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F e t a l  ' l e ach ing '  o f  maternal  Cr h a s  been suggested  by s c a t -  
t e r e d  obse rva t ions  o f  e l e v a t e d  Cr l e v e l s  i n  t h e  term and un- 
u s u a l l y  low Cr l e v e l s  i n  t h e  p re - t e rn  i n f a n t  a s  we l l  a s  by dim- 
i n i s h i n g  ma te rna l  Cr l e v e l s  w i t h  i n c r e a s i n g  g e s t a t i o n  and p a r i t y .  
Ava i l ab l e  d a t a  sugges t  a n  i n v e r s e  r e l a t i o n  between Cr l e v e l s  and 
g lucose  t o l e r ance .  This  s t u d y  r e p r e s e n t s  a n  ongoing a t t emp t  t o  
develop normat ive  d a t a  o n  Cr i n  t h e  p e r i n a t a l  per iod.  

AF Cr was measured i n  a  g r a p h i t e  fu rnace  ( coe f f .  o f  va r .  11%; 
recovery  r a t e  95-105%) i n  3 1  b from 24 p a t i e n t s .  

GROUP n(WOMEN/AF) AGE PARITY L/S AFCr ( range)  
D iabe t i c s  9/9 25.4 1.0 2.4* 2.2'*(.4-4.2) 

~ / ~ e c t i o n ( ~ / ~ )  9/13 22.6 3.0 1.9 4 .5  (.7-14.9) 
(mean va lues ;  *p<.05 b y  t t e s t ;  **p<.05 by ~ 2 1  
AF Cr was 5 4.2 i n  9/9 samples  from Cla s s  B-D d i a b e t i c s  b u t  was 
>4.2PPB i n  7/13 samples from women undergoing r e p e a t  C/S. 

AF Cr tended t o  d e c l i n e  w i th  advancing maternal  age  i n  C/S 
( r =  -.33) b u t  n o t  i n  o t h e r  groups. AF Cr was i n v e r s e l y  r e l a t e d  
t o  L/S i n  d i a b e t i c  ( r =  -.52) and h igh  r i s k  groups  ( r =  -.43) b u t  
n o t  i n  C/S group. The smll sample s i z e  precluded s t a t i s t i c a l  
s i g n i f i c a n c e  o f  t h e s e  r e l a t i o n s .  

These p re l imina ry  d a t a  show an i n v e r s e  r e l a t i o n  of AF Cr t o  
f e t a l  m a t u r i t y  i n  d i a b e t i c  and o t h e r  h igh  r i s k  preqnancies .  
AF Cr l e v e l s  a r e  lower  i n  d i a b e t i c  t han  i n  o t h e r  preqnancies .  
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BLUNTED MUSCLE RESPONSIVENESS TO INSULIN I N  THE NEO- 
R.M. Cowett, M. Czech, J.B. Susa, R. 

Schwartz,  e. Brown Univ. Program i n  Med., Depts.  
Providence, R. I .  

P e r i p h e r a l  muscle responsiveness  t o  i n s u l i n  was s t u d i e d  i n  
neona t a l  r a t s  i n  v ivo  by measurin i nco rpo ra t i on  of l a b e l l e d  g lw 
cose  t o  glycogen i n  diaphragm. ''c g lucose  (4.2mM) was i n j e c t e d  
i n t r a p e r i t o n e a l l y  (100 pl/lOgm) wi th  o r  wi thout  ( c o n t r o l )  i n -  
s u l i n ( 5 7 0  mu/ml) i n t o  pups from 17 l i t t e r s  o f  Sprague Dawley r a t  
b y t h e R a f a e l s o n  technique.  Diaphragms were exc i sed  a f t e r  a  30- 
minute i ncuba t ion  a t  b i r t h ,  24, 48, 72, o r  168 h r s .  of  age  a n d i r  
12  a d u l t  r a t s .  I n  c o n t r o l  animals  272 h r s .  of  age ,  t h e r e  was no 
s i g n i f i c a n t  d i f f e r e n c e  i n  ~ n c o r p o r a t i o n  of l a b e l l e d  g lucose .  I n  
i n s u l i n  t r e a t e d  animals  t h e r e  was always a n  i nc rea sed  incorpora-  
t i o n  of l a b e l l e d  g lucose  i n  comparison t o  age-matched c o n t r o l s  
(p< .025 ) .  The i n s u l i n  s t imu la t ed  pe rcen t  i nco rpo ra t i on  of  l a -  
b e l l e d  g lucose  was lower a t  b i r t h  (211%) and a t  24 h r s .  ( 235%) ,  
b u t  i nc rea sed  w i th  advancing age and approached a d u l t  l e v e l s  by 
168 h r s .  (1815%).  At b i r t h  and a t  24 h r s .  a  5  l o g  i n s u l i n  dose  
response  cu rve  showed s i g n i f i c a n t  i nco rpo ra t i on  only  a t  570 mu/ 
m l ;  by 72 h r s .  a  s i g n i f i c a n t  i n c r e a s e  was noted a t  5.7 mU/ml i n -  
s u l i n .  To ta l  muscle glycogen was h igh a t  b i r t h  (1.22gm%), f e l l  
t o  50% of  t h e  b i r t h  va lue  from 24 through 168 h r s . ,  and wouldnot  
account  f o r  t h e  decreased i n s u l i n  r fzponse  noted.  P re l imina ry  
s t u d i e s  o f  g lucose  t r a n s p o r t  u s ing  C deoxyglucose d i d  n o t  f u l -  
l y  e x p l a i n  t h e  reduced muscle response  t o  i n s u l i n .  Our d a t a  suq- 
-jest  a  b lun t ed  responsiveness  of  muscle t o  i n s u l i n  du r ing  t h e l s t  
24 h r s . i n  r a t s  probably  r e l a t e d  t o  a t t e n u a t e d  i n t r a c e l l u l a r  r e -  
p o n s e  . 

843 1 H I G H E R  SERUM CARNITINE LEVELS AND KETOGENESIS IN 
BREAST FED AS COMPARED TO FORMULA FED INFANTS. 
Edward ciiFry and Joseph B .  Warshaw, Yale Un ive r s i t y  

School of Medicine. Department of  P e d i a t r i c s ,  New Haven, CT. 
The normal newborn i n f a n t  undergoes a marked metabol ic  

t r a n s i t i o n  in the f i r s t  days o f  l i f e .  A major f e a t u r e  of t h i s  
pos tna t a l  metabol ic  adap t a t i on  i s  development of the capac i ty  
t o  u t i l i z e  f a t t y  a c i d s  and ketone bodies a s  energy s u b s t r a t e s .  
Because of  the e s s e n t i a l  r o l e  of c a r n i t i n e  i n  f a t t y  ac id  
ox ida t i on  and ke togenes i s ,  we have i n v e s t i g a t e d  r e l a t i o n s h i p s  
between serum c a r n i t i n e  concen t r a t i ons  and serum l e v e l s  of 
ketone bodies  i n  b r e a s t  f ed  as  compared t o  formula f ed  newborns. 
The mean c a r n i t i n e  concen t r a t i ons  i n  cord  blood of  normal f u l l -  
term newborns was 34 nmoles/ml. A t  42 hours o f  age ,  b r e a s t  f ed  
newborns d e m n s t r a t e d  h ighe r  ca rn i  t i n e  1 eve1 s  (56 nmoles/ml) a s  
compared wi th  c a n i t i n e  l e v e l s  of  formula f ed  i n f a n t s  
(32 n m l e s / m l ) .  Correspondin l y ,  by 42 hours of  age ,  serum 
ketone body concen t r a t i ons  ( j - h y d r o x y b u t y r a t e  p lu s  aceto-  
a c e t a t e )  were h ighe r  i n  b r e a s t  f ed  ( 5 . 9  n m l e s / m l )  a s  compared 
with formula f ed  i n f a n t s  (3 .0  nmoles/ml).  The mean glucose  
concen t r a t i ons  i n  both groups of  i n f a n t s  showed no s i g n i f i c a n t  
d i f f e r e n c e s .  C a r n i t i n e  concen t r a t i ons  of  i s o l a t e d  samples o f  
human b r e a s t  milk ranged between 50-100 nmoles/ml and were 
s i m i l a r  t o  t h a t  o f  formula (40-80 nmoles/ml) suggest ing t h a t  
the c a r n i t i n e  i n  b r e a s t  milk may be b e t t e r  absorbed than 
c a r n i t i n e  i n  commercial formulas .  The da t a  f u r t h e r  sugges t s  a  
r e l a t i o n s h i p  between serum c a r n i t i n e  concen t r a t i on  and keto- 
genes i s  i n  newborn i n f a n t s .  

REGULATION OF GLUCOSE OUTPUT BY ISOLATED 
PIG LIVER. Dolanski ,  E.A., Bieber ,  L.L., 

l gaa rd ,  M . K .  and Helmrath, T.A., Col lege  of Human 
Medicine, Michigan S t a t e  Un ive r s i t y ,  Dept. of Human Development, 

PRELIMINARY EVALUATION OF A FOUR CHANNEL ELECTROLYTE 845 ANALYZER (PVA-4) FOR PEDIATRIC INSTITUTIONS. Henry 
Dro t t  & Shlomo Friedman, Un ive r s i t y  of Pennsylvania 

School of Medicine, Ch i ld r en ' s  H o s p i t a l  of  Ph i l ade lph i a ,  Depart A- - 1 
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ment of P e d i a t r i c s ,  Ph i l ade lph i a ,  Pennsylvania .  
A PVA-4 ins t rument  was modified t o  accommodate serum o r  p l a s  

ma v o l s  a s  low a s  8 0 ~ 1  & compared t o  a  NahK Flame Photometer,  a  
C1 Coulometric T i t r a t o r  6 a  t o t a l  C02(tC02) Analyzer.  Con t ro l s ,  
specimens(spm) & s t anda rds  were d i l u t e d  e x t e r n a l l y  1 :5 .  The re-  
p r o d u c i b i l i t y  was t e s t e d  by ana lyse s  of macrodi lu ted  samples of 
an  aq .  s t anda rd  f o r  Na, K & C1 & of i n d i v i d u a l l y  mic rod i lu t ed  
samples.  A mean d i f f e r e n c e  (*~sD)  (mEq/L) between [Na] + [K] & [Cl] 
was 0.14(1.63) f o r  15 r ead ings  w i th  a  pc.83 & 1.53(1.27) f o r  22 
r ead ings  w i th  a  pc.0001 r e s p e c t i v e l y .  The means (*~sD) of 33 
readings  of our  q u a l i t y  control(QC) m a t e r i a l  f o r  Na, K 6  C1 by 
t h e  PVA-4 were 128.3(1 .29) ,  3.80(.068) & 99.4(1.14) compared t o  
t h e  QC Program means by equ iva l en t  methodologies of 129.01(1.57; 
3.69(.09) & 99.84c1.34) f o r  Level I r e s p e c t i v e l y .  Level I1 mean 
f o r  39 r ead ings  were 145.8(1 .07) ,  6.41(.052) & 114.7(.86) com- 
pared t o  146.65(1.57),  6.39( .13) 6  114.4(1.29) r e s p e c t i v e l y .  
L inea r  r eg re s s ion  a n a l y s i s  of 23 p a t i e n t s ( p t s )  spm f o r  Na, KbC1 
r e s u l t e d  i n  c o r r e l a t i o n  c o e f f i c i e n t s ( r )  of  0.883, 0.972 & 0.902 
r e s p e c t i v e l y .  The PVA-4 HC03 d a t a  f o r  22 p t  spm showed good cor  
r e l a t i o n  t o  t h e  c a l c u l a t e d  HC03(r=0.981) & t o  t h e  tC02(r=.932).  
However, a l k a l i n i t y / a c i d i t y  i n  p t  s e r a  r e s u l t e d  i n  an over/unde 
e s t ima t ion  of HC03 e .g .  [ H C O ~ ]  of 39 & 5.6 compared t o  [C02] of 

major drawbacks of t h e  PVA-4 a r e  t h e  

n  y t  
s e r a  w i th  pH Imbalance & t h e  addi-  
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  as t  Lansing. 
The aim of t he  p r o j e c t  was t o  i n v e s t i g a t e  t he  a b i l i t y  of neo- 

n a t a l  l i v e r  t o  a u t o r e g u l a t e  g lucose  under va r ious  g lucose  concen 
t r a t i o n s .  Using a  r e c i r c u l a t i n g  i s o l a t e d  l i v e r  pe r fu s ion  tech-  
n ique,  l i v e r s  from 3-5 day o ld  f a s t e d  p i g l e t s  were perfused f o r  
3 hours w i th  e i t h e r  0  o r  300mg/dl g lucose  a lone  o r  i n  associa-  
t i o n  w i th  l O m M  l a c t a t e  o r  a l a n i n e .  The pe r fu s ion  system was con  
t i nuous ly  monitored f o r  temperature ,  humidity,  pH, pC02, p02 and 
ad jus t ed  a s  r equ i r ed  t o  mimic phys io log i c  parameters .  S e r i a l  
samples were assayed f o r  g lucose ,  l a c t a t e ,  a l a n i n e  and glucose  
( 6 - 3 ~ ) .  Net product ion of g lucose  was s i g n i f i c a n t l y  h igher  w i th  
Omg glucose  than w i th  300mg/dl i n  t h e  p e r f u s a t e  (p < 0.05) .  Glu- 
cose  u t i l i z a t i o n  by t he  l i v e r  d id  no t  va ry  wi th  t he  t r ea tmen t s  
o r  s u b s t r a t e s  used. L a c t a t e  concen t r a t i on  was monitored and no 
d i f f e r e n c e  was found between t h e  two t r ea tmen t s .  I n  both  i n -  
s t a n c e s  l a c t a t e  r o s e  from 0.45mM a t  t he  beginning,  qu i ck ly  p la-  
t e aueda t  1-1.3mM i n  15-30 minutes ,  and remained a t  t h a t  l e v e l  f a  
the  3  h r s .  of pe r fu s ion .  When l abe l ed  l a c t a t e  o r  a l a n i n e  was 
presented t o  t h e  l i v e r ,  i t  was conver ted  t o  g lucose  wi thout  a  
s i g n i f i c a n t  i n c r e a s e  of n e t  g lucose  product ion.  Liver  glycogen 
be fo re  and a f t e r  pe r fu s ion  were ext remely  low and d id  no t  change. 
These d a t a  suggest  t h a t  t he  neona t a l  p i g l e t  l i v e r  has t h e  a b i l i t y  
t o  a u t o r e g u l a t e  g lucose  and t h a t  t h i s  mechanism can be i n h i b i t e d  
by exogenous g lucose .  (Sup. by N I H  Grant HD05821-06). 

EFFECTS OF GLUCAGON G) AND INSULIN ( I )  ON SERm 
CALCIUM (Ca,) I N  NEdORN AND ADULT RATS. Haim E l r ad ,  
Turkan Dagoglu and William H,Bergs t rom.  Depts. of  

'eds. and OB-GYN, SUNY, Upsta te  Med. C t r . ,  Syracuse, N.Y.  

I n  a d u l t s  of s e v e r a l  spec i e s  i nc lud ing  man, a  smal l  t r a n s i e n t  
dec rea se  i n  Ca, (-ACas) fo l lows G doses  of  1-10 ug/gm. The 
e f f e c t s  of matura t ion and I on t h i s  phenomenon were s t u d i e d  i n  
newborn (7 gm, Grp. A) and a d u l t  (200 gm., Grp. B) r a t s .  I n  grp. 
A -ACas was maximal 60'  a f t e r  1 ug/gm of G. Adding . O 1  ~ / g m  of I 
t o  t h i s  dose of G reduced ACas from -1.75 mg/dl t o + .  74 mg/dl. 
I n  Grp, B no ACa, was seen 60' a f t e r  1 ug/gm of G ,  A f t e r  pancre- 
atectomy (PNX) and same dose of G ,  ACas was -1.23 mgldl. Adding 
I ( .01  U/gm) prevented t he  e f f e c t  o f  G on Gas, 

Treatment 

appa ren t ly  accounts  f o r  most of t he  decrease  i n  pos t -  
lucagon ACas w i th  matura t ion.  The mechanism by which G a f f e c t s  
as  i s  no t  known, and the  phys io log i ca l  and c l i n i c a l  s i g n i f i -  
ance of t h i s  phenomenon a r e  p r e s e n t l y  obscure .  
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