
RED C E L L  PHOSPHOFRUCTOKINASE [PFK] DEFICIENCY IN NEW- 853 BORY INFANTS: NORMAL SYNTHESIS OF AN UNSTABLE ENZYME.  
James H .  Garvin. J r .  and Susan F. Travis .  Spon. by 

Leonard Grazlani. J e f f e r son  Med. Coll .. Thos. J e f f e r son  Univ., 
Dept. o f  Ped. & Cardeza Fdn. f o r  Hematol. Res., Phi ladelphia .  

Cord blood e ry th rocy te s  from 9 term i n f a n t s  were separated by 
dens i tv  a r ad ien t  cen t r i fuoa t ion  i n t o  cohor ts  o f  i n t a c t  red blood 
c e l l s  l ~ k ' s ]  of progress ively  increas ing dens i ty  and compared 
with RBC's t r e a t e d  in  a s i m i l a r  manner from 4 heal thy adu l t s .  
The r p t e  of dec l ine  i n  a c t i v i t y  of pyruvate kinase  [PK], an age- 
dependent enzyme, was e s s e n t i a l l y  t h e  same in  erythrocytes  from 
term in fan t s  and a d u l t s ,  which demonstrated t h a t  t he re  i s  a sim- 
i l a r  r e l a t i o n s h i p  i n  newborn RBC's  between t h e  rate o f  dec l ine  
of PK a c t i v i t y  and t h e  progress ive  increase  i n  RBC dens i ty  t h a t  
occurs with aging,  t h a t  had previously  been confirmed i n  a d u l t  
RBC's. Thus. PK a c t i v i t y  appears t o  be a useful parameter of 
RBC age i n  t h e  g rad ien t  i n  the  newborn a s  well a s  i n  t he  adu l t .  
This  r e l a t i o n s h i p  permitted evaluat ion o f  t h e  r a t e  of dec l ine  o f  
i n  vivo enzymatic a c t i v i t y .  PFK a c t i v i t y  was s i m i l a r  i n  t h e  -- 
youngest f r a c t i o n s  of a d u l t  and neonatal RBC's i n  t he  g rad ien t .  
However. i n  c o n t r a s t  t o  t he  s i m i l a r  r a t e  o f  dec l ine  o f  PK i n  RBCs 
from i n f a n t s  and a d u l t s ,  t h e  r a t e  of dec l ine  of PFK a c t i v i t y  was 
s i g n i f i c a n t l y  f a s t e r  i n  neonates than i n  a d u l t s ,  suggest ive  o f  an 
acce l e ra t ed  r a t e  o f  i n  vivo decay o f  PFK i n  newborn RBC's. The 
demonstration t h a t  PTi( E o r d  erythrocytes  has Increased l a b i l i -  
t y  i n  t h e  g rad ien t  suggests  t h a t  t h e  r e l a t i v e  PFK def ic iency i n  
neonatal RBC's i s  secondary t o  normal syn thes i s  of an unstable  
enzyme and r a i s e s  t h e  specula t ion t h a t  PFK In  cord e ry th rocy te s  
may be an isozyme [a " f e t a l  PFK"]. 

FAMILIAL HYPERTRIGLYCERIDEMU I N  CHILDREN: DIETARY 854 THERAPY. C. J.Glueck. M. J.Mellies. R.C.Tsann. P.M. 
S te ine r .  Univers i ty  of Cincinnat i ,  College of Med., 

General C l i n i c a l  Reaearch Center, Cincinnat i .  
I n  40 ch_ildren wi th  f ami l i a l  hyper t r ig lycer idemia (FTG), 132.6 

yearn o ld  ( X S E ) ,  e f fec t iveness  of weight reduct ion and the  NIH 
type I V  d i e t  war asaeaaed. The ch i ld ren  came from 34 kindreda 
where 1 proposi tus  parent  and a t  l e a s t  1 add i t i ona l  1st o r  2nd 
degree r e l a t i v e  had Em. I n i t i a l l y ,  20 of the  40 ch i ld ren  were 
obese (defined aa 2 the  95th pe rcen t i l e  f o r  weight, adjus ted f o r  
height) .  For obese chi ldren,  n i g h t  reduct ion programs were pro- 
vided. For nonobeae ch i ld ren  and f o r  ch i ld ren  a f t e r  weight reduc- 
t ion,  NIH Type IV d i e t  was provided, with 20% of the  c a l o r i e s  a s  
prote in ,  40% a s  f a t ,  40% a s  carbohydrate,  with a PIS of 1.511. 
Diet  adherence and d i e t a r y  r e - i n s t r u c t i o n  were checked every 2 
months. Af t e r  6 months on d i e t ,  mean ( S E )  t r i g lyce r idea  (TG)in 
t h e  40 ch i ld ren  f e l l  from 242230 t o  1 2 0 9 ,  p<.001; TG were normal- 
ized (5 140 mgldl) i n  29 of 40 chi ldren.  Plasma cho le s t e ro l  f e l l  
from 1 9 a 7  t o  182+6 mgldl a t  6 months, 6 . 0 5 .  Mean weight l o s s  
over t he  6 month period was 1.221.4kg. p>.l. Decrements i n  weight 
f a i l e d  t o  c o r r e l a t e  with decrements i n  TC, r1.212, p>.l. I n  13 
chi ldren,  a f t e r  8-12 months on d i e t ,  TG f e l l  from 29%6 (basal  
l e v e l s )  t o  149f32mgId1, 6 . 0 5 ,  with TG <140mg/dl i n  8 of the  13. 
Obeaity facilitates express ion of FTG i n  ch i ld ren  a t  gene t i c  
r i s k .  Despite only  modest weight reduct ion,  and with use of t he  
Type IV d i e t ,  TG l e v e l s  can be  normslized i n  most ch i ld ren  wi th  
Pn;. S e n s i t i v i t y  t o  d i e t a r y  therapy emphasizes t he  importance of 
q u a n t i t a t i n g  TG i n  ch i ld ren  from kindreds with FTG. 

NEONATAL WPOBETALIPOPROTEINEMIA. C. J.Glueck R. C. 855 Taann. M.J.Mellie8. P.M.Steiner. Univ. of ci'ncinnati, 
Coll.  Med., Gen. Cl in .  Res. Center, Cincinnat i ,  Ohio. 

Famil ia l  hypobetalipoproteinemia, FHB, character ized by low 
plasma t o t a l  cho le s t e ro l  (C)and low dens i ty  l i popro te in  choleater-  
o l  (C-LDL), r a r e l y  is  accompanied by c l i n i c a l  f indings ,  save r e -  
duced myocardial i n f a r c t i o n  morbidity-mortality,  and longevity. 
Cord blood C-LDL quan t i t a t i on  and kindred s tudy wi th  long i tud ina l  
follow-up confirms neonata l  d isgnoaia  o f  FHB. To evaluate  neona- 
t a l  PHB, 11 kindreds were s tudied wi th  hypoplipoproteinemic neona- 
t a l  propoai t i .  Cord blood C and C-LDL were quan t i t a t ed  i n  neo- 
na t e s  i n  a l i popro te in  s tudy of 3000 unselected b i r th s .  Kindreds 
wi th  neonata l  C-LDL<the 2 .5pe rcen t i l e  (10 mgld1)were s tudied.  Of 
the  11 kindreda se lected,  4 generat ion v e r t i c a l l y  t ransmit ted FHB 
was documented i n  2. I n  1 i n f a n t  C-LDL was low a t  1.5 years  (19), 
bu t  C-LDL was normal (96) i n  the  o the r  a t  .5 years.  I n 3  kindreds, 
1 parent  had primary hypoplipoproteinemia (C-LDLs 63,43,55mgldl), 
but  1 s t  degree r e l a t i v e s  had normal C-LDL, and C-LDL i n  the  3 
i n f a n t s  a t  ages 2.5, 2, and 5 years  was normal (89,93,96 mgldl). 
Maternal C-LDL i n  1 kindred was low.norma1 (65 mgldl), t he  i n f a n t  
a t  2 years  r e t a ined  low C-LDL (28); o the r  family members were un- 
avai lable .  I n  1 kindred (cord blood C-LDL 9 mgldl), 4 generat ion 
tranamisaion of f ami l i a l  hyperalipoproteinemia was documented; the  
i n f a n t ' s  C-LDL a t  8.5 months was normal (79). h igh dens i ty  l i po -  
p ro t e in  C wss e levated (101 mgldl). I n  t he  o the r  4 kindreds, 
pa ren ta l  C-LDL was normal, C-LDL i n  l a t e r  infancy (2 and 3 yea r s )  
were normal (83,100,90,77 mgldl). FHB, a dyslipoproteinemia asso- 
c i a t e d  with longevity, can be diagnosed by measurement of cord 
b l w d  C-LDL and family s tudy i n  a t  l e a s t  1 per  1500 b i r th s .  

VITAMIN D RESISTANT HYPOPARATHYROIDISM - IMPAIRED 8 5 6 RESPONSE TO 1.25 DIHYDROXYCHOLECALCIFEROL (1.25 DHCC) 
C.W.Gof f ,  M-Genel, P. Shineman and H.Rasmussen, Depts. -- 

of Pediat.  and Med., Yale Univ. Sch.. of Med.. New Haven. CT and 
Chi ldren 's  Hospi ta l  of Phi ladelphia  (Spon. by Joseph B. Warshaw.) 

Resistance t o  vitamin D is  an unusua1,f rus t ra t ing complication 
of hypoparathyroidism. Magnesium dep le t ion ,  coincident  malabaorp- 
t i on ,  +hepat ic  o r  r ena l  hydroxylation, and +Ca* mobi l iza t ion 
from bone a r e  postula ted mechanisms. bu t  do not  expla in  r e l a t i v e  
r e s i s t ance  t o  a l l  vitamin D s t e r o l s ,  including 1.25 DHCC i n  th ree  
p a t i e n t s  recent ly  encountered a t  two i n s t i t u t i o n s .  

A.G., a  14 year o ld  c a l c i f e r o l - r e s i s t a n t  boy wi th  id iopa th i c  
hypoparathyroidism, cand id i a s i s  and mild malabsorption, maintain- 
ed fo r  4 years  with o r a l  Dihydrotachysterol (DHT). 4-6 mglday. 
suddenly became re f r ac to ry  t o  DHT i n  doses up to  15 mg.daily. 
Oral 1.25 DHCC t o  10 pg was i n e f f e c t i v e  once d a i l y  and unal tered 
by parentera l  Mg 504. A calcemic response t o  low dose (20-100 U.) 
PTH was observed. Response t o  1.25 DHCC was achieved only wi th  
f r e  uent adminis t ra t ion (3  pg. q. 6 hours) + 30 Gm e lemental  +O Ca Iday. ltro o the r  hypoparathyroid p a t i e n t s ,  one s u r g i c a l ,  have 
been found r e s i s t a n t  t o  c a l c i f e r o l .  DHT and ordinary doses of 
1.25 DHCC. One responded t o  5 pg once d a i l y  and has s t a b i l i z e d  
with 1-2 uglday, whi le  the  o the r  responds t o  a 5 ug d a i l y  dose 
only wi th  I M  parathormone, 20-40 U./day. 

Plasma 1,25 DHCC (Dr. H. DeLuca) was normal i n  a l l  3 p a t i e n t s  
innnediately following ingest ion.  Prel iminary d a t a  i n  A.G. show- 
ing a rapid  dec l ine  i n  plasma 1.25 DHCC suggest  t ha t  acce l e ra t ed  
s t e r o l  metabolism may account f o r  h i s  apparent  "resistance". 

HYPERAMRONEMIA ASSOCIATED WITH SEVERE PERINATAL 
ASPHYXIA. Ronald N. Goldber Luis A. Cabal Joan E. 857 Hodgnnn. Los Angeles Countj:Unlv. o f  So. c;lifornfa 

Med. Ctr. and ~ h ' l d r e n ' s  Hosp. of Los An eles, De t. of Peds. 
Although hyperamnonemla has been a s soc ja t ed  w i t 1  asphyxla In 

experim?ntal animals. i ts  role and clinical manifestations i n  
the asphyxiated newborn have not been defined. We re ort 5 new- 
borns wl th  t h e  fol lowing c m n  fea tu re s :  gestations! age g r e a t e r  
than 40 wk.(4342 wks.). evidence of f e t a l  d i s t r e s s  by severe 
f e t a l  bradycardia l a s t i n g  a t  least 10 mln. i n  add i t i on  to the 
presence of meconlum i n  the amniotic f l u i d ,  prolapsed umbilical 
cord o r  abruptfo  placentae. A l l  had severe neonatal asphyxia 
( 1  or 5 min.  ApgarB). CNS I r r i t a b i l i t y  and convulslons. Hyper- 
thermla was found to  be a s soc ia t ed  wlth amnonla elevations (185- 
960 mcg/lOOml) as was hypertension, r e s p i r a t o r y  a l k k l o s i s  and 
exaggerated ca rd l ac  vagal tone. Three infants survived and 2 
died. The In fan t s  who died were comatose pre terminal ly  whereas 
2 survivors showed improvement of t h e i r  neurologlc  status con- 
corn1 t a n t  with decl  i n lng  amnonla level s. Neurologic improvement 
was temporally r e l a t e d  t o  exchange transfusion for hyperamnon- 
emia In 1 pa t i en t .  Two survivors showed s lgns  of CNS abnormality 
a t  1 y r .  followup. As hi  h amnonla levels are f e l t  t o  diminish 
t h e  r a t e  of oxldat lon In ?he b ra in  by deple t ion o f  ketoglutarate.  
thereby inf luenclng t h e  Krebs cycle adversely ,  the accumulation 
of a m n i a  i n  t h e  newborn can only  aggravate t h e  neurologic  d i s -  
order .  These in fan t s  suggest  a cl inical  syndrome whose synptoms 
may be r e l a t e d  t o  the amnonla level. The f u r t h e r  i d e n t i f l c a t i o n  
of in fan t s  with t h i s  syndrome will be necessary t o  ascertain the 
r o l e  of hyperamonemfa i n  asphyxia and i ts  long term sequelae. 

GLtlCONEOGENESIS I N  ISOLATED FETAL HEPATOCYTES, Rob.rt 85 8 Greenberg. William Howell. William Woodside, Depts. 
of Ped. C Pharm., Univ. of New Mexico School of 

Pedic ine ,  Albuquerque. New Pexico. 
The capaci ty  fo r  gluconcogenesis i e  absent  from l i v e r  i n  t h e  

r a t  f e t u s ,  and develops rapidly  a f t e r  b i r t h .  Since t h e  regula- 
t i o n  of gluconecgenesis has  been s tud ied  wi th  g rea t e r  p rec i s i cn  
i n  i so l a t ed  l i v e r  c e l l s  f ron  a d u l t  mammals, a method waa develop- 
ed fo r  i a o l a t i o n  of hepatocytes  from t h e  r a t  f e t u s ,  and f o r  t h e i r  
use i n  determining f a c t o r s  involved i n  i n i t i a t i o n  o f  hepa t i c  
glucose production. 

F e t a l  hepatocytes were i s o l a t e d  following i n  a i t u  perfus ion 
v i a  t h e  hepa t i c  vein  with colla&enaae i n  Ca* f r e e  b u f f e r ,  fo l -  
lolied by pre-Incubation i n  4X albumin-buffer and subsequent in-  
cubation with ~ ' ~ - ~ ~ r u v a t e  (2 &I). F e t a l  hepatocytes  (21 day 
gestnt ion)  con\.erteu approximately 202 a s  much pyruvate t o  
glucose, afi compared t o  llepatocytee from fed a d u l t  r a t s  ( .?9 + 
.06 vs  2.63 + .44 m o l e s  pyruvnte converted t o  glucoselhrlmg 5 ~ 4 ) .  
Glucagon (1.4 r.F) increased t h e  r n t e  c f  &luconeogenesis i n  f e t a l  
hepatocytes  by100X. ( . 7 9  + .12 u m l e s  pyruvate  converted),  d i -  
bu ty ry l  c y c l i c  m (0.1 d) by 94% (.76 + .06) a n t  o l e i c  ac id  
(0.64 mM) by 130X (0.69 + .09). Clucagon and cyc l i c  APP enhanced 
glycogenclysis  i n  i s o l a t e d  f e t a l  hepatocytes.  

Inmediate ex t r a -u t e r ine  adap ta t ion  i s  accompanied by an in-  
c r ease  In t he  r a t e  of gluragon sec re t ion  and l i p o l y s i a .  Although 
o the r  s t u d i e s  i nd icn te  t r a n s i e n t  neonatal i rpai rmcnt  i n  hepa t i c  
respovse t o  glucapon, hot11 glucegon and f a t t y  aciC oxidat ion nny 
p a r t i c i p a t e  i n  t he  i n j  t i n t i o n  of g luc~~neogenes i s  i n  t he  nswborn 
period. 
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