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Research  on the Prol i ferat ion Act iv i ty  of 
Erythrob las t s  f r o m  Pern ic ious  A n a e m i a  in 
Relapse  under  L o w  A t m o s p h e r i c  P r e s s u r e  

In a previous note, published in this same journalL 
we reported the results of an experimental  research, 
aimed at invest igat ing the development of proliferation 
activity of the erythroblast  from normal bone-marrow 
(normoblast) l iving under  low atmospheric pressure. 
Such a research was carried out on bone-marrow 
cultured in vitro and directly submit ted  to various 
pressure levels. I t  proved that ,  under  such a condition, 
erythropoietic proliferation decreases with the decrease 
of tension level and tha t  a lineal relation does exist, a t  
least as regards pressure values included between 
750 + 160 mm Hg; viz: proliferation activity decreases 
with an in tens i ty  which is a function of the vacuum 
degree. I t  also proved tha t  the decrease rates of the 
basophile and of the polychromatophile erythroblusts  
are different; the former cell showing more reaction than  
the latter. 

In the present note, we report the results of a similar 
research on bone-marrow erythroblast  from pernicious 
anemia in relapse (megaloblast), keeping in mind  tha t  
megaloblast is endowed with some biological peculi- 
arities differing from those of normoblast~. For this 
research, we used the same technical procedures fol- 
lowed in our previous investigation 3. Particularly,  the 
culture medium was prepared using the plasma from 
the subjects who had supplied bone-marrow, i.e., in this 
casc, plasma of pat ients  suffering from pernicious anemia 
in relapse. This p lasma was added with an op t imum dose 
of colchicine, in order to investigate the proliferation 
activity according to the ASTALDI-MAURI stathmocinet ic  
test 4, Cultures were pu t  into a special apparatus,  #revi- 
ously described 3, where depressions from 760 to 160 mm 
Hg were obtained and maintained.  

Table I (see on page 262) reports the average stath-  
mocinetic indices of the cases studied, obtained under  
different pressure levels, respectively relat ing to the 
basophile and polychromatophile megaloblasts and 
normoblasts. These indices show the ratio of prolifera- 
tion obtained under  the different conditions, and they 
are expressed as percentages in respect to the prolifera- 
tion act ivi ty of the basophile at  760 m m  Hg; such an 
activity being convent ional ly  assumed = 100. 

In order to establish the significance of the results, 
they were submit ted  to the analysis of var ia t ion with 
three criteria, viz : subjects~xtiffetentiation phase--degree 
of pressure. The results are reported in Table II .  

Moreover, the s tathmocinet ic  indices reached under  
the different pressure levels were interpolated, in order 
to establish the quant i ta t ive  relation between the 
lowering of pressure and the decrease in megaloblast 
proliferation activity.  The results reported in the dia- 
gram reveal the following functions:  

/(xi) = 33-9 + 0.134(xi-M) + 0.0001 (xi-2d)~; 
for the basophile, and 

/(xi) = 20.7 + O.134(xi-M) + 0.0001 (xi-M)2; 
for the polychromatophile.  
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Final ly,  the indices of megaloblast proliferation 
ac t iv i ty  were compared with those of the normoblast  by  
statistical method (using STIYDE~CT-FIsrlER t 2 and SNE- 
DECOr~'S F). The results are reported in Table I I L  
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The stathmocinetie index in basophils at 760 mm Hg 
is considered equal to 100. 

The results of our investigations show tha t :  
(1) The decrease of pressure levels causes a decrease 

in the proliferation act ivi ty  of megaloblasts. 
(2) The more intense the decrease in  pressure level, 

the lower the proliferation activity.  
(3) Such a phenomenon occurs both in basophile and 

polychromatophile megaloblast,  bu t  the response of the 
basophile megaloblast to pressure variat ions is signi- 
f icant ly different from tha t  of the polychromatophile 
megaloblast, Part icularly,  in the la t ter  an increased 
vacuum causes a heavier reduction of proliferation than  
in the former. 

(4) The response of pernicious anemia erythroblasts 
(megaloblasts) to pressure variations is significantly 
different from tha t  of normal  bone-marrow erythro- 
blasts (normoblasts). Part icularly,  in the lat ter  an in- 
creased vacuum causes a heavier reduction of prolifera- 
tion than in the former. 

To summarize, we may conclude that hypoxia, when 
acting directly on bone-marrow surviving in vitro, acts 
as an inhibi t ing factor on erythroblast  proliferation 
act ivi ty-- irrespective of whether erythroblast  is a 
normoblast  or a megaloblast, bu t  tha t  these two cellular 
types react in a q 'uanti tat ively different manner .  Thus, 
it remains to be established whether the different 
biology of the two cellular types - -normoblas t s  and 
mega lob las t s - ,  or whether only the greater proliferation 
ac t iv i ty  of megaloblasts x is the cause of the greater 
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r eac t ion  to  h y p o x i a  d e t e c t e d  in  t h e  pe rn ic ious  bone-  
m a r r o w .  This  p r o b l e m  m i g h t  be so lved  b y  e x p e r i m e n t s  
on  b o n e - m a r r o w  w i t h  h igher  p ro l i f e r a t ion  a c t i v i t y  t h a n  
n o r m a l  m a r r o w ,  b u t  c o n t a i n i n g  n o r m o b l a s t s  a n d  n o t  
mega lob las t s ,  such  as t he  m a r r o w  in t h a l a s s e m i a  m a j o r  x. 

G. ASTALDI, E.  BERNARDELLI, 
a n d  G. REBAUDO 

D e p a r t m e n t  o[ I n t e r n a l  M e d i c i n e ,  U n i v e r s i t y  o / P a v i a ,  
F e b r u a r y  10, 1953.  
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R e s u m d  

Les  a u t e u r s  o n t  &udi~  F a c t i o n  de l ' h y p o x i e  sur la 
p ro l f f6ra t ion  des  m~ga lob las t e s  d a n s  l ' an~mie  perni- 
c ieuse e t  o n t  mis  en  6v idence  un  e f fe t  inh ib i teur .  Le 
ph6nom~ne  es t  ana logue  ~ celui  qui  a 6t6 d6mon t r6  pour 
l ' 6 r y t h r o b l a s t e  de la moel le  osseuse normale ,  mais  il en 
d i f f&e  en ce sens  que  la sensibi l i t6  n6ga t ive  du m6galo- 
b las te  es t  p lus  g r a n d e  que  celle du n o r m o b l a s t e .  I1 n ' e s t  pas 
encore  6tabl i  s ' i l  s ' ag i t  d ' u n e  ac t ion  sp6cif ique en rapport  
avec  la biologic d i f f6rente  des d e u x  cellules ou simple- 
m e n t  li6e ~ leur  d i f f6rent  degr6 d ' a c t i v i t 6  prolif6ratrice, 
p lus  61ev6 p o u r  le m~galob las te  que  pour  le normoblaste .  

Table I 
Averages of Stathmocinetie Indices Under Different Pressure Levels 

Pressure Mean m 4- a m 
Levels 

mm Hg 
Basophile normoblasts 

760 
660 
560 
460 
360 
260 
160 

760 
660 
560 
460 
360 
260 
160 

100 -4- 0 
88.4 4-4- 3.13 
83.3 4- 2.68 
52-8 + 4-22 
43.9 4- 2.28 

Proliferation 

Dispersion a ~ a a Mean m 4- o" m Dispersion a 4- a a 

Polyehromatophile normoblasts 

0 4- 0 64"6 4- 2-51 7-94 4- 1.77 
9.90 -4- 2.21 53"3 4- 2-25 7'13 ± 1.59 
8'47 4- 1.89 44'3 4- 2-36 7"48 ::t7 1.67 

13.34 ± 2-98 28.1 4- 2-76 8.75 ± 1.95 
7-21 4- 1.61 24"2 4- 1.77 5.61 i 1-25 

35.1 -t- 1-29 
27-2 + 1.86 

4.08 4- 0.91 
5"88 ~ 1-31 

18.7 4- 1-39 
14.0 ~ 1.21 

4.42 4- 0.98 
3.83 4- 0.85 

Basophile megaloblasts Polychromatophile megaloblasts 

48.8 4- 5.26 
30.9 :k 2.15 
26.7 4- 1.78 
24.2 4- 1.55 
16 ! 1.89 

5.9 21:: 0.90 
5 4- 0-95 

100 -b 0 
47"6 -t- 1.74 
44.6 -4- 4.20 
32.9 ! 2.15 
24.8 + 3-33 

9.3 :t2 1.21 
6-2 ~ 0.64 

0 ± 0  
4.6 i 1.22 

11,1 ± 2.97 
5.7 ± 1.52 
8.8 4- 2-35 
3.2 :t2 0-85 
1.7 4- 0.45 

13.9 ± 3.71 
5.7 ± 1.52 
4.7 i 1.25 
4.1 ± 1.09 
5 ! 1.34 
2.4 ± 0-64 
2.5 ± 0-66 

Table I I  
Results of Variation Analysis with Three Different Criteria 

Sources 

Totale 
Betweeta pressures 
Between differentiation phases 
Between cases 
Interaction pressures-phases 
Interaction phases-cases.  
Interaction pressures-cases. 
Residue (experimental error, etc.) 

Degrees 
of 

freedom 

98 
6 
1 
6 
6 
6 

36 
37 

Sum of the Mean square 
squares 

64 220-3 
39 822-5 

5 999-9 
521-5 

5 894 
337 

2 239.4 
8 406 

6637-1 
5 999-9 

86.9 
982.3 

56-2 
62"2 

254.2 

F ratio 
(SNEDEGOIt) 

26-1 
23-6 

0-3 
3-9 
0-2 
0"2 

F signifieative 

5% 1% 

2.36 3.35 
4"11 7-39 
2"36 3-35 
2-36 3.35 
2"36 3.35 
1.73 2.18 

Table I I I  
Significance of the Differences Between Averages 

Between basophile and polychromatophile 
megaloblasts 

t~ 

7.1 

F 
Judgment 

0"1 [ 0"5 
! 

6.91 3.94 + ] 
L 

12.9 

Between megaloblasts and normoblasts 

Basophile 

0"01 1 0"05 

6"82 3"92 

Judgment 

+ 14"4 

Polychromatophile 

F 

0.01 [ 0.05 

6.82 3.92 

Judgment 

+ 


