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adult, whereas in the  Brown Legho rn  adu l t  t he  differen-  
t iation of the  fea ther -p igment ing  melanophores  is mark -  
edly affected by  oestrogens.  Al though  this  a r g u m e n t  
Was never  subs tan t i a t ed  by  exper iments ,  i t  was genera l ly  
aCcepted, and the  s tudies of HAMILTON were discarded 5. 
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The  exper iments  repor ted  here  offer  t he  in v l v o  dupl ica-  
t ion  of  HAMILTON'S in v i t ro  exper iments .  Subs t i tu t ion  of  
t he  ova r i an  ho rmone  by  oestrogens,  androgens  or  em-  
b ryonic  tes t icu la r  ho rmone  restores  t h e  p roduc t ion  of red  
p igmen t  b y  the  f ea the r -p igment ing  melanophores .  The  
degree of res tora t ion  depends  upon  the  dose of gonadal  
ho rmones  adminis te red .  This  suggests  a local inf luence  of 
t he  ho rmones  on the  melanophores .  The  l a t t e r  do n o t  
dis t inguish be tween  oestrogens and androgens.  This  ex-  
pla ins  w h y  in t he  expe r imen t s  of WILLIER and  R~kWLES 6 
skin ec toderm of 72-hour-old ch ick  embryos  of va r ious  
crosses wi th  a sex- l inked down, t r ansp lan ted  into  hosts  
of t h e  same age, i nva r i ab ly  deve loped  the  fea ther  pig- 
m c n t a t i o n  of t he  genet ic  sex, i ndependen t ly  of  the  sex of 
the  host .  I n  t h e  case of t he  R h o d e  I s land  or  New H a m p -  
shire breed,  the  imp lan ted  skin  ec tode rm a lways  en- 
counte red  a ho rmona l  e n v i r o n m e n t  in the  host ,  e i ther  
male  or  female,  

The  metanophores  of t h e  genet ic  males  of t he  cross New 
Hampsh i r e  d~ × L i g h t  Sussex ~, a p p a r e n t l y  lack the  
po tency  of deve lop ing  red  p igmen t  due to  the i r  genet ic  
const i tut ionT, s. 

Zusammentassung. Die ro te  Daunenp igmen t i e rung  der  
weibl ichen F 1 H y b r i d e n  der  H i i h n e r ~ s s e n  Cross N e w  
H a m p s h i r e  c~ × L igh t  Sussex ~ en t s t eh t  n icht  ohne 
Ovar ia thormone ,  wie Kas t r a t i onsexpe r imen te  beweisen.  
Sie k o m m t  a b e t  zustande,  wenn man  ganz oder  subto ta l  
kas t r ie r ten  E m b r y o n e n  0 s t r o g e n e  oder  Androgene  zu- 
f i ihr t  oder  embryona le  K e i m d r S s e n  implan t ie r t .  
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ig. 6. Internal sex organs of case No 4885. Minute remnant of right 
, Right Md is fully preserved, the left Md is interrupted in its 

-portion due to mechanical damage. The Wolffian duets are 
rernendously distended as a result of the action of the testosterone 

propionate; both mesonephroi show multiple cysts. 
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Ciliated. Biliary Epithelial Cells in the L i v e r s  o f  

Non-Human P r i m a t e s  

One Species (rat)z. T h e y  h a v e  been found much  more  fre- 
quent ly  in a v a r i e t y  of condi t ions  of pa thologica l  na tu re  
.~ffeeting l ivers  of n o t  0nly  r a t  a,~ b u t  also m a n  4,s. Cilia 
a normat  l iver  of m a n  or a n y  o the r  p r i m a t e  have  no t  
eeu described as a regular  feature  of the  b i l ia ry  tree.  

This paper  repor ts  t he  cons tan t  occurrence of c i l ia ted  
Cells in l ivers  of squirre l  monkeys  (Saimiri sciureus, 

Voigt  1831) sho r t l y  a f te r  admission t o  the  co lony  and 
before  a n y  t r e a t m e n t  was ins t i tu ted .  

W e  h a v e  s tud ied  l iver  biopsies f rom 14 young  male  
S. sciureus monkeys ,  which  were ob ta ined  wi th  t he  

x E. D. DE ROB~RTIS, W. W. NOW~NSKt, and F. A. SAxz, Cel~ B~ot0gy 
(W. B. Saunders Co., Philadelphia 1965), p. 385. 
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Mengh in i  needle  u n d e r  l igh t  seda t ion .  L i g h t  microscopic  
s tud ies  were car r ied  ou t  in  po r t i ons  of t he  biopsies  f ixed 
in  B a k e r ' s  so lu t ion  s . F rozen  sec t ions  were s t a i n e d  w i t h  
oil red  O ~, a n d  pa ra f f i n  sec t ions  w i t h  h e m a t o x y l i n  a n d  
eosin,  per iodic  acid Schif f ' s  m e t h o d  a n d  Masson ' s  t r i -  
ch romic  s t a in  for  c o n n e c t i v e  t issue.  O t h e r  p o r t i o n s  were  
i m m e r s e d  in  D a l t o n ' s  f i xa t i ve  s a n d  e m b e d d e d  in E p o n  
812~ for  e lec t ron  microscopy .  T h i c k  sec t ions  of p las t ic -  
e m b e d d e d  t i ssue  (0.5-1.0 t~) were  s t a i ned  w i t h  to lu id ine  
b lue  x° a n d  s u i t a b l e  f ie lds  c o n t a i n i n g  b i le  d n c t u l e s  were  
se lected u n d e r  t he  l i gh t  microscope.  Th i s  t e c h n i q u e  en-  
ab les  precise  i den t i f i c a t i on  of t h e  l obu l a r  a r ea  t o  be  
e x a m i n e d  u n d e r  t h e  e l ec t ron  microscope.  Lead  xx a n d  
u r a n y l  a c e t a t e  ~ s t a i n s  were used.  

B y  l igh t  mic roscopy  t h e  h e p a t i c  a r c h i t e c t u r e  i n  al l  
cases was  n o r m a l l y  p r e se rved  a n d  no  s igns  of  choles tas i s  
were  found .  I n  some  l ive rs  (9 o u t  of 13), m i ld  to  m o d e r a t e  
degrees  of f a t t y  changes  of imprec i se  l obu ta r  d i s t r i b u t i o n  
cons i s t ed  of  d rop l e t s  a n d  s m a l l  g lobules  in  t he  c y t o p l a s m  
of h e p a t i c  p ~ r e n c h y m a l  ceils. Nuc l ea r  d i s p l a c e m e n t  b y  
a c c u m u l a t e d  c y t o p l a s m i c  f a t  h a s  n o t  occurred .  Howeve r ,  
t he se  changes  d id  n o t  co r re l a t e  w i t h  t h e  p resence  of ci l ia  
(Table) .  

B i l i a ry  ep i the l i a l  cells of m o n k e y s  do  n o t  d i f fer  in  t h e i r  
n l t r a s t r u c t u r e  f r o m  those  of o t h e r  species  s tud ied ,  i nc lud -  
ing  man~S-~L D u c t u l a r  cell  con f igu ra t ion ,  microvi l l i ,  a t -  
t a c h m e n t  zones  a n d  cel l  m e m b r a n e  i n d e n t a t i o n s  al l  con-  
f o r m e d  to  t he  p rev ious  desc r ip t i ons  c i ted.  

A n  i m p o r t a n t  a d d i t i o n a l  f ea tu re  h o w e v e r  for  t h e  b i l i a ry  
ep i the l i a l  ce l ls  of squ i r r e l  m o n k e y s  was  t h e  p resence  of 
cilia.  T h e y  were o b s e r v e d  w i t h i n  t h e  l u m i n a  of  m o s t  
i n t r a h e p a t i c  bi le  duc tu l e s  a n d  t h e i r  n u m b e r  r a n g e d  f r o m  

1-3  in t h e  p l a n e  of e ach  sec t ion  (Figure  1). I n  such  a 
s ingle  p lane ,  one c i l ium could be  expec t ed  for  e v e r y  3 or 4 
cells in  t h e  sect ion.  Some cil ia  were f o u n d  in  b i l ia ry  
recesses (F igure  2). A basa l  b o d y  (k ine tosome)  was fr0- 
q u e n t l y  f o u n d  in  t h e  c y t o p l a s m i c  p o r t i o n  of t h e  duc tu l a r  
cells fac ing  t h e  l u m e n  (Figure  3), u sua l ly  in  c o n t i n u i t y  
w i t h  t h e  c i l ia ry  s h a f t  (Figure  4)). Cilia were  cons i s t en t ly  

Fig. 2. Cross section of basal body (arr6w) found in a biliaxy recess 
.(br). The lumen of the duet is indicated by L (top left}. Lead stain, 

x 45,400. 

Fig, I. Cross section of cilia (arrows), in the lumen of a bile duct, 2 
different patterns of the disposition of cihary filaments are observed: 

proximal (p) and distal {t}. Lead stain, x 32,500. 

Correlation between fatty changes in hepatic parenchymal liver cells 
and the presence of cilia in biliary epithelial cells of monkeys • 

Degree of No. of Presence 
fatty changes animals of cilia b 

- 4 present 
+ or ++ 5 present 
+++ 4 present 
++++ 0 - 

The criteria employed were as follows: ÷ = small droplets equal 
to the nueleolus in size, sparsely distributed in few periportal 
parenchymal cells; ++ = almost every cell in periportal regions and 
eventual globules; +++ = diffuse distribution of droplets and glob- 
ules through the lobule; ++++ = formation of large vacuoles and 
nuclear displacement, b Cilia found in a frequency of 1 for every 
3-5 duetular cells. 
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found in all  cho langio les  obse rved .  I n  cross sec t ions  of 
cilia, a s ingle m e m b r a n e  could  be  t r a c e d  s u r r o u n d i n g  
them. The  p a t t e r n s  d i sp l ayed  b y  t h e  m a t r i c a l  f i l a m e n t s  
Were va r i ab le  ( 9 +  2, 8 +  2 a n d  7 +  2), w h e t h e r  t h e  
sections passed  t h r o u g h  t h e  p r o x i m a l  or  d i s t a l  p a r t  of 
the ci l iary s h a f t  (Figure  1). The  t o t a l  l e n g t h  of t h e  basa l  
body fell on  t he  r a n g e  of 450-470  n m  a n d  t h e  d i a m e t e r  
220-250 nm.  D i a m e t e r s  of cil ia in  d i f f e ren t  cross sec t ions  
ranged f rom 225-250 n m  a n d  t h e  longes t  s h a f t  m e a s u r e d  

la t he  p h o t o g r a p h  a b o u t  1.2 /~. f t  m u c h  sea rch  in  
Cholangmcfl la  h a v e  been  found  a er  

hvers  of n o r m a l  ra ts~  B u t  t h e y  h a v e  been  obse rved  ' in 
abundance  in i n t r a h e p a t i c  e p i t h e l i u m  of r a t s  a n d  in  m a n  
Under a b n o r m a l  condit ions~,4.  T h e y  h a v e  been  r e p o r t e d  
~ c.h.olaagiolar p ro l i f e r a t ion  in l ivers  of r a t s  fed chol ine-  

e~mmnt diets3,~ e t h i o n i n e  feeding 3,4, ~ - n a p h t h y l i s o t h i o -  
cyanate%a, lS e x t r a h e p a t i c  b i l i a ry  o b s t r u c t i o n  *,~,x~ a n d  
Subcutaneous  t r a n s p l a n t a t i o n  of t h e  l iver  ~,~. I n  m a n ,  
eholangiolar  cil ia h a v e  b e e n  r e p o r t e d  in o n l y  2 cond i t i ons :  
~n cir rhot ic  l ivers  assoc ia ted  w i t h  W i l s o n ' s  disease ~ a n d  
ex t rahepa t i c  cho les tas i s  ~. T h e i r  occur rence  in ep i the l i a l  

cells of i n t r a h e p a t i c  bi le  duc tu l e s  in  one  species of non -  
h u m a n  p r i m a t e  c an  n o w  be  a d d e d  to  t h e  above .  L a c k  of 
c o r r e l a t i o n  b e t w e e n  s t a i n a b l e  f a t  a n d  t h e  p re sence  of 
ci l ia  led to  t h e  conc lus ion  t h a t  t h e  p resence  of f a t t y  
c h a n g e s  h a d  no  obv ious  b e a r i n g  o n  t h e  f r e q u e n c y  of cilia.  

GRISHAM 2 a n d  GRISHAM a n d  PORTA 3,4 m a d e  no  a t t e m p t  
to  resolve  t h e  f ine  s t r u c t u r e  of  t h e  cil ia t h e y  f o u n d  in  r a t s  
a n d  m a n ,  b u t  t h e r e  is no  ev idence  t h a t  t h e  t y p e  e n c o u n -  
t e red  in t h e i r  p h o t o g r a p h s  differs  s i gn i f i c an t l y  f rom w h a t  
we are  descr ib ing .  

T h e  d i f f e ren t  p a t t e r n s  in  t h e  a r r a n g e m e n t  of f i l a m e n t s  
found  in cil ia of m o n k e y s  could  u n d o u b t e d l y  be  a t t r i b u t e d  
to  t h e  level  of sec t ion ing .  T h e  classic s tud ies  of SATrR 19, 
us ing  t h e  gi l l  of Elliptio complanatus, showed  t h a t  t h e y  
d e p e n d  on  t h e  level  in  w h i c h  cil ia are  sec t ioned.  

I n  o t h e r  s i tua t ions ,  ci l ia  h a v e  also b e e n  f o u n d  in  
S c h w a n n  cells ~°, f i b rob l a s t s  2~, rod  cell r e t i n a  ~2, c h r o m a f -  
f in  cells x,~s, neurones14,23,2t t u m o r  cells ~,  i m m a t u r e  fl- 
cells of t h e  p a n c r e a s  ~e, s m o o t h  musc le  cells 21, c i l i a ted  
ep i the l i a  2~ a n d  cells of t h e  k i d n e y  ~s And p i t u i t a r y  2~. 
D i f f e ren t  i n t e r p r e t a t i o n s  r e g a r d i n g  t h e i r  poss ible  signif i-  
cance  a n d  f u n c t i o n  h a v e  b e e n  a d v a n c e d  in  these  v a r y i n g  
con tex t s ,  a n d  p a r t i c u l a r l y  t h e i r  p resence  in  t h e  b i l i a ry  
e p i t h e l i u m  of some species is s t i l l  u n k n o w n .  T h e i r  ub iqu i -  
tous  f i logenet ic  c h a r a c t e r  would  sugges t  t h a t  t h e y  are  
poss ib ly  a c o n s t a n t  f ea tu re  of t h e  n o r m a l  b i l i a ry  ep i the -  
l ium of seve ra l  species, e x a g g e r a t e d  in  t h e  pa tho log ic  
cond i t ions  in  w h i c h  these  cells p ro l i fe ra te  30. 

Fig. 3. A basal body (center) found in the cytoplasm of a biliary 
epithelial cell facing the lumen of the duct (L). Lead stain, x 37,400. 

Zusammen/assung, Das  V o r k o m m e n  y o n  Kinoc i l i en  im 
E p i t h e l  d e r  i n t r a h e p a t i s c h e n  Gal lenwege  bei  e iner  Affen-  
a r t  (Saimiri sciureus) wird  beschr i eben .  Diese Cholangio-  
ci l ien l i n d e n  s ich  r e l a t i v  h~uf ig  in  vol ls tAndig n o r m a l e n  
L e b e r n  be i  d ieser  Affenspezies.  Die U l t r a s t r u k t u r  d ieser  
Cilien va r i i e r t  e n t s p r e c h e n d  de r  S c h n i t t h 6 h e  u n d  s t i m m t  
m i t  d e m  t y p i s c h e n  B a u  d e r  Ci l ien a n d e r e r  Zel ten  t iberein.  
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l~ig ~ ~..  
t L ' ~" ~mary shaft emerging from the cytoplasm and extending into 
ae lumen (L). The cell membrane infolds and covers the ciliary 

elements (arrows). Lead stain, x 40,000. 
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