
A COMPARISON OF THE MEASURmNT OF FREE ERYTHROCYTE PORPHY- 
RIN (FEP) AND RED CELL AMINOLEVULINIC ACID DEHYDRASE ACTI- 
VITY (ALAD) AS MEANS OF DETERMINING EXCESSIVE LEAD 
ABSORPTION. Frank A. Oski, Michael Weitnnan, Barbara F. 
Oski and Thelma R. Schneider.  S t a t e  Un ive r s i ty  of New York, 
Ups ta t e  Medical Center,  Syracuse, New York. 

I n  700 s u b j e c t s ,  simultaneous measurements of FEP, ALAD 
and blood l ead  were performed. I n  92 sub jec t s ,  EDTA 
c h e l a t i o n  t e s t s  were c a r r i e d  o u t  i n  an  a t tempt  t o  a s s e s s  t h e  
s e n s i t i v i t y  of t h e  two screening procedures and t o  determine 
how they r e f l e c t e d  t h e  che la t ab le  body l ead  burden. Both t h e  
FEP and ALAD were abnormal i n  a l l  s u b j e c t s  w i th  l ead  va lues  
above 50 pgm%. The FEP was abnormal i n  86.4% of s u b j e c t s  
w i th  l ead  v a l u e s  between 41-50 pgm%; t h e  ALAD i n  81.3%. Of 
t h e  s u b j e c t s  surveyed, 9.3% had abnormal ALAD wh i l e  32.4% 
had abnormal FEP, r e f l e c t i n g  t h e  f a c t  t h a t  FEP is a l s o  ele- 
vated i n  i r o n  def ic iency.  The mean u r ina ry  l ead  exc re t ion  
wi th  FEP va lues  of l e s s  than 100 was 0.25 pgm/mg EDTA admin- 
i s t e r e d  and r o s e  progress ively  wi th  inc reas ing  FEP; s u b j e c t s  
w i t h  FEP v a l u e s  a b w e  300 excreted 0.83 pgm/mg EDTA. The 
ALAD a l s o  r e f l e c t e d  t h e  body l ead  burden. With ALAD va lues  
above 25 u n i t s ,  l ead  exc re t ion  averaged 0.16 ugmlmg EDTA 
whi l e  w i th  ALAD va lues  of l e s s  than 1 5  u n i t s  t h e  u r ina ry  
exc re t ion  was 0.65 pgm/mg EDTA. Both t h e  FEP and ALAD a r e  
s e n s i t i v e  t e s t s  of t h e  body l ead  burden and c o r r e l a t e  w i th  
t h e  EDTA mobi l i za t ion  t e s t .  The s i m p l i c i t y  of t h e  FEP makes 
i t  more u s e f u l  d e s p i t e  i t s  p o s i t i v i t y  w i th  i r o n  def ic iency.  

THE EFFECT OF PLASMA WITH COLONY STlMUZATING ACTIVITY (CSA) 
I N  CYCLIC NEUTROPENIA (CN). Lauren M. Pachman, Al len D. 
Schwartz, Roger Barron, Northwestern Univ. Med. Sch., Chil- 
d ren ' s  Mem. Hosp., Dept. Peds ,  Chicago and David W. Golde, 
UCLA Sch. Med., Dept. Med., Los Angeles. 

A 2 year old M and a 10 year old F wi th  21-day cyc le s  of 
neutropenia  and apthous s t o m a t i t i s  were s tud ied .  Bone mar- 
row a s p i r a t e s  a t  t h e  cyc le s '  nad i r  showed a maturat ion a r -  
r e s t  a t  t h e  myelocyte s t age .  I n  v i t r o  bone marrow c u l t u r e  
i n  agar  documented q u a n t i t a t i v e l y  normal colony formation 
wi th  r a r e  co lon ie s  of neu t roph i l s  (PMN). S e r i a l  l i qu id  sus- 
pension c u l t u r e s  (Marbrook chamber) y ie lded c e l l  counts 
which were i n  t h e  normal range o r  h igher  than companion con- 
t r o l  cu l tu re s .  CN PMN maturat ion was de fec t ive  e a r l y  i n  cul- 
t u r e ;  some mature PMNs appeared a f t e r  7 days and pe r s i s t ed  
f o r  up t o  25 days. Plasma, obtained from normal donors and 
from those  given typhoid vaccine  and plasmaphoresed 1 hour 
l a t e r ,  was assayed fo r  CSA, us ing normal and CN bone marrow. 
Only plasma which s t imulated normal marrow promoted PMN 
maturat ion i n  CN marrow i n  v i t r o .  I n  vivo, admin i s t r a t ion  
of plasma conta ining CSA increased PMN production and 
amel iora ted the  c l i n i c a l  symptoms of neutropenia .  It i s  
concluded t h a t  one type of CN involves a maturat ion d e f e c t  
of PMNs, which may be a l t e r e d  i n  v i t r o  and i n  vivo by plasma 
con ta in ing  CSA. Supported by Grant 5-M01-RR00199. 

SERUM LUTEINIZING HORMONE (LH) AND FOLLICLE STIMULATING HOR- 
MONE (FSH) CONCENTRATIONS I N  SUBJECTS WITH SICKLE CELL ANEMIA 
(SCA) . Robert Penny, N. 'Ola tunj i  Olambiwonnu and S. DOUglaS 
F r a s i e r .  Univ. So. C a l i f .  Sch. Med. and t h e  Los Angeles 
County-USC Med. Ctr . ,  Dept. P e d i a t r i c s ,  Los Angeles. 

LH and FSH concentra t ions  were determined i n  s e r a  obta ined 
from 40 s u b j e c t s  (20 males and 20 females; ages  5-16 yea r s )  
wi th  SCA (homozygous hemoglobin S ) .  Mean LH concentra t ions  
were s i g n i f i c a n t l y  increased above those  of comparable age 
normal s u b j e c t s  i n  5-8 year  o ld  males (5.3 f 0.6 mIU/ml vs .  
3.4 i 0.6 m I U / m l ) ,  5-8 year  old females (6.7 f 1.4 vs. 2.6 f 
0.3)  and 9-10 year  o ld  females (6.8 i 1.9 vs. 4.0 f 1 .3 ) .  
The mean FSH concentra t ion was a l s o  s i g n i f i c a n t l y  increased 
i n  13-14 year  o ld  females (12.8 t 1.5 m I U / m l  vs.  8.0 f 2.9 
mIu/ml). The LH concentra t ion i n  10 s u b j e c t s  ( 4  males and 
4 females ages 5-8 and 2 females ages 9-10) and the  FSH con- 
c e n t r a t i o n  i n  7 s u b j e c t s  ( a l l  females ages 11-16) were > 2 
SD above t h e  mean of normal sub jec t s .  The observed inc rease  
i n  LH concentra t ion dur ing t h e  f i r s t  decade of l i f e  i s  con- 
s i s t e n t  wi th  impaired gonadal func t ion  and c o r r e l a t e s  w e l l  
wi th  the  per iod of g r e a t e s t  morbidity i n  SCA. While t h e  ob- 
served inc rease  i n  FSH concentra t ion may r ep resen t  r a c i a l  
v a r i a t i o n  i n  females (Cl in .  Res. z : 8 6 6 ,  1973). i t  is a l s o  
c o n s i s t e n t  wi th  impaired gonadal funct ion.  T rans i en t ly  i m -  
pa i r ed  gonadal funct ion may, i n  p a r t ,  account f o r  t he  va r i a -  
t i o n s  i n  sexual  m a c ~ r a t < c z  --?n i n  p a t i e n t s  w i th  SCA. 

THE BINDING OF BILIRUBIN TO AGAR. Ronald L. Poland and Gerard 
B. Ode11 Wayne S t a t e  Univ. and The Johns Hopkins Univ. 

In  animal experiments,  v a r i a t i o n  was found between agar  
l o t s  i n  t h e i r  e f f e c t  on f e c a l  exc re t ion  of b i l e  pigments and 
on lowering of serum b i l i r u b i n  l e v e l s  i n  t h e  Gunn s t r a i n  of 
r a t .  The binding of b i l i r u b i n  t o  aga r  was s tud ied  i n  v i t r o  
t o  account f o r  t h e  v a r i a t i o n .  Suspensions of agar  powder i n  
b i l i r u b i n  s o l u t i o n s  ( i s o t o n i c ,  37O, pH 7.9) were employed t o  
de r ive  adsorpt ion isotherms. From these ,  t h e  a s soc ia t ion  con- 
s t a n t s  (Ka) f o r  t h e  binding r e a c t i o n  was about 2x10' f o r  a l l  
products .  The capac i ty  f o r  binding (n) va r i ed  between 25 and 
56 moles of b i l i rubin/50,000 g. of agar .  The v a r i a t i o n  i n  (n) 
was r e l a t e d  t o  t h e  calcium and s u l f a t e  content  of t h e  aga r  
products .  The calcium and s u l f a t e  con ten t  of t h e  agar  l o t s  
each va r i ed  from l e s s  than 1 t o  11 moles/50,000 g. of agar .  
Calcium-depleted agar  l o s t  i t s  b i l i r u b i n  binding capac i ty  and 
regained it upon r eadd i t i on  of calcium. S a l i c y l a t e ,  sul fona-  
mide, BSP and HABA dyes, and conjugated b i l i r u b i n  were no t  
bound by agar .  Ce l lu lose ,  phosphocellulose and DEAE-cellulose 
d id  no t  bind b i l i r u b i n  a s  we l l  a s  aga r .  Binding of b i l i r u b i n  
t o  agar  decreased a s  p ~ ,  i o n i c  s t r e n g t h ,  o r  urea  concentra t ion 
were independently increased.  There was an inc rease  i n  appar- 
e n t  Ka wi th  a r i s e  i n  temperature. Free energy change was 
about 2 kcal/mole. A model i s  proposed i n  which s t r ands  of 
carbohydrate a r e  cross- l inked with i o n i c  calcium d i s u l f a t e  
br idges  t o  form r e l a t i v e l y  apo la r  i n t e r s t i c e s  between chains  
and between b r idges  i n  which b i l i r u b i n  i s  bound poss ib ly  by 
hydrophobic i n t e r a c t i o n  o r  by hydrogen bonds o r  both. 

RADIOIMMUNOASSAY OF HUMAN CHORIONIC GONADOTROPIN THE REGULATION OF GRANULOPOIESIS IN CHILDHOOD NEUTROPENIC DIS- 
(HCG) AND ALPHA FETOPROTEIN (aFP) IN THE MANAGEMENT ORDERS AND ACUTE LEUKEMIA. Abdel H. Ragab, Harold S.Zarkowsky, 
OF HEPATOBLASTOMA. John S. Parks, K.Robert McIntire, James P. Keat ing and Anthony Pag l i a r a  (1n t r .  by P h i l i p  R. 
Milton H. Donaldson, Louise Schnaufer and Alfred M. nodpe). Washington Univers i ty ,  S t .  Louis Chi ldren 's  Hosp i t a l ,  

Bon iovanni. niv-of a. Dept.0 ediat. Children s Department of P e d i a t r i c s ,  S t .  Louis,  Mo. 
-12 and NaE.Inst.of iezlth, Bethesda,Md. The agar  c u l t u r e  t echn ic  f o r  t h e  growth of human granulo- 

Sensitive and specific radioimmu.noassays for HCG c y t i c  colony forming c e l l s  (or  CFC) from t h e  bone marrow of 
and aFP were used to monitor treatment of 3 boys p a t i e n t s  may b e  used t o  s tudy f a c t o r s  involved i n  t h e  regula t -  
with hepatoblastoma. In the first, chemotherapy and i o n  of granulopoies is .  Bone marrow c e l l s  from 10 c h i l d r e n  
radiation produced an initial rise in HCG from 162 wi th  neutropenia  were cu l tu red  i n  aga r ;  t h e  pe r iphe ra l  blood 
to 12,000 mIU/rnl, followed by a decline to 70 mIU/ml. c e l l s  of t h e s e  p a t i e n t s  were a l s o  t e s t e d  f o r  t h e i r  product ion 

Testosterone values reflected the changes in HCG, of colony s t imu la t ing  a c t i v i t y  (cSA). It was observed t h a t  
but aFP remained stable at 515,000 ng/ml. After p a t i e n t s  w i th  a p l a s t i c  anemia had decreased bone marrow CFC 
surgery HCG fell to <2 mIU/ml and aFP was normal and decreased product ion of CSA. Other p a t i e n t s  w i th  neutro-  
(<20 ng/ml.) Tumor markers have not recurred in 2 penia  had normal CFC and increased CSA. This  included 2 pat -  
yrs. A second boy had no virilization, no HCG and i e n t s  w i th  "maturation a r r e s t "  neutropenia  a s soc ia t ed  wi th  
aFP between 33 and 145 ng/ml during unsuccessful type I (b )  glycogen s t o r a g e  d i sease  - a p rev ious ly  undescribed 
chemotherapy. The third patient had mild viriliza- assoc ia t ion .  Leukemic ch i ld ren  i n  r e l a p s e  have decreased bone 
tion, HCG of 15 mIU/ml and aFP of 1,818,000 ng/ml marrow CFC and pe r iphe ra l  blood CSA. However, when pe r iphe ra l  
at diagnosis. HCG disappeared post surgery, but aFP blood c e l l s  from c e r t a i n  neutropenic  p a t i e n t s  were used a s  
has persisted at 20,000 ng/ml and metastases have f eede r  l a y e r s  f o r  bone marrow c e l l s  from leukemic ch i ld ren  i n  
appeared during 1 year of chemotherapy. These find- r e l a p s e ,  a marked inc rease  (up t o  f i f t y  fo ld )  i n  t h e  number of 
ings demonstrate a wide divergence between HCG and granulocyt ic  CFC was observed. It may b e  concluded t h a t  t h e  

aFP levels at diagnosis and during treatment. Tran- defec t  i n  neutropenic  condi t ions  may b e  due t o  a decrease  i n  
sient increases during chemotherapy may indicate CFC, o r  a decrease  i n  CSA o r  "defect ive  maturation". The de- 

release of marker from damaged tumor cells and not f e c t  i n  granulopoies is  i n  t he  acu te  leukemia p a t i e n t s  t h a t  we 
treatment failure. Prompt decline and prolonged ab- have s tud ied  was due t o  decreased CSA product ion which was 
sence of both markers following surgery suggests a corrected by f a c t o r s  i n  t he  pe r iphe ra l  blood c e l l s  of c e r t a i n  
good prognosis. neutropenic  p a t i e n t s .  
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