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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. 
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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.  
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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. 
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a) b) 
Photomicrographs of sections stained by hematoxyl in eosin. • 1000. a) Ovary of an untreated female mouse, b) Ovary of dihydroelatericin 
A treated female mouse (100 mg/kg for 28 days). 

Results.  Table  I shows the  ferti le mat ings  t h a t  occurred 
in the  d ihydroe la te r ic in  A t r ea ted  mice. At  the  high 
doses d ihydroe la te r ic in  A was con t racep t ive  and  a lmos t  
no p regnancy  in all t r ea ted  groups. Fol lowing wi thdrawa l  
of admin i s t r a t ion  and dur ing  a period of observa t ion  of 
120 days  thereaf ter ,  fer t i l i ty  r e tu rned  in 28 of 40 animals,  
whereas  11 out  of 40 remained  unferti le.  

Table  I I  shows the  ac t iv i ty  of d ihydroela ter ic in  A on 
the  i m m a t u r e  mouse  uterus.  A remarkab le  increase in 
uterus  weight  was recorded upon  admin i s t r a t ion  of a 
to ta l  of 50 mg/kg  of compound  or more. A 10-fold dose 
(500 mg/kg) did no t  produce  addi t iona l  increase in organ 
weight .  No antagonis t ic  or synergis t ic  effect  of d ihydro-  
elater icin A on the  act ion of es t rogen on u terus  g rowth  
was found.  Inspec t ion  of the  imma tu re  uter i  showed minor  
congest ions in the  t r ea t ed  mice. 

In  the  ma tu re  females, clear inhib i t ion  of ovula t ion  has 
been de t e rmined  by  microscopic examina t ion  of the  
ovaries. Many a t re t ic  follicles were p resen t  in all ovaries 
of the  mice t r ea t ed  wi th  d ihydroe la te r ic in  A at  a dose of 
100 mg/kg  for a t  least  2 weeks (Figure). The failure to 

form corpora  lutea  was aIso noted .  The glands of the  uter i  
of these  mice were found to  be in a res t ing  phase,  some 
showing a process of hyperp las ia  of the  serosa. 

P r e g n a n t  mice '(a group of 10), when  t r ea t ed  for 5 days  
wi th  100 mg/kg  d ihydroe la te r ic in  A f rom the  8th day  of 
pregnancy,  did not  show any  effect  on the  developing 
animals  foetus,  and  the  v iabi l i ty  of l i t ters  was unaffected.  
None  of the  l i t ters  showed congeni ta l  ma l fo rma t ions  a t  
macroscopic  inspect ion.  

The con t racep t ive  mechan i sm of act ion appears  to  be 
by  p reven t ion  of ovula t ion.  I t  should be noted,  however ,  
t h a t  th is  effect  is to a large ex t en t  reversible  for the  ani- 
mals  t r ea t ed  wi th  a dai ly dose of 100 mg/kg  body  weight  
when under  observa t ion  for up to 120 days  following 
wi thdrawa l  of admin i s t r a t ion  of the  substance .  

Al though  d ihydroe la te r ic in  A had  no t u m o r  growth  in- 
h ib i to ry  effect  on a va r i e ty  of t r a n s p l a n t e d  tumors  
s tudied  4, an enhanc ing  effect  on the  growth  of m a m m a r y  
adenocarc inoma MMC1A of female Swiss mice had  been 
found, whereas  when  given to  ovar iec tomized  mice, it  
p roduced  an inh ib i to ry  effect  on the  g rowth  of the  tu-  

Table II. Effect of dihydroelatericin A on uterus weight of immature mice 

Compound Dose (mg/kg per os) No. of 
daily total animals 

Mean body weight Mean uterus 
at end of exp. weight 
(g =~: SD) (mg ~ SD) 

Ratio 
(mg uterus wt./g body weight) 

Saline 0 0 6 9 ! 2.1 8.3 q- 2.7 0.9 
Dihydroelatericin A 10 30 6 7.8 ~- 1.7 10 =L 1.3 1.2 
Dihydroelateriein A 10 50 6 10.5 4- 1.72 16.4 :i:_ 2.5 1.57 
Dihydroelateriein A 20 80 6 8.4 ~- 1.3 15 • 3.4 1.7 
Dihydroelateriein A 100 500 6 13.5 -~ 1.18 21 • 8.6 1.5 
Estradiol 0.05 0.1 6 8.1 • 0.9 45 J_ 2 5.5 
Estradiol + 0.05 + 0.1 + 6 7.5 nL 1 39 :~ 2.1 5.7 
Dihydroelatericin A 20 80 
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mor 6. These observations together with the present report 
indicate that this compound is capable of interfering in 
some way with endocrine mechanisms in the female 
reproductive system. 

Rdsumd. Dihydroe l a t e r i c ine  A admin i s t r6  p a r  vole  buc-  
cale g des souris  femelles  an  moins  p e n d a n t  deux  semai-  
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nes, emp~che  la fer t i l i sa t ion.  L ' 6 x a m e n  h is to logique  des 
ovai res  d 6 m o n t r e  que  la s u b s t a n c e  p r u r i e n t  l ' ovu la t ion .  
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Ultrastrukturelle Untersuchungen der juxtaepiphysiiren Kapillaren nach Perfusionsfixation 

W / i h r e n d  die knorpe l ige  E p i p h y s e  eines E m b r y o s  noch  
yon  zah l re i chen  gef / issf i ihrenden K n o r p e l k a n g l e n  du rch -  
zogen wird,  i s t  m i t  d e m  E i n s e t z e n  der  e n c h o n d r a l e n  Ossi- 
f i ka t ion  der  hya l i ne  E p i p h y s e n k n o r p e l  bei  den  S/iuge- 
t i e ren  gefgsslos (BROOKES1). Bei  den  V6geln  h ingegen  
wird  der  W a c h s t u m s k n o r p e l  der  l angen  R 6 h r e n k n o c h e n  
yon  sog. K n o r p e l k a n g l e n  in se iner  g a n z e n  L/inge d u r c h -  
b o h r t  (LuTEI 2). Diese Knorpe lkan / t l e  e n t h a l t e n  Kapi l la -  
ren, die m i t  den  j u x t a e p i p h y s g r e n  K a p i l l a r e n  in Verb in -  
d u n g  s tehen.  

Der  E insp rossungsprozess  der  j u x t a e p i p h y s / i r e n  Kapi l -  
la ren  in den  E p i p h y s e n k n o r p e l  war  Ziel wiederho l t e r  l icht-  
u n d  e l e k t r o n e n m i k r o s k o p i s c h e r  U n t e r s u c h u n g e n  (IRVING s ; 
ANDERSON u n d  PARKER 4; SCHENK et  aD, 6; BROOKES 1). 
N a c h  rou t inemgss ige r  G e w e b e e n t n a h m e  u n d  Immers ion s -  
f i xa t ion  w u r d e n  in den  j u x t a e p i p h y s / i r e n  Kap i l l a r en  grosse 

E n d o t h e l l i i c k e n  beschr ieben ,  d u r c h  welche zahl re iche  E ry -  
t h r o c y t e n  in die e r6 f fne ten  L a k u n e n  au s g e t r e t en  waren  
(ANDERSON u n d  PARIr SCHENK et  al.S,s). Es  war  
d e s h a l b  y o n  In teresse ,  die U l t r a s t r u k t u r  der  E p i p h y s e n -  
M e t a p h y s e n g r e n z e  n a e h  Pe r fus ions f ixa t i on  zu un t e r su -  
chert. 

Material und methodih. Fiir  die U n t e r s u c h u n g  w u r d e n  
6 m ~ n n l i c h e  W i s t a r - R a t t e n  (mi t t le res  Gewich t  80 g) ver -  
wende t .  Die Tiere  e rh ie l t en  eine A l t r o m i n - R - S t a n d a r d -  
D ig t  sowie T r inkwasse r  ad  l i b i t um.  Die Pe r fus ion  se lbs t  
erfolgte  we i tgehend  n a c h  A n g a b e n  v o n  FORSSMANN et  al.L 
D a  eine gu te  K t i h l u n g  der  Pe r fus ions l6sung  ffir die Ge- 
w e b e e r h a l t u n g  wesen t l i ch  schien,  w u r d e n  in A b / i n d e ru n g  
der  v o n  den  g e n a n n t e n  A u t o r e n  b e s c h r i e b e n e n  Anlage  
das  K t i h l b a d  u n d  die V o r r i e h t u n g  zur  S / i t t igung  der  e r s ten  
Spi i l l6sung m i t  Sauers to f f  u n m i t t e l b a r  vor  die Ansa t z -  
stelle fiir den  Mik rosch lauch  gesetzt .  E i n  D o s e n m a n o m e -  
t e r  m i t  R e i b e r h a h n  wurde  a m  Kf ih lbeh/ i l t e r  a n g e b r a c h t  
u n d  e r l aub t e  so, sowohl  den  B l u t d r u c k  der  Ver suchs t i e r e  
bei  Pe r fu s i o n s b eg i n n  zu messen  als a u c h  den  gewi insch ten  
P e r f u s i o n s d r u c k  e inzuregul ie ren .  

Die Narkose  de r  Tiere  erfolgte  d u r c h  i.p. V e r a b r e i c h u n g  
yon  N e m b u t a l  (ca. 60 m g / k g  KG).  Procedere  : E i n  hepar i -  
n i s ie r te r  PVC-Mik rosch l auch  P E  90 wurde  in d i e A o r t a  
descendens  e ingef i ihr t .  Der  gemessene  B l u t d r u c k  b e t r u g  
bei den  T ie ren  im D u r c h s c h n i t t  ca. 100 his  110 cm H~O. 
E i n e  v o r h e r  ange leg te  L iga tu r sch l inge  u m  die A o r t a  
descendens  w n r d e  angezogen  u n d  der  Mik rosch lauch  in 
die Ar t e r i a  i l iaca c o m m u n i s  vorgeschoben .  W g h r e n d  5 ra in  
wurde  m i t  e iner  1Ringer-Procain-L6sung n a c h  FORSSMANN 
et  al. 7 (4-8~ p h  = 7,4; 350 mOsm)  in zwei V a r i a n t e n  
gespi i l t :  bei  3 T ie ren  bei  e inem D r u c k  y o n  100 cm H~O; 
bei  3 T ie ren  bei  e inem D r u c k  y o n  140 cm H20.  I n  e inem 
we i t e r en  Sch r i t t  wurde  s o d a n n  m i t  e iner  2 ,5%igen  Glut -  
a r d i a l d e h y d l 6 s u n g  (4-8~ p H  7,4; 0,1 mo la r ;  350 mOsm)  
be i  e inem P e r f u s i o n s d r u c k  y o n  60-80  cm HO~ w g h r e n d  
30 m i n  f ixiert .  N a c h  n o c h m a l i g e r  Durchsp f i l ung  m i t  
s -Col l id in -Waschpuf fe r  (400 mOsm)  war  die Perfus ions-  
f i xa t ion  der  T i b i a e p i p h y s e n f u g e n  beendig t .  D a r a n  an-  
schl iessend erfolgte  die E n t n a h m e  der  T ib i aep iphysen fuge  

Fig. 1. Kapillarsprosse aus einer juxtaepiphysfiren Kapillare (Pfeil) 
dringt in Lakune (L) zwisehen zwei mineralisierte Knorpelsepten vor. 
Beaehte das intakte Endothel ohne Erythroeyten-Extravasat naeh 
der Perfusionsfixation. CL = Kapitlarlumen. Perfusionsdruck: 
140 cm H=O. • 3800. 
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