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r eg imen  (4% of t h e i r  b . w t  food dai ly)  a n d  t r a i n e d  to  
r e s pond  for food b y  p u s h i n g  a pane l  swi tch  w i t h  t h e i r  
snou t s  in  a modi f ied  m e t a b o l i s m  cage se rv ing  as a Sk inne r  
box.  E a c h  response  was r ewarded  w i t h  10 g of a c o m m e r -  
cial  g r a n u l a r  food de l ivered  b y  a so leno id-dr iven  feeder.  
The  session was e n d e d  a f te r  t he  pig  h a d  c o m p l e t e d  80 
responses  or  a f t e r  30 min .  Sessions were r u n  dai ly,  5 days  
a week. Af te r  s t ab i l i za t ion  in t h i s  p rocedure  for severa l  
weeks, pigs were g iven  in t h e i r  pen  un r e s t r i c t ed  access 
to  t he  s ame  food as t h a t  used as a r eward  in cond i t i on ing  
expe r imen t s .  T h e y  were t h e n  s u b m i t t e d  to 15 m i n  C R F  
da i ly  sessions un t i l  t h e y  d id  no t  ea t  a n y  of t he  food 
o b t a i n e d  b y  t he  few responses  e m i t t e d  d u r i n g  t he  session. 
Af te r  th i s  c r i t e r ion  h a d  been  fulfi l led for a t  leas t  2 
consecu t ive  sessions, pigs were in jec ted  i.m. w i t h  1 m g / k g  
d iazepam,  in commer c i a l l y  ava i l ab le  via ls  (Val ium Roche)  
1/, h before  t he  b e g i n n i n g  of t h e  session. 3 pigs were g iven  
a f u r t h e r  ' d i s inh ib i t i on '  session du r ing  which  3 d i f fe ren t  
t ypes  of s t imulus ,  a h igh  p i t ched  tone,  t he  sound  of a 
buzze r  a n d  a f l ash ing  l ight,  spaced 1 m i n  apa r t ,  were 
p r e s e n t e d  in a r a n d o m  order.  The  whole  sequence  was 
p r e s e n t e d  3 t imes  a t  2 m i n  i n t e rva l s  du r ing  t he  course 
of t he  15 m i n  C R F  session. N u m b e r  of p a n e l  presses  a n d  
ti le a m o u n t  of food ea t en  were recorded  d u r i n g  each  
session. 
Results. U n d e r  t h e  r e s t r i c t ed  regimen,  pigs e m i t t e d  
80 responses  in  13-15 m i n  a n d  a te  al l  t h e  de l ivered  food. 
Af te r  2 or 3 days  u n d e r  ad  l i b i t u m  feeding,  t h e y  t yp i ca l l y  
indu lged  in a few p a n e l  presses  d u r i n g  t he  C R F  session 
a n d  d id  n o t  p a y  a t t e n t i o n  to  t he  de l ivered  food. Such  
pigs were t h e n  ea t ing  in t he i r  pen  a b o u t  8% of t h e i r  b. w t  
food a n d  ga in ing  1-1.5 kg /day .  
T h e  t a b l e  p re sen t s  t he  n u m b e r  of responses  and  t h e  
a m o u n t  of food e a t e n  in t he  l a s t  con t ro l  session p reced ing  
t he  d rug  sessiolL t he  d rug  session and  t h e  d i s inh ib i t i on  
session. D i a z e p a m - t r e a t e d  pigs e m i t t e d  s ign i f ican t ly  more  
responses  (p --  0.031 b y  a one- ta i led  W a l s h  t e s t  s) a n d  
a t e  m o s t  of t h e  food rewards  ob ta ined .  There  was no  
ev idence  of change  in e i the r  i n s t r u m e n t a l  or c o n s u m m a -  
t o r y  b e h a v i o u r  d u r i n g  t he  d i s inh ib i t i on  session w i t h  
respec t  to  t he  con t ro l  session. 
Discussion. Morgan  4 r ecen t l y  po in ted  ou t  t he  m e t h o d o -  
logical  diff icul t ies  encoun te red  in e x p e r i m e n t s  on  sa t i a -  
t ion ,  c o n t e n d i n g  t h a t  in  m o s t  s tud ies  t he re  was insuffi-  
c ien t  proof  t h a t  sa t i a t ion  was ~effectively reached,  i.e. 
t h a t  sub jec t s  did no t  ea t  in  t h e  e x p e r i m e n t a l  s i tua t ion .  I n  
t h e  p resen t  s tudy ,  g rea t  care  was t a k e n  to  ensure  t h a t  

t he  pigs m e t  t he  'no ea t ing '  c r i t e r ion  of sa t ia t ion .  P a n e l  
press ing  c o n t i n u e d  to some e x t e n t  b u t  was  ve ry  d i f fe ren t  
f rom the  organized  b e h a v i o u r a l  p a t t e r n  govern ing  t h e  
i n s t r u m e n t a l  r e spond ing  of n o r m a l  subjec ts .  Ad l i b i t u m  
fed pigs t e n d e d  to  ac t  in a n  a g i t a t e d  way,  g run t ing ,  
de feca t ing  a n d  a t t e m p t i n g  to  escape t h e  e x p e r i m e n t a l  
s i tua t ion .  The  same b e h a v i o u r  was seen t h r o u g h o u t  t he  
d i s i nh ib i t i on  t e s t  w h a t e v e r  t he  s t imu lus  p resen ted .  Dia-  
z e p a m - i n d u c e d  r e spond ing  a n d  ea t ing  were l imi ted  m a i n l y  
to t h e  f i rs t  5-10 min  of t h e  session, sub jec t s  t e n d i n g  
to d i sp lay  a g i t a t e d  b e h a v i o u r  d i n i n g  t he  las t  p a r t  of t h e  
session. This  was  c e r t a i n l y  n o t  due  to  a wan ing  of t h e  
effect  of d i a z e p a m  since in  cats ,  v a r y i n g  t he  i n t e r v a l  
b e t w e e n  d rug  a d m i n i s t r a t i o n  a n d  t e s t  f rom 15 m i n  to  
12 h, d id  no t  modi fy  t he  e a t i n g - s t i m u l a n t  effect  of a n o t h e r  
benzodiazep ine ,  o x a z e p a m  2. 
S imi lar i t ies  b e t w e e n  s a t i a t i on  a n d  e x t i n c t i o n  h a v e  been  
sugges ted  m a i n l y  on t he  bas is  of t he  f rus t r a t ion- l ike  
effects  p roduced  b y  expos ing  sa ted  sub jec t s  to  t he  exper i -  
m e n t a l  s i tua t ion ,  t he  d i ssoc ia t ion  b e t w e e n  c o n s u m m a t o r y  
a n d  i n s t r u m e n t a l  responses  a n d  the  poss ib i l i ty  of dis- 
i n h i b i t i o n  of s a t i a t i on  b y  e x t e r n a l  s t imuli4,  ~ The  p r e sen t  
e x p e r i m e n t  d e m o n s t r a t e s  t h a t  a dose of d i a z e p a m  wh ich  
does no t  a f fec t  ful ly ex t ingu i shed  r e spond ing  of pigs s is 
st i l l  able  to  increase  res i s t ance  to sa t i a t ion ,  in spi te  of t he  
fac t  t h a t  t he  an ima l s  were n o t  ea t ing  in t he  e x p e r i m e n t a l  
s i tua t ion .  Moreover  t he  t r e a t m e n t  d id  n o t  suppress  t h e  
a g i t a t e d  b e h a v i o u r  which  r e a p p e a r e d  a few m i n u t e s  a f t e r  
t he  b e g i n n i n g  of t he  sess ion  a n d  d id  n o t  p r e v e n t  t he  
ear l ier  d i s appea rance  of c o n s u m m a t o r y  responses  as 
c o m p a r e d  w i t h  i n s t r u m e n t a l  responses.  F ina l ly ,  p r e sen t a -  
t i on  of nove l  s t imul i  in  a d i s i nh ib i t i on  tes t ,  did no t  cause  
e i t he r  lever  press ing  or ea t ing  to  be  resumed.  
These  resu l t s  the re fo re  cas t  some d o u b t  on  the  ana logy  
d r a w n  b e t w e e n  e x t i n c t i o n  a n d  s a t i a t i o n  a t  least  in pigs 
and  show t h a t  t he  effects of benzod iazep ines  c a n n o t  be  
dea l t  w i t h  in  t e r m s  of d i s inh ib i t ion .  Benzodiazep ines  
a p p e a r  to  h a v e  e n h a n c i n g  effects  b o t h  on  i n s t r u m e n t a l  
and  on  c o n s u m m a t o r y  behav iou r ,  wh ich  can  be  in te r -  
p r e t e d  e i the r  as t he  r e su l t  of a d i rec t  ac t ion  on  h u n g e r  a n d  
s a t i e t y  mechan isms~ ,  3, or as t he  r e su l t  of a b r e a k d o w n  
in a d e c i s i o n  process  con f ron t i ng  s a t i e t y  i n t e rocep t ive  
f eedbacks  w i t h  ex t e rocep t ive  cues% 
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Summary. F i l a m e n t o u s  bodies  h a v e  been  ident i f ied  in t h e  g lomeru la r  cells of h u m a n  k i d n e y  biopsies.  These  s t r u c t u r e s  
h a v e  a close morpho log ica l  r e semblance  to  ci l iary root le ts ,  a l t h o u g h  t he  cells of t he  g lomeru la r  t u f t  on ly  occas ional ly  
b e a r  cilia. The i r  s ignif icance could  be, as for cilia, of a cel lular  d i sd i f f e ren t i a t ion  of a pa tho log ica l  cel lular  pro l i fe ra t ion .  

I n  r e c e n t  years ,  t h e r e  h a v e  been  occas ional  r epo r t s  of 
cy top l a smic  f i l amen tous  s t r u c t u r e s  in  non-c i l i a ted  cells 
f r o m  r abb i t ,  r a t  a n d  man ,  w h i c h  were assoc ia ted  b y  m o s t  
a u t h o r s  w i t h  c i l iary  root le ts .  I t  is ou r  purpose  to  r e p o r t  
t h e  ex is tence  of s imi la r  s t r u c t u r e s  in  t h e  g lomeru la r  ceils 
of h u m a n  k idney .  

Material and methods. F r a g m e n t s  of k i d n e y  biopsies  
f rom 21 p a t i e n t s  w i t h  d i f fe ren t  t ypes  of g lomerulone-  
ph r i t i s  were f ixed in 4 ~  g l u t a r a l d e h y d e  in cacodi la te  
buffer ,  pos t f ixed  in 1~o o s m i u m  t e t r o x i d e  in t he  same  
buffer ,  d e h y d r a t e d  in g raded  e t h a n o l  a n d  inc luded  in 
Epon .  U l t r a t h i n  sect ions  cu t  on  a L K B - U l t r a t o m e  I I I  
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were s ta ined wi th  u rany l  ace ta te  and  lead c i t ra te  and  
observed  in a Phi l ips  EM 300. 
Results. Fi l amen tous  bodies  were  observed  in t he  glomer-  
u l a r c e l l s  of 13 biopsies out  of the  21 inves t iga ted .  They  
consis ted of bundles  of 2 to  6 f i laments  8 n m  wide, 
va ry ing  accordingly  in th ickness  f rom 30 n m  to 180 nm. 
T h e y  had a t r ansverse  per iodic i ty  of dense  b a n d s  of 
90 n m  and somet imes  a subper iod ic i ty  or a b ranch ing  
pa t t e rn .  They  were observed  in the  v ic in i ty  of the  Golgi 
complex  or of the  centriole,  somet imes  arising f rom the  
la t te r .  F i l amen tous  bodies  were found  in t he  endo-  
thelial ,  mesangial  and epi thel ia l  cells of the  glomerular  
tuf t ,  t hough  more  of ten in the  first.  They  were no t  
observed  in B o w m a n ' s  capsule epi thel ium.  
Discussion. The s t ruc tures  repor ted  here  have  been 
described,  o ther  t h a n  cil iated epithelia,  in spe rma tocy te s  t, 
spe rma tocy t i c  seminoma 2, h u m a n  tubu la r  ep i the l ium of 
normal  k idney a, r abb i t  l ympha t i c  endothe l ia l  cells of the  
lung 4, r abb i t  and ra t  k idney  glomerutus  and non- 
specified h u m a n  glomernlar  cells f rom diseased k idney  s. 
In  h u m a n  kidney,  cilia have  been repor ted  in normal  
tubu la r  ep i the l ium 6 and in B o w m a n ' s  capsule cells 7, and 
occasionally in mesangial ,  endothel ia l  and  epithelial,  cells 
of t he  glomerular  t u f t  8. W h e t h e r  these  s t ruc tu res  are a 
cons t an t  feature  or a occasional  f inding is no t  clear, as 
r a n d o m  u l t ra th in  sect ioning is not  a sui table  me th o d  to 
der ive  such informat ion.  Cilia have  also been repor ted  
to be a cons t an t  fea ture  of g lomerular  cells in 13 to 16 
week h m n a n  me taneph ros  9. 
Al though  the  f i lamentous  s t ruc tures  we describe have  a 
close morphological  resemblance  wi th  ciliary rootlets,  
t h e y  were no t  found  by us in B o w m a n ' s  capsule ci l iated 
cells. The cellular prol i fera t ion p resen t  in glomerulone-  
phr i t i s  could be associated wi th  f i l amentous  bodies  
induc t ion  which could have  the same significance as 
ciliogenesis in sp indle- inhib i ted  cells TM. Bo th  s i tua t ions  
could cor respond to  a d isd i f ferent ia t ion  of ceils normal ly  
ci l iated in the  embryo.  

Fig. 2-4. Filamentous bodies showing their subperiodicity and con- 
nections with the Golgi complex and centriole. • 55,000. 

Fig. 1. Endothelial glonlerular cell with a filamentous body lying 
next to the Golgi complex. • 10,500. 
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