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C o n t i n u o u s  Opt ical  A s s a y  of A c y l p h o s p h a t a s e  
w i t h  B e n z o y l p h o s p h a t e  as  S u b s t r a t e  1 

Acylphospha tase  de t e rmina t i on  has  h i the r to  been 
common ly  carried out  by  colorimetr ic  e s t ima t ion  of 
residual  subs t r a t e  af ter  sui table  incuba t ion  t imes  ~-4: the  
employed  subs t r a t e  has usual ly  been ace ty lphospha te ,  
whose hydrolys is  is followed b y  the  hyd roxy l amine  me th -  
od of LIPMANN and  TUTTLE s. This  r epor t  describes an 
opt ical  me thod  for a cont inuous  assay of acy lphospha tase  
ac t iv i ty  by  using as subs t r a t e  benzoylphospha te .  The 
p repa ra t ion  and proper t ies  of th is  a romat ic  acy lphospha te  
have  been descr ibed elsewhere0. 

Materials  and methods. Acylphospha tase  was p repared  
f rom horse muscle as descr ibed by  GUERRITORE et al. 7: 
the  final p repara t ion  had a specific act ivi ty ,  expressed as 
/~moles of spli t  a c e t y l p h o s p h a t e / m i n / m g  of protein ,  of 
380 at  25 ~ and p H  5.3, w i th  an overall  pur i f ica t ion of 
2300. 

L i th ium benzoy lphospha te  was synthes ized  by  follow- 
ing wi th  sl ight modif icat ions  the  procedure  of LIPMANN 
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Fig. 1. Absorption spectra of benzoylphosphate before and after 
enzymic hydrolysis. The progress of the earboxyl-phosphate bond 
cleavage was checked by the hydroxylamine-ferric chloride test. 
(a) Spectrum before hydrolysis; (b) spectrum after complete hy- 
drolysis; 25~ pH 5.3, 0.5 em cell. Benzoylphosphate concentra- 

tion: 1 mM. 

and  TUTTLE 8 for the  p repa ra t ion  of si lver acy lphospha te s  
and then  conver t ing  the  si lver salt  in to  l i th ium salt  by  
exchange  wi th  LiC1. The final  p repa ra t ion  had  a 98% 
co n t en t  of hydroxy lamine - reac t ive  ca rb o x y l -p h o s p h a t e  
bonds,  and  a benzoic ac id /P  mole rat io of 1 : 1 e. 

Optical  measurements , inc lud ing  the  t e s t  of acylphos-  
pha t a se  act iv i ty ,  were carried out  wi th  a Beck man  D K  1A 
recording spec t ropho tomete r ,  equipped  wi th  a t he rmo-  
regula ted  cell holder.  

Optical properties o/ benzoylphosphate and its use /or 
acylphosphatase assay. The UV-absorp t ion  spec t ra  in the  
region 260-300 n m  of benzoy lphospha te  before and  af ter  
comple te  hydrolys is  by  aey lphospha tase  are shown in 
Figure 1: a clear difference is visible be tween  the  2 
spectra ,  benzoy lphospha te  hav ing  in the  scanned  wave-  
length  range higher  ex t inc t ion  values t h a n  free benzoate .  
The m e a s u r e m e n t  of the  absorp t ion  change  in this  region 
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Fig. 2. Effect of substrate concentration (left side) and pH (right 
side) on the benzoylphosphate splitting by acylphosphatase. Ben- 
zoylphosphate hydrolysis was followed by optical nleasurement under 
the test conditions described in the text. The final preparation of 
purified enzyme was opportunely diluted before addition in the 
spectrophotometer cell. Assay starts with enzyme, 15/zl, 283 nm, 

0.5 cm cell, 25 ~ final volmne 1.5 ml. 
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gives, therefore ,  a sens i t ive  measu re  of t he  h y d r o l y t i c  
r eac t i on :  a t  283 n m  t he  ex t inc t i on  change  is m a x i m u m ,  
a n d  th i s  w a v e l e n g t h  was chosen  for a q u a n t i t a t i v e  opt ica l  
t e s t  of a c y l p h o s p h a t a s e  a c t i v i t y  w i t h  b e n z o y l p h o s p h a t e  
as subs t r a t e .  I t  m u s t  be  po i n t ed  ou t  t h a t  th i s  w a v e l e n g t h  
cor responds  to a s teep  descend ing  zone of t he  a b s o r p t i o n  
cu rve :  a careful  ca l i b r a t i on  of t he  s p e c t r o p h o t o m e t e r  is 
the re fore  needed  in  o rder  to  min imize  errors.  I t  is how-  
ever  r e commended ,  before  s t a r t i ng  a series of measure -  
men t s ,  to  check  d i rec t ly  t he  work ing  cond i t ions  w i t h  
s t a n d a r d  solut ions  of b e n z o y l p h o s p h a t e  a n d  benzoic  acid. 

O p t i m a l  cond i t ions  for t he  t e s t  were i nves t i ga t ed  w i t h  
t he  muscle  e n z y m e  a t  283 n m  and  25~ t he  effects  of 
s u b s t r a t e  c o n c e n t r a t i o n  a n d  p H  u p o n  e n z y m e  a c t i v i t y  
are s h o w n  in F igure  2. On t he  basis  of these  d a t a  t he  t e s t  
compos i t i on  for a s t a n d a r d  assay  of a c y l p h o s p h a t a s e  in a 
' sp l i t  b e a m '  record ing  s p e c t r o p h o t o m e t e r  can  be t he  fol- 
lowing : 

Sample  cell ( l ight  p a t h  0.5 cm) 

200 m M  ace t a t e  buffer ,  p H  5.3 
15 m M  Li b e n z o y l p h o s p h a t e  
E n z y m e  so lu t ion  

W a t e r  to  

V o l u m e  F ina l  
concen-  
t r a t i o n  

ml  m M  

0.750 100 
0.500 5 
0.010 or more  

1.500 

Reference  cell ( l ight  p a t h  0.5 cm) 

200 m M  ace t a t e  buffer ,  p H  5.3 0.750 
15 m M  Li b e n z o y l p h o s p h a t e  0.300 

W a t e r  to  1.500 

100 
3 

The  c h a r t  of a n  a s say  car r ied  ou t  in  th i s  w ay  w i t h  2 
a m o u n t s  of e n z y m e  is shown  in F igure  3: for a r eac t ion  
t ime  of 4 min,  co r re spond ing  to  a hydro lys i s  e x t e n t  of 
7 a n d  14%, t h e r e  is good a g r e e m e n t  w i t h  a p p a r e n t  zero- 
o rder  k ine t ics  a n d  a good p r o p o r t i o n a l i t y  be t w een  the  
a m o u n t  of e n z y m e  a n d  t he  r a t e  of reac t ion .  

Accord ing  to t he  m e a s u r e d  e x t i n c t i o n  change  coeffi- 
c i en t  of 0.630 m M  1 cm-1 (see F igure  1), in t he  above  
t e s t  cond i t ions  t he  / ,moles of s u b s t r a t e  spl i t  per  m i n u t e  
are o b t a i n e d  b y  mu l t i p l y i ng  the  A E / m i n  b y  4.8. 
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Fig. 3. Continuous record of an optical assay of aeylphosphatase 
activity at 25 ~ The assay conditions are indicated in the text. The 
final preparation of purified enzyme was opportunely diluted before 
addition in the spectrophotometer cell: assay starts with enzyme, 
10 and 20/*1, as indicated in the figure. 283 nm, 0.5 cm cell, final 

volume 1.5 ml, chart speed 12.5 mm/min. 

Discussion. B y  the  use of a n  a r o m a t i c  a c y l p h o s p h a t e  
as s u b s t r a t e  t he  we l l -known a d v a n t a g e s  of t he  con t inuous  
opt ica l  t es t s  a re  m a d e  ava i l ab le  for  a c y l p h o s p h a t a s e  
e s t ima t ion .  

The  descr ibed  opt ica l  t e s t  has  s h o w n  itself  accura te ,  
s imple  and  r a p i d :  i t  is re l iable  even  w i t h  crude  t i ssue  
ex t rac t s ,  p r o v i d e d  t h a t  n o t  too s t rong  a n  in te r fe rence  is 
caused  b y  t h e  presence  of mate r ia l s ,  like p ro te ins  or 
phenols ,  a b s o r b i n g  a r o u n d  280 n m  9. 

Riassunto. Viene  desc r i t to  u n  m e t o d o  ot t ico  c o n t i n u o  
pe r  la d e t e r m i n a z i o n e  del l 'aci l fosfatasi ,  u sando  come sub-  
s t r a to  il benzoi l fosfa to  di litio. I1 m e t o d o  si b a s a  sul la  
d i f ferenza  di es t inz ione  t r a  benzoi l fosfa to  e benzoa to .  

G. RAMPONI, C. TREVES, 
a n d  A. GUERRITORE 

Istituto di Chimica biologica dell' Universith di Firenze 
(Italy), April 20, 1966. 

9 We are indebted to Mr. G. CAMICI for his skilful technical assistance. 

The Activities of Citrate Cleavage Enzyme, 
Acetyl-CoA Synthetase and Lipoprotein Lipase 
in White and Brown Adipose Tissue and the 

Liver of the Rat during Development 

The  a c t i v i t y  of c i t ra te  c leavage  e n z y m e  (E.C. 4.1.3.6), 
a n d  to  a lesser e x t e n t  also t h a t  of ace ty l -CoA s y n t h e t a s e  
(E.C. 6.2.1.1), cor re la tes  well  w i t h  t he  n u t r i t i o n a l  s t a t e  of 
t he  a n i m a l  and  ava i l ab le  ev idence  suggests  t h a t  pa r t i cu -  
l a r ly  t h e  fo rmer  pa r t i c ipa t e s  in  f a t t y  acid (FA) syn thes i s  1. 

I n  suckl ing  r a t s  F A  syn thes i s  ill t h e  l iver  is l o w m  and  
ind i r ec t  ev idence  ind ica tes  t h a t  t he  same  appl ies  to  adi-  
pose t i ssue  4, wh ich  shows low a c t i v i t y  of h o r m o n e  sensi- 
t i ve  lipase, t h o u g h t  to  be  respons ib le  for  F A  mobi l iza t ion .  
I t  h a s  been  sugges ted  t h a t  t he  h igh  fa t  d ie t  (milk) con-  
s u m e d  b y  i n f a n t  r a t s  m a y  be  respons ib le  for  m a n y  of these  
m e t a b o l i c  condi t ions  5. I f  t h a t  is t rue  t h e n  one would  ex- 
pec t  low ac t iv i t i es  of c i t r a t e  c leavage  e n z y m e  and  ace ty l -  

CoA s y n t h e t a s e  a n d  h igh  a c t i v i t y  of l ipopro te in  lipase, a t  
leas t  in  adipose  tissue, since th i s  l a t t e r  enzyme  is said  to  
be ac t ive  in t h e  t r ans f e r  of l ipids in to  adipose  t issue 5. 

C i t ra te  c leavage  e n z y m e  a n d  ace ty l -CoA s y n t h e t a s e  
ac t iv i t i es  were assayed in  h igh-speed  s u p e r n a t a n t s  
(57,000 g, M S E  centr i fuge)  of l iver  and  wh i t e  and  b rown  

1 M. S. KORNACKER and J. M. LOWENSTEIN, Biochem. J. 94, 209 
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