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TLZBLE I. 
Bromsulphalein Retention Following Phosphorous Poisoning. 

10% dye rctcntion hcfore adminis. of P. 
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aiiinials togethcr with the xiiiouiit of liver damage as judged by 
study of microscopic sections staineci with lieniatoxylin-eosin, and 
Sudan IV. Tliese data sliow ;I relation in the amount of phos- 
phorus given to the degree o f  (lye retention and to the liver damage 
as estimated histologically. 

Szrmnzary. A simple and rapid technic for performirig the Rosen- 
thal-White brornsulphalein liver function test on rats and mice is 
described. The test gives a roughly quantitative estimate of the 
degree of liver damage and since it can be repeated on the same animal 
it is of use in following the progress or regression of liver disturb- 
ances. 
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Current Control in Electroshock Therapy." 

MILTON S. I ~ E S S E T .  (Introduced by C. A. G. Wiersrna.) 
Prom the William G. Kerckhoff Laboratories of the Biological Sciences and the 
Norman Bridge Phyaies Laboratory, California Institute of Technology, Pasadena. 

Electroshock treatment consists in the passage of alternating cur- 
rent for a few tenths o f  ;i sccoiicl through electrodes placed on the 
temples of the patient. The intensities of the current vary from 
200 milliamperes to the neighborhood of 1,000 milliamperes. The 
customary p-weclure is to apply a certain voltage obtained from the 

* Aided by a grant from the  Deprtmtmt of Institutions, State of California. 
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general alternating supply line. If tlie resistance of the head of the 
patient could be determined in advance, tlie current which would flow 
for a given voltage could be predicted. It is known that this is not 
the case. The patient’s head resistance is variable and unpredictable. 
A test measurement of resistance with a small current gives high 
values (roughly from 500 to 5000 ohms) which are not correlated 
with the resistances actually offered to the large shock current. The re- 
sistances for the large shock currents also show appreciable variation, 
not only from patient to patient, but also in the same patient at dif- 
ferent times. For electrodes of 15-25 cm2 in area, these resistances 
vary from about 100 to 300 olims. It is clear that the application of 
a given voltage to the electrodes will give fluctuating and uncon- 
trollable values for tlie shock current (Table I ) .  Of the two factors 
which determine the effect of the shock, the duration of the current. 
and the strength of the current, the first is readily controlled by means 
of a suitable timer; it is, however, just as essential to control the 
second factor. The physical conditions of the shock would then be 
fixed, and could be prescribed in advance. 

An electroshock apparatus which gives a preassigned current to the 
patient regardless of the resistance has been designed and constructed 
in our laboratories, and is now in satisfactory operation at the Patton 
State Hospital, Patton, California. T o  obtain a constant current 
regardless of resistance requires alternating current regulation which 
may be secured by a variety of circuits. The method of regulation 
chosen for this apparatus consists in feed-back with low amplification 

TABLE I. 
Shock 

Test Shock current, Shock 
resistance, Shock duration, milli- resistance, 

Patient ohms voltage seconds amperes ohms 

A 700 
1350 
1700 

B 250 
385 
440 

C 725 
900 

1000 

D 1600 
3000 
2500 

E 850 
700 
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100 
100 
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90 
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a i d  phase itivcrsioii into a 1)aii- o f  S 13 transmitter tubes in push-pull 
which are trans fornier coupled t o  tlic output circuit. A ballast re- 
sistor of 12.5 ohms is in the output circuit when the patient is not 
connected ; tlie treat 1)uttou transfers the current from this resistor 
to the patient for tlie diiration o f  the shock. The power dissipation 
pro\-iclecl 1)y the 81.3 tulrcs iii this conipensatioli circuit is 200 watts, 
30 that the range of resistance coni~)ensation is aniple for electro- 
shock purposes. The apparatus in its present form gives currents 
from 120 to 1000 niillianipercs. The operator presets the current 
atid measures its intensity with a tiicter which reads continuously 
before, during, ittid after tlic shock. For  the variations in head re- 
s i st atices f otin d i I 1 c.1 cc t r osh ( ~1; .  t 11 C' CYI 1- r cii t i t i  t cii sit )- \- a r i at ions are 
less than 15). 7'hc cliirations o f  tlic shock available in this apparatus 
iiia). he changccl 1,- steps o f  0.1 sccoii(1 from 0.1 to 1 .O second. A test 
rcsistaiicc iiieasiirctiieiit is still iiwd, Imt o d y  with the purpose of  
xstiriiig tliat x( )tl coiit;tct is 1ii;tiiitaiiicd through the electrodes to 
the hcatl. 

It  iiiay I)c rctii;trI;ctl that cvc.11 ~vhcii tlic physical conditions of 
ckctroshock ;ire ;iccurately coiitrolletl, as they are in the apparatus 
licre ckscril)c-tl, tliei-ti inay be yariatioiis iii the physiological response 
o f  the patieii t .  Sevcrtheless, accurate control o f  these physical con- 
ditions is certainly very desirable. and is clearly a prerequisite of any 
systeiiiatic study o f  electroshock itscl f .  

1 alde T suniniarizes data 011 :i few typical shocks given with at1 
oltler c.lc.ctros1iock apparatus o f  the non-regulating type constructed 
i i i  oiii- 1;il)oratorivs. The test rcsistaiicc is iueasured with a sniall 
:dtcriiating current o f  1 niilliariipere or less. The same electrodes 
( 1.5 cin2 in ;ire;i J were used in all these shocks. A given shock voltage 
was applied and the resulting shock current was measured. The 
shock resistance is calctilatecl from Ohni's I.aw : Shock resistance 
shock voltage/shock current. 
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