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P R O  E X P E R I M E N T I S  

A Novel  R i c e - E g g  S a n d w i c h  for Mass  P r o p a g a -  
t ion of Entamoeba histolylica on Agar  Plates  

For  t he  in v i t r o  p r o p a g a t i o n  of E. histolytica, m a n y  
m e t h o d s  h a v e  been  widely  used. T he  successful  mass  
p r o p a g a t i o n  of E. histolytica on aga r  plates ,  however ,  is 
on ly  a r ecen t  a c h i e v e m e n t  (YoussEFX). A n  i m p o r t a n t  
modif ica t ion,  wh ich  renders  t he  p la te  cu l tu re  of E. histo- 
lytica su i tab le  for d rug  assay,  a m e n a b l e  to  direct ,  f r equen t ,  
and  even  c o n t i n u o u s  o b s e r v a t i o n  and  o t h e r  i m p o r t a n t  
s tudies ,  is r epor t ed  below. 

The rice-egg sandwich. This  can  easi ly  be  p r e p a r e d :  
Steri le aga r  p la tes  c o n t a i n i n g  0.7% t ab l e  sa l t  - a f t e r  
sol idifying - are covered  w i th  a w a r m  egg-blood or  s e r u m  
m i x t u r e  p r epa red  as follows: W i t h  ster i le  p recau t ions ,  
egg whi t e  mixed  w i t h  5 - 1 0 %  d e f i b r i n a t e d  b lood  or  s e rum 
is w a r m e d  to  45°C. A m i n i m a l  a m o u n t  of s ter i le  agar-  
th iog lyeo la te - t ah le  sa l t  so lu t ion  cooled to  a b o u t  50°C is 
added  in ca lcu la ted  a m o u n t s  so t h a t  t he  f ina l  concen t r a -  
t ion  of aga r  in t he  new m i x t u r e  is a r o u n d  0 .2%, sod ium 
th iog lyco la te  a r o u n d  0.1%, a n d  t ab l e  sa l t  a b o u t  0 .7%.  
Steri le Difco rice p o w d e r  (1-2 g /p la te)  is t h e n  d i s t r i b u t e d  
careful ly  a n d  as homogeneous ly  as possible  all  ove r  t h e  
plate .  

Inoculation of Entamoeba histolytica. E. histolytica f rom 
acu te  dysen te r ic  s tools  - one  or  two  loopfuls  of m u c u s  - is 
inocu la ted  in the  cen t r e  of t h e  p la te .  A s ter i le  22 m m  cover-  
glass is gen t ly  appl ied  to  t he  a m o e b a  i n o c u l u m  a n d  t he  
sandwich  is t h e n  comple t ed  b y  p o u r i n g  on  t h e  coverglass  
enough  steri le aga r  a g a r  (1 .5%)- sod ium th iog lyco la t e  
(0 .1%)- tab le  sa l t  (0.7%) solut ion,  cooled to  a b o u t  50°C, 
so t h a t  an  aga r  l ayer  t h a t  comple t e ly  seals t he  r ice-egg 
layer  is formed,  The  r ice-egg layer ,  wh ich  is t e m p o r a r i l y  
isolated f rom air, however ,  m u s t  be  p e r m a n e n t l y  isolated.  
The  cu l ture  is i n c u b a t e d  a t  37°C in a n  oxygen-COz-free 
a t m o s p h e r e  (wi th  t he  a id  of pyroga l lo l - sod ium h y d r o x i d e  
solut ion)  in a Mcleod 's  p la te ,  or  p r e f e r ab ly  in t he  all-glass 
p la te  used b y  the  a u t h o r  (see F igures  A, B, C - t h e  th ick-  
ness of t he  rice-egg layer  a n d  t h e  a g a r  seal is exagge ra t ed ,  
pa r t i cu la r ly  t he  former) .  T he  cu l tu re  p l a t e  m a y  be 
e x a m i n e d  d i rec t ly  u n d e r  t he  microscope  b u t  i t  m u s t  be  
replaced in a n  oxygen-CO2-free a t m o s p h e r e  a f t e r  each  
examina t ion .  E. histolytica was observed  growing  in 
swarms,  w i th  t he  i nd iv idua l  a m o e b a e  ac t ive ly  c reep ing  
in t he  sandwich ,  devou r ing  a n d  c o m p e t i n g  w i t h  each  
other ,  and  ga the r ing  on  the  rice g ranu les  l ike a s w a r m  of 
an t s  on  a piece of sugar  b u t  w i th  g rea t e r  a c t i v i t y  a n d  
vigour.  A rounded  macro-co lony  of E. histolytica was seen 

in the  sandwich ,  wh ich  r ap id ly  increased  in diameter .  
Th i s  co lony  o r ig ina t ed  f rom t h e  i n o c u l u m  a n d  spread 
cen t r i fuga l ly  t o w a r d s  t he  p e r i p h e r y  of t he  p la t e  in the  
form of sp r ead ing  lysis of the  o p a q u e  rice layer  (note 
ana logy  w i t h  t h e  a m o e b a  p rev ious ly  isolated,  YOUSSEF~). 
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Rdsumd. Modif ica t ion  i m p o r t a n t e  de  la m6 thode  de 
cu l tu re  en  masse  d'Entamoeba histolytica sur  plaques  
d ' a g a r  (YouSSEF 1) p e r m e t t a n t  la d6 tec t ion  rap ide  de 
l ' a c t i on  a n t i - a m i b i e n n e  d i rec te  des  compos6s  e t  quelques 
a u t r e s  o b s e r v a t i o n s  in t6 ressan tes .  

K. A. YOOSSEF s 

Bacteriological Laboratory, Luxor (Egypt), 
February 9, 1965. 

i K. A. YOOSSEF, Exper. 2/, 170 (1965). 
2 K. A. YOUSSEF, Exper. 20, 463 (1964). 
8 Note added in proof: "[he method as described is suitable only 

for short periods of cultivation. Work is going on to overcome 
these difficulties. 

A Sta in ing  Pool  for M a m m a l i a n  E g g s  

I n  o rder  to  d e t e r m i n e  t he  e n z y m e  c o n t e n t  h i s t ochem i -  
cally on  m a m m a l i a n  egg cells a n d  ear ly  c leavage  stages,  we 
deve loped  a s t a in ing  pool  wh ich  r ende r s  i t  possible  to  
change  so lu t ions  w i t h o u t  a d i s loca t ion  of t he  egg, so t h a t  
r epea ted  t r ans fe r s  of t h e  egg f rom one  so lu t ion  to  t h e  
o t h e r  are avoided.  A t  t he  same t i m e  t h e  pool  p e r m i t s  t h e  
s t a in ing  of un f ixed  eggs, as needed  for succ ina te  de-  
hyd rogenase  and  D P N H - d i a p h o r a s e ,  for  example .  

Description o[ the staining pool. T he  pool  cons is t s  of a 
'Perspex ' -p lex ig lass  p la t e  wh ich  is t h i cke r  b u t  of t h e  s ame  
size as a n  unde r ly ing  slide, b o t h  held  t o g e t h e r  b y  two  

b racke t s .  The  m i d d l e  of t he  ' P e r s p e x '  p l a t e  con t a in s  in its 
lower  ha l f  a cy l indr ica l  hole  5 m m  in  d i a m e t e r  con t inuous  
w i t h  a funne l  in t h e  u p p e r  ha l f  of t he  p la te .  On  t he  under-  
side of t h e  p la t e  t h e r e  a re  severa l  g rooves  which ,  toge the r  
w i t h  t h e  u n d e r l y i n g  slide, m a k e  u p  smal l  channe l s  for the  
dep le t ion  of t he  pool ;  a t  t he  s ame  t i m e  closing t he  cylin- 
dr ica l  hole  f rom t h e  b o t t o m  (Figures  1 a n d  2). I n  order  to 
get  a s t e a d y  ou t f low f rom the  pool, a s y s t e m  of channels  
w i t h  m e a s u r e d  re l a t ive  d i a m e t e r s  h a s  b e e n  cons t ruc ted .  
T h e  fluid leaves  t he  pool  t h r o u g h  four  s y m m e t r i c a l l y  ar- 
r a n g e d  c h a n n e l s  w i t h  a sec t iona l  a rea  of 2 r a m .  20 /,, 
d imens ions  wh ich  p r o h i b i t  t he  escape  of t h e  egg cells and 
t he  b l a s tu l ae  of rodents .  The  four  r ad ia l  channe l s  flow into 
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a large r ing-channel ;  the  l a t t e r  is dra ined by  two smaller  
channels  w i th  a sect ional  area  of 3 m m  • 150 # which are  
in opposi t ion to one another  (Figure 1). On each side, the  
fluid then  flows into a larger round  channel  dril led ver-  
t ical ly  and hor izonta l ly  in the  p la te  (Figure 2). 

In  the  ou te r  pa r t  of the  two larger round channels  two 
short  PVC tubes  are inserted.  The i r  free ends are a t t ached  
by  a Y-shaped  coupl ing piece, m a d e  of po lye thylene ,  to a 
rubber  tube  1 m in length.  In  this  way  there  is a closed 
sys tem f rom the  pool  to  the  free end of t he  rubber  tube.  
Once filled, t he  s ta in ing pool  is placed on a table  and the  
free end of  the  rubber  t ube  is inser ted into  a large bot t le  
on the  floor. As in a cont inuous  suct ion dra inage wi th  a 
siphon, t he  fluid t ravels  th rough  the  sys tem of channels  
and  tubes,  deple t ing  the  pool. F lu id-f low can be easi ly 
regula ted  by  a b racke t  on the  rubber  tube.  

Handling o/ the staining pool. Eggs gained by  flushing 
the  tubae  uter inae  wi th  Tyrode ' s  solut ion are t ransfer red  
wi th  a f inely d rawn  p ipe t te  to the  pool which also con- 
ta ins  Tyrode ' s  solution. The  l a t t e r  is t hen  replaced by  

Fig. 1. Underside of the 'Perspex' plate (natural size). 

Fig. 2. Longitndinal section through the staining pool (natural size). 

o ther  solutions,  according to the desired h is tochemical  
reaction.  To avoid  air  bubbles rising f rom the  fluid into 
the  channel  system, the  solut ions mus t  be kep t  at  room 
tempera tu re ,  and to avo id  the  inflow of air the  pool 
should never  be comple te ly  depleted.  The  solutions mus t  
be added slowly, e.g. wi th  a f inely d r awn  pipet te ,  so tha t  
the  eggs re ta in  the i r  posit ion on the  b o t t o m  of the  pool. 
At  the  end of the  react ion the pool is dep le ted  unt i l  the  
meniscus  a lmos t  reaches the  bo t tom of the  pool. I f  neces- 
sary,  the  s ta ined eggs are pushed wi th  a needle in to  t he  
cent re  of t he  pool. Therea f t e r  the  pool con ten t  is f rozen 
wi th  CO2; t he  brackets  which hold the  'Pe r spex '  p la te  and 
the  slide toge the r  are r emoved ,  plate  and slide being 
separa ted  by  sl iding one against  the  other.  The  frozen 
pool -content  is pushed th rough  the  hole in the  p la te  on to  
a slide which is covered with  plast ic tape.  The la t te r  has  
a hole in its middle  in order  to p reven t  the  dispersion of 
the  pool con ten t  upon thawing.  If  the  freezing of the eggs 
is observed to be d isadvantageous ,  the  eggs are t rans-  
ferred direct ly  from the  pool to a slide. Final ly ,  the  fluid 
around the  eggs is r emoved  wi th  a f inely d rawn p ipe t te  
and the  eggs are embedded  in glycer ine-gelat ine  L 

Zusammen]assung. Beschre ibung und H a n d h a b u n g  
eines Fi i rbet r ichters  mi t  basaler  Abf lussvor r ich tung  zur 
Durchff ihrung his tochemischer  Reak t ionen  an Eizel len 
und frfihen Furchungss tad ien  yon S~iugern. Der  F/irbe- 
t r ich te r  erm6gl icht  ein mehrmal iges  Wechseln  der L6sun- 
gen ohne die Eier  anzuri ihren,  wodurch ein mehrmal iges  
P ipe t t ie ren  der  Eier  ve rmieden  werden  kann. 

P. ELMIGER 

Anatomisches Institut der Universitiit Basel 
(Switzerland), August 14, 1965 

This investigation was supported by a research grant from the 
Ford Foundation. 

Homogenisator fiir kontinuierliches 
Homogenisieren zur prliparativen Gewinnung 

yon Zellorganellen 

I m  Zusammenhang  mi t  der  Isol ierung der  Cerebrosid- 
sulfatase 1, eines Enzyms ,  das  nur  in sehr  ger inger  Kon-  
zen t ra t ion  in SAugerorganen en tha l t en  ist, war  es erfor- 
derl ich,  H o m o g e n a t e  yon  kg-Mengen Gewebe herzustel-  
len, u m  eine lysosomenhal t ige  Par t ike l f rak t ion  du t ch  dif-  
ferentieltes Zentr i fugieren zu gewinnen.  E in  StarmixgerXt  
konn te  infolge der  Labi l i t~ t  der  Lysosomen  nur  zur  Vor- 
zerkle inerung beni i tz t  werden.  Dahe r  wurde  der  ge- 
brAnchliche Po t t e r -E lveh j em-Homogen i sa to r~  so modif i -  
ziert ,  dass eine kont inuier l iche  Passage yon  10 1 Gewebe-  
suspension aus 2-4 kg Gewebe m6glich wurde.  

Dieser  kont inuier l iche  Durchfluss  wird du t ch  eine 
Sch lauchque t schpumpe  erreicht ,  die das in einer  0,25 m 
Saccharosel6sung vorzerkle iner te  und suspendier te  Mate-  
r ial  ansaugt ,  du tch  eine untere  0 f f n u n g  in das fest- 
s tehende HomogenisiergefAss t re ib t  und an dem rot ieren-  
den Teflonpist i l l  (1200 U/min)  vorbeipress t  his das 

H o m o g e n a t  du tch  eine obere 0 f f n u n g  abfliesst  (Figur). 
Durch  dieses Pr inz ip  wird ein rascher  Durchfluss  (120 
his 150 ml/min)  mi t  regul ierbarer  Geschwindigkei t  ge- 
wiihrleistet ,  so dass  eine lokale 13berhitzung vermieden  
wird.  Bei den  bisher  beschr iebenen Homogen i sa to ren  3 
erfolgte die kont inuier l iche  Passage t ropfend durch  das  
E igengewich t  des Homogenates .  Das sich w~hrend der  
Passage um e twa  3 ° erwi i rmende G e s a m t h o m o g e n a t  wird 
in geki ihl ten GefAssen aufgefangen und insgesamt  3-4mat  
durch  den kont inuier l ichen  Homogen i sa to r  geschickt .  
E ine  Vers topfung  des Spaltes  zwischen Pist i l l  und H o m o -  
genisiergef~iss t r i t t  n ich t  ein, wenn die schlachtfr ischen 
Organe yon zithen Ante i len  befrei t  und im S ta rmix  30 sec 
bei  6000 U / m i n  vorzerk le iner t  worden  sind (400 g Gewebe 
und 400 ml  Saccharosel6sung).  

1 E. MEnL und H, JATZKEWITZ, Hoppe-Seyler's Z. 339, 260 (1964). 
V. R. POTTER und C. A. ELVE1UEM, J. biol. Chem. 114, 495 (1936). 

8 K. LANG und G. SH~nERT, Biochem. Z. 322, 360 (1952). E . S .  
HARRIS und J. W. MI~:ItL, Science 120, 663 (1954). 


