
.z)7,'q Stt()RI ( 'OMMUNI(XII()NS, I'RI~;I.1MINARY NOTES V()I_ 18 (1()55) 

The in vitro effect of ribonuclease on latent acid phosphatase 
of rat liver mitochonclria 

Nunler()us el lzvn/e a c t i \ i t i e s  in trc~hlv pret)ared rat liver mi tochondr ia  nre lower t]l~lll ill 
aged or d a n l a g e d  prepa ra t i ons  1,'-'.:~,I,". Means are  klloWll tt) r(4ease these la ten t  n l i tochondr ia[  
enzymes  in ac t ive  form l, u,a. 1: but they  are non specific ;/11(1 do not pernu t  a i lv(  ] t 'El r  unde r s t and ing  
of the  t)hen(~menon. 

.ks a working  hypothes is ,  l a t en t  enzymes  ~)f mi t ( . ;homlr ia  have  been considered as an inac t ive  
complex  resu l t ing  from a na t ive  conl l ) inat ion o[ the enzyme  with sonle mi tochon( l r ia l  c(>Int)onents;  
poss ib ly  r ibonueleic  acid. I nd i ca t i on  tha t  some mi tochondr ia l  enzymes  exist: as a ribonucle(J- 
pro te in  complex  is found in the  l i t e ra tu re  a,~. 

To tes t  tiffs hypothes is ,  the  release (ff l a t en t  acid t)host)hatase of " r e s t i n g "  mit()chm](tria :~, 
fol lowing t r e a t m e u t  wi th  r ibonuclease  was inves t iga ted ,  

Fresh ra t  l iver  mit(~ch~mdria i sola ted in o.25 .11 sucrose were prepared  by the mt~thod (,{ 
SCHNEII)ER AND HOGEBOOM 7. The rib(muclease,  descr ibed as proteinase-frec  (kVorthingt(m Bio 
chemical  l . abora tory ,  l ;reehold, N. J.) w . s  emt)loyed. The acid phospha ta se  a c t i v i t y  was measured  
essen t i a l ly  as descr ibed p rev ious ly  s, ex( ep t  t h a t  the  incuba t ion  period was reduced from one h{lur 
to t en  minutes .  This  was necessary to avoid  mi tochondr i a l  damage  dur ing  the el izvIne a S S [ / V  I '  :! 

In  the first exper imen t  {).5 ml ()f a 2o,(', mi toch(mdria l  suspension ( loo mg wet  weight  (,l 
nfi toch(mdria)  in o.-, 5 31 sucrose was pre- inenl)a ted at 3 7  C for 3 ° minu te s  with var ious  concen 
( ra t ions  of r ibonuclease  diss(Hved in o.25 31 sucrose. The acid phospha ta se  a c t i v i t y  was then 
measured.  Fig. i sfiows t h a t  l a t en t  acid phosplaatase  was l ibera ted  progrexsivcly  with increasing 
c o n c e n t r a t i o n  of r ib ( inuc lease .  :\ p l a t e a u  wa s  r e a c h e d  ;it a t )ou t  o. 5 i .o 111g ol  ril){>naclease. "l 'hus, 
in the fol lowing expe r im e n t s  the concen t r a t ion  of r i t)onuclease was ad jus ted  to i lUg per leo m~4 
(wet weight)  of mi tochondr ia .  I t  was observed tha t  upon addi t ion of r i t lomtclease to the mit(~- 
ch(mdria l  suspension,  the pH dr(~pped from 0.8 to 6. 4 and the mitoch(m(lr ia  agg lu t ina t ed .  
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Fig. i. Release  of l a t e n t  acid phos pha t a s e  
a c t i v i t y  of m i tochond r i a  fol lowing 3o 
minu t e s  p r e incuba t ion  a t  3 7  C wi th  
var ious  concen t ra t ions  of r ibonuctease.  
0. 5 ml of a fresh 2o2~ mi tochondr i a l  sus- 
pens ion  in o.25 M sucrose, were t r ea ted  
with var ious  a m o u n t s  of r ibonuclease .  The 
acid phospha t a se  a c t i v i t y  was measured  
in fresh and r ibonuc lease - t rea ted  mito-  
chondria .  The acid phos pha t a s e  a c t i v i t y  
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Fig, -. l~.elease of acid phospha t a se  dur ing  var ious  
per iod of p re - incuba t ion  a t  3 7 : C  wi th  or w i t h o u t  
r ibonuclease,  o. 5 ml of a fresh eo % mi tochondr i a l  
suspension m o.25 M sucrose were p re - t r ea ted  with 
I mg of r ibonuclease.  The percen t  change  was cal- 

cu la ted  as in Fig. t. 

released was expressed as the  pe rcen t  increase above  the  a c t i v i t y  of the  fresh mitoclnondria .  

When  m i t o c h o n d r i a  were p re - t r ea t ed  a t  3 7  C w i t h  r ibonuclease ,  l a t en t  acid p h o s p h a t a s e  
was  released ve ry  r a p i d l y  and a lmos t  en t i re ly  dur ing  the  first  15 minu te s  {Fig. z). The effect of 
p r e - incuba t ion  w i t h o u t  r ibonuclease  was negl igeable  ( luring t h a t  period.  This  lag phase  dur ing  
p re - incuba t ion  was followed by  a h igher  and  r a the r  c o n s t a n t  ra te  of l i t)era(ion of ac t ive  acid 
phospha tase .  I t  is of in te res t  to note  t h a t  t r e a t m e n t  of m i t ochond r i a  wi th  r ibonuc lease  du r ing  
3 ° minutes ,  fol lowing a 6o m inu t e s  per iod of p re - incuba t ion  alone, ra ised the  a c t i v i t y  to a level 
c o m p a r a b l e  to  a con t inuous  p r e - t r e a t m e n t  wi th  r ibonuclease.  

When  the  same t y p e  of e xpe r im e n t s  were conduc ted  wi th  mi tochondr i a  of an i ma l s  fas ted  
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during 24 and 48 hours, the level of latent  enzyme released by  pre- incubat ion wi th  or wi thout  
ribonuclease was 5 ° to 60 % lower than  in fed animals. The same phenomenon  was observed 
wi th  latent  adenosinetr iphosphatase  a. Since fasting is known to decrease the  RNA content  of 
ra t  liver ~, a certain correlation might  be established between the RNA content  of mitochondria  
and the amoun t  of latent  enzymes. This is being investigated further.  

Fig. 3 indicates t ha t  apparent ly  the ribonuclease effect was not  a non-specific protein effect. 
In  fact, p re- t rea tment  of mitochondria  with a lbumin did not  influence the rate  of release of latent  
acid phosphatase .  Fig. 3 shows also tha t  the agglutination of mitochondria  by  addition of copper 
ions (the addition of CuSO 4 sucrose solution at a final concentrat ion of 5.o"1o -41~/ to mito- 
chondrial  suspension lowered the p H  to 6.3 and the mitochondria  agglutinated as with ribonuclease 
or Ca ions n) did not  influence the release of latent enzyme. 
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Fig. 3. Effect of various agents on latent  acid phosphatase  ~ / ? * 
activity of rat  liver mitochondria,  o. 5 ml of a fresh 2o % 
mitochondrial  suspension in 0.25 M sucrose were pre-treated ~ z ~ t , : . ~  
at 37 ° C during various periods of t ime with ribonuclease 
(1 rag), a lbumin (i mg), Cu +2 (5 .o . i o -4M,  final concen- o~ 5C 
tration).  The percent change in activity was calculated as 
in Fig. I. For  the Cu +2 exper iment  actual corrections were 
made for the slight activation of acid phosphatase  activity ~ , i t 

by Cu +2. O~ 15 30 45 60 
Pre-treafment, minutes 

I t  remains  to he proven tha t  the ribonuclease effect on latent  acid phospha tase  is specifically 
due to the splitting of an inactive r ibonucleoenzyme complex or to an unspecific damage caused 
by removal  of ribonucleic acid f rom mitochondria.  I t  is of interest  in this respect t ha t  acid 
phospha tase  of fresh liver m i c ro som es - -w h i ch  is probably  not  present  in latent  form 1, 2 - - i s  not  
affected by ribonuclease TM. 
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Heterogeneity of hypertensin preparations* 
Several investigators have a t t empted  the purification of hyper tens in  1 3. 
The pur i ty  of the various prepara t ions  reported varies widely and many  discrepancies exist 

about  the properties of the final product.  For  instance, KUETHER AND I{ANEY s and BUMPUS 
AND PAGE 7 have purified the hyper tensin  obtained from hog hypertensinogen and hog renin. 
The specific activity of KUETHER AND I-IANEY prepara t ion is 24 t imes greater  than  BUMPUS 
AND PAGE product  bu t  on total  hydrolysis gives one amino acid more (threonine) and no detectable 
N-terminal  residue while BuMPus AND PAGE report  aspartic acid as N-terminal  residue. 

* This investigation was  suppor ted  in par t  by  the American Hear t  Association. 
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