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j5 of interest from several stansdpoints. It 
establishes an additional locality record for 
this rickettsia1 species which had been posi- 
tively identified previously only in New York 
and Boston. Ilt is to be expected that addi- 
tional strain recoveries will extend the known 
distribution of R. akari. The present strain 
recovery provides evidence that the patients 
diagnosed as having ricke t tsialpox were ex- 
posed in an environment where the hazard of 
infection was present. Finally, this strain re- 
covery, indicating 'the presence of the causa- 
tive agent in mites collelcted in a natural 
environment, provides additional evidence for 
the vector role of the house mouse mite, the 
species previously incriminated by the studies 
of Huebner, Jellison, and Pomerantz (9) in 
New York. 

The recovery of the present strain by in- 
oculation of mice was supplemenlted by iso- 
lation accomplished by direct inoculation of 
developing chick embryos with 'mite suspen- 
sion which has been appropriately treated. 
Tbis simple method of strain isolation may be 
applicable to other problems involving re- 
covery of rickettsiae or viruses from poten- 
tially infected arthropods. 

Summary. The recovery of a strain of 
Rickettsia akari from mouse mites, Alloder- 
manyssus sanguineus (Hirst) , collected in 
West Hartford, Connecticut, is described. The 
evidence for its i'dentification as R. akari is 
presented, and certain implications of these 
findings are discussed. 
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Effect of Glucose on Oxygen Consumption and Respiratory Quotient of 
Normal and Denervated LMuscle.* (19686) 

CHARLES 51. GRUBER, JR., KWANG So0 LEE, AND ZINAIEDA LASHICHENKO. 
From the Department o f  Pharmacology, Jeferson Medical College, Philadelphia, Pa. 

The oxygen consumption of denervated 
muscle was first studied by Langley and 
ltagki ( 1). They compared the oxygen con- 
(tent of arterial and venous blood from in- 
nervated and denervated extremities of anes- 
thetized cats. Since that time several workers 
have studied the oxygen consumptilon of de- 
nervated muscle in vivo(2,3) and in vitro 
(4.5). These various reports are not in agree- 
ment with each other as to the extent of the 
increase in oxygen consumption by the de- 
nervated muscle. Changes in various respira- 

* This investigation was made possible by a 
____ ~ _ _ _ ~  

grant  from Geigy Co., Inc. 

tory enzyme systems following denervation 
have been reported by Knowllton and Hines 
(4) and Humoller et aZ.(6,7). The experi- 
ments upon which this report is based were 
done with ithe hope of clarifying the effect of 
denervation on the oxygen consumption and 
respiratory quotient of muscle tissues. The 
influence of glucose in the perfusate on the 
)oxygen consumption and the respiratory quo- 
tient of muscle was also investigated. 

One hundred young whifte rats 
weighing between 100 and 120 g were used. 
Unilateral phrenectomy was performed under 
ether anesthesia by destroying one phrenic 
nerve in the neck. Ten to 14 days after sec- 

Method. 
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TABLE I. Average Oxygen Consumption and Respiratory Quotient f with 
standard errors) oi  Muscle. The intervals represent half hour periods. 

r-With glucose -, -Without glucose----, 
Normal Denervated Xormal Denervated 

Q 0 2  1st interval) 8.39 k .18 8.18 k .17 6.31 lr: . l P  7.73 t 2 3  
Q 0 2  (2nd interval) 7.36 -4 .19 7 . 2 1  -t- .17 5 . 5 3  f .16 6.87 2 21 
Q 0 2  (.3rd inter\-al) 6.61 2 .19 6.42 2 .18 3.05 & .16 6.16 t 2 1  
K. (2. ( 1 h r )  .91 2 .05 .93 lr: .04 .95 f .O.q .93 k .06 

-~ __~._ _ ~ _ _ ~ _ _ ~ _ _ _ _ _ _ ~ _ _  _ _ ~ _ _  

___ ~~~~ .~~~ ~ ~ ~ 

tioning the nerve. the animals were sacrificed 
by cerebral concussion. the majority of them 
a t  11 days. The domes of the diaphragms 
were placed in 11-arburg vessels within 10 
minutes after the animals were killed. The 
oxygen consumption was measured by the 
IY ar h u r g ma nom e t r i c method . K r e b s- Ring e r 's 
solution with phosphate buffer was used. In  
96 experiments involving normal muscle and 
an equal number for denervated muscle, no 
glucose was present in the solution. In  64 
experiments with each type of muscle the solu- 
tion contained 0.2% glucose. Oxygen was 
allowed to pass through the flasks for 10 
minutes. The flasks were shaken a t  a rate 
of 110 per minute in a water bath a t  38'C. 
Before the initial manometric reading. a 15- 
minute period was allowed for stabilization. 
Readings were made a t  30-minute intervals. 
The oxygen consumption was calculated from 
the 'tissue dry weight. The respiratory quo- 
tient was measured by the Dickens and Simer 
second method according to the procedure 
described by Dixon( 8) .  Thirteen experiments 
were performed on denervated and normal 
muscle without glucose, and 7 with glucose 
present in the medium. 

Results. The averages and standard errors 
of the oxygen consumption and respiratory 
quotient determinations are presented in Table 
I. The oxygen consumption of normal muscle 
in the absence of glucose is significantly 
lower (207'0) than that of normal muscle with 
glucose and that of denervated muscle without 
glucose. A parallel decrease in the oxygen 
consumption for the 4 muscle-glucose com- 
binations over the 1%-hour period is seen 
when these results are expressed graphically. 
S o  statistically significant difference was ob- 
served in the values obtained for the respira- 
tory quotient of the various muscle-glucose 
combinations. 

Discussion. The presence of glucose pro- 
duced a significant difference in the oxygen 
consumption of normal muscle7 but no 
significant difference in the oxygen con- 
sumption of denervated muscle. Also no 
significant difference occurred in the oxygen 
consumption of nlormal and denervated muscle 
in the presence lof glucose when the oxygen 
consumption was determined on a dry weight 
basis. This suggests that in the absence of 
glucose it is possible for the oxygen consump- 
tion of normal muscle (to be reduced, whereas 
it is not possible to reduce that of denervated 
muscle. Such a loss of the ability of muscle 
to respond to a reduction in glucose content 
of the surrounding medium may express a 
change in the enzyme system of the muscle 
after denervation. 

.Assuming that the oxygen consumption of 
muscle and the dry weight of the muscle de- 
crease proportionately after denervation with- 
out change in the total number lof cells, on a 
cellular basis the oxygen consumption of nor- 
mal land denervated muscle in the absence of 
glucose should show no significant difference. 
Then the hypothesis that the enzyme system 
of normal muscle is able (to utilize oxygen to a 
greater extent in the presence of glucose than 
can denervated muscle, becomes tenable. 

The theory that the normal muscle metab- 
olism is more adaptable to increases in glucose 
content of the medium seems as logical as the 
one that denervated muscle metabolism is less 
adaptable to decreases in glucose. Since there 
is no significant difference in the respiratory 
quotient of the gluclose muscle combination we 
may assume (that the difference in the oxygen 
consumption is not the result of change in the 
metabolic pattern. 

1. The  oxygen consumption of 
innervated muscle in vitro is significantly 
greater in the presence of gluciose than in the 

Summary. 
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absence of glucose. 2. The presence or ah- 
sence of glucose produces nlo significant differ- 

muscle in vitro. 3. NO statistically significant 
difference in the respiratory quotients of in- 
nervated and denervated muscle with and 
without glucose in the medium was found. 
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Microdetermination of Carbon Dioxide Content of Serum or Plasma 
with a Glass Electrode. (1%87) 

-4NDRE c. KIBRICIC,* M. R. ROSS, AND s. J. SKUPP. 

From the Department of Chemistry, Bronx Hospital, New York.  

The estimation of carbon dioxide content of 
serum by titration( 1) has been little used in 
the past, chiefly because gasometric estimation 
is usually more convenient. Titrimetric micro- 
methods ( 2 )  , however, have been adopted re- 
cently. I t  occurred to us (that the titration 
curves of different sera would be quite similar 
in the region )of p H  5 to 7 and would enable 
one to estimate the carbon dioxide content 
from the pH after the addition of a known 
amount of acid to low pH, followed by a 
known amount of alkali to this region of pH. 
I n  the present paper we describe a napid 
method which has been developed for the de- 
termination of carbon dioxide in this way on 
samples of 0.1 and 0.2 ml of serum or plasma. 

Experimental. Tiltratiton curves were deter- 
mined in 2 ml samples of serum or plasma ob- 
tained under oil fltom patients in various states 
of acid-base balance. The samples were di- 
luted with 0.9% saline, and ithe p H  was deter- 
mined with a Cambridge Research model glass 
electrode after interval additions of about 
0.02 ml of standard 0.2 N hydnochloric acid 
until the pH was in the regilon of 4.0. Then 
standard 0.2 N sodium hydroxide was added 
in the same way and the pH was determined 
until the initial pH of the diluted serum was 
reached. Fig. 1 shows a representative curve 

* Present address, Department of Medicine, New 
York University College of Medicine, Kew York. 
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FIG. 1. Representative curve for titration of 2 ml 
of plasma with 0.2 N hydrochloride and 0.2 N sodium 

hydroxide. 

drawn on lcross-section paper with pH on one 
axis and 0.2 N acid or alkali on the other. 
Only the curve for the back titration with al- 
kali, curve B, would be required to calculate 
the content of carbon d'ioximde from the differ- 
ence in the amount of acid and alkali added 
and the initial pH. It may be seen in Fig. 1 
that the carbon dioxide clontent is equivalent 
to the amount of acid or alkali between curves 


