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ERYTHROCYTE CREATINE LEVELS (EC) AND THE 
Q22 DIAGNOSIS OF HEMOLYTIC DISEASE IN NEWBORN INFANTS ' JJ (HDN) - Alvin  Zipursky ,  E l i z a b e t h  J .  Brown, 

Dolores Chachula, Dept. of  P e d i a t r i c s ,  H o s p i t a l  f o r  S i c k  
Chi ldren  & t h e  U n i v e r s i t y  of Toronto.  Toronto.  O n t a r i o .  

To eva luate  the  r o l e  o f  n u t r i t i o n  i n  Hb SS we oerformed 
anthropometric and l a b o r a t o r y  measurements on 95 ifb SS p a t i e n t s  
and determined the  e f f e c t s  o f  c a l o r i c  supplementation on these 
parameters and on c l i n i c a l  course. He ight  and weight were both 
below the  5 t h  p e r c e n t i l e  i n  17% oog p a t i e n t s .  Laboratory 
s tud ies  inc luded v i tamin  C (ng/ lO c e l l s ) ,  v i tamin  E (mg/d l ) ,  
z inc  (yg/ml) ,  selenium (ng/ml) ,  and 1 i p i d s  Img/dl). 

Vitamins Minera ls  L i  i d s  
Zinc Selenium Choleste+HDL LDL 

P a t i e n t s  18 .79 .60 90 106 3 1  64 
Contro l  3 0  1.31 .83 110 186 50 132 

Immune s ta tus  was measured as a r e f l e c t i o n  o f  n u t r i t i o n a l  
adequacy. Tota l  T c e l l  ( p a t i e n t / c o n t r o l  , 44%/78%), he1 per  T 
c e l l  (23%/55%), and suppressor T c e l l  s (17%/32%) as we1 1 as 
s k i n  t e s t  r e a c t i v i t y  were depressed. Two p a t i e n t s  w i t h  marked 
growth r e t a r d a t i o n ,  m u l t i p l e  l a b o r a t o r y  abnormal i t ies  and 
f requent  sick1 e c e l l  compl i c a t i o n s  rece ived  d i e t a r y  
supplementation w i t h  nasal g a s t r i c  hypera l imenta t ion  f o r  4-10 
months. Improvements i n  growth, weight,  sk in  t e s t  r e a c t i v i t y ,  
T c e l l  numbers, and c l i n i c a l  s ta tus  were noted. We conclude 
t h a t  n u t r i t i o n a l  assessment and i n t e r v e n t i o n  may minimize 
complicat ions assoc ia ted  w i t h  s i c k l e  c e l l  disease. 

LIPOXYGENASE PRODUCTS OF ARACHIDONIC ACID (AA) METAB- 931 OLISM INHIBIT PROLIFERATION OF HUMAN NEUROBLASTOMA 
CELLS IN VITRO. E.J.Werner*, R.W. Walenga*, R.L.Dub- 

z*, M.J.Stuart ,  Dept. of  Peds. SUNY, Syracuse,  New York. 
I n  v i v o  s t u d i e s  have sugges ted  a  r o l e  f o r  cyclooxygenase i n h i b -  

i t o r s  i n  t h e  c o n t r o l  of  tumor m e t a s t a s e s .  As cyclooxygenase inhi-  
b i t i o n  may i n c r e a s e  t h e  product ion  of l ipoxygenase  products  o f  AA 
metabolism we i n v e s t i g a t e d  t h e  e f f e c t  of  t h e  l ipoxygenase  d e r i v a -  
t i v e s  12-Hydroxyeicosatetraenoic a c i d  (12-HETE) and 15-Hydroxyei- 
c o s a t e t r a e n o i c  a c i d  (15-HETE) on  tumor c e l l  p r o l i f e r a t i o n  i n  v i m .  
To p r e p a r e  12-HETE, human p l a t e l e t s  were incuba ted  wi th  AA i n  t h e  
presence  of indomethacin.  15-HETE was prepared  from soybean l i p -  
oxygenase. The m a t e r i a l  was p u r i f i e d  by column chromatography d 
r e v e r s e  phase  HPLC. I d e n t i t y  and p u r i t y  were confirmed by GC-MS. 
Neuroblastoma c e l l s  i n  t i s s u e  c u l t u r e  (SK-N-SH) were incuba ted  i n  
serum f r e e  RPMI-1640 o r  t h i s  media w i t h  12-HETE, 15-HETE o r  AA. 
12-HETE a t  c o n c e n t r a t i o n s  a t  20 UM, 30 UM and 50 VM induced resp-  
e c t i v e l y  16.3 + 3.8% (lSE),  32.0 + 4.4% and 63.6+4.2% i n h i b i t i o n  
of 3 ~ - t h y m i d i n e  i n c o r p o r a t i o n  compared t o  c o n t r o i  (p< .01).  15-HEIE 
a t  t h e  same c o n c e n t r a t i o n s  produced i n h i b i t i o n s  of 14.5+_7.7%, 2 0 3  
+ 2.8% and 46.1+12.1% r e s p e c t i v e l y  (p < .01) .  AA had no e f f e c t .  - 
At h i g h e r  c o n c e z t r a t i o n s  (30 and 50 pM) l2HETE produced a  g r e a t e r  
e f f e c t  t h a n  15HETE. When e v a l u a t e d  i n  t h e  presence  of serum, 12- 
HETE (120 UM) produced a  20.6-!3.8% i n h i b i t i o n  of t h e  i n c r e a s e  i n  
t o t a l  DNA c o n t e n t  over 48 hours ,  w h i l e  15-HETE (120 UM) produced 
a  16.5+5.3% i n h i b i t i o n .  We conclude t h a t  12-HETE, t h e  product  of 
p l a t e l e t  l ipoxygenase ,  and 15-HETE, a  product  of n e u t r o p h i l  and 
monocyte l ipoxygenase  i n h i b i t  human neuroblastoma c e l l  growth i n  
v i t r o  and may p l a y  a  r o l e  i n  modulatingtrntor p r o l i f e r a t i o n i n v i v o .  

PNEUMATOSIS INTESTINALIS (PI)  I N  BONE MARROW TRANS- 932 PLANT (BMT) PATIENTS. Andrew M. Yeager, Mar jor ie  E. 
Kanof, Rein S a r a l ,  Alan M. Lake, and George W. San tos  

(span. by William H.  inkh ham). The Johns Hopkins Univ. School o f  
Medicine, Oncology Center and Dept. of Pedia t r ics ,  Baltimore, MD. 

Pneumatosis i n t e s t i n a l i s  (PI)  is c h a r a c t e r i z e d  by accumula- 
t i o n s  of i n t r a m u r a l  gas  along the  g a s t r o i n t e s t i n a l  t r a c t .  Three 
p a t i e n t s  developed P I  a f t e r  a l l o g e n e i c  BMT. A 6  y r  o ld  boy wi th  
a c u t e  non-lymphocytic leukemia received busul fan  (Bu) and cyclo- 
phosphamide ( C Y )  p r i o r  t o  BMT from h i s  HLA-identical s i s t e r .  He 
developed a c u t e  g r a f t - v e r s u s - h o s t  d i s e a s e  (AGvHD) and was on 
prednisone.  On day 63 pos t  BMT he developed melena, and PI  was 
noted on abdominal x-ray (AXR). Blood c u l t u r e  was p o s i t i v e  f o r  
Hafnia a l v e o l i  and s t o o l  c u l t u r e  grew Candida k r u s e i  and Escher- -- 
i c h i a  c o l i .  An 8 y r  old boy wi th  a c u t e  lymphocytic leukemia re-  -- 
ceived BMT from h i s  s i s t e r  a f t e r  CY and t o t a l  body i r r a d i a t i o n .  
He was t r e a t e d  f o r  severe  AGVHD wi th  prednisone and cyc lospor ine .  
Abdcminal t enderness  and PI were noted 52 days pos t  BMT; s t o o l s  
were p o s i t i v e  f o r  E. c o l i ,  r o t a v i r u s  and adenovi rus .  A 4 y r  o ld  
g i r l  wi th  severe  a p l a s t i c  anemia was t r e a t e d  wi th  androgens,  
anti lymphocyte g l o b u l i n ,  and h a p l o i d e n t i c a l  p a r e n t a l  marrow in-  
fus ion .  Eighteen mos pos t  BMT she had abdominal pa in  and tender -  
n e s s ;  AXR showed co lonic  PI .  Blood and s t o o l  c u l t u r e s  were nega- 
t i v e .  A l l  p a t i e n t s  rece ived  sys temic  a n t i b i o t i c s  and "noth ing  by 
mouth" f o r  10-14 days .  PI reso lved  wi th in  5-13 days a f t e r  o n s e t .  
PI  may occur i n  the profoundly immunocompromised s t a t e  a f t e r  BMT; 
AGVHD and/or v i r a l  o r  b a c t e r i a l  pathogens may be c o n t r i b u t o r y  o r  
compl ica t ing  f a c t o r s .  With conserva t ive  therapy ,  PI  has had a  
good outcome i n  these  p a t i e n t s .  

, ~~ > -~ - - - - -  - 
I n  t h e  d i a g n o s i s  of HDN t h e  r e t i c u l o c y t e  count is  insens-  

i t i v e ,  i n a c c u r a t e  and a s s e s s e s  r e d  c e l l  p roduct ion  only  i n  t h e  
few days p r i o r  t o  t e s t i n g .  I n  a d u l t s  i t  has  been r e p o r t e d  t h a t  
EC is e leva ted  i n  young e r y t h r o c y t e s  and a s  a n  index of mean 
c e l l  age  i s  a  v a l u a b l e  t e s t  f o r  t h e  d i a g n o s i s  of hemoly t ic  d i s -  
e a s e .  Young cord  e r y t h r o c y t e s ,  i s o l a t e d  by d e n s i t y  c e n t r i f u g -  
a t i o n ,  had EC l e v e l s  g r e a t e r  t h a n  o l d e r  c e l l s .  EC (mg/dl f SD) 
was 8.7 f 1.33  i n  7  women, 5.7 .64 i n  6  men, 10.1 * 2.97 i n  
1 2  f u l l t e r m  newborns and 10.4 2.57 i n  26 premature newborns. 
I n  ABO-HDN cord  blood EC was e l e v a t e d  (28.9 * 18)  i n  9 i n f a n t s  
i n  whom spherocyte  counts  (g lu ta ra ldehyde- f ixed  c e l l s )  were 
abnormally high and who developed jaundice  i n  t h e  f i r s t  24 hours  
of l i f e .  EC was a l s o  e l e v a t e d  i n  Rh d i s e a s e  and i n  o t h e r  forms 
of HDN. These d a t a  sugges t  t h a t  i n  HDN, EC is a  v a l u a b l e  d iag-  
n o s t i c  t e s t .  I n  19 s u c c e s s i v e  i n f a n t s  w i t h  i d i o p a t h i c  hyper- 
b i l i r u b i n e m i a  r e q u i r i n g  photo therapy ,  EC i n  cord  blood was 3.9- 
10  mg/dl and q u a n t i t a t i v e  assessment of e r y t h r o c y t e  morphology 
(Am. J. Ped. Hem./Onc. 4, p .45 ,  1983) was normal i n  a l l  c a s e s .  
Thus u s i n g  a c c u r a t e  assessment  of r e d  c e l l  morphology and mean 
c e l l  age ,  no ev idence  of HDN was found i n  t h e s e  c a s e s ,  sugges t -  
i n g  t h a t  a n  o c c u l t  hemoly t ic  p r o c e s s ,  e v i d e n t  a t  b i r t h ,  i s  a n  
u n l i k e l y  c o n t r i b u t i n g  cause  t o  t h e  pa thogenes is  of i d i o p a t h i c  
hyperb i l i rub inemia  i n  newborn i n f a n t s .  

IMMUNOLOGY 

CHEMOTACTIC ACTIVITY I N  HUMAN COLOSTRAL MILK - 934 CORRELATION WITH PHAGOCYTIC CELL CONCENTRATION. 
M. Aker, C .  Audera, R.A. P o l i n ,  and S.D. Douglas, U. -- 

Pa. Sch. Med., Chi ld .  Hosp. P h i l a . ,  Dept.  P e d i a t r i c s ,  P h i l a . ,  PA. 
Colostrum was ob ta ined  about 3  hours  a f t e r  b r e a s t  feed ing  from 

27 h e a l t h y  mothers,  1-3 days a f t e r  d e l i v e r y .  The phagocyt ic  c e l l  
c o n c e n t r a t i o n  of co los t rum v a r i e d  cons iderab ly  amongst d i f f e r e n t  
donors.  Ten samples were h y p e r c e l l u l a r  (>5x106/ml);  6  were c e l -  
l u l a r  ( 1 - 5 ~ 1 0 ~ / m l )  and 11 were h y p o c e l l u l a r  (< lx106/ml) .  The 
chemotac t ic  a c t i v i t y  of co los t rum was measured i n  s e r i a l  d i l u -  
t i o n s  on day of c o l l e c t i o n  u s i n g  microchemotaxis chambers (neuro- 
probe) on mononuclear phagocytes (MNP) from p e r i p h e r a l  blood of 
normal donors.  I n  a l l  a s s a y s ,  FMLP was inc luded  a s  t h e  r e f e r e n c e  
s t a n d a r d .  I n  o r d e r  t o  minimize t h e  e r r o r  in t roduced  by v a r i a b i l -  
i t y  i n  chemotac t ic  respons iveness  of d i f f e r e n t  MNP p r e p a r a t i o n s ,  
t h e  r e s u l t s  a r e  expressed  r e l a t i v e  t o  chemotaxis e l i c i t e d  by op- 
t i m a l  c o n c e n t r a t i o n  of t h e  r e f e r e n c e  s t a n d a r d  migra t ion  
20-35%). The r e l a t i v e  chemotac t ic  potency (RCP) of h y p e r c e l l u l a r  
co los t rum was h i g h e s t  (142+25%, d i l . l : 1 0 0 )  and d i f f e r e d  s i g n i f -  
i c a n t l y  from t h e  RCP of  c e l l u l a r  o r  h y p o c e l l u l a r  samples (p<0.01). 
S i m i l a r l y ,  RCP of c e l l u l a r  co los t rum was g r e a t e r  than  than  of hy- 
p o c e l l u l a r  samples (102213 and 38210% r e s p e c t i v e l y ,  p<0 .01) .  The 
o v e r a l l  RCP of colostrum c o r r e l a t e d  wi th  t h e  t o t a l  phagocyte con- 
c e n t r a t i o n  (y=64.9+45.61og x ;  r2=0.897) ,  a s  wel l  a s ,  wi th  t h e  
a b s o l u t e  polymorphonuclear and MNP c o n c e n t r a t i o n s .  Thus, phago- 
c y t i c  c e l l  c o n t e n t  of colostrum i s  p r o p o r t i o n a t e  t o  t h e  potency 
of i t s  chemotac t ic  a c t i v i t y  and t h e  g e n e r a t i o n  of chemotac t ic  
a c t i v i t y  i s  l i k e l y  t o  provide  t h e  immunologic bases  f o r  i n f l u x  
of phagocytes i n t o  colostrum. 

ABNORMAL F'MN FUNCTIONS ASSOCIATED WITH A  HERITABLE 935 DEFICIENCY OF A  HIGH M.W. GLYCOPROTEIN (GP138). IL 
Anderson, E, Schmal s t i e q ,  S. Kohl ,  L.  Boxer, L 

Abramson, M. Tos i ,  B. R u d l o f f ,  B Huahes, 8 C. W .  Smith.  Bay lop  
C o l l e g e  o f  Medic ine,  Houston, Texas, e t  a l .  

A  4 y / o  female w i t h  delayed u m b i l i c a l  c o r d  severance, g ranu lo -  
c y t o s i s ,  p e r i o d o n t i t i s  8  r e c u r r e n t  s o f t  t i s s u e  i n f e c t i o n s  demon- 
s t r a t e d  s e v e r e i y  d im in ished  leukocy te  m o b i l i z a t i o n  (Rebuck window). 
SDS-PAGE o f  p a t i e n t  PMN homogenates revea led  d e f i c i e n t  ( < 5 %  nor -  
ma l )  GP138, a ma jo r  s u r f a c e  g l y c o p r o t e i n  complex o f  normal PMNs. 
As shown w i t h  a N ~ B ~ H ,  labe l  i i n g  techn ique ,  GP138 was u n d e t e c t a b l e  
on t h e  s u r f a c e  o f  p a t l e n t  PMNs B was d i m i n i s h e d  (20% norma l )  on 
maternal  PMNs. Adhesion-dependent f u n c t i o n s  o f  p a t i e n t  PMNs i n -  
c l u d i n g  d i r e c t e d  m i g r a t i o n ,  a t tachment  8  sp read ing  ( p i a s t i c  o r  
g l a s s ) ,  aggrega t ion  (C5a, fMLP o r  PMA), o r i e n t a t i o n  i n  chemotac t i c  
g r a d i e n t s ,  ant ibody-dependent c e i i u l a r  c y t o t o x i c i t y  (due t o  d i r r in -  
ished t a r g e t  c e l l  b i n d i n g ) ,  8 phagocy t i c  i n g e s t i o n  o f  p a r t i c l e s  
s e l e c t i v e l y  opsonized by C3b (Oi  I-Red-0, "C Staph. 8 zymosan) 
were p r o f o u n d i y  d im in ished  ( p  i . 0 0 1  i n  each assay) .  Fc r e c e p t o r  
" f a c i l i t a t e d "  phagocy tos is  8 sp read ing  8 EA r o s e t t e  f o r m a t i o n  by 
p a t i e n t  PMNs were normal .  Adhesion independent o a t i e n t  PMN func- 
t i o n s  i n c l u d i n g  s p e c i f i c  b i n d i n q  o f  f - ~ e t - ~ e u - ~ ~ - ~ h e  8 fMLP, C5a 
& / o r  PMA mediated shape change, O2 genera t ion ,  d e g r a n u l a t i o n  ('.IPO 
8 l a c t o f e r r i n ) ,  m i c r o t u b u l e  assembly ( t u b u l i n  I F )  8 a l t e r a t i o n : ,  o f  
membrane f l u i d i t y  (ESR) o r  s u r f a c e  charge ( c e l l  e l e c t r o p h o r e s i c j )  
were normal .  Thus, GP138 r e p r e s e n t s  a  c r i t i c a l  s u r f a c e  giycopl-o-  
t e i n ( s 1  which i s  f u n c t i o n a l l y  r e l a t e d  t o  t h e  C3b r e c e p t o r  B i s  
r e q u i r e d  f o r  adhesion-dependent f u n c t i o n s  f a c i l i t a t i n g  t h e  i n -  
f lammatory response i n  h o s t  d e f n r s n .  
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