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CELL I'ROLIFERATIQ'4 IN lRMiW m A L  GASTROlNETINAL TMm. Pierre 
Arsenault, Daniel &nard. Gpar tmnt  dlanatanie et  de biologie 
cellulaire, Facult6 de &decine, Universite de Sherbrooke, @Qbec, 

2 1 8 Canada (Spon. by Marck R. Pleszczynski). 
Cellular kinetic data are not available for developing h m n  

gastrointestinal (GI) tract. Therefore an investigation was un- 
dertaken to establish tri t iated thymidine ('H-T~R) incorporation 

into IM and labeling indices (L1) in the epithelim (E), msenchymc (ME) and the 
rmscular (M) layers between 10 and 17 weeks' gestation. Explants of esophagus, 
s t m c h ,  snull intestine and colon were cultured in senmfree Leibovitz G15 me- 
dim a t  37'~ in 95% a i r  - 5X @ ( J .  Pediatr. Gastroenterol. Nutr. 1985; 4:893). 
'Ihe incorporation of 3 1 1 - ~ ~  into LNA was evaluated during a 6 hour period and re- 
sults expressed as DFN/pg CNA. ?he LI were established on radibautographs of 
explants cultured for 2 hours in presence of 2 pCi of 3 ~ ~ d ~  per ml of culture 
mdim. l l ~ e  incorporation of 3 ~ - ~ d ?  into the total CNA was highest at  12 weeks 
gestation in the esophagus and s t m c h  and decreased steadily over the next 4 
weeks, whilr the total IM synthesis rmined relatively constant in the m l l  
intestine and colon. tlowever, the e s t ab l i shn t  of LI showed the highest epithe- 
lial LI in the small intestine (28.8%) and colon ( l a ) ,  and the lowest in the 
esophagus (11.8%) and s t m c h  (9.4%). 'Ihis pattern remincd during developlrnt 
although Lhe 1.1 decreased (16 weeks: 9.2, 11.4, 5.2 and 5.4%, rcspectivcly). On 
the other hand the ME and M Layers 01 the s t a c h  always exhibited L1 cqa rab l e  
to that ol chcir rcspective epithelia (12 weeks: E, 9.4; ME 9.5; M, 9.3; 16 weeks 
E, 5.4; ME, 5.5; M, 5.3%). In the m l l  intestine, the LI was always highest in 
the E and lowest in the M. n l i s  pattern was acquired by the colon once the v i l l i  
had developpcd. 111e localization of the labeled cells was correlated with the 
mrphogencsis of the different tissues of the GI tract. This study provides for 
the first. ti%, basic data on cell proliferation in fetal GI tract,  and indicates 
that explant culture should & useful For the study of the rcgularors of cell 
proliferation during l imn developrmt. 

DECREASED LYMPHOCYTIC BETA ADRENO- 
RECEPTOR BINDING CAPACITY IN APNEA OF 
INFANCY. David Bader  S Buckle  TG Keens  a n d  2 19 D Warbur ton,  ~evelopme;lt&iology Research 
C e n t e r ,  Ch i ld r ens  H o s ~ i t a l  of L.A..  USC School of 
Med.,  L.A.,  C.A. 

High catecholamine levels can  inhibi t  r e sp i r a to ry  d r ive .  
I n f an t s  with idiopathic apnea  of infancy (AOI)  have  e levated  
c i rcula t ing catecholamine levels.  The re fo re  we hypo thes i ze  t h a t  
i n f an t s  with AOI may h a v e  dec rea sed  ad reno - r ecep to r  b inding 
capac i ty ,  d i f f e r en t  r ecep to r  af f in i ty  o r  d i f f e r en t  r ecep to r  func-  
tion. We s tud i ed  10 i n f an t s  with AOI (mean a g e  823 months ,  2 
2SE) a n d  10 hea l t hy  con t ro l s  (mean a g e  10+3 months :NS)  in 
o r d e r  t o  measure :  ( a )  c i rcula t ing catecholamine levels ,  ( b )  
maximal b inding capaci t ies ,  (Emax)  fo r  0 r ecep to r  on  
lymphocyte ( C S I L )  a n d  fo r  a r ecep to r  on  pla te lef f5  ( B S f P l ,  ( c )  
ad reno - r ecep to r  af f in i ty  to  speci f ic  an t agon i s t  ICYP ( K D ) ,  
a n d  ( d )  Agonist-induced formation of CAMP: isoproterenol  
stimulated t o  basal CAMP concentra t ion ( I I B ) .  

Nor Epi Epi 0 Bmax 0 K aBmax a KD l l B  
( p g l m l )  ( p g l m l )  ( B S I L )  ( p h  ( B S I P )  (pm)  

AOI 733'253 415+141 507+60 28'6 167'8 2.6'0.3 1.50+0.16 
CON 285+38 280'69 904532 56210 191'7 2.1'0.3 1.51+0.17 
P < 0.01 NS < 0.01 ~ 0 . 0 5  NS NS NS 
We conclude t h a t  i n f an t s  with AOI have  dec rea sed  lymphocytic 
beta-adrenergic  b inding capac i ty ,  lower KD a n d  the re fo re  
i nc rea sed  af f in i ty .  T h e r e  was  no d i f f e r ence  in agon i s t  induced 
formation of CAMP. We specu la t e  t h a t  dec rea sed  
ad reno - r ecep to r  b inding capaci ty  a n d  increased af f in i ty  may 
play  a role in t h e  etiology of AOI. 

REDUCED NEONATAL C-REACTIVE PROTEIN RESPONSE 
Robert D. Baker (Spon. by P e t e r  Newberger) 

C-react ive  p r o t e i n  (CRP) i s  an a c u t e  phase i i v f r  

220 p r o t e i n  used c l i n i c a l l y  t o  i n d i c a t e  t h e  presence  of 
i n f e c t i o n  i n  premature and fu l l - t e rm  i n f a n t s .  I 
found neona t a l  r a b b i t s  respond much l e s s  v igo rous ly  

t o  a CRP s t imu lus  (IN i n j e c t i o n  of t u rpen t ine )  than do a d u l t  
r a b b i t s .  Sera  from s t imu la t ed  and c o n t r o l  animals ,  both  neona t a l  
and a d u l t ,  were dep l e t ed  of albumin and sub j ec t ed  t o  5-15% grad- 
i e n t  SDS-PAGE under reducing cond i t i ons .  Equal amounts of t o t a l  
p ro t e in  were loaded in  each l ane .  Gels were s t a i n e d  wi th  
Coomassie b lue .  I n  a d u l t  s t imu la t ed  serum t h e r e  was a prominent 
band a t  about 23,000 d a l t o n s ,  t h e  publ ished molecular weight of 
reduced CRP. This  band was absent  i n  c o n t r o l  s e r a  and f a i n t l y  
v i s i b l e  i n  t h e  l a n e  corresponding t o  neona t a l  s t imu la t ed  serum. 
To f u r t h e r  demonst ra te  a diminished CRP response  i n  neona t a l  
r a b b i t s ,  s e r a  were analyzed by Ouchterlony a g a i n s t  anti-CRP and 
an t i - a lpha  macrogloLulin (anti-A2M). A vigorous  a d u l t  s t imu la t ed  2 
serum CRP response  was found. However only  t r a c e  amounts of CRP 
were de t ec t ed  i n  neona t a l  s t imu la t ed  serum and no CRP was 
de t ec t ed  by t h i s  method i n  e i t h e r  neonata l  o r  a d u l t  c o n t r o l  s e r a .  
I n  c o n t r a s t ,  a l l  f ou r  types  of s e r a  demonstrated s t rong  precip-  
i t i n  l i n e s  w i th  anti-A2M. The observed reduced CRP l e v e l s  were 
no t  due t o  a s h i f t  i n  response  t ime o r  dose-response phenomenon. 
Maximal CRP response  f o r  neonates  and a d u l t s  was found t o  be a t  
72 hours.  Dose response  experiments demonstrated a maximum 
response  a t  0.58 mllkg f o r  neonates  and 0.45 mllkg f o r  a d u l t  
r a b b i t s .  Development of t h e  CRP response  i n  human neonates  is  no t  
known, however t h e s e  s t u d i e s  suggest  t h a t  developmental s t a g e  
may be a f a c t o r  i n  i n t e r p r e t i n g  CRP l e v e l s  i n  neonates .  

SURFACTANT SYNTHESIS I N  ISOLATED LUNG CELLS. Philip 
L Ba l l a rd ,  Helen G L i l e y ,  Linda W Gonzales,  Robert 
Ertsey, Samuel Hawgood, Dept Peds and Cardiovasc Res 
I n s t ,  Univ C a l i f  San Francisco,  Dept Peds, Mt Zion 0 2 2  1 Hosp, San Francisco,  CA. 

Explant c u l t u r e  and hormone t r ea tmen t  i n c r e a s e  
s y n t h e s i s  of s a t u r a t e d  phosphat idylchol ine  (PC) and s u r f a c t a n t  
apoprote in  SP 28-36 i n  f e t a l  type  I1 c e l l s .  We asked whether 
t h e s e  e f f e c t s  were mainta ined dur ing c e l l  monolayer c u l t u r e .  Hu- 
man f e t a l  lung (18-22 wk g e s t a t i o n )  was cu l tu r ed  a s  exp l an t s  f o r  
5 d wi th  10  nM dexamethasone p lu s  2 nM Tg; then type  I1 c e l l s  
(85% pure) o r  mixed c e l l s  (54% type 11) were prepared and main- 
t a ined  a s  monolayers i n  MEM+10% f e t a l  c a l f  serum f o r  1-5 d .  

S a t u r a t i o n  (%) 34.9+ 3.2 25 .6+  2.6 < .05 
Aceta te- tPC (nmollmg DNA14 h )  1 6 . l f  1.1 7 . 1 +  2.4 <.05 

Sa tu ra t i on  (%) 37.5f  2.4 26.42 2.7 < .05 
SP 28-36 (pglmg DNA) 1 . 8 +  0 .4  0 . 1  < . a5  
During c u l t u r e  t he  d i s t r i b u t i o n  of a c e t a t e  changed (dec rea se  i n t o  
PC and l y s o  PC and i n c r e a s e  i n t o  most o t h e r  phosphol ip ids)  and 
t h e  number of l a m e l l a r  bodies i n  type  I1 c e l l s  decreased progres- 
s i v e l y .  The changes were s i m i l a r  i n  type  I1 and mixed c e l l  popu- 
l a t i o n s  and were no t  prevented by the  presence  of T j  p l u s  dexa- 
methasone. I n  f i b r o b l a s t s  (87% pure)  cho l ine  i nco rpo ra t i on  in-  
creased from d 1 t o  d 5 (17 .1+  6 . 1  t o  39.3f  7.7 nmol/mg DNA14 h) 
wi th  no change i n  s a t u r a t i o n  (25.5 ? 0.8  t o  22.6 2 2.5%) c o n s i s t e n t  
w i th  membrane PC s y n t h e s i s .  We conclude t h a t  s y n t h e s i s  of both  
l i p i d s  and p r o t e i n  of s u r f a c t a n t  r ap id ly  ceases  ( d e d i f f e r e n t i a -  
t i o n )  when f e t a l  typc  I1 c e l l s  a r e  cu l tu r ed  a s  monolayers. 

ETHANOL I N D U C E D  DEPRESSION OF DNA SYNTHESIS I N  
ASTROCYTES. W .  Thomas Bass and Joseph J .  Volpe. 
Washington unive-~chool of  ~ e d i c i n c  S t .  Louis 

0222  Chi I d r e n ' s  Hospi t a l  , Departments of  P e d i a t r i c s ,  
Neurology, Biological  Chemistry, S t .  Louis,  MO. 

The p r inc ipa l  neuropathological  abnormality in 
f e t a l  alcohol syndrome i s  a d i so rde r  of  neuronal migra t ion.  This  
developmental process  i s  d i r e c t e d  by r ad i a l  g l i a l  ( a s t r o c y t i c )  
c e l l s .  One po t en t i a l  d e l e t e r i o u s  e f f e c t  of  e thanol  on t he se  
c e l l s  i s  an i n h i b i t i o n  of  p r o l i f e r a t i o n .  To address  t h i s  pos s i -  
b i l i t y  we u t i l i z e d  primary c u l t u r e s  of  d i s s o c i a t e d  neonatal r a t  
b r a in ,  which we and o t h e r s  have shown t o  c o n s i s t  of  >90% a s t r o -  
cy t e s .  Cel I pro1 i f e r a t i o n  was assessed by measurement of  DNA 
syn thes i s  (from [ 3 ~ ] t h y m i d i n e )  and p ro t e in  depos i t i on .  The e f f e c t  
of e t h a n o l ,  added on day 3 ( t h e  time of  f i r s t  c e l l  a t t a chmen t ) ,  
on DNA syn thes i s  on day 7, the time o f  peak c e l l  p r o l i f e r a t i o n  in 
control  c e l l s ,  and on p ro t e in  depos i t i on  on day 10 i s  shown in 
t he  Table ,  a s  percent  o f  c o n t r o l .  The a c t i v i t y  of glutamine syn- 
t h e t a s e  (an a s t r o c y t e  s p e c l f i c  enzyme) on day I8  i s  a l s o  shown. 

mM Ethanol : 8.6 17.2 86 172 
D N A  s y n t h e s i s  1 100 2 I % ' (  8 0 +  2 % 1  72 + 1 % [  54 f 2% 
Total p ro t e in  1 I00 5 1% 1 94 + 2% 1 81 + 3% 1 66 + 6% 

[Glutamine syn the t a se  a c t i v i t y  1 77 + 1% ( 49 +>% I 
The r e l a t i v e  s p e c i f i c i t y  of  t he  e f f e c t  of e thanol  was shown by 
demonstrating no comparable e f f e c t  on glycoprote in  syn thes i s  
(from [3H]mannose) o r  on s t e r o l  syn thes i s  (from [1'+C]acetate).  
The da t a  thus show a s i g n i f i c a n t  decrease  i c  D N A  syn thes i s  in 
developing a s t r o c y t e s  a t  concen t r a t i ons  of e thanol  observable  
w i th in  t he  range of  human in tox i ca t i on  ( 1 0 - 4 0 ~ ~ ) .  (NIH-HD-07464) 

EFFECTS OF IIYDROCORTISONE ON IIUMAN FOETAL KIDNEY IN 
SERUM-FRCE ORGAN CULTURE. L ne Ber t rand,  Normand -/-223 *. (Spon. by Mar& R.- P ieszczynski) .  Dipartement 
d'anatomie e t  de b io log i e  c e l l u l a i r e ,  Facul t6  de mCde- 
c i n e ,  UniversitC de Sherbrooke, QuCbec, Canada. 

The inf luence  of  hydrocor t i sone (IIC) on the  s- 
t r o  matura t ion of human f o e t a l  kidney was s tud i ed .  Following le- - 
gal t he rapeu t i c  abo r t i ons ,  exp l an t s  (2 x 2 mm) of renal  c o r t e x  
from foe tuse s  aged 12-18 weeks, were placed on a l ens  paper cove- 
r i ng  a s t a i n l e s s  s t e e l  g r i d  l y ing  over the c e n t r a l  well  o f  a Fal- 
con c u l t u r e  d i sh .  The exp lan t s  were cu l tu r ed  fo r  2 and 5 days i n  
serum-free Leibovi tz  L-15 medium a t  37OC i n  a mixturc of 95% a i r -  
5% C02, without hormones ( c o n t r o l s )  o r  with HC a t  concen t r a t i ons  
o f  12 .5 ,  25 o r  50 ng/ml. During the  s tud i ed  pe r iod ,  the  o v e r a l l  
a r c h i t e c t u r e  of t he  renal  s t r u c t u r e s  was preserved without evi -  
dent s i gns  of nephrogenesis.  DNA syn thes i s  was measured by in- 
co rpo ra t i on  of  311-thymidine and was increased on day 5 by 80% 
with the add i t i on  of MC a t  12.5 ng/ml and by 131% with 50 ng/ml. 
The s i t e s  of 3 ~ - ~ d ~  inco rpo ra t i on  were the  same a f t e r  tlC add i t i on .  
The a c t i v i t y  o f  some brush border hydrolases  was modified by MC. 
Gamma-g lu tamyl t ranspcp t idase  a c t i v i t y  was reduced by 68% on day 2 
and by 42X on day 5 with 12.5 ng of IIC. Maltase a c t i v i t y  was in- 
creased by 19% on day 2 with 50 ng of  the  hormone. Trehalase  ac- 
t i v i t y  was reduced by 61% with 12.5 ng and by 50% with 50 ng of 
HC,on day 5. Alkal ine  phosphatase a c t i v i t y  was decreased on day 
2,by 50% with 12.5 ng and by 39% with 25 and 50 cg of IIC.  This  
study provides f o r  the  f i r s t  t ime,  bas ic  da t a  on the  d i r e c t  e f -  
f e c t s  of hydrocor t i sone on p r o l i f e r a t i o n  and brush border enzyme 
a c t i v i t i e s  in the  human f o e t a l  kidney maintained i n  organ cu l tu -  
r e .  (MRC of Canada) 
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