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A SUULY (1" Tax LEUCCCYRIC PICTULE I BRUCALLCSIS

The cia mostic tests so far erplor-ed withovt ti:e vse ol corrobora=-

tive laboratory fincdin-s frequentl: ere of lirited value in tre dcectection

of active trucellesis. Decause of this fact it Lias hesn advisable to

.

investirate certain elnorrelities vliich eccompans krocelleosis as 1
by leboratorr tests. It is hoped thwrebry to zrovide ecditionel wseful

this ~isease

(4]

ciarnestic criteris in tre datection of

L
An opporturitr presented itself recently to stud:r certein aspects

of tic tleoed nicture in seve .t -six ecute tirucellosis ceses Irom which

e

srucella relitensis was recovered, These sotionts were located on

———— e e e - -~ e

the island of I'alta., Tie blecod exerinnations were reade from tvwo ©o
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T'our vieels after tl¢

12

maasurements anu leucocyte differentiels were macde from cover slip
snears stained with Hastin-s' stuin.

Stucdies have Tteen rade of the blood picture in brucellosis, but
~enierall:s these studies were not rade on a ~roun of patients from vhom

Erucella or-anisms had been isolsted,

——

Red Elqu Collg

There have been manyv rerorts in the litersture that brucellosis
is accompanied by a secondarr (1), (2), (3), (L) fror a sli~ht %o
modarate enenia (5). 3Srucellesis accempanied by an imperfect
conrulation tire and clot retrection time has been reported by Calder
(%) end essociates. iLracize and farver (la) find thet jaundice nar

accompany brucellcsis coused by enlarced l:1mph modes which ocelude

the cormron duct.



Tatle I represznts the findinrs from 52 ceses. Tlese coses
revealec that there is & maried veriation from the normel in the
size of the red blecod cells of the brucellosis natient. Calder
(5) has reported frequent instences of racroc:tic, hrperchronic
snemia vhiile Lishomne end Janbon (7) consider & constant
enc extrerelr rzrlied anermda en huvitual s:miptom in certain clessic
ceseriptions of the discase. UDUscrease ia heriorlobin anc red cells
are otscrved in mali-nent, rrolemced end tenacious forns of widulen
fever and in forrs rrocducin: herorrha;e but in the usual cuses the
rumber of red cells rerain at about l;,000,0C0 per cubic millireter.
Eerd» (L) end essocietes revort thot a secondary anemia usuallw
occurred with the hero-lolin anc red nlood cells both reduced,
the amounts of decresrse denencdine directlr on tie severitr ano
curaticn oi the disesse. In the prescent investirotion 1t wes
reveeled in the first thirtv-two ceses studied, tuat 35 ner cent
of tie ratients had an increcsed number of red ceclls wnich vere
sraller thean normel ard in 19 nzr cont there wes o tendency of the

cells to be lerrser tien normel, Tre averace red blced cell rmeaosure-

revh forrula vwes of a 37: 56:85 retio instead of the 33: 3L:323 ratio

(0]

). The red blood cells of some patients varied in size from three

4

Id
\
to ten microns, althovrh the normal veriation is from six to ten
b

microns. Tris variation in size is nrobacvly effected b an asccemnan: -

ings s»lenic ena liver vetholo-:r,

ihite Plood Cells

—— e e e

There are sceattered renorts in the literature to the effect that
brucellosis is cheoreacterized by a leucopenie vith a relative lymplo-

ctosis (1}, (2), or = ronocrtosis (3), (li). The determinations of



the total leucocite counts are for the most wart in accord with thnose

of srevious autnors. The white blood cell count on the averase is

lower than normal with a reletive and ebecolute monce-tosis. (lables

I, II, III erc¢ Chart I). 1In a leucopenia %he l:mivhoc:ttosis at tires

is only relative viiich 1s maae apparent by the reauction of rronuloci-tes,
(See Case lo., 57, iable Il). T erc is a cuantitetive increase in the
non-filemented neutronniles. Unfortunately rmany of the non-filemented

1"

as well as tle filamented polvworphonuclear neutrophiles contein "toxic"

sranules, thet is, there is a basophnilic ~ranulation of the neutrophiles.
The theory of tlic leucoctic resvonse in brucellosis is well demonstreted
and exploined by lluden (2). Our case Lo. 23 excmplifies his theory.

ite leucopenia is undountedly cue to selective toxic effects of the

Erucella nelitensis or anism which prevents normel cell maturation in

the bone rmarrcy of itlie neulrephiles. Such cells zg releansed show
evidence cf daraace b the presence of hrsophilic sranuletion in the
crtoplasr, faden (G) believes tiat tiese neutrophiles containins "toxic

craonules are of little valve in their normel function of defense., vi-
donce of btene rarrow ectivit:r in brucellosis patients is demonstrated
b a normal nuwnber ol thromboc;tes in these cases. Tie grorpt rnoly-
rorphonuclear resuonse to #rucellin (fhe curative arent) seen in these
ratients also indicaetes thst the bore marrow is active. Tor several
hours efter tlhe injection of rLrucellin there is an elevetion of the
leucoc-te count cue to t:.e increase of the nonfilemented end filemented
neutrophiles. Iurinz the course of treatment varrin: ue -rees of leuco-
penla may occur. The blood picture does nct return to normel until

racovery has taken place.
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Corparison of Leucoe:
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The results of the auvthor's investi~ntion of tliie eosinophile a:nd
basophile velves are in sccord with those of Hardr (&) in lot the:

did not show ernyr essential cuence from the normal, Islaridce (10)

gad his sociates heve described snd illustrated the t e of hacc-
nhile obserwved in thi»se coses. This cell is larr-er, ang tre

~ranules are more nurercvs thon those of the cordinery besonhile.
Since there seen to be varvin~ opinions recardin-
effinities ci the prol:mamhoc:te anc rature l-mnheete crtoplasm (6),

1

(117, (12) it ras hreea found edvisable to relr on the ruclear struclure

for the »roese of deterninin~ the are of l:mproc:tes. IF there was

evidence cf nuclecoli, and the cell was lorcer then normal wilh an

ghundance ol crionlssm tut not too basopnilic, the cell was clascified

1 1

&5 a norral lar-e rhocvte, It was found, asccordin: to the cata in

Crart I, trel tle —remtest increase tohth quentitativel:r ana oualitativelr
toolr plrce in the case of these cells. An actual oualitative decreese
from the norrmal was fourc in the case of the small 1:=mhoc:tes.

Arout 10 ner cent of the patients studied revealed the nresence of
vlasma cells. Since thie nresence of there cells usvelly indicates a
Gisturbance of 1-mph ~lands, their e ncorence wrovides further evidence
of the l:mphoec-toenic effect of‘:gxs:}7a infection,

Clirieciens arc herabolo~ists are quite well axreed in consiuerinr
a2 presoncerance ol lmphocites in trucellesis, mans ol which cre forms
rot comonly secn in the Llood of normel inciwvicduals (1), (5). Cue

interestin~ point encountered in tlis investiration which has not bheen

ure, is tuat nanyr of Lhe ralture s all l:anpho-

CF

roted bvefore in the literes

D

c:tes are much larcer than nermsl. This cell i iriler to a tipe of

4]
(%]



ini ¢chiens rovennclecsis 1l mpliocrte, v somc.oaull.ore tiose fave

" otlelorie limophocrtes™, and oillers bave nemed thenm

"lar~e rotore 1'm hoertes",  Tlese c21l

%)
»
Y
B
Q
&)
F.J
—
o
9]
.
5

crence
cf sell lIimnrocries, tie rrbtic ol Lhe nucleus to crrtoniasn veins

siriler © ci’ 2 uerwnl ciall l-oathioe:te.  Cecasionell:r th

nuclevs o aared to he ol @orore ncnoonous siructurs hen cordineril:s
secn in meiure l-moliceytes buil Liere was ro evidence of nuclecli,

riese lors-c molure are 2lout 12 Lo 1l microns in diamater,

Ihe norral small l-7rphoce: tes usually weasure from © to 1C microns in

-
ciareter. Az rinrir as 5 to 0 per cent oi tle Limphoertes acsneared

as tLils trre of cell in atout 3C per cent of Lie ctionts
stuilied,

Lie infsetious nencnucleosis

cG nuelens virs
classified oz en infections mononucleesis t:pe of cell, Tie tahtuleied
date in Takle I show an evern-e of 1,15 l-mnhoertes with indented
wrelei widch corresond fo e infeetions rononrcleosis cells (I..)
of Tehle I1, L:mhoeriecs veore obzerved shovin: concensation of
ctremetion in tie nucleus. Tris trme of cell rade up shout LT per
cent ol tie cirevlatin- infectiors ronorvcleosis cells. A ~ood
illustraiion ob uie latier cell has been demonstirated h:r Yelarid-e

’ - 3 '
{(1G) anc associutes.

Cs-o0d (15) cherecterizes iniectious moronucleosis b the

sraeseace of liominlicertes ith nuelecer Iennstirallion. Accordi

o)

Tarle II fenessiratleon in cilermrise noraal 1Iomnhocertes vere obsorved,



Tie si-nificance cof Tia ywueleor fenestreted lymphocites is et
to ke cdetermired,

) b osvnervital ctainin-~ hes found, in coses of
trucellosis, awn increase in cne type cf rmonocyrte which is
similar rorpholorically to the trne of monocrries assoclated
vith varicus forms ¢f hepatic involvement (11). These arpaar
to be sirilar to the at:rpical monocrtes found in ceterrhsl
daundice. (1,). In discase associated with liver patholo~yv,

"o cell av

0]

Isaacs (15) has Jescribed razing 15 by 13 microns, wiih
en oval rucleus, ratrer dense chroratia (limphod in charscter),
foamy hlue-stainin~ citoplesm (monoc:itoid), but with ebsence of

the minute, red steinin~ -renules of the monocyte., There is no
perinuclear clear zome, es5 in the lymphocite. Occasional inclusion

" The

Fe

csranules are found in the c:toplasm., Tihe mar-in is wavy,
"liver desa~e coll" rore recently nermad "liver endothial cell” of
Iszacs vas presert censistently in nearly all ol the cases of

brucellecsis examined,

Anoilier inberestins point thet has been noted and previcusly

¢iscussed in %Hhis paper is thet in Lrucells melitensis infection
tlere is a mariked btesophilia of the ~renules of the neuvtronhiles.

In this couniry brucellosis patients havins the relitsusis tvpe of

4

Y hY

irfection rave be.n encountered wihicse neviropniles did not nessess
the besonhilic rremvlation. These rrenules sre similar in size %o

the Frueella tacteria ond stain similarly. It is su--ested that a

N

contrel plein srear olwers be rade without the bhacteria when a

vherocrtosis test is perferreds A toluidin bhlue stiairir~ techninue

.

*
&

e
w

tesn merfecied hr- llvdcleson for tie shainin ' of whaocribosis smears



LILOTBSICH
There ~mgs ~reat ¢ifficvlty» in classifr-in- the chvormel cells

Teceuse b tle faet thoh ©ll -redations from the small norral 1l:rihe-
cvte To Ll "liver endothial cell" and the varicvs iniecticus mono-
rnucleosis cells were _resent,

The e2lnermal cells in £l hlood of bhrucellosis ratisnts mar have
e definite functicn, hovever, it 1s tellevecd Lhet tihes=2 cells are not
creduced to cerbtet enr s scific condition found only in brucellosics.

o relieves that abnormal

~~

. . . e - ,
Iie vriter cocs not o 'ree witin furi (lo

l:phocrtes enter tvie tlood stream to renlece vol:mornhonuclear cells

whiel are rot avallelle for the mlcod because of termporary exnaustion
of tre Yene warrar, AL rresent the specific cause for either Lie

encrarce cf avnormel l:miphoe:tes inte the nleod stream or tlhe ahsclute
ceercese in tThe nurber of circuvletin~ nevbroshiles in brucellosis is
not knevm, It is definitelsr imovry (1b) +let somc of the ebrornal
l-mrrliocrtes ori~inate in cle hrmornlacstic limwh nodes in the timacellosi
There vas nob chserved en increuse of roncerles in Lie cases of
brucellosis studiec, Tids is in sccordeace witi: Lhe findinrs of' Calder
(5) and essceirtes. due tehulated duta in Table ITI indicate that the
nurler of ronoceirtes is rnod restly inereased cver Un: norrmal, Ib is
velieved % losenthial (17} evd essocintes and %ir Toeh (12) <let a

promosis is rore favoratle in a romloctosis vhen accorpanied by a

rionoe cosise.
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