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Achievement o f  t h e  i n t r a u t e r i n e  growth r a t e  i s  a goa l  f r e -  
q u e n t l y  used i n  n u t r i t i o n  o f  p re te rm i n f a n t s .  Data on t h e  chemi- 
c a l  composit ion o f  t h e  human a r e  l i m i t e d  and t h e r e  i s  c u r i o u s l y  
l i t t l e  s i m i l a r  d a t a  i n  exper imenta l  an imals .  We s t u d i e d  p h y s i c a l  
and chemical  macronut r ien t  a c c r e t i o n  i n  t h e  f e t a l  gu inea  p i g ,  a 
s p e c i e s  i n  which t h e  h igh  f a t  c o n t e n t  and r a p i d  growth r a t e  em- 
phas ize  t h e  demands o f  f e t a l  growth upon materna l  n u t r i t i o n .  We 
s t u d i e d  32 f e t u s e s  i n  12 l i t t e r s  ranging  from 39 days t o  term 
(67 d ) ,  ana lyz ing  t h e  f e t u s e s  f o r  wet weight ,  d ry  weight ,  ca rbon ,  
n i t r o g e n ,  f a t  c o n t e n t ,  c a l o r i c  c o n t e n t  (bomb c a l o r i m e t e r )  and 
amino a c i d  composit ion.  Body weight i n c r e a s e d  e x p o n e n t i a l l y  wi th  
g e s t a t i o n a l  age a t  7 . l % / d .  Dry weight c o n c e n t r a t i o n  t r i p l e d  from 
10% t o  30% by term and t o t a l  d r y  weight i n c r e a s e d  a t  lO.l%/d.  Fat  
c o n c e n t r a t i o n  r o s e  from 2% a t  45 days t o  12% a t  term and f a t  con- 
t e n t  i n c r e a s e d  13.5%/d.  The t o t a l  c a l o r i c  a c c r e t i o n  r a t e  was 100 
kcal/kg/d a t  45 days ,  i n c r e a s i n g  t o  220 kcal/kg/d a t  term. Over 
60% o f  t h e  c a l o r i c  a c c r e t i o n  was due t o  f a t  a c c r e t i o n .  C a l o r i c  
v a l u e s  o f  f a t  and non- fa t  d r y  weight were 9.5 and 4.5 kca l /g  
r e s p e c t i v e l y .  Amino a c i d s  r e p r e s e n t e d  80% o f  t h e  t o t a l  body n i -  
t r o g e n  and 46% o f  t h e  t o t a l  body carbon. These d a t a  r e p r e s e n t  t h e  
f i r s t  s y s t e m a t i c  s t u d y  o f  chemical  growth dur ing  f e t a l  l i f e  i n  
any exper imenta l  an imal ,  p rovide  a c c r e t i o n  measurements u n a v a i l -  
a b l e  i n  human s t u d i e s  and demons t ra te  t h e  importance o f  f a t  
a c c r e t i o n  i n  c a l o r i c  demands o f  f e t a l  growth. 

RENAL-HEMODYNAMIC CHANGES IN hNPOXEMIC NORMOCARBIC 
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Hypoxemia has  been r e p o r t e d  t o  induce a d e c r e a s e  o r  a n  in -  
c r e a s e  i n  r e n a l  f u n c t i o n  depending on v a r i o u s  f a c t o r s .  This  s tudy  
a s s e s s e d  some hemodynamic and r e n a l  f u n c t i o n s  i n  hypoxemic neo- 
n a t a l  p i g s  maintained a t  a normal PaC02. These r e s u l t s  were com- 
pared w i t h  t h o s e  of a s i m i l a r  s tudy  (Rowe, M.I. ,  S t r a u s s ,  J . ;  
P e d i a t r .  Res. 7:411/183, 1973) i n  which PaC02 and Pa0 were 
decreased .  Eleven p i g l e t s  a n e s t h e t i z e d  wi th  p e n t o b a r g i t a l  and 
mechanica l ly  v e n t i l a t e d  w e E s t u d i e d  f o r  a c o n t r o l  per iod  of 60 
rnin. a t  a  mean Pa02 of 76 .1  ( range  60-96) mmHg and a f t e r  60 min. 
v e n t i l a t i o n  w i t h  10-12% 02 t o  a t t a i n  a mean Pa02 of 33.4 ( range  
24-51] mmHg. The fo l lowing  i n c r e a s e s  were documented a f t e r  60 
min. of hypoxemia; c a r d i a c  o u t p u t ,  from 0.72 t o  0.85 L/min; 
mean a r t e r i a l  blood p r e s s u r e  from 102.5 t o  117 mmHg; u r i n e  volume 
from 0.027 t o  0.063 mllminlkg.  A r t e r i a l  blood pH decreased  from 
7.450 t o  7.392. A l l  changes were s i g n i f i c a n t  a t  p <0.05. These 
u r i n a r y  r e s u l t s  a r e  s i m i l a r  t o  t h o s e  ob ta ined  i n  p i g l e t s  under 
Ketamine a n e s t h e s i a ,  b r e a t h i n g  spontaneous ly  10% 02, and whose 
PaC02 decreased  markedly bu t  whose c a r d i o v a s c u l a r  v a r i a b l e s  were 
unchanged. It i s  concluded t h a t  hypoxemia induces  a d i u r e s i s  and 
n a t r i u r e s i s  i n  p i g l e t s  independent of changes i n  PaC02, c a r d i a c  
ou tput  o r  mean a r t e r i a l  blood p r e s s u r e .  

CYCLOHEXIMIDE INHIBITS LYSOSOMAL PROTEOLYSIS OF ENDO- 302 GENOUS BUT NOT EXOGENOUS PROTE1NS.Jess G .  Thoene and 
Rosemarv Lemons. U n i v e r s i t v  of Michiaan Deot. o f  

P e d i a t r i c s ,  Ann ~ r d o r .  
C y s t i n o t i c  f i b r o b l a s t s  accumulate lysosomal c y s t i n e  from t h e  

degrada t ion  of endogenous and exogenous c y s t i n e - c o n t a i n i n g  pro- 
t e i n s .  Lysosomal c y s t i n e  accumulation can be modulated by t h e  ad- 
d i t i o n  o f  c y s t i n e  r i c h  p r o t e i n s  t o  t h e  c u l t u r e  medium o r  by l a b e l -  
l i n g  t h e  endogenous p r o t e i n  pool with 3 5 ( S ) - c y s t i n e  f o r  vary ing  
per iods .Cul tures  of c y s t i n o t i c  f i b r o b l a s t s  were incuba ted  i n  3 5 ( S )  
-cys t ine-conta in ing  medium (40  mCi/mmol) f o r  4 ,24 ,  o r  48 h r ; t r e a -  
t ed  with cysteamine f o r  30 min. t o  produce c y s t i n e  d e p l e t i o n ,  and 
rep laced  i n  u n l a b e l l  ed medium wi th  o r  wi thout  100iiW cycloheximide 
(CHx). The p l a t e s  were harves ted  a f t e r  24 h r  i n  u n l a b e l l e d  medium 
and t h e  amount o f  3 5 ( S ) - c y s t i n e  accumulation determined by high 
v o l t a g e  e l e c t r o p h o r e s i s .  100uM CHx i n h i b i t e d  3 5 ( S ) - c y s t i n e  accumu- 
l a t i o n  from a l l  l a b e l l i n g  p e r i o d s .  Resul t s  a r e  expressed  a s  CPM/ 
l o 6  c e l l s  of  3 5 ( S ) - c y s t i n e  X 104:4 hrs -cont ro l  1.462.50,  CHx 0.34 
t 0 . 2 7  p<.01 n=4; 24 hrs -cont ro l  2.21t1.36,  CHx 0 .56 t0 .29  p<.05  n =  
3 ;  48 hrs -cont ro l  3 .47 t2 .93 ,  CHx 1.00+0.89 p<.lU n=3.CHx 
a1 so  increased  t h e  percent  of r a d i o a c t i v i t y  which was a c i d  s o l u b l e  
( c e l l s  & medium) a t  24" a f t e r  a l l  l a b e l l i n g  per iods  ( v a l u e s  i n  % ) :  
4 h r  c o n t r o l  .49.5+14.6, CHx 67f3.2 pc .05 ;  24 hr c o n t r o l  41f7 .2 ,  
CHx 52.6f5.5 p<.10:48 hr cont ro l  37f7 .2 ,  CHx 48.1f1.7 p<.05.CHx 
had no e f f e c t  on t h e  accumulation of c y s t i n e  from BSA added t o  t h e  
c u l t u r e  medium:control 0 .45  nmol/106 c e l l s ,  CHx 0 .48  nmol/106 
c e l l s ,  P>0.5 n=3. CHx, a known i n h i b i t o r  o f  p r o t e i n  synthe- 
s i s ,  a l s o  i n h i b i t s  t h e  lysosomal degrada t ion  o f  endogenous but 
not  exogenous p r o t e i n s , y e t  appears  t o  enhance o v e r a l l  p r o t e o l y s i s .  
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We hypothesized tha t  modest maternal  ethanol intake would 
deleteriously a f fec t  developing fetal  myocardium. Pregnant guinea pigs 
were given either water  (C), n.13, or 21% ethanol (EtOH), n = l l ,  fo r  the  
last  $ of pregnancy (12% of calories). At birth, progeny body and heart  
weights were measured, and cardiac sarcoplasmic reticulum (SR) was 
isolated for determination of Ca++ uptake, C a + +  binding, and C a + +  
st imulated ATPase. 

Maternal mortality was not significantly different  between groups: 
0% in C, 18.2% in EtOH (p>0.10). L i t te r  sizes, proportion of progeny 
born alive, and progeny body weights in C and EtOH were similar 
(p>0.10). Despite similar body weights, heart  wei ht/body weight ratios 
of EtOH1s were less than C's: 4.16 q . 6 5  (n=38? vs 4.61 q . 6 6  (n=29) 
gm/kg (p<0.005). C a + +  flux was also less in EtOH's than C's: Ca++ 
uptake 132 f23 ( 4 )  vs 209+ 4 (5) nM/mg Prlmin (p 0.001); C a  binding 26 
+ 8 (5) vs 5 3  + 2 (5) nM/mg Pr/4 min (p< 0.001); Ca++ st imulated ATPase 
0.7 * 0.3 (5) vs 1.2 $01 (5) W / m g  Pr/lO min (p<0.01). 

Modest consumption of ethanol during pregnancy significantly a l te rs  
Ca++ flux in isolated cardiac SR of the  newborn guinea pig. These 
findings a re  similar to  those observed in adults with alcoholic 
cardiomyopathy. These da ta  suggest tha t  al tered cardiac excitation- 
contraction may contribute to  the production of certain features of the  
fetal  alcohol syndrome. 

DIRECT PHARMACOLOGIC EFFECTS OF DHT ON THE ALVEOLAR 304 TYPE 11 CELL IN VITRO. 
J.S. Torday, Department o f  P e d i a t r i c s  (Phys io logy) ,  
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Prev ious  s t u d i e s  from our  l a b o r a t o r y  have demonstrated t h a t  
d i h y d r o t e s t o s t e r o n e  (DHT) i n h i b i t s  t h e  product ion  of pulmonary 
s u r f a c t a n t  i n  v ivo  and i ts  de  novo s y n t h e s i s  i n  t i s s u e  c u l t u r e  
( J .  C e l l  Biology,  97, 86a,  1983). S t u d i e s  i n  t i s s u e  c u l t u r e  
sugges t  t h a t  DHT has  no e f f e c t  on  t h e  f i b r o b l a s t - t y p e  I1 c e l l  
i n t e r a c t i o n  which g i v e s  r i s e  t o  s u r f a c t a n t ,  bu t  b locks  t h i s  
mechanism i n  response  t o  c o r t i s o l  a t  v e r y  low doses  ~ o - ~ M )  
comparable t o  t h e  c i r c u l a t i n g  l e v e l  of androgens i n  t h e  f e t u s  
and t o  t h e  Kd of t h e  androgen r e c e p t o r .  More r e c e n t  s t u d i e s  
sugges t  t h a t  ~ o - ~ M  t o  ~ o - ~ M  OHT s t i m u l a t e s  t h e  growth of t h e  
f e t a l  t y p e  I1 c e l l  by 40-100% whi le  reduc ing  t h e  s y n t h e s i s  of 
s a t u r a t e d  phosphat idy lchol ine  i n  a r e c i p r o c a l  manner. These 
r e s u l t s  may e x p l a i n  t h e  observed i n  v i v o  e f f e c t s  of DHT i n i t i a l l y  
on t h e  female f e t u s e s  (10-EM) and a t  pharmacologic l e v e l s  on both  
s e x e s  a t  serum androgen l e v e l s  a t  a n  o r d e r  of magnitude g r e a t e r .  
We conclude t h a t  t h e  n a t i v e  s e x  d i f f e r e n c e  i n  pulmonary sur -  
f a c t a n t  p roduct ion  i s  due t o  t h e  e f f e c t s  of androgen on mesen- 
chymal -ep i the l ia l  i n t e r a c t i o n s ,  bu t  t h a t  DHT may have d i r e c t ,  
pharmacologic e f f e c t s  on t y p e  I1 c e l l  m a t u r a t i o n  a s  w e l l .  
(Supported by NIH Grant tHL28315-02). 
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Male newborns a r e  a t  a 2-fold g r e a t e r  r i s k  of R e s p i r a t o r y  Dis- 
t r e s s  Syndrome t h a n  females.  This  r i s k  i s  a s s o c i a t e d  w i t h  de- 
layed  product ion  of s a t u r a t e d  phosphat idy lchol ine  (SPC) i n  male 
human, r a b b i t ,  and r a t  f e t u s e s .  DHT a d m i n i s t r a t i o n  t o  r a b b i t  
f e t u s e s  i n h i b i t s  t h e  product ion  of SPC i n  an organ-spec i f ic  
manner and t h e  anti-androgen Flutamide n e g a t e s  t h e  n a t i v e  s e x  
d i f f e r e n c e  i n  SPC product ion .  I n  t h e  p r e s e n t  s t u d y  DHT was ad- 
m i n i s t e r e d  t o  pregnant r a b b i t  does a t  1 mg/kg from day 12 t o  day 
27 of g e s t a t i o n  d a i l y  and t h e  f e t u s e s  were s a c r i f i c e d  on day 28. 
The f e t a l  lungs  were incuba ted  w i t h  3 ~ - c h o l i n e  c h l o r i d e  (10uc i )  
f o r  1 hour and subsequent ly  analyzed f o r  r a d i o l a b e l l e d  PC and 
SPC c o n t e n t .  ~~~ ---~.. 

Contro l  n DHT n P 
PC 79UEIU30* ( 7 )  248XTl33  (5) TTS 

Female SPC 950+366 866+500 NS 
Male PC 2883+1166 (14) 1966t416 (11) NS 

SPC 850t250 583+216 <.01,  Anova 
*(dpm/mg p r o t e i n l h r ) ;  mean+SD 

Male and female c o n t r o l  lungs  s y n t h e s i z e d  comparable amounts of 
bo th  PC and SPC. OHT had no measurable e f f e c t  on e i t h e r  PC o r  
SPC s y n t h e s i s  by female lungs ,  o r  on PC s y n t h e s i s  by male lungs.  
However, DHT d i d  have a s i g n i f i c a n t  i n h i b i t o r y  e f f e c t  on SPC syn- 
t h e s i s  by male lungs .  These d a t a  sugges t  t h a t  DHT i n h i b i t s  t h e  
s y n t h e s i s  of pulmonary s u r f a c t a n t  i n  a s e x - s p e c i f i c  f a s h i o n  under 
t h e s e  exper imenta l  c o n d i t i o n s .  The mechanism under ly ing  t h i s  i n -  
h i b i t i o n  i s  c u r r e n t l y  under i n v e s t i g a t i o n .  (Supported by NIH 
Grant ftHL28315-02). 
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