
hundred caitrated animals over a period o i  2 years, has iiidicated 
that the necessary sinears ior practical use should lie 43, 56, 72, SO, 
and 96 hours after the animal receives its injection. If the animals 
are injected on 1Iontlay ;1. 11. this arrangement calls for smears to 
1x recorded U’etlnestlay A. Jl. and 1’. M., Thursday A. M. and 
P. 11.. and Friday hl .  I f  a full estrus reaction is not found 
during these intervals the result is negative. \\‘hen estrone is ad- 
ministered the smears taken at the same intervals should also reveal 
a id1 estrus reaction or the animal should not lie coiisitleretl con- 
trolled. The route of injection must be subcutaneous. both with the 
stantlard aiitl the unkno\vn ; injections must be single in numlxr and 
alivays in the same solvent, olive oil. The use of fewer than 20 
animals as stipulated ior each test (lose in the Report of the Second 
Conference on the Stantlardizatioii of Sex Hormones1’ can Ix sat- 
isfactory only i f  these animals are in(Iividua1Iy examined and suit- 
ably controlletl. 

These studies do not indicate that different groups oi inice have 
a definite constant threshold of reactivity to estrone hut rather that 
by first overstimulation aiid then persistent adequate stimulation at 
regular intervals mice can be Ilrought into, ant1 then maintained in. 
a state o i  maximal reactivity to a rather constant minimal dose o i  
estrone. 
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Distribution of Phosphorus in the Starch Granule. 

Gelatinizetl root-starch granules possess a peripheral meni1)rane 
containing I’hosl’horic-acid ester. This has led some investigators to 
infer that the natural uiigelatinizetl granule also possesses such a 
membrane. I i  this be so. it follo\vs that the P,O, percentage in the 
small granule.; of a given sample should lie greater than in the large 
granule.;. provitletl the thickness of the hypothetical niemlmne of the 
t\vo sorts o i  granules is almut the same. 

Fernlx-hl 
found the imall-sized granules to contain tlecitletlly more P20, than 

There are tivo pertinent observations in the literature. 



the large-sized ones in the same saniple o f  potato starch. He ~ 0 1 1 -  

cluded, however, that the granule consists of a nucleus rich in phos- 
phorus upon which are superimposed layers of I~liosil'liorus-~ree 
inaterial. Kavcic' detcrminetI the content of starch from 4 
potato 1-arieties \\-it11 granules o f  different average diameters. \ \ M e  
his figures indicate a tendency ior the P,O, percentage to  iiicrea.;e as 
the average granule size decreases, the differences are not a4 great 
as they should be considering that the mass of a solitl sphere in- 
creases as the .diameter increases fa r  more than the surface area. 
T h e  interpretation of such data as these of Icavcic is difficult \\-ith- 
out knowledge o i  the ireqtiericy (1istril)ution of granule sizes in 
each sample. ;\nother (IificuIty is the possilility that the 1)20: con- 
tent of starches varies \\-it11 the variety or the condition.; o f  g-t-(>\\-tli 
independently oi granule size. 1.1 angels" has reporteti such varia- 
tions for \\heat, though he (lid not correlate them with granule size. 

A11 thew difficulties ma\- 1)e avoided hy separating each starch 
sample t o  lie anaI\.zetI into iractions of different granule $ize, ant1 
analyzing each fraction separately. The  \\.Titer hatl a sainple o f  
cassava (tapioca, manioc) starch so separated in the nietallurgical 
laboratory of the university by air flotation in an air  classifier. F:. 
Hines analyzed the several fractions by Emhden's niethotl tor phm- 
phorus. The  several fractions hatl very much the same P,O, 
content. 

I t  is evident, therefore, that there are starches in ivliich pho+ 
phorus content ant1 granule size are  not directly correlated. This 
conclusion is in harmony \\.it11 the viejv of Taylor and Schoch' that 
phosphorus is tlistributetl quite irregularly through the x:.ranule. 
Indeed, they Ixlieve that the chain molecules of starch "may vary 
over a wide range with regard to  the amount of phosphate held to  
them, giving rise to  a kind of heterogeneity even though all these 
fractions unlike those from the cereal starches are s;olul>le." 
Macluennc and ROLIX' also Mievetl that the phosphoric-acid ester (7 f 
starch ( r-aniylose or aniylopectin is intimately misetl with the 
other constituents of the granule. 

With the evidence at  hand, we are not \varranted in inferring- that 
because gelatinized granules possess a peripheral meni1)rane contain- 
ing phosphoric-acid ester natural ungelatinized granules also possess 
such a nienil>rane. Indeed, there is no satisfactory evidence that 
natural granules possess any membrane at  all, except remnants ot' 

2 Kavcic, J., Kollnidchem. Beiheftc, 1930, 30, 406. 
3 Jfangels, c. E., Cweal Cheni., 1934, 0, 571. 
4 Taylor, T. C., and Sclioch, T. J., J. Am. Chem. Soc., 1933, 55. 4248. 
5 JInquciiiie, L., and Rous, E., Cmnp. ~ c i i d . ,  1905, 140, 1303. 
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tlie plastid in which they are formed and these are usually removed 
in the process of purification. There is, in fact, evidence to the con- 
trary. If a-amylose or amylopectin were localized at tlie periphery, 
one \vould expect those natural granules to have the thickest and 
strongest membranes that have the greatest phosphoric-acid content. 
One would expect such granules \\.lien lmiled to hold together better 
than sorts with a lesser phosphoric-acid content. As a matter of 
fact, there is no such relationship 1)etween phosphoric-acitl content 
and mechanical resistance to 1)oiling. Potato starch ivith a fairly 
high phosphoric-acid content tlisintegrates rapidly, n-hereas tapioca 
starch, also a root starch. but \\-ith a much lesser phosphoric-acid 
content does not. The observations o i  Lynst-Zwikker,‘ wliich the 
writer has k e n  able to confirm, indicate that the membrane of gela- 
tinized granules ir; an artifact iornied (luring gelatinization by the 
accumulation of the less soltilde materials at the periphery of the 
granule. 
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Differentiation between Vitainin B, Deficiency and 
“Encephalomalacia” in Growing Chicks. 

We‘ tlescrilietl a tleficiency tlisease in gro\\ ing \ \ M e  Leghorn 
chicks ivliicli I\ as correctetl 11)- concentrates of Reader’s vitamin €3,. 
The main symptoms descrilied ivere lack oi  grotvth and incoortlina- 
tion which resulted in extreme tlificulty in locomotion. Acrom- 
panying the lack of coordination of the muscles and disturlxd gait 
was a tendency oi the lit-d to iall upon its side with the legs in 
tension and pullet1 against the abdomen. Examination of the brains 
of a number o i  the deficient birds revealed gross lesions in the cere- 
brum and degeneration which could 1x observed histologically in 
both the cerebrum aiitl cerebellum. At that time we stated that the 
condition encountered \\.as prol>al>ly tlie same as that observed in 
chicks by Pappenheinier aiid Goettsch’ and designated by them as 

6Lynst-Zwikker, J. J., Rec. tmv.  bot. ne’erlundabes, 1921, 18, 1. 
Keenan, J. A., Iiline, 0. L., Elvehjein, C. A., Hart, E. B., and Halpin, J. G., 

I’appmbeimcr. 9. 3L., and Goettsch, M., J .  Exp. Med., 1931, 63, 11. 
J .  BioZ. Client., 1033, 103, 671. 


