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U l t r a s t r u c t u r e  of  P h o t o r e c e p t o r  C e l l s  in  a V i t a m i n  A ' D e f i c i e n t  M o t h  (Manduca sexta) 

I n  v e r t e b r a t e s  t he  p resence  of v i t a m i n  A (retinal) in 
p h o t o r e c e p t o r  cell m e m b r a n e s  is crucia l  to t he  s t r u c t u r a l  
a n d  f u n c t i o n a l  i n t eg r i t y  of t hese  cells 1. R e t i n a l  is r epor t ed  
to  be t h e  c h r o m o p h o r e  of t he  insec t  v i sua l  p i g m e n t  
molecu le  ~,s. T h i s  molecule  is also p r e s u m e d  to  be  t h e  
m a j o r  f u n c t i o n a l  and  s t r u c t u r a l  c o m p o n e n t  of t he  a r th ro -  
pod  r h a b d o m ,  a n d  it  h a s  been  i so la ted  f rom e x t r a c t s  
wh ich  those  workers  ~ 'bel ieve '  p r inc ipa l ly  c o n t a i n e d  
r h a b d o m e r e  f r a g m e n t s .  

A r ecen t  l igh t  microscopic  s t u d y  5 on n i g h t  b l indness  
of t h e  i nve r t eb ra t e ,  M a n d u c a  sexta,  d e m o n s t r a t e d  t h a t  
w h e n  v i t a m i n  A or its p recursors  were  o m i t t e d  f r o m  the  
l~rval  d ie t  of t h i s  n o c t u r n a l  Sph ing id  m o t h ,  t h e  pho to -  
receptor  cells u n d e r w e n t  pa tho log ica l  c h a n g e s  w h ic h  
could be la rge ly  reversed  w i th  t he  add i t i on  of ca ro teno ids  
in t h e  la rva l  diet .  Recen t ly ,  u l t r a s t r u c t u r e  s tud ie s  of 
r e t inu lae  f ro m  f irs t  gene ra t i on  m o t h s  reared  on a fl-caro- 
t ene  d ie t  showed  a pa r t i a l  reversa l  of t h e  p a t h o l o g y  no ted  
in def ic ient  m o t h s  s. In  t he  p r e sen t  inqu i ry ,  p h o t o r e c e p t o r  
cells f r o m  n o r m a l  and  def ic ient  m o t h s  h a v e  been  e x a m i n e d  
w i t h  t h e  e lec t ron  microscope.  T h e  p u r p o s e  of th i s  pre-  
l i m i n a r y  no te  is twofold :  first,  to r epo r t  some  u n u s u a l  
subce l lu la r  c h a n g e s  obse rved  in t h e  r e t i nu l a r  cells of 
v i t a m i n  A-def ic ien t  m o t h s  and  c o m p a r e  t he se  to t he  fine 
s t r u c t u r e  of t h e  p ho to r ecep to r s  in m o t h s  p rov ided  w i t h  
a n o r m a l  ca ro teno id  i n t ake ;  and  secondly ,  to s u p p l y  an  
ini t ia l  i n t e r p r e t a t i o n  on t he  a p p a r e n t  c o m p e n s a t o r y  
m e c h a n i s m s  wh ich  occur  as t hese  h i g h l y  special ized cells 
r e sp o n d  to  t h i s  av i t aminos i s .  

Method .  L a r v a e  of M .  sexta  were c o n t i n u o u s l y  reared  
on tobacco  p l a n t s  or subs i s t ed  for over  20 gene ra t i ons  
on a v i t a m i n  A-def ic ient  diet  7. T h e  m o t h s  were d a r k  
a d a p t e d  an d  t h e  excised eyes  were f ixed in 2.5% phos-  
p h a t e - b u f f e r e d  g l u t a r a l d e h y d e  (pH 7.4) and  pos t - f ixed  
in 1% buf fe red  o s m i u m  te t rox ide .  T h i n  sec t ions  were 

s t a i ne d  w i th  u r a n y l  a c e t a t e  in m e t h a n o l  a n d  lead c i t r a t e  
a n d  e x a m i n e d  w i th  a Zeiss EM 9 A e lec t ron  microscope .  

Resu l t s .  I n  a p l a n t - r e a r e d  m o t h ,  t h e  r h a b d o m  of each  
r e t i nu l a  was  c lear ly  ou t l ined  a nd  t h e  r h a b d o m e r i c  micro-  
vil l i  were well  a l igned  w i t h  c onsp i c uous  cell b o u n d a r i e s  
(Figure  A). However ,  r e t inu lae  f r o m  v i t a m i n  A-def ic ien t  
m o t h s  were f o u n d  to  differ  cons ide rab ly  f rom t h e  n o r m a l  
p a t t e r n  ~,s b u t  s o m e  va r i ab i l i t y  in p a t h o l o g y  w a s  n o t e d  
a m o n g  t he  def ic ien t  spec imens .  E v e n  a t  t he  v e r y  d i s ta l  
end  of t h e  re t inula ,  t he r e  was  a m i s a l i g n m e n t  of r h a b -  
domer ic  microvi l l i  (Figure  13). I s l a n d s  of ob l ique ly  or 
c ross - sec t ioned  microvi l l i  (general ly  o r i en ted  para l le l  to  
the  long  ax is  of t h e  o m m a t i d i u m )  were consp icuous .  
R e t i n u l a r  cell b o u n d a r i e s  were d i s t inc t  a n d  large vacuo le s  
ex i s t ed  in m a n y  cells. (These vacuo les  are cons ide red  
p a r t  of t h e  pa tho log ica l  s y n d r o m e  a n d  are n o t  a r t i f ac tua l ,  
as  t i s sue  f rom ' n o r m a l '  (p lant - reared)  m o t h s  w a s  n o t  
v a c u o l a t e d  u s ing  iden t i ca l  f i xa t ion  procedures . )  I n  Fig-  
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(A) A cross section of a normal retinula from a plant-reared moth 
at a distal level as noted by the incomplete encirclement of tra- 
cheoles (tr) and the presence of retinular pigment cells (rpc) at the 
interstices. Note the well-defined borders of this normal rhabdom 
(rh). (B-E) Cross sections from successively more proximal levels 
in retinulae of moths reared from a diet deficient in vitamin A: 
(B) Very distal section showing early inisalignment of mierovilli 
(mv) at the retinula center and vaeuolation (v) in retinular cells. 
(C) Slightly lower level, with proliferation of microvilli of all orien- 
tations and peripheral location of mitochondria (in). (D) More 
advanced nfierovillar disorganization and presence of matrix within 
the traeheolar area and periphery of the retinula. (E) Near the 
basal lamin, showing absence of inicrovillar elements, impinging 
tracheoles, and aggregates of matrix. Inset shows cross-sectioned 
microtubules (mt). (F) Concentric membrane systems within a 
retinular cell (see text). Magnification markers represent 1 [x in 
A, B, C, D, E (E marker = 87 nm in insert), and 0.1 [x in F. 
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ure  C t h e  usua l  t y p e  of microvi l l i  (or iented pe rpend icu -  
l a r ly  to  t h e  long axis) h a v e  also pro l i fe ra ted  a n d  only  a 
s can t  c y t o p l a s m  r e m a i n e d  wh ich  c o n t a i n e d  n u m e r o u s  
m e m b r a n e - b o u n d e d  n a r r o w  channe l s  (suggest ive of a 
p ro l i fe ra ted  Golgi complex) .  M i t o c h o n d r i a  filled up  t he  
r e t i n u l a r  cy top lasm.  Mul t ives icu la r  bodies  were also 
numerous ,  wh ich  m a y  ind ica t e  lysosomal  ac t iv i ty .  Cell 
b o u n d a r i e s  were obscured  a n d  t h e  or ig inal  rose t t e  of 
ceils s i m u l a t e d  a syncy t i a l  un i t .  On t he  pe r iphe ry  of 
t h e  r e t inu la ,  one to  severa l  vacuo les  fo rmed  a n d  a mesh-  
work  of mic rov i l l a r  m e m b r a n e s '  were seen i n v a d i n g  t h e  
vacuole  (Figure  C). Th i s  t e n u o u s  m e s h w o r k  b e c a m e  
ex tens ive  a t  more  p r o x i m a l  levels.  A t  a st i l l  more  proxi-  
m a l  level  (Figure D) t he re  was a change  in t he  char -  
ac te r  of t he  c y t o p l a s m  wh ich  a s s um ed  a f inely granular ,  
homogeneous  appea rance ,  be ing  cons ide rab ly  more  elec- 
t r o n  dense.  A t  t h i s  level  t h e  r e t inu lae  h a d  a decreased 
cross-sect ional  a rea  and  t h e  i n t e r o m m a t i d i a l  m a t r i x  
enc roached  on  t h e  r e t i n u l a r  space. The  microvi l l i  were  
r educed  in  d i a m e t e r  and  t h e  c o n t e n t s  of each  micro-  
vi l lus  b e c a m e  cons ide rab ly  more  e lec t ron  dense  as com- 
p a r e d  t o  those  a t  more  d i s ta l  levels.  A t  t he  F igure  D 
level  t he re  was a t o t a l  lack  of mic rov i l l a r  o rgan iza t ion .  
P a t c h e s  of p a r t l y  d i s t e n d e d  a n d  ves ieu la ted  microvi l l i  
f o rmed  e l abora t e  swirls, scrolls a n d  comple te ly  concen t r i c  
bodies  (Figure  F). No two  r e t i n u l a e  showed a s imi lar  pa t -  
t e r n  of d i so rgan iza t ion  a t  t h i s  level, a l t h o u g h  a t  h ighe r  
magn i f i ca t ions  one  or  severa l  t r u n k s  of r e t i n u i a r  t i s sue  
appea red  t o  give r ise to  microvi l l i  in  m o s t  re t inulae .  
A m o n g  t he  in te rs t i ces  of t he  s u r r o u n d i n g  t racheoles ,  t he  
a f o r e m e n t i o n e d  g r a n u l a r  m a t r i x  was  obse rved  w i t h  
occas ional  Cross Sections of axon- l ike  processes  wh ich  
were s imi la r  to  cross-sect ioned,  small ,  u n m y e l i n a t e d  
axons .  N u m e r o u s  m i c r o t u b u l e s  (170 A d iamete r )  w i t h  
a pale  ha lo  ( abou t  100 _~ th ick)  a n d  a cen t r a l  l igh t  a rea  
(75 ~ d iamete r )  were  obse rved  in i n t e r r e t i n u l a r  cell 
c y t o p l a s m  (Figure E inset) .  Mic ro tubu les  w i t h o u t  ha los  
were  f o u n d  in  i n t e r t r a c h e o l a r  spaces.  

A t  lower  levels t he  microv i l l i  exh ib i t ed  less t i g h t  
swir l ing p a t t e r n s  a n d  t h e  i n t e r v e n i n g  m a t r i x  h a d  a 
s imi la r  a p p e a r a n c e  to  t h a t  f o u n d  on t he  pe r ime te r  of 
t h e  re t inu la .  A t  levels  j u s t  a b o v e  t h e  basa l  l a m i n a  where  
t he re  were  v e r y  few r h a b d o m e r i c  microvil l i ,  t h e  c en t r a l  
core of t h e  r e t i n u l a  was obse rved  to  cons is t  of a n  e lec t ron  
dense  c y t o p l a s m  (Figure  E).  A less e lec t ron  dense  m a t r i x  
aggrega ted  in to  4 or 5 d iscre te  c lumps  which ,  t o g e t h e r  
w i t h  t h e  t racheoles ,  imp inged  in a med ia l  d i rec t ion  u p o n  
t he  r e t i n u l a  so t h a t  t he  l a t t e r  a s s um ed  a s te l la te  shape  
in  cross sect ion.  The  imp ing ing  m a t r i x  fo rmed  f rom ex t ra -  
r e t i n u l a r  e l emen t s  w h e n  t r a c e d  dis ta l ly .  

Discuss ion .  Cons iderab le  i n f o r m a t i o n  exis ts  on  t h e  
effects  of deficiency,  a d e q u a c y  or  a b u n d a n c e  of v i t a m i n  A 
in v e r t e b r a t e  sys tems% F a r  less knowledge  is ava i l ab le  
as to  t he  role of v i t a m i n  A in i n v e r t e b r a t e s  and  pa r t i cu -  
la r ly  insec ts  TM. I t  is be l ieved  t~ t h a t  insec ts  d o  n o t  
syn thes ize  v i t a m i n  A, b u t  r a t h e r  a c c u m u l a t e  ca ro teno ids  
p r i m a r i l y  t h r o u g h  d i e t a r y  in take .  I f  v i t a m i n  A or caro-  
t eno ids  are  no t  ass imi la ted ,  v i s ion  can  be impai red .  Some  
v i sua l  d y s f u n c t i o n  has  been  r epo r t ed  l~ in  house  flies 
rea red  on  a v i t a m i n  A-def ic ien t  diet .  I f  a func t iona l  
d i f f icu l ty  can  arise f rom th i s  deficiency,  one m i g h t  also 
expec t  a s t r u c t u r a l  cor re la te  ; a n d  in  fac t  a gross r e t i n u l a r  
p a t h o l o g y  was found  5 in t he  v i t a m i n  A-def ic ient  M .  sexta 
and,  as r epo r t ed  here,  in  t h e  f ine s t r u c t u r e  of t he  p h o t o -  
r ecep to r  cells f rom such  def ic ien t  moths .  

A s  to  our  second ob j ec t i ve  of t h i s  s tudy ,  to  i n t e r p r e t  
these  resul ts ,  c e r t a in  f u n c t i o n a l  r e l a t ionsh ips  are sug- 
ges ted  in t he  l igh t  of r ecen t  l i t e ra tu re .  The  e x t r a o r d i n a r y  
p ro l i f e ra t ion  o f  microvi l l i  in  def ic ien t  m o t h s  appea r s  to  

be  p roduced  a t  t h e  expense  of t he  unspecia l ized  cyto-  
p lasm.  The  f i rs t  impres s ion  is t h a t  t h i s  increase  in micro-  
vill i  is a c o m p e n s a t o r y  m e c h a n i s m ,  b u t  t h e r e  is no  cor- 
r e spond ing  n u m e r i c a l  increase  in m i t o c h o n d r i a  f rom 
which  e x t r a  ene rgy  could be  der ived  for  th i s  increased  
surface  area.  A c c e n t u a t i n g  t h i s  ' i n e q u i t y '  has  been  t h e  
d i s p l a c e m e n t  a n d  re loca t ion  of ex i s t ing  m i t o c h o n d r i a  
(now found  on ly  on  t he  p e r i p h e r y  of t h e  re t inu la )  so t h a t  
t h e  n o r m a l  c o n t i n u i t y  has  been  lost  b e t w e e n  t he  mi to -  
chondr i a  a n d  t h e  open  ends  of t he  m i c r o v i l l i .  

The  m a n y  m i c r o t u b u l e s  w i t h i n  t he  i n t e r t r a c h e o l a r  areas  
m a y  re la te  to  t h e  increase  in microvi l l i .  The  added  
t r oph i c  r e q u i r e m e n t s  of t h i s  s i t u a t i o n  m a y  evoke a 
p ro l i fe ra t ion  of m i c r o t u b u l e s  if we assign e i the r  a t r ans -  
p o r t  or s u p p o r t i v e  func t i on  to  these  organelles .  Such  
roles h a v e  been  sugges ted la  for  these  s t r u c t u r e s  in o the r  
t issues.  Large  aggrega tes  of ha lo -bea r ing  m i c r o t u b u l e s  
h a v e  been  obse rved  a f te r  g l u t a r a l d e h y d e  f ixa t ion  of t h e  
S c h w a n n  cell s h e a t h  of s h r i m p  1~. 

I t  h a s  been  proposed  TM for  flies t h a t  t he  absence  of 
ca ro teno id  lowers t h e  p r o b a b i l i t y  t h a t  l i gh t  q u a n t a  will  
be  t r apped .  M .  sexta m o t h s  reared  f rom the  def ic ien t  
d ie t  exh ib i t ed  r ecep to r  po t en t i a l s  of n o r m a l  a m p l i t u d e  
in  response  to  l i gh t  s t i m u l a t i o n  z~, a l t h o u g h  b e h a v i o u r a l l y  
t he re  was l i t t le  or no  o r i e n t a t i o n  to l igh t  5 These  incon-  
grui t ies  a w a i t  f u r t h e r  s t u d y  

H y p e r p l a s i a  of ep i the l ia l  surfaces  is one  genera l  phys i -  
ological response  of v e r t e b r a t e  t issue to  th i s  av i t aminos i s  9, 
a n d  th i s  cond i t i on  usua l ly  c o n t r i b u t e s  to  ear ly  d e a t h  
unless  re t ino ic  acid is added  to  t he  d ie t  16. Un l ike  ver-  
t eb ra t e s ,  t h i s  def ic ien t  m o t h  e x h i b i t s  n o r m a l  growth ,  
r ep roduc t ion  a n d  longev i ty  w i t h o u t  t h e  use of a n y  
v i t a m i n  A ana logs  5. This  i m m u n i t y  f rom the  sys temic  
a n d  l e tha l  s y m p t o m s  of def ic iency increases  t he  su i ta -  
b i l i ty  of th i s  m o t h  as an  e x p e r i m e n t a l  a n i m a l  for t he  
s t u d y  of v i sua l  i m p a i r m e n t  caused  b y  d i e t a ry  deficiency.  

The  on ly  r epo r t ed  pa tho log ica l  response  to lack of 
c h r o m o p h o r e  is t h a t  found  in  the  r e t i nu l a r  ep i the l ium.  
B y  ' l ack '  we m e a n  t he  p r e v e n t i o n  of t h e  con juga t ion  of 
v i t a m i n  A a l d e h y d e  w i th  ops in  which  m a y  come a b o u t  
in a t  leas t  3 ways,  r esu l t ing  in a s imi la r  r e t i na i  pa tho logy .  
These  are :  ( the a fo remen t ioned )  d i e t a r y  def ic iency of 
v i t a m i n  A, gene t ic  fac tors  17 and  excessive b leach ing  of 
t he  v i sua l  p i g m e n t  ~8. 

F ina l ly ,  t h e  genera l  m e m b r a n e  p h e n o m e n a  we h a v e  
wi tnessed  in def ic ien t  cases a p p e a r  to  be  s imi la r  to  o the r  
f indings  1, in  wh ich  an  excess of v i t a m i n  A was p e r m i t t e d  
to  f ib rob las t s  in t i s sue  cul ture .  This  p a r a d o x  will r e m a i n  
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u n t i l  a m o r e  c o m p l e t e  u n d e r s t a n d i n g  is g a i n e d  o f  t h e  
i n s t a b i l i t y  of  m e m b r a n e  c o n s t i t u e n t s  w h e n  v i t a m i n  A is 
d e f i c i e n t  or  in  e x c e s s  ~~ 

Zusammen/assung. Die  L e p i d o p t e r e  Manduca sexta 
w u r d e  w/~hrend  m e h r  a l s  20 G e n e r a t i o n e n  o h n e  V i t a m i n  A 
a u f g e z o g e n .  F e i n s t r u k t u r e l l e  V e r ~ n d e r u n g e n  t r a t e n  a u f :  
Die  P h o t o r e z e p t o r z e l l e n  z e i g t e n  s t a r k e  Z u n a h m e  u n d  
D e s o r i e n t i e r u n g  d e r  M i k r o v i l l i  d e s  R h a b d o m s .  Mi to -  
c h o n d r i e n  w a r e n  a u s  d e r  N o r m a l l a g e  n a h e  a m  U r s p r u n g  
d e r  Mik rov i l l i  g e g e n  d ie  P e r i p h e r i e  d e r  R e t i n u l a z e l l e  ve r -  
s c h o b e n .  <~ Z w i e b e l k G r p e r  ~ ( S a m m l u n g e n  y o n  k o n z e n t r i s c h  
a n g e o r d n e t e n  M i k r o v i l l i m e m b r a n e n )  u n d  e ine  g r o s s e  A n -  

z a h l  v o n  M i k r o t u b u l i  w u r d e n  in  d e n  i n t e r r e t i n u l A r e n  
Ze l l en  g e f u n d e n .  Mi t  P f l a n z e n d i / i t  a u f g e z o g e n e  I n s e k t e n  
h i n g e g e n  z e i g t e n  k e i n e  d e r  b e s c h r i e b e n e n  U l t r a s t r u k t u r -  
/ ~ n d e r u n g e n .  
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E f f e c t  o f  S o d i u m  C h l o r i d e  o n  F e m a l e  M o u s e  P e r i t o n e a l  F l u i d  C e l l  C o n t e n t  

T h e  d e t e c t i o n  of  c h a n g e s  in  cell  p o p u l a t i o n  a n d  cell  
m o r p h o l o g y  of p e r i t o n e a l  f lu id  h a s  b e c o m e  a u s e f u l  too l  
in  d e t e r m i n i n g  t h e  p a t h o - p h y s i o l o g i c  s t a t u s  of  t h e  a b -  
d o m i n a l  c a v i t y  1 9. S i nce  a b d o m i n a l  f lu id  c o n t a i n s  re la -  
t i v e l y  l a rge  n u m b e r s  of  cel ls  in  a s m a l l  a m o u n t  of  f lu id ,  
o t h e r  w o r k e r s  h a v e  u s e d  s a l i ne  to  w a s h  o u t  t h e  p e l v i c  
c a v i t y  in  c l in i ca l  a n d  e x p e r i m e n t a l  s t u d i e s  1~ 12. FELIX 
a n d  DALTON la o b s e r v e d  a n  i n c r e a s e  in  m a c r o p h a g e s  in 
m o u s e  p e r i t o n e a l  f l u i d  f o l l o w i n g  a s a l i ne  i .p.  i n j e c t i o n .  
M a s t  cell  c o u n t s  w e r e  u n c h a n g e d ,  b u t  h i s t a m i n e  r e l ea se  
o c c u r s  r a p i d l y  in  t h e  p r e s e n c e  of  s o d i u m  c h l o r i d e  14. 
GARDNER 15 m e n t i o n e d  t h a t  t h e  i n j e c t i o n  of  a n y  f lu id  
i n t o  g u i n e a - p i g s  i n c r e a s e d  p e r i t o n e a l  f lu id  p o l y n u c l e a r s .  
I n  t h e  p r e s e n t  s t u d y ,  we  d e t e r m i n e d  t h e  e f f ec t  of  a n  i .p.  
i n j e c t i o n  w h i c h  c o n t a i n e d  1 %  s o d i u m  c h l o r i d e  o n  t h e  % 
d i s t r i b u t i o n  of  cel ls  in  f e m a l e  m o u s e  p e r i t o n e a l  f lu id .  

Method. W e  i n j e c t e d  a d u l t  f e m a l e  C F -1  m i c e  i .p.  w i t h  
0.1 m l  of  1% a q u e o u s  s o d i u m  c h l o r i d e  s o l u t i o n  ( F i s h e r  
Sc ien t i f ic ) .  1 h l a t e r ,  s e r o u s  a b d o m i n a l  f lu id  w a s  a s p i r a t e d  
w i t h  a 27 g a u g e  n e e d l e  f r o m  t h e  a n i m a l ' s  v e n t r a l  s u r f a c e .  
W e  s p r e a d  t h e  a s p i r a t e d  s p e c i m e n  o n  a n  a l b u m i n - c o a t e d  
s l ide ,  s t a i n e d  i t  b y  PAPANICOLAOU'S p rocedu reXL a n d  
200 c o n s e c u t i v e  cel ls  we re  r a n d o m l y  c o u n t e d  a n d  g r o u p e d  
as  m e s o t h e l i a l  cells,  l y m p h o c y t e s ,  p o l y m o r p h o n u c l e a r  
l e u c o c y t e s ,  h i s t i o c y t e s ,  m a s t  cells,  b a r e  n u c l e i  a n d  d a i s y  
cells.  B a r e  n u c l e i  a r e  l i g h t  to  d a r k  s t a i n i n g  n u c l e i  w i t h o u t  
c y t o p l a s m .  W h e n  t h e  n u c l e i  o f  a cell,  m o s t  l i ke ly  a 
d e g e n e r a t i n g  m e s o t h e l i a l  cell, b u l g e d  o u t  in  a p a t t e r n  
r e s e m b l i n g  a d a i s y ,  we  ca l l ed  t h e m  d a i s y  cells.  

T h e  s i g n i f i c a n c e  o f  d i f f e r e n c e  b e t w e e n  i n d i v i d u a l  cell  
c o u n t s  of  c o n t r o l  a n d  s o d i u m  c h l o r i d e - t r e a t e d  m i c e  w a s  

c o m p u t e d  u s i n g  t h e  f o r m u l a ,  S .E .  = [ / X  d2/N (N -- 1) and 
S t u d e n t ' s  t - t e s t .  W e  c a l c u l a t e d  t h e  s t a n d a r d  e r ro r  for  
e a c h  m e a n  cell  c o u n t ,  t h e  p r o b a b i l i t y  v a l u e  (p), a n d  b y  
d i v i d i n g  t h e  a v e r a g e  cell  c o u n t  b y  2, t h e  % d i s t r i b u t i o n  
o f  e a c h  i n d i v i d u a l  m e a n  cell  c o u n t  w a s  o b t a i n e d .  

Res~dts. T h e  % d i s t r i b u t i o n  ot  cel ls  l i s t ed  in  t h e  T a b l e  
i n d i c a t e s  t h a t  a n  i .p.  i n j e c t i o n  o f  1 %  s o d i u m  c h l o r i d e  
p r o d u c e d  in  1 h a m a r k e d  a l t e r a t i o n  in  t h e  ce l lu l a r  c o n t e n t  
of  f e m a l e  m o u s e  p e r i t o n e a l  f lu id .  M e s o t h e l i a l  cells,  w h i c h  

l ine  t h e  p e r i t o n e a l  c a v i t y  a n d  c o n s t i t u t e  t h e  m a j o r i t y  o f  
cel ls  in  a b d o m i n a l  f lu id ,  w e r e  s i g n i f i c a n t l y  l o w e r e d  b y  
t h e  s o d i u m  c h l o r i d e  t r e a t m e n t  (p < 0 . 0 5 ) .  O n  t h e  o t h e r  
h a n d ,  t h e  % d i s t r i b u t i o n  of  l y m p h o c y t e s  a n d  p o l y -  
m o r p h o n u c l e a r  l e u c o c y t e s  w a s  s i g n i f i c a n t l y  i n c r e a s e d  
(p < 0 .02;  p < 0.05) r e f l e c t i n g  a p o s s i b l e  i r r i t a t i n g  e f f ec t  
of  t h e  s a l t  s o l u t i o n .  W e  r e c o r d e d  n o  s i g n i f i c a n t - c h a n g e  in  
t h e  p r o p o r t i o n  of h i s t i o c y t e s ,  m a s t  cel ls  a n d  b a r e  n u c l e i  
in a b d o m i n a l  f lu id ,  b u t  d a i s y  cel ls  w e r e  s e e n  o n l y  in  
c y t o l o g i c  s p e c i m e n s  f r o m  s o d i u m  c h l o r i d e - t r e a t e d  an i -  
m a l s .  

Conclusions. 1 h a f t e r  a n  i .p.  i n j e c t i o n  o f  1 %  s o d i u m  
ch lo r ide ,  we  f o u n d  r e l a t i v e l y  less  m e s o t h e l i a l  cells,  b u t  
t h e r e  w e r e  m o r e  l y i n p h o c y t e s  a n d  p o l y m o r p h o n u c l e a r  
l e u c o c y t e s  in  a d u l t  f e m a l e  m o u s e  p e r i t o n e a l  f lu id .  H i s t i o -  
cy t e ,  m a s t  cell  a n d  b a r e  n u c l e i  p r o p o r t i o n s  w e r e  r e l a t i v e l y  
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