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Although chemotact ic  d i f f e r e n c e s  between newborn (NB) and 
a d u l t  (AD) neu t roph i l s  (PMNs) a r e  we l l  documented, t h e  c e l l u l a r  
b a s i s  of t h i s  d i f f e r e n c e  i s  no t  known and morphologic d i f f e r en -  
ce s  have no t  been descr ibed.  PMNs were s e p a r a t e d  from an t i co -  
agu l a t ed  venous blood of  10 AD c o n t r o l s  and t h e  cord  blood of  10 
term NBs. The PMNs were suspended i n  p r o t e i n  f r e e  balanced s a l t  
s o l u t i o n s  w i th  and wi thout  Ca and Mg and c y t o c e n t r i f u g e  prepara-  
t i o n s  were made. The percentages  of  PMNs wi th  2 3 membrane pro- 
j e c t i o n s  were determined by count ing 200-300 PMNs and t h e s e  PMNs 
were considered blebbed c e l l s .  
CONDITION NO of  EXPERIMENTAL % ?SD BLEBBED PMNs 

PAIRS AD NB 
Absence of  Ca 6 Mg 6 54.7227.4 11.8'5.4 
Presence  of Ca 6 Mg 4 8.5'5.7 7.5'3.9 
I n  t he  absence of Ca and Mg the  mean percentage  of blebbed NB 
PMNs was s i g n i f i c a n t l y  l e s s  than t h a t  of AD PMNs (p<.005). Ca 
and Mg reduced blebbing i n  AD PMNs t o  NB l e v e l s .  These f ind-  
i n g s  sugges t  t h a t  NB PMNs have an i n a b i l i t y  t o  undergo conforma- 
t i o n a l  membrane changes i n  response  t o  a l t e r a t i o n s  i n  Ca and Mg 
balance .  Since  membrane r egu la t i on  of Ca and Mg f l u x  i s  import- 
a n t  i n  chemotaxis,  a NB PMN membrane abnormal i ty  a f f e c t i n g  t h i s  
f l u x  may be t he  c e l l u l a r  b a s i s  o f  the  NB PMN chemotact ic  de fec t .  
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I n t r i n s i c  membrane d i f f e r e n c e s  between newborn (NB) and adull  
(AD) n e u t r o p h i l s  (PMNs) have been suggested  a s  t h e  mechanism of 
decreased NB PHN chemotaxis.  Using lec t in- induced agg rega t ion  
(AGGR) a r ap id  t u rb idome t r i c  a s say  was developed and demonstrat- 
ed a d i f f e r e n c e  between NB and AD PMN membrane c h a r a c t e r i s t i c s .  
PMNs were s epa ra t ed  from an t i coagu la t ed  venous blood of 1 3  AD 
c o n t r o l s  and cord  blood of 8 normal term NBs. With cons t an t  
temperature  and PMN concen t r a t i on ,  FHA caused r ep roduc ib l e  AGGR 
of  both  NB and AD PMNs. The r a t e  ( s l ope )  of  PMN AGGR was depen. 
dent  on PHA c o n c e n h a t i o n .  At t he  opt imal  PHA concen t r a t i on  
t h e  mean percentage  (5 .E.M.)  of NB PMN AGGR was s i g n i f i c a n t l y  
l e s s  than AD PMN AGGR (NB%AGGR:45.725.4 vs .  ADMGGR 62.5t1.7, 
p<.0025).  The d i f f e r e n c e  between the  mean r a t e  of NB and AD 
PMN AGGR was h igh ly  s i g n i f i c a n t  (NB slope:12.0?1.2 vs.  AD s l o p e  
17.3t0.7,  pC.005). Con A d id  no t  cause  measurable AGGR of 
e i t h e r  NB o r  AD PMNs. Preexposure t o  NB plasma d id  n o t  a l t e r  
AD PMN AGGR. These s t u d i e s  us ing PHA-induced AGGR have i d e n t i -  
f i e d  a NB PMN membrane abnormal i ty  when compared t o  AD PMNs. 
This  technique may be  u s e f u l  i n  s t udy ing  o t h e r  d i s o r d e r s  w i th  
neu t roph i l  membrane abnorma l i t i e s .  
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Arroyave 's  method f o r  t h e  d e t e c t i o n  of C3c and C3d by counter-  I inununoelectrophoresis ( J .  Inununol. Methods, 13:101, 1976) ha s  I 

MARROW TRANSPLANTATION (MTP) IN  WISKOTT-ALDRICH SY N- 
DROME (WAS):  T CELL ENGRAFTMENT WITH CYCLOPHOSPHAMID 

been used t o  s t udy  plasma from c h i l d r e n  w i th  va r ious  rheumat ic  
d i s ea se s  over  a per iod of 18  mos. Eleven of 11 c h i l d r e n  w i th  
a c t i v e  SLE had (+) t e s t s .  Plasma from 2 of 5 c h i l d r e n  w i th  
c l i n i c a l l y  i n a c t i v e  SLE were (+). Var i a t i ons  w i th  t ime confirm- 
ed Arroyave's f i n d i n g  t h a t  (+) t e s t s  a r e  s e n s i t i v e  i n d i c a t o r s  of  
d i s e a s e  a c t i v i t y  i n  SLE. Plasma from 1 c h i l d  w i th  MCTD was 
t r a n s i e n t l y  (+). Cons i s t en t ly  (-) t e s t s  were found i n  7 c h i l -  
dren  w i th  dermatomyositis and 2 w i th  sc leroderma.  On l occas ion 
1 of 5 c h i l d r e n  w i th  ankylos ing s p o n d y l i t i s  had a (+) t e s t .  
Th i r t y  of 74 c h i l d r e n  w i th  JRA were (+) on one o r  more occas ions  
By mode of onse t  t h e s e  were: 6 of 14 sys temic ,  13  of 27 poly- 
a r t i c u l a r  and 11 of 33 p a u c i a r t i c u l a r .  S i x  of 8 l a t e x  f i x a t i o n  
(+) p a t i e n t s  had (+) t e s t s  f o r  C3c and C3d, but  only 9 of 24 ANA 
(+) p a t i e n t s  had (+) t e s t s .  C o r r e l a t i o n s  w i th  s ed imen ta t i on  
r a t e s  o r  o t h e r  measures of d i s e a s e  a c t i v i t y  were no t  c l e a r .  One 
t r auma t i c  knee e f f u s i o n  and synov ia l  f l u i d  from 2 c h i l d r e n  w i th  
pauc i a r t i cu l a r , p l a sma  (-) JRA had (-) t e s t s  f o r  C3c and CM. 
Synovia l  f l u i d  and plasma from 1 c h i l d  w i th  J acob ' s  "St reaking 
Leukocyte Syndrome" were (+). 

This  d a t a  is  c o n s i s t e n t  w i th  o t h e r  work i n d i c a t i n g  t h a t  some, 
bu t  not  a l l ,  c h i l d r e n  w i th  JRA have ant igen-ant ibody complexes 
i n  blood o r  elsewhere which a r e  capable  of  a c t i v a t i n g  complement . 
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We s tud ied  two p a t i e n t s  w i t h  WAS who had MTP w i t h  marrow from 
HLA- ident ica l  s i b l i n g s .  The f i r s t  p a t i e n t  r ece i ved  200 mg/kg CY 

ver  4 days (Bach e t  a l . ,  Lancet  1 :1364, 1968).  We have f o l l o w e  
t h i s  p a t i e n t  f o r  7 years. He has petechiae, b l eed ing  i n  j o i n t s ,  

nd severe thrombocytopenia. IgM has remained low; an t i body  
roduc t i on  t o  some ant igens,  lymphocyte response t o  mitogens and 

i n  v i t r o  8 c e l l  f unc t i ons  a r e  d e f e c t i v e .  Growth and development 
ave been normal. The second p a t i e n t  r ece i ved  c y t o s i n e  arab ino-  
i d e  5 mg/kg/day.x7, 6- th ioquanine 4 mglkglday x7, and CY 50 mg/ 
g lday x4 p r i o r  t o  MTP. I n  bo th  p a t i e n t s  a f t e r  MTP, megakaryo- 

Zytes, r e d  c e l l s ,  - neu t roph i l s ,  macrophages, and most B c e l l s  
remained o f  r e c i p i e n t  type w h i l e  most T c e l l s  were o f  donor type.  
The second p a t i e n t  was re t ransp lan ted  a f t e r  r e p a r a t i o n  w i t h  
ant i - lymphocyte  g l o b u l i n ,  2 ml I V  d a i l y  x4, l r o c a r b a z ~ n e ,  12.5 
g/kg/day x 3, and 800 R t o t a l  body i r r a d i a t i o n .  N ine t y  da s 

: f ter t he  2nd t r a n s p l a n t ,  a l l  nuc leated marrow and b lood  c e j l s ,  
i n c l u d i n q  9 and T c e l l s  were o f  donor type; WBC 12,500, p l a t e l e t !  
132,000/0m , hemoglobin 9 .8  gms % and r e t i c u l o c y t e s  3.5%. No 
gra f t -versus-host  d isease was observed. We conclude t h a t  i n  
narrow t r a n s p l a n t a t i o n  f o r  WAS, 200 mg/kg CY may be inadequate 
) repa ra t i on .  I n  WAS, T c e l l s  may more r e a d i l y  be eng ra f t ed  than 
3 the r  b lood c e l l  s . Supported by USPHS GCRC #m)-1 -RD0749-05. 

CELL ELASTIMETRY I N  THE CHARACTERIZATION OF DIS- 
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Although c l i n i c a l l y  s i m i l a r ,  d i s o r d e r s  of neu t roph i l  (PMN) 

movement a r e  heterogeneous  and involve  a number of  s e p a r a m  
mechanisms. The c h a r a c t e r i z a t i o n  of  t h e s e  mechanisms has  been 
l i m i t e d  by a v a i l a b l e  r e sea rch  techniques .  We r e c e n t l y  desc r ibed  
t h e  a p p l i c a t i o n  of c e l l  e l a s t i m e t r y  t o  t h e  s tudy  of  normal PMN 
m o t i l i t y .  The a s say ,  which measures amounts of nega t ive  p re s su re  
r equ i r ed  t o  a s p i r a t e  i nd iv idua l  PMNS i n t o  mic rop ipe t t e s  p rov ides  
an  e s t ima te  o f  d e f o r m a b i l i t y  of t h e  PMN. In  normal PMNS, deforma- 
b i l i t y  has  s i m i l a r  Ca-H, energy ( g l y c o l y s i s ) ,  pH, temperatureand 
c o n t r a c t i l e  p r o t e i n  requirements  t o  t hose  of normal Boyden cham- 
ber  chemotaxis.  It was, t h e r e f o r e ,  suggested t h a t  t h e  a s saymigh t  
provide  an  important probe i n  t h e  s tudy  of abnormal PMN m o t i l i t y .  
We now r e p o r t  t h e  f i r s t  such s t u d i e s .  PMNS from s u b j e c t s  w i th  
recognized abnorma l i t i e s  of m o t i l i t y  i nc lud ing  normal neonates  
and c h i l d r e n  w i th  l a z y  leukocyte  syndrome, d i a b e t e s  m e l l i t u s ,  
f a m i l i a l  chemotact ic  d e f i c i e n c i e s ,  sporadic  c h e m t a c t i c  def i c i e r r  
c i e s  and hyper-IgE-eczema-infection syndrome were s tud i ed  i n  3 
a s says :  chemotaxis (Boyden chamber); chemokinesis ( c a p i l l a r y t u b e  
mig ra t i on )  ; and d e f o r m a b i l i t y  ( e l a s t i m e t r y ) .  The d a t a  showed: 1 )  
marked he t e rogene i ty  e x i s t e d  among PMN p r o f i l e s  ob t a ined  from 
t h e  va r ious  sub j ec t  groups; 2 )  a s t rong  c o r r e l a t i o n  e x i s t e d  be- 
tween chemotaxis and de fo rmab i l i t y ,  but  none between chemokine- 
s is  and de fo rmab i l i t y ;  3) t h e  only  cond i t i on  i n  which chemotaxis 
was c o n s i s t e n t l y  decreased but  de fo rmab i l i t y  normal was i n  5 pa- 
t i e n t s  w i th  t h e  hyper-IgE syndrome. Th i s  s t r o n g l y  sugges t s  a 
unique mechanism of abnormal PMN m o t i l i t y  i n  t h a t  d i s o r d e r .  
S ince  e l a s t i m e t r y  is  a s i n  l e  c e l l  a s say ,  i t  l e n d s  i t s e l f  i d e a l l y  
t o  s t udy  o f  t h e  i n d i v i d m f  PMN movement i n  normal and 
abnormal s t a t e s .  
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Using a p laque forming c e l l  (PFC) a s say  system t h e  e f f e c t s  of  

c l i n i c a l l y  and l abo ra to ry  diagnosed v i r a l  i l l n e s s  were determined 
on t h e  a b i l i t y  of human p e r i p h e r a l  b lood lymphocytes t o  be stimu- 
l a t e d  w i th  t h e  mitogens phytohemagglutinin (PHA), pokeweed (PWM). 
s t aphy lococca l  p r o t e i n  A (SPA), l i popo lysaccha r ide  (LPS) and t h e  
a n t i g e n s  candida  (C) and t e t anus -d iph the r i a  t oxo ids  (Td).  I n  
c o  g t r a s t  w i th  c o n t r o l  s u b j e c t s  who had a geometr ic  mean 7 PFC0s/ 
10  c e l l s ,  c h i l d r e n  w i th  v i r a l  i n f e c t i o n s  had a mean of  1188 PFC/ 
lo6 c e l l s  f o r  uns t imula ted  c u l t u r e s .  PWM was found t o  be t h e  
most e f f e c t i v e  PFC s t imu lan t  i n  c o n t r o l  s u b j e c t s  (geometic mean 
1995 PFC/lp c e l l s ) ;  however concu r r en t  v i r a l  i n f e c t i o n  r e s u l t e d  
i n  a reduced number (geometr ic  mean 267 PFC/10 c e l l s )  of  FWM in-  
duced PFC's when compared w i th  background. Control  s u b j e c t s  pro- 
duced no PFC's i n  response  t o  PHA, Con A ,  LPS, Td, SPA o r  C; how- 
eve r ,  c h i l d r e n  w i th  r u b e l l a  and disseminated he rpes  i n f e c t i o n  had 
PFC's w i t h  t h e s e  mitogens, a l though aga in  t h e  abso lu t e  numbers 
were l e s s  t han  t h e  unst imula ted  c o n t r o l  c u l t u r e s .  These r e s u l t s  
sugges t  t h a t  v i r a l  i n f e c t i o n  produces  dramat ic  s h i f t s  of per iph-  
e r a l  blood lymphocyte subpopula t ion composition and func t ion ,  
reducing t h e  e f f e c t  o f  t h e  mitogens on c e l l u l a r  d i f f e r e n t a t i o n .  
A l t e r n a t i v e l y ,  d i r e c t  v i rus-B c e l l  i n t e r a c t i o n  may r e s u l t  i n  
d i f f e r e n t i a t i o n  t o  immunoglobulin producing c e l l s  w i thou t  a 

pitogen-T-B c e l l  i n t e r a c t i o n .  

. 


	715 DECREASED HYPOCALCEMIC AND HYPOMAGNESEMIC BLEBBING OF NEWBORN NEUTROPHILS

