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Stratified squamous and compound ci l iary epithelium of the rabbit 's  phaTynx were cultivated in vivo 
by Lazarenko's method. Epithelial s t ructures  grew in the implanted t issues:  sheets of tissue consisting 
of  single or  multiple layerS, and buried bands. Organ s t ructures  appeared during the period of differentia- 
tion of the cultures: stratif ied layers  with a protective zone,  compound c i l ia ryepi the l ium with goblet ceils 
and sec re to ry  tubules. A wide range of plasticity is a biological feature distinguishing the pharyngeal epi-  
thelium, which evidently develops from the prechordal plate. 

Information concerning the morphology of the pharyngeal mucous membrane is incomplete and contra-  
dictory [2, 4,  5, 9-12]. The genetic nature Of its epithelial lining, like that of the epithelium of the whole of 
the foregut, remains unexplained [1, 6-8]. 

In the present  investigation we attempted to study the bio!ogicai proper t ies  of the epithelium of var i -  
o,,s parts  of the pharynx under experimental  conditions and to determine its genetic nature. We used F. M. 
Lazarenko's method [3] of invivo tissue and organ culture for this purpose, for  it enables the potential 
capabilities of the epithelium to be ascertained. 

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

Because of the morphological and physiological features distin~o-aishing the various parts of the pha- 
rynx, homoimplantation of the mucuous membrane of the laryngopharynx and nasopharynx were carr ied out 
separately.  The donors were rabbits aged 1 month and the recipients adult animal. Altogether 56 exper i -  
ments were performed.  The implants were extirpated at intervals of from 1 to 40 days, ~ixed in Carnoy*s 
fluid, and embedded in calloidin~-paraffin. Sections were cut to a thickness of 5-7/~ and stained with 
Mayer ' s  hematoxylin and ,~osin, Bohmer 's  hematoxytin and picro-indigocarmine.  Glycogen and neutral myco- 
p01ysaccarides were detected by the Hotchkiss-Shabadash method, acid mucopolysaccharides by Hale's 
method, and nucleic acids by Brachet 's  method. Appropriate controls were used for  differentiation of the 
detected compounds. 

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

During the f irs t  hours of the experiment changes took place in the region of the implants exactly as 
usually occurs in tissue cu, l tures in vivo. 

During the f i rs t  day of the experiment highly differentiated cells of the upper protective zone of the 
layer  in implants of the mucous membrane of the lar:/v.gophar:y,'n.x matured rapidly in the stratified epithe- 
lium and became detached (Fig, 1, 1), Only the cells of the lower 2-4 layers  of the stratum germinativum, 
containing considerable amounts of nucleic acid, changed into a prol i ferat ive state.  The activated cells at 
f i rs t  moved along the connective tissue of the fra~oTaent itself, and then along the newly formed connective 
tissue of the recipient toward the sou r ce  of stimulation (the ce!loidin and necrotic  masses  of implant), 
forming layers at the border  with them. The stratified squamous epithelium of the l a ryngophar}~  p ro l i f e '  
rated in the form of stratif ied or single-layered sheets conm.ining flat or  cubical ceils (Fig. 1, 2). The 
growing sheets consisted i vAtiaHy of undifferentiated epithelial cells.  They s~uathesized large quantities of 
nucleic acids and were always located on undifferentiated connective tissues containing a large amount of 
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Fig. 1o Cultures of laryngopharyngeM (1-5) and tmsepK~ryngeat 
(6-9) epithelium. 1) 2 days. Fixation by Carnoy's method, stain- 
ing with hematoxy!in-eosin, objective 90, ocular 7; 2) 5 days. 
Fixation and staining h~e same, objective 90, ocular 7; 3) 8 days. 
Fixation and staining the same, objective 40, ocular 7; 4) 5 days. 
Fixation the same, Staining by Brachet's method, objective 80, 
ocular 7; 5)6days; FiX~tionand s~ining the same, Objective 40, 
ocu/ar 7; 6) !4 days. PAS reaction, trea~.e~t  ~ t h  amylase, fLxa- 
tion and magnification the same; 7) 3 days. Staining with hemato- 
xylin--picro-indigocamine,  fixation and magnification the same. 
8) 12 days. PAS reaction, treatment wihh amylase, fixation and 
magnification the same; 9) 15 days, fixation and staining the 
same, objective 90, oc~ar 7. 

hyaluronic acid. Later the s ing!e- !a~red ep~theli~m~ chang~ed . into sCr~.tffied, .T~.~ the period of acute inflam- 
mation, be. nds g~ew oat from tAe tayer~ in the imp lmnt into the subad]acen~ ye~_~ connective tissue (Fig. 1, 3), 
their ~ruc~ur~ beln~ s[mllar: to that of ~he ordinal shee~. The buried band3 consisted of young and, as is 
clear from Fig. I, 3, mitotically active ceils. These bands termirm~ed freely in the connective tissue, or, 
having, re~ch-~d the source of stimulation, opened out to form a layer separating the connective tissue from 
the foreig~ bod~s and n~crotic masses. 
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On the 6th-Sth day of the expe r imen t ,  inf lammat ion  in the implant  subsided.  Meanwhile p ro l i fe ra t ion  
of the t i s sues  d imin i shed  and d i f ferent ia t ion  of the newly grown s t r u c t u r e s  began.  This  took p lace  s i m u l -  
t aneous ly  in the epi the l ium and. connect ive  t i ssue  of the l aye r s  be tween the celloidin. In these I aye r s  the 
quanti ty of a m o r p h o u s  subs tance  r i ch  in hya la ron ie  acid  d imin ished  while the number  of f ibrous s t r u c t u r e s  
inc reased .  In the s t r a t i f i ed  shee ts  the numbers  of l a y e r s  of ce l l s  i nc r ea sed .  They acqu i red  the p r o p e r t y  
of synthes iz ing  g lycogen  and mucopo lysaccha r ides .  A definite o r d e r  was obse rved  in the s y n ~ e s i s  of these 
s u b s t r a t e s .  In a young shee t  g lycogen and RNA appea red  f i r s t  (Fig. t ,  4). With the appearance  of mucopoly-  
s a c c h a r i d e s ,  concen t ra ted  at  the p e r i p h e r y  of the cei ls  of Lhe apica l  i aye r~ ,  the g L y u , ~  content diminished 
and RNA was  concen t ra t ed  in the ce l Is  of the Iower  l a y e r s  Of the shee t  (Fig. l ,  5). The s t ra t i f ied  epithel ium 
b e c a m e  s e p a r a t e d  into two zones:  an upper  (protect ive)  and lower  (germinat ive)  zone. The bur ied bands 
f r e e l y  ending in the connect ive  t i s sue  d i f ferent ia ted  into glandular  ep i the l ium.  Tubes  with s e c r e t o r y  ce i l s  
functioning as  mu cous  glands f o r m e d  f r o m  them.  These  g landular  s t r u c t u r e s  were  found in t i ssue  cul tures  
"of the mucous  m e m b r a n e  of both the l a ryngopharynx  and nasopharynx  (Fig. 1, 6). 

During cult ivat ion of the mucous  m e m b r a n e  of the nasopharye~x, i t s  compound c i l i a ry  epi thel ium dif-  
f e ren t i a ted  dur ing  the f i rs t  day of the expe r imen t .  The epi thel ium b e c a m e  ac t iva ted  and began to p ro l i f e ra t e  
towards  the end of the f i r s t  day,  forming shee t s  of both single and mul t ip le  l a y e r s  (Fig. 1, 7). 

The s i n g I e - l a y e r e d  epi thel ium changed into mul t ip le  or  s t r a t i f i ed ,  subsequent ly  indisting~aishable f rom 
the s a m e  epi the l ium in implants  of the l a ryngopharyagea t  mucous  m e m b r a n e .  On the 6th-Sth day of the ex-  
p e r i m e n t ,  d i f fe ren t ia t ion  of the m u l t i - l a y e r e d  epi thel ium was accompan ied  by  the fo rmat ion  of ci l ia  and of 
goblet  ce i l s  containing la rge  quant i t ies  of mucopo tysaccha r ides  in the i r  cy top lasm (Fig. 1, 8). RNA ~ z s  
d i s t r ibu ted  uMfo rm l y  in the cy top lasm of all  ce l l s  of the sheet .  The  m u l t i - l a y e r e d  epi thel ium in the e a r l y  
s t a g e s  of implanta t ion  could a l so  be conver t ed  into s t ra t i f i ed ,  vdth subsequent: different iat ion.  Somet imes  
b iochemica l  s u b s t r a t e s  aec~unutating in d i f ferent  p a r t s  of the s a m e  s t r a t i f i ed  shee t  led to d i f fe rences  in the 
c h a r a c t e r  of d i f ferent ia t ion .  A r e a s  of  p ro tec t ive  epi thel ium and of s t r a t i f i ed  s e c r e t o r y  epithel ium with 
goblet  ce i l s  a p p e a r e d  (Fig. 1, 9). 

The connect ive  t i s sue  of the implant  became  dense r  a f t e r  15 days .  I t  did not provide  t rophic  condi-  
tions fo r  functioning epi thel ial  s t r u c t u r e s ,  so  that these died and were  absorbed .  

The compound c i l i a ry  ep i the l ium of the nasopharynx  and flue s t r a t i f i ed  epi thel ium of the l a r v a g o p h a -  
rynx  thus exhibi ted cons ide rab le  labi l i ty  when cult ivated in vivo. St ra t i f ied ,  s i n g l e - l a y e r e d  and m u l t i p l e -  
l a y e r e d  shee t s  with the abi l i ty  to undergo convers ion  f rom one end to the o ther  grew f rom them. 

Compared  with o the r  p a r t s  o f  the ergo_n, the epi thel ium of the nasopharynx  p o s s e s s e s  the g r e a t e s t  
p l a s t i c  p r o p e r t i e s .  Bes ides  s t ra t i f i ed ,  s i ng Ie - l aye r ed ,  ~nd m u l t i p l e - l a y e r e d  s t r u c t u r e s ,  compound c i l i a ry  
and s t r a t i f i ed  s e c r e t o r y  epi thel ium g-few f r o m  it. 

The mani fes ta t ion  of high p l a s t i c i t y  is a b io log ica l  fea ture  dis t inguishing the pharyngeal  epi thel ium,  
provid ing  fo r  the complex  functions of this  o rgan  at the c r o s s r o a d s  of the digest ive and r e s p i r a t o r y  s y s -  
t e m s ,  and a l so  g ives  evidence of the spec ia l  genetic nature  of its ep i the l ium,  which evident ly  develops f rom 
the p r echo rda l  p la te .  
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