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manner: From an angular granulation, from 11 to 10 µ in di­
ameter, very tenuous :fibrils start divergingly, then subdivide, 
to unite with other :fibrils, in order to forro a delicate net-work. 
The preparation is covered with these small net-works, each 
of which has its central granulation. . The granula­
tions which serve as centers for each diminutive fibrinous retic­
ulum bave the same microchemical properties as the :fibrils." 

A normal deduction which seems to me to impose itself 
in this connection is that fibrin is to the blood what myosin 
is to the muscle-cells, i.e., a post-mortero product due to arrest 
oÍ the oxidation process which during lif e is insured by the 
adrenoxidase-the supposed "fibrin-ferment." In otber words, 
it not only becomes probable that peptones, myosinogen, and 
fibrinogen are prodttcfs of the same variety of leucocyte, the 
neutrophile, and therefore chemically similar when liberated from 
the latter, but also that fibrinogen subserves the same purpose in 
the blood that myosinogen does in muscle: i.e., it supplies it 
with its primary source of functional energy. 

True, the solubility of fibrin differs somewhat from that 
oÍ myosin, but this is probably due not to a difference in the 
molecular structure oÍ fibrinogen as against that of royosinogen, 
but to the influence of the medium in which the granules are 
dropped by the leucocyte. Indeed, the ashes of fibrin contain 
a larger proportion of calcium and magnesium phosphate tban 

does myosinogen. 
Anothcr conclusion which now scems warranted is that 

ihe neutrophile leucocytes are the agencies which take up proteids 
in the intestinal canal, and, after submitting them to a process in 
which various physio--chemical bodies taken up by them in the 
portal and hepatic systems take ¡iart, distribute the products to 
e11ery part of the organism, inoluding the blood itself. 

Such l:>eing the case, the proteids, inclosed in their diminu-
tive carriers, sbould not be found in the blood of the portal 
svstem. Foster writes, in this connection, after referring to the 
difficulties attending the experimental determination of the path 
taken by proteids: "Bearing this in mind, we may state that 
all observers are agreed that peptone is absent from chyle, or at 
least that its presence cannot be satisfactorily proved. On the 
othcr hand, while sorne observers have succeeded in finding 
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peptone in tbe portal blood after f ood . 
many have failed to demonstrate the' but not durmg fasting, 
the blood either of the portal vein or ~;esence of peptone in 
even after a meal containin lar th_e. vessels at large, 
Again: "If a f fi · 

1 
. g . ge quantities of proteids" 

. n ar l cia mculat10n of blood b k . . 
mesentenc arteries supplyin(J' a I f . . e ept up m the 
the body, the loop may be k º t l~op fo mtestme removed from 

D 
. ep a ive or sorne co ·a bl . 

urmg this survival a e :d bl . ns1 era e time. . ons1 era e quantit f 
m the cavity of the loop w·u a· . Y 

O 
peptone placed 

b t i isappear. t e will b b b 
u cannot be recovered from the blo . : ., . . e a sor ed, 

the artificial circulation and 11· h od wh1ch is bemg used for 
·traversing the intestina'l ·1w1 1~ escl!,pes from the veins after 
d cap1 anes. The dis . 

ue to any action of the blood itself for ap~earance is not 
the blood before it 1·s d . ti ' peptone mtroduced into r1ven nough th t . 
the experiment ma.)' b d e mesen ene arteries in 
f e recovere from th bl d . 
rom the mesenteric veins. It would e oo. as it escapes 

were changed before it act II seem as if the peptone 
intestine into the i t . ufa y gets from the interior of the 

n er1or o the capillaries "ºª v· 
my standpoint, the peptones are hidd : iewed from 
leucocytes which the follicle f tl en in the neutrophile 
These cells after m. . t. s o ie segm ent continue to produce. 

' igta ing ove1· the ser b t 
constantly asepticized) epitZ z · l um- a hed ( and thus b d ie ia surf ace and . t. 
w· en, find their way into t7 'll" ' inges tng their 

the mesenteric clzannels. ie vi t s venules and thence into 

If thc foregoing analysis and th . 
mitted are sound the neut h ·¡ 1 e vanous deductions sub-
~n the organism 'commens;;;te1 : .i etocy~es mus~ fulfill a role 
m the blood-stream. Indeed th : 11 th~1r relative proportion 
to me to bave been sustainea':- e o owmg conclusion appears 

The neutrophile leucocytes th . 
their granules the {3 l '. rough the intermediai·y of 
blood and all tissues g(~ªx:: ~t_ions ti Ehrlich' supply ( 1) the 
nutritive elemenis . i / ing e nervous system) their 
blood, the compüu~ds·~;.

0
:P :,::? ªnd 

(t) ~he m~cles and the 
energy when exposed to th t ~ they obtain their mechanical 
myosinoge

1
, and fib • e ac ion °f the adrenoxidase: · • rinogen. 1.e., 

EnRLicn's EosrnoPHILE LEucocYT . 
not grant Ehrlich's eosinophiles ph ESt._-Metchm_koff does agocy ic properhes, these 

IS8 Ali itallcs are my own. 
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. lobe foreign bodies. Again, as empha-
cells being unable to mg l f th se cells are only stainablc 
. Eh r h the granu es o e . s1zed by r ic , . t· •ther taking only alkalme ·a d tl e other vane ies e1 

with ac1 . yes, 1 s does the neutrophile just review~d, 
dyes or s1multaneously, ª Th. ked affinity for ac1ds 

d lk r dves etc 1S mar 
both acid ~ a a me ~ 'hil~ an identity of its own, while 
obviously g1ves the eosm_op 1 ly separate it from the 

h ,f funcbons as c ear 
its non-p agoc) ic . iewed ·which is essentially phago-
finely granular cell ~usth~elv . ~sually considered under the 

·t· Ehrlich's eosmop i e is 
C) ic. hile cell." 
heading of "coarsely granulartoxf, yp 2 to 4 per cent. of. all the 

11 ly represen roro . 
These ce s on b t this proportion is rap1dly 

• th blood-stream u · . 1 leucocytes m . e . · Ka~thack and Hardy, in the arbc e 
increased durmg d1sease.. h f Uows . "The coarsely 

. 1 t d describe t ero as O • • .f 
prev10us y quo e ' . h.1 11 varíes in size m d1 -

l -1 11 or eosmop I e ce , 
granular oxyp n e ce , 1 t· l to the dimen-l b 1 tely but re a 1ve Y 
ferent animals, not on y a sof u 11 ' I man it is larger tban 
sions of the ot~er classes o :~ s. r:Ular oxyphile ce11 or the 
either the hyahne cell,_ the ~ i g the rat rabbit, and guinea­
finely granular basophile _ce.. nll tha~ the largest hyaline 

. h th hand 1t 1s sma er . p1g on t e o er ' h -i and basophile 
celÍs, but larger than the finely granular oxyp i e. 

cells. . 1 (1 ted body bent to form 
''The nucleus is typ1cally an e onºa . d 

t the arms of. the horseshoe are carne 
a l1orseshoe. In tbe ra t· s the ends often overlap, 

th t · film prepara ion · 
eo far round a m f a· circle witb a large 

1 tbe appearance o o-iving to the nuc eus . 1 · lobed · but we 
0 • S times the nuc eus 1s , 
hole in the center. om_e nce as being largely due to 
are inclined to regard th1s aplpear~ bJ·ected wben the cell is 

h. h tbe nuc eus 1s su 
the stresses to "'. '.c 

11 
t t wben it is spherical, the sbape · 

dying. In the h vmg ce -t res b determined by the disposition 
of the nucleus, so far. as l _can 1 \orseshoe or crescent. A dis­
of the cell-granules, is a s1mp e 

tinct nuclear net-work is pres~t· les are relatively large, 
'~Cell-gran~les.-T~;id c;o~re:,n:nd are sharply marked _off 

spbencal, or shghtly o b th . ery high refractive index, wh1ch 
from the cell-substance y eirt~ the granules bave a brilliant, 

th t · fluid prepara 1ons . 
is so great a m • b·ch they are 1m-

. 1 l·••ter au The cell-substance m w 1 

greenis t = · 
of the slde beadlngs are my own. 

oe Ali itallcs otber tban tbose 
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bedded has the appearance of a clear, transparent, structureless 
jelly. The intensity of the oxypbÍle reaction of these granules 
differs in different animals, but is always bigh. Thus, it is very 
high in the case of the granules of man, these staining witb 
eosin dissolved in 95 per cent. alcohol. . The granules 
also stain with weak acid dyes, sucb as Orange G, hrematoxylin, 
and sodium sulphincligotate. Ehrlich-Biondi's mixture ( wasbed 
out with 95 per cent. spirit) colors these bodies brown-purple, 
and the 'neutral' mixture (washed out with water) stains them 
a very intense purple. Corrosive sublimate increases the m,'J­
phile reaction, as does also heat when applied to the dried 
fi:m." 

Gulland found Heidenhain's iron-hrematoxylin extremely 
valuable to counteract "the bright refraction of the granules" 
which "blinds the eye to the presence of the threads" (my 
canaliculi). The granules are stained opaquely in shades of 
black and gray. He was thus able to ascertain that the gran­
ules varied greatly as to size, the smallest granules lyíng clase 
to the astrosphere and the larger at the periphery, the arrange­
ment pointed out by Hcidenhain and shown in Figs. 10, 12, and 
16 of Gulland's plate. In the newt's blood, as already stated, 
"these cells are markedly amceboid, and have the habit of 
throwing out circular pseudopodia, which are often connected 
to the main part of the cell only by a very delicate thread." 
Gul'.and illustrates this feature in Figs. 3 and 6 oí his plate, 
and states that "it is eYident that tbe threads are often broken 
through and the spherical portian of the cell-body set free, as 
the blood contains a large number of them." He also refers 
to the fact that, "when the eosinophile cells are found degen­
erated in blood or pus examined in tbe fresh state, the granules 
are always in the Brownian movement." 

In the study of the granules of neutrophile cells I re­
ferred to the chemical analysis of Milroy and Malcolm and to . 
various points of dissimilarity between these cells and the 
coarse oxyphiles now in question. Considered from the stand­
point of the latter, tbese investigations showed that, while 
neither alcohol nor ether, nor both of these agents used suc­
cessively, produced alterations in eitber variety, the failure of 
tbe latter process excluded the possibility of their consisting of 
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fat or lecithin. Weak alkaline solutions at about 120° C. caused 
( a feature referred to by the authors as striking) the removal 
of practically all the granules of the finely granular cells ( the 
neutrophiles), and "persistence of two structures, the nuclei 
and the coarse oxyplüle granules." Acetic acid in alcoholic 
solution and oxalic acid caused partial removal of both gran- • 
ulcs, but "sodium ethylate in alcoholic solution removed the 
.fine oxyphile granules almost completely and only affected the 

coarse ones to a slight extent." 
The authors, while concluding tbat the granules might also 

be nucleo-proteid in nature, i.e., similar to those of the neutro­
phile cells, account for the discrepancies in the results of their 
analyses by the following argument: ''The fact that weak acid 
solutions dissolve· both types of granules at least partially is 
not against the view that they are nucleo-proteid in nature, 
because these bodies are more easily soluble in weak acid solu­
tions than almost any other complex proteid. The fact that 
rnme granules are undissolved, while others are removed, is 
probably due to the fact that the former have undergone coagu­
lation, while the latter have been rapidly fixed, although it may 
be also d-µe to the nature of the salts which are combined with 

the proteid." 
Still, the very high refractive index to which Kanthack 

and Hardy and Gulland refer is not characteristic of tbe neu­
trophile granules, and this seems to me to testify against an 
absolute functional similllrity between them and the granu~es 
of the eosinophiles. Indeed, with the plasma as excipient for 
the adrenoxidase, we can as readily account for the presence of 
the ''brilliant, greenish luster" witnessed by the above authors 
as we can for the phosphorescence of the photogenic organs of 
lightning-bugs : i.e., by the simultaneous presence of phosphorus 
and oxygen. Tbis seems to me to indicate that we are dealing 
with a nucleo-proteid body, as :Milroy and :Malcolm contend, but 
with one richer in phosphorus than tbat forming the neutrophile 

granules. 
What are the functions of the eosinophile leucocytes in the 

organism? The high percentage of phospborus in their gran­
ules suggests tbe possibility of their being lecithin carriers; 
but we have seen that tbe investigations of Milroy and Mal-
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colm clearly show that th' . 
Barker,10 of Baltimor is orgamc body is absent. L. F. 
ules of the eosinoph~l' nloted the presence of iron in the gran-

1 e eucocytes-a · t b' h . 
may be of sorne value . d t .' . pom w ic be tlnnks 
leucocytic granulations i: te ermIDmg the signifi.cance of the 

cells intrusted with tr~ns u ~:? cann~t consider them as tbe 
for they are not phao-oc ::r ;~n of i_ron from the intestine, 
dent that the neutroph1·1eys . . tdeed, it has now become evi-

are m rusted with th · f · 
Macallum u sed al bum. t f . 1s uncbon, for ma e o non Th · t t· 
of bis previously starved . 

1 
· . e ID es mal leucocytes 

up as they would the a;1~a s ev1de_ntly took this substance 
observation however adpdro e1 stlof thl_e1r usual food. Barker's 

' ' s ano ier mk to th h . 
dence which unites th . . e e am of evi-
in addition to being ~o:smop~1les to the neutrophiles, for, 

become also iron carriers. B n~:ae;:roteid_ :arriers, the! now 
we may therefore obt • y 

1 
g 

th
e ItIDerary of th1s iron 

cellular 'host. ' am a e ue to the true identity of its 

. The phagocytes seen by Macallum to . . 
of non being assimilated to those h mgest the a_lbummate 

thc duty of selecting proteids from tchear~etd t~t alllf times with 

b 
. ID es ma oodst ff ·t 

ecomes a question as to wh th . u s, 1 
in order to facilitate its b er~. ey can part w1th their iron 

cule, of which, as is wel~ =~v~oni:n;o the hrer.noglobin mole­
stituent. From the intest' tl ' . º:ms a~ 1mportant con-

me le non 1s carr1ed t th 
system, thence into the hepatic lobule It o e portal 
the phagocytic leucocytes must take . . must be here that 
lated to the elaboration of hre l b~art m sorne process re­
page 335 that ·n th 

1 
mog 

O rn, for we have seen on 
1 e sp een the hmcoc ·t f . . 

pass out into the pulp-cl1annels tak) es are o~ed i~ s1tu, 
(probably that of disorganized d e up the iron-p1gment 
the liver. Again and f re corpuscles)' and carry it to 

, or reasons wh · h th . 
was led to conclude ( a e 33 i_c. a~e ere g1ven, I 
used to build up the h!m~ l /) . that b1hrubm and iron were 
!aries. The liver ther f g o m m the lobular (hepatic) capil­
directions-intestine anedore,l seems to receive iron from both 

sp een-a normal h · 
we consider that the liver' bl d mee amsm when 
heart, and thence to the l s oo passes almost directly to the 

ungs. 

•• L. F. Barker: J h o ns Hopklns Hospital Bulletln, Oct., 1894. 
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. . ( non- hagocytic) leucocytes ac-
How do the eosmophile . p . that wben the splenic 
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. • ? W e can hardly 1magme 
quire the1r iron · th 1 f c lobule their contents 
or intestinal leucoc)·tes r~ach ; t~:;ble another cell to ap­
or any part thereof is d1sgo~ge to tl sligbtest evidence that 

. . I d d there is no ie d 
propnate it. n ee ' h h the eosinophile has alrea y 
such a process occurs, alt oug . b t also the other main 

t ·n not only iron, u . 
been shown to con a1 h'l 11 There exists a pbys1olog-
constituents of the neutrop l : :hich the eosinophile can ac­
ical process, however, throug l tt . . e by mitosis a mode 

tt 'b te of the a er. i . . , ' 
quire all the ª. n . u s a 1 to leucocytes and par-
of cell-multiphcahon known to dpp yf to this feature in the 

h.l Gullan re ers 
ticularly to neutrop les. 11 h'ch one sees dividing or about 

. 1. . ''The ce s w 1 . d l followmg mes· of medium-s1ze iy-
to divide bave general~y the appearanc;ed nuclcus and a com-
aline cells, with a relabvely. larg~,. ~~ mi toma is not easily 

paratively small cell-bo~y, ID ;:~t tha~ cells with horsesl1oe~ 
made out. But there ~s no . d. . de and that the nucle1 
shaped nuclei [ the eosmophiles] :vi 'stage without altering 

far as the spirem . 
may even advance as k dly polvmorphous nucle1, 

O 11 · th more mar e J 
their shape. e s wi . 7 ·z cells certainly divide also, 
as, for instance, the <>rdmary oxy~~~:u h ~ preliminary resting 
but they seem generally to h go le:s returns to the rounded 
stage in which the polymorp ous nuc 

" . forro. . 3 and 6 which refcr to eosmo-
In Gulland's plate, F1gs.h. 11 po;tray a secondary process 

wt' blood grap 1ca Y . . 
philes from ne s ,

1 
bdi·vide or rather y1eld a por-

. h. h these cel s can su ' . . th 
through w _1c 3 a s herical pseudopod is m e 
tion of th_eir substa~c.e. in I~ three p similar masses appear' the 
act of bemg forme ' ' . t f bein<T separated by the 

h. h · on the pom O i:, k 
lowest of w ic is b 'd that connect net-wor -s 

R f · to the n ges "I 
mother-cell. e ernng . te Gulland remarks: 

·th basoph1le leucocy s, . t 
of gramiles w1 t . reached [he assoc1a es 

b tl t ben that s age 1s 
have little dou t 1ª w f de<1eneration] these 

. th posed process o i:, 

the pbenomenon w1 a s:d the ranules are actua1ly left be-
bridges are torn across ~l 1 to what happens in the 

h
. d Tbis forros an exact para e 
m. ' l d" 

eosinophiles of the newt s b oo . . ed cytolo<1ical pbe-
. d t tbat reco1!'lllZ i:, 

It thus becomes ev1 e~ th t ne:trophile leucocytes are 
nomena sustain the conclus1on a 
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the parent-cells of eosinophite leucocytes, and that eosin,ophiles 
can part with segments of their cell-substance. 

But does the process of neutrophilic mitosis actually occur 
in the liver? M. Duval, 71 in bis study of the hoomatopoietic 
functions of tbis organ, ref ers to the proportion of the red to 
the white corpuscles in tbe blood of the portal vein as com­
pared to that in the hepatic vein, and writes: "Researches fn 
this connection give as result: 1 white corpuscle to 746 red in 
the portal vein, and 1 white corpuscle to 170 red in the sub­
hepatic veins. This difference can only be due to a production 
of white corpuscles in the liver or to a destruction of red cor­
puscles." That red-corpuscle destruction is a function of the 
spleen is sustained by the presence "in the spleen-p¡¡.lp," using 
Foster's words, of red corpuscles "in various stages of disor­
ganization, sorne of them lying within the substance of large 
colorless corpuscles, and, as it were, being eaten by them." 
The presence of blood-pigments in the liver has been thought 
to indica te that red corpuscles were destroyed in this organ; 
we have seen, on the contrary, that it is the seat of a recon­
structive process of which hremoglobin is the product. Though 
the liver may be f!, seat of destruction for red-cell fragments, 
the likelihood that any entire corpuscle leaves the capillaries 
of the hepatic lobules to penetrate the cells is so remote that 
it can be lef t out of question. On the other hand, we have seen 
that these capillaries are the seat of the more important proc­
esses connected with the blood. It seems probable, therefore, 
that the liver, owing in part to the inordinate temperature 
of its lobular channels (106º F. ; 41.9° C.), is also the seat of 
the mitotic process. 

"At a certain period," write Bohm, Davidoff, and Huber,72 

"the ernbryonic blood consists principally of nucleated red cells, 
which proliferate in the circulation by indirect division. The 
colorless blood-cells, the developrnent of which is not yet fully 
understood, appear later. It is possible that they also are ele­
ments of tbe blood-islands, which do not contain any hoomo­
globin. In a later period of embryonic life the liver becomes a 
blood-forming organ. Recent investigations have shown, how-

"M. Duval: "Cours de Pbyslologle," p. 200. 
72 Bobm, Davidoff, and Huber: Loe. cit., p. 168. 
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cver, that it does not take a direct part in the formation of 
the blood, but only serves as an area in which the blood-corpus­
cles proliferate during their slow passage through its vessels. 
The blind, sac-like endings of the venous capillaries seem to be 
particularly adapted for this purpose, as in them the blood­
current stagnates, and it is here that the greater number of 
blood-cells reveal mitotic figures. Thc newly iormed elements 
are finally swept away by the blood-stream and enter the gen-

eral circulation." 
Gulland likewise states that the eosinophile cell is derived 

from the "finely granular acidophile" ( the neutrophile), and 
the latter is itself traced back to the lymphocyte. ''The transi­
tion-iorms between the finely granular and the coarsely gran­
ular acidophile cells are seen much more frequently in the 
bone-marrow than in the blood," says this investigator, "and 
it seems certain that both írom this source and from roitotic 
division the main source of the eosinophile cells is in the bone­
marrow." That there is ample margin for my view that mitosis 
may occur in the liver is also suggested by the following addi­
tional lines: "They must arise elsewhere, however, in abun­
danc.e,13 for Schaffer74 and Pª have shown that they are present. 
in the thymus and in lymphatic glanc1s before either bone or 
bone-marrow is properly formed at all, and Engel7° 11as seen 
them in the chick's blood on the fi.fth day of incubation. In 
the transition-forms (see Figs. 2, 8, 11) there is little in the 
general shape of the cell and nucleus to distinguish them from 
the precec1ing stage." All the evidence tends to show, there­
fore, that the process of mitosis, through which eosinophile leuco­
cytes are fornied f rom neutrophile leucocytes, is carried on in the 
capillaries of the hepati~ lobules, though it can also occur else-

where in the organism. 
I ha,;e referred to the direct path wbich leucocytes can 

fo1low from the liver to the heart and thence to the lungs. If 
eosinophiles are formed in the liver, therefore, the lungs should 
show indications of the presence of these leucocytes. Proof that 
such is actually the case is obtainable with tbe aid of pathol-

1• The !talles are my own. 
1, Scha!fer: Centra lb!. für die med. Wissen., 1891. 
1• Gulland: Journal of Patb. and Bacteriol., 1894. 
,e Engel: Archiv C. mikr. Anat., vol. !xi", 1894. 
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ogy_: i.e., the significant fact that . , 
eosmophile cells are to be f d . m se, eral pulmonar y diseases 
for instance has not l foun m the sputum. Teichmüller 11 

' on Y ound this t b th . ' 
nary tuberculosis but co ·a o e e case m pulmo-' ns1 ers an in f able from the standpo· t f ~rease o these cells favor-

m o prognosis r th 
non-ulcerative process is r . . n as ma, though a 
in abundance in the sput p esendt, eosmophiles are to be found 

um, an Gollasch1s st t th 
connected with the f t· ª es at thev are orma ion of th Ch " 
Lenhartz79 states that "'t . . e arcot-Leyden crystals. 
of cells desrg· nated as 'il isl not !~probable that the majority 

f 
a veo ar ep1thel' , . 

orms of leucocytes Th ia are vanously altered 
fi · e protoplasm very f 1 
ne or coarsely granula. f tt . requent y shows 

terized by the strongl 1 ¡ª y. me~amorphos1s, which is charac-
. Y re ractive index " 

The megularity of the · 
they form fibrin as descrif;n~lesR and_ the manner in which 
color of the gran'ules are rec:ne/ anv1er, an~ the peculiar 
of the Charcot-Le ,a by tbe followmg description 

) en crystals by Lenh t " 
Leyden crystals are delicate h ar z: The Charcot-

h 
· h , very s arply · t d w ic occur in very · bl . pom e octahedra vana e s1ze Tbe ' 

water-clear, transparent t· . ~ present a sometimes 

Rh
. . , sorne 1mes a shghtl 11 . me-wme color. th . Y ye ow1sh-green 

1 
. ' ey occur either is I ted . ' 

ect1ons which here and th . o a or m dense col-
uniform rows following th ere are Jumbled together, or in 

1 
' e mucous shred " 'fh 

a so says: ''The cr,·<:tals fi s. e same-author 

F 
. "~ . were rst fo d . l 

nedreich in croupous bronchitis un m t 1e sputum by 
has drawn attention to tl . f . On the other hand, Leyden 1e1r requent . 
expectoration." occurrence m astbmatic 

The association with variou 
suggests that their pres . s pulmonary diseases obviously ·a ence Is patholo"'· 1 1 
SI er their presence in tl 1 i:,1ca ' w rnreas we con-
• . 1e ung as normal d tl · • . 
m theH recognizable f ' an 1eir elimination orm as an a · 
state. That such is the . ccompanunent of the morbid 

b 
case 1s shown b th f 

Y Lenhartz that. "Th 
1 

Y e act emphasized 

f 
· e onger the astl t· · . 

:ºm paroxysms,-that is the . . 1ma ic subJect is free 
bon of the crystals -the' m01de hme allowed for the forma-

. , more ensely th · ¡ 
with these crystals." e spua 8 are studded 

" Teichmüller: Lenhartz's " by H. T. Brooks 1902 Manual of Clinlcal M 
18 

Gollasch · F ' · lcroscopy," translatlon 

'º Lenhartz: .t:Ct.s~~r,itte der Med., vol. 1889. 
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t . opinion that the lungs 
While all these facts sus am my . them of eosinopbile 

• d f the presence m 
show ample ev1 ence o l tb . i·dentity as offsprings of 

f tb · granu es eir 
cells and o eir 'a t ble here as elsewbere, . h ld be emons ra , 
tbe neutroplnles s ou . I deed their identity as 

h · h mical propert1es. n , 
through t eir e e . te does not disappear 

11 f neutroph1le leucocy s 
daughter-ce s o ·¿ d alkalies can disso1ve them, 

. b 1 for both ac1 s an . bil even m t e ungs, t hile and eosmop e 
while the test comm?~ to_ botl~o::iu ::p also applicable bere. 
granules, i.e., insolub1hty m ~ 'rt·on by savinO' in refer-

fi tbis asse 1 • º' Lenbartz not only con rms d'l dissolved in warm 
ence to the crystals: ''They are :ea ¡

1 izesº in aicohol"; but 
• .J~ d 1kalies but are inso u 

water, ac1=, an ª ' ·¿ as confirmation of my 
l ·t to me can cons1 er, h th 

we a so, i seems . ' . f the ranules from whic e 
interpretation of the id~nbty O t thg t. "fixation of the air• 

d · ed bis statemen a · 
crystals were env ' . b olute alcohol and subse· 

f for one hour m a s • dried prepara 10n . , . _ ethylene-blue solubon 
quent etaining with Chenzmsky s eosin m 

also gives very good results." b · · of the eosino-
f th onfirm t e ongm 

All these facts ur e~ e f t1 . s no other path that 
f the hver or iere 1 

phile leucocytes rom ' 1 They a1so seem to me 
b ht them to the ungs. . 

would have roug . · ~l • by mitosis in the liver, • a· t th t af ter their formu,,ion l to m 1ca e a , . d t tl pulmonary lobu es. 
eosinophile leucocytes are carrte o i~ the attention of pathol­

This question has already engage d Cohnheim. Lenhartz'~ 
l d. y rchow W agner an 

ogists, inc u i~g 1. 'bv m ~wn investigations, however. 
view is fully susta1Ded •. yb bl that the majority of the 

h . "It is not 1mpro ª e 1t a when e says. ' . e ithelia' are variously a ere 
cells designated as alveola1 i lasm very frequently shows 
forros of leucocytes. The pro op t hosis and is charac· 

fine or coarsely granular fatty. me _amdort Ag' ain while Len· 
t l refractive in ex. ' f 

terized by the s r?ng Y . that the positive identification ° 
hartz ~xpresses bis behef 1 d'ffi.cult" he states that 

• h 1· " · "extreme y 1 , the "alveolar ep1t e ia is . l or round polygonal 
d th eby "the large ova 1 he understan s er hite blood-corpusc e, 

cells three to six times as large as ta w Tbe usually large 
' . 1 t every spu um. 

which are. found m a mos r and contains one or several 
cell-body is coarsely granula , ·a t·t of epithelium of the 

. l l'k nuclei " The true 1 en i .Y ves1c e- 1 e · 
D Lenhartz's. ao These !talles are r. 
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alveoli and, therefore, of the lobule of which tbey forro part 
now seems clear, if interpreted in the light of the data I have 
submitted: The cells to which Lenhartz refers, i.e., the lobular 
epithelial cells, are aggregates of the polynuclear neutrophiles 
and of the daughter-cells of the latter, the eosinophiles. 

We have seen that the neutrophiles start from the intes­
tinal canal; that M:acallum and L. F. Barker found leucocytes 
gorged with iron in this region, and, finally, that some bilirubin 
at least is recovered from the intestine-obviously, now, by leu­
cocytes. We have traced the latter from the intestinal canal, 
through the portal system, liver, hepatic veins, heart, thence 
to the alveoli. After giving the formula of hremoglóbin, Foster 
writes: "lt will tbus be seen that hremoglobin contains, in 
addition to the other elements usually present in proteid 
substances, a certain amount of iron, that is to say, the 
element iron is a distinct part of the hremoglobin molecule, a 
fact which of itself renders hremoglobin remarkable among thc 
chemical substances present in the animal body." Kanthack 
and Hardy noted, as previously Etated, that "in fluid prepara­
tions the granules have a brilliant, greenish luster''-a charac­
teristic of fine hremoglobin crystals. Hremoglobin is readily 
soluble in blood-serum, as are the granules, we have seen. 
Ether coagulates hremoglobin; it caused, in Milroy and Mal­
colm's experiments,81 the granules to lose a part of their re­
fractive power, even when boiling ether was used. The proteid 
constituents of the granules of the neutrophiles, myosinogen 
and fibrinogen, belong to the globulin group. 

This recalls my statement in the first edition of this work 
(p. 441), in respect to the manner in which the heart-muscle 
was nourished : "Paradoxical as the statement may seem, I 
was led to conclude that the minute granules referred to on, page 
433"- a general outline of tbe prevailing views concerning the 
histology of the myocardium, in which the minute pigment­
granules, easily seen therein microscopically, are mentioned­
"were actually supplied to the heart through the intermediary 
of leucocytes. These cells were found to migrate from the liver 
( also through the hepatic veins) to the inferior vena cava, where 

81 !llilroy and Malcolm: Loe. cit., p. 112. 


