
VASOPRESSIN RELEASE I N  THE LAMB FETUS. Fred G.Smith. 241 Richard Weitzman, Jean Robi l lard ,  Allen Erenberg, and 
Delbert Fisher .  Univ. of  Iowa, Iowa Ci ty  and UCLA- 

Harbor General Hospi ta l .  Torrance, C a l i f . ,  Depts of P e d i a t r i c s  
Arginine vasopress in  (AVP) r e l e a s e  was s tud ied  i n  16 chronic  

f e t a l  preparat ions  between 101 and 141 days ges t a t ion  following 
the  infus ion of  5% NaC1. The mean base l ine  plasma AVP i n  f e tuses  
from 101-120 (N-20) days was 1.90 + 0.46 pU/ml with a plasma 
osmolal i ty  of 292.9 + 1.75 m~smfkg; In f e t u s e s  121 days t o  141 
days ges t a t ion ,  t he  mean base l ine  plasma AVP (N-11) was s i g n i f i -  
can t ly  lower 0.77 2 0.19 pU/ml (P-c0.05)  whereas t he  plasma 
osmolal i ty  was s i m i l a r  t o  t ha t  i n  t he  younger f e t u s e s  (292.7 + 
1.9  mOsm/kg). The pai red maternal base l ine  AVP concentra t ions  a t  
101 and 120 days ges t a t ion  were s i g n i f i c a n t l y  lower (0.84350.17 
pU/ml) than the  mean f e t a l  l e v e l s  (1.59 + 0.44 pUlml) however 
f e t a l  and maternal l e v e l s  between 121-147 days were s imi l a r ;  0.68 
+ 0.27 pUfml and 0.70 2 0.22 pU/ml r e spec t ive ly .  A l i n e a r  - 
regress ion of t h e  logarithum of base l ine  plasma AVP and plasma 
osmolal i ty  i n  30 f e t u s e s  showed a s i g n i f i c a n t  c o r r e l a t i o n  
(P-<0.001, r-0.62). Plasma AVP was e levated a f t e r  5% NaCl infu- 
s ion i n  16  of 19 experiments. Studies  of t he  r e l a t i o n s h i p  
between s teady s t a t e  plasma AVP and plasma osmolal i ty  i n  a d u l t  
sheep show a s l i g h t l y  f l a t t e r  s lope ( adu l t  0.0282. f e t a l  0.0395). 
This observat ion suggests  t ha t  t he  f e t a l  osmoreceptors a r e  more 
responsive  t o  changes i n  t o n i c i t y  than the  a d u l t  sheep. Further- 
more, t he  response t o  5% NaCl a s  measured by the  d i f f e rence  i n  
t he  log plasma AVP divided by t h e  d i f f e rence  i n  plasma osmolal i ty  
was g r e a t e r  i n  t h e  f e tus .  
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and C. tletlo-, D e - t .  of Pd., Unlv. of Toronto, The 

t!os[.ita? fo r  Sick Chi ldren,  Toronto, Ontar lo  
Thir ty- t l l ree  ch i ld ren  i r 'ent i f i fd  a t  h i r t h  a s  havlrlg aneuy- 

lo idy of s rx  cllromorom-s ltcrc assessed l . i t h  one t o  four annual 
examinations hetrtnen four  and e i g h t  yea r s  o f  age  f o r  general  in-  
t e l l i g - w e ,  v ~ r b a l  s k i l l s ,  perceptual  funct ioning,  w t o r  a b i l i t y ,  
and ~ u c a t i o n a l  attaltun-nt. Intervim\vs, r a t i n g  s c a l e s  and s-ymp- 
t o v a t i c  chw): l i s t s  ~ r o v i d e d  information on temperamental char-  
a c t e r i s t i c s  of t h e  ch i ld ren  and a l s o  o f  pa ren ta l  a t t i t u d e s .  The 
psycholcqlcal asscssmcnts *.:ere done "bl ind"  and i n  t h e  case  o f  
t h e  r a t ed  va r inh l r s ,  t h e  use  O F  two Judges provided a b a s i s  f o r  
da t .~ rn ln ing  r r l i a h i l i t y  of t h e  r a t e r s .  F ind i lqz  follw,! i n  t h i s  
tah?r. ( a l l  un i t9  a r e  s tandard sco res ) :  

I:EAN scmrs ~m SEPARATE PSYCHOLCGICAL VM(IABI.ES 
Karyotyz? n, F,~rce7 tua l  rXlant i ta t ive  cqeMq. & 
$7 XXY 20 86.4 96.9 84.6 86.8 86.7 
?7 XW 4 nl.0 57.2 85.5 P3.8 R4.5 
47 XXX -9.0 m.7 86.0 E1.3 04.4 

I n t e r - t e r t  v a r i a b i l i t i e s  a r e  high implying t h a t  a s i n g l e  aat imate  
of "qennral i n t e l l i gcncc '*  is mi.:'nading. Perceptual  s k i l l s  gen- 
e r a l l y  f a l l  -,,il-.hin average l i m i t s  whi le  ve rba l  a b i l i t y  is  low. 
Def i c i t s  a r e  most ~ r o n o u w e d  i n  47 XXX chi ldren.  Temperamental 
d i f f i c u l t i e s  o r  ove r t  behaviour problems have been encountered i n  
a l l  grouns. The aroups, thus  f a r ,  80 not  d i f f e r  i n  t h e  incidence 
of behavlour ;roblems nor do p a r t i c u l a r  c o n s t e l l a t i o n s  of behav- 
l o u r a l  t r a i t s  cha rac t e r i ze  an'f karyotype. 

A A A THE NATURE AN0 SIGNIFICANCE OF AMNIOTIC FLUID (AF) 
L4L GLUCAGON. Mark A .  Sper l ing.  Ronald A.  Christensen. 

Raul Artal . Paul Mies . UCLA - Harbor General Hospi- 
t a l ,  Department o f  P e d i a t r i c s  and Obs te t r i c s .  Torrance. Ca l i f .  

We have I d e n t i f i e d  Imnunoreactive glucagon (IR6) measured by 
" spec i f i c "  radloimnunoassay. i n  AF co l l ec t ed  during the f i r s t  
10-20 W f o r  gene t i c  screening o r  t h i r d  t r imes t e r  (30-40 W) f o r  
assessment of lung matur i ty .  AF-IRG i n  t h e  t h i r d  t r imes t e r  117 i 
38 pg/ml (mean i SEM) was s i g n i f i c a n t l y  g r e a t e r  than i n  t h e  f i r s t  
10-20 W: 43 t 10 ~a lml  ( D  < 0.05). However no c o r r e l a t i o n  was 
discerned between' t h1 rd" t r i rnes t e r  AF-IRG and type of pregnancy 
or  course of neonatal glucose homeostasis i n  normal. premature. 
or i n f a n t s  of d i a b e t i c  mothers (IDM), although spontaneous gluca- 
gon secretion following b i r t h  I s  obtunded i n  IOM. To i n v e s t i -  
g a t e  t h e  na tu re  of AF-IRG, se l ec t ed  samples were c h r ~ q t o g r a p h e d  
on Biogel PI0 columns c a l i b r a t e d  w i t h  b lue  dextran. 2 I - l n su l ln .  
1 2 5 1 - ~ l u c a ~ o n  and 1251, and IRG determined i n  a l l  eluate f r ac -  
tions. Large peaks of IRG e lu t ed  with t h e  void volune (MW > 
20000) o r  i n  t h e  region ahead of i n s u l i n  corresponding t o  a MW 
of approximately 9000. A 3-fold concentra t ion of AF was required 
to  demonstrate a small IRG peak corresponding t o  i ts  appropr ia te  
marker (3500 MW). Addition of c r y s t a l l i n e  glucagon to  AF r e -  
s u l t e d  i n  an e l u t i o n  p r o f i l e  corresponding t o  i ts  appropr i a t e  
3500 MW pos i t i on .  Conclusion: Amniotic f l u i d  IRG appears t o  
r e f l e c t  increas ing ges t a t iona l  maturation, but  f a i l s  to  p red ic t  
neonatal g lucose  homeostasis.  Thif failure,,may be r e l a t ed  to  
the na tu re  o f  amniotic f l u i d  IRG; pro" o r  big" glucagon r a t h e r  
than b io log ica l ly  a c t i v e  3500 MW mate r i a l .  

CHARACTERISTICS O F  VASOPRESSIN (AVP) RELEASE DUR- 
ING ADRENOCORTICOTROPHIN (ACTH) INDUCED PAR- 243 TURlTlON IN THE LAMB. Ra m a d  Stark, Kaiim Huuain, 

Salha Daniel J ac  ues Mlllier Hirayo St-~Div. 
of  ~ e r i n a t a ~ h -  S., Columbia Univ., N.  Y. 

During premature parturition induced by ACTH there is a rise in fetal 
AVP only after the onset of labor. Fetal AVP levels which pcak a t  del ivsy 
are not related to maternal levels which rise only during pushing. To 
investigate the characteristics of AVP release or measured by radioimmuno- 
assay, 9 fetal lambs were imtrumented a t  121 days gestation. At 129days, 
7 fetuses ware infused ot  1.5 m l h r  with ACTH (10 mg/kg/hr) and 2 with 
saline. Delivery occurred after a mean of 74 hours of ACTH Infusion. 

During infusion fetal pH (7.36 + .002 S.E.) and pCO2 (42 + 2 mmHg) 
remained constant while P q  decreased (22 2 2 to  18 2 2 mmHg, r = .96). 
Serum electrolytes and osmolarity remained stable through infusion and 
early labor (CI 109.5+ 1.5 meq/L, Na 145+ 1.3 meq/L, K 4.0+ .45 m e 4  
and osmolarity 289 + x 2  mOrm/L). Fetal A ~ P  rose from prela&r mean 
values of  1.8 + 1 .&/ml to 40+73 pg/ml in active labor, 173 + 404 pg/ 
ml in the pushFng phase and 72071470 pg/ml a t  delivery, then dGcreased 
30 minutes after delivery to 3607340 pg/ml. During labor serial fetal 
arterial AVP levels were compatTble with pulsatile release unrelated to 
uterine contractions. In ACTH induced parturition the AVP rise is not 
related to the initiation of labor or changes in serum osmlority but may be 
related to changes in fetal oxygenation. We speculate that the high 
levels of AVP may be instrumental in fetal cardiovascular adjustments to 
the stress of lobor. 

HUMAN AI@IOTIC MEMBRANE: A SOURCE OF ACTIVE 245 FETAL GLUCOCORTICOIDS? A. K e i t h  T a n s w e l l ,  D. 
W o r t h i n g t o n ,  B a r r y  T. S m i t h  ( S p o n .  b y  H.W. 

T a e u s c h )  Q u e e n ' s  Un iv .  , D e p t  . P a e d i a t r i c s  , K i n g s t o n , O n t .  
W e  h a v e  r e c e n t l y  shown tha t  i n  b o t h  s h e e p  a n d  human 

p r e g n a n c i e s  t h e  r a t i o  o f  t h e  active g l u c o c o r t i c o i d ,  
co r t i so l  ( F ) ,  t o  i t s  inac t ive  1 1 - o x i d i z e d  f o r m ,  corti-  
sone ( E l ,  i n  a m n i o t i c  f l u i d  increases w i t h  g e s t a t i o n a l  
a g e  a n d  is c l o s e l y  l i n k e d  t o  l u n g  m a t u r a t i o n .  

S a m p l e s  ( 1 0 0  mg) o f  human amniotic membrane w e r e  
o b t a i n e d  w i t h i n  3 h o u r s  o f  d e l i v e r y  y d  i n c u b a t e d  i n  
the p r e s e n c e  o f  equimolar a m o u n t s  o f  H-F a n d  ' *c-E. F 
a n d  E were i s o l a t e d  a n d  their content  o f  "C a n d  'H 
a l l o w e d  t h e  c a l c u l a t i o n  o f  %F+E a n d  %E+F c o n v e r s i o n .  
%F+E ( i n a c t i v a t i o n )  w a s  a r b i t r a r i l y  g i v e n  a n e g a t i v e  
v a l u e  a n d  t h e  t w o  r e s u l t s  a r i t h m e t i c a l l y  summed t o  
g i v e  t h e  "C-11 ac t iva t ion  i n d e x " ,  a measure o f  t h e  n e t  
g a i n  ( o r  l o s s )  o f  g l u c o c o r t i c o i d  a c t i v i t y .  W e  f o u n d  
t h a t  t h i s  i n d e x  i n c r e a s e s  w i t h  g e s t a t i o n a l  a g e  (11x28, 
slope=O. 6 7 1 ,  1-10.674, p <  .001)  , b e c o m i n g  p o s i t i v e  a t  
30 w e e k s ,  a n d  r e a c h i n g  values o f  40-50% b y  t e r m .  

S i n c e  g l u c o c o r t i c o i d  i n t r o d u c e d  i n t o  t h e  amniotic 
f l u i d  r e a c h e s  t h e  f e t a l  c i r c u l a t i o n ,  the a m n i o t i c  mem- 
b r a n e  a c t i v i t y  is a p o t e n t i a l  source o f  active gluco- 
c o r t i c o i d  f o r  t h e  f e t u s .  F u r t h e r  s t u d i e s  w i l l  b e  nec- 
e s s a r y  t o  d e t e r m i n e  i f  t h e  o b s e r v e d  a c t i v i t y  is  relat-  
e d  t o  l u n g  m a t u r i t y .  

( S u p p o r t e d  b y  t h e  M.R.C. o f  C a n a d a )  

INCREASES I N  BRAIN GLUCOSE AND PLASM GLUCOSE, 2 4 6 GLYCEROL AND B-HYDROXYBUTYRATE AFTER AMI~PHYLLINE. 
Jean Holowach Thurston. Richard E. Hauhart, and 

John A. Dirgo. Dept. Pedia t . .  Wash. U .  Med. School, S t .  Louis. 
E f fec t s  of aminophylline (100 mglkg 1.p.) on b ra in  carbohy- 

d r a t e  and energy metabolism were s tud ied  i n  2 l i t t e r s  of wrma l  
17-23-day-old mice (11 animals).  Although no c l i n i c a l  e f f e c t s  
were seen, 20 min a f t e r  aminophylline plasma glucose increased 
22% (11.79 t 0.15 v s  8.90 t 0.80 mM i n  con t ro l s ,  p - 0.025); 
plasma 6-hydroxybutyrate was 242% of c o n t r o l  (443 t 75 !JM v s  
183 t 28. p - 0.031) and plasma g lyce ro l ,  258% of c o n t r o l  (570 t 
48 uM v s  221 t 17. p <0.001). Since  t h e  methyl xanthines  inc rease  
t i s s u e  c y c l i c  AMP l e v e l s  and/or catecholamine and glucagon . 
re leaae .  these  f ind ings  may r e f l e c t  t h i s  a c t i o n  ( increased 
hepa t i c  glucose output  and l i p o l y s i s ) .  

Brain c y c l i c  AMP increased 56%. p - 0.014. Brain glucose 
increased dramat ical ly ,  1.47 t 0.12 v s  0.76 t 0.08 m o l l k g  i n  
con t ro l s .  p - 0.001. Brain ATP. P-creatine. glycogen and l a c t a t e  
l e v e l s  were unchanged. In  t h e  f ace  of an apparent ly  normal 
c e r e b r a l  metabolic r a t e ,  t h e  increased b ra in  t o  plasma glucose 
concentra t ion r a t i o ,  0.13 i 0.01 v s  0.09 i 0.01 i n  con t ro l s .  
p - 0.048. suggests  increased b ra in  glucose t r anspor t .  

8-hydroxybutyrate is a major metabolic f u e l  of t he  b ra ins  of 
young animals and g lyce ro l  is  an  e f f e c t i v e  s u b s t r a t e  fo r  hepa t i c  
gluconeogenesis;  furthermore, i n  anoxic b ra in ,  glucose is the  
only  source of ATP. In  view of t hese  f a c t s .  the  f ind ings  
presented i n  t h i s  r epo r t  may exp la in  the  mechanisms(s) of t he  
b e n e f i c i a l  ac t ion  of methyl xanthines  i n  apnea of prematurity. 
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