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the i r  surface s ide-arms of low electron dens i ty  and  blurred  
l imits  (Figure 1). The to ta l  l eng th  of the  shaf t  has  no t  been  
de te rmined .  However ,  the  cil ium in Figure  2 ran  a t rajec-  
t o ry  of more  t h a n  2 [xm into the  neuropi le  closely a t t ached  
to a dendr i te  or ig inat ing  in the  same cell. The  p rox imal  
centriole is located nex t  to t he  basal  b o d y  or dis ta l  
centriole and app rox ima te ly  90 ~ f rom it (Figure 1). The 
Golgi appa ra tu s  is also cons t an t ly  associa ted wi th  the  
base of the  cilium. Often  two or more  of these  s t ruc tures  
can be coun ted  in a single section, suggest ing t h a t  ac tual ly  
a cluster  of t h e m  encircles the  basal  body.  A var iable  
n u m b e r  of dense granular  masses  70-80 n m  in size and 
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i rregular  in profile are general ly p resen t  in the  area be- 
tween  the  Golgi e lements  and the  basal  body  (Figures 1 
and 2). S t r ia ted  f i laments  of indef ini te  longi tude  are con- 
s t an t l y  seen in associat ion wi th  the  basal  body.  They  are 
composed  of longi tudinal ly  ar ranged subuni ts  (Figure 2), 
abou t  7 n m  thick,  crossed at  50 n m  intervals  by  bars  of 
e lec t ron-dense  material .  Some cross-sections of cilia have  
been examined  showing the  9 + 0 p a t t e r n  of micro tubules  
which is usual in neural  cilia, and  a single cilium of the  
9 +  2 p a t t e r n  was also observed.  Due to  the  size of t he  
neurons  the  chances  for a sect ion to in tersec t  a ci l ium are 
low and it is easy to  overlook a cross-section of cilimn. 
Thus  it is difficult  to  assess t he  percen tage  of cil iated 
neurons  in the  spinal  cord. 

Discussion. Func t iona l  quest ions  re la ted  to the  neural  
cilia remain  open. One concerns  t he  possible mot i l i ty  of 
these  s t ructures .  Cilia exh ib i t ing  a 9 +  0 p a t t e r n  are 
usually considered non-moti le .  However ,  there  is increas-  
ing evidence 2~ 28 t h a t  t he  9 +  0 p a t t e r n  does normal ly  
exist  in moti le  forms and th is  could be the  case wi th  t he  
neural  cilia. A t  any  rate,  the  crucial ques t ion  is w h a t  pur-  
pose, if any, is subserved  by  them.  The opinions in t he  
l i te ra ture  are divided.  Sensory funct ions  of an unspecif ied 
na tu re  were a t t r i bu t ed  to the  9 +  0 cilia by  several  
au thors  on the  basis of SJ6ST~AND'S 2~ pioneer  descr ip t ion  
of the  highly  modif ied  cilium of re t inal  rods. However ,  
2 sources of evidence make  this  general iza t ion untenable .  
First ,  t he  exis tence of 9 + 2 cilia in sensory receptors  25-28 
indicates  t h a t  lack of cent ra l  fibers is no t  synonymous  
wi th  sensory funct ion.  Second, 9 + 0 cilia do occur in t he  
mos t  diverse celI types  of var ious  organs 5 to  which  no 
sensory proper t ies  can be reasonably  a t t r ibu ted .  

The cilia being found  in an increasing n u mb er  of neural  
s t ruc tures  are a lways in associat ion wi th  the  Golgi 
appara tus .  Thus  some metabol ic  re la t ionship is suggested,  
pe rhaps  the  release under  the  form of dense granular  
bodies of subs tances  concen t ra t ed  by  the  Golgi c is ternae 
and incorpora ted  by  the  cilium. I t  is hoped  t h a t  fu ture  
exper imenta l  work  will be able to answer  some of these  
quest ions.  

Resumen. Un estudio electro-microsc6pico de la m6dula 
espinal  del axalote  revel6 la exis tencia  de neuronas  
ciliadas, t a n t o  en medulas  normales  como en segmentos  
medulares  imp lan tados  po t  t i empos  variables  en la aleta  
dorsal  de animales  de la mi sma  especie. La cilia que es 
finica e i m p l a n t a d a  cerca de una  dendr i t a  se ext iende  en 
la neuropi la  por  una longi tud de varios txm. 
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T o x i c i t y  of D e o x y c h o l a t e  at p H  b e l o w  7 .3  as  a P o t e n t i a l  C a n c e r o s t a t i c  P r o p e r t y  

Deoxychol ic  acid (DCA) is known  to  increase the  per- 
meabi l i ty  of cell membranes .  In  our expe r imen t s  wi th  
decorpora t ion  of meta ls  f rom yeas t  cells using DCA 
(details will be  publ i shed  elsewhere), we found a s t r iking 
effect  of p H  at  biological ionic s t r eng th  and  t e m p e r a t u r e  
(Figure 1). The decorpora t ion  of (labelled) cobal t  takes  
place only below p H  7.3, and  the  onset  of the  biological 
ac t iv i ty  is ex t raord inar i ly  sharp.  As any  e l iminat ion  of 
essent ial  meta ls  lowers t he  v iabi l i ty  of ceils, a s tudy  was 

made  on the  over-all  toxic  ac t iv i ty  of DCA in dependence  
on pH.  

Methods. Commercia l  baker ' s  yeas t  (product ion Kolln) 
was used;  100 mg (or less) of i t  was agi ta ted  in s toppered  
tubes  wi th  8-20 ml of a solut ion conta in ing  a co n s t an t  
a m o u n t  of DCA (product ion Spofa, CSSR) and of 
K H @ O  4 ; concent ra t ion  of N a O H  and NaC1 were var iable  
so t h a t  a t  any  p H  used the  ionic s t r eng th  remained  con- 
s t an t  0.16. The t e m p e r a t u r e  of 37~ was main ta ined ,  
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us ing  W o b s t e r  u l t r a t h e r m o s t a t .  The  i n c u b a t i o n  per iod  
was 1 h ;  p ro longa t i on  to 3 h d id  no t  a l t e r  t he  resu l t s  
s ignif icant ly .  Af te r  c en t r i f uga t i on  a n d  washing ,  t he  yeas t  
was  t r ans fe r r ed  in to  a po la rog raph ic  vessel  w i t h  a so lu t ion  
of glucose, p h o s p h a t e ,  K, Mg, Ca. Af te r  ae ra t ion ,  t he  
cessel was  s t oppe red  and  t h e  decrease  of oxygen  ( l inear  
w i t h  t ime)  recorded  po la rographica l ly .  T he  slope (cor- 
r e spond ing  to  r e sp i r a t ion  ra te)  was  c o m p a r e d  w i t h  t he  
slope o b t a i n e d  in t h e  co r r e spond ing  s t a n d a r d  (i.e. yeas t  
i n c u b a t e d  w i t h o u t  DCA), a n d  so t h e  t o x i c i t y  e v a l u a t e d  
as decrease  of r e sp i r a t i on  ra te .  To be  sure t h a t  i t  is no t  a 
se lect ive  i n h i b i t i o n  of r e sp i r a t ion  only, we pe r fo rmed  some 
para l le l  m e a s u r e m e n t s  of CO2-evolut ion in  anae rob ic  
glycolysis;  t h e  va lues  of t ox i c i t y  were ident ica l .  The  p H  
was m e a s u r e d  us ing  r a d i o m e t e r  c o m p e n s a t i n g  pHI-meter.  
As no  n u t r i e n t  m e d i u m  was  used in  i ncuba t ion ,  t he  p H -  
va lues  of so lu t ions  before  a n d  a f t e r  i n c u b a t i o n  coincided,  
w i t h i n  t h e  l imi t s  of 0.03 uni ts .  

Results. The  tox i c i t y  of DCA for yeas t  a t  37~ a n d  
ionic s t r e n g t h  0.16 is zero a t  phys io logica l  p H  (7.36) a n d  
above,  b u t  rises d i s con t inuous ly  b y  lowering t h e  p H  of 
so lu t ion  below 7.3, t h e  ' t r a n s i t i o n  p H '  be ing  7.30-7.33 
(Figure 2). Us ing  d i f fe ren t  samples  of yeast ,  t h e  t r a n s i t i o n  
p H  was found  to  be  t he  same.  P r e l i m i n a r y  e x p e r i m e n t s  
w i t h  e r y t h r o c y t e s  a n d  H e - L a  cells i nd i ca t ed  no  depen-  
dence  of t he  s t a r t  of t ox i c i t y  on  s u b s t r a t e  used. Moreover ,  
we found  t h a t  even  surface  t ens ion  of pu re  so lu t ions  of 
DCA shows a b r e a k  a t  p H  7.3, n o t  sh i f t ing  w i t h  DCA 
concen t r a t i on .  (Detai ls  will be  p r e sen t ed  later .)  Hence,  
t he  t r a n s f o r m a t i o n  of DCA proceeds  w i t h o u t  pa r t i c ipa -  
t i on  of organic  ma te r i a l .  

A d d i t i o n a l  e x p e r i m e n t s  p r o v e d  t h a t  cholic acid (CA) 
is en t i r e ly  non- tox ic  in  t h e  p H - r a n g e  6.6-7.5.  Glyco- 
deoxychol ic  acid (p repared  accord ing  to CORTESE 1) was  
found  to h a v e  a lower a c t i v i t y  in  t h e  s t a n d a r d  1-h experi-  
men t s ,  b u t  t h e  full t ox i c i t y  of DCA deve loped  a f t e r  5 h of 
i ncuba t ion .  W e  conc luded  t h a t  t h e  p ro teo ly t i c  enzymes  of 
yeas t  cells spl i t  t h e  pep t ide  b o n d  in a slow process  t h a t  was  
respons ib le  for th i s  delay.  

Discussion. The  s u d d e n  b r e a k  in biological  and  phys ica l  
p roper t i e s  of DCA a t  t he  t r a n s i t i o n  p H  (valid on ly  a t  t h e  
physio logica l  ionic s t r e n g t h  a n d  t e m p e r a t u r e )  is pr inc i -  
pa l ly  d i f fe ren t  f rom t he  usua l  dependence  of m a n y  bio- 
logical processes  on  pH.  I n  t he  l a t t e r  case, t h e  cu rve  is 
c o n t i n u o u s  a n d  can  be  cor re la ted  w i t h  d issoc ia t ion  of 
r eac t i ng  species. I n  our  case, some a b r u p t  q u a l i t a t i v e  
change  in t h e  s t r u c t u r e  of lower  aggrega tes  of DCA is to  be  
an t i c ipa t ed ,  r e sembl ing  recrys ta l l i za t ion .  R e c e n t  s tu -  
dies 2,8 ind ica t ed  b o t h  h y d r o p h o b i c  a n d  hyd r oph i l i c  
b i n d i n g  in t he  assoc ia t ion  process  of bi le  acids (BA). I t  
m i g h t  be  accep ted  t h a t  u n d e r  ' c r i t ica l  cons te l l a t ion '  of 
counter ions ,  and  especial ly  of H+-ions  (DCA is a weak  
acid), t h e  energy  of h y d r o g e n  b o n d  m a y  p reva i l  even  in 
dimers .  Hence,  b o t h  3e- a n d  12c~-hydroxyls become  h i d d e n  
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ins ide t he  aggregates ,  wh ich  become  more  l ipophil ic,  and  
c o n s e q u e n t l y  more  ac t ive  biologically.  I n  CA, t he  7e- 
h y d r o x y l  g roup  p r o b a b l y  cannot ,  for s ter ic  reasons,  be  
h i d d e n  perfect ly .  

Physiological significance. A subs tance ,  ha rmle s s  u n d e r  
physio logica l  condi t ions ,  b u t  tox ic  a t  s l ight ly  lowered pH,  
ha s  been  w a n t e d  ~ as cance ros t a t i c  for a t h e r a p y  based  on  
p e r m a n e n t  ac id i ty  of all  k inds  of m a l i g n a n t  g rowth ;  p H  
of t he  i n t e r s t i t i a l  f luid in  t u m o u r s  is 7.1-6.45-~. As DCA 
is k n o w n  to i n t e r a c t  w i t h  m e m b r a n e  l ipids  of p r o b a b l y  
all cells, i ts  toxic  form should  be  un ive r sa l l y  toxic,  a n d  
hence  be  t h e  requ i red  subs tance .  Moreover ,  due  to  h i g h e r  
t e n d e n c y  to  p o l y m e r i z a t i o n  a t  lower p H  s, i t  can  be  ex- 
pec t ed  to a c c u m u l a t e  more  in t he  p e r m a n e n t l y  acid 
t u m o u r s  t h a n  in muscles  acidif ied on ly  t r ans i to r i ly .  

T h e r a p e u t i c  e x p e r i m e n t s  w i t h  DCA (in man ,  ha rmles s  
in  perora l  doses of 1.2 g daily~),  or  b e t t e r  w i t h  glyco- 
deoxychol ic  acid (perhaps  less i r r i t a t i n g  z0), shou ld  n o t  be  
m a d e  w i t h o u t  analyses  of B A  in  t he  blood.  E v e n  a f t e r  
a t t a i n m e n t  of t h e  n o r m a l  compos i t i on  of se rum t3A, 
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es tab l i sh ing  the  equ i l ib r ium level  of DCA in t i ssues  will 
t a k e  more  days  n ,  ~2. E x p e r i m e n t s  in  an i m a l s  w i t h  d i f fe ren t  
compos i t i on  and  m e t a b o l i s m  of B A  are  to  be  avo ided  
(e.g. r a t s  i n a c t i v a t e  DCA in t he  l iver  by  h y d r o x y l a t i o n  to 
CAla). 

A still  more  i m p o r t a n t  p r o b l e m  is to  e luc ida te  w h e t h e r  
the  h u m a n  b o d y  m a y  m a k e  use of t h i s  select ive t o x i c i t y  
in p e r m a n e n t l y  acidif ied t i ssues  ( tumours ,  i n f l am m at ions )  
a t  n a t u r a l  levels of DCA. T he  c o n c e n t r a t i o n  of DCA in 
b lood does n o t  exceed l O-SM, and,  general ly,  t h e  m a i n  
p a r t  is c o n j u g a t e d  14-,v However ,  d e c o n j u g a t i o n  proceeds  
in t h e  body  and  DCA is p re fe r red  in t he  t r a n s p o r t  to  t he  
skin, where  i t  appea r s  m a i n l y  u n c o n j u g a t e d  ~=, i.e. in  t he  
ac t ive  form. The  b i n d i n g  w i t h  p ro t e in s  ~8 m a y  help  to 
a c c u m u l a t e  DCA in t issues in  concen t r a t i ons  suff ic ient  
for toxic  effects~% However ,  as also o the r  B A  combine  
w i t h  pro te ins ,  a c o m p e t i t i o n  is to  be  expec ted  (p roved  in  
ileal t ransport=~ a n d  a n  excess of o the r  B A  (especially in  
h e p a t o b i l i a r y  diseases 15,1~) could i n h i b i t  DCA. Thus ,  
DCA-percen tage  of t o t a l  B A  would be decisive in th i s  
k ind  of supposed  n a t u r a l  res is tance.  I n  t he  se rum of 
normals ,  t h i s  pe rcen tage  var ies  in  t he  l imi ts  of 7 - 7 9 %  16,1~ ; 
an  a t t e m p t  will be  m a d e  to  ver i fy  w h e t h e r  t he re  is a 
s ign i f ican t  di f ference be t w een  cance r  p a t i e n t s  and  n o r m a l  
sub jec t s  appea r ing  re s i s t an t .  F u r t h e r ,  t he  inc idence  of 
cancer  a f te r  chronic  diseases of l iver  and  bile d u c t  wilt be  
rechecked  f rom th i s  p o i n t  of view. As DCA is a p r o d u c t  of 
i n t e s t i na l  microorganisms ,  a t t e n t i o n  should  be  paid,  
f inally,  to  fac tors  mod i fy ing  the i r  ac t iv i ty .  

Zusammen/assung .  Es wird  gezeigt, dass  die tox i sche  
W i r k u n g  yon  Desoxychols / iure  auf  Hefe  p H - a b h g n g i g  is t  
(pH 7.3). D a  das  p H  der  T u m o r e n  n iedr iger  ist, wird  die 
M6glichke~t e iner  k r e b s h e m m e n d e n  W i r k u n g  d i sku t ie r t .  
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Effect of A c t i n o m y c i n  D on R N A  and Pro te in  S y n t h e s i s  in R e g i o n s  of D e v e l o p i n g  Frog  E m b r y o s  t 

E n d o d e r m  cells of deve lop ing  a m p h i b i a n  e m b r y o s  
syn thes ize  more  DNA-l ike  R N A  2,a t h a n  do t h e  dorsa l  
ec tode rm a n d  m e s o d e r m  cells ye t  t h e y  become  d e t e r m i n e d  
and  d i f f e ren t i a t e  l a t e r  ~. A possible  e x p l a n a t i o n  is t h a t  
m u c h  of t he  e n d o d e r m  DNA-l ike  R N A  (D-RNA) is n o t  
t r a n s l a t e d  a n d  th i s  is s u p p o r t e d  b y  t he  lower levels of 
p ro t e in  syn thes i s  of t he  e n d o d e r m  cells s. The  reduced  
capac i t y  of t he  e n d o d e r m  ceils to  t r a n s l a t e  D-1RNA m a y  
be  due  to a f a i lu re  to  t r a n s p o r t  D - R N A  f rom t h e  nuclei  
or a r educed  capac i ty  to  s tab i l ize  D - R N A  on cy top l a smic  
r ibosomes  as po lysomal  D - R N A ,  re su l t ing  in a sho r t e r  
half-l ife of D - R N A .  There  are m a n y  fewer r ibosomes  in  
t he  e n d o d e r m  regions of deve lop ing  a m p h i b i a n  eggs a n d  
e m b r y o s  6. I n  anuc leo la te  Xe~wpus  laevis e m b r y o s  th i s  
m a y  a c c o u n t  for t h e  r u d i m e n t a r y  d i f f e r en t i a t i on  of t he  
e n d o d e r m  in t h e  l a rvae  7. I t  is possible  t h a t  th i s  p a u c i t y  
of r ibosomes  in t he  e n d o d e r m  m a y  a c c o u n t  for a r educed  
level  of t r a n s p o r t  of D - R N A  to  t he  cy top lasm,  or t he  
fa i lure  of m u c h  of t he  e n d o d e r m  celI D - R N A  to  be  con- 
se rved  in po lysomes  in t he  cy top lasm.  I t  was  decided to 
d e t e r m i n e  levels of R N A  a n d  p r o t e i n  syn thes i s  in dorsa l  
e c t o d e r m - m e s o d e r m  a n d  e n d o d e r m  regions of u n t r e a t e d  
a n d  a e t i n o m y c i n  D - t r e a t e d  gas t ru la ,  neu ru l a  a n d  t a i l b u d  
e m b r y o s  of R a n a  pipiens .  If  compar i son  of t he  levels  of 
r educ t i on  of R N A  a n d  p r o t e i n  syn thes i s  for t he  ec toderm-  
m e s o d e r m  and  e n d o d e r m  regions showed t h a t  w i t h  s imi la r  
levels of i n h i b i t i o n  of R N A  syn thes i s  t h e r e  was g rea te r  
i n h i b i t i o n  of ~protein syn thes i s  for t h e  endode rm,  th i s  
would  sugges t  t h a t  D-1RNA is less s t ab le  ill t h e  e n d o d e r m  
cells. 

Mater ials  and methods. Gast ru lae ,  neu ru l ae  a n d  tai l -  
b u d s  (stages 10, 14 a n d  18 of SHUMWAu s) were cu t  in to  
dorsa l  e c t o d e r m - m e s o d e r m  a n d  e n d o d e r m  regions  a n d  
40-60 exp l an t s  of each  p a r t  were cu l tu red  in NIU-TwlTTY 9 

sal ine alone, or NIu-TwlTTY sal ine c o n t a i n i n g  ac t ino-  
m y c i n  D (60 ~g/ml) for 6 h a t  20~ E i t h e r  u r id ine-  
2-C 14 (5 ~zc/mt) or O4-1eucine (2 ac/ml)  was  added  
to  each  cu l tu re  t he  las t  3 h of t he  6 h cu l tu re  per iod  
in order  to  measu re  R N A  a n d  p ro t e in  syn thes i s  as 

t o t a l  cpm R N A  or t o t a l  cpm p ro t e in  
+ t o t a l  DNAI~ The  

t o t a l  c p m  acid soluble pool) 

m e t h o d s  of c u t t i n g  t he  embryos ,  c u l t u r i n g  t he  
exp lan t s ,  washing ,  homogeniz ing ,  hydro lys i s  of t~NA 
and  c o u n t i n g  t he  samples  h a v e  been  descr ibed 2. 
The  choice of an  a c t i n o m y c i n  D c o n c e n t r a t i o n  
of 60 a g / m l  was m a d e  because  i t  was found  t h a t  
over  a 6 h  per iod  30 btg/ml of a c t i n o m y c i n  D d id  
no t  p r e v e n t  an  increase  in R N A  syn thes i s  as shown  

t o t a l  c p m  R N A  
b y  d e t e r m i n a t i o n  of t o t a l  cpm acid soluble  pool  + t o t a l  
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