung ,  u m  Nach te i l e  bei  
den  F i x a t i o n s r e s u l t a t e n ,  sowie ve r s ch i edene  F i x a t i o n s -  
a r t e f a k t e  zu v e r m e i d e n ,  welche s ich besonde r s  a n  Zetlen 
des  N e r v e n s y s t e m s  l inden .  W i r  s t e l l t en  uns  die Aufgabe ,  
d u r c h  empi r i sche  Ver suche  die B i c h r o m a t - O s m i u m s ~ u r e -  
f ixa t ion  zu verbessern ,  d a m i t  eine gleichm~ssige u n d  gu t e  
F i x a t i o n  erfolgt.  Es  wurde  in V e r s u c h e n  festgestel l t ,  dass  
sich einige Salze zur  Ve r i i nde rung  der  Toniz i t i i t  besonde r s  
e ignen,  Ahnlich d e m  Pr inz ip  y o n  ZETTERQUIST 2 bei  de r  
OsmiumsAuref ixa t ion .  I m  Vergle ich  m i t  den  b i sher igen  
F i x a t i o n e n  a n  den  Zellen des  N e r v e n s y s t e m s  h a t  die yon  
uns  e r p r o b t e  F i x a t i o n s a r t  bessere  R e s u l t a t e  geze ig t :  die 
We i t s t e l l ung  des  E r g a s t o p l a s m a s  bei  der  Osmiums~ure -  
f i xa t i on  n a c h  PALADE 3 sowie die Aufb l i ihung  v o n  Zel lkern  

u n d  M i t o c h o n d r i e n  bei  der  u r sp r i ing l i chen  D a l t o n s c h e n  
B i c h r o m a t - O s m i u m s ~ u r e f i x a t i o n  k o n n t e  v e r m i e d e n  wer-  
den.  Die M e m b r a n s y s t e m e  s ind wie bei  de r  D a l t o n s c h e n  
F i x a t i o n  sehr  g u t  darges te l l t .  

Bei d en  U n t e r s n c h u n g e n  wurde  N e r v e n g e w e b e  y o n  
A l b i n o r a t t e n ,  K a t z e n  u n d  Meer schwe inchen  e n t n o m m e n .  
Bei  d en  geze ig ten  A b b i t d u n g e n  h a n d e l t  es s ich u m  eine  
s y m p a t h i s c h e  Nervenze l le  aus  d e m  G a n g l i o n  cerv ica le  
super ius  d e r  R a t t e  (F igur  1) u n d  u m  die N e u r o n  aus  d e m  

1 A.J .  DALTON, Anat. Rec. 121,281 (1955). 
2 H. ZETTERQIJIST, The Ultrastructural Organisation o] the Columnar 

Absorbing Cells of the Mouse Jeiunum (Dept. Anat., Karolinska 
Insfitutet; Aktiebolaget God~fl, Stockholm 1956). 

s G. E. PALADE, J. exp. Med. 95, 285 (1952). 


