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The a b i l i t y  of the  human placenta t o  t r anspor t  amino ac ids  

from the  mother t o  f e t u s  i s  well  documented. Net synthesis  of 
c e r t a i n  amino ac ids  such a s  alanine (A) v i a  transamination i s  
known t o  occur i n  such t i s s u e s  a s  muscle but  it is unclear 
whether t h i s  capaci ty is shared by p lacen ta l  t i s s u e .  Five human 
placentas  were obtained a f t e r  e l e c t i v e  caesarean sect ion.  Pla- 
cen ta l  fragments were incubated i n  a bicarbonate-buffered Ear le ' s  
solut ion enriched with oxygen. Placental  A production was 
assessed during a 45 min incubation period by observing the  net 
change i n  A i n  t i s s u e  and media before and a f t e r  incubation. Pla- 
cen ta l  glucose (G)  consumption was measured u t i l i z i n g  a s imi la r  
method. Net p lacen ta l  A production was 0.42f0.10 pmoles/gm wet 
weight/45 min (p<.01) .  When adjusted f o r  t o t a l  p lacen ta l  and 
f e t a l  weights a ne t  p lacen ta l  production of 1.56f0.34 pmoles/kg 
fetus/min is evident .  This represents  approximately 1/3 of the 
A uptake i n  the f e t a l  sheep. Placental  G consumption varied 
between placentas  (mean 4.54f0.78 pmoles/gm/45 min) bu t  was not 
r e l a t e d  t o  A production. Neither t h e  addi t ion of pyruvate nor 
i n s u l i n  a l t e r e d  A production o r  G consumption. Incubations of  
15,  30 and 45 minutes revealed a l i n e a r  re la t ionsh ip  between 
incubation time and A production, evidence aga ins t  a simple leach- 
ing  phenomenon. These d a t a  suggest the  p o s s i b i l i t y  of  in t rap la -  
cen ta l  ni t rogen t r a n s f e r  with n e t  synthesis  of a lanine,  a poten- 
t i a l  f e t a l  fue l  a s  well  a s  p ro te in  cons t i tuen t .  
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Maternal coordination of the  f e t a l  b io log ica l  clock was examin- 
ed. Pregnant r a t s  were housed i n  diurnal  l i g h t i n g  (LD 12:12) from 
mating u n t i l  2 d p r i o r  t o  b i r t h  when they were t r ans fe r red  t o  
darkness and the  pups were born and reared i n  darkness. Circadian 
output was monitored i n  10-d-old pups by measuring the  rhythm i n  
p inea l  N-acetyltransferase (NAT) a c t i v i t y .  Analysis of NAT i n  the 
pups revealed a l a r g e  da i ly  rhythm i n  a c t i v i t y  (0.1 n m l / g / h  t o  
20 nmol/g/h) which was coordinated by the l ight-dark cyc le  during 
pregnancy. To determine whether the fe tus  could d i r e c t l y  perceive 
a l t e r a t i o n s  i n  l i g h t i n g ,  2 groups of pregnant r a t s  were raised i n  
diurnal  l i g h t i n g  u n t i l  day 7 of pregnancy. A t  t h a t  time one group 
was blinded and both groups were subjected t o  a phase s h i f t  i n  
l i g h t i n g  u n t i l  a reversed l i g h t i n g  cycle  (DL 12:12) was a t t a ined .  
A l l  were maintained i n  reversed l i g h t i n g  from day 14 of pregnancy 
u n t i l  2 d p r io r  t o  b i r t h  when a l l  were placed i n  darkness. Analy- 
s i s  of  NAT a c t i v i t y  i n  10-d-old pups showed t h a t  t h e  pups from 
both groups of mothers exhibi ted a c l e a r  da i ly  rhythm but the 
phase of the rhythm was 10 h r s  out  of phase when one group was 
compared t o  the  o ther ;  the  NAT rhythm f o r  pups reared by i n t a c t  
mothers was synchronized by the reversed l i g h t i n g  cyc le  whereas 
the rhythm of the pups born t o  bl ind mothers was synchronized by 
the  maternal l i g h t i n g  cycle  p r i o r  t o  blinding. Thus, mother is 
e s s e n t i a l  f o r  t r ansmi t t ing  l i g h t i n g  information t o  the f e t a l  bio- 
l o g i c a l  clock. Maternal coordinat ion appears to  have evolved f o r  
t h e  purpose of preparing the  immature mammal f o r  en t ry  i n t o  the 
environment. 
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Changes i n  CPP (mean BP-ICP) t o  hypoxia were studied i n  16 Nuffield I n s t i t u t e  f o r  Medical Research, Oxford, England. 

puppies of two age groups: Group I, 9 older  puppies, Zage26days ,  We examined the  re la t ionsh ip  between segmental s p i n a l  r e f l exes  
and Group 11, 7 young puppies, % a g e  11 days. Mean a o r t i c  BP, heart  and e l e c t r o c o r t i c a l  a c t i v i t y  i n  f e t a l  lambs from 105-137 days 
r a t e ,  r esp i ra t ionand  ICP (viaepiduralspace)wererecorded while ges ta t iona l  age. Five f e t a l  sheep were s tudied on 48 occasions. 
5-10% 09 breathing. The tab le  shows r e s u l t s  (BP,pO?, ICP, CPP a r e  Of these,  4 were o lder  (>I20 days) and one was young (105 days 
Torr). i i t h i n  seconds of breathing low conc. of 02, ICP r o s e  i n  onwards). Single shock s t imulat ion (1  t o  4mA; 0.1 msec durat ion;  

Baseline A % Following Hypoxia 0.3-0.03 Hz) was used. The mono- and polysynaptic re f l exes  were 
1 min. 3 min. 4 min. 5 min. e l i c i t e d  by s t imulat ing the  s c i a t i c  nerve and recording from the 

G r . 1  G r . 1 1  Gr. I G r . 1 1  Gr.1 Gr.11 G r .  I Gr.11 Gr.1 Gr.11 peroneal o; t i b i a 1  nerve o r  vice-versa. The average latency was 
p02 60.7 70 -44% -78% -78% -68% 3.9 msec f o r  the monosynaptic re f l ex ,  and 22 msec f o r  the poly- 
ICP 9 9.5 +87% +74% +102% +121% +56% +83% +30% +74% synaptic  re f l ex .  In  fe tuses  >I20 days ges ta t ion  both re f l exes  
Cpp 64 56 -28% -4% -30% -14% -48% -18% -50% -10% were reduced o r  absent i n  low vol tage as  compared t o  high vol t-  
BP 72 62 -17% +5% -18% +3% -37% +5% -40% +3% 
a l l  animals. In  Group I hypotension occurred by 1 min., pe r s i s t -  
ing up t o  5 min., thus resu l t ing  i n  severe drop of CPP (p<0.01). 
In  Group 11, ICp rose  (p<0.01) but CPP drop was not s ign i f i can t  
up t o  3 min. s ince  these  animals maintained BP during hypoxia. I n  
bothgroups CPP dropped 5 mins. s ince,  by then severebradycardia and 
drop incard iacou tpu t  occurred. Weconcludethat duringhypoxia: a )  
Inveryyoung animals CPP drop is minimal because of hypertensive 
response. This might provide a ' r e l a t i v e '  protect ion t o  t h e  v i t a l  
organ, brain;  b) Increase i n  ICP i n  a l l  animals i s  probably sec. 
t o  increase i n  ce rebra l  blood flow; c) Prolonged severe hypoxia 
r e s u l t s  i n  severe drop i n  CPP by 5 minutes. 
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The endoperoxide PGH2 serves as a common intermediate  for the  
enzymatic production o f  prostaglandins (PG) E2, F2a, thromboxane 
(Tx)  A2, and prostacycl in  (PGI2). These compounds have diverse 
physiological a c t i v i t i e s  and regulate  numerous functions i n  
various t issues and organs. Therefore, t h e  d i s t r i b u t i o n  o f  
indiv idual  enzymes responsible for  the  bioconversion of  PGH2 
i n t o  these compounds was invest igated.  Biopsies f ran lung, 
kidney, b ra in ,  cardiovascular system (CVS), the  gas t ro in tes t ina l  
t r a c t  (GIT) , l i v e r ,  pancreas and adrenal were obtained wi th in  
one hour o f  abor t i yy  o f  human fetuses a t  14, 16 and 2 1  weeks o f  
gestat ion (WG). ( C) PGH was incubated with a microsomal 
f r a c t i o n  from each t issue tomogenate. The products were i so la t -  
ed and i d e n t i f i e d  by t h i n  l a y e r  chromatogprahy and s c i n t i l l a t i o n  
counting. The formation o f  PGE2, PGF2a, TxA2 (measured as TxB2) 
and PGI2 (measured as 6-keto PGFla) i n  1un.g and kidney was 
demonstrated i n  16 WG fetus.  I n  addi t ion,  the fotmation o f  
these compounds i n  the CVS and GIT was detected by 21 WG. Azo 
analog I i n h i b i t e d  biosynthesis of  these compounds i n  dupl icate  
incubations. The dominating pathway f o r  PGH2 transformation 
var ied among t issues which f requent ly  possesses more than one 
enzyme cata lyz ing PGH2. The observation o f  PGH2 metabolism 
e a r l y  i n  gestat ion strongly suggests an important r o l e  f o r  these 
hormones i n  the physiology and maturation of  the human fetus. 

age e l e c t r o c o r t i c a l  a c t i v i t y .  In  the  young f e t u s  (105-115 days) 
with an undifferent iated electrocorticogram the  re f l exes  were 
l a r g e r  during breathing,  i . e .  i n  circumstances which correspond 
t o  low vol tage e l e c t r o c o r t i c a l  a c t i v i t y  l a t e r  i n  f e t a l  l i f e .  
During b r ie f  episodes of eye and breathing movements a t  the  
t r a n s i t i o n  between high and low vol tage e l e c t r o c o r t i c a l  a c t i v i t y  
the re f l exes  were enhanced. It I.s tempting t o  speculate  t h a t  
the  enhancement of the re f l exes  during increased eye and breath- 
ing movements i n  low voltage electrocort icogram may ind ica te  
wakefulness i n  utero.  

MODULATION OF PLASMA ALDOSTERONE (Aldo) CONCENTRATION 286 AND PLASMA RENIN ACTIVITY (PRA) BY ANGIOTENSIN-II (A- 
11) DURING FETAL LIFE. J.E. Robillard and m 

Smith, University of Iowa, Dept Ped ia t r i c s ,  Iowa City, I A .  - 
A - I 1  was infused i n  17 chronical ly catheter ized f e t a l  (F)lambs 

(116-131 days gestat ion)  and i n  7 nonpregnant adu l t  (A) ewes. The 
r a t e s  of A - I 1  infusion i n  F and A were adjusted t o  compare the 
e f f e c t  of s imi la r  plasma A-I1 concentrat ions (PA-11) on plasma 
Aldo, PRA, a r t e r i a l  pressure (MABP); i t  was found t h a t  the r a t e  
of A - I 1  infusion had t o  be about 5 times higher i n  F than i n  A to  
reach s imi la r  PA-11. The e f f e c t  of A - I 1  infusion i n  F and A were 
s tudied a t  3 d i f f e r e n t  l eve l s  of PA-11. 

C Level I Level I1 Level I11 
A-I1 F 81f9 141f12* 218+23* 399+27*i. 

pg/ml A 43f4 128+23* 177+1.1* 282+17* 
Aldo F 59c14 61f15 85+20* 86+18* 

pg/ml A 49f7 148+8* 136f12* 150 t l l*  
PRA F 5.6f1.5 3.4+1.5* 2.5+0.7* 2.1+0.6* 

ng/ml/hr A 1.5t0.4 0.93f0.29* 0.78f0.25* 0.74f0.20* 
MABP F 44f l  47fl* 49+1* 53+1* 

mmHg A 78f3 87+2* 96t3* 104+3* 
(* f o r  p<0.05 when values during A - I 1  infusion a r e  compared t o  
control  values; t f o r  p<0.05 when P A - I 1  values i n  F a r e  compared 
t o  A values.)  The A - I 1  plasma clearance r a t e  was s i g n i f i c a n t l y  
(p<0.001) higher i n  F (179+16 ml/min/kg) than i n  A (40f3 ml/min/ 
kg). The present r e s u l t s  ind ica te  t h a t  A - I 1  s t imulates  Aldo and 
i n h i b i t s  renin production i n  f e t a l  l i f e .  It i s  a l s o  suggested 
t h a t  the  responsiveness t o  an increased concentration of P A - I 1  i s  
lower i n  F than A. 
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