
12 13 AUGMENTATION OF PUWONARY SURFACTANT RELEASE BY LUNG ' 

EXPANSION AT BIRTH. Edward E. Lawson. Robyn L. Bird- w, Pear l  Huang, H. William Taeusch. Harvard Med. 
School,  Chi ldren 's  Hosp. Med. C t r . ,  Dept. of Ped ia t r . .  Boston,blA. 

Pulmonary s t a b i l i t y  i nc reases  wi thin  30 minutes of b i r t h  i n  
newborn r a b b i t s ,  suggest ing enhanced s u r f a c t a n t  r e l e a s e  a f t e r  
b i r t h  (J. Appl. Physiol .  37:809, 1974). The mechanism f o r  t h i s  is 
unknown bu t  c i r c u l a t i n g  catecliolamines and lung expansion pe r  s e  
(Fed. Proc. 32:1018, 1973) have been implicated. To s tudy t h e  
e f f e c t  of lung expansion we de l ive red  by hysterotomy 7 l i t t e r s  of 
r a b b i t  pups a t  30 days ges t a t ion  and divided them i n t o  3 groups 
which were s a c r i f i c e d :  a )  a f t e r  30 minutes a i r -breathing,  b ) a f t e r  
30 minutes ni t rogen-breathing,  o r  c )  a f t e r  30 minutes t r a c h e a l  
occlus ion.  Each group was compared t o  a l i t t e r m a t e  group s a c r i -  
f i ced  a t  b i r t h .  Groups b)  and c )  continued r e s p i r a t o r y  e f f o r t s  
f o r  30 minutes d e s p i t e  progress ive  asphyxia. Following s a c r i f i c e  
a lveo la r  s u f a c t a n t  was recovered by s a l i n e  lavage and measured 
q u a n t i t a t i v e l y  on a surface- tension balance a s  descr ibed by 
Clements (Science 169:603, 1970). Su r fac t an t  concentra t ion a t  
b i r t h  was 14Of44~g/O.lgm dry lung and rose  t o  192f4Opg a f t e r  30 
minutes a i r -b rea th ing  (pC.03). Su r fac t an t  a l s o  increased i n  t h e  
ni t rogen-breathing pups (312flOB v s  185t70 i n  l i t t e r m a t e  con- 
t r o l s ~  p<.05) bu t  no t  i n  t h e  occluded group (178f41 v s  177i523. 
These r e s u l t s  confirm t h e  hypothesis t h a t  s u r f a c t a n t  r e l e a s e  is 
enhanced a t  b i r t h .  Furthermore,the d a t a  suggest  t h a t  lung expan- 
s i o n ,  r a t h e r  t han  c i r c u l a t i n g  humoral f a c t o r s  a s soc ia t ed  wi th  
r t r e s s ,  is  responsible  f o r  augmented s u r f a c t a n t  r e l e a s e  following 
b i r t h .  

12 16 HELIUM MIXING INDEX (MI) I N  INFANTS AND YOUNG CHIL- 
DREN. G.M. Loughlin* and L.M. Tauss is ,  Arizona Health 
-Sciences Center,  Tucson. Arizona. 

Routine t e s t i n g  of lung funct ion is d i f f i c u l t  i n  young c h i l -  
dren. Ven t i l a t i on  d i s t r i b u t i o n  can be assessed by measuring t h e  
number of b rea ths  t o  90% e q u i l i b r a t i o n  while breathing a helium 
gas  mixture i n  a c losed c i r c u i t  system used t o  measure func t iona l  
r e s idua l  capac i ty  (FRC). The r a t i o  of predic ted b rea ths  (Bates,  
1953) t o  t h e  observed is t h e  M I .  The M I  was ca l cu la t ed  i n  77 
normal ch i ld ren  (N), 2-72 mos. of age. Similar ly .  118 determina- 
t i o n s  were performed i n  86 i n f a n t s  2-24 mos. of age recover ing 
from re sp i r a to ry  d i s t r e s s  syndrome (RDS). The mean M I  f o r  N waa 
73% with a lower 97.5% confidence l i m i t  o f  44%. The M I  was inde- 
pendent of age o r  sex and t h e r e  was no c o r r e l a t i o n  between M I  and 
r e sp i r a to ry  r a t e  (RR). 291118 FRC determinat ions  i n  t h e  RDS 
group were abnormal. 49/89 o f  those  with normal FRC had an ab- 
normal M I .  RR was >45/min i n  43/49. I n  s i x  i n f a n t s  only  t h e  M I  
was abnormal. There was an inverse  c o r r e l a t i o n  i n  t h e  RDS group 
(-.24, p <.005) between M I  and RR, suggest ing a frequency depen- 
dence of helium equ i l i b ra t ion .  Resting a r t e r i a l  blood gases  
were obta ined i n  9 of t he  i n f a n t s  with normal FRC and abnormal 
M I .  4 who had M I  <30 had PaCO2 540 mm Hg., d e s p i t e  RR >50lmin. 
The o the r  5 had abnormal M I  but  r e l a t i v e l y  normal blood gases ,  
poss ibly  r e f l e c t i n g  a perfus ion adjustment t o  t h i s  v e n t i l a t o r y  
dis turbance.  In  conclusion, t h e  M I  is a simple, convenient,  and 
noninvasive t e s t  of lung func t ion  i n  a group i n  which few t e a t s  
a r e  app l i cab le  on a rou t ine  bas i s .  It may be a more s e n s i t i v e  
t e s t  of v e n t i l a t o r y  dysfunct ion than blood gaaes. 

1214 MORPHOLOGICAL ANALYSIS OF THE PULMONARY VASCULAR BED 
(WB) IN CONGENITAL LEFT-SIDED DIAPHRAGMATIC HERNIA 
(CLDH). Daniel L. Levin. (spon. by David F i x l e r )  

Univ. of Texas Health Science Center.Dept.of Ped.. Dallas.  
The con t r ibu t ion  of an abnormsl WB t o  R+L shunt ing i n p a t i e n t s  

wi th  CLDH and a lveo la r  hypoplss ia  has  not been defined. In  3 in-  
f a n t s  w analyzed lungs  f ixed  by perfus ion.  S e r i a l  s e c t i o n s  were 
prepared and 5 th  generat ion ( r e s i s t ance )  ves se l s  i d e n t i f i e d .  Lef t  
lung volumes (ml/kg b i r t h  weight) were 1.7. 6.5. and 4.0 (control  
-11.7) and r i g h t  lung volumes 5.7. 11.5. and 9.8 (control-14.3). 
Compared t o  con t ro l ,  medial width/externs l  diameter r a t i o s  (mid) 
mrm increaaed i n  one lung from each pa t i en t :  l e f t .  m/d-0.25+0.01 
(S.E. ) (n-50) (p<O.Ol). m/d-0.21+0.01(n-51), m/d-0.28?0.01(n-43) (p< 
0.001); r i g h t ,  mid-0.21iO.Ol(n-49). m/d-0.24tO.Ol(n-48) (p<0.05), 
mld=0.22iO.Ol(n-48); con t ro l ,  mid-0.21+0.01(n-138). The m/d r a t i o  
i n  t h e  l e f t  was g rea t e r  than r i g h t  lung i n  2/3(p<0.01). We count- 
ed t h e  t o t a l  smal l  muscular v e s s e l s  i n  10 t o  30 randomly se l ec t ed  
s e c t i o n s  from each lung and ca l cu la t ed  number of vessels/cm2 lung. 
I n  each c a r e  t h e r e  were fewer than con t ro l ;  l e f t  112i8(S.E.). 66+ 
5. 136f8; r i g h t  132t12. 197t19, 218t18; con t ro l  341'18 ves se l s tm2  
(p<0.001). There were s i g n i f i c a n t l y  fewer veaselslcm2 i n  the  l e f t  
than i n  t h e  r i g h t  lung i n  2/3(p<0.001). In these  p a t i e n t s  tolazo- 
l i n e  d id  not  improve oxygenation. The da t a  suggest pulmonary vaso- 
d i l a t o r y  therapy may not  be e f f e c t i v e  i n  t hese  i n f a n t s  s i n c e  t h e  
e levated pulmonary vascu la r  r e s i s t ance  is  due t o  decreased t o t a l  
s i z e  of t he  PVB and reduced number of v e s s e l s ' p e r  un i t  l u n g r a t h e r  
than increased vasomotor tone. Supported by UT Grant 5-Sol-RR- 
05426-14, AHA Grant 76-878, and AHA Texas Grant 53940. 

12  15 AIRWAY REACTIVITY I N  CHILDREN FOLLOWING C R D U P . 3  
Loughlin* and L.M. Tsussi&. Department o f  Ped ia t r i c s .  
Arizona Health Sciences Center. Tucson. Arizona. 

Pulmonary funct ion war s tud ied  i n  28 arymptomatic subjects .  9- 
1 8  yea r s  w i th  a h i s t o r y  of laryngotracheobronchitis (croup) a t  
l e a s t  5 yea r s  previously. The sub jec t s  were separated i n t o  2 
groups, croup--no a l l e r g i e s  (CNA) and croup--allergies (CAI. 
based on a l l e r g y  h i s t o r y ,  s k i n  t e s t s ,  'and eosinophi l  counts.  A 
c o n t r o l  group o f  10 ch i ld ren  was a l s o  s tudied.  Lung volumes, 
peak exp i r a to ry  flow r a t e s  (PEFR), forced exp i r a to ry  volume i n  1 
second (PEV1), maximum mid-expiratory flow {MMEF), and.maximum 
flow a t  25% and 50% of t h e  v i t a l  capac i ty  (VmaxZ5 and Vmax50) 
were measured p re  and post -exercise  and post - isoproterenol  inhal-  
a t i on .  The response of flow r a t e s  t o  a helium-oxygen gas mixture 
was a l a o  measured. Basel ine  flow r a t e s  d i d  not  d i f f e r  amoung th 
3 groups. The t a b l e  shows t h e  number with > lo% drop i n  flow 
r a t e s  post-exercise: 

A PEFR A WMEF b k x  50 b b x  50 
N 1/10 (10%) 1/10 (10%) 1 /10  (10%) 2/10 (20%) 
CNA 4/11 (36%) 3/11 (27%) 34% 6/10 (60%) 6/11 (55%) 
CA 9/11 (54X)]45x 7/17 (41%)) 7/15 (46X)j53x11/17 (65%)j60X 
Changes i n  PEFR, b a x S O  and hpaxq5 f o r  t h e  CA and CNA groups were 
s i g n i f i c a n t l y  d i f f e r e n t  from normals a t  p <.05. None o f  t he  sub- 
j e c t s  had a h i s t o r y  of exercised-induced bronchospasm and only  4 
had s h i s t o r y  of wheezing. This da t a  suggests  t h a t  p a t i e n t s  wi th  
a p a s t  h i s t o r y  of croup have normal r e s t i n g  bronchomotor tone 
but  have an increased prevelance of both l a r g e  and small airway 
hype r reac t iv i ty ,  which occurred i r r e s p e c t i v e  of a l l e r g i e s .  

Robert A. h c u r  . ~ o n t h e n h n d a t h  Saaidharan. John P. Grausz 
Spon. by Fredr ick H. Blodgatt 
Medical College of Wisconsin. Hilvaukee County Medical Complex 
Department of P e d i a t r i c r .  Milwaukee, Wisconsin 

A complete system r u i t a b l e  f o r  continuous measuremat of 
tranrcutaneous C02 c l i n i c a l l y  is d e s c r i b d .  The rmnsor is b a r d  
upon dual  Pd-PdO pH e l ec t rodes  i n  a Saveringhaur PC02 renaor. 
The i ao l a t ad  e l e c t r o n i c  system provide. f o r  N o  channel maaure -  
ment of CO2. d i sp l ays  i n t e r f a c e  temperature and the  parer  (nW) 
required t o  maintain t h e  i n t e r f a c e  temperature a t  43OC. A l a r m  
and lock-outs on t he  hea t e r  system a r e  ac t iva t ed  on high temper- 
a t u r e  or high p w e r .  Derign of e f r e e  a tanding th ree  gaa -11- 
bra t ion  ryatem i r  a l s o  descr ibed.  Syatem reaponre time on a 
volunter  was 2.5 minutes f o r  hype rvan t i l l a to ry  10 mm Hg PC02 
change. Overal l  system d r i f t  a t  50 mn Hg i n  the  syatem c a l i -  
b ra to r  war 0.5 mV/hr and 0.25 mV/hr f o r  each channel.  Elect rode 
response t o  an 02 change from 150-708 mn Hg a h c u d  an  almost 
l i n e a r  upward d r i f t  of 1.7 mVlhr. The e f f e c t  of t op ica l  pramsure 
on p w e r  ( r e l a t i v e  blood f l w )  is deacr ibed.  Thermal g rad ien t s  
and water balance problem a r e  deacribed. Systam evaluat ion on 
n e m t e a  i a  under way. 

I N  UTERO LUNG LECITHIN METABOLISM I N  TERM FETAL RAB- 1218 BITS. Frank Mannlno, Alan Jobe and Louls Gluck. Unlv. 
of ~ a l l f .  San Diego. Uept. of Ped la t r l c s ,  La J o l l a .  

Fet 1 r abb i t s  a t  30 d ys ges t a t ion  r elved l e c l t h l n  precur- S 95 s o r s  l t t -palmlt ic  ac ld ,  H-chol lne and P simultaneously by ln-  
J ec t lon  of pregnant does. Fetuses were del ivered by cesarean 
sec t ion  from I I  mln t o  18 h r s  a f t e r  Isotope InJect lon.  Pa r t  of 
each l l t t e r  was sacrificed a t  b i r t h ,  and t h e  remainder allowed to 
a i r  braathe  f o r  40 minutes. Alveolar wash s u r f a c t a n t  was recov- 
ered by lavage from the  newborn lungs. The lungs were homogen- 
ized, an a l i q u o t  was reserved f o r  parenchymal l e c l t h l n  analysis, 
and microsoml and lamel lar  body (LB) f r a c t l o n s  were Isola ted 
from the  remainder by dens l ty  g rad ien t  cen t r l fuga t lon .  Lecl th ln  
labeled with palmlt lc  ac id  and cho l ine  appeared very rapidly  in  
microsomal and parenchymal f r a c t l o n s  whl le  3 2 ~  labeled l e c l t h l n  
appeared in t h e  same f r a c t l o n s  a f t e r  approximately 1/2 hour. The 
appearance of labeled l e c l t h l n  in  t he  L B  o r  a lveo la r  wash f r a c -  
t i o n s  was delayed 3 hours,  a delay Ident ical  t o  t h a t  found In 
o the r  s tud ie s  In newborn r abb i t s .  The speclf  l c  a c t i v i t y  (SA) o f  
LB l e c l t h l n  exceeded the  SA of a lveo la r  wash l e c l t h l n  a t  each 
time point ,  and maxlmal SA In these  f r a c t l o n s  was not achleved by 
18 hours. The SA of l e c l t h l n  in  t he  lung f r a c t l o n s  from t h e  new- 
borns allowed t o  a i r  breathe  approximated t h e  SA of t he  l e c l t h l n  
from the  non-breathing anlmals.  Thls  da t a  f o r  In u t e ro  term rab- 
b i t s  and previous s tud ie s  with newborn r abb l t s  'f;id= t h a t  new- 
ly  formed l e c l t h l n  slowly appears In t h e  a lveo la r  space - a f t e r  a 
3 hour delay - k l n e t l c s  t ha t  a r e  uniquely characteristic o f  lung 
phosphol ipld metabolism In t h e  pe r lna t a l  anlmal . 
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