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p o u n d s  are due  to  such fac tors  as the  half- l ives of the  
c o m p o u n d s  and  the i r  d i s t r ibu t ion  in t he  animal ,  or the re  
m a y  be f u n d a m e n t a l  d i f ferences  in the  na tu re  of the  
reac t ions  w i th  nucleic acids, prote ins ,  or o the r  cell con- 
s t i tuen ts ,  or, oi course, a lkyla t ion  m a y  no t  be the  r e l evan t  
reac t ion  for biological ac t iv i ty .  As c o m p o u n d s  of th is  t y p e  
are used in cancer  c h e m o t h e r a p y ,  as well as in the  s t u d y  
of carcinogenesis  and  mutagenes is ,  indiv idual  dif ferences  
in the  biological ac t iv i t ies  of d i f fe rent  a lky la t ing  agents  
mer i t  f u r the r  inves t iga t ion  12,13. 

Rdsumd. La  n i t rosoguanid ine  adminis t r6e  ~ des ra t s  pa r  
sonde  s tomaca le  p r o v oque  la fo rma t ion  de tr~s n o m b r e u x  

kys tes  biliaires dans  le foie el, dans  chaque  cas, de 
t u m e u r s  d ' e s t o m a c  squameuses .  
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Blood 5-Hydroxytryptamine in Rats with Pulmonary Hypertension Produced by Ingestion of 
Crotalaria spectabilis Seeds 

The pro longed  oral a d m i n i s t r a t i o n  of Crotalaria spec- 
tabilis seeds to  ra t s  induces  p u l m o n a r y  h y p e r t e n s i o n  t. This  
is associa ted  wi th  cardiac  en l a rgemen t  due  to  r igh t  ven-  
t r icu la r  h y p e r t r o p h y  2,3, t h i cken ing  of t he  p u l m o n a r y  
t r u n k  4 and  media l  h y p e r t r o p h y  and  ar ter i t i s  in t he  
muscu la r  p u l m o n a r y  ar ter ies  3,s. The  ac t ive  pr inciple  of 
C. spectabilis seeds is t he  pyrro l iz id ine  alkaloid mono-  
crota l ine  e and  a d m i n i s t r a t i on  of t he  pure  alkaloid induces  
pa thologica l  changes  which  are ident ica l  to  those  caused 
by  the  seeds 7. 

The m e c h a n i s m  by  which  monocro ta l ine  induces  pul-  
m o n a r y  h y p e r t e n s i o n  is unknown .  However ,  in th is  con- 
nec t ion  TAKEOKA, ANGEVINE and  LALICHS repor t ed  t h a t  
pro l i fe ra t ion  of m a s t  cells occurred  in t he  lungs of ra t s  fed 
on C. spectabilis seeds. R a t  m a s t  cells are r ich in 5 -hydroxy-  
t r y p t a m i n e  (Sl iT)* which  is known to  be a p u l m o n a r y  
vasocons t r i c to r  in m a n y  an imal  species 1° and  its release 
f rom m a s t  cells m a y  p lay  a p a r t  in the  normal  regula t ion  
of vascula r  tone  11. I t  was  cons idered  possible  t h a t  t he  
p u l m o n a r y  h y p e r t e n s i o n  induced  by  monocro ta l ine  m i g h t  
be assoc ia ted  w i t h  a b n o r m a l  5HT release. Accordingly,  
e x p e r i m e n t s  were  c o n d u c t e d  in which  the  p lasma- f ree  and  
p l a t e l e t - b o u n d  5HT levels were  measu red  in ra t s  fed on 
C. spectabilis seeds and  t h e  resul ts  c o m p a r e d  wi th  those  
ob ta ined  in ra t s  given a normal  diet .  

Methods. T w e n t y - o n e  female  Wis t a r  a lbino ra t s  (initial 
we igh t  68-87 g) were  d iv ided  in to  2 groups  cons is t ing  of 
9 t e s t  an imals  and  12 controls .  The  t e s t  r a t s  were  g iven a 
d ie t  of p o w d e r e d  T h o m s o n  r a t  cubes  to  which  f inely g round  
C. spectabilis seeds had  been a d d e d  to  give a concen t r a t i o n  
of 1 g/kg diet .  The  cont ro l  r a t s  received a d ie t  of un-  
adu l t e r a t ed  p o w d e r e d  ra t  cubes.  On the  t h i r t y - t h i r d  day  
of t he  e x p e r i m e n t  the  ra t s  were  anaes the t i z ed  wi th  e the r  
and  blood was w i t h d r a w n  by  card iac  p u n c t u r e  for 5HT 
assay.  D e t e r m i n a t i o n s  of p lasma- f ree  and  p l a t e l e t -bound  
5HT were  m a d e  using a spec t ropho to f luo r ime t r i c  
m e t h o d  12,13. Af te r  w i t h d r a w a l  of blood the  an imals  were  
killed and  the i r  thorac ic  organs  immer sed  in formalin.  
W h e n  f ixa t ion  was  comple t e  the  hea r t s  were  d issec ted  free 
and  the i r  c h a m b e r s  were  weighed sepa ra t e ly  using a 
m e t h o d  descr ibed  previous ly  3. The r igh t  ven t r i cu l a r  
we igh t  was  expressed  as a ra t io  of the  we igh t  of the  left  
ven t r ic le  and  in t e rven t r i cu la r  s ep tum for a s se s smen t  of 
r igh t  ven t r i cu la r  h y p e r t r o p h y ,  the  presence  of which  was  
accep ted  as ev idence  of p re -ex is t ing  p u l m o n a r y  hyp e r -  
tens ion.  

Results. In  t he  12 cont ro l  ra t s  t he  ra t io  ob ta ined  by  
d iv id ing  the  r igh t  ven t r i cu la r  we igh t  (RV) in to  t he  weigh t  

of t he  left  vent r ic le  (LV) and  in t e rven t r i cu l a r  s e p t u m  (S) 
ranged  f rom 3.5-5.6 w i t h  a m e a n  of 4.2. The range in the  
9 t e s t  ra t s  was f rom 1.4-3.3 w i th  a mean  value of 2.2. The  
difference b e t w e e n  these  2 m e a n s  is h ighly  s igni f icant  
( P  < 0.001), ind ica t ing  t h a t  all t he  t e s t  r a t s  had  r igh t  
ven t r i cu la r  h y p e r t r o p h y  when  c o mp a r e d  wi th  the  cont ro ls  
(Figure 1)  
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T h e  p l a s m a  free  5 H T  r a n g e d  f rom 38-148  n g / m l  in t he  
con t ro l  r a t s  c o m p a r e d  w i t h  a r a n g e  of 35-138  n g / m l  in  t he  
t e s t  an ima l s .  T h e r e  is no  s ign i f i can t  d i f fe rence  b e t w e e n  
t h e  m e a n  vMues  of 59 a n d  62 n g / m l  w h i c h  were o b t a i n e d  
w i t h  t h e  con t ro l  a n d  t e s t  groups ,  r e spec t ive ly  (F igure  2). 

T h e  p l a t e l e t - b o u n d  5 H T  levels  r a n g e d  f rom 675-1393 
ng/109 p l a t e t e t s  in  t h e  con t ro l  ra t s ,  w i t h  a m e a n  v a l u e  of 
1007. T h e  t e s t  r a t s  showed  a r a n g e  of 606-1725  ng/109 
p l a t e t e t s  a n d  a m e a n  of 1183. T h e r e  is n o  s t a t i s t i ca l ly  
s ign i f i can t  d i f fe rence  b e t w e e n  the se  2 g roups  of f igures  
(F igure  3). 

Comment. All t h e  t e s t  r a t s  showed  ev idence  of r i g h t  
v e n t r i c u l a r  h y p e r t r o p h y  w h i c h  ind ica t e s  t h a t  t h e  d ie t  of 
C. spectabilis seeds h a d  i n d u c e d  p u l m o n a r y  h y p e r t e n s i o n .  
Th i s  was  n o t  a ssoc ia ted  w i t h  a n  a l t e r a t i o n  in t he  c o n c e n t r a -  
t i on  of 5 H T  in  t h e  p l a s m a  or p la te le t s .  T h e  c i rcu la t ing  free  
a n d  b o u n d  5 H T  levels  are  s u b j e c t e d  to  a n u m b e r  of 
c o u n t e r a c t i n g  e q u i l i b r a t i n g  m e c h a n i s m s  viz. s t a t e  of t i s sue  
5 H T  l ibe ra t ion ,  r a t e  of p l a t e l e t  u p t a k e  a n d  release,  a n d  
e n z y m a t i c  deg rada t i on .  T h e  equ i l i b r i um  m a i n t a i n e d  b y  
t h e  c o m p l e x  i n t e r p l a y  of these  fac to rs  m a k e s  i t  d i f f icu l t  to  
d e t e c t  local changes  in b lood 5 H T  levels.  T he  resu l t s  of t h e  
p r e s e n t  e x p e r i m e n t  t he re fo re  do n o t  e n t i : e l y  exc lude  t h e  
poss ib i l i ty  t h a t  5 H T  m a y  be  conce rned  in  some w ay  w i t h  
the  d e v e l o p m e n t  of t h e  p u l m o n a r y  h y p e r t e n s i o n .  

I t  h a s  r e c e n t l y  b e e n  s h o w n  14 t h a t  m a s t  cells a re  n o t  
conce rned  in  t h e  genesis  of t he  p u h n o n a r y  h y p e r t e n s i o n  

p r o d u c e d  in  r a t s  b y  inges t ion  of C. spectabilis seeds, b u t  
t h a t  t h e i r  p ro l i f e ra t ion  is a s e c o n d a r y  p h e n o m e n o n  r e l a t ed  
to  t h e  e x u d a t i v e  les ions wh ich  occur  in  t h e  l ungs  c o i n c i d e n t  
w i t h  t h e  t e r m i n M  onse t  of r i g h t  v e n t r i c u l a r  fai lure.  

I n  a f u r t h e r  e x p e r i m e n t  t h e  c o n c e n t r a t i o n  ot  5 H T  was 
m e a s u r e d  in  t h e  l ung  t i ssue  of 6 n o r m a l  r a t s  a n d  5 r a t s  Ied 
on  C. spectabiIis seeds for  34 days .  The  t e s t  r a t s  showed  
ev idence  of p u l m o n a r y  h y p e r t e n s i o n  b u t  t h e  l ung  5 H T  
c o n c e n t r a t i o n s  d id  n o t  d i f fer  s ign i f i can t ly  f rom those  
o b s e r v e d  in t h e  cont ro ls .  

Zusammen[assung. Der  p u l m o n a r e  B l u t d r u c k  in  R a t t e n  
k a n n  d u r c h  A b f i i t t e r u n g  v o n  Crotalaria spectabilis e r h 6 h t  
werden ,  ohne  die K o n z e n t r a t i o n  des  p l a s m a f r e i e n  u n d  a n  
die  T h r o m b o z y t e n  g e b u n d e n e n  5 - H y d r o x y t r y p t a m i n s  zu 
v e r g n d e r n .  
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Pharmacological  Studies with Some  New Antihypertensive Aminoquinazol ines  

Fol lowing  o u r  i n v e s t i g a t i o n  of t h e  b lood  pressure-  
lower ing  p rope r t i e s  of 2 - a m i n o - 4 ( 3 H ) - q u i n a z o l i n e s L  we 
e x t e n d e d  ou r  s tud ie s  to  a r e l a t ed  I a m i l y  of 4 -amino-  
qu inazo l ines .  Th i s  p a p e r  offers  a p r e l i m i n a r y  a c c o u n t  of 
t h e  p h a r m a c o l o g i c a l  a c t i v i t y  of 4 m e m b e r s  of t h e  new 
series. T h e i r  chemica l  s t r u c t u r e s  a re  p r e s e n t e d  in t h e  
Table .  

NH= 

Chemical name  R 

I 2-dimethylamino- 
4-amino-6, 7- 
dimethoxyquinazoline 
monohydrochloride. 

I I  2- (4-allyM-piper- 
azinyl) -4-amino- 
6, 7-dimethoxyquina- 
zoline dihydrochloride. 

I I I  4-(4-amino-6, 7- 
dimethoxyquinazolin- 
2-yl)-piperazine- 
1-carboxylic acid, 
isobutyl ester, mono- 
hydrochloride. 

IV 1-(4-amino-6, 7- 
dimethoxy-2-quina- 
zolinyl)-4-(2-furoyl)- 
piperazine monohydro- 
chloride. 

N (CHa) 

N/---~N_CH~CH=CH,a 
k _ _ /  

O 
f--- -~ T II 

N N-C-OCII~CH (CHs) 2 
\ / 

\ _ _ /  0 

B lood  p ressu re  in  t h e  coccygeal  a r t e r y  was m e a s u r e d  in  
conscious  h y p e r t e n s i v e  2 dogs  w i t h  a n  e l e c t r o s p h y g m o -  
g r a p h  a n d  a p n e u m a t i c  pulse  t r a n s d u c e r  s, a n d  was  
r eco rded  before,  a n d  a t  2, 6 a n d  24 h a f t e r  a d m i n i s t r a t i o n  
of  a d r u g  ora l ly  b y  capsule ,  or  b y  gas t r ic  ga r age .  E a c h  of 
t h e  c o m p o u n d s  was  e v a l u a t e d  a t  4 - 6  d i f f e ren t  doses  in  a t  
l e a s t  10 dogs.  

T h e  dye  d i l u t i o n  m e t h o d  of HAMILTO~ "4 was  used  to  
s t u d y  t h e  ef fec t  of d r u g s  on  ca rd i ac  o u t p u t  of n o r m o -  
t en s ive  dogs  a n e s t h e t i z e d  w i t h  s o d i u m  p e n t o b a r b i t a l ,  
30-35  mg/kg ,  i .v. C o n t i n u o u s l y  r eco rded  i n d o c y a n i n -  
g reen  dye  cu rves  were  o b t a i n e d  w i t h  a W a t e r s  o x i m e t e r  
c u v e t t e  ins t a l l ed  i n to  t h e  r i g h t  femora l  a r t e ry .  To ta l  
p e r i p h e r a l  v a s c u l a r  r e s i s t ance  was  ca Icu ta ted  acco rd ing  
to  t h e  p r o c e d u r e  of GREE~< B l o o d  f low in a f emorM 
a r t e r y  was  r eco rded  w i t h  a Shipley-'vVilson f l o w m e t e r ;  
d rugs  were  i n j ec t ed  i n t r a - a r t e r i a l l y  in  v o l u m e s  n o t  ex-  
ceed ing  0 . t  ml.  

T h e  effects  of d rugs  a d m i n i s t e r e d  i .v.  on  c o n t r a c t i o n s  
of t h e  n i c t i t a t i n g  m e m b r a n e  i nduced  b y  e lec t r ica l  s t imu la -  
t i o n  of t h e  s y m p a t h e t i c  c h a i n  were  i n v e s t i g a t e d  in  ca t s  
a n e s t h e t i z e d  w i t h  chloralose,  75 m g / k g  i.v. T h e  cerv ica l  
s y m p a t h e t i c  cha in  was  s t i m u l a t e d  a b o v e  a n d  be low t h e  
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