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The respiratory activity and respiratory control of sarcosomes 
isolated from the thoracic muscle of the housefly 

Although it Js known tha t  the thoracic muscles of flying insects ar( _~;c]~ in cvtocl-,.rom,,~ ~ 
and in large mitochondrJa (sarcosomes) s, a, and have i~e ~,ivo a hJgl: respir~t,,)ry ~:ctivJtv 
which is controlled b 3 the muscular  act iv i ty  ~, it has proved difiicub to iso]~l:e sarco- 
somes with the propertSes to be expected from these findings. O:;Jd;n:h~e i<:osphory]a- 
tion was not  demonsti>.ted until z953 (ref. 5, 6), while respirator  F c<:;~tro] (r'.e. de])en- 
dence of the rate  of reaph~ation on !:be concentrat ion of ADP) has ,.<!fly vcr)~ rcccnt]y  
been achieved 7,s. T]~e values for the P : O  ratio a~d the (2o~ (ff] ( )~ ; / l>g  sarco,~5omal 
p ro tdn /h )  which have been reported are much lo\~er than those e;:pected []7o!7-i t]]c 
ac t iv i ty  in vivd ~-n. 

In the present  report  it ~s sl-1own that ,  if sarcoson-1es iso]atcd from t]>' thor~<ic 
muscle of the housefly 3I~sca do~z, eslica, essentially by  the med~.od of L~'.x,~s ..'c,:> 
SLATER 5, a r e  tested. Jn t:he presence of a superna tan t  fr~ction, ]ggh (5o~[< P : O  ratios 
and respira tory control can be measured.  A ty]~ica] experime~t  ",dth suecinate ~s 
subst ra te  is show<, hn Fig. I and average values are given in Ta])h' J. The additzo: of 
the superna tan t  fractien caused a ]a r t s  increase in the resFirator;," rat< and ~n t!-c 
P : O  ratio, with the es tabl ishment  of respiratory control. ]h~ other e:,:periments, 
Qo~'S of 695", 486, a~d 4.58 were obtained under  similar condil:Jons ~ i th  ~ff~iyceroi 
phosphate  (0.05 M), D P N H  (o.o5 M) and py ruva t c  (0.02 M ) - :  ,ms]ate (o.oo~ ,~J), 
respecth ely, as substr~ t(. 

}Fig. z. T h e  e f f ec t  of  s u p e r ~ m t a n t  f r a c t i o n  on t h e  r e s p i r a t i o n  of s a r c o s o m e s  i s o ] a : e d  f r o m  h o u s e f l y  
t h o r a c i c  m u s c ] e ,  see t ] J o r a c c s  f r o m  flies S - ]  S d a y s  
o ld  w e r e  g e n t l y  p o u n d e d  in a m o r t a r  w i t h  5 m l  
0.9- 5 Be s u c r o s e ,  ~ m : l l  }2]DTA, p H  7-.~, and.  t h e  
b r e i  f i l t e r e d  t h  r o u g h  m u siJ n. "1The fl I t r a  1:e w a s  c e n 
t r i f u g e d  a t  ~:5o x g fo r  3 n~'Jn a n d  t h e  s ' d p e r n a t a n t  
c e n t r i f u g e d  for  S r a i n  al: 3o00  × g. T h e  sed i -  
m e r i t e d  sa rcoso l l~es  w e r e  s u s p e n d e d  Jn 4 nV, i so ]a  
l i o n  m ed.i u m .  T]qe s ~ p  er,n a t a n  1. f r a c t i  on co~ t a i  n e d  
3-34 m g  p r o t e i n / m ] .  Tb.e r e a c t i o n  m i x t u r e  c o n  
t a i n e d  ]5  mfl ']  KC] ,  2 miiq :I£DTA, 5 m 3 I  MgCls ,  
o . o 5 - W  T r i s - a c e t a t e  bu f f e r ,  o .o  3 37 p o t a s s i u m  
p h o s p h a t e ,  o.~ n?zb r , \T I  ~, o .o6  J'] s u c c i n a t e ,  
o .63  lqng s a r c o s o m a ]  p r o t e i n .  T h e  p H  >,as  7.5, t h e  
r e a c t k m  v o l u m e  z m] a n d  t h e  t e m p .  eS:q A t  t h e  
a r r o w ,  3 ! zmo!e s  A D P  we:-c a d d e d  f r o m  t h e  s ide  
bul l ) .  C u r v e  ~, n o  h : < t h e r  a d d i t i o n ;  c u r v e s  'e, 
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3 and  4, will'_, o . i ,  0.2 ~u~d 0 4  n: l  super]~atc~n£ 
f rac t ion . ,  r e s p e c t i v e l y ;  c ~:ve 5, ~ i t h  0.3 m] s u p e r n a t a n t  f r a c t i o n  w i t h o u t  s a r c o s o m e ~ .  T h e  v a l u e ~  

g iven over  si .raight Jbarl:s Of the curxes are ,0oe'S (/d O:~,img sarcosomai  p ro te in /h ) .  

Similar results were obtained by  working with the suspension obtained by 9,]terh:,g 
the musc]e brei throu~j~ muslin. The mean P : O  ratio (number c.f experb, nenls  in 
brackets)  of these homogenates  were: succinate, e.o3 (~o)' g-ke~og]utarate (in the 
presence of o.oe M ma]onate),  ~.e 7 (3); g lu tamate ,  ~.3o (3). The P : O  ra*h)s were 

A b b r e v i a t i o n s :  A] )}  ), A T P ,  a d e n o s i n e  d i -  a n d  t r i p h o s p h a t e ;  E D T A ,  e d , . v l e n e d i a m i n e t c t r a -  
a c e t i c  ac i d ;  D P N J - I ,  r ed~med  d i p h o s p h o p ? . , r i d k n e  n u c l e o t i d e :  T r i s ,  trJs(b37drcyxynnetl~Ti)~,.miJ?o- 
m e t h a n e .  

* T h i s  is t h e  a . v e r a g e  ~aote eve17 3 ° 1]?{11. T h e  i n i t i a l  Ooz w a s  783 . 

2loc,%i~n. 15io/~l~3's. A cI~% 4 °  (J 96o) J 76-~  77 
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unaffected by varying the concentration of added adenine nucleotide between zero 
and 1.8 m M  (contrast ref. 12). In the presence of ADP, the rate of respiration was 
increased II-fold by adding inorganic phosphate, with either succinate or a-ketoglu- 
tarate as substrate. 

TABLE I 

RESPIRATORY ACTIVITY, RESPIRATORY CONTROL AND OXIDATIVE PHOSPHORYLATION WITH 

SARCOSOIVfES ISOLATED FRO~Vf HOUSEFLY THORACIC MUSCLE, 

WITH SUcCINATG .kS SUBSTRATE 

The values given are means  with the number  of exper iments  in brackets.  

Respiratory activity* Respiratory-control P: 0 * 
A ddition /~l 0 ~-/mg sarcosomal index** 

pi'otein]h 

None 58 (7) 1.o (3) o.59 (3) 
Serum a lbumin  (2 %) 49 (4) i.o (I) 1.21 (2) 
o.1 ml supe rna tan t  fraction 27o (2) 1-87 (3) 1.88 (2) 
0.2 ml superna tan t  fraction 538 (2) 3.83 (3) 2.20 (2) 
o.3 ml supe rna tan t  fraction 625 (3) 3.51 (5) 2.25 (2) 

* Measured as in Fig. I, bu t  wi th  0.03 M glucose + hexokinase in place of ADP. P : O  ratios 
d e t e r m i n e d  by method of LEwis AND SLATER s. 

** (QO2 in presence of ADP):  (Ooa in presence of o.I m M  ATP). 

Further studies are required to el~midate the mechanism of action of the super- 
natant fraction. Its effect is abolished by heating for 5 min at IOO °. In any case, it is 
clear that the isolated sarcosomes are Capable of a high activity in the Krebs cycle, 
and that this oxidation is accompanied by oxidative phosphorytation and is under 
control of the ADP concentration. Thel respiratory rates measured in the presence of 
ADP, which are much higher than thdse previously reported, approach those found 
i~t ViS'O 4,9 11. 
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