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DISTRIBUTION OF DIAPHRAGMATIC BLOOD FLOW DURING DETERMINANTS OF TIDAL VOLUME(VT) DURING HIGH- 
INSPIRATORY RESISTIVE LOADED BREATllING I N  PIGLETS. 1855 Jon F. Watchko, Thomas A. Standaerc,  David E. 

Woodrum. Department of P e d i a t r i c s ,  Univers i ty  of Washington, -- 
S e a t t l e .  WA. 
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Recently,  i t  has  been suggested t h a t  the  diaphragm i s  
composed of two sepa ra t e  muscles, i t s  c o s t a l  and c r u r a l  compo- 
nen t s ,  t h a t  serve  d i s t i n c t l y  d i f f e r e n t  func t iona l  r o l e s  depend- 
ing  on the  demands of t h e  r e sp i r a to ry  system. Because blood 
flow t o  s k e l e t a l  muscle i s  propor t ional  t o  t he  muscular e f f o r t  
expended (Cir.  Res. 10:94, 1962),  an examination of t he  d i s t r i -  
but ion of blood flow t o  t h e  c o s t a l  and c r u r a l  components should 
be an accura te  means of a s se s s ing  t he  p a r t i t i o n  of e f f o r t  w i th in  
the  diaphragm. We examined c o s t a l  (Q ) and c r u r a l  (Q ) dia- 
phragmatic blood flow on 5 anes the t i zga  spontaneoubly ggeath- 
ing  p i g l e t s  (age 15-23 days, wt. 2.8-4.2 kg) i n  order  t o  a s se s s  
p a r t i t i o n  of e f f o r t  during i n s p i r a t o r y  r e s i s t i v e  loaded breath- 
ing  (IRL). and Q were measured us ing radionucl ide  
l abe l l ed  mic%:pheresc8uring qu i e t  breathing and a f t e r  30' of 
IRL. Qco,and Qcr, expressed i n  cc1100 g t i ssue/min (fSD) in-  
creased significantly above base l i ne  values  a f t e r  30' of IRL. 
There were no s i g n i f i c a n t  d i f f e r ences  between Q and Q dur ing 
the  base l i ne  and IRL per iods .  Q 

BASELINE 1f'?01-4. 0 
c0 Q C r  

iEfs t3 .7  
IRL X 30' 41.7+14* 45.9+17* 

We conclude t h a t  diaphragmatic muscular e f f o r t s ,  a s  r e f l e c t e d  by 
changes i n  Q and Qcr, i nc rea se  dur ing IRL and t h a t  t he  p a r t i -  
t i o n  of ef fo??  is  equal ly  d i s t r i b u t e d  between c o s t a l  and c r u r a l  
components. (*Compared t o  ba se l i ne ,  pa i red  t t e s t  p<.05). 

IDENTIFICATION OF THE INTRACELLULAR PRECURSOR TO RAT 
PULWNARY SURFACTANT APOLIPOPROTEIN(S) A. Timothy E. 
Weaver, Wi l l iam M. Hu l l ,  Je f f rey  A. Whitsett. Univer- 

s i t y  o f  C i n c i n n a t i d i c a l  Center, Department o f  Pediatrics. 
 he major p ro te in  components o f  r a t  pulmonary surfactant are ac id ic  

proteins, pI=4.3-4.8, referred t o  as Apo(s) A Mr=26,000; A ,  
Mr=32,000; and A Mr=38,000. Although i t i s  wirely accepted thg t  
surfactant i s  syi%hesized and secreted i n t o  the airway by alveolar 
Type I 1  ep i t he l i a l  ce l ls ,  the molecular character ist ics o f  in t ra -  
ce l l u l a r  Apoks) A precursor(s) have not been established. Toward t h i s  
end poly (A) mRNA was isolated from adult  r a t  lung3 I n  v i t r o  t rans- 
l a t i on  resul ted i n  WNA-dependent incorporation o f  ' s - ~ t h i o n i n e  i n t o  
TCA-precipitable proteins. Imunoprecipi tat ion o f  these t rans la t ion  
products, w i th  rabb i t  ant isera directed against r a t  Apo(s) A, ident i -  
f i e d  a protein w i th  Mr=26,000; t h i s  protein was not precipi tated by 
non-inmune rabb i t  sera. Spec i f i c i ty  o f  the imunoprecipi tated protein 
was ve r i f i ed  by competition experiments: addi t ion o f  r a t  lung Apo A 
completely i nh i b i t ed  imnunoprecipitation o f  Mr=26,000; addit ion o f  BSA 
or DPPC had no e f fec t .  Further, Mr=26,000 was not detected i n  i n  
v i t r o  t ranslated r a t  l i v e r  poly (A)'I&?NA. Two-dimensional SOS-PAT 
demonstrated tha t  Mr=26,000, pI=4.3, co-migrated with Apo A from r a t  

lavage and also w i th  pro te in  imnunoprecipitaied from 
3'~$thionine-labelled Type I 1  ep i the l ia l  ce l ls .  Addition o f  tun i -  
camycin t o  Type I 1  c e l l  cul tures resul ted i n  appearance o f  Apo A but 
not Apo(s) A and A Peptide maps of lung iavage Apo(s) A , A' and 
A were idengical. %ol lect ively,  these observations demonstbate2that 
~?=26,000 i s  the i n t r ace l l u l a r  precursbr t o  r a t  pulmonary surfactant 
Apo(s) A and tha t  la rger  molecular weight forms resu l t  from extensive 
N-1 inked glycosylat ion o f  the primary t rans la t ion  product. 

EFFECT OF ALMITRINE ON HYPOGLOSSAL AND PHRENIC 

01857 ELECTRONEUROGRAMS . Debra E .  Weese-Mayer , Robert T . 
B r o u i l l e t t e ,  Linda Klemka, and Car l  E. Hunt. North- 

western Univers i ty ,  Chi ldren 's  Memorial Hospi ta l ,  Department of 
P e d i a t r i c s ,  Chicago, IL. 

Almitrine i nc rea se s  b r ea th ing  by s t imu la t i ng  pe r iphe ra l  chemo- 
r ecep to r s .  Previous s t u d i e s  suggest c l i n i c a l  usefulness  i n  
a d u l t s  wi th  COPD but  few da t a  a r e  ava i l ab l e  t o  decide whether 
a lmi t r i ne  would be he lp fu l  i n  d i s ea se s  involving pharyngeal a i r -  
way obs t ruc t i on  such a s  apnea of prematur i ty  o r  obs t ruc t i ve  
s l eep  apnea. We inves t i ga t ed  t he  e f f e c t  of i n t r avenousa lmi t r i ne  
on hypoglossal (HG, an  upper airway ne rve ) ,  and phrenic  (PHR) 
neura l  a c t i v i t y  i n  e i g h t  chlora lose-ure thane anes the t i zed ,  
paralyzed, vagotomized, v e n t i l a t e d  c a t s .  Recordings were made 
of raw and in t eg ra t ed  HG and PHR electroneurograms (ENGs), PACO~, 
Pa02, a r t e r i a l  blood pressure  and r e c t a l  temperature.  We found 
t h a t :  1) i n  a dose-response study (N=3 c a t s )  a t  doses of 0.1 - 
4.0 mglkg, a lmi t r i ne  doses a s  low a s  0.1 mgjkg increased both HG 
and PHR ENG a c t i v i t y ,  wi th  a maximum e f f e c t  a t  1.0 mglkg; 
2) holding PaCO2 a t  40 mmHg, a l m i t r i n e  markedly increased HG and 
PHR ENG a c t i v i t y  a t  a l l  Pa02 va lues  from 35-175 mmHg (N=5 c a t s ) ;  
3) holding Pa02 above 150 mmHg, a l m i t r i n e  increased HG and PHR 
ENG a c t i v i t y  a t  a l l  PaC02 va lues  from 30-70 mmHg (N=4 c a t s ) ;  
4) i n  a v e n t i l a t o r y  parameter t iming study a l m i t r i n e  increased 
v ~ / T ~  and decreased Ti/Ttot a t  normoxfa and eucapnea (N=6 c a t s ) .  
I f  t he  f i nd ing  t h a t  a lmi t r i ne  i nc rea se s  upper airway-maintaining 
a c t i v i t y  can be confirmed i n  unanesthet ized s leeping animals,  
a lmi t r i ne  may be u se fu l  i n  obs t ruc t i ve  s l eep  apnea and apnea of 
prematur i ty .  

FREQUENCY JET VENTILATION(HFJV) . SA Weisberger, 
, RL Chatburn, T T i l l ande r ,  

R J g r t i n .  CWRU, Depts. Peds & Biomed Engr., Cleve, OH 
The very sho r t  i n sp i r a to ry  time(TT) during HFJV may compro- 

mise t he  a b i l i t y  t o  d e l i v e r  adequate-VT. To document t he  airway 
pressures  needed t o  maintain a constant  V ~ ( 2 . 5  t o  3.0ccIkg) 
(approx.dead space ) ,  TI was va r i ed  by changing frequency(f) over 
120,240 and 480/min a t  I:E r a t i o s  of 1:1,1:3,1:5 and 1:9. A 16g 
cath .  was i n s e r t e d  i n  a 3.Omm ET tube i n  9 a d u l t  r a b b i t s  and 
used t o  monitor AP(peak minus end expira tory  p re s su re ) .  VT was 
measured v i a  a pneumotachometer placed on t he  exp i r a to ry  arm of 
t he  v e n t i l a t o r  and va l i da t ed  wi th  a body plethysmograph. The in- 
t eg ra t ed  flow s i g n a l  was r e s e t  by t he  j e t  so lenoid  a t  onset  and 
end of i n s p i r a t i o n .  At f  of 240 and 480/min t he re  was a s i g n i f i -  
cant i nve r se  r e l a t i o n s h i p  between TI and the  AP required  t o  de- 
l i v e r  constant  VT(ANOVA pc.05).  At TI <50ms t h e r e  was a t  l e a s t  a 
3-fold i nc rea se  i n  AP. Despite t h e  longer  T1(62ms) a t  £=480/min 
and I:E=1:1, AP was s t i l l  increased because t he  shortened expir -  
a to ry  time produced marked a i r  t rapping.  At a r a t e  of 120/min, 
TI d id  n o t  s i g n i f i c a n t l y  i n f luence  AP. Net a i r  flow a t  t h e  pneu- 
motach during t he  on phase of t he  j e t  cycle  was i n  t he  outward 
d i r e c t i o n  i nd i ca t i ng  lack of gas entrainment.  I n  summary: 1 ) a s  
TI was shor tened during HFJV higher  AP was necessary  t o  main- 
t a i n  VT and 2 ) i n  t h i s  model, gas entrainment d id  not  con t r i bu t e  
t o  t h e  de l i ve red  VT. Duration of TI i s  the re fo re  c r i t i c a l  f o r  
optimal VT de l ive ry  i f  barotrauma is  t o  be minimized. Further- 
more, t he  de l i ve ry  of humidif ica t ion and 02 dur ing HFJV cannot 
be dependent on gas entrainment.  Supp. ALA-Ohio, ALAN0 

LUNG COMPLIANCE(CL) AND EXPIRATORY TIME(TE) INFLU- 
ENCE AIR TRAPPING(AT) DURING HIGH FREQUENCY JET VEN- 
TILATION(HFJV) . SA Weisbe,, WA Carlo, , Foukes 

RL Chatburn, T T i l l ande r ,  RJ Ba r t l n .  , U e p t . ~ e d s ,  ~ l e v e , U  
At high v e n t i l a t i n g  f requencies ,  TE may be i n s u f f i c i e n t  f o r  

pass ive  lung d e f l a t i o n ,  r e s u l t i n g  i n  AT. To document AT dur ing 
HFJV, we monitored inadver tent  p o s i t i v e  end exp i r a to ry  pressure  
(inadv PEEP) wi th  a 16 gauge ca the t e r  placed d i s t a l l y  i n  a 3.0 
ET tube  and change i n  func t iona l  r e s i d u a l  capacity(AFRC) with a 
body plethysmograph. I n  9 a d u l t  r a b b i t s ,  TE was va r i ed  by em- 
ploying f r equenc i e s ( f )  of 120, 240 and 480lmin a t  I:E r a t i o s  of 
1:1,1:3,1:5 and 1:9 i n  lungs of normal(NC~) and dec reased (4C~)  
compliance ( a f t e r  s a l i n e  lung lavage) .  Peak airway p re s su re  was 
va r i ed  t o  achieve a wide range of t i d a l  volumes(V~) .  At f  of 240 
and 480lmin and VT of 2.5-3cclkg (approx dead space) t he re  was 
a s i ~ n i f i c a n t  e f f ec t ( ana1ys i s  of var iance)  of TE (pL.01) and 
lung compliance (p<.01) on inadv PEEP(see t a b l e ) .  AFRC was ac- 
cordingly inf luenced by TE and CL. 
f  req:  480 /min Inadv PEEP(cmH20) ,n=9 A F ~ ~ ( c c / k g )  ,n=4 
T~(msec )  (I:E) NCL +CL NCL +CL 

62 (1 : l )  1214 1014 25f6 818 
94 (1:3) 7f3  5 i 2  17f4  514 

104 (1:5) 6+_2 412 14t6  313 
112 (1:9) 5 i2  3C2 9+5 3?3 
At f  of 120/min, inadv PEEP occurred almost exc lus ive ly  a t  an 
I :E  of 1:l. AT f u r t h e r  increased a t  g r e a t e r  VT. We conclude t h a t  
AT dur ing HFJV is accentuated w i th  1) lungs  of normal compliance, 
2)decreas ing TE and 3) increas ing VT. Therefore ,  a s  CL improves 
with resolving lung d i s ea se ,  appropr ia te  changes i n  TE and f 
must be made t o  prevent  a i r  t rapping.  (AM, Ohio) 

PULMONARY ASSESSMENT OF CHILDREN AFTER CHLAMYDIAL 

U860 PNEUMONIA OF INFANCY. Steven G. Weiss, Richard W. 
Newcomb, Marc 0. Beem. The Univers i ty  of Chicago 

Hospi ta ls  and C l in i c s .  Department of Ped i a t r i c s .  Chicago. 
We evaluated  t h e  pulmonary s t a t u s  of 18 ch i ld r en  7 t o  8 years  

a f t e r  t h e i r  h o s p i t a l i z a t i o n  f o r  chlamydia1 pneumonia of infancy. 
Pulmonary funct ion t e s t s  (PFT) and r e s p i r a t o r y  ques t ionnaire  
r e s u l t s  on t h i s  group (CT) were compared t o  t hose  of a con t ro l  
group (CR) comprised of 19 age, r ace  and sex comparable chi ldren 
from t h e  same community, o r  t o  values  t h a t  o the r  i n v e s t i g a t o r s  
have repor ted  f o r  normal chi ldren.  S ign i f i can t  l i m i t a t i o n s  of 
expira tory  a i r f l ow  were found in t h e  CT group mean values  
compared t o  CR group (FEV1 p = .01; FEV IFVC p ( 0.03; PEF 
p = .04; and FEF25-75% p = .009). CT g$oup plethysrnographic 
r e s u l t s  revealed abnormally e levated  volumes of t rapped a i r  
( > 2 SD from reference  means) present  i n  3 of 18 FRC and 13 of 
18 RVITLC r a t i o s .  These obs t ruc t i ve  pa t t e rn s  were responsive t o  
inhaled  i sop ro t e r eno l .  S imi lar ly ,  t h e  CT group a l s o  had a 
s i g n i f i c a n t l y  g r ea t e r  number of ch i l d r en  wi th  physician- 
diagnosed asthma than t h e  con t ro l  group (6118 vs  1/19, p <  .03) .  
The obs t ruc t i ve  PFT abnormal i t ies  could not  be accounted f o r  by 
recognized r i s k  f a c t o r s  such a s  exposure t o  smoking a t  home 
(11118 vs 12/19 p = NS) o r  family h i s t o r y  of atopy (6118 vs  4/19 
p = NS). Our r e s u l t s  show t h a t  chlamydial pneumonia of infancy 
is  associa ted  with PFT and r e s p i r a t o r y  symptom abnormal i t ies  
7 t o  8 years  a f t e r  recovery from t h e  acu t e  i l l n e s s .  
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