
.5 60 

13628 

Electroencephalographic Changes Induced by Intravenous 
Sodium Amytal." 

ROBERT COHN AND SOLOMON KATZENELBOGEN. 
From Saint Elizabeth 's Zlospital, Washington, D.C. 

Observations were made 011 the human electroe~zcephalograrn prior 
to and following the intravenous administratio11 of sodiuni amytal. 
For this study-, young clementia praecos patients were chosen as the 
ex per imen t al suh j ect s. 

-1I~fhod.  Thirty-six t.Iect~-c )c.~iceplialogranis were made ( n i  35 
individuals. The minimuni recording time for each record was 30 
minutes. Ten tracings were made with a single-channel, pusl1-pUll 
amplifier of our owii construction. The characteristics of this instru- 
ment have previotisly lieen described.' For the remainder the 
records, a three cliaiinel electroei7ceplialograph was used. This in- 
strument. basically similar to the one-channel apparatus, was ohtained 
from Xlr. -Allm-t 11. Grass of Boston. These matched amplifiers and 
recording systems show an essentially flat f requenc!l-respoiise of from 
1 to 38 cycles per second for  a siiiusoidal signal. The over-all dis- 
charge time of these amplifier systems, for a D.C. pulse, is approx- 
imately 0.3 o f  a second. The tinie-asis was maintained at 30 nini per 
second hy a synchronous motor. In all esperiments, the recorders 
were electrically over-damlied. s o  as to reduce the high-frequency 
oscillations of estra-cortical origin. This over-damping is evident 
froni thc character of the pulsecalibrating signal. Records taken 
with the one-channel and with the three-channel instrument clo not 
differ in any essential detail. 

Each test was performed with the subject resting on a couch placed 
in side a copper -scr een ed encl o s u  re. Elect rocks cot isis t ed of flat ten ed 
solcler pellets measuring approximately 4 mni in diameter. Tlie elec- 
trodes were placed on the scalp 'along symnietrical parasagittal lines. 
Both hi-polar and uni-polar recordings were made. The different 
methods of derivation gave rise to essentially siniilar findings. 

In 3 o f  the esperinients. coiitinuous records were made vvhile 
sodium aniytal was s1owIy irijccttd. In the other 33 esperinients. 
electrograpliic recording was discontinued during the actual time of 
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injection. The average dose o f  sodium aniytal was 0.3 g ;  the ex- 
tremes were 0.1 and 0.5 g. 

Results. The preinjection, or control, wave-patterns ranged from 
a dominant, well-niodulated, 8-12 wave per second type, to a pattern 
distinguished by random-frequency, low-amplitude oscilIations. Ir- 
respective of the type of presodium aniytal record, the electro- 
physiologic response to the intravenous drug was grossly similar in 
32 of the 36 records. The characteristic change in the wave-pattern 
evoked by sodium aniytal is the appearance of sequences of higher- 
frequency waves, whose duration ranges from 40 to 50 niilli-seconds 
(20-25 waves per second). 111 Fig. 1 the domiiiaiit alpha-pattern in 
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the siniultaneous leads is almost c( )nipletely replaced by the character- 
istic higher frequency pattern. 

Fig. 2 shows the development of a rhythmic wave-pattern, follow- 
ing the intravenous injection o f  sodium amytal, in a previously low- 
voltage, random type o f  electroencephalogram. In this illustration, 
despite the lower aniplitucle as conipared to the first figure, tlie fre- 
quency band is again closely regulated between 20 and 25 waves per 
second. 

‘In tlie continuous records. that is, those made while actually ad- 
ministering sodium aiiiytal. it MX ohserved that short hut definite 
sequences of approsiniately ,‘O-\\.~tve-l”r-”c(~ii~ discharges occurred 
i\.ithiii tux) niinutcs aftcr thc ~ i i t l  of  the iiijectioil. 111 all the records 
slic wing the characteristic s( )(\iuiii aiiij-tal response the iiiasitiiuiii 
o f  the ~O-\\-a\.e-l”r-sccoii(I activitx occurrctl from 5 to 15 minutes 
after tlie drug was introduced. The waj-e-pattern returned to its 
“control” type in from 30 rninutcs to one hour. This recover>- time 
appears to be a function of two main variahles : the dosage. and the 
susceptibility o f  the individual to  the drug. 

I ri no instance did the s l o ~ .  iiiti-aveiious adniinistratioii of sodium 
aiii!.tal give rise to a iiiore 1)roiiiii:mt alpha-patterii. H u i v e ~ e r ,  in a 
few experirnen ts the IO-\t.a\-e-l)“-secoiid pat tern disappeared. or be- 
came inconspicuous, iqmi the a1)pearaiice o f  the low-frequeticy pat- 
tern associated with sleep. 

-A characteristic cliaiige i i i  the electroenceplialograni 
lias hcen obsci-vet1 in  53 o f  36 i-c‘c( mIs after the iiitravenous adniinis- 
tration o f  sudiiiiii ani!-taI. This ch;tractei-i?;tic change is recognized 
1 ) j  the appearance o f  a rhythmic wave-1)attet-n whose f recliieiicy 
closcly approxiniates 20 waves per second. This relatii-el} high f re- 
quency pattern manifests itself irrespective of the type o f  the “ S ~ O I I -  

taneous” electroenceplialograni. 
Several worlw-s,’-‘ studying tlie effect of various 1)arl)iturate 

derivatives 011 the corticograni o f  animals, ohserved the appearance 
of higher f requeiicy wave-forms in stages of light anesthesia. The 
frequencies noted 1)y these workers ranged from around 15 to 30 
waves per second. On the other hand, high frequency waves have not 
been reported in the hi-aiti potential patterns of liuniaii 1xing.s sub- 
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jected to intravenous sodium liai-biturates.G-' In  fact, it is stated 
or iniplied that there is really an enhanceiiient of the basic alpha pat- 
tern following tlie use of sedatives. This phenonieiion, as previously 
noted, has not been observetl in our experinients. 

The characteristic wave pattern of approxiniately 20 waves per 
secoiid which results from the intravenous injection of sodium 
aniytal is appareiitly not specific for the barbiturate derivatives. Sim- 
ilar rliytliiiiic, high frequency, electric activity has been observed in 
certain phases of cydopropaiie anesthesia,"' aiid in early sleep.". I' 

'There is a definite and characteristic change i i i  the 
liuiiiaii e 1 ec t r oeiice pli ai o gi- aiii f o 1 1 om- i ii g the sl ow i 11 t r aveiiou s a dill in i s- 
tration of sodium am)-tal. The change is marked by tlie early ap- 
pearance of a rhytliinic oscillation, lvitli a frequency of approximately 
20 \\-ayes per second, in  place of the individual's "spontaneous", or 
control, pattern. This action is not specific for the harbiturate deriv- 
atives. I t  i q  a geiiei-al conconlitant o f  early "clepressed" cortical 
act i Y i t y . 

Corzclirsioiz. 

13629 

Cine-Photoiiiicrographic Apparatus With Constant Temperature 
Chamber fop Tissue Culture Studies." 

~I- \CHTELD E. SASO -1-1;~ ED\I.IS S. GAULT. (Introduced by I,. W. 
Smith. ) 

Front t h p  Drpnrtm&t of Pntllology, Temple Oiiidersity School of Medicine, 
Philadelphia. 

(- \\'ith the technical assistance of Mi-. James Davies. ) 
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