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A n •  parente Sedimenta t ionskoef f iz ien ten  wurden  in der  
;~tJYtlschen Ul t razent r i fuge  T y p  Spinco E m i t  Phasen-  
P tte und Sehl ierenopt ik  e rmi t te l t .  Ffir  E inze lhe i t en  sei 
auf eine frtihere Arbe i t  verwiesen 6. Die Aminos~ure-  ~ nalyse wurde mi t  e inem Beckman  Aminoac id -Ana lyse r  

urchgefiihrt. Das Myos inb indungsverm6gen  yon f -Act in  
errechnetenjo}~Nso~q undWirRow~nach, der  U l t r azen t r i fugenmethode  w m  

b Resultate. Die Eigenschaf ten  yon  g-Act in  aus Kalbs-  
erzen sind in den beiden Tabel len  zusammengefass t .  Die 

Abbildung zeigt die Polymer isa t ion  einer  g -Act in-L6sung  
~i t  Und ohne Zusatz yon Ouabain .  In  Anwesenhei t  vml  
~l'2°sid_e n polymeris ier tes  Act in  unterschied sich weder  

er Viskosit~t noch in der  Th ixo t rop ie  yon normal  
P°lyraerisiertem Actin.  
s~. Diskussion. Die P a r a m e t e r  yon Kalbsherzac t in  decken 

h innerhalb der  zu e rwar t enden  Fehle rgrenzen  mi t  
erten aus der  L i t e r a tu r  fiir Act in  aus Hundehe rzen  5 und 

~an inchenske le t tmuskula tur  8. Wegen  den bekann ten  
ebnisehen Schwier i_kei ten be im Arbe i ten  in ve rd i inn ten  

ka}Zl6sungen haben  ~ i r  keine phys iko-chemische  Mole- 
Ulargewichtsbest immung durchgefi ihr t .  Zusatz  yon 

E D T A  tiess in den  Ul t r azen t r i fugenversuchen  keinen 
zweiten Gipfel  auf t re ten .  Die Am/nosAureanalyse s t eh t  
in befr iedigender  Y,)bereinstimmung m i t  den W e r t e n  yon  
CARSTEN und I{ATZ ~. I m  Gegensatz  zu KATZ und HALL ~ 
l inden  wi t  einen niedrigeren Staudinger index,  wof/ir  zum 
Tell  die verschiedene Mess tempera tu r  ve ran twor t l i ch  
sein diirfte.  Zur  ErkHirung der  Tatsache,  dass wir die 
Po lymer i sa t ion  yon  Act in  n ich t  durch  Glykoside beein-  
Ilussen konnten ,  b ie ten  sich zwei M6gl ichkei ten an. E n t -  
weder  ist  der  Glykos idef fekt  auf  die Po lymer i sa t ion  durch  
eine Verunre in igung  bedingt ,  odor aber  es muss  Act in  in 
ganz spezifischer Weise  verRndert  sein, um das Ph~nomen  
zu zeigen. Mit  der  KI~irung dieser Frage sind wir be- 
sch~tftigt 10,n 

Summary .  Sed imen ta t ion  coefficient,  intr insic viscosity,  
amino  acid composi t ion  and myos in  b inding capac i ty  of 
ac t iu  from calf 's  hea r t  were de termined .  The  results  are  
in fair ag reemen t  wi th  values  publ ished for ac t in  f rom 
other  sources. No influence of s t rophan t in -g  or s t rophan-  
t in -k  on the  ve loc i ty  of po lymer iza t ion  and the  v iscos i ty  
and t h i x o t r o p y  of f-act in could be detected.  
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~°allyraerisationsgesehwindigkeit und ViskosittEt yon g-Aetin aus 
bsherzmuskel'l,4 mg Eiweiss pro mL e - o - e - =  ohue Glyko- 

sidzusatz; o-o-o- = mit Zusatz yon I0-~M Ouabain. 
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~o Diese Arbeit wurde yore Schweizerisehen Nationalfonds zur FSr- 
derung der wissenschaftliehen Forsehung (Projekt 3046) in dan- 
kenswerter Weise unterstfitzt. 

~ Herrn PD Dr. R. HU~IBgL sei fiir die Durehfiihrung der Amino- 
s~ureanalyse herzlicb gedankt. 

I)ifferential Effect of Oxidized Glutathione or 
ACetylphenylhydrazine on Individual Electro- 
l~horetic Components  of Red Cell Acid Phospha-  

tases  

The acid phosphatases  of the  h u m a n  red blood cells 
aY be resolved in ind iv idua l  componen t s  by  s tarch  gel  
etro ho t  c1- • p esis, and 6 of the  resul t ing pa t t e rns  so far  

~ser lbed  have  been in te rpre ted  as the  pheno types  ex- 
cted if 3 co -dominan t  genes (Us pb, and Pc) aiIelo- 

lU°rphic to syathesist an au tosomal  locus were responsible for the i r  

o* I~ a previous article,  we repor ted  t h a t  the  incuba t ion  
"~* a tl hemolysa te  wi th  G S S G  ~ modif ies  the  e lec t ronhore t ic  
Pattern of the  red cell acid phosphatases  w i th%he  ap- 
P22raace of faster  anodic  fractions,  followed by  a gradual  

Ulag of the  pa t t e rn  and a marked  decrease in enzyme  
activity3. Similar  changes m a y  be induced when the  
Whole red blood cell  is incuba ted  wi th  A P H  4. 

The  present  repor t  describes a series of exper iments  
suggest ing the  possibi l i ty  t h a t  the  var ious  acid phospha-  
tase components  of the  normal  e ry th rocy te  m a y  be un- 
equa l ly  affected by  t r e a t m e n t  wi th  G S S G  or  A P t t .  Only  
e ry th rocy tes  f rom normal  subjects  were used t h roughou t  
the  present  series of exper iments .  Technica l  detai ls  have  
been repor ted  elsewhere ~,4 and arc br ief ly  summar ized  
in the legends to t he  figures. 

Experiments  on the incubation o/ hemolysates with GSSG. 
Hemolysa t e s  prepared  f rom A, B or CB individuals  and 

x D.A. HOI, KINSON, N. SPENCER, and H. HARRIS, Nature "199, 969 
(1963). 

2 The follow~ng abbreviations have been used: reduced gluta- 
thione = GSH; oxidized glutathione = GSSG; acetylphenyl- 
hydrazine = APH; red blood cells = RBC. 
E. BOTTIm and G. MODIANO, Bioehem. biophys. Res. Commun. 17, 
26O (1964). 

4 E. BOTTrNI and G. MOmANO, Experientia 21, 379 (1965). 
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Fig. i. Sequence of changes of the electrophoretic pat tern of RBC acid phosphatases during incubation of hemolysates with GSS~ 
Slit I : Control sample: hemolysate of B type diluted 3 : 1 (v/v) with GSSG solvent and incubated at 37 °C for 60 rain, Slits I I - I X  : ExperimerLt 
samples: the same hemolysate of B type diluted 3:1 (vie) with GSSG 0.065M and incubated at 37 °C for the time indicated. Stare" 
gel electrophoresis performed as previously described 8. The duplication of the original electrophoretic pat tern  (slit I} is already evident 
within the first 10 rain of incubation with GSSG (slits II-IV}. If the incubation is prolonged, the fast component  of the original patter~ 
and its dupl!cated form s tar t  to fade off (slits V and VI) and they are no longer visible after 2 h of incubation (slit VII), The slower 

component  of the original pat tern and its duplicated form are instead detectable even after 10 h of incubation. 

i n c u b a t e d  w i t h  G S S G  (see l e g e n d  t o  F i g u r e  1) s h o w e d  a 
d u p l i c a t i o n  o f  t h e  e l e c t r o p h o r e t i c  p a t t e r n  a s  if  e a c h  c o m -  
p o n e n t  h a d  b e e n  s p l i t  in  t w o  a n d  t h e  n e w  o n e s  w e r e  
f a s t e r  t h a n  t h e  o r i g i n a l  o n e s .  T h e  s a m e  e f f e c t  o f  G S S G  
h a s  b e e n  o b s e r v e d  fo r  t h e  CA a n d  B A  p h e n o t y p e s ,  
t h o u g h  l e s s  c l e a r l y  b e c a u s e  o f  t h e  h i g h e r  c o m p l e x i t y  o f  
t h e  o r i g i n a l  p a t t e r n .  

T h e  c h a n g e s  i n d u c e d  b y  G S S G  d e p e n d  o n  t h e  t i m e  of  
i n c u b a t i o n ,  a n d  t h e y  a p p e a r  in  t h e  f o l l o w i n g  s e q u e n c e  
(see F i g u r e  1): (1) t h e  o r i g i n a l  p a t t e r n  is d o u b l e d  w i t h i n  
t h e  f i r s t  I 0  m i n  of  i n c u b a t i o n ;  (2) t h e  f a s t  c o m p o n e n t  o f  
t h e  o r i g i n a l  p a t t e r n  a n d  i t s  d u p l i c a t i o n  f a d e  o f f  a f t e r  t h e  
f i r s t  2 h o f  i n c u b a t i o n ;  (3) t h e  s l o w  c o m p o n e n t  o f  t h e  
o r i g i n a l  p a t t e r n  a n d  i t s  d u p l i c a t i o n  f a d e  o f f  a t  m u c h  
s l o w e r  r a t e ,  b o t h  o f  t h e m ,  b u t  e s p e c i a l l y  t h e  f a s t e r  one ,  
b e i n g  s t i l l  d e t e c t a b l e  a f t e r  10 h of  i n c u b a t i o n .  
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Fig. 2. Effect of GSSG and 2-mereaptoethanol on erythrocyte acid 
phosphatases.  Slit I: Control sample: hemolysate (B type) diluted 
3:1 (v/v) with solvent of GSSG and incubated 2 h at  37°C. Slit II :  
Hemotysate treated with GSSG: the same hemolysate as in slit I 
diluted 3:1 (v]v) with GSSG 0.081M and incubated 2 h at  37°C. 
Slit I I I :  Hemolysate treated with GSSG in the presence of 2-mer- 
captoethanol: the same hemolysate as in slit I diluted 6:1 : 1 (v/v]v) 
with GSSG 0.162M and 2-mercaptoethanol 1.66M and incubated 
2 h at  37 °C. Slit IV: Hemolysate treated with GSSG and thereafter 
with 2-mercaptoethanot: the same hemolysate as in slit I was diluted 
6:1 (v/v) with GSSG 0.162 M and incubated 2 h at 37 °C; at  the end 
of 2nd h 2-mercaptoethanol 1.66 M (1 vol) was added and incubation 
continued for 1 h, Starch gel electrophoresis performed as pre- 
viously described s. In slits I and II can be seen the original acid 
phosphatase pat tern (type B) before and after t reatment  with GSSG. 
In slits III  and IV it is evident tha t  only the original acid phospha- 
tase components are present though the fast ones are now weaker 
than the slowest, again suggesting a different liability to inactivation. 

T h e  s u g g e s t e d  o r i g i n  o f  b a n d s  1" a n d  2 '  f r o m  1 a n d  ~ 
r e s p e c t i v e l y  (see F i g u r e  1) i s  i n f e r r e d  b y  t h e i r  re la t ive  
d i s t a n c e  a n d  s u p p o r t e d  b y  a d d i t i o n a l  e v i d e n c e  o b t a i n e d  
w i t h  e x p e r i m e n t s  of  s t a r c h  ge l  e l e c t r o p h o r e s i s  i n  2 dime~" 
s i o n s  6. T h u s  i t  c a n  b e  c o n c l u d e d  t h a t  t h e  t r e a t m e n t  of  ti~e 
h e m o l y s a t e  w i t h  G S S G  i n d u c e s ,  b e s i d e s  t h e  d o u b l i n g  of 
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Fig. 3. Differential effect of APH on individual electrophoretic 
components of RBC acid phosphatases in the presence of glucOSe. 
Slit I:  control sample, hemolysate of CA type diluted 3:1 (v/v} 
with GSSG solvent and incubated for 3 h at  37°C. Slit II :  he m°. 
lysatc incubated for 3 h with GSSG 0.065M as for the experirae~t 
described in Figure 1. Slit I I I :  2nd control sample, original hem°. 
lysate of CA type kept for 3 h at 4°C. Slit IV: hemolysate from t ~  
same RBC pretreated with APH in the absence of glucose (RB 
suspension I :1  (v/v) in NaC1 0.9% incubated for 5 h at  37°C witt~ 
APH,  5 mg/ml). Slit V: the same as in slit IV but  with added gluCOSe 
(2% final concentration). Starch gel electrophoresis performed as 
previously described s. The Figure shows tha t  the original acid phOS" 
phatase pattern (slits I and III} is altered in a very similar mann~  
by incubation of the hemolysate with GSSG or incubation of R 13 
with APH in the absence of glucose (slit II and IV: note that  the 
faster components seen in these slits are the  duplicated forms of the 
slowest component of the CA original pattern). It  shows, further" 
more, that  the addition of glucose to the RBC-APH incubation mi~" 
ture prevents the duplication of the original pat tern but  does Dot 
prevent the fading of the faster components of the original pa t t e¢ '  

These experiments were performed as follows: (a) eleetrophoreSiS 1 
of fresh hemolysates obtained from a B individual on starch ge  
according to the usual procedure; (b) incubation with GsSG ot 
the relevant part  of the gel containing the 2 normal componentS; 
(c) second electrophoretic run along a direction perpendicular to 
the first one of the separated and treated components transferred 
on a fresh gel. 
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the electrophoretic pattern,  a progressive loss in enzyme 
activity which is more pronounced for the fast component 
of the original pat tern and for its duplicated form. 

The differential liability of the individual electro- 
Phoretic component of RBC acid phosphatases to the 
inactivation following t reatment  with GSSG, is further 
Substantiated by a series of experiments with 2-mercapto- 
ethanol. This reagent added to an hemolysate incubated ~ ith GSSG prevents or induces a reversion of the duplica- 
IOn of the original acid phosphatase pat tern tha t  GSSG 

Produces when alone, bu t  not  of the fading of the faster 
COmponent of the original pat tern (see Figure 2)8. 
wE~periments on the incubation o/erythrocytes with A PH.  
,I~Lu a series of earlier experiments 4 we have shown that :  
I I the incubation of erythrocytes with APH in the ab- 
Sence of glucose induces a modification of the electro- 
Po h°retic pat tern of RBC acid phosphatases very similar 

the one obtained by incubating the hemolysates with 
~SSG; (2) no alteration of the electrophoretic pat tern 
• UUld be appreciated when the incubation was carried out 
ta the presence of glucose. 

HOWever, we have later realized that  the protective 
effect of glucose is not complete when the incubation is 
continued for a long time (=t= 5 h). In  this case, while the 
~ w e r  component of the original pat tern remains un- 
ion.aged, the faster one disappears almost completely, as 

Saown in Figure 3. 
We feel that  this phenomenon is of the same nature 

as the one observed in the experiments on the incubation 
~f heraolysates with GSSG; tha t  is to say, tha t  the 
~ w e r  components of acid phosphatases are more stable 
A ~ t t h e  faster ones towards an oxidative agent such as 

d .The results of these 2 series of experiments suggest a 
~ Ie ren t  liability of the acid phosphatase components to 

eatment with GSSG or APH; the stow fractions of the 
Various phenotypes appearing as if they were more 
Stable than the faster ones. 

I t  is tantal izing t ° evaluate these observations against 
the quant i ta t ive  and qualitative polymorphism of RBC 
acid phosphatases. One wonders whether there is any 
connection between the observed higher stabili ty of the 
slower acid phosphatase components and the differences 
reported by SPENCER et al. ~ in the overall activity of the 
different acid phosphatase phenotypes. 

From a more general standpoint,  one wonders whether 
the differential liability of isoenzyme fractions towards 
toxic agents could result in a differential fitness in favour 
of the genotypes bearing the most stable combination of 
isoenzymes 8. 

Riassunto. Le frazioni che costituiscono il normale 
quadro elettroforetico delle fosfatasi acide eritrocitarie 
mostrano una differente resistenza al t ra t tamento con 
glutatione ossidato o con acetilfenilidrazina: le frazioni 
lente dei genotipi studiati  sono apparse infatti  pih 
stabili. 

E. BOTTINI, G. MODIANO, 
L. BUSlNCO, and G. FILIePI 
with the technical assistance of 
C. SANTOLAMAZZA 

Gruppo di Ricerca ,Commissione per la Genotica~ del 
C.N.R. ,  Istituto di Genetica e Clinica Pediatrica 
dell' Universit& di Roma (Italy), 
September 5, 1966. 

6 A more detailed account on the protective effect of 2-mercapto- 
ethanol on RBC acid phosphatases will be presented elsewhere. 
N. SPENCER, D. A. HOPm~SON, and H. HARRIS, Nature 201, 299 
(1964). 

s Acknowledgment: We wish to express our gratitude to Prof. 
M. SImSCALCO and to Prof. D. CAVALLIm for their helpful criticism 
and for having read the manuscript before publication. 

19Ionoamlnergic Innervation of the Kidney. Aor- 
tteorenal Ganglion - A Sympathetic, Mono- 
aralnergic Ganglion Supplying the Renal Vessels 

The aorticorenal ganglion is a small ganglion situated 
~ t h e  angle between the aorta and the renal artery. 

AILL~T 1 has described various lesions of the renal 
lPi~:nchyma after the chemicM destruction of this gang- 
a_n. Afferent fibres run  from the greater splanchnic 
~ T e ;  efferent ones supply the renal plexus surrounding 
~1~ - e ~ l  artery (MITCHELL'). The ganglion sends filaments 
~ o  to the mesenteric 131exus. In  the dog this ganglion is 
~Uated under the lower border of the suprarenal gland. 
~: er.the removal of the left renal vein, we may find the 
~ngllon when preparing the branches of the renal plexus 
~a~ ch surround the renal artery. The ganglion was extir- 
~', ted from 8 dogs on the left side and examined histo- 
~gieally. 6-8 days after the operation, the dogs were 
~ted  and the vegetative abdominal plexus of each animal 
~epared anatomically. In  6 cases the connection of the 
~eater splanchnic nerve with the renal plexus was de- 
a~dY ed entirely; in the remaining 2 cases (dogs Nos. 4 

u 6) the situation was different: in the vicinity of the 

examined ganglion a thin nerve branch was found which 
connected the mentioned vegetative nerves. 

The left and right kidney of each dog were examined 
histologicMly. The silver impregnation techniques ac- 
cording to Bielschowski-Jabonero (after my own modifi- 
cation) and that  of Bodian were used in all 8 cases. In  3 
cases (dogs Nos. 6, 7 and 8) we also employed the histo- 
chemical fluorescence method according to FALCK s. A 
number  of authors (FALCK ~, MALMFORS 5, and DAHL- 
STRdM et al.6) have proved the high specificity of this 
method for catecholamines in ganglion cells in vegetative 
nerve terminals. 

1 M. MAILLET, Acta neuroveg. 20, 337 {1960).. 
2 G.A.G. MITCHELL, Cardiovascular Innervation (E. S. Livingstone 

Ltd., London 1956). 
a B. FALCK and Cm OWMA~, Acta univ. lund., Sect. II, 7, 1 (1965). 
4 B. FALeK, Acta physiol, seand., Suppl. 197, 56, 1 (1962). 
5 T. MALMFORS, Acta physiol, seand,, Suppl 246, 64, 1 (1965). 

A. DAHLSTROM, K. Fux~, and N. A, H1LLARP, Acta pharmac., tox. 
22, 277 (1965). 


