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Neutrophil, monocyte and lymphocyte chemotaxis was investi­
gated in 19 patients with active rheumatic fever (10 with carditis), 
in 15 patients with rheumatoid arthritis and in 20 healthy, 
age-matched controls. Chemotaxis assays were repeated in the 
rheumatic fever patients on the fifth day of therapy and two weeks 
after remission. Neutrophil and monocyte chemotaxis was found 
to be significantly decreased in the rheumatoid arthritis patients 
when compared with the controls and rheumatic fever patients. In 
contrast, neutrophil chemotactic activity was significantly higher 
in the rheumatic fever patients when compared with the healthy 
controls. Monocyte and lymphocyte chemotaxis in patients with 
rheumatic fever was not significantly different when compared 
with the controls. Neutrophil, monocyte and lymphocyte locomo­
tion was found to be significantly decreased on the fifth day of 
salicylic acid or prednisolone treatment. Key words: rheumatoid 
arthritis, rheumatic fever, chemotaxis, neutrophil, monocyte, 
lymphocyte.

Both rheumatoid arthritis (RA) and acute rheumatic fever (RF) are known as 
inflammatory connective tissue disorders. Various abnormalities in inflammatory 
response have been postulated in both diseases. Although the pathogenesis 
seems to be different in these two diseases, their exact pathogenetic mecha­
nisms are still obscure1*2.

Immune response and inflammatory reaction develop concomitantly, and the 
elimination of antigen can be achieved without a clinically obvious inflammatory 
reaction. But in certain conditions, such as high antigen load, abnormal location of 
antigen, and antigens difficult to eliminate, an uncontrolled and long lasting 
inflammatory reaction may develop.
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Since chemotaxis (accumulation of inflammatory cells at the site of the 
inflammatory reaction) is an important step in the inflammatory response, we 
investigated neutrophil, monocyte and lymphocyte chemotaxis in 19 RF patients. 
Studies were repeated at different stages of the disease. The same parameters 
were investigated in 15 adult RA patients and 20 healthy controls using the same 
method.

Material and Methods
Fifteen RA patients (identified according to the criteria of ARA)3, 19 RF patients 
(diagnosed by the modified Jones criteria)4 and 20 healthy, age-matched controls 
were studied. Ten of the 19 RF patients also had carditis. Chemotaxis studies 
were performed in all patients prior to treatment. Therapy was initiated which 
consisted of 80-100 mg/kg salicylic acid (for patients without carditis), and 1-2 
mg/kg (maximum 60 mg) prednisolone (for patients with active carditis). 
Chemotaxis studies were repeated on the fifth day of therapy, and again 14 days 
after cessation of therapy when clinical and laboratory examinations (fever, 
sedimentation, CRP, etc) showed remission.
Chemotaxis method
Lymphocytes, neutrophils and monocytes were obtained from the peripheral 
blood by using the two-step method described by Boyum5. Chemotaxis was 
evaluated by the modified6 Boyden chamber method7 using millipore filters (a 
pore size of 3 microns for neutrophils and 5 microns for monocytes and 
lymphocytes). 2 x 106 neutrophils or monocytes were placed in the upper 
compartment and chemotaxis was measured by the leading front method, as 
described by Zigmond and Hirsch8.
Lymphocyte locomotion was determined by the previously described method 
without prior overnight incubation9.
Zymosan activated serum prepared from ten healthy controls was used as the 
standard chemotactic agent.
Since some patients were lost to follow-up, and a sufficient quantity of cells could 
not be obtained from some of the other patients, an equal number of patients 
could not be studied.
The Wilcoxon and Mann-Whitney -U tests were used for statistical comparisons.

Results

The results of the neutrophil chemotaxis studies are shown in Table I. Neutrophil 
chemotaxis in the RF patients before therapy was found to be significantly higher 
in comparison with the healthy controls (p<0.05), RA patients, and the RF 
patients on the fifth day of therapy (p<0.01). Neutrophil chemotaxis was found to
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be significantly decreased in the RA patients in comparison with the healthy 
controls (p<0.05). Neutrophil chemotaxis in the RF patients was also found to be 
significantly depressed during the administration of therapy when compared with 
this group before given therapy (p<0.05) and the controls (p<0.05). After therapy, 
the values showed no significant difference when this group was compared with 
the controls and before they were administered therapy.

TABLE I: Results of Neutrophil Chemotaxis *(/xm)

PRIOR TO DURING

SUBJECTS THERAPY n THERAPY n

RA 71 ±14 10 NT.

RF (TOTAL) 86+26 19 71±15 18

RF (PAIRED) 88±17 n 71+17 n

CONTROLS 83±14 20 NT.

AFTER

THERAPY n

N.T.

76±10 n

77±H 11
N.T.

• Results were given as the mean ± 1 standard deviation.
RA=rheumatoid arthritis. RF=acute rheumatic fever. NT=not tested.

The results of monocyte chemotaxis studies are given in Table II. Monocyte 
chemotaxis was found to be significantly depressed (p<0.05) in the RA patients 
when compared with the controls and the RF patients prior to therapy. Monocyte 
chemotaxis in this group was found to be significantly depressed (p<0,01) on the 
fifth day of therapy when compared with before and after the administration of 
therapy and with the controls. There was no difference in monocyte chemotaxis 
of the RF patients before and after therapy and the controls.

TABLE II: Results of Monocyte Chemotaxis Studies (/xm)

SUBJECTS

PRIOR TO 

THERAPY n

DURING

THERAPY n

AFTER

THERAPY n

RA 42±9 9 N.T. N.T.

RF (TOTAL) 47±9 19 43±10 16 48±6 11
RF (PAIRED) 47±11 8 35±11 8 46±6 8
CONTROLS 51 ±8 20 N.T. NT.

Results of lymphocyte locomotion are given in Table III. Although there was no 
significant difference found in lymphocyte locomotion in any of the groups, a 
difference was demonstrable in the paired-test of the RF patients before and after 
the administration of therapy. Lymphocyte locomotion was found to be 
significantly decreased in RF patients on the fifth day of therapy compared with 
this group before and after therapy (p<0.05).
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TABLE III: Lymphocyte Locomotion Results (gm)

SUBJECTS

PRIOR TO 

THERAPY n

DURING

THERAPY n

AFTER

THERAPY n

RA 38±3 8 N.T. N.T.

RF (TOTAL) 31 ±10 16 30±9 16 34±10 11
RF (PAIRED) 32±11 8 26±9 8 35±11 8
CONTROLS 35±8 20

The RF patients were further divided into two subgroups according to the 
presence or absence of carditis. No statistically significant difference in 
chemotaxis was found in any of the cell types (Table IV).

TABLE IV: Results of Chemotaxis in Rheumatic Fever
Patients With and Without Carditis (gm)

CELL WITH WITHOUT

TYPE_____________ CARDITIS n CARDITIS n

NEUTROPHIL 89+12 10 83+17 9
MONOCYTE 46+9 10 48+10 9
LYMPHOCYTE 31+9 9 32+12 7

Discussion

Uncontrolled accumulation of inflammatory cells at any site may cause an 
excessive inflammatory reaction due to active molecules (lysosomal and, 
superoxide enzymes causing complement activation, etc) which are released 
from these cells. Conversely, the delayed arrival of inflammatory cells at the 
infection site may lead to a prolonged inflammatory reaction because the infective 
agent would have time to proliferate10'12.

Neutrophil and monocyte chemotaxis was found to be decreased in RA patients in 
our study, confirming previous studies13'16. The obvious difference in neutrophil 
chemotactic response in RA and RF patients suggests that the effects of these 
two diseases on neutrophil chemotaxis is different, or different etiopathogenetic 
mechanisms are responsible for these two inflammatory diseases. The depress­
ion in neutrophil chemotaxis in RA patients was not very significant; 60 percent of 
their chemotaxis values were within one standard deviation of the healthy 
controls. Of the numerous studies reported on neutrophil chemotaxis in RA 
patients, we -were able to find only one article describing this activity in RF 
patients (Naik et al)17.
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These investigators studied 30 patients with active rheumatic fever, 30 with 
active rheumatic heart disease, and 28 rheumatic fever patients in remission. In 
contrast to our results, neutrophil chemotaxis was found to be normal in all their 
groups. In our study neutrophil chemotaxis was found to be elevated during active 
RF. This controversy could be due to patient selection. We excluded all patients 
who had taken drugs 48 hours prior to the study.
We observed that neutrophil, monocyte and lymphocyte locomotion was 
significantly decreased on the fifth day of therapy. It has been reported that both 
salicylic acid and prednisolone can depress chemotaxis18'21. Since we could not 
find any difference between the RF patients with (given salicylic acid) and without 
carditis (given prednisolone) on the fifth day of therapy, both drugs seem to be 
equally effective in depressing chemotaxis (data not shown). There was no 
difference in neutrophil chemotaxis between the controls and the RF patients in 
remission (after therapy). This finding indicates that the increase in neutrophil 
chemotactic response is secondary to active RF disease, and not an inherited 
abnormality.
Since we found obvious differences in neutrophil chemotaxis between the RA 
patients, RF patients and healthy controls, using the same method and technical 
conditions, this observed depression in the RA patients and the increase in the RF 
patients are most likely not due to technical factors.
An increase in chemotaxis during active RF can be a part of the active 
inflammatory reaction but the exact mechanism remains to be elucidated. Both 
prednisolone and salicylic acid are used for the treatment of RA and RF because of 
their well-known antinflammatory effects. The therapy is followed up by drug 
monitoring and/or nonspecific laboratory tests such as CRP, and erythrocyte 
sedimentation rate. Since chemotaxis is an important phase of the inflammatory 
reaction, monitoring chemotactic activity during drug therapy and correlating 
these findings with the clinical response may provide valuable information for the 
researcher.
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