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Sal ivary  glands of albino ra t s  in organ  cul ture  were  invest igated af ter  the addition of 17/3 - 
e s t r ad io l  to the medium.  After  addition of es t rogens  cha rac t e r i s t i c  glandular  tubes with 
s e c r e t i o n  containing acid and neutra l  mucopolysacchar ides  were  found in the zone of 
growth.  Necrobiot ic  changes occu r r ed  in explants of the contro l  group in the ea r ly  s tages  
of cu l ture  and no m a r k e d  different ia t ion of the epithelium was obse rved .  Addition of 
es t rogens  in a physiological  dose led to different ia t ion of the epi thel ium of the s a l i v a r y  
glands with the fo rmat ion  of the speci f ic  s ec re t i on  and it  improved  the changes of s u r v i v -  
al of the cul tured  t i s sue .  
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At tempts  to grow s a l i v a r y  glands of adult animals  in cul ture  a r e  often unsuccessfu l  for  a f te r  ra t s  
have r eached  sexual  ma tu r i t y  the i r  s a l i v a r y  glands lose  the i r  abili ty to su rv ive  for  a long t ime  in v i t ro  
[5, 6]. 

The object  of this invest igat ion was to s tudy the action of es t rogens  in v i t ro  on the abil i ty of e x p l a n t e d  
pieces  of the submandibu la r  and paro t id  s a l i v a r y  glands of albino ra t s  to su rv ive  and di f ferent ia te ;  

E X P E R I M E N T A L  M E T H O D  

The s a l i v a r y  glands were  taken a f te r  decapi ta t ion of young sexual ly  ma tu r e  female  ra ts  weighing 120- 
140 g, t r a n s f e r r e d  to Hanks'  so lu t ion  with ant ibiot ics ,  cut up with s c i s s o r s ,  and a t tempts  were  made to ob-  
tain in tact  lobules measu r ing  1 x 1 m m  f r ee  f rom loose connective t i s sue .  The m a t e r i a l  thus obtained was 
placed on spec ia l ly  t r ea t ed  mi l l ipore  f i l te rs  (pore s ize  0.45/~) by the method sugges ted  by Kas t r ik in  [1]. 
Medium No. 199 was used  with the addition of 20% bovine s e r u m  (hormones contained in the s e r u m  were  
d i s regarded) ,  g lucose  (40 m g / 1 0 0  ml  medium),  v i tamin  C (3 m g / 1 0 0  ml  medium),  and antibiotics (penici l -  
lin and s t r ep tomyc in ,  each in a dose of 10,000 un i t s /100  ml  medium).  In the exper imen ta l  s e r i e s  0.5/~g 
17/3 - e s t r a d i o l  was added to the med ium.  The gaseous phase  cons is ted  of 95% 02 plus 5% CO 2. The medium 
was changed eve ry  3 days .  The per iod of cul ture  was 1-10 days.  Mater ia l  for  h is to logical  examinat ion was 
taken  eve ry  day, fixed with Brodsk i i ' s  mix ture ,  embedded in paraff in  wax, and s ta ined with hematoxyl in -  
eosin;  acid mucopo lysacchar ides  were  s ta ined by Hale ' s  method and neut ra l  po lysacchar ides  by the PAS- 
reac t ion .  

E X P E R I M E N T A L  R E S U L T S  

Invest igat ion of sec t ions  of an organ cul ture  of the submandibular  and paro t id  s a l i v a r y  glands of 
albino ra t s  a f te r  24 h in cul ture  r evea led  identical  changes in all  explants of the control  and exper imen ta l  
g roups .  They cons is ted  of s l ight  vacuolat ion of the cy toplasm,  i l l -def ined pycnosis  of the nuclei ,  and an in-  
c r e a s e  in the s e c r e t i o n  of acid mucopolysacchar ide ,  which were  found in g ranu la r  tubules.  On the 2nd-3rd  
day of cu l ture  the explant  and the zone of growth could be c l ea r l y  dis t inguished.  At the s a m e  t ime  d i f fe r -  
ences were  found between the contro l  and exper imen ta l  s e r i e s .  Necrobiot ic  changes have inc reased  in ex-  
plants grown without the addition of es t rad io l :  numerous  degenerat ing cel ls  with vacuola ted  nuclei were  
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Fig.  1. Submandibular  s a l i v a r y  gland of r a t  in organ cul ture  a f te r  
addition of 17 - e s t r ad io l :  A) zone of growth with fo rmat ion  of bands 
of epithel ial  cel ls  (third day in cul ture ,  hematoxy l in -eos in ;  320x) ;  
B) fo rma t ion  of bands and glandular  tubules (third day in culture)  ; 
PAS reac t ion ,  250• ; C) continuous growth (hematoxyl in-eos in ;  320x ); 
D) appearance  of s e c r e t i o n  in h m e n  of newly fo rmed  glandular  tubules 
(7th day in cul ture;  Ha le ' s  s ta in ,  nuclei  s ta ined with c a r m i n e ;  320x) .  

p re sen t ,  the PAS- reac t ion  was m o r e  intense,  and extensive  a reas  of necros i s  appeared  by the 5th-6th day. 
Iso la ted  intact  acini and cel ls  were  hyper t roph ied  in places  to f o r m  zones of growth,  consis t ing of undif-  
fe ren t ia ted  basophfl ic  cel ls  and long bands,  s e p a r a t e d  by c l ea r  t r a c e s .  Only a na r row  band of t i s sue  at the 
p e r i p h e r y  and the e f fe ren t  ducts s t i l l  r ema ined  viable af ter  10 days in cu l ture .  Addition of e s t r ad io l  p r e -  
s e r v e d  the viabi l i ty  of the s a l i v a r y  gland explant  at all per iods  of cul ture  (Fig, 1). Cells  of the t e rmina l  
s egmen t  were  enlarged,  the i r  nuclei were  r a t h e r  pa l e r  and located on the b a s e m e n t  m e m b r a n e ,  and the 
lumen of the glandular  tubules was ha rd  to dis t inguish.  These  changes were  p a r t i c u l a r l y  m a r k e d  in the 
s a l i v a r y  tubules of the paro t id  gland.  It  was imposs ib le  to dis t inguish the s a l i v a r y  tubules in explants aged 
7-10 days .  Acid and neu t ra l  mucopo lysaccha r ides  had accumula ted  in them and were  d i s t r ibu ted  diffusely.  
The g ranu la r  tubules r ema ined  unchanged and were  c l e a r l y  dis t inguishable in all explants .  

Among the zones of growth obse rved  in both the control  and expe r imen ta l  groups,  four  types could be 
dis t inguished.  

Type I: growth of the loose  connect ive  t i s sue  was predominant ,  with i so la ted  cel ls  with a l a rge  
nucleus a r r anged  in it .  Acid mucopo lysaccha r ides  were  found in the cy top lasm of these  ce l l s .  

Type II: epi thel ial  ce l ls  were  m o r e  numerous  in the zone of growth.  They fo rmed  complexes  and 
bands of di f ferent  shapes  and s i z e s ,  with c l e a r  spaces  between them.  Acid and neu t ra l  po lysacchar ides  
we re  found in the cy top l a sm of the ce l l s ,  a c h a r a c t e r i s t i c  fea ture  ref lec t ing  e a r l y  d i f ferent ia t ion  of the 
epi thel ia l  ce l l s .  

Type III: well  f o rmed  tubules with c h a r a c t e r i s t i c  dichotomous branching  were  found in the zone of 
growth.  Depending on the t ime  of cu l ture  the c h a r a c t e r  of the s e c r e t i o n  contained in the lumen of the 
tubules va r i ed .  In the e a r l y  s t ages  it  contained main ly  neut ra l  mucopo lysaccha r ides ,  but toward the 7th 
day acid sulfonated mucopo lysaccha r ides  began to appear  in the s ec r e t i on ,  

Type IV: the epi thel ial  complexes  had a tendency toward continuous growth,  to f o r m  a r ea s  c o n s i s t -  
i r~ of cel ls  m a r k e d  by cons ide rab le  p o l y m o r p h i s m .  No h i s tochemica l  evidence of s e c r e t i o n  could be ob- 
s e r v e d .  
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Explants of the control group were character ized by zones of growth of types I and II, which appeared 
on the third day in culture.  On the addition of 17fl-estradiol to the nutrient medium early signs of differen- 

t i a t ion  and predominance of the type HI zones of growth could be seen as early as on the second day. No 
clear ly  marked differences in the character  of growth could be seen between explants from the parotid and 
submandibular sal ivary glands. 

The experiments thus showed that epithelial cells of all parts of the sal ivary glands in culture r e -  
main capable of growth and proliferation, with the character is t ic  adaptation of the glandular cells to new 
physiological conditions. 

In the control ser ies  morphological differences between the epithelial cells of the sec re t a ry  portions 
and efferent ducts tended to disappear and the growing epithelium became less differentiated in character .  
On the addition of estradiol the character is t ic  glandular tubules containing specific secret ion appeared in 
the zone of growth in the ear l i e r  stages ; according to Grobstein [4], this feature can be used as a marker  
of differentiation. 

The results suggest that estradiol may have two effects: first,  by its influence on the various aspects 
of metabolism it may raise  the membrane potential, increase RNA synthesis [2], and thus improve the 
viability of the tissues; second, considering the possible hormonal dependence of the sal ivary glands, the 
addition of estradiol in nontoxic concentrations can be presumed to induce differentiation of the salivary 
glands, with the appearance of the character is t ic  secretion,  just as is observed in the mammary gland 
[3, 7], which maintains its differentiation in vitro with milk formation only on the addition of hormones.  

1o 
2. 
3. 
4. 
5. 
6. 
7. 

L I T E R A T U R E  C I T E D  

N. F. Kastrikin, Tsitologiya, 1__55, No. 5, 625 (1973). 
P.  Clegg and A. Clegg, Hormones, Cells, and Organisms, Stanford Univ. Press  (1969}. 
C. Ceriani, G. Contesso, and B. Nataf, C~ncer Res., 3_22, 2190 (1972}. 
C. Grobstein, Exp. Cell Res., 1_00, 424 (1956). 
F. Jacoby and C. Leenson, J .  Anat. (London}, 933,201 (1959}. 
D. Lucas and E. Peakman, Exp. Cell. Res., 6__00, 262 (1970}. 
D. V. Singh, J.  Nat. Cancer Inst., 488, 1107 (1972}. 

196 


