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cytes  ev idenced the  occurrence of 2 silver b a n d s  in the  
p a c h y t e n e  bouque t  configurat ion.  These b a n d s  cor respond  
to t he  pai r ing  of the  4 homologues  as 1 quad r iva l en t  or 
2 b iva len ts  (figure 5). 
Our observa t ions  on the  chromosomM origin of 'c ircular '  
D N A  fi t  well wi th  t he  repe t i t ion  models  p roposed  by  
Thomas  4,1~. I t  implies the  fo rmat ion  of circles in t a n d e m  
and in i n t e r m i t t e n t  repe t i t ion  12. The d i s t r ibu t ion  of the  
circles we describe suppor t s  the  occurrence of t a n d e m  
repet i t ion.  Ev idence  of r ing fo rmat ion  in i n t e r m i t t e n t  
repe t i t ion  was previous ly  r epor ted  1~. We still  ignore the  
DNA base  compos i t ion  of these  circles, as well as its 
possible i nvo lvemen t  in R N A  synthesis .  The hypo thes i s  
t h a t  the  r ings migh t  be copies of r D N A  is a t t r ac t ive  bu t  
obviously  deserves  fu r the r  proof.  Therefore  the  ques t ion  

w h e t h e r  the  m e c h a n i s m  of gene ampl i f ica t ion  found  in 
oocytes  has  i ts  c o u n t e r p a r t  in s p e rma t o cy t e s  is still  
speculat ive.  
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Summary. Scanning electron micrographs  reveal  ex tens ive  fil ter surfaces in the  ex te rna l  food ca tch ing  ne t  of p lank ton ic  
appendicular ia .  This fi l ter consists  of crossing ar rays  of f i laments  abou t  0.04 ~zm th ick  and pores  abou t  0.24 • 0.07 btm 
wide. The open area f rac t ion is above 50%. The fil ter p robab ly  enables  the  appendicu la r ia  to feed eff icient ly on par t ic les  
m u c h  smal ler  t h a n  bacter ia .  

Appendicu la r ia  (Chordata,  Tunicata)  are t i ny  p lankton ic  
animals  of a b u n d a n t  occurrence  and  world-wide dis t r ibu-  
tion. They  feed in a mos t  unusual  way  by  secre t ing an 
ex te rna l  gela t inous house conta in ing  an e labora te  feeding 
fil ter (figure 1). U n d u l a t o r y  m o v e m e n t s  of the  tail  forces 
wa te r  t h rough  the  house,  and any  part icle  p resen t  in the  
water  will be t r apped  by  the  fil ter and sucked in to  the  
m o u t h  of the  animal  2. 
In  th is  way  the  appendicu la r ia  is one of the  few zooplank-  
ton  organisms t h a t  feed in a very  efficient  way  on phy-  
t op lank ton  and  o ther  nanop lank ton .  As th is  is a very  
i m p o r t a n t  s tep  in the  food chain from pr imar i ly  p roduced  

organic mate r ia l  to nectonic  fishes etc. in the  sea, t he  
appendicu la r ia  has  been s tudied  wi th  increasing in te res t  
dur ing  recent  years.  
The gela t inous house and  feeding fi l ter  is secre ted  by  
cells cover ing the  t r u n k  of appendicu la r ia  a. A previous ly  
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Fig. 1. Schematic diagram of O. 
dioica in its house. Lateral view. 
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secre ted  house  is e x p a n d e d  b y  special  m o v e m e n t s  of t h e  
ta i l  as soon as t he  a n i m a l  a b a n d o n s  i t s  old house.  Th i s  
h a p p e n s  eve ry  few hour s  w h e n  t he  feeding f i l ter  h a s  
become  clogged ~. 
Only  in  t he  case Oikopleur idae ,  some i n f o r m a t i o n  exis ts  
oi1 t he  c o n s t r u c t i o n  of t he  feeding f i l ter  a n d  i ts  ab i l i ty  
to  w i thho ld  par t ic les  of sma l l  d i a m e t e r  3, 8, ~. However ,  
no  a g r e e m e n t  seems to  ex i s t  w h e n  i t  comes  to t he  precise  
way  in w h i c h  par t ic les  are t r a p p e d  in t he  filter.  
B y  t r a d i t i o n a l  f i xa t ion  for t r an smi s s ion  e lec t ron  micro-  
scopy a n d  cr i t ica l  p o i n t  d r y i n g  f rom ace tone  ~, I h a v e  
succeeded in p r e p a r i n g  a few e x p a n d e d  ge la t inous  houses  
of Oikob leura  dioica Fol, c a u g h t  nea r  P l y m o u t h  in E n g l a n d ,  
for  s cann ing  e lec t ron  microscopy.  The  feeding f i l ters  of 
these  e x t r e m e l y  fragile houses  were exposed  a f t e r  d ry ing  7, 
m o u n t e d  oil a l u m i n i u m  pegs  b y  double  adhes ive  tape ,  
coa ted  w i t h  e v a p o r a t e d  gold, p a l l a d i u m  a n d  c a r b o n  a n d  
e x a m i n e d  in a Ph i l ips  P S E M  500 s c a n n i n g  e lec t ron  
microscope.  
Micrographs  of t he  f i l ter  surface t a k e n  a t  low magn i f i ca -  
t ion  (figure 2) r evea l  para l le l  r idges a b o u t  50 txm wide 
a n d  more  t h a n  0.5 m m  long, co r r e spond ing  to  those  seen 
b y  m a c r o p h o t o g r a p h y  of l iv ing  an ima l s  a n d  houses  

(figure 1). B y  h ighe r  magn i f i ca t ion  (figure 3), t h e  surface 
on  all  r idges is seen  to be  covered  w i t h  a con t inuous ,  
e x t r e m e l y  f ine a n d  regu la r  m e s h w o r k  of t h r e a d s  a b o u t  
40 n m  th ick .  There  are  2 sets  of t h r e a d s  a t  r i g h t  angles 
to  each  o the r ;  1 para l l e l  to  an d  1 t r a n s v e r s e  to  t h e  ridges. 
T h e  d i s t ance  b e t w e e n  successive t h r e a d s  para l le l  to t he  
r idges  is qu i te  c o n s t a n t ;  107 n m  • 16 n m  (mean  • SD). 
The  d i s t ance  b e t w e e n  t h e  t h r e a d s  t r ansve r se  to  t h e  r idges 
is more  va r i ab l e ;  280 n m  • 84 n m  (mean  ~: SD). T a k i n g  
t h e  th ickness  of t h e  t h r e a d s  in to  account ,  t h e  m e a n  pore  
size is a b o u t  0.24 • 0.07 [~m a n d  t h e  open  a rea  f rac t ion  
of t h i s  'microf i l te r '  a b o u t  55~o. A l t h o u g h  t h e  mesh-s ize  
is s o m e w h a t  d i f ferent ,  t h i s  f i l ter  is p r o b a b l y  t h e  same 
as t h a t  seen b y  F j e r d i n g s t a d  in u l t r a t h i n  sect ions  in t he  
t r a n s m i s s i o n  e lec t ron  microscope 8. 
A t  t h e  b o r d e r  b e t w een  2 ridges,  the  micro-f i l te r  is con-  
densed  ill a l o n g i t u d i n a l  t h i ck  f i l a m e n t - b u n d l e  t h a t  anchor s  
i t  to  t h e  u n d e r l y i n g  s t ruc tu res .  A b o v e  each  ridge, t he  
micro-f i l te r  ap p ea r s  s m o o t h  a n d  e v e n l y  cu rved  a t  low 
magn i f i ca t ion  (figure 2). A t  h igher  magni f ica t ion ,  however ,  
n u m e r o u s  smal l  folds an d  s h a r p  b e n d s  (p robab ly  sh r inkage  
a r te fac t s )  are e v i d e n t  (figure 3). These  folds an d  bends  
ind ica te  t h a t  the  micro- f i l te r  is m a d e  up  of qu i t e  f lexible 

Fig. 2. Scanning electron micro- 
graph of a few ridges in the feeding 
filter of 0. dioica. • 720. 

Fig. 3. Scanning electron micro- 
graphic detail of the feeding filter 
of O. dioica. Arrows point to 
bacteria-like organisms behind the 
'micro-filter'. • 17,000. 
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f i l aments  and  t h a t  its smoo th  ridges mus t  be due to  
d is tens ion b y  a h igher  hydros t a t i c  pressure  on one side 
of tile filter. 
U n f o r t u n a t e l y  the  observed  fil ter pa rame te r s  m a y  no t  
be the  same as those  of the  unf ixed micro-fi l ter .  F i r s t  of 
all the  house and feeding fi l ter  will shr ink  to some degree 
as soon as the  muscular  ac t iv i ty  of the  an imal  is s topped.  
Secondly,  the  f ixat ion and especial ly the  acetone  dehy-  
d ra t ion  will cause fu r ther  shinkage.  Al though  the  overall  
size of the  house  m a y  be reduced  dras t ica l ly  af ter  drying,  
it  is uncer ta in  to  w h a t  degree the  micro-f i l ter  f i l aments  
shrink.  Thirdly,  the  evapora t ion  of a conduc t ive  layer  
on the  specimen will increase the  a p p a r e n t  th ickness  of 
the  f i laments  and t he r eby  reduce the  pore  size. 
In  spite of these  factors,  I f ind it reasonable  to believe 
t h a t  the  micro-f i l ter  t r aps  par t ic les  down  to abou t  0.1 ~xm 
in d iameter .  The size d i s t r ibu t ion  of the  par t ic les  seen 
beh ind  the  fi l ter  (figure 3) speaks in favour  of th is  view. 
Compared  wi th  the  size-range of bac ter ia  and o ther  well 
def ined nanoplank te rs ,  th is  is an exceedingly  low limit. 
I t  m a y  accordingly  be supposed t h a t  smaller  l iving and 
dead  par t ic les  are an i m p o r t a n t  food source of O. dioica. 
The observed micro-f i l ter  cons t i tu tes  a cont inous  layer  
t h roughou t  the  feeding filter. A second layer, mak ing  
up the  opposi te  side of the  r idges or channels ,  m a y  also 
be present ,  bu t  has  no t  been disclosed so far. I t  seems 
reasonable  to believe t h a t  th is  micro-f i l ter  is essent ial  
for the  pa r t i c l e - t r app ing  func t ion  of the  feeding fil ter 
and  t h a t  wa te r  passes across the  meshwork  s . The small  
r ec tangula r  meshes  and the  smoo th  surface, combined  
wi th  the  large open area fract ion,  will delay clogging of 
th is  micro-f i l ter  as par t ic les  are unl ikely to en te r  the  pores 

w i t h o u t  being able to  p e n e t r a t e  them.  W h e n  the  an imal  
s tops  i ts  ta i l  m o v e m e n t s ,  as i t  does every  few sec, and  
cont inues  to  suck par t ic le -enr iched  wa te r  f rom the  feeding 
filter,  the  wa te r  cu r ren t  t h rough  the  micro-f i l ter  m a y  
also be reversed  and the  par t ic les  l if ted away  f rom the  
meshwork .  
A wate r  passage exclus ively  along the  fi l ter  r idges in 
socalled 'Reuseng/ inge '  or ' R e u s e n b a h n e n '  and a par t ic le-  
t r ap p i n g  mechan i sm based on numerous  t rabeculae  wi th-  
in these  tunnels3 will r ender  the  micro-f i l ter  funct ionless  
and  give a ve ry  small  f i l ter ing surface and  rapid clogging 
of the  filter. Likewise, the  presence  of any  s t icky  mate r ia l  
in the  feeding fil ter 5 would p r e v e n t  par t ic les  f rom being 
sucked into the  m o u t h  of the  an imal  and  cause immed ia t e  
clogging of the  filter. 
By  con t inued  scanning and t r ansmiss ion  electron mi- 
croscopic studies,  I hope  to reveal  how the  beaut i fu l ly  
spaced meshwork  of the  micro-f i l ter  is p roduced  by  
cellular secret ion and  to disclose its re la t ion to tile o ther  
componen t s  of the  e x p a n d e d  feeding filter. 
A similar, bu t  much  coarser  silk micro-f i l ter  has  recent ly  
been descr ibed in a larval  ph i lopo tamidae  (Trichoptera)  s. 
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Summary .  ATPase  was d e m o n s t r a t e d  by  high resolut ion cy t o ch emi s t ry  in the  micro t r iches  of C. cellulosae. I t  is t h o u g h t  
t h a t  the  enzyme  is i m p o r t a n t  for the  paras i te ' s  acquis i t ion of raw mater ia ls  for surviving and d i s t r ibu t ion  in hos t  
tissues. 

Porcine cyst icercosis  is p roduced  by  Cysticercus cellulosae. 
In  the  human ,  cyst icercosis  occurs when  man  acc identa l ly  
becomes the  in t e rmed ia te  hos t  of the  ces tode Taenia 
solium. 
C. cellulosae is p re fe ren t ia l ly  localized in the  bra in  of 
man,  whereas  in the  hog it is usual ly lodged in skeletal  
muscle 2. A l though  the  reasons for such a preferen t ia l  
d i s t r ibu t ion  are no t  ye t  known,  i t  is ev iden t  t h a t  t he  
a d a p t a t i o n  of C. cellulosae to  d i f ferent  mic roenv i ronmen t s  
which  offer d i s t inc t  metabol ic  recourses, m u s t  require  
the  possession,  by  the  parasi te ,  of a carefully and  s t r ic t ly  
regula ted  t r a n s p o r t  sys tem.  Therefore  the  s t u d y  of the  
presence  and  d i s t r ibu t ion  of those  enzymes  associa ted  
wi th  t r a n s p o r t  mechan i sms  migh t  shed some l ight  on 
the  exp lana t ion  for th is  par t i cu la r  b o d y  t issue d is t r ibu-  
tion3. Many  s tudies  have  p rov ided  evidence for the  close 
associat ion of a specific (Na, K, Mg) ac t iva ted  ATPase  
wi th  act ive ca t ion  t ranspor t4-% In  some sys tems  th is  
ac t ive  ca t ion  t r a n s p o r t  m a y  also be l inked to the  t rans -  
po r t  of none lec t ro ly tes  7 10. Therefore  ATPase  migh t  be 
highly  s ignif icant  to th is  par t icu lar  d i s t r ibu t ion  of the  

parasi te .  The purpose  of the  p resen t  s t u d y  was to localize 
the  cy tochemica l ly  demons t r ab l e  ATPase  ac t iv i ty  of C. 
cellulosae's vesicular  m e m b r a n e  at  u l t r a s t ruc tu ra l  level, 
and  relate it  to the  possible  role in the  preferen t ia l  t issue 
d i s t r ibu t ion  of this  paras i te .  
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