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Changes in the moto r  act ivi ty  of chick e m b r y o s  under  the influence of vibrat ion were  d i scovered .  
During the f i r s t  days of incubation (6th day) ,weakening of moto r  ac t iv i tywas  observed,  fol lowedby s t r eng th -  
ening s t a r t ing  on the 8th day. A study of changes in the absorp t ive  p r o p e r t i e s  of the skin and musc l e s  of 
the developing e m b r y o  dur ing this per iod gave r e su l t s  suggest ing that these t i s sues  play the ro le  of v i b r a -  
tion r ecep to r  in the per iod before  matura t ion  of the specia l  s t r uc tu r e s  of the inner  e a r .  

My prev ious  invest igat ion [7, 8] showed that  sounds of di f ferent  f requencies  influence spontaneous 
movemen t s  of chick e m b r y o s  f r o m  the e a r l i e s t  s tages  of embryonic  development .  Since vibra t ion effects  
accompanying  exposure  to sound, causing mechan ica l  osci l la t ions  in the liquid surrounding the embryo ,  
may  play an impor tan t  ro le  in this  p r o c e s s ,  in the p r e s e n t  invest igat ion a spec ia l  study was made of the 
act ion of vibrat ion.  

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

Expe r imen t s  were  c a r r i e d  out on 320 White Leghorn hen e m b r y o s  s ta r t ing  f r o m  6th day of incubation 
and continuing until the end of development .  The expe r imen ta l  conditions were  desc r ibed  p rev ieus ly  [1, 7, 
8]. Vibrat ion waves  were  genera ted  by an e l ec t romagne t i c  re lay ,  the t r ipping f requency of which (40/sec) 
was ass igned by means  of a type ZG-11 audiofrequency genera to r .  Waves  f rom the r e l ay  were  t r ansmi t t ed  
to the bench on which the em bryo  r e s t ed .  The vibra t ion s t imulus  was applied for 5 sec eve ry  25 sec.  

To de t e rmine  the poss ib le  par t ic ipa t ion  of the skin and musc l e s  in the recept ion  of vibration,  changes 
in the functional p r o p e r t i e s  of these t i s sues  we re  studied by D. N. Nasonov ' s  method [6], by which the r e -  
action of the t i s sues  to v ibra t ion s t imul i  can be detected [4]. Af ter  exposure  to v ibra t ion  for  10 min the 
e m b r y o s  were  r em oved  f r o m  the eggs  and stained in 0.1% neut ra l  red  solution. In the ea r ly  s tages  of de-  
ve lopment  (6th-10th day) the e m b r y o s  were  stained in tote, while f rom the 12th to the 18th day only the 
lower l imbs  were  stained.  Since, as the expe r imen t s  showed, the dye pene t r a t e s  only into the skin and not 
into musc le  t i ssue,  a s e r i e s  of expe r imen t s  we re  c a r r i e d  out in which the leg musc l e s  we re  stained a f te r  
r e m o v a l  of the skin. Staining was  c a r r i e d  out for  10 rain a f t e r  which the dye was ex t rac ted  with acidified 
alcohol for 24 h. Pho tome t ry  of the ex t r ac t s  was  c a r r i e d  out with the FEKN-57 pho toe lec t r i ca l  c, o l o r i m e -  
t e r .  The extinct ion was  r e l a t ed  to d ry  weight of the embryo  and its  t i s sues .  In all  s e r i e s  of expe r imen t s  
the changes were  ca lcula ted  as pe rcen tages  of absorpt ion  of dye by the t i s sues  exposed to v ibra t ion c o m -  
p a r e d  with the control ,  taken as  100%. 

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

The expe r imen t s  showed that  at  the age of 6 days the e m b r y o s  respond to v ibra t ion by a reduct ion of 
moto r  act ivi ty .  If n o r m a l  act ivi ty  is taken as 100%, during exposure  to v ibra t ion it  ave raged  83.0~8.7%. 
The effect  of v ibra t ion  on 77~c of the em bryos  was inhibitory,  and on the remain ing  23~c s t imu la -  
to ry .  However ,  s t a r t ing  f r o m  the 8th day of incubation the s t imula to ry  action of vibrat ion on motor  ac t iv -  
i ty began to p redomina te .  Although the total  durat ion of spontaneous movemen t s  a lso  begins to i nc rea se  
somewhat  at this  t ime  under  n o r m a l  conditions, i t  i nc r ea sed  much more  during the action of vibrat ion.  
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Fig. 1. Changes in absorpt ion of dye 
by the skin (1) and muscles  (2) under  
the action of vibrat ion.  Abscissa ,  
days of incubation; ordinate,  changes 
in absorpt ion of dye (in pe rcen t  of 
normal) .  

This inc rease  in activity on the 8th day of incubation averaged 
105%, and it was found in 60% of embryos  (an inhibitory action 
was found in only 40%. 

The activating action of vibration was s t ronger  sti l l  by the 
10th-12th day. At this t ime the motor  activity of the embryos  
was increased  to 113-119% by the action of vibrat ion compared  
with the background activity.  Meanwhile the number  of embryos  
in which vibrat ion gave a s t imulatory effect  also increased ,  
reaching 72% on the 12th day. By the 14th-18th day the increase  
in total  motor  activity was g rea t e r  st i l l  (128.8~9.6%). 

Since the action of vibrat ion can be detected in the ea r l i e s t  
s tages of embryonic  development,  before  special ized sense o r -  
gans have appeared,  an at tempt  was made to de termine  the r e -  
sponse of the skin and muscle  to vibrat ion by means  of vital  
staining (these exper iments  were  ca r r i ed  out jointly with 
G~ I. Gr igor 'eva) .  The data given in Fig. 1 show that absorption 
of neut ra l  red  changes during embryonic  development.  On the 

6th day of incubation, absorpt ion of the dye by the skin of embryos  exposed to vibrat ion was much less than 
its absorption by the skin of intact  embryos .  However, by the 8th day absorpt ion of the dye by the skin had 
begun to inc rease  af te r  vibration,  its value being 125-~6% (P < 0.05) compared  with normal .  It r emained  
inc reased  on the 10th day of incubation. Not until la ter ,  s tar t ing on the 12th day, was a dec rease  in absorp-  
tion of dye by the skin observed  once more .  

A dif ferent  p ic ture  was observed  following the action of vibrat ion on muscle .  F r o m  the 12th to the 
18th day of incubation a gradual  inc rease  in absorpt ion of dye was observed.  F r o m  a negative value on the 
12th day of incubation (70%; P = 0.001), absorpt ion gradually inc reased  to r e ach  a posit ive value by the 
i8th day (105• A sharp inc rease  in the intensity of dye absorption was found following the action of 
vibrat ion in the musc les  of a day-old chicken, to reach  160~7% compared  with the control  (P = 0.01). 

As a r e su l t  of these exper iments ,  changes in motor  activity of the chick embryos  were  found 
under  the influence of vibrat ion.  The effects  of vibrat ion were  seen before  the specif ic  s t ruc tu res  of 
the inner  ea r  sensi t ive to vibration (the saeculus) had completed the i r  anatomical  different iat ion and 
were  capable of functioning, but when re f lexes  to tacti le st imulation had begun to appear  [2, 3, 9]. 
It was accordingly suggested that the skin s t ruc tu res  may have a possible role  in the recept ion of 
vibrat ion waves.  

The vital staining exper iments  showed that absorption of dye is considerably inc reased  by the action 
of vibrat ion on the 7th-10th day of incubation, i .e. ,  when tact i le  recept ion is becoming establ ished.  The 
evidence thus suggests  that vibrat ion effects  on the tact i le  r e cep to r s  of the skin are  p resen t  in chick e m -  
bryos  during the ea r ly  per iod of ontogenesis .  This hypothesis  appears  all  the more  probable because the 
phenomenon of polymodali ty  of the mechanorecep to r s  of adult animals  is well  known [5]. It is even more  
likely during the per iod  of p rena ta l  development.  

However,  whereas  changes in motor  activity of chick embryos  in the ear ly  stages of development  ev i -  
dently a re  en t i re ly  dependent on tact i le  recept ion,  in the la ter  period of incubation changes in motor  activity 
may also depend on maturat ion of the s t ruc tu re s  of the inner ea r  [10, 11], and also of muscle  r ecep to r s ,  for  
an increase  in the absorpt ive p roper t i e s  of muscle  t issue under the influence of vibrat ion was also found 
toward the end of the embryonic  per iod .  
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