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ENERGY STATE OF THE BRAIN I N  EXPERIMENTAL NEONATAL 
Jf 171 1 STATUS EPILEPTICUS-R .C. Vannucci & F. Vas t a ,  W N J -  

Rutgers Medical School, Denartment of P e d i a t r i c s ,  New 
Brunswick, N.J.; D.G. Fujikawa, B.D. Dwyer & C. G. Waster la in ,  
Veterans Administration Medical Center ,  De~a r tmen t  of Neurology 
Sepulveda, Ca l i fo rn i a  

Cerebral metabol ic  responses t o  s t a t u s  eu i l ep t i cus  (SE) were 
i nves t i ga t ed  f o r  the  f i r s t  time i n  neonata l  primates.  Ten 14- 
day o ld  Marmoset monkeys were anes the t i zed  wi th  ketamine & moni- 
tored f o r  systemic BP, blood gases & glucose. An I M  i n j e c t i o n  of 
b i cucu l l i ne  nroduced tonic-c lonic  convulsions wi thout  hynoxemia, 
hypoglycemia o r  hypotension f o r  30 min,: t h e r e a f t e r ,  b r a in s  were 
quick f rozen & preuared f o r  r eg iona l  NADH re f l ec t ance  fluorometry 
& ATP bioluminescence. Micro-samples of fo r eb ra in  were analyzed 
f o r  ATF (C-2.66, SE-2.04), P-creat ine  (C-3.45, SE-0.92), Glucose 
((2-3.57, SE-0.20) and Lac t a t e  (C-3.23, SE-10.05)mmol/kg. Simi lar  

a l t e r a t i o n s  i n  metabol i te  l e v e l s  were noted i n  diencephalon and 
i n  deep ce reb ra l  c o r t i c a l  s t r u c t u r e s .  NADH fluorometry produced 
patchy r e l a t i v e l y  svmmetrical a r ea s  of enhanced f luorescence  i n  
boundary zones between a n t e r i o r  & middle ce reb ra l  a r t e r i e s  of 
ce r eb ra l  cor tex ,  i n  c ingu la t e  g y r i  & diencenhalon. Regional ATP 
was decreased g loba l ly  i n  SE animals.  Furthermore, ATP l eve l s  
were no t  s t a t i s t i c a l l y  d i f f e r e n t  i n  b r a i n  regions  wi th  high o r  
low NADH f luorescence .  Thus, g l y c o l y t i c  in termedia tes  & high 
energv reserves  a r e  d is ruuted i n  b r a i n s o f  neonata l  Marmosets sus- 
t a in ing  SE. The i n s u l t  follows i n  p a r t  a vascular  d i s t r i b u t i o n .  
Whether o r  no t  t he  a l t e r e d  energy s t a t e  i s  s eve re  enough t o  be 
a s soc i a t ed  wi th  b r a i n  damage is  under i nves t i ga t i on .  (Supported 
bv Research Service  of t he  Veterans Administration and by NIH 
INS-13515 and #HD-15738. 

GLUCOSE SUPPLEMENTATION DOES NOT ACCENTUATE HYPOXIC- 
ISCHEMIC BRAIN DAMAGE I N  IMMATURE RATS: BIOCHEMICAL 
~ C H A N I S M S - R . C .  Vannucci, F.  "as ta  & S.J .  Vannucci, 

UMDNJ-Rutgers Medical School, Department of P e d i a t r i c s ,  New 
Brunswick, N .  J .  08904. 

Previous i nves t i ga t i ons  from our labora tory  have shown t h a t  
hyperglycemia dur ing t he  course of hypoxia-ischemia (H-I) does 
no t  i nc rea se  b r a i n  damage i n  immature animals a s  occurs i n  a d u l t s  
(Voorhies e t  a 1  1982). To c l a r i f y  biochemical mechanisms respon- 
s i b l e  f o r  t h i s  age s p e c i f i c  paradox, we sub j ec t ed  7-day pos tna t a l  
r a t s  t o  u n i l a t e r a l  common c a r o t i d  a r t e r y  l i g a t i o n  followed by the  
hypoxia produced by t h e  i nha l a t i on  of 8% oxygen f o r  2hr (Rice e t  
a l ,  1981). Experimental animals received 0 . 1  m l .  50% glucose s c  
15 min p r i o r  t o  onset  of hypoxia,  which increased blood glucose 
t o  350 mg/dl f o r  2 hr .  Glucose i n  t he  ce reb ra l  hemisphere i p s i -  
l a t e r a l  t o  the  c a r o t i d  occlus ion was exhausted by 20 rnin of H-I 
i n  con t ro l  ( s a l i n e  i n j ec t ed )  r a t s  but  not  u n t i l  2 h r  i n  glucose- 
t r e a t e d  animals. Brain l a c t a t e  and puruvate increased t o  a great -  
e r  ex t en t  i n  t he  g lucose- t rea ted  animals but  only a t  20 and 60 
min, such t h a t  L/P r a t i o s  were comparable a t  2 h r .  Declines i n  
ATP and P-creat ine  occurred e a r l i e r  i n  con t ro l  animals,  but  by 2 
h r  low l e v e l s  were seen i n  both groups. To ta l  adenine nucleo- 
t i d e s  a l s o  were dep l e t rd  t o  t he  same degree. The f i nd ings  i nd i -  
c a t e  t h a t  de sp i t e  an  e a r l y  p ro t ec t i ve  i n f luence  of g lucose  on 
b r a i n  g l y c o l y t i c  in termedia tes  & high energy reserves  dur ing cer- 
e b r a l  H-I, t he  e f f e c t  is  s h o r t  l i ved  even wi th  continuing hyper- 
glycemia. Limited glucose  en t ry  i n t o  the  immature b r a i n  a t  any 
blood glucose  l e v e l  r e t a r d s  anaerobic metabolism during H-I; 
which, i n  t u rn ,  leads  t o  a d i s rup t ion  of the  energy s t a t e  of t he  
t i s s u e  and u l t ima te  b r a i n  damage. (NIH //HD-15738). 

SERUM CREATINE KINASE BRAIN SPECIFIC 

1713 ISOENZYME (CK-BB) IN TERM ASPHYXIATED 
INFANTS. Rose M. Viscardi, Steven M. Donn, Donald A. 

Giacherio, Gary W. Goldstein, Depts. of Pediatrics, P a t h o n  
Neurology, University of Michigan Medical Center, Ann Arbor. 

Asphyxiated term infants (A)  are  a t  risk for earlv-onset seizures 
persistent encephalopathy, abnormal EEGTs and long-term sequelae: 
CK-BB is elevated in preterm infants with NH and term infants with 
post-asphyxia1 neurologic injury. We correlated CK-BB with other 
laboratory and clinical assessments of asphyxia in the neonatal period 
and with outcome a t  3-6 months. Criteria for asphyxia was one or 
more of: Apgar (5 min) < 5; need for resuscitation beyond 5 min; 
abnormal neurologic exam-by 24 h of age with a history suggestive 
of perinatal asphyxia. Serum total CK and BB fraction were measured 
from umbilical cord blood and samples were drawn a t  6-12 h and 24-36 
h in 8 normal and 13 A infants. Sarnat encephalopathy staging was 
done daily and EEG's were obtained on days 1 and 7 for A infants. 
CK and BB values were not affected by route of delivery or duration 
of labor. Differences were seen in CK-BB measurements a t  6-12 h for: 

CK-BB (U/L) (U/L) p 
Apgar < 5 4 8 2 5 3  Apga r ,5  8 + 8  < 0.05 
Seizures 62 + 72 No seizures 15 + 21 < 0.05 
Sarnat II/III 62 + 72 Sarnat 011 15 21 < 0.05 
Abnormal outcome 62 + 72 Normal 15 + 21 < 0.05 

The CK-BB peak a t  6-12 h rather than in cord blood suggests that 
the asphyxia1 insult was more closely related t o  intrapartum period 
than chronic intrauterine events. The best predictors of poor prognosis 
are a low Apgar a t  5 min and neonatal seizures. CK-BB is a useful 
biochemical marker of significant asphyxia. 

EFFECT OF THEOPHYLLINE ON THE CEREBRAL 
BLOOD FLOW (CBF) RESPONSE TO HYPOCAPNIA IN 1714 NEWBORN PIGLETS. L. Craig Wagerle, Barry Lawson, and 
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Cerebral hypocapnic vasoconstriction is limited such that CBF no 
longer decreases when PaC02 falls below 20-25 torr, presumably because 
tissue hypoxia resulting from hypoperfusion counteracts the C 0 2  induced 
vasoconstriction. This study examines the effect of theophylline (T), an 
adenosine receptor antagonist, on the CBF response to  hypocapnia in 
newborn piglets. Twelve piglets (2-5) days, ventilated under 30% N20 
anesthesia, were divided into two groups; one received T, 10 m /kg i.v. 
(n=5) while controls received saline (n=7). CBF (microsphere$, blood 
gases, pH, and blood pressure were measured during baseline (PaC02=40) 
and following sequential hyperventilation for 10 min, to  PaC02's of 31 
(HVI), 23 (HV2), and I4 torr (HV3). In control pigs, CBF decreased from 
baseline (5527) t o  4726 and 3825 ml/min/lOOg during HVI and HV2 with 
no further decrease a t  HV3, 3825 ml/rnin/lOOg (meanLSEM). In T pigs, 
CBF decreased from 5424 to 4125 and 3655 during HVI and HV2 and 
decreased further to  2 E 4  ml/min/lOOg during HV3, p c0.01. T enhanced 
vasoconstriction a t  low PaC02 in all brain regions. Additional studies in 
6 piglets (a-chloralose), with a cranial window implanted over the left  
parietal lobe, examined the response of pial vessels to topical adenosine 
before and after T. Adenosine (10-5 M) caused 31% increase in pial 
vessel caliber, 151221 pm (12 vessels) to  199226 Nm. T caused pial 
vasoconstriction (135218 pm) but had no ef fec t  on adenosine-induced 
vasodilation (176220 pm, 30%). These data show that T enhanced 
hypocapnic vasoconstriction a t  doses where cerebral vessel response to  
adenosine was not inhibited, suggesting that  T ac ts  by a mechanism other 
than adenosine receptor inhibition. 

NEW METHODS FOR THE DIAGNOSIS OF VmIANT FORMS OF 
NEUROLIPIDOSIS. David A. Wenger, Tooru Kudoh, Koji ' 1715 Inu i ,  Shinsuke Fuj ibayashi  and Martha S a t t l e r .  Univ- 

e r s i t y  of Colorado School of  Medicine, Department of P e d i a t r i c s ,  
Denver. 

Most lysosomal s torage  d i s ea se s  can be diagnosed by measuring 
t h e  a c t i v i t y  of  a s p e c i f i c  enzyme i n  an e a s i l y  ob t a inab l e  t i s s u e  
sample. This  can open t h e  way t o  c a r r i e r  i d e n t i f i c a t i o n  i n  fam- 
i l y  members and p rena t a l  t e s t i n g  when requested. A number of  
ch i l d r en  and young a d u l t s  wi th  mental r e t a rda t i on ,  s e i zu re s  and 
o the r  c l i n i c a l  f i nd ings  bu t  normal enzyme va lues  have been diag- 
nosed a s  having a d e f e c t  i n  sphingol ip id  catabolism by new tech- 
niques. Two add i t i ona l  types  of  p a t i e n t s  wi th  GM2 gangl ios id-  
o s i s  have been i d e n t i f i e d .  One type  has  a d e f e c t  i n  hexosamin- 
i da se  A (Hex A) no t  de t ec t ab l e  wi th  t h e  usual  f luorogenic  sub- 
s t r a t e .  The use  of a s u l f a t e d  s y n t h e t i c  subs t r a t e  i n  t h e  assay 
can make t h e  d iagnosis .  P a t i e n t s  w i th  a second v a r i a n t  type  of  
GM2 gang l io s idos i s  have normal Hex A l e v e l s  bu t  appear t o  be m i s -  
s i ng  a required  hea t  s t a b l e  a c t i v a t o r  p ro t e in .  P a t i e n t s  suspec- 
t ed  of  having GM2 gang l io s idos i s  d e s p i t e  normal Hex A a c t i v i t y  
can be diagnosed by examining 1 m l  of  cerebrospinal  f l u i d  f o r  
gangl ios ides .  P a t i e n t s  wi th  normal a r y l s u l f a t a s e  A a c t i v i t y  
have been demonstrated t o  exc re t e  s u l f a t i d e s  and be unable t o  de- 
grade 1 4 ~ - s u l f a t i d e  presented t o  t h e i r  cu l t u r ed  c e l l s .  Their 
def ic iency i n  a required  sphingol ip id  a c t i v a t o r  p ro t e in  (SAP-1) 
has  been demonstrated us ing monospecific an t i bod ie s  (Ab) i n  eas- 
i l y  obta ined t i s s u e  samples. When cu l tu r ed  c e l l s  from t h e s e  pa- 
t i e n t s  were given 35~-methionine ,  and a f t e r  24 hrs they were 
lysed and t r e a t e d  wi th  Ab,  very l i t t l e  SAP-1 was produced. 

VISUAL E V O K E D  POTENTIALS (VEPs) IN ASPHYXIATED 
NEONATES. Hi l a r y  Whyte, Kwei Chin, Rosemary 1716 Menzies, Margot Taylor.  (Spon. by P.R. Swyer). 

Research I n s t i t u t e ,  Hoso. f o r  Sick Children. Deot. of . , 

Ped ia t r i c s ,  univer;ity of Toronto. 
In order  t o  determine t he  prognostic u t i l i t y  of VEPs in as- 

phyxiated i n f an t s  we s tudied 14 neonates (34-42 wks) with Apgars 
1 6  a t  5 ' ,  excluding those  with o ther  complicating f e a t u r e s  
(eg . ,  jaundice, hydrocephalus).  VEPs were recorded from Oz 
( r e f e r ence  Fz) in response t o  red L E D  s t imula t ion within 24 
hours of admission. I n f an t s  with Apgars 6 3  had 1-3 repeat  
t e s t i n g s  within t h e i r  f i r s t  week. 
Three i n f a n t s  with mild t o  moderate asphyxia (Apgar 4-6 a t  5 ' )  
had normal VEPs. The recordings  were well defined and repro- 
ducible .  
Eleven in f an t s  had severe  asphyxia (Apgar 4 3  a t  5 ' ) .  Three 
had cons i s t en t ly  normal VEPs. In one case ,  t he  i n i t i a l  VEP 
was abnormal, r eve r t i ng  t o  a normal pa t t e rn  by 5 days. The 
remaining 7 i n f an t s  had markedly abnormal and poorly r e p l i c a t i n g  
or  f l a t  VEPs which pe r s i s t ed .  Normal or  r ap id ly  improving VEPs 
co r r e l a t ed  well with c l i n i c a l  recovery in t he  neonatal per iod.  
Severely abnormal VEPs ca r r i ed  a poor prognosis.  Six i n f an t s  
died in t he  neonatal period and the  one survivor  has severe  
p e r s i s t e n t  neurologic abnormality.  This preliminary data  sug- 
ge s t s  t h a t  repeated VEPs a r e  a useful addi t ion  t o  the  c l i n i c a l  
evaluat ion of t he  asphyxiated neonate. 
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