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di ta t ion  16 Or carcinoid f lush 17, respect ively ,  m a y  be ans- 
wered if the  ac t iv i ty  of kinins on blood vessels depends  on 
release of a mediator(s)  hav ing  s imilar  or even an tagonis t ic  
act ions  to  kinins is. 

Zusammen/assung. Nachweis ,  dass /3radykinin den re- 
na len  131utstrom um 58% der Kon t ro l lwer t e  (282 -4- 40 ml/  
min) e rh6ht  und  gleichzeit ig im ven6sen  Nierenblu t  die 
K o n z e n t r a t i o n  einer  Substanz ,  welche die phys icochemi-  
schen und  biologischen E igenscha i t en  eines Pros taglan-  

dins der  E-Ser ie  besi tzt ,  s teigert ,  wobei  die K o n z e n t r a t i o n  
einer PGF- / ihn l ichen  Subs tanz  u n v e r g n d e r t  blieb. 
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Effect of 5 - H y d r o x y d o p a m i n e  o n  Uptake  and Content of Serotonin in Rat Str ia tum 

The syn the t i c  p h e n y l e t h y l a m i n e  der iva t ive  5-OH-dop-  
amine  is able to act  as a false t r ansmi t t e r ,  i.e. i t  can  re- 
place norep inephr ine  in t h e  s torage vesicles 1, 3 and  is re- 
leased f rom s y m p a t h e t i c  nerves  1. Tile advan t age  of 5-OH- 
dopamine  in an imal  expe r imen t s  is its in tense  osmiophil ic  
p r o p e r t y ,  so t h a t  the  r ep l acemen t  of no rep inephr ine  can 
be observed  wi th  t he  help  o! the  e lec t ron microscope.  Like 
L-dopa, the  analogue 5-OH-dopa  is also deca rboxy la t ed  to 
the  respect ive  amine,  i.e. 5 -OH-dopamine .  I t  is known 
t h a t  t r e a t m e n t  of several  species w i t h  L-dopa causes a 
decrease in the  sero tonin  (5-HT) c o n t e n t  of b ra in  3-s, 
which  m i g h t  be due to enhanced  release 8, 7 and  m e t a -  
bol i sm 8 of 5-HT. Therefore,  i t  w a s  of in te res t  to  know 
whe the r  5-OH-dopa  ac ted  s imilar ly  to  L-dopa. The sero- 
t on in  con t en t  of the  s t r i a t um was measured  in ra t s  af ter  
t r e a t m e n t  wi th  5-OH-dopa.  Fur the r ,  the  inf luence of 
5 -OH-dopamine  on the  up take  Of t r i t i a t ed  serotonin  by  
s t r ia ta l  t issue slices of ra t s  was s tudied  in vitro.  

Materials and methods. 1. In  t he  in vivo expe r imen t s  
(male Sprague-Dawley  rats,  120-150 g) 5 -OH-dopa  was 
in jec ted  twice  in a dose of 400 mg/kg  i.p. 15 and  4 h before 
decap i ta t ion .  The serotonin  con t en t  of r a t  s t r i a t um was 
d e t e r m i n e d  according to  t he  m e t h o d  of SNYDER et  al. s. 

2: In  vi tro,  s t r ia ta l  t issue slices of rats ,  p repa red  ac- 
cording to  MCILwAIN et al. 9, were i ncuba t ed  at  37 ~ in a 
glucose Ringer ' s  solut ion wi th  add i t ion  of 0.2 m g / m l  as- 
corbic  acid  and  under  cons t an t  gas supp ly  (95% O 2, 5% 
CO,). Af te r  10 min  of p re - incuba t ion  ~H-serotonin (spec. 
ac t iv i ty  8.5 C/mM, Radiochemica l  Center,  Amersham)  
was  added  to  t he  incuba t ion  m e d i u m  to ob ta in  a f inal  

concen t ra t ion  of 5.9 • 10-TM, Af te r  30 min of incuba t ion  
the  slices were r insed  in f resh buffer  and  b lo t t ed  wi th  fi l ter  
paper .  The slices were weighed ahd solubilized in 0.5 ml  So- 
luene TM100 (Packard  Ins t r .  Co. Inc.).  Rad ioac t i v i t y  of 
each t issue slice was coun ted  in a l iquid scint i l la t ion spec- 
t r o m e t e r  (LS-200B, Beckman) .  The up take  of 3H-5-HT 
was de t e rmined  by  calculat ing the  t issue to m e d i u m  rat io  
of the  isotope a f te r  correct ion by  the  ex te rna l  s t an d a rd  ra- 
t io  me thod .  5 -OH-dopamine  was added  af ter  the  preincu-  
ba t ion  per iod  in concen t ra t ions  of 0.001-1.0 mg/ml .  

3. For  e lec t ron microscope prepara t ion ,  the  incuba ted  
t issue slices (see above) were r ap id ly  f ixed in glutaraldel-  
h y d e  f ixa t ive  w i th  p h o s p h a t e  buffer  (pH 7.4) for I h. They  
were t h e n  washed  in p h o s p h a t e  buffer  and pos t - f ixed  in 
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Uptake of 3H-serotonin (5.9 • 10-TM) by striatal tissue slices of rats in vitro under the influence of 5-OH-dopamine 

5-OH-dopamine (~xg/ml) 

Control 1000 500 10 1 

Uptake ratio ~4-S.E.M. 11.85-4-0.87 3.75:t:0.15 4.064-0.26 6.864-0,47 9.374-0.37 
No. of experiments 15 10 13 12 8 
%of  control 100 32 34 58 79 
P <0.001 <0.001 <0.001 <0.02 

For details, see methods, p was calculated according to the Student's t-test. 
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1% o s m i u m  t e t r o x i d e  f i xa t i ve  for a n o t h e r  hour ,  d e h y d r a t -  
ed in g raded  e t h a n o l  a n d  propyleneoxide ,  e m b e d d e d  in 
E p o n e  812 a n d  po lymer ized .  

The  t i ssue  b locks  were sec t ioned  w i t h  L K B  u l t r amic ro -  
tome,  c o n t r a s t e d  in lead n i t r a t e  a n d  u r a n y l  ace t a t e  a n d  
obse rved  u n d e r  S iemens  E lec t ronmic roscope  1A. 

Results.  I n  vivo,  t r e a t m e n t  of t h e  an ima l s  w i t h  5-OH- 
dopa  lowered t he  c o n t e n t  of se ro ton in  in t h e  s t r i a t u m  of 
r a t  b r a i n s  s ign i f i can t ly  f rom 0.51 -4- 0 .03 to  0.39 -4- 0.02 [~g/g 
we t  wt.  (n = 5, p < 0.01), i.e. b y  a b o u t  25 %.  

A d d i t i o n  of 5 - O H - d o p a m i n e  to  t h e  i n c u b a t i o n  m e d i u m  
s ign i f i can t ly  r educed  t h e  u p t a k e  of t r i t i a t e d  s e ro ton in  b y  
s t r i a t a l  t i ssue  slices of ra ts ,  w h e n  c o m p a r e d  w i t h  t h e  con- 
t ro l  u p t a k e  (Table).  The  i n h i b i t i o n  of se ro ton in  u p t a k e  b y  
5 - O H - d o p a m i n e  was d o s e - d e p e n d e n t  w i t h  a m a x i m u m  in- 
h i b i t i o n  of a b o u t  70% in a c o n c e n t r a t i o n  of 1 m g / m l  of 
5 - O H - d o p a m i n e ;  1 ~zg/ml i n h i b i t e d  se ro ton in  u p t a k e  b y  
a b o u t  20%.  Also d o p a m i n e  dose -dependen t l y  decreased 
se ro ton in  u p t a k e  in c o n c e n t r a t i o n s  of 1.5-150 ~g/ml  (un- 
p u b l i s h e d  results) .  

W h e n  s t r i a t a l  t i s sue  slices were i n c u b a t e d  w i t h  1 m g / m l  
5 - O H - d o p a m i n e  u n d e r  t h e  cond i t ions  descr ibed  above  we 
were u n a b l e  to  d e m o n s t r a t e  a morpho log ica l  change  in a n y  
n e r v e  t e r m i n a l s  (Figure  1). However ,  us ing  label led  dop-  

amine ,  a f ine a c c u m u l a t i o n  of s i lver  gra ins  could be  ob- 
served  in these  slices b y  a u t o r a d i o g r a p h i c  s tudies .  Never -  
theless,  a clear  cu t  s u b s t r u c t u r a l  change  b y  a c c u m u l a t i o n  
of e lec t ron  dense  m a t e r i a l  in  dense  core vesicles could be  
d e m o n s t r a t e d  in pe r iphe ra l  s y m p a t h e t i c  n e r v e  t e r m i n a l s  
of p inea l  g lands  of r a t s  i n c u b a t e d  w i t h  t h e  a m i n e  (Figure 
2). This  is in  accordance  w i t h  resu l t s  in  v ivo  e x p e r i m e n t s  2, 

Discussion.  T h e  resul t s  p r e s e n t e d  show t h a t  5-OH-dop-  
a m i n e  a n d  d o p a m i n e  are able  to  decrease  t h e  u p t a k e  of 
t r i t i a t e d  se ro ton in  in s t r i a t a l  t i s sue  slices of r a t s  in  v i t ro .  
Like  dopa,  5 -OH-dopa  also lowers  t h e  se ro ton in  c o n t e n t  
of r a t  s t r i a t u m  w h e n  in jec ted  in v ivo .  A decrease  in sero- 
t o n i n  c o n t e n t  of t h e  b r a i n  a f t e r  5 -OH-dopa  was descr ibed,  
as far  as we know,  on ly  in Lacerta viridis lo. Thus,  t h e r e  
seems to  be  a s t r i k ing  an a l o g y  b e t w e e n  t h e  se ro ton in  
lower ing  effect  of L-dopa 3-7 an d  t h a t  of t h e  s y n t h e t i c  ana -  
logue 5-OH-dopa .  H i s t o c h e m i c a l  o b s e rv a t i o n s  sugges t  
t h a t  dopamine ,  wh ich  is fo rmed  f rom exogenous  L-dopa, 
can  a c c u m u l a t e  in  dopamine rg i c  as well  as in  se ro ton inerg ic  

10 H. G. BAUMGARTEN, H. BRAAK and H. WARTENBERG, Z. Zellforsch. 
95, 396 (1969). 

Fig. 1. Electron micrograph taken from striatal tissue slice incubated in 1 ing]ml 5-OH-dopamine containing medium for 30 min, demonstrates 
no substructural changes in the nerve terminals. 
Fig. 2. Electron micrograph taken from pineal gland, incubated in 1 mg]ml 5-OH-dopamine containing medium for 30 min, demonstrates 
accumulation of electron-dense material in dense core vesicles (500 A) and in large granulated vesicles (1000 A) in sympathetic nerve terminals. 
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n e u r o n s  n .  D e c a r b o x y l a t i o n  of  e x o g e n o u s  L-dopa  to  dop -  
a m i n e  s e e m s  to  be  n e c e s s a r y  fo r  r e s u l t a n t  d i s p l a c e m e n t  of  
t h e  e n d o g e n o u s  s e r o t o n i n  f r o m  the  ves i cu l a r  s t o r e s L  O n  
t h e  o t h e r  h a n d ,  e x p e r i m e n t a l  d a t a  give ev idence  t h a t  t h e  
decrease  in s e r o t o n i n  c o n t e n t  of r a t  b r a i n  a f t e r  a d m i n i s t r a -  
t i o n  of L-dopa  m a y  be  caused  b y  r e d u c t i o n  of t h e  concen-  
t r a t i o n  of i ts  p r e c u r s o r ,  t r y p t o p h a n  s. These  poss ib i l i t i e s  of 
i n t e r a c t i o n s  m a y  also be  t r u e  in t h e  case of 5 - O H - d o p a  as 
t h e  c o m p o u n d  is m e t a b i l i z e d  to  5 - O H - d o p a m i n e l .  

F u r t h e r  i n t e r a c t i o n s  b e t w e e n  t h e  c a t e c h o l a m i n e s ,  5- 
O H - d o p a m i n e  a n d  d o p a m i n e ,  a n d  t h e  indo leamine ,  sero-  
t o n i n  a re  a lso  d e m o n s t r a t e d  b y  t h e  u p t a k e  s t ud i e s  de- 
s c r ibed  here .  B o t h  c a t e c h o l a m i n e s  d o s e - d e p e n d e n t l y  de- 
c rease  t h e  a m o u n t  of t r i t i a t e d  s e r o t o n i n  a c c u m u l a t e d  b y  
s t r i a t a l  t i s sue  slices in v i t ro .  I t  is a s s u m e d  t h a t  t h e  de-  
c rease  in t h e  u p t a k e  of  5 - H T  is n o t  due  to  t h e  i n h i b i t i o n  of 
t h e  u p t a k e  m e q h a n i s m  for  5 -HT,  b u t  t h a t  d i s p l a c e m e n t  
of s e r o t o n i n  b y  t h e  c a t e c h o l a m i n e s  t a k e s  p lace  a t  t h e  s to-  
r age  si tes.  T h i s  a s s u m p t i o n  is s u p p o r t e d  b y  k ine t ic  s t u d i e s  
w i t h  s t r i a t a l  t i s sue  slices of  r a t s  in v i t ro .  T h e s e  i nves t i ga -  
t i o n s  i nd i ca t e  t h e  p re sence  of a t  leas t  2 d i s t i nc t  u p t a k e  
m e c h a n i s m s  for  s e ro ton in ,  t h e r e b y  s h o w i n g  t h a t  s e r o t o n i n  
m a y  also e n t e r  c a t e c h o l a m i n e  c o n t a i n i n g  n e u r o n s ,  de- 
p e n d i n g  on  t h e  c o n c e n t r a t i o n s  of  5 - H T  p r e s e n t  12. Th i s  
non-spec i f i c  u p t a k e  of 5 - H T  in to  c a t e c h o l a m i n e r g i c  te r -  
m i n a l s  is also i nd i ca t ed  b y  e x p e r i m e n t a l  s tud ie s  w i t h  iso- 
l a t ed  P~-f rac t ions  f r o m  h y p o t h a l a m u s  a n d  c o r p u s  s t r i a t u m  
of r a t s  13. To  w h a t  e x t e n t  t h e  dec rease  in s e r o t o n i n  accu-  
m u l a t i o n  b y  5 - O H - d o p a m i n e  a n d  d o p a m i n e  is d u e  to  dis-  
p l a c e m e n t  of  non- spec i f i ca l ly  a c c u m u l a t e d  s e r o t o n i n  f r o m  

t h e  c a t e c h o l a m i n e r g i c  t e r m i n a l s ,  a n d / o r  due  to  d iscplace-  
mer i t  of  s e r o t o n i n  f r o m  se r o ton ine r g i c  t e r m i n a l s ,  needs  fu r -  
t h e r  e luc ida t ion .  Ne ve r the l e s s ,  t h i s  p r o b l e m  s e e m s  m a i n l y  
to  be  a q u e s t i o n  of c o n c e n t r a t i o n s  b o t h  of t h e  c a t e c h o l a m i -  
nes  a n d  of t h e  i ndo l eamine .  

Zusammen[assung. 5 - O H - D o p a  u n d  5 - O H - D o p a m i n  sen-  
k e n  ill v ivo  d e n  S e r o t o n i n g e h a l t  u n d  v e r m i n d e r n  in v i t r o  
dos i sabhSmgig  die A u f n a h m e  v o n  8 H - S e r o t o n i n  i m  St r ia -  
t u r n  y o n  R a t t e n .  E s  k a n n  d a h e r  a n g e n o m m e n  werden ,  
da s s  5 - O H - D o p a m i n  in v ivo  f ibe rwiegend  eine Ve r d r ~n -  
g u n g  y o n  S e r o t o n i n  aus  den  s e r o t o n i n e r g e n  S p e i c h e r n  ver-  
u r s a c h t ,  w~Lhrend in v i t r o  zus/ t tz l ich eine V e r d r ~ n g u n g  v o n  
u n s p e z i f i s c h  in k a t e c h o l a m i n e r g e  S pe i che r  a u f g e n o m m e -  
n e m  S e r o t o n i n  a u f t r e t e n  k a n n .  
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T i s s u e  C u l t u r e  of  Nigella sativa I .  T h e  B e h a v i o u r  

T h e  s t a b i l i t y  of c h r o m o s o m e  n u m b e r  t h r o u g h o u t  a cul- 
t u r e  r e g i m e  of 31/2 y e a r s  in ca l lus  t i s sue  of  Nigella sativa is 
r e p o r t e d  here.  

Materials and methods. Cal lus  t i s sue  de r ived  f r o m  t h e  
s t e m  of NigeUa sativa (2n = 12) was  g r o w n  in m od i f i ed  to-  
bacco  m e d i u m  1 s u p p l e m e n t e d  w i t h  N A A  (0.05 rag/l)  a n d  
c o c o n u t  mi lk  15 % (v Iv). T h e  m e d i u m  w a s  sol idif ied w i t h  
0 .7% b a c t o  agar .  F r i a b l e  s t r a i n  w i t h  f a s t e r  g r o w t h  w a s  
selected a n d  t r a n s f e r r e d  to  t h e  l iqu id  m e d i u m .  T i s sue s  were  
g r o w n  in 250 ml.  E r l e n m e y e r  f lask  c o n t a i n i n g  25 m l  me-  

of  N u c l e u s  

d i u m  on  a g y r o - r o t a t o r y  s h a k e r  (60 r p m ) .  C h r o m o s o m e s  
were  s t a i n e d  w i t h  2% a c e t o c a r m i n e  d i r ec t ly  a f t e r  pre-  
t r e a t m e n t  for  3 0 m i n  in 0.0 01% colchic ine  s o l u t i o n  a t  14 ~ 
d u r i n g  the  m a x i m u m  divis ion.  

Results and discussion. T h e  m o s t  c o m m o n  o b s e r v a t i o n  
w a s  t h e  d i v e r g e n c y  in t h e  c h r o m o s o m a l  c o m p l e m e n t  in t he  

1 A. C. HILDEBRANDT, A. J. t~IKER and B. M. DUGGER, Am. J. Bot. 
33, 591 (1946). 

Percentage distribution of different ploidy cells at 6 month interval Imtal count 150-200 cells in each determinatiom 

Tissue n 2n 3n 4n 5n 6n 7n Aneuploid Cells with 
age in cells (includ- cytological 
months ing hypohap- irregulari- 

loid and higher ties �9 
than 7n cells 

1 6.10 2_ 1.86 78.09 :~ 3.23 -- 12.20 4- 2.55 -- 3.66 = 1.46 5.22~ 1.73 
6 7.18 2= 2.08 64.41 2= 3.87 1.31 :z 0.91 13.07 z- 2.72 -- 1.31 :~ 0.91 1.31 2_ 0.91 11.46 2= 2.57 9.48 :x 2.36 

12 2.76 :z 1.56 65.81 :a= 4.53 3.70 2= 1.89 7.41 2_ 2.52 2.78 a= 1.58 16.51 22 3.57 13.66:a= 3.30 
18 4.90 2:2.13 56.86 4- 4.90 7.84 ~ 2.66 10.78 :a= 3.07 -- 1.20 = 1.07 18.52 = 3.84 15.13=c 3.54 
24 8.51 2= 2.34 53.19 4- 4.20 6.38 x: 2.05 11,35 :a= 2.61 0.71 2_ 0.70 2.13 2= 1.21 3.55 2_ 1.55 14.18 z 2.93 15.24 2= 3.02 
30 10.05 T 2.24 41.89 4- 3.68 4.47 2= 1.53 18.99 2= 2.93 0.57 2= 0.56 -- 3.93 :x 1.45 20.10 22 2.99 22.98 T 3.14 
36 8.40 :a= 2.54 42.86 2= 4.53 7.56 = 2.42 13o45 :z 3.12 -- 1.68 2= 1.17 26.04 =- 3.45 17.13 2= 3.45 
42 5.33 :z 1.69 46.66b = 3.77 4.00 2= 1.48 14.67 2:2.67 -- 6.67 ~ 1.88 22.67b 22 3.16 20.624-3.05 

~Total percentage of cells with unequal separation of chromosomes, lagging chromosomes and bridges at anaphase and mieronuclei formation 
at telophase, bSignifieant at p < 0.001. 


