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SYMPATHETIC NERVE STIMULATION ATTENUATES 
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WITH SHORT-TERM NEUROLOGICAL OUTCOME IN VLBW 1729 INFANTS. John Wimmer. R i t a  Saldanha.  S teve  Enoelkr. 
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'previous work s"ggesg  tha t  sympathetic nerve activation may influ- 
ence CBF in hypoxic or asphyxiated newborn animals. The present 
experiments investigate the  e f fec t  of respiratory acidosis on the  
efficacy of sympathetic nerves on CBF in 5 anesthetized (30% N20) 
newborn piglets. The right sympathetic trunk was electrically 
stimulated for 60s (16 Hz, ISv, 3 msec) while the left  side served a s  
control  and blood flow t o  each hemibrain was measured (microspheres) 
during (I) baseline (no stimulation), (2) stimulation during normocapnia 
( ~ ~ 0 2 = 3 8 + 2  torr), and (3) stimulation during hypercapnia ( ~ ~ 0 2 . 6 2 3  
torr). During baseline, CBF was 88% and 8727 ml/min/lOOg in the l e f t  
and right hemibrain respectively. Sympathetic nerve stimulation 
decreased flow t o  the right hemibrain by e l %  during normocapnia. Most 
significant vasoconstriction was noted in the  cerebrum (CBM) and 
choroid plexus (CP) where stimulation reduced flow by 822 and 60+10% 
respectively. During hypercapnia where CBF was increased t o  294258 
ml/min/IOOg, sympathetic nerve stimulation decreased flow t o  the  right 
hemibrain, CBM, and C P  by 25%, 3 4 3 ,  and 71%7%, respectively. Blood 
pressure and blood gases were not a f fec ted  by sympathetic stimulation. 
These da ta  suggest tha t  activation of sympathetic nerves during 
normocarbia has minimal e f fec t s  on CBF in the newborn piglet but 
profoundly decreases choroid plexus flow. During hypercapnia, however, 
activation of sympathetic nerves may severely a t tenua te  the 
vasodilatory capacity of the  cerebrovasculature and thus compromise the  
vascular response of the  newborn brain. (NIH T35-HD-07217-IOAI) 

F ive  i n f a n t s  wi th  asymptomatic c o n g e n i t a l  CMV documented by 
u r i n e  c u l t u r e  i n  t h e  f i r s t  week of l i f e  were eva lua ted  i n  a pro- 
s p e c t i v e  s tudy  of t h e  r e l a t i o n s h i p  between materna l  CMV sero logy  
d u r i n g  pregnancy and neurodevelopmental  outcome o f  t h e  i n f a n t .  
I n i t i a l  assessment a t  1 week t o  3 months of age c o n s i s t e d  of un- 
enhanced c r a n i a l  CT s c a n ,  ABR, and n e u r o l o g i c  exam, wi th  r e a s -  
sessment a t  6-9 months of a g e .  Three of t h e  5 i n f a n t s  had ab- 
n o r m a l i t i e s  on one o r  more of t h e s e  exams. Two i n f a n t s  had ab-  
normal lucency of t h e  c e r e b r a l  whi te  m a t t e r  on CT scan;  on subse- 
q u e n t s c a n s ,  one had m i l d l y  d i l a t e d  l a t e r a l  v e n t r i c l e s  and one 
had no a b n o r m a l i t i e s .  Both i n f a n t s  were m i l d l y  hypotonic and 
had abnormal ABR's c h a r a c t e r i z e d  by prolonged Wave V l a t e n c i e s  
and Wave I - V  i n t e r v a l s  (22 S.D. above mean f o r  age ,  Salamy and 
McKean, E l e c t r o  C l i n  Neuro, 1976),  wi th  normal Wave I  l a t e n c y .  
S e r i a l  ABR's revea led  g r a d u a l  decrease  i n  l a t e n c y  t imes  t o  normal 
l i m i t s  by 6-9 months of age.  A t h i r d  i n f a n t  had both  an abnormal 
CT scan  (abnormally prominent in te rhemispher ic  f i s s u r e  and c i s -  
t e r n a l  s p a c e s ) ,  bu t  normal ABR. I n  t h e  absence o f  o t h e r  p e r i n a -  
t a l  r i s k  f a c t o r s ,  t h r e e  "normal" i n f a n t s  had CT, ABR and/or  neu- 
r o l o g i c  a b n o r m a l i t i e s  which may be r e l a t e d  t o  t h e  i n  u t e r o  CMV 
i n f e c t i o n .  However, t h e  pathophysiology and long  term s i g n i f i -  
cance of t h e s e  f i n d i n g s  a r e  n o t  c l e a r .  Longi tud ina l  assessment 
w i l l  be  e s s e n t i a l  t o  d e f i n e  t h e  f u l l  impact of i n  u t e r o  exposure 
t o  CMV. 
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In  an e f f o r t  t o  e l u c i d a t e  t h e  long-term e f f e c t s  o f  n e o n a t a l  
c e r e b e l l a r  hemorrhage, 6 c h i l d r e n  wi th  t h i s  l e s i o n  documented on 
CT scan were a s s e s s e d  neurodevelopmentally.  A l l  were managed 
c o n s e r v a t i v e l y  wi thout  s u r g i c a l  evacua t ion  of t h e  hematoma. 
P e r i n a t a l  d a t a  and developmental  performance (on t h e  G e s e l l ,  
Bayley o r  McCarthy) a r e  shown below: 

Age Ges t .  
Evaluated B i r t h  Age Aygar Method of 
(Months) Weight (Weeks) Shunt 1 5 '  Del ivery  D.Q. 

7 3960 40 + 9 9 CIS-Abruptio P la .  54 
15 2977 39 + 9 9 Vagina l ,  Forceps 60 
21 3174 37 - 8 10 F o o t l i n g  Breech 53 
32 3300 40 - 9 10 Vagina l ,  Forceps 75 
44 2070 37 - 6 8 Frank Breech 84 
48 2807 39 - 5 7 Frank Breech 5 2 

Neurologic f i n d i n g s  inc luded  mild t o  moderate hypotonia ( 5 ) ,  a-  
t a x i a  ( 4 ) ,  t i t u b a t i o n  ( 2 ) ,  dysmet r ia  and/or  tremor ( 4 ) .  Of t h e  
5 c h i l d r e n  above 1 y e a r  o f  age ,  on ly  1 ambulated wi thout  a i d s .  
In  g e n e r a l ,  motor s k i l l s  were more s e v e r e l y  impaired than  cogni-  
t i v e  f u n c t i o n i n g .  These d a t a  sugges t  t h a t  c h i l d r e n  s u r v i v i n g  
c e r e b e l l a r  hemorrhage n o t  on ly  have n e u r o l o g i c  d e f i c i t s  r e l a t e d  
t o  t h e  s i t e  of hemorrhage, bu t  c o g n i t i v e  d e f i c i t s ,  r e l a t e d  t o  a 
more g e n e r a l i z e d  c e r e b r a l  i n s u l t .  Follow-up i s  i n d i c a t e d  t o  c l a r -  
i f y  u l t i m a t e  i n t e l l e c t u a l  end neuro logic  func t ion ing .  

< -  ~. 
Grant Somes, Ar thur  Kopelman ( ~ p o n .  by W. ~ a u p u s  j .  Eas t -caro-  
l i n a  Univ Med Sch, P i t t  Cnty Meml Hosp, Dept of Peds, 
G r e e n v i l l e  N C  

P e r i n a t a l  asphyxia and i n t r a c r a n i a l  hemorrhage a r e  known t o  
be major de te rminants  of neurodevelopmental outcome in  VLBW 
neonates ,  bu t  s p e c i f i c  and a c c u r a t e  p r e d i c t o r s  a r e  no t  well  
e s t a b l i s h e d .  Recent i n v e s t i g a t i o n s  have i n d i c a t e d  t h a t  serum 
c r e a t i n e  k inase  isoenzyme BB (CK-BB) l e v e l s  a r e  a s s o c i a t e d  with 
outcome. 

In t h i s  p r o s p e c t i v e  s t u d y  serum samples were ob ta ined  a t  24 
+ 4 hours in  8 3  preterm i n f a n t s  < 32 weeks g e s t a t i o n .  Cord 
Klood was a l s o  a v a i l a b l e  f o r  a n a i y s i s  i n  38 of them. Tota l  CK 
and C K - B B  by e l e c t r o p h o r e s i s  were determined on each of t h e  
samples. M o r t a l i t y ,  c r a n i a l  u l t rasound s c o r e s  on days 1 and 3 ,  
t h e  presence  of s e i z u r e s  wi th in  t h e  f i r s t  2 weeks, abnormal 
neuro logica l  s t a t u s  ( S a r n a t  Score)  dur ing  t h e  f i r s t  2 weeks, 
Parmalee neuro logica l  exam s c o r e  a t  t h e  t ime of d i scharge ,  and 
t h e  presence  of hydrocephalus were measured a s  shor t - te rm out -  
comes. 

Using a non-parametric t e s t  f o r  a s s o c i a t i o n  ( K e n d a l l ' s  t a u ) ,  
no a s s o c i a t i o n s  were found between CK-BB va lues  i n  e i t h e r  cord 
blood o r  24 hour samples and any of t h e  above parameters.  Thus, 
CK-BB i s  n o t  a s s o c i a t e d  with shor t - te rm neuro logica l  s t a t u s .  
Follow-up i s  underway t o  e v a l u a t e  whether CK-BB may p r e d i c t  
long-term neurodevelopmental outcome. 

BIOTINIDASE ACTIVITY IN BRAIN AND ITS IMPLICATION 0 1 730;;rr B F Z I D A S E  DEFICIENCY. Sharon E .  Suchy and 
Y Departments of Human Genet ics  and 

P e d i a t r i c s .  Medical  Col leae  of V i r a i n i a .  Richmond. VA 23298. .. . 
The ne;rologic f e a t &  o f  b i o t i n i d a s e  d e f i c i e n c y  inc lude  

myoclonic s e i z u r e s ,  a t a x i a  and h e a r i n g  l o s s  which may occur  
wi thout  o v e r t  o r g a n i c  a c i d u r i a .  Prev ious  s t u d i e s  by P ispa  (Ann 
Med Exp B i o l  Fenn 43, s u p p l .  5.1-39. 1965) i n d i c a t e d  t h a t  t h e r e  
was no b i o t i n i d a s e  a c t i v i t y  i n  normal mammalian b r a i n s .  However, 
u s i n g  a s e n s i t i v e  r a d i o a s s a y  we have determined t h a t  t h e  mean 
a c t i v i t y  i n  p e r f u s e d  r a t  b r a i n s  (n=4) i s  9.9 pmol/min/mg p r o t e i n  
(range= 6.4-12.0) i n  t h e  b r a i n  stem, 3 . 5  (2.9-4.3) i n  t h e  c e r e -  
bellum and 1 .7  (1.0-2.2) i n  t h e  cerebrum. The mean enzyme a c t i v -  
i t y  i n  human cerebrum i s  32 pmol/min/mg (7.2-91; n=6) .  The mean 
b i o t i n i d a s e  a c t i v i t y  i n  human CSF is  30 pmol/ min/ml (range=O- 
100; n=44). These r e s u l t s  i n d i c a t e  t h a t  t h e  b r a i n  is  capable  of 
r e c y c l i n g  b i o t i n .  Therefore ,  i n  b i o t i n i d a s e  d e f i c i e n t  i n d i v i d -  
u a l s  t h e  b r a i n ' s  on ly  a c c e s s  t o  b i o t i n  i s  v i a  t r a n s p o r t  a c r o s s  
t h e  b lood-bra in  b a r r i e r .  S ince  t h e  requirement f o r  b i o t i n  i n  t h e  
b r a i n  appears  t o  be  h igh  and s t u d i e s  by  Baker e t  a l .  (Nutr .  Rep. 
I n t l .  2 : 6 6 1 - 6 7 0 ,  1983) i n d i c a t e  t h a t  t h e  c o n c e n t r a t i o n  of 
b i o t i n  i n  t h e  CSF i s  on ly  115 t h a t  of  t h e  serum, then  a severe  
sys temic  d e p l e t i o n  o f  b i o t i n  would r e s u l t  i n  concomitant  de- 
c r e a s e  o f  b i o t i n  i n  t h e  b r a i n .  Even i f  ca rboxylase  tu rnover  is 
s lower  i n  t h e  b r a i n  than  i n  o t h e r  t i s s u e s ,  b i o t i n  d e f i c i e n c y  may 
occur  sooner  i n  t h e  b r a i n  and p r e f e r e n t i a l l y  a f f e c t  b i o t i n y l a -  
t i o n  o f  t h e  c a r b o x y l a s e s ,  p r i m a r i l y  pyruva te  carboxylase ,  r e -  
s u l t i n g  i n  a l o c a l i z e d  accumulation o f  l a c t a t e  and/or  o r g a n i c  
a c i d s  which may n o t  be d e t e c t a b l e  i n  t h e  u r i n e .  

INFANTILE BERIBERI PRESENTING AS LEIGH'S SYNDROME. 

a1731 David T. Wyatt, Michael  J. Noetze l ,  Richard E. 
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S t .  Louis C h i l d r e n ' s  Hospi ta l  
A s i x  month o ld  male i n f a n t  p resen ted  wi th  a l e f t  6 t h  nerve  

p a l s y  and i n c r e a s i n g  f requency  of emesis.  For 3-112 months h i s  
i n t a k e  had c o n s i s t e d  s o l e l y  of a skim mi lk  product  c o n t a i n i n g  
<10 u g/L of th iamine .  I n i t i a l  e l e c t r o l y t e s ,  blood g a s ,  LP, and 
CT scan were normal. He showed poor swallowing,  i n t e r m i t t e n t  
s t a r i n g  and j e r k i n g ,  h y p o t h e m i a  and a p r o g r e s s i v e  hyponatremia 
cu lmina t ing  i n  a s e i z u r e  and r e s p i r a t o r y  a r r e s t .  Despi te  i n t u -  
b a t i o n ,  e l e c t r o l y t e  c o r r e c t i o n ,  a n t i b i o t i c s  and s t e r o i d s ,  he 
developed t o t a l  opthalmoplegia,  hypotonia ,  mouthing movements, 
l e t h a r g y ,  apnea and bradycard ia .  A CT s c a n  showed b i l a t e r a l  
pu tamina l  l u s c e n c i e s  bu t  no brninstem a b n o r m a l i t i e s .  Serum 
glu tamic  a c i d ,  g lu tamine ,  a l a n i n e ,  and l e u c i n e  were m i l d l y  
e l e v a t e d  (4 days I V  g lucose  on ly) .  Normal l a b :  c o r t i s o l ,  17-OH 
proges te rone ,  DHEA, u r i c  a c i J ,  b i c a r b ,  l i v e r  f u n c t i o n s ,  NH4, 
Ca, P, Mg, Cr,  u r i n e  porphyr ia  s t u d i e s .  Thiamine supplemen- 

T4 ' 

t a t i o n  r e s u l t e d  i n  r a p i d  c l i n ~ c a l  improvement. CT scan t h r e e  
months l a t e r  revea led  a lmos t  complete r e s o l u t i o n  of t h e  
~ u t a m i n a l  l u s c e n c i e s .  One year l a t e r ,  mild g r o s s  motor d e l a y s  
remain;  growth i s  normal;  no s e i z u r e s  have occured.  

L a c t a t e  (u!O T o t a l  Thiamine (nM) 
CSF S e r ~ m  CSF Blood 

Normal (+ SD) z 5 0 0  1 3 9 T 4 3  1-32 
~ ~- . . 
Pre t rea tment"  2560 2640 < l o  64 
Postreatment* 1860 1530 300+ 364 
"4 and 1 3  days a f t e r  r e s p i r a t c r y  a r r e s t .  
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