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830 CASES. Enrique M. Ost rea ,  J r . ,  Cleofe J. Chavez, 

Wayne S t a t e  Univers i ty  and Hutzel Hospi ta l ,  department of Pedia t -  
r i c s ,  D e t r o i t ,  Michigan 

This  s tudv shows t h a t  bes ides  neonata l  withdrawal.  t h e r e  a r e  
o t h e r  importhnt complicat ions  du r in  pregnanc and pos tna t a l  per%- 
od t h a t  we should be aware of when % e a l i n  wirh t h e  pregnant drug 
a d d i c t  This  s tud  is based on a  review of 830 cases  cover ing t h e  
oeriod'from 1972-q6. 

19% were vrematuTe and 16%-were SGA. 
The n o s t n a t a l  oroblems t h a t  occurred (excludinn withdrawal) 

were: \aundice  (14%). i n f e c t i o n  (11%). a s p i r a t i o 6  ( including 

--. . -. .-- -----, ~ 

~ & A F l i i - ~ ~ ( l )  The l i f e s t  l e  of t h e  pregnant add ic t  p r e d i s  o ses  
he r  i n fan  o  a  $1 h incidence of i n f e c t i o n  a r t i c u l a r 1  

wnerea l  d i sease .  r25 t h e  hsnh incidence of meconium3sFained flu12 
and low Apgar s c o r e i n  t h e  I n f a n t  i n d i c a t e  t h a t  f e t a l  withdrawal 
l ead ing  t o  asphyxia i s  a  s e r ious  and not  an uncommon complication 
dur ing t h e  r e n a t a l  per iod (3) p o s t n a t a l l y ,  d e s p i t e  t h e  high in- 
c idence of Pow b i r t h  weigh; and rematur i ty  t h e  a s p i r a t i o n  syn- 
dromes, p a r t i c u l a r l y  meconium ssp!rat ion co&t i t u t e  t h e  major 
pulmonary problem and s leading cause o t  death  i n  t h e  in fan t .  

AGE-DEPENDENT CHANGES I N  BETA-ADRENERGIC RECEPTOR 286 ACTIVITY OF RABBIT MYOCARDIUM. Myung K. Park. Richard 
M. Zakheim, and Nama Beck. Univ. of Tx. Healt- 

Ctr . .  Depts., Ped., Phannacol. ,  and Med., San Antonio, Tx. 
Myocardial response t o  beta-adrenergic s t imu la t ion ,  i soprote-  

renol( IS0) .  was evaluated i n  1  day, 1  week. 1  month and 4  months 
o ld  r a b b i t s  by measuring maximal developed tension(MDT), ED50 
and c y c l i c  AMP(cAMP) production. I s o l a t e d  e l e c t r i c a l l y  s t imu la t ed  
(21sec) a t r i a l  s t r i p s  were s tud ied .  The r a t i o  of MDT t o  IS0 and 
CaClz(Ca) increased p rog res s ive ly  wi th  age: 45.3 f 2.7%, 61.1 f 
2.6X, 70.1 * 2.3%. and 89.1 f 1.5% (p<0 .05 ) .  This  ISOICa r a t i o  
normalizes t h e  da t a  f o r  t h e  inc rease  i n  muscle mass wi th  age. 
ED50 va lues  f o r  Ca were t h e  same f o r  t h e  4 age groups. ED50 f o r  
IS0 progress ively  decreased from 1 day t o  1  month of age: 74.3 f 
13.1, 31.9 t 9.2, 5.5 t 0.8, x 10-9M ( p < 0 . 0 5 ) ,  but t h e r e  was no 
d i f f e r e n c e  between 1  month and 4 months o ld  (5.6 f 0.8, x  10-9M) 
groups. These f ind ings  i n d i c a t e  t h a t  newborn myocardium has  a  
decreased s e n s i t i v i t y  t o  IS0 and a  r e l a t i v e l y  l e s s  MDT t o  IS0 a s  
wel l .  The mechanism of t h i s  decreased responsiveness  t o  IS0 was 
evaluated by measuring CAMP production i n  response t o  ISO. Myo- 
c a r d i a l  s l i c e s  were incubated f o r  5  min i n  Krebs-Ringer's bu f fe r  
wi thlwi thout  10-6t4 ISO. In  c o n t r a s t  t o  t h e  decreased t ens ion  
response shown above t h e r e  was a  g r e a t e r  i nc rease  i n  CAMP produc- 
t i o n  i n  newborn than a d u l t  myocardium: A1O.O t 0.08, A5.3 f 0.09, 
01.2 f 0.2, and A1.7 f 0.3 pmollmg t i s s u e  ( p <  0.05). These f ind-  
i ngs  suggest  t h a t  t h e  d i f f e r e n c e  i n  responsiveness  t o  IS0 of new- 
born and a d u l t  myocardium i s ' i n  t h e  s t e p ( s )  d i s t a l  t o  CAMP pro- 
duct ion and proximal t o  Cs-contract i le  element i n t e rac t ion .  
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Wa e S t a  e  n ive r  i t y  nd H t z e l  H i t a l .  Departments of Pedi- 8, R. Parka. J. E. Rawson, and B, H, Douglas 
a t n c s  and o!stetrfcs, BetroYt , ~ i c R f E a n  (Spon. by B. Batson). Departments of P e d i a t r i c s  and Medicine. 

A knowled e  of t h e  d i s t r i b u t i o n  of morphine i n  t h e  f e t a l  tis- Univers i ty  of Mis s i s s ipp i  Medical Center.  Jackson. 
sues  ma l ea% t o  an u  d e r s t  nd ng of s me of t h e  c l i n i c  1 ch r- 
gc t e r i sYics  of t h e  &?apt of 

$rug ~ f g e n e I e F ~ : g r o l l p ~ ~ ~ i .  - 
Indomethacin, a  non-specific prostaglandin  syn thes i s  

a s s  ve  n a r c o t i c  ad c t  on was n  uc d  i n h i b i t o r ,  has  been advocated f o r  use  i n  a  v a r i e t y  of a r e a s  
nant  Rhesus monkeys by I M  i n j e c t i o n  of 30-50 mgs morphine TPD Po 
f h e  modher a t  t h e  including o b s t e t r i c s .  It r ap id ly  c ros ses  t h e  placenta  and 

s c r f # Y t  si%5' O f  p r e ~ f ? ~ ~ * t ~ ~ d f f ! ~ ~ ~ ~ ~  i?gzn!e- s i g n i f i c a n t  concentra t ions  occur i n  f e t a l  blood and amniot ic  w%Enel;:3 For mori Pni  coktE%e T s sues  were s m sr y ssssp 
ed on 3  human i n f a n t s  f3-5 days o ld )  who died and were born t o  f l u i d .  The present  s tudy was designed t o  determine t h e  
drug dependent mothers. e f f e c t s  of indomethacin on near-term f e t u s e s  of mongrel dogs. 

RESULTS. The mean mor hine  content  (ugs morphinelgm t i s s u e )  i n  Fetuses  removed by Caesar ian s e c t i o n  ( fol lowing maternal  
&ey and human t i s s u e s  were: admin i s t r a t ion  of 1 mglkglday indomethacin f o r  7  days p r i o r  t o  

an t i c ipa t ed  de l ive ry )  were f u l l y  developed but  nonviable. Some 
INTERPRETATION: The higher  l e v e l  RGAN 
o mor ne  measured i n  t h e  tis- 

p lacen ta l  s epa ra t ion  was found on Caesar ian sec t ion ,  and t h i s  
s t e s  ofh:he f e t a l  monke is prob- ::T!z:&m was t h e  major g ros s  abnormality observed. In-utero c losu re  
ab ly  due t o  t h e  h i  her  Base of  
morphine c o n s i s t e n t l y  given t o  1E:Zt:~:e 

of t h e  ductus  a r t e r i o s u s  was considered a  poss ib l e  cause of 

its mother. A phylo e n e t i c  domi- death  but  au tops i e s  of t he  animals f a i l e d  t o  confirm t h i s .  
nance du r ing  f e t a l  f i f e  of t h e  I%t%y The d u c t i  of t he  f e t u s e s  were found t o  be e i t h e r  of t he  same 
c e r e  ellum and b ra in  tem over t h e  i v e r  
cere i rum is sugges e l  by t h e  high ung c a l i b e r  a s  t h e  pulmonary a r t e r y  o r  on ly  p a r t i a l l y  c o n s t r i c t e d  
e  c o n c e n t r a t i  of 
t i e s e  o r  ens .  9Ee si~XPE%tin sUfCeiE -0- ( t o  t he  ex ten t  t h a t  t h e  lumen was approximately one-half t h a t  
amount o! i n e  i n  t h e  lungs  Sfomach 

28.4 9.6 of t h e  pulmonary a r t e r y ) .  The lungs had the  appearance of 
and l i v e r  ??%! may favor  a  drug ?;:a  normal unborn lungs. Since s igns  of obvious maternal 
induced enzyme maturat ion i n  t h e s  hymus 
organs  and p o s s i b l  ex l a i n  t h e  lower incidence of RDS and jaun- complicat ions  were absent ,  it is  probable t h a t  f e t a l  demise 
d i c e  i n  t h e  IDDM. The R i  h  morphine concentra t ion i n  t h e  c o ~ e n t s  was the  r e s u l t  of t h e  admin i s t r a t ion  of t h e  indomethacin. 
of t h e  stomach and i n t e s t i n e s  of t h e  f e t a l  monkey provides  a  pos- 
s i b l e  endogenous source  of morphine t o  t h e  f e t u s  and a  l i k e l y  

Autopsy f ind ings  demonstrated t h a t  in-utero  c losu re  of t h e  
safeguard aga ins t  f e t a l  withdrawal.  The high l e v e l  of morphine i n  ductus  a r t e r i o s u s  was l i k e l y  not t he  r e spons ib l e  f a c t o r .  
t h e  thymus, sp l een  and hea r t  remain unexplained. 
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GROWH FAILURE: STATISTICS APPLIED TO MEDICAL 5 THERAPY. Harry Os t r e r ,  Madeleine D.  Harbison. John. 
Crawford, Harvard Medical School, Massachusetts 

Hosp i t a l ,  Chi ldren 's  Service ,  Boston. 
To minimize r u b j e c t i v e  b i a s  and t o  shor ten c o n t r o l  and t r i a l -  

t rea tment  pe r iods ,  e s p e c i a l l y  when us ing hazardous o r  s ca rce  med- 
i c a t i o n s ,  we app l i ed  s t a t i s t i c a l  methods t o  eva lua t e  t h e  i n f l u -  
ence of t rea tment  upon t h e  growth r a t e s  of c h i l d r e n  with growth 
d i s tu rbances .  U t i l i z a t i o n  was encouraged by programming tech-  
n iques  f o r  a  desk-top c a l c u l a t o r  and demonstrating u s e s  with s ix  
ques t ions .  The program assumes l i n e a r i t y  of d a t a  and r equ i r e s  
groups of paired v a r i a b l e s ,  i . e .  age  and he igh t .  Sect ion 1 de-  
s c r i b e s  growth s t a t i s t i c a l l y :  1. By my measurements, what is  t h e  
c h i l d ' s  growth r a t e ?  ( l i n e a r  r eg res s ion  and c o r r e l a t i o n )  2. What 
is my average e r r o r  when measuring t h i s  c h i l d ?  (s tandard e r r o r  
of measurement) 3 .  How can I know when I  have s u f f i c i e n t  measure- 
ments t o  permit a  t he rapeu t i c  change? (F- tes t  f o r  r eg re s s ion )  
4. What do I  u se  t o  compare t h i s  c h i l d ' s  growth t o  "normal" 
growth? ( t  t e s t  f o r  conf idence l i m i t s  of s lope ) .  Sect ion 2  can- 
pa re s  growth pe r iods  s t a t i s t i c a l l y :  1 .  Are growth pe r iods  1  and 
2  d i f f e r e n t ?  (1 inear  covar iance f o r  comparison of s lopes ) .  2. If  
d i f f e r e n t .  how do they d i f f e r ?  ( l i n e a r  covar iance d i sc r imina te s  
change in  r a t e  from p a r a l l e l i m  due t o  d i f f e r e n r e  in  measurement 
techniques  o r  non-consecut ive  per iods) .  The program can a l s o  be 
used t o  f a c i l i t a t e  eva lua t ion ,  r e t r o s p e c t i v e  o r  proapect ive .  of 
s wide v a r i e t y  of i n f luences  on l i n e a r  func t ions  ranging from 
pharmacokinet i c s  t o  a p p l i c a t i o n s  in behavioral  s r  i en re ,  e.& 
canpar ison of teaching techniques  on r a t e s  o f  l ea rn ing .  

DECREASED HYPOXIC. HYPEROXIC AND BRADYCARDIC EPISODES 288 AS RESPONSES OF NEONATES TO THEOPHYLLINE. Joyce L. 
Peabody, Al len L. Neese, J e r o l d  F. Lucey, A l i s t a i r  

G.S. P h i l i p  and Les t e r  F. Soyka, Univers i ty  of Vermont College of 
Medicine, Depts. of P e d i a t r i c s  and Pharmacology, Burl ington,  V t .  

Transcutaneous PO2 (tcP02) is  a  new approach t o  t h e  eva lua t ion  
of drug e f f e c t s .  We inves t iga t ed  the  e f f e c t  of theophyl l ine  on 
4 prematures (1130-1720 g) wi th  apnea. TcP02, hea r t  r a t e  (beat- 
to-beat) and tho rac i c  impedance were cont inuously  monitored dur- 
i ng  each of t h r e e  4-hour s tudy per iods;  12 h r  before  T. 12 h r  
a f t e r  i n i t i a t i o n  of T, (administered a s  aminophylline. 8  mglkg 
per  rectum q 12 h r  x  2. 4  mg/kg q 12 h r  x  1-4 d)  and 24-58 h r  
a f t e r  d iscont inuing.  Plasma l e v e l s  were measured by a  radio- 
i~munoassay developed i n  our  lab .  Polygraphic recordings  were 
analyzed wi thout  knowledge of t rea tment .  

Treat -  Plasma T II apneic  tCPO2 dura t ion  (sec)  I/ Episodes 
men t uu/ml S p e l l s  < 40 Torr  >90 Torr HR 4 100 

None -- 115 3138 4356 4  7  
T 12.58 2 2.3 26 190 1495 10 

PostT 5.6 2 3.3 38 1003 2393 1 3  

In  each case  du r ing  T, ca rd io re sp i r s to ry  p a t t e r n s  were a l t e r e d ,  
wi th  more r egu la r  r e s p i r a t i o n s .  spneic  s p e l l s  were reduced, PO2 
was s t a b i l i z e d  r e s u l t i n g  i n  l e s s  hypoxia and hyperoxia and t h e  
number of bradycardic  episodes  decreased. These b e n e f i c i a l  
e f f e c t s  r eve r t ed  upon ces sa t ion  of shor t - term therapy. 
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