
1414 Specialia EXPERIENTIA 32/11 

r a t s ;  d) a t r o p i n e - t r e a t e d  r a t s ;  e) p h e n t o l a m i n e - t r e a t e d  
rats .  E x c e p t  t he  con t ro l  an imals ,  all t h e  o the r  groups  h a d  
the  ca ro t id  a n d  aor t i c  ne rves  excised. The  drugs  were 
g iven  t h r o u g h  t he  j ugu la r  ve in  in t h e  fol lowing doses: 
1.5 m g / k g  a t r o p i n e  a n d  5 m g / k g  p h e n t o l a m i n e ,  15 m i n  
prior to  aor t ic  occlusion. Resu l t s  are s t a t e d  as m e a n  
• SE  and  c o m p a r e d  w i t h  those  o b t a i n e d  in con t ro l  
animals .  
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A) ControI animal. 13) Animal without aortic and carotid nerves. 
C) Vagotonfized animal. D) Atropine treated animal. E) Phento- 
lamine-treated animal. Segment: period of aortic occlusion. 

Results. The  resul t s  o b t a i n e d  are to  be  found  in t he  
Tab le  a n d  one e x p e r i m e n t  of each  group  is shown  in the  
Figure.  The  card iac  d i s t e n t i o n  in I1 t e s t s  car r ied  ou t  on 
6 con t ro l  an ima l s  does no t  show modi f i ca t ions  in  the  
per fus ion  pressure  of t he  aor ta .  I n  14 e x p e r i m e n t s  on  7 
an ima l s  w i t h o u t  ca ro t id  a n d  aor t ic  p ressorecep tor  nerves,  
t he  occlusion of t he  a scend ing  a o r t a  p roduced  a signif- 
i c an t  decrease  in t he  per fus ion  pressure.  

S imi lar  resul t s  were o b t a i n e d  in 10 expe r imen t s  car r ied  
ou t  in 6 a t r o p i n e - t r e a t e d  rats .  Inc i s ion  of t he  vagus  ne rve  
i n h i b i t e d  the  v a s o d i l a t a t i o n  o b t a i n e d  in 9 t es t s  done  in 
6 r a t s  and  t he  same i n h i b i t i o n  was r eached  in 14 experi-  
m e n t s  m a d e  in 6 an ima l s  t r e a t e d  w i t h  p h e n t o l a m i n e .  

Discussion. The  decrease  in t he  per fuss ion  pressure  
ob t a ined  t h r o u g h  aor t ic  occlusion ind ica tes  t h a t  t he re  are 
recep tors  in  t he  hea r t ,  p r o b a b l y  in t he  left  ventricle1,3,  
t h a t  r e spond  to t he  d i s t e n t i o n  w i t h  vasod i l a t a t ion .  The  
pers i s tence  of t he  ref lex in a t r o p i n e - t r e a t e d  animals ,  and  
t he  i n h i b i t i o n  o b t a i n e d  b y  means  of t he  v a g o t o m y ,  would  
ind ica te  t h a t  the  a f fe ren t  t r a c t  is to  be found  in t he  vagus  
nerve.  The  suppress ion  of t he  v a s o d i l a t a t i o n  o b t a i n e d  
w i t h  phen to l ami l l e  m a k e s  i t  possible  to  t h i n k  t h a t  the  
ef ferent  t r a c t  is t he  s y m p a t h e t i c  ne rvous  sys tem.  

The  absence  of t h i s  ref lex in t he  presence  of t he  aor t ic  
a n d / o r  ca ro t id  p ressorecep tor  ne rves  would  ind ica te  t h a t  
i ts  func t ion ,  u n d e r  n o r m a l  condi t ions ,  is less i m p o r t a n t  
t h a n  t he  ca ro t id  or aor t ic  reflexes. S imi lar  conclusions  
were r eached  b y  OB~RG and  TI~ORs in t he  ca t  3, a l t h o u g h  
i t  is possible  t h a t  th i s  ref lex has  a more  i m p o r t a n t  func-  
t ion  in t he  r egu la t i on  of b lood pressure  in t he  hype r -  
t ens ive  s t a t e  ~. 

2 D. M. AVIADO JR. and C. F. SCHMIDT, Physiol. Rev. 35, 247 (1955). 
3 ]3. OBERG and P. THOR[:;N, Acta physiol, scand. 85, 145 (~972). 
4 A. )/[ARTINEZ SEEBER, M. I. SALLEMI, M. PEREZ, 1~. KELLY and 

A. C. TAQUINI, JR., Pharmacology 2, 1114 (1974). 
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Summary. The  c o n s t a n t  p ro t e i c  f ract ion,  o b t a i n e d  f rom ox-spleen h o m o g e n a t e s  b y  c h r o m a t o g r a p h i c  elut ions,  is t he  
m a i n  sea t  of e ry th ropo i e t i c  a c t i v i t y  in our  assay  w i t h  p o l y c y t h e m i c  mice. 

In  a p reced ing  work  1, we r epo r t ed  a p r e l i m i n a r y  pur i -  
f i ca t ion  m e t h o d  for t h e  e ry th ropo ie t i c  fac to r  f rom ox- 
spleen, whi le  in  th i s  s t u d y  we r e p o r t  t he  resul t s  of f u r t he r  
i nves t iga t ions  of t he  incoagu lab te  p ro te ins  p r e s en t  in the  
f i l t r a te  'D', o b t a i n e d  w i t h  our  pur i f i ca t ion  m e t h o d  1, and  
t h e i r  p r o b a b l e  cor re la t ions  w i t h  the  e ry th ropo ie t i c  effect  
el ici ted a f t e r  in jec t ion  in p o l y c y t h e m i c  mice. 

Materials and methods. The  p r e l i m i na r y  pur i f i ca t ion  
m e t h o d  r epo r t ed  1 was used for spleens r e m o v e d  f rom 3 
calves  (about  12 m o n t h s  old) i m m e d i a t e l y  a f te r  d e a t h  of 
t he  an imal .  The  o b t a i n e d  f i l t r a tes  D 1, I) 2, D 3 were t e s t ed  
a f te r  dialysis  aga ins t  t a p - w a t e r  a t  4 ~ and  lyophi l i za t ion  
for t h e i r  U V - a b s o r p t i o n  (proteic  c o n c e n t r a t i o n  100 vg /ml  
in 0.033 M p h o s p h a t e  buf fe r  p H  6.3) and  t h e n  ana lyzed  
b y  e l a t ion  on  S e p h a d e x  D E A E - A  50 us ing  0.033 M phos-  
p h a t e  buf fe r  p H  6.3 in c o n t i n u o u s  g r ad i en t  sa l t  to  1.0 M 
NaC1. The  swol len-equ i l ib ra ted  S e p h a d e x  was packed  in 
a c o l u m n  of 1.5 •  cm a t  4~ u n d e r  a n  ope ra t i ng  pres-  
sure of a b o u t  1.0 cm H~O/cm h e i g h t  of bed.  The  mate r ia l s ,  
before  a n d  a f te r  c h r o m a t o g r a p h i c  e la t ion,  were assayed  

for t he i r  e ry th ropo ie t i c  a c t i v i t y  emp loy ing  CF/1 s t r a in  
female  mice, 8-10 weeks of age, m a d e  p o l y c y t h e m i c  b y  
d i scon t inuous  h y p o x i a  accord ing  to  FISHER'S m e t h o d  2. 
Tile s.c. in jec t ions  of t h e  subs t ances  were m a d e  on  t he  
4 th  and  5 th  d a y  fol lowing the  h y p o b a r i c  c h a m b e r  t r ea t -  
m e n t  and  the  e ry th ropo ie t i c  increase  was de t e rmined ,  
w h e t h e r  us ing  5~ or  b y  re t i cu locy te  ca lcula t ion.  I n  the 
f i rs t  case, 0.5 [xCi of ~gFe was in jec ted  i.v. 24 h a f t e r  t he  
m a t e r i a l  a d m i n i s t r a t i o n ;  48 h l a t e r  each  mouse  was b led  
v ia  ca rd iac  punc tu re ,  m i c r o h e m a t o c r i t s  and  haemog lob in  
pe rcen t age  were d e t e r m i n e d  (mic rohema toc r i t s  = 74 ~= 
1.38; h a e m o g l o b i n  = 19~ and  1.0 ml  of b lood coun t ed  
for ca lcu la t ion  of p e r c e n t  RBC 59Fe i nco rpo ra t i on  in red 
cells. W e  t r e a t e d  8 g roups  of p o l y c y t h e m i c  mice (10 mice 

i p. DE I~'RANClSCIS, A. M. GRECO, S. BERTUGLIA and A. NASTASI, 
Experientia 37, 1221 (1975). 

2 j .  W. FISHER, ft. J. L. LERTORA, J. ]~SPADA, Po TAYLOR and B. L. 
Roll, in Regulation o] Erythropoiesis (The Publishing House 
'II Ponte', Milano, Italy 1972), p. 121. 
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Table I. Effect of filtrates D~, D~ and corresponding proteic fractions 
I on % RBC '~9Fe incorporation in polyeythemic mouse 

Group Treatment Injected proteins % 
No. RBC ~Fe incorporated 

mg Mean ~: SEM 

1 ~ 0.25 lid • 2 saline 2.30~_0.42 
2 0.25 ml x 2 filtrate D 1 1.0 7.40~_0.98 b 
3 0.25 ml • 2 filtrate D e 1.0 10.60~1.21 b 
4 0.25 m l x 2  frae. I from Dt 0.70 9.41=t=1.60 ~ 
5 0.25 m l x 2  frac. I from D~ 0.70 9.40=t=1.38 ~ 
6 0.05 IU erythropoietin 4.27~0.98 ~ 
7 0.10 IU erythropoietin 8.03=t=1.08 ~ 
8 0.25 IU erythropoietin 21.50=~ 1.09 b 

,Control mice. bp%0.01. 
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each) :  t h e  f i r s t  w a s  t h e  c o n t r o l  g r o u p ;  4 g r o u p s  were  
t r e a t e d  w i t h  t h e  s u b s t a n c e s  to  a s s a y ;  t h e  o t h e r  3 g r o u p s  
were  t r e a t e d  w i t h  0.05 - 0.1 - 0.25 I U  of e r y t h r o p o i e t i n  
(s tep  I,  A r n o l d  R.  Horwe l l ,  E n g l a n d )  r e spec t ive ly .  

F o r  r e t i cu locy t e  d e t e r m i n a t i o n  the  a c c o u n t s  were  m a d e  
for  t h e  fo l lowing  7 days ,  b e g i n n i n g  24 h a f t e r  t he  injec-  
t i o n s  of t h e  s u b s t a n c e s  w h e n  m i c r o h e m a t o c r i t s  a n d  
h a e m o g l o b i n  pe rcen t age ,  d e t e r m i n e d  on  b lood  s a m p l e s  
w i t h d r a w n  f r o m  t h e  a n i m a l ' s  tails,  we re  67 ~ 1.38 a n d  
17.31% respec t ive ly .  W e  t r e a t e d  3 g r o u p s  of  p o l y c y t h e -  
mic  mice  (10 mice  each) : t h e  f i r s t  w a s  t h e  con t ro l  g r o u p ;  
t h e  o t h e r  2 g r o u p s  were  t r e a t e d  w i t h  t h e  s u b s t a n c e s  to  be  
t e s t ed .  

Results.  T h e  U V - a b s o r p t i o n s  of f i i t r a tes  D I, D 2 a n d  D 3 
are  r e p o r t e d  in F igure  1. T h e s e  g r a p h s  s h o w  s o m e  dif- 

O D  260 
fe rences  i.e.: t he  r a t io  O D  280 for D D D~ a n d  Ds is 1.04, 

1.46 a n d  1.60 r e spe c t i ve ly ;  also m a x i m u m  a b s o r p t i o n  for  
D~ a n d  D~ is a t  260 rim, whi le  for  D 1 a t  270 rim. F i g u r e  2 
r e p o r t s  t h e  c h r o m a t o g r a p h i c  r e s o l u t i o n  for  D~ o b t a i n e d  
b y  r e c o r d i n g  a t  280 a n d  260 n m ;  r e m a r k a b l e  is t h e  f rac-  
t i on  I Muted  b y  m o l a r i t y  r a n g i n g  b e t w e e n  0.09 a n d  0.13. 
Th i s  f r a c t i on  s h o w s  m a x i m u m  a b s o r p t i o n  a t  280 n m  a n d  
a p p e a r s  to  c o n t a i n  40% of t o t a l  p r o t e i n s  app l i ed  to  t h e  
c o l u m n .  

T h e  c h r o m a t o g r a p h i c  e l u t i on  for  D~ is s h o w n  in F ig-  
u re  3. I n  t h i s  case  t h e  r e s o l u t i o n  p r o v i d e s  m a n y  p e a k s  
w i t h  m a x i m u m  a b s o r p t i o n  a t  260 n m ,  e x c e p t  t h e  f r a c t i on  
I w i t h  a g r e a t e r  a b s o r p t i o n  a t  280 m n  a n d  e lu ted  b e t w e e n  
0.097 a n d  0.13 va lues  of m o l a r i t y .  P r o t e i n  dosages  i nd i ca t e  
t h a t  37% of t o t a l  p r o t e i n  app l i ed  to  t h e  c o l u m n  is p r e s e n t  

Table II. Effect of filtrates D a and corresponding proteic fraction I 
on % retimflocytosis increase in polycythemie mouse 

Group Treatment Injected proteins ~ 
No. retieulocytes 

o 240 2;0 2;0 29o 
Fig. 1. UV-absorptions of filtrates Dr, D 2 and D 3 in 0.033 M phos- 1~ 
phate buffer pH 6.3. Proteic concentration 100 ~g/ml. 2 
-- -...----, D1; - - , D ~ ;  - - - ,  D 3. 3 

mg Mean i SEN 

0.25 ml • 2 saline 
0.25 ml x 2 filtrate D~ 1.0 
0.25 ml • 2 frac. I from D 3 0.60 

17:t-3.34 
30.50~1.94 b 
40.33+4.14 b 
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Fig. 2. Elution of filtrate D 1 Oll Sephadex DEAE - A 50. Eluant: 
0.033 M phosphate buffer pH 6.3 in continuous gradient salt to 
1.0 M NaCI. Temp. 4~ Operating pressure 10 em HeO. 
- - ,  280 ran; - - - ,  260 nm. 

~Control mice. ~p<0.01. 
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Fig. 3. Elution of filtrate D 2 on Sephadex DEAE - A 50. Eluant: 
0.033 M phosphate buffer pH 6.3 in continuous gradient salt to 
1.0 M NaC1. Temp. 4~ Operating pressure 10 cm HzO. 

,280 nm; . . . .  ,260 nm. 
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in f ract ion I. The graph  ob ta ined  for D 3 (Figure 4) is like 
t h a t  for D 2 bu t  With an enhanced  absorp t ion  a t  260 rim; 
moreover  the  f rac t ion  I, e luted for 0.1 value of molar i ty ,  
includes 20% of the  to ta l  pro te ins  p u t  on the  column.  

These repor t s  suggest  t h a t  the  prote ic  f rac t ion I is a 
common  e lement  of d i f ferent  ox-spleens;  e lect rophoresis  
on cellogel by  veronal -buffer  p H  8.6 of f rac t ion I revealed 
the  presence of 2 componen t s  a t  least. The e ry th ropo ie t i c  
ac t iv i ty  of f i l t ra tes  D~, D~ and  the  cor responding  prote ic  
f ract ions  I in compar i son  wi th  0.05, 0.1 and 0.25 IU  of 
e ry th ropo ie t in  are grouped in Table I. The values r epor ted  
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Fig. 4. Elution of filtrate D 3 on Sephadex DEAE - A 50. Eluant: 
0.033 M phosphate buffer pH 6.3 ill continuous gradient salt to 
1.0 M NaC1. Temp. 4~'C. Operating pressure 10 em H20. 

, 280 rim; . . . . . .  , 260 nm. 

show an expressive increase of % RBC 59Fe incorpora t ion  
when  po lycy themic  mice were given the  subs tances  for 
examinat ion .  We  valued these  e ry thropoie t ic  effects a t  
0.086 (D1) , 0.11 (fraction I f rom D1), 0.12 (D2) and  0.11 
(fraction I f rom D2) IU  of e ry th ropo ie t in  respect ively.  

The re t iculocyte  increases of po lycy themic  mice after  
in jec t ion  of f i l t ra te  Ds and its f rac t ion I are grouped in 
Table  II .  The values  r epor ted  show t h a t  600 fag of proteic  
f rac t ion I elicite a greater  e ry th ropo ie t in  ac t iv i ty  t han  
1000 ~zg of f i l t ra te  D a. 

Discussion. Considering the  ch romatograph ic  elut ion of 
D~ (Figure 2), where  the  f ract ion I appears  to be the  most  
i m p o r t a n t  componen t ,  and compar ing  the  ery thropoie t ic  
effect  elicited in mice by  inject ion of f i l t ra te  D~ (1000 ag) 
and its f ract ion I (600 Fg), the  e ry thropoie t ic  ac t iv i ty  of 
ox-spleen could be corre la ted  ent i re ly  to this  proteic  
fraction.  Otherwise  the  compar ison  of e ry thropoie t ic  ac- 
t i v i t y  for f i l t ra te  l)~ (1000 ~.g) and its prote ic  f rac t ion I 
(600 ~zg) and examina t ion  of ch romatograph ic  elution 
(Figure 3), suggest  t h a t  o ther  subs tances  take p a r t  per-  
haps  in e ry thropoie t ic  action. Never the less  it  appears  
in te res t ing  t h a t  bo th  f rac t ion I elicite the  same s t imu-  
la t ing effect  on the  ra te  of erythropoies is  since t h e y  ap- 
pear  to  be the  seat  of a s t eady  act ivi ty .  Our assumpt ions  
are conf i rmed by  examina t ion  of Table I f  because, in 
th is  case, the  prote ic  f rac t ion I appears  responsible  for 
e ry thropoie t i c  ac t iv i ty  measured  in Da, inspire of m a n y  
f ract ions  ob ta ined  a t  grea ter  values of mola r i ty  (Figure 4). 
Hence  we th ink  e ry thropoie t ic  fac tor  of spleen is corre- 
la ted wi th  one or m a n y  subs tances  which  cons t i tu te  the  
prote ic  fract ion i. 

H y p e r v a s c u l a r i z a t i o n  of the Cerebral  Cor tex  in L e a d - I n d u c e d  E n c e p h a l o p a t h y  I 

H. REYNERS, e .  GIANFELICI DE REYNERS a n d  J. R. MAISlN 2 

Centre d'dtude de l'dnerr nucldaire, D@artement de Radiobiologie, Boeretang 200, B-2dO0 Mol (Belgium), 
20 April  7976. 

Summary. P r e g n a n t  ra ts  were fed a diet  conta in ing  1.8% lead ace ta te  for 8 days  before del ivery unti l  the  young  were 
3 m o n t h  old. The dens i ty  of the  cerebral  cor tex  capil laries of the  infant  ra t s  and the i r  convolut ion  ra te  were s tudied  
morphomet r i ca l ly  and no ted  to increase s ignif icant ly  according to the  dura t ion  of lead t r ea tmen t ,  as d e m o n s t r a t e d  
by  two-way  analysis  of variance.  On the  o ther  hand,  t he  th ickness  of the  cor tex  reduced progressively.  The increase of 
b o t h  capi l lary dens i ty  and convolut ion  ra te  is supposed  to be re la ted  wi th  th is  involut ion of cortex.  This provides  a 
quan t i t a t i ve  ins ight  of the  previously  descr ibed 'capi l lary ac t iva t ion '  p h e n o m e n o n  caused by  lead e n c e p h a l o p a t h y  
and  reveals it  as a s ignif icant  sequel of sa turn ine  action. 

Lead is known to affect  par t icu lar ly  the  nervous  sys t em 
of the  developing organism. PENTSCHEW et  al. a de- 
mons t ra ted ,  in 1966, t h a t  lead encepha lopa thy  can be 
p roduced  readi ly  in young ra ts  when  the  h e a v y - m e t a l  is 
added  to the  ma te rna l  diet  dur ing the  per iod  of suckling, 
and th is  procedure  has  been used in m a n y  inves t iga t ions  
on lead toxicology.  

Several  mechan i sms  have  been discussed as po ten t i a l ly  
responsible  for the  great  sens i t iv i ty  of the  developing 
centra l  nervous  sys t em (CNS) towards  lead; blood vessels 
have  been of ten  considered as a mos t  likely cand ida te  for 
the  t a rge t  of lead action.  In  th is  paper,  the  dens i ty  of 
capillaries in the  cerebral  cor tex  of the  young ra t  a f ter  
lead poisoning has  been s tudied  by  a quan t i t a t i ve  m e t h o d  
and its re la t ion to sa turn ine  damage  to the  cor tex  is 
evaluated.  

Materials and methods. Lead encepha lopa thy  was  in- 
duced in suckling R ra ts  by  the  me thod  of PZNrSCHZW 
et ai. 3. A smaller  dose of lead was, however ,  used (1.8% 

of lead acetate,  in food) in order  to approach  more  closely 
na tu ra l  env i ronmen ta l  condit ions.  Mothers  and the i r  
l i t ter  were suppl ied cont inuous ly  wi th  food conta in ing  
lead f rom 1 week before del ivery unt i l  3 mo n t h s  there-  
after.  The brains  of 1-, 2- and 3-month-o ld  ra t s  were 
fixed by  re t rograde  perfusion th rough  the  descending 
aor ta  and processed using the  m e t h o d  of PALAu et  al. 4. 
Six female animals  were used in each f ixat ion,  th ree  of 
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