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The presence of smal l  stones and gravel  in the muscular gizzard of birds on PoUltry farms makes i t  impossible 
to investigate the function of this organ by means of a ba l loonand chymograph. With x-rays,  the period is l imi ted  

to the t ime for which the food is in the gizzard.  

Neither method is appI ieable  to a study of oviduct movements ,  because the introduction into it of contrast 
substances, or still  worse of a balloon,  disturbs egg formation. 

An e lec t r i ca l  recording method in which currents are picked up from implanted electrodes enables an ob jec -  
tive study to be made of the e lec t r i ca l  events without disturbance of  normal  function, and an adequate  picture is 
obtained of gastric [2] and intest inal  [1] movements  during periods of  normal  hunger or digestion. 

In order to apply this method to birds we had to develop a method of implant ing electrodes,  to improve the 
recording of e l ec t r i ca l  potentials,  and to determine  whether there was an accurate  correspondence between the e l ec -  
t r ical  and motor ac t iv i ty  of the organs. I t  is these matters which we have investigated.  

Experiments were carried out on chickens of the Russian white strain under production conditions (in the Bratt- 
sevskaya Poultry Factory,  and on the State Bird Farm "Rzhavski"). 

Electrodes were implanted at  operation into the gizzard or oviducts of a l l  the birds 6-7 days before the exper i -  
ments were begun. 

Before the operation the bird was fixed in the supine position, and after the operat ive field had been prepared, 
the body cavi ty  was opened. To place  the e lect rode on the muscular gizzard a longitudinal  incision 2-2.5 cm long 
was made 1-1,5 cm la tera l  to the point at which the ventral  edge of the gizzard could be felt  through the abdominal  
walh To p lace  the e lect rode in the oviduct,  an incision 3-3 .5  cm long was made crania l ly  1.5-2 cm from the point 
at  which the edge of the left pubis could be felt. The gizzard or oviduct  was then pulled into the skin wound (and 
while this was done the loops of intestine were pushed back). Next,  to p lace  the e lec t rode  in the gizzard,  a longi-  
tudinal  incision 5 mm long in the serous-muscular layer was made starting 0.5-1 cm from the center of the saggi tal  
line of its ventral  aspect; it was cut 5-6 mm deep. To place  the e lect rode in the oviduct ,  an oblique incision was 
made at 40-45 ~ to the surface through the serous-muscular layer in the ventral  surface of the "womb"; it was 3-4 mm 
leng and 1-1.5 m m  deep. Next, by means of  a No. 1 silk thread a pla t inum wire of 0.3 m m  d iamete r  was sewn in as 
a loop deep in the wound. This same thread joined the edges of the wound of the muscular wal l  of  the gizzard or of 

the oviduct.  Consequently, the electrode and the multistrand wire (insulated with chlorvinyl)  leaving it were f i rmly 
fixed in the muscular layer of the organ. To bring out the e lec t rode  lead from the body cavi ty  we used a tube of the 
fistular type prepared from black ebonite.  Its internal d iameter  corresponded to the external  d iameter  of the chlor- 
vinyl  insulation (when it was taut) with the result that the lead within the tube was held fixed. The lead was pulled 
through the tube before the ope ra t i on .  To p lace  the tube near the ~perat ion wound, a puncture was made in the skin 
and underlying tissues. The tube was brought to the outside through this puncture and fixed in position with a collar .  
The outer end of the lead (length 2.5-3 era) was left  free for connection with the recording device .  The wound in 
the abdominal  wall  was sewn up in layers. 

Electrodes introduced in this way remained f irmly in position for a long t ime,  so that potentials  could be re-  
corded for 9-12 months. 
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Potentials from the gizzard and oviduct were recorded by ~GS-1 and EGS=2 electrogastrographs, 

To measure the gastric mot i l i ty ,  in many  experiments x - ray  pictures were made at the same t ime as the e l ec -  
t r i ca l  recording. To study oviduct movements,  as well  as e lec t r ica l  recordings, observations were made on the move-  
ments of this organ; for this purpose, the abdominal  wall  was opened during the experiment.  Before the beginning 
of the exper iment  the birds were fixed to a stand. 

The indifferent e lect rode was fixed to the right foot, which was then immersed in a vessel containing physiolo- 
g ica l  saline. The implanted  electrode served as the different electrode.  

A study was made of the e lec t r i ca l  ac t iv i ty  of the muscular wall  of the gizzard before and after the animals  
were fed. The oviduct potentials were recorded in animals  bearing eggs in the duct,  and in others in which the duct 
was empty.  

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

Simultaneous e l ec t r i ca l  recordings and x - ray  examinat ion showed that in both birds and mammals  there was 
a correspondence in both ampl i tude  and frequency of the e lec t r i ca l  potentials and the mechanica l  movements.  

Electrogastrograms recorded for 1�89 h during physiological  hunger showed that in birds there was no marked 
"hunger" period of gastric mot i l i ty .  However, in birds, the gizzard movements were phasic. It can be seen from 
the portions i l lustrated in Fig. 1, that in the records from one of the birds the rhythm changed from 0.8 to 3.8 con- 
tractions per minute,  and that the ampli tude was between 1 and 2 inV. 

Fig. 1. Electrogastrogram of chicken No. 997. Above - t ime marker (1 minute).  

Fig. 2 .  Elect r ica l  recording of oviduct move-  
ments of chickens No. 3266 (a, b) and No. 3257 
(c). Above - t ime marker  (2�89 minutes). 

When food entered the gizzard, and subsequently, there 
was usually no great  change of gastric movements.  The var ia-  
lions tn the rate remained within the previous l imits of 0.8 
and 3.5 contractions per minute.  Some speeding or slowing 
of the e lec t r i ca l  rhythm after food had been given occurred, 
and was related to the original rate of movements in the 
period of physio!ogtcal hunger. 

When finely powdered food was given to the birds for 
2�89 weeks, gastric mot i l i ty  was reduced. In birds fed in 
this way, by the end of the exper imental  period the frequency 

of oscillations of the gizzard wall  had fallen below the ini t ia l  
rate. In the control group which received more coarsely di-  
vided food, no change in the e lec t r i ca l  oscil lations was ob- 

served at this t ime.  

Electr ical  recording of oviduct movements  showed po- 
tentials of considerably greater ampli tude (up to 28 mV)than 
in the gizzard.  In a l l  the birds, the voltage was rhythmic. 

Electr ical  recording of oviduct movements combined 
with direct observations showed that, as in the case of the 
gizzard,  there was a correspondence between the two. 

As can be seen from the curves of the oviduct movements shown in Fig. 2a, b, two kinds of voltages were pres- 
ent: 1) osci l lat ions having an ampl i tude  from 0.5 to 4.5 mV and a frequency of 2-4 per min, representing an undulat-  
ing rapidly extinguished movement ;  2) oscillations having an ampli tude from 9 to 28 mV, but less frequent (one per 

2 min or less), corresponding to powerful tonic movements  of the oviduct.  
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In hens which had ceased to lay eggs, the second movement  was not usually present (Fig. 2c). 

The results we have given indicate that our method of electr ical  recording of movements of the oviduct and 
gizzard of birds with implanted electrodes makes possible the objective study of the associated electr ical  events. 

S U M M A R Y  

The paper describes the technique of recording potentials from the gizzard and oviduct of birds by means of 
implanted electrodes. In this way we were able to make an objective study of electr ical  phenomena closely asso- 
ciated with the movements of these organs. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as given in the original Russian journal. Some  or al l  o f  t h i s  peri-  

od ica l  l i t e ra ture  m ay  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete list of the cover-to- 
cover English translations appears at the back of this issue. 
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