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Sensitization of Guinea Pigs to Cotton Linters and House 
Dust Extracts. 

E. J. COULSON AND HENRY STEVENS. (Introduced by F. A. 
Csonka. ) 

From the Bureau of Chemistry and Soils, United States Department of Agriozll- 
ture, Washington, D. C. 

Since Cookel first directed attention to the importance of house 
dust as a specific excitant of asthma, there have been many attempts 
to characterize a hypothetical dust allergen. Its existence, as an 
entity, was recently questioned by Walzer' on the basis of critical 
examination of available clinical data pertaining to dust sensitiveness. 
He found among these data evidence of reactions which he attrib- 
uted to non-specific irritative principles in extracts of house dust or 
other dusty substances. Noted also was the fact that no one had 
succeeded in sensitizing experimental animals to house dust' nor 
to suspected parent substances, cotton  linter^,^ kapok fiber dust,' or 
mold' (Aspergillzcs fztmigatus). 

Adaptation of the alum precipitation technic devised by Harrison' 
and employed by Caulfeild, Brown and Waters' in sensitizing guinea 
pigs to ragweed pollen extracts, has proved effective for establishing 
anaphylactic sensitiveness to water extracts of linters and house dust, 
respectively. Comparing anaphylactogenic properties of these ex- 
tracts led to recognition of a non-specific factor in house dust ex- 
tracts which induced anaphylactoid symptoms in unsensitized guinea 
pigs. 

Two samples of clean, unused cotton linters were extracted with 
distilled water saturated with toluene. A 100 g sample was divided 
into 5 equal portions. To one 20 g portion sufficient solvent (100 
ml) was added to saturate the fibers. After agitating for 48 hours, 
in a jar fixed on a rocking platform, the mixture was transferred to a 
Buchner funnel. The solution, recovered by suction and mechanical 
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pressure, was made up to 100 ml with water and used in the same 
manner to extract in succession the 4 remaining portions of the 
sample. Extract recovered from the last portion was made up to 
100 ml and sterilized by Seitz filtration. 

House dust samples from 2 sources* were heterogeneous mixtures 
of the sort obtainable from household vacuum cleaners. A 20 g 
sample of dust was mixed with 100 ml of distilled water saturated 
with toluene and was agitated on a rocking platform for 24 hours. 
After standing for 48 hours at 6"C, without agitation, the solid 
residues were separated and the sterile extract was recovered by Seitz 
filtration. 

To the extracts obtained by the described procedures, a 10% 
solution of potassium alum was added to final concentration of 1% 
alum ( Al, (SO,) sK,S04.24H,0). Adjustment of reaction to pH 7 
caused appearance of a copious precipitate. The mixture was allowed 
to stand 24 hours. For sensitizing, this neutral alum-treated extract 
was shaken and a dose of the suspension was administered subcu- 
taneously. For control and shocking injections, the original sterile 
water extracts were used, with NaCl added to concentration of 0.9%, 
just before intravenous administration. 

Anaphylactic sensitivity to the original water extracts of linters 
and dust, respectively, has been demonstrated in guinea pigs sensi- 
tized by subcutaneous injection of the alum-treated extracts. Guinea 
pigs were not sensitized after intraperitoneal injection of untreated 
water extract of linters, in 0.9% NaCl, administered in single or 
multiple doses totaling 5 or 6 ml. 

Anaphylactoid symptoms, interpreted as evidence of a non-specific 
toxic factor, were observed in unsensitized animals following an 
initial intravenous injection of water extract of house dust. These 
symptoms were watering eyes, dyspnea and scratching of nose and 
eyes. Contractural spasms or coughing did not occur. Autopsy 
revealed emphysematous lungs, spotted with numerous punctate 
hemorrhages. Clotted blood was found in both thoracic and peri- 
toneal cavities in animals dying from or sacrificed while recovering 
from anaphylactoid symptoms. Damage indicated by hemorrhagic 
areas was much more extensive than observed in animals exhibiting 
anaphylactic shock of like severity. 

Recognition of an inherent toxic principle in house dust extract 
rests upon differences in doses required to induce ante- and post- 
mortem evidence of anaphylaxis in sensitized guinea pigs, and ana- 

Sample HD-E obtained from B. G. Efron, M.D., New Orleans, La. Sample 
HD-P obtained from H. 8. Bernton, M.D., Washington, D. C. 
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phylactoid symptoms in the unsensitized animals. Whether the in- 
herent toxic principle detected in two samples of house dust is re- 
sponsible for non-specific positive cutaneous reactions in human 
subjects has not been determined. However, in associated clinical 
trials, house dust extract “E” has been found to possess skin wheal- 
ing agents of unusual potency. 

Specimen results appear in Table I. 
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Aortic Pressure and the Diastolic Volume Law of Energy 
Output in Cardiac Contraction. 

GORDON K. MOE, EARL H. WOOD AND MAURICE B. VISSCHER. 
From the Department of Physiology, University of Minnesota, Minneapolis. 

The conclusion of Starling and Visscher’ that the oxygen con- 
sumption of the isolated heart under constant chemical and tempera- 
ture conditions is determined solely by the initial length of its mus- 
cular fibers has been the subject of some disagreement. Stella’ 
asserted that at constant initial fiber length, the energy output of tlie 
tortoise ventricle in contraction varied with the arterial resistance. 
It was shown, however, by Moldavsky and Visscher’ that a syste- 
matic error in measurement of diastolic ventricular volume occurred 
in Stella’s experimental procedure and that when this error was 
obviated by suitable means the energy output in contraction was 
found to depend only upon initial fiber length and was entirely unre- 
lated to pressure or work conditions. 

Kiese and Garan* have attacked this problem again with the mam- 
malian heart-lung preparation. In a series of exact studies they have 
shown that the oxygen consumption of the heart is significantly 
greater when a diastolic ventricular volume increase is brought about 
by raising the inflow, and therefore the minute volume, at constant 
arterial pressure, than when the same diastolic volume is obtained 
by increasing the aortic pressure, keeping the inflow constant at 
a low level. Stated in numerical terms, they found in a typical ex- 
periment that in order to have identical oxygen consumptions the 

1 Starling, E. H., and Visscher, M. B., J .  Physiol., 1927, 62, 243. 
2 Stella, G., IMd., 1931, 72, 247. 
3 Moldavsky, L. F., and Visseher, M. B., J.  Physiol., 1937, 91, 23. 
4Kiese, M., and Garan, R. S., Arch. f. Exp. Path. u. Pharmab., 1938, lsS, 226. 


