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STUDIES O F  OXIDATIVE METABOLITES USING 31-P NMR 
SPECTROSCOPY IN NEWBORN NEUROLOGIC 

@1732DISORDERS. Donald P. o u n k i n  M a r  Delivoria- 
Papadopoulos, Richard Kelly? Robert  Clancy?John S. Leigh, Jr.? Britton 
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We have previously reported tha t  cerebral  spectra from newborn 
babies have high phosphomonoester (PME) concentrat ion ( % 7  rn 
rnole/kg), low phosphocreatine (PCr) concentrat ion ('1.1 m rnolelka,  low 
PCr lP i  (inorganic phosphate) rat io ('I.2), and intracellular pH % 7.1. We 
present 31-P NMR results  in: maple syrup urine disease, congenital l ac t ic  
acidosis, gluconeogenic disorder, fe ta l  alcohol syndrome, focal  seizures 
and stroke, severe neurogenic arthrogryposis, lobar holoprosencephaly, 
and Group B s t rep  meningitis. Spectroscopy was performed a f t e r  
recovery from a c u t e  metabolic or infectious abnormalities on the 
hypothesis tha t  there  a r e  persistent  changes in oxidative metabolites. 
Thus, during the study, babies were not stressed or given metabolic 
challenges. As a group, these babies had a phosphate potential (PCrlPi 
'I. 1.0) which is characterist ic of l ac t ic  acidosis. In the  child with focal 
seizures and stroke,  PCrIPi was ". 0.8 in the  injured hemisphere vs 'I. 1.8 
in the  normal hemisphere. In the baby with severe neurogenic 
arthrogryposis, PCr/Pi in resting muscle was 'I. 0.3 vs > 7.0 for normal 
resting muscle. While there  were individual differences, the  mean 
concentrat ion of PCr and PME and mean pH did not differ  significantly 
from control  infants. These d a t a  suggest tha t  a wide variety of neonatal 
neurologic syndromes may cause persistent  changes in oxidative 
metaboli tes and t h a t  31-P NMR spectroscopy may yield significant 
information on the  minimal value of PCr lP i  t h a t  is consistent with 
aerobic metabolism. (NIH T35-HD-07217-IOAI and NIH-HD-15973-01) 

PULMONOLOGY 

EFFECT OF THEOPHYLLINE ON VENTILATORY RESPONSES OF 1733 GROWING PRETERM NEONATES TO COMBINED INSPIRATORY AND 
EXPIRATORY LOADS. S. Abbasi ,  E. S i v i e r i ,  V.K. Bhutan i ,  

M.R. Wolfson. T.H. S h a f f e r ,  W.W. Fox, Univ. Po. Sch. Med.,PA Hosp, 
Dept. P e d i a t r ,  Temple Univ. Med. Sch. Dept of P h y s i o l ,  P h i l a ,  Pa. 

To e v a l u a t e  t h e  e f f e c t  of t h e o p h y l l i n e  (TH) on v e n t i l a t o r y  re -  
sponse of  growing pre te rm i n f a n t s  t o  a combined i n s p i r a t o r y  ( I )  
and e x p i r a t o r y  (E) r e s i s t i v e  l o a d ,  6 b a b i e s  were s t u d i e d  b e f o r e  
(Gr. I )  and d u r i n g  (Gr. 11) TH therapy  (mean + SEM TB l e v e l  = 
8.0 r 1.1 mg%) . Mean f SEM v a l u e s  were: b i r t h w e i g h t  = 1256 f 138grr: 
g e s t a t i o n a l  age  = 30.2 k 0.8 wks; s tudy  age  = 48 r 4.4 days and 
s t u d y  weight = 1868 + 245 gm. Cont ro l  d a t a  i n c l u d i n g  t i d a l  volume 
(TV), minute  v e n t k l a t i o n  (MV), peak i n s p i r a t o r y  f low ( t I ) ,  peak 
e x p i r a t o r y  f l o w  (VE), i n s p i r a t o r y  t ime/ t o t a l  r e s p i r a t o r y  time 
(TI/Tt ) r e s p i r a t o r y  f requency  (£1 and esophageal  p r e s s u r e  (Pes) 
were o g l a l n e d  b e f o r e  and a f t e r  a p p l i c a t i o n  of I & E l o a d s  (R1 = 50 
R2 = 100 cm H20!L/sec) f o r  60 sec .  Mean + SEM v a l u e s  i n  Gr. I1 
were: TV = 7:4 r 0 .8  ml/kg, >tV = 172.3 r 77.0 ml/min/kg, ?I = 3.45 r 
.70 L/min, VE = 3.12 + .65 L/min, TI/Ttot = 0.46,  f = 72 t 5 b r e a t h s  
Imin. Pes 8 .7  + 2.7 cm H20. A p p l i c a t i o n  of  R and R2 was assoc- 1 
i a t e d  w i t h  a s i g n i f i c a n t  d e c r e a s e  ( p  < .05) i n  bo th  VT (Gr. I :  25%Y 
and MV (Gr. I: 44%, Gr. 11:  29%). I n  a d d i t i o n ,  i n  Gr.1, 4 of 6 
F r o n a t e s  d i d  n o t  t o l e r a t e  Rl and R2 and had i r r e g u l a r  r e s p i r a t i o n s  
and pal!ses. Pes i n c r e a s e d  s i g n i f i c a n t l y  (p < .05) on ly  i n  Gr. I1 
d u r i n g  both  R1 and R2. During t h e  l o a d s ,  i n  Gr. I1 no changes i n  
t r a n s c u t a n e o u s  O2 and C02 t e u s i o n s  were cbserved.  These d a t a  
demons t ra te  t h a t  TH t h e r a ~ v  i s  a s s o c i a t e d  wi th  in?reas.ed ; ~ ~ ) ? b i i i t v  . , 
t o  g e n e r a t e  h i g h e r  Pes and improved load  t o l e r a n c e .  

ADAPTATION OF FETAL PULMONARY BLOOD FLOW TO PHARMACO- 
LOGIC VASODILATORS. Frank J .  Accurso, Robert  Truo , 1734 Randall B. Wil kening,  and Giacomo M e s i E T T F d y  

Freder ick  C. B a t t a g l i a ) ,  Depts.  of  P e d i a t r i c s ,  Physiology and 
OB/GYN, U n i v e r s i t y  o f  Colorado School o f  Medicine, Denver 80262. 

The normallv h iah  r e s i s t a n c e  o f  t h e  f e t a l  pulmonary c i r c u l a -  
t i o n  decreases"acute1y  i n  response  t o  some pharmacologic agents  
and t o  i n c r e a s e s  i n  f e t a l  P02. We have prev ious ly  observed adapta-  
t i o n  o f  f e t a l  pulmonary blood flow t o  small  i n c r e a s e s  i n  f e t a l  
P02. To de te rmine  i f  a d a p t a t i o n  a l s o  occurs  t o  pharmacologic 
s t i m u l i  , we i n f u s e d  t h r e e  known f e t a l  pulmonary v a s o d i l a t o r s ,  
a c e t y l c h o l i n e  (A) and h is tamine  ( H )  i n  5 and bradykin in  (B) i n  3 ,  
c h r o n i c a l l y  prepared  f e t a l  sheep .  A c u f f  e l e c t r o m a g n e t i c  f low 
probe measured blood flow t o  t h e  l e f t  lung (QL). C a t h e t e r s  i n  t h e  
main pulmonary a r t e r y  (PA) and a o r t a  (AO) measured p r e s s u r e .  A 
c a t h e t e r  was a l s o  p laced  i n  t h e  . l e f t  pulmonary a r t e r y  (LPA) f o r  
d i r e c t  i n f u s i o n  i n t o  t h e  l e f t  lung  thereby  minimizing sys temic  
e f f e c t s .  A f t e r  a 1 hour cont ro l  p e r i o d ,  we i n f u s e d  A o r  H (0 .5  
!g.min-l . k g - l )  o r  B (15 ng.min-l .kg- ] )  through t h e  LPA c a t h  t e r  
f o r  2 hours .  A f t e r  an i n i t i a l  i n c r e a s e ,  QL (X f SEN ml .min-?) 
decreased  toward b a s e l i n e  dur ing  t h e  remaining i n f u s i o n  p e r i o d .  
A0 and PA p r e s s u r e s  d i d  no t  change. 

QL(contro1) QL(10 minutes )  QL(2 hours )  Q L ( p o s t - i n f u s i o n )  
A 6 7 f  9 1 2 3 * 2 1 *  7 7 + 1 3 *  6 0 * 8  
H 7 7 + 1 3  1 8 4 f 2 2 *  1 2 3 + 1 2 *  E l f 9  
B 6 2 f  5 1 3 0 t  6 7 7 t  3 5 7 f 7  *p-=0 .05  

We conclude t h a t  an a d a p t i v e  response ,  a s  seen p r e v i o u s l y  wi th  
small i n c r e a s e s  i n  Pop, i s  observed i n  t h e  f e t a l  pulmonary c i r c u -  
l a t i o n  wi th  l o c a l  i n f u s i o n  o f  t h r e e  pharmacologic v a s o d i l a t o r s .  

MECHANISMS OF ESTROGEN MEDIATED LUNG tlATURATION. 
J a h a n g i r  Ayromlooi, S u c h i t r a  Bandyopadhyay and 1735 Dipak K.  Das (Spon. by P h i l ~ p  L i p s i t z ) .  Hea l th  

Sc iences  Center ,  SUNY a t  Stony Brook, Lang I s l a n d  J e w i s h - H i l l s i d e  
Medical  C e n t e r ,  Departments o f  O b s t e t r i c s  & Gynecology and 
Medicine,  New Hyde Park ,  New York. 

To i n v e s t i g a t e  t h e  mechanism of e s t r o g e n  enhancement o f  t h e  
0-adrenerg ic  system i n  f e t a l  lung  m a t u r a t i o n ,  t h e  fo l lowing  
s t u d i e s  were performed. 

Pregnant  New Zealand w h i t e  r a b b i t s  o f  26 days g e s t a t i o n  were 
t r e a t e d  wi th  1 7 0 - e s t r a d i o l  (20 ug/kg) wi th  o r  w i t h o u t  a c t i n o -  
mycin D and cyclohexirnide (100 ug/kg) and 2 4  hours  t h e r e a f t e r  t h e  
f e t u s e s  were d e l i v e r e d  by Cesarean S e c t i o n .  The newborns were 
d i v i d e d  i n t o  a group r e c e i v i n g  lung lavage  and a n o t h e r  group was 
k i l l e d  immediately by d e c a p i t a t i o n  and t h e  lungs  removed and 
processed  f o r  t h e  e s t i m a t i o n  of 0 -adrenerg ic  r e c e p t o r s ,  CAMP and 
a d e n y l a t e  c y c l a s e  a c t i v i t i e s .  

Es t rogen  s t i m u l a t e d  t h e  lec i th in-sphingomyel in  r a t i o ,  phospha- 
t i d y 1  c h o l i n e  c o n t e n t s  i n  lung lavage ,  and t h e  0-adrenerg ic  
r e c e p t o r s ,  cAMP and a d e n y l a t e  c y c l a s e  a c t i v i t i e s  i n  lung  t i s s u e .  
These a c t i v i t i e s  i n  lung  lavage  and lung t i s s u e  were i n h i b i t e d  
by actinomycin D and cyclohexirnide. 

These s t u d i e s  s u g g e s t  t h a t  e s t r o g e n  s t i m u l a t e s  lung  matura t ion  
by s y n t h e s i z i n g  mRNA f o r  0 -adrenerg ic  r e c e p t o r s ,  and t h e  regula-  
t i o n  occurs  a t  t h e  c e l l u l a r  l e v e l  c o n t r o l l e d  by t h e  cAMP 
system. 

DIAPHRAGMATIC FATIGUE I N  THE NEONATAL PIGLET. 
Richard J.  Badura, Jon  F. Watchko, Will iam A. 

David E. Woodrum. Dept. of  P e d i a t r i c s ,  
Univ. of  Washineton. S e a t t l e .  WA. - - 

We s t u d i e d  n e u r a l  i n p u t  t o  and f o r c e  ou tput  of t h e  diaphragm 
i n  7 a n e s t h e t i z e d  n e o n a t a l  p i g l e t s  (wt. 2.45-3.06 kg,  age 13-21 
days)  spontaneous ly  b r e a t h i n g  a g a i n s t  a r e s p i r a t o r y  load  (13x 
normal pulmonary r e s i s t a n c e ) .  . C o s t a l  d iaphragmat ic  EMG, t r a n s -  
d iaphragmat ic  p r e s s u r e  ( P d i ) ,  V , T i ,  and Te were measured a t  
b a s e l i n e  (BL) and d u r i n g  one hogr of i n s p i r a t o r y  load ing .  V 
(cc/min) f e l l  s i g n i f i c a n t l y  below BL by 5'(BL: 523'187, 5':250 
'110 p<.001) and d i d  n o t  change t h e r e a f t e r  (601:288i139).  
Concomitantly,  Pdi(cmH20) i n c r e a s e d  by 5'(BL: 7.8r3.2,  5 ' :35.9 
t 2 0  p<.001) a?d remained unchanged a t  60 ' (41 t12) .  Despi te  t h e  
constancy of V and P d i  a f t e r  5 ' ,  peak EMG a c t i v i t y ,  r a t e  of  
EMG a c t i v i t y  (Ejt?~/~i), and s l o p e  moving average  EMG 
p r o g r e s s i v e l y  i n c r e a s e d  throughout t h e  load ing  p e r i o d .  

Peak EMG Rate EMG Slope EMG -- 
5'(XBL) 170 110 165 

60' (XBL) 388" 242* 280* 
T h i s  f a i l u r e  t o  i n c r e a s e  d iaphragmat ic  f o r c e  o u t p u t  i n  t h e  pres -  
ence  of i n c r e a s i n g  n e u r a l  d r i v e  sugges ted  p e r i p h e r a l  f a t i g u e .  
T h i s  was confirmed by g e n e r a t i n g  force-frequency c u r v e s  of t h e  
diaphragm v i a  p h r e n i c  s t i m u l a t i o n  a t  BL and 60'  on load  i n  3 
p i g l e t s .  We found marked d e c r e a s e s  i n  f o r c e  ou tput  (Pdi )  on load  
compared t o  BL throughout t h e  range of f r e q u e n c i e s  t e s t e d  (10- 
100Hz, p<.05). We conclude t h a t  d iaphragmat ic  muscle f a t i g u e  i s  
r e s p o n s i b l e  f o r  t h e  decrease  i n  diaphragm e f f i c i e n c y  noted  dur-  
i n g  r e s i s t i v e  l o a d i n g  i n  t h e  n e o n a t a l  p i g l e t .  (*p<.02,5 'vs 60 ' )  

PNEUMOCARDIOGRAM (PCG) AND NEONATAL APNEA: 
ONE YEAR EXPERIENCE. Raul C. Bana a l e  and William 1737 F. Howatt. Sections of Newborn Servic: and Pulmonarv 

Diseases. D e ~ t .  of Pediatrics. Universitv of Michiean, Ann Arbor. M1. 
~ w e l ; e  hbur PCG was ~ e r f o r m e d  o n 3 7 2  high risk infants (inf) [ ~ e s p  

Care  28:1569, 19831 from 7/1/82 - 6130183. Gestat ional  age  (meaniSD) 
was 33.6'3.8 wks and birth wt. was 2262r843.3 gms. 208 inf (Table) 
have normal PCGs and 144 have abnormal PCGs. PCG was normal a t  
38.7'3.0 wks among inf on theophylline (T) compared t o  inf (41.1k6.5 
wks) who were not on T (p<0.01). Inf with abnormal 1st  PCGs, 37.5% 
were treated with T, 11.1% were on home apnea monitors Won),  21.5% 
t rea ted  with T and on Mon and 29.9% received no treatment.  Repeat  
t es t s  a t  41.0i 7.4 wks on those inf whose 1s t  PCG was abnormal, 61.8% 
were normal and 21.5% remained abnormal. Inf whose 2nd PCG was 
abnormal had a normal PCG when retested later ,  a s  did 16.7% inf 

tested elsewhere. Two of the  372 inf 
*-c. ..- m. ...m.. = - - %"..~ " .,,...,,, .,,. .,.,., .... "">,,..,. ,,,,, ,, .,," 

who died of SIDS had abnormal PCG. 
..". ., . .> , , w 3,- 

One was a SIB SiD who was not t rea ted  
,,.. ,..% , "~ .,.. ' ""' ""'with T or placed on Mon. The other ,".,, . , ,. , " . " , ., ",,, ,.. *,., 

,,"~., ,. ,, , " "" "' was on T and on Mon but was 
,,.. #,., 

" , ,~ 
"" ' "  unattached to  Mon a t  time of death. , ,, , , , ., 

, ,- ,. PCG provides an objective 
,,. , , ~  .,. ",., ,"a. ,.., ", quantification of inf ventilation and 

.,,. , " , >  
,',' cardiac rhythm abnormalities. T is . " ., ,. " " :. effective in regularizing the  

, . . . . . abnormality in inf breathing patterns. 
#,. ,.., *,. >.. 

However, we were unable to  ascertain 
, , ",. ",. ,.:.. ,,:. the effectiveness of T or Mon in 

., ,. ,.. ,, ... ,.., ~ , , .  .,., .::.. .;:. 2.. preventing SIDS. 
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