
THE RELATIONSHIP OF ASCORBIC ACID (C) AND DEFEROXA- 
MINE (DF) TO EDTA-CHELATABLE IRON ( " f r e e  Fe")  IN  

I Sidney Farber  Cancer I n s t i t u t e ,  Department o f  P e d i a t r i c s ,  
Harvard  Medical  School. Boston. MA. I - , - - - - - 

P a t i e n t s  w i t h  ~e  ove r l oad  o i ten.demonst ra te  sa tu ra ted  Fe b i n d  
i n g  capac i t i es  and low w h i t e  c e l l  C  l e v e l s  when measured by s tan  
dard  techniques. It has been shown t h a t  serum Fe i n  excess o f  
t he  Fe b i n d i n g  c a p a c i t y  ( " f r e e  Fe") can be measured i n  p a t i e n t s  
w i t h  Fe ove r l oad  by EDTA b i n d i n g  and u l t r a f i l t r a t i o n .  We found 
" f r e e  Feu o f  8.2i2.0 ug% i n  15 p r e v i o u s l y  unche la ted p a t i e n t s  
w i t h  t h a l ,  compared t o  O.l iO. l  ug% i n  normal c o n t r o l s .  Since 
" f r e e  Feu m igh t  be a  p a r t i c u l a r l y  po ten t  ox idan t  and t h e r e f o r e  
respons ib le  f o r  sane o f  t he  patho loqy i n  t h a l ,  and s i nce  C  i s  
thought  t o  increase the  r a t e  o f  t r a n s f e r  o f  Fe f rom one pool t o  
another ,  we examined 5  o f  these p a t i e n t s  t o  determine t h e  e f f e c t  
o f  C  and DF on " f r e e  Fe". A l l  5  t h a l s  had low i n i t i a l  w h i t e  c e l  
C  l e v e l s .  Each rece i ved  a l t e r n a t i n g  12-hour cont inuous I . V .  r eg  
imens o f  C  alone, s a l i n e ,  and C  + DF w i t h  samples f o r  " f r e e  Feu 
drawn every  4 hours. Resu l ts  showed t h a t  " f r e e  Feu was 9 .8 i2 .3  
~ g %  d u r i n g  s a l i n e  i n f u s i o n s  and t h a t  t he  l e v e l  was unchanged 
 hen C  was added. When DF was present ,  " f r e e  Feu was e l i m i n a t e d  
These r e s u l t s  show t h a t  t h a l s  w i t h  Fe ove r l oad  have measurable = 
amounts o f  " f r e e  Feu which a re  n o t  a f f e c t e d  by C. Continuous 
c h e l a t i o n  w i t h  DF i s  e f f e c t i v e  i n  e l i m i n a t i n g  t h i s  p o t e n t i a l l y  
t o x l c  poo l .  

650 TOXICITY IN THE INTERGROUP RHABDOMYOSARCOMA I STUDY(1RS) : A PRELIMINARY REPORT, Abdelsalam 
H. Ragab, Milton Donaldson, Thomas E. Moon, 

William Newton, Jr., Frederick Ruymann and Melvin 
Tefft for the IRS Committee of CALGB, CCSG and SWOG, 
Emory University School of Medicine, Atlanta. To dat 
a total of 640 patients have been registered in the 
Intergroup Rhabdomyosarcoma Study. Twelve early 
deaths have been reported. All occurred within 34 
days of the start of therapy. Five had pharyngeal 
primaries and 2 had primaries in the maxillary sinus 
all seven had Group I11 disease (gross residual di- 
sease). Most fatalities were associated with granu- 
locytopenia and thrombocytopenia. Four fatalities 
were associated with membranous colitis at autopsy. 

Forty-seven of 417 evaluable patients (11%) devel- 
oped hematuria. The hematuria was moderate or severe 
in 80% of cases. It occurred with equal frequency 
throughout treatment and occurred for the first time 
in some patients after therapy was stopped. Severe 
neutropenia (<500/mm3) was observed in 67% of patient 
in Regimen E and 72% of patients in Regimen F 
(Clinical Groups 111 and IV). Adriamycin cardiomyop- 
athy has not been observed in this study. 

Since most early deaths occurred in patients with 
head and neck primaries, the use of less intensive 
initial chemotherapeutic regimens may be advisable fo 
these patients. 

- - 

HE EFFECT OF SERUM AND BLAST CELLS FROM 
HILDREN WITH ACUTE LYMPHOCYTIC LEUKEMIA 1 ON 
IN VITRO GRANULOPOIESIS, Abdelsalam H. Ragab, 

Victor K. Lui, Harry Findley and M. Susan Kennedy, 
Emory University School of Medicine, Department of I-- 
(pediatrics, ~tlanta. I 

The purpose of this study was to investigate the 
cause of granulocytopenia in children with acute lym- 
phocytic leukemia (ALL). The double layer agar tech- 
nique for myeloid colony formation was utilized in a1 
studies. Various concentrations of sera from 16 chi1 
dren with ALL at the time of diagnosis were added to 
bone marrow cells in culture. Only 2 sera were ob- 
served to produce inhibition of colony formation. 
Various concentrations of initial bone marrow cells 
from children with ALL were mixed with normal bone 
marrow cells and cultured. No inhibition of colony 
formation was observed in agar. To circumvent any 
effect of HL-A antigens, initial bone marrow cells 
from children with ALL were frozen in liquid nitrogen 
After a remission bone marrow was obtained, the 
lnltlal and remission bone marrow cells were mixed an 
cultured together. No inhibition of colony formation 
was observed. 
~' ' ' 

It may be concluded that the neutropenia observed 
i n  children with ALL at diagnosis is not due to serur 
factors or inhibition by leukemic cells. 

ADVANCED CHILDHOOD RHABDOMYOSARCOMA: TOXICITY AND 
RESPONSE TO INTENSIVE CHEMOTHERAPY. R. B e v e r l y  

H.  D o n a l d s o n ,  H a r o l d  M. M a u r e r ,  W i l l i a m  A. Newton,  
A b d e l s a l a m  H. Raxab,  F r e d e r i c k  B. Ruymann, Wata ru  W .  Su tow,  f o r  
t h e  I n t e r g r o u p  Rhabdomyosarcoma S t u d y  ( IRS)  Commi t t ee  o f  t h e  
CALGB, CCSG, and  SWOG. C h i l d r e n ' s  H o s p i t a l  o f  P h i l a d e l p h i a ,  

I ~ h i l a d e l p h i a ,  Pa .  19104 I 
Twenty- s ix  c h i l d r e n  w i t h  g r o s s  r e s i d u a l  ( 1 8 )  o r  m e t a s t a t i c  

(8) rhabdomyosarcoma were  t r e a t e d  w i t h  pulse-VAC ( V i n c r i s t i n e  
w e e k l y  x 11 p l u s  a c t i n o m y c i n  D and  c y c l o p h o s p h a m i d e  s i m u l t a n e -  
o u s l y  f o r  5 d a y s )  and  r a d i o t h e r a p y .  T o x i c i t y  d u r i n g  t h e  12-week 
i n d u c t i o n  p e r i o d  i n c l u d e d  22 /26  p a t ' e n t s  ( 8 5 % )  w i t h  a n  a b s o l u t e  
n e u t r o p h i l  c o u n t  (ANC) u n d e r  500/mmf; 1 5 / 2 6  (58%)  r e c e i v e d  
i n t r a v e n o u s  a n t i b i o t i c s .  T h r e e  d e v e l o p e d  Gram-nega t ive  s e p s i s  
and  2 o f  them d i e d .  I n  25 p a t i e n t s  f o l l o w e d  1 2  weeks ,  t h e r e  
w e r e  4 c o m p l e t e  r e s p o n s e s  (CR) and  5 p a r t i a l  r e s p o n s e s  (PR) ,  a 
t o t a l  o f  36%.  At 1 2  weeks  6 p a t i e n t s  r andomly  r e c e i v e d  i n t e r -  
m i t t e n t  pulse-VAC (Regimen H) a n d  9 r e c e i v e d  pulse-VAC a l t e r n a t -  
i n g  w i t h  A d r i a m y c i n  (Reg.  I ) .  A f t e r  t h i s  p u l s e ,  7 / 1 5  ( 4 7 % )  h a d  
a l o w  ANC; none  had  s e v e r e  i n f e c t i o n  a n d  o n l y  3 r e c e i v e d  a n t i -  
b i o t i c s .  S e v e r e  t o x i c i t y  d i s a p p e a r e d  w i t h  s u b s e q u e n t  d o s e  
r e d u c t i o n .  To d a t e ,  CR r a t e  a v e r a g e s  48%. 36% o n  Reg. H a n d  58% 
o n  Reg. I ;  t h e  o v e r a l l  p a r t i a l  r e s p o n s e  r a t e  i s  262.  However 517 
CR p a t i e n t s  o n  Reg. I had  a n  o r b i t a l  p r i m a r y .  D e s p i t e  i n c r e a s e d  
t o x i c i t y ,  t h e s e  r e g i m e n s  a r e  n o  b e t t e r  t h a n  c u r r e n t  IRS s c h e d u l e  
f o r  a d v a n c e d  d i s e a s e .  I n t r o d u c i n g  a d r i a m v c i n  b e f o r e  1 2  weeks  ma 
d e s e r v e  t r i a l  i n  n t t e m p t i n E  t o  i m p r o v e  t h e  r e s D o n s e  r a t e .  

N E U R O P S Y C H O L O G I C A L  L A T E  S E Q U E L A E  O F  
HISTIOCWOSIS X .  J .  Laurence Ransom, Morris Pow.uzek, John  
K. Goff. H.R. Anderson, and Sharon B. Murphy. St. Jude 

e a c h  Hosp~ta l ,  Memphls. T n .  38101. (Spon. by Alvin M. Mauer). 

f 18 long-term surnvors  o f  dlsselr~i l~atcd h~a t~ocy tos i s  X was l l~ade  t o  correlate 
clinical course, disease status, and extent  and severity o f  neuropsychological 
disab~li ty .  Evaluation is complete in 15 patients, 8 boys and 7 glrls. ranging in age 
at  diagnosis from 2 months t o  12 years. Lahey scores at diagnosis ranged from 1-7 
(median 3). No cases o f  so l~ ta ry  cosinophll~c granuloma are Included. Diabetes 
ins~pidus is present in 7 of  15 patients. Treatment  cons~s ted  of s t c r o ~ d s  in 3 
patients and multiple drugs scqucnt~al ly o r  In cornb~natlon In 1 2  patlcnts: cranial 
uradiation (range 500-1500 rad)  was given t o  5 patlents concomitantly. Current 
survlval from diagnosis is 2-18 years ( m e d ~ a n  5 ycara). Thirteen o f  15 patients are 
off  therapy for eriods o f  1 month t o  14 years ( n ~ c d l a i  3% years). Intellectual 
function was berow averagc (I.Q. < 89) in 7 of 15 patlents ( .47) using the 
Wecl~slcr Adult Intelligence Scale or  Wccl~slcr Intell~gencc Sc:~lc for Children. 
Results o f  the Wide Range Achievement Test revealed below .Ivcrage results In 
spel l~ng and a r ~ t h m e t ~ c .  and average results in word recognltlon. In the 10 oldest 
children, results o f  either Halsted Children's or Reitdrl Battery Indicated cortical 
dysfunction in 4 ,  equivocal findings 2, and no a b n o r r n a l ~ t ~  In 4 patients. 
Emot~ona l  difficulties, poor school performance, and delayed developmental 
tni le~tones werr cornnlon findings. T w o  children. surv~vlng 2 ~ 4  years with 
Letterer-Siwc dlseaae have ev~dencc  o f  extrahypothalamic CNS disease: truncal 
ataxia, pyramidal tract signs, and behavioral changes. We conclude that  long-term 
survivors o f  h i s t ~ o c y t o s ~ s  X are a t  high r ~ s k  for ncuropsycholog~cal d~sabi l i ty .  
Formal evaluation o f  the status and developmental progress o f  each patient 

TEMPORAL RELATIONSHIP BETWEEN ACCUMULATION OF METHO- 654 I TRExATE PoLyGLuTAmTEs AND PRoLonCm mHrsIT*oN OF 
DNA SYNTHESIS. D.S. Rosenbla t t ,  V.M. Whitehead, 

A. P o t t i e r ,  N. Vera, M. Dupont and M.-J. Vuchich. (Spon. by C.R. 
S c r i v e r )  MRC Genetics Group and Hematology Serv ice ,  McG i l l  
Univ.-Montreal C h i l d r e n ' s  Hosp. Res. I n s t . ,  Mont rea l ,  Quebec. 

Human d i p l o i d  f i b r o b l a s t s  grown i n  t he  presence o f  metho- 
t r e x a t e  (MTX) accumulated t h e  drug and metabo l ized i t  t o  po l y - y -  
g lu tamyl  me tabo l i t es  (po lyq lu tamates) .  A f t e r  15 min  i ncuba t i on  
i n  1  UM MTX, t h e  non -d i f f usab le  component o f  MTX i n  these c e l l s  
was 58 pg MTX equ iva lent /mg c e l l  p r o t e i n ,  none o f  which cons i s te  
o f  po lyg lu tamates.  Accumulat ion o f  po lyg lu tamates was l i n e a r  
w i t h  t ime  so t h a t  a f t e r  6 h  t h e  c e l l s  conta ined 285 pg/mq o f  
which 45 pg/mg was MTX, 162 pq/ma was MTX monoqlutamate and 78 
pg/mg was MTX d ig lu tamate.  I t  has been sugqested t h a t  t he  con- 
t i n u e d  presence o f  a component o f  i n t r a c e l l u l a r  MTX i n  excess o f  
t h a t  bound t o  i n t r a c e l l u l a r  b i nde rs  i s  r equ i red  f o r  t he  i n h i b i -  
t i o n  by MTX o f  deoxyu r i d i ne  (dU) i n c o r p o r a t i o n  i n t o  DNA. When 
f i b r o b l a s t s  were pre incubated f o r  1  h  i n  1  uM MTX-containing 
medium and then t r a n s f e r r e d  i n t o  MTX-free medium, t he re  was 
complete recovery  o f  t h e i r  a b i l i t y  t o  i nco rpo ra te  dU i n t o  DNA. 
However when the  p re - i ncuba t i on  was increased t o  4  and 6 h, t h e  
24 h  i n c o r p o r a t i o n  o f  dU decreased f rom 65.5 nM dU/qm c e l l  p ro -  
t e i n  t o  17.5 and 4.9 nM/gm r e s p e c t i v e l y .  Thus i n h i b i t i o n  by MTX 

o f  dU i n c o r p o r a t i o n  i n t o  DNA a f t e r  t he  l onge r  i ncuba t i ons  was nc 
dependent on t he  cont inued presence o f  MTX i n  t he  c u l t u r e  medium 

a n d  was assoc ia ted w i t h  a  r i s e  bo th  i n  t o t a l  i n t r a c e l l u l a r  MTX 
d e r i v a t i v e s  and most p a r t i c u l a r l y  i n  MTX po lyg lu tamates.  
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