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P repa ra t ions  of sa rcop lasmic  re t iculum isola ted f rom musc le  of normal  ra t s  and ra t s  with tetanus 
inhibit A T P a s e  of the myofibr i l s  equally.  Inhibition of A TP ase  of the sa reop lasmic  re t iculum by potass ium 
oxalate takes place equally under normal  conditions and in te tanus.  

The sa rcop la smic  re t ieulum plays an impor tant  role in the cont rac t i le  act iv i ty  of musc les  [3, 5, 6, 12]. 

We have invest igated the effect  of prolonged tetaniz~tion on the re laxing power of the sa rcop la smic  
re t icu lum.  

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

Exper iments  were ca r r i ed  out on adult male  ra t s  weighing 280-320 g. Local tetanus of the hind limb 
of the r a t  was used as model of prolonged tetanus and was produced by inject ion of a minimal  pathogenic 
dose of tetanus toxin, equal to 1 / 2 5 - 1 / 3 0  MLD, into one hind l imb of the rat .  This dose of toxin was in-  
j ec ted  into var ious  groups of leg and thigh musc les  (4  ia jecl ions) ,  as a resul t  of which the local action of the 
toxin was reduced  to a minimum, The muscles  were  investig~ated 3 days a f te r  the inject ions,  i . e . '  a f t e r  
tetanus had las ted for  more  than two days.  The leg and thigh musc les  into which the toxin was injected 
were  studied. Analogous muscles  of the cor responding  l imb of a heal thy rat  se rved  as control .  

Myofibr i ls  were  isolated f rom the muscles  by a modif icat ion of the method of P e r r y  and Grey  [11]. 
The exper iments  were  pe r fo rmed  only on myof ibr i l s  of heal thy r a t s ,  because  the A T P a s e  act iv i ty  of the 
myof ibr i l s  of heal thy animals  and animals  with tetanus is the same.  The extract ion medium consis ted of 
a 0.1 M solution of tr is-HC1 (pH 7.5). The myof ibr i l s  were  kept in 50% glycerol  in a r e f r i g e r a t o r  at  4 ~ for  
a t  leas t  one week. Before  the exper iment  the g ly ce ro l  was removed  by centrifug'ation and by washing the 
myof ibr i l s  three  t imes  in 0.1 M tr is-HC1 (pH 7~176 

The sa rcop tasmic  re t i cu lum (granules) was isolated by the method descr ibed  by Martonosi  and Fe re tos  
[8]~ Exper iments  were  ca r r i ed  out on the day a f t e r  isolat ion of the re t iculum.  Exper imenta l  samples ,  2 mt 
in volume,  had ~ e  following composit ion: KC[ 0.0625 M, hist idine 0.005 M, A TP  0.005 M, MgCI~. 0.005 M, 
potass ium oxatate 0.005 M, tr is-HC1 0.08 M, pH 7.4. The pro te in  content of the my0fibr i ls  was 4 mg pe r  
sample  for  the f i r s t  p repara t ion  and 3 mg for  the second.  The ra t io  of reticUlum pro te in  to myof ibr i l  p r o -  
rein was 5:!00.  The exper iment  was c a r r i e d  out in the following o rd e r .  A suspension of re t iculum was 
poured  into te~t tubes Containing the sal t  mLx~are. After  1 min the suspension of m3wfibrils was added and 
the samples  w e r e  incubated fo r  5 rain in a V/arburg a p p a r a ~ s  at  24 ~. The react ion was stopped by addition 
of 2 ml cold 1 ~  TCA; i n o r ~ i c  phosphate ~ s  de te rmined  by the method of Fiske and Subbarow [4]. :Other 
samples  were  ~ s t e d  at  t he  s~me t~me to ~.11ow for  the A TP ase  ac t iv i ty  of the re t iculum i tself  and the A T P -  
a se  ac t iv i ty  of the myofibr i ls  ~.~:g'~,o~t addition o{ re t icutum.  

Pzo~ein '~as de ,e rmined  by ~/~.e rn~thod of Lowry  and co.~-workers [7]. 

Sample~ of ~b~ fol!oWi~g cemposi~ic-e were  need to inve.~t~ate the e~fec~ of potass ium o.xalate on the 
ATiP~se ~oc~{~ty o~ the re~ig~lum: 0.1 M KCt, 0.0~-~�9 MgCI2, 0.00..4 M ATP,  0.005 M histidine, pH 7.4, 
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TABLE i. Inhibition of ATPase Activity of Myofibri!s by Granule Preparations under Normal Conditions 
and in Tetanus (ATPase activity exp1"essed in g/holes Pi/mg protein/rain) 
,, .... . , , _ , , , , , & 

No. of myo- ATPase of fibriL, in pres- ~ ATPase of myo- fibrils in pres- i ATPase of myo- 
fibril prepara- myofibrils ence ofgranu/es ]fibrils (in %) ence ofgrznules Ifibrils (in ,~) 
t i o n  

Normal Tetanus 

1 (3) 0.105 ~: 0.005 0.059 -,- 0.004 | 43.8 ~ 2,7 0.059 :{: 0.004 1 43.8 :~ 3.9 
2 (4) 0.380 ~ 0.009 0.101 _-,= 0.011 ~ 73.4 -~ 2.4 0.107 :{: 0.017 71.8 _~ 3o8 

Note.  N u m b e r  of e x p e r i m e n t s  shown in p a r e n t h e s e s .  

0.005 M p o t a s s i u m  oxala te  (in the s a m p l e s  with oxa la te ) ,  volume of experiment.a[  s a m p l e s  2 ml ,  p r o ~ i n  of 
g ranu les  0o15-0.20 r a g , - t e m p e r a t u r e  24 ~ incubation t ime  2 min.  The reac t ion  v.ras s topped by addit ion of 
0.5 m I  cold 10~ TCA. 

EXPERIMENTAL RESULTS 

The deerease in ATPase activity of the myofibrils in the presence of szreoplasmic reticu/um can be 
used to estimate t/ae reh~xant action of the latter [2]. ~%~nen the reticulurn has its maximal action, the ATP- 
use of the rnyofibrils in its presence amounts to only 10a.v of its initial value, i.'e., it is all accounted forby 
the myosin ATPase [10, 12]. 

The results of the experimenLs to determine the relaxant action of sarcoplasmic re~ie~urn prepara- 
t ions on myof ib r i l s  a r e  given in Table  1. 

I t  is c l e a r  f r o m  T i b l e  1 that  the degTee of inhibi t ion of A T P a s e  of the f i r s t  myof ib r i l  p r e p a r a t i o n  was 
much  l o ~ e r ,  p r e s u m a b l y  becaus e  of i ts  lo~x~er ac t iv i ty .  However ,  in both ca se s  the " n o r m a l "  and " tetanus ~ 
g ranu les  p o s s e s s e d  equal  ab i l i ty  to imhibit A T P a s e  ac t i v i t y  of the myof ib r i l s .  

Mar tonos i  and F e r e t o s  [9] showed that  Ca++-dependent  A T P a s e  Of the  s a r c o p l a s m i c  reticulurn is 
loca ted  on the ou te r  s ide  of the v e s i c l e s  and that i ts  ac t iv i ty  is de te rmined  by  the Ca ++ concentra t ion  in the 
su r round ing  so la f ien  and is independent of i ts  concen t ra t ion  inside the g~anules .  Addition of oxala~e, l o w e r -  
ing the r a t e  of depar+mre of Ca ++ f r o m  the v e s i c l e s  of the re t iculum as  a r e su l t  of the format{on of insoluble 
calcium oxal~.te in them leads to a rapid decrease in Ca++ concentration in the incubation medium and, con- 
sequently, to a decrease in ATPase activity of the granules. The ability of the reticulwm to take up Ca ~-'~ 
can be judged from the degree of inhibition of ATPase in the presence of K-oz~late compared with the ATP- 
a s e  ac t iv i ty  of the re t iculurn  in s a m p l e s  ~4thout oxa la te .  

During inves t iga t ion  O f the e f fec t  of  oxala te  on A T P a s e  of the r e t i ca lum,  dur ing the f i r s t  2 minu tes  of 
incubation inhibition of ATPase activity 0f the sareoplasmie reticulum under normal condition was 0.18 
0.03, and in tetanus 0.16 -~ 0.04 Drnoles Pi/mg protein/rnin. 

These experimen~ thus also show~d that the ability of the retical'~rn to t~ke up Ca +~- was unchenged 
after tetanus lasting two days. The calcium "pump" is evidently relatively insensitive to chants in the 
working conditions of the muscle v~thin quite wide limits, but aS Aloisi [i] showed~ its activity is very 
qnickly d/~hlrbed after in~ermlption of the trcphi~ influence of the ne~vou~ s~r 
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