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m o s t  of the  s tud ies  h a v e  been  m a d e  a long t i m e  a f t e r  t h e  
s tenosis  was  pe r fo rmed .  To ou r  knowledge,  t h e  on ly  s t u d y  
m a d e  a f t e r  a sho r t  t i m e  is t h a t  of MEEt~SON et  al.3, two  
days  a f t e r  the  ca rd iac  func t iona l  over load  s ta r ted .  Swell- 
ing of m i t o c h o n d r i a  a n d  vacuo l i za t ion  of the  m a t r i x  h a v e  
been  obse rved  a f t e r  severaI  degrees  of i schaemiaS-L  I n  
th i s  case, no  increase  of m i t o c h o n d r i a l  size was  r epor ted .  

The  modi f i ca t ions  descr ibed  in th i s  p a p e r  are s imi la r  to  
those  found  a f t e r  func t iona l  ove r load  and  ischaemia .  I t  is 
p r o b a b l e  t h a t  t h e y  are t he  r e su l t  of b o t h  k inds  of s t imul i .  
However ,  w h a t  was  s t r ik ing  was  the  r a p i d i t y  of the  a l te ra -  
t ions .  A l t h o u g h  some of t h e m ,  such  as t h e  swelling, could  
r e a s o n a b l y  occur  in  a few minutes ,  t he  fusion and  ap-  
pea rance  of g i a n t  m i t o c h o n d r i a  ind ica te  in  our  op in ion  a 
t r ue  increase  in m i t o c h o n d r i a l  mass,  w i t h  ac t ive  repro-  
duc t ive  p h e n o m e n a .  To ou r  knowledge,  no  biological  
s y s t e m  h a s  ye t  b e e n  r epo r t ed  where  such  a r ap id  increase  
in m i t o c h o n d r i a l  mass  occurs. 

A p p a r e n t l y ,  t he  m y o c a r d i a l  m i t o c h o n d r i a  possess t he  
ab i l i ty  to  r ep roduce  in a s h o r t  t ime,  in  response  to  s t imul i  
t h a t  p roduce  a n  acu te  func t iona l  over load.  

Zusammen[assung. Eine  deut l iche  V e r m e h r u n g  de r  
M i t o c h o n d r i e n z a h l  u n d  -gr6sse in  den  Herzmuske lze l l en  
wurde  in H u n d e n  d u t c h  e rzwungenes  S c h w i m m e n  (rasche 
und  e r sch6pfende  Leis tung)  festgestel l t .  
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Inhibition of Amphibian Egg Development by 
Histones 

The  histories are t he  basic  nuc lea r  p ro te ins  of a n i m a l  
a n d  p l a n t  cells. T h e y  seem to be invo lved  in the  r egu la t i on  
of  t he  gene a c t i v i t y  ~,2. However ,  some recen t  r epo r t s  sug-  
gest  a more  i m p o r t a n t  role in th i s  respect  for the  non -bas i c  
nuc lea r  p ro t e in s  a. 13iochemical ev idence  shows t h a t  his-  
tones  i n h i b i t  D N A - p r i m e d  R N A  syn thes i s  in pea  seed- 
lings, m a m m a l i a  a n d  b a c t e r i a  4-s. Moreover ,  t he  a c t i v i t y  
of D N A - p o l y m e r a s e  is d imin i shed  b y  t he  add i t i on  of 
h i s tones  a t  h igh  c o n c e n t r a t i o n s  9-n.  This  i n h i b i t o r y  effect  
is p r o b a b l y  r e l a t ed  to  the  f o r m a t i o n  of a D N A - h i s t o n e  
complex,  wh ich  is u n a b l e  to  ac t  as ' p r imer '  for t he  nucle ic  
acids  syn thes i s  ~,12. O n  t he  o t h e r  h a n d ,  se lect ive  r e m o v a l  
of t he  b i s tones  f rom t h e  nuc leus  b y  mi ld  t r y p s i n  t r e a t m e n t  
enhances  m - R N A  syn thes i s  6. Ve ry  s imi lar  effect  is ob-  
t a i n e d  b y  a c e t y l a t i o n  and  m e t h y l a t i o n  of h is tones ,  a n d  
th i s  revers ib le  m e c h a n i s m  could  be respons ib le  for t he  
r egu la t ion  of genes in  v ivo  13. 

MOORE 14 suggests  t h a t ,  d u r i n g  ear ly  e m b r y o n i c  de-  
v e l o p m e n t ,  before  gas t ru l a t ion ,  mos t  of the  s t r u c t u r a l  
genes  are  ' t u r n e d  off '  because  t h e y  are closely assoc ia ted  
w i t h  h is tones .  Af te r  gas t ru l a t ion ,  the  genes are ' t u r n e d  on '  
b y  changes  in  t h e  D N A - h i s t o n e  associat ion.  I n  t h i s  r e spec t  
t he  t r e a t m e n t  of a m p h i b i a n  eggs b y  h i s tones  g rea t ly  in-  
h i b i t s  ga s t ru l a t i on  xs. 

W e  t r e a t e d  t he  eggs of A n u r a n s  (Discoglossus pictus) 
w i t h  lys ine- r ich  (HL) a n d  a rg in ine- r ich  (HA) f rac t ions  of 
caif  t h y m u s  h i s tones  t6. T he  eggs t r e a t e d  w i t h  0.4-0.1 
m g / m l  of H L  f r ac t ion  a t  two  b la s tomeres  are  b locked  
d u r i n g  c leavage;  w i t h  0.05-0.0 25 m g / m l  the  d e v e l o p m e n t  
s tops  a t  t he  gas t ru l a  stage.  

I n  t he  f i rs t  case t h e  resu l t s  are l ikely to be  r e l a t ed  to  
t h e  i n h i b i t i o n  of D N A - p o I y m e r a s e  reac t ion .  A t  lower  con-  
cen t ra t ions ,  however ,  on ly  t he  D N A - p r i m e d  R N A - s y n -  
thes is  could be  affected,  and  d e v e l o p m e n t  s tops  a t  gas t ru -  
la t ion,  w h e n  new molecules  of m - R N A  are requi red  for t he  
d i f f e ren t i a t ion  lL Af te r  t he  gas t ru l a  stage,  t he  eggs be-  
come re l a t ive ly  insens i t ive  a n d  the  effects of the  t r e a t -  
m e n t  are u n i m p o r t a n t .  The  H A  f rac t ion  has  t he  same  

effect  b u t  a t  h igher  concen t r a t i ons .  T h e  p r o t a m i n e  f rom 
s a l m o n  mi l t  is as effect ive as H L  fract ion.  

W i t h  sho r t e r  t r e a t m e n t  (2 h) b e t w e e n  two b l a s tomere s  
a n d  la te  b l a s t u l a  s t age s ,  0.05-0.025 m g / m l  H L  is able  to  
i nh ib i t  t he  d e v e l o p m e n t :  on ly  a few eggs gas t ru la t e  a n d  
fo rm a b n o r m a l  tadpoles .  

The  d e v e l o p m e n t a l  a b n o r m a l i t i e s  are  r e m a r k a b l e  in  
eve ry  e m b r y o n i c  a p p a r a t u s  (microcephaly ,  cyclopia,  ad-  
hes ive  o rgans  fused, o l f ac to ry  o rgans  absen t ,  vacuo l a r  
no tochord ,  sp ina  b i f ida  a n d  e x t e r n a l  in tes t ine) .  A t  gas t ru -  
l a t ion  the  i n h i b i t o r y  effects beg in  a t  concen t r a t i ons  of 0.2 
mg/ml ,  a n d  t he  t adpo les  h a v e  g rea t ly  r educed  tails. Af te r  
th i s  s tage  on ly  10 h t r e a t m e n t  can  p roduce  func t iona l  ab-  
no rma l i t i e s  in  t he  tadpoles .  The  m a r k e d  i n h i b i t o r y  effect  
on  morphogenes i s  p r o d u c e d  b y  br ief  t r e a t m e n t  w i t h  h is -  
tones  f rom c leavage  to the  b l a s t u l a  s tage,  suggests  t h a t  
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dur ing th is  per iod the  genes are ' t u rned  on '  to a large ex- 
tent .  They  seem unselect ively  inhib i ted  b y  t r e a t m e n t  
wi th  histories. These effects could also be re la ted  to inhibi-  
t ion of o the r  enzymat i c  sys tems  by  h is tones  18--20. 
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Riassunto. U o v a  di Anur i  (Discoglossus pictus) sono 
s t a te  t r a t t a t e  con istoni, I1 t r a t t a m e n t o  con la frazione 
ricca in lisina (0,4-0,1 mg/ml) du ran te  la segmentaz ione  
causa blocco alle p r ime  divisioni. Con concent raz ioni  
minor i  (0,05-0,025 mg/ml) lo svi luppo si a r res ta  allo 
studio di gastrula .  La sensibil i tg al t r a t t a m e n t o  decresce 
no t evo lmen te  dopo la gastrulazione.  La frazione ricea in 
arginina  6 r i su l ta ta  meno effieace. 
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D o e s  N i t r o g e n  Mus tard  Affect the F o e t u s  D irec t ly  
or S e c o n d a r i l y  by i ts  Effect on the Mother? 

Since the  te ra togenic  effects of n i t rogen mus t a rd  on 
p r e g n a n t  ra ts  were f i rs t  r epor ted  by  HASKIN 1, studies  of 
these effects have  been repea ted  by  m a n y  inves t iga tors  2 
and various k inds  of ma l fo rmat ion  have  been  ob ta ined  in 
ra t  and  mouse,  especially skeletal  ones. Deve lopmenta l  
abnormal i t ies  in the  ra t  were the  mos t  f r equen t  when  the  
compound  was appl ied in t raper i tonea l ly  14 days  af ter  
concept ion  6. 

I t  is not  known  whe the r  the  abnormal i t ies  arise f rom a 
direct  in te rac t ion  of the  c o m p o u n d  wi th  foetal  tissues, or 
w h e t h e r  t hey  are an indi rec t  effect  due to  the  influence of 
n i t rogen  mus t a rd  on the  m o t h e r L  

The purpose  of the  p resen t  expe r imen t  was to tes t  
w h e t h e r  n i t rogen mus ta rd  (Ant imi t - 'P l iva ' ,  Zagreb, N- 
methyl-bis( f l -chloroethyl)amine hydrochlor ide)  d i rec t ly  
affects  the foetuses  if appl ied as in t r au te r ine  inject ions 
into one uter ine  horn  at  the  same period of pregnancy .  

Female  albino ra ts  in te rb red  at  r a n d o m  in our labora-  
to ry  were used. The animals  were divided into two series. 
The f irs t  series of p r egnan t  females was t r ea ted  wi th  
0.01% ni t rogen m us t a rd  solution,  The animals  were sub- 
jec ted to l a p a r a t o m y  and the  drug was in jec ted  early in 
the  morn ing  of the  14th day  of ges ta t ion  into the  r ight  
u ter ine  horn.  I t  was usually in jec ted  in 2 or 4 conceptuses  
(0.05 ml per  conceptus) ,  exac t ly  be tween  the  uter ine  wall 
and  the  foetal  membranes .  The left u ter ine  horn  was left 
un touched  and served as the  first  control .  The second 
series received 0.05 ml of sterile physiological  saline in the  
same m a n n e r  as descr ibed above  and was used as the  
second control.  Bo th  groups of animals  were killed on the  
20th day  of pregnancy .  The foetuses were isolated and 

Series No. of Treated right uterine horn Untreatedleft 
No. animals uterine horn 

No. of con- No. of No. of No. of found 
ceptuses on found malformed normal 
14th dayof foetuses foetuses foetuses 
gestation 

1 20 83 60 31 90 
(51.6%) 

2 15 76 71 - 80 

f ixed wi th  Bouin ' s  f ixat ive for macroscopic  invest igat ion.  
The results  of th is  expe r imen t  are summar ized  in the  
Table.  

On the  20th day,  au topsy  showed in the  un touched  left 
u ter ine  horns  of the  f i rs t  series a n u m b e r  of normal  
foetuses (90), while in the  t r ea t ed  r igh t  u ter ine  horns  31 
mal fo rmed  foetuses  were observed.  All deve lopmen ta l  ab- 
normali t ies ,  such as exencephal ia ,  b r a c h y g n a t h i a  etc.,  
were simiIar to those  ob ta ined  by  in t raper i tonea l  in ject ion 
of the  c o m p o u n d  into the  m o t h e r  the  14th day  a f te r  con- 
cept ion.  In  the  second series of animals  t r ea ted  wi th  
saline solution, no ma l fo rma t ion  could be found among  
the  t rea ted  foetuses.  Only five foetuses of the  t r ea ted  
r igh t  uter ine horn  were absorbed.  

The resul ts  of these expe r imen t s  d e m o n s t r a t e  t h a t  
direct  in ject ions  of wa te r  soluble n i t rogen m u s t a r d  
{0.01%) into one of the  uter ine  horns  of the  p r e g n a n t  ra t  
induced r emarkab ly  gross abnormal i t ies  in the  foetuses 
of the  t r ea ted  uter ine  horn  only. The un t r ea t ed  ho rn  of 
the u terus  has never  shown any  ma l fo rmed  foetuses.  Thus  
we m a y  suppose  t h a t  the  co mp o u n d  direct ly  affects  the  
foetuses;  th is  excludes  one of our previous hypo theses  
t h a t  it  p r imar i ly  d is turbs  the  normal  funct ions  of preg- 
n a n t  females and affects the  foetuses due to this  p r i m a r y  
effect. 

Rdsumd. On a analys6 l ' ac t ion  locale de l 'yp6ri te  nitr6e 
sur  le d6ve loppemen t  embryona i r e  du ra t  blanc. Cet 
agent  a 6% adminis t r6  par  voie in t rau t6r ine  et  seu lement  
duns une come  de l 'ut6rus le 146me jour  de gravidit6.  A la 
base des d6format ions  ob tenues  du foetus p r o v e n a n t  de la 
come  trai t6e on peu t  conclure que l ' agen t  affecte directe-  
merit  les foetus sans jamais  por t e r  a t t e in t e  ~ ceux de la 
corne non trait6e.  
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