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Table II. LDs0-values (mmol/kg, 95% confidence limits in parentheses), calculated on mortalities within 24 h and within 7 days 

Compound Species 24 h 7 d 

p.o. i.v. p.o. i.v. 

Pyrazole Rat 21 (20-23). 19 (18-21) 
Mouse 22 (21-24) 21 (20-23) 

4-Methylpyrazole Rat 7.9 (6.1-10.1) 3.8 (3.5-4.3) 
Mouse 7.8 (6:6-9.2) 3.8 (3.2-4.6) 

17 (14-20) 15 (12-19) 
6.0 (3.6-9.4) 5.5 ~ -- 

6.5 (5.9-7.1) 3.8 (3.5-4.3) 
7.8 (6.6 9.2) 3.8 (3.2-4.6) 

Graphical estimation. 

deposi ts  of haemos ider in .  I n  t he  spleen t he  depos i t ion  of 
i ron was s ign i f i can t ly  a n d  in t h e  bone  m a r r o w  s l igh t ly  
denser  in r a t s  of t he  h i g h  dose group  t h a n  in r a t s  of t h e  
con t ro l  one. 

Discussion. The  acu te  t ox i c i t y  of pyrazo le  has  p rev ious ly  
been  e s t i m a t e d  in r a t s  and  mice a f te r  oral  and  in t r a -  
pe r i tonea l  a d m i n i s t r a t i o n  s, 4, 9. The  resul t s  of t he  p re sen t  
s t u d y  m a i n l y  agree w i t h  these  ear l ier  obse rva t ions  w h e n  
comparab le .  I n  c o n t r a s t  to  4 -methy lpyrazo le ,  pyrazo le  
showed a g rea te r  acu te  t ox i c i t y  a f te r  7 days  t h a n  a f t e r  

Fig. 2. Testis of a rat after oral administration of 1.2-2.4 mmol/kg 
pyrazole for 4 weeks. The testieular tissue shows an atrophia with 
degenerative changes of the seminiferous epithelium. Haematoxylin 
and eosin. Magnification • 75. 

1 day,  especial ly  man i f e s t ed  in mice. The  o b s e r v a t i o n  
ind ica tes  a de layed  t ox i c i t y  of pyrazole ,  wh ich  is in 
a g r e e m e n t  w i t h  f indings  b y  LELBACH ~. The  de layed  
t o x i c i t y  m a y  be re la ted  to t h e  essent ia l  di f ferences  be- 
tween  4 -me thy lpy razo l e  an d  pyrazo le  as ind ica ted  b y  t h e  
resul t s  of t h e  s u b a c u t e  inves t iga t ions .  No lesions were 
found  a f te r  t r e a t m e n t  w i t h  t h e  fo rmer  compound ,  where-  
as t h e  l a t t e r  caused  severa l  changes .  I t  was, thus ,  found  
t h a t  pyrazo le  induced  a h y p e r p l a s i a  of t h e  thyro id ,  a 
hepa tomega ly ,  an  a t r o p h i a  of the  tes t i s  a n d  accessory 
glands,  a n  a n a e m i a  an d  a depress ion  of t h e  bone  mar row.  
Some of these  a l t e r a t i ons  were also observed  b y  WILSON 
an d  ]~OTTIGLIERIa. I t  is p r o b a b l e  t h a t  organic  lesions are 
invo lved  in t h e  m e c h a n i s m  of the  de layed  t ox i c i t y  of 
pyrazole .  

The  presen~ s t u d y  shows t h a t  r epea t ed  oral  a d m i n i s t r a -  
t ion  of 4 -me thy lpy razo l e  to  r a t s  is well  t o l e r a t e d  in doses 
which  i n h i b i t  t h e  a lcohol  dehyd rogenase  ef f ic ient ly  2 Th i s  
is in  c o n t r a s t  to  the  u n s u b s t i t u t e d  pyrazo le  wh ich  in 
equ imola r  doses causes severe toxic i ty .  Since the  4 -methy l -  
pyrazo le  is severa l  t imes  more  p o t e n t  t h a n  pyrazole ,  i t  
seems to be  t h e  c o m p o u n d  of choice for p h a rmaco l o g i ca l  
an d  me tabo l i c  s tudies  of i n h i b i t i o n  of e t h an o l  me tabo l i sm.  

Zusammen[assung. Subchron i sche  G a b e n  y o n  Pyrazo l ,  
n i ch t  dagegen  v o n  4-Methylpyrazo l ,  f i ihren  bet  R a t t e n  u n d  
Mgusen  zu tox i schen  L~isionen. 

G. MAGNUSSON, J.-A. NYBERG, N.-O. ]30DIN and 
E. I-IANSSON 

The Toxicology Laboratories, 
AB Astra, S6dertiilje (Sweden), 79 April 7972. 

9 D. LESTER and G. D. BENSON, Science 169, 282 (1970). 

Central Adrenergic Neurones  and the Initiation 

E s t a b l i s h e d  a r te r ia l  h y p e r t e n s i o n  ill b o t h  an ima l s  an d  
h u m a n  p a t i e n t s  is cha rac t e r i zed  b y  an  increased  sys temic  
flow resis tance1,  2. Mechan i sms  ope ra t ing  a t  t he  pre-  an d  
p o s t j u n c t i o n a l  s i te  of t h e  vascu la r  neuroef fec to r  sys t em 
h a v e  been  causa l ly  r e l a t ed  to th i s  e l eva ted  res is tance.  A t  
t he  p r e j u n c t i o n a l  s i te  a n  increase  of s y m p a t h e t i c  vaso-  
cons t r i c to r  a c t i v i t y  (A) has  been  suggested  8,*. Pos t -  
j u n c t i o n a l l y  severa l  processes h a v e  to  be  cons idered  : The  
occurrence  of h u m o r a l  va socons t r i c t o r  fac tors  (B) 5,6, a 
change  in t he  s ens i t i v i t y  of t he  i n d i v i d u a l  vascu la r  
s m o o t h  muscle  cells (C)~,8 to a n  o therwise  n o r m a l  vaso-  
cons t r i c to r  i n p u t  or an  increased  r e a c t i v i t y  of t h e  b lood 

and Development of Experimental  Hypertension 

vessels (D) due  to an  a d a p t i v e  s t r u c t u r a l  change  of t h e  
vessel  wall,  i.e. an  increase  of t h e  w a l l / l u m e n  rat io2,% 
Since D is the  resu l t  of m a i n t a i n e d  h igh  b lood pressure ,  i t  
seems to be  of no  i m p o r t a n c e  for  t h e  i n i t i a t i o n  of t h e  
h y p e r t e n s i v e  s ta te .  However ,  A, B an d  C would be  able  to  
set  in  m o t i o n  t h e  process  l ead ing  to hype r t ens ion .  I t  m a y  
be  a s sumed  t h a t  the  a p p e a r a n c e  of these  fac tors  (A, t3, C) 
is t r iggered  off b y  a h i t h e r t o  u n k n o w n  m e c h a n i s m .  A 
poss ible  i n v o l v e m e n t  of c en t r a l  adrenerg ic  neurones  in 
h y p e r t e n s i o n  is i nd i ca t ed  b y  a decrease  in n o r a d r e n a l i n e  
turnover in the brainstem of rats with an established 
DOCA/NaCI hypertension i0 and by an increase in norad- 
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renal ine  t u rnove r  in the  h y p o t h a t a m u s  and  thoraco-  
l umbar  region of the  spinal  cord in rabb i t s  wi th  neuro- 
genic hype r t ens ion  i t  

We have  s tudied  the  effect  of the  des t ruc t ion  of cent ra l  
adrenergic  neurones  by  6 - h y d r o x y d o p a m i n e  (6-OH- 
DA) 12, la on 3 t ypes  of expe r imen ta l  hype r t ens ion  in the  
rat .  Rena l  and DOCA/NaC1 h y p e r t e n s i o n  was induced in 
7-week-old male  ra t s  f rom a closed r andomized  colony 
(Wistar  descent)  accord ing  to me thods  previous ly  
descr ibed 14. B o t h  t y p e s  of expe r imen ta l  hype r t ens ion  
were fully deve loped  6-7 weeks later.  Fu r the rmore ,  
spon taneous ly  (genetic) hype r t ens ive  ra t s  (SHR)15 were 
included in our exper iments .  The systol ic  blood pressure  
(BP) was  measured  in all conscious ra t s  by  a tai l  cuff 
m e t h o d  1~. 

2-3 in jec t ions  of 6 -OH-DA (each 250 ~zg) were given at  
2 day  in tervals  into t he  left  la teral  bra in  vent r ic le  under  
ha lo thane  anaes thes ia  using a David  K o p f  s te reotaxic  
in s t rumen t .  The c o m p o u n d  was dissolved in 0.9o/0 w/v  
sod ium chloride solut ion to  which  ascorbic acid (1 mg/ml)  
was added  and which  was  gassed wi th  ni t rogen.  The 
in jec t ion  vo lume was  10 ~xl. Control  an imals  were in jec ted  
in t ra -ven t r icu la r ly  wi th  the  same vo lume  of the  vehicle 
solution.  At  the  end of the  e x p e r i m e n t  ty ros ine  hydroxy l -  
ase act ivi ty~: ,  ~s and  noradrenaline~9, ~0 con ten t  were 
measured  in t he  h y p o t h a l a m u s ,  medul la  ob longa ta  and 
the  res idual  pa r t s  of t he  brain.  
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Fig. 1. Prevention of the development of DOCA/NaC1 hypertension 
in the rat by 3 intravei~tricular injections of each 250 ~g 6-hydro- 
xydopainine (arrows). The asterisk indicates the procedures (uni- 
lateral nephreetomy, implantation of DOCA tablets, 0.9% w/v 
sodium chloride s31ution as drinking water) to induce hypertension. 
Controls did either not receive an intraventricular injectio!a ( = un- 
treated) or were intraventricularly injected with the vehicle solution 
(= Asc. acid) of 6-hydroxydopamine (n = 12 for each group). 

6 -OH-DA (3 • 250 ag) in jec ted  in t raven t r i cu la r ly  in to  
12-14-week-old normotens ive  ra t s  (mean B P  = 128 m m  
Hg) and S H R  (192 m m  Hg) p roduced  a modera t e  fall in 
B P  by  20-25 m m  Hg. However ,  5-7 days  af ter  the  last  
in ject ion of 6-OH-DA the  B P  had  re tu rned  to  t he  pre- 
in ject ion level. In  DOCA/NaC1 hype r t ens ive  ra t s  (DHR) 
(215 m m  Hg) and renal hyper t ens ive  ra t s  (RHR)  (223 m m  
Hg) the  in t r aven t r i cu la r  admin i s t r a t ion  of 6 -OH-DA was 
followed by  only a ve ry  small  fall in BP.  The de te rmina-  
t ion of the  noradrena l ine  con ten t  in the  bra in  2 weeks 
af ter  the  last  in ject ion of 6-OH-DA revealed a decrease to 
20% of t h a t  of the  controls  ( =  100%) in the  hypo tha l a -  
mus,  to  40% in the  medul la  ob longa ta  and to 12% in the  
res idual  pa r t s  of the  bra in  for no rmotens ive  and hyper -  
t ens ive  rats.  The cor responding  values  for ty ros ine  hydro-  
sine hydroxy lase  ac t iv i ty  were 45, 50 and  20%, re- 
spect ively.  Thus,  a condiserable  des t ruc t ion  of cent ra l  
adrenergic  s t ruc tures  by  6-OH-DA did no t  affect  es tabl ish-  
ed renal  and DOCA/NaC1 h y p e r t e n s i o n  and caused only 
a t r ans i en t  modera t e  fall in B P  in no rmotens ive  ra ts  and 
S H E .  This is in ag reemen t  wi th  recent ly  publ i shed  da ta  21. 

Quite  d i f fe rent  resul ts  were ob ta ined  when  6-OH-DA 
was in jec ted  into the  la teral  bra in  ventr ic le  before the  
induc t ion  of renal  and DOCA/NaC1 hype r t ens ion  or dur-  
ing the  deve lopmen t  of spon taneous  hype r t ens ion  in 7- 
week-old SHR.  Figure 1 shows the  p r even t ion  of DOCA/  
NaC1 hype r t ens ion  by  pr ior  i n t r aven t r i cu la r  in ject ions  of 
6-OH-DA. Af te r  a t r ans i en t  fall fol lowing the  3 successive 
admin i s t r a t i ons  of 6-OH-DA, the  B P  r e tu rned  to no rma l  
w i t h o u t  any  fu r ther  rise. B o t h  in the  u n t r e a t e d  and the  
vehic le- in jec ted  controls  t he  B P  increased in a v i r tua l ly  
ident ical  m a n n e r  dur ing  the  same observa t ion  period.  
Noradrena l ine  co n t en t  and  tyros ine  hydroxy la se  ac t iv i ty  
measured  in several  pa r t s  of the  bra in  a t  the  end of the  
e x p e r i m e n t  were lowered to a s imilar  ex t en t  as descr ibed 
above  for ra t s  which were in jec ted  wi th  6-OH-DA a t  a 
more  a d v a n c e d  age. The noradrena l ine  co n t en t  of t he  
hea r t  was no t  a f fec ted  by  t h e  in t raven t r i cu la r  in ject ions  
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of 6-OH-DA,  i n d i c a t i n g  t he  absence  of a p e r i p h e r a l  
s y m p a t h e c t o m y .  I m m e d i a t e l y  a f te r  t he  i n t r a v e n t r i c u l a r  
in jec t ions  of 6 -OH-DA the  an i m a l s  d id  no t  ga in  weight .  
However ,1  week  l a t e r  a n o r m a l  d e v e l o p m e n t  set  in  aga in  
a n d  a t  t he  end  of t he  6-week e x p e r i m e n t  t he  an ima l s  d id  
no t  differ  f rom u n t r e a t e d  cont ro l s  w i t h  regard  to t he  
n u t r i t i o n a l  s ta te .  I n  a n o t h e r  series of e x p e r i m e n t s  we 
s tud ied  t h e  effect  of i n t r a v e n t r i c u l a r l y  a d m i n i s t e r e d  
6 -OH-DA on t h e  d e v e l o p m e n t  of rena l  hype r t ens ion .  Here  
aga in  t he  r ise in  B P  could be  p r e v e n t e d  b y  t he  pr io r  
t r e a t m e n t  w i th  6 -OH-D A  and  t he  resu l t s  r e semble  closely 
those  dep ic ted  in F igure  1 for DHIR. 

In  SHIR B P  s t a r t s  to  r ise 2-3  weeks a f te r  b i r th .  A t  the  
age of 6-7  weeks  t he  B P  var ies  be t w een  160-170 m m  Hg 
(Figure 2) a n d  in 12-14-week-old  S H R  i t  ha s  r e a c h e d  a 
p l a t eau  wh ich  for our  co lony of S H R  is 180-210 m m  t-Ig. 
F igure  2 shows t h a t  2 i n t r a v e n t r i c u l a r  in jec t ions  of 
6 -OH-DA in 7-week-old St-IIR cause  a fal l  in  B P  to 
a p p r o x i m a t e l y  140 m m  Fig. There  is no  f u r t h e r  r ise in B P  
in the  t r e a t e d  an ima l s  up  to  t he  12 th  week, whi le  vehicle-  
in jec ted  cont ro l s  e x h i b i t  t he  usual  d e v e l o p m e n t  of 
s p o n t a n e o u s  h y p e r t e n s i o n  du r ing  t he  same  o b s e r v a t i o n  
per iod  (Figure 2). Thus ,  6 -OH-DA in jec ted  i n t r a v e n t r i c -  
u la r ly  in  7-week-old SHIR is able  to  i n t e r r u p t  t he  f u r t h e r  
d e v e l o p m e n t  of t h i s  t y p e  of hype r t ens ion .  

I n  a second set  of expe r i m en t s  w i t h  D H R  and  R H R  
which  conf i rmed  t he  resul t s  on  B P  d e v e l o p m e n t  de-  
sc r ibed  above ,  vascu la r  r e a c t i v i t y  was c o m p a r e d  in 
6 -OH-DA t r e a t e d  a n d  con t ro l  an imals .  A modi f ied  
isola ted mesen te r i c  a r t e r y  p r e p a r a t i o n  22 was used for 
these  inves t iga t ions .  The  mesen te r i c  a r te r ies  of vehicle-  
in j ec ted  r a t s  wh ich  deve loped  DOCA/NaC1 or r ena l  hype r -  
t ens ion  showed on increased  r e a c t i v i t y  to  the  vaso-  
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Fig. 2. Interruption of the further rise in blood pressure in 7-week- 
old spontaneously hypertensive rats (SHR) by 2 intraventrieular 
injections of each 250 [xg 6-hydroxydopamine (arrows) (n = 12 for 
each group). 

cons t r i c to r  effect  of n o r a d r e n a l i n e  as was  p rev ious ly  
descr ibed  for severa l  types  of h y p e r t e n s i v e  r a t s  9, 22, ~3. As 
c o m p a r e d  w i t h  n o r m o t e n s i v e  cont ro ls  t he  dose-response  
curves  for  n o r a d r e n M i n e  of t h e  h y p e r t e n s i v e  a n i m a l s  
were s teeper  and  d i sp layed  a h ighe r  m a x i m u m  i n d i c a t i n g  
a n  a d a p t i v e  s t r u c t u r a l  change  of t he  vessel  wal l  due  to t h e  
h y p e r t e n s i o n  e, 9. The  co r r e spond ing  dose-response  curves  
o b t a i n e d  in mesen te r i c  a r t e r y  p r e p a r a t i o n s  f rom 6-OI-I-DA 
t r e a t e d  r a t s  wh ich  h a d  no t  deve loped  DOCA/NaC1 or 
r ena l  h y p e r t e n s i o n  were v i r t u a l l y  iden t i ca l  w i t h  those  of 
n o r m o t e n s i v e  controls .  

The  d i f fe ren t ia l  effect  of 6 -OH-DA in jec ted  in t ra -  
v e n t r i c u l a r l y  before  t h e  i n d u c t i o n  or d u r i n g  t h e  develop-  
m e n t  of h y p e r t e n s i o n  as c o m p a r e d  w i t h  i t s  a d m i n i s t r a -  
t i on  in e s t ab l i shed  h y p e r t e n s i o n  has  led us to  sugges t  a 
c en t r a l l y  located  ' t r igger '  m e c h a n i s m  for t he  i n i t i a t i on  of 
t he  3 t ypes  of e x p e r i m e n t a l  hyper tens . ion  u n d e r  inves t iga -  
t ion.  This  m e c h a n i s m  m u s t  be  u n d e r  t he  con t ro l  of norad-  
r ena l ine  a n d / o r  d o p a m i n e  since 6 -OH-DA is k n o w n  to 
des t roy  r a t h e r  se lec t ively  no rad rene rg ic  a n d  d o p a m i n -  
ergic bu t ,  for ins tance ,  no t  se ro ton inerg ic  s t ruc tu re s  in  t he  
b r a i n l L  I t  is i n t e r e s t i ng  to no te  t h a t  t he  nuc leus  of t h e  
so l i t a ry  t r a c t  in which  t he  m a j o r i t y  of t he  f ibres  of t h e  
ca ro t id  s inus  ne rve  terminates24,  25 is dense ly  suppl ied  
w i t h  no rad rene rg ic  ne rve  t e r m i n a l s  in t h e  r a t  2~. There-  
fore, a n  i n v o l v e m e n t  of no rad rene rg ic  neu rones  in the  
m o d u l a t i o n  of t he  ba ro r ecep to r  ref lexes seems to be  
conceivable .  

I t  is t e m p t i n g  to  specula te  t h a t  a n  increase  in s y m p a -  
t h e t i c  va socons t r i c to r  a c t i v i t y  in  t h e  p e r i p h e r y  is set  in  
m o t i o n  b y  t he  p roposed  cen t r a l  ' t r igger '  m e c h a n i s m .  
Card iovascu la r  response  p a t t e r n s  due  to  an  increase  of 
s y m p a t h e t i c  ne rve  a c t i v i t y  can  be  el ici ted b y  a c t i v a t i o n  
of t he  b r a i n  s t e m  re t i cu la r  fo rmat ion .  One of t he  bes t -  
k n o w n  is t he  de fence -a l a rm reac t ion  wh ich  can  be  in- 
duced  b y  s t i m u l a t i o n  of t h e  an t e r i o r  h y p o t h a l a m u s  and  
which  - w h e n  p e r m a n e n t l y  el ic i ted - can  lead to a n  
e l eva ted  B P  ~, However ,  t h e  ' t r igger '  m e c h a n i s m  could 
also be  r e l a t ed  to processes  wh ich  are endocr ine  in n a t u r e  
and  governed  by  cen t r a l  adrenerg ic  neurones .  F u r t h e r -  
more,  i t  has  to be  cons idered  t h a t  d e s t r u c t i o n  of t he  cen- 
t r a l  adrenerg ic  neu rones  m a y  p r e v e n t  t h e  r ise in b lood  
pressure  even  if t h e  l a t t e r  were  or ig ina l ly  caused b y  a 
d i s t u r b a n c e  or disease of some o the r  organ.  

So far, no i n f o r m a t i o n  can  be  g iven  as to  t he  localiza-  
t i on  of t he  ' t r igger '  m e c h a n i s m  in the  cen t r a l  ne rvous  
sys tem,  s ince 6 - O H - D A  w h e n  in jec ted  in to  t he  l a t e ra l  
ven t r i c l e  of t he  b r a i n  d i s t r i bu t e s  wide ly  t h r o u g h o u t  the  
cen t r a l  ne rvous  s y s t e m  and  affects  no rad rene rg ic  and  
dopamine rg i e  neurones  in all  p a r t s  of t he  b r a i n  and  t he  
sp ina l  cord 13 

The  fa i lure  of i n t r a v e n t r i c u l a r  6 -OH-DA to  lower B P  
in e s t ab l i shed  h y p e r t e n s i o n  seems to  conf i rm t h e  role of 
some cen t r a l  ad rene rg ic  neu rones  as h a v i n g  mere ly  a 
' t r igger '  func t ion .  I t  h a s  been  shown  t h a t  m a i n t a i n e d  h igh  
B P  induces  a d a p t i v e  s t r u c t u r a l  changes  in  t he  a r te r ia l  
wal l  ~, 9. The  m e d i a  becomes  t h i cke r  and  t h e  r a t io  of wal l  
t h i ckness  to  vascu la r  l u m e n  increases.  These  changes ,  in 
tu rn ,  cons ide rab ly  a u g m e n t  t he  r e a c t i v i t y  of the  b lood 
vessels to  va socons t r i c t o r  s t imu l i  2, 9, an  o b s e r v a t i o n  which  
could be  conf i rmed  in our  e x p e r i m e n t s  on  t he  i so la ted  
mesen te r i c  a r t e r y  p r e p a r a t i o n  (see above) .  Therefore ,  t he  

22 G. HAEUSLER and W. I-IAEFELY, Naunyn-Schmiedebergs Arch. 
Pharmak. 266, 18 (1970). 

28 L. FINCH, Br. J. Pharmac. 42, 56 (1971). 
24 M. K. COTTLE, J. eomp. Neurol. 722, 329 (1964). 
~ M. MIURA and D..1. Rms, Am. J. Physiol. 277, 142 (1969). 
26 I~. FUXE, Acta physiol, seand. 6d (Suppl. 247), 39 (1965). 
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vascular  a l te ra t ions  by  themse lves  can ma in t a in  and  
aggrava te  hype r t ens ion  and  make  it i n d e p e n d e n t  f rom 
centra l  mechanisms .  Thus,  w h a t  poss ibly  commenced  as a 
d i s tu rbance  in the  control  of a cent ra l  ' t r igger '  mechan i sm 
can end as se l f -perpe tua t ing  hype r t ens ive  disease. 

Zusammen/assung. Zers t6rung zent ra ler  adrenerger  
Neurone  durch  In j ek t ion  yon  6 - H y d r o x y d o p a m i n  in 
einen Se i tenvent r ike l  ve ru rsach te  bei n o r m o t o n e n  und  
genet isch h y p e r t o n e n  R a t t e n  lediglich eine geringe und  
vor i ibergehende B lu td rucksenkung  und  beeinf luss te  die 
DOCA- und  renale  Hype r ton i e  i ibe rhaup t  n icht ,  h n  
Gegensatz  dazu ve rh inde r t e  6 - H y d r o x y d o p a m i n  die 
E n t w i c k l u n g  der  DOCA- und  rena len  Hyper ton ie ,  wenn  
es 7-10 Tage vor  deren  I n d n k t i o n  in einen Se i tenvent r ike l  
inj izier t  wurde.  Bei genet i sch  h y p e r t o n e n  R a t t e n ,  bei  
denen  eine a l lmghl iche  Blu td rucks te ige rung  schon bald 
nach der  Gebur t  e insetzt ,  u n t e r b r a c h  in t r aven t r iku lg r  

inj izier tes  6 - H y d r o x y d o p a m i n  die wei tere  En twick lung  
der  Hyper ton ie .  Die Resu l t a t e  weisen auf die Bedeu tung  
zent ra ler  adrenerger  Neurone  ffir die Pa thogenese  ver- 
schiedener  exper imente l l e r  H y p e r t o n i e f o r m e n  hin. 
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A n t i f e r t i l i t y  A c t i v i t y  of  D i h y d r o e l a t e r i c i n  A in  t h e  F e m a l e  M o u s e  

Dihydroe la te r ie in  A (I) is a syn the t i c  der iva t ive  of 
elater icin A (also known  as cucurb i tac in  D), a na tu ra l ly  
occurr ing te t racycl ic  t r i t e rpene  ob ta ined  f rom Ecballium 
elaterium 1 and several  o ther  species of the  Cucurbi taceae  
p l an t  fami ly  2. Certain cucurbi tac ins  have  been previous ly  
shown to  possess p o t e n t  carc inos ta t ic  ac t iv i ty  3, 4. 

Dur ing  a subacute  tox ic i ty  s t u d y  pe r fo rmed  on d ihydro-  
elater icin A, some effects  were observed in the  histological  
p repa ra t ions  of the  female reproduc t ive  organs. These 
f indings induced  us to s t u d y  the  effects of the  c o m p o u n d  
on the  fer t i l i ty  of female mice. 

HO 0 

' H O ~ ~ . O H  ~ OH 

Materials and methods. Dihydroelater ic in~A is a water -  
insoluble compound  and  therefore  was admin i s t e red  per  
os as a suspension of 0.5 % e a r b o x y m e t h y l  cellulose (CMC) 
in saline. Adul t  female  mice of p roved  fer t i l i ty  were 
caged in colonies 4-10 mice each and  t r ea t ed  dai ly  for 6 
to  12 days  wi th  d ihydroe la te r ic in  A at  d i f ferent  dose 
levels f rom 10-100 mg/kg.  Af te r  th is  p r e t r e a t m e n t  of 6-12 

days,  2-5 adul t  males  were added  to each cage and  dai ly  
t r e a t m e n t  of the  females  cont inued  the rea f t e r  for 7 to  
14 days.  Upon  d i scon t inua t ion  of the  d ihydroe la te r ic in  A 
t r e a t m e n t ,  cohab i t a t ion  was ma in t a ined  for 120 days.  
Control  female  mice were t r ea t ed  in the  same m a n n e r  
w i th  0.5% CMC in saline and  mated .  The n u m b e r  of 
pregnancies  in each group was recorded.  

The u te ro t roph ic  ac t iv i ty  of the  co mp o u n d  at  dii- 
ferent  dose levels f rom 10-100 mg/kg  was t e s t ed  in 
groups of 6 i m m a t u r e  mice according to  the  RUBIN 5 
assay. 

The female reproduc t ive  organs were t aken  f rom 2 
females  of every  t r e a t m e n t  group 24 h af ter  the  last  
t r e a t m e n t  and  also af ter  recovery  per iod  of 4 weeks and  
f ixed in 10% formalin.  The uter i  of the  i m m a t u r e  mice 
were weighed 24 h af ter  t he  t r e a t m e n t  and  f ixed as above.  
The organs were s ta ined by  haema toxyI in -Eos in  and  by  
P A S  stain.  

1 D. LAVlE and Y. SHVO, J. Am. chem. Soc. 81, 3058 (1959); and 
82, 966 (1960). 

2 S. REHM, P. t .  ]~NSLIN, A. D. J. MEEUSE and J. H. WESSELS, 
J. Sci Food Agrie. 8, 679 (1957). 

g S. GITTER, R. GALLILY, B. SHOHAT and D. LAVIE, Cancer Res. 21, 
516 (1961). 

4 R. GALLILY, B. SHOHAT, J. I{ALISH, S. GITTER and D. LAVlE, 
Cancer Res. 22, 1038 (1962). 

5 B. L. RUBIN, A. S. DORFMAN, L. BLACK and R. J. DORFMAN, 
Endocrinology dg, 429 (1951). 

Table I. Effect of dihydroelateriein A on the fertility of mice 

Group No. Daily dose No. of Fertile mating 
animals 

(mg/kg per os) in groups During After treatment (days) 

treatment 1 30 30-60 60-120 

Not fertile after 
120 days 

i 0 10 8/10 2110 0/10 0/10 0/10 
I I 20 10 6/10 4/10 0/10 0/10 0/10 
] I I  40 i0 7110 3110 0110 0/i0 0110 
IV 100 40 1/40 5/40 10/40 13/40 11/40 
Significance a of difference between I and 1V (p) <0.001 <0.001 < 0.01 0.1 0.05 0.1-0.05 

The probability that the observed differences between the compared groups was due to chance, was calculated according to Student's t-test. 


