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STUDIES WITH MELPHALAN (PAM) IN PEDIATRIC CANCER 
CELLS. John Graham-Pole, Diana Worthington-White, 870 C h r i s  R i l e y ,  U n i v e r s i t y  of F l o r i d a ,  G a i n e s v i l l e ,  

Departments of P e d i a t r i c s  and Pharmacy. 

We have g iven  marrow (BM) - a b l a t i v e  doses  o f  PAM followed 
by BM a u t o g r a f t i n g  t o  c h i l d r e n  wi th  neuroblastoma (NBL), Ewing's 
sarcoma (ES) and osteosarcoma ( 0 s ) .  To examine i n  v i t r o  e f f e c t s  
o f  t h i s  d rug ,  we exposed f r e s h  and c u l t u r e d  NBL (6 ES (41 ,  
OS (5)  and normal BM (9) c e l l  c o l o n i e s  (CFU) t o  PAM i n  
c o n c e n t r a t i o n s  (conc) from 10-I t o  lo-' molar  i n  a 14 day 
c l o n i g e n i c  a s s a y .  The T/2 of PAM measured by h igh  p r e s s u r e  
l i q u i d  chromatography w a s  about 45 minutes .  A l l  CFU showed 
l i n e a r  responses  t o  PAM, c o r r e l a t i n g  wi th  bo th  i n c r e a s i n g  drug 
conc and exposure  d u r a t i o n  (up  t o  8 h o u r s ) .  F resh  c e l l s  were 
s i g n i f i c a n t l y  more s e n s i t i v e  than  c u l t u r e d  c e l l s .  NBL-CFU were 
most s e n s i t i v e ,  fo l lowed  by OS, BM and ES i n  d e c r e a s i n g  o r d e r .  
Repeat dos ing  up t o  4 doses  o f  PAM f u r t h e r  i n h i b i t e d  CFU 
format ion .  We conclude:  ( 1 )  NBL and OS CFU a r e  more s e n s i t i v e  t o  
PAM t h a n  normal BM o r  ES CFU; ( 2 )  PAM breakdown produc ts  
a p p a r e n t l y  remain c y t o t o x i c  t o  tumor c e l l s ;  ( 3 )  prolonged o r  
r e p e a t e d  exposure may i n c r e a s e  i n  v i v o  e f f i c a c y  of  PAM. We a r e  
c u r r e n t l y  c o r r e l a t i n g  i n  v i t r o  and i n  v i v o  conc of  t h e  p a r e n t  
d rug  and i t s  m e t a b o l i t e s  w i t h  t h e i r  c y t o t o x i c  e f f e c t s .  

PLATELET COUNT AND PLATELET-ASSOCIATED IgG IN 
123  CONSECUTIVE PREGNANCIES: RELATIONSHIP O F  871 MATERNAL FACTORS T O  NEONATAL PLATELET COUNT 
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Automated c e l l  counting has brought t o  our  a t t en t ion  t h e  increased 
incidence of thrombocytopenia (TP) in pregnant women. This observation 
prompted us  t o  eva lua te  123 consecutive pregnancies fo r  mate rna l  and  
neonatal  platelet  counts (PC) and for  mate rna l  platelet-associated IgG 
(PAIg). PAIg was  measured by solid phase RIA with Protein A. Thirty- 
two  women (26%) were  T P  (PC: 43K-149K, meawSD=121Kt25) during t h e  
prenatal  period (6), t h e  perinatal  period (121, o r  throughout pregnancy 
(14). Twegty-five (78%) T P  women had elevated levels  of PAlg (3.57- 
38.81ng110 platelets ,  meantSD=9.10+8.14) a t  l eas t  once  during pregnancy 
when compared with 23  non-pregnant women of child-bearing a g e  (0.58- 
3.40, mean+SD=2.10+0.67). Fifty-one (56%) of t h e  91 women who were  
never T P  had e leva ted  PAIg (3.55-32.39, meantSD=6.68+4.20). Two (7%) 
of 30 infants  born t o  T P  women were  T P  a t  t h e  t ime  of delivery (initial 
PC: 83K,llOK). Perinatal  PAlg was e leva ted  in one  of these  mothers and 
normal in t h e  other. Six (7%) of 81  infants  born t o  women who were  never 
T P  were  T P  (initial PC: 109K-149K). Perinatal  PAlg was e leva ted  in 2 of 
these  mothers,  normal in 3, and not  done in I. These studies indicate 
that :  1) There is a high incidence (26%) of T P  in pregnant women, 2) 
There  i s  a high incidence of e leva ted  PAIg in pregnant women, whether 
they a r e  never T P  (56%) o r  T P  (78%), 3) Seven percent  of neonates a r e  
born TP, and 4) Maternal  P C  and PAIg do  no t  predict  which infants  will b e  
born with low platelet  counts. 

~ o l ~ m o ~ ~ h o n u c l ~ a r  l eukocytes  ( PMNLs) demons t ra te  a1 t e r e d  
f u n c t i o n  dur ing  a c u t e  i n f e c t i o n s  and a f t e r  a d m i n i s t r a t i o n  of  
c o r t i c o s t e r o i d s .  We ques t ioned  whether  such changes a r e  due t o  
popula t ion  s h i f t s  from f u n c t i o n a l l y  d i f f e r e n t  compartments o f  
t h e  g r a n u l o c y t e  pool .  Ten v o l u n t e e r s  were given e p i n e p h r i n e  
0 . 3  ml s . c .  t o  induce  demarg ina t ion .  PMNLs o b t a i n e d  b e f o r e  and 
a f t e r  e p i n e p h r i n e  i n j e c t i o n  were compared f o r  adherence  t o  nylon 
wool f i b e r ,  chemotaxis under a g a r o s e ,  luminol enhanced 
chemiluminescence,  and t o t a l  c o n t e n t  and r e l e a s e  o f  t h e  g r a n u l e  
p r o t e i n s  l a c t o f e r r i n  (LF) and 6-g lucuron idase  ( 6 - g l u ) .  S i m i l a r  
exper iments  were c a r r i e d  o u t  us ing  h y d r o c o r t i s o n e  (HC) t o  induce  
PMNL e g r e s s  from t h e  bone marrow. Epinephr ine  induced a 
s i g n i f i c a n t  n e u t r o p h i l i a  of mature PMNLs, b u t  t h e r e  was no 
change i n  f u n c t i o n  o r  g r a n u l e  p r o t e i n  c o n t e n t .  H C  induced a 
n e u t r o p h i l i a  wi th  s i g n i f i c a n t  number o f  immature PMNLs ( b a n d s ) .  
These PMNLs demons t ra ted  l e s s  adherence ,  i n c r e a s e d  
chemiluminescence t o  zymosan s t i m u l a t i o n  and i n c r e a s e d  6-glu and 
LF r e l e a s e  t o  s t i m u l a t i o n  wi th  phorbol m y r i s t a t e  a c e t a t e .  To ta l  
LF and 6-glu c o n t e n t  was unchanged. There was no c o r r e l a t i o n  
between change i n  f u n c t i o n  and magnitude of  H C  induced 
n e u t r o p h i l i a  o r  t h e  " l e f t  s h i f t " .  We conc lude  t h a t  t h e  
f u n c t i o n a l  changes o f  PMNLs a f t e r  H C  i n f u s i o n  a r e  due t o  an 
e f f e c t  of H C  upon PElNLs and no t  a r e s u l t  of a popula t ion  s h i f t  
from bone marrow PMNLs. 
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We studied five pediatric solid t m r  patients (age 13-72 m . ) ,  (3 Wilms and 2 
Ah3bdcmyosarcms) treated with Vincristine and A a - D  (15 mcg/kg x 5 days) w i t h  oi- 
without Cyclophosphamide or Adrimycin. A l l  five patients developed significant 
early thrarbocvtownia (TCP) while on VAC. 

vs WRC treatment, 3&1607/~~ vs 3173+1728/~~, P-NS. &ring the dose (2%) 
did not decrease the incidence or severity of the TCP. A l l  patients &o developed 
significant TCP while on VAC therapy had E-lA revealing mrkedly increased wgakar- 
yocytes suggesting a drug induced peripheral destructive process. A l l  5 patients 
Ere treated with fresh p l t s  (1 U/10 lbs) without a significant rise i n  their p1t 
count. Therefore, we pretreated 4 patients with Prednisone (bglkglday) starting 
2 days prior to VAC therapy for a total of 10 days. The total wan plt  count was 
carpared in the steroid treated vs the mn-steroid treated group. All patients 
have r a i n e d  in carplete remission and have not had any steroid induced carplic;, 
tions. Prehisone therapy given concurrently with VAC i n  pediatric patients with 
ACT-D induced TCP can decrease mrbiditv and eliminate life-threatening TCP. 
TX 1 3 5 7 9 11 13 
VAC 252-1101 1W78 8634 3g17 23110 55135 97I23 
VACPRED 252128 224114 193-13 17fS21 15139 126I12.4 158I18 - 
P-VAUIE NS NS .C05 . 0 5  .0335 . a 2 5  . 0 5  

SERUM INHIBITOR OF GRAWJLOCYTE COLONY FORMATION 874 ASSOCIATED WITH NEUTROPENIA IN TYPE I DYSGAMMACLOB- 
ULINEMIA. John P. Johnson,  Lyle  Sensenbrenner ,  

Wi l l i am H. Zinkham, Thomas S. K i c k l e r ,  Hayden G .  Bra ine  and 
J e r r y  A. ! J i n k e l s t e i n ;  The Johns Hopkins Univ. School o f  Medicine,  
Departments of P e d i a t r i c s ,  Pa tho logy  and Oncology, B a l t i m o r e ,  MD. 

A s i x t e e n  y e a r  o l d  w h i t e  male w i t h  X-linked Type Z Dysgama- 
g lobul inemia  developed p e r s i s t e n t  n e u t r o p e n i a  ( t o t a l  n e u t r o p h i l s  
< 5 0 0 / m 3 )  which was unrespons ive  t o  b road  spec t rum a n t i b i o t i c s ,  
p redn isone ,  o r  a s i n g l e  i n f u s i o n  of one l i t e r  of f r e s h  f r o z e n  
plasma. H i s  plasma a g g l u t i n a t e d  n e u t r o p h i l s  i n  a microagglu- 
t i n a t i o n  a s s a y .  H i s  plasma ( o r  serum) i n h i b i t e d  colony forma- 
t i o n  i n  a dose  dependent f a s h i o n  i n  a granulocyte/macrophage 
co lony  forming a s s a y  u s i n g  human bone marrow c e l l s .  Complete 
i n h i b i t i o n  was o b t a i n e d  when t h e  p a t i e n t ' s  serum reached  a f i n a l  
c o n c e n t r a t i o n  of  5%. T h i s  e f f e c t  was s i m i l a r  when e i t h e r  t h e  
p a t i e n t ' s  o r  normal bone marrow c e l l s  were used.  Hea t ing  t h e  
p a t i e n t ' s  serum t o  56'C f o r  30 minutes  d i d  n o t  d e s t r o y  t h e  i n h i -  
b i t o r .  Bone marrow c e l l s  c u l t u r e d  i n  a medium c o n t a i n i n g  5% of  
t h e  p a t i e n t ' s  serum and 5% of normal serum were a l s o  comple te ly  
i n h i b i t e d .  Seven t o t a l  plasma exchange procedures  were per-  
formed over  t h r e e  weeks d u r i n g  which t ime  t h e  p e r i p h e r a l  neu t ro-  
p h i 1  count  r e t u r n e d  t o  normal and no serum i n h i b i t o r  cou ld  b e  
demons t ra ted .  Upon comple t ion  of t h e  plasma exchange p r o c e d u r e s ,  
t h e  p e r i p h e r a l  n e u t r o p h i l  count f e l l  w i t h i n  t h r e e  days  t o  l e s s  
t h a n  5 0 0 / m 3  and t h e  serum i n h i b i t o r  of colony f o r m a t i o n  
reappeared .  Three weeks a f t e r  t h e  plasma exchange procedures ,  
t h e  n e u t r o p h i l  count  spontaneous ly  r e t u r n e d  t o  normal w h i l e  on 
broad  spec t rum a n t i b i o t i c  t h e r a p y .  

THE NEED FOR A MICRO PLATELET MDA ASSAY 
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Malondialdehyde (MDA) i s  a marker f o r  l i p i d  p e r o x i d a t i o n  of  un- 
s a t u r a t e d  f a t t y  a c i d s .  The amount o f  MDA genera ted  by red blood 
c e l l s  (RBC)exposed t o  a s t a n d a r d  Hz02 s t r e s s  r e f l e c t s  t h e  a v a i l -  
a b l e  a n t i o x i d a n t  p r o t e c t i o n .  As such i t  i s  more s p e c i f i c  than  t h e  
Hz02 hemolysis  t e s t  & provides  more in format ion  than  s imul taneous  
measurement o f  plasma V i t  E & t o t a l  l i p i d s .  However, a f t e r  blood 
t r a n s f u s i o n s ,  t h e  RBC-MDA a s s a y  poor ly  r e f l e c t s  E s u f f i c i e n c y  s i n c e  
f o r  a m a t t e r  o f  weeks, i t  measures donor a s  well a s  p a t i e n t  c e l l s .  
Th is  i s  i l l u s t r a t e d  i n  t h e  d a t a  on Baby B p resen ted  below. Unfor t -  
u n a t e l y ,  t h e  s m a l l e s t  s i c k e s t  i n f a n t s  who a r e  most i n  n e e d o f  a n t i -  
o x i d a n t  d e f e n s e s  & most i n  need o f  a n t i o x i d a n t  p r o t e c t i o n a r e  a l s o  
most i n  need o f  f r e q u e n t  blood t r a n s f u s i o n s .  Because the  much s h o r t -  
e r  l i f e  span o f  t h e  p l a t e l e t  a s  compared t o  t h e  RBC makes i t  p r e f -  
e r a b l e  a s  a t e s t  c e l l ,  we have d e v e l o ~ e d  a p l a t e l e t  MDA a s s a y  (1  .5  
ml o f  b lood) .  R e s u l t s ,  a s  judged by s imul taneous  RBC-MDA and Hz02 
a s s a y s ,  s u g g e s t  t h e  t e s t  i s  c l i n i c a l l y  f e a s i b l e  & w i l l  be usefu l  
i n  d e f i n i n g  t h e  s t a t e  o f  E n u t r i t i o n  i n  premature i n f a n t s .  

Amnionit is  Age Serum E RBCJMDA % R B C  T. L ip id  
Nec Day 3 Days mg/dl nM/gHgb H202 Frag mg/dl 
BW 20009 1 0 . 6  41 4 88 469 
HAL & IL 3 1 . O  41 5 85 559 

I 8 1 .O 575 71 701 

1 PRBC- 
- Oral Feeds+ 15 1 .1 21 5 38 728 - 

HAL-Hyperalimentation, I L - I n t r a l i p i d ,  PRBC-Packed R B C  T r a n s f u s i o n s  
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