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RECYCLING OF RETICULOENDOTHELIAL IRON I N  VIVO I N  THE 
ABSENCE OF APOTRANSFERRIN. Jamie E. Lamb*, Cather ine  

a 764  M .  Craven*, John H. Ward+, James P. Kushner+, J e r r y  
Kaplan*. (Spon. by Harry H i l l )  Univers i ty  of Utah 
School of Medicine, Un ive r s i t y  Hosp i t a l ,  Department of 
Pathology and I n t e r n a l  Medicine, S a l t  Lake C i t y ,  UT. 

Plasma i r o n  is  l a r g e l y  der ived from macrophage r ecyc l ing  of 
i r o n  from red blood c e l l s  (RBC). We hypothes ize  t h a t  i r on - f r ee  
t r a n s f e r r i n  (apoTf) is required  f o r  i r o n  d i s t r i b u t i o n  t o  t h e  ery-  
t h ron  but  i s  no t  ob l iga to ry  f o r  r e l e a s e  of macrophage i r o n .  We 
t e s t e d  t h i s  hypo thes i s  us ing a  s t r a i n  of mutant mice wi th  a t r a n s -  
f e r r i nemia .  These mice have serum Tf concen t r a t i ons  of 1% o r  
l e s s ,  s u f f e r  from i ron- l imi ted  e r y t h r o p o i e s i s  but e x h i b i t  paren- 
chymal organ i ron-over load.  We synthes ized 59~e-methemalbumin, 
i nco rpo ra t ed  it i n  v i t r o  i n t o  sheep RBC and coated  t h e  sheep RBC 
with  IgG. Coated and uncoated sheep RBC were i n j e c t e d  IV and IP 
r e s p e c t i v e l y  i n t o  both  normal and a t r ans fe r r i nemic  (Hpx) mice. At 
i n t e r v a l s  t h e  quan t i t y  of 5 9 ~ e  i n  t h e  blood and s e l e c t e d  t i s s u e s  
was determined. I n  normal mice t h e  59Fe disappeared from blood 
wi th  a  t112 of 3.1 min. By 30 min. 20-30% of t h e  i n j e c t e d  coun t s  
were found i n  l i v e r  and sp l een .  By 72h, h e p a t i c  and s p l e n i c  i r o n  
f e l l  and 15% of t h e  i n j e c t e d  counts  were de t ec t ed  i n  RBC. Hpx 
animals  c l ea r ed  i n j e c t e d  sheep RBC and depos i t ed  5 9 ~ e  i n  t h e  l i v e r  
and sp l een  i n  a  s i m i l a r  way. By c o n t r a s t ,  Hpx mice were unable t o  
r e c y c l e  i r o n  t o  t h e  e ry th ron  ((1%) but  d id  r ecyc l e  i r o n  t o  o t h e r  
organs .  By 1  wk, 6% of t h e  i n j e c t e d  counts  were found i n  t h e  
a c i n a r  c e l l s  of t h e  pancreas .  These da t a  i n d i c a t e  t h a t  apoTf i s  
no t  r equ i r ed  f o r  r ecyc l ing  of RES i r o n  t o  t h e  parenchymal organs  
but i s  r equ i r ed  f o r  r ecyc l ing  t o  t h e  e ry th ron .  I ron d i s t r i b u t i o n  
i n  t h e  Hpx mouse c l o s e l y  resembles t h a t  i n  ch i ld r en  wi th  congeni- 
t a l  a t r ans f e r r i nemia .  

IDENTIFICATION OF A NEW STRUCTURAL VARIANT OFNSPEC- 
TRIN I N  A DOUBLE HETEROZYGOUS FORM OF HEREDITARY PY- 
ROPOIKILOCYTOSIS (HPP). J  Lawler,  T  Coetzer ,  t 765 ~ a n k a d ,  RB Moore and J  Palek. Dept. of Pediatr!!s, 
Un ive r s i t v  of South ~T ; ibamaCol l eee  of Medicine. Mo- - 
b i l e ,  Al. and Dept. of Biomedical Research, Tu f t s  Un- 

v e r s i t y  School of Medicine, Boston, Mass. (Spon. RC Boer th)  
S tud i e s  of e ry th rocy t e  s p e c t r i n  were performed i n  a  p a t i e n t  

wi th  hemolytic anemia and h e r  family t o  understand the  biochemi- 
c a l  and gene t i c  b a s i s  of HPP. The proband had decreased s t a b i l i -  
t y  of h e r  red  c e l l s  when exposed t o  45OC, t y p i c a l  of HPP. Her 
cy toske l e ton  exh ib i t ed  i n s t a b i l i t y  t o  shear  s t r e s s .  There was an 
i nc rea se  i n  t he  amount of s p e c t r i n  dimers i n  a  crude 4OC s p e c t r i n  
e x t r a c t  (58% compared t o  c o n t r o l  va lue  of 624%) i n d i c a t i n g  a  de- 
c r ea se  i n  s p e c t r i n  dimer-dimer a s soc i a t i on .  A s t r u c t u r a l  analy- 
s i s  of h e r  s p e c t r i n o c l  domain by l im i t ed  t r y p t i c  d i g e s t i o n  re-  
vealed  a  decrease  i n  t he  normal 80000 d a l t o n  fragment and an in- 
c r ea se  i n  fragments of 74000, 61000, 55000, 21000 and 16000 da l -  
tons .  A 25% dec rease ,  r e l a t i v e  t o  c o n t r o l  i n  the  s p e c t r i n  t o  
band 3 r a t i o  on SDS-PAGE demonstrated p a r t i a l  s p e c t r i n  de f i c i ency  
i n  t he  membrane. On a  d iscont inuous  Percol l -Renograf in  g r a d i e n t ,  
the  p a t i e n t  exh ib i t ed  the  presence  of c e l l s  a t  h ighe r  d e n s i t i e s  
than t h a t  found wi th  c o n t r o l  c e l l s .  Both pa ren t s  a r e  asymptomatic 
c a r r i e r s  wi th  increased amounts of s p e c t r i n  dimers a t  l e v e l s  t h a t  
a r e  i n t e rmed i s t e  between the  c o n t r o l  and t he  p a t i e n t .  The fa- 
t h e r ' s  d i g e s t  had increased amounts of t he  74000 d a l t o n  pep t ide ,  
wh i l e  t he  mother ' s  d i g e s t  had increased amounts of the  61000, 
55000, 21000 and 16000 da l t on  fragments.  The biochemical and ge- 
n e t i c  b a s i s  of t h i s  s eve re  HPP i s  probably a  double heterozygous 
s t a t e  one of  which i s  a  previously  undescribed molecular d e f e c t  
of spActr in .  

THE DETECTION OF OCCULT HEMANGIOMAS PRODUCING THE 
KASABACH-MERRITT SYNDROME UTIL IZ ING Tc-99m LABELED 766 RED BLOOD CELLS. W e l l i n g t o n  Loh, John H. M i l l e r ,  
Edward D. Gomperts. Sponsored by Rober t  L .  Baehner.  
U n i v e r s i t y  of Southern C a l i f o r n i a  School o f  Medic ine .  
C h i l d r e n s  H o s p i t a l  o f  Los Angeles,  Departments o f  

P e d i a t r i c s  and Radio logy ,  Los Angeles,  C a l i f o r n i a .  

The Kasabach-Merr i t t  syndrome c o n s i s t s  o f  a  cavernous heman- 
gioma w i t h  i n t e r n a l  i n t r a v a s c u l a r  c o a g u l a t i o n  assoc ia ted  w i t h  a  
microangiopath ic  h e m o l y t i c  anemia. I n  some p a t i e n t s ,  a c t i v a t i o n  
o f  c l o t t i n g  and f i b r i n o l y s i s  l e a d s  t o  thrombocytopenia and coagu- 
l o p a t h y .  O f t e n  these  l e s i o n s  a r e  cutaneous and a r e  r e a d i l y  de- 
t e c t e d  b y  c l i n i c a l  e v a l u a t i o n .  R a r e l y  t h e s e  l e s i o n s  may be oc- 
c u l t ,  i n v o l v i n g  t h e  l i v e r ,  sp leen ,  o r  even a  s o f t  t i s s u e  mass 
s i m u l a t i n g  a  m a l i g n a n t  tumor. I n  those  p a t i e n t s  i n  whom t h e  l e -  
s i o n  i s  r e a d i l y  a p p a r e n t ,  t h e r e  i s  no need f o r  a  d i a g n o s t i c  pro-  
cedure a l though angiography i s  o c c a s i o n a l l y  u t i l i z e d  f o r  c o n f i r -  
mat ion .  The use o f  Technetium (Tc)-99m l a b e l e d  r e d  b lood c e l l s  
(RBC) p r o v i d e s  a  t o t a l  body survey  i n  those  i n d i v i d u a l s  i n  whom 
an o c c u l t  hemangioma i s  suspected and e s t a b l i s h e s  t h e  d i a g n o s i s  
i n  those  p a t i e n t s  i n  whom a  cutaneous l e s i o n  i s  p r e s e n t .  The 
p a t i e n t ' s  own r e d  c e l l s  a r e  l a b e l e d  i n  v i t r o  and r e i n j e c t e d  a l -  
l o w i n g  e x c e l l e n t  imaging.  T h i s  proem r e l a t i v e l y  noninva- 
s i v e  and has a  l o w  r a d i a t i o n  burden. We r e p o r t  t h e  use o f  t h i s  
technique  i n  f i v e  p a t i e n t s  p r e s e n t i n g  w i t h  Kasabach-Merr i t t  syn- 
drome. Three o f  these  p a t i e n t s  had o c c u l t  o r  unsuspected l e -  
s ions .  No o t h e r  imaging m o d a l i t y  p r o v i d e s  t h i s  graphic  demon- 
s t r a t i o n  o f  these  l e s i o n s .  The technique  o f  t h i s  procedure and 
ill u s t r a t i v e  cases w i l l  be presented .  

EVALUATION OF THE NEED TO IMMUNIZE CHILDREN WITH 
SICKLE CELL DISEASE WITH HEMOPHILUS INFLUENZAE TYPE B 
(HIB) VACCINE. Genevieve A. Losonsk , Ruth E. Ludd , e767 Allen D .  Schwarz, and John B. Robbin:. Un ive r s i t y  i f  
Maryland, Department of P e d i a t r i c s ,  Bal t imore ,  and The 
Nat ional  I n s t i t u t e s  of Heal th ,  Bethesda. 

I n s u f f i c i e n t  d a t a  a r e  a v a i l a b l e  i n  which t o  ba se  recommenda- 
t i o n s  f o r  t he  u se  of HIB polysacchar ide  vacc ine  i n  c h i l d r e n  o l d e r  
than 18-24 months who have f u n c t i o n a l  a s p l e n i a  who may be a t  in-  
creased r i s k  f o r  HIB sys temic  d i s e a s e .  The re fo re ,  u s ing  a  radio-  
immunoassay f o r  d e t e c t i o n  of a n t i b o d i e s  t o  t h e  capsu l a r  polysac- 
cha r ide  of HIB, po ly r ibosy l r i b i t o lphospha t e  (PRP), we determined 
t h e  PRP s p e c i f i c  ant ibody l e v e l s  i n  36 c h i l d r e n ,  age  2-20 y e a r s  
(mean 8.9 yea r s )  w i th  SS o r  SC d i s e a s e  cared f o r  i n  our  hemato- 
logy c l i n i c  t o  a s s e s s  t h e i r  p o t e n t i a l  r i s k  f o r  acqu i r i ng  HIB d i -  
s ea se .  Although a  p r e c i s e  p r o t e c t i v e  l e v e l  of PRP ant ibody h a s  
not  been e s t a b l i s h e d  w i th  c e r t a i n t y ,  we used a  l e v e l  of 1 uglml 
t o  determine r i s k  based on r e s u l t s  genera ted  i n  t h e  F inn i sh  f i e l d  
t r i a l  c o r r e l a t i n g  t h i s  l e v e l  w i th  s h o r t  term c l i n i c a l  p r o t e c t i o n .  

20136 (56%) of t h e  c h i l d r e n  evaluated  had PRP ant ibody l e v e l s  
l e s s  than 1  uglml. 15 of t h e s e  " a t  r i s k "  c h i l d r e n  (75%) were 5  
yea r s  of age ,  w i th  8 c h i l d r e n  being 10 yea r s  of age o r  o l d e r .  
I n  f a c t ,  10120 (50%) "a t  r i s k "  c h i l d r e n  had PRP ant ibody l e v e l s  
< 0.25 uglml w i th  50% of t h e s e  being o l d e r  than 5  yea r s  of age .  
Based on t h e s e  d a t a  showing low l e v e l s  of PRP ant ibody i n  o l d e r  
c h i l d r e n  w i th  hemoglobinopathies,  recommendations f o r  adminis t ra-  
t i o n  of  HIB vaccine  should  be  extended t o  a l l  c h i l d r e n  w i th  such 
ch ron ic  cond i r i ons .  

COULTER S+IV THREE PART DIFFERENTIAL SCREEN I N  SE- 
LECTED PEDIATRIC PATIENTS. Naomi L. C. Luban, 
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Using desc r imina t ion  of WBC volumes, t h e  Coul ter  S+IV pro- 
v ides  an automated t h r e e  p a r t  d i f f e r e n t i a l  (3PD). The v a l i d i t y  of 
t h e  3PD i s  checked by computer v i a  a  system of a lgor i thms t h a t  
confirm t h e  shape of t h e  WBC volume histograms and f l a g  t h e  ab- 
n o r m a l i t i e s  i n t o  R-flag, (abnormal WBC volume d i s t r i b u t i o n )  and 
Backl ight  f l a g ,  (h igh WBC oun t ,  abnormal s i z e  d i s t r i b u t i o n  o r  3 mononuclear count  > 1 . 5 ~ 1 0  I u l ) .  We compared t h e  3PD i n  525 sam- 
p l e s  from ch i ld r en  age 1  mo. t o  24 y r s .  t o  t hose  obta ined by man- 
u a l  counting of 100 WBC c e l l s .  Samples were c o l l e c t e d  by f i n g e r -  
s t i c k  (n=109) o r  by v e i n  (n=402) from a)same day su rge ry  (n=162); 
b )gene ra l  p e d i a t r i c  medical  c l i n i c  (CPMC) (111156); c)cardiology 
c l i n i c  (n=43) ; and d)hematology-oncology c l i n i c  (n=164). Speci- 
f i c a l l y  excluded were specimens from neonates  and in -pa t i en t s .  
The r e l a t i o n s h i p s  between t h e  manual and automated 3PD f o r  S+IV 
us ing s imple  l i n e a r  r eg re s s ion  f o r  venous samples was lymph 
r=.922,  gran r=.919, mono r=.197,  and f o r  c a p i l l a r y  samples was 
lymph r=.936,  gran rE.914, mono r=.315. 49.9% of a l l  specimens 
were f lagged:  42.8% R f l a g  + 7.1% back l igh t  Elag. The most f r e -  
quent % f l agg ing  occured i n  t h e  c a p i l l a r y  specimens (63%) and i n  
p a t i e n t s  from hemlonc (55.8%).  The l e a s t  amount of f l agg ing  was 
i n  cardiology (29.5%) and GPMC (30.3%) r ega rd l e s s  of c o l l e c t i o n  
method. Current  Cou l t e r  methodology makes t h e  3PD u s e f u l  f o r  only  
a  smal l  subsect ion of r o u t i n e  o u t p a t i e n t  d i f f e r e n t i a l s .  

CHOLECYSTECTOMY I S  SAFE I N  SICKLE CELL ANEMIA. 
B e t t y  Malone,  S t e v e n  W e r l i n ,  Depar tment  o f  P e d . ,  

769 Medical College o f  Wisconsin, Milwaukee, Wisconsin. 
A l t h o u g h  r e c u r r e n t  a b d o m i n a l  p a i n  d u e  t o  

g a l l s t o n e s  i s  common i n  c h i l d r e n  w i t h  s i c k l e  c e l l  
anemia, cholecystec tomy i s  recommended r e l u c t a n t l y  

b e c a u s e  c o m p l i c a t i o n s  may be a s  h i g h  a s  37%.  We pe r fo rmed  
e l e c t i v e  c h o l e c y s t e c t o m y  i n  12 c h i l d r e n  ( 8  M, 4  F; a g e s  4-19 
y r s ,  mean 11.2 y r s )  w i th  abdominal pa in  r e l a t e d  t o  g a l l s t o n e s  i n  
10 and a c u t e  c h o l e c y s t i t i s  i n  two. Seven p a t i e n t s  had j a u n d i c e ,  
6 n a u s e a ,  5 f a t  i n t o l e r a n c e ,  and 3 b i l i a r y  c o l i c .  Seven ch i ld -  
ren  were p r o s p e c t i v e l y  s t u d i e d .  Two s i m p l e  t r a n s f u s i o n s  ( 1 0  
m l / k g  PRBC), d e s i g n e d  t o  d e c r e a s e  HgbS t o  30% and t o  i nc rea se  
t o t a l  Hgb t o  10 p s % ,  were g iven p reope ra t i ve ly  2-3 weeks a p a r t .  
Hgb e l e c t r o p h o r e s i s  was rechecked a f t e r  t he  second t r ans fus ion .  
A t h i r d  t r a n s f u s i o n  was g i v e n  t h e  day b e f o r e  s u r g e r y .  The 
c h a r t s  of  5 a d d i t i o n a l  p a t i e n t s  who r ece ived  l e s s  i n t ense  preop- 
e r a t i v e  t r a n s f u s i o n s  were  a l s o  r e v i e w e d .  P r e o p e r a t i v e l y  mean 
HgbS was d e c r e a s e d  from 88% t o  31% ( r a n g e  7-38%) and mean Hgb 
was r a i s ed  t o  12.2 gmsX ( r a n g e  9 .5-14.5  gmsX). The re  were  no 
i n t r a o p e r a t i v e  compl i ca t i ons .  Four p a t i e n t s  had e l e c t i v e  append- 
ectomy and 2 umbi l ica l  he rn i a  r e p a i r .  Al though no p a t i e n t s  d e -  
v e l o p e d  c o m p l i c a t i o n s  r e l a t e d  t o  s i c k l e  c e l l  anemia ,  one had 
i l e u s  f o r  3  days and one had big em in^ r e q u i r i n g  l i doca ine .  Hosp- 
i t a l i z a t i o n  was b r i e f  (average  6.3 days ,  range 4-8 days) .  At 6 
month followup, abdominal pain  had resolved i n  a l l  ~ e t i e n t s  ex -  
c e p  t  one  who deve loped  p a n c r e a t i t i s .  CONCLUSIONS: With proper  
p r eope ra t i ve  t r a n s f u s i o n s ,  e l e c t i v e  c h o l e c y s t e c t o m y  i s  s a f e  i n  
c h i l d r e n  wi th  s i c k l e  c e l l  anemia. 
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