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I n  v i v o  e x p e r i m e n t s  o f  Ando ,  e t  a l .  a n d  T a n a k a ,  e t  -- 
a l . ,  i n  man h a v e  s u g g e s t e d  t h a t  t h e  m e t a b o l i s m  o f  L- 
v a l i n e  ( v a l )  t o  m e t h y l m a l o n a t e  ( m a )  i s  v i a  p r o p i o n a t c  
( p r o ) .  I n  t h e  p r e s e n t  s t u d y ,  e v i d e n c e  h a s  b e e n  

g a t h e r e d  s u p p o r t i n g  t h i s  p a t h w a y  f r o m  o x i d a t i o n  s t u -  
d i e s  i n  c u l t u r e d  s k i n  f i b r o b l a s t s  f r o m  n o r m a l  i n d i v i -  
d u a l s  a n d  p a t i e n t s  a f f e c t e d  w i t h  p r o p i o n i c  a c i d e m i a  
a n d  m e t h y l m a l o n i c  a c i d u r i a .  D i f f e r e n t i a l l y  l a b e l e d  
s u b s t r a t e s  (DL-val-2-C14,  -4-C14; i s o b u t y r a t e - 1 - C 1 4 ,  
-2-C14) were i n c u b a t e d  s e p a r a t e l y  w i t h  i n t a c t  ce l l s .  
V o l a t i l e  l a b e l e d  C02 w a s  d e t e r m i n e d  a n d  n o n - v o l a t i l e  
o r g a n i c  a c i d s  w e r e  e x t r a c t e d  a n d  c h r o m a t o g r a p h e d .  
N e a r l y  n o r m a l  a m o u n t s  o f  l a b e l e d  C02 w e r e  l i b e r a t e d  
u s i n g  v a l - 2 - C 1 4  a n d  i s o b u t y r a t e - 1 - C 1 4  b y  p a t i e n t s  
cel ls  when  c o m p a r e d  t o  c o n t r o l s .  S u b s t a n t i a l  a m o u n t s  
o f  a l a b e l e d  n o n - v o l a t i l e  i n t e r m e d i a t e ,  p r e s u m a b l y  B- 
h y d r o x y i s o b u t y r i c  a c i d  ( B - h i b a )  w e r e  d e t e c t e d  i n  a l l  
i n c u b a t i o n s .  I n  t h e  p r e s e n c e  o f  m e t h y l e n e  b l u e  t h e  
a m o u n t  o f  B - h i b a  w a s  r e d u c e d  w i t h  c o n c o m i t t a n t  i n -  
c r e a s e  i n  C02 p r o d u c t i o n .  T h e s e  f i n d i n g s  s u p p o r t  
t h a t  t h e  m e t a b o l i s m  o f  v a l  t o  m a  i s  v i a  t h e  i n t e r -  
n e d i a t e s  o f  B - h i b a ,  m e t h y l m a l o n i c  a c i d  s e m i a l d e h y d e  
( m a s )  a n d  p r o  r a t h e r  t h a n  t h r o u g h  m a s  t o  mma d i r e c t l y .  

EFFECTS OF THE CONCEPTUS ON GLUCOSE KINETICS DURING 884 FASTING I N  PREGNANCY. Edward S. Ogata, Lance K. A Sanders ,  Boyd E. Metzger, and Norbert F re inke l  (spon. 
&by Henry L. Nad le r ) ,  Northwestern Un ive r s i ty  Medical School,  
P r e n t i c e  Women's Hosp i t a l  and Materni ty  Center ,  Departments of 
P e d i a t r i c s ,  O b s t e t r i c s  and Gynecology, and Medicine, Chicago. 

Although hypoglycemia du r ing  maternal  f a s t i n g  i n  l a t e  preg- 
nancy has  been a sc r ibed  t o  con t inu ing  glucose  l o s s  to t h e  concep. 
t u s ,  documentation i n  non-ruminants has  n o t  been secured.  There. 
f o r e ,  g lucose  k i n e t i c s  a f t e r  one-day f a s t  were measured i n  con- 
s c i o u s ,  un res t r a ined  pregnant  r a t s  (day 1 8  and 19 g e s t a t i o n )  and 
age-matched v i r g i n  c o n t r o l s .  Equi l ibr ium in fus ions  wi th  glucose- 
6 L 4 c  and g l u c o s e - 6 d ~  were i n s t i t u t e d  t o  a s s e s s  r ecyc l ingaswe l l  
s t o t a l  g lucose  turnover .  A s  judged by gluc-6-38. t o t a l  g lucose  
urnover was augmented 42 % i n  f a s t e d  g rav id  animals (20.3 5 2.2 
s. 14.3  + 1.7 ~ l e s / m i n ;  p < 0 . 0 0 1 ) .  This  was no t  a t t ended  by 
isparate-recycl ing s i n c e  n e t  g lucose  u t i l i z a t i o n  ( a s  t e s t e d  witl 
l u c - 6 1 4 ~ )  was inc reased  49 % (15.2 + 1.2 vs .  10.2 + 1 . 4  pnoles, 
i n ;  p <  0.001) and p a i r e d  r a t i o s  f o r  n ~ / 3 ~  glucose  turnover  wen 
i m i l a r  i n  pregnant  and c o n t r o l  r a t s  (0.78 vs .  0 .80 ) .  Glucose 
urnover d i d  n o t  c o r r e l a t e  w i th  blood s u g a r , n o r t o t a l  body weigh 
n  non-gravid o r  e x t r a u t e r i n e  body weight  i n  g rav id  animals.  HOW. 
v e r ,  n e t  g lucose  u t i l i z a t i o n  c o r r e l a t e d  s i g n i f i c a n t l y  w i th  t h e  
a s s  o f  t h e  whole conceptus (r=0.744; p < 0 . 0 0 1 ) .  These d a t a  i n -  
i c a t e  t h a t  g lucose  u t i l i z a t i o n  is enhanced du r ing  d i e t a r y  de- 
r i v a t i o n  i n  l a t e  pregnancy i n  non-ruminants d e s p i t e  p r e v a i l i n g  
yper l ipacidemia.  The phenomenon appears  t o  be  l i nked  to t h e  PO- 
e n t i a l  f o r  g lucose  removal by t h e  conceptus and thus  r ep resen t s  

EFFECT OF PLACENTAL LACTOGEN AND INSULIN INFUSIONS 
ON UTERINE GLUCOSE METABOLISM. Char les  L. Paxson,Jr .  
Univ. of Neb. Med. Center.  Omaha, Neb. (spon by G .  C  

Rosenquist) 
We have p rev ious ly  shown t h a t  p l a c e n t a l  lac togen induces an 

inc rease  i n  u t e r i n e  glucose  uptake (Q). These s t u d i e s  were de- 
signed t o  determine t h e  combined e f f e c t s  of i n s u l i n  and placent-  
a l  lac togen (PL) on Q. 

F ive  pregnant near-term Western ewes were ch ron ica l ly  prepar- 
ed by placement of c a t h e t e r s  and e lect romagnet ic  flow probes. 
Following b a s e l i n e  s t u d i e s ,  a l l  ewes received in fus ions  of PL 
and i n s u l i n .  I n i t i a l  i n fus ions  of i n s u l i n  were a l s o  followed by 
superimposed "pulses" of PL. 

I n i t i a l  i n f u s i o n s  of i n s u l i n  and PL produced s i g n i f i c a n t  in-  
c r eases  i n  Q,.but no changes i n  maternal  g lucose  o r  i n  u t e r i n e  
blood flow. The i n s u l i n  increased Q ,  peaked a t  1 h r  of i n fus ion  
and s lowly decreased,  a l though Q remained c o n s i s t e n t l y  above 
b a s e l i n e  va lues .  The PL "pulse" i n fus ions  produced no f u r t h e r  
r i s e  above t h e  i n s u l i n  e levated Q. 

We conclude t h a t  both i n s u l i n  and PL r e g u l a t e  u t e r i n e  meta- 
bolism i n  t h e  near-term pregnant ewe. The f a i l u r e  of PL pu l se s  
t o  f u r t h e r  augment t h e  i n s u l i n  induced Q peaks may i n d i c a t e  t h e  
presence of common PL-insulin r ecep to r s  which become " sa tu ra t ed '  
by t h e  i n i t i a l  i n f u s i o n s ,  o r  t h e  r a t i o  of i n s u l i n  t o  PL may be 
an important determinant  of u t e r i n e  glucose  uptake. 

NO DIFFERENCES DETECTED SPECTROPHOTOMETRICALLY BE- 
TWEEN BLOOD PEPTIOES OF CYSTIC FIBROSIS AND NORMAL 
INDIVIDUALS FRACTIONATED BY COLUMN CHROMATOGRAPHY. I 

Gwen M. Rennert, Thomas W.  Seale, Wai-Yee Chan and Marinus Flux. 
Universi ty  o f  Oklahoma Heal th  Sciences Center,  Department o f  
Pediatr ics ,  Oklahoma C i ty ,  Oklahoma. 

Bioact ive fac to rs  a f f e c t i n g  c i l i a r y  a c t i v i t y ,  leucocyte de- 
granulat ion and ~ a +  resorpt ion appear t o  accumulate i n  f l u i d s  
o f  c y s t i c  f i b r o s i s  (CF) pat ients .  We have invest igated the 
presence o f  abnormal amounts o r  species o f  polypeptides (m.w. L_ 
20,000 daltons) i n  serum and plasma o f  10 CF pat ients  as com- 
pared t o  10 age, sex matched normals and contrast  pa t i en ts .  
Freshly prepared c i t r a t e d  plasma o r  serum was f ract ionated by 
column chromatography on a Bio e l  P I 0  column (2.5x53cm) or  
Sephadex 850 column (2.5xlOOcmq, e luted respect ively  w i th  0 .1  
M NH4HC03 (pH8.3) o r  0.01 M PO4 bu f fe r  (pH7.4),  and the e l u t i o n  
p r o f l l e  monitored a t  220nm. SIX d i s t i n c t  peaks (m.w. 2-10,000) 
occurred i n  remarkably constant proportions i n  both CF and non- 
CF plasma specimens, whi le  serum from each contained only 5 
peaks. No consistent d i f ferences i n  amounts o f  these species 
were detected i n  cys t i cs  nor were any new peaks present.  Fur- 
the r  f rac t iona t ion  o f  major peaks on DEAE-Sephadex A25 gave no 
evidence o f  differences i n  the plasma peptide p r o f i l e  o f  cyst ics  
vs. normals. Based upon peptide standards o f  known m.w., the - 
s e n s i t i v i t y  o f  t h i s  spectrophotometric method i s  i n  the range 
o f  0.5-5 nmolefml blood. Therefore, i f  novel polypeptide factor 
do e x i s t  i n  CF, t h e i r  concentration i s  below t h i s  l e v e l .  

THE EFFECTS OF GLUCOCORTICOIDS AND VITAMIN A VA ON - 
LEAD-203 ('O%b) TRANSPORT I N  BONE ORGAN CULTdE.)= 
F. Rosen, AlbertEinste inCol l .Med. ,Montef iore  Hosp.& 

Ped., New York. 
A  mobile compartment of bone Pb, r egu la t ed  l i k e  bone mineral ,  

has  been demonstrated i n  v i t r o .  Since the  a c t i v a t i o n o f  lysosomal 
enzymes p l ays  an important r o l e  i n  parathyroid  hormone (PTH) 
e f f e c t i n g  bone r e s o r p t i o n ,  t he  importance of lysosomal l a b i l i z e r s  
(PTH, VA, C~N~~EDTA[EDTA])  and s t a b i l i z e r s  (g lucocor t i co ids  = 
cor t isol [COR])were  assessed on the  t r a n s p o r t  of bone Pb. Preg- 
nant  r a t s  on day !I18 of pregnancy were i n j e c t e d  wi th  5 O O ~ C i o f  
a 0 3 ~ b  and 200pCi of *%a. On day 119,  f e t a l  bones were cu l tu red  
i n  a  chemical ly  def ined medium t o  which lysosomal l a b i l i z e r s  and 
s t a b i l i z e r s  were added. Af t e r  5  days i n  c u l t u r e ,  '03pb and * ' ~ a  
r e l eased  from bones i n t o  the  above experimentalmedium (EJ) were 
compared t o  t h a t  r e l ea sed  from bones i n t o  the  a p p r o p r i a t e c o n t r o l  
medium (g). The 'O9b r e s u l t s  ( * = p <  . O l ,  d i f f e r e n t  from 1.00) 
were expressed a s  cDm EWCM r a t i o s :  

CALCITONIN (CT) INHIBITS AND PARATHYROID HORMONE (PTH) 
ENHANCES THE MOBILIZATION OF LEAD-203 ('03 Pb) I N  THYRD. 
PARATHYRoIDECTOMIZED (TPTx) RATS. John F. Rosen, Alber t  

E ins t e in  Col l .  Med., Montefiore Hosp. & Med. C t r . ,  Dept. Ped., 
New York. 

Previous  r e s u l t s  i n  TPTX r a t s  infused wi th  PTH have shown 
marked r e d i s t r i b u t i o n  of ao%b i n  hard and s o f t  t i s s u e s  wi th  a  
t r a n s i e n t l y  small i nc rease  i n  u r ina ry  Pb exc re t ion .  Since CaNaa- 
EDTA (EDTA) produced r ap id  dep le t ion  of bone '03pb co inc iden t  
wi th  a  l a r g e  inc rease  i n  u r ina ry  Pb exc re t ion ,  t h i s  s tudy was 
undertaken t o  d e f i n e  f u r t h e r  t he  i n t e r a c t i o n s  of EDTA, PTH, and 
CT on the  t i s s u e  d i s t r i b u t i o n  of 'O%b. Once 25pCi '03pb were 
given I V ,  TPTX r a t s  were placed i n  metabolism cages;  and 4  days 
l a t e r ,  EDTA, EDTA+PTH, o r  EDTAKT were infused by a  c a t h e t e r i z e d  
t a i l  ve in  f o r  6H. Animals were s a c r i f i c e d  a t  6  and 48H; and the  
r e s u l t s  were expressed a s  t he  cpm Treated (T)/EDTA(E) Ra t io s ,  
where * = p < . 0 1 ,  d i f f e r e n t  from E: 

Hrs.URINE KIDNEY LIVER BRAIN BONE 
P T H + E D T A - T / E ~ ~ . ~ ~ ~ ~ ~ ~ *  x z 4 *  -06* .45f.10* . 6 m 5 *  

48 1.7M.06* 1.9%.10* 1.6&.14* 1.3%.07* .9Y.O5 
CT+EDTA-T/E 6  .8=. 10 .54? .05* .9M. 10 .94t .06 . 9 B .  11 

48 .9Z .07  1 . 0 e .  14 1.21L. 14 .9%.05 .971.05 
These d a t a  i n d i c a t e  t h a t  CT i n h i b i t s  EDTA's a c t i o n s  by block- 

i ng  removal of '03Pb from bone. PTH, however, markedly enhances 
the  e f f e c t s  of EDTA by inc reas ing  dep le t ion  ogoao3Pb from bone 
p r imar i ly ,  w i th  subsequent r e d i s t r i b u t i o n  o f  %b t o  s o f t  
t i s s u e s .  These dramat ic  e f f e c t s  of PTH may be of cons ide rab le  
c l i n i c a l  importance i n  modifying, t o  an e x t e n t ,  t he  t o x i c  a c t i v -  
i t i e s  of Pb. 

S i g n i f i c a n t  r e l e a s e  o f  occured i n  81 and #5; and s i g n i f i c a n t  
i nc reases  i n  medium l e v e l s  of hydroxypro l ineandac idphospha ta se  
were measured i n  b l ,  3 and 5, bu t  no t  i n  82, 4  and 6. 

These da t a  i n d i c a t e  t h a t :  1 )  lysosomal mechanisms play an i m -  
p o r t a n t  r o l e  i n  t he  r e l e a s e  of 'O%b from bone exp lan t s  i n  v i t r o ;  
2 )  o t h e r  agents,besidescalcium-regulating hormones ,control ,  i n  
p a r t ,  bone Pb metabolism i n  v i t r o ,  and 3 )  such agen t s  (COR, VA) 
may we l l  modify ~ b ' s  t ox ic  e f f e c t s  i n  vivo. 
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