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Continuing s tud ies  of hemoglobin syn thes i s  by ret iculocytes  
of abor tuses  have provided further information necessary for 
prenatal  d iagnos i s  of s i ck le  ce l l  anemia and 8-thalassemia.  

Fetuses Fetal Synthesis  of Hb A and Hb S* 

No. Size %A (ranqe) %S (ranqe) A/S Diaqnosis 
1 3  13-20cm 9.3 - - - - AA 

(6.5-13.0) 
5 13-17cm 4.6 1 .8  2.5 AS 

(4.0-5.3) (1.4-2.3) (1.7-2.9) 
1 20 cm 1.9 3.0 0 .6  Sickle-  

*The remainder of Hb synthesized w a s  Hb F. Thal 

These data  indicate  tha t  s ickle  t rai t  and s ickle-6-thalasse-  
mia c a n  be dis t inguished i n  the fe tus .  Moreover, s ince  the AS 
f e t u s  with one @ gene makes 50% a s  much HbA a s  the  normal 
f e t u s  with two g e n e s ,  the  percent of Hb A syn thes i s  in fe -  
t u s e s  with 8-thalassemia t rai t  who have one normal gene 
should be similar t o  tha t  observed in the AS fe tus  (4.6) a n d ,  
therefore,  different from tha t  of the normal fetus  (9.3). Thus,  
i n  a l l  probability 6-thalassemia t rai t  c a n  be dis t inguished from 
normal during fe ta l  l i fe .  

Lymphoblasts from per iphera l  blood, bone marrow, o r  tumors 
o f  ch i l d ren  w i t h  acute lymphoblast ic leukemia (ALL) and 
lymphoma were s tudied using surface markers o f  thymus-depend- 
e n t  (T) and thymus-independent (B) lymphocytes. Ten o f  15 
ch i l d ren  w i t h  ALL had s i g n i f i c a n t  numbers o f  lymphoblasts 
w i t h  markers of T lymphocytes, i .e.,  receptors f o r  sheep 
erythrocytes and/or Human T Lymphocyte Antigen (HTLA). 
Lymphoblasts ca r r ied  HTLA more f requent ly  than sheep erythro-  
cyte receptors, suggesting t h a t  chi ldhood lymphobl a s t i  c  
leukemias represent T c e l l s  i n  varying stages o f  d i f f e r e n t i a -  
t i on .  Lymphoblasts from one o f  the ten a l so  ca r r ied  a B sur- 
face marker, i.e., receptors f o r  a  modi f ied complement c m -  
ponent. None o f  the pa t ien ts  had lymphoblasts w i t h  B c e l l  
markers alone ( i .e.,  surface immunoglobulin o r  receptors f o r  
modi f ied complement components). A lymphoma w i t h  apparent 
subcutaneous o r i g i n  and subsequent pe r iphera l i za t ion  was a lso  
s tudied and found t o  invo lve  T c e l l s .  Thymic enlargement was 
seen i n  two cases i n  which ALL and lymphomas involved T c e l l s  
and i n  no cases no t  i nvo lv ing  T c e l l s .  Pat ients  w i t h  ALL i n -  
vo lv ing  T c e l l s  genera l ly  had h igher  i n i t i a l  per iphera l  
leukocyte counts and a shor ter  i n i t i a l  remission a f t e r  
therapy than d i d  those where ALL d i d  no t  i nvo lve  T c e l l s .  

HISTAMINE AND CORTISOL LEVELS I N  SOME HEMATOLOGICAL DISORDERS. 
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John Singley. Wayne S ta te  Univ. Sch. of Med., Child Res. Ctr., - 
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Whole blood (WB) and plasma (PI) histamine and P1 c o r t i s o l  
were determined i n  20 cases of acute leukemia a t  diagnosis ,  a f -  
t e r  induction therapy and during maintenance. Twelve cases of 
I.T.P., 7 cases of Henoch-Schbnlein purpura and 8 cases of 
a p l a s t i c  anemia were a l s o  studied and r e s u l t s  compared t o  50 
normal controls. 

-A s ign i f i can t  reduction of WB and P1 histamine was found 
a t  diagnosis i n  acute leukemia and a p l a s t i c  anemia. The deple- 
t ion  l eve l ,  pa r t i cu la r ly  i n  WB, was more marked i n  a p l a s t i c  
anemia cases. After  onset  of remission i n  acute leukemia, the  
histamine l eve l s  of WB and P1 became abnormally high; a t  main- 
tenance P 1  histamine returned t o  normal l eve l s ,  while WB 
histamine remained high. 

-In I.T.P. no s ign i f i can t  change i n  histamine l eve l s  was 
found. 

-In Henoch-SchBnlein purpura the histamine l eve l s  were s ig-  
n i f i can t ly  elevated, 

-The P1 c o r t i s o l  l eve l s  were s ign i f i can t ly  higher than nor- 
mal i n  acute leukemia cases,  decreased but  s t i l l  elevated i n  
remission and during maintenance. They were s ign i f i can t ly  
higher than normal i n  I.T.P., Henoch-SchBnlein purpura and 
a p l a s t i c  anemia. 

COAGULATION STUDIES ON PATIENTS WITH SICKLE CELL DISEASES 
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Repeated measurements of coagulation fac to r  a c t i v i t i e s  were 
done on blood from 16 pa t i en t s  with Sickle  Ce l l  Disease w e r  
a one year period. Sixty-two coagulation p r o f i l e s  were ava i l -  
able  f o r  analysis  during well per iods and 12 p r o f i l e s  on 6 
pa t i en t s  were obtained during pa in fu l  c r i s i s .  The p r o f i l e s  
included measurements of t h e  prothrombin time, p a r t i a l  thran- 
boplast in  time, thrombin time, p l a t e l e t  count, quan t i t a t ion  
of Factors I, 11, V, V I I ,  VIII ,  IX, X, X I ,  X I I ,  measurement 
of f i b r i n  s p l i t  products, f i b r i n  monomer, and p l a t e l e t  a a r e -  
gation with collagen ADP and epinephrine. Factor 11 was sig- 
n i f i c a n t l y  lower than normal, p l a t e l e t  counts were s i g n i f i -  
cant ly increased, and p l a t e l e t  aggregation with collagen 
epinenhrine and ADP were impaired i n  approximetely one-third 
of p a t i e n t s  in. the  absence of known i n j e s t i o n  of p l a t e l e t  
ac t ive  drugs. F ib r in  monomer a s  measured by radioact ive 
amine incorporation (JCI 50:223j, 1971) was increased once i n  
each of 4 p a t i e n t s  but there were no increased l e v e l s  of 
f i b r i n  s p l i t  products i n  the  serum and no s ign i f i can t  d i f f e r -  
ences i n  resulcs  during well  and pa in fu l  c r i s i s  periods. 
Therefore, no evidence of chronic intravascular  coagulation 
was found. The decreased concenzration of prothrombin may be 
a r e s u l t  of l i v e r  impairment. The increased p l a t e l e t s  and 
abnormal aggregation a re  unexplained. 
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Levels of immunoglobulins G ,  A and M were studied i n  120 A decrease i n  s ickled c e l l s  is seen during pa in fu l  c r i s i s  in 
cases of acute leukemia between 7 months and 16 years of age. some p a t i e n t s  with s i c k l e  c e l l  anemia. This may be due t o  a 
Eighty-three cases had acute stem c e l l  leukemia (ALL) and 37 se lec t ive  trapping of s ickled c e l l s  a t  the s i t e s  of vaso-occlu- 
had acute myelogenous, monocytic o r  a typ ica l  leukemia. (Est i -  s ion.  To explore t h i s  p o s s i b i l i t y  fur ther ,an animal model was 
mations during r a d i a l  inununodiffusion were done a t  diagnosis, 
a f t e r  induction of remission and a f t e r  6 weeks of maintenance 
therapy.) 

In  ALL the  i n i t i a l  l eve l s  of a l l  3 inununoglobulins a t  di-  
agnosis and before s t a r t i n g  therapy, tended t o  be low i n  
s p i t e  of the prevalence of infect ion.  Further decreases oc- 
curred a f t e r  induction, but the rea f te r  the l eve l s  increased 
t o  reach pre-therapy l eve l s  desp i te  maintenance therapy, 
Levels o f  IgG below the  350-380 mg% had a bad prognostic 
s ignif icance.  In pa t i en t s  receiving periodic  cen t ra l  ner- 
vous system (CNS) i r rad ia t ion ,  the IgA leve l s  were s i g n i f i -  
can t ly  lower than i n  pa t i en t s  not so t r ea ted ,  but  the  inci-  
dence of in te rcur ren t  infect ions was not s ign i f i can t ly  
a l t e red .  

In the  group of myelogenous o r  a typ ica l  leukemia, high o r  
normal i n i t i a l  l eve l s  of immunoglobulins were found i n  a l l  
but  two a t  diagnosis. The t rend during induction and main- 
tenance followed the  same pa t t e rn  a s  i n  ALL. 

ut i l ized.Rats  with jugular vein ca the te r s  were transfused with 
s i ck le  blood(SB) saturated with carbon monoxide(C0) t o  y i e l d  an 
i n  vivo CO sa tu ra t ion  of 20 t o  25%. The r a t s  were exposed t o  
100% 4 t o  eliminate the CO, and then t o  7% 0 , .  The man  sur -  
v i v a l  of  SB r a t s  i n  7% (3Pi21 min.[201) was s i g n i f i c a n t l y  
shor te r  than t h a t  of r a t s  t ransfused with normal human blood 
(1 2&55 min.[201). Survival  of  SB r a t s  subjecte  to hypoxia 
without p r i o r  e osure t o  100% 0, was 8 b 3 2  min .?I 61 . This im- 
proved survival?p<.001) was presumably due t o  inh ib i t ion  of  
kickl ing due t o  ~b retent ion.-  Examination of post  mortem t i s -  
sues showed loca l i zed  obstruct ign of  microvessels by dense ag- 
gregates of s i ck led  c e l l s .  The r e l a t i v e l y  low proportion of 
s ickled c e l l s  i n  l a r g e r  vesse l s  was cons i s ten t  with the small 
number of s i c k l e  c e l l s  i n  post  mortem blood specimens. These 
s tud ies  indicate  t h a t  se lec t ive  l o c a l  trapping of c i rcu la t ing  
s ick led  c e l l s  occurs i n  the r a t  model. In man, unlike the r a t ,  
t h i s  is followed by s t a s i s  and f u r t h e r  s i ck l ing ,  making it im- 
possible  t o  d i s t ingu ish  between the o r i g i n a l l y  trapped s ick led  
c e l l s  and c e l l s  t h a t  sub;?luently s ickled.  These f indings 
suggest t h a t  trapping of circula+.ing s ick led  c e l l s  may i n i t i a t e  
the vaso-occlusive c r i s i s .  (Supported by USPHS Grant HL-14808) 
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