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Adenosine deaminase (ADA) activities in sera, lymphocytes and granulocytes in patients with cuta-
neous leishmaniasis were investigated and compared with control groups. Fifty patients and 50 healthy
individuals were studied. The clinical diagnosis was parasitologically confirmed by culture and Giemsa
stain. ADA activities were measured by colorimetric method. Serum ADA ac8vig€st 11.90, 18.28
+ 6.08 IU/L (p<0.0001), lymphocyte specific ADA activities 14.90 £ 7.42, 8.38 + 7.42 U/mg protein (p
=0.04), granulocyte specific ADA activities 1.15+ 0.73, 1.09 £ 0.67 U/mg protein ( p>0.05) were found
in patients and control groups, respectively. ADA activity increases in some infectious diseases were cell
mediated immune mechanisms are dominant. In cutaneous leishmaniasis, lymphokine-mediated mac
rophage activity is the main effector mechanism. Increase in serum and lymphocyte ADA activities in
patients with cutaneous leishmaniasis may be dependent on and reflects the increase in phagocytic
activity of macrophages and maturation of T-lymphocytes.
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Adenosine deaminase (ADA, Adenosineoculates into human (or other mammalian) skin.
aminohydrolase, E.C. 3.5.4.4.) is an enzyme iriFhe promastigote subsequently undergoes phago-
volved in the catabolism of purine bases, capablgytosis by a macrophage and converts to the obli-
of catalyzing the deamination of adenosine, formgate intracellular amastigote stage (Chang & Chang
ing inosine in the process (Fox & Kelley 1978). 1ts1985, Sies 1987). Macrophage is the exclusive host
main physiologic activity is related to lymphocyticcell of the intracellular parasiteeishmania
proliferation and differentiation. (Locksley & Louis 1992).

The enzyme activity increases substantially Cutaneous leishmaniasis usually affects un-
during mitogenic (Hovi et al. 1976) and antigenicclothed parts of body easily bitten by the sand fly
responses of lymphocytes and, conversely, lynvector, including face, neck and arms. After an in-
phocyte blastogenesis is inhibited by inhibitors o€ubation period of one week to three months in
ADA (Carson & Seegmiller 1976). ADA activity average, a red papule appears, which enlarges to a
is higher in T-lymphocytes (Huang et al. 1976plaque or nodule. It may heal spontaneously in
Shore et al. 1981) with increased activity in th@bout one year. The clinical manifestations are
immature or undifferentiated stages. As a markatependent both on the infecting specietaish-
of cellular immunity, its plasma activity is found maniaand on the immune response of the host
to be elevated in those diseases in which there iglaew & O’Donnel 1993, Grevelink & Lerner 1996).
cell-mediated immune response (Galanti et al. Since relationship exists between ADA activ-
1981, Piras et al. 1982). ity and the cell mediated immune response, and

Leishmaniaare dimorphic protozoa that spendhere is no data about ADA activity in cutaneous
part of their life cycle in a vector and partly in aleishmaniasis, we aimed to determine serum, lym-
mammalian host. The extracellular promastigotphocyte and granulocyte ADA activities of patients
form of the parasite develops in the sand fly inwith cutaneous leishmaniasis and compare with

control groups.

MATERIALS AND METHODS
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patients and 50 healthy individuals aged of 10-3Bertholet reaction, that is, the formation of colored
years from the same area. All participants gave inrdophenol complex from ammonia liberated from
formed consent for the present study. adenosine and quantified spectrophotometrically.

The clinical diagnosis was confirmed by labo-One unit of ADA is defined as the amount of en-
ratory demonstration of the parasite in the lesiorsyme required to releasarnol of ammonia/min
by direct smears. Lesions were cleaned with eth&rom adenosine at standard assay condition. Re-
nol, and punctured at the margins of the lesion withults were expressed as international unit of en-
a sterile lancet. Exudating material was smearedyme activity of serum and as unit of specific en-
dried in air and fixed by methanol. The smears wergeyme activity/mg protein of lymphocyte and granu-
stained with Giemsa’s stain for examination by lightocyte (Storch et al. 1981).
microscopy. Microscopic diagnosis was made Statistical analysesStudent’ds test and corre-
when amastigotes were identified in the smeartation analyses tests were performed. A computer
In order to confirm the diagnosis, the material waprogram that is SPSS for Windows Release 6.0 was
also cultured on Novy Mac-Neal-Nicolle (NNN) used for statistical analyses.
medium for up to three weeks to detect the leish- RESULTS
manial promastigotes. After diagnostic procedure,
blood sample was withdrawn to measure serum, Measured serum, lymphocyte and granulocyte
lymphocyte and granulocyte ADA activity. ADA activities of patients and control groups are

Measurememnfserum, |ymphocyte and granu-ShOWﬂ in Table. Slgnlflcant differences between
locyte ADA activity -Ten ml venous blood was Serum and lymphocyte ADA activities of patients
withdrawn. Four ml of blood samples, were transand control groups were found (Figs I-2). How-
ferred into tubes, after centrifugation at 90@ x €ever the difference between granulocytic specific
for 10 min, serum was Separated for serum ADADA activities of patients and controls was not
activity measurement. Six ml of blood samplesignificant. There were positive correlations among
were transferred into tubes containing heparifADA activities of serum, lymphocyte and granu-
Lymphocyte and granulocyte were separated Hpcyte_ and, the _duration of the disease, _tota}l' area
Ficoll gradient centrifugation technique (Sigma2nd sizes of lesions, but they were not significant
Chemical Co., St. Louis, USA) (Boyum 1968a,b)statistically. The mean duration of the disease was
The contaminating red blood cells were remove&-32 * 2.78 months, and the mean area of lesions
by hypotonic lysis. was 3.52 +3.10 cfn

The separated lymphocytes and granulocytes
were washed three times with Hank’s balanced sait *°
solution (HBSS). The suspension of cells in HBSG,
solution was centrifuged at 800 gfor 10 min, £
and the supernatants were discarded. The sediment
was resuspended in 1 ml of distilled water and the E—
suspensions of cells were frozen and thawed sk ™
times. The centrifuged supernatants were then arta-
lyzed for enzyme activities and protein determina- 20 I
tion. Protein estimation was performed using the
method of Lowry (Lowry et al. 1951) and results _ ]
were expressed in mg/l Groups Controls Patients
L .Serum’ Iymphocyte and granulocy_te ADA aC'Fig. 1: serum adenosine deaminase (ADA) activities of control
tivities were determined at 3 according to the and patients groupsnean+ SD). Very important difference
method of Giusti and Galanti (1984) based on thigetween control and patients groups (p<0.0001).

TABLE

Serum, lymphocyte and granulocyte adenosine deaminase (ADA) activities in patients with cutaneous
leishmaniasis and control groups

ADA activity Control groups Patient groups p2
(n=50) (n=50)

Serum (1U/l) 18.28 + 6.08 37.80+11.98 <0.0001

Lymphocyte (IU/mg protein) 8.38+7.42 14.90 £ 11.40 0.04

Granulocyte (IU/mg protein) 1.15+0.73 1.09+ 0.67 0.32

Values are mean = SB;: values less than 0.05 is significant obtained from studetetit.
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specific ADA activity. We found no significant
difference between granulocytic specific ADA ac-
tivities of patients and control groups. ADA activ-
-1 ity is higher in T-cells than in B-lymphocytes, and
varies during differentiation of T-lymphocytes with
_ increased activity found to be elevated in diseases
— in which there is a cell mediated immune response
(Huang et al. 1976, Shore et al. 1981). High lym-
phocyte ADA activities have been observed in tu-
] i berculosis, leprosy, salmonellosis and in subjects
Groups Controls Patients with renal allograft transplants undergoing acute

Fig. 2: lymphocyte adenosine deaminase (ADA) activities ogr_aft rejection Wh_ere cell mediated immunity is
control and patients groupméanz SD). Significant differ- Stimulated (Yasmineh et al. 1977, Ocana et al.
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Lymphocyte ADA activity U/mg protein

o

ence between control and patients groups (p = 0.04). 1983). We found increased lymphocytic specific
ADA activity in patients with cutaneous
leishmanasis.
DISCUSSION During both experimental and human leishma-

. . nial infections, T cells stimulated by antigen pro-

ADA is an enzyme capable of catalyzing th§ifoate and produce lymphokines capable of acti-
catabolism of purine bases and whose principghying macrophages. Sinteishmaniaare obli-
biologic activity is detected in T lymphocytes e jniracellular parasites of macrophages, it is
(Sullivan et al. 1977). The role of this enzyme Ir‘generally assumed that the main effector mecha-
cellular immune function was highlighted follow- yjg, controlling parasite growth is lymphokine-
ing the discovery of reduced levels in patients with, o jiated macrophage activation. A strong corre-
severe combined immunodeficiency (Van defaiion has been observed between production of
weyden & Kelley 1977). . interferon gamma (IFNj) and phagocytic activity

The ADA activity originates from the action ot acrophages in leishmaniasis (Murray et al.
of principal isoenzymes, ADA-1 and ADA-2. 1gg5y |t has heen shown that IEfi& synthesized

ADA-1 is present in all tissues and is essential fOrSy the T helper type 1 (Th1) subsets of CD4 T
an efficient immune response. The congenital a ymphocytes (Steven & Scoot 1993).

sence of ADA-1 in the lymphocytes and erythro-" "\ a5 assumed for a long time that reactive

: %\kygen intermediates such as superoxide and hy-
Eyndéo'me. AD'S"% IS not relatgzd to s<|atv<'aref Corgdrogen peroxide were the major killing mechanism.
Ined Immunodeticiency syndrome. 1L IS Tounty, yeyer, recent studies from several laboratories

only in monocytes and macrophages and not i}, that nitric oxide is in fact the principal effec-
other cells and is released by these cells when th mechanism in cutaneous leishmaniasis. It has

isms in their interior (Zuckerman et al. 1980). Th&, een macrophage nitric oxide production and Thl
predominant isoenzyme in the sera is ADA-2 It yqines such as IFN- interleukin (IL) 2 and,
all of infectious diseases (Ungerer et al. 1992}, oive correlation between macrophage nitric
However, the reason why ADA-2 is the predomiy i1 production and T helper type 2 (Th2)
nant serum enzyme still has to be determined. Egltokines such as IL- 4. IL-5 and IL-10
has strongly been suggested that serum ADA ac” |, ¢ opinion, the increasing serum ADA ac-
tivity reflects monocyte/macrophage activity Of i in patients with cutaneous leishmaniasis may
turnover in different diseases (Gakis et al. 1989, - Loflect of phagocytic activity of macrophages.
Ungerer etal. 1992, Stancikova & Rovensky 1993p, e gther hand, the increasing lymphocytic spe-
ADA has been considered as a marker of Cellic ADA activity may also be reflecting the dif-
mediated immunity (Piras et al. 1978,.B_a_lganha $Lrentiation of lymphoblastoid cells to specially
al. 1990). Increased serum ADA activities havey celis. positive correlation between serum and
been observed in many infectious diseases caus19 phocyte ADA activities may be reflecting the

by microorganisms infecting mainly the macrophyny,ction of phagocytosis of macrophages by IFN-
ages, in tuberculosis, leprosy, brucellosis, and iy, 11 2 which are synthesized by Thi cells.
human deficiency virus (HIV) infection. Interest-

: ; " According to our knowledge that is the first re-
ingly, Gakis et al. (1991) observed high ADA ac-
tivities in the sera of three patients with viscer ortabout serum, lymphocyte and granulocyte ADA

. o ctivities in cutaneous leishmaniasis. To explain
leishmaniasis (kala azar).

- ! .the cause and mechanisms of increased levels of
Very little data is presented about granulocyti bz activities further studies are requested.
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