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O n  the  C o n c e n t r a t i o n  of E o s i n o p h i l e  
L e u c o c y t e s  

Experiment  No. 3 and 4 the same material was given two 
r u n s .  

The  eosinophi le  l eucocy tes  are  st i l l  v e r y  l i t t le  k n o w n  
as far  as t he i r  func t ion  is concerned .  The  g rea t  increase 
in the i r  c o u n t  in paras i t i c  in fes ta t ion  and  in al lergic  
condi t ions  has a t t r a c t e d  g rea t  in teres t .  The  concen t r a -  
t ion  and  sepa ra t i on  of these  cells f rom o t h e r  ce l lu lar  
e l emen t s  is, however ,  a necessary  cond i t ion  for m o s t  
s tudies  on the i r  c y t o c h e m i s t r y  and  phys io logy.  W i t h  
this  a im in view,  some m e t h o d s  have  been e l abora ted  1. 
These  imp ly  r a the r  rough  t r e a t m e n t s  of t he  cells which  
m u s t  be cons idered  to  suffer  cons iderable  damage .  I t  was 
the re fore  fel t  i m p o r t a n t  to  inves t iga te  t he  poss ib i l i ty  of 
c o n c e n t r a t i n g  eos inophi le  cells wi th  the  aid of a coun te r -  
s t r eaming  cent r i fuge ,  cons t ruc ted  by  the  senior  a u t h o r  s . 
This  cent r i fuge ,  which  will  soon be descr ibed  s, is con-  
s t r uc t ed  w i t h  t he  a im of sepa ra t ing  d i f fe ren t ly  sized 
par t ic les  of t he  s a m e  dens i ty .  L i q u i d  hotd ing  t h e  par -  
t ic les  to  be s epa ra t ed  is forced t h r o u g h  a conical  cent r i -  
fuge t u b e  aga ins t  t h e  cen t r i fuga l  force. H e r e  t he  la rger  
par t ic les  d o w n  to  a ce r ta in  l imi t  are  a c c u m u l a t e d  whereas  
t he  smal le r  ones are car r ied  off to  a second tube  where  
t h e y  are col lected.  

Because  of the  eos inophi ls  be ing  e x t r e m e l y  large and the  
s e d i m e n t a t i o n  ra te  of the  e r y t h r o c y t e s  h igh  in t he  horse,  
b lood of th is  species was used. As is well  known,  leuco- 
cytes  have  a t e n d e n c y  to  agglu t ina te .  Th is  was counte r -  
ac t ed  by  the  use of versene  which  also se rved  as an ant i -  
coagulan t .  

Blood was d rawn  f rom the  jugu la r  vein,  m i x e d  wi th  
isotonic  p h o s p h a t e  buffer  (pH 7.4) con ta in ing  versene  as 
to  give a f inal  c o n c e n t r a t i o n  of 0 .1% versene.  The  
e r y t h r o c y t e s  s e t t l ed  down on s tand ing ,  and  the  super-  
n a t a n t ,  con t a in ing  the  leucocytes ,  was d r a w n  off, sedi-  
m e n t e d  a t  170 g for 3 min  and  washed  severa l  t imes  wi th  
Ca++-free T y r o d e  solut ion,  c o n t a i n i n g  0-05% versene.  
A t  th is  s tage,  we speak  of  t he  ma te r i a l  as t he  "o r ig ina l  
suspens ion" .  The  s epa ra t i on  in t h e  c o u n t e r - s t r e a m i n g  
cent r i fuge  was car r ied  on for 60 rain wi th  300-450 R .P .M.  
and  a s t r eaming  ve loc i t y  of 0.28 ml/see.  The  f lowing 
m e d i u m  in each  e x p e r i m e n t  is g iven  in the  Table .  The  
T y r o d e  so lu t ion  was Ca++-free and  c o n t a i n e d  versene  as 
above .  The  g rea t e s t  d i a m e t e r  of the  conical  t u b e  was 
1.60 cm, and  the  d i s tance  b e t w e e n  this  and  the  theo-  
re t ica l  po in t  of the  cone 18.0 cm,  t he  tube  be ing  m o u n t -  
ed so t h a t  this  po in t  was 24.0 cm f rom the  cen t re  of ro ta -  
t i on  4. I n  some  e x p e r i m e n t s  t he  cells were g iven  two  
runs  in the  c o u n t e r - s t r e a m i n g  cent r i fuge .  

Af t e r  th is  t r e a t m e n t ,  t h e  s t a t e  of t h e  ma te r i a l  was 
e x a m i n e d  u n d e r  t h e  microscope  a t  38°C. The  cells ap-  
pea red  morpho log ica l l y  i n t ac t  and  showed  n o r m a l  
amoebo id  mo t i l i t y .  The  eos inophi te  c o u n t  was de te r -  
mined  wi th  the  a id  of a F u c h s - R o s e n t h a l  c h a m b e r  a f te r  
s t a in ing  accord ing  to  RANDOLPH a. I n  t h e  or ig ina l  sus- 
pension,  th is  coun t  va r i ed  be tween  2 and  8 % of t he  t o t a l  
leucocytes .  

Eosinophile counts (per cent eosinophils of total leuco- 
cytes) in  the original suspension and in the conical tube 
after running in  the counter-streaming centri/uge. I n  
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Experiment 
No. 

Mediunl 

1 Isotonic Tyrode 
2 Isotonic Tyrode + saccarose 

(specific density 1.114) 
First run Hypotonic Tyrode (corre- 

3 , sponding to 0.85% NaC1) 
I Second run Hypertonic Tyrode (corre- 

sponding to 0.95 % NAG1) 
First run Hypotonic Tyrode (corre- 

4 sponding to 0.85% Nat1) 
Second run Hypertonic Tyrode (corre- 

sponding to 0.95% NaC1) 

Ori- 
ginal 
sus- 

pension 

27 

25 

Frac- 
tion in 
conical 

tube 

21 
34 

27 

50 

25 

50 

As seen f r o m  the  Tab le ,  t he  s epa ra t i ng -ou t  of eosino- 
phils  is b e t t e r  t he  lower  the  coun t  of the  or ig ina l  sus- 
pension,  t he  c o n c e n t r a t i n g  ef fec t  be ing  3-4  t imes  in ti le 
lower,  and  2 t imes  in t he  h igher  c o n c e n t r a t i o n  range.  B y  
us ing the  c o u n t e r - s t r e a m i n g  cent r i fuge ,  samples  w i t h  
eos inophi le  counts  of 20-50 % were  ob ta ined .  On accoun t  
of ind iv idua l  va r ia t ions  a m o n g  the  horses, i t  appea red  
diff icul t  to s t andard ize  t he  p rocedure .  
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Zusammen/assung 

Eine  Methode  zur  Anre i che rung  lebender  eos inophi le r  
L e u k o c y t e n  des Pferdes  m i t  Hitfe e iner  Gegens t rom-  
zen t r i fuge  wird ausgearbe i te t .  I n  den ange re i ehe r t en  
Suspens ionen  wurde  eine K o n z e n t r a t i o n  yon  20 bis 50 % 
erre icht .  

T h e  E f f e c t  o f  P r o t a m i n e  o n  the  A c t i o n  of  A C T H  

The  p r o b l e m  of A C T H - h e p a r i n  a n t a g o n i s m  has  been  
ex t ens ive ly  dea l t  w i t h  in r ecen t  l i t e ra ture ,  since a n u m -  
be r  of  au tho r s  a t t r i b u t e d  a phys io logica l  role to  hepa r in  
in t h e  i n a c t i v a t i o n  of A C T H  1. W e  h a v e  been  unab le  to  
conf i rm this  v i e w  since i t  was found  t h a t  n o t  e v e n  pha r -  
macologica l  d o s e s  of hepar in  had  a n y  inf luence on the  
ad rena l  ascorbic  acid  dep le t ing  effect  of A C T H  ~. 

In  v i ew of the  a n t a g o n i s m  exis t ing  be tween  hepar in  
and  p r o t a m i n e  in t he  m e c h a n i s m  of b lood c lo t t ing ,  we 
h a v e  e x a m i n e d  p r o t a m i n e  for possible effects  t h o u g h t  
to  be specific for A C T H ,  s t a r t i ng  f rom the  a s sumpt ion  
t h a t  a l though  exogenous  hepar in  c a n n o t  enhance  the  
ac t ion  of phys io logica l  hepar in ,  i t  m a y  be possible tha t ,  
b y  neu t ra l i s ing  hepa r in  c i rcu la t ing  under  n o r m a l  condi-  
t ions,  t he  effects  of A C T I I  are increased.  
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(1) Adrenal  ascorbic acid depletion was est imated by 
the method of GYERMEIO. Essential ly this method 
consists of a comparison of the aseorbic acid contents of 
the r ight  and left  adrenals, following the intravenous 
administrat ion of ACTH in the decapi ta ted rat.  Prota-  
mine sulphate was administered immediate ly  prior to 
ACTH, also by the intravenous route. 

(2) The thymus  involut ion test  was carried out  by the 
method of BRUCE et al. 2 as modified by FEKETE and 
GYERMEK 3. The test  substances were given in a ratio of 
1:3, on one occasion, using Zn,(PO4) , as a vehicle. At  
48 h after t rea tment ,  the animals were sacrificed and 
examined for thymus  involution, comparing the glands 
with those of the controls.  Protamine sulphate and 
albumin, respectively, were added to the pecipi tate  
formed and the subcutanous route of administrat ion 
was used. 

(3) Melanophore expanding act iv i ty  was studied in 
the frog by GYERMEK'S method  4. The frog was given 
adrenalin (to induce decolorisation of the skin) ACTH 
and protamine sulphate simultaneously into the ab- 
dominal  lymph sac. 

Results 

The results of the experiments  are tabulated.  
According to the da ta  in Table I, 2,0 rag/100 g pro- 

tamine inhibited almost completely  the adrenal as- 
corbic acid depleting effect of 0,5 milliunits/100 g ACTH. 
When given alone, this dose of ACTH caused a depletion 
oI 66-4 :t: 5-8 mg %, while after protamine the depletion 
was only 14.1 :L 8.3 m g % ,  the difference being signi- 
ficant (P < 0-01). 

Table I 

No No. A C T H  Protamine Aseorbic acid 
of rats dose dose depletion 

1 18 0"5 #g/100 g 1.5 mg]100 g 14-1 ~ 8-3 rag%* 
2 30. 0.5 pg/100 g -- 66.4 :t= 5-8 rag%* 

* S . E .  

Table I I  shows tha t  0.6 Units of ACTH in Zinc phos- 
phate  caused a considerable involution of the thymus  
gland, and even a dose of 0.2 Uni ts /animal  produced a 
more marked a t rophy than a larger dose of ACTH in 
case 1 mg/animal  protamine sulphate was added to the 
precipitate.  I t  might  be claimed tha t  the cause of this 
phenomenon lies in the fact tha t  protamine sulphate 
exhausts a considerable proport ion of the adsorpt ive 
capaci ty  of the precipi tate at  the expense of ACTH. 
This, however, is not  the case, since the addit ion of the 
same amount  of albumin to the precipi tate increases 
rather  than  decreases the effect of ACTH under this 
condition, presumably by  vir tue of a protect ive protein 
action. 

On the other  hand, protamine was found to be in- 
effective on the melanophore expanding ac t iv i ty  in the 
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frog, since ACTH combined with protamine  sulphate 
had the same effect as ACTH alone. 

Table i I  

No. No I of 
rats 

1 9 

3 
4 11 

5 9 

Treatment 

600 pg ACTH 
600 #g ACTH + 1 mg Protam. 
200 pg ACTH 
200 pg ACTH+ 0-3 mg 

Protamine 
600 ~ug ACTH + 1 mg Alb. 

T hym. [ 

53% 1-2 < 0.01 
15% 
22% 3-4 < 0.02 

1-5 > 0.05 
58% 2-5 < 0.01 

For  the explanat ion of the phenomenon described, 
two hypotheses have arisen. First  it was suggested tha t  
the two basic proteins would compete  for the receptors 
in the adrenal cortex and protamine,  being present in 
greater  concentrat ion,  would gain ground at the ex- 
pense of ACTH, while in the chromatophore  effect, in 
which the adrenal cortex is not  involved,  this com- 
peti t ion is absent. However,  paper chromatographic  
studies 1, have revealed tha t  pro tamine  sulphate  ad- 
sorbed ACTH and the presumably resulting complex 
possessed no more ACTH act ivi ty.  The recent report  by 
KREBS ~ and MADSEN 3 tha t  phosphorylase is inhibited 
by protamine in a similar way, lends substantial  support  
to the val idi ty  of this explanation.  This explains also the 
negative effects in the chromatophore test  which is 
thought  to be further  evidence indicating tha t  ACTH 
and chromatophore  effects are bound to the presence of 
two different p i tu i tary  factors, as it was emphasized in 
the recent  convincing work by LERNER and SHIZUME 4. 

The ACTH-protamine  complex is being studied by 
paper electrophoresis and chromatography and investi-  
gations are in progress to elucidate the possible role 
played by basic proteins in the physiological inactiva- 
t ion of ACTH, The results of this work will be published 
elsewhere. 

GY. FEKETE 5 

Department  o/ Pharmacology,  Pharmaco-Industr ial  
Research Institute,  Budapest ,  March  31, 1955. 

Zusammen]assung 

Bei Ra t t en  verursachen 0,5 pg ACTH/100 g keine 
Verminderung des Ascorbins~uregehaltes der Neben- 
niere, wenn gleichzeitig 20 mg/kg Protaminsulfat  ge- 
geben werden. 

Ebenfalls bei Ra t ten  vermag ACTH bei gteichzeitiger 
Verabreichung mit  Protaminsulfat  keine Thymus-  
atrophic hervorzurufen.  Die Beeinflussung der Chro- 
matophoren-Aktivit~it  durch dasselbe ACTH-Pr l ipara t  
bei R a n a  esculenta wird dagegen durch Protaminsul fa t  
nicht gelindert. 
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