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Effects  of R e s e r p i n e  on D e v e l o p m e n t  of 7 , 1 2 - D i m e t h y l b e n z a n t h r a c e n e  Induced  M a m m a r y  T u m o r s  
in F e m a l e  Rats  ~ 

Tranqu i l i ze r s  such  as reserp ine  or c h l o r p r o m a z i n e  h a v e  
been  r epo r t ed  to  depress  h y p o t h a l a m i c  ac t iv i ty ,  s t i m u l a t e  
p r o l a c t i n  secre t ion  and  increase  m a m m a r y  d e v e l o p m e n t  
in rats2.  Since p ro l ac t i n  is be l ieved  to  be  i m p o r t a n t  for 
d e v e l o p m e n t  of m a m m a r y  t um or s ,  i t  was  of i n t e r e s t  to  
d e t e r m i n e  t he  effects  of r ese rp ine  on  d e v e l o p m e n t  and  
g r o w t h  of ca rc inogen- induced  m a m m a r y  t u m o r s  (MT) 
in rats .  

Material and methods. Virg in  female  Sp rague -Dawley  
ra t s  were housed  in a t e m p e r a t u r e  (75 =L 2 ~ a n d  l igh t  
(14 h /day)  con t ro l l ed  room,  and  g iven  a d ie t  of W a y n e  
L a b  Blox  (Allied Mills, Chicago, Ill.) a n d  w a t e r  ad  l ibi tnm_ 

Treatment with reserpine be/ore M T  appeara,zce. 76 im~ 
m a t u r e  female  rats ,  each  a p p r o x i m a t e l y  90 g in weight ,  
were d iv ided  r a n d o m l y  in to  3 groups  and  t r e a t e d  as fol- 
lows:  G r o u p  1, i n t a c t  controls ,  no t r e a t m e n t ;  g roup  2, 
i n t a c t  and  10 b~g of reserp ine /100 g b o d y  wt . ;  g roup  3, 
i n t a c t  a n d  100 ~zg of reserp ine /100 g body  wt.  Rese rp ine  
was d isso lved  in sal ine and  in jec ted  s.c. once  da i ly  (see 
Tab le  I for  dose schedule) .  A t  55 days  of age all r a t s  were 
g iven  a single i.v. i n j ec t ion  of 1 ml  of a l ip id  emuls ion  
c o n t a i n i n g  5 m g  of 7, 1 2 - d i m e t h y l b e n z a n t h r a c e n e  (DMBA).  
Af te r  D M B A  t r e a t m e n t ,  a l l  an i m a l s  were p a l p a t e d  weekly  
for MT. The  m e a n  l a t ency  per iod  for MT a p p e a r a n c e  was 
d e t e r m i n e d  b y  ca l cu la t ing  t h e  ave rage  n u m b e r  oI days  
f rom D M B A  t r e a t m e n t  to  de t ec t ion  of each  pa lpab l e  MT. 
All r a t s  were sacr i f iced 120 days  a f t e r  ca rc inogen  t r e a t -  
m e n t ,  a t  wh ich  t i m e  all MT were excised a n d  weighed.  
Signif icance of m e a n  dif ferences  b e t w e e n  groups  was 
ca lcu la ted  b y  s t u d e n t ' s  t- test .  

Treatment with reserpine a/ter M T appeara~ce. 80 female  
r a t s  were g iven  a single in j ec t ion  of D M B A  a t  55 days  of 
age. 75 days  a f t e r  D M B A  t r e a t m e n t ,  w h e n  all r a t s  weighed  
a p p r o x i m a t e l y  250 g and  h a d  a t  leas t  i pa lpab l e  MT, t h e y  
were d iv ided  in to  5 groups  a n d  t r e a t e d  as follows : G r o u p  1, 
i n t a c t  controls ,  no t r e a t m e n t ;  g roup  2, i n t a c t  a n d  10 txg 
reserp ine /100 g b o d y  wt . ;  g roup  3, ova r i ec tomized  con- 
trols,  no  t r e a t m e n t ;  g roup  4, ova r i ec tomized  a n d  10 ~tg 
reserp ine /100 g b o d y  wt . ;  g roup  5, ova r i ec tomized  a n d  
100 >g reserp ine /100 g b o d y  wt .  T he  lower dose of reserp ine  
was in jec ted  s.c. once da i ly  for 50 days ;  t h e  h ighe r  dose 
was in jec ted  once da i ly  for 25 days.  A t  0, 10, 25 and  50 days  
a f t e r  t he  in i t i a l  t r e a t m e n t ,  all  r a t s  were e x a m i n e d  for 
n u m b e r  of p a l p a b l e  MT. 24 h a f t e r  t h e  l a s t  i n j ec t ion  of 
reserpine,  t he  r a t s  were sacr i f iced and  all  MT were excised 
a n d  weighed.  Mean  increase  or decrease  per  group in 
n u m b e r  of p a l p a b l e  MT was d e t e r m i n e d  a t  0-10, 0-25 
a n d  0-50 days  a f te r  t he  in i t i a l  reserp ine  t r e a t m e n t s  
Signif icance of differences  be t w een  m e a n s  was ca lcu la ted  
b y  s t u d e n t ' s  t- test .  

Results. T r e a t m e n t  of i n t a c t  r a t s  w i t h  e i the r  10 or 100 ~g 
reserp ine  before  MT a p p e a r a n c e  s ign i f i can t ly  r educed  t he  
n u m b e r  of M T / r a t  (Table  I). The  100 ~xg dose of reserp ine  
s ign i t i can t ly  l e n g t h e n e d  t he  m e a n  l a t ency  per iod  for MT 
a p p e a r a n c e  a n d  s ign i f i can t ly  r educed  ave rage  t o t a l  
we igh t  of MT/ ra t .  The  10 tzg dose of reserp ine  h a d  no 
adverse  effect  on  b o d y  we igh t  gains,  whereas  t he  r a t s  
g iven  t he  100 vg dose of reserp ine  m a i n t a i n e d  t h e i r  b o d y  
weigh ts  d u r i n g  t h e  t r e a t m e n t  per iod  b u t  showed  a m a r k e d  
loss (33%) in b o d y  we igh t  b y  6 weeks a f t e r  t e r m i n a t i o n  
of t r e a t m e n t .  W h e n  these  r a t s  were sacr i f iced t h e i r  b o d y  
we igh t s  were on ly  s l igh t ly  less t h a n  t h e  i n t a c t  controls .  

T r e a t m e n t  of i n t a c t  r a t s  w i t h  10 ag reserp ine  a f te r  MT 
a p p e a r a n c e  s ign i f ican t ly  increased  d e v e l o p m e n t  and  
g rowth  of MT (Table  II) .  Rese rp ine  a t  e i t he r  dose level  
has  no s ign i f ican t  effect  on  MT d e v e l o p m e n t  in  ovar iec-  
t omized  rats ,  all  r a t s  showing  m a r k e d  MT regression.  The  
ova r i ec tomized  r a t s  t r e a t e d  w i t h  100 ag  reserp ine  los t  
cons iderab le  b o d y  we igh t  a f t e r  25 days  of t r e a t m e n t  a n d  
3 of t he  or ig inal  16 ra t s  died. 

Discussion and conclusiom. W h e n  reserp ine  in jec t ions  
were b e g u n  before  D M B A  t r e a t m e n t ,  a s ign i f ican t  decrease  
in inc idence  of MT was observed .  S t i m u l a t i o n  of r a t  m a m -  
m a r y  g rowth  before  ca rc inogen  t r e a t m e n t  b y  p r e g n a n c y  ~, 
p i t u i t a r y  h o m o g r a f t s  4, of  h y p o t h a l a m i c - m e d i a n  eminence  
e lec t ro ly t ic  lesions 5 has  also been  r epo r t ed  to s ign i f i can t ly  
reduce  t h e  inc idence  of MT. These  t r e a t m e n t s  as well  as 
reserp ine  resu l t  in  increased  p i t u i t a r y  p ro l ac t i n  secre t ion  
and  in m a r k e d  m a m m a r y  d e v e l o p m e n t  2, 6. A p p a r e n t l y ,  
s t i m u l a t i o n  of r a t  m a m m a r y  grow~ch w i t h  d e v e l o p m e n t  
of a p r e d o m i n a n t l y  lobu lo-a lveo la r  s y s t e m  renders  t h e  
m a m m a r y  g land  re l a t ive ly  r e f r ac to ry  to t h e  ac t ion  of 
DMBA3-5.  

Reserp ine ,  w h e n  a d m i n i s t e r e d  to  i n t a c t  r a t s  a l r eady  
bea r ing  D M B A - i n d u c e d  MT, s ign i f i can t ly  s t i m u l a t e d  
d e v e l o p m e n t  of t he  inc ip i en t  MT. Th i s  is in  accord  w i t h  
t he  concep t  t h a t  t r e a t m e n t s  wh ich  increase  p i t u i t a r y  
p ro lac t in  secre t ion  re su l t  in e n h a n c e d  d e v e l o p m e n t  of 
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Table I. Effect of reserpine on incidence of mammary tmnors ill intact rats treated with DMBA 

Group and treatment ~ No. Rats with Average No. oI aa 
of rats tumors (%) tumors/rat 

Average total weightaa Mean latencyaa 
of tumors/rat (g) period (days) 

1. Intact, controls 37 100 10.9 i 0. 7~ 12.2 • 2.3 a 70.2 ~ 2.0g 
2. Intact, reserpine, 10 ~xg bb 18 100 7.5 =L 1.2b 8.5 • 2.2 e 68.0 -4-3.2 h 
3. Intact, reserpine, 100 ~xg ~ 21 81 3.3 i 0.7 ~ 2.6 ~ 1.4 f 98.1 4- 4.4 i 

�9 ~ DMBA was administered when the rats were 55 days old. bb Reserpine (10 ~xg/100 g/body wt.) was injected once daily beginning at age 
30 days and for 40 days thereafter. ,c Reserpine (100 ~xg/100 g/body wt.) was injected once daily beginning at age 50 days and for 15 days 
thereafter, aaMean •  ~,~ ~,i, ~ , i=  P0.001. b,o = P0.005. a,~ = P0.02. a'f e,f = P0.05. 
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Table II. Effects of reserpine on growth and development of DMBA induced mammary tumors in female rats 

EXPERIENTIA 26/10 

Group and treatment ~ 
Average No. of palpable tumors/rat 

Total Average total 
No. of Initial 10 days 25 days 50 days Change weight of 
rats after after after (%) tumors/rat (g) 

treatment treatment treatment 

1. Controls, intact 16 
2. Reserpine (10 p.g), intact 16 
3. Controls, ovariectomized 19 
4. Reserpine (10 [xg), ovarieetomized 16 
5. Reserpine (100 btg), ovariectomized 13 

3.3 ~ 0.5 bb 3.9 4- 0.6 ~ 5.3 -6 0.8 a 6.9 4- 1.0g +109 12.0 -6 3.8J 
3.3-60.7 5.2-4-1.1 b 7.1=1.3 ~ 10.6-t-1.8 h +221 15.5-63.4 
4 .1•  2.6 ~ 0.5 o 1.44-0.4 f 1.3 -6 0.4~ - -  68 1.9 -6 1.2 k 
4.0 ~ 0.7 2.4 -6 0.4 1.6 -6 0.4 1.3 -6 0.4 - -  68 1.4 -6 0.7 
4.3 -6 0.6 3.6 -6 0.5 1.4 -6 0.3 - - - 

�9 ~ DMBA was administered at 55 days of age. The rats were treated with reserpine and/or ovariectomized approximately 75 days after 
DMBA treatment, ub S.E. of the mean. ~,~ a,,, ~,~, ~,~ = P 0.001. ~,b ~ P 0.02. a,% g,a = P 0.05. 

exis t ing ra t  MT ~, s. Reserpine,  however,  failed to signifi- 
can t ly  inf luence MT deve lopmen t  in ovar iec tomized  rats .  
This m a y  be due, a t  least  in par t ,  to  i nadequa te  pro lac t in  
secret ion by  these  rats.  Recen t  s tudies  in our laborator ies  
have  d e m o n s t r a t e d  t h a t  reserpine m a y  or m a y  no t  have  
a s ignif icant  effect  on blood pro lac t in  levels in ovariec- 
tomized  ra ts  9, depend ing  upon the  dose and  t ime  schedule 
of admin is t ra t ion .  

The lower dose of reserpine  admin is te red  e i ther  before 
or af ter  MT appearance  had no effect  on body  weight .  
The h igher  dose of reserpine given before MT appearance  
decreased body  weight  for a per iod af ter  t r e a t m e n t  bu t  
mos t  ra t s  recovered by  the  t ime the  expe r imen t s  were 
t e rmina ted .  The t e m p o r a r y  loss in body  weight  m a y  have  
been pa r t l y  responsible  for the  decreased incidence of 
MT observed in these  rats,  since losses in b o d y  weight  
are of ten  associated wi th  decreased t u m o r  deve lopmen t  ~0. 
The higher  dose of reserpine admin i s t e red  to ovariecto-  
mized MT-bear ing  ra ts  for 25 days  marked ly  reduced 
body  weights,  and  as a resul t  th is  t r e a t m e n t  was no t  
con t inued  for 50 days  or admin is te red  to  in tac t -MT 
bear ing  rats.  

LACASSAGNE and  DUPLANll repor ted  t h a t  mice of the  
C3H strain,  t r ea t ed  wi th  reserpine,  developed spon taneous  
MT earlier t h a n  the  controls.  These resul ts  are in accord 
wi th  the  s t u d y  of BOOT et al. 12 which  d e m o n s t r a t e d  t h a t  
long t e r m  inject ions  of pro lac t in  in mice resul ted in 
enhanced  m a m m a r y  tumorigenesis .  By  contras t ,  CRAN- 
STON 1~ repor ted  t h a t  several  cen t ra l  nervous  sys t em 
depressants ,  including reserpine,  had  no s ignif icant  effect  
on g rowth  of spon taneous  MT in mice, DIXKOR et al. ~ 
repor ted  t h a t  the  m a x i m u m  to le ra ted  dose of reserpine  
given to mice bear ing  spon taneous  MT had  a s l ight  
inh ib i to ry  effect  which  could be corre la ted  wi th  the  degree 
of body  weight  loss. The p robab le  exp lana t ion  for these  
con t ras t ing  resul ts  is t h a t  the  mouse MT are no t  genera l ly  

ho rmone  responsive  in  la ter  s tages of deve lopment ,  
a l though  t h e y  are ini t ial ly h o rmo n e  d e p e n d e n t  t5 On the  
o the r  hand,  carc inogen- induced ra t  MT are h o rmone  
d e p e n d e n t  init ial ly and general ly r emain  h o rmo n e  respon-  
sive in la ter  s tages of deve lopment ,  since e i ther  hypo-  
p h y s e c t o m y  or ova r i ec tomy before or af ter  MT appearance  
results  in decreased incidence and  growth,  respect ively ,  
of MT 1~. 

Rdsumd. Si l 'on injecte  de la r6serpine ~ des ra tes  a v a n t  
de les avoir  trai t~es au carcinog~ne, leurs t umeurs  m a m -  
maires  d iminuen t  tr~s n e t t e m e n t .  E n  revanche,  si l ' injec- 
t ion de r6serpine s 'op~re chez des ra tes  d6j~ a t t e in t e s  de 
ces tumeurs ,  la croissance de ces derni~res e n e s t  sensible- 
merit  stimuI6e. 
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Extranuclear aH-Thymidine Incorporation in Subcortical Cytoplasmic Organelles of Primary Oocytes 
in the Japanese Quail (Coturnix coturnix japonica) 

In  t he  p resen t  work,  laying Japanese  quails  were 
in jec ted  i.p. w i th  1 mCi of t h y m i d i n e  6-all (specific 
rad ioac t iv i ty :  14 Ci /mM,  1 mCi/mI). 11/a h later,  t he  ani- 
mals  were killed by  decapi ta t ion ,  the i r  abdomens  opened 
and  the  in t rafol l icular  peduncu la r  oocytes  r emoved  f rom 
the  ovaries  by  the  cu t t ing  off the i r  pedicle.  These oocytes  
were t h e n  f ixed in acetic acid-alcohol  (1:3) for 1 h a t  

4~ the rea f t e r  for 2 h a t  room tempera tu re .  Af ter  
dehydra t ion ,  t he  oocytes  were e m b e d d e d  in paraf f in  and 
sec t ioned a t  8 ~z. Af te r  depara f f ina t ion  and  rehydra t ion ,  
t he  acid-soluble precursors  were ex t rac ted  by  t r e a t m e n t  
of the  sect ions w i t h  3% perchloric  acid a t  4 ~ for 20 min.  
The slides were coa ted  wi th  nuclear  emulsion L4 (Ilford, 
Great  Bri tain)  by  the  d ipp ing  method .  Af ter  28 days  


