
NEUROLOGY 

A TRANSMISSION ELECTRON MICROSCOPY STUDY OF HUMAN 
C E R E B R A L  CORTICAL A N D  GERMINAL MATRIX (GM) BLOOD VES- 
SELS IN PREMATURE NEONATES. M .  H a l i t  P i n a r ,  William 

H. Edwards, Jonathan  F r a t k i n ,  Miquel Marin-Padil la (Spon. by 
Robert  Kle in) .  Dartmouth Medical School Depts. of Maternal and 
Child Health and Pathology, Hanover, New Hampshire. 

I n t r a c r a n i a l  hemorrhage i n  premature human neonates i s  a  major 
cause  of m o r t a l i t y  and morbid i ty .  The hemorrhage u s u a l l y  o r i g i -  
n a t e s  i n  t h e  GM over  the caudate  nucleus .  Although s t r u c t u r a l  
s u s c e p t i b i l i t y  of  t he  GM blood v e s s e l s  t o  neonatal  s t r e s s  has 
been sugges ted  a s  a  cause  f o r  hemorrhage, h i s t o l o g i c a l  confirma- 
t i o n  i s  l a c k i n g .  Because c o r t i c a l  hemorrhage i n  prematures i s  
l e s s  f r e q u e n t ,  we compared the u l t r a s t r u c t u r a l  morphology of 
blood v e s s e l s  i n  the G M  w i t h  those  of  t h e  c e r e b r a l  c o r t e x .  We 
s t u d i e d  prematures of  22-27 weeks g e s t a t i o n  with and wi thout  G M  
and i n t r a v e n t r i c u l a r  hemorrhage. Autopsy m a t e r i a l s  were obtained 
l e s s  than  2  hours postmortem, f i x e d  i n  g lu tara ldehyde  and exami- 
ned by t ransmiss ion  e l e c t r o n  microscopy. 

Our o b s e r v a t i o n s  a r e  t h a t  t h e  c o r t i c a l  blood v e s s e l s  uniformly 
have mature c h a r a c t e r i s t i c s  : continuous basal  lamina,  t i g h t  junc- 
t i o n s ,  absence of  f e n e s t r a t i o n s  and c m p l e t e  p e r i c y t i c  e n c i r c l e -  
ment. In  t h e  G M ,  however, t h e r e  were 2  types  of blood v e s s e l s .  
One type  resembled the c o r t i c a l  v e s s e l s  wi th  a l l  t h e  c h a r a c t e r i s -  
t i c s  of  m a t u r i t y .  The second type  had a l l  t h e  c h a r a c t e r i s t i c s  of 
immature blood v e s s e l s :  p resence  of  f e n e s t r a t i o n s  and absence of 
a  cont inuous  basal  lamina,  t i g h t  j u n c t i o n s ,  and f u l l  enc i rc lement  
by p e r i c y t e s  . 

p o s t u l a t e  t h a t  t h e  presence  of  s t r u c t u r a l l y  imnatureblood 
v e s s e l s  i n  the G M  makes this a r e a  more s u s c e p t i b l e  t o  hemorrhage. 

U n i v e r s i t v  

METABOLIC EFFECTS OF GLUCOSE ADMINISTRATION I N  THE 
ASPHYXIATED NEWBORN RAT. Paul F. Ploegman, Robert 
D .  Jansen  (Spon. by Richard L. S c h r e i n e r ) .  Indiana  

School of Medicine.  Indiana  U n i v e r s i t v  H o s ~ i t a l s .  > .  
Department of P e d i a t r i c s ,  I n d i a n a p o l i s .  

Bra in  i n j u r y  r e s u l t i n g  from b i r t h  asphyxia h a s  been cor re-  
l a t e d  wi th  e l e v a t e d  CNS l a c t a t e  l e v e l s .  This  s tudy  i n v e s t i g a t e 0  
t h e  metabol ic  response  of  newborn r a t  pups t o  a  g lucose  bolus  
g iven  dur ing  normoxic recovery from asphyxia a t  b i r t h .  Three 
groups were s t u d i e d :  Group A-G, asphyxia ted  i n  5% 02 f i r s t  20 
min of  l i f e ,  g iven  g lucose  1 g/kg a t  20 min; Group A-S asphyxi- 
a ted  a s  group A-G but  g iven  s a l i n e  a t  20 min; Group C-G kept i n  
room a i r  from b i r t h ,  g iven  g lucose  a t  20 min. Blood and b r a i n  
t i s s u e  were obta ined  a t  b i r t h ,  20, 40 ,  60,  90,  120, 180, 240 and 
300 min. Plasma g lucose  peaked i n  a l l  groups a t  40 min age 
(A-G, 230+16; A-S, 1 0 0 ~ 4 ;  C-G, 156z12 mgfdl;  p<.001 f o r  i n t e r -  
group comparisons);  whereas blood l a c t a t e  was maximum i n  each 
group a t  20 min (A-G, 18.9+0.7; A-S, 17.4z1.5; C-G,  9.9z1.2 
mM/l; p=NS A-G v s  A-S, p<.OO1 A-G o r  A-S v s  C-G). Blood lac- 
t a t e l p y r u v a t e  r a t i o s  a l s o  peaked a t  20 min. Bra in  l a c t a t e  and 
l a c t a t e l p y r u v a t e  r a t i o s  c o r r e l a t e d  d i r e c t l y  with simultaneous 
blood v a l u e s ,  wi th  20-min b r a i n  l a c t a t e s  being A-G 13.9Z0.8, A-S 
14.4T0.5 and C-G 7.1Z0.9 mM/kg t i s s u e ;  p=NS A-G v s  A-S, p<.001 
A-G o r  A-S v s  C-G. Bra in  g lucose  r e s e r v e s  decreased  wi th  as- 
phyxia and increased  wi th  g lucose  a d m i n i s t r a t i o n .  Thus provi-  
s i o n  of g lucose  a f t e r  an hypoxic i n s u l t  increased  a v a i l a b l e  glu- 
cose  but  d i d  not  adverse ly  a f f e c t  t i s s u e  l a c t a t e  o r  l a c t a t e /  
pyruvate r a t i o s .  

Debra Ward. SUNY Upsta te  Medical  Center ,  Department of 
P e d i a t r i c s  and O l f a c t o r y  C l i n i c a l  Research Center ,  Syracuse.  

T o  de termine  i f  o l f a c t i o n  a u l d  ke r e l i a b l y  msasured i n  young 
c h i l d r e n ,  we t e s t e d  114 rormal c h i l d r e n ,  a g e s  4-10 years .  We 
used 4 l m i c r o f r a g r a n c e  ( " s c r a t c h  ' n '  s n i f f " )  c a r d s ,  and photo- 
g r a p h s  t o  d e p i c t  t h e  t e s t  subs tances .  The c a r d s  were randomized 
i n t o  41  b l o c k s  o f  f i v e .  Each s u b i e c t  was s c o r e d  o n  5  trials of  ~ - - - - -  - .  ~ 

one b lock  of  f i v e  o d o r a n t s ,  and  i & & i f i e d  each odorant  by 
s e l e c t i n g  one  of t h e  photographs.  C h i l d r e n  a g e s  4-5 i d e n t i f i e d  
10 ,  & i l d r e n  ages 5-6 i d e n t i f i e d  13 ,  and c h i l d r e n  a g e s  8-10 
i d e n t i f i e d  22 of  t h e  o d o r a n t s  w r r e c t l y  mre t h a n  70% of t h e  
t ime.  We t h e n  s e l e c t e d  5  of t h e  more f r e q u e n t l y  recognized  
o d o r a n t s  and t e s t e d  175 a d d i t i o n a l  c h i l d r e n .  The o d o r a n t s  were 
candy cane ,  f i s h ,  baby powder, bubble gum, and orange. W e  also 
adminis te red  t h e  Peabxly P i c t u r e  Vocabulatory Test-Revised t o  
de termine  t h e  r e l a t i o n s h i p ,  i f  any, txtween o l f a c t o r y  scores and 
g e n e r a l  i n t e l l e c t u a l  a b i l i t y .  C h i l d r e n  &ween t h e  a g e s  of 3  
6/12 and 4 y e a r s  had o n l y  68% wrrect. By a g e  5,  t h e  p e r c e n t  
wrrect had reached a p l a t e a u  of  93%. An a d u l t  w i t h  Kallrnann 
s y n d r m  (hypogonadotropic hypogonadism and a n o s n i a )  had o n l y  
24% w r r e c t .  T h e r e  was m r e l a t i o n s h i p  between t h e  Peabxly T e s t  
swres and p e r c e n t  w r r e c t  o n  t h e  o l f a c t o r y  test. I n  
oonclus ion ,  we have  developed an o l f a c t o r y  test f o r  e v a l u a t i n g  
p u n g  c h i l d r e n .  The kprovement  i n  o l f a c t o r y  scores w i t h  age  
mv  ke due t o  m t u r a t i o n  of  t h e  o l f a c t o r v  wrocess r a t h e r  t h a n  

NEONATAL CONVULSIONS: TYPE AND OUTCOME. Robertson, 
C.M.T., Glenrose School H o s p i t a l  and Department of 1702 P e d i a t r i c s ,  U n i v e r s i t y  of A l b e r t a ,  Edmonton, Canada. 

Two hundred and t h i r t y - s i x  neonates  w i t h  convuls ions  (90 .8% of 
s u r v i v o r s )  from a  r e g i o n a l  p e r i n a t a l  program had d e t a i l e d  neuro- 
developmental  follow-up a s  p a r t  of a  cohor t  of 934 neonata l  grad- 
u a t e s  a s s e s s e d  a t  3 .5  y e a r s  of age .  A l l  c h i l d r e n  w i t h  known syn- 
dromes o r  malformations of t h e  c e n t r a l  nervous system were not i n -  
c luded .  F i f t y - f i v e  percent  were term neonates .  

The t y p e s  of c l i n i c a l  n e o n a t a l  convuls ions  inc luded:  gener- 
a l i z e d  t o n i c  w i t h  o r  without g e n e r a l i z e d  c l o n i c  (n=129)(36.4% 
handicapped),  m u l t i f o c a l  c l o n i c  (n=82)(35.4% handicapped),  s u b t l e  
o r  p r i m i t i v e  (n=81)(33.3% handicapped),  symmetrical  myoclonic (n= 
6) (66 .7% handicapped),  and u n s p e c i f i e d  (n=12)(50.0% handicapped).  

$ of Types of Convulsions 
0 1 2 3 X P  

n  698 169 60 7  
% handicapped 9.2 26.6 46.7 57.1 93.0 CO.0001 
% > 6  months d e l a y  - FM 9.9 22.5 45.0 57.1 74.7 L0.0001 

- GM 11.5 26.0 51.7 57.1 83.9 d 0 . 0 0 0 1  
% > - 1  SD I Q  (Stan .Bin . )  16.8 33.7 40.0 71.4 46.4 LO.OOO1 
[FM=Fine Motor; GM=Gross Motor; Stan.Bin.=Stanford-Binetl 

'Handicapped' was a l s o  r e l a t e d  t o  t h e  number of t y p e s  of a n t i -  
convulsants  r e q u i r e d  t o  c o n t r o l  t h e  convuls ions  ( c h i  square  = 

104.7,p= <0.0001),  but was not r e l a t e d  t o  t h e  age of onse t  of 
convuls ions .  

Whereas previous  s t u d i e s  have r e l a t e d  s e i z u r e  type  and out -  
come, t h i s  s t u d y  s u g g e s t s  a  s t r o n g  r e l a t i o n s h i p  between t h e  num- 
ber  of d i f f e r e n t  t y p e s  of c l i n i c a l  neonata l  convuls ions  per c h i l d  
and outcome. 

PLASMA MONOAMINE METABOLITES FOLLOWING DE- 
BHISOQUIN IN ADD. B e n n e t t  A h a  w i t z  S a l l y  1703 U h a v w i t z ,  G e o r c ~ e  &Ix A s  ~ ; r k  A. 

~ i d d l e .  James F. L e c k m a n ,  Mvra 0, S m i t h ,  a n d  D o n a a J .  
C o h e n .  Y a l e  S c h .  Med. D e p t s .  P e d .  & C h i l d  S t d y .  C t r .  - -- 

We report  an i m p o ; t a n t  new s t r a t e g y  - i n  t h e  
i n v e s t i g a t i o n  o f  t h e  b i o l o g y  o f  ADD, t h e  d e b r i s o q u i n  
l o a d i n g  tes t .  D e b r i s o q u i n ,  a u n i q u e  m o n o a m i n e  o x i d a s e  
i n h i b i t o r  r e d u c e s  t h e  p e r i p h e r a l  c o n t r i b u t i o n  t o  
p l a s m a  c a t e c h o l a m i n e  m e t a b o l i t e s  (HVA a n d  MHPG, t h e  
p r i n c i p a l  m e t a b o l i t e s  o f  d o p a m i n e  a n d  n o r e p i n e p h r i n e ,  
r e s p e c t i v e l y ) ,  e f f e c t i v e l y  m i n i m i z i n g  t h e  " n o i s e t ' ~ i n  
t h e  s y s t e m ,  a l l o w i n g  c e n t r a l  m o n o a m i n e r g i c  m e c h a n i s m s  
t o  b e  m o r e  a c c u r a t e l y  e x a m i n e d .  We s t u d i e d  t h e  
r e l a t i o n s h i p  b e t w e e n  b e h a v i o r s  r e p r e s e n t i n g  t h e  
c a r d i n a l  s y m p t o m s  o f  ADD a n d  p l a s m a  m o n o a m i n e  
m e t a b o l i t e s  i n  5  b o y s  w i t h  ADD ( a g e s  7-14 y e a r s )  
b e f o r e  a n d  a f t e r  d e b r i s o q u i n .  B e h a v i o r  w a s  a s s e s s e d  b y  
t h e  Y a l e  C h i l d r e n ' s  I n v e n t o r y  ( Y C I )  a n d  a v a r i e t y  o f  
c o g n i t i v e  a n d  a t t e n t i o n a l  t a s k s .  S i g n i f i c a n t  
c o r r e l a t i o n s  w e r e  o b s e r v e d  b e t w e e n  plasma HVA a n d  
m e a s u r e s  o f  i m p u l s i v i t y  (YCI I m p u l s i v i t y  sca le  a n d  
M a t c h i n g  F a m i l i a r  F i g u r e s  T e s t ) ,  a n d  plasma MHPG a n d  
m e a s u r e s  o f  a c t i v i t y  (YCI A c t i v i t y  s c a l e )  a n d  
a t t e n t i o n  (YCI A t t e n t i o n  scale,  P a i r e d  A s s o c i a t e  
L e a r n i n g  T e s t .  Our  f i n d i n g s  s u g g e s t  t h a t  d o p a m i n e r g i c  
s y s t e m s  i n f l u e n c e  t h o s e  m e c h a n i s m s  r e s p o n s i b l e  f o r  
i m p u l s i v i t y  w h i l e  n o r a d r e n e r g i c  s y s t e m s  r e l a t e  t o  
a t t e n t i o n  r e g u l a t i o n  a n d  a c t i v i t y  m o d u l a t i o n .  

FLUNARIZINE REDUCES BRAIN CATECHOLAMINE RELEASE AND 

91704 MORPHOLDGIC DAMAGE CAUSED BY PERINATAL HYPOXIA-IS- 
CHEMIA. F. S i l v e r s t e i n ,  K .  Buchanan, & M. Johns ton .  

U .  of Michigan, S e c t .  of P e a d i a t r i c  Neurology Ann Arbor. 
U n i l a t e r a l  c a r o t i d  a r t e r y  l iga t ion(UCL) ,  followed by t imed 

exposure t o  a n  8% oxygen environment,  i n  7  day o l d  r a t  pups i s  
a  u s e f u l  p r e p a r a t i o n  f o r  s tudy  of t h e  pa thogenes is  of hypoxic- 
ischemic b r a i n  i n j u r y .  I n  t h i s  model, 1 .5  hours  of hypoxia- 
i schemia  s t i m u l a t e s  s t r i a t a l  dopamine turnover  [homovani l l ic  
acid(HVA)/ dopamine(D) r a t i o ]  a c u t e l y  and l e a d s  t o  t i s s u e  
damage i n  t h e  hemisphere i p s i l a t e r a l  t o  UCL(Ann Neurol 15:342, 
Neurosci  L e t t r s  49: 271). Pre- t rea tment  w i t h  f l u n a r i z i n e ,  an  
o r g a n i c  ca lc ium a n t a g o n i s t  s e l e c t i v e l y  concent ra ted  i n  b r a i n ,  
markedly a t t e n u a t e d  t h e  a c u t e  s t r i a t a l  D r e l e a s e  i n  a  dose  
dependent fash ion-opt imal ly  a t  30 mgjkg. I n  normal pups HvA/D 
= .09 + .Ol(n=20), & i n  s a l i n e  p r e t r e a t e d  hypoxic l i g a t e s  HVA/ 
D = 2 . 1 7 +  .5 on t h e  s i d e  of UCL(n=15). However, i n  14 l i t t e r -  
mate l i g a t e s  g iven  30 mgjkg f l u n a r i z i n e  i n t r a p e r i t o n e a l l y  
( i . p . ) ,  HVA/D = .37 5 .17 (p<.025, t - t e s t ) .  The same dosages,  
adminis te red  o r a l l y  o r  i . p . ,  l i m i t e d  t h e  e x t e n t  of morphologic 
damage; i n  an imals  s a c r i f i c e d  2  weeks a f t e r  i n j u r y ,  mean i p s i -  
l a t e r a l  hemisphere weight r e d u c t i o n  was 5.6 + 2% i n  12 pups 
g i v e n  30 mg/kg of f l u n a r i z i n e  and 19  + 4% i n  1 3  l i t t e r - m a t e  
c o n t r o l s  (p<.01, t - t e s t ) .  

These r e s u l t s  demonst ra te  f l u n a r i z i n e ' s  n e u r o p r o t e c t i v e  
e f f i c a c y  and conf i rm t h a t  i n  t h i s  model s t r i a t a l  dopamine 
turnover  i s  a  u s e f u l  biochemical i n d i c a t o r  of t h e  t h r e s h o l d  
of  hypoxia-ischemia needed t o  produce neuronal  i n j u r y .  - .  

i $ e l l e d u a l  development. 
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