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specimen giving the false positive caused an enlargement of the 
uterus and opening of the vagina of the test animal, but, in the 
absence of ripened follicle or corpus luteurn, was read negative. 

Seven specimens from normal non-pregnant women were run 
without an error, but one out of 4 which contained albumin gave 
a false positive. Using larger quantities of non-pregnant urines 
did not give positive results. Five specimens from known preg- 
nant cases, ranging from the 2nd to the 9th month, gave one false 
negative. This gives a total of 31 correct findings in 35 cases, or 
88.5% correct. 

A similar test may be made by adding the I-naphthol-2-sulphonate 
indolphenol to the final neutral water solution, then adding dilute 
sodium hydroxide, which will bring out the dark color in the nega- 
tive samples, while the ones with the hormone remain colorless. 
Antuitrin S will give this latter test, but is not extracted by the 
above method satisfactorily, and unless present in unnaturally large 
amounts, as when deliberately added to the urine sample, will not 
be obtained in amounts sufficient for the test. 

Since neither of these hormones has been completely isolated, the 
basis of the above describled tests is circumstantial. Even SO these 
tests constitute an advance, and may assist in the identification of 
the hormones. Meanwhile, we are continuing our study to perfect a 
method of extraction that will permit the practical application of 
these reactions to the determination of pregnancy. 
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An “Extinction” Phenomenon on Stimulation of the Cerebral 

Cortex.* 

J. G. DUSSER DE BARENNE AND WARREN S. McCULLOCH. 

Prom the Laboratory of Neuropltysiology, Y a l e  University, New Haven, Corn. 

In the course of stimulation experiments on the motor cortex of 
the monkey an interesting phenomenon was met, which we wish to 
report. 

The monkeys (macacus) were anesthetized with “Dial” and ether ; 
in two experinients ether was used exclusively. The motor cortex 
was exposed for stimulation. The electrical stimulations, which were 

“This investigation was aided by a grant from the Research Funds of the 
Yale University School of Medicine. 
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given for a few seconds, consisted of several patterns of various 
pulses, obtained from a thyratron stimulator after Schmitt,’ 60 
cycle alternating current or an  ordinary inductorium. Both biphasic 
and half-rectified pulses were used. The durations of the various 
stimulatory periods and the intervals between them, though variable 
at  will, were rigidly controlled by a mechanical device driven by a 
synchronous A.C. motor. Unipolar and bipolar stimulation, polar- 
izable and non-polarizable electrodes were used. The responses of 
the contralateral musculature were recorded with the isotonic method 
on a smoked paper kymograph. The anesthesia, the temperature of 
the animal and the external conditions of the cortex were kept as 
constant as possible over long periods of time. The wave form of 
the various stimulations was checked with the cathode ray oscillo- 
graph. 

Under all of these experimental conditions the stimulations of a 
single focus of the motor cortex result in very constant responses, 
provided the intervals between the successive stimulatory periods are 
long enough. Then the only variation of the responses is that dz- 
scribed in a previous paper2 as “waves” or intrinsic fluctuations in 
cortical excitability. Usually, if very strong stimuli are avoided, 
intervals of half a minute to one minute are sufficient to obviate any 
disturbing influence resulting in variation of response, apart frotm 
the “waves” just mentioned. When the intervals between the stim- 
ulatory periods are reduced to 6 seconds or less the well-known 
phenomenon of primary facilitation, a marked increase in succeeding 
responses, promptly appears. 

W h e n  the interval betwren two  stinzulation periods (stimulation 
frequency 53 per second) is taken at 13 seconds, leawhg all 0the.v fac- 
tors (shape, frequency and intensity of the pulses and duration of 
the periods of cortical stimulation) u w h o n g d ,  the response to the 
second period is n ~ ~ c l z  swadker than that t o  the first, or i t  way be 
entirely a.bsent. As soon as the interval between successive stif Nu-- 
lations .is a1ugmented agaifa to 27 secovlds or more, the o r i g i d  size 
of the respoiase promptly reappears. In  other words, the response to 
a stimulation of the motor cortex, which alone would be fully ef- 
fective, is small or absent if this stimulation is applied about 13 
seconds after another equal stimulation. Some extinguishing factor 
must, therefore, be operative in the motor cortex or in the motor 
mechanisms involved, 13 seconds after an effective stimulation. 

1 Schmitt, F. O., Science, 1932, 76, 328. 
ZBrody, B. S., and Dusser de Barenne, J. G., Arch. N e w .  and Psychkt., 

1932, 28, 571. 
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F I G .  1. 
Exp. of XOT. 1, 1934. Monkey (niacacus). ' ' Din1 ' ' anesthesia. Three pairs 

of stimulation periods of one focus of le f t  motor arm area, yielding extension of 
wrist: 1 and 2, 3 and 4, 5 and 6. Thyratron-tube discharges, resistance of  
1000 ohms in series with animal. Duration, strength of stimulation, frequency 
and shape of pulses exactly the same in all 6 periods. Responses 2, 4, and 6 al- 
most eompletelp or complctelp extinguj shed because they are elicited 13 seconds 
alfter respectively antecedent stimulations. Stimulations 1, 3 and 5 fully effective, 
because of long preceding interval. Bottom line gives time in 2 seconds. Original 
size of graph may be determined by centimeter scale on left side. 

Whether this corticd extitzrtioaz or iizactizution which appears 
upon stimulation of a single motor focus is partial or total depends 
largely upon the strength of the stimulations. With strong stimuli 
the phenomenon does not occur or is minimal; with moderate stim- 
uli it is olivious; with just supraliniiiial stimuli it is almost complete 
or total. It looks as i f  in the production of this extinction two antago- 
nistic factors were effective : the one, excitation of the focus by the 
applied stiniulus, the other, the extinguishing factor, active at about 
13 seconds after the last antecedent stimulation. The time required 
for  the recovery from the extinction set by the first cortical stimu- 
lation seems to he a function of the frequency of stimulation. For 
frequencies around 50 pulses per second it is found to be optimal at 
an interval of 13 seconds, for freqceiicies around 100, around 20 
seconds. 

This extinction phenomenon has been observed in all monkeys 
under observation-~~hether in deep or  light anesthesia-since it 
was first noted, and at  every focus tested of all the 3 major sub- 
divisions (face, arm and leg) of the mctor cortex (areas 4 and 6 of 
Brodmann). 

The fact that extinction is greatest with slightly supraliminal 
stimulation is important, as it indicates that the phenomenon cannot 
be explained on the basis of fatigue or exhaustion of the cortex. If 
this were so, one would expect to find it more obvious with stronger 
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stimuli and less evident with threshold stimuli. As has been stated. 
the reverse is true. The fact that decrease of the intervals between 
successive stimulations far within the duration of the optimal ex- 
tinction interval, and, therefore, much closer to the refractory period, 
results in facilitation, is important, as it indicates that the phenome- 
non cannot be explained on the basis of a refractory period of the 
cortex following stimulation. 

Extinction, as described here, is not to be confused with what is 
called cortical inhibition, which is cessation of a muscular response 
to stimulation of one focus of the motor cortex when a second, and 
antagonistic, cortical focus is concomitantly stimulated. Extinction 
occurs on stimulation of one motor focus following a preceding 
stimulation of the same focus, and that after the remarkably long 
interval of 13 to 20 seconds. 

In  conclusion it should be pointed out that this extinction is a 
physiological phenomenon, due to a functional change of the motor 
cortex under investigation or the motor mechanisms involved, and 
that it cannot be explained by physical inequalities of the various 
stimulations, because appreciable changes in polarization, resistance 
or impedance of the cortex are not responsible for the phenomenon. 
This has been shown by a new method of determining and recording 
of these various factors during electrical stimulation in living tissues, 
which will be published in the near future. 

7750 C 
Specific Factor in H. Pertussis Filtrate and Centrifugate. 

JOHN A. TOOMEY. 

From the Departmemt of Pediatrks,  Western Reserve Unkersity,  and the 
Division of Co ntagious Diseases, Ci.ty Hospital, Clevelamnd, Ohio. 

We described’ a substance found in cultures of veal brain broth 
medium during the growth of H. pertzlssis. Subsequently,2 further 
experiments with this material were reported. The present experi- 
ments were done (1) to ascertain the specific element in the filtrate, 
and (2) to obtain the sticky material that is produced in these cul- 
tures in more concentrated form. 

MED., 1933, 31, 34. 

EXP. BIOL. AND MED., 1933, 31, 403. 

1 Toomey, John A., and McClelland, Joseph E., PRO@. SOC. Ex?. BIOL. AND 

2 Toomey, John A., McClelland, Joseph E., and Lieder, Louis E., PROC. Sw. 




