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Controlled Amylophagia in Female Mice 
A m y l o p h a g i a  or  t he  inges t ion  of s t a r c h  is a pe rve r s ion  of 

t h e  appe t i t e .  T h e  s t a r c h  c o n s u m e d  is genera l ly  Argo  b r a n d  
l a u n d r y  s t a rch .  F r e q u e n t ,  t h o u g h  n o t  exc lus ive  occur rence  
of such  p rac t i ces  ha s  been  desc r ibed  a m o n g  p r e g n a n t  
f emalesL  Some  i n v e s t i g a t o r s  h a v e  s t ud i ed  t h e  effects  of 
a r t i f ic ia l ly  con t ro l l ed  a m y l o p h a g i a  on  l a b o r a t o r y  an i -  
m a l s  2-*. T h e  resu l t s  of these  d iverse  e x p e r i m e n t s  fai l  to  
c la r i fy  bas ic  ques t i ons  a b o u t  t h i s  p a r t i c u l a r  f o rm  of pica.  
Th i s  s t u d y  was  u n d e r t a k e n  to  a u g m e n t  t he  p a u c i t y  of in-  
f o r m a t i o n  on  con t ro l l ed  a m y l o p b a g i a .  

Methods and materials. T h e  e x p e r i m e n t s  were  p e r f o r m e d  
u p o n  6 -week-old  H A - I C R  Swiss s t r a i n  female  mice,  e ach  
we igh ing  a p p r o x i m a t e l y  20 g a t  t h e  o u t s e t  of t h e  exper i -  
m e n t .  G r o u p  A ( the  con t ro l  group)  was  fed 100% m e a l -  
R o c k l a n d  l a b o r a t o r y  p r i m a t e  d ie t  (17% pro te in) .  G r o u p  B 
was  fed a d ie t  of 50% mea l  a n d  50% s t a r c h - A r g o  gloss 
l a u n d r y  s t a r c h - b y  weight .  G r o u p  C was  fed 100% s ta rch .  
4 g of food pe r  a n i m a l  were p r o v i d e d  pe r  day .  These  d ie ts  
were  c o n t i n u e d  for 15 weeks in g roups  A a n d  B. T he  ani -  
ma l s  in  g roup  C subs i s t ed  on  t h e i r  d ie t  for v a r y i n g  t i m e s  
u p  to  a m a x i m u m  of 4 weeks.  

T h e  b lood  used  for  t h e  h e m o g l o b i n  va lues  was t a k e n  
f rom t h e  ta i l  of t h e  mouse .  Va lues  were d e t e r m i n e d  inia 
t i a l l y  a n d  a f t e r  1, 2, 4x/~, a n d  10 weeks respec t ive ly .  

Af t e r  14 weeks on  t h e  diet ,  t h e  a n i m a l s  were  m a t e d  b y  
i n t r o d u c i n g  4 ma le  mice  pe r  10 females  for  20 days .  T h e  
females  were  t h e n  p laced  in s epa ra t e  cages a n d  w a t c h e d  for  
a n o t h e r  20 days .  

Results. Body weight. T h e  d a t a  p e r t a i n i n g  to  b o d y  
w e i g h t  is s h o w n  in  F igu re  1. T h e  a n i m a l s  w ho  c o n s u m e d  a 

Differences between normal controls and amylophagic mice 

Group A Group B 
(Control) {50% Starch) 

Pregnant 70% 20% 
Mean number in litter 9 5 
Viability of litter 8 per litter alive All dead 

after 14 days within 24 h 
Mother's concern Builds nest, preans No nest, 

litter, allows suckling, litter scattered, 
l i t ter  kept in 1 spot no suckling 

Percent anomalies 0% 9% 
Time between introduction 20-35 days 22-27 days 
of males and giving birth Mean = 29.4 Mean = 24.5 

d ie t  of 100% s t a r c h  exp i red  w i t h i n  a m o n t h ;  t h e i r  w e i g h t  
cu rve  showed  a c o n t i n u a l  d o w n w a r d  slope. Af te r  a n  in i t ia l  
increase  in we igh t  ove r  t h e  cont ro ls ,  t he  a n i m a l s  o n  t h e  
50% s t a r c h  d ie t  m a i n t a i n e d  a n  a l m o s t  iden t i ca l  slope as  
t h e  con t ro l  group.  T h e  d i f fe rence  in w e i g h t  b e t w e e n  the se  
2 g roups  was  n o t  s t a t i s t i c a l l y  s ign i f ican t .  

Hemoglobin. F i g u r e  2 d e m o n s t r a t e s  t h e  h e m o g l o b i n  
va lues  of t h e  g roups  of mice.  S o m e w h a t  lower  h e m i c  va lues  
a m o n g  t h e  s t a r c h - e a t i n g  mice  were  n o t e d  a f t e r  2x/~ a n d  4 
weeks.  However ,  t h i s  t e n d e n c y  was  n o t  s t a t i s t i ca l ly  s igni-  
f i c a n t  ( P  > 0.05). T h e  mice  e a t i n g  50% a n d  100% s t a r c h  
h a d  s imi la r  h e m o g l o b i n  va lues  in  sp i te  of t h e  d i f fe rence  in 
t h e i r  diets .  

Reproductive performance. T h e  T a b l e  p o i n t s  o u t  t h e  dif-  
ferences  b e t w e e n  t h e  con t ro l  g roup  a n d  t h e  s t a r c h - e a t i n g "  
g roup  w i t h  r e g a r d  to  r ep roduc t i on .  T h e  n u m b e r  of preg-  
nanc ies  ach i eved  in t h e  con t ro l  g roup  was  s ign i f i can t ly  hig-  
he r  t h a n  in t h e  s t a r c h - e a t i n g  mice  ( P  = 0.05). S igni f icance  
was also ach ieved  in a c o m p a r i s o n  of l i t t e r  size b e t w e e n  t he  
2 g roups  ( P  = 0.05). L&rger l i t t e r s  occur red  in t he  con t ro l s  
t h a n  d id  in t he  s t a r c h - e a t i n g  mice.  24 l i t t e r  m o r t a l i t y  was  
100 % in t h e  of fspr ing  of t he  s t a r c h - e a t e r s ;  s l igh t  m o r t a l i t y  
occur red  in t h e  l i t t e r s  of t h e  con t ro l s  d u r i n g  t he  f i rs t  14 
days  of life. A n  a n o m a l o u s  pa i r  of h i n d  legs was n o t e d  on  a 
fe tus  of one  of t h e  s t a r c h  l i t ters .  

Discussion. I n  l a b o r a t o r y  an imals ,  t h e r e  is ev idence  t h a t  
p r o t e i n  dep l e t i on  m a y  increase  b o t h  t h e  r a t e  of e r y t h r o -  
poiesis  a n d  i ron  a b s o r p t i o n  s. Such  a p r o t e c t i v e  m e c h a n i s m  
m a y  exp la in  t h e  lack of a s ign i f i can t  a n e m i a  in ou r  s t a r ch -  
e a t i n g  a n i m a l s  w h e n  t h e  p ro te in ,  v i t a m i n s  a n d  mine ra l s  
were  d i l u t ed  b y  50% w i t h  s t a r ch .  

R e l a t i v e  dMiciency  of p ro te in ,  however ,  m a y  n o t  lead to  
w e i g h t  loss, especia l ly  w h e n  t h e  d i e t  is bu f fe red  b y  so 
ca l led  ' e m p t y  ca lor ies ' .  W h i l e  a 50% r e d u c t i o n  of p r o t e i n  
c o n t e n t  b y  we igh t  was  ach i eved  in  t h e  mice  whose  d ie t  
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Fig. 1. Average body weights of normal mice and those on starch 
diets, 
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Fig. 2. Comparison of hemograms of normal and starch-eating mice• 
The ranges of values are noted. 
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c o n t a i n e d  50% s ta rch ,  w e i g h t  loss d id  n o t  occur.  T he  Argo 
s t a r c h  c o n c e i v a b l y  p r o v i d e d  p r o t e i n  def ic ient ,  c a r b o h y -  
d r a t e  calories  to  s u p p o r t  th i s  s l igh t  a u g m e n t a t i o n  of 
weight .  

The  di f ference in  c o n c e p t i o n  ra te ,  however ,  b e t w e e n  
t h e  s t a r c h - e a t i n g  mice  a n d  t h e  con t ro l s  was  s t r ik ing .  T he  
s ame  m a y  be  said for  t h e  l i t t e r  size. P e r h a p s  of g rea t e r  im-  
p o r t a n c e  was t h e  t o t a l  l ack  of i n t e r e s t  or conce rn  for  t h e  
of f spr ing  e x h i b i t e d  b y  t h e  s t a r c h - e a t i n g  mice.  Th i s  cer- 
t a i n l y  could  h a v e  c o n t r i b u t e d  to  t h e  100% 24 h m o r t a l i t y  
a m o n g  t h e  s t a r c h  l i t ters .  

Zusammen/assung. E s  wi rd  gezeigt,  dass  die A m y l o p h a -  
gie bei  de r  Maus  ke ine  AnAmie, dagegen  eine V e r m i n d e -  
r u n g  de r  G r a v i d i t A t e n  u n d  A b n a h m e  de r  p ro  G e b u r t  ge- 
b o r e n e n  J u n g t i e r e  herbe i f i ih r t .  
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A n  I n c r e a s e  in  T h y r o i d  R a d t o i o d i n e  U p t a k e  F o l l o w i n g  the  A d m i n i s t r a t i o n  of C y p r o t e r o n e  Ace ta te  

C y p r o t e r o n e  (6-chloro-A~-l,  2-~-methylene-17cc-hydro-  
xyproges te rone ,  Sche r ing  S H  80881) a n d  c y p r o t e r o n e  
a c e t a t e  (Scher ing  S H  80714) a re  two  of t h e  m o s t  p o t e n t  
a n t i a n d r o g e n s .  B o t h  b lock  t h e  ef fec t  of e n d o g e n o u s  a n d  
exogenous  t e s t o s t e r o n e  a n d  o t h e r  a n d r o g e n s  a t  b o t h  
p e r i p h e r a l  1-5 a n d  c e n t r a l  ( h y p o t h a l a m i c )  ~-s r ecep to r  
sites.  C y p r o t e r o n e  a c e t a t e  possesses  s t r o n g e r  a n t i a n d r o -  
genic  a c t i v i t y  b u t  is also ges tagen ic ;  c y p r o t e r o n e  is a 
w e a k e r  a n t i a n d r o g e n  b u t  ha s  no  ges tagen ic  effects  *. 
A p a r t  f r om t h e  p r i n c i p a l  effects  ( semina l  vesicle  a n d  
p r o s t a t e  a t r o p h y ) ,  severa l  r e ac t i ons  in  t h e  e n d o c r i n e  
s y s t e m  in genera l  were  obse rved  fo l lowing a n t i a n d r o g e n  
a d m i n i s t r a t i o n :  changes  in  t h e  b lood  g o n a d o t r o p h i n  level  
a n d  t h e  a d e n o h y p o p h y s i a l  g o n a d o t r o p h i n  c o n t e n t  1°-12, 
d e v e l o p m e n t  of t h e  c a s t r a t i o n  cells in  t h e  a d e n o h y p o -  
phys i s  is a n d  a decrease  in  a d r e n a l  w e i g h t  14. T he  l a s t  
effect  is p r o b a b l y  due  to  ges tagenic  a c t i v i t y ,  s ince i t  is 
also p r o d u c e d  b y  o t h e r  ges tagen ic  s u b s t a n c e s  15. A l t h o u g h  
t h e  effects  of va r ious  s te ro id  h o r m o n e s  on  t h y r o i d  
a c t i v i t y  h a v e  b e e n  wide ly  s tud ied ,  no  s t u d y  on  t h e  effects  
of a n t i a n d r o g e n s  ha s  so far,  to  o u r  knowledge ,  been  
pub l i shed .  I n  t h e  course  of s t u d y  of t h e  effects  of s t e ro id  
h o r m o n e s  on  125I-thyroxine b i n d i n g  b y  a d e n o h y p o p h y s i a l  
p r o t e i n s  in  v i t r o  16,17 we obse rved  t h a t  oes t rogens  h a d  
a s t i m u l a n t  ef fec t  a n d  t e s t o s t e r o n e  (as wel l  as t h e  t h y r o i d  
ho rmones )  a n  i n h i b i t o r y  effect.  I n  a s t u d y  of t h e  ac t ion  
of c y p r o t e r o n e  ace ta te ,  desc r ibed  in  d e t a i l  e l sewhere  is, 

we obse rved  a n  increase  in t h y r o i d  r ad io iod ine  u p t a k e  
fo l lowing i ts  a d m i n i s t r a t i o n .  T h i s  effect,  as wel l  as i t s  
i n t e r a c t i o n  w i t h  a n  oes t rogen,  oes t r ad io l  d ip rop iona te ,  
fo rms  t h e  sub j ec t  of t h e  p r e s e n t  c o m m u n i c a t i o n .  

C y p r o t e r o n e  a c e t a t e  was  a d m i n i s t e r e d  to  a d u l t  m a l e  
r a t s  ( de scendan t s  of t h e  W i s t a r  s t ra in ,  Velaz,  P rague)  
in  a s t a n d a r d  l a b o r a t o r y  d ie t  (Lar sen  die t ,  Velaz,  P rague )  
in  1.6°/00 c o n c e n t r a t i o n  ( r ep resen t ing  a b o u t  5 r a g / d a y / r a t ) .  
Oes t rad io l  d i p r o p i o n a t e  (Agofoll in S P O F A )  was  a d m i n -  
i s t e red  i.m. in  da i ly  doses of 50 ~g in  ol ive  oil. I n  t h e  f i r s t  
e x p e r i m e n t ,  t h e r e  were  9 con t ro l  r a t s  a n d  9 r a t s  t r e a t e d  
w i t h  c y p r o t e r o n e  ace ta t e .  I n  t h e  second  e x p e r i m e n t ,  
t h e r e  were 10 cont ro ls ,  10 c y p r o t e r o n e  a c e t a t e  t r e a t e d  
ra ts ,  10 t r e a t e d  w i t h  oes t r ad io l  d i p r o p i o n a t e  a n d  10 
t r e a t e d  w i t h  b o t h  subs t ances .  Af t e r  20 days ,  t h e  a n i m a l s  
were  g iven  0.5 ~zC 18zI (ob ta ined  b y  e lu t ion  f rom lS~Te 
co lumns ,  I socommerz )  i.p. in  0.5 cm 3 phys io log ica l  sa l ine  
a n d  were  ki l led b y  e x s a n g u i n a t i o n  4 h la ter .  The  t h y r o i d s  
were  d i ssec ted  out ,  we ighed  a n d  h y d r o l y z e d  in  2 cm 3 
10% N a O H .  The  r a d i o a c t i v i t y  of t h e  s amples  was  
m e a s u r e d  in a n  Tes la  N Z Q  l a b o r a t o r y  se t  and,  a f t e r  
co r rec t ion  for  decay,  t h e  p e r c e n t a g e  of t h e  a d m i n i s t e r e d  
dose pe r  t h y r o i d  a n d  pe r  m g  t h y r o i d  was  ca lcu la ted .  
A n  ana lys i s  of va r i ance  a n d  DUNCAN'S 19 t e s t  was  used  
for s t a t i s t i c a l  eva lua t i on .  

The  re su l t s  a re  g iven  in t he  Table .  A s l igh t  b u t  signifi-  
c a n t  increase  in  t h y r o i d  w e i g h t  was  obse rved  in al l  t h e  

Group Body weight Body weight Thyroid Thyroid la¢I uptake lazI uptake 
initial (g) final (g) (mg) (mg[100 g) (%] (%/mg 

thyroid) thyroid) 

Experiment No. 1 
1. Controls 

2. Cyproterone acetate 

218.334- 15.16 251.334- 15.97 13.31 4- 1.72 5.56-1- 1.04 7.22-t-1.63 0.54-t-0.10 
(2) (2) (2) 

205.56-t- 15.81 198.674-22.01 12.78+ 3.32 6.33:t= 1.19 13.864-3.84 1.104-0.16 
(1) (i) (1) 

Experiment No. 2 
1. Controls 188.0 -t- 6.57 214.2 4- 12.20 12.93 4- 2.25 5.92 -t- 0.75 4.25 4- 0.75 0.33 4- 0.04 

(2, 3, 4) {3, 4) (2, 3, 4) (3, 4) (3, 4) 
2. Oestradiol diprop. 183.0 4- 5.64 182.5 4- 6.75 12.79 4- 1.67 6.99 4- 0.78 4.66 4- 0.96 0.38 4- 0.09 

(1, 3) (3, 4) (1, 3, 4) (3, 4) (3) 
3. Cyproterone acetate 190.5 4- 7.62 197.8 4- 12.38 18.47 4- 1.16 9.39 4- 0.80 13.21 q- 2.32 0.73 4- 0.12 

(1, 2, 4) (1, 2, 4) (1, 2) (1, 2, 4) (1, 2, 4) 
4. Oestradiol diprop. 187.5 4- 4.54 179.4 4- 6.75 15.56 4- 2.32 8.68 4- 1.33 7.26 4- 1.24 0.48 4- 0.10 

+ Cyproterone acetate (1, 3) (1, 2, 3) (1, 2) (1, 2, 3) (1, 3) 

Means + 95% confidence limits. In bracketts are given the numbers of groups with statistically different means (DuNcAN'S test). 9 (Exp. 
No. 1) or 10 (Exp. No. 2) animals in each group. 


