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The authors have developed amethod of implanting electrodes into the leg muscles  of ra ts  for use 
when recording  the e l ec t romyogram (EMG) of the antagonists of the ankle during walking, swimming, and 
other  voluntary movements .  

The animal was anesthet ized by intraperi toneal  injection of pentabarbital  sodium (30 mg/kg  body 
weight). The tibia was exposed for  a smal l  distance in its middle part .  Three turns of n ichrome wire,  
100 ~ in diameter ,  were  wound around the bone, and the end of the wire was brought out on to the dorsal  
surface  of the leg and inser ted  into the heads of the gast rocnemius  muscle which were to be studied. The 
wire was coated with insulating varn ish  except for the points, which were cleaned for  a distance of 1 ram. 
If the EMG of the tibial muscles  was to be recorded,  the ends of the e lectrodes  were inser ted  into these 
mucles .  The d iamete r  of the e lect rodes  (100 p) was large enough for  them to be inser ted into the muscle  
by puncture.  The in tere lec t rode  distance was 0.5-1 ram, and they were inser ted into the muscle  for  a 
depth of 2-3 mm. The f ree  ends of the e lectrodes  were  brought out onto the skin of the dorsa l  region, near  
the scapulae.  The region is convenient because the wires connecting the ra t  to the recording  apparatus do 
not in terfere  with walking or  with swimming movements .  Fur the rmore ,  the in terscapular  region is a safe 
place for the f ree  ends: the ra ts  eammot reach them with their  teeth, they do not break,  and they can be 
used to give rel iable recording  of the EMG for  severa l  months. The experiments  showed that it is bet ter  
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Elec t romyogram of the gast rocnemius  muscle during swimming 
movements (a), a few minutes after applying a clamp to the tail 
(b), during the orienting reflex (c), and during the react ion to 
lifting (d). The narrowing:of the top line (d) denotes the begin- 
ing of the r a t ' s  rapid fall. On all the osc i l lograms the top beam 
reco rds  the EMG of the medial head, and the bottom beam the 
EMG of the la tera l  head of the gas t rocnemius .  Time 20 msec.  
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to br ing out a mul t i s t rand wire in a polyvinyl chloride cover  ra ther  than the nichrome wire on to the skin 
in the in terscapular  region.  Accordingly,  a suitable length of mult is t rand wire (of mark  M 312-10 or  M 
312-4) was soldered to the n ichrome wire inser ted  into the musc les .  The junctions were carefully covered 
with insulating varn ish  and cambr ic .  

After implantation of the e lect rodes  no dis turbances of the an imals '  posture  or  locomotion were  ob- 
served .  

The osc i l lograms  i l lus t ra ted in the figure demonstra te  that this method of implantation of e lectrodes  
can be used to study the voluntary movements  of ra t s  in a wide range of experimental  conditions. 
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