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DEPRESSION OF BLOOD MONOCYTES CHEMOTAXIS IN HUMAN CHRONIC 
CHAGAS DISEASE 

G. G, FERREIRA (1), E. ARGUELES (2) and A. OLIVEIRA-LIMA (3) 

SUMMARY 

Blood monocytes from patients with chronic Chagas Disease showed a che
motactic index 40% belo'W that of normal individuais. The presence of myocar_ 
diopatlzy in some of these patients did not influence the results. obtained. Gha
gasic sera showed no modulatory effect on locomotion of monocytes from nor
mal persons. 

INTRODUCTION 

Mononuclear phagocytes are known to be 
an essential component in host defence in in
fections caused by intracellular parasites, 
where they participate in both affer,ent and 
efferent limbs of the immune response. Defects 
in chemotaxis of human monocytes have been 
described in severa! pathologic conditions 1,2,4, 

5,6,'7,8,19,il1,12,13, but nothing is iknown about this 
subject during infections caused by intracellu
lar parasites. 

ln this paper we present the results of stu
dies carried out on two topics: 1) the chemo
tactic activity of blood monocytes from patients 
with-chronic Chagas Disease; 2) the effect of 
chagasic sera on chemotactic migration of nor
mal blood monocytes. 

~TERIAL AND METHODS 

Patients -· S·eventeen adult patients admit
ted to the C'ardiology Division o·f the Universi
ty Hospital (UFRJ), with the diagnosis of chro
nic Chagas Disease, were selected for studies. 
They were classified in two groups: 1) patients 
without heart invo,lv-ement; . 2) patients with 

·mild or severe myocardiopathy. Pà.tients with 
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concurrent dis.eases, or rece1v1ng medications, 
1.vere not included. Eleven healthy adults serv
fi as contrais. 

Chemotactic factor - Bacterial chemotac_ 
tic,. factor was prepared from 18h cultured fil
trates of Escherichia coli in nutrient brot and 
used diluted 1 :4 in Hanks' solution. 

Sera - Sera were obtained from patients 
with chronic Chagas Disease and from healthy 
volunteers and stored at -20ºC until used. 

Chemotactic assay - Peripheral blood mo
noc:ytes were isolated by Ficoll - Hypaque cen
trifugation, washed three times in Hanks' so
lution and standardized to contain 3 x 106 
cells/ml. ]four-tenths of this suspension were 
placed in the upper compartment of a modifi
ed Boyden chamber 10. The cells were separat
ed from the chemotactic factor, or Hanks' so
Iution by 5.0 µm polycarbonate (Nuclepore) 
filter. AII assays were done in triplicate. The 
chambers with cells ,were incubated for 120 min 
at 37ºC in humidified air. Cell migration was 
quantified by counting and avaraging the num
ber of cells which completely migrate through 
the filter, in 20 oil immersion fields; The per
centage of migration was calculated by the 
following formula: 

(3) Centro de Pesquisas Arl_indo de Assis (FAP). Rio de Janeiro. 
Investigation supported by grants from CNPq and FINEP 
Address: A. Oliveira Lima, Av. Almirante Barroso, 54 Sala 1509. Rio de Janeiro, Brasil. 

297 



FERREIRA, G. G.; ARQUELES, E. & OLIVEIRA·LIMA, A. - Depression of blood monocytes chemotaxis in human chromc 
Chagas Disease. Rev. Inst. Med. trop. São Paulo 21:297-301, 1979. 

% Migration 
Mean migration of cells from patients 
---------------- X 100 
Mean rnigration of cells from patients 

Serum inhibitlon experiments - In arder 
to inv,estigate the role of serum factors on mo
nonuclear locomotion, the following studies 
were performed. Five-tenths of normal human 
mononuclear leukocytes (6 x 106 cells) in 
Hanks' solution were rnixed with equal volume 
of contrai and test serum and incubated at 

37º0 for 30 min. Five-tenths of the mixture 
were then transferred to the chamber and 
challenged with chemotactic factor, as describ
ed above. The results were expressed as percen
tage of migration of monocyte chemotaxis in 
the pres.ence of serum, accordíng to the for
mula: 

Mean cell migration in thie presence of patient serum 
% Migratton ------------------------ X 100 

Mean cell migratíon in th!e presence of contrai serum 

RESULTS 

As we can se1e (Table I and Fig. 1) blood 
monocytes from patients wíth chronic Chagas 
Disease showed a chemotactic índex of 60%, 
that ·is, 40% below the chemotactic activíty 
of blood monocytes. of normal individuais. 
The dispersou of the locomotion respon
se of monocytes of our patients with Chagas 
Disease can be seen in Fig. 2. The migration of 
monocytes from patients with chronic Chagas 
myocardítis (migration índex 58%) was not 
found significantly different (p > 0.05) from 
those of patients without ~eart lesi,ons (migra
tion índex 63%, Fig. 3). The sera obtained from 
patients with chronic Chagas Disease and as
sayed at .50% dilution, showed no modulating 
effect on locomotion of monocytes from nor
mal persons (Table II and Fig. 4). 

T A B L E I 

Chemotactic migration of mononuclear leukocytes from 
patients with chronic Chagas Disease 

Group No. Cells/Field Migration P-Value 
Mean ± 1 S.D. Range Index 

Patient 17 59.5±13.0 
Normal 11 99.6±20.0 

26-78 
72-133 

TABLE II 

60% 
100% O.OI 

Chemotactic 'migration of normal mononuclear leukocytes 
incubated with patients' serum 

Group No. Cells/Field 
Mean ± 1 S.D. Range 

Patient 17 64.0±13.0 48-9-2 
Normal 11 64.9±10.0 51-85 

NS = not significant 
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Fig. 1 - Migration index of mononuclear leukocytes from 
patients with chronic Chagas Disease. Cell migration was 
quantified by counting the number of cells which completly 
migrate through the filter in 20 oil immersíon fields, under 

the influence of a chemotactic factor. 

DISCUSSION 

According to our results, blood monocytes 
from patients with chronic Chagas Disease 
showed a decrieased nügration when compared 
with that of normal monocytes. The occurrence 
of cardiopathy .in some of these patients, exert. 
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ed no influence on the results obtained. No 
inhibitory effect on chemotactic migration of 
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Fig. 3 - Migration index of mononuclear le?-kocytes from 
patient_s with chronic Chagas Disease (A) and from chagasic 
patients without heart disease. (B) The difference between 
mean of two groups was not found signifi~ant Cp>. 0.05). 
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normal blood monocytes could be found in the 
sera from .these patient.s. 

• 

• 
• 

Fig. 2 - Chemotactic migration of mo
nonuclear leukocytes from patients 
with chronic Chagas Disease. Points 
are single determination of different 
patients. Shaded area: mean chemo
tactic migration of normal mononu-

clear Ieukocytes (± 1 S.D). 

The cause of tbe defect on monocyte mi
gration in chronic Chagas Disease could not 
yet be determined, but our results sugges,t that 
the factor is not found in patient.s' s 1erà. There 
are s.everal mechanisms by which the different 
factors could modulate the locomotion activity 
of monocytes and neutrophils. Inhibitors which 
act diriectly on these cells, include severa! 
drugs 13, chemotactic serum inhibitors 13, deficL 
ency of substrates needed for g.eneration of 
chemotacti.c factor, as seen in defici,ences in
volving C3 a.nd C5 13. The possibility that in 
chronic Chagas Disease the defect on m.onocy
te migration mlght be caused directly by fac
tors 1elaborated by T. cruzi, is supported by pre
vious result.s from our Iaboratory 3_ We could 
show that both filtrates and !ysates from T. 
cruzi exerted a inhibitory effect on immunolo
gic phagocytosis. by mouse peritoneal macro
phages. It has also been reported that depress
ed macrophage mobilization in tumor-bearing 
mice tan be attributed to a low molecular subs
tance present in neoplasma which directly 
inhibits macrophage chemotactic responsive
ness 12, 
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The biologic consequence of depressed mo
nocyte function w hich occurs in chronic Cha
gas Disease has yet to be d·etermined. Studies 
are now under wa,y to determine whether this 
def·ect ean be abrogated by treatment of pa
tients with drugs. BCG vaccination is also a 
new approach to the correction of certain ty
pes of leukotactic defect 13. 

If we consider that an adequated expres
sion of delayed type hipersensitivity rieaction 
requires the production by lymphocyte5, of fac. 
tors capable of atracting and rietaining phago
cytic cells in certain inflammatory sites, and 
that in T. cruzi infection mononuclear phago
cytes are an essencial component in host de
f.ence, then any defe.ct in monoc_yte locomotion 
may seriously interfere with the evolution of 
the infection. 

RESUMO 

Depressão da quimiotaxia dos monócitos do 
sangue na doença de Chagas crônica do 

homem 

Os monócitos do sangue de pacientes com 
doença de Chagas crônica acusaram índice 
quimiotático 40% abaixo do índice das pessoas 
normais. A presença dre miocardiopatia em al
guns dos doentes não influenciou nos resultados. 
O soro dos pacientes chagásicos não exerceu 
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• 
Fig. 4 - Chemotactic response of mo
nonuclear leukocytes from normal in
dividuais incubated with patients' se
ra. Shaded area: mean Iocomotion 
response of normal mononuclear leu-
kocytes (± 1 S.D.) incubated with 

normal serum. 

nenhum ef,eito modulador sobre ::i.. locomoção 
dos monócitos obtidos de pessoas normais. 
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