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the blastocyst stage of development has an adverse effect 
on the further development of the rabbit  embryos. In  the 
first series, while all the controls showed visible normal 
implantations (Figure 2), none of the ant i -BKN group had 
any  comparable implanted embryos. Even where a few 
implantat ions were observed in the latter, the uterus was 
much smaller in size compared to the controls, and all the 
implantat ions were confined to one horn, A-8 and A-10. 

Fig. 2. Uteri taken from control and antiblastokinin-treated rabbits: 
a) control; b) and e) anti-BKN treated; a) and b) represent whole uteri 
whereas e) represents the horn that showed implantation sites. 

Similarly, in the second series, while all the controls had 
normal litters, none of the ant i -BKN group had any com- 
parable young. For instance, both the young delivered by 
rabbit  B-6 were abnormally small and one of them (Fi- 
gure 3) was still in the amnionic sac having been expelled 
as such 2 days later than the normal controls. 

Discussion. I t  has been shown earlier i tha t  blastokinin 
first appears in the pregnant  rabbi t  uterus in detectable 
quantities on day 3 and peaks therein around day 5. 
Should blastokinin be biologically active in the formation 
and/or development of blastocysts in vivo, then, ant i -BKN 
might be expected to exert its maximum inhibitory effect 
during this period embryonic development. The fact tha t  
administration of ant i -BKN during this critical stage of 
embryonic development results in either abnormal de- 
velopment of the young or complete cessation of pregnancy 
strongly suggests tha t  blastokinin plays a major role in 
vivo in the normal development of early rabbi t  embryos. 
The relative differences in the effectiveness of ant i -BKN 
in the 2 series of experiments might be due, at least in part, 
to individual variations among the animals in the 2 strains. 

Normally, blastocyst formation in therabbi t  takes place 
around day 3 and implantat ion occurs around day 7 post 
coitum. The schedule of an t i -BKN t rea tment  employed 
was such as to provide the experimental animals with an 
injection of ant i -BKN at each of the pre-blastocyst, early 
blastocyst and late preimplantation blastocyst stages. I t  is, 
therefore not possible to determine precisely whether 
blastokinin specifically facilitates the formation of 
blastocysts or aids in the development of early blasto- 
cysts prior to implantation.  Perhaps it  plays a role in im- 
plantat ion itself. Further  experiments to clarify this point  
are currently in progress 4. 

Zusammen/assung. Passive Immunisierung durch i.p. 
Verabreichung yon Antiblastokinin an tr~tchtige Kanin-  
chert am 2., 4. und 6. Tag post coitum hat  meistens eine 
Unterbrechung der Trgchtigkeit im Implantat ionsstadium 
zur Folge oder fiihrt in einigen wenigen Fgllen zu missge- 
bildeten Jungen. Aus den Ergebnissen kann man den 
Schluss ziehen, class Blastokinin auch in vivo eine wichtige 
Rolle ftir die normale Entwicklung der Keime wghrend 
der Friihphase der Trgchtigkeit spielt. 
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Fig. 3. A foetus expelled by antiblastokinin-treated rabbit (B-6, see 
text). 
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The Protective Effect of Estrogens Against Spontaneous Pancratic Islet and Renal Changes in Aging 
Male Rats 

A considerable amount  of work has been carried out on 
the influence of estrogens upon experimental diabetes and 
pancreatic isletsl-L A sex related spontaneous pancreatic 
islet change in aging male Sprague-Dawley rats has been 
described in our laboratories 4. This appeared to be a good 
model to s tudy the effect of estrogens on the pancreatic 
islets. Previously we reported a beneficial effect of con- 
jugated equine estrogens (Premarin®) in this model in a 
3-month testL The present experiment was designed to 

further s tudy this protective effect with different estro- 
gens administered on a long term basis. 

The other objective of the experiment was to study, be- 
side the pancreatic islet protection, any possible protec- 
tive effect of estrogens against the well known spontane- 
ous renal alternations associated with agingL 

Materials and methods. Two hundred thirty-seven 6- 
week-old male Sprague-Dawley rats (Charles River CD) 
were used in this study. The rats were divided into 10 
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groups  and  were  t r e a t e d  dai ly  for a per iod  of 19 m o n t h s  as 
follows: 1.3 groups  w i t h  sod ium equil in  su lpha te  of 50, 
500 and  1000 ~tg]kg in t he  d r ink ing  wa t e r ;  2.3 groups  wi th  
e t h y n y l  es t radiol  of 4, 40 and  200 ~g/kg in t h e  food;  
3 .3  groups  wi th  sod ium es t rone  su lpha te  of 50, 500 and  
1000 ~tg/kg in t he  food. 1 group se rved  as control .  The  ani-  
mals  received P u r i n a  r a t  meal .  

The  fol lowing p a r a m e t e r s  were  s tud ied  in t he  exper i -  
m e n t :  weekly  b o d y  w e igh t  a n d  food in take ,  t e rmina l  
b lood glucose, o rgan  weigh ts  of p i tu i t a ry ,  adrenal ,  thyro id ,  
l iver  a n d  k idney  and  h i s to logy  of panc reas  a n d  k idney .  The  
inc idence  of t h e  a b o v e - m e n t i o n e d  s p o n t a n e o u s  panc rea t i c  
islet  change  was  d e t e r m i n e d  accord ing  to  t h e  pr inc ip le  
ou t l ined  p rev ious lyL  The  h i s topa tho log ica l  s t a t u s  of  t h e  
k idney  was  eva lua t ed  b y  t h e  m e t h o d  of DURAND e t  al. s. 

Results. 1. The  p re sen t  s t u d y  showed  a h igh  inc idence  of 
spon t aneous  panc rea t i c  islet  change  (fibrosis a n d  enlarge- 
ment )  in t h e  control ,  low dose sod ium equi l in  su lphate ,  
low and  midd le  dose e t h y n y l  es t rad io l  and  low dose  so- 
d ium estron.e su lpha te  groups  (Table I). However ,  in t h e  
midd le  dose sod ium equil in  su lpha te  and  sod ium es t rone  
su lpha te  groups,  t he  inc idence  r a t e  s igni f icant ly  d roppe d  
and  no panc rea t i c  is let  change  was  found  in t he  h igh  dose 
groups  t r e a t e d  w i t h  a n y  of t he  th ree  estrogens.  2. In  t he  
aging an imals  t he re  was  ev idence  of senile g lomeru la r  a n d  
tubu la r  changes.  The  es t rogens  in general  in a dose re la ted  
fashion also exe r t ed  a p ro t ec t ive  effect  ag ins t  these  renal  
a l t e ra t ions  (Table I). 3. The  t e rmina l  b lood glucose va-  
lues were  genera l ly  lower  in t he  t r e a t ed  groups  as com-  
pa red  to  contro ls .  4. The  b o d y  we igh t  was  s igni f icant ly  
lower in  a dose  r e l a t ed  fash ion  of all  t r e a t e d  groups  w i t h  
the  excep t ion  of r a t s  t r e a t e d  w i t h  low dose  sod ium equi l in  
su lpha te  a n d  sod ium es t rone  su lpha t e  (Table II) .  A s imi-  

Table I. Effect of estrogens on the incidence of pancreatic islet 
changes and severity of progressive glomerulonephrosis in male rats 

Group Dose Pancreatic Change Severity of 
(btg/kg) .islet (%) progressive 

change glomerulo- 
No. of nephrosis 
animals (0-4) 
examined 

Control 7/13 53 1.9 
Sodium 50 8/16 50 1.5 b 

equilin 500 1/19 5 a 0.8 b 
sulphate 1000 0] 19 0 • 0.6 b 

Ethynyl 4 6/19 31 2.2 b 
estradiol 40 7/16 43 1.6 ~ 

200 0]20 0 ~ 1.2 
Sodium 50 9/18 50 1.7 b 

estrone 500 2/16 8 • 0.8 
sulphate 1000 0/19 0~ 1.0 b 

• p <0.05. b p <0.01. 

Table II. Body weights and food intake of male rats administered 
different estrogens for 19 months 

Group Dose Mean body weight (g) q- S.E. Food intake 
(ptg/kg) Initial Terminal (g) 4- S.E. 

Average/ 
rat/day 

Control 169 ± 1.6 688 ± 23.2 24.8 -t- 0.56 
Sodium 50 170 J: 2.5 648 ~ 18.0 22.2 :J: 0.48 b 

equilin 500 184 :f: 3.1 437 ± 16.1 b 18.6 4- 0-39 b 
sulphate 1000 174 ~ 1.9 367 ± 13.4 b 16.5 ± 0.36 b 

Ethynyl 4 160 q- 1.9 582 :L 19-2 b 21.4 q- 0.44 b 
estradiol 40 149 ~ 1.5 483 ~ 18.4 b 18.6 -4- 0.35 b 

200 165 :[: 1,2 381:1:9.5 b 15.7 q- 0.46 u 
Sodium 50 176 r: 2.4 671 i 16.9 23.5 q- 0.15 * 

estrone 500 189 :[: 2.5 540 :~: 14.4 b 20.6 ± 0.19 b 
sulphate 1000 176 -b 2.4 446 4- 9.0 b 18.0 -t- 0.142 

a p <  0.05. b p < 0,01. 

lar  dose  re la ted  s igni f icant  r educ t ion  as c o m p a r e d  to  con- 
t ro ls  was  also e v i d e n t  in t he  food in take  in all t r e a t e d  
groups.  5. As far  as t he  organ  weigh ts  are conce rned  the re  
was  genera l ly  a decrease  of thyro id ,  l iver  a n d  k idney  
weight  a n d  an increased  we igh t  of adrenals  and  p i t u i t a r y  
wi th  increas ing  dose  of es t rogens.  

Discussion. The  p r e s e n t  s t u d y  shows t h a t  long t e r m  
es t rogen  t r e a t m e n t  beg inn ing  a t  an ear ly  age w i t h  suffi-  
c ien t ly  h igh  doses  confers  a comple t e  p ro tec t ion  to  ag ing  
male  r a t s  ag ins t  t h e  s p o n t a n e o u s  panc rea t i c  is let  changes  
descr ibed b y  us  p rev ious ly  4. Es t rogens  in a dose  r e l a t ed  
fashion also p r o v e d  to  be  p ro t ec t ive  aga ins t  t h e  senile 
a l t e ra t ion  of  t h e  k idneys .  

Some a u t h o r s  x-s c la im a d i rec t  ef fect  of  es t rogens  on  the  
pancrea t i c  islets.  I n  t h e  l igh t  of t h e  p ro t ec t ive  ac t ion  of 
es t rogens  on b o t h  t h e  panc rea t i c  islets a n d  renal  in tegr i ty  
in our  e x p e r i m e n t  one  should  cons ider  t h e  role of food in- 
t ake  in the  m e c h a n i s m  of  p ro tec t ion .  A corre la t ion  seems 
to  exis t  in our  e x p e r i m e n t  b e t w e e n  the  reduc t ion  of b o t h  
the  food in take  and  t h e  b o d y  we igh t  gain  on the  one hand ,  
and  the  lowering of t he  inc idence  of panc rea t i c  islet f ibro- 
sis and  decrease in s eve r i t y  of renal  changes  on the  o the r  
w i th  an increasing dosage  of es t rogen.  This  poss ib i l i ty  is 
also suppor t ed  b y  obse rva t i ons  t h a t  unde r -nu t r i t i on  9 
exer t s  a beneficial  ef fect  whi le  over - feeding  ~0 has  an  aggre- 
r a t i n g  inf luence on senile k i d n e y  changes .  BgRG n enter -  
ta ins  the  t heo ry  of a poss ib le  a u t o - i m m u n e  origin of t he  
renal  changes  obse rved  in aging neph ro t i c  rats .  In  our  
previous  r epo r t  5 we h a v e  also m e n t i o n e d  t h a t  t he  pan-  
creat ic  islet change  desc r ibed  b y  us m a y  have  an i mmu n o -  
logical componen t .  Since es t rogens  suppress  ce r ta in  
t ypes  of immunologica l  r esponse  ~s, is, th i s  fac tor  could no t  
be  ruled ou t  as p a r t  of t h e  m e c h a n i s m  of  es t rogen  pro-  
t ec t ion  aga ins t  panc rea t i c  is le t  or  rena l  changes  associa ted  
w i t h  aging 14. 

Zusammen/assung. L a n g z e i t b e h a n d l u n g  m i t  Oes t rogen  
bei  von  fr i iher  J u g e n d  an  d a r a n  g e w 6 h n t e n  m/ innl ichen  
R a t t e n  erg ib t  e inen vo l l s t~ndigen  Schu tz  gegen S p o n t a n -  
f ibrosis  der  L a n g e r h a n s s c h e n  Inse ln  u n d  is t  ebenso  wirk-  
s am gegen senile Nierenver~inderungen.  
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