
ONTOCEtlY OF NEUROCIIEMICAL MARKERS It1 TIIC ADREIIAL MEDULLA OF TlIE P I G .  
S a b ~ n e  M .  l.nt.ncl;n, i ' a t r l c k  J. \'a11 R c P ~ J ) L ~ ,  Jef  A .  P L ~ X ~ C T C I I .  W C T I I I . T  P .  

oe p o t t c r ,  Y e r c l  J. Van  Acker (0ci;to. o f  P c d r a t r ~ c ~  dnd I l e u r o p l ~ a i r a c u -  
log.), u n i v c ~ s l t j .  o f  Rnt.wcrp) a n d  o j n .  b y  : P.J. I a u c r .  
w ~ t h r n  t h e  frema of P o tudy  on t l l c  ~ n f l u e n c c  o f  i n t r a - u t c r l n c  I l ypax le  an 

t h e  m a t u r a t i o n  o f  t h e  ad rena l  medu l l a ,  t h e  ontoqon;. o f  i l ~ f f o ~ o n t  
neu rocham lca l  markoro i n  t h o  a d r c n a l  medu l l a  o f  t h o  p i g  uae u t u d l e d .  
Ob ta rncd  d a t a  are  t h e  c c o u l t  of meaouremente on tl,c e x t r a c t  o f  t h e  
a d r e n a l e  o f  a l l  p i g l a t o  f rom on0 l i t t e r .  C e e t a t l o n a l  age wae d c t c r r i n c d  
a c c o r d i n g  t o  t h e  crown-rump l c n g t l ~  o f  t l i e  p l q l e t s  ( f u l l  t c l m  berr,,] a b o u t  
day 114 o f  q e o t e t i o x i ) .  Adrcna lu  I L G ~  [,LC, f c t uoeo  w i t 1 1  16 i l i t t c l e n t  
q e s t a t ~ o n a l  a l e e  bctwcen 43 and 1 C U  dajlo were  r o v c o t ~ q a t c i l .  The a!nuunt 
o f  a d r e n d l l n o  (A !  l n c r e a o e o  w i t l i  q c o t a t l o n a l  a g e .  Thc n o l - a l l r e n a l i ! , ~  I t lA I  
c o ~ i t o n t  a s  w e l l  a o  t h e  d o ~ ~ a ! n i t ~ c - f i - h y d i l o o y I a ~ e  (Uf i l l l  cu r i t e l i t  duij!nent 
s t e e p l y  a t  about  day 60, a r e  maximal a t  about day 7 5  and decline s l ~ y h t l y  
t owa rds  t e rm .  Tho r a t i o  A/tIA r ~ o c o  w l t h  q e s t a t ~ o n a l  arje.  Tho c h r o m n q r n n ~ n  
A ICqA) c o n t e n t  L O  rraxinial a t  about day 6 5  and a l s o  dccrcaoco u l ~ c j l i t l y  
t owa rds  t e r m  ( T a b l e ) .  

G c o t a t i r n a l  age (dayo )  4'1".' 4 2 "  74 ' 10' 

A l u m o l / q  t l o a u e l  1 .1  t 0 .1  11.2 t 5 . 4  2 4 . 8  i 1.4 3 1 . 3  f 2.9 
IIA ( , ~mo l / q  t ~ o a u e )  7 . 0  t 0 . 7  40.7  1 6 . 6  59.1 t 3 . 8  4 5 . 6  1 ~1 .7  
A i t l A  U. 15 Ll.  211 O..I: i J . , , ' J  

Conc lus ion :  I n  t h c  p l q  ad rena l  medu l l a  A ,  NA and CgA o y n t l l e o ~ o  occurs 
e a r l y  ~n g e a t a t l a n ,  before a d r c n a l  l n n c r v a t ~ o n  L O  c a m p l c t c l y  a c t a l n c d  
(a round  b ~ r L l ? ) .  T l r ru  nuqqeatn a n  ~ m p o r t s n t  r o l e  o f  t h e  adrcl?.xl  ellill ill la 
I n  t h e  r e g u l a t i o n  o f  hemadynom~co p r l o r  t o  and n h o r t l y  a f t e r  b ~ r t h .  
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i l l ld CUII~!>I~,( IIlll 111 1111. I,11 L l l ~ l .  !ll1l!l11.!l W<I1, I ,~ i i l l l l l i i , , l  <1III1III/ I ll;i = l u i i  
b x r t l i  wc,lrjllt z ,' 2',00rj! : ~ r t c l  hli'rl f Z ~ I U I  I I ~ ; ,  l l,11 111 i ~ < ~ ) , l l > t  T :'il!llrl 
C I I I  (If l l ~ e  n l l l > t . i r >  I ~ i ~ l . ~ ~ r ~ l  i > t n  \I,.II I r l l l l ~  ~ - o l i o l t  1111 l')r,i, 72 ',, 
01 LL!W :>,KI 92 "U <,I \[I'd :311\~,  I,C>I,I L ~ I I I I ~ I I L O  W~,I<, , I I I \ < ,  ,111<,1 I I IM ,  L,I I I , I ,-  
l l l s u l  y ,~duc, l !  , 1 1 1 1  :,I 111,. , i l l<. LII 1') 111 I 111.11111. I t , ' ,  ,, , , I  I I!:, , 1 1 8  I 7.11 
CII hllW I . / I ~~c ! I ( , I I  t l ~ t l  i l l 1 1  ~ I ~ I C ~ I I  ~i I u I I I > ~ ~ I  ~ ~ ~ 1 ~ ~ ~ ~ . ~ 1 ~ ~ ~ 1 ~ .  l l i l  I . I I I ~ I I I I I I , I I I  
01 LINT < l l ~ ~ , , , l , l , ~ ~ l  I l\W rI,1 l,l,,~l, ,,,,,I#,,,,, ,~, l  t o  \ I , , ,  < l , ~ , , , l > l , ~ , l  < ~ l l ; ;  , 1 8 ,  ~ ~ l l , ~ l , ,  
I1uwL!,er, w < , 5  ,,l,j,,,l ,,.,,,,Ll> ,",,I,,,,, ',;.I ",, 01 It , , ,  , I , ,  , , l , l ,~ , l  lI1;l , l h , l , l , < ~ r t  
1 0 ' I I l l ! ; l l l  I I I 1  I I 1 l  I 1 .  111 ( , . , I  1, 
1111, 111~,.1111<~11 11!:1 < l i t  I , ,  1 1 8 1 1 1 1  1 ,  1 1  l l i l , r  I ) ,  7 1 , . ' 1  ' 1 1  1 1 8  - ~~~1 ' , 2 .  ', 0 1  
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L l l r  :I,]? ol  24  w:~:, I ~ O I  c '  l lo i l i  i ~ r n i l r i ~ l  (181. LII:.: 1-111 1 1 1 ,  1.11 I IJI!I~),II CII 1 i j  Ll,i, '.ll,~l 
l 1 1 .  Z 1 . U  ' "  01 l l l l  1112: 1.111 1,11,~0 ,llll l 17. 1 ',, 1 1 1  ( I , ! .  './I.< i I l l  I l l , ,  l l  

d l d  rtl>L ,!C!LI.,~L', Il,l,~t,,.,~l , 1 I < l ~ : , , ~ l ~ l ~ , t l  r I11 I,!, ,I !,,,I i ,  ~ r ~ ~ ~ l o ~ l t ~ ~ l ,  
I I 7 I l l  ! ; I  I ,  I ! I  I l t l ,  I I I l l  II,,, 
t ~c :3 l L l~ j  drlcl c : > i l ~ , r l ~ l l  I >  11,,, ~ l ~ ! > ~ 4 l ~ l ~ ~ ~ l  I I!'tV , ] I1 I , >  01 ,4~IU<dt,,ll , : ~ c l l ~ ,  I t 8 1  1 c , < i -  

l l ~ l l l l ~  LII<III LIIC LI!!l Ib11).,. WIIC~II I~\CIULIIIIIJ ~ I l ! ~ ~ l l l l i , l J  l I l l  l i l l  L , l i  . 1 1 1 1 1  1 1 1 1 1 1  1 - 
u11111~ j  f u r  c ~ I ~ ~ I L ~ o ~ ~ c I I ~ I , ~  f , t ~  LuI:, b y  , , t ~ : ! t  ~ l ~ c , , l  I ! ?O ,  lo,, 1118t I )  ,.,t,~tll~L 
ci ld ,iuL ;,I rc!rl rln ~ , r \ ~ o l l  IIKJ :I!!!! or, r i r ~ r ~ q r : i ~ I r r : i l ~ m .  ~ A 1 1 0 ~ ~ ~ ~ 1 1 ~ ~ ~ 1  1 1 1 1  

su rccss  (11 i UW c l i ~ i i l ~ ~ , r i  ,,ccncc! : . . ~ L ~ ~ l . i r l i ~ ~  j lv11.11 1 1 1 ! # 1 1  1181'11 1 1 I i  I - 
1 l l ~ ~ < l 1 . 1 t r - 1 ~ ~ 1 1 ~ 1  ~,1~11,1111 ,1111 ,11111 1/11., 1 I , ,  . 1 1 1 1 1 . 1 1  , i l l , ,  1 1 1 1 -  1.,1 l l l t  I , , ,  1 1  ill#] I I 1  
~ l 1 s i l l > l e l l  I U'd < I l l  l<ll~,l, L,,,l,L.1-,,!1 1 )  < ] I 1  I , , .  

I!:I'll,\l',\llL::Cll~'.~.\I . I ? l ? l L ' r O C Y ~ l ) ( : l l l ~ ' i 1 ~ . \ 1 .  Irl.II.( I Ill:: lli' K1\7 1:1.01111-IiS~\I': 
l~,\l;llII.lL ,\:a ILL \ ,  

~ i c t 1 . 1 ~ 1  0 I b l ~ - o y c ,  I'.lul U 5 l l , b c ~ 1 1 ~ ,  IUick \,.HI V ~ I : e r l . l l ~ ~ ~ . ~ r l ~ ~ ~ ~ ! ~ t  & ' I  IVL. I I  
,~r,,d I n i , ?n t  l ' , ~ t l ~ ~ ~ l ~ ~ ~ : y ,  I l l  1.11, , \ I < l ~ , r  IIL,;, 1 .II,,,, l i ,~ .~ , l ,  I i ~ , c r  lp,~,~l I I 2  :,\:'. 
z\ r . ~ t - ~ p e ~ i t i ~  ~ ~ , o ~ l n c l < > > , . l l  . in t ibnt ly  c x c l ~ ~ ~ . l v c l y  r r , < , , ~n i , i n~ :  tit<, Ibl,>t>,l- 
b r a i n  and b l aoJ -ne rve  b a r r i e r  p r u t e i n  has been dununs t r , ~ t c i l  111 r . i t  11rd- 
i n  i r o n  p o s t n a t a l  day 3 (S te rnbc rge r  and S t c rnbe rge r ,  198;). I n  r i le 
p rescn t  stud:,, vc  11ave ernploycd Llic ; 1 n t l - c n d a t l ~ c l i a 1  11 ,~ r r t r . r  . in t I l>o<! - :  
t o  a!,scss the m o r p l ~ o l o ~ i c . 1 1  ~ l t c r ; l t i o n s  and the i n t r . l p . ~ r ~ ~ ~ i l > v m l  i l i i t -  
r i b u t l u n  o f  i i . i r r i c r  rumpetcnt  m i c r o v c s s c l s  i n  t l l c  d e v u l o i ~ i n g  r . 3 ~  1ir.lin. 
At  p o s t n a t a l  day 6 ,  t he  an t i body  b i n d i n g  cndocl,cl i . !  nppe.~rcc! .i,. i n g l e  
round c c l l s  i i t l t  c c n t r ~ l  n u c l e l  . ~ n d  gr.inu1.1tcd c y t , > l > l . l n ,  w i t l . l r l  w l ~ l r l b  
t hc  r c . i c t l u n  p roduc t  w . 1 ~  cvcr l ly  d l spc rsud .  Tl lu\c i e l l i  .$ppc.ircd u v c r  
tl:e p i 3 1  \ u r f n c c  o f  t l l c  t cmpo rn l  ncoco r tex .  At day 8 ~ > u s t n , l t . l l l j ,  Lllc 
cnduLl~c l l .11 c c l l s  w e r e  .~ r r . ln i ;cd  i n  v . ~ b c u l . ~ r  cuIu>ni,\ ill .' L C  !# i ~ u ~ ~ i ~ i t -  
o u s  ~ ~ 1 1 s  w i t l ~ i n  the c c r c b r a t  c a r t c x  . ~ n d  t l tc  Ibi l~l ,oc.~rnl>ui.  ' l l i chr  r l , . l ~ t -  
i v e  c e l l s  assumed a n  u v a l  s l t ~ p c  wit11 e l onga tu i l  n u c l e i .  l ' l ie reaction 
p roduc t  was p r e s c n t  t l i r o u c l ~ o u t  t l l c  c y t o p l ~ s n >  . ~ l t i ~ o u g l >  murc c u n c e n t r . ~ t c d  
on t l l c  lumennl  s i d e  o f  t l l c  c e l l .  I'rom postnat.11 day IU t o  liJ nnnt l~ , ,  
t i l c r e  was a r a p i d  i nc rensc  i n  i n , l i v i d u a l  c e l l u l a r  a n d  o \ , c r n l l  v . ~ \ c u l . i r  
! , L J ~ I I ~ I , ~  i 1 1 t c 1 1 5 l t y  2nd 1cn~;tI t  o r  ~ t . - ~ I t , c d  c o l l , ~ t c r , ~ l ~  , ~ r l ~ . l o b :  i r , , ~ ,  r , , , ~ c -  
t l v e  p. ircnt ~ ~ i c r o v c s s c l s .  
Tltc ~ c r ~ l 1 r . 1 1  C I I T ~ C I  i L I  lnnru l i i i : l ~ l y  v . f s c< r l . ~ r l ; r d  I,? I> . , , - t ie r  <c,:nl,ctcr)l 
~ !m l~~ rovc~ .sc l : ;  118.111 u l > l l r  ~ ~ > . l t L c r ,  v l ~ l l c  vc,;,,rl,, 11, t l tc I h ! l 8 l i t , ~ . t ~ ~ l s t l ~ ,  ..IIOU 
l h l ~ ~ , l > c r  t c . t ~ l I u ~ t  i ~ > l c ~ t , . l L y  I I~IL lc,,,. v , ~ ~ , < . ~ ~ i , ~ r  ~ t t , l u ( , r k  I I ~ , I I >  II~L, tc., . l  t ~ f  

LI,C , , C , > C , I ,  L C X .  ' l l,c " 1 , i L ~  ,,\.,tL<,, 1, I c , ~ . .  "a,.< ,,I,,r I ,c,l I\!, l \ l , \<>dl- l>, ,,I,, 
I r . l r r l c r  1I1.ln CJLIICT Llic l l l l l l lO1 . l ~~ l~ l l l ~ .  c i l  Llic r c r c , I ~ r . ~ l  ~ i > r L v ~ .  

IiV,\I.U,\TION O F  SUI ' IJ I IOSI I l I  l (A1I IChI .  1'I:ODUCTION I N  CULTUI I I JD  
N L U I t O N S .  1:I:I:I:C'I'S 01: l lYIIOSll \  A N ] )  I IYI ' I1IIOSI,\ .  JC.III 0111~1. Je.111- 
l ' r m ~ q o ~ s  Gl~crS~.l:gc:~, Jc.111bC1nude 11l1n11, I'.IIII Vc r l  and JC.III-~~IIC l ) . i \ ~ \ .  lNSl: l<hl 
U?7? ;111d CCII~~I: du  ~~L(~IC.II~ICIII. U111vcrsil2 dc N.111cy I. N A N C Y ,  I I:I\NCI:. 
'I'III: f o rma t~on  o f  o x y g c l ~  lrcc radicals, cspccially supcroxlde slid 1 i ) d r u ~ ) l  r.~J~c.iIs. 
lcnds to l ~ypox l c  ~ ~ c u r u ~ ~ a l  da~l lagc 111 an allcinpr l o  ~ n v c s l ~ g a l c  tllc ~n l l uc l i c c  u i  ]lo+ 
11)poxla rcoxygenallon In  a rilodcl o f  prl lnnry cul lurc o f  ncurolla I ro tn  ic1.11 r.hl br.uii. 
Ihe production o f  supcroxidc radicals (Sit) was asscsscd ovcr 2411 111 111c cul lurc 
IIIC~IUIII. A f l c r  8 days rn  \rrru, cul lurc 111cd1u111 \$;IS replaced b y  11111 Krcb\-1<111gcr 
buffer w l h  acclyl-cylochrornc c (ACc) .  /\ l i rst ,el o f  cullurcs (11 =3?) \ \as IIICII~JIC~ 

for 611 i n  a gas ~n i x tu re  o f  95%a1r-5%CO, (normoxia), and a rcco11d set (11-32) %as 
incubaled w1t11 9S%N,-5%CO, ( h ) p o x ~ ~ )  w l ~ i c l l  rsduccd tllc 1'02 by 77:; 111 111c 
culture medlum. I i a l f  b f  Ihe l<o scls o f  culture dlsllcs u a s  tiien placed 111 riornioxlc 
a!~~loaphcrc, and l l lc rcnlalning d~s l lcs  wcrc ~ncubnrcd for  311 HIIII 95$;02-5$1CO, 
( l i \ pc rox~a )  w l l i i l i  ~ncrcciscd [he 1'0, by  150%.  A l l  cul lurcs Here f i i ial ly rctur~icl! 1S 
normoxia for 1511. The rate o f  SIt r o r ~ l l : i ~ ~ o l l  uas  quant~f ied spec~ rop l l o i omc~ r~cn l l y  
b y  mcnsurlng Ihe rcducl ion o f  ACc  a l  550 11111. 111 c o ~ l l r o l  cultures ( ~ ~ o r n l o x ~ a ) ,  about 
4% and 8 %  o f  ACc  p r  100 pg prolel l l  \ \ere rcduccd after 6h and ?Jh, r c s p c c ~ ~ \ c l y ,  
III~~C:IIIII~ a loiv b a a 1  prod~ct1011 o f  SI< U I I ~ C ~  sl.ll\tl.~rd CIIIIII~C COIIIIIIIIIIIS. IIY~o'LI~ 
III~II~CJ n signi l icnnl lrlcrcasc i n  l l lc r c d u c ~ i o i ~  o f  ACc ( 1 8 . 7 i R .  1%) \r111cl1 w.is c \ c l i  
I l lgl lcr 311 af lcr rclurr l  to ~ l o r n ~ o x i a  (JJ.3+3.5%). I l y l r r o x ~ ~  d l i l  not c11l1.111cc 111c bl( 
production ovcr basal values 2nd nci l l lcr aggrava~cd I~ypoxia-induced produci lon 
(20.3+5.5% \ s  18 .7 i 3 .1%) .  'l'hc Tullu\vl l~g day, \ \ l ~ ~ l c  111crc was no apparcllt cel l  
al lerat~on, hypoxia-induccd lcvc l  o f  SI t  r c ~ t l n ~ ~ l c d  r1.1blc (J0.8 f  1.6%) as i r c l l  as 111c 
S I I  accumulalion induced b y  111c scqucncc I ~ y p x i a - h y l x r o x ~ a  (18.6*3.9%). 'l'llus, II 

n p p a r s  t11;it hypoxia lnduccs an ove r -p roduc l i o~~  o l  SI< i n  cul lurcJ rlcurulls HIIISII 
may col l l r lbutc l o  cul l  darnagc. U ~ l c ~ p & l c d l y ,  post - I~)pox ia  I1ypruxygc1ia11011 1~11ds 
l u  !.*:~:t 111c S l t  fornlalio11 111 hl iro. 

PLASMA (P) AND CEREBROSPINAL FLUID (CSF) INSULIN (I) CONCENTRATlOtl IS 
ELEVATED It4 PIGLETS WITH EXPERIMEhTAL 1IEOldATAL PtdEUMOTHORAX (PTXI 
Pdler Ternesvdrl. Csongor Abrahdrn. J6zset Kovdcs. Kdroly Schullz', ~ 4 n e s  ~o lnd r ' ,  
r)eparlrnenls of Pedlalrlcs. Unlversily 01 Szeged and 'University of Pdcs, Hungary 

There IS a lack of dala on the level of I In P and CSF durlng neonalal cardlovascular collapse 
Moreover, disturbances In glucose (G) horneoslasls Influences braln rnelabollsm profoundly 
Therefore, w e  have sludled 10 newborn plolels (IIIQVPU durlng Ihe courso of PTX rnoasurlng 
I by  a RIA rnelhod and G concentrations In P and CSF. Stages of Ihe dlsoase were basollne. 
crlllcal phase 66.0 t 3.4 rnln aller Ihe beglnnlng of Ihe Induction of PTX (MABP 16 8 t 0 6 
mrnHg HR 64.7 t 1 4 rnln" pH ' 6.89 t 004  pO . 26 0 t 2 0 rnmHg). when anlmals were 
glvon i 0  ml  x b.w.kg ' 4 2 Pdv vCaW.20, lv lnfislon]'&d rocovery (samples wore lakon 0, 120 
and 240 rnln after the beglnnlng of PTX and In crlllcal phase). Data were compared lo  resulls 
taken lrorn sham operated anlmals wllhout PTX w, n-9. sarnpllng a l  0. 60, 120 and 240 
mln). all values aro moans t SEM).'p < 0 06 compared lo  values In ELQYeZ 

PLASMA CEREBROSPINAL FLUID 
~ ~ c & Q p J ~  

GLUCOSE (mrnol x 1') 
0 rnln 9 1  t 0 9  0 4  i 0 6  6 7  t 0 7  6 0  t 0 6  
60m ln / c r l l I ca l  1 0 7 t 2 3  9 0 t 0 9  6 0 t 0 4  6 7 1 1 0  
120 rnln 7 7 t l 4  7 6 t 1 3  6 6 i 0 9  6 2 1  1 1  
240 mln 4 2  t 08 '  6 7  t 0 7  3 9  t 1 0  4 2  t 0 7  
I~GULIN (prnol x I ') 
0 mln 445 t 135 330 t 127 37 t 10 37 t 6 
60 rnln I crlllcal 660 t 136' 202 t 11 l 30 i 3 35 t 4 
120 mln 1 3 6 8 t 4 9 6 '  1 3 2 t 2 5  6 0 t 1 3 :  3 7 2 7  
240 mln 634 t 245' 173 t 34 164 t 62 38 t 6 
CQncluslon A slonlilcanl hypoglycornla dovolops wllh a concomllanl elovalion of lnsulln levols 
In P and CSF In plglols wllh oxporlrnonlal PTX 
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