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A SENSITIVE MICROTITER ELISA TO STUDY PLATELET MEM- 
BRANE SPECIFIC I g G  ANTIBODIES (Ab) I N  ISOIMMUNE AND 852 AUTOIMMLNE THROMBOCYTOPENIA. Nai-Konz V. Cheunz. - -, 

Bonnie Landmeier, Case Western Reserve U n i v e r s i t y ,  Rainbow Bab ies  
and C h i l d r e n s  H o s p i t a l ,  Department o f  P e d i a t r i c s ,  Cleveland.  
Ohio 44106 (sponsored b y  P e t e r  F. Coccia,  M.D.) 

P l a t e l e t  membranes were p repared  f rom p l a t e l e t  s o n i c a t e s  by  
d i s c o n t i n u o u s  sucrose  g r a d i e n t  u l t r a c e n t r i f u g a t i o n ,  s o l u b i l i z e d  
and coa ted  o n t o  m i c r o t i t e r  p l a t e s  f o r  ELISA o n  s e r a  o r  ACD-A 
plasma from p a t i e n t s  w i t h  suspec ted  immune thrombocytopenia.  
Samples f rom 27 norma l  v o l u n t e e r s  had a  mean t i t e r  o f  1 :3  ( range 
2-14). Sera from 9 p l A l  n e g a t i v e  mothers w i t h  i n f a n t s  b o r n  w i t h  
isoimmune n e o n a t a l  thrombocytopenia had geomet r i c  mean t i t e r  o f  
1:3640 (range 100-102400) wh ichwas  25 t o  104 t imes  more s e n s i t i v e  
t h a n  t h e  s tandard  immunofluorescence assay. S p e c i f i  i t y  o f  t h e  A Ab was e s t a b l i s h e d  b y  i n h i b i t i o n  w i t h  plA1(+) and  P 1  I(-) p l a t e -  
l e t s  i n  the  ELISA. 9 1  p a t i e n t s  w i t h  i m u n e  t h r o m b o c v t o ~ e n i a  . . 
were a l s o  s t u d i e d .  T i t e r  o f  t 2 0  was regarded  as p o s i t i v e .  

Disease T o t a l  I #Ab P o s i t i v e  Range o f  T i t e r  
A d d  t I T P  45 25 20-70680 -. - . -. . . . 
C h i l d .  Chron ic  ITP 26 1 3  20-640 
C h i l d .  Acu te  I T P  20 1 0  20-160 
Ten un t rans fused  c h i l d r e n  (5 Abf, 5  Ab-) w i t h  acu te  ITP were 

SHAPE CHANGE (ECHINOCYTOSIS) IN PYRUVATE KINASE DE- 
FICIENT RED CELLS IS MEDIATED BY THE COUPLED BILAYER 855 HYPOTHESIS. o r  R. Chi l c o t e  and Barbara Jones 

(Spon. Marc 0. Beem), U n i v e r s i t y  o f  Chicago, Wyler  C h i l d r e n ' s  
H o s p i t a l ,  Chicago, I L  

P a t i e n t s  w i t h  p y r u v a t e  k i n a s e  (PK) d e f i c i e n c y  have s p i c u l a t e d  
red  c e l l s  termed ech inocy tes ,  b u t  l i t t l e  i s  known about  the  b a s i s  
f o r  t h i s  c h a r a c t e r i s t i c  morpho log ic  a b n o r m a l i t y .  P K d e f i c i e n t  
RBC were incuba ted  a t  OoC f o r  15 '  w i t h  t h e  membrane a c t i v e  agent  
ch lo rp romaz ine  (CPZ) wh ich  reverses  e c h i n o c y t o s i s  and l y s o l e c i -  
t h i n  wh ich  causes e c h i n o c y t o s i s .  Samples were f i x e d  i n  1% g l u -  
ta ra ldehyde  ( p ~  7.4) and us ing  phase c o n t r a s t  microscopy t h e  p ro -  
p o r t i o n s o f  ech inocy tes  q u a n t i t a t e d  u s i n g  c r i t e r i a  o f  Bess is .  I n  
PK d e f i c i e n t  RBC e c h i n o c y t o s i s  was exacerbated by l y s o l e c i t h i n  
and comple te ly  reversed  by CPZ. S ince  r e c e n t  exper iments  have 
suggested t h a t  e c h i n o c y t i c  shape r e v e r s a l  depends on t h e  hexose 
monophosphate shunt  (HMPS) , we incuba ted  PK RBC w i t h  hydrogen 
p e r o x i d e  and I mM methylene b l u e  (MB) a t  b o t h  20°C and DOC. Per-  
o x i d e  was m i n i m a l l y  e f f e c t i v e  a t  e i t h e r  tempera tu re .  MB, a  t e r -  
t i a r y  amine s i m i l a r  i n  s t r u c t u r e  t o  CPZ, was h i g h l y  e f f e c t i v e  i n -  
s tan taneous ly  r e v e r s i n g  e c h i n o c y t o s i s  a t  b o t h  200C and OOC. 
These r e s u l t s  i n d i c a t e  t h a t  e c h i n o c y t i c  shape change i n  PK d e f i -  
c iencv  can be comole te lv  reversed  bv membrane a c t i v e  agen ts ,  a  

s t u d i e d  a f t e r  complete r e c o v e r y  o f  p l a t e l e t  coun ts .  The f i v e  Ab p rocess  wh ich  i s  independent o f  HMPS a c t i v i t y  and can i n  f a c t  
p o s i t i v e  p a t i e n t s  had  p e r s i s t e n t  Ab d e s p i t e  c l i n i c a l  r e m i s s i o n .  o c c u r  independent o f  c e l l  metabol ism. These r e s u l t s  a l s o  imp ly  
The r o l e  o f  Ab t i t e r  was ana lyzed  i n  p a t i e n t s  r e c e i v i n g  h i g h  t h a t  the  m e t a b o l i c  a b n o r m a l i t y  o f  PK d e f i c i e n t  RBCs wh ich  leads 
doses o f  Y - g l o b u l i n  i n f u s i o n s .  P o s i t i v e  Ab t i t e r  was a s s o c i a t e d  t o  shape change i s  mediated by an e f f e c t  on t h e  r e l a t i v e  s u r f a c e  
w i t h  poor  (<60K) p l a t e l e t  c o u n t  r i s e ,  r a p i d  f a l l  o f  p l a t e l e t s  t o  areas o f  the b i l a y e r  l e a f l e t s .  
<20K o r  r e s i s t a n c e  t o  b o o s t e r  i n f u s i o n s  i n  5/12 p a t i e n t s .  

, ,, ESTIMATED I R O N  B A L A N C E  A N D  PLASMA FERRIT IN 853 LEVELS IN VLBW INFANTS. Rau l  F. Cifuentes, Pa t r i c ia  
A. Mi l ler ,  and Amos S. Deinard. Dept. o f  Pediatrics, 

Hennepin County Med ica l  Cen te r  and Un ivers i t y  o f  Minnesota. 
Minneapolis. 

25 VLBW in fan ts  (BW 1.3 kg) had plasma f e r r i t i n  levels (PF), Hgb, 
Hc t ,  and M C V  measured when they reached about 2 k g  i n  weight. 10 of  
t h e m  had bronchopulmonary dysplasia (BPO). None of these in fan ts  were 
supplemented w i t h  med ic ina l  i r o n  o r  received i ron - fo r t i f i ed  formula.  
Est imated i r o n  balance (EIB) was determined by  calculat ing i ron  in take  
f r o m  m i l k  ingested, whole b lood and packed red  cells, and losses f r o m  
blood drawing. Plasma f e r r i t i n  was measured by RIA.  Their  gestat ional  
age was 29 Q.4 wks. Resul ts  are expressed i n  the  table as x + SD. 

W e i q h t  Hct - M C V  - P F  EIB - 
days g m  gm/dl  O h  f l  ug / l  m g  

B i r t h  1054 * 77 16.4 + 1.6 47.1 * 5  118 * 5.8 -- -- 

Plasma f e r r i t i n  levels ranged f r o m  34 t o  430 ug/l. There was no 
s igni f icant  co r re la t ion  between o ra l  i n take  o f  i ron  and plasma f e r r i t i n  
levels. However, there was cor re la t ion  between i r o n  balance and plasma 
f e r r i t i n  levels (y=43+1.43x, ~ 0 . 5 8 ,  SEE:18.3, p  0.01). Infants w i t h  BPD 
had higher plasma f e r r i t i n  levels than those w i thou t  BPD, which may  
r e f l e c t  the more  f requent  transfusions. These data suggest tha t  i n  VLBW 
infants, i r o n  supplementation is  n o t  indicated p r io r  t o  the i r  reaching 2 k g  
i n  weight. 

REVERSIBLY SICKLED CELLS: A  CORRELATE OF THE FRE- 854 QUENCY OF PAINFUL CRISES IN HbSS SICKLE CELL ANEMIA. 
Robert  R. C h i l c o t e  and Dianne Ga l lagher  (Spon. Marc 

0. Beem), The U n i v e r s i t y  o f  Chicago, Wyler C h i l d r e n ' s  H o s p i t a l ,  
Chicago, I L  

Desp i te  i n t e n s i v e  i n v e s t i g a t i o n ,  no p r o g n o s t i c  f a c t o r  has y e t  
been i d e n t i f i e d  f o r  p r e d i c t i n g  t h e  f requency o f  p a i n f u l  c r i s e s  i n  
HbSS. D i r e c t  m i c r o s c o p i c  o b s e r v a t i o n  o f  a  t r a n s f u s e d  animal  
model suggested t h a t  r e v e r s i b l y  s i c k l  i n g  c e l l s  (RSC), r a h t e r  t h a n  
ISC, were more l i k e l y  t o  o b s t r u c t  vesse ls  ( L a c e l l e ,  Blood Cel I s ,  
1977). We examined t h e  s i g n i f i c a n c e  o f  t h i s  o b s e r v a t i o n  by f o l -  
l ow ing  65 c h i l d r e n  w i t h  HbSS f o r  t h e  f requency o f  p a i n f u l  c r i s e s .  
Wi thou t  knowledge o f  t h e  c l i n i c a l  course,  hemato log ic  parameters 
and p r o p o r t i o n  o f  ISC (morpho log ic  c r i t e r i a )  were used t o  e s t i -  
mate t h e  a b s o l u t e  number o f  c e l l s  capable o f  b e i n g  RSC (1009 
-%1SC -$F) X  RBC. The p a t i e n t s  were f o l l o w e d  f o r  a  mean o f  27 
months (144 p r o s p e c t i v e  p a t i e n t - y e a r s ) .  A median o f  I even t  
occur red  p e r  12 months ( range  0 -10) .  The f requency o f  p a i n f u l  
even ts  was c o r r e l a t e d  w i t h  RSC (r=0.32,  p  <0 .01) ,  those  p a t i e n t s  
w i t h  t h e  h i g h e s t  red  c e l l  l e v e l s  and fewest  ISC hav ing  h igher  RSC 
l e v e l s  and more f r e q u e n t  c r i s e s .  RSC was f o r  any g i v e n  p a t i e n t  
s t a b l e  over  t ime  and i n v e r s e l y  c o r r e l a t e d  t o  MCH ( r =  -0.64, p  
<0.01).  These r e s u l t s  i n d i c a t e  t h a t  the p r o p o r t i o n  o f  RSC i s  a  
p r o g n o s t i c  f a c t o r  and imply t h a t  s t r a t e g i e s  wh ich  decrease t h e  
number o f  ISC o r  inc rease  t h e  herroglobin l e v e l  w i t h o u t  decreas ing  
the  number o f  c e l l s  capable o f  r e v e r s i b l e  s i c k l i n g  may inc rease  
t h e  f requency o f  p a i n f u l  c r i s e s .  

0 5 6  
DANAZOL-INDUCED FACTOR IX AN0 V I I I  BYPASSING ACTIVITY 
James J .  C o r r i  an, J r ,  H a r i n d e r  S. Garewal, B r i a n  G. 
m r T e ,  ~ o n e e t e  J x e r ,  Mary L o u  bamiano. Depts o f  

Peds and I n t e r n  Med, Un iv  o f  A r i z  H e a l t h  Sciences Center ,  Tucson 
Danazol, a  s y n t h e t i c  androgen r e p o r t e d  t o  i n c r e a s e  f a c t o r  

V I I I  and IX a c t i v i t v  l e v e l s .  was a i v e n  t o  5 hemoph i l i acs  who 
were >17 y e a r s  o l d  1 3  w i t h  ;evere-hemophi l ia  A, one moderate he- 
m o p h i l i a  A  and one moderate hemoph i l i a  B) .  Wi th  danazol  t h e r a p y  
(600 mq/da) t h e  PTTs shor tened  20-30% o f  p r e - t r e a t m e n t  t imes .  
The p r o t h r o m b i n  t imes  and a c t i v i t y  l e v e l s  o f  f a c t o r s  V I I I ,  IX ,  
and X I 1  d i d  n o t  change d u r i n g  t h e  s t u d y  p e r i o d .  A d d i t i o n  o f  
plasma f r o m  d a n a z o l - t r e a t e d  p a t i e n t s  t o  plasma w i t h  a  known f a c -  
t o r  V I I I  i n h i b i t o r  and t o  plasma f rom an u n t r e a t e d  severe hemo- 
p h i l i a c  A  p a t i e n t  caused a  s i m i l a r  s h o r t e n i n g  o f  t h e  r e s p e c t i v e  
PTTs. A  t y p i c a l  m i x i n g  exper iment  i s  shown i n  t h e  Tab le  ( I P = i n -  
h i  b i  t o r  plasma; NP=normal plasma; HP=hemophi 1  i a  A  c o n t r o l  ; HP-0 
=danazol plasma i n  hemoph i l i a  A. The PTTs, i n  secs, a r p  shown 
u s i n g  1  v o l  t o  1  v o l  m i x i n g ,  i n c u b a t i n g  f o r  4 m i n  @ 37 C) .  

I P  NP HP HP-D m* 6 7 120 68 

. -- - - 
~ ~ 1 ~ 7 6 6 ) *  68 36 75 
* I n i t i a l  PTT ( i n  secs )  b e f o r e  m i x i n a .  
A b s o r p t i o n  o f  ' t h e  d a n k 0 1  plasma w i t h  p r e c i p i t a t i n g  a n t i b o d y  
a g a i n s t  f a c t o r  V I I I  and I X  d i d  n o t  remove t h e  PTT c o r r e c t i n g  
p r i n c i p a l .  The d a t a  suggest  t h a t  danazol may cause t h e  de novo 
appearance o f  an i n t r i n s i c  c o a g u l a t i o n  pathway a c t i v a t o r  hav ing  
f a c t o r  V I I I  and IX bypass inq  a c t i v i t y .  

PENICILLAMINE TREATMENT I N  HEMATHROSIS-INDUCED CHRON- 
~ ~ ~ I C , A R T H R I T I S .  James J. Cor r igan ,  Jr, Karen Kol ba, 

E r i c  P. G a l l ,  Joyce Trombley, K e i t h  Mered i th ,  and -- - 
Mary Lou Damiano. Un iv  o f  A r i z  H e a l t h  Sciences Center ,  Tucson. 

C u r r e n t  medical  manaaement f o r  e s t a b l i s h e d  hemoph i l i c  a r t h r i -  
t i s  i s  u n s a t i s f a c t o r y  and does " o t ~ m o d i f y  t h e  even tua l  outcome. 
D - P e n i c i l l a m i n e  (PEN), an a n t i - i n f l a m m a t o r y  d r u g  e f f e c t i v e  i n  
rheumato id  a r t h r i t i s ,  has n o t  been e v a l u a t e d  i n  hemarthroses- 
induced  j o i n t  d i sease .  83 NZ w h i t e  r a b b i t s  had weekly i n t r a -  
a r t i c u l a r  i n j e c t i o n s  o f  c i t r a t e d  au to logous  b l o o d  ( r i g h t  knee) 
and c i t r a t e d  s a l i n e  ( l e f t  knee) f o r  6  months. PEN 15 mg o r  50 
mglkglda,  IM, was begun e a r l y  (day  1 )  o r  l a t e  ( a t  8  wks) .  Con- 
t r o l s  were s a l i n e  t r e a t e d  r a b b i t s .  The an ima ls  were k i l l e d  a t  6 
mo. A n a l y s i s  i n c l u d e d  j o i n t  f l u i d  WBC counts,  g ross  and h i s t o -  
l o g i c  examina t ion  o f  t h e  synov ia  ( a c u t e  and c h r o n i c  in f lammato-  
r y  c e l l s ,  s y n o v i a l  h y p e r p l a s i a ,  and i r o n  d e p o s i t i o n ) .  The 
s a l i n e - i n j e c t e d  knees showed no i n f l a m m a t o r y  change and t h e  
b l o o d - i n j e c t e d  knees had i r o n  d e p o s i t i o n  i n  a1.l animal  groups.  
The e a r l y  h i g h  and l o w  dose, and l a t e  low dose PEN t r e a t e d  
groups showed no d i f f e r e n c e  f rom u n t r e a t e d  an ima ls .  L a t e  
h i g h  dose PEN t r e a t m e n t  showed marked suppress ion  o f  t h e  syno- 
v i t i s .  Four hemoph i l i acs  w i t h  s y n o v i t i s  were g i v e n  PEN, 5-10 
mg/kg/da, p.0. f o r > 2  months. A1 1  have had s i g n i f i c a n t  r e d u c t i o n  
i n  t h e  s y n o v i a l  t h i c k e n i n g  w i t h  c o n c u r r e n t  i n c r e a s e d  range-o f -  
mot ion  and decreased number o f  b leeds  i n t o  t h e  a f f e c t e d  j o i n t .  
These s t u d i e s  suggest  t h a t  PEN i s  b e n e f i c i a l  i n  t h e  c h r o n i c  
a r t h r i t i s  i nduced  by hemarthroses.  I t s  a n t i - i n f l a m m a t o r y  mecha- 
n ism i s  n o t  known b u t  may be i n h i b i t i n g  f r e e  r a d i c a l  f o r m a t i o n ,  , . . . .  
n o t  by removing i r o n  by i t s  c h e l a t i n g  a o i  111y 
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