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"With an increase in t e m p e r a t u r e  t he  drug  came out  of 
solut ion and the  resul t ing t u r b i d i t y  was read at  540 n m  
on a Beckman  S p e c t r o p h o t o m e t e r  wi th  an a t t a ch ed  
Haake  Cons tan t  Tempera tu r e  Circulator.  Readings  were 
t aken  while the  solut ions were ma in t a ined  at  4 ~ , 21 22 ~ 
(room tempera tu re ) ,  and  37 ~ 

The results  of th is  s tudy  are summar ized  ill the  Figure.  
Optical  dens i ty  was par t i a l ly  due t o  the  yel low-orange 
color of t he  drug. At  4~ each concen t ra t ion  was clear 
and free f rom tu rb id i ty .  I t  was obvious the  drug  was 
comple te ly  in solut ion and opt ical  dens i ty  was wholly 
concen t ra t ion  d e p e n d e n t  a t  th is  t empera tu re .  At  room 
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The turbidity of actinomycin D at different temperatures. 3 con- 
centrations of the drug in phosphate buffer (0.25, 0.5, 1.0 mg/ml) 
were maintained at 4 ~ 21-22 ~ (room temperature), and 37~ 
Turbidity was measured, (as a change in optical denstiy), spectro- 
photometrically at 540 rim. Optical density was partially due to the 
color of the drug. The variation in optical density at 4 ~ was wholly 
concentration dependent; the drug was completely in solution at this 
temperature. 

t e m p e r a t u r e  only the  h ighes t  concent ra t ion  of ac t -D 
(1.0 mg/ml) began to  come out  of solut ion and  thus  
regis tered an increased tu rb id i ty .  This  insolubi l i ty  was 
he igh tened  3-fold a t  37~ Ac t inomyc in  D at  the  lower 
concen t r a t ions  of 0.25 and 0.5 mg /ml  s t ayed  in solut ion 
at  room tempera tu re .  At  37~ 0.5 mg /ml  became 
insoluble w i th  a 4-fold increase in t u rb id i t y ;  0.25 mg/ inl  
r emained  in solution. 

The phys ico-chemica l  p ro p e r t y  o5 increased solubil i ty 
wi th  decreasing t e m p e r a t u r e  is not  unique to  ac t -D bu t  has 
been observed wi th  o ther  compounds6.  By  a f reeze- thaw 
technique  concen t ra t ions  of ac t -D in aqueous med ium can 
be realized as h igh  as 0.5 mg /ml  a t  room tempera tu re .  For  
rapid  bioavailabi l i ty,  however,  we suggest  the  adminis t ra -  
t ion of ac t -D at  0.25 mg/ml.  Solut ions conta in ing  0.5 mg/  
ml are l iable to precipi ta te ,  a t  body  t empera tu re ,  a t  the  
site of injection.  This, then,  e l iminates  t he  necess i ty  of 
using foreign vehicles to dissolve ac t -D and thus  t he  
possibi l i ty  of the i r  effects 7 

Rdsumd. L 'ac t inomyc ine  D est  solubilis6e dans  un 
milieu aqueux  par  une t echn ique  de cong61ation suivie de 
d6gel, ce qui p e rme t  d ' a t t e i n d r e  des concen t ra t ions  de 
1 mg /ml  & 4~ et  de 0.5 mg /ml  & la t emp6ra tu re  du 
laboratoire.  Pour  ob ten i r  une absorp t ion  rapide  de 
l ' ac t inomyc ine  D les concen t ra t ions  ne do iven t  pas 
d6passer  0.25 mg/ml.  
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Vesiculat ion of the Nuclear  Envelope  of the Liver 

The d e v e l o p m e n t  of vesicle s t ruc tures  f rom the  nuclear  
envelope has been descr ibed in var ious  species of oocytes  1-4 
and in the  gas g land  cells f rom Perca /luviatilis s, the  
deve lopmen t  of such s t ruc tures  f rom the  nuclear  envelope 
of a m a m m a l i a n  somat ic  cell has  no t  been observed.  We 
here r epor t  the  d e v e l o p m e n t  of small,  single membrane -  
bounded  vesicles f rom the  ou te r  e lenlent  of the  nuclear  
envelope of bo th  the  l iver and k idney  cells of the  mouse  
and  large nuclear  envelope pro t rus ions  in p rox imal  
convolu ted  tubule  ceils of the  kidney.  

In  cells of b o t h  liver and k idney  p rox imal  tubules  the  
con tour  of the  outer  nuclear  m e m b r a n e  was f r equen t ly  
irregular  and puckered.  Finger l ike  pro jec t ions  and pockets  
were p inched-of f  to  form small,  e lectron t r a n s p a r e n t  
vesicles, 50-100 n m  in d iameter .  A comple te  develop- 
men ta l  series has been t raced  ill bo th  l iver and  kidney,  as 
is shown in Figures  i and  2. There was no evidence t h a t  
the  vesicle profiles r epresen ted  sect ions of microtubules  or 
lamellae der ived f rom the  nuclear  envelope.  

Al though  there  was no a p p a r e n t  associat ion be tween  
the  posi t ion of the  nucleolus wi th in  the  nucleus or wi th  

and Kidney of the Mouse  

mitochondr i a  or Golgi appa ra tus  wi th  sites of small  
vesicle product ion ,  there  was all associat ion wittl  t he  
endoplasmic  ret iculum. Especial ly  in the  liver, rows of 
small  vesicles occurred be tween  the  p a r en t  nuclear  
envelope and ad jacen t  lamellae of endoplasmic  ret iculum. 
Such vesicles were of ten  f la t tened,  suggest ing the i r  
convers ion into e lements  of endoplasmic  re t icu lum bu t  
no evidence was found of the i r  fusion wi th  lamellae. 

Nuclear  envelopes  of some 15% of k idney  cells were 
also observed wi th  large local p ro t rus ions  which were 
a p p a r e n t l y  associa ted wi th  the  p roduc t ion  of double  
m e m b r a n e  bound  vesicles conta in ing  mater ia l  of appa ren t ly  
nuclear  origin. These pro t rus ions  were a lmos t  a lways 

1 B. SCHARRER and S. WURZELMANN, Z. Zellforsch. mikrosk. Anat. 
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T. G. BAKER and L. L. FRA~'CHI, Z. Zellforsch. mikrosk. Anat. 
93, 45 (1968). 

4 E. C. ADAMS and A. T. HERTm, J. Cell Biol. 27, 397 (1964). 
5 W. KILARSKI and A. JASINSKI, J. Cell Biol. d5, 205 (1970). 
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Fig. 1 and 2. Stages in the postulated 
development of a small vesicle from the 
outer membrane of the nuclear envcloppe. 



Ill/ ~ 
. . . . .  " ~"' l  

/ h l l / ~  

/,vI i ~ "  ~ ~ ~ ~  Pn~i~4~~176 ~e- 



486 Specialia EXPERIENTIA 31/4 

irregular in shape wi th  the membranes  widely  separate 
and the  contents  poorly  defined. Again var ious stages in 
their  deve lopment  were found, as is shown in Figures 3 
and 4. 

Protrusions resembling t h a t  shown in Figure  4a where 
the outer  margin was rup tured  and granular  mater ia l  seen 
passing into the  cytoplasm,  were f requent ly  observed. In  
such cases the  inner of the  two elements  of the  nuclear  
envelope was always reconst i tu ted  across the surface of 
the  nucleus. I t  is probable  tha t  the  fully developed 
vesicle shown as Stage (VI) in Figure  3 represents  a 
section th rough  a prot rus ion of the  type  shown as Stage 
(V). I t  is unlikely tha t  f inal  separat ion of the protrusions 
f rom the  paren t  nuclear  envelope was necessary before 
release of the  contents  could take  place. Release seemed 
to begin immedia te ly  the  in tegr i ty  of the  inner e lement  of 
the nuclear envelope was restored. Such complete ly  
separated s t ructures  were only rarely observed and then  
never  free in the  cytoplasm.  

The mater ia l  included ill the  protrusions f requent ly  
resembled nucleoplasmic const i tuents ,  par t icular ly  the 
chromatin .  Nei ther  r ibonuclease nor pepsin had a marked  
effect upon the  appearance  of the  contents  of the  pro- 
trusions, apar t  f rom occasionally reducing the contrast  oI 
the  ma t r ix  material .  

Discussion. I t  is difficult  to visualize the significance of 
ei ther the  deve lopment  of small  vesicle s t ructures  f rom 
the outer  e lement  of the  nuclear  envelope or the develop- 
ment  of protrusions f rom bo th  the  elements  of the  nuclear  
envelope except  in te rms  of nucleo-eytoplasmic transfer.  

The deve lopment  of irregulari t ies in the outer  e lement  
of the nuclear  envelope of cells of bo th  the  l iver  and kidney 
could conceivably  be related to a need to increase the  
surface area of the  perinuclear  space-cytoplasmic interface 
in certain metabol ic  states. The deve lopment  of small  
vesicles f rom m a n y  of the  irregulari t ies however,  would 
suggest the  t ranspor t  of small  molecules or o ther  electron 
t ransparen t  components  from the perinuclear  space to the 
cytoplasm.  Such material ,  presumably,  cannot  t raverse  
the  nuclear  membrane  by diffusion. The  nuclear  envelope 
and endoplasmic re t iculum are known to be s t ructura l ly  
related. The observed relat ionship be tween  the  points  of 
origin of the  small  vesicles and lamellae of the  endoplasmie 
re t iculum suggests t ha t  the  nuclear  envelope is able to 
contr ibute  mater ia l  to the  endoplasmic ret iculum. 
Vesicles budded  from the  nuclear  envelope could perform 
a combined funct ion of carrying small  molecules as well as 
contr ibut ing  to the  mass of the  endoplasmic re t iculum by 
fusing wi th  it. 

The funct ion of the  large membrane  protrusions is 
more difficult  to explain, pa r t ly  because of their  restr ic ted 
occurrence in the  k idney and par t ly  because of their  
re lat ive infrequence.  The presence of included mater ia l  of 
nuclear origin and its apparen t  release would suggest tha t  

they  are also connected wi th  some mechanism of nucleo- 
cytoplasmic  transfer.  I t  has never  been fully established to 
what  ex ten t  nucleopores can cope wi th  the  t ransfer  of 
part icles f rom nucleus to cytoplasm.  I t  is conceivable  
tha t  the  deve lopment  of large nuclear  membrane  pro- 
trusions migh t  represent  a means  of t ransferr ing large 
par~icles, in bulk, ill cer ta in  cell types. SCHARRER and 
"VyURZELMANN 1 suggested such an explana t ion  for the 
deve lopment  of s imilar  s t ructures  from the  nuclei  of 
oocytes of the South  Afr ican Lungfish. 

I t  is in teres t ing to note, here, the  observat ions  of 
LOWENSTEIN ~ concerning the  propert ies  of the  nuclear  
envelope and the  necessi ty of a t  least one of the  membrane  
components  remaining in tac t  for the main tenance  of 
nuclear  function. Par t icula te  mater ia l  could be t ransferred 
direct ly  f rom the  nucleus to the  cy top lasm by  means of 
prot rus ion development ,  wi thou t  d is turbing the  s t ructura l  
in tegr i ty  of the  nuclear  envelope, only one of the membrane  
elements  being d is turbed at  any  one t ime.  

SCHARRER a n d  WURZELMANN 1 a n d  ~ILARSKI a n d  
JASINSKI 5 correlated the  deve lopment  of large vesicle 
s tructures f rom the  nuclear  envelope of cells of Protopterus 
and Perca fluviatilis with  al tered cellular act ivi ty .  In  the  
case of the  gas gland cells of Perca the  produc t ion  of 
vesicle s t ructures  was associated wi th  increased prote in  
synthet ic  ac t iv i ty .  We were able to demons t ra te  an 
increase in the f requency of both  the  small  vesicles and 
large protrusions wi th  thyro id  hormone  t r ea tment ,  
which is known to s t imula te  prote in  synthesis  ~, s. 

Al though it  is difficult  to ascribe any  definite funct ional  
significance to the  deve lopment  of bo th  small  vesicles 
and large membrane  protrusions f rom the  nuclear  envelope 
thei r  occurrence appears  to be related to increased protein 
synthet ic  ac t iv i ty  and to nucleocytoplasmic  transfer  
mechanisms.  

Zusammen/assung. Ers tmals  werden bei S~Lugetieren 
Vesikulat ionen der ~Lusseren Lamel le  der K e r n m e m b r a n  
bei Nieren- und Leberzel len yon M~usen gefunden ulld 
diese mi t  der Prote insynthese  ill Verb indung gebracht .  
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Nicotine and Placental Iron Transport 

Several  reports  during the  pas t  few years have  suggested 
tha t  there  m a y  be a causal  relat ion be tween mate rna l  
smoking and cer ta in  adverse pharmacologic  responses ill 
gravid  women and human  fetuses. Compared  wi th  non- 
smokers, women who smoke tend  to have  smaller babies 
and a greater  incidence of p remature  delivery,  abort ion 
and st i l lbir th ~-4. BECKER et al. 5,~ have  obtained da ta  ill 
rats  which demons t ra te  t ha t  nicotine is effect ive in 
producing re ta rda t ion  of fetal  weight.  Since nicotine can 
readi ly  t raverse  the placental  barr ier  7 it  m a y  exer t  a 
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