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exis ts  in  t h e  germfree  an imal .  A n o t h e r  poss ib i l i ty  is t h a t  
t h e  axen ic  a n i m a l  p rov ides  a n  e n v i r o n m e n t  conduc ive  to  
a u g m e n t e d  a c t i v i t y  of t h e  E S F ,  Th i s  could  occur  if t h e  
level  of c i r cu la t ing  e ry t h r opo i e s i s - i nh i b i t i ng  fac to r  7, s was  
lower  in  t h e  ge rmfree  an imal .  F inMly,  i t  is conce ivab le  
t h a t  a dec reased  r a t e  of h o r m o n e  d e s t r u c t i o n  occurs  in  t h e  
axen ic  mouse .  I n  t h i s  regard ,  t h e  l ive r  h a s  been  i m p l i c a t e d  
as  a s i te  of i n a c t i v a t i o n  of t h e  E S F %  :0 T h e  f ind ing  t h a t  
t h e  l iver  is less deve loped ,  b o t h  morpho log ica l l y  a n d  
func t iona l ly ,  in  ge rmfree  t h a n  in  c o n v e n t i o n M  a n i m a l s  n ,  :2 
s u p p o r t s  t h e  poss ib i l i ty  t h a t  a d i m i n i s h e d  r a t e  of des t ruc -  
t i on  of E S F  occurs  in  t h e  axen ic  an imal .  Th i s  eou ld  be  
t e s t e d  b y  d e t e r m i n i n g  t h e  so jou rn  t i m e  of exogenous  a n d  
e n d o g e n o u s l y - p r o d u c e d  E S F  in t h e  c i rcu la t ion  of ge rmfree  
a n i m a l s  ~3. 

Zusammen[assung. Unse re  gegenwArt igen E r g e b n i s s e  
zeigen, dass  keimfre ie  M~use d e m  E r y t h r o p o i e t i n  (ESF)  
gegenf iber  e inen  v e r s t t t r k t e n  e r y t h r o c y t e n e r z e u g e n d e n  
F a k t o r  aufweisen  als n o r m a l e  MiSuse. 
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The  Act iv i ty  of Erythrocyte  G l u c o s e - 6 - p h o s p h a t e  D e h y d r o g e n a s e  as  an Indicator  of the Rate  of 
E r y t h r o p o i e s i s  

T h e  d i f ferences  of g l ucos e - 6 - phos pha t e  d e h y d r o g e n a s e  
a c t i v i t y  (G-6-PD)  in r ed  cells of d i f f e ren t  age  h a v e  b e e n  
used  for  t h e  e s t i m a t i o n  of red  cell m e a n  age ~-4 a n d  for  
t he  e v a l u a t i o n  of t he  r a t e  of e ry th ropo ie s i s  3-s. N e v e r t h e -  
less, d i r e c t  c o m p a r i s o n  b e t w e e n  e r y t h r o c y t e  G - 6 - P D  
a c t i v i t y  a n d  t h e  r a t e  of e ry thropoies i s ,  i n v e s t i g a t e d  b y  
one  of t h e  m o r e  a c c u r a t e  m e t h o d s  ha s  n o t  been  repor ted ,  
e x c e p t  a p r e l i m i n a r y  o b s e r v a t i o n  on  a smal l  n u m b e r  of 
p a t i e n t s  3. I n  t h i s  paper ,  t he  co r re l a t ion  b e t w e e n  e r y t h r o -  
cy te  G - 6 - P D  a c t i v i t y  a n d  b e t w e e n  t he  r a t e  of e ry th ro -  
poiesis, e s t i m a t e d  b y  t he  r ad io i ron  m e t h o d  is desc r ibed  
a n d  c o m p a r e d  to  t h a t  of G - 6 - P D  a n d  re t icu locytes .  

I n  a g roup  of 29 sub j ec t s  w i t h  va r i ous  b lood  disorders ,  
d e t e r m i n a t i o n  of e r y t h r o c y t e  G - 6 - P D  a c t i v i t y  (pe r fo rmed  
b y  t h e  m e t h o d  of KORNBERG a n d  HORECKER 6, w i t h  some 
modi f i ca t ions ,  desc r ibed  in  a), fe r roc ine t ic  s tud ies  (carr ied 
o u t  as  g iven  in  7) a n d  c u r r e n t  b lood  e x a m i n a t i o n s  were  
m a d e  a t  t h e  s ame  t ime .  R e s u l t s  a n d  m a i n  c l inical  d a t a  
on  i n v e s t i g a t e d  i nd iv idua l s  a re  s u m m a r i z e d  in t h e  Table .  
W h e n  e r y t h r o c y t e  G - 6 - P D  a c t i v i t y  was  p l o t t e d  a g a i n s t  
r ed  b lood  cell  i ron  t u r n o v e r  r a t e  ( R B C I T R ) ,  good,  s taffs-  
t i ca l ly  s ign i f i can t  co r r e l a t i on  in  b o t h  p a r a m e t e r s  was  
found .  O n  t h e  o t h e r  h a n d ,  no  co r r e l a t i on  was  s t a t e d  be-  
t w e e n  R B C I T R  a n d  r e t i cu locy te s  b o t h  in  a b s o l u t e  or  in  
r e l a t i ve  va lues  (Figure) .  Thus ,  t he se  resu l t s  sugges t  t h a t  
t h e  d e t e r m i n a t i o n  of red  cell  G - 6 - P D  a c t i v i t y  cou ld  
p r o v i d e  more  a c c u r a t e  i n f o r m a t i o n  of  t he  r a t e  of e r y t h r o -  
poiesis t h a n  r e t i cu locy te  counts ,  t h o u g h  a p p r o x i m a t e  in- 
f o r m a t i o n  can  b e  o b t a i n e d  b y  t h e  l a t t e r  8. 

One  of t he  m o s t  l ike ly  e x p l a n a t i o n s  of th i s  d i f ference 
in G-6 -PD a n d  r e t i cu locy te  s ens i t i v i t y  for  a n  e v a l u a t i o n  
of e ry th ropo ies i s  is p r o b a b l y  a s h o r t  pe r iod  d u r i n g  w h i c h  
y o u n g  e r y t h r o c y t e s  of p e r i p h e r a l  b lood  are  p r e s e n t  as 
reticulocytes, b e i n g  on  t h e  a v e r a g e  39 h 9, whi le  G - 6 - P D  
a c t i v i t y  decreases  g r adua l l y  d u r i n g  t he  age ing  of red  cell*° 

a n d  t h u s  b e t t e r  ref lec ts  t h e  p resence  of inc reased  n u m b e r  
of y o u n g  red  cells in t h e  p e r i p h e r a l  blood.  Th i s  e x p l a n a t i o n  
is also s u p p o r t e d  b y  t h e  f ac t  t h a t ,  in  d e c o m p e n s a t e d  
pe rn ic ious  a n a e m i a ,  r e t i cu locy tos i s  a f t e r  B , ,  t r e a t m e n t  
d i s appea r s  essen t ia l ly  sooner  t h a n  t h e  e l e v a t i o n  of e r y t h r o -  
cy te  G - 6 - P D  ac t iv i ty ,  t h e  l a t t e r  c h a n g e  be ing  more  
sens i t ive  a n d  d e m o n s t r a b l e  even  a t  t h a t  t ime,  w h e n  
o t h e r  c u r r e n t  h e m a t o l o g i c a l  f ea tu re s  of e r y t h r o p o i e t i c  
s t i m u l a t i o n  d i s a p p e a r  am. 

Never the less ,  t h e  a b o v e  g iven  conclus ions  on  t h e  r a t e  
of e ry thropoies i s ,  ba sed  on  e r y t h r o c y t e  G - 6 - P D  d e t e r m i -  
na t ion ,  c a n  be  m a d e  on ly  in sub j ec t s  h a v i n g  n o r m a l  
p i t u i t a r y  a n d  t h y r o i d  func t ion ,  or n o t  be ing  t r e a t e d  b y  
la rger  doses of cort icoids,  s ince al l  t he se  cond i t ions  h a v e  
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Clinical and laboratory data on subjects, in which correlation between red blood cell iron turnover rate (RBCITR), erythrocyte glucose- 
6-phosphate dehydrogenase (G-6-PD) activity and retieulocyte values was investigated 

Diagnosis Hematoerit Reticuloeytes Reticulocytes G-6-PD RBCITR]24 h/kg 
% of red cells absolute LU./100 ml body weight 

values/mm s in 103 red cells 

Primary refractory anaemia 

Chronic lymphadenosis 
Chronic myelosis 

Acute leukemia 
Malignant reticulosis 
Erythromyelosis 
Myelofibrosis 
Autoimmune hemolytic anaemia 
Hereditary spherocytosis 

Sideroblastic anaemia 

Healthy subject 

Normal values 

35 1.6 63 117 0.60 
23 4.8 121 138 0.62 
19 99 0.09 
19 1,5 32 110 0,52 
30 1.I 40.3 135 0.70 
25 0,9 21 144 0.36 
34 97 0.54 
31.5 0.7 22,2 126 0.23 
33 1.2 34 0.59 

28 0.9 29,4 116 0.22 
26 0.3 9.2 123 0.95 
27 1.0 30.5 117 0.38 

24 3,0 71.5 144 0.42 
37 3,1 122 92 0.44 
25.5 5,6 152 226 1.20 
24 5,0 120 140 0.48 
34.5 6,8 248 172 0.52 
29,5 8,4 282 150 0.45 
33 7,6 285 0.51 

28.5 0.4 11.4 133 1.40 
21,5 1.7 39 0.50 
32 3.5 112 113 0.40 
24.5 1.0 27 133 0.60 
33 0.9 32 107 0.80 
13 1,0 13 95 0.25 
33.5 2.8 140 175 0.67 

40.5 0.6 26 102 0.43 
41.5 0.5 24 93 0.35 
39 0.7 31 109 0.37 

96 4- 10 0.3 -4- 0.04 
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Left : correlation between red blood celliron turnover rate (RBCITR) 
and erythrocyte glueose-6-phosphate dehydrogenase activity. The 
correlation was statistically significant (r = 0.495 s > r0.0t = 0.486~; 
p < 0.01). Right: correlation between RBCITR and retieulocytes, 
expressed in absolute values. No correlation could be proved 
(r = 0.024~ ~ r0.05 = 0.3809; p >~ 0.05). No correlation was present 
also between RBCITR and reticulocytes, expressed in % of erythro- 

r e c e n t l y  b e e n  s h o w n  to  in f luence  e r y t h r o c y t e  G - 6 - P D  
a c t i v i t y  la-14. 

Zusammen[assung. Bei  29 P a t i e n t e n  m i t  v e r s c h i e d e n e n  
h / i m a t o l o g i s c h e n  A f f e k t i o n e n  w u r d e  e ine  p o s i t i v e  K o r r e l a -  
t i o n  z w i s c h e n  G l u c o s e - 6 - p h o s p h a t d e h y d r o g e n a s e - A k t i v i -  
t / i t  d e r  E r y t h r o z y t e n  u n d  d e m  E r y t h r o z y t e n - E i s e n u m s a t z  
g e f u n d e n .  
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cytes (r = 0.033~ ~ r0.0s = 0.3809; p >~ 0.05). Abbreviations: r, cor- 
relation coefficient; %.01, critical value of r for p = 0.01; p, statisti- 
cal significance. Calculations were carried out as described in is. 


