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THE FUNCTIONAL RESIDUAL CAPACITY ( FRC) O F  INFANTS 1481 WITH RESPIRATORY DISTRESS SYNDROME (ROS) RECEIVING 
POSITIVE END-EXPIRATORY PRESSURES (PEEP). P e t e r  

Richardson and J e f f r e  C a r l s t r o m ,  (Spon. by H .  ' ~ i l l j  O e m f  
Peds . ,  U n i v e r s i t y  o f  {tab Hedical  C e n t e r ,  S a w  C i t y ,  UT. 

RDS i s  c h a r a c t e r i z e d  by an i n a d e q u a t e  s u r f a c t a n t  sys tem 
which,  i n  the u n t r e a t e d  c o u r s e ,  l e a d s  t o  p r o g r e s s i v e  a t e l e c t a -  
s i s  and d e c r e a s e d  FRC. PEEP i s  used t o  c o u n t e r  a t e l e c t a s i s  and 
reduce  in t rapu lmonary  s h u n t i n g .  FRC i s  c o n t r o l l e d  by PEEP y e t  
PEEP i s  s e l e c t e d  p r i m a r i l y  on t h e  b a s i s  o f  blood g a s e s  and n o t  
FRC. We were concerned t h a t  these e m p i r i c a l  methods of s e l e c t i n g  
PEEP f o r  RDS i n f a n t s  f r e q u e n t l y  r e s u l t  i n  FRC l e v e l s  we l l  above 
o r  below normal. T h e r e f o r e ,  we measured t h e  FRC o f  14  premature-  
l y  born i n f a n t s  i n  t h e i r  second day o f  l i f e .  The i n f a n t s '  mean 
( t  SD) g e s t a t i o n a l  a g e  was 3 1 . 5  + 2.2 wk; b i r t h  w t  1 .6  + 0 . 5  kg; 
Apgar s c o r e  ( 1  min) 4 .4  + 2.2.  All  i n f a n t s  had c l i n i c a l l y  d i a g -  
nosed RDS and were v e n t i l a t e d  w i t h  t h e  f o l l o w i n g  mean s e t t i n g s :  
peak i n s p i r a t o r y  p r e s s u r e  23.3 ( r a n g e  14-34) cm H 0 ;  PEEP 4 .4  
(3 -8)  cm H 0 ;  r a t e  42 (20-60) BPM. Computerized 4 washout  meth- 
o d s ,  s i m i 1 8 r  t o  t h o s e  used i n  t h i s  s t u d y ,  show t h e 2 ~ ~ c  o f  h e a l t h y  
i n f a n t s  t h i s  p o s t n a t a l  a g e  t o  be 17 + 2 ml/kg body w t  (Hansen e t  
a l ,  Ped 1970) .  In o u r  s t u d y  on RDS i n f a n t s  t h e  FRC ranged from 3 
t o  33 ml/kg w i t h  a  mean o f  14.5 ml/kg. Only 3 i n f a n t s  ( 2 1 % )  had 
volumes w i t h i n  one SD o f  normal. In  5 i n f a n t s ,  FRC was g r e a t e r  
t h a n  one SD above normal and i n  6 i n f a n t s ,  FRC was g r e a t e r  t h a n  
one SD below normal.  S i x  i n f a n t s  (43%)  had FRC v a l u e s  o u t s i d e  of 
2 SD o f  normal. These r e s u l t s  s u g g e s t  t h a t  c o n v e n t i o n a l  methods 
o f  s e l e c t i n g  PEEP do n o t  r e s u l t  i n  t h e  main tenance  o f  normal FRC 
l e v e l s  i n  i n f a n t s  w i t h  RDS. 

N O R M A L I Z I N G  FUNCTIONAL RESIDUAL CAPACITY (FRC) IN 
RDS. P. R ichardson ,  C .  Bose, F. Gonzalez,  G. Kin , N- 
Shaw, and J .  C a r l s t r o m ,  (Spon. by H .  H i l l ) ,  Dept! of 

Peds. .  Univ. o f  Utah Med. Center, S a l t  Lake C i t y ,  UT 
PEEP i s  used i n  i n f a n t s  w i t h  ROS t o  c o u n t e f a t e l e c t a s i s  and 

m a i n t a i n  FRC. FRC i s  c o n t r o l l e d  by PEEP y e t  blood g a s e s ,  n o t  
FRC, a r e  t h e  b a s e s  f o r  s e l e c t i n g  v e n t i l a t o r  s e t t i n g s .  To tes t  
t h e  h y p o t h e s i s  t h a t  main tenance  o f  normal FRC l e a d s  t o  improved 
pulmonary f u n c t i o n  and reduced m o r t a l i t y ,  s i x  p a i r e d  twin  lambs 
d e l i v e r e d  p r e m a t u r e l y  (125-132 d a y s ,  term i s  147)  were v e n t i -  
l a t e d ,  i n i t i a l l y ,  w i t h  peak i n s p i r a t o r y  p r e s s u r e s  ( P I P )  o f  32 cm 
H 0 ,  6 cm H 0 PEEP, 0.33 s e c  i n s p i r a t o r y  time and 60  BPM w h i l e  on 
160% 0 and2 then  moni to red  f o r  24 h r .  In t h e  c o n t r o l  group ven- 
t i l a t o 6  s e t t i n g s  were a d j u s t e d  u s i n g  c r i t e r i a  based on a r t e r i a l  
blood g a s  a n a l y s e s .  In t h e  s t u d y  g roup ,  FRC was main ta ined  w i t h -  
i n  normal l i m i t s  (25+2SE ml lkg)  by a d j u s t i n g  P E E P .  The s t u d y  
group FRC on the i n i t i a l  PEEP o f  6 cm H 0 ranged from 9 t o  55 ml/ 
kg. P E E P  r e q u i r e d  a d j u s t m e n t  i n  5 o f  t iese 6 lambs. Mean PIP ,  
PEEP and mean a i rway  p r e s s u r e s  (RV) d u r i n  t h e  1 s t  8 h r  o f  l i f e  
were 29.6,  5 .5  and 7 . 1  cm H 0 ( s t u d y  group? and 40.4, 2 .8  and 
6 . 8  cm H 0 ( c o n t r o l ) .  Of t6e 12  lambs s t u d i e d ,  6 d i e d  b e f p r e  24 
h r ;  4 c o g t r o l  and 2 from t h e  s t u d y  group.  Even though Paw of t h e  
two groups  were n o t  d i f f e r e n t  f o r  t h e  8 h r  p e r i o d ,  Pa0 / F i O  o f  
t h e  s t u d y  g roup  was s i g n i f i c a n t l y  g r e a t e r  t h a n  t h e  conero l  g roup  
(156t2O vs 112+16 mnHg). A l s o ,  t h e  d r i v i n g  p r e s s u r e  (PIP-PEEP) 
was l e s s  i n  t h e  s t u d y  g roup ,  y e t ,  PaCO was s i g n i f i c a n t l y  l e s s  i n  
t h e  s t u d y  g roup  t h a n  the c o n t r o l  g r o u p 2 ( 2 8 t 2  vs  39+3 m H g ) .  These 
p r e l i m i n a r y  d a t a  s u g g e s t  t h a t  t h e  n o r m a l i z a t i o n  o f  FRC improves 
pulmonary f u n c t i o n  and may reduce  m o r t a l i t y  o f  lambs w i t h  RDS. 

EFFECT OF A SINGLE BREATH OF 100% OXYGEN ON RESPIRA- Ti483 TION IN NEONATES DURING SLEEP. Tazeem Aizad ,  J a y a  
Bodani ,  Don C a t e s ,  Leanne Horva th  and Henr ique  

R i g a t t o .  Dept .  o f  P e d i a t r i c s ,  Univ. of  Manitoba,  Winnipeg, Canada. 
To d e t e r m i n e  t h e  e f f e c t  of  a  s i n g l e  b r e a t h  o f  100% 02  on  ven- 

t i l a t i o n ,  10 t e rm (BW 3360'110g (SE);  GA 3 9 t . 4  wk, p o s t n a t a l  a g e  
3+.6days)  and 10 p r e t e r m  n e o n a t e s  (BW 2020'60 g ,  GA 34'2 wk, PNA 
9'2 days )  were  s t u d i e d  d u r i n g  a c t i v e  and q u i e t  s l e e p  s t a t e s .  The 
s i n g l e  b r e a t h  method was used t o  measure p e r i p h e r a l  chemorecep tor  
r e s p o n s e .  To enhance  r e s p o n s e  and s t a n d a r d i z e  t h e  c o n t r o l  p e r i o d  
f o r  a l l  i n f a n t s ,  FiOp was a d j u s t e d  t o  16'0.6% f o r  a  c o n t r o l  02  
s a t u r a t i o n  o f  83+1%. A f t e r  1 minu te  of  c o n t r o l  i n  each  s l e e p  
s t a t e ,  each  i n f a n t  was g i v e n  a s i n g l e  b r e a t h  o f  02  fo l lowed  by 
21% 0 2 .  VE, VT, f ,  PAC02, 02  s a t u r a t i o n  ( e a r  o x i m e t e r )  and 
TcP02 were  measured.  VE a lways  d e c r e a s e d  w&th i n h a l a t i o n  o f  02  
(p<0 .01) .  I n  q u i e t  s l e e p ,  t h e  d e c r e a s e  i n  VE was l e s s  i n  tyrm 
(14%) t h a n  i n  p r e t e r m  (40%) i n f a n t s  ( p i . 0 0 1 ) .  Decrease  i n  VE 
was due p r i m a r i l y  t o  a  d rop  i n  VT i n  t e rm i n f a n t s  a s  opposed t o  
a  f a l l  i n  f  and VT i n  p r e t e r m  i n f a n t s  ( p i 0 . 0 5 ) .  Apnea, a s  p a r t  
o f  t h e  r e s p o n s e ,  was more p r e v a l e n t  i n  p r e t e r m  t h a n  i n  t e rm i n -  
f a n t s .  I n  a c t i v e  s l e e p  t h e  d e c r e a s e  i n  VE was s i m i l a r  bo th  
among te rm (19%) and p r e t e r m  (21%) i n f a n t s  ( p X . 5 ) .  These  r e -  
s u l t s  s u g g e s t  g r e a t e r  p e r i p h e r a l  chemorecep tor  r e s p o n s e  i n  p re -  
t e rm t h a n  +n term i n f a n t s ,  r e f l e c t e d  by a more pronounced de- 
c r e a s e  i n  VE w i t h  0 2 .  The r e s u l t s  a r e  compat ib le  w i t h  a  more 
power fu l  p e r i p h e r a l  chemoreceptor  c o n t r i b u t i o n  t o  b r e a t h i n g  i n  
p r e t e r m  t h a n  i n  t e rm i n f a n t s .  

IN VIVO LIPID PEROXIDATION I N  NEWBORN RABBITS: EFFECT 
OF OXYGEN AND VITAMIN E. Jon R. W i s  6 ,  Matthew E. 

and Robert  J .  Rober t s .  Univ:rsity of Iowa 
Col lege  of Medicine,  U n i v e r s i t y  of Iowa H o s p i t a l s  and C l i n i c s ,  
Departments  of P e d i a t r i c s  and Pharmacology,  Iowa C i t y ,  IA. 

Expired e t h a n e  and pen tane  a r e  s e n s i t i v e  i n  v i v o  moni to r s  of  
l i p i d  p e r o x i d a t i o n .  The p r e s e n t  s t u d y  examined t h e  e f f e c t  of v i t a -  
min E (E) on l i p i d  p e r o x i d a t i o n  i n  newborn r a b b i t  pups exposed t o  
normoxia (A) o r  hyperox ia  (02) .  A l l  pups were g iven  p a r e n t e r a l  
f l u i d  ( e l e c t r o l y t e s  and g l u c o s e )  and were t r e a t e d  w i t h  e i t h e r  E 
(100  mg/kg a - tocophero l  IV) o r  p lacebo .  O2 exposure  d i d  no t  a l t e r  
e x p i r e d  pen tane  l e v e l s  i n  e i t h e r  t h e  E- o r  p l a c e b o - t r e a t e d  pups 
( 3 . 3  pmoles/100 g/min i n  02 v s  4.1 pmoles/100 g/min i n  A). Exp i red  
pen tane  l e v e l s  were s i g n i f i c a n t l y  reduced i n  E - t r e a t e d  A o r  02- 
exposed pups compared t o  p lacebo- t rea ted  A o r  02-exposed pups 
(1.6 pmoles/lOO g/min i n  E v s  6.6 pmoles/100 g/min i n  p l a c e b o ) .  
Lung E l e v e l s  were 162 + 42 ug a - tocophero l /g  i n  E - t r e a t e d  v s  4.2 
+ 6 ug/g i n  c o n t r o l s  (mean + SD). Exp i red  e thane  l e v e l s  were n o t  - 
d i f f e r e n t  among t h e  f o u r  t r e a t m e n t  groups.  Animals g i v e n  o n l y  
p a r e n t e r a l  f l u i d  had a 13% 3-day m o r t a l i t y  i n  O2 v s  OX i n  A. 
E l e v a t e d  e x p i r e d  pen tane  l e v e l s  (300 pmoles/kg/min) i n  an i n f a n t  
on p a r e n t e r a l  l i p i d  emuls ion  were no t  a l t e r e d  by E t h e r a p y  
(100  mg/kg a - tocophero l  d a i l y  p.0. x 3). These d a t a  show t h a t  a  
s i n g l e  100 mg/kg I V  dose  of E s i g n i f i c a n t l y  i n c r e a s e d  lung  E l e v -  
e l s  and reduced e x p i r e d  pen tane  i n  newborn r a b b i t s  g iven  o n l y  
p a r e n t e r a l  f l u i d s .  O2 d i d  no t  e f f e c t  e x p i r e d  e t h a n e  o r  pen tane  
l e v e l s  bu t  d i d  r e s u l t  i n  lung  i n j u r y  and m o r t a l i t y .  Oxygen t o x i c -  
i t y  may a r i s e  from mechanisms o t h e r  than  those  a s s o c i a t e d  w i t h  
l i p i d  p e r o x i d a t i o n .  (Suppor ted  by NIH GM12675 and PMA Fe l lowsh ip . )  

THE PRENATAL DEVELOPMENT OF NEONATAL MOTOR RHYTHMS. 

"f485 S. Rober t son  (Spon. b:r 3 .  K e n n e l l ) ,  Dept .  Peds ,  Case 
Western Reserve  U n i v e r s i t y ,  C l e v e l a n d ,  Ohio 44106 

Spontaneous f e t a l  movement (FM) i s  e s s e n t i a l  f o r  normal de- 
velopment of  musc les  and j o i n t s ,  and t h e  a s s o c i a t e d  n e u r a l  
a c t i v i t y  may p lay  a r o l e  i n  t h e  s e l e c t i o n  o f  synapses  i n  c e n t r a l  
motor  c i r c u i t s .  A common p r o p e r t y  o f  embryonic and FM i n  many 
s p e c i e s  is  c y c l i c  o c c u r r e n c e ,  w i t h  a  p e r i o d  o f  -1-10 minu tes .  
S i m i l a r  m o t i l i t y  p a t t e r n s  have  r e c e n t l y  been  d e s c r i b e d  i n  t h e  
human neona te  and f e t u s  n e a r  term. To de te rmine  whe ther  c y c l i c  
m o t i l i t y  i n  t h e  human a p p e a r s  o n l y  n e a r  b i r t h ,  o r  emerges e a r -  
l i e r  a s  i n  o t h e r  s p e c i e s ,  22 normal f e t u s e s  were s t u d i e d  b i -  
weekly u n t i l  b i r t h  ( a t  37-42 wk, a l l  AGA), b e g i n n i n g  a t  21-34 wk 
g e s t a t i o n .  FM was d e t e c t e d  by 2 p r e s s u r e  t r a n s d u c e r s  on t h e  
mother ' s  abdomen. Each a n a l o g  FM r e c o r d  was d i g i t i z e d  i n  5 s e c  
i n t e r v a l s  d u r i n g  12-41 min (29'7, meanfSD) of  f e t a l  a c t i v i t y  
f r e e  of  major  a r t i f a c t s .  S p e c t r a l  a n a l y s i s  r e v e a l e d  s i g n i f i -  
c a n t  (p< ,001)  c y c l i c  p a t t e r n s  i n  84/87 FM r e c o r d s ,  i n c l u d i n g  
415 f e t u s e s  s t u d i e d  a t  21-24 wk. The l e n g t h  of  t h e  m o t i l i t y  
c y c l e s  was 0,5-7.7 min (3 .3+1 .7) ,  and d i d  n o t  change w i t h g e s t a -  
t i o n .  The p r o p o r t i o n  o f  FM v a r i a n c e  accounted  f o r  by m o t i l i t y  
c y c l e s  between 1 . 0  and 5.5 min i n c r e a s e d  modes t ly  b u t  s i g n i f i -  
c a n t l y  (p<.001) from 25 wk (.33'.07) t o  33 wk (.41'.05). The 
e x i s t e n c e  of  c o n s i s t e n t  and s t r o n g  c y c l i c  m o t i l i t y  th roughout  
t h e  second  h a l f  o f  g e s t a t i o n  s u g g e s t s  i t  is more t h a n  a t r a n -  
s i e n t  a d a p t a t i o n  t o  t h e  p e r i n a t a l  p e r i o d .  C y c l i c  a c t i v a t i o n  
a p p e a r s  t o  b e  a b a s i c  p r o p e r t y  of  d e v e l o p i n g  motor c i r c u i t s  i n  
many s p e c i e s ,  i n c l u d i n g  t h e  human, and i t s  c o n s i s t e n t  absence  
may t h e r e f o r e  s i g n a l  compromised CNS f u n c t i o n  i n  t h e  f e t u s .  

WHOLE BLOOD VISCOSITY DETERMINED BY PLASMA 

"f486 PROTEIN, HEMATOCRIT, AND MEAN CORPUSCULAR 
VOLUME: 0. Linderkamp, D.W. Roloff. Dept.of Pediatr ics ,  

Univ. of Munich, 8000 Munich, West Germany (spon. by W.F. Howatt) 
Therapeutic  decisions in the  management of neona ta l  hyperviscosity 

a r e  o f ten  made on the  basis of hematocri t  (Hct) values only. However, 
in tubes with t h e  diameter  of ar ter ioles,  whole blood viscosity (WBV) 
increase? also with plasma viscosity (PV), red blood ce l l  (RBC) 
aggregation and impaired RBC deformability. In order  to de te rmine  the  
correlat ion between to ta l  plasma protein (TPP) as  a  measure of PV, 
and Hct at various mean corpuscular  volumes (MCV) on a WBV of 4.2cP 
previously found to b e  clinically s ignif icant ,  we adjusted t h e  placental  
blood of 20 p remature  and 10 term infants ,  and t h e  venous blood of 
10 adu l t s  t o  a Hct be tween  50 and 70% and measured TPP and WBV 
(100um-ca~il larv viscometer). From t h e s e  d a t a  a nomoeram for  WBV - 

= 4.2cP was constructed.  Thus, a  plot 
for  TPP and Hct below t h e  
appropriate  MCV line indicates a  
WBV with a lower risk for  
symptomatic hyperviscosity. The 
regression equation expresses t h e  
c r i t i ca l  Hct for  this WBV as it is 
influenced by TPP and MCV. It will 
be  noted t h a t  ce r t a in  the rapeu t ic  
measures e.g., transfusions with 
plasma, albumin, or RBC with their  
a t t endan t  change in TPP and MCV 
may a l t e r  w6ole blood viscosity 

50 unfavorably. 
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