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Lot 4 received ergosterol on April 4 and Fel, on April 16, exhibit-
ing remarkable weight increase from the iodide of iron, and rising
from an average of 62 gm. on April 16 to the high point of 85 gm.
on May 2, but rapidly dying off. Apparently irradiation of the
animals in lots 1 and 3 had a beneficial effect in aiding in the cata-
lysis initiated by the iron-iodin. It is well known that the catalytic
effect of ferrous iron is produced when it is oxidized to a ferric
salt. Ferrous salts are not readily oxidized by iodin, but the diges-
tive chlorine readily furnishes the oxidizer.

Lot 5 were controls receiving Sherman No. 380 and distilled
water, and all of them died in April. In another paper, we shall
show the probable effect had they also received ergosterol.

Lot 6 were controls receiving the deficiency diet until April 17
when they were also given 1 drop of Patch’s Cod Liver Oil daily.
The Cod Liver Oil group were completely protected against symp-
toms of Vitamin A deficiency, and grew steadily. It was not until
June 6, however, that they began to show slight superiority (7 gm.
average) to the animals in Lot 1, receiving ergosterol and ferrous
iodide, with supplemental irradiation.
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The Nature and Importance of Surface Films on Chylomicrons.
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From the Gladwyne Research Laboratory, Gladwyne, Pa., and the Department of
Industrial Research, University of Pennsylania.

It is generally recognized that blood transports free fat as an
emulsion of minute droplets.”»* Gage and Fish® in their classical
study of the digestion, absorption and assimilation of fat, call these
droplets chylomicrons, because they enter the blood with the chyle,
the milky fluid containing absorbed food from the intestine which
pours directly into the blood stream.

Blood serum containing chylomicrons forms an oil-in-water emul-
sion system® which may be called the chylomicron emulsion. Oil-in-

1 Gage, S. H,, and Fish, P. A,, Am. J. Anat., 1924, 34, 1.
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water emulsions which may be as concentrated as the chylomicron
emulsion always involve a third substance, the protective or emul-
sifying agent which is adsorbed in the oil-water interface. Protec-
tive films are thus formed around the disperse oil drops which pre-
vent their coalescence, thus stabilizing the emulsion.* The authors
are the first to study the protective films on the chylomicrons and to
point out their importance in the transport of fat by the blood and
their presumptive importance in its assimilation from the blood and
its storage and final utilization.

The experiments have all been done with chylomicrons in human
serum, but the extension of the results to human plasma and to the
serum and plasma of animals should be a relatively simple matter.

Consideration of the known facts with regard to protective film
formation and the composition of human serum indicates that the
chylomicrons should be surrounded by protein films, very possibly
consisting of serum albumin, serum globulin, or both. If they are
surrounded by protein films their surface properties should be those
of protein. Thus their isoelectric point should fall within the range
characteristic of proteins,” very possibly within the range of pH
4.7—pH 5.4 characteristic of the ordinary serum proteins.

The pH of the isoelectric point of the chylomicrons in human
serum has been determined both by maximum flocculation and cata-
phoretic methods. Both lead to values between pH 4.7 and pH 5.4,
definitely within the range of the isoelectric points of the serum pro-
teins. Six of 7 cataphoresis determinations gave values between
pH 4.8 and pH 5.0. These results afford the hest experimental evi-
dence that can be brought to prove the correctness of the hypothesis
that the chylomicrons are actually surrounded by protein films. If
the chylomicrons possessed lipoid surfaces their isoelectric point
would be much lower. With lecithin surfaces, for example, it would
lie between pH 2 and pH 3.

The position of the isoelectric point between the isoelectric points
of serum albumin and serum globulin, points to the interesting possi-
bility that the protein films on chylomicrons consist of a mixture
of the two.

The behavior of the chylomicrons when protein precipitants are
added to sera containing them, and the behavior of isoelectric aggre-
gates of chylomicrons when examined by means of the Mudd Inter-
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face Technique,® have also been shown to be in accord with the
theory that the chylomicrons are surrounded by protein films and
thus confirm the conclusion from the isoelectric point determina-
tions.

These protein films around the chylomicrons determine the stabil-
ity of the chylomicron emulsion and thus the very act of the trans-
port of free fat by the blood.

If, as seems probable, cells take up chylomicrons as such in the
assimilation of fat from the blood,* the surface properties are pre-
sumably of the greatest importance. It has been shown’ that par-
ticles with lipoid surfaces (acid-fast bacteria) are not readily taken
up by cells (phagocytized), whereas those with serum-protein sur-
faces (acid-fast bacteria treated with the proper serum) are readily
taken up. The protein films on chylomicrons give them a protein
surface which may well be the all-important factor in determining
their direct assimilation from the blood by cells.

After assimilation chylomicron fat may be stored in the form of
larger fat drops® or may be acted upon chemically in its final utili-
zation by the body. Both must involve the destruction of the pro-
tein films, which must therefore be considered in the study of these
problems. This destruction could readily be brought about by pro-
teolytic enzymes.
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Hexylresorcinol was recently found by us to be an effective ascari-
cide, killing Ascaris suum quickly in wvitro, removing in single
therapeutic doses practically 100% of the ascarids from dogs and
90% or more from man.»** Leonard has found this substance
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