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a n t i v i r a l  d rugs  d issolved in t he  dis t i l led w a t e r  (0.2 ml) 
were g iven  p.o .  once 1.5 h before  infect ion.  Cont ro l  ani-  
ma l s  rece ived  wate r .  R ibov i r i n  was k i n d l y  g iven  b y  t he  
Leder le  A m e r i c a n  C y a n a m i d  Company ,  USA.  R i m a n -  
t a d i n  h y d r o c h l o r i d e  was k ind ly  g iven  b y  Dr  Y. Y. Polls  
f rom the  I n s t i t u t e  of Organic  Synthes is ,  L a t v i a n  A c a d e m y  
of Sciences, Riga,  U S S R .  
Results. I t  is seen f rom figure 1 t h a t  b o t h  r i m a n t a d i n e  
and  r i bov i r i n  e f fec t iv i ty  i nh i b i t  t he  r e p r o d u c t i o n  of FPV.  
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Fig. 4. Protective action of ribovirin and rimantadine on the ex- 
perimental infection of mice with influenza A 2 virus. I, control group; 
II, rimantadine 10 mg/kg; III, ribovirin 200 mg/kg; IV, both com- 
pounds at the same doses. 40 mice per group up. 

Decrease  to 1.5-2.0 log P F U / m l  is ach ieved  w i th  12.5 txg/ 
ml  (5 • 10 -5 M) of r i bov i r i n  a n d  0.65 ~g/ml  (3.5 • 10 -6 M) 
of r i m a n t a d i n e .  R ibov i r in ,  in  t h e  c o n c e n t r a t i o n  of 50 a n d  
100 ~g/ml,  sha rp ly  inh ib i t s  t he  syn thes i s  of h e m a g g l u t i n i n  
and  t he  infec t ious  virus ,  even  if t he  m .o . i ,  is 5-10 P F U /  
cell (not  shown  in t he  figure).  
The  c o m b i n e d  use of b o t h  c o m p o u n d s  gives an  a d d i t i v e  
effect. As is seen f rom figure 1, t h e  c o m b i n a t i o n  of r i m a n -  
t a d i n e  (0.65 ~g/ml) a n d  r i bov i r i n  (12.5 ~xg/ml) decreases  
t he  infec t ious  t i t r e  to  4 log P F U / m l ,  t h a t  is 0.7 log P F U /  
ml  more  t h a n  t he  sum of t he  effects  of r i m a n t a d i n e  a n d  
r ibov i r in  a t  t he  g iven  doses. A l m o s t  comple te  i n h i b i t i o n  
of the  v i rus  r e p r o d u c t i o n  is ach ieved  b y  the  c o m b i n e d  
ac t ion  of t he  increased  doses of r i m a n t a d i n e  (1.25-2.5 
~g/ml) a n d  r ibov i r in  (12.5-25 ~g/ml).  
F igure  2 shows how the  a d d i t i o n  of r i m a n t a d i n e  in- 
creases the  i n h i b i t o r y  ac t ion  of r ibov i r in .  I t  is seen f rom 
these  d a t a  t h a t  the  c o m b i n a t i o n  of r ibov i r in  (3-6 ~g/mt) 
a n d  r i m a n t a d i n e  (0.65 ~xg/ml) gives a n  i n h i b i t o r y  effect  
wh ich  is more  t h a n  t h a t  of r i bov i r i n  in t h e  concent ra t ior .  
of 25 ~g/ml.  I t  is also seen t h a t  t he  c o m b i n e d  effect  oi 
b o t h  c o m p o u n d s  is more  t h a n  t he  sum of the  effects  of 
b o t h  c o m p o u n d s  a t  t he  g iven  doses. 
I t  is also seen f rom figure 3 t h a t  t he  c o m b i n a t i o n  of b o t h  
c o m p o u n d s  is more  ef fec t ive  t h a n  t he  use of t h e m  alone,  
t h o u g h  the  effect  depen~ds on  t h e  m,o . i .  The  p r o t e c t i v e  
effect  of t he  c o m p o u n d s  in t he  e x p e r i m e n t a l  infec t ion  of 
mice is shown in f igure  4. Aga in  i t  is seen t h a t  t he  pro-  
t ec t ive  effect  of t he  c o m b i n e d  ac t ion  of t he  c o m p o u n d s  
is cons ide rab ly  h ighe r  t h a t  t he  s u m  of t he  effects of b o t h  
c o m p o u n d s  g iven  alone.  

Bacter ia l  b i o l u m i n e s c e n c e  in c h l o r o p h t h a l m i d  d e e p - s e a  f ish:  
A p o s s i b l e  i n t e r r e l a t i o n s h i p  b e t w e e n  the  l ight  o r g a n  a n d  the  eyes  
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Summary. A smal l  pe r i ana l  l igh t  o rgan  was  found  on a v e n t r a l  p a r t  of t he  b o d y  of C h l o r o p h t h a l m u s  spp. Simple tests ,  
h is to logical  p r e p a r a t i o n s  and  bac te r i a l  cu l tu re  of the  l uminous  c o n t e n t s  c lear ly  ind ica ted  t h a t  t he  luminous  s u b s t a n c e  
consis ts  of symbio t i c  bac ter ia .  The  un ique  eyes of C h l o r o p h t h a l m u s  spp. suggests  a possible  i n t e r r e l a t i onsh ip  be tween  
t h e  eyes  a n d  t h e  newly  obse rved  l igh t  organ.  

C h l o r o p h t h a l m u s  spp. (Iniomi) ,  a b e n t h o n i c  genus,  occur  
a t  m o d e r a t e  d e p t h  (150-750 m) t h r o u g h o u t  t rop ica l  a n d  
t e m p e r a t e  regions  of t he  world.  T h e y  are n o r m a l l y  u n d e r  
12 inches  long2. The  eyes of C. agassizi  has  been  descr ibed  
b y  D e n t o n  * as possess ing b r i g h t  yel low lens. Somiya  a n d  
T a m u r a  4 a n d  S o m i y a  5 h a v e  also r epo r t ed  on  the  op t ica l  
p roper t i e s  of t he  yel low lens and  severa l  r e t ina l  special iza-  
t ions  in t h e  eyes of C. a lbat ross is .  
D u r i n g  t he  R.V, ' H a k u h o  Maru '  Cruise KH72-1,  t he  
a u t h o r  h a d  a n  o p p o r t u n i t y  to  observe  va r ious  l u m i n o u s  
deep-sea  fishes a n d  to exam i ne  t he i r  eyes. This  has  led 
t he  a u t h o r  to  specula te  on  t he  possible  r e l a t ionsh ip  be-  
t w e e n  t h e  special ized eyes a n d  b io luminescence  ~. The  
e x p e r i m e n t a l  f ish were f resh ly  c a u g h t  C h l o r o p h t h a l m u s  
a lba t ross i s  (figure 1A) and  C. n i g r o m a r g i n a t u s  f rom the  
K u m a n o  sea (off Owase, Mie prefec ture ,  J apan ) .  Ma- 
c rour id  f ish (Coelorhynchus  hubbs i )  were used as controls .  
The  spec imens  were o b s e r v e d  in a d a r k - r o o m  on b o a r d  
ship.  A smal l  l igh t  o rgan  was found  a r o u n d  the  anus  on  
t he  v e n t r a l  p a r t  of t he  b o d y  of t he  c h l o r o p h t h a l m i d .  
This  sma l l  spo t  l ike b io luminescence  was on ly  v is ib le  a f t e r  

a b o u t  15 rain  of d a r k  a d a p t a t i o n  on  t he  p a r t  of t he  
observer .  The  luminescence  was b lue-green  a n d  con-  
t i nuous  as t h a t  of m a c r o u r i d  fishes. 
S imple  t es t s  7, * for d i f f e r en t i a t i ng  the  n a t u r e  of lumines -  
cence ( luminous  bac t e r i a  or lucifer in  luciferase) were 
car r ied  ou t  on f ish k e p t  on  ice. The  re su l t s  f rom chloro-  
p h t h a l m i d  and  mac rou r id  f ish were the  same, as follows: 
a) L u m i n o u s  emuls ions  in sea w a t e r  were ob t a ined  b y  
homogen iz ing  t he  l ight  organ.  1. W i t h  t he  excep t ion  of t he  
uppe r  l ayer  exposed to  a i r  t h e  luminescence  b e c a m e  
qu iescen t  g radua l ly  w h e n  a l lowed to s t and .  W h e n  t he  
qu iescen t  emuls ion  was s h a k e n  in air, t h e  luminescence  
was comple t e ly  res tored  again.  This  emuls ion  r e t a ined  
t he  ab i l i t y  to  luminesce  for m a n y  hours .  2. On ra is ing  t h e  
t e m p e r a t u r e  to  a r o u n d  50 ~ (5 min) ,  t he  emuls ion  ceased 
to luminesce  and  t he  luminescence  could no t  be res to red  
even  w h e n  cooled aga in  to 20~ If  t h e  emuls ion  was  
cooled be low 5 ~ t he  luminescence  was comple te ly  ex- 
t i ngu i shed  b u t  i t  was  res to red  w h e n  t h e  emuls ion  was 
r e w a r m e d  to  room t e m p e r a t u r e .  3. W h e n  the  l uminous  
emuls ion  was cen t r i fuged  a t  300 •  for 15 min  a t  r o o m  
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Fig. 1. Location and structure of the per/anal light organ. A Lateral view of Chlorophthalmus albatrossis {12 cm) showing the position of the 
anus (after SuzukilS). B External view of the perianal light organ with many  finger-like structures (F) which encircle the terminal end of the 
rectum (anus) (A). c, caudal; n, nasal. C Histological preparation (horizontal section, 7 ~m, stained with H. E. method) showing anus (A), 
perianal circular groove (Pg), and urogenital duct (U). The symbiotic luminous bacteria (B) were found between the base of the finger-like 
structure (F) in the perianal groove (Pg). (Scale bar = 0.5 mm.) D Schematic representation (longitudinal section) of the perianal light organ 
with colonies of the symbiotic bacteria (B). E, F Histological comparison of the Imninous bacteria of Chlorophthalmus albatrossis (E) and 
that  of m_acrour/d (Coelorhynchus hubbsi) (F). (7 [xm, stained with Ziehl-Neelsen method; scale bar = 10 ~tm.} 

t e m p e r a t u r e ,  t h e  l u m i n o u s i t y  w a s  c o n c e n t r a t e d  in  t h e  
s e d i m e n t  a t  t h e  b o t t o m  of  t h e  t u b e ,  t h e  s u p e r n a t a n t  w a s  
c l ea r  a n d  n o t  l u m i n o u s .  I f  t h e  p r e c i p i t a t e  w a s  wel l  m i x e d  
w i t h  s e a  w a t e r ,  t h e  w h o l e  m i x t u r e  b e c a m e  u n i f o r m l y  
l u m i n o u s  a g a i n .  4. W h e n  t h e  l u m i n o u s  o r g a n  w a s  h o m o ~  
g e n i z e d  in  f r e s h  w a t e r ,  t h e  l u m i n e s c e n c e  w a s  i m m e d i a t e l y  

1 I thank Drs T. Tamura,  E. J. Denton, O. Munk, M. Okiyama, K. 
Suzuki, M. Oguri, T. Tonoue and Mr H. Niwa for their constant  
guidances and their invaluable helps. This s tudy was started 
by the stimulative conversation with Dr Yata Haneda. I would 
like to present the paper to him for the celebration of the perfect 

2 recovery of his health. 
G. W. Mead, Fishes of the Western North Atlantic, Mere. Sears 
Found. Mar. Res. 1, pt. 5, 162 (1966), 

3 E . J .  Denton, Bull. Inst.  oc6anogr. Monaco 1071, 1 (1956). 
4 H. Somiya and T. Tamura ,  Bull. Jap. Soc. Sci. Fish. 37,840 (1971) 

(in Japanese, with an English summary) .  
5 H. Somiya, Dr Thesis, Nagoya Univ. (1976) (in Japanese). 
6 H. Somiya, Mar. Biol. 34, 93 (1976). 
7 Y. Haneda,  Sci. Rep. Yokosuka Cy Mus. t l ,  1 (1965). 
8 Y. Haneda and F. I. Tsuji, Science 773, 143 (1971). 
9 Y. Haneda, Pacific Sci. 5, 372 (1951). 

e x t i n g u i s h e d .  Also  if t h e  l u m i n o u s  e m u l s i o n  in  s e a  w a t e r  
w a s  d i l u t e d  w i t h  f r e s h  w a t e r ,  t h e  l u m i n e s c e n c e  w a s  
q u i c k l y  e x t i n g u i s h e d ,  b) A i r - d r i e d  l i g h t  o r g a n s  d i d  n o t  
l u m i n e s c e  w h e n  m o i s t e n e d  w i t h  w a t e r .  
T h e  l u m i n o u s  c o n t e n t s  of  t h e  l u m i n o u s  b o d y  of  a m a c r o -  
u r i d  f i sh  ( C o e l o r h y n c h u s  h u b b s i )  h a s  a l r e a d y  b e e n  k n o w n  
as  t h e  s y m b i o t i c  l u m i n o u s  b a c t e r i a K  T h e  r e s u l t s  m e n -  
t i o n e d  a b o v e  s t r o n g l y  s u g g e s t e d  t h a t  t h e  l u m i n o u s  
m a t e r i a l  of  t h e  l i g h t  o r g a n  of  t h e  c h l o r o p h t h a l m i d  a l so  
c o n s i s t s  o f  s y m b i o t i c  l u m i n o u s  b a c t e r i a .  A c t u a l l y  b a c -  
t e r i a l  c u l t u r e  (in 3 %  NaC1 N u t r i e n t  A g a r  p H  = 7.2-7.4) 
w a s  d e m o n s t r a t e d  b y  D r  Y a t a  H a n e d a  o f  Y o k o s u k a  C i t y  
M u s e u m  a n d  t h e  s t r o n g  b l u e - g r e e n  b i o l u m i n e s c e n c e  of  t h e  
c u l t u r e d  l u m i n o u s  b a c t e r i a  w a s  o b s e r v e d .  F u r t h e r m o r e ,  
t h e  e m i s s i o n  s p e c t r u m  of  t h e  b i o l u m i n e s c e n c e  w a s  m e a -  
s u r e d  a n d  r e v e a l e d  t h e  e m i s s i o n  m a x .  a t  490  r im.  
F i s h  m a t e r i a l  f i x e d  in  1 0 %  f o r m a l i n  o r / 3 0 u i n ' s  f l u id  w a s  
u s e d  for  m a c r o -  o r  m i c r o s c o p i c  o b s e r v a t i o n .  T h e s e  o b s e r -  
v a t i o n s  r e v e a l e d  t h a t  t h e  l igh  t o r g a n  o f  t h e  c h l o r o -  
p h t h a l m i d  c o n s i s t s  of  p e r i a n a l  g r o o v e  w i t h  m a n y  f i n g e r -  
l ike  s t r u c t u r e s  w h i c h  enc i r c l e  t h e  t e r m i n a l  e n d  of  t h e  
r e c t u m  ( a n u s )  ( f igure  1 t 3 , C , D ) .  I n  t h e  h i s t o l o g i c a l  p r e -  
p a r a t i o n ,  co lon i e s  o f  t h e  l u m i n o u s  b a c t e r i a  we re  f o u n d  in  
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t h e  p e r i a n a l  g r o o v e  i.e. b e t w e e n  t h e  b a s e  of  t h e  f i nge r - l i ke  
s t r u c t u r e s  ( f igure  1C, D) .  P r e c i s e  c o m p a r i s o n  of  t h e  
l u m i n o u s  b a c t e r i a  of  c h l o r o p h t h a l m i d  a n d  of  m a c r o u r i d  
is s h o w n  in  f i g u r e  1 E ,  F .  T h e s e  i n d i c a t e  t h a t  t h e  ch lo ro -  
p h t h a l m i d s  h a v e  a n  o p e n  (to t h e  o u t s i d e )  d i r e c t  e m i s s i o n  
t y p e  l i g h t  o r g a n  w i t h  t h e  s y m b i o t i c  l u m i n o u s  b a c t e r i a .  
P e r i a n a l  g r o o v e  s t r u c t u r e  h a s  a l r e a d y  b e e n  d e s c r i b e d  as  
one  of  m a i n  c o m p o n e n t s  o f  t h e  l i g h t  o r g a n  in  m a n y  

J a p a n e s e  m a c r o u r i d s  1~ F u r t h e r m o r e ,  t h e  s i m i l a r  a n a l  
l i g h t  o r g a n  w a s  r e p o r t e d  in  a r g e n t i n o i d  f i sh  n , n  a n d  
a n a c a n t h i n e  f i sh  13. T h e s e  o b s e r v a t i o n s  i n d i c a t e  t h a t  t h e  
p e r i a n a l  l i g h t  o r g a n  of  t h e  c h l o r o p h t h a l m i d  w o u l d  be  o n e  
of  t h e  m o s t  p r i m i t i v e  t y p e  w i t h  t h e  s y m b i o t i c  l u m i n o u s  
b a c t e r i a .  
C h l o r o p h t h a l m i d  h a v e  o n e  of  t h e  m o s t  s p e c i a l i z e d  e y e s  
in  b o n y  f i shes .  T h e  r e t i n a l  s p e c i a l i z a t i o n  is s h o w n  in  

Fig. 2. Schematic representation of retinal eye cup (A) of Chlorophthalmus albatrossis showing the retinal specializations and their histological 
figures (B, C, D). A The retina is divided into 2 areas; one is the twin cone area (To) and the other is the rod area. The rod area is also divided 
into 2 parts i.e. linearod bundles (R1) and spot-like rod bundles (Rs) according to the Iorm of the tangential sections. The vertical strips cor- 
respond to linear rod bundles and the white part  to spot-like rod bundles schematically. Oc, Optic cleft; Op, optic papilla. B Tangential  
section of the twin cone area showing many twin cones and no rods. C Tangential section of the linear rod bundles (C1, 2) which are arranged 
vertically in the nasal and temporal direction of the retina. These rod bundles are separated by the processes of pigment epithelial cells (Pp) 
which contain guanine platelets as reflectors (guanine tapetum). 3-dimensional figure of the rod bundles is shown in C3. D Tangential section 
of the spot-like rod bundles (D1, 2) and the 3-dimensional figure of the rod bundles (D3) are shown. D, dorsal; N, nasal; T, temporal; V, 
ventral. 
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f igure 2. The  r e t i n a  of the  f ish con t a in s  tw in  cones and  
rods.  Twin  cones are obse rved  on ly  in t h e  v e n t r a l  region 
( twin cone area) (figure 2A, B). The  r e m a i n i n g  r e t i n a  is 
all rod  a rea  wh ich  is composed  of rod  bund l e s  (grouped 
receptors) .  F u r t h e r m o r e  these  rod  b u n d l e s  m a d e  a special  
a r r a n g e m e n t  shown  in f igure 2A, C,D. T he  p i g m e n t  epi- 
t h e l i u m  con ta ins  guan ine  c rys ta l s  and  m a k e s  a guan ine  
t y p e  t a p e t u m  luc idum  5. These  h is to logica l  e x a m i n a t i o n s  
of t h e  r e t i n a  ind ica te  t h a t  c h l o r o p h t h a l m i d  h a v e  t h e  tw in  
cone v is ion  for u p p e r  fo rward  and  t he  h i g h  sens i t ive  
v is ion  d e p e n d i n g  on guan ine  t a p e t u m  a n d  grouped  recep- 
to rs  for  o the r  direct ions.  
A d d i t i o n a r y  c h l o r o p h t h a l m i d  h a v e  t he  yel low lens in t he  
eyes 3-6. In  t he  eyes  t he  same  d i s c r epancy  exis ts  b e t w e e n  
t he  l igh t -co l lec t ing  s t r u c t u r e  ( t a p e t u m  and  g rouped  re- 
ceptors)  a n d  t he  l i gh t - abs o r b i ng  yel low lens, as t h a t  of 
Argyrope lecus '  eyes s. This  cur ious  d i s c r epancy  also sug- 
gests  a s o m e w h a t  i m p o r t a n c e  for t he  yel low lens. Indeed ,  
t he  cu l tu red  b lue-green  b io luminescence  (emission max.  
a t  510 nm)  of C. a lba t ross i s  can  pass  t h r o u g h  the  yellow 
lens tho rough ly .  B u t  l igh t  of w a v e l e n g t h  s ho r t e r  t h a n  
450 n m  ba re ly  reaches  t h e  r e t i n a  because  of t he  select ive 

10 O. Okamura, Rep. Usa mar. biol. Stn Kochi Univ. /7, 1 (1970). 
11 E. Bertelsen and O. Munk, Dana Rep. 62, 1 (1964). 
12 E. Bertelsen, B. Theisen and O. Munk, Vidensk. Meddr dansk 

naturh. Foren. 128, 357 (1965). 
13 Y. Haneda, Sci. Rep. Yokosuka Cy Mus. ld, 7 (1968). 
14 K. Suzuki, Rep. Fish. Mie Univ. 6, 1 (1967). 

a b s o r p t i o n  of t he  yel low lens 3. Thus ,  t h e  p r e sen t  f ind ing  
of t h e  pe r i ana l  l igh t  o rgan  m a y  exp la in  t he  d i s c r epancy  
of t he  eyes. F u r t h e r m o r e ,  to  u n d e r s t a n d  t he  sensory  life 
of t he  fish, a possible  i n t e r r e l a t i o n s h i p  be tween  t he  l ight  
o rgan  and  t he  special ized eyes is discussed.  
F u n c t i o n  of t h e  smal l  l i gh t  o rgan  m i g h t  serve as a n  in t r a -  
specific s ignal  wh ich  p lays  an  i m p o r t a n t  role in  t he  school  
f o r m a t i o n  as in t he  case of m a c r o u r i d s  1~ The  de tec t ion  
of d im  b io luminescence  as a s ignal  m a y  dr ive  t h e  evolu-  
t ion  of un ique  eyes. Converse ly  i t  m a y  be  specu la ted  t h a t  
t he  special ized o rgan iza t i on  of t he  eyes r e s t r a ins  the  
p r i m i t i v e  l igh t  o rgan  f rom growing  u p  in to  t h e  well- 
deve loped  s t ruc tu re ,  because  i t  is dange rous  to possess a 
large l igh t  o rgan  for t he  in t raspec i f ic  s ignal  which  would  
easi ly be  i n t e r cep t ed  b y  p reda to r s .  I n d e e d  the  smal ler  
t he  l igh t  organ,  t he  more  effect ive a n d / o r  secure the  
in t raspec i f ic  signal.  
The  forgoing cons ide ra t ions  (speculat ions)  m a y  be  sum-  
mar i zed  as follows: C h l o r o p h t h a l m u s  spp.  h a v e  t he  spe- 
cial ized eyes wh ich  are necessa ry  to  d e t e c t  t he  f a in t  
s ignal  for t he  in t raspec i f ic  c o m m u n i c a t i o n s .  I n  such  pre-  
cise percep t ion ,  t he  yel low lens a n d  o t h e r  r e t ina l  speciali-  
za t ion  (especial ly t w i n  cone area) m a y  h a v e  a n  ac t ive  
func t i on  to f ind  t he  b lue-green  s ignal  se lec t ively  in such 
deep-sea  e n v i r o n m e n t .  
F u r t h e r  s tud ies  on such  an  i n t e r r e l a t i o n s h i p  b e t w e e n  the  
v is ion  a n d  t he  b io luminescence  m a y  b r ing  fo r th  useful  
i n f o r m a t i o n  on  t he  sensory  life in  deep-sea  fishes. A more  
de ta i l ed  r e p o r t  o n  t h e  pe r i ana l  l igh t  o rgan  of Chloro- 
p h t h a l m u s  and  re l a t ed  genera  is u n d e r  p r epa ra t i on .  

T h e  i n f l u e n c e  of B r d U  on  i n t e r s t i t i a l  ce l l  d i f f e r e n t i a t i o n  in  h y d r a  1 
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Summary. E x p o s u r e  of h y d r a  to  3.25 • 10 -3 M B r d U  selec t ively  a l te red  d i f f e r e n t i a t i o n  in t he  a n i m a l ' s  p l u r i p o t e n t  
I-cell  popu la t ion .  I t  is suggested,  therefore ,  t h a t  th i s  ana log  m a y  r ep re sen t  a va l id  p r o b e  to ana lyze  t he  cont ro l s  reg- 
u l a t i ng  cel lular  d i f f e r en t i a t i on  in in v ivo  popu la t i ons  of p l u r i p o t e n t  cells. 

The  t h y m i d i n e  ana log  5 -b romo-2 ' -deoxyur id ine  (13rdU) 
i nh ib i t s  t he  express ion  of cel lular  d i f f e ren t i a t ion  in a 
wide v a r i e t y  of cells. This  i nh ib i t i on  is effected w i t h o u t  
n o t i c e a b l y  mod i fy ing  e i the r  cell d iv is ion  or v iab i l i ty .  I n  
m o s t  cases suppress ion  of d i f f e r en t i a t i on  occurs  w h e n  
B r d U  is i n t r o d u c e d  d u r i n g  a per iod  of cell p ro l i fe ra t ion  
and  is cons i s t en t  w i t h  a n  effect  m e d i a t e d  t h r o u g h  in- 
c o r p o r a t i o n  of the  ana log  in to  DNA3. 
The  f r e shwa te r  c n i d a r i a n  h y d r a  possesses a p o p u l a t i o n  
of p r e s u m a b l y  p l u r i p o t e n t  i n t e r s t i t i a l  cells (I-cells) whose  
a p p r o x i m a t e  24 h cell cycle 4 m a k e s  t h e m  the  m o s t  r ap id ly  
t u r n i n g - o v e r  p o p u l a t i o n  of cells in t he  organism.  B y  
v i r t u e  of t he i r  sho r t  cycle t ime  I-cells would p r e s u m a b l y  
e x h i b i t  a g rea te r  s ens i t i v i ty  t h a n  o t h e r  h y d r i d  cell t ypes  
to  a p robe  ac t ing  on  p ro l i f e ra t ing  cells. Therefore ,  th i s  
e x p e r i m e n t a l  s y s t e m  would  p e r m i t  an  in v ivo  s t u d y  of 
t he  effects  of B r d U  on t he  c o m m i t t m e n t  of m u l t i p o t e n t  
cells to  specific p a t h w a y s  of d i f fe ren t ia t ion .  I n  th i s  in- 
v e s t i g a t i o n  t he  effect  of B r d U  on I-cell  d i f f e ren t i a t ion  
in to  ne rve  a n d  desmoneme ,  i sorh iza  a n d  s tenote le  nema-  
t ocy t e s  is examined .  
Materials and methods. All an i m a l s  used for e x p e r i m e n t a -  
t ion  were n o n - b u d d i n g  H y d r a  pseudol igact is .  T he  ani-  
ma l s  were mass  cu l tu red  in 20 cm f ingerbowls  a t  20 ~= 1 ~ 
accord ing  to  t he  m e t h o d  of Loomis  a n d  Lenhof f  5 excep t  

t h a t  dis t i l led w a t e r  was s u b s t i t u t e d  for t ap  water .  Ani-  
mals  were fed eve ry  o the r  d a y  w i t h  A r t e m i a  sa l ina  naupl i i  
a n d  c leaned a p p r o x i m a t e l y  4 h a f t e r  feeding.  
I m m e d i a t e l y  a f t e r  c leaning,  an ima l s  were d iv ided  in to  2 
g roups  and  p laced  in e i the r  h y d r a  cu l tu re  w a t e r  (HCW) 
or a so lu t ion  of 3.25 • 10 -3 M ]3rdU (Sigma Chemica l  Co., 
St. Louis,  Missouri)  in HCW. Th i s  c o n c e n t r a t i o n  was 
selected as i t  r ep resen ted  a level  of B r d U  t h a t  h a d  been  
p rev ious ly  shown  no t  to  i nh ib i t  r egene ra t i on  6. F u r t h e r -  
more ,  p r e l im ina ry  e x p e r i m e n t s  in our  l a b o r a t o r y  revealed  
i t  to  be the  h ighes t  c o n c e n t r a t i o n  a t  w h i c h  B r d U - t r e a t e d  
an ima l s  b u d d e d  a t  a n o r m a l  r a t e  a n d  exh ib i t ed  no evi- 
dence  of cell s lough ing  a f t e r  a 3-week exposure .  
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