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'Rodlet  Cells'  in C a t o s t o m u s  c o m m e r s o n n i i  (Teleoste i :  P isces ) :  Secretory  Cell or Parasite? 

During  our  histological  s tudies  on var ious  t issues of 
Catos tomus  c o m m e r s o n n i i  Lac6p~de, the  c o m m o n  whi te  
sucker,  we have  seen a peculiar  oval, th ick-wal led  cell 
con ta in ing  a basal  nucleus and  longi tudinal ly  or iented 
a r row-shaped  cy top lasmic  inclusions. Search of the  
l i t e ra ture  has b rough t  fo r th  a few con t r ad i c to ry  repor t s  
of inc identa l  observa t ions  of a s imilar  cell in o the r  te leosts  
b u t  its i den t i t y  is unknown.  I t  has  been  called a 'st~ib- 
chendr i isenzel l ' l ,  'coarse granulocy te '  of t he  blood leuko- 
cy te  series in t he  mesothel ium2,  3, k idney  tubuie  2, in- 
t es t ina l  mucosa2, 3, and  gill ep i the l ium 3, ' pea r shaped  
cell' in the  in tes t ina l  ep i the l ium 4, ' p ro tozoan  paras i te '  
in t he  bile duc t  s, ' foliacious cell' in o l fac tory  ep i the l ium e, 
and  a ' rodle t  cell' 7. 

The fish used in th is  s t u d y  were ne t t ed  f rom Canadian  
pa r t s  of the  Lake H u r o n  dra inage  basin.  Formal in  fixed, 
plast ic  e m b e d d e d  t issues (2 -bu toxye thanol  methacry la te ,  
Polysciences, Inc.) have  been sec t ioned at  2 vm wi th  a 
glass knife on a P o r t e r - B l u m  J B 4  mic ro tome;  as well, 
t issue impr in t s  p repa ra t ions  have  been  made.  As over-  
s ight  stains,  h a e m a t o x y l i n  and  eosin or orange G were 
used. The following h is tochemica l  tes ts  were appl ied:  
for D N A  : nucleal  Feulgen  react ion;  to d is t inguish  be tween  
DNA and  R N A :  me thy l  green and  pyronin ,  and acridine 
orange examined  wi th  f luorescence microscopy wi th  and  
w i t h o u t  pr ior  t r e a t m e n t  wi th  1RNA-ase; for some poly-  
sacchar ides :  periodic acid-Schiff  reactionS; for acid poly-  
sacchar ides  (metachromasia)  0.2% toluidine blue in 60% 
e thanol ;  for lipids, Sudan  Black B; for general  pro te ins :  
F a s t  Green FCF,  pHi .  

Rod le t  cells were seen in large n u mb er s  in epi thel ia  
f rom gills (Figure 3) and  bile duct ,  and in smal ler  n u mber s  
in epi thel ia  of k idney  tubules ,  s t o mach  and  intest ine.  
Vary ing  n u mb er s  of rodle t  cells were  found ill and under-  
lying the  endo the l ium of venules  and  capillaries ill m a n y  
pa r t s  of t h e  body  including por ta l  areas in liver, as well as 
mesothe l ium.  Mature  rodle t  cells are or iented  so t h a t  the i r  
apices borde r  a free surface ; in th ick  epithel ial  membranes ,  
the  cells t h e n  lie so t h a t  the i r  long axes are perpendicu la r  
to  the  free surface (Figure 4) and  in th in  epi thel ia  the i r  
long axes t end  to  be paral lel  to  the  surface giving a lop- 
sided appearance  to  t he  cell (Figure 2). The rodle t  cells 
m a y  be i n d e p e n d e n t  of o the r  cells of epi thel ial  t issue and 
in co lumnar  epithelia,  t h e y  appea r  to displace ad j acen t  
cells, d i s tor t ing  the  epithel ial  cell nuclei (Figure 4). 
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Fig. 1. Rodlet cell in gill epithelium showing basal nucleus and arrow-shaped rodlets. • 1500. 
Fig. 2. Rodlet cell in gill epithelium with rodlets angled to retain the perpendicular orientatiou with free surface. Note 'spine' of rodlet 
(arrow) and extra-rodlet cytoplasm, H. & E. • 1500. 
Fig. 3. Group of independent rodlet cells in gill showing thick capsule (arrow). Rodlets cut in cross section. Fast Green FCF. • 1500. 
Fig. 4. Rodlet cell in epithelium of bile duct showing vacuole behind proximal end of cell (V). H. & E. x 1500. 
Fig. 5. Rodlet cellill gill after discharge of rodlets. Note one remaining rodlet (arrow) in cytoplasm and laterally compressed nucleus. Discharged 
rodlets (broad arrow) lie near distal end of rodlet cell. H. and Orange G. • 1500. 
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Stain Material stained Rodlet Capsule Nucleus 

Haematoxylin Basophilic substances -- -- + + + 
Eosin Aeidophilic substances + + + + -- 
Orange G Acidophilic substances 4- + + + -- 
Feulgen DNA -- -- + + + 
Methyl Green DNA -- -- + + 
Acridine orange DNA, RNA + (orange) -- + + + (green) 
Acridine orange + RNA-ase -- -- + + + (green) 
Pyronin RNA, Short chain DNA + -- -- 
Pyronin + RNA-ase -- -- -- 
Fast Green FCF Protein + + + + + + + + 
Periodic aeid-Schiff Some polysaecharides + + -- 
Toluidine blue Acid polysaccharides -- -- + + 
Sudan black B Lipids -- -- -- 

T h e  m a t u r e  rod le t  cell (Figure  1) of Catostomus commer- 
sonnii m easu re s ,  on t he  average ,  19.9 •  ~m.  I t  is 
com p le t e ly  enclosed excep t  a t  i ts apex  b y  a capsu le  a b o u t  
0.75 v m  th ick .  A t  t he  base  of t he  cell is seen a r o u n d - o v a l  
nuc l eus  wi th  condensed  c h r o m a t i n .  L y i n g  in t he  cy to-  
p l a s m  are up  to 26 p r o m i n e n t  a r r o w - s h a p e d  rodle ts  of 
d i f fe ren t  l en g th s  r a d i a t i n g  inward  f rom the  apex  w i th  t he  
r h o m b o i d a l  ' a r rowhead ' ,  ave r ag ing  1.54 ~xm in wid th ,  
po in t ing  t o w a r d s  t h e  nuc leus .  E a c h  rod le t  cons i s t s  of a 
central ,  dense  spine  e x t e n d i n g  t he  l eng th  of each  rodlet ,  
covered  b y  less dense  c y t o p l a s m  (Figures  1 and  2). The  
res t  of t h e  cell c y t o p l a s m  is weak ly  s t a i n ing  and  a f a in t  
lacy  m e s h w o r k  m a y  be discernible  be tween  t he  rodle ts  
(Figure 2). Very  often,  an  u n s t a i n i n g  space  is found  be h ind  
t he  p r o x i m a l  ends  of t he  cells and  is especia l ly  no t iceable  
in t h e  k i d n e y  t u b u l e  a n d  bile d u c t  (Figure 4). F r e q u e n t l y ,  
rodle ts  are seen p a r t l y  e x t r u d e d  f rom the  cell or ly ing  free 
on t h e  sur face  of t he  ep i t he l i um nea r  t he  apical  ends  of 
slim, vase- l ike  ceils w i th  a th i ck  capsu le  a n d  la te ra l ly  
compres sed  basa l  nuc l eus  (Figure 5). 

F r o m  th e  Table ,  it  is seen t h a t  the  cell capsule  is mod-  
e ra te ly  acidophil ic  c o n t a i n i n g  some p ro te in  and  non-  
acidic po lysacchar ides .  The  nuc leus  gives the  expec ted  
reac t ions  wi th  the  s t a in s  and  t e s t s  used.  Of pa r t i cu l a r  
i n t e r e s t  are the  rodlets ,  wh ich  are s l igh t ly  P A S - p o s i t i v e  
and  acidophi l ic ;  t h e y  also con t a in  prote in ,  as ev idenced  
b y  the i r  r eac t ion  to F a s t  Green  FCF.  T h e  l ong i t ud ina l  
cores of t h e  rodle ts  are Feu lgen  nega t ive .  Af te r  s t a i n i n g  
wi th  py ron in ,  or wi th  acr id ine  o range  followed b y  e x a m -  
ina t ion  w i th  f luorescence  microscopy ,  t he  core of t he  
rodle t  r eac t s  pos i t ive ly  showing  the  p resence  of R N A  or 
s h o r t - c h a i n e d  8 or depo lymer ized~  DNA.  Af te r  r e m o v a l  
of R N A  b y  R N A a s e ,  t he  o range- red  f luorescence  and  
p y r o n i n  s t a i n in g  d i sappear ,  i nd ica t ing  t h a t  t he  cores 
con t a in  R N A  only.  

T h e  i d e n t i t y  of t he  rodle t  cell is u n k n o w n .  I t  h a s  been  
i n t e rp r e t ed  as a n o r m a l  cell1, a t r a n s f o r m e d  coarse g ran-  
u locy te  2,a, a s en so ry  recep tor  or sec re to ry  cell e a n d  a 
pa ra s i t e  5. 

W e  feel t h a t  t h e  cell descr ibed  is m o s t  l ikely a paras i te .  
T he  n u m b e r  of rodle t  ceils per  f ish va r ies  cons ide rab ly  
a l t h o u g h  we h a v e  seen no f ish w i t h o u t  t h e m .  I t  is c lear ly  
no t  re la ted  to  blood or t i s sue  g r a n u l o c y t e s  and  it  is un -  
l ikely t h a t  t h e  cell h a s  a sec re to ry  func t i on  since it  is 
found  in su ch  n o n - sec r e to ry  a reas  as venu l e  a n d  capi l la ry  
e n d o t h e l i u m  a n d  loose connec t ive  t issue.  C i r c u m s t a n t i a l  
ev idence  of t h e  d i scharge  of i n t a c t  rodle ts  f u r t h e r  sugge s t s  
t h a t  t h e  cell is n o t  a sec re to ry  cell b u t  r a t h e r  a s t age  in t he  
life h i s t o r y  of a paras i te .  W e  sugges t  t h a t  t he  vase- l ike  
cell (Figure  5) m a y  be t he  r e s i d u u m  of t he  ' m o t h e r  cell' 

a f t e r  d i scharge  of t he  rodlets .  I n  addi t ion ,  we h a v e  seen  
b a n a n a - s h a p e d  cells w i th  a less c onde nse d  nuc leus  sur-  
r o u n d e d  by  a t h i n  capsu le  w h ic h  m a y  r ep re sen t  an  ea r ly  
s t age  in the  d e v e l o p m e n t  of t he  cell. A l t h o u g h  the re  m a y  
be a superf ic ia l  r e s e m b l a n c e  of t he  rod le t  cells to va r i ous  
t y p e s  of sporozoan  cys ts ,  t he  rod le t  s t r u c t u r e s  c a n n o t  be 
re la ted  to  a n y  h i t h e r t o  descr ibed  sporozoan  organelles .  
The  cell appea r s  to be wide ly  d i s t r i b u t e d  in te leosts ,  in 
b o t h  f r e shw a te r  a-~ a nd  m a r i n e  ~, 4,10 species  a n d  t he r e  is 
l i t t le  or no morpho log ica l  ev idence  of t i s sue  r eac t ion  to 
t he  cells; t hese  s u g g e s t  t h a t  i t  m a y  be a n o n p a t h o g e n i c  
paras i te .  

F u r t h e r  i nve s t i ga t i ons  i nvo lv ing  h i s t o c h e m i s t r y ,  elec- 
t r on  mic ro sc opy  a n d  t a x o n o m y  are in progress .  

Zusammen/assung. Eige na r t i ge  Zellen m i t  st~tbchen- 
f6rmigen,  c y t o p l a s m a t i s c h e n  E insch l i i s sen  w u r d e n  in 
ve r s c h i e de ne n  Geweben  (Epi the l ien  der K ie me n ,  Gal len-  
g/inge, Nierenkan~t lchen u n d  D/irme) des K n o c h e n f i s c h e s  
Catostomus commersonnii ge funden .  His to log ische  u n d  
h i s t o c h e m i s c h e  U n t e r s u c h u n g e n  d e u t e n  d a r a u f  hin,  dass  
diese sehr  wahr sche in l i ch  P a r a s i t e n  sind.  
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