
A SERUM FACTOR INHIBITS IRON INCORPORATION (ANTI-ERYTHROPOI- ANTENATAL DIAWOSIS 'OF THE 0-'RIALASSEMIA GENE (0-thal) . 
ETIN) ASSOCIATED WITH MESENTERIC LYMPHOID HAMARTOMA. E. Omer 
Burgert,  Jr., Gerald S. G i l c h r i s t ,  V i rg i l  F. Fairbanks, and 
Hugh B. Lynn, Mayo C l i n i c  and Mayo Fndn., Rochester,  MN, 
Pe t e r  P. Dukes, Chi ldrens  Hosp. of Los Angeles, Los Angeles, 
CA. 

An 11-year-old g i r l  had a r e f r a c t o r y ,  hypochromic, micro- 
c y t i c  anemia; hypoferremia; normoblastic hyperplas ia  (marrow); 
hypergammaglobulinemia; and growth r e t a r d a t i o n  (bone age 6 yr). 
Isotope f e r r o k i n e t i c  s t u d i e s  revealed impaired absor  t i on ,  rap- 
i d  plasma clearance,  and impaired inco rpora t ion  of 5$Fe. 
Treatment wi th  o r a l  and pa ren te ra l  i ron ,  pyridoxine, f o l i c  
ac id ,  v i tamin B1 and g lu t en - f r ee  d i e t  f a i l e d  t o  produce any 
improvement. A B4mTc-sulfur c o l l o i d  sc int igram of the  abdomen 
f a i l e d  t o  demonstrate abnormal i so tope  uptake. The abdomen 
was explored, and a lymphoid hamartoma was removed from the  
g a s t r o l i e n a l  ligament. Follow-up s t u d i e s  a t  3 and b months 
revealed complete co r r ec t ion  of t he  anemia, 2.0 cm inc rease  i n  
he igh t  w i th in  3 months, and normal serum y-globul in  l eve l s .  

Serum obtained p reope ra t ive ly  i n h i b i t e d  the  5 9 ~ e  incorpora- 
t i o n  induced by a s tandard dose of e ry th ropo ie t in  i n  the  ex- 
hypoxic polycythemic mouse assay system. This  e f f e c t  p e r s i s t -  
ed i n  serum obta ined 3 days a f t e r  surgery but  disappeared by 
7 days. These observat ions  i n d i c a t e  t h a t  the  tumor forms a 
substance which i n h i b i t s  i r o n  incorporat ion,  e s p e c i a l l y  syn- 
t h e s i s  of heme. Fur ther  s t u d i e s  of t h i s  i n h i b i t o r  a r e  i n  
progress .  

RAPID DIAGNOSIS OF Fe DEFICIENCY BY MEASUREMENT OF FREE 
ERYI'HROCYTE PORPHYRINS (E). E. Car los ,  G .  Gay, P. Young, 
S. Piomel l i ,  Dept. of Ped.,  NYU Sch. Med., N . Y .  

Inadeouate Fe s u ~ ~ l v  t o  t h e  bone marrow r e s u l t s  i n  an i n -  
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creased l e v e l  of FEP i n  t h e  pe r iphe ra l  blood. FEP concen- 
t r a t i o n  may be measured e a s i l y  i n  blood samples co l l ec t ed  on 
Guthr ie  paper by a micromethod developed i n  t h i s  l abo ra to ry  
(Ped. Res. 5: 366, 1972). This  s tudy inves t iga t ed  t h e  use of 
FEP t o  a s s e s s  t h e  body Fe s t o r e s .  

Normal values  i n  48 a d u l t  males were 1.42 .t .45 pg FEP/g 
Hgb. Values above 2 .8  pg FEP/g Hgb (mean + 3 s . d . )  were con- 
s ide red  e l eva ted .  FEP were measured i n  151 ch i ld ren  with 
normal blood Pb (< 30 ug/100 ml) and t r a n s f e r r i n  s a t u r a t i o n  
(TS) between 2 and 35%. FEP were found e levated i n  21/21 
c m l d r e n  with Fe de f i c i ency  anemia (Hgb < 9 g % ) ;  i n  13/14 
ch i ld ren  wi th  TS 2-8%; i n  40/53 ch i ld ren  with TS 9-15%; i n  
18/43 c h i l d r e n  with TS 16-25% and i n  5/20 ch i ld ren  with TS 
26-35%. The logarithm of t h e  FEP concentra t ion was inve r se ly  
co r re l a t ed  with t h e  TS, i n d i c a t i n g  t h a t  t h e  FEP l eve l  i n -  
creases  exponen t i a l ly  a s  t h e  body Fe s t o r e s  become dep le t ed .  
The FEP l e v e l s  were e levated a l s o  i n  7/12 cases  of s i c k l e  
c e l l  anemia and i n  5/16 cases  of chronic  i n f e c t i o n s ,  but  
normal i n  11/11 cases  of 6-thalassemia t r a i t .  

These da t a  i n d i c a t e  t h a t  FEP l e v e l s  i n  t h e  pe r iphe ra l  
blood r e f l e c t  t h e  body Fe s t o r e s .  Elevat ion of FEP d e t e c t s  
Fe de f i c i ency  be fo re  anemia develops;  normal FEP l eve l  d i s -  
cr iminates  thalassemia t r a i t  from Fe de f i c i ency .  FEP l e v e l s  
provide a d i agnos i s  of Fe de f i c i ency  by f i n g e r  puncture .  

I N  VITRO STUDIES OF THE RELATIOIUSHXP BZTWEEN INTRALIPID AND 
BILIRUBIN-ALBUMIN BINDING. George Chan and David S c h s ,  
Depts. of P e d i a t r i c s ,  O b s t e t r i c s  & Gynecology, Univers i ty  of 
A lbe r t a ,  Edmonton, Canada. 

L ipo ida l  ma te r i a l  b inds  t o  b i l i r u b i n  i n  v i t r o .  It has  
been suggested t h a t  i t s  use may augment t he  b i l i r u b i n  binding 
p r o p e r t i e s  of albumin giving f u r t h e r  p ro t ec t ion  aga ins t  
ke rn i c t e rus .  I n  v i t r o  s t u d i e s  of t he  e f f e c t s  of b i l i r u b i n -  
albumin binding of I n t r a l i p i d ,  a commercially prepared soy 
bean f a t  emulsion f o r  use  i n  in t ravenous feed i n  human 
p a r e n t e r a l  n u t r i t i o n ,  were c a r r i e d  out  i n  human serum albu-  
min, human plasma and red blood c e l l s .  U t i l i z i n g  a modified 
Sephadex G-25 e l u t i o n  technique,  i t  was shown t h a t  i n  a 
prepared bi l i rubin-albumin s o l u t i o n ,  I n t r a l i p i d  i n  concen- 
t r a t i o n s  of  0.25 - 1.00 gms% binds  b i l i r u b i n  only a f t e r  t h e  
primary albumin binding s i t e  is  s a t u r a t e d  wi th  b i l i r u b i n .  
This  e f f e c t  was not  reproducible  i n  a r t i f i c i a l l y  jaundiced 
human adu l t  plasma. I n t r a l i p i d  does not  a l t e r  the  dynamic 
equ i l i b r ium between t h e  b i l i r u b i n  i n  plasma and red blood 
c e l l s  a t  b i l i rubin-albumin molar r a t i o s  of < I .  At molar 
r a t i o s  of ?2 t h e  f a t  competes wi th  the  red c e l l  membrane 
f o r  b i l i r u b i n .  Thus, although I n t r a l i p i d  i t s e l f  does not 
have any adverse  a f f e c t s  on bi l i rubin-albumin binding,  i t  
does not  provide any b e n e f i c i a l  e f f e c t  i n  t he  prevent ion of 
k e r n i c t e r u s .  It is suggested t h a t  t h e  i n  v ivo  metabolism of 
f a t  which l eads  t o  an inc rease  of f r e e  f a t t y  ac id  i n  plasma, 
may have a d e l e t e r i o u s  a f f e c t  on bi l i rubin-albumin binding 
and a s  such may be p o t e n t i a l l y  dangerous. 

H. Chanq, C.B. Modell, E.R. Huehns and D.G. Nathan. Child. 
Hosp. Med. Center and Harvard Med. Sch., Boston, Mass. 02115, 
and- Univers i ty  College Hosp i t a l ,  London, England. 

Antenata l  d i agnos i s  o f  0-thal depends on sa fe  acqu i s i t i on  
of f e t a l  RBC and d e t e c t a b i l i t y  of 0- thal  i n  midtr imester .  To 
approach t h e s e  requirements,  a normal nomogram of t h e  B/y 
qlobin  chain  s y n t h e t i c  r a t i o  i n  f e t a l  RBC obtained a t  hys t e r -  
otomy was de r ived  by incubat ion o f  t h e  c e l l s  w i th  3 ~ - l e u c i n e  
followed by urea-CMC radiochromatography. This revealed t h a t  
t h e  B/y r a t i o  i nc reases  from 0.075 +_ 0.02 a t  6 wks t o  0.09 +_ 
0.02 a t  16  wks o f  ges t a t ion .  Secondly, g lob in  chain  synthe- 
sis was measured i n  f e t a l  FBC c o l l e c t e d  i n  u t e r o  wi th  a 2.7 
mm a s p i r a t i o n  fe toscope from midtr imester  cho r ion ic  p l a t e  ves- 
s e l s  o f  4 normal women by t h e  methods o f  Hobbins and Mahoney. 
A l l  samples gave n o r m 1  B/y r a t i o s  f o r  g e s t a t i o n a l  age. Final -  
l y ,  t o  d e t e c t  t h e  presence of 0- thal  in t h e  f i r s t  t r i m e s t e r ,  
f e t a l  blood from vacuum-extracted abor tuses  o f  3 Cypriot  wom- 
en,  2 o f  whom had 0-thalassemia t r a i t ,  was examined by s i m i l a r  
methods which a l s o  included sub t r ac t ion  o f  0 chain  r ad ioac t iv -  
i t y  con t r ibu ted  by contaminating maternal  RBC. I n  1 f e t u s  of 
a 0-thalassemia t r a i t  mother, t h e  B/y r a t i o  was 0.04 a t  10 l/2 
wks, a 50% reduct ion c o n s i s t e n t  w i th  f e t a l  0-thalassemia 
t r a i t .  The o t h e r s  were normal. These r e s u l t s  suggest  t h a t  
f e t a l  cells can b e  acquired a t  midtr imester  and t h a t  0- thal  
may be de t ec t ed  a s  e a r l y  a s  t h e  f i r s t  t r i m e s t e r ;  hence, t h e  
a n t e n a t a l  d i agnos i s  o f  8- thal  is becoming a b i o l o g i c a l  and 
t e c h n i c a l  r e a l i t y .  

RED CELL (RBC) GLUCOSE PHOSPHATE ISOMERASE DEFICIENCY (GPI): 
CLINICAL AND LABORATORY EVIDENCE OF INCREASED BLOOD VISCOSITY. 
Chilcoce, R.R. and Baehner, R.L. Indiana Univ.. Dept. of Ped., 
Indianapol is .  

GPI def ic iency is t h e  3rd most common RBC enzyme de fec t  
and r e s u l t s  i n  severe  chronic  hemolytic anemia. A 9 year  o ld  
developed pr iapism s i x  years  a f t e r  splenectomy had improved 
h i s  unexplained hemolytic anemia. RBC s t u d i e s  showed: Hgb. 
10 gm%, r e t i cu locy te s  20%, 51~r  t1l2-4 days, autohemolysis- 
normal; g lucose  u t i l i z a t i o n ,  l a c t a t e  product ion,  and 2,3 DPG 
were normal f o r  c e l l  age. GPI a c t i v i t y  was 15% and f e l l  t o  
4% of normal on exposure of hemolysate t o  500C f o r  10 ' .  The 
propor t ion of 1 4 ~ 0 ~  from glucose- l -14~ and glucose-2-14~ i n  
p a t i e n t  RBC's a t  r e s t  and a f t e r  s t imu la t ion  wi th  2 mM methy- 
l ene  b lue  was normal i nd ica t ing  glucose-2-14~ was capable of 
r ecyc l ing  pas t  GFI t o  re-enter  t he  hexose monophosphate shunt.  
Thus, t h e  GPI de f i c i ency  d id  no t  i n h i b i t  reversed flow of 
glucose-2-14~. However, phase microscopy of 1% suspensions  of 
p a t i e n t  RBC's i n  normal s a l i n e  (NS) revealed 10 t o  15% echino- 
cy t e s .  F i l t r a t i o n  of 1% suspensions of p a t i e n t  RBC's i n  T r i s -  
NS through 3 micron pore  polycarbonate membranes was impaired 
a t  pH 7.4 and ceased a t  pH 6.8. These s t u d i e s  suggest  t h a t  
d e s p i t e  apparent ly  normal g lyco lys i s ,  GPI RBC's have decreased 
f i l t e r a b i l i t y  a t  physiologic  pH and a r e  t o t a l l y  impeded by se- 
vere  ac idos i s .  This l i k e l y  accounts f o r  t h e  s p l e n i c  sequest ra-  
t i o n  and priapism observed i n  t h i s  p a t i e n t .  

SEPARATION OF RBCs WITH IMPROVED SURVIVAL FROM NORMAL BLOOD. 
L. Corash, C. S e a h  
Dept. Ped., NYU, New York. 

This study invest igated t h e  use o f  densi ty  g rad ien t s  t o  
prepare  RBCs with g r e a t e r  po ten t i a l  "in vivo" su rv iva l .  

Solut ions  of t h e  des i red densi ty ,  osmolar i ty ,  s a l t  composi- 
t i o n  and pH were e a s i l y  prepared with S t r ac t an  I I (S-I I ) ,  an 
inexpensive water so lub le  arabino-ga lac tan polymer of 30,000 
dal tons .  RBCs were centr i fuged on pa ra l l e l  d iscont inuous  gra- 
d i e n t s  of S-Il  and c r y s t a l l i n e  albumin. S imi l a r  age dependent 
s epa ra t ion  in both systems was indicated by t h e  same r a t e s  of 
dec l ine  o f  r e t i cu locy te s ,  glucose-6-phosphate-dehydrogenase, 
pyruvate-kinase and hexokinase. Rabbit RBCs were divided on 
s i n g l e  layers  of S-Il i n to  l i g h t  (young) and heavy ( o l d )  f r ac -  
t i o n s  of  varying propor t ions .  E i the r  r ac t ion  o r  both  OF^^;- 
f r ac t iona ted  RBCs were label led with 5 tCr  a lone  o r  with 
a l s o  and r e in j ec t ed  in to  t h e  donor. The r a t e  of  dec l ine  o f  
r a d i o a c t i v i t y  was followed u n t i l  t o t a l  disappearance. When 
compared t o  t he  unfract ionated ce l  Is, t h e  r a t e  of dec l ine  of 
r a d i o a c t i v i t y  was s i m i l a r  in t h e  combined f r a c t i o n s ;  i t  was 
s lowest  and f a s t e s t  in t h e  l i g h t  and heavy 10% f r a c t i o n  re-  
spec t ive ly  and it was s i g n i f i c a n t l y  slower and f a s t e r  in t h e  
l i gh t  and heavy 50% f r a c t i o n s  respect ive , ly .  Corresponding 
d i f f e r e n c e s  were found f o r  t h e  in t e rva l  t o  t o t a l  disappearance 
thus  ru l ing  ou t  d i f f e r e n t i a l  label e l u t i o n .  

These f ind ings  suggest  t h a t  t h i s  technique may be used t o  
ob ta in  s i z e a b l e  RBCs f r a c t i o n s  of improved survival  f o r  t r ans -  
fu s ion  t o  p a t i e n t s  with chronic  anemia. 
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