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An A T P a s e  act ivated by Mg ++ or  Ca ++ ions was found in single m e c h a n o r e e e p t o r s  (Paccinian 
corpuscles)  of cats;  the addition of Ca ++ (t0 -5 M) to the M g - A T P a s e  i nc rea sed  i ts  ac t iv i ty  by 
1.6 t imes .  The  op t imum for  act ivi ty  of Mg- or  C a - A T P a s e  l ies  in the alkal ine pH region.  
High subs t r a t e  specif ic i ty  of  M g , C a - A T P a s e  was demons t r a t ed .  P a r a c h l o r o m e r c u r i b e n z o a t e  
(5 mM) cons iderably  reduced M g , C a - A T P a s e  act ivi ty whereas  ouabain (10 -5 M) had no s ig -  
nificant effect  on i ts  activity~ It is suggested that the M g , C a - A T P a s e  of the Pace in ian  co rpus -  
c les  is c losely  re la ted  to ac tomyos in - l i ke  p ro t e ins .  
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The  recept ion of an externa l  s t imulus  by the sense  o rgans  takes p lace  through the ut i l izat ion of energy  
of the h igh -ene rgy  bond of ATP~ The  act  of recept ion  is  cons idered  to be based on a un ive r sa l  m e c h a n i s m  
of in terac t ion  between pro te ins  of the ac tomyosin  complex and the energy  of the ex te rna l  s t imulus  [9, 11]. 
For  example ,  motion of the o l fac tory  ha i r s  of the f rog [1] and of the kinoei l ia  of the ha i r  cel ls  of the laby-  
r inth and l a te ra l  line of f i shes  [2] depends on the ATP concentra t ion  in the fluid which ba thes  them. ATP 
i n c r e a s e s  the act ivi ty of the tas te  r e c e p t o r s  of f rogs  [10]. The  function of some  t i ssue  m e e h a n o r e e e p t o r s  
(Paccinian corpuscles)  has  also been shown to depend on the p r e s e n c e  of ATP in the surrounding medium:  
ATP i n c r e a s e s  the r ecep t o r  and spike potent ia ls  in r e sponse  to mechanica l  s t imulat ion [8]~ At tempts  have  
been made p rev ious ly  to detec t  ATP as e  activi ty in Paec in ian  corpusc les  by h is tochemica l  methods  [4, 6, 7], 

The b iochemica l  invest igat ion of the A T P a s e  p r o p e r t i e s  of these m e e h a n o r e c e p t o r s  i s  of cons iderable  
in te res t  ~ 

E X P E  R I l v I E N T A L  M E T H O D  

Pacc in ian  co rpusc le s  w e r e  i so la ted  f r o m  the m e s e n t e r y  and p a n c r e a s  of adult ca ts  under  super f ic ia l  
e ther  anes thes ia .  The  r e c e p t o r s  were  d i s sec ted  under  a b inocular  m ic roscope  in t r i s -HCl  buffer  solution. 
P ro te in  was de t e rmined  by L o w r y ' s  method.  A T P a s e  act ivi ty was de te rmined  in the homogenate  by the 
i n c r e a s e  in inorganic  phosphorus  (Pi) by the method of Fiske  and Subbarow and e x p r e s s e d  in #mole P i / m g  
p ro te in /h .  The incubation medium contained 60 mM t r i s - H C l  buffer  (pH 7.4) and 2.5 m M  ATP-Na2.  To  
study the effect  of  b iva lent  cat ions on enzyme act ivi ty,  MgC12 and CaC12 were  added to the med ium.  The  
subs t r a t e  Specif ici ty of  the enzyme was invest igated by rep lac ing  the ATP by equ imolar  amounts  of ADP, 
AMP, and f l -g lycerophosphate .  

E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

Invest igat ions on 22 an imals  showed that the pro te in  content in the Paccin ian  co rpusc le s  is 74.4 + 1.1 
#g/ rag  wet weight, i . e . ,  7.44%, in a g r e e m e n t  with data in the l i t e r a tu r e  [13]o The  level  of  A T P a s e  act ivi ty 
of the homogenate  va r i ed  only slightly in the pH region f r o m  6.0 to 9~ (Fig. 1, 1). On the addition of  Mg =~+ 
or  Ca ++ ions to the medium the enzyme activi ty was inc reased .  Activation of the enzyme by  b iva lent  cat ions 
di f fered at dif ferent  pHv~lues  of the medium and was maximal  in the alkaline region (Fig. 1, 2 and 3). 
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Fig.  1. Fig. 2. 

Rig. 1. Effect  of pH of incubation medium on ATPase  act ivi ty of Pacc in ian  co rpusc les :  
1) act iv i ty  of enzyme in med ium without cat ions;  2) in the p r e s e n c e  of 2.5 mM MgClz; 
3) in the p r e s e n c e  of 2.5 mM CaC12. Absc i s sa ,  pH of incubation medium;  ordinate ,  
ATPa s e  ac t iv i ty  (in I~mole P i / m g  p r o t e i n / h  in the p r e s e n c e  of 2.5 mM ATP).  

Fig. 2. Effect  of concent ra t ion  of b ivalent  cat ions on ATPase  act ivi ty  of Pacc in ian  
corpusc les :  1) enzyme act ivi ty in re la t ion to MgC12 concentrat ion;  2) to CaC12 con- 
centrat ion;  3) to CaCI 2 concentra t ion in the p r e s e n c e  of 2.5 mM MgC12. Absc i s sa ,  
concentra t ion of b iva lent  cations (in moles) ;  ordinate ,  A T P a s e  act ivi ty (in # m o l e / m g  
p ro t e in /h  in the p r e s e n c e  of  2.5 mM ATP) .  

Cha rac t e r i s t i ca l l y  the m a x i m u m  of enzyme act ivat ion by Ca ++ ions was shifted into the neu t ra l  pH 
region.  

Activation of the enzyme by bivalent  cat ions va r i ed  d i f ferent ly  as  a function of the i r  concentra t ion.  
With an i nc rea se  in the concentra t ion of Mg ++ ions in t hemed inm,  activity of the enzyme inc reased  up to a 
cer ta in ,  r e l a t ive ly  constant  level  (Rig. 2, 1). As r e g a r d s  Ca ++ ions,  an i n c r e a s e  in thei r  concentra t ion 
above a ce r ta in  op t imum led to a d e c r e a s e  in the act ivat ion of the enzyme (Fig. 2, 2). Th i s  d i f fe rence  may 
pe rhaps  be explained by  di f ferent  m e c h a n i s m s  of enzyme act ivat ion by bivalent  cat ions.  According to Ike-  
moto [12], M g  ac t iva tes  the enzyme by forming  a complex  with the subs t ra te ,  whe reas  Ca ++, depending 
on i t s  concentra t ion,  b inds  with s i tes  on the ATPase  molecule  that a re  m o r e  o r  l e s s  access ib le  for  it, 
thereby inducing conformat ional  changes which init ial ly act ivate  the enzyme but  l a t e r  inhibit it .  

Since act ivat ion by Mg ++ and Ca ++ ions is  a c h a r a c t e r i s t i c  fea ture  of p ro te ins  of ac tomyos in  type,  it 
is  pa r t i cu l a r ly  in te res t ing  to study the effect  of Ca ++ ions on enzyme act ivi ty in the p r e s e n c e  of an op t imal  
concentra t ion of Mg ++ ions.  Exper imen t s  showed that the act ivi ty of M g - A T P a s e  was inc reased  by 1.6 t imes  
in the p r e s e n c e  of Ca ++ ions.  The  i nc rea se  in act ivi ty depended on the concentrat ion of Ca ++ ions and was 
m a x i m a l  when the Ca 3-+ concentra t ion was 10 -~ M. However ,  a concentra t ion  of 2.5" 10 -3 M,  op t imal  for  Ca- 
A T P a s e ,  inhibited M g - A T P a s e  (Fig. 2, 3). The sensi t iv i ty  of M g - A T P a s e  to Ca ++ can pe rhaps  be  explained 
by the p r e s e n c e  of t r o p o n i n - t r o p o m y o s i n - l i k e  p ro te ins  in PaeCinian c o r p u s c l e s  [3]. 

The  study of the subs t ra te  specif ic i ty  of Mg ,Ca-ATPase  re la t ive  to different  e s t e r s  of phosphor ic  acid 
showed that this enzyme hydro lyzes  ATP mos t  act ively  and ADP les s  act ively.  Activity of the enzyme  with 
r e s p e c t  to AMP and f i -g lycerophosphate  was much lower  than fo r  ATP,  namely  0.14 -~ 0.0i and 0.18 • 0.01 
~mole  Ps  p r o t e i n / h , r e s p e c t i v e l y .  The  enzyme  d i scovered  in Pacc in ian  co rpusc l e s  in the p r e s e n t  expe r i -  
men t s  was highly sens i t ive  to p - c h l o r o m e r c u r i b e n z o a t e  (5 mM), which inhibited it by 75%. Ouabain, in a 
concentrat ion Of 10 -5 M, did not affect  Mg, C a - A T P a s e  act ivi ty.  The r e su l t s  accordingly  show that the p rop-  
e r t i e s  of Mg ,Ca-ATPase  of the Paee in ian  co rpusc le s  a r e  s i m i l a r  to the p r o p e r t i e s  of  p ro te ins  o f  the ac to-  
myos in  complex  found in va r ious  t i s sues ,  including ne rve  t i ssue  [5]. 
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