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Wasting syndrome in neonatal mice after administration of salivary gland homogenate 
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Summary. A wast ing  syndrome,  s imi la r  to  t h a t  occurr ing af ter  cort isol  t r ea tment ,  was induced in neonata l  mice by  
means  of the  dai ly  i.p. admin is t ra t ion  of sa l ivary  gland homogena te :  24 h af ter  a single in ject ion of the  homogenate ,  
profuse cell necrosis was observed in the  t h y m i c  cortex,  48 h la ter  the  cor tex  was devoid of lymp'hocytes.  I t  is hypo-  
thesized t h a t  the  submandibu la r  glands of mice conta in  substances which are capable  of inducing a cortisol-like effect. 

The  submandibu la r  gland of rodents  is said to possess 
exocrine and endocrine propert ies,  and there  h a v e  been 
repor ts  in the  l i te ra ture  on a number  of d i f ferent ly  act ing 
factors  in the  sa l ivary  glands2-% One fac tor  which is of 
par t icu la r  in teres t  is the  inhibi t ion of the  lympha t i c  
tissues, which produces  t hymic  a t rophy  ~,8. Mechanical  
or  ho rmona l  t h y m e c t o m y  in neona ta l  mice induces the  
wast ing  syndrome ~ We therefore  looked into the  
ques t ion of whe the r  sa l ivary  gland homogena te  can cause 
a s imilar  disorder  in the  deve lopmen t  of neona ta l  mice. 
Material and methods. One half  of a l i t te r  of neona ta l  
N M R I  mice received sa l ivary  gland homogena te  i.p. 
(SH;  group 1) and the  o ther  half, l iver  homogena te  (LH;  
group 2). One half  of ano ther  l i t te r  were g iven hydro-  
cort isone ace ta te  (HCA; group 3) s.c. and the  o ther  half  
were t r ea ted  wi th  the  so lvent  (S; group 4), in bo th  
groups on the  first  and th i rd  day  pos t  p a r t u m  (p.p.). The  
SH group was sacrificed on the  18th day  p.p. and the  
H C A  group on the  11th day  p.p. 
P repara t ion  of the  homogena te :  the  sa l ivary  glands 
(submandibular)  of male  N M R I  mice weighing about  
18 g were homogenized  toge ther  wi th  5 ml  0.9% sodium 
chloride per  1 g tissue and centr i fuged a t  12,000 •  for 
10 min  a. The  clear supe rna tan t  was di lu ted 1:10 in a 
0.9% sodium chloride solut ion and 0.05 ml  i.p. was g iven 
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Fig. 1. Relative organ weight of the thymus and spleen after the 
administration of salivary gland homogenate (SH). Control = liver 
homogenate. 
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Fig. 2. Relative organ weight of the thymus and spleen after the 
administration of hydrocortisoue acetate (HCA). Control = solvent, 

dai ly  to each animal .  L iver  homogena te  was prepared in 
the  same way.  We igh t  de te rmina t ions :  body  weight ;  
absolute  and re la t ive  weight  of the  thymus ,  spleen, liver, 
k idneys  and sa l ivary  glands. His to logy:  the  organs were 
fixed in Schaffer 's  mixture ,  embedded  in me thac ry l a t e  11, 
sliced and s ta ined in h a e m a l u m  eosin. 
Results. 4-5 days af ter  the  beginning of the  t r ea tmen t ,  
the  deve lopmen t  of the  animals  in group 1 was re tarded  
compared  wi th  the  o ther  animals  of the  same li t ter.  The 
incisors appeared on the  8th day  and the  eyes opened on 
the  12th d a y  p.p., bo th  events  occurr ing 2 days  earlier 
t h a n  in the  controls.  There was a de lay  in the  ini t ial  
g rowth  of the  fur. The symptoms  in the  H C A  group were 
identical.  Group 4 developed normal ly .  The  body  weights  
of groups 1 and 3 were lower than  those of the  controls .  
The absolute  and re la t ive  weight  of the  t h y m u s  and 
spleen was dras t ical ly  reduced (figures 1 und 2). His to-  
logical examina t ion  revealed t hymic  a t rophy  af ter  SH 
t rea tment .  The cor tex  was prac t ica l ly  devoid  of lympho-  
cytes and the  s t ruc ture  of the  re t icular  cells s tood ou t  as 
a result .  The medulla,  on the  o ther  hand,  conta ined a 
large number  of lymphocytes .  I t  was possible to p lo t  the  
cell depopula t ion  mechan ism in the  cor tex  of neona ta l  
mice af ter  a single admin is t ra t ion  of sa l ivary  gland homog-  
enate.  4 h af ter  the  inject ion,  only  isolated cells had  been 
des t royed;  24 h la ter  there  was profuse karyorrhexis  in 
the  cor tex  (figure 3). 48 h la ter  mos t  of the  cell debris 
was phagocytosed  and the  cor tex  conta ined only  few 
lymphocytes ,  whereas  there  were m a n y  in the  medul la  
(figure 4). 
Discussion. The changes in neona ta l  mice caused by  sali- 
v a r y  gland homogena te  are similar  to the  wast ing syn- 
drome induced by  cortisol  acetate .  Consequent ly  i t  can 
be concluded t h a t  the  sa l ivary  glands conta in  substances 
which have  a cort isoMike effect. His tological  examina t ion  
of the  t h y m u s  showed t h a t  af ter  the  single adminis t ra t ion  
of sa l ivary  gland homogena te  m a n y  of the  lymphocy tes  
in t he  t h y m i c  cor tex  are des t royed and phagocytosed  
wi th in  24 h. Af te r  48 h the  cor tex  no longer  contains  any  
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Fig. 3. Karyorrhexis in the thymic cortex of a neonatal mouse 24 h Fig. 4. Thymic cortex devoid of intact lymphocytes 48 h after the 
after the i.p. administration of salivary gland bomogenate. • i.p. administration of salivary gland homogenate. • 

l ymphocy t e s .  I t  appea r s  t h a t  t h e y  d i s in t eg ra t e  a n d  
m i g r a t e  i n to  t he  m e d u l l a  TM. The  2 cell c o m p a r t m e n t s  
conce rned  co r re spond  to  t h e  cor t i so l -sens i t ive  a n d  cort isol-  
r e s i s t a n t  t h y m o c y t e  s u b p o p u l a t i o n  18. U n d e r  t he  inf luence  
of s a l i va ry  g l and  h o m o g e n a t e ,  t he  co r t i so l - r e s i s t an t  t h y -  
mocy t e s  seem to m i g r a t e  in to  t he  medu l l a  a t  a f a s t e r  ra te .  
Th i s  is in  a g r e e m e n t  w i t h  t h e  f ind ing  t h a t  cort isol-  
s ens i t i v i t y  in  mice is a g e - d e p e n d e n t  and  n o t  on ly  is cy to-  
t o x i c i t y  d i f fe ren t  b u t  also t h e  r a t e  of mig ra t ion .  I t  is n o t  
c lear  w h e t h e r  t h e  va r ious  fac to rs  d e m o n s t r a t e d  (e.g. t h e  
e p i d e r m a l  g r o w t h  factor)  are  p r e s e n t  exc lus ive ly  in t h e  
s a l i v a r y  g land,  or if t h e y  on ly  occur  t h e r e  to  a g rea t e r  
e x t e n t  15. 
On the  one h a n d ,  t h y m i c  t i ssue  pro l i fe ra tes  a f t e r  r e m o v a l  
of the  s u b m a n d i b u l a r  g lands  of a d u l t  mice ;  on  t he  o t h e r  

h a n d ,  s a l i va ry  g land  h o m o g e n a t e  h a s  a suppress ive  ac t ion  
on  t h e  t h y m u s  in b o t h  ad rena l ec tomized  a n d  gonadec to -  
mized  mice, showing  t h a t  t h e  a t r o p h i c  effects were n o t  
m e d i a t e d  b y  these  o rgans  ~. T h u s  i t  c a n n o t  be  ru led  o u t  
t h a t  t h e r e  is a s u b s t a n c e  in t h e  s a l iva ry  g l and  wh ich  h a s  
a cor t i soMike  effect  a n d  wh ich  regula tes  t h e  cell k ine t ics  
of t h e  t h y m u s .  
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Summary. An increase  in t he  p e r c e n t a g e  of IgG bea r i n g  pe r iphe ra l  b lood  l y m p h o c y t e s  is obse rved  in aged sub jec t s  as 
c o m p a r e d  w i t h  y o u n g  ones. Such  a f ind ing  is p r o b a b l y  due to  t i le presence,  in ' aged '  sera, of a h ighe r  c o n c e n t r a t i o n  of 
i m m u n e  complexes ,  b o u n d  to l y m p h o c y t e s  t h r o u g h  t h e i r  Fc  or C o m p l e m e n t  receptors .  

The  r ecep to r  func t i on  of IgM a n d  IgD on B-cell  m e m b r a n e  
is well  assessed 1-~, wh i l s t  IgGs  are c o m m o n l y  cons idered  
as a r t i f ac t s~ -L  Th i s  ev idence  cas ts  d o u b t  on  t he  signifi-  
cance  of t h e  age-assoc ia ted  increase  of t he  p e r c e n t a g e  of 
IgG bea r ing  l y m p h o c y t e s  obse rved  in h e a l t h y  h u m a n s  s. 
A br ief  in  v i t ro  c u l t u r i n g  of l y m p h o c y t e s  ( lh)  is useful  to  
clear  t he  cells f r om pass ive ly  a t t a c h e d  molecules  and,  for 
ins tance ,  to  free t h e m  f rom t h e  b u l k  of m e m b r a n e  IgG7 
w i t h o u t  a f fec t ing  t he  express ion  of t he  t r ue  m e m b r a n e  
receptors .  T h u s  we s tud ied  t h e  effect  of a ' s h e d d i n g  a n d  
r e g e n e r a t i o n '  t r e a t m e n t  on  p e r i p h e r a l  l y m p h o c y t e s  f rom 
y o u n g  a n d  aged donors ,  and  we con t ro l l ed  t he  effect  of 
t he  i n c u b a t i o n  w i t h  b lood se rum o n  t he  r ecorded  values .  
Materials and methods. P e r i p h e r a l  l y m p h o c y t e s  were ha r -  
ves t ed  f rom hepa r in i zed  v e n o u s  b lood  accord ing  to t h e  
t e c h n i q u e  q u o t e d  b y  Aiu t i  e t  al. 9 f rom 10 h e a l t h y  y o u n g  
v o l u n t e e r s  (less t h a n  30 years  old) a n d  10 aged p a t i e n t s  
suffer ing f rom m i n o r  c a rd iovascu l a r  c o m p l a i n t s  (more 
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