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Eight sheep f e t u s e s  (125-140 days o l d )  were c h r o n i c a l l y  ca the  
t e r i z e d  and infused w i th  20-25 mEq/Kg of NH C1 i n  o rde r  t o  s tudy 
the  e f f e c t s  of  a c u t e  metabol ic  acidemia on $he f e t a l  c i r c u l a t i o n  
The f e t a l  a r t e r i a l  pH decreased from 7.4-7.35 t o  6.8-6.9. Region 
a 1  blood f lows b e f o r e  and du r ing  acidemia were measured by means 
of a  microsphere method. During NH C1 acidemia ,  819 animals  
showed increased blood flow t o  t h e  diaphragm and t o  t h e  i n t e r -  
c o s t a l  muscles.  I n  subsequent p r e p a r a t i o n s ,  t r a c h e a l  and amni- 
o t i c  c a t h e t e r s  were placed and t h e s e  showed t h a t  NH C1 induced 

4  
r e g u l a r  r e s p i r a t i o n s  (60-90/min) gene ra t i ng  nega t ive  t ~ a c h e a l  
p r e s su re s  of 20-30 t o r r .  Regular b r ea th ing  began 1-2 h o u r s a f t e ~  
s topp ing  the  i n f u s i o n  of NH C1 and cont inued f o r  12 -24hour s - a f -  

4  
t e r  blood ammonia concen t r a t i ons  had r e tu rned  t o  normal. Repeat 
ed i n f u s i o n s  of NH C1 e l i c i t e d  t h e  same response .  Pulmonary 
blood flows were h tghe r  a t  s i m i l a r  r i g h t  v e n t r i c u l a r  P02's du r in ,  
NH C1-induced ac idemia .  A l l  f e t u s e s  had normal blood p re s su re  
an$ h e a r t  r a t e ,  and a l l  recovered completely.  

ml.min-l. 100 gm-' t SEM 
(diaphragm blood f low l i n t e r c o s t a l  muscles blood f l o  

Con t ro l  1 21.4 f 2.36 I 22.7 ? 4.16 
Acidemia 1 248.6 ? 52.4 125.3 f 21.3 

ASPERGILLOSIS AND ATOPY I N  CYSTIC FIBROSIS (CF) : 1215 L L o i s  A. Nelson and Rober t  H. Schwartz, Univ.  o f  Roch. 
SchooT o f ,  D e p m P Z d .  .. Rochester, New, York. 

There i s  an increased i nc idence  o f  a n t i b o d i e s  t o  A s p e r g i l l u s  
(Asp.) an t i gens  i n  t he  serum o f  p a t i e n t s  w i t h  CF. F o r t y - s i x  CF 
p a t i e n t s  o f  va ry i ng  c l i n i c a l  seve r i t y (age  5-46yrs.)were s t u d i e d  
f o r  evidence o f :  ( 1 ) r e s p i r a t o r y  c o l o n i z a t i o n  w i t h  Asp, (2)bronch 
pulmonary a l l e r g i c  a s p e r g i l l o s i s  (BPAA), and (3 )  atopy. 

Asp. was c u l t u r e d  f rom sputums o f  46%(21/46) o f  p a t i e n t s .  A  
l a b o r a t o r y  i s o l a t i o n  r a t e  o f  6.5%(20/305) was found i n  r e s p i r a -  
t o r y  specimens o f  non-CF p a t i e n t s  (p<O.OOl).Hyphae were seen on 
sputum smears f rom 95% o f  c u l t u r e - p o s i t i v e  CF p a t i e n t s .  61% o f  
c u l t u r e - p o s i t i v e  and 39% o f  a l l  CF p a t i e n t s  had serum p r e c i p i -  
t i n s  t o  Asp. i n  c o n t r a s t  t o  o n l y  2.2%(1/45) as thmat ic  c o n t r o l s .  

Two (2/46) CF p a t i e n t s  developed d e f i n i t e  evidence o f  BPAA 
w i t h  (1)wheezing. ( 2 ) l u n g  i n f i l  t rates,(3)Asp. on sputum c u l t u r e  
& smear, ( 4 ) p o s i t i v e  immediate s k i n  t es t , ( 5 )e leva ted  serum IgE, 
& ( 6 ) I gE  a n t i b o d i e s  t o  Asp. fumigatus  by RAST. An a d d i t i o n a l  CF 
p a t i e n t  w i t h  BPAA proven 2 y r s .  be fo re  was c o n t r o l l e d  w i t h  p red  
n isone d u r i n g  t h e  s tudy per iod.  S i x  more p a t i e n t s  had e leva ted  
Asp. WST. Four f u l f i l l e d  4  c r i t e r i a  f o r  BPAA. 

IgE was e leva ted  i n  19% o f  CF. Type I s e n s i t i v i t y  toSLpol lens 
was found i n  22%; t o  Asp. i n  39%; & t o  23  molds i n  39%. Mold- 
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s e n s i t i v e  p a t i e n t s  were o l d e r  & had more severe disease. 
S i g n i f i c a n t  pulmonary c o l o n i z a t i o n  w i t h  Asp. occurs i n  CF. 

CF p a t i e n t s  a r e  a t  r i s k  t o  develop BPAA. The r e s p i r a t o r y  t r a c t  
i s  a  s i g n i f i c a n t  r o u t e  o f  s e n s i t i z a t i o n  t o  Asp. and o t h e r  molds 
i n  these p a t i e n t s .  
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S tud i e s  p o s t  ex tuba t ion  i n  neonates  r ecove l ' ng  from r e s p i r a t o r  
d i s e a s e  have suggested  t h a t  e x p i r a t o r y  r e s i s t a n c e  (RE) p l a y s  a  
r o l e  i n  ma in t a in ing  adequate  l ung  volume. To e v a l u a t e  e f f e c t s  0  
RE on PF, 6  p r ev ious ly  i n tuba t ed  newborns who were b rea th ing  
spontaneously  i n  room a i r  had PF measured a f t e r  t he  a p p l i c a t i o n  
of 2  e x t e r n a l  e x p i r a t o r y  r e s i s t a n c e s :  EERl = 30 cm ~ 2 0 / L / s e c  and 
EER2 = 24 cm H20/L/sec. PF t e s t s  i nc lud ing  dynamic lung compli- 
ance  (CL). ins pi rat or^ r e s i s t a n c e  (RI),  RE, f u n c t i o n a l  r e s i d u a l  
c a p a c i t y  (FRC), t i d a l  volume (VT), and i n s p i r a t o r y : e x p i r a t o r y  
(1:E) r a t i o  were s t u d i e d  i n  i n f a n t s  (mean wt. 2.26 kg. ,  mean age  
s tud i ed  55 days  [ range 3-1141 ) eva lua t ed  w i th  a  f ace  mask, 
pneumotachograph, so l eno id  va lve ,  and EERl and EER2. P a t i e n t s  
were s tud i ed  a t  4  phases :  0  r e s i s t a n c e ,  EER1, 0  r e s i s t a n c e ,  EER2 
There was a  mean 25.6% i n c r e a s e  of FRC wi th  EERl (pC0.01) and 
mean 37.8% i n c r e a s e  of FRC w i t h  EER2 (p<0.01).  I:E r a t i o  de- 
c r ea sed  by mean 16.0% (pC0.05) w i th  EERl and mean 22.6% (p<0.05) 
w i t h  EER2. CL. RI, and VT were unchanged a t  any phase. This  
s t udy  demonst ra tes  t h a t  lung volume can be i nc rea sed  when an ex- 
p i r a t o r y  r e s i s t a n c e  is  app l i ed .  Therefore ,  a p p l i c a t i o n  of  an  
e x p i r a t o r y  r e s i s t a n c e  may prove t o  be u s e f u l  i n  t he  p reven t ion  
o f  a t e l e c t a s i s  i n  neonates  pos t  ex tuba t ion .  
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1216 I N  NEWBORN HYPOXEMIC(Hyp) GOATS. R.M. Nestrud, J.E. 
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Norton Spo.. y  R.-v o f  Arkaka: !o?Ddical  - 
Sciences ,  Depts. o f  P e d i a t r i c s  & Phys io l o  L i t t l e  Rock, Ark. +- Tolazol ine(T0L)  has been used f r e a u e n t K y t o  t r e a t  ~ u l m o n a r v  
(pulm) hype r tens ion  i n  newborn i n f a n t s  w i t h  c o n f l i c t i n g  r e s u l t s .  
E i g h t  newborn goats(age 3-17 days) were anesthet ized,  in tubated,  
and v e n t i l a t e d .  The ductus a r t e r i o s u s  was l i g a t e d  a n d d i r e c t  mea, 
surements were made o f  pulm b lood  f l ow(Qp) ,  pulm a r t e r i a l  p res-  
sure(PAP), l e f t  a t r i a l  p ressure and sys temic  a r t e r i a l  p ressure 
(SAP). Moderate Hyp (Pa02 31t1.4 M g )  caused the  f o l l o w i n g  
changes : t systemic res i s tance (Rs )  , +PAP, t pulm res is tance(Rp)  , 
tRp/Rs. Qp d i d  n o t  change. TOL was g i ven  as a  bo lus  ( lmg/kg) and 
as an i n f u s i o n ( i n f )  ( 2  mg/kg/hr) i n t o  t h e  pulm a r te r y (PA)  du r i ng  
bo th  Hyp and a f t e r  r e t u r n  t o  normoxemia(Norm) . S i g n i f i c a n t  pres-  

- 

(p<.005) and tRp/Rs f rom .35+.03 t o  .27+.02(p<.001). Dur ing Norm, 
no s i g n i f i c a n t  r es i s tance  changes occur red w i t h  TOL bo lus .  TOL 
i n f  produced no s i g n i f i c a n t  changes d u r i n g  e i t h e r  H  p  o r  Norm.Qp 
d i d  n o t  change s i g n i f i c a n t l y  d u r i n g  t he  exper imenta f  per iods,but  
w i t h  severe Hyp, ca rd iac  ou tpu t  and SAP f e l l  so seve re l y  t h a t  
minor  changes i n  res i s tance  caused by TOL cou ld  n o t  be eva luated 
These data  suggest t h a t  TOL i s  an e f f e c t i v e  pulmonary vasod i l a to  
d u r i n g  moderate Hyp when i n j e c t e d  as a  bo lus  i n t o  t he  PA. 

a s  found t h a t  once r e s t r i c t i v e  o r  o b s t r u c t i v e  p roces se s  havep ro  
r e s sed  pas t  t h e i r  i n i t i a l  s t a g e s ,  d i s t i n c t  r e l a t i o n s  a r e  es tab-  
i shed among RV/TLC, VC and TLC c o n s i s t e n t  w i th  t h e  fo l lowing 
ode l .  As r e s t r i c t i v e  p roces se s  p rog re s s ,  changes i n  RV a r e s m a l  
e l a t i v e  t o  changes i n  TLC. The re fo re ,  a s  a  f i r s t  app rox iqa t ion  
V can be taken a s  a  c o n s t a n t ,  Kl ,  and RV/TLCsK /(K1+VC)sK1/TLC 
i . e . ,  RV/TLC is i n v e r s e l y  r e l a t e d  t o  VC and TLE). For obs t ruc-  
i v e  p roces se s ,  changes i n  TLC a r e  r e l a t i v e l y  sma l l e r  thanchange 
n  RV s o  t h a t  TLCzK and RV/TLC--(K2-VC)/K2 ( i . e . ,  d i r e c t l y  r e l a -  
ed t o  VC). When R ~ I T L C  was p l o t t e d  a g a i n s t  VC/ (Pred.VC) o r  
LC/(Pred.TLC) t h e s e  i nve r se  and d i r e c t  r e l a t i o n s  were c l e a r l y  
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o f  e x e r c i s e  i n to l e r an -  even i n  t he  presence  o f  normal s t anda rd  
pulmonary func t ion  tests. W e  p o s t u l a t e d  t h a t  r e s p i r a t o r y  muscle 
compromise. p o s s i b l y  due to d i s t o r t i o n  o f  r i b  cage and diaphragm 
mi@t be a  f a c t o r .  With t h e  technique o f  Black and Hya t t  (Am Rev 
k s p  Dis 99:696, 1969).  we measured maximal s t a t i c  i n s p i r a t o r y  
(PI-) and e x p i r a t o r y  p r e s s u r e s ,  which i n  t he  absence 
o f  r n t r i n s i c  l ung  d i s e a s e  r e f l ec t :  r e s p i r a t o r y  muscle func t ion .  
We s t u d i e d  25 g i r l s  o f  mean age 1 8  y e a r s  ( range:  10-30 y )  who 
h a d  normal l ung  volumes ( >  80% pred i c t ed )  and were f r e e  from 
neuromuscular and i n t r i n s i c  l ung  d i s ea se .  Primary t h o r a c i c  cur-  
ve s  averaged SO0 ( range:  17-900). For  comparison we a l s o  measur- 
e d  PI- and P E ~ ~  i n  25 h e a l t h y  g i r l s ,  matched f o r  age and body 
s u r f a c e  a r ea .  

f o r  t he  s tudy  group averaged 89 cm H20 (SD:+ 1 3  a n  H20) 
andP:= f o r  t h e  c o n t r o l  group 115 t 22 m H20. P E ~ ,  f o r  t h e  
s t u d y  group averaged 131 f 26 cm H20 and f o r  t h e  c o n t r o l  group 
166 f 8 an H20. ~ 0 t h  d i f f e r e n c e s  were s t a t i s t i c a l l y  s i g n i f i c a n t  
(P < 0.01) .  m e r e  was no r e l a t i o n s h i p  between PI- o r  P E ~ =  
and the  angle  o f  t h o r a c i c  cu rva tu re .  We conclude t h a t  r e s p i r a -  
t o r y  muscle compromise is f r equen t ly  demonstrable i n  g i r l s  w i th  
mi ld  i d i o p a t h i c  s c o l i o s i s  and may be a  f a c t o r  i n  t h e i r  symptoms. 
(J.R.M. i s  t h e  r e c i p i e n t  of  a  Pa rke r  B. F ranc i s  Foundation 
Fel lowship) .  - 
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