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A  d e c r e a s e  i n  c e r e b r a l  b l o o d  f l o w  a n d  i n  c e r e b r a l  b l o o d  Beta-endorphin is released durlng stress and activates receptors in ncl. tractus 
flow v e l o c i  t v  c a u s e d  b v  i n d o r n e t h a c i n  a d n r i n i s t r a t i o n  i s  solltarius and induces bradvcardia and resoirato~ deoression. 
haell linoh211 1 C h i l d  h e u r o l  1 9 8 7 ; 2 Y :  7 7 6 - 8 2 ;  E u r  J P e d l a t r  
1 9 8 8 ; 1 - 1 7 : 3 1 5 - 6 1 .  F o r  a  d e e p e r .  v i e w  on t h e  c e l l u l a r  b a s e  
h e  s t u d i e d  s e v e n  p r e m a t u r e  i r l f a n t s  ( l 0 8 0 g ,  3 0 + 2  h p e e k s l ,  
~ i h o  r e c e i v e d  l n d o m e t t ~ a c l n  f o r  c l o s u r e  o f  PD.4 ( 0 . 2  nrg/kg 
w e i g h t ,  i .  1,. l w i  t l l  t h e  n e a r  l n f r a r - e d  t e c h n ~ y o e .  C e r e b r a l  
b l o o d  r , o l u ~ n e  ICBI ' )  d e c r e a s e d  ~ I J  e r - e r y  c l l i l d  e.\el,t o n e  
j u s t  a f t e r  s t a r t i n g  t h e  ~ n d o m e t h a c i n  a d m l n i s t l - a  t l o ~ ,  ar,d 
r e m r * i n e d  01) a  l o h , e r  l e x - e l  during t h e  nronl t o r i n g .  t  l m e  1 3 0  
m i n l .  T h e  b a l a n c e  o f  t h e  r e d o ,  s t a t e  o f  c ? . t o c h r o m e  a / a 3  
s l i i f l e d  t o  11 d e c . r e a s e  o f  t i l e  o\ z d i s c ' l  pa l  1 o f '  t i i e  e,i-).- 
me. T a b l e  1  s l i o r < s  t l l e  r e l a  t i  i c .  c o n c i . n t  M L l O l J  c l i a r ~ g c  o f '  
t h e  C'BI' a n d  t h e  C V T .  
T a b l c  I :  t i m e  I  I 1  0 :f 0  [ 111 J r! I 

CYI' - 0 , 1 9  - 0 , 1 8 9  - 0 , 1 5 6  - 0 , 1 3 i  l r ~ ~ n ~ o l s l ~ ~ ]  
CYT - 0 , 0 2 2  - 0 , 0 2 9  - 0 , 0 2 5  - 0 , 0 1 1  / r n n ~ o l x l - ' l  

I n d o m e t h a c i i ~  r e d u c e d  CBl' a n d  h a s  a  n e g a t i \ . e  e f f e c t  oil 
t h e  r e d o s  s t a t e  o f  c g t o c l i r o n r e  u / a 3  a s  s e e n  b y  N I R S .  B o l l >  
e f f e c t s  c o u l d  danrage brarr r  c e l l s .  

AMINOPHYLLINE R E D U C E S  C Y T O C H R O M E  C O X I D A S E  IN T H E  B R A I N  
OF P R E M A T U R E  1NFANTS.Bucher Hans-Ulrich, Wolf Martin. Keel  Matthias. 
Duc  Gabriel. Department of Pediatrics, University of Zurich, Switzerland. 

Background: T h e  influence of Aminophyll ine o n  cerebral perfuslon a n d  
metabol ism in premature infants is controversial Cytochrome c oxidase is a n  
indicator of aerobic energy production i n  the cell a n d  c a n  b e  moni tored in the 
neonatal bra ln by  near infrared spectroscopy (Jobsls. 1977;  Wyatt, 1989). 

T h e  aim of this study w a s  t o  investigate the change of o x i d ~ s e d  cytochrome C 
oxidase in the brain of premature infants atter a bolus injection o f  6 m g  
Aminophyll ine per  k g  body weight admin~s te red  w ~ t h i n  1 t o  2 minutes t o  
facilitate weaning f rom the respirator. 

Patients: 1 3  premature infants (gestational age  26 t o  3 4  weeks,  postnatal 

. , ,  
We measured BE1 in CSF, in caudal area of ncl. tractus solitarius, brainstem gliosis 

by immunohistochemistry and HX in corpus vitreum liquor In SlDS victims (n=27). The 
levels were compared wrth control infants dying from other causes than SIDS (n=12). 

BE1 measurements in CSF revealed two distinct subpopulations ol SIDS. P<O.OI. (GI  
and G2). In approximately hall of the SIDS victims (GI) there was a high level of BE1 in 
CSF (160-400 fmollml CSF) and a non detectable level of BE1 in ncl. tractus solitarius 
area (c4.3 fmollmg tissue), p<0.05, G I  compared to G2. G I  cases had a higher level 
of astrogllosis in ncl. Oliva ~nf.. p<O.Ol, than G2 patients. The BE1 level in CSF of G I  
correlated with HX concentrations in corpus vitreum I~quor, r=0.92, pc0.001. The other 
half of SlDS cases (G2) had non detectable level of BE1 in CSF (<4.3 fmollml) and high 
level of BE1 in ncl. tractus solitarius area, (<4.3-17.1 fmollmg t~ssue). The controls with 

high beta-endorphin level in CSF died under stressfull circumstances as heart opera- 
tion and the controls dying from infect~on had low BE1 In CSF. 

Conclusion: SlDS is characterized by 2 groups. GI :  High BE1 level in CSF, low level 
BE1 In nCl. tractus sol~tarius area, increased level of brainstem gliosis and a correlation 
between BE1 level in CSF and HX level in corpus vltreum Ihquor. Group 2: Low BE1 in 
CSF, high level BE1 in ncl tractus solitarius area and low level of brainstem glios~s. 

CIRCULATION AND HEMATOLOGY 

27 
DEVELOPMENTAL DIFFERENCES I N  TIiE REAL TINE CALCIUM TRANSIENT 
FOLLOWING ELECTRICAL DEPOIARIZATION I N  SINGLE CARDIAC KYOCYTES. 
Stephen Cyran. Susan D i t t y ,  Bar ry  Baylen,  Joseph Cheung. Katheryn 
LaNoue, M.S. Hershey Hed. C t r . ,  Depts. o f  P e d i a t r i c s  and Physio logy,  
Hershey, Pa. USA. 

We p r e v i o u s l y  r e p o r t e d  developmental d i f f e r e n c e s  i n  c y t o s o l i c  f r e e  
ca lc ium ([Ca,]) f o l l o w i n g  steady s t a t e ,  potassium d e p o l a r i z a t i o n .  
Th is  study examines dynamic [Ca,] changes-[Call transient:[Ca,l,- 
f o l l o w i n g  e l e c t r i c a l  d e p o l a r i z a t i o n  i n  Immature(I)/Mature(M) s i n g l e  
ca rd iac  myocytes v i a  Fura-2 f luorescence.  Subanalys is of  [Ca,), i n t o  
ups t roke :  (+)d[Ca,]/dt, peak [Call , and downstroke (- )d[Ca, ] /dt  was 
performed i n  the presence (+) o r  absence ( - )  o f  I s o p r o t e r e n o l ( I S 0 ) .  

Resu l t s  (ANOVA) (*p<O.O5 vs.  M). 
BASE [Call PEAK [Call (+)d[Ca,]/dt ( - )d[Ca, ] /dt  

(nM) (nM) (nM/sec) (nM/sec) 
a g e  1 to 7 days, birth weight 760 t o  2300  g). L U X 2  
Resu l ts :  Values are means  (SD). ACBV: change of cerebral b lood  volume, 

I 119+3* 464+11* 4094+736* (-)582?154* 
M 19627 836297 10650+588 (-)964+75 

ACyt: change of oxidised cytochrome c oxidase, *:p<0.02. (+)ISO 

bcfo re  3 to 1 0  mrn 1 l to 20 m i n  after injection I 9921 290,7* 3300i189* (-)444+13* 
M 9523 1259288 1874023650 (-)2610+506 

Heart  rate 1 4 7  (20) " 1 5 8  (28) n s  156  (23) Peak [Ca,] d i f f e r e d  between groups a t  r e s t  and f o l l o w i n g  I S 0  as 
~ C P C O ~  (kPa) 5.3 (0.9) " 4.7 (1 .0) ns 4.7 (0.9) d i d  (+) and (- )d[Ca, ] /dt  which were s lower i n  the immature c e l l .  

ACBV(m11100g) 0 n s  -0.04(0.08) n s  -0.05(0.14) Mature peak [Ca,] , (+)d[Ca,]/dt and (- )d[Ca, ] /dt  i nc reased  by  50-270% 

ACyt (pmoll l) 0 -0.28(0.34) n s  -0 28(0.43) 
i n  (+) IS0 w h i l e  immature va lues  decreased by  up t o  50%. These 
decreases c o r r e l a t e d  w i t h  d im in ished  r e a l  t ime  measures o f  myocyte . . 

C O ~ C ~ U S ~ O ~ :  Aminophyll ine reduces cytochrome c oxidase significantly In the f u n c t i o n  ( X  shor ten ing)  i n  ( I )  and have i m p l i c a t i o n s  regard ing  the  

brain of premature infants and s e e m s  t o  interact wl th energy metabolism. e f f e c t s  of  i n o t r o p i c  agents a t  d i f f e r e n t  stages o f  matu ra t ion .  

TAURINE CONCEWWATIONS I N  BRAIN OF PRETKRM AND TERM LONGITUDINAL EVALUATION OF FETAL CARDIAC GROWTH AND VENTRICULAR 
NEWBORNS MEASURED BY IN l H - M I G  AM) CHROMAMGWiPW IN COMPLIANCE IN WELL CONTROLLED DIABETIC MOTHERS. Howard S Weber-. John J 

AUTOPSY TISSUE. P.S.Hkippi, C.FUSCh, C.Boesch,  R . B u r r i ,  
Botti-. Peter H Cherouny- &Barry G Baylen.. Depts. of Pediatrics. & Perlnatalogy--.Perm 

S.Posse,  F . L a z e y r a s ,  E .Boss i ,  M.Amato a n d  N . H e r s c h k o w i t z ,  
State University, Milton S Hershey Mod Center. Hershey, PA,USA 

Hypertrophic cardiomyopathy 8 abnormal ventricular compliance (VCI in the infant of the 
Of Pediatrics, University of Beme, Switzerland diabetic mother is related to Door maternal olvcemic control. We ~ros~ectivelv evaluated 

O u r  study p r e s e n t s  d a t a  o n  i n  v i v o  m e a s u r e m e n t s  o f  
r e g i o n a l  T a u  c o n c e n t r a t i o n s  i n  d i f f e r e n t  s t a g e s  of e a r l y  
h u m a n  brain d e v e l o p m e n t .  We u s e d  t h e  m e t h o d  o f  s h o r t  
e c h o t i m e  l ~ - s p e c t r o s c o p y  i n  s i n g l e  v o l u m e s  o f  3.3cm3 f o r  
t h e  i n  vivo a s s e s s m e n t .  27  p r e t e r m  ( t 3 7 w k )  and 2 2  t e r m  
n e w b o c n s ( t 3 8 w k ) ,  a l l  fed m a t e r n a l  milk, w e r e  e x a m i n e d  by 
1H-MRs e i t h e r  i n  c e r e b e l l u m  o r  c e r e b r u m .  I n  c o r n g a r i s o n  
a g e - c o r r e s p o n d i n g  a u t o p s y  t i s s u e  w a s  e x a m i n e d  by high 
p e r f o m c e  l iquid c h r a ~ t o g r a p h y  (HPLC). 
Tau8 C e r e b e l l u r ( m M )  C u o b n m  ( p r a e c e n t r a l )  (mM) 

~ u t o p s y  (HPLC) /1n -MRS h t o p s y  (HPLC) /IH-MRS 
P r e t e r m  1 .85*0 .45 /1 .51 f0 .69  2 . 0 0 M . 3 6 / 1 . 5 f i l . O b  
T e r m  2 . 4 8 f 0 . 4 1 / 2 . 9 3 f 1 . 7 8  1 . 9 3 M . 1 5 / 1 . 5 2 M . 8 2  

p < 0 . 0 5 / p < 0 . 0 5  n .s . /n .s .  
C o n c e n t r a t i o n s  o f  T a u  m e a s u r e d  i n  vivo by 1 ~ - M R S  and i n  

a u t o p s y  t i s s u e  by HPLC a r e  c o m p a r a b l e .  I n  c e r e b e l l u m  T a u  
c o n c e n t r a t i o n  i n c r e a s e s  f r o m  p r e t e r m  t o  t e r m  n e w b o r n s .  

C e r e b e l l a r  T a u  c o n c e n t r a t i o n s  m e a s u r e d  i n  a u t o p s y  t i s s u e  
o f  t e r m  n e w b o r n s  a r e  s i g n i f i c a n t l y  h i g h e r  than c e r e b r a l  
T a u  c o n c e n t r a t i o n s  ( p < 0 . 0 5 ) .  T h e  same t e n d e n c y  i s  o b s e r v e d  
in  t h e  i n  v i v o  ~H-MRS data. 

cardiac growth. VC. 8 somaiic growth in 11-Lormal (N) & 8 nongkstaGona~ inhlin dependent 
diabetic (D) pregnancies using fetal echo from mid gestation to term. Studies were performed 
at gestational age (GA) P I )  2026 wks; P2) 27-33 wks: P3) 34-40 wks 8 P4) 48-72 hrs 
postnatally. Septal IS) wall thickness (mm) in diastole was obtained using M-mode echo (4 
chamber view). Indices of right & left VC were obtained from diastolic tricuspid & mitral E & A  
wave tlme velocity integral ratios (TViElA. MViEIAl. Weight (Wl in grams was estimated from 
biparietal diameter & abdominal circumference. Glycemic control was measured from % 
glycosylated hemoglobin (AIC). Placental resistance was evaluated by the Pulsatility Index 
(PI) from umbilical artery flow. Values are expressed as the mean t 1 SD. 

W S TMWA WIWA AIC PI GA 
Pl(N) 43473 2.72.4 .62t.09 .65t.08 4.3t1.0 1.3t.3 21.5t1.2 
PI(D) 490~03 2 . 9 ~ 6  .71+.17 .70t.l l  4.5t0.7 1.5t.3 22.321.3 
P2(N) 1404t10D 4.tf.4 ,712.13 .82t.10 4.0i0.3 1 2 . 1  30.0i0.6 
P2(D) 1613t296 4.51.6 ,662.13 ,712.16 4.720.8 1.1t.2 30.1t0.6 
P3(N) 2280t368 4.7t.8 .80t.17 .90?.17tt 4.lt0.3 1.0i.2 35.5t0.9 
P3(D) 29012352 5.3t.8 .&lt.18 .74t.22 4.5+0.1 1.0k.2 35.810.5 
P4(N) 34822464 5.0t.S .90t.29t 1.362.34' 3.3t0.3 6425  
P40)  3760t589 5.41.7' .76+.19 1.26t.36' 3.8i0.4 67219 

Both N & D demonstrated increased left VC & S from P i  to P4 ("p<.Ol,ANOVA) while right 
VC increased In N only (tp<.Ot,ANOVAl. In N, left VC increased earlier (PI  to P3, t t  
p<.Ol.ANOVA). All variables between N & D within each period were similar (p>.05.t-test). 
Thus glycemic control (AIC) in D results postnatally in normal cardiac growth, birth weight & 
VC in comparison to N although right & left VC does not progress normally. 
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