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Studies  on the T o x i c  Effects of M o u s e  S u b m a x i l l a r y  Gland Extrac t s  

LEvI-MONTALCINI a n d  COHEN f o u n d  t h a t  t h e  m o u s e  
s u b m a x i l l a r y  g l a n d  is a r i ch  source  of a p r o t e i n  e n d o w e d  
w i t h  a n e r v e - g r o w t h - p r o m o t i n g  a c t i v i t y  (NGF)1.2. Since 
t h i s  i m p o r t a n t  d i s c o v e r y  was  m a d e ,  seve ra l  i n v e s t i g a t o r s  
h a v e  s t u d i e d  t h e  biological  e f fec ts  e l ic i ted b y  e x t r a c t s  of 
t h i s  g l a n d  in  v i t ro  or  in v ivo.  S h o r t l y  t h e r e a f t e r  COHEN 
was  able  to  i so la te  a n d  p u r i f y  f r o m  t h e  s a m e  g l a n d  a n o t h e r  
p ro t e in  fac to r  w i t h  g r o w t h - p r o m o t i n g  a c t i v i t y  specif ic  for  
t h e  e p i d e r m a l  cells (EGF)~. W o r k  d o n e  m o r e  r e c e n t l y  in  
our  l a b o r a t o r y  h a s  led to  t h e  i so la t ion  a n d  c h a r a c t e r i z a t i o n  
of a g r a n u l o c i t o s i s - i n d u c i n g  fac to r  4 a n d  of a specific h y d r o -  
lase w h i c h  i n d u c e s  c h a r a c t e r i s t i c  c h a n g e s  in  c u l t u r e s  of 
e m b r y o n i c  t i s sues  5. I n  t h e  course  of t h e s e  s tud ies ,  i t  w a s  
r e p e a t e d l y  o b s e r v e d  t h a t  c rude  e x t r a c t s  of  t h e  g l a n d  are  
v e r y  toxic ,  e v e n  a t  r e l a t ive ly  low p r o t e i n  c o n c e n t r a t i o n .  

F u r t h e r m o r e ,  w h e n  s u b l e t h a l  doses  of t h e s e  e x t r a c t s  a re  
i n j ec t ed  i n t o  n e w - b o r n  a n i m a l s ,  t h e y  elicit  a p r o n o u n c e d  
s t u n t i n g  e f fec t  o n  t h e  g r o w t h  of  t h e s e  a n i m a l s .  T h i s  e f fec t  
w a s  o f t en  o b s e r v e d  w i t h  p a r t i a l l y  pu r i f i ed  p r e p a r a t i o n  of 
N G F  in j ec t ed  for a p ro longed  pe r iod  of t i m e  6. A t r o p h y  of 
t h e  l y m p h o i d  t i s s u e s  a n d  t h y m u s  i n v o l u t i o n  were  o b s e r v e d  
in t h e  t r e a t e d  a n i m a l s L  I n v e s t i g a t i o n s  were  the re fo re  
u n d e r t a k e n  to  i so la te  a n d  poss ib ly  p u r i f y  t h e s e  c o m-  
p o n e n t s  of t h e  s u b m a x i l l a r y  g l a n d  e x t r a c t s  r e spons ib le  for  
t h e  biological  ef fec ts  m e n t i o n e d  above .  

I n  a f i rs t  series of  e x p e r i m e n t s ,  t o x i c i t y  of g l a n d  e x t r a c t s  
f r o m  a d u l t  a n d  p r e p u b e r a l  mice  h a s  b e e n  i n v e s t i g a t e d .  

T h e  r e s u l t s  are  s h o w n  in  T a b l e  I. As  c a n  be seen,  on  a 
p r o t e i n  basis ,  t h e  e x t r a c t s  f r o m  m a l e  m i c e  a re  m a r k e d l y  
m o r e  toxic .  G l a n d  e x t r a c t s  t a k e n  f r o m  a n i m a l s  before  
p u b e r t y  are  p r a c t i c a l l y  non- tox ic .  D ia lys i s  of  t h e s e  e x t r a c t s  
a g a i n s t  s eve ra l  c h a n g e s  of Tris  HC1 b u f f e r  50 m M  p H  7.2 

does  n o t  r e su l t  in  a n y  apprec iab le  c h a n g e  of  t h e  tox ic  
Ievels. T h i s  f i n d i n g  w o u l d  s u g g e s t  t h a t  t h e  tox ic  c o m -  
p o n e n t s  a re  a s soc i a t ed  w i t h  m a c r o m o l e c u l e s ,  p o s s i b l y  of 
p r o t e i n  n a t u r e .  T h e  tox ic  p rope r t i e s  of  c r u d e  e x t r a c t s  a re  
l a rge ly  d e s t r o y e d  b y  h e a t i n g  for 10 ra in  a t  100 °C. T r y p s i n  
d i g e s t i o n  (1 h a t  37 °C) does  n o t  d e s t r o y  t h e  a c t i v i t y  of  t h e  
e x t r a c t  b u t  c a u s e s  s ign i f i can t  de l ay  of  t h e  d e a t h  of  exper i -  
m e n t a l  an ima l s .  

I n  a n  a t t e m p t  to  localize t h e  tox ic  c o m p o n e n t s ,  c rude  
e x t r a c t s  of s u b m a x i l l a r y  g l a n d s  of ma l e  mice  were frac-  
t i o n a t e d  t h r o u g h  S e p h a d e x  G 100 c o l u m n  a t  n e u t r a l  p H .  
As c a n  be seen  in  t h e  F igure ,  t h e  e x t r a c t  was  reso lved  in to  
a n u m b e r  of d i s t i n c t  c o m p o n e n t s .  T h e  f r ac t i ons  of each  
p e a k  were pooled  (5 b y  5) a n d  t e s t e d  for tox ic i ty .  W i t h  
h i g h  doses  a tox ic  e f fec t  w a s  el ici ted b y  all f rac t ions .  H o w -  
ever,  t h e  f r a c t i o n s  of t h e  m i d d l e  p a r t  of  t h e  c h r o m a t o g r a m  
(pool 2, F i g u r e  A) were  m a r k e d l y  m o r e  tox ic  t h a n  a l Io the r s .  
T h i s  pool  w a s  t he re fo re  c o n c e n t r a t e d  b y  lyoph i l i za t ion  a n d  
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Table I. Toxic effect of mouse submaxillary gland extracts injected into new-born and 30-day-old mice 

Gland extracts Dose Days of Lethality (%) A % 

mg protein/g treatment Body weight 
body weight 

A% 
Thymus weight 

Male extract 0.1 1 100 - - 
Male extract 0.03 1 50 - - 
Male extract heated 100 °C 0.5 1 0 - - 
Female extract 0.1 i 0 - - 
Female extract 1 1 30 - - 
Female extract 2 1 80 - - 
Prepuber extracts 1 1 0 - - 
Prepuber extracts 5 1 0 - - 
Male extract in new-born mice 0.02 7 40 -35 ..... 80 
Male extract in new-born mice 0.01 15 10 -60 -85 
Male extract in adult mice 0.01 7 0 -10 -43 
Male extract in adult mice 0.01 15 0 -15 -52 

20 experimental and 20 control animals of the same age and sex were used in each experiment. The extracts were injected i.p. in adult mice 
and s.c. in new-born mice. Changes in body weight and thymus weight of experimental animals are expressed as % of the respective control 
values. 

Table II. Effect of fraction 2 and fraction E in new-born mice 

Sample Dose Days of Lethality (%) A % A % 
mg/g treatment of injected 
body weight animals Body weight Thymus weight 

Pool 2 in new-born mice 0.06 5 100 - - 
Pool 2 in new-born mice 0.04 5 50 -40 -50 
Pool E in new-born mice 0.06 6 46 -16 -45 
Pool E in new-born mice 0.04 6 10 - 9 -35 
Pool E in adult mice 0.04 6 0 - 5 -25 

Results expressed as % of the respective control values. 20 experimental and 20 control animals were used in each experiment. 
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f rac t iona ted  on a second Sephadex  G 100 column.  On this  
column, a pool  No. 2 was fur ther  resolved into a n u m b e r  of 
componen t s  (Figure B) and each tes ted  for toxic i ty .  The  
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A) Fraction of mate mouse submaxillary gland extract on Sephadex 
G 100 equilibrated with Tris HC1 buffer 50 mM, pH 7.2. Fractions 
pooled according to the numbers. (B) Fraction of pool 2 from the 
first Sephadex column on a second G 100 under the same conditions. 
Fractions from 200-235 ml were pooled together (pool E). 

h ighes t  level  was localized in f rac t ion E (see F igure  B). 
Suble tha l  doses of this f rac t ion had a mode ra t e  s tunt ing  
effect  on the  body  growth  of new-born  mice bu t  p roduced  
a severe a t r ophy  of the  t h y m u s  gland (Table I I ) .  This  
effect  was v e r y  d rama t i c  when the  f rac t ion was in jec ted  
into  new-born  animals  b u t  i t  was also present  in adu l t  
animals.  No signif icant  effect was found in the  spleen or  in 
o ther  control  organs. His tological  examina t i on  of the  
t h y m u s  of t r ea ted  animals  showed a severe a t r ophy  of the 
tollicles and a re la t ive  p redominance  of re t icular  endo- 
thel ia l  cells. 

The  results  of these exper iments  indicate  tha t ,  in the  
c rude  ex t r ac t  of t he  submaxi l l a ry  gland, the re  are  severM 
componen t s  responsible for a general ized toxic  and s tun t -  
ing effect  when in jec ted  in to  mice. These components ,  
some of which appea r  to  be proteins,  can  be separa ted  and 
indiv idual ly  character ized.  F rac t ion  E is le thal  a t  h igh  
doses, bu t  a t  low doses the  toxic  effect  is res t r ic ted to one 
t a rge t  organ, name ly  the  thymus .  P re l iminary  exper iments  
indicate  t h a t  such effect  is also elicited in v i t ro  on dis- 
sociated thymocytes .  F u r t h e r  pur i f ica t ion  of  these  frac- 
t ions and  charac te r iza t ion  of the i r  tox ic  effect  on the  
t h y m u s  in now in progress 8. 

Riassunto. ~ s t a t a  s tud ia ta  l 'azione tossica di es t ra t t i  di  
ghiandola  so t tomascel tare  di topo.  La  tossicith de l l ' e s t ra t to  
to ta le  appare  la r i su l tan te  di var ie  componen t i  a lcune  delle 
qual i  di n a t u r a  proteica.  Median te  gel-fi l trazione, ~ s ta ta  
i sola ta  e pa rz ia lmente  pur i f ica ta  una  i raz ione che a dosi 
subletal i  p rovoca  una  marca t a  a t rof ia  del t imo  in topol ini  
neonat i  ed adult i .  
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T h e  E f f e c t  o f  D i a s o n e  ® S o d i u m  o n  t h e  I o d i d e  U p t a k e  i n  t h e  R a t  T h y r o i d  

PITTMAN et  al. 1 did no t  find t h a t  the  sulfone Sulfoxone 
(Diasone ® sodium:  4, 4 ' -d iaminodiphenylsu l fone  d isodium 
formaldehyde  sulfoxylate)  had  any  effect on the  thy ro id  
of young  rats.  Expe r imen t s  unde r t aken  by  the  au tho r  in 
order  to  examine  the  effect  of t he  d rug  on the  ra t  t hy ro id  
g land have,  however ,  g iven d ive rgen t  results.  I n  the  pre- 
sent  repor t  the  inhibi t ion of the  in v ivo  up t ake  of sodium 
iodide-125I in ra t  thyro id  and the in v i t ro  inhibi t ion  of 
iodide ox ida t ion  by  a p repara t ion  of Diasone ® sodium are 
described.  

Experimental. Male ra ts  of t he  Sprague-Dawley  s t ra in  
were main ta ined  on a prac t ica l  t ype  of die t  which assured 
an adequa te  supply  of iodine. A t  the  beginning of the  ex-  
pe r imen t  the  animals  were 26 days  old, They  were d iv ided 
a t  r a n d o m  into  a control  group and an exper imenta l  group, 
bo th  of which con ta ined  10 animals.  The  b o d y  weights  of 
the  animals  were a p p r o x i m a t e l y  the same in the  2 groups,  
viz. abou t  70 g a t  the  beginning and abou t  90 g a t  the  end 
of the  exper iment .  The  ra ts  in the  exper imenta l  group 
were in jec ted  s.c. for 3 consecut ive  days  wi th  0.7 ml of a 
solut ion of Diasone® sodium (40 mg  of the  p repa ra t ion /ml  
of isotonic saline). This  solut ion was .prepared immed ia t e ly  

before use, the  drug  hav ing  been kept  under  vacuum.  
However ,  on the  four th  day  the  animals  were g iven  0.9 ml 
of the  Diasone ® solution. The  animals  of the  control  group 
were in jec ted  wi th  equ iva len t  vo lumes  of isotonic saline. 
1 h a f te r  the  last  in jec t ion  the  animals  of the  2 groups  
were in jec ted  i.p. w i th  2.9 #Ci of carrier-free sod ium 
iodide-XZsI in isotonic solution, buffered to p H  7 and sta-  
bil ized wi th  sodium thiosulphate .  The  animals  were sacri- 
ficed 4 h later.  The thyro id  glands were r emoved  and 
placed in 2 M  K O H  and digested to  comple teness  a t  80 °C. 
Af te r  the  digestion,  t he  solut ion in t he  tes t - tubes  was 
ad jus ted  to a vo lume  of 3.0 ml. The  measuremen t s  of the  
radio- isotope in the  digested thyro id  glands and t h a t  of 
a di luted s tandard  solut ion were made  wi th  a wel l - type  
scint i l la t ion coun te r  (crystal :  sod ium iodide ac t iva t ed  
wi th  thal l ium).  No  connt ings  fell below 13,000 cpm. 

To tes t  if Diasone® sodium worked as an  inhib i tor  of 
the  thy ro id  iodide-peroxidase,  some of the  manomet r i c  
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