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PNEUMOGRAMS AND VENTILATORY RESPONSE TO C02 I N  
INFANTILE APNEA 
P. Sasidharan, E. Marque,, E. Dizon, C .  S r idhar ,  

P o r t e r  Memorial  H o s o i t a l .  V a l ~ a r a i s o ,  I N  (span. by  R. Schreiner)  . . .  
We s t u d i e d  16 v e n t i l a t o r y  response t o  C02 and (12 hour)  pneu- 

moarams (PPG) i n  14 i n f a n t s  who had apnea o r  cyanot ic  s p e l l  a t  
home o r  i n  t h e  h o s p i t a l  i n  order  t o  eva lua te  t h e  comparat ive 
r e s u l t s  o f  these t e s t s  i n  i n f a n t i l e  apnea. Pneumograms were 
c l a s s i f i e d  as  normal, b o r d e r l i n e  o r  abnormal a f t e r  s tudy ing  t h e  
f o l l o w i n g  factors-(Apnea d e n s i t y  ( A ~ / D ) ,  Prolonged apnea, Per io -  
d i c  b r e a t h i n g ,  D isorgan ized b r e a t h i n g  and Bradycardia).  V e n t i l a -  
t o r y  responses t o  2% and 4% C02 i n  21% 02 were s t u d i e d  t h e  day 
a f t e r  t h e  pneumogram. A  mean s lope o f  t h e  C02 response curve of 
(25 ml/kg/mmHg. PAC02 was considered abnormal; 25-30 border -  

l i n e  and >30 normal. 
PPG C02 PPG+Co2 
n % n % n  % 

Normal: 10 (62.5) 9 (56.25) 7 (43.75) 
Abnormal: 4 (25) 6  (37.5) 8 (50) 
B o r d e r l i n e :  2  (12.5) 1 (6.25) 1 (6.25) 

O u r  r e s u l t s  i n d i c a t e  t h a t  combining b o t h  t e s t s  i d e n t i f i e d  
more a b n o r m a l i t i e s  t h a n  by  PPG o r  C02 response t e s t  a lone. 30% 
of t h e  normal PPG had abnormal C02 response and 22% o f  normal 
C02 response had abnormal PPG. We recornend a  C02 response t e s t  
i n  i n f a n t s  w i t h  normal PPG w i t h  c l i n i c a l  h i s t o r y  o f  apnea. Com- 
b i n i n g  b o t h  t e s t s  inc reases  t h e  s e n s i t i v i t y  of e i t h e r  t e s t  a lone. 

SURFACTANT AEROSOL: ADMINISTRATION BY HAND-HELD GENE- 
RATOR AN0 EFFECTS ON EXCISED LUNGS. Alan J. Mautone, 

a1847~arlo S a i t t o ,  Mary E. c a t a l e t t o ,  Lynn M. Sugarman, 
B e l l a  C. C l u t a r i o  and Emile M. S c a r p e l l i .  P e d i a t r i c  Pulmonary 
D i v i s i o n ,  A l b e r t  E i n s t e i n  Co l leae o f  Medicine. N.Y.. N.Y. 10461. 

D i p a l m i t o y l  phosphat idy lcho l ine  (DPPC) and.cho le i te ry1  pa lmi -  
t a t e  (CP, a  spreading agent) ,  200: l  w/w, were suspended i n  f l u o r -  
ocarbon p r o p e l l e n t s  and d e l i v e r e d  d i r e c t l y  t o  t h e  lungs from Va- 
l o i s  meter ing  valve,  5.36c0.16 mg DPPC p e r  a c t u a t i o n .  A  r o s o l  de- 
p o s i t e d  i n  v i t r o  (2Z°C) as c r y s t a l l i n e  structures,-  100 t h i c k ,  
and on n o n a l  s a l i n e  s o l u t i o n  (NSS)(37OC, humid i f ied  atmosphere) 
as an amorphous f i l m ,  which spread r a p i d l y  and a l s o  formed s t a b l e  
bubbles (y - zero) .  Compression of t h e  f i l m  produced y  c1 .0  dyne/ 
cm. We assessed d e l i v e r y  o f  DPPC ( 5  a c t u a t i o n s )  i n t o  exc ised adul t  
r a b b i t  lungs  a t  22OC and 3 7 O ~ .  Volume-pressure (VP) curves b e f o r e  
and a f t e r  e i t h e r  DPPC:CP o r  placebo ( p r o p e l l e n t )  were n o t  d i f f e r -  
e n t ,  except  f o r  e n d - d e f l a t i o n  volume o f  t h e  DPPC:CP group, which 
was l a r g e r  than the  o thers  (p<D.D5). Excised lungs were a l s o  l a -  
vaged w i t h  NSS t o  m o b i l i z e  and remove n a t u r a l  sur fac tan ts  p r i o r  
t o  a e r o s o l i z a t i o n  of e i t h e r  DPPC:CP o r  placebo. VP diagrams o f  
lavaged and p lacebo- t rea ted  lungs were e s s e n t i a l l y  t h e  same. I n  
c o n t r a s t ,  c o n t r o l  and DPPC:CP-treated lungs conta ined l a r g e r  vo- 
lumes ( <0.05) throughout d e f l a t i o n .  DPPC recovered from t h e  
lungs (Y~C-DPPC marker) was 74.6% o f  t h e  amount aeroso l i zed .  DPPC: 
CP t o  normal lungs produced no morphologic changes as assessed by 
1  i g h t  microscopy. We conclude t h a t  r a p i d l y  spreading DPPC:CP can 
be admin is te red  e f f i c i e n t l y  t o  t h e  lungs by convenient hand-held 
n e b u l i z e r ;  i t  sus ta ins  VP f u n c t i o n  o f  normal lungs and r e t u r n s  
f u n c t i o n  t o  normal a f t e r  s u r f a c t a n t - d e p l e t i o n .  

CIRCADIAN VARIATION OF THEOPHYLLINE (T) PHARMACOKI- 
NETICS I N  ASTHMATIC CHILDREN. P S c o t t ,  M Smolensky, ' 
R H a r r i s t .  !4 Kramer. P  H i a t t .  J Baenzioer.  B Xlank. 

H Eigen, (Spon by R S c h r e i n e r ) .  Depts o f  Ped, path and ~ h a r m a c ~ ,  
Ind iana Univ School o f  Medicine, I n d i a n a p o l i s ;  and School o f  
P u b l i c  Hea l th ,  Univ o f  Texas Hea l th  Science Center a t  Houston. 

Most p rev ious  T  pharmacokinet ic s t u d i e s  have been conducted 
d u r i n g  t h e  day. We examined noc turna l  pharmacokinet ics i n  f i v e  
as thmat ic  p a t i e n t k  (aged 7  t o  11 y )  who rece ived e a u i v a l e n t  doses 
o f  e i t h e r  TheoDur t a b l e t s  (TO) o r  Somophyllin-CRT capsules (S) ,  
g iven  every 12 h,  d u r i n g  1  week and t h e  a l t e r n a t e  p r e p a r a t i o n  
d u r i n g  t h e  nex t .  P a t i e n t s  remained on TD and S f o r  s i x  days, a f -  
t e r  which b lood was ob ta ined a t  1  min pre-dose and a t  1, 2,, 3, 6, 
9  and 12 h  post-dose f o r  two consecut ive dos ing  i n t e r v a l s .  Sera 
were analyzed i n  d u p l i c a t e  f o r  T  by an enzyme immunoassay method. 

STCmax-mi n  (ma/ l )  AUC(mg.h/l ) Tmax(h pos t-dose) 
Day N i g h t  Day N i g h t  Day N i g h t  

S  14.826.9 10.2k4.2 190k43 164t35 2 .6+0.5**6 .6+1.3  
TD 8.222.5 6 .9 t3 .2  160230 * 134k25t 3.822.0 * 10.8k1.6 t t  

Day/Ni gh t  : *P<0.02; **P<O .005 S/TD: tP<0.05 ; trP<O ,005 
D i f fe rences  o f  maximum and minimum serum T concent ra t ions  
(STCmax-min) ; areas under c o n c e n t r a t i o n l t i m e  curves (AUC) ; and 
t imes t o  maximum concent ra t ions  (Tmax) were determined f o r  TD 
and S d u r i n g  each dosing i n t e r v a l .  Al though i n  a l l  p a t i e n t s  TD 
prov ided f o r  l e s s  STC f l u c t u a t i o n  a t  n i g h t ,  S  i s  b e t t e r  absorbed 
than TO d u r i n g  the  n i g h t .  Tmax f o r  TD occurs v,ery l a t e  i n  t h e  
n i g h t  dosing i n t e r v a l  . These p r e l  im inary  r e s u l t s  i n d i c a t e  t h a t  
a  c i r c a d i a n  v a r i a t i o n  o f  T  pharmacokinet ics e x i s t s  and t h a t  t h e  
c h a r a c t e r i s t i c s  o f  t h i s  v a r i a t i o n  are  d i f f e r e n t  f o r  S  and TD. 

PFOSPECPTVE ANALYSIS OF HEAHP RATE AND BEAlXING 1849 PATERNS IN I N F ~  S U ~ I N G  TO SIDS AM) ni 
C3iTFOLS. David Gordon, eavid G. Southall, Dorothy 

Kelly, Pdr iw Wilson, Solange Akselrcd, Jean Rich-, 
Kenet, Robert Kenet, David Carl , Richard J. Cohen ad Dsnlel 
C. Shmon,  Pediatric Puhnary%ni t ,  Children's service- 
Boston, MA. 

In  studies of b&ies a t  high r i sk  for  S I E  (nex-SIDS and 
sibl ings) ,  we have identified m n g  s m  who died excess periodic 
breathing (PB) excess variabil i ty (vsr) of respiratory frequency 
( f )  ud i n c r w e d  osci l lat ion of he& ra te  (FIR), a t  4-7 cycles 
per rnin., (low frequency pe&-LET) . The present stwiy was 
planned t o  t e s t  the hrpothesis t h a t  i n  zn unselected prospect- 
ively studied ppulat ion,  these s m  variables might discriminate 
SILE fran controls. From 6914 term infsnts ,  we selected 24 hour 
pnemcgrams performed a t  6 weeks on 11 SILE and 1 0 1  randm con- 
trols. One SILE had one nex-SILE spell .  Casettes were coded 
for  blind amlysis .  Fran dzta recorded between 12MN and 6AM we 
transcribed ECG and respiratory signals onto hxd copy for  visual 
inspection and we transferred these signals during a l l  5 min 
epochs of quiet  breathing (Q) onto EM tape for  spectral  analysis. 
W e  inspected hard copies for  PB and apnea 210s. Spectral analy- 
sis identif ied f and var, HR ad vsr ad p e r  a t  f (resp. sinus 
& y t h i a )  and a t  the LFP. We rmk ordered results  to t e s t  
hrpothesis 1) tha t  .t ud 2) tha t  a b n o m l  s p e d r a l  vs r  were 
markers for  SILE. We perform3 cluster  analysis on each dae  s e t  
The ccde wzs then broken; neither hypothesis was correct. These 
results  neither s u p p r t  nor negate the apnea hypothesis of SIDS. 

P e d i a t r i c s ,  Rochester, NY 14642 

Membrane phospho l ip id  m e t h y l a t i o n  has been imp1 i c a t e d  i n  mem- 
brane r e c e p t o r  s i g n a l  t ransmiss ion  and c e l l  s e c r e t i o n .  I n  t h e  
type  I I pneumcyte,  beta-adrenergic c e l l  membrane receptors  a r e  
impor tan t  i n  i n i t i a t i n g  s e c r e t i o n  o f  pulmonary s u r f a c t a n t .  We 
s t u d i e d  membrane methy l t rans ferase a c t i v i t y  i n  type  I 1  pneumo- 
cy tes .  Type I 1  pneumocytes were p u r i f i e d  t o  near homogeneity 
f rom a d u l t  r a b b i t  l u n g  and c u l t u r e d  a t  a  d e n s i t y  o f  3  x l o 6  
c e l l s  p e r  c u l t u r e  w e l l .  C e l l s  were grown i n  Eagle MEM w i t h  10% 
FCS. 3H-1-methionine was u t i l i z e d  as t h e  methyl donor. Phos- 
p h o l i p i d  m e t h y l a t i o n  was s t i m u l a t e d  by t e r b u t a l i n e  and i s u p r e l ,  
bo th  p o t e n t  beta-adrenergic agon is ts ,  and i n h i b i t e d  by t h e  beta- 
adrenerg ic  agent p ropano lo l .  M e t h y l a t i o n  was a l s o  i n h i b i t e d  by 
3-deazoadenosine, a  p o t e n t  methy l t rans ferase i n h i b i t o r .  For 
e v a l u a t i o n  o f  s u r f a c t a n t  secre t ion ,  3 ~ - c h o l i n e  C1 was added t o  
c u l t u r e s .  S u r f a c t a n t  s e c r e t i o n  was s t i m u l a t e d  by t e r b u t a l i n e .  
3-deazoadenosine i n h i b i t e d  s u r f a c t a n t  s e c r e t i o n  i n  response t o  a  
beta-adrenergic s t imu lus .  Thus, membrane phospho l ip id  methyla- 
t i o n  p lays  a  necessary r o l e  i n  s u r f a c t a n t  s e c r e t i o n  i n  t h e  type  
I 1  pneumocyte. 

A  COMPARISON OF DIFFERENT METHODS TO ISOLATE GOBLET 1851 CELLS. James M. Sherman, Thomas U. Carr ,  U n i v e r s i t y  
o f  South F l o r i d a ,  Tampa, F l o r i d a .  

Three d i f f e r e n t  methods o f  enzymatic t rea tment  were compared 
t o  determine t h e  optimum method t o  i s o l a t e  g o b l e t  c e l l s .  For 
each method, t racheas were exc ised from a d u l t  mongrel ca ts ,  
trimmed o f  excess t i s s u e  and c u t  i n t o  segments. Thermolysin 
Method (TH): Tracheal r i n g s  were a g i t a t e d  i n  a  s o l u t i o n  o f  60 
u/ml Thermolysin i n  PBS. A f t e r  each o f  5  a g i t a t i o n  per iods ,  
the  c e l l  suspension was c e n t r i f u g e d  i n t o  a  10-6 M EDTA s o l u t i o n .  
The c e l l  p e l l e t  was washed, p i p e t t e d  x  10, and separated on a  
45% P e r c o l l  g r a d i e n t  formed a t  20,000 xg f o r  25 min. Pronase 
Method (PR): Tracheal segments were incubated i n  .5% Pronase 
(Type B:45,000 PUK/gm) and .l% BSA i n  media 1-9 f o r  55 min. The 
sur face  e p i t h e l i u m  was removed by p i p e t t e  and g e n t l e  scraping. 
The c e l l  p e l l e t  was washed and separated as descr ibed above. 
E las tase  Method (EL): Tracheal segments were incubated i n  20 mM 
EOTA i n  Ca, Mg f r e e  EBSS f o r  If hours a f t e r  which the  sur face  
e p i t h e l i u m  was removed. The e p i  the1 ium was incubated i n  
E las tase  40 u/ml i n  EBSS f o r  30 min. The c e l l  p e l l e t  was then 
incubated i n  DNAase 20,000 u/ml f o r  1  hour and then separated on 
the  P e r c o l l  g r a d i e n t .  TH y i e l d e d  no g o b l e t  c e l l s  which excluded 
t rypan b l u e  o r  appeared i n t a c t  by e l e c t r o n  microscopy. PR 
y i e l d e d  2  x  l o 6  c e l l s  per  t rachea o f  which 10% were g o b l e t  c e l l s  
w i t h  e x c e l l e n t  v i a b i l i t y  and i n t a c t  u l t r a s t r u c t u r e .  EL y i e l d e d  
3.3 x  105 heal t h y  appear ing g o b l e t  c e l l s / t r a c h e a  w i t h  v i r t u a l l y  
no contaminat ion  by o t h e r  t rachea l  c e l l  types. EL appears t o  be 
s u p e r i o r  t o  PR o r  TH as a  method t o  i s o l a t e  c a t  t rachea l  
g o b l e t  c e l l s .  
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