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ments. A strong lieht is exsentinl for the examination, The endotheliohd momo-
evtes ave speeially studied. When the filamentous forms are not very istinet
Hiey ave traceable by searching first for their nodal points, )

Faorms Noted —Cocenid and bacillary (batonnet] fornes are well ko 1o

e 3 lear i - r i
weenr in the monouuelear leneneytes of novinal Blosd and of exudates.  They

sFrom the Denartment of Surgery, MeGll Unlverslty.
Teceived far publleathon, Apgit 26, 1335,

Under & grant for capegr Testareh contoibuted by am anenyisees derer

o017



Hab TUE JOURNAL OF LABURATOIY AND CLINICAL MEDICINE

vary in size from the ordinary azoure granule to the granules and rods known
as chondviomes and mitochondria found in varvious tissue eclls, It is not these
that form the subject of this communication, but linear forms; namely, (a) i
regulavly wavy or filamentous lines which may ossume a definite spivillar form.
These correspond to the ehondrioeontes ot evtology (Fig. 1), (b) Curved or
angular lines marked by nodal thickenings. Some of these are definitely flexed
at the nodal thickenings and may be called *“geniculate bodies.”  (e) Brancling
lines or “myeelioid”’ bodies. There is sometimes a round thickening at one end
as shown in Cell 6 of the ficuve,  (d) Other forms inelude (1) “beaded”” forms,
which appenr as rows of fine dots lying in a linear vacuole, These correspond to
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Wig. L--Nlnge cclls are shaws, ooely frony a differcat case of mulignant diacase Eipht
show cytopinsmic strecturcs, and one shows on Intrapueleor body, ﬁlimllﬂ.ﬂﬂ"“-ﬂ!ﬂ;"ﬂf;
lerger than that apparent with the ordinary off tmmerslon Tens and medivm high coular,
1 and 2 are hyoling leucaeytes, Tha rest are monocytcs. Gogen! foras? Cells 1, 2 3}
7 show The grdinary fine nzurg Q'T-'l.ﬁ\llllt. Cell 1 also shows shngle el 3 5. am
a diplofd Dady in 2 vacwale, Undwlone and apiral forpis ave shown In eells v ol B Afpees
Neded or beaded fiies in colis I, 3, 4, and 3. Spirifar forpe with globular ead in il
Hioid fort In cell 6. Protozow forut in cell 5. Cell 7 was considered posaibly & sarcama CE5

chondriomites of zeneral eyvtology, (2) inteanuclear bodies in wmmlilﬁ showing
a very fine granulation (Cell 8§ of fizure), (3) larger bodies peeasipnally oceur
whieh might casily be mistaken for protozou.

Possible Errors of Interprefotion.—3Spival bodies may be !i]l.‘]lll!ah.'lj b_]r: edges
of cell substanee wrinkled by spreading the film, so that an aptical effsj-n:l.rlls 1;;'0-
duced. Nadal points may be passed by as being simply azure gl'ﬂﬂ-"l‘:;lr;mpi;
ments being overlooked. Azure granules may appesr to be eonnee
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A rewards the fiest colum, @iees i the alimentare tract inelude all tumors
primary in the stumiawh ur ouward, That is, nl epithelinms, The teem “epithe-
lioma " wovers ises which were esternal or hu
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L surprising that these should vield negative

The eoses deseribed as o defipitely nonmalignant”™ ] indo feur groups
{1y definitely heulthy peisons, (2} atudents who were apparently i gowd health
(33 patients admitted to hospital without organic disense as far as lnoew
{hernin, frieture, pemorrhoids), (4) various medienl and surgieal enses con)
sidered to be certainly nonmalizuant, Gome of these gave positive vesulls, ©
these, details were availahle in six, two heing euses of suppuvation, one of tubaey
culosis with pyepneamotherax, one of simple goiter, onc of Todskin®s diseas
and one 2 chronie mastitis (therefore possibly precanecrous).

A considerahle number of “‘suspeet™ eases could not be ingluded in
tahle, as it waos felt that pathologie canfirmution was desivable before the e
was eligible, eonsidering how effeetively other diseases sometimes m
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Patients wnder Rodivm Lrealiment~A definite fall in the proportion of
patients who show these bodies is notived, and in the others a longer searell was
required before they conld be discovered.

No note is here made of the velation between positive findings and stape of
discase, It has been found that even histologieally, early eascs may show the in-
elusions, But some of the “negative”’ results were furnished by efindeally early
cases.

FRIETH R

Filamentous and other cytoplasmic structures are considered by cytologists
to be integral components of any eell.  But they are not speecially referved to in
texthooks on hematology as being discernible in ordinavy blood films, The exaet
eounterparts of those under diseassion ave, however, fizured in, for instanee,
E. B. Wilsen’s classical wovk on The Cell. Similar bodies are described and
discussed in the literature on vivus diseases, and the question as to their naturs
and significance may be diseussed on the same lines,

A, They may be intrinsic in the coll: (i) normal produets of eell metabolism,
or of grawth, or of cell division. Here belong mitochondrin, filamentous chondvi-
oeoutes, beaded ehondriosomes, lepidosomes, melachromatie, seeretory, or other
granules, Golgl apparatus;® (i) nuelear in oviging chromidia, spirem threads,
chromosomes ; (iii) degenerative produets,

One has to decide between (i), (ii), and (iii) before deciding that a given
cell veally eontaivs the partieular Lodies in question, Granules are not noted.
Hence, the diffiealty of deciding whether a granule is a degenerative produet or
a secretory product is evaded. The position of jilamnentows witochondrin in the
eell economy is alse not agreed upon by cxrtologists, For the present purposs
it is, however, convenient to refer to these bodies as mitochondrial, though they
do not give the classical staining reactions.

Definite mitochondria can be seen quite frerluem]y in neuatrophile leucoeytes,
especially in pyogenic infections, ns well as in malignant discase, presumably
owing to the depletion of the grauules, which renders them visible. But !h“
similar bodies in the monoceytes do not give the same staining reuefion with
Leishman stain,

They may be elassified as chondricsomes in that the latter ave regarded g
phiospholipoid in nature® (pp. 47 and 223), and Giemsa will stain sueh material
the same way as it does these bodies, .

%, Nuyclear grigin: Chromidial extrusions arve commonly seen n c:'mnlia!mg
blood eells, and they have been noted espeeially in eases of malignant dlsf-'_fls'i-
They ave alse mumerous in health under o purin rich diet.® But these extrusions
never attain the length of the bodies in question; they are of d""‘m“_mk or
spiculated form. Perhaps the oceurrence of long ex-nuelear lints likewise de-
notes inereased nuelear aetivity, material passing out into the eytoplasm.

The noded lines may he of nuclear origin also, if one regards the m-t:glﬂﬂﬂt-
as permeated by canalieuli down which granules of nuclear matter proce ; ‘;‘““
ward into the eiveumeellular flnid, The internodal lines would then be ]:: .:! i
as optieal effects produced by the camaliculi, The myeelioid forms Mgt
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New the flora of these infectod tamors s moltiple, They, therefore, miy
provide both types, those taken up by the neatrophiles, and these by tie ms
phages, with the corvesponding dillerence in staining effeet.  (3) Histolomie
study shows that there is at least every opportusity for buth orders of eells
fimvariahly present i and among the tumoe eells) to take up these orsmisms
andd return 1o the blowl, Pragments of myeeliom, amd noded or ':.l:;icu!.':iq
bodies have been identified in specimens From eases in which the blood has shown

ke

the inclusions,

AL"&JML'—_U) even though ingested by monaceytes, even the hisher haeteyia
should be stainable with speeial bacterial stains, yet they ave not. {2) There
must he enormous nambers of these organisms cireulating in the cancer ease
seeing that some are present in every eubie millimeter. o

Re i (Ave they specific?)  {a) In etiologie relationship? Tn favor: (1}
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Patients wnder Budim Trewtinent —A definite Lall in the propertion of
patients who show these bodios i noticed, swd iy the uthers o longer seazel was
required hefore they eould b diseovered,

No note i here made of the relation between positive findings and shirgo of
disease. Tt has been Found that even histologieally, early eases may show the in.
elasions.  Bul some of the “negative’? results worg Turnished hy elinieally carly
vises,

MSCUSsioN

Filsmentous and other extoplasmie struetures are considered by evtologists
to be integen| cumponents of any cell. But they ave not specially reforred to in
texthooks on hematology g being diseernible in ordinary blood films, The exael
counterparts of those under diseussion are, however, fisured in, for instanee,
E. B. Wilsun's elassival worle an The Cell.  Similar bodies aye doseribed and
diseussed in the literature on vieus diseases, and the question as to their nature
and significanee may he diseussed on the same lines,

A They may be intvinsic in the eell: (i) normal produets of eell metabalism,
or of zrowth, or of eell division, Fere belong mitochondria, filamentous ehoudei-
ocontes, beaded chondrissomes, lepidusomaes, metachromatic, seevetory, o other
aranules, Golgi apparatus:® (i} nueloar in wriging elromidia, spirem threads,
chromosomes; (Hi} degenerative produets,

One has to decide between (i), (i), and (iii) Lefore deciding that a given
eell really containg the particular bodies in question, Grawles are not noted.
Henge, the difffenlty of deeiding whether » granule is a degenerative produet o
i seeretory produet is evided, The position of JHamentons mitochondrie in the
eell economy is alsp not agreed npon by extologists, For the present purpose,
I is, however, convenient tg refer to these bodies ps mitoehondrial, thongh they
do not give the slassieal staining venetions,

Definite mitoehondria ean be seen quite {requently in neutrophile lencoeytes,
eapeeially in pyogenic infections, ns well as in malignant disease, prosumably
owing to the depletion of the granules, which renders them visible, But fﬁi!
similar bodies in {lo mongeytes do not give the same staining reaction with
Leishman stain,

They may be lassified as chandviosomes in that the lutter are vegarded a3
bhospholipoid in natgyes (pp- 4T and 233), and Giemsa will stain steh material
the same way as it does these bodies, -

. Nuclear origin: Chromidial extrusions ave eommonly seen in eireulating
blood eells, and they have heen noled espeeially in coses of maliznant disease.
They ave also numerons in liealth under a puvin rich diet.? But these extl‘_ﬂslm“?
never attain the length of the bodies in question; they are .OE di'lmmat.u:l: i|31
spienlated form. Pevhaps the veenrrence of long ex-nuelear lines lkewise de-
notes ineressed nueleny aetivity, material passing out into the eytoplasm.

The noded Tines may be of nuelear ovigin also, if one rezurds the c:-'m]ﬂ"ﬂ;‘
as permeated by canalienli down which granules of nuclear matter I#J'D'CC‘.'-'{:_I?;H'
ward into the eirewmeellular fluid. The internadal Tines would then be e
as optieal effects produced by the cavalieuli, The mycelioid forms mig
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pxpluined i Ak manmer e excennelent material ranning inte the eannlie-
wlar network withew! seprspating inte draplets of wranmlys,

Guelr an explination weontled nstify aking fhe presency of these bodies in
qeneral as un fuedvr of o plastic aetivity, and phis would he in Larmony with
the generally fapared view as Lo the natiare of it disvise.

Thie noded Hnes Dear @ pesemblanee to Tiin threads, Bt Uhis is likely to T
aeeitlental, for there Bs na Tlsnit why 1hey Apuld enter the extoplisin €0 HSEG,
especiatly considering that cirenlating Jeneiwesles do not undern mitosis, Por-
tioms of ehiramatin have, there fore, no uppnru:uh y 1o hevomt detaehel or o Tail
1o reenter danghter puelei. T any vvent irul pematusylin has nob shown their
presenee.

B. They may be extrinmse o e eoll. (1) Monsperilic W malignint disease:
(a) artefacts, such as contamination swith exlraneus abjeets, pﬁl!'l‘LIlmip'lruL‘hclES,
phsieal staining effects: {(h} phaguc-_v.-1usw'l. orzanisms. {ii) Spevific to the dis-
ease () in etivlogic relationship. (b)) not st
Te (i) (b}, In favor: (1} The gigininy reaction. On the oue hand, ardi-
niry pathosenie haeteria do not siain red with Leishman stain, whether froe ov
within nemtrophile leaeoeyies. Ou the other, experiments made by me have
shown that protezos and mycoMyeeles fram inseet intesting stain the same color
35 to these mitoehondrial hodies after plm_r_:uc::tmiie: by human leneoeytes, vsing
opsenie technic. Tn the ease of the lencorytes in malignant disease hoth net-
klrnph‘l.!es. and menoeytes may show {le hodies, yet those in the nentrophiles stain
Tike ordinary bacteria, whereus the others take on the red eolor. Tt s, therefore,
icasible that one is dealing with phagoeytosis 0 cach ease, but the type of
sLganism is different or its reaction in the cell is diffevent. {2y Carcinomaious
tissue frequently contains hacteria, Ulegrated tumors are necessarily infected.
But even other tumors prove 1o contain various grganisms. It would appear
that neoplastic {issue attracts various orzanisms which may be cirenlating (us
they do cven in health), so that they gradually pecamutate in the tissue® A
mtm'l?er of recent publications diseoss the haeterial content of tamors and sug-
aest it as o eause of ineressed virulenee of the neoplasm, especially in the eer\-?:{
st T Tn fact, bacteria might even he pecessary to the arowth of the neoplasm
so that the therapeutie attack chould eommenee upoL them. '
pm;:lclcwh;i\: 1?:;:; i:;.i;.::;e ;n’iﬁelqn%l :Lu:n:rrs is mff.fplln. "}'1:;:-‘. therefore, Way
s itk the v a ;In up ! v the nea_;!mp .1 e-. ane ose hy ﬂwﬁ MALTD-
Sty ; o 'i:'"_“ff““ ing difference 10 staining effect.  (3) Histologie
[in\-aﬂamy. . ;;mtu::: lEdat Jenst every opporiunity iot: hoth ovders of eells
and return to the h‘m:{;ll I';"Pm?g thcltumur eel!_s] & !:1{1;& A e
odies have heen ideatified in e e b Sprses
il peeimens from cases in WiNE the blood has shown
i S e
A e nulmh:rﬂm;l bacterial slains, -ch:t th(.’}' are not. (2} There
secing that some are T'ﬂ!wu-ntui L _ﬂl'ﬂﬂfusmi; n.zll'culatmg in the cancer case,
5 n every cubie millimeter.

Re il {Are they sperifiel) {a) Tn etiologie relati

tes, even the higher Tacteria

anship? In favor: (1)
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They are found in the tumor cells also; (2) some awthovities on vivus disesses
inelive to the idea that the inelusions in those disenses ave specifie; (3) absence
of ordinary staining reaction for kuown bacteria (at one time the mycelinm of
actinemyeosis eould not be demonstrated in the tisswe-lesion); (1) the nodes in
the genieulate bodies may be similar in funetion to the arthrospoves of strep-
1peoeel, ete, or of streplothrix,

Against: (1) The evidence that they may be simply phagoeyted organisms
whieh certainly do not eause cancer; (2) tumor eells ave able to phazocyte such
organisms (but the presence of sueh bodies is taken as itself evidence that
tumor cells cun ingest ovmanisms); (3) most workers do not regard inelusion
bodies in virus diseases as enusal (on the other hand, this is merely an expression
of opinion, either way); (4) ther have not the individuality, eg, of malarial
plasmodia,

(b} Nof in etiologie relationship? "That is, are these bodies not the actual
virus, but veetors of vivus? In faver: (1) There is nothing intrinsieally impos-
sible in ex-nuelear material being a bearer of ferment or zymogen, sceing that
intracellnlar forments must inlere in some conerete cell constibuent anyway.
Therefore, such material can equally harbor a virus, (2) There is the analogy
of the chromosomes, whieh bear highly eomplex potentialities,

Whatever be the origin and nature of these bodies, there remains one prac-
tieal faet, namely, that the subject of malignant discase hos his blood *'loaded”
with the material in question, even at an carly stage in the ease, Thervefore, if
the answer to question B ii {a) is positive, it would mean that the monoeyles
carry virus about fhe body, and that metastases might arise even if tumor eells
did not hecome detached. The whole body would he diseased almost from the
outset, and it would not be p matter simply of an initial loeal lesion, But if
the answer ta question A ii be positive, the findings in the blood films would be
interpreted in the sense of a nonspecifie chromoplastie netivity, and one would
understand why such eonditions as extensive abscess formation sometimes also
[uenish similar bodies in the blood eells. )

On that last view, the findings may simply refteet the outpouring of cytolosie
and eytotaxic produets by the neoplasm itself, an event which need not be con-
tinuous, and need not oceur in all stages. The new tissue may be Helosed” DY
fibrasis, or ““open’’ (only a lympheeyte barrier). In the former case ﬂ‘_e moud-
nuelear lencoeytes reveal nothing, whilst in the other case they contain these
bodies, It has been found in the eourse of this study that the blood Js actuatiy
not always equally vich in the mitochendrial bodies even at ail times In the day-
The nneleo-irritative produets seem, therefore, to vary in amount, apark fm_m
the defensive tissue reaction. Porhaps this defensive reaction explains the dis
appearanee of the inelustons after suecessful radium therapy.

It may be noted that in a few cases the benign or mali
palpable tumor eould be decided eorrectly by menus of this sear
clusions,

gnant nature of
eh for eell in-

SUALMARY )

A deseription is given of eertain filamentous, spirillar, and genieulate stl'l";'-‘f

tures seen in {espesially) the monoeytes in a high percentage af.cuses of malig-
nant disease, and in very few cases whieh were elinieally nonmalignant.



WL, LT AL CTOXEMIAS OF PRLGNANCY in

They ave demuonstrable only with Ciiemsn staining or Dy Fetshoman s stnin,
They may dizappenr fram The blond alfter suecessiul modivm therpy.
Their possible nature 35 diseised,

During il pust senr, Nleead facilities for lirin
Earmizbed by De EoW, Arehi , Dirvetor of the Department of 3
wersity, g tlat oaterial becsone sevessible foont the Hoyal ¥ i 1l
General Hospitad, and other hespitals i Mootresl.  Thanktnl acknowh
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THE TOXEMIAS OF PREGNANUY®

1I. Trs NiTRoGEN METABOLISME

ALLAY Wister Rows, PiD., Mawy A, Modaxwvs, AL, asv Gewrrope A,
Buey, AB., Bostos, Mass,

N A previous C_!um]'iILI.Jli(!ﬂﬁLmt the senior author bas discussed somea evidences
of the hepatie factor in the group of widely diverse conditions generally
called the “toxemias of pregnay

ey’ These evidences were among the results
of a_n_elaborm.e chemical and laboratory study of fifty pl'eglmﬂtq
exhibited some one of these toxie eonditions,
The basis of selection, the method
of study, and the general compasiri
of the group have already been conglderad in the paper noted ahove, ! e

bnml'ia{ta :]:-;wed from the study of seventy-seven women studied repeateql
i n:uu:u:E e.nt & normal pregnaney and for  number of weeks thercafter};
served as a eontrol; these will be drawn upon, as needed, for the Prl‘—‘:eu’t

women who

discussion,

This present paper is concerned wi i
) ; 5 with ] i i
ehiely in the levels of bood and urine nitm];el:}immm PRI R TeRa
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