
BIOCHIMICA ET B I O P H Y S I C A  ACTA 

BBA (}(}I{)4 

K I N IETICS O1" PURI  I : IEI )  CATE{~H{)I. O - M E T H Y I . T R A N S F F . R A S E  

4{}{) 

l . l . ( ) l ' ( } l . l )  I.1.{}1t1: AND K I . A I ' S - I ' I " T I : R  S{ 'H \V . \ I$1"  

l'hyswlogzsch-Chcm~schcs lnstitut d,'r &'nlvt'*stldit, 7-I Tiitnng~n (Germany) 

( Received J u l y  7 t h .  I97O ) 

.qlIMMARY 

An approximately  3oo-fi}ld purification of catechol O-methvltransferase (E(" 
2.i .I .0) from rat liver is described. The final product shows a single band in disc gel 
electrophoresis. The pH function of the reaction rate exhibits two optima. The Kin- 
values are 4" I°-4 and 3.2" Io -" 3I for epinephrine and adenosyhnethionine,  respect- 
ivelv. Since the Kin-values are independent of the concentrat ion of the cosubstrate, a 
bi bi random mechanism is suggested. 

I N T R O I ) U C T I t ) N  

Although numerous investigations on tile physioh}gical role ofcatechol  O-methvl- 
transferase (S-adenosylmethionine:{'atechol O-methyltransferase, EC 2.I.1.0} have 
been published during the last few years ~, the kinetic data  of the enzyme reported in 
the literature are exceedingly varied. The Kin-values for et)inephrine, for instance, 
vary  between 7" IO 5 .XI (ref. 2) and o.9" Io a .Xl (ref. 3), those for adenosvlmethionine 
cover the range between 6 - i o  ~ ,Xl (ref. 4) and about 4" io-4 .M (ref. 5). In addition, 
.McCA.xtAX 4 found an almost complete substrate inhibition at 4" I° -~  :Xl adenosyl- 
methionine, whereas Vmax/2 may be calculated at this substrate concentration from 
the data  of AsslCOT AXl} 13OHUOX ~. Similar uncertainties exist aEout the pH opti- 
mum",< 7 and the Mg e" requirement ",s,u of catechol O - m e t h v l t r a n s f e r a s e .  In order t,, 
understand these discrepancies, the following points have to be considered: (I) the 
instability of the substrates;  (2) the nletal-chelating capaci ty  of the incubation 
medium; (3) the instability of  the enzyme itself; (4) a possible heterogenity of catechol 
O_methyltransferasel0 P2 and (5) a l}ossible influence of the concentration of one 
substrate on the Kin-value for the second substrate or Pitt' ¢'crsa. Indet)endently 
~CIIXVABE 11 a n d  AsSICOT AND BOlItTON ? recently found that  dithiothreitol and mer- 
captoethanol  can prevent the rapid loss of act ivi ty of purified catechol O-nlethvl- 
transferase and, at high concentrations, may  even partially reactivate the fully 
inactivated enzyme. Bv use of these reagents, highly purified eatechol O-nlethvl- 
transferase is avai lableUL In addition, these preparations are stable enough to allow 
a detailed s tud )  of the kinetic behaviour of the imrified enzyme. 
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.MA'I'ERIAI.S AND METHO1)S 

.~-adenosvl~Me-'~H methionine with a specific activity of 5oo mC/nmaole was 
purchased from l{adi(whemical Centre Amershanl and purified before use, a('c(w(ling 
t,, the method of ,%ttAPIR() AND EHNINGER la. Ill  most cases, it was diluted with (also 
purified) unlabeh,d S-aden(~svlmethionine hydrogensulfate flom Boehringer (Mann- 
heim) to a specilic activity of Io mC/mmole. L-Et~inephrine-I>bitartrate was (~btaine(l 
fi(m~ Hoechst, N-Tris(hydr(~xymethyl)-methyl-2-amin(~ethane sulfonie acid (TF.S) 
from Serva (t4eidelberg), Sephadex (;-25 coarse, (;-5 o line and DF-AE-.qel)hadex A-5() 
from Pharnmcia (Upsala). Hydroxy'apatite was pret)ared according t(, the meth()d ,ff 
"l'Is~<l.I usrL All other coml)(mnds were reagent grade products of Merck (l)armstadt). 

l'rcpayatiou of catcchol O-metl~vltransfcrase from rat liver 
The first two steps of the purificati(m proce.dure t)recit)itation at pH 5 and 

fracti(mation by (NH4) , ,S ( )  ~- were performed as described by AXFI.RO1) ~;. The active 
material was then passed through a Sephadex (i-5o fine. column (length x8o tin; 
diameter 4 cm; o.oo 3 M potassium phosphate buffer (pH 7.o)). The most active 
fracti(ms of the eluate were applied to a hydroxyapatite column (length 8.o cm; 
diameter I. 5 era) which was equilibrated with o.o03 M potassiuin phosphate buffer 
(pH 7.o). A tirst peak of activity was eluted at 0.0o 5 o.oi M, whereas a second, weaker 
pe;tk was fimnd at o.o25-o.o3 M potassium t)hosphate. Only the first peak was tmrified 
further by I)EA E-Sel)hadex chronaatography. "fhe elution from the l)IgAE-get~hadex 
was perfiwmed by o.o35 M p(~tassium t)hosphate buffer (pH 7.o). All steps were carried 
out at 4 in the presence of().I o.5'!{~ mercaptoethanol in order to prevent autoxidation 
of essential Sit-groups of the enzyme. 

The protein content of the samples was determined according to the method (ff 
LowRY ctal. ~s. Mercaptoethanol had to be extracted with ether prior to protein de- 
termination. Since the protein tends to precipitate during this pr(wedure, it was 
redissolved by addition of Triton X-Ioo. The protein concentration was read from a 
calibration curve obtained with human serum alt)umin which was subje(:ted t(, the 
same procedure as the sample of the enzyme l)reparation. The purified enzyme was 
run in an anah'tical disc electr~@mresis. The apparatus according to .MAI'RI".R 1~;, fr(ml 
l)esaga:lteidelberg, and the gel system No. 6 (amount of cross-linker 7.5°'.) according 
t(~ MAI,RF.R 16 Yeas used. The gel was stained by z "0 ami(l(~ black io l{ in 7"£, acetic acid 
and 3o";, methan()l ~'. 

.-1 ssav procedures 
l)eterminati(m of catechol O-methyltransferase activity was perfl)rmed es- 

sentia]h according to AXI~LRO]¢L The samples (too- z5o fd) contained the following 
reagents: 0.2 M potassium phosphate buffer (pt] 7.3); Io mM Mg(iL; z mM L-epi- 
nephrine-I>bitartrate and o.2 5 mM S-adenosv]Mc-'~H n~ethi(mine with a specific 
activity of 1:o m(';'nml(~le. S-aden(~s3"l[3lc-aH]nw.thi(mine, which was purchased in 
sulfilric acid solution, had to be brought to ])H ()by additi(m (ff freslfly prel)ared Ba('()a 
immediately befl~re use. Since N-aden(~svhnethi(mine is unstable under these ('(mditions 
an(t since the dcgradat ion products of N-adenosyl -Me-all ]met hi(mine pr(~du('e increased 
l)lank values in the determinati(m of [SHi!metanephrine, controls were carried out if 
the. time span of the series of experiments endangered valktity. The incubation temper- 

II~+,ch~m. I~i,phys..-Irta, 2-o (iq7(~) t(~()-. 1.7(~ 
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ature  was 37 °. The enzyme ac t iv i ty  (U) is given in #moles  metanephr ine  bui l t  per  min. 
The kinet ic  exper iments  were per formed with the purified enzyme.  An incu- 

ba t ion  t ime was chosen during which no more than  IO% of  the less-concent ra ted  
subs t r a t e  was consumed in order  to avoid  product  inhibi t ion ~a or nonl inear i ty  of the 
t ime- reac t ion  curves.  In order  to dissolve the enzyme in the incubat ion buffer, the 
samples  were ch romatographed  at  4 ° on a column filled with Sephadex G-2 5 coarse ,  

which was equi l ib ra ted  with the desired buffer system. The deta i led condi t ions of the 
respect ive  incubat ions  are given under  RESULTS AND DISCUSSION 

R F S U I . ' I ' S  A N D  D I S C U S S I O N  

As is shown in Table  I, catechol  O-methvl t ransferase  can be prepared  by  the 
descr ibed procedure  with re la t ive ly  high yield and specific ac t iv i ty .  Only' recently,  
Ass lcoT At<I) BOHt:OX 7 achieved a p repara t ion  exhib i t ing  about  3o% higher specific 

"FABI.E 1 

PIJRIFICATION OF PI ;RIFIED CATECHOL O-METHYLTRANSFI' . 'RASE 

Fraction Units/rag Protein l'ur(fication Yield 
No. pr,,h'in (rag) (%) 

I 78 ooo × g supernatant 0.00245 7200 t (tOO) 
2 Precipitation at pH 5 

3 (NH4)2SO ~ fractionation 
(30-50%) 

Chromatography on Sephadex 
(;-5 o fine o.I 71 63 7 ° 6o. 5 

Apatite chromatography o.34S t5.2 i42 30.o 
I) F.A E-Sephadex 
chromatography o.73 4.0 208 I6. 5 

act iv i ty .  However ,  ASSI(ZOT AND BOH('ON 7 measured tile ac t iv i ty  of their  final prepa-  
ra t ion af ter  an ac t iva t ion  procedure with d i th io thre i to l ,  whereas the act iv i t ies  given 
in Table  I are de te rmined  wi thout  previous reac t iva t ion .  Thus,  the specific ac t iv i t ies  
of the  enzyme prepared  by  the me thod  descr ibed in the  present  paper  is p robab ly  
not  s ignif icant ly lower than  the one reached by  ASS(COT AND BOHUON 7. 

The progress in isolat ing catechol  O-methyl t ransferase ,  which is known to be 
ex t r eme ly  uns table  in a pa r t i a l ly  purified state2,7,~°, n, is due to the use of SH- 
compounds  (luring the prepara t ion .  In agreement  with A.~SI(?OT AND BOItt'ON 7, we 
found tha t  d i th io th re i to l  is the most sui table  of the common SH-compounds  to avoid  
ox ida t ive  inac t iva t ion  of catechol  O-methyl t ransferase .  GSH even at  high concen- 
t ra t ions ,  GSH combined with sulfitc, human a lbumin  or l iver homogenate  super-  
na t an t  had no significant p ro tec t ive  effect in our exper iments .  Mercaptoethanol ,  
however,  can subs t i tu te  for d i th io thre i to l  in pro tec t ing  as well as in par t i a l ly  r eac t iva t -  
ing the enzyme.  A slow but  s t eady  loss of ac t iv i ty ,  however,  is observed ewm in the 
presence of these SH-compounds ,  so tha t  it  is not  likeh" tha t  the. specific ac t iv i ty  of 

lliochim, lHophys. Acta. "2.20 (197 o) 460-470 
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a b c 

I"iR. I. [)isc ~,h,clrcq~h(~r~,si> ~1" catcch{~l ( ) . m t , t h v l l r a n s f e r a s c .  T h e  a r row indica t ( ' -  t h e  bcRinn ing  
~1" tht, s t ' p a r a t i n a  g~ ' l . . \ ,  ]"rac~.ion No.- t  (scc :[ 'able l). i -o / t~ ,  p ro t e in :  ]{, l : r ac t ion  No. 5 (St 't '  
"l'al~h. [), ~)Olt:~ , pr~,tein:  (', l"racticm .N~. I, ( .~uc'[ 'ahh'  I~. l,{~/¢~ pr in t ' in .  

{)Ul" ~.tllZ\'ll]~.~ p r e p a r a t i o n  i¢t,l)lUS(qltF, the \ ' i l]ll( ~ ()f {]1(' n a t i v e  iq lZ \ ' l ] l e  ill 7'I{I(), ~ '~ (~r -  

theh'ss, disc eh'ctr~q~hort'tic >lucli~ts ()f tim enz \me  did n~t reveal any sign ()1 impurity 
after l)F.:\F.-Sephadux chr~mmt~graphy (set' Fig. z). ()nlv at f a i n t h  stained tail behind 
the single band is always obst'r\'ed, indicating that denaturati~m ~wcurs during electro- 
ph~resis, since this phen~mwn,m is not seen with stable proteins in the gel s \ s h ' m  
u s e d .  

It should lw Ix'tinted out that  the electrophorctiu homogeneity of our preparation 
impliu., that  it is ll~lt rclircscntati\~' of the whoh, cattwh~l O-meth\ltransfer'ase activil \ 
()[" t i l l '  l 'itt liver, l ,~ect ' l l t ]3 ,  .'~Nl{l.l¢.()l) AND VI,;SI'I.I. 1", a l l d  .-'kNI)EI{S()N ANI) I ) ' I ( )RI~t  1° 

found different fractions with catech,~l O-meth\l transl\ ' rast '  act ivi ty in starch gel and 
t~olyacrylamide ehwtrophoretic studies, respectively, and two active fractions of 
catech~l O-methvltransfurasc could I)e St'l~arated by l)EAE-celluh~se chromato- 
/.Iraphy:. Thus, the ~wcl.lrrence ~4" is~,enz\mes ~r at least difl\'rent functional stales ~Jl 
catechol O-nwth\ ' l transferase in rat liver homogcnatu supernatant  must I)e c,,n- 
sidereal. In ,mr preparati~m a huterogeneity ~1 catech,~l O-m¢,th\'ltransferase was t¢mnd 
during tim chr~mmt¢~graphy ~m hydr,~xyatmtite. :\ rclwesentati \e elution diagram is 
d ~ w n  in Fig. z. :\s alread\" menli~med, only the major fraction, i.e. tim first peak of 
activity,  was puritied further so that  the kinutic data  reported below are at t r ibutable 
~ m h  to this fraclion of catvch~,l O-methvltranstk'rasc. This restriction seems inaportant 
b e c a u s e  ..\XI{I.R{)I) AND VI.'>zEI.I. 1:~ provided evidcm'e that the catechol O - m e t h \ l -  

Ir:.ulst~q-ase isocnzvnles llI;t\ exhibit signiticant kinetic differences. 

1)cpcmh'm-v o J c,lh'ch~,l-O-nt,'lkvl tran.~fcrasc activity on pl l  
Since recent studies on the pH dependency ~4 catech~l O-nmth\'ltr',m~,fer.~sv 

autivitv revealed that  the pH ~q~timum strongly varies with the lmffer system a, we 
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l:i~. 2. l l e t e r o g c n c i t y  of  r a t  l i ve r  c a t e c h o l  ( ) - m e t h v l t r a n s f c r a s c .  l ' ] lut ion d i a g r a m  of  an  h v , l r o x v -  
a p a t i t v  C¢)]Ulll l l .  'i , c a t c c h ( ) l  ( ) - i i i c t h v l l r d l l f f c r a s c  a c t i v i t y  i l l  C t ) l l l l t S / l I ! i l l  ( 5 O H [  UIlZVIII( '  
s o l u t i o n ;  i n c u b a t i o n  t ime .  l 3 ra in) ;  - '  " , p r o t e i n  c o n t e n t  in l ug /n i l :  i ~ . p h o s p h a t e  con- 
c e n t r a t i o n  of  t he  e lua t t '  (.Mi. 

Fig. 3. R e a c t i o n  r a t e  of  c a t e c h o l  O - m e t h x ' l t r a n s f e r a s e  as  a fu l l c t ion  171 pl  1. The  c o n d i t i o n s  of  in- 
c u l ) a t i o n  were  as  fo l lows:  c a t c c h o l  O-nwthv1  t r a n s f i ' r a s v  a c t i v i t y ,  e .  1o I [ ' / S i t l l l p h ' :  speci f ic  
a c t i v i t y ,  o.73 l ' / m g  p r o t e i n ;  ep ine l )h r inc ,  - m S l ;  S - a d e n o s y l i 3 1 c - : q l ] m v t h i o l m l C ,  o.2 raM, to  m( ' ;  
m n l o l c ;  Mu a~. - m S l :  " - I  , "I'I'~S.~Na()t{ lmf lcr ,  o.o25 M: , s a r k o s i n c / N a t ) l l  buffer ,  
o .025 .M. 7~lcan va l t l cs  of c;icll tx~t) d v t c r m i n a t i o n s  arc  Rivcll .  "l'h~' s t a n d a r d  d e v i a t i o n  ; u n t m n t s  t~ 
a b o u t  -t7 COllllt . :-; . ' l l l i lh 

re inves t iga ted  the influence of the t)l[ on the react ion ra te  ~lf the enzyme. As can be 
seen from Table  If ,  we could reproduce the. pH op t imum ~lf 7.8 in phostqmte buffer. 
A near ly  identical  pH op t imum (7.6, see Fig. 3) is seen with TES buffer (pK 7.t4 at  
37: (ref. 19)) which has no magnes ium-comlqexing  ac t iv i tv~ t  However,  the react ion 
ra te  of catechol O-methyl t ransferase ,  having passed a min imum at about  pH 8. 5, 
rises again.  In sarkosim, lmffer (pK 9-03 at  3 7 )  at about  pH 8.5, the react ion ra te  ,if 
catet 'hol O-methvl t ransferase  app rox ima te s  the values found in "I'ES buflk, r and 
shows an op t imunl  near p l t  %7. The stcet ) decline of the ac t iv i ty  at higher pH values 
is due to the inac t iva t i lm of the enzyme under  these condit ions,  as could be shown 
by pre incubat ion  of a sample at  pH to.6 and successive de te rmina t ion  of ac t iv i ty  at 
pH 0.7. The p i t  dependency  found by NII , :Ol ) IJ I 'VI("  ctal.'-' in "Dis buffer seems not to 
be entireh" difR'rent from the present  results in tha t  it exhibi ts  a shoulder  at  about  
t )FI 7.5 8.o, where a flat op t inmm is seen in phospha t& .'~,r,:' or ] 'ES  buffer sxstems.  

"I'A l~l.I" I I 

1>1 [ OPTIMA OF (' ,-\TECII(II. ( ) -METH\ ' I .TRANSI : I%RASE 

pH optimum thc[/?r syst,'m 16'/. 

7.5-S.2 l ' h o s p h a t c  (0.0 5 M) 6 
7.') l ' h o s p h a t e  (o.oI M} - 
i l l  Tr i s  (o.ol  51) 2 

xo.o ( ; lycinc.  (o.ol  51) _, 
7.8 l ) h o s p h a t e  (o.x M~ ~) 
S.z S. 5 (7d).-8.9) P h o s p h a t e  (o.o 7 5IJ 7 
7.8 l ' h o s p h a t e  (o._, .M) T h i s  i n v e s t i g a t i o n  
7.6 TI':S (u.oz M) Th i s  i n v e s t i g a t i o n  
9.7 or  a l )ove  S a r k o s i n c  (o.o2 51) Th i s  i n v e s t i g a t i o n  

Hwckim. tJi~ pky,  ..Ida, -.,{} (i,97 o) 46{) 476 
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T h u s ,  t h e  pH func t i (m  of  c a t e c h o l  O - m e t h \ . ' l t r a n s f e r a s e  a p p a r e n t l y  shows  two  peaks .  

l : . r  c i t ed  r ea sons  we &, no t  t h i n k  t h a t  th is  p h e n o m e n o n  can  be e x p l a i n u d  by  an  

h e t e r o g e n e i t y  of  t he  i n v e s t i g a t e d  s a m p l e  of  e n z y m e .  I t  nlaV be t e n t a t i v t ' h "  asstlll'led 

t h a t  t h e  first  o p t i m u m  is a t t r i b u t a b l e  to  t he  i n t r i n s i c  p ro t )c r t i e s  of  t h e  e n z y m e ,  w h e r e a s  

t h e  s e c o n d  rise in r e a c t i o n  r a t e  m a y  be  due  to an i nc r ea sed  supl>ly of  mot( ,  r eac t ive  

an ion i c  species  of  s u b s t r a t e  to  t h e  a c t i v e  s i t e  of  t he  e n z \ m e .  In t he  pI I  n m g e  7 i ~ a 

c(m~plex mixture of d i s s o c i a t i o n  p r o d u c t s  of  t q ) i neph r ine  are  p r e s e n t  e°, a n d  it is 

di f f icul t  to  p r ed i c t  w h i c h  species  is t he  a c t u a l  s u b s t r a t e  for  c a t e c h o l  O - m e t h y l t r a n s f l . r -  

ase. In  a d d i t i o n ,  it has  been  d i scussed  t h a t  not e l ) i n e p h r i n e  i t se l f  trot i t s  n l a g n c s i u l n  

c o m p l e x ,  w h o s e  phys i ca l  p r o p e r t i e s  are  n o t  e x a c t h '  k n o w n  as ye t ,  is b o u n d  t,, t h e  

e n z x m e l , <  ". T h i s  lack of  i n f o r m a t i o n  a n d  t h e  m e n t i o n e d  i n s t a b i l i t y  of  c a t e c h o l  O- 

m e t h y l t r a n s f e r a s e  a t  h igh  p I l  r e n d e r s  i t  d i f f icul t  to give  a c o n c l u s i v e  i n t e r p r e t a t i o n  

of  t h e  p H  f u n c t i o n .  

K im'tic consta~zts o]" cah'chol-O-mcthyl tran,g'crasc 
As a l r e a d y  m e n t i o n e d ,  q u i t e  a ser ies  of  r e a sons  n l a v  |)e r e s p o n s i b l e  for tl~u 

d e v i a t i o n s  of  t h e  k i n e t i c  d a t a  of  c a t e e h o l  O - m e t h y l t r a n s f l : r a s e  r e p o r t e d  in t he  l i ter-  

a t u r e " : t  W e  are  i n a i n h  i n t e r e s t e d  in t h e  q u e s t i o n  of  w h e t h e r  t h e  c o n t r a d i c t o r \  

r e s u l t s  a re  c o n d i t i o n e d  b y  t h e  protw, r t i e s  of  t he  e n z \ ' m e  i tself ,  e.g. b\" an  o r d e r e d  

r e a c t i o n  n l e c h a n i s n l  "q. T h e r e f o r e ,  t h e  d e t e r m i n a t i o n  of  t h e / ( m - v a l u e s  was  p e r f o r m e d  

a t  d i f f e r en t  c o n c e n t r a t i o n s  of  c o s u b s t r a t e .  T h e  resu l t s ,  howeve r ,  i n d i c a t e  (Figs.  4 

a n d  5) t h a t  t h e / < m - v a l u e s  ti)r b o t h  s u b s t r a l e s  a re  i n d e p e n d e n t  of  the. c o n c e n t r a t i o n  

of  t h e  r e s p e c t i v e  c o s u b s t r a t e .  T h a t  m e a l >  t h a t  t h e  Krn -va lues  equa l  t h e  d i s s o c i a t i o n  

c o n s t a n t s  of  t h e  e n z y m e  s u b s t r a t e  c o m p l e x e s  a n d  t h a t  t he  d i s s o c i a t i o n  c o n s t a n t s  arc  

m)t  i n f luenced  by  the  b i n d i n g  of  c o s u b s t r a t e  to  t h e  e n z y m e .  I ' s i n g  t he  n o m e n c l a t u r e  

, /  "2// 
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Fig..t. l)t.termination ,,f the h',,-v;duc ofcatechol  O-methyltransfcrasc for epilmphrinc. "lhc cx- 
pcrinwnts were pcrfornwd in o.o 4 31 "I'I-S huller (pH 7-3) in the prcscnccof  2.1o s .M .Mg 2 at 37 • 
.Mean values of each 3 dcterminatiolxs a r c  g i x c i l ,  i " ', COIICII. S-adcnosyhlaethioninc hydro;4cn- 
sulphah,:  o.50.xo -6.M; ~.;- i._, conch, of S-adcnosylmcthionine hydrogensulfatc: 1 .25.1o6 5I; 
< -- , conch, of S-adenosvlmcthioninc hydrogeimulfatc: 3.18.IO-e M; " , / - :  ", conch, of .'4- 
advm~syhnethioninc hydrogcnsulfate: 13. 4 - 1o -~ M. 7.%'i is given m mM epinephrine, i' in IO --la moh,s 
l l l t ' t ; incphr i l l c  pe r  lllill .  

I:iz. 5. l )cterminathm of the A',.-vahlc of catcchol O-mcthyltransferasc for adcnosyhncthioninc.  
The values arc calculated from the experhllents shown in Fi~. 4. ( - ., COliCi1. of t~j)incphrillc: 
o..5. l t) ¢ .M; 7] - - ,  concll, of epinephrine: i .o. io -~ M; / -. ()., conch, of epinephrine: 2.o. 
IC t . ~ | ;  , ," "~-.'. COIICII. (1|" epinephrine: Jo.o. Io -t M. [El is ~ivcn in ,uM .s'.adeno~\-lmethioninc 
hydrog( . l~st l l fa tc .  ,p ill IO "''12 nlolcb m c t a n e p h r i n e  pe r  mil l .  

thochim, tCwphys..'Ida, 22o (I97 ° ) 4 ~ ) - 4 7 6  
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of ('I.I~.LAXD 2/, the type  of react ion of catechol  0 -me thy l t r ans fe ra se  mav  be classified 
as a bi bi r andom mechanism,  hi  this  connection it may  be ment ioned tha t  recent ly  
s imilar  kinet ic  proper t ies  have been demons t r a t ed  fi~r pheny le thano lamine -N-me thy l  
t ransferase by  CONNET AND KIRSHNER 22. 

The Kin-value for epinephr ine  of 4" IO ,i 3I is in reasonable  agreement  with the 
results  of NIKODUEVlC ct al." ( 2 . 6 ' I o  't .M at pH 7.8) and AXELI~OD A.XD \:I.:Si.:LL 1-~ 
(2 " IO- 4 3I at  pH 7.9 for one of the two isozymes of ra t  liver). The comparabh.  ~ low 
devia t ion  of our value may  be due to the low pH at which the de te rmina t ions  were 
performed,  since NIKOI)IJEVlC '~ repor ted  an even smaller  Kin-value (7.2" IO -5 .M) in 
Tris  buffer (pH 9.1). Considering the present  and cited ",12 results,  it nlav be suggested 
tha t  the pH of the incubat ion  medium has an intluence on the format ion of  the e n z y m e -  
magnes ium-ep inephr ine  complex.  This quest ion will be the subject  of a fur ther  
inves t igat ion.  

The dependency  of the react ion ra te  on the S-adenosy lmeth ion ine  concentra t ion 
shown in Fig. 5 s t rongly  differs from the values presented by  AssICOT AND ]~,OHUON 5 
~tnd McCAMAN 4. From the d a t a  shown in Fig. 5 a I(m of S-adenosy lmeth ion ine  of 
3.2 • io  6 .M may  be calculated,  which is apprec iab ly  lower than the values repor ted  
so far~, 5. In addi t ion,  a significant subs t ra te  inhibi t ion by  S-adenosyhnethi~mine 
hydrogensul fa te  could not  be seen up to a concentra t ion  of 4 ' Io  a M. 

As to the biological aspects  of these da t a  we may  s ta te  tha t  ra t  l iver catechol  
0 -me thy l t r ans fe ra se  a lways  opera tes  at subs t ra te  sa tura t ion  with regard to 5-adenosyl-  
mcthionine  (about  26/~g/g of liver tissueea). However,  epinephri l le  will be metabol ized  
at  a pseudo-f i rs t -order  react ion rate,  since subs t ra te  sa tu ra t ion  of the enzyme by 
epinephr ine  will not  be reached,  even under  ex t reme condi t ions in vivo (mean epi- 
nephrine concent ra t ion  of ra t  l iver tissue : 22 - IO-" g ,g  (ref. 24) ). Due  to its kinetic 
propert ies ,  catechol 0 -methy l t rans fe rase ,  there.flirt', seems well sui ted to regulate  the 
level of epinephr ine  under  physiological  condit ions.  
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