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67 AS ALTERNATE ENERGY FUELS IN -N CELL c a m  OF 

NEWBaRN MICE AFTER HYPOXIA AT DIFFENWI G W E  CON- 
CENTRATIONS. M l i o  Bossi,  Norbert  Herschkowitz, S 
Kohler. Univers i ty  of Berne, Switzerland, D e p a r m t  
of Ped i a t r i c s .  Can o l e a t e  and BOHB s u b s t i t u t e  
f o r  glucose as ce r eb ra l  energy f u e l s  a f t e r  hypoxia? 

0leate-U-14C o r  BOHB-3-14C were added t o  7 days o l d  cu l t u r e s  af- 
ter 4 hours pre incubat ion  a t  0 o r  4 nM g luc  under n o m i a  o r  
hypoxia. During 3 hours of incubation of a l l  c u l t u r e s  under nor- 
m i a ,  14C02 was col lec ted .  Defining 032-production a t  4 nM g luc  
a s  103, CO2-production a t  0 vs.  4 nM q luc  was 1562404 in n o m -  
x i a  and 162224% a f t e r  hypaxia f o r  BOHB, t h e  correspadi r ,g  values 
f o r  CO2-production f r a n  o l e a t e  were 218266 and 261+503 (mean+ 1 
SD, n=15-25, p 0 v s  4 nM gluc<C.CX)l). 032-production a f t e r  hy- 
poxia was cmpared w i th  C02-prcduction in n o m x i a  b t h  a t  0 and 
4 nM g luc  (103=C02-prduct ion  under n o m i a )  . After hypaxia, 
BOHB was s i c p i f j c a n t l y  l e s s  converted to 032:86+28% a t  0 (n=15- 
20, p < O.035), 86+38% a t  4 nM g luc  (n=19-21, p < 0.01).  Olea te  
was a l s o  l e s s  converted to C02 a f t e r  hypoxia a t  4 nM g luc  (872 
348, n=23-25, p < 0.01).  At  0 gluc,  h a e v e r ,  032-production f r m ,  
o l e a t e  was h igher  a f t e r  hypoxia than in n o m x i a  (112246%, n= 
39-41, p < 0.005).  I n  our  system, o l e a t e  and BOHB a r e  a l t e r n a t e  
c e r eb ra l  energy f u e l s  f o r  glucose in n o m x i a  and hypaxia. 

CALORIMETRIC BIKINIS FOR TIlE UNHINDERED, 6 8 LONGTERM ASSESSMENT OF DRY IIEAT LOSS IN 
NEWBORN INFANTS . Georr Simbruner, Margit-Andrea 
Glntzl-I-lawlik, University of Vienn;~, Children's hospi1;11, 
Department Neonatology, Vienna, Austria. 

Neither indirect nor direct calorimetry are suitable for assessing metabolic rate in 
eacll newbom infiint unhindered for an u/~limired period of time. As an alternative, 
metabolic rate could be assessed as the sum of components of the energy bal:lnce 
equ:~tion. Among those, dry heat loss ( HL ) is the most important component. We 
investigated, whether dry heat loss determined by 17 heatflux transducers (IIL tot) 
was relilted to dly heat loss determined from 12 or 8 hea~llux tranducers and 
correction fi~ctors, a set-up nicknamed calorimetric bikini (IIL-bik 12 or HL-bik 8). 
Wc studied twenty healthy newborns infants, attached five henttlux transducers to the 
Ile;id, six to the torso and six to the limbs of each infant and determined IIL tot from 
the heatflux and the surface area, it represented, during a half hour period for prone 
and supine position respectively. The HL-bik 12 and HL-bii 8 correlated statistically 
significilnt with I-iL tot in the infants lying prone or supine (HL tot vs. I-iL-bikl2: y 
=O.Oli-0.99~ (Wattkg), r=0.97, p<0.001 and HL tot vs HL-bik 8: y=0.16+0.9lx, 
r=O.92, p<0.001). The mean and 1 S.D of differences between IiL tot and HL-bikl2 
or IIL-bik 8 were < 1 % and < 6.5% of HL tot respectively. In conclusion, dry heat 
loss can be fairly accurately measured by a few c;llorimetric elements on the surface 
of the newborn infant ilnd these calorimetric bikinis are a first step towards a method 
allowing unhindered monitoring of metabolic rate for an unlimited period of time. 

69 F U L L T E R M  N E W B O R N  INFANTS INCREASE THEIR R E S P I R A T O R Y  
W A T E R  L O S S  I N  A H A R M  ENVIRONIENT. Karen Hammarlund. 
Tomas Riesenfeld and Gunnar Sedin. Uppsala Univer- 
s i t y .  University Hospttal .  Department of Pedia t r ics .  
Uppsala. Sweden. 

I t  has not been known whether newborn infants  
can increase t h e i r  r e sp i r a to ry  water and heat loss when exposed 
t o  a warm environment in the same way as many animals can. I n  
order t o  study t h i s ,  continuous measurements of respi ra tory  
water loss (RHL). oxygen consumption and carbon dioxide produc- 
t ion were made in 1 0  fu l l te rm Infants on t h e i r  f i r s t  day a f t e r  
b i r t h .  The infants  were f i r s t  studied in incubators with a 
temperature of 3 2 . 5  O C  and an ambient humidity of 5 0  %. After 
an in terval  with s t ab l e  conditions the incubator temperature 
was raised to 3 6 . 5  O C  while the water vapour pressure was kept 
cons tant .  When body temperature had increased t o  3 7 . 8  O C  or 
when the i n f an t  had reacted wtth sweating the r e l a t i v e  humidity 
in the incubator was Increased t o  5 0 % .  At the s t a r t  of the 
measurements mean R H L  was 4 . 7  mglkg min. As a mean R H L  
increased t o  a maximal value of 6 . 5  mglkg min in the warm 
environment. Hean oxygen consumption increased from 5 . 5  mllkg 
m i n  t o  5 . 7  ml/kg min. This means tha t  when nursed in t h i s  warm 
environment the infants  were able to increase t he i r  
r e sp i r a to ry  water loss wlth around 40% without a s i gn i f i c an t  
change i n  oxygen consumption. 

NUTRITION-INDUCED CHANGES I N  INSULIN-LIKE GROWTH FACTORS 70 ( IGPos)  AND BINDING PROTEINS I N  NEONATAL RATS. AF 
Phi l ipps ,  K Drackenberg, B Persson, K Ha l l  and V Sara.  
Univ. of CT Health C t r ,  Farmington, CT USA and 
Karolinska I n s t . ,  Stockholm, Sweden 

IGF's a r e  potent  hormones t h a t  may r egu l a t e  pe r i na t a l  
growth and a r e  found linked t o  high a f f i n i t y  binding p ro t e in s  (BP's) 
i n  blood and t i s s u e s .  To i nves t i ga t e  t h e  premise t h a t  c a l o r i c  ( c a l )  
i n t ake  i s  a determinant of IGFIBP syn the s i s ,  10d r a t s  were milk 
deprived and given 24 h r  infus ions  of s a l i n e  (SAL), glucose (GLU), 
glucose/amino ac id s  (GA), o r  glucoselamino ac id s  ( a a ) / l i p i d  (GAL). 
Acid chromatography was used t o  s epa ra t e  IGF's and BP i n  s e r a  and 
l i v e r  cytosols .  When compared t o  con t ro l s  (CON), f a s t i n g  (SAL) 
induced a marked dec l i ne  (p<O.OO1) i n  serum IGP-1 and 2 concentra- 
t i o n s  [IGF-1,2] a s  wel l  a s  l i v e r  [IGF-21. I n  addi t ion ,  serum 
[IGF-2) but not [IGF-11 was r e s to r ed  i n  GAL r a t s  t o  near CON l eve l s .  
BP a c t i v i t y ,  a s  measured i n  unt rea ted  specimens by radioreceptor  
assay (RRA-IGF-2), rose  2-4x above CON i n  SAL serum and l i v e r .  
Infus ion  of aa  suppressed t h e  changes i n  l i v e r  BP a c t i v i t y  and i n  
pooled da t a ,  l i v e r  BP was inverse ly  r e l a t e d  t o  serum aa  but not t o  
c a l  in take .  Increased l i v e r  BP a c t i v i t y  appears due t o  a 40.000 MW 
BP. In  serum, BP a c t i v i t y  was inverse ly  r e l a t e d  t o  c a l  in take  but 
not  t o  [ a a ] .  The f a s t i n g  induced r i s e  i n  serum BP a c t i v i t y  appears 
due t o  a BP of 180,000 MU. Fast ing  induced changes i n  IGF & BP may 
be a p ro t ec t i ve  mechanism t o  depress  growth during c a l  r e s t r i c t i o n .  

NERVE GROWTH FACTOR - AN ENDOCRINE ROLE ? 7 1 U. Stephani ,  A. S u t t e r ,  A. Zimmermann 
Universitatskinderklinik Gottingen (W.-Germany) 
In t roduced by  F .  Hanefeld 

Nerve growth factor (NGF) i s  a molecularly well cha- 
rac ter ized  neuronotrophic  prote in  for cer ta in  per i -  
phera l  and cent ra l  neuronal populations.  F u r t h e r ,  

s tudies  on  B- and T-lymphocytes,  mast cells and macrophages 
indicate a function of NGF in  immunological, inflammatory and 
neuroregcnera t ive  processes .  We have  analyzed NGF in  serum 
(S-NGF). One- and two -site immunoassays primarily reflected t h e  
presence  of NGF binding prote ins  in  serum.  However, with a 
sensit ivc in  v i t ro  assay  employing embryonic s enso ry  neurons  
a s  indica tors  of NGI: bioactivity t h e  presence  of S-NGF could b e  
demonstrated. In mice basal S-NGF values (10-50 pM) were in- 
dependent  of s e x ,  age  o r  presence  of t he  submandibular g land.  
Analyses of S-NGF bioactivity in  ( p r e )ma tu re  newborns ,  i n f an t s  
and older children revealed normal S-NGF levels of 20-100 pM 
NGF equivalents.  The  NGF bioactivity exhibited circadian pe- 
riodicity.  I n  an  adolescent with multiple endocrine neoplasia 
syndrome I Ib  we observed S-NGF values u p  t o  2 nM NGF equi- 
va lents .  These  da ta  togethcr  with r epo r t s  of t h e  transcriptional- 
ly  active NGI: gene  in t he  p i tu i ta ry ,  t he  thyroid  and para thyroid  
g lands  s t rongly  sugges t  an  endocr ine  role of NGF. 

PROLIFERATIVE AND HETABOLIC ACTION OF INSULIN 

W.Hartmann, R.CoBla and U.Vetter 
Dep.Pediatrics,  University of Ulm, D7900 U l m  

Exponentially growing c e l l s  of a ANL c e l l  l i n e  were separa- 
ted by counterflow e l u t r i a t i o n  i n t o  subpopulations represen- 
t i ng  Ge/G,, S and G z t l  c e l l s  without d is turbances  of 
c e l l u l a r  metabolism. The separa t ion  was followed by DNA 
-flowcytometry. Speci f ic  binding of I n su l i n  could be demon- 
s t r a t e d  with 20-25000 binding s i t e s  i n  G ~ I G I ,  1000 - 2000 i n  
S and 30-50000 i n  Gz/H c e l l s .  The a f f i n i t y  of I n su l i n  
binding remained constant over the  c e l l  cycle .  The speci -  
f i c i t y  could be demonstrated by cross l inking experiments. 
Glucose t ranspor t  was s t imula ted  by In su l i n  independently of 
the c e l l  cycle .  I n  cont ras t  gycogen syn the s i s  could only be 
s t imula ted  by In su l i n  i n  the  Ge/Gi phase. I n su l i n  s t imula ted  
Gi/S t r a n s i t  inducing p r o l i f e r a t i o n  and i n  add i t i on  the  
t r a n s i t  t o  G z  and through mi tos is  was accelera ted .  I t  could 
be demonstrated t ha t  these  neoplas t ic  c e l l s  remained under 
metabolic con t ro l  of I n su l i n  which has add i t i ona l l y  pro- 
l i f e r a t i v e  ac t ion .  The c e l l s  became independent from c l a s s i -  
c a l  growth f ac to r s .  
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