
METABOLISM 

LIPID IIJFUSION ENHANCES GLUCONEOGENESIS FROM AMINO 
ACIDS I N  PREMATURE INFANTS. Renate D. Savich, 

EPIDFMIOLOGY OF i7Im mm TO COmm mm- 
Sandra Finley , Mar y E. Bussey, Edward S. Ogata, 

1258 SITY AND EIITNICIPAL HOSPITALS IN 30 M-. Binita 

Northwestern Univ. Med. School, Depts of Peds, OB-Gyn, Chicago. 
Shah, Irma Fiordil isi  and Laurence Finberg, SUNY, 

h s t a t e  Medical Center/Kings County Hospital, Brooklyn, New 
Glucose production i n  premature neonates depends upon ava i l -  vnrb 

ab le  gluconeogenic s u b s t r a t e s  and i n t a c t  enzymatic and hormonal 
systems. To determine whether l i p i d  a lone  o r  i n  concert wi th  
amino ac id s  a l t e r s  g lucoregula t ion,  we determined the  glycemic 
response from intravenous l i p i d  i n  8 premature i n f a n t s  (BW 1226 
+lo0 g ,  GA 28.651.4 wks). At 452 days of age, we administered - 
e i t h e r  I n t r a l i p i d  (L) a lone  (.25 glkg over 20 min followed by 
.5 gmlkglhr x 100 min) o r  an i d e n t i c a l  I n t r a l i p i d  dose p lu s  
amino ac id s  (Aminosyn, .5 gmlkg over 4 h r s )  (LA). A l l  i n f a n t s  
received concurrent g lucose  a t  5-6 mglkglmin throughout t h e  
study. Free  f a t t y  ac id  concentra t ions  increased wi th in  10 min 
of i n fus ion  and peak va lues  were equivalent  i n  L and LA i n f a n t s  
(4345 vs  3100 u E q l L ) .  LA i n f a n t s  demonstrated a b r i s k  glycemic 
response compared t o  L i n f a n t s  (2323 v s  752% inc rea se  a t  10 
min). I n  add i t i on ,  LA in fus ion  r e su l t ed  i n  a f a r  g r ea t e r  in- 
c r ea se  a t  150 min compared t o  L (65211 v s  30+7%). Preliminary 
da t a  i n  i n f a n t s  receiving A a lone suggest a l imi ted  glycemic 
response r e l a t i v e  t o  L and LA in fan t s .  I n su l in  responded appro- 
p r i a t e l y  i n  L and LA i n f a n t s  increas ing from 10 t o  7 5 4 I m l  i n  
response t o  increas ing glucose, whi le  glucagon demonstrated no 
cons i s t en t  pa t t e rn  i n  e i t h e r  group. L infus ion r e s u l t s  i n  a 
mild glycemic response i n  premature i n f an t s ,  whi le  LA adminis- 
t r a t i o n  more promptly i nc rea se s  glucose. These da t a  suggest 
t h a t  l i p i d s  enhance gluconeogenesis from amino ac id s  i n  
premature i n f an t s .  
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Peroxide-induced erythrocyte  malonyldialdehyde formation 
(RBC-MDA) has been used a s  a measure of polyunsaturated f a t  
autooxidat ion,  a process  bel ieved t o  a l t e r  membrane t r anspo r t  
and enzyme funct ion.  Evidence f o r  t h i s  process was sought i n  
erythrocytes  of RS p a t i e n t s  us ing t h e  method of Bidder (L i f e  
Sciences 30:1021, 1980). For 7 ch i ld r en  wi th  s t a g e  11-IV RS, 
RBC-MDA was432 + 36 nmoleslg hemoglobin on admission,323+ 25 
a t  t h e  nad i r ,  and478 567 1-4 months a f t e r  RS. Nadir va lues  
d i f f e r e d  s i g n i f i c a n t l y  from admission and from va lues  f o r  7 
s i b l i n g s  (431 + 28) ,  5 p e d i a t r i c  i n t ens ive  ca re  u n i t  (ICU) 
p a t i e n t s  (517 5 32)and 5 a d u l t s  (53% 40).  Corresponding values  
f o r  plasma vitamin E i n  RS p a t i e n t s  were 556537 mcgldl a t  
admission, 473+36 a t  t he  n a d i r ,  and 905530 a f t e r  RS. Nadir 
va lues  were s i g n i f i c a n t l y  d i f f e r e n t  from recovery, s i b l i n g s  
1001+43, and ICU p a t i e n t s  7 4 w 8 .  Conclusion: The observed 
decrease  i n  RBC-MDA i n  RS could be explained by decreased 
s u b s t r a t e  ( i f  RBC polyunsaturated f a t t y  ac id s  had undergone 
peroxidat ive  degeneration) o r ,  l e s s  l i k e l y ,  given t he  low plasma 
vitamin E, increased ant ioxidant  a c t i v i t y .  

OPTIMAL RATE OF NASOGASTRIC (NG) CARBOHYDRATE IN 
PATIENTS WITH TYPE I GLYCOGEN STORAGE DISEASE (GSD I )  
W. F. Schwenk and M.W. Haymond, Mayo C l i n i c  and 

Foundation, Dept. o f  Ped ia t r i c s ,  Rochester, MN 55905. 
Al though noc tu ra l  NG i n f u s i o n  ( INF) o f  carbohydrate (CHO) i s  

standard theraoy i n  GSD I. t h e  oot imal  r a t e  o f  CHO has no t  been . . 
estab l ished.  ~o determine i f  a CHO INF o f  - 6  mglkg-min (g lucose 
f l u x  i n  overn ight  f as ted  normal c h i l d r e n )  suppresses hepa t i c  
glucose (GLU) product ion  and opt imizes  plasma l a c t a t e ,  ketone 
body (KB) and f r e e  f a t t y  a c i d  (FFA) concent ra t ions ,  6 GSD I 
c h i l d r e n  (4.2 + 0.8 y r s )  rece ived NG INFs con ta i n i ng  Vivonex 
( 3  mg of CHO/kg.min) w i t h  ~ ~ ~ ~ l ~ l u c o s e  p l u s  va r y i ng  GLU t o  
achieve t o t a l  INFs o f  10.5, 8.6, 5.8 and 3.0 mg o f  CHO/kg-min. 
Each INF pe r i od  was 3 h r  w i t h  b lood sampling du r i ng  t h e  l a s t  30 
min. GLU decreased ( p  < 0.05) f rom 106 + 5 t o  90 + 5, 75 + 5 
and 52 + 3 mg/dl du r i ng  t h e  4 INFs whereas l a c t a t e  (4.0 + 0.5, 
4.9 + 0.6, 6.4 + 0.7 and 8.8 c 1.2 mM, r e s p e c t i v e l y )  and FFA 
(0.7 r 0.1, 0.9 t 0.1, 1.1 + 0.2 and 1.6 r 0.1 mM, respec- 
t i v e l y )  increased. Lactate,  pyruvate, KB and FFA were increased 
( p  < 0.05) a t  CHO INFs of - 6  mg/kg-min compared t o  t h e  h i ghe r  
INFs. ,Tota l  GLU f l u x  decreased ( p  < 0.05) f rom 10.5 * 0.3 t o  
9.1 r 0.2, 7.2 r 0.1, and 6.0 + 0.4 mglkg-min f o r  t he  4 
INFs w h i l e  es t imates  of endogenous GLU product ion  rose ( p  < .05) 
f rom -0 t o  0.5 + 0.2, 1.4 + 0.1 and 2.9 + 0.3 mg/kg.min, 
r espec t i ve l y .  I n  sumary ,  NG INF o f  CHO a t  - 6  mg/kg.min i n  GSO 
I f a i l s  t o  suppress endogenous glucose p roduc t i on  and opt imize  
organ ic  acidemia. I n  conc lus ion ,  i f  organ ic  acidemia has an 
adverse e f f e c t  on growth i n  GSD I, NG INFs i n  excess o f  - 6  
mglkg-min may be opt imal.  
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In 30 m t h s  the d iaposis  of r ickets was mde 36 times as  
follows: Nutritional (N)-8, Familial Hypophosphatemia (FHP)-7, 
Vitamin D Dependent 1 (DD1)-1, Vitamin D Dependent 11 (DDT.1)-2, 
Renal Osteodystrophy (RR) -16, and Hepatic Rickets (HR) -2. The 
16 N,  FHP and DDI patients were a l l  from self  refer ra l  families 
with relevant complaints. The 8 N patients a l l  had dark skin) 
4 of these were exclusively breast fed with low calcidiol levels 
in  s e m .  h e  had dietary CA deficiency with increased calci- 
t r io1  levels in sennn. Three siblings had d t i p l e  dietary de- 
ficiencies because of d ie t  faddism. 518 studied did not have 
amioaciduria or increased FIN. The 8 genetic metabolic bone 
disease patients had varied skin color. The rermining 20 pa- 
t ients  had rickets as a camplication of severe renal disease or 
l iver  disease or were specifically referred because of DDI I .  We 
can distinguish N from FHP by an objective therapeutic t e s t  
(600,000 u Vitamin D in 24 hours) within f ive  days when other 
cr i te r ia  are  inconclusive. S e m  PO4 r i ses  i n  4-5 days and 
x-ray changes are  visible a t  one week in patients with N. We 
conclude: 1) rickets i n  the inner c i ty  U.S. population i s  re l -  
atively commn; 2) the primry varieties (N and FHP) are readily 
distinpuishable by s i q l e  clinical  means; 3) secondary amino- 
aciduria and hyperparathyroidism are frequently absent in 
n u t r i t i m l  rickets in th is  series. 

- GLYCOHEMOGLOBIN BY AFFINITY CHROMATOGRAPHY: A THIRTY 1259 MINUTE PROCEDURE I N  CLINIC. S h i r i s h  C. Shah and 
John I. Malone. U n i v e r s i t y  o f  South F l o r i d a ,  Depart-  

ment o f  Ped ia t r i c s ,  Tampa, F l o r i d a .  
The u t i l i t y  o f  glycohemoglobin (GHb) i n  the  management o f  

d iabetes  me1 l i t u s  (DM) i s  undisputed. C l i n i c a l  dec is ions  f r e -  
quent ly  a re  de fe r red  3-5 days u n t i l  t he  GHb r e s u l t s  a re  a v a i l -  
able;  hence, fo l low-up i n s t r u c t i o n s  must be g iven by telephone o r  
l e t t e r .  The de lay  and l a c k  o f  personal a t t e n t i o n  may markedly 
reduce com~ l i ance :  converselv.  ~ o s t o o n i n a  new recommendations 
u n t i l  t he  nex t  eva lua t i on  mG.reduce t h e - u t i l i t y  o f  GHb t o  a 
mere academic exerc ise .  Ide evaluated a f f i n i t y  chromatography (AC) 
f o r  the  p o s s i b i l i t y  of ob ta i n i ng  GHb r e s u l t s  wh i l e  t he  p a t i e n t s  
were i n  the  c l i n i c .  From 23 c h i l d r e n  w i t h  i n s u l i n  dependent OM, 
25 111 o f  b lood was c o l l e c t e d  by a f i n g e r s t i c k  and GHb was mea- 
sured by AC. Results f o r  up t o  5 specimens were a v a i l a b l e  i n  30 
minutes. A venous b lood specimen was c o l l e c t e d  simultaneously 
from the same 23 c h i l d r e n  and HbA was measured by h i gh  pressure 
l i q u i d  chromatography a f t e r  remov:? o f  l a b i l e  f r a c t i o n  (LF).  A 
remarkable c o r r e l a t i o n  was found between t he  two methods 
( r  = 0.89).  The s tudy  was repeated 2 months l a t e r  and s i m i l a r  
r e s u l t s  were obta ined ( r  = 0.91, n = 25) .  Even though LF was n o t  
removed i n  AC, the  c o r r e l a t i o n  between t he  two methods i nd i ca tes  
t h a t  LF may on l y  be an i n s i g n i f i c a n t  p o r t i o n  o f  t o t a l  GHb. The 
AC was l ess  expensive than the  convent ional  methods and was more 
acceptable t o  t he  c h i l d r e n  as venipuncture was n o t  requ i red .  We 
conclude t h a t  the  u t i l i t y  o f  GHb may be improved i n  c l i n i c a l  
p r a c t i c e  u t i l i z i n g  AC, as prompt r e s u l t s  can be obta ined a t  l ess  
expense w i t hou t  t he  necess i ty  o f  a venipuncture. 

ALANINE-INDUCED HYPqRAMMONEMIA IN HYPERLYSINEMIA AN0 
IN SACCHAKOPINURIA. O l l i  S imel l ,  P a i v i  Luukkainen 1260 and I l k k a  > i lX  (Spon. by David Rosenb la t t ) .  

U n i v e r s i t y  o f  He l s i nk i ,  He l s i nk i ,  F in land.  
It has been suggested t h a t  l y s i n e  i n h i b i t s  urea cyc l e  

f unc t i on  both i n  v i v o  and i n  v i t r o  main ly  by decreasing arg inase 
a c t i v i t y .  We gave an L-a lan ine load t o  a p a t i e n t  w i t h  
hyperlysinemia ( f a s t i n g  plasma l y s i n e  860 DM on a 1.5 g 
p r o t e i n l k g  d i e t )  a t  age 5 and 10 years, and t o  a p a t i e n t  w i t h  
saccharop inur ia  (and hyper lys inemia)  a t  age 3, 12.5 and 16 
years. The a lan ine was given as a 5% aqueous i .v. i n f u s i o n  (6.6 
mmol/kg) over 90 min and changes i n  blood ammonia, serum urea 
u r i n a r y  o r o t i c  a c i d  were measured. 

I n  hea l thy  sub jec ts ,  serum urea increases r a p i d l y ,  bu t  b lood 
ammonia and u r i n a r y  o r o t i c  a c i d  remain unchanged a f t e r  such a 
load. The p a t i e n t  w i t h  hyperlysinemia developed hyperammonemia 
(peak values 760 and 210 pM a t  5 and 10 years o f  age), and 
o r o t i c  a c i d u r i a  increased 10 - f o l d  i n  t he  f i r s t  6-h c o l l e c t i o n .  
Serum urea increased s lowly .  The saccharop inur ic  p a t i e n t ' s  peak 
ammonias were 60, 280 and.410 DM a t  3, 12.5 and 16 years o f  age, 
r espec t i ve l y ;  serum urea increased always slowly.  O r o t i c  a c i d  
exc re t i on  i n  the  l a t e s t  t e s t  increased 320-fold.  Add i t i on  o f  
1.1 m o l l k g  o f  1 -o rn i t h i ne  t o  t he  a l an ine  loads abo l ished t h e  
hyperammonemic response t o t a l l y  i n  both, and u r i n a r y  o r o t i c  a c i d  
increased on ly  2-3 f o l d .  The f i n d i n g s  suggest t h a t  p a t i e n t s  
w i t h  constant  hyper lys inemia  o r  w i t h  saccharop inur ia  have 
decreased n i t r ogen  t o l e rance  and may b e n e f i t  from o r n i t h i n e  
supplementation. 
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