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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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Gynec. 700, 957 (1968). 
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15.4. 1975 Speeialia 

Table I. Effect of nicotine Oil maternal weight-gain, and fetal and placental weights 
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Treatment No. of gravid rats No. of nidations �9 Maternal weight-gain b Fetal weight o Placental weight o 
(g) ~ (mg) �9 (mg) "' 

Control 4 9.0 -t- 2.0 48 z 3 312 j- 9 324.:~ 8 
Nicotine 
1 mg/kg/day 5 8.8 • 1.1 34 =E 4 a 309 _L 7 305 • 10 a 
2 mg/kg/day 5 10.2 -t- 1.6 22 ~ 4 a 292 i 60 268 :~= i a 
6 mg/kg/day 7 12.4 4- 1.0 17 :t: 7 a 250 i 4 a 202 ~= 6 a 

�9 Mean :t_ SEM. bWeight-gain between gestation day 9 and 16. eGestation day 16. aStatistically different from control value at p < 0.01. 

direct  effect  on fetal  t issues. However ,  the  alkaloid m a y  
also influence fetal  deve lopmen t  indi rec t ly  via t he  pla- 
centa.  Al though  TANAKA s has shown t h a t  resp i ra t ion  of 
the  h u m a n  p lacen ta  is reduced  by  smoking  dur ing  
pregnancy,  there  is no in fo rmat ion  concerning the  affect  
of n icot ine  on th is  t issue. 

Because of the  i m p o r t a n t  role of the  p lacen ta  in 
m a i n t e n a n c e  of a normal  pregnancy ,  the  p resen t  invest iga-  
t ion  was u n d e r t a k e n  to  de te rmine  the  affect  of chronic 
ingest ion of n icot ine  on p lacenta l  g rowth  and  funct ion.  
Sprague Dawley  ra ts  were used and  the  spe rm posi t ive  
da te  ind ica ted  by  the  suppl iers  (Ho l t zman  Co., Madison, 
Wis.) was des igna ted  day  1 of gesta t ion.  Animals  were 
d i s t r ibu ted  r a n d o m l y  in to  4 groups,  housed  individual ly  
and fed Pur ina  ra t  chow and wa te r  ad l ibi tum. Con- 
t rol  animals  were in jec ted  s.c., twice dai ly f rom ges- 
t a t ion  day  9 th rough  15 wi th  0.9% saline. Each  of the  
3 remain ing  groups  was in jec ted  according to  the  same 
reg imen wi th  e i ther  0.5, 1 or 3 mg of nicot ine per  kg 
body  weight .  The low and  pe rhaps  the  in t e rmed ia te  dosage 
is wi th in  the  physiological  level of nicot ine consumed by  
heavy  smokers  t Serum conta in ing  59Fe-labeled t ransfer r in  
was p repa red  and admin i s t e red  to each ma te rna l  ra t  
under  anes thes ia  according to  the  m e t h o d  of GARRETT 
et al. 10. Each  an imal  was allowed to  recover  f rom the  e ther  
anes thes ia  for 30 rain, was  again anes the t ized ,  laparo- 
tomized  and the  uter ine  horns  excised. The to ta l  n u m b e r  
of n ida t ion  sites was de t e rmined  and  each fetus and  
chorioal lantoic  p lacen ta  was weighed and  counted  for 
r ad ioac t iv i ty  in a NaI  (T1) crys ta l  scint i l la t ion counter .  
S ta t i s t ica l  analysis  of t he  da t a  was ob ta ined  using an 
IBM 360/50 compu te r  and  the  Sta t i s t ica l  Analysis  
Sys tem n.  Level  of significance was de te rmined  l~sing 
S tuden t ' s  t-test .  

Maternal  ra t s  receiving nicot ine became  anorexic  and 
the  ra te  of weight  gain was less t h a n  t h a t  of control  

animals.  As shown by da t a  in Table  I, in ter ference  wi th  
ma te rna l  weight -ga in  and  conceptus  g rowth  corre la ted 
posi t ively  w i th  increasing dosage of the" alkaloid. Ra t s  
t r ea t ed  wi th  nicot ine a t  1, 2 and  6 mg /kg /day  gained, 
respect ively,  71%, 46% and  35% Of the  weight  gained by  
cor responding  controls.  The ra t io  of the  conceptus  weight  
and the  ma te rna l  weight -ga in  was 0.0013 for controls,  
0.0018, 0.0019 and 0.0027 for ra t s  receiving nicot ine a t  
1, 2 and  6 mg/kg/day .  As shown by  th is  ratio,  the  alkaloid 
exer ted  a more  p ronounced  influence on the  ma te rna l  
sys t em t h a n  on the  fe ta l -p lacenta l  uni t  per  se. However ,  
wi th in  the  fe ta l -p lacenta l  unit ,  g rowth  of the  p lacen ta  
was affected more  by  nicot ine  t h a n  was g rowth  of the  
fetus.  The ra t io  of fetal  weight  to p lacenta l  weigh t  was 
0.96 in controls  and  1.01, 1.09 and 1.24 in ra t s  receiving 
nicot ine  a t  1, 2 and 6 mg/kg/day ,  respect ively .  Fe ta l  
dea th  occurred in a p p r o x i m a t e l y  60 % of the  ra t s  receiving 
nicot ine a t  each dosage level bu t  in only 25% of t he  contro l  
rats ,  and  the  incidence of resorp t ions  increased by  approx-  
ima te ly  10% in drug t r ea t ed  rats.  Resul ts  ob ta ined  in the  
p resen t  s t u d y  re la t ing  to  the  effect  of n icot ine  on ma te rna l  

s M. TANAKA, J. Jap. Obstet. Gynec. Soc. Id, 45 (1967). 
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KOSTENBAUDER: 0.54 mg of nicotine absorbed per pack of ciga- 
rettes smoked; nicotine absorption, however, varies from person 
to person and is related to puff volume, inhalation of smoke, etc. 

10 R. J. B. GARRETT, N. E. GARRETT and J. W. ARCHDEACON, Life 
Sci. 71, 1 (1972). 

11 A. J. ]~ARR and J. H. GOODNIGHT, A User's Guide to the Statistical 
Analysis System (Student Supply Stores, North Carolina State 
University, Raleigh, N.C., 1972). Data analysis conducted by Mr. 
R. GURAL, College of Pharmacy, University of Kentucky. 

Table II. Effect of nicotine on maternal-fetal transport of 5~Fe on the 16th day of gestation 

Treatment No. of gravid rats No. of fetal-placental units 59Fe CPM• 10 3~ 

Fetus Fetal-placental unit 

Control 5 44 
Nicotine : 
1 mg/kg/day 4 23 
2 mg/kg/day 6 61 

6 mg/kg/day 6 63 

3.3 =~= 0.1 

3.0 i O.3 
1.8 -4- 0.3 
(p < O.OO5) 
1.6 ! 0.3 
(p < 0.001) 

7.2 q- 0.3 

7.5 ~ 0.7 
4.5 ~= 0.8 
(p < 0.025) 
4.4 q- 0.7 
(p < 0.01) 

~Mean • SEM. 
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weight-gain,  fetal  weight  and fetal  resorptions are similar  
to bu t  not  as pronounced as the  f inding of HuDsoN and 
TIMIRAS 12. These invest igators  adminis tered  nicotine at  
2, 6 and 10 mg/kg /day  to rats  f rom gestat ion D a y  0 t o  
D a y  21 or from D a y  0 to D a y  7 only. They  found tha t  the  
percentage of resorptions increased and tha t  body weight  
of the  offspring decreased when increasing amounts  of 
nicotine were administered.  The authors  suggested tha t  
nicotine affects processes opera t ive  dur ing the  first week 
of gestat ion and t h a t  these effects m a y  be manifes ted in 
deve lopmenta l  dis turbances in la ter  growth stages. Resul ts  
of the  present  study,  however,  demons t ra te  t h a t  fetal  
deve lopment  is also affected even when nicotine adminis-  
t r a t ion  is ini t ia ted after  the  first th i rd  of gestation. 

In  the  ra t  a t~cansport sys tem for iron develops in the 
p lacenta  ~3 and on the  16th day  of gestat ion iron can be 
t r ansmi t t ed  to the  fetus by  this system 10. Since accumula-  
t ion of iron from mate rna l  t ransferr in  by the p lacenta  is a 
process which is not  dependent  upon t h e  presence of a 
normal  fetus ~, 5"Fe up take  can be used as one index of 
p lacenta l  function.  As shown by da ta  in Table  I I  iron 
nuclide was effect ively accumula ted  by the  p lacenta  of 
control  animals  and was t ranspor ted  to the  fetus on the 
16th day of gestation. Nicot ine a t  1 mg /kg /day  did not  
significantly influence up take  and t ranspor t  of 59Fe by ~che 
placenta.  In  rats  receiving nicotine a t  2 and 6 mg/kg /day  
placental  uptake  of iron was depressed significantly.  
Approx ima te ly  40% less iron was present  in the  fetal-  
p lacental  uni t  of rats  receiving nicotine, Fur thermore ,  on a 
weight  basis, nuc l ide  t ranspor t  by the  pa lcenta  was 
reduced 22 to 34%. 

Results  of the  present  s tudy  support  the  findings of 
other  invest igators  t ha t  nicotine ingestion adverse ly  
affects fetal  weight-gain.  In  addit ion,  however,  results f rom 
the s tudy  s h o w  tha t  nicotine adverse ly  affects placental  
growth and at  least one aspect  of p lacental  function, 
namely,  accumula t ion  and t ranspor t  of iron. Invest iga-  
t ions on the  effect of nicotine on other  biochemical  and 
morphological  parameters  of placental  development ,  
metabol i sm and t ranspor t  m a y  provide  insight  into how 
and to wha t  ex ten t  c igaret te  smoking m a y  affect  gravid  
women and their  fetuses. 

Zusammen/assung. Nikot in  in 1, 2 und 6 mg/kg  t~tglichen 
Dosen in R a t t e n  v o m  9. bis zum 15. Tage der Tr~cht igkei t  
s.c. inj izier t  verursaehte  herabgesetz te  Gewichtszunahme 
der Mut te r  sowie geringeres W a c h s t u m  des F6tus  und der 
Plazenta.  Bei  einer t~glichen Dosis yon 2 und 6 mg/kg  
Nikot in  war  die 59Fe-Anreicherung in der P lazenta  
betrXchttich verminder t .  
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Etude par immunofluorescence de l'apparition de prot6ines contractiles,  myosine  et actine, dans 
des Myoblastes d'Amphibiens en diff6renciation in vitro 

Immunofluorescence Studies on the Appearance of 
Differentiation of Amphibian Myoblasts 

Le bu t  de notre  t r ava i l  a 6t6 d '6 tudier  un aspect  
de la diff6renciation morphologique  in v i t ro  des myo-  
blastes d'Urod61e et  plus par t icul i6rement  d 'ef fec tuer  
une 6tude compara t ive  de l ' appar i t ion  et l '6volut ion de 
prot6ines myofibril laires,  myosine  et actine, 5~ l 'a ide de la 
technique  d ' immunof luorescence  qui  pe rmet  de d6celer 
avec pr6cision la pr6sence d 'une  quant i t6  min ime  de ces 
prot6ines. 

Matdriel et mdthodes. - Prdparation du matdriel em- 
bryonnaire et immunofluorescence. Des cultures de cellules 
pr61ev6es sur la paroi  dorsale de jeunes neurulas (St. 13) 
de Pleurodeles waltlii sont  effectu6es selon une technique 
d6jh d6crite 1. La  t echn ique  d ' immunof luorescence  in- 
directe utilis6e est essentiel lement  la m6me que celle d6js 
publi6e ~, 3. 

Pr@aration des antig~nes et antisdrums. Les d6tails de la 
pr6para t ion des alltig6nes, leur identif ication,  le contr61e 
de leur purer6, l ' absorpt ion  des antis6rums, e t c . . ,  sont 
d6crits dans de pr6c6dentes publications~-a. 

Contrdles. Celtules: 1. Transf6r6es seulement  dans le 
t a m p o n  salin; 2. trai t6es au S w A R / F I T C  (Sevac) seule- 
men t ;  3. trait6es avec du s6rum ant i -myosine  (anti-actine) 
seulement ;  4. oh le s6rum normal  de lapin est utilis6 ~ la 
place de l ' ant is6rum ant imyosi l le  (anti-actine). Tous ces 
contr61es out  donn6 des r6sultats n6gatifs. 

Rdsultats. A 18~ 3 ~t 4 jours sont n6cessaires aux 
cellules pour  s ' a t t acher  et  s '6taler sur le support .  A c e  
stade, les myoblas tes  g6n6ralement fusif0rmes ne pr6- 
sentent  encore aucune autre  diff6renciation morpholo-  

Myosin and Actin During in vitro 

gique. A par t i r  de ce moment ,  il n ' y  a plus de mitose dans 
cet te  cat6gorie cellulaire. Ce n 'es t  qu 'apr6s le 5e jour  de 
cul ture  que la s t r ia t ion myofibr i l la i re  commence  5~ 6tre 
visible en microscopie ~ contras te  de phase, dans la zone 
paranucl6aire.  Au cours des jours qui  suivent,  les myo-  
fibrilles progressent  vers Ies extr6mit6s de la cellule, dont  
la plage cy top lasmique  s 'accroit .  La  diff6renciation 
morphologique  de la cellule musculaire  est compl6te  au 
10e jour  de cul ture  environ 1. 

I1 est h noter  que la cytodiff6renciat ion des myoblastes  
d'Urod61es se d6roule no rma lemen t  in v i t ro  bien que ces 
cellules res tent  souvent  compl6 tement  isol6es 5. La  fusion 
des myoblas tes  n 'es t  pas n6cessaire. Ceci est contraire  ~t 
ce qui  se passe pour  la diff6renciat ion de cellules isol6es de 
muscle squele t t ique  d ' embryons  d 'Oiseau ou de Mammi-  
f6re, qui  n6cessite une fusion de myoblas tes  en un 
syncy t ium se t r ans fo rmant  ensuite en fibre musculaire  
typ ique  avec l ' appar i t ion  de myofibri l les caract6ristiques.  

Nous avons eu recours ~ une technique  immunoch imique  
pour  d6tecter  les premiers  signes d ' appar i t ion  des prot6ines 
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