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One week a f t e r  a burn  of the body the act ivi ty of the c i l ia ry  epi thel ium in the lower por t ion of the 
t r achea  and bronchi  i s  d e p r e s s e d .  

The impor t ance  of the bil lowing m o v e m e n t s  of the c i l i a ry  epi thel ium of the mucous  m e m b r a n e  of the 
r e s p i r a t o r y  t r ac t  in p e r f o r m a n c e  of the n o r m a l  dra inage  function of the t racheobronchia l  t r ee  is  genera l ly  
known. In va r ious  pathological  s ta tes  changes  in c i l ia ry  act ivi ty of the epi thel ium lead to d i s tu rbances  of 
t r acheobronch ia l  d r a i n a g e ,  faci l i ta t ing the development  of lung compl ica t ions  [5, 6]. The c i l i a ry  act ivi ty  
has  not been  studied in burns .  

The object  of th is  invest igat ion was  to study the function of the c i l ia ry  epi thel ium of the t r achea  and 
bronchi  a f t e r  bu rns  cover ing  30% of the body sur face .  

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

In 39 e x p e r i m e n t s  on ca t s  a c i r cu l a r  burn  of the t runk was produced by a method developed in the 
R e s e a r c h  Labo ra to ry  of the Mil i ta ry  Medical  Academy [1, 3]. Activity of the c i l ia ry  epi thel ium of the 
upper  and lower  po r t ions  of the t r achea  and l a rge  bronchi  was invest igated 2, 3, 5, 7, and 10 days  a f te r  
bu rns  by our modif icat ion of the method of Korsen  and Allen (cited in [7]). 

Korsen  and Al l en ' s  method is  as follows. Explants  of the t r achea l  mucous  m e m b r a n e  were  cut out 
by m e a n s  of a smal l  cup (2-3 m m  in d iameter )  fixed to a long handle and introduced into the t r achea  through 
the vocal  cleft .  The excised  p iece  of t i s sue  was p laced for  a few hours  in G e y ' s  or Hanks ' s  bas ic  salt  
solution at 37 ~ and then t r a n s f e r r e d  to a Rous chamber  consis t ing of two s te r i l e  g lass  l ids fixed by meta l  
pane ls  on both s ides o f  a f lat  rubbe r  r ing.  A smal l  volume of fluid was introduced into the chamber  through 
a needle to ensure  humidity.  The cil ia of the epi thel ium continued to function for  10-14 days .  Examinat ion 
of the chamber  under  the m i c r o s c o p e  with a magnif ica t ion of 250x showed ce l l s  separa t ing  f rom the ex-  
plant .  Since the ci l ia  a r e  located ex terna l ly  on one pole of the cell, the billowing movemen t  of the cilia on 
a cell  in the solution ro t a t e s  it around i ts  own ax is .  The number  of ro ta t ions  pe r  minute  g ives  an indica-  
tion of the c i l i a ry  act ivi ty  of the epi thel ium. 

In our e x p e r i m e n t s  p i ece s  of the mucous  m e m b r a n e  of the t r achea  and bronchi  were  taken f rom 
recen t ly  killed an imals .  Explants  of the mucous  m e m b r a n e  were  i m m e r s e d  in H a n k s ' s  bas ic  sal t  solution 
and incubated at 37 ~ for  2-3 h. During this  per iod  the mucous  m e m b r a n e  b e c a m e  somewhat  loose r  in tex-  
ture ,  faci l i ta t ing separa t ion  of the c i l i a ry  epi thel ial  ce l l s  without much r i s k  of injury.  

To m e a s u r e  the ve loc i ty  of ro ta t ion  of the ce l l s  a slide was used on which a rubbe r  r ing (25 m m  in 
d iamete r ,  0.4 m m  thick) was placed,  and 3-5 drops  of Hanks ' s  solution was applied at i t s  center ,  and the 
p iece  of mucous  m e m b r a n e  placed in it .  The m e m b r a n e  was  gently b roken  up with forceps ,  so that c i l i a ry  
epi thel ial  ce l l s  or  g roups  of ce l l s  becam e  detached.  The chamber  was  covered  with a cover  slip and 
placed under  the m i c r o s c o p e  (a t he rmos ta t i ca l l y  control led stage was used to mainta in  a t e m p e r a t u r e  of 
37 ~ in the ehambe rL  and the number  of ro ta t ions  of the cell  pe r  minute  was  counted. Severa l  ro ta t ing  ce l l s  
(up to 10) were  counted. To de t e rmine  the effect  of H a n k s ' s  solution on act ivi ty  of the c i l ia ry  epithelium, 
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Fig.  1. Activi ty of c i l i a ry  epi thel ium af te r  burns  cover ing  
30% of body sur face  when invest igated in Hanks ' s  solution 
(I) and in a n i m a l ' s  own p l a s m a  (II). 
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and to r evea l  any poss ib le  influence of p l a s m a  of burned animals ,  the inves t igat ions  were  c a r r i e d  out in 
pa ra l l e l  in Hanks ' s  solution and in p l a s m a  f rom the s ame  animal .  The expe r imen ta l  r e s u l t s  were  sub- 
jec ted  to s ta t i s t ica l  ana lys i s  using n o n p a r a m e t r i c  c r i t e r i a  [2]. 

To es tab l i sh  the no rma l  act ivi ty  of the c i l ia ry  epithelium, the mucous  m e m b r a n e  of the upper  and 
lower  p a r t s  of the t r a chea  and the l a rge  bronchi  of 10 healthy an ima l s  was studied by this method.  In 
healthy an ima l s  the act ivi ty  of the c i l i a ry  epi thel ium was found to i nc rea se  toward the lungs (differences 
between c i l i a ry  ac t iv i ty  of the upper  pa r t  of the t r achea  and the la rge  bronchi  a r e  significant,  P< 0.05). 

During the 5 days  a f t e r  infliction of a burn  cover ing  30% of the body surface ,  no significant change 
occu r r ed  in the c i l ia ry  act ivi ty  of the epi thel ium. Start ing f rom the 7th day a f te r  injury, act ivi ty of the 
c i l i a ry  epi thel ium was reduced (Fig. 1, P < 0.01) in all  p a r t s  of the r e s p i r a t o r y  t r a c t  which were  inves t i -  
ga ted .  At this  t ime  the c i l ia ry  act ivi ty  of the bronchi  was indist inguishable f rom that of the t r achea .  
Consequently,  r e m e m b e r i n g  that in healthy an imals  the c i l i a ry  act ivi ty  of the bronchi  is  higher,  it may be 
cons idered  that the c i l i a ry  epi thel ium of the bronchi  is  m o r e  s eve re ly  damaged a f te r  burns .  Pa r a l l e l  inves -  
t igat ion in Hanks ' s  solution and in the a n i m a l ' s  own p l a s m a  revea led  no di f ference  between the c i l i a ry  ac t i -  
vity of healthy an ima l s  or a f te r  burns .  

The r e s u l t s  of this invest igat ion thus showed that, s ta r t ing  f r o m  the 7th day a f t e r  infliction of a burn, 
the function of the c i l i a ry  epi thel ium of the t r a chea  and, m o r e  especia l ly ,  the l a rge  bronchi  i s  cons iderab ly  
d is turbed .  T h e s e d i s t u r b a n c e s  a r e  poss ib ly  significant in the pa thogenes i s  of lung compl ica t ions  in burned 
pat ients ,  because  as  a r e su l t  of inhibition of the billowing movemen t  of the c i l i a ry  epithelium, the dra inage 
function of the t racheobroneh ia l  t r ee  m a y  be significantly impa i red .  
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