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d u r i n g  n o n - h i b e r n a t i o n .  The  an ima l s  were d iv ided  equa l ly  
in to  3 groups.  A single s u b c u t a n e o u s  in j ec t ion  of 0.5 mg  
of c a d m i u m  chlor ide  was g iven  to  2 g roups  of an ima l s  
a n d  t he  con t ro l  g roup  received 0.2 ml  of a m p h i b i a n  
saline.  The  an ima l s  of one t r e a t e d  group  w e r e  kil led 
a f t e r  7 days,  s imu l t aneous l y  w i t h  the  an i m a l s  of o the r  
t r e a t e d  g roup  a f te r  3 days  of c a d m i u m  in j ec t ion  and  
cont ro l s  a f t e r  7 days  of sal ine in jec t ion .  One tes t i s  f rom 
each  a n i m a l  was  f ixed in B o u i n ' s  f luid for h is to logica l  
s t u d y  whi le  o t h e r  tes t i s  was used for h i s t ochemica l  
loca l iza t ion  of As-3fl-HSD. The  m e a s u r e m e n t  of Leydig  
cells a n d  i ts  nuc lea r  area  was  p e r f o r m e d  on t h e  slides 
s t a ined  w i t h  h e m a t o x y l i n  a n d  eosin accord ing  to  t he  
m e t h o d  of Deb  e t  al.% For  h i s tochemica l  d e m o n s t r a t i o n  
of As-3/%HSD fresh f rozen sect ions  were cu t  in to  20 tzm 
on a Cryos ta t .  A~-3fl-HSD a c t i v i t y  in t he  sect ions  of 
tes t i s  was d e t e r m i n e d  in a s u b s t r a t e  m e d i u m  (dehydro  
ep iandros te rone )  as descr ibed  b y  Deane  e t  al. 1~ Para l l e l  
sect ions  i n c u b a t e d  ill a subs t ra t e - f r ee  m e d i u m  served  as 
controls .  Af te r  60 m i n  i n c u b a t i o n  a t  37 ~ all  t h e  sect ions  
were f ixed a n d  m o u n t e d  in glycer ine jelly. 
H i s tochemica l  r eac t ions  showed  As-3f l -HSD a c t i v i t y  in  
b o t h  t h e  t u b u l a r  a n d  Leydig  ceils of t h e  con t r o l  t o a d  
tes t i s  (figure 1). The  a rea  of the  Leydig  cells inc lud ing  
t h e i r  nuclei  ( table) and  t he  a c t i v i t y  of t he  e n z y m e  A5-3/~ - 

Eifect of cadmium on the Leydig cell and nuclear area 

Group Leydig cell area* Leydig cell No. of toads 
nuclear area * 

(cm 2) (cln ~) 

Control 0.85 • 0.04** 
3 days 0.88 -t- 0.11 
7 days 1.26 ~- 0.04 
p-value ; 
control vs 3 days NS NS 
p-value; 
control vs 7 days <0.001 %0.001 
p-value; 
3 days vs 7 days %0.02 <0.001 

0.32 -~= 0.01 5 
0.33 ~ 0.03 5 
0.47 ~ 0.01 5 

* Camera Lucida, • 500. ** Mean -c SE. NS indicates statistically 
not significant. 

H S D  (figure 2) in  t he  tes t i s  of c a d m i u m - t r e a t e d  t o a d  
sacr if iced a f t e r  7 days,  appea red  to  be  increased  signifi- 
c a n t l y  c o m p a r e d  w i t h  t h a t  of con t ro l s  and  t he  t r e a t e d  
an ima l s  t h a t  rece ived  c a d m i u m  3 days  before  sacrifice. 
The  semini fe rous  t u b u l u s  of t he  t r e a t e d  an ima l s  in jec ted  
w i t h  c a d m i u m  7 days  before  showed  no a c t i v i t y  of t h e  
enzyme.  The  area  of t he  Leydig  ceils a n d  the  a c t i v i t y  of 
As-3/%HSD in t he  tes t i s  of t o a d  sacrif iced 3 days  a f te r  
c a d m i u m  in j ec t ion  revea led  no  s ign i f ican t  change  as 
c o m p a r e d  w i t h  t h a t  of controls .  
The  p r e sen t  s t u d y  shows t h a t  t he  ex tens ion  of pe r iod  
f rom 3 to 7 days,  a f t e r  c a d m i u m  in jec t ion  in toad ,  resul t s  
in  Leyd ig  cells h y p e r t r o p h y  a n d  s t i m u l a t i o n  of As-3fi- 
H S D  a c t i v i t y  in t he  test is .  P resence  of As-3f l -HSD in 
b o t h  t he  t u b u l a r  a n d  Leydig  ceils in  t he  t o a d  tes t i s  ha s  
been  r epo r t ed  p rev ious ly  n,  12. Since the  e n z y m e  As-3fl- 
H S D  plays  an  i m p o r t a n t  role in  s tero id  h o r m o n e  syn-  
thesis ,  t h e  p r e sen t  o b s e r v a t i o n s  ind ica te  t h a t  t e s t i cu la r  
h o r m o n e  syn thes i s  is poss ib ly  increased  in Leydig  cells 
while  decreased  in t u b u l a r  cells a f te r  c a d m i u m  in jec t ion  
in toad .  G u n n e t  alY h a v e  d e m o n s t r a t e d  Leydig  cell 
p ro l i fe ra t ion  and  t u m o r  in tile tes t i s  of r a t  t r e a t e d  w i th  
c a d m i u m .  T h e y  h a v e  sugges ted  t h a t  t h e  t u m o r s  are 
capab le  of secre t ing  suff ic ient  es t rogen.  Leydig  cells 
h y p e r t r o p h y  has  also been  n o t e d  in t he  c a d m i u m - t r e a t e d  
p igeon  s . B u t  t he  m e c h a n i s m  t h r o u g h  wh ich  c a d m i u m  
s t imu la t e s  Leydig  cell a c t i v i t y  ha s  n o t  been  e lucidated .  
Repo r t s  of a h igh  I C S H - a c t i v i t y  of t he  an t e r i o r  p i t u i t a r y  
ha s  b e e n  r epo r t ed  b y  K a r  et  al. in  t he  c a d m i u m - t r e a t e d  
mice a, 1~. Recent ly ,  h is to logica l  s tud ies  on  t he  an t e r i o r  
p i t u i t a r y  revea ls  t h a t  L H  secre t ing  g o n a d o t r o p h s  are 
increased  in t he  c a d m i u m - t r e a t e d  t o a d  14. The  above  
evidence,  therefore ,  suggests  t h a t  c a d m i u m  chlor ide 
s t imu la t e s  Leydig  cells'  ac t iv i ty ,  poss ib ly  b y  increas ing  
g o n a d o t r o p i n  synthes is .  

9 C. Deb, M. C. Boral and C. Sarkar, Anat. Rec. 748, 499 (1964). 
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11 N. M. Biswas, Endocrinology 85, 981 (1969). 
12 N. M. Biswas and C. Deb, Endocrinology 87, 170 (1970). 
13 A. B. Kar, P. R. Dasgupta and R. P. Das, J. Sci. Ind. Res. 
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Summary. P a r a t h y r o i d  h o r m o n e  a d m i n i s t r a t i o n  to t h y r o p a r a t h y r o i d e c t o m i z e d  r a t s  resu l ted  in a s igni f icant  r educ t i on  
in i n o r g a n i c . p h o s p h a t e  c o n t e n t  of a v a r i e t y  of s t r i a t ed  muscles.  Most  o the r  o rgans  were unaf fec ted .  Much  of t he  ex t r a  
u r i n a r y  p h o s p h a t e  p r e s en t  a f t e r  p a r a t h y r o i d  h o r m o n e  s t i m u l a t i o n  m a y  be re leased f rom the  muscles.  

Introduction. W e  h a v e  proposed  t h a t  t he  p h o s p h a t u r i c  
effect  of p a r a t h y r o i d  h o r m o n e  (PTH)  invo lves  more  t h a n  
t he  r ena l  ac t ion  of t h e  h o r m o n e  wh ich  t r ans f e r s  p h o s p h a t e  
f rom the  ex t race l lu la r  f luid (ECF) in to  t he  ur ine.  W e  h a v e  
sugges ted  t h a t  t he re  is also s igni f icant  release of phos-  
p h a t e  f rom ce r t a in  sof t  t issues,  especial ly  muscle,  du r ing  
t he  p h o s p h a t u r i a  and  t h a t  th i s  muscle  p h o s p h a t e  m a y  be  
t he  source of mos t  of t he  e x t r a  p h o s p h a t e  a p p e a r i n g  in 
the  ur ine  3. Th i s  concep t  is s u p p o r t e d  b y  inferences  m a d e  
f rom u r i n a r y  p h o s p h a t e  da ta ,  a l t h o u g h  nega t ive  and  

oppos i te  u r i n a r y  resu l t s  h a v e  also been  presented3.  Our  
f i rs t  d a t a  were l imi ted  to t he  t e s t i ng  of one muscle,  and  
our  inorgan ic  p h o s p h a t e  assay  gave  s o m e w h a t  h igher  
va lues  t h a n  those  of H a n s e n  e t  a l ) ,  sugges t ing  some con- 
t a m i n a t i o n  w i t h  ester i f ied p h o s p h a t e .  The  purpose  of th i s  
s t u d y  was to e x a m i n e  o the r  muscles  and  organs  in the  
r a t  to  more  comple t e ly  descr ibe t he  origins of t h e  P T H  
induced  p h o s p h a t u r i a .  I n  add i t ion ,  t he  inorganic  phos-  
p h a t e  assay  was i m p r o v e d  to m o t e  accu ra t e ly  s epa ra t e  
changes  in inorganic  f rom changes  in ester-ified p h o s p h a t e .  
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Table 1. Effect of PTH on phosphate levels 
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Sample Ex- n Vehicle PTH &* p** Vehicle PTH & p 
periment 

Striated muscle Inorganic phosphate 
Diaphragm 1 19 14.6'** 13.4 
Esophagus 2 I0 10.5 9.6 
Gastrocnemius 2,3 21 19.0 18.4 
Soleus 2, 3 20 14.4 13.6 

Other muscle 
Intestinal smooth 3 11 6.90 6.61 
Ventricle 1 19 11.7 11.2 

Other organs 
Cerebral cortex 2, 3 22 
Liver 2, 3 21 
Lung 1 20 

Inorganic phosphate 1,2,3 42 
Total calcium 1,2, 3 42 

Acid soluble phosphate 

-1.2 • 0.4 0.01 31.9 29.7 -2.2 ~ 1.1 0.07 
-1.0 ~- 0.2 <0.01 22.2 20.7 -1.4 • 0.7 0.07 
-0.6 ~: 0.3 <0.1 45.6 45.6 0.1 :~- 0.5 NS 

0.9 ~- 0.2 <0.001 32.6 30.8 -1.8 • 0.5 <0.01 

-0.29 j_ 0.38 NS 15.0 15.0 0.0 ~ 0.5 NS 
-0.4 ~ 0.4 NS 22.0 21.4 -0.6 • 0.4 NS 

7.14 7.03 0.11 • 0.34 NS 1.4.5 14.3 -0.2 ~_ 0.4 NS 
3.78 3.25 -0.54 • 0.14 %0.001 18.4 17.3 -1.2 -~ 0.4 ~0.01 
3.81 3.46 0.36 -t= 0.18 0.06 8.7 7.7 -1.0 ~_ 0.2 <10.001 

Plasma minerals 

3.51 2.33 1.18 ~_ 0.04 <0.001 
1.61 2.81 1.20 4- 0.05 <0.001 

*~ :~ S. E. for the difference between PTH and vehicle treated rats in each of n repIicates. ** Calculated by the t-test for paired observations 5. 
***~inole/g tissue wet weight except for plasma data which are ~xmole/inl. 

Materials  and methods. O u r  m e t h o d s  fo l lowed t h e  t i s sue  
s tud ies  p u b l i s h e d  ear l ier  ~ e x c e p t  as no ted .  Male, S P D  
ra ts ,  f r o m  A R S / S p r a g u e - D a w l e y ,  Madison ,  Wiscons in ,  
a r b i t r a r i l y  pa i red ,  were  t h y r o p a r a t h y r o i d e c t o m i z e d .  Af t e r  
su rge ry ,  t h e  a n i m a l s  were  g iven  dist i l led w a t e r  ad  l i b i t u m  
b u t  no  food. 12 h later ,  100 ~zCi s2PO 4 were  a d m i n i s t e r e d  
i n t r a v e n o u s l y  in 0.5 ml  0 .9% NaC1. 5 m i n  la te r  a s.c. in- 
j ec t ion  of e i the r  50 U P T H  (Wilson  L a b o r a t o r i e s ,  Chicago,  
TCA p o w d e r  of b o v i n e  P T H ,  179 U / m g )  d i sso lved  in 
0.2 ml  of 0 .9% NaC1 or  a vehicle  (V) in jec t ion  of 0.2 ml  
0 .9% NaCI  w a s  g iven  a t  r a n d o m  to  each  pa i r  of ra ts .  
4 h later ,  t h e  r a t s  were  a n e s t h e t i z e d  and  a b lood  s a m p l e  
w a s  col lected f r o m  the  tai l  for  p l a s m a  ca l c ium and  in- 
o rgan ic  p h o s p h a t e  assay .  T i s sues  were  col lected for  in- 
o rgan ic  and  acid so luble  p h o s p h a t e  a s s a y  w i t h  the  fol- 
lowing  mod i f i ca t ions .  T i s sue  s a m p l e s  were  f rozen  in l iquid 
n i t rogen .  E a c h  f rozen  s a m p l e  w a s  w e i ghed  a n d  t h e  t i s sue  
w a s  h o m o g e n i z e d  w i t h  a m o t o r - d r i v e n  pes t le  a t  0~ in 
2.5 m l  5% HC10 4 whi le  stil l  f rozen.  The  ino rgan ic  a2p 
level w a s  m e a s u r e d  ~, a n d  specific a c t i v i t y  w a s  ca lcu la ted .  

Table 2. Effect of PTH on asp specific activity 

Sample 11 Vehicle PTH A p 

Striated muscle Inorganic phosphate SA 
Diaphragm 18 6.85* 5.67 -1.17 i 0.28 < 0.001 
Esopbagus 11 7.22 5.20 -2.03 i 0.31 < 0.001 
Gastrocnemius 22 2.38 2.21 0.13 • 0.16 NS 
Soleus 21 6.85 6.17 -0.68 ~- 0.62 NS 

Other muscle 
Intestinal smooth 11 18.1 15.8 -2.3 i 0.7 0.01 
Ventricle 19 30.1 25.8 4.3 • 0.9 ~ 0.001 

Other organs 
Cerebral cortex 22 1.65 1.39 -0.26 i 0.08 % 0.01 
Liver 21 32.1 26.4 5.8 • 0.9 < 0.001 
Lung 19 26.9 18.8 8.1 T 1.1 < 0.001 

Plasma 41 28.2 19.4 8.8 • 0.7 < 0.001 

*cpm • 10 3/[xmole P. The data are presented as in table 1. 

T i s sues  were  col lected in t h r ee  e x p e r i m e n t s  as i n d i c a t e d  
in t ab le  1. T h e  e s o p h a g e a l  musc le  s h e a t h  h a d  p r o m i n e n t  
s t r i a t ions ,  so t h e  d a t a  f r o m  it  were  classif ied as  s t r i a t e d  
muscle .  A n  a rea  of t h e  colon w a s  slit  l ong i tud ina l ly ,  t h e  
m u c o s a  w a s  s c r a p e d  a w a y ,  a n d  t h e  r e m a i n i n g  musc l e  w a s  
cu t  free. H i s to log ica l  e x a m i n a t i o n  s h o w e d  on ly  sma l l  
a m o u n t s  of m n c o s a  r e m a i n i n g  a t t a c h e d  to  t he  s m o o t h  
musc le  layers .  
Results.  Tissue  p h o s p h a t e .  I n  t ab l e  1, P T H - t r e a t e d  r a t s  
h a d  s ign i f i can t ly  lower  i no rgan ic  p h o s p h a t e  in s t r i a t e d  
musc le s  b u t  n o t  in ca rd iac  musc l e  or  s m o o t h  musc le .  
Th i s  d i f ference  b e t w e e n  card iac  a n d  s t r i a t e d  musc l e  w a s  
n o t  s ign i f i can t  s ince ana lys i s  of v a r i a n c e  6 gave  a n o n -  
s ign i f i can t  t i s s u e - b y - t r e a t m e n t  i n t e r ac t ion .  W h e n  t h e  
acid so luble  p h o s p h a t e  va lue s  were  pooled,  t he r e  w a s  a 
s ign i f i can t  r e d u c t i o n  in t he  P T H  g r o u p s  (p 0.01). Th i s  
s i m u l t a n e o u s  r e d u c t i o n  in acid so luble  a n d  i n o r g a n i c  
p h o s p h a t e  ind ica t e s  t h a t  the  i n o r g a n i c  p h o s p h a t e  e i t h e r  
w a s  re leased  f r o m  the  musc l e  cell or  w a s  i n c o r p o r a t e d  in to  
a pe rch lor ic  acid p r ec ip i t ab l e  fo rm.  I t  ru les  o u t  incor -  
p o r a t i o n  of i n o r g a n i c  p h o s p h a t e  in to  low m o l e c u l a r  w e i g h t  
es te rs  s u c h  as A T P ,  c rea t ine  p h o s p h a t e  or  hexose  p h o s -  
pha t e s .  Whi l e  s o m e  ino rgan ic  p h o s p h a t e  w a s  re leased  
f r o m  l iver  a n d  lung,  m o s t  of t he  r e duce d  p h o s p h a t e  con-  
t e n t  comes  f r o m  t h e  es ter i f ied f r a c t i on  as  s h o w n  b y  t h e  
la rger  d r o p  in acid so luble  p h o s p h a t e .  
a sp  specific ac t iv i ty .  Visce ra  s t u d i e d  ear l ier  a n d  e r y t h r o -  
cy tes  r a p i d l y  e x c h a n g e d  ino rgan ic  p h o s p h a t e  b e t w e e n  
the i r  ceils a n d  t h e  p l a s m a  7. Th i s  r a p i d  e x c h a n g e  w a s  also 
t r u e  of  t h e  liver,  lung,  ven t r i c le  and ,  to  a lesser  e x t e n t ,  
s m o o t h  musc l e  as  s h o w n  b y  t h e  c loseness  of t he i r  inor-  

1 Supported in part by a grant from the Marquette University 
Committee on Research. 

2 R.A. Meyer, Jr, and M. H. Meyer, Endocrinology 94, 1331 (1974). 
3 S .E.  Hansen, H. I. D. Thielden and J. Dick, Acta Chem. scand. 

26, 1166 (1972). 
4 R.A. Meyer, Jr, and M. H. Meyer, Endocrinology 96, 1048 (1975). 
5 R . G . D .  Steel and J. H, Torrie, in: Principles and Procedures of 

Statistics, p. 78. McGraw-Hill Book Company, New York 1960. 
6 S .W.  Greenhouse and S. Geisser, Psyeholnetrika 24, 95 (1959). 
7 R.A. Meyer, Jr, and M, H. Meyer, Fed. Proc. 33, 241 (1974). 
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ganic phospha te  specific act ivi t ies  to t h a t  of the  plasma 
(table 2). The except ion to this were the  s t r ia ted  muscles 
and brain. Bo th  showed a low specific ac t iv i ty  which in- 
dicates slower turnover ,  Pa ra thy ro id  hormone  signi- 
f icant ly  reduced the specific ac t iv i ty  of phospha te  in the  
plasma and most  organs, which is consistent  wi th  the 
hypothesis  of a release of low specific ac t iv i ty  phosphate  
f rom the  s t r ia ted muscles. A decline in plasma specific 
ac t iv i ty  would  reduce the  organ specific ac t iv i ty  as the  
tu rnover  of inorganic phospha te  occurred be tween  tissues 
and the  plasma. 
Discussion. The large phosphatur ic  effect of P T H  in 
thy ropara thyro idec tomized  rats  indicated mobil izat ion 
of phospha te  f rom a source o ther  t han  the ECF,  b u t  the 
phosphate  con ten t  of most  organs was unaffected by 
acute  P T H  adminis t ra t ion  2. The present  s tudy  indicates 
t h a t  soft t issue phosphate  release is restr ic ted to inorganic 
phospha te  f rom str ia ted muscle and smaller  amounts  from 
bo th  inorganic and esterified phosphate  f rom l iver  and 
lung. Release of inorganic phospha te  from muscle in the  
amounts  of 1 ~mole/g is sufficient to account  for the  large 
phosphatur ic  response to PTI-I observed earlier 9. 

I t  should be emphasized tha t  the  mechanism of this re- 
lease is unknown.  There  are numerous  possible explana-  
t ions including a direct  effect of P T H ,  some unknown 
phospha te  mobil izing hormone,  or a response of the  
muscle cells to hypophospha temia .  The  la t te r  is unlikely 
since the  hypophospha temia  following calci tonin ad- 
minis t ra t ion  does no t  a l ter  muscle phospha te  levels 4. 
Also, if phospha te  behaves  as chloride does in the  cell, the  
nega t ive ly  charged cy top lasm would repel the  phosphate  
and l imit  the  q u a n t i t y  of free phospha te  in the cytoplasm. 
Thus, most  of the  phospha te  measured  in our studies is 
p robab ly  s tored in organelles. Phospha te  is known to be 
ac t ive ly  accumula ted  by  the  mi tochondr ia  8. We suggest 
t h a t  the  release of phospha te  f rom muscle is f rom an or- 
ganelle wi thin  the  cell and is unl ikely to represent  simple 
diffusion out  of the  cytoplasm.  We  suggest t ha t  this large 
pool of slowly tu rned-over  muscle phosphate  m a y  re- 
present  a physiological  reserve which can be mobilized 
to p reven t  ex t reme hypophospha temia .  

8 N.E.  Lofrumento, F. Zanotti and S. Papa, FEBS Left. d8, 188 
(1974). 

Ovar ian  funct ion  in adult  rats  treated  w i t h  a n t i t h y m o c y t e  s e r u m  
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Summary. In t raper i tonea l  t r e a t m e n t  of adul t  rats  wi th  an t i t hymocy te  serum for 2 weeks al tered the ovar ian function. 
Dur ing the  t rea tment ,  anovula t ion  wi th  the persistence of corpora lutea and a t endency  toward  a pe rmanen t  diestrous 
s ta te  was observed. 

Recent ly ,  a role of t h y m u s  during the  per inata l  period 
wi th  respect  to the adul t  ovar ian  funct ion has been sug- 
gested. The  t h y m u s  m a y  well have  a basic role in the  
organizat ion of the  late adul t  hypo tha lamus-p i tu i t a ry  
axis for sexual  funct ions by  p rogramming  the  functions 
of the  neuroendocrine sys tem 1. A neonata l  t h y m e c t o m y  
induced s ter i l i ty  in female mice 2 and could be p reven ted  
by  the graf t ing of thymuses  f rom newborn or adul t  mice 
within  14 days af ter  b i r thL  T h y m e c t o m y  after  the  age 
of 7 days was no longer associated wi th  dis turbed ovar ian  
deve lopment  9. An in t raper i tonea l  inject ion of a thymic  
cell suspension f rom 22- to 30-day-old female ra ts  into 
newborn rats  p reven ted  the adul t  anovu la to ry  s ter i l i ty  
induced by  a single tes tos terone  propionate  adminis t ra-  
t ion at  5 days  of age 4. All these results demons t ra te  a 
possible par t ic ipa t ion  of the immune  system in the de- 
v e l o p m e n t  of the  ovar ian  function.  This  s tudy  was des- 
igned to de termine  the cont ingent  changes in the  ovar ian 
function, es t imated  by  vagina l  smear changes, induced 
by  the an t i t hymocy t e  serum in adul t  rats. 
A n t i t h y m o c y t e  serum (ATS) was produced by  immu-  
nizing pigs weighing 80-90 kg wi th  t hymus  cells taken  
f rom 6-week-old outbred  rats. The immuniza t ion  pro- 
cedure included 2 s.c. inject ions spaced 14 days  apart ,  
each conta ining 2 • 109 cells in complete  F reund ' s  adju-  
vant .  7 days af ter  the  second inject ion the  animals  were 
bled and the  serum was collected, inac t iva ted  a t  56 ~ for 
30 min and absorbed wi th  one-half  of its vo lume  of rats  
erythrocytes .  The cytotoxin ,  leukoagglut inin  and hemag-  
glut inin t i ters  of the serum were 1 : 256, 1 : 2048 and 1 : 64 
respect ively.  The immuno-suppress ive  effects of ATS 
were assessed by  producing a prolonged sem{allogenic 
graf t  surv iva l  in ra t sL Normal  pig serum (NPS) was pro- 
cessed in the  same manner .  

Adult ,  9-week-old female  Wis ta r  rats  of our l abora tory  
colony, displaying regular  estrous cycles for 14 days 
before the  exper iment ,  were used. In  the exper imenta l  
group, 6 animals  were injected in t raper i toneal ly  wi th  
1.5 ml  of ATS daily for 15 days. 5 control  animals  were 
t rea ted  wi th  equal  amount s  of NPS .  Vaginal  smears were 
t aken  daffy f rom the  second day to  the  last  day  of t rea t -  
men t  f rom both  exper imenta l  and control  groups. These 
were eva lua ted  by  ascribing a rb i t ra ry  numbers  to different 
cytological  pa t te rns  (table), and the  average dai ly  score 
was de termined  for each of the  animals  during the  ATS 
or N P S  adminis t ra t ion,  in order to eva lua te  t he  differ- 
ences stat ist ically.  The  average vagina l  score in the  ATS-  
t rea ted  group (2.52) was signif icantly lower (p < 0.01) 
t han  t h a t  in the  N P S - t r e a t e d  group (4.61). By  way  of 
comparison,  the  average  vaginal  score in a group of un- 
t rea ted  animals  of the  same age observed for 28 days was 
4.71 (S.E. 0.29; 95% confidence in te rva l  3.46-5.98). 
3 exper imenta l  animals  were killed immedia te ly  after  
t e rmina t ing  the  A T S  t r ea tmen t ;  estrous cycles in the 
remaining exper imenta l  and all control  animals  were 
s tudied during the  2 following months  and the rats  were 
killed afterwards.  The  estrous cycle of the  control  N P S -  
t rea ted  rats  remained normal  dur ing and after  t r ea tment ,  
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