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Effect of Varied CO? Concentrations of Respired Air on the EEG 
of the Cat. (19093) 

J. C;. I'IRSCH ASD IT. R. MCCRUM. (Introduced by IV. R. Lngram.) 
From t!ie L1epar:nzent of Anatomy, State University of Iowa,  IOWJ C i t y ,  Iowa.* 

The use of curarizing drugs has been widely 
accepted as a method for preparing the c s  
for electroencephalography. Their paralyzing 
action permits the recording of brain po- 
tentials with a minimun of artifact due to 
muscle activity. This procedure. however, 
necessitates the use of artificial respiration 
which introduces the possibility of changes 
in the saseous content of the respired air 
due to the source of the air and rebreathing 
through the apparatLJ being used. This 
brings forth the question of effects produced 
on the electroencephalogram due to changes 
in gaseous content of the inspired air. Len- 
nos, Gibbs and Gibbs(1) noted that increase 
in carbon dioside tension of blood produced 
an increase in cortical frequency in the hu- 
man subject. This observation was furthered 
by Gibbs, \I-illiams and Gibbs ( 2 )  when they 
correlated decrease in carbon dioxide tension 
with a decreased frequency pattern in the hu- 
man electroencephalogram. The problem 
then is to determine whether such changes 
occur in the EEG of the experimental ani- 
mal aiid whether the changes in the gas. ten- 
sions brought about by artificial respiration 
are of sufficient magnitude to produce these 
cortical changes. This experiment is an at- 
tempt to demonstrate these relationships in 
the cat. 

S ine  normal cats 
were used for this study. and to decrease 
resistance and artifact effects on the record- 
ings, a strip of the calvarium, one half inch 
wide and extending from the frontal sinus to 
the tentorium cerebelli, was aseptically re- 
moved from each. .\ suitable period was 
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Materials and methods. 

allowed for recovery and healing and electro- 
encephalograms were then recorded. During 
the recording the animals were paralyzed first 
with 15 mg of dihydro-beta-erythroidine and 
then maintained in the paralytic state by a 
constant intravenous drip of the drug. The 
animals were maintained on artificial respira- 
tion by compressed air and gas mixture de- 
livered through a device which regulated the 
frequency, pressure and volume of respira- 
tion. .A valve system (constructed by Dr. 
11. D. IYheatley) was interposed between the 
air hose from the respirator and the tracheal 
cannula. The valves largely prevented re- 
breathing due to the apparatus. A continuous 
electroencephalogram was recorded and 
known mixtures of O2 and C 0 2  were sub- 
stituted for the normal air supply, 10 minutes 
for each mixture. at  intervals throughout the 
esperiment. Recovery time on nurmal air was 
allowed between each mixture. The records 
were made with an Offner crystograph 
recorded from 3 monopolar leads, frontal, 
central and occipital, pasted to the scalp. The 
reference lead was attached to the ear. Sam- 
ples of the record for each respiratory phase 
were analyzed for frequencies by actual 
measurement of the percentage of fast waves 
(12-25;'sec.) intermediate (8-lajsec.), S1 
slow (4-8,/sec.) and Sz slow (O-4/sec.). 

Results. The results of the frequency 
analysis of these animals are tabulated in 
Table I. There appears to be very little 
change in the frequency spectra with the 
various concentrations of gas that were used. 
-4 possible exception to this is the amount of 
fast waves resulting from the use of a mix- 
ture of 9576 oxygen and 55% carbon dioxide; 
however, this difference may not be signifi- 
cant. 

Discussion. The results of this experiment 
indicate that the use of artificial respiration 
in curarized cats when rebreathing is largely 
prevented would not seriously alter the EEG 
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TABLE I. Frequency Analysis of the El~troe.ncsphalofframs Wjth Various Gas Tensions. 

/ Frequcneics in YC \ 

F waves, I \wives, s, waves, & waves, 
Conditions 12 -%/see 8-12/sec 4-8/sec O-~/SCC 

introducing changes in carbon dioxide 
tension. If the apparent change in frequency 
introduced with the 5% carbon dioxide is 
significant, a safe margin is, nevertheless, 
present in the use of a normal air supply 
which contains about a 0.04% concentration 
of that gas. It must also be recalled t,hat the 
amount of oxygen administered with the car- 
bon dioxide is many times that found in 
normal air.. Alterations in gaseous content 
due to air supply and equipment would, 
therefore, be slight in contrast to proportions 
used in this experiment, and cortical effects 

would be of minimal values. 
Summary. In  cats curarized with dihydro- 

beta erythroidin hydrobromide and under 
artificial respiration, changing from air to 
mixtures of 3 to 10% CU2 in oxygen caused 
no significant change in the percentages of 
fast, intermediate and slow waves in the elec- 
troencephalographic spectrum. I t  is con- 
cluded that artificial respiration as used in 
experiments with curarizing drugs does not 
distort the frequency spectrum. 
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Blood Sugar Levels and Cataract in Alloxan-Treated, Galactose-Fed and 
Xylose-Fed Weanling Rats." (19094) 
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Cataract has been produced experimentally 
in the rat by a number of means. Among 
them are riboflavin deficiency( 1) ; trypto- 
phan deficiency( 2 )  ; the feeding of lactose 
( 3 ) ,  galactose( 4),  or xylose( 5) ; and treat- 
ment with alloxan(6). The cataract of ribo- 
flavin deficiency may be distinguished with 
the aid of the ophthalmoscope from that seen 
in tryptophan deficiency, and each of these 
may be distinguished from the cataract re- 
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sulting from the feeding of lactose, galactose, 
or xylose. The cataracts resulting from lac- 
tose-, galactose-, or xylose-feeding, however, 
are ophthalmoscopically indistinguishable. 
Darby and Day(5) found that those carbo- 
hydrates were cataractogenic which elevated 
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