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Ring-Canals and Intercellular Communication Within the Egg-Chamber of a Tsetse Fly Species 

In  a n u m b e r  of insect  groups,  each  ovariole  consis ts  of 
an a l t e rna t ing  succession of oocytes  and  t r o p h o c y t e s  (or 
nurse  cells). As a f u r t he r  special izat ion of th is  po ly t roph ic  
t y p e  of ovariole  s t ruc tu re  in Coleoptera,  Lep idop te r a  and  
Diptera ,  each oocyte  is accompan ied  b y  a n u m b e r  of 
t r o p h o c y t e s  which  toge the r  fo rm a single egg-chamber  1. 
According to  VERHEIN 2 the re  are 15 t r o p h o c y t e s  and  a 
single oocyte  in each egg-chamber  of mos t  flies be longing  
to  the  super fami ly  Muscoidea.  Tsetse  flies belong to  th is  
group.  Recen t ly ,  some confus ion has  arisen as to  t he  
n u m b e r  of t r o p h o c y t e s  t h a t  are con ta ined  in each  egg- 
c h a m b e r  in t se tse  flies: SAUNDERS ~ has  c la imed t h a t  t he re  

are  only  14 t r o p h o c y t e s  in each  egg -chamber ;  whereas  
HAGAN 4 s t a t e s  t h a t  t he re  are  t5.  

A fu r t h e r  c o n t r o v e r s y  re la tes  to  t h e  mode  of cell d ivis ion 
which  p roduces  t he  n u m b e r  of cells con ta ined  in the  t se t se  

1 R. E. SNODGRASS, Principles o] Insect Morphology (McGraw-Hill 
Book Co., New York 1935), p. 557. 

2 A. VERHEXN, ZOO1. Jb. Anat. 42, 149 (1921). 
3 D. S. SAUNDERS, Trans. R. ent. Soc. Lond. 112, 221 (1960). 
4 H. R. HAGAN, Embryology o] the Viviparous Insects (Ronald Press, 

New York 1951), p. 120. 

Fig. 1. Photomicrograph of a longitudinal section of a developing 
oocyte of G. pallidipes. The largest cell is the oocyte (OC) at the 
posterior end of the egg-chamber; the rest of the egg-chamber is 
occupied by 7 large trophocytes (NU) and small cells (star) which 
form a central column in the chamber; these small cells are derived 
from the follicular cells (FO) which envelop the entire egg-chamber. 

The arrow indicates the position of a ring-canal. Anterior to the 
chamber is the germarium (GA). About × 270. 

Fig. 2. Photomicrograph of a section through a ring-canal (arrow) 
between 2 adjacent trophocytes (NU). Note the projecting rims of 
the canal. About x 1500. 



15. 7. 1968 Speeialia 739 

Fig. 3. (a) A diagram of a ring-canal (arrow) between a trophocyte (NU) and the oocyte (OC). The section from which the diagram was n/ade 
went obliquely through one half of the ring-canal, the portion within the oocyte. About × 450. (b) A high-magnification drawing to show 
the structure of the ring-canal (half of it). 

a n d  o t h e r  musco id  egg-chambers ,  where  4 success ive  celt 
d iv is ions  of t h e  or ig ina l  c y s t o b l a s t  p r o d u c e  t h e  oocy te  a n d  
its a c c o m p a n y i n g  t r o p h o cy t e s .  I t  is c l a imed  t h a t  in  t h e  
t se t se  fly, Glossina morsitans, 8 d a u g h t e r  cells a r i se  b y  
oogenesis  in  t h e  g e r m a r i u m  a n d  t h e n  descend  to  t h e  
v i t e l l a r i u m ;  one of these  becomes  t h e  de f in i t ive  oocyte ,  
whi le  t h e  o t h e r  7 d iv ide  once  more  to  fo rm t h e  14 t r o p h o -  
cytes  in  t h e  e g g - c h a m b e r  3. On t h e  o t h e r  h a n d ,  in  t h e  
f rui t f ly ,  Drosophila melanogaster, all  t h e  8 d a u g h t e r  cells 
d iv ide  once  aga in  whi le  st i l l  in  t h e  g e r m a r i u m  to  fo rm 16 
cells, one  of wh ich  will be  t h e  f u t u r e  oocy te  w h e n  t h e  cells 
e v e n t u a l l y  descend  i n to  t h e  v i t e l l a r i u m  6,e. 

T h e  p r o b l e m  h as  been  r e - e x a m i n e d  b y  h is to logica l  
m e t h o d s  us ing  Carnoy-f ixed ,  p a r a f f i n - i m b e d d e d  ovar ies  
of G. pallidipes. 

Serial  sec t ions  of 5-7  /~ t h i c k n e s s  h a v e  revea led  t h a t  
t he re  are  15 t r o p h o c y t e s  a n d  a s ingle oocy te  in  each  egg- 
c h a m b e r  of t h e  t se t se  fly. These  cells are  all i n t e r c o n n e c t e d  
b y  a series of r ing -cana l s  (F igures  1 a n d  2) of de f in i t e  size 
t h a t  are  a r r a n g e d  in a precise  m a n n e r .  I n  a m a t u r e  egg- 
c h a m b e r ,  t h e  r ing-cana l s  are  a b o u t  8 -10  p in d i a m e t e r ;  
a t  t h e  16-cell s t age  w i t h i n  t h e  g e r m a r i u m ,  t h e  r i n g -can a l s  
are on ly  a b o u t  3 /~ in  d i ame te r .  Th i s  size d i f ference  in 
r ing-cana l s  is in keep ing  w i t h  t h e  e n o r m o u s  g r o w t h  of t h e  
16 cells once  t h e y  h a v e  r each ed  t h e  v i t e l l a r i u m (Figure  1). 
T h e  16 cells w i t h i n  t h e  e g g - c h a m b e r  are  closely a d h e r e n t  

E. H. BROWN and R. C. KING, Growth 28, 41 (1964). 
E. A. Noclt, P. A. SMITII and R. C. KINC,, J. Morph. 121, 55 
(1967). 

Fig. 4. A schematic diagrmn of the disposition of all the cells of an 
egg-chamber of G. pallidipes including their ring-canal interconnec- 
tions, based on serial sections. 1, the oocyte; 2-16, trophocytes. 
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to  each other ,  and  each  r ing-canal  is s imply  a sho r t  t ube  
p ro jec t ing  in to  t he  2 a d j a c e n t  cells (Figures 2 and  3). 

There  are  in all 15 such r ing-canals  in each egg-chamber .  
Two cells ( including the  oocyte)  h a v e  4 r ing-canals ,  2 cells 
have  3, 4 cells have  2, and  8 cells have  1 r ing-canal  each  
(Figure 4). Tak ing  in to  cons idera t ion  th is  ve ry  precise 
locat ion of r ing-canals ,  and  the  sugges t ion  t h a t  r ing- 
canals  are a resul t  of a r res ted  cytokines is  ~,7, a model  has  
been  cons t ruc t ed  to  ind ica te  t he  m a n n e r  in which  the  
cells compr i s ing  the  egg -chamber  m a y  h a v e  been  der ived  
by  mitosis  (Figure 5). I t  is clear t h e n  t h a t  t he  16 cells arise 
f rom the  divis ion of all t he  8 t h i rd -gene ra t i on  cells. 

I t  is n o t  ce r ta in  w h a t  t he  func t ion  of t he  r ing-canals  is 
in insect  egg-chambers .  There  is some sugges t ive  ev idence  
t h a t  cy top lasmic  co n t en t s  f low t h r o u g h  th is  canal  : (1) cy to-  
p lasmic  co n t en t s  a p p a r e n t l y  s ta in  s imilar ly  on e i ther  side 
of a r ing-canalS;  (2) large or d i s t inc t ive  cy top lasmic  
organelles  are  of ten  seen wi th in  t he  canal  ~,9; and  (c) radio-  
au tograph ic  s tudies  of t he  incorpora t ion  of in jec ted  t r i t i -  
a t ed  ur idine d e m o n s t r a t e s  t h a t  t he  label led R N A  appea r s  
in t he  c y t o p l a s m  a d j a c e n t  to  a r ing-canal  before  i t  is no t ed  
in t he  c y t o p l a s m  of t he  ad jo in ing  cell TM. However ,  t h e  
i n t e r c o m m u n i c a t i o n  t h r o u g h  r ing-canals  and  the  m a n n e r  
in which  th is  is r egu la ted  has  still to  be unequ ivoca l ly  
d e m o n s t r a t e d  n .  

Zusammenfassung.  In  der  Ovariole  der  Tsetsefl iege 
werden  15 T r o p h o z y t e n  und  eine Oozy te  fes tgeste l l t ,  die 
in woh lgeo rdne t e r  Weise  du rch  15 R ingb i ldungen  mi te in -  
ande r  v e r b u n d e n  sind.  E ine  Anordnung ,  welche die Re-  
k o n s t r u k t i o n  der  vo rausgegangenen  Mitosen dieser  16 
Zellen m6gl ich mach t .  

T. R. ODHIAMBO 

Department o[ Zoology, University College, 
Nairobi (Kenya), 15 January  1961. 

Fig. 5. A schematic model of the cell divisions that result in the 
16 cells of a tsetse-fly egg-chamber and its ring-canals. The numerical 
numbering follows that in Figure 4; the alphabetical numbering 
indicates A, first cell division; B, second division; C, third division; 
and D, fourth division. The sizes of the cells in the diagram give an 
(exaggerated) indication of the size differences between the various 
cells of the egg-chamber towards the end of the yolk-deposition 
stage. 
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C O G I T A T I O N E S  

C h r o m o s o m e s  and S y s t e m a t i c s  of s o m e  North  A m e r i c a n  Spec ies  of the Genus  M a r m o t a  (Rodent ia:  
Sc iur idae)  

The  N o r t h  Amer i can  m e m b e r s  of t he  genus  Marmota,  
t he  marmot s ,  were last  revised by  A. H. HOWELL 1. He  
recognized 3 groups  of species : the  woodchuck,  M.  monax 
(Linnaeus) ;  t he  yel low-bel l ied m a r m o t ,  M.  flaviventris 
(Audubon  and  Bachman)  ; and  the  h o a r y  m a r m o t  group,  
cons is t ing  of t he  h o a r y  m a r m o t ,  M.  caligata (Eschscholtz) ,  
t he  Olympic  m a r m o t ,  M.  olympus (Merriam), a n d  the  
Vancouve r  I s land  m a r m o t ,  M. vancouverensis Swar th .  
Subsequen t ly ,  a new form was  descr ibed  ~ f rom the  Brooks  
Range  of n o r t h e r n  Alaska  as a race of t he  hoa ry  m a r m o t ,  
M.  c. broweri Hal l  and  Gilmore.  ELLERMAN 3 re t a ined  
these  l a t t e r  forms  in t he  caligata group,  and  a d d e d  the  

b l ack -capped  m a r m o t ,  M.  camtschatica (Pallas), of eas t e rn  
Siberia to  it. He  t h e n  w e n t  fu r the r  4 submerg ing  the  en t i re  
caligata group  wi th in  t he  M.  marmota group,  which  as he 

1 A. H. HOWELL, N. Am. Fauna 37, 80 (1913). 
E. R. HALL and R. M. GILMORE, Can. Fld Nat. 48, 57 (1934). 

3 j .  R. ELLERMAN, The Families and Genera o! Living Rodents 
(British Museum, Natural History, London 1940), vol. 1. 

4 j .  R. ELLERMAN and T. C. S. MORRISON-SCOTT, Check List of 
Palaearctic and Indian Mammals: 1758 to 19ff6 (British Museum, 
Natural History, London 1951). 


