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ONTOCEtlY OF NEUROCIIEHICAL MARKERS It1 TIIC ADREIIAL MEDULLA OF TlIE P I G .  
s a b ~ n e  t i .  l.nt.ncl;n, i ' a t r l c k  J. \'a11 Rerrnpco. Jef A .  P i n x t c r c r ~ ,  wcrlh~,r P .  

De P a t t c r ,  Yerc l  J .  Van  Acker iDc[:to. o f  P c d r a t r ~ c a  .and I leuropl la i racu-  
l ogy ,  U r i ~ \ . ~ ~ s ~ t y  o f  Antwcrp) and o j n .  by : P . J .  I a u c r .  
w ~ t h l n  t h e  frema o f  a otudy o n  t l l c  ~ n f l u e n c c  of i n t r a - u t c r l n c  I iypaxla an 

t h e  m a t u r a t i o n  o f  t h e  adrenal  ~ n c d u i l a ,  t he  ontogon;. o f  i l ~ f f o ~ o n t  
neurochamlcal  markoro i n  tho  ad rcna l  medul la  o f  t h o  p i g  uae u tud ied .  
Obta lnsd da ta  are t h e  r c o u l t  o f  mcaourements on t l l c  e x t r a c t  o f  t he  
adrenale o f  a l l  p i g l a t o  from on0 l i t t e r .  Cee ta t l ona l  age wae dc tc r ! r i ncd  
acco rd ing  t o  the crown-rump lcnqti8 01  t l i e  p l q l e t t i  ( f u l l  t c ~ m  berrl.1 about 
d a y  114 01  q e o t e t i o n ) .  Adrcnalu f ~ c l n  [ ~ i r j  f c tuoeo wit11 16 i l i t t c l e n t  
g e s t a t i o n a l  a lee  bctwcen 43 and I C O  dayo were r n v c o t ~ q a t c i l .  Tllc antuunt 
o f  a d r e n d l l n ~  (A!  l n c r e a o e o  w i t h  q c o t a t l o n a l  a g e .  The no l -a l l r ena l i ! , ~  l l l n l  
cot i tont  a s  w e l l  ao  t he  d o l ~ a ! n i t ~ c - l l - h y d i l o o y I a d e  (Uf l l l )  curiterir duiynenr 

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  
towards term.  Tho r a t i o  A/MA r ~ o c o  with g e s t a t ~ o n a l  arje. Tho chrornorjz-nnln 
A ICqA) con ten t  L O  rraxinial a t  about day 6 5  and a l s o  dccrcaoco u l ~ c ~ l i t l y  
towards te rm ( T a b l o l .  

G c D t a t i r n a l  age (dayo)  45'"' ( 1 2 "  74 " 10' 
A lumo l /g  t l n a u e )  1 . 1  * 0 . 1  11.2 ? 5.4 2 4 . 8  t 1.4 11.3 r 2.9 
IIA ( ,~mol /q t ~ o a u e )  7 . 0  i 0 . 7  40.7 1 6 . 6  59.1 t 1 . 8  4 5 . 6  1 ~1.7 
A i I l A  U. 15 , I .  211 O..I: , J . t , ' J  

I l l ~ I l ( r ~ ~ ~ 1 0 l  l lA/ l t /q  t l u u u u )  2 . 4  1 U.4 1 1  I ! I l l  . I . , ,  I 0 .  ! J,ll I t l . , l  
CqA [nrnol/g t r s e u e )  0.40 i 0.01  0.80 i 0.19 0.62 t 0.06 0.55 t 0 . 0 1  

ol, l l l , l l l~r 111 r.s.1 ,,I~u,"I. <I",, I,,,, ,I 
c o n c l u l i o n :  I n  t h c  p l q  adrenal  medul la  A, NA and cgn o y n t h o o ~ o  occurs 
e a r l y  I n  g e a t a t ~ a n ,  before adrcna l  l n n c r v a t ~ o n  L O  camp lc t c l y  ac ta lncd  
(around b l r t ! ~ ) .  Thro nuqgestn ar l  Impor tat i t  r o l o  o f  t h e  ac i r c l~a l  ~ ~ > e l l i l l l a  
I n  t h e  r e g u l a t i o n  of hemadynomlco 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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illld cu1141>1t,t IIlll 111 1111. I,11 LIICI. !lt1l!l11,!l W < I 1 ,  I,i,illlllii,,l ,1IIOIII/ Ill;)' = l u i i  
b x r t l i  w c , l r j l l t  z ,' 2',00rj! : ~ r t c l  hli'rl f Z ~ I U I  I I ~ ; ,  l l,11 t l i  i ~ < ~ ) , l l > t  T :'il!llrj 
I I ill I l l ?  i l l  tI>cviri I i i \ I .~rnr l  OIII, \I,,II I ~ I I  1 1 1  roI101 ( 1 h 1  I ' l l , i ,  72 ",, 
Ul LLIW :>rid 92 "U III \LlN : i l l \ ( .  l > u i ~ t  I . I ~ I I< I IL~ \  i i i .~,, . i l \ i c ,  . \ I \ t w  l l i*,  1,111111- 
l l l s u l  y ,~duc. l t  , 1 1 1 1  :,I 1111, , i t ) < .  LII 1') 111 I 111.11111. I t , ' ,  ,, , , I  I I!:, , 1 1 8  I 7 .11  
CII hliW I . I I~ I<! I ( , I I  t l ~ t l  1 1 1 1 1  ~ I ~ I C ~ I I  ~i I u I I I > ~ ~ L  ~ ~ c 1 ~ 1 ~ ~ . ~ 1 ~ ~ ~ 1 ~ .  l l i l  I , I I I ~ I ~ I I I I , I I ~  
o l  I I I I ~  <Il.;.illil.il I IIW 1-111  1 1 1 1  1.11 1~11118/1,11 1 . 1 1  ( 1 1  1 1 1 1 .  1 I , . . l l i l ,~ , I  l I , ,  I l l ,  ,.I,, 
11uwL!,er, w < , 5  , , l , j , , , l ,r , , , ,Ll> W,,I,,,,, ',;.I ",, (,I l I , t  , d ,~ , , l , l , ~ , l  !I!;! , l , , I , l , , ~ , ,  
I 0 " I I I I I I I  I I I I I I I I I . 111 ( i . 1 1  1, 
1111, 111~..1111~~11 11!:1 l l i !  I , ,  1 1 8 1 1 1 1  1 ,  1 1  l l i l , r  I ) ,  71,.'1 ' 1 1  1 1 8  - ~~~1 ' , 2 .  ', 0 1  
hUW dl , . . lb lv~ l  r l l l l , ;  11111 11111 r t l ~ i l l l .  Lo111 l~ l r~1  j r t l l  1t11!11<,1 . l t ~ c l l t , ,  111 1,111, 
L l l r  :I,)? of 24  w:~:, 111tr1 c '  l loi l i  i ~ r n i l r i ~ l  (181. LII:.: 1-111 1 1 1 ,  1.11 I I,I!II),II CII 1 0  Ll,i, '.ll,~l 
c l ~ l l d r c l , .  Z 1 . U  ' U  0 1  1111~ 1112: r l , ~ l i l ~ c ~ ~ ~  , 1 ~ 1 t t  1 7 . 5  '',, I I I  l l ~ l ,  ' . / l . i  i I > ~ l c / r t ~ >  
d l d  r t l > L  , !c lo .~t~ ' ,  IIII,J~,,.,~I , I I < l ~ : , , ~ l ~ l ~ , t l  r I11 ICII ,I !,,,I i ,  ~ r ~ ~ ~ l o ~ l t ~ ~ l ,  
I1~.; l l( l ly LIIW r 1 ) )  l c l l?r l  : : ~ ~ ~ . ~ . r ~ ~ ~ r l c ' ~ l  :I,, w r l  1 :i:, l i c . ~ l t l t i  \li;i i l l l  l ~ l i < ~ ~ ~ .  11><, 
t lc : i lL I~ j  . ~ r ~ r l  c:.llc,rl;~l l i  t l l i .  ~ I ~ : . ; i l r l ~ ~ c l  l II'tV i 1 1 1  I , ,  ( 1 1  l ~ ~ f t ~ l l l t , ~ l  ,:)( i l l ,  l i l t  IC .~ I -  
l l ~ l l L l y  LII<III LIIC LlJ!l Ib11).,. W/IC,II I~\CIULIIIIIJ ~ l l ! > ~ l I l l i ~ l l  l l l ~ l i l l l , l i  .lllil L I ~ I I I L .  

~ 1 1 1 1 ~ ~ ~  f u r  ~ ' ~ ~ r ~ l ~ ~ o r ~ c l ~ ~ ~ ~ j  L ~ I ! ,  by ,.t ~ : ! t  ~ l ~ c , ~ l  I ! ?O ,  lo,! I 1 1 8 t l )  ,.!t,~t]l~L 
clld l iu l  ;,I rc!rL r ~ n  I,~\I 0 1  l I I ~ O  :I!!!! or, rir>r~qr;iclrr:il lm. #A1 1 or)<'l 1 i l . 1  1 1 1 1  
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I l l ~ ~ < l 1 . 8 ! r - 1 , ~ , 1 ~ 1  ~,1~1111111 1,111 ,11111 1/11., 1 I , ,  . 1 < / 1 1 . 1 1  , i l l , ,  1 1 1 1 -  ,.,, l I l l  I , , ,  I ,  ill#] I I 1  
< l l s i l l > l e ~ i  t U'8< <Ill l < l , C , l ,  L,,,,,L.1-,,!l 1 )  , ] I 1  I , , .  

1!:I'Il,\i',\ll~::211~~~.\1 . I ? l ? l L ' r oCYro~ : l l l ~~ l l ~ . \ l .  Irl.II.( I Ill:: lli' K1\7 1:1.01111-Iik',\I': 
l ~ , \ l ~ l l 1 l . l ~  ,\><I ILL \ ,  

~ i c l 1 . 1 ~ 1  I) I b t ~ - o y c ,  I'.lul U s t t ~ b ~ ~ r ~ ~ ,  IUtck \,.HI V ~ l : e r l . l l ~ ~ ~ . ~ r l v ~ ~ ~ ! ~ t  & ' I  1 ~ 1 . j l  

,,,.,<I 1°C ,,,It l'.,tl,<llc>,:y, l < l l ' l l ,  ' \ I < I L , ~  IIL,.,, ! . I t< , , ,  li,>.3<l, I ~ L , C ~ I , < ~ < O I  1 I 2  .',\:'. 
,I r . ~ t - ~ p e c t l i ~  ~ ~ , o ~ l n c l ~ > > , . ~ l  . int lbntly c x c l ~ ~ ~ . l v c l y  rr,c,,~ni,Ini:  tltr, Ibl,>t>,l- 
b r a i n  and b laaJ-nerve b a r r i e r  p r o t e i n  has been dununstr ,~tc i l  111 r . i t  tbr,i- 
i n  i r o n  j > u r t n n t n l  day 3 (S tc rnbc rge r  and S tc rnbc rge r ,  198;). I n  rI>e 
prescnt  stud:,, vc l ~ a v e  ernploycd ~ I i c  ; ~ n t l - e n d ~ ~ t I ~ c l i a l  ! ~ . ~ r r ! r , r  . intI l>o<!-; 
t a  a!,scss the m o r j ~ i ~ o l n g i c . ~ l  a l t c r a t i o n e  rind tile in t r~p .1 r~1~ i i r vm.11  d i i t -  

r i b u t i u n  o f  l i . i r r ic r  rurnpetcnt mlcl-ovesscls i n  t l lc  devuloping r . 3 ~  iir.11n. 
At p o s t n a t a l  day 6 ,  the ant ibody b i n d i n g  c n d o t l , c l i . ~  nppe.~rc<l  .i,. i n ~ 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 . inu l .~tcd cyt,>l, l , lbn, w i t l . l r l  w l ~ i r l ~  
thc re . i c t l on  product  w . 1 ~  cvcrl ly d lspcrsud.  Tllu\c c e l l *  . $ p p ~ . ~ r c d  U V C T  

tl:e p i a l  \ u r fncc  o f  t l lc  tcmpornl  ncocor tex.  At day 8 ~ > u s t n , l t . ~ l l j ,  Lltc 
c n d ~ L l ~ c l t . ~ l  c c l l s  w e r e  ~ ~ r r . ~ n c c d  11, v ~ b c u l , ~ r  CL>IU>I>O\ 2 L C  !, L % > I I L ~ ~ , > ~ -  
"US ~ ~ 1 1 s  w i t l ~ i n  the c c r c b r ~ l  c a r t c x  . ~ n d  tlhc Ib i i~poc.~rn l~ui .  ' l I ic5r r l , . l ~ t -  
i v e  c e l l s  assulned a n  u v a l  s l t ~ p c  witla e longatu i l  n u c l e i .  l ' l ie reaction 
product  was  p rescn t  t l i r ouc l~uu t  t l lc  c y t o p l ~ s n >  .II t l ~ o u g l ~  murc cuncen t r .~ t cd  
on t l lc  lumenal s i d e  o f  t l lc  c e l l .  I'rom postnac.11 day IU to  liJ nnnt l~ , ,  
t i l c re  was 3 r a p i d  incrensc i n  i n , l i v i d u a l  c c l l u l a r  and o v c r n l l  v .#+cul . i r  
! , L J ~ I I ~ I I ~  1 1 1 t c 0 5 i t y  a r~d  lcnl;tlt o r  ~ t . ~ l r ~ c ~ l  c o l l ~ ~ t c r , ~ l ~  , l r l ~ . l o ) :  i r h>m ~ C L I C -  

t i v c  p.ircnt l ~ i c r o v c s s c l s .  
Tltc c c r c l > r . ~ l  c c ~ r t c x  I,, #more l ~ l c ~ l ~ l y  v . ~ s c u l . ~ r l ~ ~ ~ d  l > , ~ t - t i c r  < c , : n l ~ c t ~ ~ r ~ ~  
~~ml~ ' rovc~ .sc l : ;  LII.III u l ~ l l r  ~ ~ > , l t ~ c r ,  v l ~ l l c  vc,;,,rl,, 11, t l tc lh i181i t ,~ . t~~ls t l~ ,  . . l ~ < ~ u  
lhl~,, l>cr 1 c . t ~ l 1 0 ~ t  l ~ > t c ~ ~ , . t L y  II~IL lc,,,. v , I ~ , < . ~ ~ I , I v  1tt, lu<,rk II~MI, I I ~ L ,  t c , , . [  t ~ f  
11,c ,,e,>c,1, L C X .  'll,c wI, l tc ,,,.,l L,,, 1, lc,t.. "a,.< , I I ~ , ~ I , ~ , I  1 8  I L ~ < > < I - I > ~  ,, lo 
I r . l r r l c r  1I1.lr1 CILI ICT Llic l l l l l l lO1 . l~~ l~ l l l ~ .  c i l  Llic r c r c , I ~ r . ~ l  c , ~ r L v ~ .  

IiV,\I.U,\TION O F  SUPIJI<OSII)I I(AI1IChI. 1'I:ODUCTION I N  CULTUII IJD 
NLUI tONS.  1:I:I:I:C'I'S 01: llYI 'OSl,\ ANI)  IIYI ' I1I<OSI,i .  JC.III 0111c1. J~.~II- 
l ' rm~qo~s  G l~c r~~- I :gc ;~ ,  Jc.111bCInudc 11l1n11, I'.IIII Vcrt and J~.LII-~,IIC I).I\JI. lNSl:l<h1 
U?7? alrd Cclltrc du h l l ( d ~ c . ~ ~ ~ ~ e n t .  U111~crail2 dc N.IIICY I. N A N C Y ,  I I:I\NCI:. 
'1'11~ lormat~on of oxygcli lrcc radicals, cspccially supcroxldc slid l i ) d r u ~ ) l  r.iJ~c.iIa. 
lends to llypoxlc l~curul lal dalllagc 111 an allcinpr l o  ~nvcs l~ga lc  tllc ~nlluclrsc o f  [ lo\[- 
11)poxla rcoxygena~~on In a rllodcl o f  pr1111nry cullurc o f  neuron5 I r w n  ic1.1I r.11 br.1111. 
lhc production o f  supcroxidc radicals (S10 was aaacsscd ovcr 2411 111 l l lc cullurc 
IIIC~IUIII. AfLcr 8 days tn \r[ru, cul[urc o~cd lum was replaced by In11 Krub\-IOngcr 
buffer WII~I acclyl-cylochrornc c (ACc). /\ lirst ,el o f  cullurcs (11=3?) \\as IIICII~JIC~ 

fur 611 in  a gas ~nix ture o f  95%alr-SXCO, (normoxin), and a sccolld act (11-32) %as 
incubakxl w ~ l l ~  9S%N,-S%CO, (11)poxl~) w l l i c l~  rcduccd the 1'0, by 77:; 111 IIIC 
culture medlum. I i a l f  ? ~ f  the l t o  scls o f  cullurc dlsllcs uas then pl iced 111 riorniorlc 
a~~~ loaphc rc ,  and lhc rcnlalning d~sllcs wcrc ~ncubarcd for 311 HIIII 95$;02-5$1CO, 
( l i \pcrux~a)  wll isl i  ~ncrcascd [he 1'0, by 250%. A l l  cullurcs wcrc finally rctur~icr! 15 
norrnoxia for 1511. The rate o f  SI< r o r ~ i i : i t ~ o ~ l  uas quant~fied spct ropl lo tomc~r~cnl ly  
by mcnsurlng Ihc rcducliorl o f  ACc at 550 11111. 111 coll lrol cultures (t lornlox~a), about 
4% and 8% o f  ACc p r  100 pg prolcl l l  srcrc rcduccd aftcr 6h and 2411, rcspcc~l!cly, 
~~ ld i c : t l l t ~g  a lolv ban1 prudu~t1011 u f  S1< ulider s1.111l1.1rd CIIIIU~C COII~IIIOIIS. I l y lw ' i~a  
111i111ccd n signil icnn~ lrlcrcasc in  lllc r cduc~ io i~  o f  ACc (18 .7 iR .  I %) \r111cl1 w.1~ c \ cn  
Illgllcr 311 al lcr rclurrl l o  ~ l o r n l o x i ~ .  (JJ.3+3.5%). I l y l x r o x ~ ~  d ~ d  no1 ~II~I.IIICC tllc bl( 
produclion ovcr basal valucs and nci!l\cr aggravated Ilypoxia-induced production 
(20.3+5.5% \ s  18.7+3.1%). l 'hc f o l l u \ v ~ ~ ~ g  dny, \ r l ~ ~ l c  lllcrc was nu appnrcllt cell 
al lcrat~on, hypoxia-induccd lcvcl o r  SIt rc~l!a~,lcd s~.iblc (J0.8f 1.6%) as i r c l l  aa ~ h c  
SI I  accumulation induced by l l lc scqucncc I ~ y [ w x i a - t ~ ~ ~ x r o x ~ a  (18.6*3.9%). .l'llus, II 

n p p x s  tll;ir hypoxia ~nducca an over-produc~io~l  o l  SIC in culturcd I lcuruui u h ~ c h  

PLASMA (P) AND CEREBROSPINAL FLUID (CSF) INSULIN (I) CONCENTRATlOtl IS 
ELEVATED It4 PIGLETS WITH EXPERIMEhTAL 1IEOldATAL PtdEUMOTHORAX (PTX) 
Pdler Ternesvdrl. Csongor Abrahdm. J6zset Kovdcs. Kdroly Schullz', Ddnes Molndr', 
Oeparlrnenls o l  Pedlalrlcs. Unlverslly 01 Szeged and 'Unlverslly of Pdcs, Hungary 

There IS a lack of dala on the level ol I In P and CSF durlng neonatal cardlovascular collapse 
Moreover, dlsturbances In glucose (G) homeoslasls Influences braln melabollsm profoundly 
Therefore, we have sludled 10 newborn plQlels durlng Ihe courso of PTX rnoasurlng 
I by a RIA rnelhod and G concentrallons In P and CSF. Slages of Ihe dlsoase were basollne. 
crlllcal phase 66.0 t 3.4 rnln alter Ihe beglnnlng of tho Induction of PTX (MABP 16 8 t 0 6 
mmHg HR 64.7 i 1 4 mln", pH ' 6.89 t 004 pO . 26 0 t 2 0 mmHg). when anlmals were 
glvon i o  ml x b.w.kg 4 2 ~v ~ C ~ H C O ,  /v lnfislon]'&d rocovery (samples wore lakon 0, 1 20 
and 240 rnln after the beglnnlng of PTX and In crlllcal phase). Data were compared lo resulls 
laken from sham operated anlmals wllhout PTX w, n-9. sampllng al0. 60, 120 and 240 
mln). all values aro moans t SEM).'p < 0 06 compared to values In 

PLASMA CEREBROSPINAL FLUID 
Q Q U Q J ~ ~ ~  

GLUCOSE (mmol x 1') 
0 mln 9.1 i 0 9  0 4  i 0 6  6 7  t 0 7  6 0  t o f i  
60mlnIcr l t lca l  1 0 7 t 2 3  9 0 t 0 9  6 0 t 0 4  6 7 t i 6  
120 rnln 7 7 t  1 4  7 6  t 1 3  6 6 i 0 9  6 2  t 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 '1 
0 mln 445 t 135 330 t 127 37 t 10 37 t 6 
60 rnln I crlllcal 650 i 136' 202 t 11 1 30 i 3 35 t 4 
120 mln 1368 496' 132 t 25 60 t 13: 37 t 7 
240 mln 634 t 246' 173 t 34 164 t 62 38 t 6 
Conclusion A slonlllcanl hypoglycomla dovolops wllh a Concomltanl elovation of Insulln levols 
In P and CSF In plolols wllh oxporlrnonlal PTX 
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