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278 Tmmanuela R. Moss, Michael Runold, I n  r i d  Oahlin 
Y u j i  amamoto, e r t i  . r e  o m, b ~ ; d  
Hugo :agercrant:. U:iler:i t;ho: ~ e d s c i e n c e  
Center a t  Dal las,  Department o f  Ped ia t r i cs ,  Dal las,  

Texas; Karol inska l n s t i t u t e t ,  Nobel I n s t i t u t e  f o r  Neurophysiology 
and Departments o f  Ped ia t r i cs  and Pharmacology, Stockholm, 
Sweden; Un ive rs i t y  o f  Uppsala. Department o f  Pharmacology, 
Uppsala, Sweden. 

Breathing response t o  12 and 6% D i n  N ( i n  isocapnia) was 
measured i n  1-5 and 19-25 day o l d  acPte, agesthetized p i g l e t s  
before and a f t e r  3 mg/kg i .v. naltrexone. The degree o f  
i n t e r a c t i o n  between the anesthet ic  and naltrexone was assessed. 
At  the end o f  each hypoxic t r i a l ,  a r t e r i a l  blood was sampled6 
f~ r~measurements  o f  pH and gas tensions, (Met)enkephalin-Arg - 
Phe , adenosine, noradrenal ine and adrenal ine. Results show 
tha t ,  as compared t o  o lder  animals, young p i g l e t s  (1) have 
greater  degree o f  v e n t i l a t o r y  depression i n  response t o  
increasing sever i t y  o f  hypoxia; (2 )  have greater  v e n t i l a t o r y  
responses w i t h  naltrexone than w i thou t  the drug, and (3 )  
demonstrate amel iorat ion o r  reversal  o f  the b iphasic  hypoxic 
response w i t h  naltrexone. Furthermore, enkephalin, adenosine, 
noradrenal i n e  and adrenal ine tend t o  increase dur ing hypoxia i n  
the younger animals. We conclude tha t ,  wh i le  the cen t ra l  r o l e  
o f  catecholamines i n  r e s p i r a t i o n  i s  uncer ta in  a t  present, t h i s  
study provides f u r t h e r  evidence f o r  the poss ib le  r o l e  o f  op io id  
peptides and adenosine i n  e a r l y  postnata l  hypoxic depression. 
(Supported i n  p a r t  by the Swedish Medical Research Council and 
by NIH grant  HL36939 (IRM)). 

REDUCED TRANSFER OF CALCIUM ACROSS THE I N  SITU PERFUS- 
ED PLACENTAE OF INTRAUTERINE GROWTH RXTEEED (IUGR) 
RAT FETUSES. Zu l f  Mu ha l ,  Richardus Ross 6 Reginald C. 0279 T ' f .  U. C d c i n c i n n a t i ,  OH. 

Neonatal r i c k e t s  has beenassociatedwithIUGRsecond- 
ary t o  condi t ions o f  reducedutero-placentalblood f l ow  

dur ing pregnancy, e.g., toxemia. There are no s tudies o f  calcium 
t ranspor t  i n  IUGR. To tes t  the hypothesis tha t  chronic  reduct ion i n  
utero-p lacenta lb lood f low impairs materno-fetal calcium t rans fe r ,  
p lacen ta l  calcium t ransfer  was studied us ing an i n  s i t u  p lacen ta l  
per fus ion technique (Hughal e t  a l ,  1986, J Physio l  377, 5 P) i n  
r a t s  where IUGR was induced by b i l a t e r a l  u t e r i n e  a r t e r y  l i g a t i o n  on 
day 17 o f  gestat ion,  & i n  c o n t r o l  animals. On day 20 o f  ges ta t ion  
(term=22 days), animalswereanesthetisedwithintraperitonealsod- 
ium th iobu tabarb i to l  & f e t a l  c i r c u l a t i o n  o f  one o f  the placentas 
(P l )  was perfu&ed viaspn u m b i l i c a l  a r t e r y  cannu5  w i t h  Kreb's Ring- 
e r  so lut ion.  Ca & Cr-EDTA ( d i f f u s i o n a l  marker) were i n j e c t e d  
i n t o  the mother, & t h e i r  steady s ta te  clearance (Cl) from maternal 
c i r c u l a t i o n  to  perfusate was ca lcu lated fromsamples co l l ec ted  from 
a cannula i n  the umb i l i ca l  vein. (mean + SEM) 

IUGR (n-6T CONTROL (n=6) P 
F e t a l  weight (g) 2.3 + 0.2 4.1 5 0.2 <0.0001 
To ta l  f e t a l  Ca (mg) 5.4 + 0.4 8.5 + 0.3 <0.0001 
To&l f e t a l  Ca/f ~ t . ( m g . ~ - ' )  2.3-+ 0.1 2.1-+ 0.1 0.07 
C1 ~a(p l .min. -  mg Pi- ) 35.2 +-2.0 93.1 +-12.2 0.001 
~ l ~ ' ~ r - E ~ ~ ~ ( p l . m i n .  mg ~1") 5.6-+ 1.0 4.7-+ 0.5 0.45 
Thus, the t o t a l  f e t a l  calcium i s  reduced i n  IUGR Tetuses; the re -  
duct ion was propor t ionate to  body weight reduction. The steady 
s t a t e  materno-perfusate t rans fe r  o f  calcium, but  not  the d i f f u s - -  
i o n a l  marker, i s  markedly reduced across placenta o f  growth r e t a r -  
ded fetuses, presumablydue t o  diminished a c t i v e  p lacen ta l  t rans fe r  
o f  calcium. 

- Medicine and Physiology, Los Angeles and San 
Francisco, CA. 

Maternal diabetes i s  associated w i t h  marked increases i n  
i n s u l i n  receptor  (IR) numbers on f e t a l  t i ssue  plasma 
membranes. We examined the e f f e c t s  o f  all oxan-induced 
diabetes i n  pregnant New Zealand r a b b i t s  on IR mRNA leve ls  i n  
f e t a l  r a b b i t  l i v e r  a t  31  d. gestat ion.  

G ~ O U D  Glucose Rn IR mRNA IR /ac t in  

Control 8%3 1c.2 - 100% 5.4t0.4 
Diabet ic  340+5** 68.7 74% 5.1t0.5 

*p <0.005, **p<0.001, vs con t ro l s  
Tota l  I R  increased 4 f o l d  i n  o f f s ~ r i n a  o f  d iabe t i cs .  

Feta l  r a b b i t  l i v e r  Poly A t  RNA was' sui i jected t o  gel 
e lect rophores is ,  hyd r id i za t ion  t o  a rad io1 abel led r a t  I R  cDNA 
probe and autoradiographs analyzed by densitometry. Data were 
expressed as a percent o f  maximum i n t e n s i t y  compared t o  a 
c o n s t i t u t i v e  standard,(act in mRNA). Rat ios o f  IR t o  a c t i n  
mRNA were a lso ca lcu lated f o r  each specimen from s l o t  b l o t  
analyses. There was no change i n  IR m RNA l e v e l s  i n  f e t a l  
1 i v e r  from o f f s p r i n g  o f  d i a b e t i c  pregancieb. CONCLUSIONS: 
Increases i n  IR number i n  f e t a l  t issues o f  d iabe t i c  
pregnancies i s  no t  due t o  an increase i n  receptor  mRNA 
leve ls ,  bu t  poss ib l y  may be explained by e i t h e r p o s t -  
t r a n s c r i p t i o n a l  o r  t r a n s l a t i o n a l  changes, o r  by d i f ferences 
i n  membrane environment ( i .e . ,  f l u i d i t y )  which a l t e r s  receptor 
exposure. 

6-MRENERGIC AGONISTS AND CAMP ANALOGUES MARKEDLY 
INCREASE THE LEVELS OF SURFACTANT APOPROTEIN AN0 ITS a 2 8  1 mRNA AM) INDUCE DRAMhTIC MORPHOLOGIC CHANGES I N  HUMAN 
FETAL LUNG I N  VITRO. Jane l le  Odom, Jeanne M. Snyder, 
Vijayakumar Boqqaram and Carole R. Mendelson (Spon. 
by C.R. Rosenfeld), Cec i l  H & Ida  Green C t r  Reprod 
B i o l  Sci, UTHSCD, Dal las.  TX 75235. 

The use o f  p-adrenergic agonists f o r  treatment o f  preterm 
labor  i s  associated w i t h  a decreased incidence o f  RDS i n  prema- 
t u r e  newborns. I n  the  present study, ant ibodies and a cDNA probe 
s p e c i f i c  f o r  the major sur factant  apoprotein were used t o  evalu- 
a te  the  e f f e c t s  of Bt,cAMP and the  8-agonist, t e rbu ta l i ne ,  on the  
l e v e l s  o f  sur factant  apoprotein and i t s  mRNA i n  human f e t a l  lung 
i n  organ cu l tu re ,  us ing Western and Northern b l o t t i n g .  A marked 
st imulatory e f f e c t  o f  Bt,cAMP on the leve ls  o f  sur factant  apopro- 
t e i n  and mRNA i n  the  f e t a l  lung t i ssue  was observed w i t h i n  48 h 
o f  i t s  add i t i on  t o  the  medium. Terbuta l ine caused a dose-depen- 
dent increase i n  sur factant  apoprotein and mRNA t o  leve ls  compa- 
r a b l e  t o  those observed a f t e r  treatment w i t h  Bt,cAMP. Using l i g h t  
and e lec t ron  microscopy, we found t h a t  a f t e r  48 h incubat ion w i t h  
Bt,cAMP, a s i g n i f i c a n t l y  greater  propor t ion o f  the  duc tu la r  
ep i the l ium o f  the f e t a l  lung explants was comprised o f  type 11 
c e l l s ;  these ducts were enlarged g r e a t l y  and the i n t e r a l v e o l a r  
connective t i s s u e  reduced as compared t o  con t ro l  explants. 
Abundant secretory mater ia l  (lame1 l a r  bodies and tubu la r  myel i n )  
was observed w i t h i n  the  ducts o f  the  Bt,cAMP-treated t lssue;  
l i t t l e  secretory mater ia l  was observed i n  con t ro l  t issues.  Thus, 
catecholamines ac t ing  through B-adrenergic receptors and CAMP, 
may serve an important r o l e  i n  sur factant  apoprotein gene expres- 
s ion and i n  morphologic development o f  the  human f e t a l  lung. 

HYPEROXIA CAUSES DISEQUILIBRIUM I N  THE 
REGULATORS OF FlBRlNOLYSlS IN THE LUNG. - .  
Lance Parton, David Warburton, C. Michael Bowman, 

larence L lo d Walter Lau 0282 W ~ o n h e F ~ i u Z ~ c  B2'~-:Ez: 
Chi ldrens Hosoitai o f  L..A.. USC School o f  Medicine. - -. 

F i b r i n  deposit ion occurs i n  acute and chronic  pulmonary 
in ju ry :  i n  the alveol i-with hyal ine membrane disease (HMD); and 
i n  the in ters t i t ium-wi th chronic  inflammatory condit ions such as 
idiopathic pulmonary f ibrosis ( IPF) .  The  mechanism under l y ing  
f i b r in  deposit ion i n  the lung  is  unknown, b u t  may involve a 
d isequi l ibr ium o f  the protease-anti-protease balance i n  the 
f ibr ino ly t ic  pathway. We have isolated and par t ia l ly  
characterized a 50 kDA prote in from mult iple components of 
developing lungs-fetal bronchoalveolar lavage (BAL) ,  fetal 
pr imary t ype  II cel ls i n  cu l tu re  and fetal l ung  f ibroblasts  
(W138, IMR90) i n  cult icre-which i s  a plasminogen act ivator  
inh ib i tor  (PA11 as demonstrated b y  reverse f i b r i n  autography 
(RFAI .  We have also isolated a 57 kDA p ro te in  from these 
same sources that  is  a plasminogen act ivator  (PA).  We 
investigated the PAIPAI  balance d u r i n g  hyperox ia both i n  
v ivo- in  B A L  from newborn r a b b i t  pups  exposed to  F 0 8 5 E  ~ --in serum-free condit ioned media collektgd from 
fetal l ung  f ibroblasts  (WI-38) exposed to  oxygen concentrat ions 
from 21 to  95%. B A L  af ter  hyperox ia demonstrates a 
predominance o f  PA w i th  l i t t l e  PA1 detectable. I n  contrast ,  
fetal l ung  f ibroblasts exposed to oxygen concentrat ions fo r  24, 
48 o r  72 hours produced pr imar i ly  a PAI. We conclude that  
hyperox ia alters the balance o f  PA and PA1 i n  the lung.  We 
speculate tha t  the predominance o f  PA1 may favor  f i b r i n  
deposition i n  the in te rs t i t i t a l  component. 

CELLULAR AND IMMUNOGLOBULIN CONTENT OF NEONATAL MILK. 
Wi l l i am P i t t a r d ,  K i t t y  Geddes. Samuel Pepkowitz and 
Randal Cart. Department o f  Ped ia t r i cs ,  Medical 283 u n i v e r s i t y  o f  south caro l  ina, Charleston, South 
Carol ina. The c e l l u l a r  and immunoglobulin content o f  
neonatal breast secret ions from 12 f u l l  term in fan ts  

less than 10 days post de l i ve ry  was studied. Prec is ion p ipe t tes  
were used t o  asp i ra te  the mamnary gland secret ion d i r e c t l y  from 
the neonates cleaned n ipple/areola sk in surface. Cleaning was 
performed w i t h  s t e r i l e  cot ton and water and a i r  dr ied.  For 
measurement o f  the immunoglobulin concentrat ion, d i r e c t  innocu- 
l a t i o n  of the neonatal m i l k  i n t o  rad ia l  lmmunodiffusion p la tes .  
using the ka l i es tad  low level  IgA, IgM, and lgG k i t  was performed. 
Cel l  v i a b i l i t y  was assessed us ing the trypan b lue exclusion 
technique and the d i f f e r e n t i a l  c e l l  count was performed on a 
cytocentr i fuged preparat ion fo l l ow ing  Wrights s ta in ing .  Although 
c e l l  v i a b i l i t y  was greater  than 90 percent, fewer c e l l s  per ml 
o f  f l u i d  were found i n  neonatal m i l k  than are reported i n  mother's 
m i l k .  The predomonant c e l l  types observed were lymphocytes and 
macrophages. The inununoglobul i n  content w~as predominantly lgG 
w i t h  minimal concentrat ion o f  IgA, and no lgM detected. These 
data suggest s i m i l a r  but d i f f e r e n t  c e l l u l a r  and imunog lobu l in  
regulatory  mechanisms i n  neonatal breast secret ions as compared 
t o  mothers' m i l k  and ind ica te  a need f o r  f u r t h e r  study t o  
determine the c l i n i c a l  s ign i f i cance  o f  these observations. 
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