
in respiratory volume, but no clianges in respiratory rate, I~loocl pres- 
sure, or heart rate. Similar effects were oljserved with the same 
doses o i  the natural vitamin. Sei ther  substance produced conges- 
tion or necrosis in the ralilit's ear I)y su1)cutaneous injection in the 
dosage o i  1 nig. tlissolvetl in 0.1 cc. o f  saline. The  minimal lethal 
dose (11.L.D.) in guinea pigs is the same \Tit11 both tlie natural and 
the synthetic products, by intravenous injection. as  shown in Table 
11. The vitamin solution employetl for the toxicological study Ivas 
2% in each case, ant1 tlie \\eight o f  the animals varied iron1 210 to 
265 gm. C'lonic co~ivulsions I ~cur i -e t l  a i ter  doses o f  150 1ng. per 
jig., or i i i ~ ~ r e ,  had been atliiiiiiisteretl. Those animals \\:hicIi sur- 
vived the su1)lethal doses recovered completely \vithin 1 % and 5 
111 in  11 te s, a ppareii t 1 y \v i t hou t any a i t e r effects. 

T.\ 1.:1>1.; 11. 
't'oxivity of S : i f u r : t l  ; 1 i i ( 1  sy i i t l i t . t i r  Vit:i~iiiii I), l l ~ ~ l r ~ ~ ~ l i l ~ ~ ~ i ~ l ~ ~ .  

Vi t : i i i i i~ i  l.;,.lIl'i 1 ) I l S t ~  SII. iif I ' i p  1)icd OY(T 31. L. I). 
so. I-setl 

II lX. ing. 
1"'" 1:''" 
Ag. kp. 

S l l r i r i i i c 7 ~ ~ .  Results cJrtainet1 i i i  anini:il* intlicatc that the natural 
crystalline vitamin I:, ant1 the *\.ntlietic ~)rotliict are identical. 
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Increased Estrogenic Potency of Human Urine after Hydro- 
genation. 

1 Smitli. G. I-., :ind Snlitli, 0. IV., . lw .  .7. Phy~ioT., 1935, 112, :MO. 



ESTROGESIC POTENCY OF Hus1.1~ URISE 16 1 

minutes, ioIIouwI by continuous extraction \\it11 lxnzene Benzol, 
l lerck's Reagent) for 21 hours. It lias Ixen sho\\i i  that the lien- 
zeiie extraction recovers all estrogens present after hydrolysis. I t  
has also heen demonstrated that this short hydrolysis with a high 
concentration of acid gives values lyhicli check ith those olitained 
aiter the Colieii and lrarrian'  technique,* and does not affect the 
potency o f  e.trone o r  estriol atltletl to urine oi  kiio\vii "total" estro- 
genic content. 

-4lthough the application of this method o f  quantitation lias been 
fotiiitl to  yield consirtent physiological curves of estrogen escre- 
tion, ' 3  there is 110 proof that all hound estrogcms are freed l)y the 
acid 11) clrolysis or tha t  clestruction oi  coni1)inetl estrogens may not 
occur. \\-it11 the idea of 1)ossiI)ly increasing hytlroly-is as \\ell as 
preventing any destruction o f  combined estrogens through oxidation, 

'I'ABIZ 1. 
('rifliIi:ii:iti\v Estiogiwiv l'otvnry of IIumrrn T'riiics II;\drc~lyzcd JYitli :iiid IYitliont 

Aildition of Zinc. 

r a t  units-24 lir. r a t  units-24 hr. 
-__ __-- 
Y.B. 8 /  1/36 .5 mo. pregnant *l2000 "28000 2.33 
" 9/23/36 I ; ' i  " " *2xono '' I .,on0 
" 11/26/36 Sl,h ', " "64000 ++i30nr10 2.05 

L. 1/30/37 3 " " 1800 1 - . ) ( I  

2.ti7 

4.0 

i-- 

-.,.- 

1 Colien, 6. I,., and 1 f a n i : i n ,  G. F., Biochmi. .7., 1934, 28, 603. 
The C'olien ni id 1I:irriau Iiydrolyscs were perfornied in  the  Rio1ogic:il Lnbora- 

- h a y s ,  tni ies of 1Inrr:ird T'iiiversitg through the courtesy of Dr. Gregory Pincns. 
by  tlic =Illen-I)oisy nietliod, were made i n  this laboratory. 

3 Sniith, G. V., :ind Smith, 0. W., h-ezc: Eng. 6. Xc(7., 1936, 215, 908. 
.t Smith, G. V.. a n d  Smith, 0. TV., Am. J. O b a l e f .  nnt l  G y i i f r . ,  1937, 33, 36.5. 



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. 




