
394 Short ~~~i~tions 

~cknowle~e~e~f~-This work was supported by grants-m-aid from the U.S. Public Health Service 
(AM 01677-06 and OH 00117-01), and from the American Heart Association (61 G 97). 

Department of Pharmacology, 
School of Medicine, 
Vanderbilt University, 
Nashville, Term., U.S.A. 

MURRAY HEIMBERG* 
NORMAN B. FCZETTE 

* Established Investigator, American Heart Association. 

REFERENCES 

1. R. S. GORDON, JR. and A. CHERKES, Proc. Sot. exp. Biol., N. Y. 97, 150 (1958). 
2. J. E. WHI?Z, and F. L. ENGEL, Proc. Sot. exp. Biol., N. Y. 99, 375 (1958). 
3. R. S. GORDON, JR. and A. CHERKES, J. clin. Invest. 35, 206 (1956). 
4. V. P. I)oLE, J. c&n. Invest. 35, 150 (1956). 
5. M. C. SCHOTZ and I. H. PAGE, Proc. Sot. exp. Bioi., N. Y. 101, 624 (1959). 
6. R. J. HAVEL and A. GOLDFIEN, J. Lipid Res. 1, 102 (1959). 
7. J. W. ~ORRELL, Fed. Proc. 21,280 (1962). 
8. C. CONFAUINERI, M. V. MAZZIJCCHELLI and P. SCHLECHTER, Metabolism 10, 324 (1961). 
9. M. D. BOGDONOFF, A. M. WEISSLER, F. L. MERRIX-~, JR., W. R. HARLAN and E. H. ESTES, JR.. 

J. clin. Invest. 38, 989 (1959). 
IO. J. T. HAMLIN, III, R. B. HICKLER and R. G. HOSK~NS, J. clin. Invest. 39, 606 (1960). 
11. M. HUMBERG, I. WEINSTEIN, H. KLAUSNER and M. L. WATKINS, Amer. J. Physiof. 202,353 (1962). 
12. M. HEIMBERG, I. WEINSTEIN, G. DISHMON and A. DUNKERLEY, J. biol. Chem. 237, 3623 (1962). 
13. D. L. TROUT, E. H. Esrm, JR. and S. J. FRIEDBERG, 3. Lipid Res. 1, 199 (1960). 
14. E. VAN HANDEL and D. B. ZILVERSMIT, J. Lab. clin. Med. 50,152 (1957). 
IS. N. NELSON, f. biol. Chem. 153, 375 (1944). 
16. J. E. SOKAL, L. L. MILLER and E. J. SARCIONE, Amer. J. Physiol. 195,295 (1958). 

The effect of b&(2,2,2-trifluoroethyWher on brain electrolytes and water distribution 
in the rat 

(Received 21 December 1962; accepted 4 January 1963) 

IN OUR studies with the anesthetic, trithtoroethyl vinyl ether, we observed that a closely related fluorin- 
ated ether CF&X&-CH~CFs, b~~~2,2,Z-t~uo~~yl~~er (BTE) evoked marked convulsive 
seizures upon inhalation in laboratory animaI~.~ This observation prompted us to use the agent as a 
substitute for electroshock in the treatment of mentally depressed patients.* In studies of the mechan- 
ism of action of B’IX, Lmg et a!.8 showed that the convulsive seizure in rats was accompanied by a 
mobilization of brain acetylchdine from its storage sites. Woodbury’ observed that intracellular 
brain sodium was increased by electroshock in rats. 

These studies describe the effect of BTE-evoked convulsive seizures on the brain eiectrolytes 
Na+: and Kf, and water distribution. 

The BTE used in these studies was Indoklon@, used in human convulsive therapy. Male albino 
rats (150 to 200 g) were convulsed with BTE (0.5 ml in a 3+liter chamber). During the convulsion each 
rat was decapitated, and the brain in tofo was removed. Adequate blood samples were collected for 
serum electrolyte determinations. The brains were dried to constant weight (Yannet and Darrow@) 
and the content of brain water was determined. Each whole brain was homogenized in deionized- 
distilled water, deproteiniid with 10% tri&Ioroacetie acid, and d&ted with deionized-distihed 
water. After ~nt~u~tion, supematant samples of the brain preparation were taken and analysed 
for brain sodium and potassium by means of the Baird-Atomic model KY-1 flame photometer with 
lithium as the internal standard. Standard curves were constructed with each series of determinations. 
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The results of these studies, in Table 1, show a significant decrease in brain potassium with a 
concomitantly significant increase in serum potassium during BTE-induced convulsions. There is 
also a significant elevation in brain sodium during the convulsion. No significant change was noted 
with serum sodium or brain-water content. 

TABLE 1. THE EFFECT OF BTE SEIZURES ON BRAIN NA+, K+, AND WATER 

Fraction Mean value 

Co;;mro~l;&s) 
* 151.7 i 4.34 mEq/L 

Serum K+ 6.8 * 044 mEq/L 
Brain Na+ 244.5 & 17.84 pEq/g dry wt 
Brain K+ 427.0 i 24.30 pEq/g dry wt 

Brain HZ0 
{ B” 

3.5 + 0.03 (g/g dry wt) -or- 
77.8 & 0.16% (g H,O/total brain dry wt) 

B;Ti; r;;) 

Serum K++ 
153.7 i 4.92 mEq/L 

8.1 _’ 0.16 mEq/L * 
Brain Na+ 389.3 * 41.11 pEq/g dry wt* 
Brain K+ 206.8 & 18.36 pEq/g dry wt* 

Brain H,O ; 
3.5 & 0.04 g/g dry wt -or- 

77.9 + 0.22 % (g H,O/total brain dry wt) 

* Significant: based on t test for paired means with the 
differences from control being at least at the 1% level of proba- 
bility. 

Henry: Welt et al.,? and Colfer and Essex’ demonstrtaed that convulsions induced electrically or 
by pentylenetetrazole are accompanied by a decrease in brain potassium with an increase in serum 
potassium. There is lack of agreement among these workers concerning the changes in sodium and 
water fractions of brain and blood during convulsive activity. More recently, Cummins and Mc- 
Ilwain* observed an efflux of potassium from slices of cerebral cortex of guinea pig after electrical 
stimulation. Our studies with BTE conform with the findings of Woodbury, who used electroshock, 
indicating an increase in brain Na+ evoked by the convulsive seizure. 

In summary, b&(2,2,2-trifluoroethyl)ether elicits marked convulsive seizures in rats upon inhalation 
of low concentrations of its vapors. These studies show that the seizure is accompanied by a decrease 
in brain potassium and a concomitant increase in serum potassium. There is also a significant eleva- 
tion in brain sodium. No significant changes were observed in serum sodium or brain-water content. 
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