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s ingle-s t randed  D N A  indicates  much  weaker  b ind ing  of 
h is tones  by  the  p h o s p h a t e  groups of RNA.  The exis tence  
of h i s t o n e - R N A  complexes  in cell nuclei is still uncer ta in  ; 
the  in v i t ro  dissociat ion of these  complexes  by  low ionic 
s t r eng th  (0 .15M NaC1 and higher) and  by  DNA suggests  
t h a t  such complexes  based on e lect ros ta t ic  bonding,  m a y  

wird die H e m m u n g  der  R N S - S y n t h e s e  in vi t ro  mi t  
His ton,  die unabh/ ingig yon der  Gegenwar t  der R N S  im 
Reak t ionsgemisch  ist, erkl/irt. 
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not  exis t  under  in vivo condit ions.  In  addi t ion,  the  failure The University of Texas at Houston, 
of R N A  to p r even t  t he  h is tone  inhib i t ion  of the  in v i t ro  M . D .  Anderson Hospital and Tumor Institute, 
synthes is  of R N A  is p robab ly  due to  the  dissociat ion of Department of Biochemistry, 
h i s t o n e - R N A  complexes  by  the  t emp la t e  DNA ~. Houston (Texas 77025, USA), 21 21Jay 1969. 

Zusammen/assung. Eine  B e s t i m m u n g s m e t h o d e  fiir die 
In t e r ak t i on  zwischen His ton  und Nukleins~uren (RNS 
oder  DNA) wurde  beschr ieben.  Beide Nukleins~uren kom- 
plexieren mi t  His ton  ; 1RNS-Histonkomplexe sind 
schwach  und  dissozieren in Gegenwar t  yon DNS.  D a m i t  
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3 - M e t h o x y t y r a m i n e ,  a Catecholamine  Catabol i te  

In  1958 AXELROD, StgNOH and  WITKOP 2 could demon-  
s t ra te  by  p a p e r c h r o m a t o g r a p h y  t h a t  ra t s  given i.p. in- 
jec t ions  of dopamine  excre te  3 - m e t h o x y t y r a m i n e  in the  
urine. This observa t ion  suggested t h a t  dopamine  can 
serve as subs t r a t e  for the  ca techo lamine-O-methy l t r ans -  
ferase no t  only  in v i t ro  as shown previously  by  AXELROD 3, 
b u t  also in vivo. Since subsequent ly  3 - m e t h o x y t y r a m i n e  
was found by  f luor imetr ic  me thods  to be p resen t  in b ra in  
honmgena tes  of var ious  m a m m a l s  4-n, no doub t  remained  
t h a t  p a r t  of the  dopamine  formed in the  organism is O- 
m e t h y l a t e d  under  physiological  condit ions.  

In  view of the  fact  t h a t  the  m e t h o x y d e r i v a t i v e s  of nor-  
ep inephr ine  and  epinephr ine ,  i.e. n o r m e t a n e p h r i n e  and 
me tanephr ine ,  are a lways excre ted  in cer ta in  a m o u n t s  in 
the  urine of normal  individuals ,  we wondered  whe the r  th is  
was no t  t rue  also for 3 -me thoxy ty ramine ,  which,  up to  
now, was rarely assessed and  no t  a lways found in the  
urine 7 n.  Assuming  t h a t  ch roma tograph ic  t echn iques  
m i g h t  no t  be sensi t ive enough and t h a t  the  procedure  of 
CARLSSON and  WALDECK 13 for the  de t e rmina t i on  of 3- 
m e t h o x y t y r a m i n e  in t issue homogena te s  was inappro-  
pr ia te  for our  purposes ,  we developed a f luor imetr ic  
m e t h o d  12 for q u a n t i t a t i v e  measu remen t s  of 3-methoxy-  
t y r a m i n e  in urine and used th is  procedure  for the  es t ima-  
t ion  of 3 - m e t h o x y t y r a m i n e  excret ion in hea l thy  individ-  
uals. 

Materials and method. To 20 ml of a 24 h urine spec imen 
1 ml of 0.2 M E D T A  (ethylene d iamine  t e t r aace t a t e  �9 2H20 ) 
solution, 0.25 ml of a 2% ascorbic acid solut ion and 1 ml  
of 0 .13I  p h o s p h a t e  buffer  p H  6.5 (S6rensen) are added.  
Af te r  t i t r a t ion  to p H  6.5 the  urine is passed at  25~ 
th rough  a t he rm os t a t i z ed  column wi th  an inner  d i ame te r  
of 4 m m  conta in ing  Dowex AG 50W • 8, 200-400 mesh,  in 
Na "-form, up to a he igh t  of 35 ram. This co lumn adsorbs  the  
ca techolamines  and  the i r  me thoxyde r iva t i ve s  and,  a f te r  
r ins ing wi th  a mix tu re  consis t ing of 10 ml  of p h o s p h a t e  
buffer,  1 ml  of ascorbic acid solut ion and  40 ml water ,  
norep inephr ine  and  ep inephr ine  can be eluted wi th  7 ml  
1 N HC1 (flow-rate 7-9 drops/min) .  If  t he rea f t e r  25 ml  of 
5 N HC1 are used for elut ion at  the  same flow-rate,  a frac- 
t ion conta in ing  dopamine  and  3 - m e t h o x y t y r a m i n e  is 
obta ined.  To 5 ml  of th is  f rac t ion 3 ml  of 0.521/1 c i t ra te-  
boric acid buffer  p H  6.5 and 3 ml  of 10N N a O H  are 
added.  By hea t ing  th is  alkaline solut ion to 50 ~ dur ing  
20 rain dopamine  b u t  no t  3 - m e t h o x y t y r a m i n e  will be 

regularly  present  in H u m a n  Urine 1 

des t royed  quan t i t a t ive ly .  The same is t hen  ad jus ted  to  
p H  6.5 w i th  HC1 (-- solut ion for oxidat ion) .  3 ml f rom this  
solut ion are t h e n  oxidized according to the  scheme given 
in Table I, the  3 - m e t h o x y t y r a m i n e  being conver ted  there-  
by  into a f luorescent  indole. A n o t h e r  sample  of the  afore- 
men t ioned  solut ion for ox ida t ion  is used as b lank  and  
processed as shown in Table  I. 

If the  in t ens i ty  of f luorescence is de te rmined  as de- 
scribed above in a sample  of pla in  urine (F 1 -  B1) as well 
as in a second sample  of the  same urine to which a known  
a m o u n t  of 3 -me t h o x y t y r ami n e  (Q) was added  (F~--B,,),  
the  q u a n t i t y  of 3 - m e t h o x y t y r a m i n e  ini t ial ly present  can 
be calcula ted according to 

(F 1 --  B1) V 
3-methoxytyramine ([xg/24 h) = (F2--B2) -- (F l - B 1 )  Q ' 20 

where : Fx -- f luorescence uni ts  of the  urine to be analyzed ; 
B x =  f luorescence uni ts  of t he  cor responding  b lank;  
F 2 = f luorescence uni ts  of the  same urine to which 3- 
m e t h o x y t y r a m i n e  was added ;  B~ ~ fluorescence uni ts  of 
the  cor responding  b lank;  Q -  a m o u n t  of 3-methoxy-  
t y r a m i n e  added  (vg) ; V = 24 h urine volume (ml). 
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Scientific Research. 

2 j.  AXELROD, S. SENOH and B. WlTKOP, J. biol. Chem. 233, 697 
(1958). 

a j.  AXELROD, Science 126, 400 (1957). 
4 A. CARLSSON and B. WALDECK, Scand. J. olin. Lab. Invest.16, 133 

(1964). 
a A. CARLSSON and M. LINDQVlST, Aeta pharmac, toxicol. 20, 140 

(1963). 
s j .  H•GGENDAL, Acta physiol, stand. 59, 261 (1963). 

Y. KAKIMOTO and M. D. ARMSTRONG, J. biol. Chem. 237, 208 
(1962). 

s R. ROBINSON and P. SMITH, Clin. chim. Acta 7, 29 (1962). 
9 TH. L. PERRY, K. N. F. SHA'vV, D. WALKER and D. REDLICH, 

Pediatrics 30, 576 (1962). 
10 R. F. COWARD, P. SMITH and O. S. WILSON, Clin. chim. Acta 9, 381 

(1964). 
11 L. R. GIESSING, Seand. J. elin. Lab. Invest. 76, 661 (1964). 
12 H. I-[~,SER and E. THOMKE, Clin. chim. Acta, in press. 
18 A. CARLSSON and B. WALDECK, Acta physiol, scand, dd, 293 (1958). 



15.2. 1970 Specialia 139 

Results and discussion. Assess ing  t he  u r i n a r y  exc re t ion  
of free 3 - m e t h o x y t y r a m i n e  in n o r m a l  i nd iv idua l s  of dif- 
f e ren t  ages b y  t h e  m e t h o d  descr ibed,  we found  t he  r e su l t s  
as sh o wn  in Tab le  II .  These  re su l t s  d e m o n s t r a t e  t h a t  in 
ch i ldren  t h e  exc re t ion  of free 3 - m e t h o x y t y r a m i n e  ex- 

Table I. Oxidation scheme of 3-methoxytyramine 

Sample (ml) Blank (ml) 

Solution for oxidation 
Saturated NaC1 solutioll 
5 N NaOH 
0.02 N iodine solution 

Alkaline sulphite solution la 

5N HC1 

2 31 Na2SO a solution 
5 N HCI 
0.02 N iodine solution 

3.0 3.0 
0.5 0.5 
- 0.45 
0.2 

Wait 4 min 
0.5 

\Vait 5 min 

1.0 

Keep at 80 :C for 30 rain 

- 0.05 
1 . 0  

0 . 2  

Read fluorescence of sample (F) and of blank (B) at 330/385 nm. 

Table I[. Urinary excretion of free 3-methoxytyramine in normal 
individuals 

Individuals 
examined 
(age in years) 

Nulnber Urinary 3-methoxytyramine 
Dg/24 h gzg/mg creatinine 

pressed in b~g/24 h is lower t h a n  in adu l t s ,  whe reas  t h e  re- 
verse  is t r ue  if t he  exc re t ion  is expressed  in b~g/mg 
crea t in ine .  

Since free 3 - m e t h o x y t y r a m i n e  was  p r e s e n t  in all u r ines  
e x a m i n e d ,  even  in those  of i nd iv idua l s  on a vege tab le -  
free diet ,  one can  a s s u m e  t h a t  p a r t  of th i s  e n d o g e n o u s l y  
fo rme d  m e t a b o l i t e  is exc re ted  by  t he  k idneys ,  as nor -  
m e t a n e p h r i n e  a nd  m e t a n e p h r i n e ,  t he  m e t h o x y d e r i v a t i v e s  
of no re p ine ph r ine  a n d  ep inephr ine .  I t  is of i n t e r e s t  to  no t e  
t h a t  t he  free 3 - m e t h o x y t y r a m i n e  exc re t ion  in n o r m a l  
a d u l t s  is 3 t i m e s  h ighe r  t h a n  t h a t  of free m e t a n e p h r i n e  
( m e a n :  ~ 3 0  ~zg/24 h) a n d  4 t i m e s  h ighe r  t h a n  t h a t  of free 
n o r m e t a n e p h r i n e  (mean :  ~ 20 ixg/24 h), b u t  cons ide rab ly  
less t h a n  t h a t  of t he  co r r e spond ing  phenol ic  acids,  i.e. 
homovan i l l i c  acid (mean :  8 mg/24  h) a n d  v a n i l m a n d e l i c  
acid (me a n :  4.5 rag/24 h ) n ,  lL 

In  v iew of t he  fac t  t h a t  q u a n t i t a t i v e  d e t e r m i n a t i o n s  of 
t h e  c a t e c h o l a m i n e s  a n d  of t he i r  ca t abo l i t e s  in t h e  u r ine  
h a v e  be c ome  inc reas ing ly  i m p o r t a n t  for d i agnos t i c  as 
well as o the r  pu rpose s  ~6, one m i g h t  a s s u m e  t h a t  t he  
a na ly s i s  of the  3 - m e t h o x y t y r a m i n e  excre t ion  will c rea te  
add i t i ona l  i nve s t i ga t i ve  possibil i t ies.  

Zztsamme.n/assung. Es  wird eine s / i u l e n c h r o m a t o g r a -  
ph i s c h - f l uo r ime t r i s c he  Me thode  zur  B e s t i m m u n g  des 
freien 3 - M e t h o x y t y r a m i n s  beschr ieben ,  lVIit ih rer  HiKe 
k o n n t e  fes tges te l l t  werden,  dass  s ich dieses D o p a m i n a b -  
b a u p r o d u k t  s t e t s  in bes t i anmte r  Menge im U r in  g e s u n d e r  
M e n s c h e n  n a c h w e i s e n  lgsst .  

H.  KKSER 

Metabolic Divisio~.~ o/ the Swiss  Cen ter /or  
Cli,nical T u m o u r  Research, Tie/ena.uspital, 
CH-JO00 Berne (Switaerlm~d), dO September 1969. 

Children 14 Mean: 37.0 Mean: 0.10 
(2 13) F.ange: 12.7--72.0 Range: 0.04-0.18 
Adults 14 Mean: 88.4 Mean: 0.067 
(25 102) Range: 30.3. 175.0 Range: 0.02 0.13 

14 I-t. I(ASI,.R, unpubllM~ed data. 
15 ]{. TANIGUCIH, u KAKIMOTO and 31. I). ;~-RNI~TIZONG, J. l.ab. olin. 

Med. 6d, 400 (I9(,4). 
1~ H. KaSER, Schwciz. Incd. \\:schr. 96, 258 (1966}. 

Effect of S o d i u m  Fluor ide  on the Epinephr ine  R e s p o n s e  of Liver  and H e p a t o m a  Adeny l  Cyc lase  

Some t u m o r s  ap pea r  to be e x e m p t  f rom the  r e g u l a t o r y  
control  f o u n d  in n o r m a l  t i s sue  wi th  t he  resu l t  t h a t  un-  
res t r ic ted  cell p ro l i fe ra t ion  occurs.  In  a t t e m p t s  to def ine  
the  cont ro l  p o in t s  w i th in  t u m o r  cells t h a t  v a r y  as com-  
pa red  wi th  n o r m a l  ceils, a v a r i e t y  of p a r a m e t e r s  }lave been  
s tud ied .  Th e  fu n c t i ons  wh ich  h a v e  been  cons idered  in- 
c lude resp i ra t ion  ~ and  metabolism-",  cell g rowth  a, cell 
d i f fe ren t i a t ion  ~ an d  d iv is ion  5. We h a v e  i n v e s t i g a t e d  t he  
e n z y m e  ad en y l  cyclase,  k n o w n  to be t he  m e d i a t o r  of t he  
h o r m o n a l  effect  of ep inephr ine  and  t h o u g h t  there fore  to 
f unc t i o n  a t  a cont ro l  poin t .  T h e  p r o d u c t  of t he  adeny l -  
cyclase  reac t ion  (3'-5 '  cyclic AMP) regu la t e s  t he  f o r m a t i o n  
of t h e  p h o s p h o r y l a t e d  p r o d u c t s  of glycolysis .  A d e n y l  
cyclase,  therefore ,  in te r faces  h o r m o n a l  effects  a n d  
cellular  m e t a b o l i s m .  

As a mode l  s y s t e m  u p o n  wh ich  to t e s t  the  h y p o t h e s i z e d  
difference b e tween  t u m o r  and  n o r m a l  t issue,  we h a v e  
chosen  Morris  h e p a t o m a s  t y p e s  7777 (52 genera t ion) .  
7794A (21st genera t ion) ,  and  ~618A (4th genera t ion) ,  
ve r sus  n o r m a l  iiver.  Morris  h e p a t o m a s  h a v e  e l eva ted  

levels  of adeny l  cyclase  re la t ive  to n o r m a l  liver, a n d  t he  
a m o u n t  of increased  a de ny l  cyclase  a c t i v i t y  corre la tes  
wi th  the  g r o w t h  ra te  of t h e  h e p a t o m a  (i.e., t h e  sho r t e r  t he  
doub l ing  t i m e  for t he  pa r t i c u l a r  h e p a t o m a ,  t he  h ighe r  is 
i ts a de ny l  cyc lase  content )6 .  

3Iaterials  and m.ethods. Adenv l  cyc lase  a c t i v i t y  f r om 
t r a n s p l a n t e d  h e p a t o m a  and  n o r m a l  l iver of Buf fa lo  r a t s  
was  d e t e r m i n e d  in a 20,000 g f ract ion.  T h e  reac t ion  m i x -  
t u r e  c o n t a i n e d  0.5 ml  of the  e n z y m e  a n d  4.0 ml  of the  
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