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)
CFECT OF LEVAMISOLE ON POTENTIATIOM OF CELL MEDIATED
ITUNITY IN RHEUMATOID ARTHRITIS

MASSOUD A.., DAVAICHI F.,., EMADI H. AND ALA:-,

SUMMARY

The leukocyte migration test (LMT) in the presence
of native IgG, and, levamisole were studied in 9 patien-
ts suffering from classical rheumatoid arthritis before
~and after treatment with levamisole.

Fifteen healthy blood donors were similarly inves-
tigated as controls.

T— lymphocyte sub-populations (Total and active)
and B-cells were also measured in both groups gimultane-
ously by E and EAC-rosette formation

The results show a significantly diminished leu-
Kocyte inhibitory factor (LIF) in the presence of nati-
ve IgG after treatment with levamisole and a significa-
nt increase of active T-cells in this group of patients.

In addition after treatment the migration index

show an increase in the presence of levamisole.
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We have also observed a good correlation between the

clinical response of levamisole and our immunological

data.

INTRODUCTION

rRecently, several authors have demonstrated that le-
vamisole an antihelmintic drug exerts some modulatory
effect on the potentiation of the cell-mediated immune
(CMI) response in anergic diseases (Riniaminov et al.,
1975, Dan et al., 1976, Ramot et al., 1976, Symones et
al., 1977) and it has been shown to enhance cellular im-
mune responses to animals (Renoux et al., 1976, Renoux
et al, 1976, Chirigos et al., 1973, Spreafico et al.,
1975) and to restore cutaneous delayed hypersensitivity
in individuals with cancer and Hodgkins' disease(Tripodi
et al., 1973, Levo et al., 1973). Its mode of action roe-
mains obscure in spite of the incrcasing amount of exp-
erimental work and experience.

Among other clinical conditions in which levamisole
has been beneficially applied, are some rheumatic disea-
ses such as rheumatoid arthritis (RA) ,systemic lupus er-
vthematosus, ankylosing spondylitis, and Reiter's Syn-
drome (Gordon et al., 1935, Basch et al., 1975, iluskis-
son et al., 1976, Ippen et al., 1976, Rosenthal et al.,
1976, Rosenthal et al., 1976, Schuermans et al., 1976) .

The in-vitro effect of levamisole on cells from
normal individuals is uncertain, some authors having
Found it to be stimulatory (Pabst et al., 1975, Woocds

et al., 1975); whilst others have not demonstrated si-

gnificant immunopotentiation(copeland et al., 1974,
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Golding et al., 1976, Ramot ct al., 1976).
The objective of this study was to assess whether

levamisole could restore the in-vitro competence of non

responsive lymphocytes to entigen (Immunodglobulin G.IgG)
as measured by loukocyte migration tes: (LMT) and simul-
taneously to assess the differant lymphocyte sub-popula-
tions in patients with RA, before and 6 months after ad-
ministration of levamisole to determine to what extent
lymphocyte counts can be used as a possible immunologi-

cal parameter for the therapeutic effect of this drug.

MATERIALS AND METHODS

Nine patients (2 males and 7 females with the mean
ages of 47 years) with classical rhecmatoid arthritis
(RA) were studied. The diagnosis was established accor-
ding to diagnostic criteria of the American Rheumatism
Association (1959). All patients showed active djiseasc
with demonstrable joint tenderness, effusions and eleva-
ted erythrocyte sedimentation rate (ESR}. The following
parameters were studied before and 6 months after trea-
tment by levamiscle: morning stiffness, number of infl-
amed joints, ESR (measured by westigren technique) and
rheumatoid factor {(measured .by latex test). All the an-
ti-rheumatic drugs were stopped during the study.

Fifteen healthy blcod donors (10 males and 5 femal-
es with the mean ages of 42 years) were selected as nor-
mal controls.

lLevamisole (Janssen pharmaceutica,Beerse, Bel ,ium)
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was administered at a dose of 150 md/per day for3 months

and then thrice weekly for 3 months.

Native IgG (Pr. Ropartz, Centre de transfusion san-

guine, Rouen, France) was used in concentrations of 50,
100 and 200 Uq/ml in TC 199 medium (Difco-Lab).

-Detection of T-lymphocytes (including total and
active) and B cells:

This was done by using peripheral blood lymphocytes
obtained by Ficoll-Hypaque gradient separation{ Boyum,

1968) .
Measurement of T-cell subpopulations was performed

by the technique of Jondal et al., (1972) and Wybran
(1276) .

Briefly, for the active T-cells test, 0.1 ml of the
lymphocvte suspension containing 5x106 cells/ml 1n HBSS
(Hank's Balanced Salt Solution) was mixed with 0.1 mnl
of a 5% washed sheep ervthrocyte suspension is HBSS at
room temperature. The miXture was centrifuged at 200g
for > min. The cell buttom was then gently resupanded
with a pasteur pipette and the percentage of rosette-
forming cells was determined microscopically in a hae-
mocytometer. At least 300 lymphocvites were counted in
triplicate and only rosettes possessing three or more
adherent erythrocytes were counted.

The test for total-T cells, performed entirely at
room temperature, differed in that leO6 lymphocytes
were added to tubes contalning 0.3 ml of FCS(Foetal Ca-
1f Serum) and 2% sheep erythrocytes. The tubes were sp-
un for 5 min., at 400g, then kept vertically, overnight
in a rack at ZDGC, and the cells were counted in a hae-
mocytometer the following day.

-Measurement of Ervthrocvte-Antibody-Complement-
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dependent cells (EAC or B-lymphocytes) was carried out

as follows: M endes et al 1224). 0.1 ml of the lymphoc-

i _— o .
vite suspension containing 2xl10 cells/ml was mixed, at

room temperature, with equal volumes of human erythroc-
vies sensitized by heterophilic antibodies and complem-
ent (HEAC) in triplicate glass tubes. The tubes were th-
en immediately centrifuged at 200g for 5 min. at room
temperature. After centrifugation, the cell buttom was
gently resuspended and the rosette-forming cells deter-
mined as described previously.

-LMT was performed by the technique of Sokorg and
Bendixen (1967) as modified by Rosenberg and David{1970)
and described earlier (Massoud et al, 1976). The supern-
atant, containing leukocytes from 20 ml. of heparinized
venous blood, was centrifuged at 200g. for 10 min, and
the cell pellet washed three times 1n HBSS. The washed
leukocytes were resuspended in TC 199 medium{Difco-Lab.),
aspilrated into capillary tubes, sealed with Seal-Ease
(Hynz Company, Germany) and centrifuged for 5 min. at
300g. The tubes were cut at the celi—fluid interface
and that portion of the capillaries which contained the
leukocytes was placed in migration chambers. The tests
were set up in triplicate. The chambers were filled with
TC 199 medium + 10% FCS (Difco-Lab.) containing Ag(IgG
or levamlsole) at different concentrations. They were 1in-
cubated for 18 hr at 37GC. The migratlion pattern was pro-
jected, traced and the area of migration was measured by
planimetry. Inhibition of migration was considered signi-
ficént_when the migration index {MI) in the presence of
Ag was less than 80% of the control figure without Ag.

MI was expressed as:
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Area of migration in the presence of Ag x 100
Area of migration in control chambers

MI =

RESULTS:

l- Clinical and Biological Parameters
Morning stiffness of our patients was between
30 to 240 minutes. After six months of treatment by le-
vamisole this symptom has disappeared in 5 patients and
we saw a considerable decrease in 4 other patients(Table
1),

The extent of imflammation was measured by assigni-
ng polnts to inflamed joints in thke following manner:
one point was given for each joint except hand and feet,

Prior to treatment the total paints given to infla-
med joints in all patients ranged between 6 to 11, wher-
cas after treatment there were no inflamed joints in 3
cases (numbered 1, 6, 7) and the total points for infla-
med joints were considerably reduced in the remaining
patients (Table 1).

Prior to treatment ESR was found to range between
40 to 110 for the first hour in all patients except one
{case 9), who showed normal ESR. llowever, after treatm-
ent, ESR was reduced in all patients {(Table 1).

Rheumatoid factor was alsoc found to decrease in
all cases and become negative in one case (1able 1}.

2- Distribution of lvmphocyte subpopulations in
normal controls and RA{ Table 2),

A significant reduction of total-T cells was obser-
ved 1n RA patients before treatment with levamisole as

compared to the normal controls (F{0.0DS). After treat-
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ment, a slight restoration of total and active T-=cells
appeared in comparison to normal controls, but this in-

crease 1s not highly significant as compared to the fin-

ding prior to treatment.

The percentage of EAC lymphocytes (B-cells)did not
differ aftér levamisole therapy in the RA patients.

3— Inhibition of Migration in the presence of native
IgG (Table 3).

Migration Index (MI) was positive in 77.7% of RA pa-
tients as detected by LMT in the presence of 100 ug/ml
native IgG. After treatment, percentage of MI was reduced
significantly (F{0.005) and this diminution was correlat-
ed with remission of disease.

4~ Leukocyte Migration Test in the presence of leva-
misole (Table 3).

55.5 % of patients showed inhibition in the presence
of 60 mg/ml prior to treatment, whilst 20% inhibition in
the normal controls. This inhibition becomes 100% after
treatment (P(O.GOS) as compared to the finding prior to,

Lreatment.

DISCUSSION

In the peripheral blood of R.A. patients a signifi-
cant decrease of total T-cells (P(U.ﬂﬂﬁ) was demonstra-
ted before treatment with levamiscle as compared to nor-
mal contreols {Table 2), but the percentage of active T-
cells and B lymphocytes remained relatively unchanged
(Tabhle 2).

A considerable correlation was shown between the bio-
logical and clinical remission and lncrease of total and

active T-cells in patients numbered 2,3,4,6, and 8 after
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Table 3: Percentage positivity of LMT in the presence of
native IgG and levamisole, among, nermal contro-

1s and RA patients.

RA
Ag Normal Controls W . —
1gG 100 ug/al 0 T7. 7T 33:3
Levamisole 60 mg/ml 20 95D 100
LMT = Leukocyte Migration Test

il

Ag Antigen

1gG = Immunoglobulin G

RA Rheumatoid Arthritis

treatment as compared to finding prior to treatment
(Table ). liowever in patients numbéredf? and 9 correla-
tion of clinical remission occurred with elevation of
both total and active T-cells in former and'elevatian of
active T-cells only in the latter case (Table 1l). In con-
trast, there was no correlation betﬁeen:the clinical rem-
ission and restoration of lymphocytic subpopulations num-
bered 1 and 5. |

It was previously shown that the inhibition of leukoc-
vte migration in the presence of native and denatured IgG
was a manifestation of the disease in R.A. (Massoud et
al., 1976).

In the present study, 77.7% of R.A. showed a positive
MI in the presence of native IgG beforettreatment with
levamisole (Table 3); but the inhibition of leukocyte
migration became negative 1n patients numbered 2034

and 8 after treatment with levamisole (Table 4) .Concur-

rent with clinical remission {(Table 2). Therefore a cl-
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ose correlation between the clinical and immunological
aspects of the disease was postulated, and this correla-
tion suggested that treatment by levamisole in R.A. cou-
1d restore some aspect of CMI status to normal.

Because the exact mode of action of levamisole remal-
ns unknown, it was felt that it would be of interest to
determine whether the drug was acting directly on the
lymphocytes or not (Table 3). It appeared that the sens-
itivity of the lymphocytes was augmented after treatment
with levamisole in patients numbered 2,3,4 and 6 (Table
4) . These results are similar to those of Chan and Symo-

nes: (1975) who found that prior incubation of patient’s
lymphocytes with levamisole foxr 18 hr increased phytochae-
magglutinin (PHA) induced protein synthesis in 69% of hy-
poresponsive patients. Our results are also in agreement
with those of Symones and Rosenthal (1977) and Witcomb

et al (1976). It would appear therefore that in-vitro
levamisole incubation of unresponsive lymphocytes not
only increase their response to PHA but also restricts
uncontrollied release of lymphocyte products. Kantor (1975}
studied anergic patients with wvarious infections and
suggested that feedback suppression by lymphocyte prod-
ucts was responsible for the impaired CMI observed (Sam-
pson et al; 1976). In our expefience T-cell function,E-
rosette formation and leukucyte migration inhibition was
restored in some cases and a considerable correlation
was shown between the biological, immunological and cli=

nical remission in the cases mentioned above.

_-‘_—‘m__—_ﬂ

Attention: Due to the side effects of Levamisole,

caution should be taken in its administration.
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