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DEVELOPMENTAL HEMATOLOGY OF HOMOZYGOUS HB C DISEASE. 
V.C. KcKie,* K.K. KcKie,* A. Kutlar,* anrl A.E. Felice. 
Comprehensive Sickle Cell Center, Departments of Cell and 
Molecular Biology and Pediatrics, Medical College of 
Georgia and Hemoglobin Research Laboratory, Veterans 
Administration Medical Center, Augusta, GA. 

Little is known about the changes of hematological 
values accompanying the growth and development of young 
:lb C homozygotes (CC) and their clinical correlates. We 
have obtained complete blood counts and hemoglobin 
composition on 18 CC patients who were identified through 
cord blood testing and examined at intervals of at least 
six months. Iron deficiency and a or 8 thalassemia were 
excluded by determinations of Free Erythrocytic Porphyrin 
and Ferritin levels, by DNA analysis and when necessary 
by family studies. Reference values for normal (AA) 
subjects and from SS children of a comparable age group 
were obtained. The Hb levels of the CC patients were 
intermediate between those of AA and SS children. The 
average Hb levels declined slightly in accordance with an 
increase of the reticul0cyte counts. However, the 
erythrocyte counts of CC children overlapped those of AA 
children despite the different Hb levels between them . 
They were also quite hieher than those of the SS 
children. The CC patients had a distinc t mic r ocytosis 
throughout the first dec ade although their iron and a 
glob in gene status was normal . The "inappropriate 
erythrocytosis" together With the microcytosis suggested 
a ''thalassemic'' feature of erythropoiesis in young Hb C 
homozygotes. Indeed, the proportion of Hb A exceeded 
4.0% in CC children over two years old and IO/ia patients 
had splenomegaly. Thus, the clinical features ot Hb C 
disease in children may be related to deficient B globin 
biosynthesis as well as the effects of Hb C on RBC 
membranes . 
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tfAL¥SIS OF g'HE RF.GIOO 5' TO "THE Gy GENE IN A PATI!lNT Wl'I'll 
y-8 -HPFH/8 • ~· Month*, ! . Delgrosso*, 

f.· Orchowski *, ~· Rappaport*, f.· Malladi *, ~· Schwartz, 
and ~· yurrey*. Division of Hematology, The Children's 
Hospita of Philadelphia, Philadelphia, PA. 

The normal chanqe from fetal to adult hemoglobin 
includes a switch in production of y- te S~lobin chains 
as well as a switch frorn a high to low y/ ~· We 
have cloned and sequenced the region 5' to 'y genes frQlll 
both chronr>somes ofGa black patient heterozygous for 8~ 
and non-deletional y-8 -HPFH. We analyzea the region 
from 400 base ll'lirs 5' to the cap site of y to 58o base 
pairs 3' to the poly A site on the HPFH chromosome. We 
found a T to c sequence change at position -175 to the cap 
site. The mutation at position -202 found in other blacks 
~th this phenotype, was ·not. present. T at -158 to the 
GY iap site is frequently associated with a high 
yry, but this gene has a C at this position. Since 
at~r mutations ~iated with high Hb F or high 
y/y were not fo.nd, the -175 mutation may be 

responsible for this pati§nt's phenotype. Analysis of the 
3-like cluster from the a chromosome shOloled it has 
the Benin haplotyee.A This haplotype is '!ssociated with 
low Hb F and low y I y. The ONA seauence was 
dete rmined from -JSO to -60 to the y cap site, and 
a A. to G sequence change was fouid at position -309. 
Most of the sequence changes associated "ith increased 
expression of the y gene are further downstream from the 
-309 change we found. This variant may be associated "ith 
inhibition of expression of the y gene. We are currently 
screening appropriate controls with specific 
oligonuc:leotide probes to determine if the two ONA. 
variants described here are neutralGpolym:irphisms. In 
add1t1on, sequence analysis of the y tromoter regign 
of the other two major haplotypes associa t ed with 8 
is in progress. 
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AN AUTOMATED KINETIC METHOD FOR DETERMI NING 
FETAL HEMOGLOBIN LEVELS. W.E. Nee l e y* and A.K . 
Osumi.* (Intr. by T.A. Lane ) Div . Lab. 
Medicine , Dept . Pathol ogy, Univ. o f Ca l i f . 
School of Medicine, and VA Hospital, San 
Diego, CA. 

We have developed a cost-e f fective auto 
mated method for determining f e tal he mo qlob in 
(Hb Fl levels. Unde r our expe r iment al con
ditions , we found that foll owing c ompl e t e 
a lka l i de natura tion of he mog l o b i n A, the rate 
o f c hange in absorba nce at 4 1 4 nm is direct l y 
pro por t i o na l to Hb F concentration. Unlike 
most of the i na ccurate a lkali denaturation 
procedure s whe re up to 18 % of Hb F is los t 
during the first few minutes of the reaction, 
our method is de pendent onl y upon Hb F con
centration. Our method is linear, acc ura t e , 
a nd p r e c i se from 1 t o 100% Hb F. I t i s 
es s e ntia l t o per fo rm a n a l yses o n a n i nst r ument 
that is high l y accurate a nd pr ecise wi th 
r e s pect to s amp l e and reagent d e l iver y , 
wave l eng th a d j ustment , absorbanc e me a s ure me n t , 
a nd t ernoeratur e cont ro l (COBAS-FARA , Roch e 
Ana lyt ica l I nstrume n ts , Inc . Nu t l e y, NJ ) . 
Prec i s i on stud i e s fo r l 5 r epeated a nal yses o: 
three diffe r e nt s pecime ns reveal t he fo l lowi ~0 · 
res u lcs: Leve l 1, me an = 3 .8, SD = 0 . 2 , CV = 
5 . 3~ ; ~evel 2 , me an = 15 . 1 , SD = 0 . 1 , CV= 
0 . 7 , ; a nd Leve l 3 , mean = 50 . 2 , SD = l . l, CV 
2.2 % <where mean a n d SD a r e in %Hb F l. Up t o 
29 dif : e r ent he mo l ysates can be a nalysed 
simul~aneous ly in l ess t han 20 mi nutes . Our 
method e l i mi nate s t he l a bor ious pipetting , 
timing , f il t e ri ng, and p r ecipitati ng s t eps 
r e qu ired in most al ka l i denaturation 
pr ocedures . The wid e dy namic range a n d high 
pr ecision of our assay a llo ws a ll s a mples to 
be anal yzed at one time r e g ard l ess of feta l 
hemog l ob i n conce nt r ation . 
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