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(Papers read before the Institute but not published in the Proceedings.)

InTERPRETATION OF THE TUBERCULIN TEsT. C. B. STEWART. (Read
November 16, 1953). A brief review was given of the method of prepar-
ation of tuberculin and the methods of administration of the tubereulin
test. Data were presented on the tuberculin rections of 1202 students
]i% 5%19 Halifax achools, of nursing who were in training between 1947 and

The proportion of reactors to the Vollmer Pateh test of ten tubercu-
lin units aceurately reflected the infection rate in the Nova Seotia popu-
lation. There was a slight downward trend in the proportion of reactors
from 1947 to 1953 paralleling a decrease in this disease throughout the
province. There was also a definite increase in the proportion of re-
actors with age. On the other hand, the stronger test of 250 tuberculin
units (2nd strength purified protein derivative of tuberculin) showed
wide and apparently erratic fluctuations from year to year in the pro-
portion of reactors and was not correlated with increasing age.

It was also demonstrated that positive reactions to the dose of ten
tuberculin uynits was very stable, with only 0.5 per cent reverting to
negative each year during a four ﬂga.r follow up. On the other hand 23.39,
of the reactors to 250 tuberculin units were negative one year later.
The incidence of tuberculosis was also higher among reactors to 250
tuberculin units than among the reactors to ten tubereulin units.

It was concluded that s high dose tuberculin test such as seecond
strength purified protein derivative produces a large proportion of non-
specific reactions and should not be used as an index of a previous tu-
berculous infection.

Tue ReratTioNn or ProrEIN TOo THE Cuyromicron. C. B. WELD.
(Read November 16, 1953) The lipid component of the chylomicron of
an alimentary lipemia has been reported by various authors to be chiefly
neutral fat. However, eleetrophoresis and ultracentrifuge studies place
the chylomierons in & lipoprotein fraetion, and I have previously reported
evidence indicating that the chylomicron must have a protein moiety.
This has been studied with the following results.

By overlaying a lipemic serum with saline (pH 7.4) and centrifuging
at 8,000-10,000 RPM a relatively pure suspension of chylomicrons is
obtained. If this is now removed, made up with saline to the original
volume, and eentrifuged at 10,000 RPM the ehylomierons rise to form an
opaque zone with a clear subnatant fluid. With eare, the chylomieron
Iayer can be pipetted off and transferred to a fresh volume of saline.
It was hoped that after several such washings the protein of the suspend-
ing fluid would be completely removed, leaving only that protein that
was bound as lipo-protein in the ehylomieron. .

It is found that, after 3 washings, the lipid content of the ¢hylomicron
Iayer has only been eut in half while the protein eontent has been reduced
to about 29, of its former value. After four washings there is danger of
the chylomicrons coalescing and forming a pellicle and thus being no
longer chylomierons. At this unstable period the chylomicron Ilayer
usually has a grptem content of less than 0.0029% and the proportion of
protein to lipid is about 19 or less.

It is therefore concluded that in a lipemia the ehylomicrons consist
of lipid globules kept dispersed by an interfacial protein film of molecular
dimensions and that very little protein, if any, is bound to the lipid as a
lipo-protein complex.
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AN EpmbeMic oF AcuTE NEpHERITISE R. W. REED. (Read Nov-
ember 16, 1953.) Twenty-two cases of acute nephritis oecurred in a
localized rural area of Nova Scotia between October 1951 and January
1952. School attendance records and family illness surveys for this period
showed a high absentee rate and a high incidence of acute sore throat
Throat swabs from a large group of individuals were cultured and anti-
streptolysin titrations done on as many cases and contacts as possible.
An ll;gusua.lly high earrier rate of type 12 hemolytie streptococel was re-
vealed.

The laboratory and elinieal findings in this epidemie are reported
and discussed.

DigaRYONS IN CHLAMYDOMONAS MOEwWUSH. RarLpn A. LeEwIN.
(Read December 14, 1953.) Chlamydomonas moewusii is hetero-
thallic but isoia.mous. Pairing ﬁ:mgtes become associated first by their
flagella, and then by a protoplasmic bridge between the papillae. Vis-
a~vis pairs normally are actively motile for some hours: they remain in
this stage for days if kept in darkness, since light ap s essential for
plasmogamy. The plus partner is solely responsible for the propulsion
of the pair. Pairs in which the plus cell is %enetlcally_ aralyzed are al-
ways initially immotile; whereas, in pairs between d-type plus and
paralyzed minus cells, motility is normal. . .

(gerta.in U-V induced mutants have been found in whieh paralyzed
plus gametes, mated with minus cells of wild- yEe or of different mutant
stocks, recover motility after two to forty-eight hours (depending on the
strain tested); and it can be shown by the use of markers that this is due
to recovery of motility by the plus gamete. It is therefore concluded
that, in these morphologically normal mutants, paralysis is & consequence
of a genetic deficiency in certain as yet unidentified motility factors,
whieh can be transmitted from one gamete to another. Sinee filtrates of
wild-type cells do not induce recovery of paralyzed cells, transmission
apparently takes place through the protoplasmic bridge. In this way,
two nuelei of dissimilar genotype are capable of interacting within a
single protoplasmie continuum, as in fungal heterokaryons, and suitable
combinations are capable of producing phenocopies of wild-type.

There is no indication that the postulated motility factors are self-
reduplicating: hybrid z{gospores (mutant x wild type) segregate norm-
all I%:2. In the case of one mutant, the paralysis %ene is very closely
linked with mating-type, no recombination having been obtained from

over fifty zygotes analyzed.

Some Locar TEMPERATURE VARIATIONS IN HariFax. Remp V.
DzextEr. (Read Decomber 19, 1953.) A comparison of daily maximum
temperatures at 14 Mayfield Avenue. with the official downtown maxima
is presented for the months of May, June, July, August and September,
1953. Differences as high as 11°F. are shown. Conditions of wind and
sunshine conduecive to large differences are pointed out, but it is shown
that no ready rule of thumb can be evolved to make gossible the eompu-
tation of the Mayfield Avenue temperature from the downtown tempera-
ture and the general meteorclogical conditions.

The results of daytime temperature measurements made during
four trips around the city in an automobile oquipped with a portable
thermometer are tabulated. Temperature variations from one Ea.rt of the
eity to another at approximately the same time are as high as 14°F,
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These variations are related qualitatively to the wind and the topo-
graphy of the city.

AN ArPRATSAL OF CANADIAN NurriTure. E. Gorpon Youna.
(Read December 14, 1953.) From areview of data available at present it
may be concluded that Canadians have available adequate quantities
of all essential nutrients if consumed according to individunal require-
ments. 8chool ehildren across the country show an apprecisble percent-

who are underweight and exhibit _s%ns of past and present deficiences
of vitamin D and caleium, and possibly of riboflavin. Local groups of
adults show general undernutrition and deficiencies of vitamins A, B,,
C and niaecin. Local groupe of both children and adults are not eating a
well balanced diet. A eondition of mild anemisa occurs in school ehildren
between the ages of five and fourteen years to the extent of probably less
than five percent in most localities surveyed but that in certain seetions
of the eountry it may be mueh higher. This state of affairs also applies
to about five per eent of young women in certain areas. Overweight in
adults probably represents the eommonest form of malnutrition and
may be applicable to one fifth of the population over thirty years of age.

Evipence ror THE RoLE oF REDUCED SurLpHUR COMPOUNDS IN
BiLicon Urmuization 3y DiaToMs. Jovce LEwin. (Read December 14,
1953.) 1. Cells of the freshwater dietom Navicula pelliculosa may be
%own in & mineral medivm containing a low concentration of silicon.

hen transferred to a fresh silicate solution and incubated under non-
grogv.mg eonditions such depleted cells rapidly take up silicon from the
medium.

2. The utilization of silicon is an aerobie process.

3. When depleted cells are washed with distilled water or saline,
their ability to utilize silicon is impaired whereas respiration is unaffected.

4. The ability of washed cells to take up silicon can be partially
restored with sulfate or aseorbie acid, and is completely restored by
NasS8, Na:S:0s, glutathione, 1-cysteine, dl-methionine, or ascorbie acid
plus sulfate.

5. The sulthydryl reagent, CdCl,, inhibits silicon utilization of un-
washed ecells at concentrations which do not affect respiration. This in-
hibition similarly is reversed by glutathione or systeine.

. 6. However, sodium iodoacetate and sodium arsenite inhibit respir-
ation and silicon utilization at the same concentrations.

7. Sulfhydryl groups in the cell membrane may be involved in silicon
uptake by diatoms.

ExPERIMENTAL NErPHRITIS DUE T0 TYPE SPECIFIC STREPTOCOCCI.
R. W. Reep anp B. H. MaTtueson. (Read January 11, 1954.) Beveral
strains of type 12 streptoeocci recovered from throat eultures in widely
separated outbreaks of acute glomerulonephritis have been used in these
studies. Loealized infection of rabbits with these strains has resulted in
the appearance of hypertension, albuminuria and hematuria eighteen
days following infeetion. Intravenous injection of filtrate from these
cultures results in a similar pieture eight days after the beginning of
treatment. Animals infected locally with other serolopical types of
streptococei and with unrelated bacteria did not develop hypertension
or urinary abnormalities. The significance of the elinical and patho-
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logical findings and their relation to acute glomerulonephritis in man is
discussed.

Viscosrty AND MOLECULAR WEIGHET OF DEGRADED CARRAGEENIN.
C. R. MassoN AnNp G. W. Camnes. (Read January 11, 1954.) Viscosities
of aqueous solutions of carrageenin, including thermally and photo-
chemically degraded é‘Hrepa.ra.t;iona, have been measured both in the pres-
ence and absence of added salts, Measurements were made using Ostwald
and Stormer viscometers. Number-average molecular weights were de-
termined osmotically. . . . L.

The viscosity charscteristics of these solutions are entirely similar
to those of other natural and synthetic polyelectrolytes. In the absence
of salts, the viseosity-concentration relationship may be expressed by the
Fuoss equation, The results are interpreted in terms of the shape of the
CAIT: nin molecule in solution. . ) L.

he relationship between viseosity and molecular weight indicates

that tl;e n%olecules exist in solution as fairly rigid rods, even in the pres-
ence of salts.

VAr1ATION OF THE HAEMOGLOBIN LEVEL WITH AGE AND SEX. W. W,
Hawking, E. S8peck and VeErna G. Leovarp. (Read Jan 11, 1954.)
During the winter. and spring of 1952-53 a survey of haemoglobin values
was made in Halifax amon&ISOS male subjects 6 to 98 years of age, and
1424 female subjeocts 6 to 94 years of age. . .

Capillary blood was used. Pigment was determined by converting
to ecyanmethaemoglobin and reading the optical density in a Coleman
speetrophotometer. This method was standardized against blood of
which the haemoglobin concentration had been determined from the iron
content and oxygen capacity. .

Among ehildren 6 to 14 years old the values increased from about
13 to about 14 Gm. % (Gm. per 100 ml. of blood) and there were essenti-
ally no differences between the sexes. The aver value for both the
16(3&8 and the girls was 13.5 Gm. 9, with standard deviations of 1.00 and

In girls between 14 and 20 years of age the haeoglobin values de-
creased slightly, reaching about 13 Gm. 9%. In boys of corresponding ages
there was an increase to about 15 Gm. %. In both sexes these values were
attained at about 20 years of age, and remained characteristic of the third
decade of life. They were essentially the lowest and the highest shown
respectively by the female and the male subjects of any age group.

Hsaemoglobin values in men between 20 and 60 years of age were
t{pically 14.5 to 15.0 Gm. 9%, the higher values tending to oceur amo
the younger men. After the fifth decade there were progressive an
marked decreases to an average of 12.4 Gm. % in men between 80 and 90
years of age.

In women from 20 years of age onward the average haemoglobin
values remained near 18 Gm. %, .

Analysis of the figures obtained for the various age groups of both
sexes showed ata.nda.rﬁ deviations ranging from 0.69 to 1.73, with usual
values of about 1.

Tez Errects oF VisiBLE RapiaTioN oN THE OVOTESTIS OF THE
8rua, Deroceras Reticulaium (MvuLLEr). D. PeELLuEr anp N. E.
HexpERsON. (Read February 8, 1954.) A brief summary is given of
spermatogenesis in the hermaphroditic slug, Deroceras reficulatum.
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The abnormal types of male germ cells which normally oceur in this
species are described. Light, up to an intensity of 1,500 me., induced a
rapid maturation of male germ cells (which resulted in a loss of organiza-
tion within the follicles) following which senescent changes oceurred
within the gonad. Animals kept in total darkness indicated a premature
senescence, so that some light is required in the normal environment of
these nocturnal animals. Intensities of light beyond 1,500 me. inhibited
both nuclear and eytoplasmie division in spermatoeyte cells, but not their
differentiation. Thus, both primary and secondary spermatocytes ma-
tured direetly, having omitted both meiotic divisions. The inhibition of
eytoplasmic divisions was also manifested in the inecrease of binucleate
spermatocytes and the large proportion of multinucleate spermatids.
Temperature increases of only a few degrees above normal room temp-
erature were also effective in producing similar responses, but these were
overshadowed by changes comparable to those occurring in heat-ster-
ility in vertebrates. The mechanism by which light and heat may act to
produce these changes is diseussed.

DirFRACTION OF AN AcousTic WavE OBLIQUELY IncipDENT UroN
A PLANE Osstacre. H. 8. Hears. (Read February 8, 1954.) Some cal-
culations have been undertaken to determine the wvariation of sound
pressure in the region behind a rigid plane disc irradiated by a plane wave
of sound. The dimensions of the dise are assumed to be comparable to
the wavelength of the incident sound. Comparison is made with the
case in which the plane of the dise is at right angles to the direetion of the
wave.

TeE Exransion or MoNOMOLECULAR FiLms or ProTEIN. J. GORDIN
KarrLan and M. J. Fraser. (Read February 8, 1954.) It has been known for
some time that a monolayer of protein maintained at constant surface pres-

-sure at the air /water interface will tend to expand with time. An alterna-
tive of hypotheses is available to explain this phenomenon: 1. There is a
progressively more complete unfolding of the protein molecules them-
selves as a result of the asymmetrie field of force at the interface; 2.
There is a progressive, irreversible adsorption at the interface of mole-
cules which had eseaped to the bulk phase at the time of spreading. Hy-
othesis 1 seems to be acecepted at the present time, although Irving
ngmuir suggested in 1938 that progressive migration to the surface
of originally dissolved molecules might account for changes in area of
protein films with pH. We have devised a very simple two-trough ex-~
eriment to deeide in favour of one or the other of these hypotheses.
ur results with ovalbumin show that intrinsiec molecular re-arrangement
at this interface occurs only during the first five minutes, and that the
progressive increase in film area thereafter iz due to migration to, and
adsorption at, the interface of protein which had escaped into the bulk
phase. Some of the interesting biologieal consequences of this finding
are discussed.

FunpaMeENTAL PARTICLES IN THE CosMic Rapiarion. J. G. RETAL-
Lack. (Read March 8, 1954). Data from cosmie ray and big machine re-
search of the last five years suggests that there are twenty-one funda-
mental particles with rest masses ranging from zero to greater than the
mass of the proton. These particles are produced in very high energy
nuclear collisions. It is suggested that these particles are not all funda-
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mental, but that some are combinations of others. The eurrent evidence
will be presented and discussed.

Supe Currure oF Tuperche Baciuun. I Mepia axp METHODS.
R.W. Reen. (Read April 12, 1954). A modified slide eulture technique is
described for the eultivation of tuberele bacilli from untreated sputum
specimens. Cultures are examined for growth under the low power after
six and fourteen days incubation. Nearly two hundred eultures of sputum
from sanatorium patients were positive either on slide culture or on
Herrold’s egg-yolk agar. Sixty-seven per cent were positive by both
methods. However, 879, were positive by slide eulture while only 809,
were positive on Herrold’s. The greater sensitivity of the slide method was
confirmed by quantitative stugires. Slide cultures were positive in an
average of ten days, Herrold’s agar cultures in thirty-one days. It is
suggested that because of its technical simplicity and the rapid develop-
ment of positive cultures, the slide eulture method warrants further trial
as a diagnostic procedure.

OrgaNO-ANALYTICAL REaGeNTs-AromaTic HyYDprROXYLAMINES. (.
D. Lutwick and D. E. Ryan. (Read April 12, 1954). Aromatic hydro-
xylamines econtaining a carbonyl grouping d—to the oxime react much
the same as cupferron but are stable to heat, light and air. These eom-
pounds are more sensitive to aeids than cupferron; only titanium, zir-
conium, tin and vanadium are completely precipitated from five per
cent acid solutions., Reaction involves inner complex formation except
for tin; reduction of tin (IV) to tin (II) by thereagentseems a necessary
prerequusite to preecipitation.

Tue GeEL STrRENGTH AND OPTICAL AcITIVITY OF CARRAGEENIN.
D. A. I. GorinG. {Read April 12, 1954), Chondrus crizspus was ex-
tracted with 0.02 M aqueous sodium acetate at 100° C and the extraet
was separated into gel and sol fractions by addition of potassium chloride
using Smith and Cook’s method. Sub-fraetionation of the gel fraction
was then made in the same way. All fractions were converted to the
sodium salt by dialysis. The sol fractions exhibited a marked deerease
in both gel strength and specific rotation. The gel fractions showed a
eorresponding increase.

The whole plant was extracted with 0.02 M aqueons sodium acetate
at 60° C, 100° C and 120° C successively and the gel strength and optical
activity of the extracts were measured. The portions extractable at higher
temperatures possessed lower gel strength and speecific rotation. A con-
trol, obtained at 60° C, was also subjected to the higher temperatures
used; t]};is showed a relatively small ehange in speecific rotation and gel
strength.

t was conecluded that at least two strueturally different polysac-
charides exist in Chondrus crispus, separable by means of potassium
chloride and designated gel and sol components. Extracts made at 60°
C were rich in the gel component. The sol ecomponent was concentrated
in extraets made at higher temperatures,

A Kineric AND THERMODYNAMIC STUDY OF INTRACELLULAR YEAST
Catavase. M. J. Fraser. (Read May 3, 1954). In a previous paper
from this laboratory presented before this Institute, it was shown that
the great increase in activity (and changes in various other properties)
of intracellular yeast catalase that iz brought about when yeast cells are
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treated with various physical and chemical agents such as ultraviolet light,
chloroform and propanol, is due to an ‘‘enzyme alteration’”. Enzyme
alteration was defined as ‘‘a change in the properties of the enzyme it-
gelf resulting from the direet or indirect effect of the agents used, on the
structure of the enzyme”. In the present study the thermcdynamie
constants of the activation process, the experimental energy of activa-
tion (u), the heat of activation (AH?*), the entropy of activation (AS*),
the free-energy of activation (AF¥*). for the catalase-H:0, reaction and
for the heat 1nactivation, for both unaltered and altered intracellular
catalase, have been determined from kinetic data on the rates of these
reactions measured at various temperatures. The AH* and AS* values
for the unaltered ecatalase-H.,O. reaction are respectively 4,500 cal /mole
and 11 cal /mole deg. Abs. higher than those for the altered catalse-H .0,
reaction, while the AF* value is 1.7 Kecal /mole higher for the unaltered
catalase~-H ,O; reaction. The AH* and AS* values for the heat inacti-
vation of the unaltered yeast catalase are respectively 20,600 cal /mole
and 70 eal/mole deg. Abs. lower than those for the heat inaectivation
of the altered enzyme, while the AF* is 23.0 Keal /mole for both states
of the catalase. These differences in the thermodynamiec constants for
the two states of intracellular yeast catalase show that the unaltered
enzyme is structurally less specific, and such results are consistent with
the hypothesis that catalase of the living yeast cell exists in a partially
unfolded condition at some intracellular interface.

PosiTRON ANNIHILATION IN MeTals. R. E. GrEexy and A. T.
StewarT. (Read Ma,% 3, 1954). Positrons and electrons annihilate one
another converting their total mass into energy. The energy usually
appears in the form of two gamma rays which, if the pair is at rest, are
emitted at 180°. If either of them is moving before annihilation, the angle
observed between the pamma rays departs from 180° by an amount which
depends upon the velocity of the moving particle. In a metal there are
many freely moving electrons. When a positron enters such a sub-
stance, it rapidly loses nearly all of its kinetic energy by collisions, after
which it annihilates with one of the electrons. From a measurement of
the angular distribution of the -emitted gamma rays, information about
the average velocity of the annihilating electrons is obtained.

Apparatus to measure the angular distribution of gamma rays from
positron annihilation has been set up and measurements have been made
on a series of metals. Results of this experiment are compared with other
experimental and theoretical methods of obtaining the velocities of free
electrons in metals.

AGE DETERMINATION OF A SUBMERGED TREE Stumpr. By Carnon
14 Anavysis. A. L. Carter. (Read May 8, 1954). Carbon in living mat-
ter is radioactive with a specific activity of about fiftesn counts per min.
er gram. This aetivity arises from the isotope carbon 14 which has a
alf-life of 5570 years. Thus the amount of carbon 14 diminishes with
time after metabolism ceases. _
An apparatus has been construeted to extract earbon from organie
matter pure encugh to measure this extremely small carbon 14 concen-
tration. These measurements are taken with the carbon pasted on the
cathode of a Libby sereen-wall G.M. eounter which is shielded with one
ineh of mercury, a ring of anticoincidence counters and eight inches of
iron. The age of a tree stump sitnated twenty feet below the high tide
level near Avonport, N. 8. has been determined by comparing its carbon
14 concentration to that of modern wood.



