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p r o v i d e  e v i d e n c e  o f  t h e  c o l l a g e n o u s  n a t u r e  o f  t h e  p r o t e i n  
in  q u e s t i o n ,  b a s e d  o n  q u a n t i t a t i v e  e s t i m a t i o n  o f  g lyc ine .  
I n  t h i s  c o n t e x t  i t  is o f  i n t e r e s t  to  r eca l l  t h e  o b s e r v a t i o n s  
of  RUDALL 14 t h a t  t h e  p r o t e i n  of  t h e  s o f t  c u t i c l e s  o f  lob-  
s t e r s  a n d  i n s e c t s  s h o w  c h e m i c a l  f e a t u r e s  r e m i n i s c e n t  o f  
c o l l a g e n o u s  p r o t e i n s .  

Zusammen/assung .  D e r  e i nz i ge  P r o t e i n b e s t a n d t e i l  d e s  
B r a n c h i o p o d e n k r e b s e s  Streptocephalus dichotomus ze ig t  
5 .hnl iche  c h e m i s c h e  E i g e n s c h a f t e n  wie  k o l l a g e n e  E i w e i s s -  
v e r b i n d u n g e n .  M e r k m a l  d e r  A m i n o s / i u r e z u s a m m e n s e t z u n g  
i s t  e ine  r e l a t i v  g r o s s e  M e n g e  y o n  G l y z i n  ( e t w a  1/a de s  Ge-  
s a m t r e s i d u u m s ) ,  zu s / i t z l i ch  zu  H y d r o x y p r o l i n  u n d  P r o -  

l in.  D i e s  w i r d  a l s  K r i t e r i u m  z u r  U n t e r s c h e i d u n g  v o n  ko l -  
l a g e n e m  P r o t e i n  y o n  d e n  i i b r i g e n  E i w e i s s e n  ( K - m e f -  
G r u p p e )  b e n i i t z t .  
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D i v i s i o n  of  Entamoeba invadens R o d h a i n ,  1934, in  

T h e  n u c l e a r  d i v i s i o n  of  Entamoeba h a s  b e e n  s t u d i e d  b y  
s e v e r a l  a u t h o r s .  T h e  T a b l e  s u m m a r i z e s  t h e s e  o b s e r v a t i o n s .  
So fa r ,  v e r y  l i t t l e  a t t e n t i o n  h a s  b e e n  p a i d  to  t h e  c y t o -  
k i n e s i s  of  Entamoeba. T h e  t e r m  ' c y t o k i n e s i s '  h a s  b e e n  
u s e d  h e r e  as  d e f i n e d  b y  MAZlA 2 w h i c h  i n c l u d e s  al l  t h e  
s c h e m e s  of  c y t o p l a s m i c  d i v i s i o n  d u r i n g  t h e  p r o c e s s  of  
m i t o s i s .  

F r o m  t h e  s u r v e y  of  t h e  l i t e r a t u r e  o n  t h e  cell  d i v i s i o n  
of  Entamoeba, i t  a p p e a r s  t h a t  HARRIS a f i r s t  s a w  t h e  c y t o -  
p l a s m i c  d i v i s i o n  of a t r o p h o z o i t e  of  E. histolytica ( A m o e b a  
d y s e n t e r i a e )  in  t h e  f a eca l  s m e a r s .  H e  o b s e r v c d  t h e  t r o p h o -  
zo i te  e l o n g a t e d  to  m a n y  t i m e s  i t s  w i d t h ,  a n d  o n e  e n d  
m o v e d  m o r e  r a p i d l y ,  c r e a t i n g  a c o n s t r i c t i o n  n e a r  t h e  
m i d d l e .  T h e  d a u g h t e r  a m o e b a e  r e m a i n e d  c o n n e c t e d  for  
a wh i l e  b y  a l o n g  b u t  less  t h a t  1 ~ w i d e  ' b a n d ,  c o m p o s e d  
e n t i r e l y  of  e c t o s a r c ' .  U s u a l l y ,  d i v i s i o n  i n t o  2 w a s  o b s e r v e d  
b y  HARRIS b u t  once  he  s a w  a d i v i s i o n  i n t o  3 (his  F i g u r e  l d ,  
p.  568). DOBELL ~ c o n s i d e r e d  t h a t  HARRIS o b s e r v e d  a 
p a t h o l o g i c a l  p r o c e s s ,  b e c a u s e  i t  w a s  s t u d i e d  a t  r o o m  
t e m p e r a t u r e .  I)OBELL 4 h a s  a r g u e d  t h a t  t h e  s u d d e n  
c h a n g e  of  t e m p e r a t u r e  m i g h t  h a v e  c a u s e d  s u c h  d i v i s i o n  
r e f e r r e d  to  a b o v e  in  E. histolytica t r o p h o z o i t e s .  

SHA1;FER e t  al. 27 h a v e  s t u d i e d  t h e  c y t o k i n e s i s  of  E .  
histolytica s t r a i n  K-9 ,  f r o m  c u l t u r e s  w i t h  t h e  h e l p  of  
t i m e  l a p s e  c i n e m i c r o p h o t o g r a p h y .  I n  t h e i r  e x p e r i m e n t a l  
c o n d i t i o n s  t h e  n u c l e u s  o f  t h e  a m o e b a  cou l d  n o t  be  seen .  
T h e i r  d e s c r i p t i o n  of  t h e  c y t o p l a s m i c  d i v i s i o n  s u p p o r t s  
t h e  o b s e r v a t i o n  of  HARRIS a a n d  a d d s  f u r t h e r  d e t a i l s  to  
t h e  p roce s s .  U s u a l l y  t h e  t r o p h o z o i t e s  of  E. histolytica 
d i v i d e d  i n t o  2 e q u a l  h a l v e s ,  f o l l o w i n g  a p a r a l l e l  p r o c e d u r e  
d e s c r i b e d  a b o v e  a. M o s t l y  t h e  d i v i s i o n  w a s  c o m p l e t e d  
w i t h i n  3 -8  ra in .  S o m e t i m e s ,  1 of  t h e  2 s i s t e r  a m o e b a e  
d i v i d e d  i n t o  a ' n o r m a l '  a n d  a ' v e r y  s m a l l '  s i zed  a m o e b a  
( F i g u r e  3, p. 170 of  SHAFFER e t  al.27). T h e  l a t t e r  a l so  
b e h a v e d  as  a t y p i c a l  E. histolytica. O c c a s i o n a l l y  t h e  3 
d a u g h t e r  a m o e b a e ,  t h u s  p r o d u c e d ,  we re  of  t h e  s a m e  s ize  
(see F i g u r e  1, p. 568 of  HARRIS3). SHAFFER e t  aI. 27 h a v e  
a lso  f r e q u e n t l y  o b s e r v e d  a p r o c e s s  s u g g e s t i v e  of  c o n j u g a -  
t i o n  of  2 E.  histolytica t r o p h o z o i t e s .  2 a m o e b a e  b e c a m e  
a p p o s e d  to  e a c h  o t h e r  a n d  t h e  m e m b r a n e s  a t  t h e i r  p o i n t  
o f  c o n t a c t  a p p e a r e d  t o  b r e a k ;  a f ew s e c o n d s  a f t e r ,  t h e  2 
a m o e b a e  s e p a r a t e d .  I n  t h e  fo l lowing ,  a t t e m p t s  h a v e  b e e n  
m a d e  to  fo l low t h e  c y t o k i n e s i s  of  E. invadens in  c u l t u r e s .  

Materials  and methods. M o n o x e n i c  c u l t u r e s  of  E. inva- 
dens s t r a i n  B C  w a s  g r o w n  in  b i p h a s i c  ' H S r e  / S '  a n d  

C u l t u r e s  ~ 

' H S h s m +  S'  m e d i a  a t  24 ~ F u r t h e r  d e t a i l s  of  c u l t u r i n g  
a n d  t h e  h i s t o r y  o f  t h e  s t r a i n  o f  a m o e b a  u s e d  a r e  g i v e n  
e l s e w h e r e  2s. D u r i n g  t h e  log  p h a s e  of  g r o w t h  2s, t h e  a m o e b a e  
we re  e x a m i n e d  in  p a r a f f i n  s e a l e d  s m e a r s  u n d e r  a W i l d  
M20  p h a s e  c o n t r a s t  m i c r o s c o p e  a t  r o o m  t e m p e r a t u r e  
(22 ~ 

Results.  F i g u r e  1 is a p h o t o m i c r o g r a p h  of  E. invadens 
B C  t a k e n  f r o m  a 1 0 - d a y - o l d  c u l t u r e .  W h e n  t h e  a m o e b a  
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was f i rs t  seen (5.39 p.m.),  t h e  2 s e p a r a t i n g  po r t i ons  of t h e  
a m o e b a  were u n e q u a l  (Figure  1). The  bigger  p o r t i o n  on  
t h e  lef t  (L) wh ich  is a b o u t  2/3 of the  m o t h e r  amoeba ,  
c o n t a i n e d  one nuc leus  a n d  m a n y  bac te r ia .  On t h e  r i g h t  
h a n d  side (Figure  1, IR), t he  smal le r  p o r t i o n  is a b o u t  
1/3 of t he  en t i r e  a m o e b a  c o n t a i n i n g  a nuc leus  too, a n d  
more  p r o m i n e n t  in  F igure  2 ( p h o t o m i c r o g r a p h e d  a t  
6.10 p.m.).  The  l e n g t h  of t h e  a t t a c h m e n t  va r i ed  w i t h  t h e  
ac t ive  m o v e m e n t  of t h e  2 s epa ra t i ng  por)dons. B o t h  of 
t h e m  p roduced  pseudopodia ,  some t imes  m o v i n g  t o w ard s  
each  o the r  or  t e n d i n g  to  m o v e  apa r t .  This  ' to  a n d  fro '  
m o v e m e n t  c o n t i n u e d  for  more  t h a n  1/2 h (41 min)  a f t e r  
t he  f i rs t  obse rva t ion .  D u r i n g  th i s  period,  t he  f ine con- 
nec t ion  b e t w e e n  t he  u n e q u a l  por t ions  was a lways  found  
to  be  s t r e t c h e d  a n d  n e v e r  re laxed.  The  po in t s  of c o n t a c t  
of t h i s  f ine cy top l a smic  connec t ion  w i t h  t he  respec t ive  
po r t i ons  a p p e a r e d  sh i f t ing  t he i r  pos i t ions  w i t h  t he  move-  
m e n t  of t h e  2 s e p a r a t i n g  amoebae .  

10 m i n  a f t e r  t he  second p h o t o m i c r o g r a p h  (Figure 2) 
was  t aken ,  whi le  t h e  2 s e p a r a t i n g  po r t i ons  were a p p r o a c h -  
ing  each  o ther ,  t he  c o n n e c t i o n  be tween  t h e m  s h o r t e n e d  
a n d  sudden ly  b roke  (6.20 p.m.) .  Just a f te r  the  2 a m o e b a e  
were comple t e ly  separa ted ,  t h e y  m o v e d  t owards  each  
o t h e r  and  seemed to  fuse a t  t he  p o i n t  of con tac t .  Af te r  
a few seconds t h e  2 a m o e b a e  separa ted .  The  bigger  a m o e b  a 
r e su l t ing  f rom t h e  foregoing d iv is ion  was ac t ive ly  m o v i n g  
a n d  k e p t  u n d e r  o b s e r v a t i o n  for more  t h a n  1/2 h. No 
f u r t h e r  d iv i s ion  could be  de t ec t ed  in th i s  r ecen t ly  d iv ided  
amoeba .  D u r i n g  t he  p r e sen t  inves t iga t ion ,  u n e q u a l  cyto-  
p l a smic  d iv i s ion  was usua l ly  observed  in  E .  i n v a d e n s  BC, 
excep t  on  a few occasions.  Th i s  t y p e  of u n e q u a l  cyto-  
p l a smic  d iv i s ion  was also obse rved  in E .  r a n a r u m  a n d  
E .  m o s h k o v s k i i  f rom s imi la r  cul tures .  A typ ica l  case is 
n o t e d  in t h e  F igures  1 and  2. 

D i s c u s s i o n .  I t  is e v i d e n t  f rom the  foregoing a c c o u n t  
t h a t  t he  nuc leus  of E .  i n v a d e n s  div ides  well  before  t h e  
c y t o p l a s m  div ides  in to  2. B o t h  t h e  nucle i  of t he  d iv id ing  
t rophoz0 i t e ,  as seen u n d e r  t he  phase  microscope,  are  
typical ,  w i t h  t he  cen t r a l  endosome  (karyosome)  a n d  per i -  
p h e r a l  c h r o m a t i n ,  t h u s  s t rong ly  sugges t ing  t he  i n t e r p h a s e  
cond i t ion  of t he  nucle i  a t  t he  t i m e  of cytokinesis .  

The  u n e q u a l  b i n a r y  fission (cytoplasmic)  of E .  i n v a d e n s  

is d i f f icul t  to  expla in .  E a c h  of t he  s is ter  a m o e b a e  is 
equ ipped  w i t h  a nuc leus  of s imi la r  size. The  va r ious  

schemes  of u n e q u a l  cy top la smic  d iv is ion  p u t  fo rward  b y  
MAZlA 2 (p. 316), do n o t  a p p e a r  to  help  us u n d e r s t a n d  t h e  
s t a t e  of affa i rs  obse rved  in E .  i n v a d e n s  because  t h e  orga- 
nellae,  i.e. t h e  t yp i ca l  mi to t i c  a p p a r a t u s ,  spindle,  a n d  
as te rs  etc., t h r o u g h  wh ich  t h e  m e c h a n i s m  of u n e q u a l  
cy top la smic  d iv i s ion  m a y  operate ,  are as ye t  n o t  k n o w n  
in E n t a m o e b a .  

Act ive  m o v e m e n t  of t h e  s is ter  a m o e b a e  in oppos i te  
d i rec t ions  is a n  i m p o r t a n t  f ac to r  in  cy tokines i s  of amoe-  
bo id  cells 2,29,3~ I t  has  been  obse rved  t h a t  the  f ine con- 
nec t ion  b e t w e e n  t h e  2 s is ter  a m o e b a e  o f  E .  i n v a d e n s  

b r e a k s  w h e n  t h e y  are a c t u a l l y  m o v i n g  t o w ard s  each  other .  
Therefore ,  i t  appea r s  t h a t  t h e  m o v e m e n t  in oppos i te  

Nuclear division in the genus Entamoeba~ 

Species Trophozoite Cyst References 

1. E.  histolytica + + 5,3 
__ 4~ 7--10 

+ 11 

2. E .  coli + 12 
+ 13--16 

3. E.  gingivalis + 17 20 
+ ? + 21 

4.  E .  m u r i s  + + 22 
+ 23 

+ 24 

5. E .  invadens + 25 

6. E.  ranarum + 2~ 

7. E.  aulastomi + + 31 

a +, indicates the form studied; ?, indicates doubtfulness in the 
presence of a cyst in E.  gingivalis. 

Fig. 1 and 2. E.  invadens BC clone from a 10-day-old culture. 
2 unequal portions (L and R) of the dividing amoeba, each containing 
a nucleus (n). Photomicrographed at an interval of 31 rain. • 700. 
For further explanation see text. 

29 W. A. LEwis, The Structure o/ Protoplasm (Iowa State College 
Press, Ames, Iowa 1942). 

30 H. W. CHALKLEY, Ann. N.Y. Acad. Sci. 51, 1303 (1951). 
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d i rec t ions  m a y  no t  a lways  be  t h e  i m m e d i a t e  fac to r  of 
separa t ion .  

Signif icance of a p p a r e n t  and  t e m p o r a r y  fusion of t he  2 
s is ter  a m o e b a e  of E. invadens found  in t he  p re sen t  inves t i -  
ga t ion  a n d  in E. histolytica b y  o thers  a,27 r em a ins  far  
f rom clear  s~. 

I t  shou ld  be  s t ressed t h a t  all  t h e  obs e r va t i ons  n o t e d  
above  and  recorded  are f rom t he  in v i t ro  cu l tu res  of 
Entamoeba. I t  r ema i ns  to  be  a sce r t a ined  w h e t h e r  t h e y  
b e h a v e  s imi la r ly  in  v ivo  32. 

Zusammen/assung. Bei  Entamoeba invadens wurde  eine 
ungle iche  ze l lp lasmat i sche  Te i lung  beobach t e t .  E i n  en t -  

sp r echende r  Te i lungsmodus  gi l t  auch  fiir E. ranarum u n d  
E. moshkovshii. 
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W e i t e r e  U n t e r s u c h u n g e n  f iber  d e n  P a r a s i t i s m u s  

Morphologie  u n d  Lebensweise  der  L a h y r i n t h u l e n  s ind 
so ungew6hnl ich ,  dass  diese O r g a n i s m e n  ke iner  der  be-  
s t e h e n d e n  Klassen  des Tier-  oder  P f l anzenre ichs  zu- 
geo rdne t  werden  k o n n t e n .  E igene  U n t e r s u c h u n g e n  erga- 
ben,  dass  die l a b y r i n t h a r t i g  ve rzwe ig ten  F a d e n p l a s m o -  
d ien  der  L a b y r i n t h u l e n  aus  L i m a x - A m 6 b e n  en t s t ehen .  
Kr i ter ien ,  die v o n  v e g e t a t i v e n  A m 6 b e n  abweichen ,  h a b e n  
sich im Z u s a m m e n h a n g  m i t  der  Zys tend i f f e renz ie rung  
dieser A m 6 b e n  he rausgeb i lde t  2. Die v e g e t a t i v e n  L i m a x -  
A m 6 b e n  leben s te t s  einzeln. E r s t  n a c h  der  Di f fe renz ie rung  
e iner  doppe l t en  Hiil le fus ionieren  die / iusseren P l a sma-  
bezi rke  b e n a c h b a r t e r  Zellen. Dagegen  g renz t  s ich das  
ke rnha l t i ge  Z e n t r a l p l a s m a  j ede r  e inzelnen A m 6 b e  d u r c h  
die Dif ferenzierung der  i nne ren  Hiille ab  und  b le ib t  selb- 
stttndig. S'rEY a wies ein V e r b i ndungs o r gane l l  zwJschen 
Z e n t r a l p l a s m a  und  /iusserer Ht i l l sch ich t  nach.  

Der  Prozess  der  Zys t end i f f e renz ie rung  bed i ng t  funk-  
t ionel le  A b w a n d l u n g e n .  I m  Gegensa tz  zu den  soli t / i ren 
Am6ben ,  aus denen  die Verb / inde  der  L a b y r i n t h u l e n  
en t s t ehen ,  n e h m e n  sic ke ine  geformte  N a h r u n g  auf  u n d  
bewegen  sich n i c h t  amOboid.  E i n  sehr  wesent l iches  Pht t-  
n o m e n  ist  die pa ras i t i sche  Angr i f fskraf t ,  die ih ren  solitS~- 
ren  A m 6 b e n  fehlt .  Unl / ings t  s te l l t en  wi t  lest,  dass  die 
L a b y r i n t h u l e n  in zahl re iche  pa ras i t i sche  Pilze e ind r ingen  
und  deren  P r o t o p l a s t e n  zers t6ren  k 6 n n e n L  W i r  un te r -  
such t en  d a h e r  auch  V e r t r e t e r  dieser  O r g a n i s m e n g r u p p e  
aus  ande ren  Gebie ten .  

Material und 2Ilethode. h n  O k t obe r  1968 wurde  Pf lan-  
zenma te r i a l  (Caulerpa sertularioides, Caulerpa cupressoi- 
des, Penicillus sp., Dictyota dichotoma, Syringodium sp., 
Thalassis sp., Cladophora sp., Acetabularia sp.) in der  
a t l a n t i s c h e n  L i to ra lzone  n a h e  H a v a n n a  (Arroyo Ber-  
mejo,  Reficon de G u a n a b o ,  I n s t i t u t o  de Oceanologia  Ha-  
bana ,  P l a y a  de Baracoa)  g e s a m m e l t  ( 'vVassertelnperatur  
27,5-29~ Die M e t h o d e n  de r  Isol ierung,  A n r e i c h e r u n g  
und  K u l t i v i e r u n g  yon  L a b y r i n t h u l e n  aus  P f l anzen  wur-  
den  bere i t s  besch r i eben  5. Als A g a r b o d e n  wurde  Meer- 
wasse ragar  (Sa lzgehal t  3,5% u n d  1%) v e r w a n d t .  B e v o r  
die L a b y r i n t h u l e n  auf  n / ihrs tof f re iche  A g a r b 6 d e n  iiber- 
t r a g e n  werden,  mi issen  sic frei  yon  l ebenden  B a k t e r i e n  
sein. Dies wird d u r c h  W a n d e r u n g  fiber fl/ichig ausgebre i -  
tete,  h i t zege t6 t e t e  B a k t e r i e n  auf  n / i h r s to f f a rmen  Meer- 
was se r -Aga rp l a t t en  erreicht .  

Die pa ras i t i sche  Angr i f f sk ra f t  der  L a b y r i n t h u l e n  wurde  
gegeni iber  Curvularia sp., Fusarium vasin/ectum, Fusa- 
rium oxysporum var.  cubensis, Fusarium monili/orme, Col- 
letotrichum gloeosporioides, Rhizoetonia solani, Pestalozzia 

v o n  L a b y r i n t h u l a  g e g e n i i b e r  P i l z e n  1 

sp. u n d  den  H a u p t p i l z e n  2VIadurella grisea, Histoplasma 
capsulatum und  Trichophyton gallinae u n t e r s u c h t .  Die  
H a u t p i l z e  w u r d e n  bere i t s  5 Tage  vor  den  L a b y r i n t h u l e n  
auf  die K u l t u r p l a t t e n  i iber t ragen .  

Ergebnisse. L a b y r i n t h u l a  k o n n t e  n u r  yon  Cladophora -  
Algen aus  Arroyo Bermejo ,  P l a y a  de B a r a c o a  und  de r  
N/ihe des Ozeanologischen  I n s t i t u t s  H a v a n n a  isol ier t  
werden.  Die F a d e n p l a s m o d i e n  en twicke l t en  sich au f  
Meerwasse r -Aga rp l a t t en  m i t  e inem Sa lzgeha l t  yon  3,5%. 
Abe r  auch  A g a r b 6 d e n  m i t  v e r d i i n n t e m  Meerwasser  (Salz- 
geha l t  1%) waren  g le ichermassen  geeignet .  F i i r  die Ver-  
suche  m i t  Pi lzen d ien te  Meerwasse raga r  m i t  1% Salz- 
geha l t  (pH 5,7), auf  dessen Oberfl t tche h i t zege t6 t e t e  B a k t e -  
r ien  flSchig ausgespa te l t  waren .  Das  P i l z w a c h s t u m  n a h m  
seinen Ausgang  v o n  e inem N/ ih rboden  (Biomalz-  oder  
Sabouraud-Agar ) ,  der  in ein kleines  F e n s t e r  (e twa 
1 • 2 cm) n a h e  der  P l a t t e n p e r i p h e r i e  gegossen wurde.  
Die L a b y r i n t h u l e n  b e g a n n e n  ihre  W a n d e r u n g  im gegen- 
i iber l iegenden  Bere ich  der  P la t t e .  Sic s a m m e l t e n  sich a n  
den  H y p h e n  der  Pilze u n d  d r a n g e n  in den  n le i s ten  Ftt l len 
in sic ein. I n  den  H y p h e n  ze ig ten  sie s t a rkes  ~Vachs tum 
u n d  bef ie len  schnel l  alle Verzweigungen  des 1Kyzels. Mi t  
Hilfe  ih re r  E n z y m e  ze r s t6 r t en  sic die P r o t o p l a s t e n  in den  
H y p h e n ,  abe r  n i ch t  die Zellw/inde. Die Myzel ien  solcher  
K u l t u r e n  e rsche inen  t r a n s p a r e n t  und  k 6 n n e n  le ich t  y o n  
den  d i ch t  b e w a c h s e n e n  X o n t r o l l p l a t t e n  u n t e r s c h i e d e n  
werden.  

Die in  K u b a  isol ier ten  L a b y r i n t h u l e n  zeigen gr6ss te  
pa ras i t i s che  Akt ivi t~t t  gegeni iber  Fusarium oxysporum 
var .  cubensis, Fusarium monili/orme, Fusarium vasin- 
/eetum, Pestalozzia sp. n n d  Colletotrichum gloeosporioides. 
I n t e n s i v  gesch/ idigt  werden  auch  Rhizoctonia solani u n d  
der  H a u t p i l z  Trichophyton gallinae. N u r  Curvularia sp., 
Madurella grisea u n d  Histoplasma capsulatum werden  yon  
diesen L a b y r i n t h u l a - S t i i m m e n  n i c h t  zers t6r t .  

Diskussion. Die e r s tma l ig  in  K u b a  b e o b a c h t e t e n  u n d  
k u l t i v i e r t e n  L a b y r i n t h u l e n  e n t f a l t e n  gegeni iber  w ich t i gen  
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