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The p o l y o l  o r  s o r b i t o l  pathway h u ,  been  demonst ra ted  i n  

human e r y t h r o c y t e s  and  s c c o u n t s  f o r  2 t o  3 p e r c e n t  o f  g l u c o s e  
m e t a b o l i s l  a t  p h y s i o l o g i c  g l u c o s e  c o u c e n t r a t i o a e .  The £1- 
through t h i s  pathway is r e g u l a t e d  by  t h e  d i e n t  g l u c o s e  concen  
t r a t i o n .  A t  h i g h  g l u c o s e  c o n c e n t r a t i o n s ,  t h e  a c c r r m l a t i o n  of  
s o r b i t o l  and  f r u c t o s e  is a s s o c i a t e d  w i t h  a d e c r c u e d  concen- 
t r a t i o n  of  p y r w a t e ,  i n c r e a s e  i n  t h e  l a c t a t e / p y r u v a t e  r a t i o  and  
a c c u r m l a t i o n  of t h e  t r i o s e  phosphates .  These changes  a r e  f e l t  
t o  r e f l e c t  a l t e r a t i o n s  i n  t h e  NADINADH r a t i o .  To d i r e c t l y  test 
t h i s  h y p o t h e s i s  r e d  c e l l s  f r m  12 normal a d u l t s  a n d  1 2  neuborn  
i n f a n t s  were  i n c u b a t e d  a t  5 and 50 d4 g l u c o s e  f o r  p e r i o d s  o f  3 
h o u r s  and  NAD md NADH c o n c e n t r a t i o n 8  were  de termined  by  t h e  
method o f  S a n d e r  e t  a 1  (Anal. Biochem., 71:29, 1976) i n  con- 
j u n c t i o n  w i t h  measurements o f  l a c t a t e  and p y n n a t e .  At 0 t h e  
NADINADH r a t i o s  a v e r a g e d  5.9 in t h e  a d u l t s  and  6.8 i n  the new- 
borns .  A f t e r  3 h o u r s  of  i n c u b a t i o n  the U D / W  r a t i o s  r o s e  to 
11.2 and 16.0 respectively a t  5 mH g l u c o s e  b u t  w e r e  24.7 and  
47.2 a t  t h e  50 d4 g l u c o s e  c o n c e n t r a t i o n .  Changes in NADINADH 
r a t i o s  p a r a l l e l e d  changes  in t h e  p y m v a t e  t o  l a c t a t e  r a t i o s .  
These  o b s e r v a t i o n s  v a l i d a t e  t h e  u s e  o f  t h e  l a c t a t e l p y r w a t e  
r a t i o  a s  an i n d i r e c t  l e u u r e  of  the NAD/lUDU r a t i o  and demon- 
s t r a t e  t h e  e f f e c t s  of  g l u c o s e  c o n c e n t r a t i o n  on the r e d o x  
p o t e n t h l  o f  t h e  c e l l  aa r d i a t e d  v i a  t h e  8 0 r b i t 0 l  pathway. 
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I n  t h e  Hgb S homozygote, s i c k l e  hemoglobin i s  p r e s e n t  a t  12- 
16 weeks of g e s t a t i o n  and a c c o u n t s  f o r  10-202 of t h e  Hb a t  
b i r t h .  I n  t h e  n e o n a t e  w i t h  s i c k l e  c e l l  anemia,  about  10% o f  
c i r c u l a t i n g  RBC can  b e  induced  t o  s i c k l e  and i s o l a t e d  i n s t a n c e s  
of n e o n a t a l  m o r b i d i t y  and m o r t a l i t y  have  been  a s c r i b e d  t o  s i c k -  
l i n g .  34 i n f a n t s  w i t h  SS d i s e a s e  were d iagnosed  by c o r d  b lood 
Hb e l e c t r o p h o r e s i s ,  performed on a l l  b l a c k  i n f a n t s  a t  o u r  h o s p i -  
t a l s .  At Y a l e ,  s t i l l b i r t h s  a r e  a l s o  s t u d i e d .  The number of  
p a t i e n t s  exceeded t h a t  p r e d i c t e d  by gene f r e q u e n c y ,  making i t  
u n l i k e l y  t h a t  any c a s e s  were missed .  Neonata l  p h y s i c a l  measure- 
ments and c l i n i c a l  c o u r s e s  were reviewed r e t r o s p e c t i v e l y .  32/31 
i n f a n t s  were AGA w i t h  r e s p e c t  t o  b i r t h w e i g h t ,  l e n g t h  and head  
c i rcumference .  5 / 3 4  i n f a n t s  had g e s t a t i o n a l  a g e s  <38 weeks and 
weighed <2500 gm. One p o s t m a t u r e  and one premature  were SGA. 
4/34 had 1 min. APGAR's <8 ,  b u t  a l l  were >8  a t  5 min. 7/34 
developed c l i n i c a l  j a u n d i c e .  I n  2 c a s e s ,  ABO EBF was proven;  
4 o t h e r s  were premature .  P h o t o t h e r a p y  was used  i n  4 c a s e s .  No 
r e g u l a r  t r a n s f u s i o n s  o r  exchange t r a n s f u s i o n s  were performed. 
No i n f a n t s  developed s e p s i s .  H o s p i t a l  s t a y  was pro longed o n l y  
i n  t h e  prematures .  None of t h e s e  p a t i e n t s  had s i g n i f i c a n t  
m o r b i d i t y  which could  b e  a s c r i b e d  t o  s i c k l i n g ,  and t h e r e  were 
no n e o n a t a l  d e a t h s .  T h e r e f o r e ,  t h e s e  d a t a  do  n o t  i n d i c a t e  v e r y  
i m p o r t a n t  consequences o f  SS d i s e a s e  d u r i n g  g e s t a t i o n  o r  i n  t h e  
n e o n a t a l  n e r i o d .  
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No p r e v i o u s  s t u d i e s  have  e v a l u a t e d  t h e  r e s p o n s e  of  r e d  c e l l  
volume (RCV) t o  b lood t r a n s f u s i o n  (Tx) i n  h y p o t e n s i v e  p r e t e r m  
i n f a n t s .  We measured RCV i n  69 h y p o t e n s i v e  i n f a n t s  w i t h  r e s p i r -  
a t o r y  d i s t r e s s  syndrome (RDS) u s i n g  Tc-99m and 51 Cr r e d  c e l l  
l e v e l i n g .  A l l  p a t i e n t s  r e c e i v e d  Tx i n  amounts e s t i m a t e d  by  i n i -  
t i a l  RCV t o  b e  s u f f i c i e n t  t o  r e s t o r e  t h e  volume t o  normal (55-60 
ml /kg) .  Fol lowing Tx, RCVs were r e p e a t e d  i n  27 p a t i e n t s ;  2-7 
s e r i a l  v a l u e s  were o b t a i n e d .  

S i x t y - f i v e  i n f a n t s  responded t o  Tx w i t h  a r i s e  i n  b lood pres-  
s u r e  (BP) a n d / o r  RCV; 4 had no r i s e  i n  RCV ( 3  e x p i r e d ) .  S e r i a l  
measurements i n  non-asphyxia ted  i n f a n t s  demonst ra ted  a r i s e  t o  
e x p e c t e d  RCV. However, t h e  r i s e  observed  i n  a s p h y x i a t e d  p r e t e r m  
i n f a n t s  was d i s p r o p o r t i o n a t e  t o  t h e  volume Tx, and o n l y  37% of  
t h e  Tx appeared  i n  t h e  c i r c u l a t i n g  RCV. a s  shown i n  t h e  t a b l e :  1 . . - .  

RCV-1 - Tx RCV-2 RCV-2 E - 
No a s p h y x i a  34.9 28.9 53.8 49.3 
Asphyxia 25.0 29.7 54.7 36.2 0.005 
Conclus ions :  Asphyxiated p r e t e r m  i n f a n t s  have  RCVs lower t h a  

t h o s e  b o r n  w i t h o u t  asphyxia .  Tx t o  a l l  h y p o t e n s i v e  p r e t e r m  
i n f a n t s  produces  a r i s e  i n  BP a n d / o r  RCV b u t  i n f a n t s  s u b j e c t e d  
t o  a s p h y x i a  may s e q u e s t e r  a p o r t i o n  of t h e  Tx. We s p e c u l a t e  
t h a t  t h e  h y p o t e n s i o n  observed  i n  p a t i e n t s  w i t h  RDS r e s u l t s  from 
r e d  c e l l  s e q u e s t r a t i o n  a s  a r e s u l t  of p e r i n a t a l  asphyxia .  

INTERFERENCE PHASE MICROSCOPIC ENUMERATION OF PITTED 
RBC AND SPLENIC HYPOFUNCTION IN SICKLE CELL ANEMIA. 
Howard A. P e a r s o n ,  Sue McIntosh,  Yolanda Rooks and 

Yale  U.  Sch. of  Med., New Haven. 
F u n c t i o n a l  h y p o s p l e n i a  c o n t r i b u t e s  t o  overwhelming i n f e c t i o n  

i n  SS d i s e a s e  and may b e  a s s e s s e d  by Howel l - Jo l ly  b o d i e s  and 
9 9 m ~ c  s c a n s .  H.J. b o d i e s  a r e  r a r e  (<1/105 RBC) , and s c a n s  i n -  
v o l v e  r a d i a t i o n .  By i n t e r f e r e n c e  phase  microscopy,  many RBC of 
a s p l e n i c  i n d i v i d u a l s  show s u r f a c e  c r a t e r s  o r  " p i t s . "  3 1  c h i l d -  
r e n  w i t h  SS d i s e a s e ,  0-20 y e a r s  of  a g e ,  and v a r i o u s  c o n t r o l s  
were s t u d i e d .  
C o n t r o l s  Norm. Hem. anem. Hem. anem. Hgb SC; 

c s p l e e n s  s s p l e e n s  S t h a l  
% p i t t e d  RBC 0.007 1- 0.94 19.0 - 1  0.36 
s a t  0-1 y r s .  1-4 y r s .  5-9 y r s .  ;;Cb;O y r s .  1 
/ p i t t e d  RBC 1 . 2  5.7 8.9 

Pre l iminary .  r e s u l t s  s u g g e s t  t h a t  >3.O% p i t t e d  RBC c o r r e l a t e  
w i t h  n e g a t i v e  s c a n s  and H.J. b o d i e s .  Negat ive  c o r r e l a t i o n  be- 
tween HbF and % p i t s  and p o s i t i v e  c o r r e l a t i o n  between age  and % 
p i t s  were noted .  I n  p a t i e n t s  w i t h  Hb SS d i s e a s e ,  t h e r e  is a 
g r a d u a l ,  r a t h e r  t h a n  a b r u p t ,  l o s s  of s p l e n i c  a c t i v i t y  o v e r  many 
y e a r s .  F u n c t i o n a l  h y p o s p l e n i a  is  a s s o c i a t e d  w i t h  an i n t e r m e d i a t  
number of  p i t t e d  RBC compared t o  ana tomic  a s p l e n i a .  T h i s  t e c h -  
n ique  i s  non- invas ive ,  n o n - i s o t o p i c  and s e m i - q u a n t i t a t i v e .  It 
nay h e l p  d a t e  t h e  o n s e t  of  r i s k  of s e v e r e . i n f e c t i o n  and may be 
l s e f u l  i n  d e t e r m i n i n g  a s t r a t e g y  f o r  p r o p h y l a x i s  a g a i n s t  s e v e r e  
3 a c t e r i a l  i n f e c t i o n s .  
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radiat~on, 1500 to  2400 rads plus intrathecal methotrexate 

for childhood ALL became an integral part of out "Total Therapy" program. 
Radiation is delivered to  the mid-plane of the skull in 14 to 1 5  sections in 
18  days. The ports include the temporal bone with all structures of the 
auditory system. This study was designed t o  detect any immediate or 
long-term ionizing effect on the hearing function. Pure tone audiograms were 
obtained before radiation and at 6 and 1 2  months. The following frequencies 
were tested: 500, 1000, 2000, 4000, 6000 and 8000 Hz. For younger 
children unable to  respond to  pure tone testing, stapedial reflexes were 
obtained for 500, 1000. 2000 and 4000 Hz. Testin was done uslng a 
Beltone 200 C audiometer and an American Electrometcs Impedance Bridge 
Model 81 and test scores were obtained for ears free of outer or middle ear 
disease. One hundred children registered into the current "Total Therap " 
from January '76 to July '77 were studied. Audiograms were obtained &r 
180 ears pre-treatment, 132 ears at 6 and 102 ears at 12 months 
post-radiation. A sign test for statistical significance was run to compare 
combined test scores for each frequency at 6 and 1 2  months after radiation 
to  combined test scores for each frequency before radiation. No statistically 
significant reduction in hearing levels was noted for any test frequency at 
either 6 or 1 2  months post-radiation. Individual audiograms indicated 
essentially normal hearing levels for all patients at 6 and 12 months. 

In summary, at 1 year post-radiation, 1500 to 2400 rads of cranial 
radiation resulted in no statistically significant reduction in hearing levels. 

TRANSFUSION OF YOUNG RBCs WITH IMPROVED SURVIVAL: A 
NEW APPROACH TO THE THERAPY OF COOLEY ' S  A N E M I A .  & 
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In Cooley ' s  anemia,  main tenance  of a mean Hgb leve l  of 129 

improves q u a l i t y  o f  l i f e  and p r e v e n t s  c a r d i a c  d y s f u n c t i o n .  The 
r e s u l t i n g  Fe o v e r l o a d  (E), which u l t i m a t e l y  l e a d s  t o  d e a t h ,  
could  be reduced by t r a n s f u s i o n  o f  RBCs wi th  improved s u r v i v a l .  
Age-dependent s e p a r a t i o n  of RBCs can be o b t a i n e d  by buoyant den- 
s i t y  c e n t r i f u g a t i o n  on i s o t o n i c  s o l u t i o n s  o f  a r a b i n o g a l a c t a n e  
(E).  Rabbi t  RBCs were d i v i d e d  i n t o  2 equal p a r t s :  l ight-young 
(EI and heavy-old (El RBCs, by c e n t r i f u g a t i o n  through a s i n g l e  
l a y e r  o f  AG. LY-RBCs, HO-RBCs, m i x t u r e s  of t h e  two and u n f r a c -  
t i o n a t e d  RBCs were washed, l a b e l l e d  wi th  51Cr and r e i n f u s e d  i n t o  
t h e  donors .  RBCs s u r v i v a l  was c o r r e c t e d  f o r  51Cr e l u t i o n  and 
random cel.1 l o s s  by an  a p p r o p r i a t e  mathematical  model. Mean s u r -  
v i v a l  (E) of LY-RBCs was 28d; f o r  HO-RBCs, 14d; f o r  both and 
u n f r a c t i o n a t e d  RBCs, 19d, i n d i c a t i n g  e x c e l l e n t  age-dependent se-  
para t ion . (AG t o x i c i t y  was n e g l i g i b l e :  LD50 in mice > 109; AG an- 
t i g e n i c i t y  was u n d e t e c t a b l e  in g u i n e a  p i g s . )  These r e s u l t s  i n d i -  
c a t e  t h a t  human LY-RBCs wi th  MS o f  88d ( v s  60d in u n f r a c t i o n a t e d  
RBCs) can be p r e p a r e d .  A mean Hgb of 129 can  be main ta ined  by 
t r a n s f u s i o n  of LY-RBCs, wi th  l e s s  f l u c t u a t i o n  and wi th  o n l y  2 / 3  

Iof t h e  Fe. This  a v o i d s  t r a n s f u s i o n  o f  HO-RBCs t h a t  c o n t r i b u t e  a s  
much t o  FO a s  LY-RBCs, y e t  o f f e r  t h e  p a t i e n t  s h o r t  and i n e f f i -  
c i e n t  oxygen t r a n s p o r t .  Combination of improved t r a n s f u s i o n  mod- 
a l i t y  wi th  modern c h e l a t i o n  t h e r a p y  may lead t o  Fe b a l a n c e  i n  
C o o l e y ' s  anemia,  which u l t i m a t e l y  may p e r m i t  prolonged s u r v i v a l .  
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