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Transfer  of e lementa l  and  ionic mercury  from mother  to foetus 

•XPERIENTIA 28/12 

Group Form of Hg  Body  burden  No. of mothers  Tota l  Hg  in ma te rna l  blood 
([zg Hg) (ng) 

Mercury in Placenta l - foeta l  uni ts  
No. of uni ts  To ta l  Hg  Placenta l - foeta l  

(ng) mercury  in  
foetus (%) 

A Hg 1.9 4 

B Hg ++ 1.9 4 

28 ~ 3.5 

730 -t- 10.3 

36 9.0 :~ 0.4 47 

37 10.6 ::t= 0.6 1.0 

the radiokctive mercury vapour for 21/2 min and then 
sacrificed by decapitation (group A). The body burden of 
inhaled vapour was determined by whole body counting. 
Another group of animals (group ]3) was given labelled 
mercuric chloride by i.v. injection in a dose equivalent 
with the body burden of rats belonging to group A. They 
were killed 21/e rain after injection. Radioactivi ty was 
measured in the combined placental-foetal unit and in the 
separated foetuses and in i ml samples of maternal blood. 

Data in Table demonstrate that  the amount of mer- 
cury in blood was over 25 times greater in animals 
injected with ionic mercury than in vapour exposed rats. 
This difference is probably due to the fact that  metallic 
mercury rapidly diffuses from blood to tissues as reported 
previously. Despite this difference in blood levels the 
total amount of mercury taken up by the placental-foetal 
unit was approximately the same. However, in animals 
exposed to the radioactive vapour nearly half of the 
mercury taken up by the placental-foetal unit was found 
in the foetus compared with 1% in the group injected 
with inorganic Hg. 

These results indicate a potentiM for damage to the 
foetus in situations of exposure to mercury vapour. 
Exposure of women to mercury vapour occurs in certain 
occupations such as in the preparation of thermometers 
and calibration of pipet tesa Our results therefore suggest 

a need for teratological studies in relation to exposure to 
mercury vapour. 

Zusammen/assung. Der Quecksilbergehalt im Mutter- 
blut yon Rat ten war nach Injektionen yon Quecksilber- 
salz 25 mal h6her als derjenige yon mit  radioaktivem 
Quecksilberdampf behandelten Muttertieren. AuI den 
Foetus ging hingegen 47 mal mehr Quecksilber tiber, 
wenn das Muttertier Quecksilberd~mpfen ausgesetzt 
wurde. 
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Metabolic Requirements for the Uptake and Retention of HaNorepinephrine (H3NE) by Isolated Frog 
Ventricle 

The incorporation of NE into granules in the nerve 
terminals in situ is an active process requiring energy 1, 2 
In isolated left atrium of the guinea-pig, the energy 
utilized for NE uptake in the nerve endings can procede 
from glycolysis of exogenous glucose or oxidation of non- 
carbohydrate endogenous substrates *. However, in isolat- 
ed frog ventricle under anoxia, exogenous glucose cannot 
serve as an adequate source of this energy 4. In the present 
paper the metabolic requirements for the uptake and 
retention of HaNG by isolated frog ventricle are studied. 

Methods. Ventricles of frog (Rana pipiens) were pre- 
pared and mounted as previously described by FIJRCH- 
COTT et al) .  Ventricles were suspended in an organ bath 
containing 20 ml of regular Ringer solution of the following 
composition (expressed in raM) : NaC1, 103,4 ; KC1, 1,013 ; 
CaCla, 0.9009; COaHNa, 1.851. In the experiments with 
glucose, Ringer solution contained 10 m M  of glucose. The 
solution also contained 10-~g/ml ethylene diaminetetra- 
acetic acid (EDTA). A mixture of 95% O~ and 5% CO~ 
was bubbled through the bathing solution, or 95% N~ 

Table I. Effect  of iodoaceta te  (IAA) on u p t a k e  and re ten t ion  of HaNE b y  i so la ted  frog .ventricle under  aerobic condit ions 

N ~ Glucose T rea tmen t  HaNG present  dur ing  incuba t ion  HaNE in t issue 45 min  after  washou t  in dpm/g  b 

6 Present  - -  5 ng /ml  (5 min) 174.966 dc 26.758 

Present  IAA (10 -4) (20 min) 5 ng /ml  (5 min) 148.786 -1- 24.655 

~Number  of exper iments  (paired). bMean :~z S.E.M. See t ex t  for fur ther  details.  
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Table II. Effect of the combination of iodoaeetate (IAA) and glucose deprivation on uptake and retention of H3NE by isolated frog ventricle 
under aerobic conditions 

N~ Glucose Treatment HaNE present during incubation H3NE in tissue 45 min after washout in dpm/g b 

6 Absent - -  5 ng/mI (5 min) 116.363 ~ 22.000 

Absent IAA (10 -4) (20 rain) 5 ng/ml (5 min) 129.460 • 24.249 

~Number of experiments (paired). bMean • S.E.M. See text for further details. 

and  5~o COs for expe r imen t s  under  anoxia.  All p repa-  
ra t ions  were electr ical ly  dr iven  at  a f requency  of 30 bea ts  
min.  Ventr ic les  were a t t a ched  to fo rce-d i sp lacement  
t r ansduce r  (Grass model  FT  03), and mechanica l  ac t iv i ty  
was recorded by  means  of a Grass polygraph.  U n d e r  the i r  
respect ive  condi t ions ,  halves  were then  incuba ted  wi th  
5ng/ml of D,L-H3NE for 5 rain, and  t h e n  tho rough ly  wash-  
ed. 4 add i t iona l  washes  were given over  the  subsequen t  
40 rain period,  a t  the  end of which  the  halves  were remo-  
ved for analysis  of rad ioac t iv i ty .  All p repara t ions  were 
pe r fo rmed  a t  room t empera tu re .  

The ca techolamines  ex t rac t ion  was pe r fo rmed  according 
to  the  m e t h o d  of ANTON and SAVRE 6 and  r ad ioac t iv i ty  
w a s  counted  in a Nuclear  Chicago Liquid  Scint i l la t ion 
Spec t rome te r  model  725. All samples  were corrected for 
quench ing  wi th  an au toma t i c  ex te rna l  reference s tandard .  
U n d e r  our working  condit ions,  the  r ad ioac t iv i ty  p resen t  
in the  a lumina  eluates  canno t  be ascribed to metabo l i t e s  
of H~NE b u t  to  H3NE itselfK HSNE is expressed  in t e r m s  
of d p m / g  of t issue. W h e n  we refer  to H3NE uptake ,  we 
mean  H3NE up take  and r e t en t ion  by  isolated frog ven- 
tricle. 

The drugs used were~ D,L-norepinephrine-7-H 3 hydro-  
chloride, specific ac t iv i ty ,  16,7 C/mmol  (New Eng lan d  
Nuclear  Corp). and  sod ium iodoace ta te  (IAA) (Kock 
L igh t  Labora tor ies  Ltd) .  
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Comparison of the H3NE uptake by isolated strips of frog ventricle 
mlder aiioxia, anoxia + IAA (iodoacetate) and oxygenated controls. 
a) Controls (100 % uptake) were kep~ in glucose-free medium and 95 % 
O 2 and 5% CO 2 for 30 rain. H3NE (5 ng/ml) was added for 5 mill and 
then the ventricle was washed for 40 rain with glucose-free Ringer 
under 95% O 2 and 5% COe. b) Strips were incubated in a similar 
manner to a), but kept under a mixture of 95% N 2 and 5% CO 2. 
Wash solution also was under anoxia, c) All halves were kept under 
a combination of anoxia and glucose deprivation for 30 mill. Halves 
were then treated with IAA (10 -4 g/ml) for 20 min and then incubated 
with 5 IIg/ml of HSNE for 5 rain. Wash solution also was under an- 
oxia and glucose deprivation. The results (means 4- S.E.M.) are 
expressed as per cent of controls for the numbers of experiments 
given ill parentheses. See text for details. 

Results  and discussion. In  6 pa i red  exper iments ,  b o t h  
halves  were kep t  under  s t an d a rd  condi t ions  (02 and 
Ringer  conta in ing  glucose). Af te r  a 30 rain period,  the  
expe r imen ta l  hal f  was t r ea t ed  wi th  IAA (10-*g/ml) for 
20 rain (the o the r  half  served as a control),  and t h e n  b o t h  
were incuba ted  wi th  5 ng /ml  of H 3 N E f o r  5 rain. The 
Table  I shows t h a t  there  is no t  a s ta t i s t ica l ly  s ignif icant  
difference (P  > 0.05) be tween  the  H3NE up take  in pre-  
pa ra t ions  t r ea t ed  wi th  IAA and controls.  This f inding 
p rov ided  p r e s u m p t i v e  evidence t h a t  energy necessary  for 
the  H3NE up take  process can be p roduced  by  endogenous  
subs t ra tes  ox ida t ion  and  i t  is no t  compulsory  the  
c a r b o h y d r a t e  metabo l i sm.  S t rong  addi t iona l  evidence for 
th is  conclusion was ob ta ined  in 6 pa i red  exper imen t s  
pe r fo rmed  like the  preceding  series b u t  suspended  ill 
regular  Ringer  in which  IAA did no t  interfere  w i th  the  
HaNE up take  (Table II). These resul ts  are s imilar  to  
those  previous ly  ob ta ined  by  us ~ ill which  exogenous 
glucose did no t  restore the  abi l i ty  of isolated frog ventricle,  
sub jec ted  to anoxia,  for H3NE uptake .  

On the  o the r  hand,  in p repa ra t ions  under  anaerobic  
condi t ions  and  glucose depr iva t ion ,  the  H3NE up take  
decreased by  abou t  58% wi th  respec t  to  oxygena t ed  con- 
t rols  (Figure). Our resul ts  did no t  agree wi th  those  ob- 
t a ined  by  WAKADE and  FURCHGOTT a in isolated left  
a t r i um of the  guinea-pig,  sub jec ted  to anoxia  and glucose 
depr iva t ion ,  in which  the  t t 3NE up take  decreased b y  
abou t  90o/0 . These au thors  suggest  t h a t  t he  energy  neces- 
sary  for the  up take  could be p rov ided  by  the  glycolysis of 
exogenous glucose or by  the  ox ida t ion  of endogenous  
sus t ra tes  n o n ca rb o h y d ra t e s  since the  levels of endogenous  
ca rbohydra t e s  l ikely could be quickly deple ted.  

The res idual  up take  of H3NE (42%) in our expe r imen t s  
could be due e i ther  to a pass ive  t r a n s p o r t  of t he  labeled 
amine  across the  neuronal  m e m b r a n e  or to  a grea t  a m o u n t  
of endogenous  ca rbohydra t e s  in the  isolated vent r ic le  o f  
frog, which  could produce  the  energy necessary  for th is  
res idual  uptake .  

The same Figure  shows t h a t  a combina t i on  of anoxia,  
glucose depr iva t ion  and  IAA, reduced the  u p t ak e  of 
HaNE by  a p p r o x i m a t e l y  91~ . This  f ind ing  excluded the  
f irs t  poss ib i l i ty  and  p rov ided  p r e s u m p t i v e  evidence t h a t  
in our expe r imen ta l  condi t ions  the  endogenous  carbo-  
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h y d r a t e s  can  be  a source of some energy  for  t he  H a N E  
u p t a k e  b y  i so la ted  frog vent r ic le .  

Resumen. E1 t r a t a m i e n t o  con iodoace ta to  (IAA), no  
modi f ica  la incorporac i6n  y r e t enc ion  de HaNorep ine f r ina  
(HaNE) al ven t r i cu lo  ais lado de Rana oxigenado  y suspen-  
dido en r inger  con o sin glucosa. Ba jo  a tmos fe r a  de Ni t r6 -  
geno y ausenc ia  de glucosa, la incorporac i0n  de H a N E  es 

b l o q u e a d a  en  u n  58 % ; en es tas  condic iones  el I AA p roduce  
u n  u l te r io r  b loqueo  del 33%. 
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P r e s s o r  R e s p o n s e  to O x o t r e m o r i n e  in A t r o p i n i z e d  Rats  

Oxot remor ine ,  t he  ac t ive  m e t a b o l i t e  of t r emor ine ,  is 
k n o w n  to  p roduce  p a r k i n s o n  like effects in  e x p e r i m e n t a l  
an ima l s  a n d  has  been  widely  r e c o m m e n d e d  for e v a l u a t i n g  
p o t e n t i a l  a n t i p a r k i n s o n  drugs  1, 3. O x o t r e m o r i n e  ha s  been  
typ ica l ly  classified as a musca r in i c  a g e n t  and  repor ted  to 
be  devoid  of n ico t in ic  p r o p e r t y  2, a. Muscar in ic  p o t e n c y  of 
oxo t r emor ine  is c o m p a r a b l e  to  aee ty lcho l ine  3. Nico t ine  
l ike effect  of oxo t r em or i ne  a t  n e u r o m u s c u l a r  j u n c t i o n  
man i fe s t ed  b y  muscu l a r  tw i t ch ings  a n d  s u b s e q u e n t  pa ra -  
lysis  has  been  r epo r t ed  r ecen t ly  4. W e  h a v e  now  e x a m i n e d  
w h e t h e r  oxo t r emor ine  exh ib i t s  n ico t in ic  effect  on  b lood 
pressure  in ane s the t i z ed  and  a t rop in i zed  rats .  

Methods. Albino  r a t s  of e i the r  sex (150 to  230 g) were 
anes the t i zed  w i t h  u r e t h a n e  (1.4 g/kg, s.c.). P o l y t h e n e  
t rachea l ,  lef t  ca ro t id  and  lef t  f emora l  c annu lae  were 
inse r ted :  100 U of h e p a r i n  were t h e n  a d m i n i s t e r e d  Lv. to  

each  r a t  and  these  were a r t i f ic ia l ly  ven t i l a t ed .  I n  one set  
of e x p e r i m e n t  r a t s  were p i t h e d  b y  in se r t ing  a su i t ab le  
p i t h i n g  needle  t h r o u g h  one o rb i t  down  the  sp ina l  cord. I n  
a n o t h e r  se t  of e x p e r i m e n t  b i l a t e r a l  a d r e n e t a c t o m y  was 
pe r fo rmed  t h r o u g h  t h e  a b d o m i n a l  route .  
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