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i n t a c t  v i r a l  par t ic les ,  m a y  rep l i ca te  a n d  induce  a one-cycle  
p r o d u c t i o n  w h e n  in jec ted  i n t o  such  e m b r y o n a t e d  eggs. 
I n  t h i s  s y s t e m  also, t h e  c o m b i n a t i o n  of MA a n d  V-1RNA 
showed  to  be  non- in fec t ious  o v e r  a 24 h per iod .  I f  combi -  
n a t i o n s  of V - R N A  w i t h  MA r e m a i n  u n a l t e r e d  in t r ace l lu -  
lar ly ,  t h e n  one  shou ld  e x p e c t  to  be  ab le  to  b lock  mul t ip l i -  
c a t i o n  of v i ruses  b y  g iv ing  MA to  H e L a  cells before  in- 
fec t ion  w i t h  v i r a l  par t ic les  a n d  t h e i r  nucle ic  acids.  E x -  
p e r i m e n t s  ca r r i ed  o u t  w i t h  vacc in i a  (virus  c o n t a i n i n g  
V-DNA)  a n d  po l iov i rus  or  i t s  V - R N A  c o m p o n e n t ,  how-  
ever ,  were unsuccessful ,  because  a r educed  yie ld  of pa r -  
t ic les  pe r  cell was  obse rved  b u t  cond i t i ons  necessa ry  to  
s h u n  v i r a l  r ep l i ca t ion  c o m p l e t e l y  h a v e  n o t  ye t  been  met .  
Tox ic i ty  of MA for  H e L a  m a k e s  i t  d i f f icu l t  to  s a t u r a t e  
cells w i t h  basic  p r o t e i n  in  such  w a y  t h a t  s ingle nucle ic  
acid molecules  could  be  c o n v e n i e n t l y  t r a p p e d  before  t h e y  
c a n  t r a n s f e r  t h e i r  gene t ic  message  to  t h e  cell. 

Discussion. (a) S ince  we h a v e  previously- f o u n d  ~ LM\V-  
R N A  in  b o t h  t h e  w a s h e d  pe l le t  a n d  t h e  s u p e r n a t a n t  of a 
105 000 g cen t r i fuga t ion ,  ou r  LMVV'-IZNA c h r o m a t o g r a p h y  
f r ac t i on  is n o t  e x a c t l y  t h e  s a m e  as  t r a n s f e r  r ibonuc le ic  
ac id  (S -RNA)  i so la ted  b y  u l t r a c e n t r i f u g a t i o n  of ce l lu la r  
h o m o g e u a t e s ;  t h e  s ame  d i s t i n c t i o n  m u s t  be  m a d e  for 
H M W - R N A  a n d  R - R N A  f rom r ibosomes .  O u r  p r ev ious  n 
a n d  p r e s e n t  d a t a  i nd i ca t e  t h a t  b o t h  t h e s e  r ibonuc te ic  
acids,  as well  as ce l lu lar  DNA,  w h e n  c o m b i n e d  w i t h  MA, 
a re  s t ab l e  t o w a r d  t he  h y d r o l y t i c  ac t ion  of nucleases ,  in 
vitro a n d  in rive. Such  a r e s i s t ance  seems due  to  a r ea l  
c o m b i n a t i o n  a n d  no t  m e r e l y  to  i n h i b i t i o n  b y  MA of en-  
zyme  ac t iv i ty ,  because  no  c o m p c t i t i o n  was o b s e r v e d  in  
t he  p r e sen t  of a n  excess of r ibonuc lease  n .  

(b) T h e  obse rved  u p t a k e  of n a k e d  D N A  b y  H e L a  cells 
conf i rms  t he  r epo r t s  f rom severa l  L abo r a t o r i e s  '~-'n which  
h a v e  r ecen t ly  descr ibed  t he  p e n e t r a t i o n  of homologous  a n d  
he te ro logous  D N A  molecules  in to  t he  nucle i  of d i f fe ren t  
m a m m a l i a n  cells. 

(c) I t  is k n o w n  t h a t  in fec t ious  cen te r s  a re  r educed  b y  a 
f ac to r  of  3 to  5 togs u p o n  e x t r a c t i o n  of R N A - v i r u s e s  w i t h  
phenol .  In  t h e  case  of t o b a c c o  mosa ic  v i rus ,  howeve r ,  
ef f ic iency of i n fec t ion  was  inc reased  t h o u s a n d  fold b y  
c o m b i n i n g  V - R N A  w i t h  i t s  p r o t e i n  pa r tne r~L  O ur  resu l t s  
seem to  i nd ica t e  t h a t  two  m a i n  fac to rs  are  i n v o l v e d  in t h e  
eff ic iency of in fec t ion  w i t h  V - R N A :  p r o t e c t i o n  f rom e x t r a -  
ce l lu lar  nuc leases  a n d  a b s o r p t i o n  o n  t h e  hos t  as well. T h e  
inc reased  u p t a k e  of p r o t e i n - b o u n d  nuc le ic  acids  t h a t  we 

h a v e  o b s e r v e d  is in  a g r e e m e n t  w i t h  r e c e n t  r epo r t s  of 
s imi la r  e n h a n c e m e n t s  obse rved  for  DNA, R - R N A  a n d  V- 
R N A  c o m b i n e d  w i t h  ge la t in  ~s, p r o t a m i n I ~  a n d  c a l f t h y m u s  
h i s t o n e s  ~0. 

(d) T h e  s y s t e m  we h a v e  s t ud i ed  could be  used  as  a model  
for  i n v e s t i g a t i n g  t h e  ac t ion  of in te r fe ron(s ) ,  w h i c h  are 
desc r ibed  as  p ro te in(s )  of low mo lecu l a r  w e i g h t  syn the -  
sized b y  cells t r e a t e d  w i th  i n a c t i v a t e d  v i ruses  a n d  able  to 
i n h i b i t  m u l t i p l i c a t i o n  of o t h e r  a l ive  cha l l enge  vi ra l  
species. One  h y p o t h e s i s  t h a t  we h a d  p o s t u l a t e d  is t h a t  
in te r fe ron(s ) ,  l ike our  m e t h y l a t e d  a l b u m i n ,  m a y  merely  
unde rgo  c o m b i n a t i o n  w i t h  nucle ic  acids in  a complex  
s t ab l e  to  i n t r ace l l u l a r  enzymes .  F u r t h e r  work  is necessary  
to  c la r i fy  t h i s  po in t .  

Rdsumd. Les acides nuc l6 iques  se c o m b i n e n t  avec  l ' a lbu-  
m i n e  md thy l6e  e t  f e r m e n t  des  complexes  qui  ne  s e n t  pas  
hydro lys6s  p a r  les nucl~ases,  m a i s  dissoci6s p a r  des  ions 
ino rgan iques .  Ces nuc l6opro t6 ines  p6n&tren t  d a n s  les 
cellules en  q u a n t i t 6  b e a u c o u p  p lus  61ev6e que  tes acides 
nuc l6 iques  c o r r e s p o n d a n t s ,  e t  c o n t r a i r e m e n t  ~ ceux-ci ,  
elles ne  s e n t  pa s  catabol is6es .  L a  c o m b i n a i s o n  avec  l ' a tbu-  
mine  m6thy l~e  r e n d  inac t i f  l ' ac ide  r ibonuc l~ ique  v i r a l :  les 
ions  inorgan iques ,  e t  n o n  les cel lutes v i v a n t e s ,  s e n t  ca- 
pab les  de  dissocier  ce complexe  e t  de l ib6rer  I ' A R N  in- 
fect ieux.  

C. COCITO, A. PRINZIE, a n d  P. DE S O ~ R  

Rega Institute, Laboratory of Virology, Louvain (Belgium), 
November 20, 1961. 

1'~ S. M. GARTLER, Nature 184, 1505 (1959). 
13 F. M. S1ROTNAK and D. J. HUTCalNSON, Bioehim. hiophys. Acta 

36, 746 (1959). 
14 E. BOREt~FREUND and A. BENmCH, J. blophys, biochem. Cytol 

9, 81 (1961). 
la M. HILL, Nature 189, 916 (1961). 
18 R. I. SALGANIK, T.M. MOROSOVA, and V. F. DREWCH, Prec. Nat. 

Acad. Sci. USSR 26, 399 (196l). 
17 H. FRAENKEL-CoNRAT and B. SIsGER, Biochim. biophys. Aeta 24, 

540 (1957). 
as K. G. BENSCH and D. W. KING, Science 133, 381 (1961). 
1~ H. A:~os, Biochem. biophys. Res. Comm. 6, 1 (1961). 
20 C. ~. SMULL, M. F. MALLETTE, and E. H. LODWlG, Biochem. bio- 

phys. Res. Comm. 5, 247 (1961). 

I n f l u e n c e  o f  C h l o r p r o m a z i n e  o n  N u c l e a r  a n d  
C y t o p l a s m i c  U p t a k e  o f  ~ S - M e t h i o n i n e  ~ 

Introduction. T h e  m o s t  e v i d e n t  effects  of c h l o r p r o m a z i n e  
on  cell m e t a b o l i s m  seem to  be  a n  increase  in  t h e  A T P  
c o n t e n t  of c e r t a i n  t i ssues  a n d  a d e r a n g e m e n t  of t he  e l ec t ron  
t r a n s f e r  process  ~-5. I n  severa l  i n s t a n c e s  morpho log i ca l  
d e g e n e r a t i v e  c h a n g e s  h a v e  b e e n  obse rved  s,7. 

T h e  resu l t s  of t he  in f luence  of c h l o r p r o m a z i n e  on  pro-  
t e in  syn thes i s  are in  confl ic t .  MITINA s a f t e r  s t u d y i n g  
severa l  g roups  of r a t s  i n j ec t ed  w i t h  inc reas ing  doses of 
ch lo rp romaz ine ,  up  to 20 m g / k g  of b o d y  w e i g h t  pe r  d a y  
for  13 days ,  f ound  no  d i f ference  in  t he  a sS-meth ion ine  up-  
t a k e  b y  p r o t e i n s  in  t he  e x p e r i m e n t a l  an ima l s ,  as  com-  
p a r e d  w i t h  COlitrols. LINDAN et  al. 9 o b s e r v e d  in vitro a n  
i n h i b i t i o n  of t he  r a t e  of glycine-l-14C i n c o r p o r a t i o n  i n to  
r a t  b r a i n  c o r t e x  p ro te ins ,  in  a c o n c e n t r a t i o n  of t h e  d r u g  
t h a t  h a s  l i t t l e  or  no  ef fec t  on  t h e  r e s p i r a t i on  of t h e  b r a i n  
or  o n  t h e  r a t e  of b r e a k d o w n  of g lycine- l - l*C i n t o  I4CO,. 

ZOLLER e t  al. ~0 found  a decrease  in  t h e  i n c o r p o r a t i o n  of 
glycine-XaC a n d  lys ine-E- laC fol lowing t h e  i n j e c t i o n  of on ly  
5 m g / k g  b o d y  we igh t  of c h l o r p r o m a z i n e  i n to  ra ts .  
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Consider ing t he  i m p o r t a n c e  of p r o t e i n  syn thes i s  in  
cellular me t abo l i sm ,  we dec ided  to s t u d y  a g a i n  the  in-  
fluence of c h l o r p r o m a z i n e  on  th i s  process,  us ing  a q u a n t i -  
t a t ive  r a d i o a u t o g r a p h i c  t echn ique .  Our  a i m  is th ree - fo ld  : 
(1) to s t u d y  t h e  ac t ion  of c h l o r p r o m a z i n e  on  p r o t e i n  syn-  
thesis in  gene ra l ;  (2) in  each  organ ,  to  s t u d y  t he  severa l  
cell t ypes ;  (3) to  disclose t h e  in f luence  of c h l o r p r o m a z i n e  
on the  c y t o p l a s m i c  a n d  nuc l ea r  u p t a k e  of t he  label .  

Material and Methods. Seven  male  a d u l t  a lb ino  r a t s  
weighing 175 to  285 g were  used,  d iv ided  in to  t w o  ex-  
per iments .  F i rs t ,  3 a n i m a l s  were  ut i l ized.  One was k e p t  as 
control  a n d  to two  o the r s  c h l o r p r o m a z i n e  was g iven  b y  
gastric t u b e  for  3 days  in single da i ly  doses of 20 and  40 
mg/kg b o d y  weight .  

In  a second  e x p e r i m e n t ,  4 r a t s  were used. One was  t h e  
control,  a n d  3 rece ived  c h l o r p r o m a z i n e  b y  gas t r ic  tube ,  for 
6 days  in s ingle da i ly  doses of 20, 40, a n d  80 m g / k g  b o d y  
weight,  r espec t ive ly .  

To each  an imal ,  e i t h e r  con t ro l  or  ch l o r p r om az i ne -  
t rea ted,  a single i n t r a - p e r i t o n e a l  i n j ec t i on  of 7 ~c/g of 
body  w e i g h t  of s~ S - m e t h i o n i n e  (specific a c t i v i t y  45 rnc/mM) 
was given.  T h e  a n i m a l s  were sacr i f iced 18 h a f t e r  t he  in-  
jec t ion  of t he  labe l led  a m i n o  acid.  Organs  were f ixed in 
Bouin  fluid,  pa r a f f i n  e m b e d d e d ,  sec t ioned  a t  6 m i c r a  a n d  
r a d i o a n t o g r a p h e d  w i t h  A R  10 s t r i p p i n g  f i lm ( K o d a k  Ltd .  
London)  acco rd ing  to  t h e  usua l  t e c h n i q u e  'n .  T he  rad io-  
a u t o g r a p h s  of t h e  con t ro l s  a n d  t he  ch l o r p r om az i ne -  
t r e a t e d  r a t s  were  deve loped  a t  t h e  s ame  t ime,  in  a rack ,  
a f te r  t he  a p p r o p r i a t e  exposure  t ime  (6 to 20 days}. Most  
r a d i o a u t o g r a F h s  were s t a i ned  b y  basic  fuehsin ,  t h r o u g h  
the  deve loped  f i lm as desc r ibed  b y  BER~ERON 12 

Tab. I. Effect of chlorpromazine on cellular uptake of 35S-methionine. 
The figures represent grains counted in the photographic emulsion, 

per 60 [z ~ of tissue 

Control Chlor- Chlor- Chlor- 
promazine promazine promazine 
g0 mg/kg 40 mg/kg 80 mg/kg 

Small intestine epithelium 
villi 52.3 -4- 2.95~ 26.8 4- 3.74 20.5 -4- 2.52 22.5 q- 3.48 
crypt 23.5 4- 2.96 14.5 4- 2.30 11.9 4- 1.49 9.6 4- 1.50 

Pancreas 
acinar ceils 35.2 4- 1.81 16:2 :j: 2.39 9.9 4- 1.96 12.4 4- 1.71 
Langerhans 
islets 46.7 4- 2.49 23.6 4- 3.52 23.0 4- 3.71 22.6 4- 2.76 

Submaxillary salivary gland 
acinar cells 14.3 Q- 1.71 8.6 4- 1.04 - -  7.1 4- 1.30 

Smoothmusele 12.1 4- 1.58 9.4 4- 1.60 7.7 -~ 1.42 7.3 4- 1.52 

Standard deviations 

Tab. II. Influence of chlorpromazine on cytoplasmic and nuclear 
uptake 35S-methionine. The figures represent silver grains over 25 ~t ~ . 

of nucleus and cytoplasm 

Control Chlor- Chlor- Chlor- 
promazine promazine promazine 
~0 mg/kg 40 mg/kg 80 mg]kg 

Intestinal epithelium (villi) 
nucleus 16.3 ~- 1.70 • 7.8 4- 2.25 7.8 4- 2.43 7.2 4- 1.81 
cytoplasm 25.3 4- 2.01 12.4 4- 2.41 11.7 4- 2.49 12.4 4- 2.26 

Pancreatic acinar cells 
nucleus 12.2 4- 1.03 4.9 =[= 0.87 4.7 ~: 0.67 5.5 4- 0.85 
cytoplasm 14.0 4- 1.76 6.4 4- 1.96 5.7 4- 0.82 6.5 4- 1.08 

Standard deviations 

R a d i o a u t o g r a p h s  exposed  for 6 days  were used for 
g ra in  counts .  W i t h  a n  ocu la r  grid,  an  a rea  was  de l imi t ed  
in t he  f i lm a n d  the  g ra ins  coun ted .  F o r  Tab le  I a h i g h  
power  d r y  ob j ec t i ve  was used,  w h i c h  gave,  for  e ach  s q u a r e  
in  t he  grid,  a n  a r ea  of 60 ~2. To s t u d y  t h e  nuc l ea r  u p t a k e  
(Table  II) ,  an  oil i m m e r s i o n  lens was  ut i l ized,  g iv ing  for  
each  square  in  t he  gr id  a n  a r ea  of 25 ~t ~. I n  t h e  Table ,  e a c h  
f igure r ep re sen t s  t h e  ave r age  of 20 counts ,  a n d  t he  re- 
spec t ive  s t a n d a r d  d e v i a t i o n .  

Results. I n  all  c h l o r p r o m a z i n e - t r e a t e d  an imal s ,  t h e  
usua l  b e h a v i o r a l  c h a n g e s  assoc ia ted  w i t h  t he  a d m i n i s -  
t r a t i o n  of t he  t r a n q u i l i z e r  were  obse rved .  

C o m p a r i n g  t he  r a d i o a u t o g r a p h s  of t h e  con t ro l s  w i t h  t h e  
ones  o b t a i n e d  f rom c h l o r p r o m a z i n e - t r e a t e d  ra ts ,  i t  was  
possible  to  see t h a t  t h i s  d r u g  i n h i b i t s  t he  u p t a k e  of s~s- 
m e t h i o n i n e  in all  t h e  o rgans  s tud ied .  Smal l  in t e s t ine ,  
oesophagus ,  tongue ,  s a l i v a r y  g land ,  pancreas ,  l iver,  k id-  
ney,  lung, ce rebrum,  ce rebe l lum,  a d r e n a l  g land ,  t h y r o i d  
g land,  a n d  h y p o p h y s i s  were e x a m i n e d .  A few typ i ca l  
examples  are  g iven  in Tab le  I, where  we can  see t h a t  some 
t i ssues  are  more  a f fec ted  b y  c h l o r p r o m a z i n e  t h a n  o thers .  
I n  sma l l  in tes t ine ,  t he  ep i the l i a l  cells l in ing  t h e  sides a n d  
t h e  t ip  of t he  villi  were t h e  m o s t  affected.  N e x t  c ame  t h e  
ep i the l i a l  cells in t h e  c r y p t s  of L iebe rk t ihn .  The  in f luence  
of ch lo rp romaz ine  on  t he  35S u p t a k e  b y  t h e  musc le  cells 
was  less p ronounced .  The  p a n c r e a t i c  ac ina r  cells, a n d  t h e  
cells in  the  L a n g e r h a n s  i s l ands  were a f fec ted  in a degree  
c o m p a r a b l e  to  o t h e r  g lands ,  l ike hypophys i s ,  l iver,  a n d  
s u b m a x i l l a r y  s a l i v a r y  g land.  

T a b l e  I I  shows t he  in f luence  of c h l o r p r o m a z i n e  on  t h e  
nuc l ea r  and  c y t o p l a s m i c  u p t a k e  of 35S-methionine.  Coun t s  
were m a d e  over  e q u i v a l e n t  a reas  of c y t o p l a s m  a n d  nuc leus  
of t h e  same cells. The  resu l t s  show t h a t  b o t h  nuc l ea r  a n d  
cy top l a smic  u p t a k e  are r educed  b y  ch lo rp romaz ine .  The  
degree  of p ro t e in  syn thes i s  i n h i b i t i o n  p roduced  b y  severa l  
doses of ch lo rp romaz ine  on  c y t o p l a s m  is para l le led  b y  t h e  
nuc l ea r  inh ib i t ion .  

Discussion. T h e  i n c o r p o r a t i o n  of 35S f rom m e t h i o n i n e  
in to  a n i m a l  t i ssues  c an  be  t a k e n  as a n  ev idence  of me-  
t h i o n i n e  (wi th  a sma l l  p r o p o r t i o n  of cys t ine)  i n c o r p o r a t i o n  
i n to  p r o t e i n  molecules  ls l,. 

O u r  resu l t s  show t h a t  t he  a d m i n i s t r a t i o n  of ch lor -  
p r o m a z i n e  to r a t s  is able  to  reduce  t he  u p t a k e  of sss  f rom 
m e t h i o n i n e  b y  severa l  t issues.  Th i s  r educed  u p t a k e  could  
be exp l a ined  b y  severa l  processes,  e.g. : a n  increased  pro-  
t e in  des t ruc t ion ,  a decreased  p e n e t r a t i o n  of m e t h i o n i n e  
in to  t h e  cells, or  a decreased  p ro t e in  synthes is .  I n  t he  l i gh t  
of ou r  p r e s e n t  knowledge,  t he  l a s t - m e n t i o n e d  process  
seems  to be t h e  one  involved .  

I n  our  e x p e r i m e n t s  i t  was  n o t  possible  to  d e t e c t  a pa r -  
a l le l i sm b e t w e e n  t h e  a m o u n t  of c h l o r p r o m a z i n e  g iven  to  
t h e  an ima l s  a n d  t he  i nh ib i t i on  of 35S-methionine  u p t a k e .  
However ,  such  a para l le l i sm does occur  in vitro, as was 
s h o w n  b y  Z(3LLER e t  a1.1% W h e t h e r  t he  p h a r m a c o l o g i c a l  
ac t ion  of c h l o r p r o m a z i n e  is r e l a t ed  to  i t s  ab i l i t y  p a r t l y  to  
i nh ib i t  p ro te in  syn thes i s ,  c a n n o t  be  in fe r red  f rom ou r  
resul ts .  

Besides  con f i rming  t h e  resu l t s  of o t h e r  a u t h o r s  r ega rd -  
ing t he  genera l  i n h i b i t i n g  ef fec t  of c h l o r p r o m a z i n e  on  
p ro t e in  syn thes i s ,  we could  obse rve  t h a t  b o t h  nuc leus  a n d  
c y t o p l a s m  are a f fec ted  b y  t h e  drug.  B y  e x a m i n i n g  a large  
n u m b e r  of organs ,  we no t i ced  t h a t  t he  ac t ion  of chlor-  
p r o m a z i n e  is p a r t i c u l a r l y  p r o n o u n c e d  in t he  cells in  w h i c h  

11 S. R. PELC, Intern. J. Appl. Radiation and Isotopes 1, 172 (1956). 
12 j .  A. B~RCERON, Stain Technol. 33, 221 (1958). 
is M. K. GAtTONDE and D. RICHTER, Bioehem. J. 59, 690 (1955). 
14 C. P. LEBLOND, N. B. EVERETT, and B. SIMMONS~ Amer. J. Anat. 

101, 225 (1957). 
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p r o t e i n  s y n t h e s i s  is v e r y  ac t ive ,  e i t he r  for  secre t ion  or cell 
renewal .  Acco rd ing  to LEBLOND, EVERETT, a n d  SIMS~ONS ~4, 
t h e  p r o t e i n s  p r o d u c e d  in  n o n - g r o w i n g  m a m m a l s  m e e t  3 
m a i n  p u r p o s e s :  (t)  t h e  f o r m a t i o n  of new ceils in  r e n e w a l  
s y s t e m s  (e.g. i n t e s t i n a l  ep i the l i um)  ; (2) t h e  e l abo ra t i on  of 
sec re t ion  (e.g. p a n c r e a s  s a l i v a r y  g l and ) ;  (3) in t race l lu lax  
t u r n o v e r  (e.g. m u s c l e  cells). 

A s  we c a n  see in  T a b l e  I,  t h e  b u i l d i n g  of p r o t e i n  mole -  
cules  to  rep lace  t h e  ones  b r o k e n  d o w n  b y  t h e  cell is less 
a f fec ted  b y  c h l o r p r o m a z i n e  t h a n  t h e  sec re t ion  a n d  pro-  
d u c t i o n  of n e w  cells. T h u s  t h e  degree  of  i n h i b i t i o n  in  
p a n c r e a s  a n d  i n t e s t i n a l  e p i t h e l i u m  ceils is m o r e  pro-  
n o u n c e d  t h a n  in s m o o t h  m u s c l e  cells. 

T h e  d i s p l a c e m e n t  of cells e x p l a i n s  w h y  t h e  i n t e s t i n a l  
e p i t h e l i u m  w a s  f o u n d  to  be m o r e  r a d i o a c t i v e  in t h e  villi 
t h a n  in  t h e  c r y p t s  of L ieberkf ihn ,  w h i c h  is t h e  a c t u a l  s i te  
of cell renewal .  As t h e  sacrif ice was  18 h a f t e r  t h e  labe l l ing  
in jec t ion  of s sS -me th ion ine ,  t h e  cells w h i c h  were in t h e  
c r y p t s  a t  the  in jec t ion  t i m e  h a d  a t t a i n e d  t h e  s ides  of t h e  
villi b y  t h e  sacrif ice t i m e  ~5. 

W h e n  we c o m p a r e  t h e  ac t ion  of c h l o r p r o m a z i n e  on  cy to -  
p l a s m i c  a n d  n u c l e a r  u p t a k e  of t h e  label led m e t h i o n i n e ,  
r o u g h l y  para l l e l  r e su l t s  are  f o u n d  (Table II).  T h i s  is an -  
o t h e r  i n s t a n c e  in  w h i c h  a pa ra l l e l i sm b e t w e e n  n u c l e a r  a n d  
c y t o p l a s m i c  p r o t e i n  s y n t h e s i s  is s h o w n  x6 

Rdsurnd. Des r a t s  o n t  ~t~ t r a i t6s  avec  de  la ch lo rp roma-  
zine e t  o u t  requ en  su i t e  u n e  seule  in jec t ion  de  3sS-m6thio- 
n ine .  D e s  r a d i o a n t o g r a p h i e s  des  coupes  h i s to log iques  ont  
m o n t r 6  q u e  la c h l o r p r o m a z i n e  a u n  eEec t  inh ib i to i re  duns  
la  s y n t h b s e  de la p ro t6 ine  nucl~ai re  e t  c y t o p l a s m a t i q u e .  
L e s  cellutes qni  o n t  u n e  g r a n d e  v i t e s se  de  s y n t h b s e  pro- 
t~ ique  s o n t  les p l u s  affect6es.  

J. CARNF.IIIO a n d  A. C. S. Q. CARDOSO 17 

Laboratory o/ Cell Physiology and CHnica Psiquidtrica, 
Medical School, University o/Sdo Paulo (Brazil), October 16, 
1961. 

15 C. P. LEBLOND, C. E.  STEVENS, a n d  R.  BOGOROCH, Science 108, 
531 (1948). 

18 V. G. ALLFREY, M. M. DALV, and A. E. MIRSKY, J. gen. Physiol. 
38, 415 (1955). 

17 The authors wish to acknowledge the help of Prof. L. C. U. JuN- 
QUEIRA for criticism and encouragement, and Miss EDnA FRI~Y- 
~/2LLER for hcr skilled technical assistance. 

O x y g e n  I s o t o p i c  C o m p o s i t i o n  o f  F o g s  a n d  R a i n s  

f r o m  t h e  N o r t h  A t l a n t i c  

Tab. t. Collecting data and oxygen isotopic composition of fog 
samples from the North -Western Atlantic 

D u r i n g  a r e s e a r c h  e x p e d i t i o n  in t h e  N o r t h  W e s t e r n  
A t l a n t i c  ocean,  s o m e  ra in  a n d  fog s a m p l e s  were collected,  
p r i m a r i l y  o n  t h e  f i sh ing  b a n k s  of N e w f o u n d l a n d  a n d  
L a b r a d o r ,  d u r i n g  t h e  m o n t h s  of M a y  a n d  J u n e  1961. All 
t h e  s a m p l e s  h a v e  been  col lected o n  b o a r d  t h e  M]S Gene-  F 1 
pesca  I. 

T h e  fog s a m p l e s  were  col lected b y  m e a n s  of a long F 2 
ve r t i ca l  p o l y e t h y l e n e  wire. A t  t h e  lower e n d  of th i s  wire, 
t h e  d rops  depos i t ed  d u r i n g  t h e  m o v e m e n t s  of t h e  sh ip  fell F 3 
in a p o l y e t h y l e n e  con ta ine r .  T h e  g r e a t e s t  care  was  t a k e n  
to  avo id  a n y  c o n t a m i n a t i o n  b y  gases  f r o m  t h e  f u n n e l  a n d  F 4 
b y  ocean  w a t e r  sp rays .  Since t h e  a i r  w a s  s a t u r a t e d  w i t h  F5  
w a t e r  v a p o u r  a n d  the re  were n e v e r  s t r o n g  w i n d s  d u r i n g  
t h e  col lec t ion  of s a m p l e s ,  i t  c a n  be s u p p o s e d  t h a t  t h i s  F 6 
m e t h o d  of col lect ion did  n o t  p e r m i t  a n y  f r a c t i o n a t i o n  
process .  D u r i n g  t h e  col lect ion of t h e  samples ,  t h e  speed  of F 7 
t h e  s h i p  was  r a t h e r  low (3-4  mi les /h) .  

T h e  i so topic  c o m p o s i t i o n  of t h e  w a t e r  s a m p l e s  h a v e  F 8 
b e e n  m e a s u r e d ,  u s i n g  t h e  m e t h o d  p r o p o s e d  b y  EPSTEIN 

F9  
a n d  MAYgDAL T h e  a n a l y s e s  h a v e  been  m a d e  w i t h  a d u a l  
col lec tor  m a s s  s p e c t r o m e t e r  of t h e  s a m e  t y p e  desc r ibed  b y  F 10 
BOATO e t  al. z. T h e  r e su l t s  a re  s h o w n  in  t h e  T a b l e s  I a n d  
II .  T h e y  are  e x p r e s s e d  in  t e r m s  of d i f ference  p e r  mi l  (60~,) F l 1 
of  t h e  r a t i o  Ots /O x6 b e t w e e n  t h e  s a m p l e  a n d  t h e  ' m e a n  
ocean  w a t e r '  s t a n d a r d  as  i t  w a s  def ined  b y  CRAIG ~ w i t h  F 12 
t h e  w o r k  of EPSTEIN a n d  ~{AYEDA 1 a s  a basis .  

Since t h e  v a p o u r  p r e s s u r e  of  H~O ~s is lower t h a n  t h a t  of  F I3 
He 0~6, t h e  O ~ c o n t e n t  of  the  a t m o s p h e r i c  w a t e r  v a p o u r  in F 14 
o p e n  sea  s h o u l d  be lower  t h a n  t h a t  of  t h e  ocean ic  w a t e r  b y  
a b o u t  100/0o u n d e r  e q u i l i b r i u m  condi t ions .  W h e n  a f r ac t ion  
of th i s  v a p o u r  c o n d e n s e s  a n d  fog occurs ,  t h e  O ~s c o n t e n t  of 
t h e  l iquid  p h a s e  is h i g h e r  t h a n  t h a t  of t h e  r e m a i n i n g  
v a p o u r .  I f  o n l y  a s m a l l  f r ac t ion  of t h e  v a p o u r  condenses ,  
i ts  i sotopic  c o m p o s i t i o n  will be v e r y  close to t h a t  of t h e  
oceanic  wa te r .  S u c h  a c o m p o s i t i o n  h a s  been  m e a s u r e d  in 
s a m p l e s  F 4  a n d  F 9 .  T h e  6 v a l u e s  of m o s t  of  t h e  o t h e r  

Sample Collectiort Local Position Temper- bot~ 
numbers date time of ature (SMOW) 

collectio~x (°C) 

4 junc 1961 1.00 p,m. 51 ° 58' N + 3 - -2 .5  
3.00 p,m. 54 ° 25' W 

10 june 1961 5.00 p.m, 53 ° 55' N 0 - -  3.2 
6.00 p.m. 54 ° 12' W 

16 june 1961 9.00 p.m. 54 ° 45' N - -  2 - -  2.5 
1O.00 p.m, 55 ° 25" W 

19 june 1961 1.00 p.m. 54 ° 57' N + 5 + 0.1 
3,00 p.m. 54 ¢' 57' ~,V 

19-20june l l .30p.m.  5,1°55'N + 2 - -4 .4  
1961 1.00 a.m. 54 ° 47 'W 
23 june 1961 5.00 a.m. 52 ° 53' N + 6 - -  0.8 

6.30 a.m. 54 ° 34' W 
24 june 1961 3.00 p.m. 52 ° 16"N + 6.5 - -0 .9  

7.00 p.m. 54 ° 35' W 
24 june 1961 8.00 p.m. 52 ° 10' N + 2 - -3 .1  

12.00 p.m. 54 ° 25' W 
25 june 1961 3.00 p.m. 516 48' N + 7.5 - -  0.2 

4.00 p.m, 54 ° 30' W 
26june1961 9 . 0 0 p . m . . 5 2 ° 3 0 ' N  + 2 - -3 .3  

10.00 p.m, 53 ° 40' W 
~8 june 1961 9.00 p.m. 48 ° 53' N + 5 - -  5.8 

11.00 p.m. 52 ° 25' W 
30 june 1961 8.00 a.m. 48 ° 34' N + 8 - -  2.6 

10.00 a.m. 50 ° 45' W 
30 june 1961 8.30p.m. 48 ° 10' N + 7 - -  1.7 

10.0O p.m. 51 ° 30" W 
1 july 1961 6.00 a.m. 47 ° 40' N + 8.5 - -2 .7  

6.80 a.m. 52 ° 98 'W 

1 S. EPSTEIN and T. MAYEDA, Geoch. cosmoc. Acta 4, 213 (1953). 
2 G. BOATO, R. SANNA, M. E. VALLAURI, and M. REINHARZ, Suppl. 

Nuovo Cimento 16, Ser. 10, 215 [1960). 
8 H. CRAIG, Science 133, 1833 (1961). 


