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a) U M P  p y r o p h o s p h o r y l a s e ;  b) U M P  phos pha t a s e ,  p rob-  
ab ly  a 5 ' -nuc leot idase  (unpub l i shed  observa t ions )  ; 
c) u r id ine  nucleosidase.  Thise  enzyme  has  been  pur i f ied  
to h o m o g e n e i t y  in  th i s  l a b o r a t o r y  and  s tud ied  in de ta i l  b y  
MAGNI e t  a12. I t  is i n h i b i t e d  b y  r ibose and  glucose-6- 
p h o s p h a t e ,  d) e) Cyt id ine  deaminase  and  cy tos ine  deamin -  
ase. T h e y  h a v e  been  s tud ied  a n d  cha rac t e r i zed  b y  IPATA 
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e t  al. ~~ n. These  enzymes  are i n h i b i t e d  b y  several  nucleo-  
t ides,  a n d  show regu la to ry  proper t ies .  This  scheme  is 
s u p p o r t e d  b y  t he  fac t  t h a t  in  bake r ' s  yeas t ,  u r id ine  phos-  
phory la se  is absent~2, 4 and  ur id ine  k inase  a c t i v i t y  is 
v e r y  low c o m p a r e d  to ur id ine  nucleosidase  a c t i v i t y  ~2. 

Summary.  Ur id ine  5 ' - m o n o p h o s p h a t e  p y r o p h o s p h o r y -  
lase was found  to  be p r e sen t  in  b a k e r ' s  yeast .  The  enzyme  
p repa ra t i on ,  pur i f ied  a b o u t  30-fold, shows a s t r ic t  
specif ic i ty  t o w a r d  uraci l  and  requires  Mg ++ for i ts  ac t iv i ty .  
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Glycogen Concentration in Isoproterenol-Stimulated Salivary Glands of Mice 

The  inf luence of i sopro te reno l  (IPR) on t he  m a j o r  
s a l i va ry  g lands  of r oden t s  ha s  been  ex tens ive ly  s tud ied  
a n d  was r ecen t ly  rev iewed 1. I P R  p r o m o t e s  glycogen 
b r e a k d o w n  t h r o u g h  a d e n y l a t e  cyclase act ivat ion2,3 .  
This  s y m p a t h i c o m i m e t i c  d rug  was po i n t ed  ou t  as the  
m o s t  eff icient  a d e n y l a t e  cyclase s t i m u l a t o r  in the  sa l iva ry  
g land  cells 4. Glycogenolys is  in  the  r a t  s u b m a n d i b u l a r  
g land  was also obse rved  a f t e r  p a r a s y m p a t h e t i c  s t imula -  
t ion  5. 

MALAMUD a n d  BASERGA 6 r epo r t ed  a r ap id  decrease  of 
g lycogen c o n c e n t r a t i o n  in t he  pooled p a r o t i d  (P), sub-  
m a n d i b u l a r  (SM) a n d  sub l ingua l  (SL) g lands  soon a f te r  
I P R  in j ec t ion  in mice. On t he  o the r  h a n d ,  18 h a f te r  
th i s  s t i m u l a t i o n  t he  glycogen c o n c e n t r a t i o n  r eached  a 
va lue  5 t imes  h ighe r  t h a n  t he  con t ro l  one. Af te r  th i s  
peak,  t he re  was a new e v i d e n t  glycogenolysis  process 
occur r ing  s imu l t aneous l y  w i t h  D N A  syn thes i s  up  to 30 h 
a f te r  t h e  in ject ion.  

The  3 m a j o r  s a l i va ry  g lands  of t he  mouse ,  however ,  
p r e sen t  d i f fe ren t  s t ruc tures ,  m e t a b o l i s m s  and  funct ions .  
Therefore ,  t he  purpose  of th i s  i nves t i ga t i on  was  to s t u d y  
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]~2ffects of isoproterenol on the glycogen concentration ill the parotid 
(m . . . .  l ) ,  submandibular (G . . . .  A) and sublingual(O . . . . .  O) 
glands of mice. Values are means -[: SEM. Each value is the mean 
of 6 to 10 different determinations. 

the  inf luence of a single I P R  in jec t ion  on  the  glycogen 
c o n c e n t r a t i o n  of each  g land  separa te ly .  

Material and methods. A t o t a l  of 140 whi t e  ma le  adu l t  
mice (28-35 g) d iv ided  in to  7 groups  of 20 an ima l s  each  
were used. All an ima l s  were al lowed regular  d ie t  and  
w a t e r  ad  l ib i tum.  

The  an imal s  were in jec ted  i.p. w i t h  a single dose of 
DL-isoproterenol-HC1 (Sigma) so lu t ion  (7 mg/30  g of 
b o d y  weight) .  The  mice were killed b y  cervical  d is loca t ion  
a t  0, 2, 6, 12, 18, 24 a n d  30 h a f te r  t he  in ject ion.  The  
sacrifice was a lways  pe r fo rmed  a t  08.00 h. 

E a c h  sa l iva ry  g land  was dissected out,  careful ly  
c leaned  and  weighed.  An  a m o u n t  of a p p r o x i m a t e l y  90, 
60 a n d  80 mg  of SM, SL and  P g land  respec t ive ly  was 
used for each  glycogen de t e rmina t i on ,  us ing  t he  m e t h o d  
descr ibed  b y  JoHAx a n d  LEN'rlNI 7. 

Results and discussion. The glycogen c o n c e n t r a t i o n  
showed  d i f fe rent  fea tures  in t he  3 m a j o r  I P R - s t i m u l a t e d  
sa l iva ry  glands.  A t  t ime  zero, t he  c o n c e n t r a t i o n  was 
h ighe r  in t he  SL and  s imi la r  in P a n d  SM glands.  No 
difference was obse rved  be tween  t he  u n i n j e c t e d  con t ro l  
mice a n d  t he  in jec ted  ones sacrif iced i m m e d i a t e l y  a f te r  
I P R  admin i s t r a t i on .  2 h a f te r  t he  I P R  s t imu la t ion ,  the  
glycogen c o n c e n t r a t i o n  decreased in t he  P gland,  b u t  
st i l l  decreas ing  up  to 6 h for t he  SM and  SL glands.  
Glycogen c o n c e n t r a t i o n  increases  f rom 6 h a f te r  s t imula -  
t ion,  r e t u r n i n g  to t he  con t ro l  va lues  in  t he  P a n d  SL 
glands.  However ,  in t he  SM gland  i ts  a c c u m u l a t i o n  is 
more  evident ,  r each ing  twice the  con t ro l  va lue  18 h 
a f te r  the  I P R  inject ion.  

Therefore,  t he  i n t e r p r e t a t i o n  of MALAMUD a n d  BASER- 
GA 6 for the  increased glycogen c o n c e n t r a t i o n  in t he  pooled 
m a j o r  sa l iva ry  g lands  m u s t  be changed.  Accord ing  to our  
results ,  on ly  t he  SM g land  p resen t s  a h igher  g lycogen 
c o n c e n t r a t i o n  re la t ive  to the  cont ro l  values.  
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The increase of glycogen concen t ra t ion  as a previous 
b iochemical  even t  for D N A  synthes is  18 h af ter  I P R  
s t imula t ion  canno t  be appl ied as a general  mechan i sm to 
all ma jo r  sa l ivary  glands. In  fact,  ev iden t  hyperp las ia  
in the  P and prac t ica l ly  none  in the  SL gland is p r o m o t e d  
b y  I P R ,  and for bo th  glands the  glycogen concent ra-  
t ion did no t  increase above the  control  values. On the  
o ther  hand ,  D N A  synthesis ,  hyperp las ia  and  increased 
glycogen concen t ra t ion  can be corre ia ted  in the  SM 
gland. In  our opinion, the  re la t ionship  be tween  increased 
glycogen concen t ra t ion  and  D N A  synthes is  is d e p e n d e n t  
upon the  specific sa l ivary  gland metabol i sm.  

I t  has  been repor ted  t h a t  oxida t ive  phosphory la t ion  
in the  P gland represents  the  major,  if no t  sole source 
of high energy phosphateS.  Hence,  an increased glycogen 
concen t ra t ion  af ter  I P R  s t imula t ion  should no t  be the  
main  energy source for DNA synthes is  and acinar  hyper -  
plasia in this gland. Cellular division w i thou t  previous  
glycogen accumula t ion  has been also repor ted  in hepa-  
t o m a s  and  liver regenera t ion 9. On the  o ther  and, bio- 
chemical  da ta  showed t h a t  SM gland obta ins  energy  
t h rough  the  Em bden -Meye rho f  ~0 p a t h w a y  and  main ly  
in acinar cells n where the  hyperplas ia  does occur. In  th is  
invest igat ion the  higher  glycogen concen t ra t ion  in the  
SM gland agrees wi th  th is  concept .  

In  conclusion, an increased glycogen concen t ra t ion  
previous to  D N A  synthes is  and  fu r ther  hyperp las ia  b y  a 
single I P R  s t imula t ion  is a specific even t  of the  SM 
acinar cells and  no t  as had  been  repor ted  6 of all sa l ivary  
glands. 

Zusammen/assung.  D i s  Synthese-Verh~tltnis des durch  
Isopro terenol  s t imul ie r ten  D N A  zur Glykogenkonzen t ra -  
t ion an Ohrspeicheldrt ise,  Unterkieferdr i i se  und  Un te r -  
zungendri ise der  Maus wurde  un te rsuch t .  Der  Un te r seh i ed  
der Ergebnisse  der  drei  u n t e r s u c h t e n  Driisen h g n g t  von  
der  Ar t  ihres Metabol i smus  ab. 

F. FAVA-DE-3/[ORAES and  J. NICOLAU 

Department o/Histology and Department of 
Biochemistry, University o / S .  Paulo. C.P.  4365, 
S. Paulo (Brazil), 27 Apr i l  1975. 

s H. FEINSTEIN and M. SCHRAMM, Eur. J. Biochern. 13, 158 (1970). 
9 K. SAKUMA and H. TERAAYAMA, J. Biochem., Tokyo 61,504 (1967). 

10 K. ~[ARTIN, in Handbooh o] Physiology (Ed. C. F. Coos; American 
Physiological Society, Washington 1967), p. 581. 

11 R. M. SCHNEIDER and P. PERSON, Ann. N.Y. Acad. Sci. 85, 201 
(1960). 

A c t i v i t i e s  of  M e m b r a n e - B o u n d  and S o l u b l e  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  in  P r e m a t u r e  
and  M a t u r e  E r y t h r o c y t e s  f r o m  R a t s  1 

The finding of an adenyl  cyclase activity- s t imula ted  by  
~ - sympa thomime t i c s  in red blood cells f rom ra ts  2 p r o m p t e d  
inves t iga t ions  by  HOt, ST et  al. a on ca techolamine- in-  
ac t iva t ing  enzymes  in these cells; as a resul t  of these 
studies,  it was shown for the first  t ime t h a t  catechol-O- 
me thy l t r ans fe ra se  (COMT)-activi ty is p resen t  in e ry th-  
rocytes.  F rom work of AsslcoT and BOHUON 4 it became 
ev iden t  tha t  ra t  e ry th rocy tes  contairt  two dif ferent  COMTs, 
a m e m b r a n e - b o u n d  and a soluble enzyme,  which differ 
with regard to subs t ra te  affinities, p H  op t ima  and ther-  
mostabi l i t ies ;  recent ly  it has been shown t h a t  bo th  
enzymes  differ wi th  respect  to the i r  inhibi t ion kinetics by  
t ropolone  also 5. 

I t  was revealed by  work  f rom our l abora to ry  6-~~ t h a t  
the  adrenergic  /3-receptor-adenyl cyclase sys tem of ra t  
e ry th rocy tes  is exclusively localized in p r ema tu re  red 
cells, i.e. ret ieulocytes.  We therefore  inves t iga ted  whe the r  

or no t  COMT act ivi t ies  would show a similar d i s t r ibu t ion  
p a t t e r n  be tween  these  easily discr iminable  m a t u r a t i o n  
stages of ra t  e ry throcy tes .  

Methods. Male Wis tar  ra ts  (150-200 g) were t r ea t ed  
with i.m. doses of 60 mg/kg  ace ty l -pheny lhydraz ine  on 3 
consecut ive days  and  exsangu ina t ed  on the  7th day  af ter  
the  1st injection.  Ret iculocyte- r ich  (40% re t iculocytes ;  
t r ea ted  rats) and re t iculocyte-poor  blood (2 3% reticulo- 
cytes;  controls) from abou t  20 ra ts  was pooled and fi l tered 
th rough  co t ton  wool ~I. The ceils were washed 4 t imes,  
ghosts  were p repared  by  hypo ton ic  haemolysis  and 5 
subsequen t  washings  12 and inves t iga ted  immedia te ly .  
The 15 ,000•  superna tes  of the  haemolysa te s  were 
lyophil ized and also used as an enzyme source. COMT 
activi t ies  were de t e rmined  according to GRIFFITHS and  
LINKLATER la wi th  the  p H  o p t i ma  ad jus ted  af ter  ASSICOT 
and BOHUON 4. Pro te in  was de t e rmined  according to 

Catechol-0-methyltransferase activities in ghost preparations and 
15,000 • supernates fronl retieulocyte-poor and retieuloeyte-rich 
erythrocyte suspensions from rats 

COMT activity 
(nmoles/h/mg) 

Retieulocytes Ghost 15,000 x g 
(%) preparations supernates 

(n 8) (n 7) 

Retieulocyte-poor 2.5 ~ 0.5 0.85 ~ 0.10 0.81 ~ 0.13 

Reticulocyte-rich 40.2 ~ 1.6 4.51 -L 0.84~ 1.13 ~- 0.21 

Activities are given per mg protein (ghost preparations) arid per mg 
dry weight (15,000 • supcrnates) rcsp.; substrate concentrations 
(all-adrenaline) were in the rauge of the apparent K m values ex- 
perimentally determined. ~, p < 0.001. 
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