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materials from the intestinal canal to various parts of the
organism. It is evident that under these circumstances the im-
mediate neoformation of lymphocytes, and their rapid growth,
as is probably their wont, to the state of mature cells, becomes
a sine qua non of continued existence.

Overlooking the possibility of such a function, and led by
his own hypothesis to aseribe to intracellular processes the
presence of food-products in the leucocyte, Metchnikoff** writes:
“The digestion of proteid substances by the leucocytes is well
shown by the gradual changes that take place in the muscular
fibers which have been inglobed by leucocytes in cases of acute
muscular atrophy. The presence of peptone in leucocytes, which
has been so often proved by Hofmeister, is sufficiently ac-
counted for by this fact of intracellular digestion, and need
not, therefore, be referred, as done by this author, to an ab-
sorption by these cells of the peptone formed in the alimentary
canal,” T need hardly observe, however, that, added to the
foregoing testimony, Hofmeister’s view seems sustained.

Indeed, the process to which the peptones owe their pres-
ence within the cell is not difficult to trace, if the latter’s me-

chanical functions, as I have construed them, are taken into

account. The presence of peptones within the perinuclear

vacuole being an accepted fact (since it is recognized by both
investigators), the presence therein of substances from which
the peptones are elaborated must be accounted for. Metchni-
koff traces these to products of degeneration, as suggested by

his comparison, and perhaps to waste-products of digestion.
Hofmeister’s conception differs only

closer or more direct relationship be
the intestinal contents of their host
Hofmeister associates leucocytes with
Metchnikoff looks upon them onl
That phagocytes may

from this in implying a
tween the leucocytes and
. In other words, while
the process of digestion,
y in the light of scavengers,
fulfill both roles is obviously suggested
not only by their own chemico-physiological characteristics,
but also by their itinerary in the system. Both Hofmeister
and Metchnikoff are right, therefore, each in his own way.

In his review of the absorption of proteids Stewarts’

% Metchnikoff: Loe. eit., p. 124,
% Stewart: “Manial of Physiology,” 4th ed., 1900,
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membrane overlying each follicle, As the inquiry did not
afford evidence to the effect that all these leucocytes served
to insure destruction of pathogenic bacteria, I stated that
some of them carried out this function. Indeed, there was good
ground for this limitation, for I had already referred to the
iron-laden leucocytes observed by Macallum and had heen led
later on to allude to those charged with the return of bilirubin
to the circulation. That the leucocytes supplied to the intes-
tinal canal by the cytogenic follicular areas include some—and
probably a large proportion—whose functions it is to ingest
proteids with the iron and bilirubin, then re-enter the intes-
tinal wall by way of the villi, is very likely. To the various
agencies thus incorporated in the organism can now be added
that referred to by Metchnikoff in the sentence: “The presence
of peptones in leucocytes which has been so often proved by
Hofmeister.” While this contributes further evidence to show
that my conception of the whole process must be poised upon
solid premises, it also suggests that leucocytes ingest proteids,
and not peptones, from the intestinal canal, because peptones
are the terminal products of the digestion of proteids.

If leucocytes ingest proteids, these must accumulate in
their perinuclear vacuole and find their way into the nuclear
canaliculi, These cells being freshly supplied to the intestinal
canal from the follicles, the proportion of blood-plasma in them
must be limited when, laden with proteids, they enter the ven-
ules of the villi to find their way to the portal vein. Even in
this vessel they must again find a dearth of adrenoxidase,
for we have seen that this channel is essentially venous. We
must not lose sight of the fact, however, that potent additions
to its contents are obtainable here: the spleno-pancreatic in-
ternal secretion, i.e., trypsin, to which the plasma of arterial
blood and dextroge may be superadded when the precincts of
the hepatic artery, .., the hepatic lobules, are reached,

If these cells do take up proteids and other bodies utilized
in nutrition or in the building up of various organic structures,
their own canaliculi, t.e., those of the cell-substance, must serve
as the eliminatory channels. Tn other words, proteids ingulfed
by the leucocyte must be submitted to a process of digestion
in the nucleus and its vacuole, and the products be passed out
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strong one. That it is not stmply albumin or globulin appears
evident from the comparatively insoluble character of hoth
types of granules, but especially the coarse oxyphile ones.
Again, the fact that the fine granules are not only oxyphile,
but also basophile, supports the view that they are composed
of a complex proteiq substance.”s0 The concordance

of these orded appears to me
conelusive

facts with those previously ree

Milroy and Maleolm’s

researches not only seem to me to
give neutrophile granules {1

ieir own identity (though showing
a distinet kinship to the larger acidophile granules), but also
to emphasize the fact that these minute masses of proteid sub-
stance represent the end-result of the intracellular process that
occurs during the journey of the leucocytes from the intestinal
villus to the general circulation vig the portal and hepatic
vessels,

Is it only in the cells that the reactions which' serve to
convert proteids into assimilahle products occur? T
gations of Milroy and Malcolm wi]]
dating this question.

In their first article on the «
these investigators say, in

he investi-
greatly assist us in eluci-

Metabolism of Nuelejnsa

the course of a review of the metab-
olism of the nucleins under physiological conditions : “When

nucleins are taken by the mouth, the first change that they
undergo in the alimentary tract is g simple solvent one in the
stomach, and that only to a very slight degree. They are never
split up into their constituents, They are easily hroken up,
however, by the pancreatic secretion® into ay organic phos-
phorus-ho]ding acid (not nueleic acid) and albumose or pep-
‘tone. The important points to notice are that the phosphorus
is still in organic combination, and that neither ortho- nor
meta- phosphoric acid is so formed. It is probable that the
organic phosphorus-}m]ding acid go formed is gimilar to thymie
acid. Tt forms soluble compounds with albumose and peptone,
and is, in all probability, so absorbed. - After absorption the

bodies derived from the nucleins cause a well-marked lewco-

cytosis, and the excretion of phosphoric acid in the urine is

% The italics are my own.

1 Milroy and Malcolm: Journal of Physiology, vol. xxili, No. 8, July 26, 1898,
% All italics are my own,
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tremors are due, in accord with my previous statements to
that effect. Again, if, as I have suggested, the granules rep-
resent the leucocytic secretion, an excess of granules must
occur under the influence of the stimulation of the adrenal
system induced. That such is the case is shown by the follow-
ing casual remark of Stokes and Wegefarth,” who, as stated,
based their studies of the free granules derived from leucocytes
upon examinations of blood taken from about five hundred
persons: “In perfectly fresh specimens the granules were not
numerous, but they seemed somewhat increased in patients who
had been taking fonics or various alcoholic drinks.”

This, in turn, involves a query as to the manner in which
the anterior pituitary body becomes primarily stimulated when
nucleins are taken in excess, for it would seem that locked up
in the perinuclear vacuole of the leucoeytes their phosphorus
could not influence the adrenal system through the blood-
stream. This would doubtless hold were the intracellular
process to cease at any time, but, as this must begin as soon
as the cells enter the hepatic capillaries, after acquiring therein
their adequate supply of adrenoxidase, their normal produetion
of granules must start at once. An inordinate proportion of
nucleins in the food soon supplies the blood-stream, through the
agency of the cells, with an abnormal quantity of these minute
phosphorus-laden bodies. These at first give rise to excessive
functional activity, including among other signs the “severe
muscular tremors” to which Milroy and Malcolm refer, coupled
with an excess of P,0, production. Persisted in, however, the
excessive (relative) ingestion of nucleins brings on, as do other
toxies, adrenal insufficiency, which, by entailing a reduced pro-
duction of adrenoxidase and trypsin, upon which the physio-
logically perfect intracellular reactions mainly depend, corre-
spondingly lowers the efficiency of the cleavage-processes. This

means, instead of the physiologically perfect granules which, we
have seen, Milroy and Malcolm found to be proteid in nature,
an accumulation in the blood of proteid toxalbumins,

In their first paper, the above-mentioned investigators
draw attention to the two decomposition products considered

“as more or less characteristic signs of the decomposition of the

% Stokes and Wegefarth: Loc, ¢it,
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the alloxur bases and phosphoric acid.” If my
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nucleing, viz.:
conception as outlined in the prece
these alloxuric bases are products
while phosphoric acid is the product of P
Uric acid having likewise been considered
the complete process, & rise of alloxuric excre
occur along with excessive phosphoric acid production. That

Jusion, based mainly on Horbaczewski’s work, was war-

is shown by what Milroy and Maleolm term “points

results of a series of experiments,

namely: “1. There is no doubt that the P.O; excretion is

increased even when very small doses of thymus are given. 2.
Relatively, also, the P,0, is increased in proportion fto the
nitrogen. 3. With the small amount of thymus taken there
was practically no appreciable alteration in the excretion of
the alloxuric bodies, either absolutely or relatively to the total
nitrogen or total P,0,” All this serves to emphasize another
feature of the problem:i.e., that phosphoric acid is the proto-
type of uric acid as @ product of perfect or physiological intra-
cellular metabolism, and that the phagocylic leucocytes which
take up nucleo-proteids from the intestinal food-products are the
seat of the reactions through which these bodies are converted

into assimilable products.
Although I have only dwel
cellular processes With which
with neutrophile leuco
reactions which, normal
uric and phosphoric acids.

my eonc
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Indeed, we have seen that all leu-
cocytes contain nuclein in their “nuclens”—a fitting name
under the circumstances, and the physio—chemieal process Te-
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cytes. Wherein the neutrophile cells are distinguishable, how-
ever, is in their ability as phagoeytes to take up nucleo-proteids
from the intestine, and to break them up, by means of the
trypsin and adrenoxidase subsequently absorbed by them, into
peptone and an organic compound containing phosphorus.
How are the various bodies, the presence of which this
The presence of pancreatic secretion in the

suggests, utilized ?
intestine, and of the gpleno-pancreatic secretion in the portal
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among the cell’s products, particularly fibrinogen found in the
blood-plasma in association with serum-globulin and serum-
- albumin. That such is the case is demonstrable. Stewarts®
alludes to the sources of nucleo-proteid in the following words:
“In shed and clotting blood, the only possible sources of nucleo-
proteid, so far as we know, are the corpuscles and the blood-
plates. The red corpuscles we may at once dismiss, for, al-
though they contain a small amount of nucleo-proteid, not only
do they remain intact under ordinary circumstances during
coagulation, but there is the strongest evidence, as has already
been pointed out, that they do not make any essential contri-
bution to the process. We have left over the leucocytes and
the platelets. The latter are said and the former are known
to yield nucleo-proteids when they are broken up in the labora-
tory; and it is highly probable that from both, but especially
from the white corpuscles, nucleo-proteid is liberated in the
first moments after blood is shed, and that this nucleo-proteid
18 then changed into fibrin-ferment.” :
The relationship between the cellular nucleo-proteids and
fibrin which this quotation suggests finds itself sustained by
Ranvier,’” who, alluding to the réle of granules in the forma-
tion of fibrin, says: “Free granulations, which we found in the
blood besides the red and white corpuscles, are Very numerous;
they were termed ‘elementary vesicles’ by Zimmermann., In
a preparation of human blood examined after rouleaux of red
corpuscles have formed these granulations may easily be ob-
served, two varieties being distinguishable. The first are spher-
ical, small droplets of fat; the others are angular or variable
in shape, and appear at first as if they were fragments of white
corpuscles, but differ from the latter in not being altered by
water, They are stained by todine, but remain colorless in car-
mine solutions. We will see that these are also the character-
istics of fibrin.” After reviewing the phenomena that attend
coagulation, and exposure by washing of the fibrinous net-work,
he says: “When this preparation is examined and magnified
four hundred to five hundred diameters, the fibrinous retic-

ulum can be seen distinetly, and is disposed in a very interesting

% Stewart: Loe. cif.
" Ranvier: Loe. cit., 213.




