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Results. Tab le  I p resen t s  t h e  effects  of T-3 a t  t h r e e  dose 
levels  on  l iver  P P h  a c t i v i t y  a n d  i ts  i n a c t i v a t i o n  u p o n  incu-  
b a t i o n  in t he  absence  of f luoride.  

T-3 a d m i n i s t r a t i o n  r e su l t ed  in a s ign i f i can t  decrease  in 
the  l iver  I ' P h  ac t iv i ty .  F r o m  the  a b o v e  resul ts ,  t h e r e  ap-  
pears  to be some r e l a t i ons h i p  b e t w e e n  the  a m o u n t  of T-3 
a d m i n i s t e r e d  a n d  t h e  decrease  in l iver  P P h  observed .  

"When l iver  h o m o g e n a t e s  are  i n c u b a t e d  a t  37°C w i t h  a n  
equa l  v o l u m e  of 0 . 0 2 M  Tris  buf fe r  (pH 7.4) a v e r y  r a p i d  
fall in P P h  a c t i v i t y  occurs.  IE ,  w h i c h  in the  absence  of 
f luor ide p r o m o t e s  such  a n  in vitro i n a c t i v a t i o n ,  a p p e a r s  
to  be  g r ea t l y  s t i m u l a t e d  in l iver  h o m o g e n a t e s  f rom T-3 
t r e a t e d  ra ts .  

A s lower  b u t  e v e n t u a l l y  s ign i f i can t  fail  i n  l iver  P P h  
a c t i v i t y  was o b s e r v e d  also w h e n  t h e  h o m o g e n a t e s  were  
i n c u b a t e d  a t  37°C w i t h  Tr is  buf fe r  (pI-I 7.4) in  t h e  pres-  
ence  of 0 . 1 M  KF .  Since f luor ide  a t  t h i s  f ina l  c o n c e n t r a -  
t i on  ef fec t ive ly  i n h i b i t s  I E  ac t iv i ty ,  t h e  decrease  in P P h  
could  be a t t r i b u t e d  to  p ro teo l i t i c  d e g r a d a t i o n  of t h e  en- 
zyme  molecule  (Table  I I ) .  

The  resu l t s  l is ted in Tab le  I I  i nd i ca t e  t h a t  T-3, e v e n  
w h e n  a d m i n i s t e r e d  in r e l a t i ve ly  smal l  doses (50 ~g/kg  
b o d y  weight) ,  m a r k e d l y  s t i m u l a t e s  t he  i n a c t i v a t i o n  of 
P P h  w h i c h  t akes  place in  t he  presence  of 0 . 1 M  fluoride.  

Discussion. The  p r e s e n t  s tud ies  i nd i ca t e  t h a t  T-3 ad-  
m i n i s t r a t i o n  induces  a decrease  in r a t  l iver  P P h  a c t i v i t y  
a n d  s t i m u l a t e s  i ts  in. vitro i n a c t i v a t i o n  due  b o t h  to  I E  
a n d  to  p ro teo l i t i c  deg r ada t i on .  

A s imple  a n d  a t t r a c t i v e  i n t e r p r e t a t i o n  of t he  a b o v e  re- 
su i t s  wou ld  be  t h a t  t h e  decrease  in l iver  P P h  a c t i v i t y  is 
d e p e n d e n t  on  an  increased  IE .  I n  th i s  case a g r ea t e r  t r a n s -  
f o r m a t i o n  of P h o s p h o r y l a s e  in to  t h e  i n a c t i v e  b form could  
exp la in  t he  fall  in  P P h  ac t iv i ty .  How'ever ,  r e c e n t  exper i -  
m e n t s  in ou r  l a b o r a t o r y  i nd i ca t e  t h a t ,  in  t h e  l iver  of t h e  
con t ro l  a n d  T-3 t r e a t e d  ra ts ,  P h o s p h o r y l a s e  ex is t s  pre-  
d o m i n a n t l y  in  t h e  a form.  Moreover ,  t h e  a d m i n i s t r a t i o n  
of ep ineph r ine  (which s t i m u l a t e s  P h o s p h o r y l a s e  a fo rma-  
t ion)  did  no t  res to re  t he  decreased  l iver  P P h  a c t i v i t y  a f t e r  
T-3 t r e a t m e n t .  Th i s  would  i nd i ca t e  t h a t  in  i n t a c t  a n i m a l s  
t h e  a c t i v a t i o n  of the  e n z y m e  g r e a t l y  preva i l s  ove r  t he  in- 
a c t i va t i on ,  a n d  t h a t  I E  ac t i v i t y ,  even  w h e n  s t i m u l a t e d  
a f t e r  T-3 t r e a t m e n t ,  c a n n o t  e l eva te  t he  low- P h o s p h o r y l a s e  
b c o n c e n t r a t i o n .  

T h e  a b o v e  cons ide ra t ions  could  m e a n  t h a t  t h e  decrease  
of P P h  is d e p e n d e n t  on  a low c o n c e n t r a t i o n  of t h e  en-  
z y m e  i tself  in t he  h e p a t i c  t issue.  Th i s  conc lus ion  would  
i nd i ca t e  t h a t  T-3 a d m i n i s t r a t i o n  can  i n h i b i t  t h e  b iosyn-  
thes i s  of t he  e n z y m e  or  s t i m u l a t e  i t s  p ro teo l i t i c  sp l i t t ing .  
T h e  lower ing  of A T P  c o n t e n t  ~,~ cou ld  exp la in  a dec reased  
b io syn the s i s  of t h e  enzyme,  whereas  t h e  resu l t s  l is ted in 
Tab le  I I  are  cons i s t en t  w i th  an  inc reased  b r e a k d o w n .  

Table I. PPh and IE activities in liver homogenates from control and 
T-3 treated rats 

G r o u p  No. D a i l y  L ive r  P P h  (mg Pi jg]8  min)  I E  

of treatment before after 
rats incubation incubation 

I 6 None  10.5 ~ 0,54 7.5 + 0.42 3.0 
6 T-3 (500 btg/kg) 6.8 :Jr: 0.66 1.7 i 0-°8 5.l 

I I  6 None  10.8 :Jc 0.48 7.7 i 0 .60 3 . l  
6 T-3 (100 ptg/kg) 7.5 i 0.6~ ~.7 J: 0.35 .1.8 

IfI  6 None 11.'2 i 0.50 8.4 =[: 0.44 2.8 
6 T-a (50 [~g/kg) 8.7 i 0.56 4.3 i 0.3'2 4.4 

Liver homogenates were diluted with an equal volume of 0.02 M Tfis 
buffer (pH 7.4) ; PPh activity was determined before and after 4 rain 
incubation at 37°C. IE was estimated by the decrease in PPh activity 
upon incubation at 37°C in the absence of fluoride. Average control 
and T-a treated values are given ~ SE. 

Tab le  I f .  I n a c t i v a t i o n  of l iver  P P h  f rom n o r m a l  a n d  T-3 (50 ~g /kg)  
treated rats in the presence of fluoride 

Treatment No. Liver PPh (mg Pi/g[8 rain) Inactivation 
of before after 
rats incubation incubation 

None  6 11.2 4- 0.5 9.1 £ 0.6 2 . i  
T~3 6 8.7 ~-~ 0.5 5.4 i 0.7 3.3 

L ive r  h o m o g e n a t e s  were  d i lu t ed  wi th  a n  e q u a l  vo lume  of 0 . 0 2 M  Tr i s  
buffer (pH 7.4) containing 0.2M KF; PPh activity was determined 
before and after 10 min incubation at 37°C. Average control and T-8 
treated values are given 4- SE. 

Riassunto. L ' a t t i v i t ~  pol i saccar ide  fosfori lasiea pre-  
sen te  negl i  o m o g e n a t i  di  l ega to  dei  r a t t i  t r a t t a t i  pe r  3 
g iorni  con  T-3 ~ s ens ib i lmen te  d i m i n u i t a ;  sono  invece  
n e t t a m e n t e  a u m e n t a t e ,  in  assenza  di  f luoruro,  la t ras for -  
maz ione  de l la  fo rma  a in  b e, in  p r e senza  di f luoruro,  
l ' i n a t t i v a z i o n e  i r revers ib i le  de l l ' enz ima .  Nel  lega to  degli  
a n i m a l i  iper t i ro ide i  la d i m i n u z i o n e  de l l ' a t t i v i t / t  pol isae-  
ca r ide  fosfori lasica n o n  s a r e b b e  pe r5  d o v u t a  a l l ' e s a l t a t a  
i n a t t i v a z i o n e ,  m a  al ia  m i n o r e  c o n c e n t r a z i o n e  d e l l ' e n z i m a  
s t e s s o .  
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Induction of Tumors  in Rats by Subcutaneous 
Implants of Surgical Sponges 1 

I t  has  been  d e m o n s t r a t e d  r e p e a t e d l y  t h a t  e x p e r i m e n t a l  
s u b c u t a n e o u s  i m p l a n t a t i o n  of a wide  v a r i e t y  of p las t ics  
a n d  o t h e r  subs tances ,  especia l ly  in  t h e  fo rm of fi lms, fre- 
q u e n t l y  gives r ise to  neop l a sms  ~-4. Never the less ,  i t  ap -  
pea r s  to  be  wide ly  a s s u m e d  t h a t  p o l y v i n y l  a lcohol  surg ica l  
sponges  ( Ivalon) ,  w h e n  i m p l a n t e d  i n to  l iv ing  an imals ,  a re  
r e l a t ive ly  iner t ,  are  well  t o l e r a t e d  b y  a d j a c e n t  t issues,  a n d  
are w i t h o u t  carc inogenic  a c t i v i t y  5. Mos t  u n f a v o r a b l e  
r epo r t s  on  t h e  use of I v a l o n  sponges  as p ros theses  h a v e  
f o u n d  t h e m  to  be  u n s a t i s f a c t o r y  for reasons  o t h e r  t h a n  
for non- to l e rance  or ca rc inogen ic i ty  6 

On  t he  bas is  of p rev ious ly  u n p u b l i s h e d  microscopic  ob-  
s e r v a t i o n s  b y  M I L L I S E R ,  w e  h a v e  long  fel t  t h a t  p o l y v i n y l  
sponge  i m p l a n t s  are  no t  as i n e r t  as is genera l ly  supposed .  
G i a n t  cells h a v e  been  o b s e r v e d  in all  i m p l a n t s  a f t e r  t he  
f i rs t  few" days .  E ros ion  of t h e  sponge  s u b s t a n c e  (lysis ? 
p h a g o c y t o s i s  ?) h a s  s eemed  to  t ake  place  a n d  h a s  ap-  
p e a r e d  to  b e  more  p r o m i n e n t  in  t h e  older  i m p l a n t s .  W e  
the re fo re  dec ided  to  e x a m i n e  sponge  b iops ies  a f t e r  long 
per iods  ol i m p l a n t a t i o n .  

Male  H o l t z m a n  ra ts ,  5 -6  weeks  of age a n d  weigh ing  
150-200 g, were  each  i m p l a n t e d  in  June ,  1960, w i t h  2 
c i rcu la r  p o l y v i n y l  a lcohol  sponges  ( Iva lon) ,  20 m m  in 
d i a m e t e r  a n d  3 -4  m m  th ick .  T h e  t e c h n i q u e  of i m p l a n t a -  
t ion  was  t h e  s ame  as t h a t  p r ev ious ly  descr ibed  7 excep t  
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Fig. 1. Rapid-growing tulnor. Arrow indicates location ot the sponge which was completely embedded in, but  at the periphery of, the tumor. 

t h a t  n o  t a p  w a t e r  w a s  u s e d  a n d  t h o r o u g h  p r e l i m i n a r y  
r i n s i n g s  o f  al l  s p o n g e s  w e r e  c a r r i e d  o u t  w i t h  d i s t i l l ed  
w a t e r  a l one .  

D u r i n g  t h e  f i r s t  1 7 - 1 8  m o n t h s  f o l l o w i n g  i m p l a n t a t i o n ,  
a n u m b e r  o f  a n i m a l s  w e r e  u s e d  fo r  v a r i o u s  p u r p o s e s  a n d  
a n  a d d i t i o n a l  n u m b e r  d i e d  f r o m  u n d e t e r m i n e d  c a u s e s ,  O n  
D e c e m b e r  7, 1961,  a n  e x a m i n a t i o n  o f  t h e  12 s u r v i v i n g  
a n i m a l s  r e v e a l e d  5 r a t s  w i t h  t u m o r a  i n v o l v i n g  1 o f  t h e  2 
i m p l a n t e d  s p o n g e s  a n d  7 a p p a r e n t l y  n o r m a l  a n i m a l s .  O n e  
n o r m a l  c o n t r o l  a n d  3 a n i m a l s  w i t h  t u m o r s  we re  s a c r i f i c e d  
a t  t h i s  t i m e .  Of  t h e  r e m a i n i n g  6 n o r m a l  (i.e., n o n -  
t u m o r o u s )  a n i m a l s ,  2 d i e d  w i t h i n  2 d a y s  o f  u n k n o w n  
c a u s e s  w h i l e  t h e  r e m a i n i n g  4 al l  d e v e l o p e d  p a l p a b l e  
t u m o r s  w i t h i n  t h e  n e x t  4 m o n t h s .  T h u s ,  o f  t h e  12 r a t s  
f i r s t  e x a m i n e d  fo r  t u m o r s  a b o u t  18 m o n t h s  a f t e r  i m p l a n -  
t a t i o n  o f  t h e  s p o n g e s ,  9 e i t h e r  h a d  t u m o r s  o r  d e v e l o p e d  
t u m o r s  l a t e r .  T h i s  r e p r e s e n t s  a per rat i n c i d e n c e  of  7 5 %  
b a s e d  o n  t h e  n u m b e r  o f  s u r v i v o r s  w h e n  f i r s t  e x a m i n e d .  
T h e  per sponge i n c i d e n c e  of  t u m o r s  w a s  4 2 %  s i n c e  o n l y  1 
a n i m a l  w a s  f o u n d  t o  h a v e  t u m o r s  i n v o l v i n g  b o t h  of  i t s  
i m p l a n t e d  s p o n g e s .  S i nce  a l l  a n i m a l s  w h i c h  s u r v i v e d  as  
l o n g  a s  4 m o n t h s  f o l l o w i n g  t h e  f i r s t  i n s p e c t i o n  of 12/7/61 
e v e n t u a l l y  d e v e l o p e d  t u m o r s ,  i t  is r e a s o n a b l e  t o  a s s u m e  
t h a t  a h i g h e r  s u r v i v a l  r a t e  w o u l d  h a v e  i n c r e a s e d  t h e  inc i -  
d e n c e  o f  t u m o r s  e v e n  m o r e .  

R a t e  o f  t u m o r  g r o w t h  v a r i e d  w i d e l y ,  f r o m  s o m e  t h a t  
r e m a i n e d  a l m o n d - s i z e d  a n d  s e e m e d  n o t  t o  g r o w  o v e r  a 
p e r i o d  o f  m o n t h s ,  t o  o n e  w h o s e  r a t e  of  g r o w t h  i n c r e a s e d  
r a p i d l y  to  a n  a v e r a g e  w e i g h t  g a i n  o f  21 g / d a y  d u r i n g  t h e  

l a s t  4 d a y s  b e f o r e  sac r i f i ce .  T h e  l a t t e r ,  w h e n  r e m o v e d ,  
m e a s u r e d  13 × 9 × 7.5 c m  a n d  w e i g h e d  459 g ( F i g u r e  1), 
t h e  i n t a c t  r a t  w i t h  i t s  t u m o r  w e i g h i n g  918 g. I n  8 o f  t h e  9 
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t u m o r s  t he  sponge~ were comple t e ly  or  p a r t i a l l y  em- 
b e d d e d  in the  t umor .  I n  1 case t h e  sponge  lay  c o m p l e t e l y  
outside,  b u t  on  t he  p e r i p h e r y  of, a large t u m o r  weigh ing  
209 g. 

All t u m o r s  a p p e a r e d  to  be f i b ro sa r comas  (Figure 2). No 
m e t a s t a s e s  were found  in a n y  of t he  an imals ,  b u t  local 
i nvas ion  a n d  in f i l t r a t ion  of a d j a c e n t  t i ssues  were e v i d e n t  
in all. A t t e m p t s  to  t r a n s m i t  t u m o r s  to  n o r m a l  r a t s  were 
m a d e  b y  in j ec t ing  t u m o r  cell suspens ions  s u b c u t a n e o u s l y  
a n d  i n t r ape r i t onea l l y .  Ou t  of 34 s u b c u t a n e o u s  a n d  10 

Fig. 2. Section through periphery of tumor showing sponge trabe- 
culae (A), multinueleated giant cells (B), and invasion of adjacent 

adipose tissue (C). ( × about 350 before reduction) 

i n t r a p e r i t o n e a l  in jec t ions  on ly  1 ' t a k e '  occurred.  An  
i n t r a - a b d o m i n a l  t u m o r  b e c a m e  no t i ceab le  a b o u t  5 
m o n t h s  a f t e r  1 of t h e  i n t r a p e r i t o n e a l  in jec t ions .  A b o u t  2 
weeks  l a t e r  th i s  r a t  d ied  w i t h  a t u m o r  we igh ing  341 g. 

OPPENHEIMER et  al. a r epo r t ed  a t u m o r  inc idence  of 
8 .8% resu l t i ng  f rom t h e  s u b c u t a n e o u s  i m p l a n t a t i o n  of 
p o l y v i n y l  a lcohol  ( Iva lon)  sponges  in ra ts .  I n  s u b s e q u e n t  
p a p e r s  4 t h e y  s t a t e  t h a t  w h e n  p las t ics  are  e m b e d d e d  in 
forms ' such  as text i les ,  sponges,  or powder s '  (as c o n t r a s t e d  
to  films), ' t h e y  induce  t u m o r s  on ly  ra re ly ' .  T h e  h igh  inci-  
dence  of t u m o r  i n d u c t i o n  in our  a n i m a l s  m a y  h a v e  been  
due  in p a r t  to  the  s t r a i n  ot r a t  used, b u t  m a y  also h a v e  
been  in f luenced  b y  our  t e c h n i q u e :  (1) sponges  were s ter i -  
lized b y  a u t o c l a v i n g  r a t h e r  t h a n  b y  boi l ing,  (2) sponges  
for i m p l a n t a t i o n  were  we t  w i t h  dis t i l led w a t e r  r a t h e r  t h a n  
w i t h  n o r m a l  sal ine,  (3) t h e  screw caps  of t h e  glass via ls  in  
wh ich  t h e  sponges  were a u t o c l a v e d  h a d  Viny l i t e  l iners.  I t  
is unl ikely ,  however ,  t h a t  a n y  of t h e  de ta i l s  of t e c h n i q u e  
would  h a v e  more  t h a n  a t r a n s i t o r y  effect  on  t h e  t i ssues  
involved ,  whe reas  i t  t akes  a l m o s t  18 m o n t h s  for the  f i rs t  
sponge - induced  t u m o r s  to  m a k e  t h e i r  appea rance .  

Zusammen/assung. Polyv iny la lkoho l schw/~mme,  in Tier-  
gewebe  e ingepf lanz t ,  s ind  weniger  i n a k t i v  als a l lgemein  
a n g e n o m m e n  wird. F i b r o s a r k o m e  e n t s t a n d e n  in 7 5 %  der  
R a t t e n ,  welche die s u b k u t a n e  S e h w a m m e i n p f l a n z u n g  
m i n d e s t e n s  18 M o n a t e  i iber leb ten .  
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Androgenic and Anabolic Hormones:  A new 
Group of Substances  St imulat ing Endogenous  

Ascorbic Acid Synthesis  in the Rat 

I t  is a well k n o w n  fac t  t h a t  some an ima l s  are  capab le  of 
s y n t h e t i s i n g  ascorb ic  acid in t h e i r  o r g a n i s m  whi le  o the r s  
l ack  th i s  qua l i ty .  The re  are on ly  few examples  of t he  l a t t e r  
va r i e ty ,  viz. m a n ,  monkey ,  t he  I n d i a n  f ru i t  b a t  a n d  the  
guinea-pig ,  wh ich  c a n n o t  p roduce  th i s  v i t a m i n  1. 

Var ious  d rugs  possess ing  c o m p l e t e l y  u n r e l a t e d  chemica l  
a n d  pha rmaco log i ca l  p rope r t i e s  h a v e  been s h o w n  to  en-  
h a n c e  m a r k e d l y  the  u r i n a r y  exc re t ion  of L-ascorbic  acid 
when  a d m i n i s t e r e d  to an ima l s  h a v i n g  t h e  p r o p e r t y  of 
ascorbic  acid syn thes i s .  The  fol lowing drugs  be long  to th i s  
g roup :  Ch lo re tone  a n d  b a r b i t a l ,  a m i n o p y r i n e  a n d  an t i -  
pyr ine ,  d i p h e n h y d r a m i n e  a n d  chlorcycl iz ine ,  3 -me thy l -  
c h o l a n t h r e n e  a n d  3, 4 -benzpyrene ,  o r p h e n a d r i n e  a n d  me-  
p r o b a m a t e ,  S K F  525 A a n d  va r ious  s u b s t a n c e s  h a v i n g  car-  
c inogenic  or tox ic  effect  on  t he  l iver  2-4. I t  is k n o w n  t h a t  
these  subs t ances  h a v e  an  ef fec t  on specific l iver  e n z y m e s  
which  are i n t i m a t e l y  c o n n e c t e d  in t h e  syn thes i s  of endo-  
genous  ascorbic  acid. Chlore tone ,  for  ins tance ,  h a s  been  
s h o w n  to accelera te  the  c o n v e r s i o n  of D-glucose to  o-glu-  
curonic  acid via t h e  ox ida t i on  of u r i d ined iphospha t e -D-  
glucose to  u r i d i n e d i p h o s p h a t e - D - g l u c u r o n a t e  b y  s tabi l iz-  
ing U D P G  dehydrogenaseS.  G r o w t h  h o r m o n e  also s t imu-  
la tes  endogenous  ascorbie  acid syn thes i s  in ra ts% Th i s  ef- 
fect  m a y  be  m e d i a t e d  t h r o u g h  a n  increase  in t he  bio- 
syn thes i s  of the  specific l iver  enzymes .  

Androgen ic  a n d  anabol ic  h o r m o n e s  h a v e  a g rowth -  
p r o m o t i n g  p r o p e r t y  like g r o w t h  ho rmone .  These  h o r m o n e s  

h a v e  also a n  inc reas ing  effcct  on a m i n o  acid a c t i v a t i n g  
e n z y m e s L  T h e  p r e s e n t  i n v e s t i g a t i o n  was u n d e r t a k e n  to  
s t u d y  t h e  effect  of these  h o r m o n e s  on  ascorbic  acid syn-  
thesis .  

T h e  e x p e r i m e n t s  were car r ied  o u t  b y  us ing  female  a n d  
male  r a t s  of L o n g - E v a n s  s t ra in .  B o t h  young ,  2 m o n t h s  
old, a n d  adu l t ,  4 m o n t h s  old r a t s  were  used  w i t h  t h e  
av e r ag e  we igh t  of 120 g a n d  200 g r e spec t ive ly  a t  t h e  be- 
g inn ing  of t h e  ex p e r i men t .  The  a n i m a l s  were m a i n t a i n e d  
oi1 a s t a n d a r d  d ie t  chow a n d  rece ived  w a t e r  ad libitum. 
T h e  y o u n g  ra t s  were d iv ided  i n to  g roups  of 5 r a t s  w i t h  
equa l  g roup  we igh t  a t  t h e  beg inn ing .  T h e  a d u l t  r a t s  were  
d iv ided  in to  g roups  of 3 r a t s  w i t h  g roup  we igh t  a v e r a g i n g  
t h e  y o u n g  r a t  groups .  

T h e  fol lowing s u b s t a n c e s  were in iec ted  s u b c u t a n e o u s l y  
in  t h e  r a t s :  (1) t e s t o s t e r o n e  p r o p i o n a t e  (Neo-Hombreol®)  
10 m g / k g  an d  20 m g / k g ;  (2) 17 f l -hydroxy-19-norandros t -  
4-en-3-one-17 p h e n y l p r o p i / i n a t e  (Durabol in®,  a b b r e v i -  
a t ed  n o r - T P P )  1.25 mg/kg ,  2.5 m g / k g  a n d  5.0 m g / k g ;  
(3) 17f l -hydroxy-19-norandros t -4 -en-3-one-17  d e e a n o a t e  
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