
zinc (Zinc Dust, hlerck‘s Reagent j has k e n  added to urines prior to 
the acid treatment. A marked rise in the estrogenic potency of 
urines from both pregnant antI tion-pregnant ivomen has resulted 
(Table I ) .  

“TO” signifies the addition of 15 vol. 7. HC’I and 10-minute 
hi l ing under a reflus condenser : T,,, the addition of 1.5 vol. % HCI 
and 4% Zn and 3-hour I)oiling under a reflus. Four percent zinc 
constitutes an escess ith 15 vol. % HCI. hIasimum increase in 
potency occurs after 2 hot!rx antl is not changed after 5 hours o f  
boiling \\-it11 acid and zinc. Evolution of hydrogen continues Imth 
during hi l ing and estractioii. The titratable acidity is reduced 
from around 1.5 N to around 1.3 N in 3 hours of hil ing.  I t  is to be 
noted that hydrogenation tloes not affect a uniform increase in po- 
tency, since the ratios of Tz,, to To, when assayed in olive oil, vary 
betweeti 3.0 antl 6.6. 

The processes involved in this aupentat ion of urinary estrogen 
by zinc hydrolysis have not as yet been identified. The results thus 
far. however, are in  accord ivith the hypothesis that the esplanation 
lies in increased hydrolysis. and also conversion of estrone (hut not 
estriol ) into a reduced iorm of greater estrogenic activity. l’ossildy 
tlihydro-estrin (tlihydro-theelin, estradiol). It is apparent for the 
present that hydrolysis \\-ith the addition of zinc may not IK eni- 
ployed in physiological studies of estrogen excretion, although there 
is some indication that the ratio of T,,, to TO may provide an index 
of the relative estrone content of specimens analyzed. 
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Changes of Hydrogen Ion Concentration of the Cerebral Cortex. 

J. G. ~ V S S E R  I)E BAREXSE. I l r . \ ~ ~ ~ ~  S. htCCLrLLoCH AND LESLIE 
F. NIMS. 

From the  Z,abomtnrim of A*etiropkysiology avid Physiology, Y a l e  University 
Sckool of Medicine. 

Using a glass electrode (of  the MacInnes type) nith an active 
area of less than 0.5 mni.’. i n  conjunction ivith the microvoltmeter 
recently descrilxed by Burr, Lane and Kinis (1936 j ,  having a grid- 
!eak of 100 megohms. it is Imsihle to measure the hydrogen ion 
concentration in physico-chemical systems to k.002 pH. The same 
apparatus is applicaljle to Iiological systems i l l  v i t ~ o .  In the present 
instance it \vas used for a study of the pH of the cerebral cortes. 
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One glass electrode and 2 =\g-AgCI saline-wick electrodes were 
placed as close together as possible (circa 2 mm.) on a selected 
area of the cerebral cortex of the animal. The potential difference 
between the wick electrodes \\.as measured njth a microvoltmeter and 
a L e e k  and Sorthrup galvanometer ( S o .  2420). The E.m.f. be- 
tween the glass electrode and either wick electrode was measured 
with the modified microvoltmeter and a similar galvanometer, in 
conjunction i v i t h  a portable Leeds anti Sorthrup potentiometer. The 
apparatus was so adjusted that the variations in  these voltage dif- 
ferences could be recorded photographically 11 ith a moving-paper 
camera through its F/ 1.25 anastigmatic lens ( focal distance 5 cm.). 
T h e  2 wick electrodes \yere placed on the cortex to determine \vheth- 
er or not potentiaI gradients were so large or unstable as to invali- 
date a ~~1-l-measurt.ment. The difference oi  potential lxtween the 
g l a s  electrode and either \vick electrode can be correlated with a 
pH by stantlartlization in buffers of knoivn pH. 

In this lireliminary note Ive wish to confine ourselves to a few of 
the results thus iar obtained. 

1. The D.C. potential gradients are small enough to be neglected 
in estiniating the pH to 2.05, and stable enough throughout an 
esperiment to permit differential measurements oi pH to 2.005, 
a precision niort than sufficient ior the measurements in 
question. 2. In  the curarizeti animal ( monkey, cat ) under 
constant artificial respiration the indicated pH on the cor- 
tex is constant. Increase of ventilation produces a shiit towards 
the alkaline side (\see figure), decrease of ventilation one towards the 
acid side. In fact, it has been possible to maintain the pH on the 
cortex at any specified level compatible lvith life by proper adjust- 
ment of the ventilation. 3. Intravenous injection of sodium bicar- 
bonate produces a shi i t  towards the alkaline side, of hydrochloric 
acid towards the acid side, of Ringer-solution no comparable effect. 3. 
Thermocoagulation (at SO'C. for 5 seconds) of a small area of the 
cortex renders this area acid (c. g,., pH = 6.6) with resRect to the 
adjacent normal cortex (c. g., pH = 7.3  ) .  This acidity slo\vly in- 
creases during both the initial local vasoconstriction and the subse- 
quent local vasodilatation and oedenia of the thermocoagulated area. 

From these findings we feel justified in concluding that with this 
niethod one measures pH, that, though the condition of the blood 
circulating through the cortex affects the indicated pH, this pH is 
that o f  the transudate on the surface of the cortex immediately 
subjacent to the glass electrode, and finally that the pH of this 
transudate is largely determined 1y the contlition oi that portion of 
the cortex, rather than merely reflecting its vascularity. 






