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ABSTRACT

Background: In this study the level of 1L-23 and IL-27 produced by macrophages derived from peri-
pheral blood mononuclear cell culture collected from patients with healing or non-healing form of cutane-
ous leishmaniasis leson were compared before and after treatment with live Leishmania to explore
whether I1L-23 or IL-27 plays any role in healing process of cutaneous lesions induced by L. major.
Methods: Twenty patients resident in Isfahan Province, with healing or non-healing form of cutaneous
leishmaniasis lesion caused by Leishmania major participated in this study. In vitro productions of 1L-23
and IL-27 by peripheral blood derived macrophages, before and after stimulation with live L. major
(MRHO/IR/75/ER) promastigotes were evaluated using ELISA method. Patient with healing form of le-
sion received no treatment and patient with non-healing form of lesion received at least 2 courses of glu-
cantime.

Results: The mean production of 1L-23 and IL-27 from macrophages of patients with healing form of le-
sion was significantly higher than patients with non-healing form of lesion. The levels of IL-23 and IL-27
in culture supernatants before and after stimulation in healing form of CL was significantly higher than
non- healing form of CL (P < 0.001).

Conclusion: 1L-23 and IL-27 might play a role in human leishmaniasis and further studies are needed to
understand therole of 1L-23 and IL-27 in leishmaniasis.
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I ntroduction

Cutaneous leishmaniasis (CL) is a self-
healing lesion which heals spontane-
oudly but rarely might develop to a
non-healing form of disease refractory to
various types of remedies (1). It seems that
clinica manifestation of leishmaniasis de-
pends upon the type of immune response
generated and the species of Leishmania (2,
3). Although tremendous data is available in
murine model of leishmaniasis which indi-
cate generation of Thl type of response in
healing form of disease and Th2 type of re-
sponse for progressive infection (4-7) but
immunologica surrogate marker(s) of heal-
ing and protection in human is yet not well
defined (8-11). Studies on various cytokine
profile of Thl/Th2 are published with con-
troversy results (8-12). Cytokines have fun-
damental roles in development and regula
tion of immune responses against various
infectious and non-infectious diseases (13-
16). Recently, IL-23 and IL-27 were identi-
fied as heterodimeric cytokines which are
structurally and functionaly related to 1L-12
family which promote IFN-y production and
Th1 development (17, 18). 1L-12 composed
of two subunits: p35 and p40, and 1L-23
consisted of the p40 subunit of IL-12 and
pl9 subunit (19). IL-27 is another hetero-
dimeric cytokine composed of a p40-related
molecule, and p28 (20). There is evidence
that IL-27 promotes Thl differentiation and
IL-23 plays an important role in proliferation
of memory-type Thl cells. IL-23 and 1L-27
are involved in the regulation of Thl7 re-
sponse (21), while I1L-23 induces differentia-
tion of Thl7 cells; IL-27 inhibits Th17 dif-
ferentiation and IL-17 production by GATA-
3 expression through the Statl-dependent
pathway (22). As it is well established that
successful control of infection against intra-
cellular pathogens requires the production of
IFN-y, thus presence of IL-12 family as an

19

inducer of Thl phenotype is important (17,
23).

In this study the level of IL-23 and IL-27
produced by macrophages derived from peri-
phera blood mononuclear cell culture col-
lected from patients with healing or non-
healing form of lesion were compared before
and after treatment with live Leishmania to
explore whether IL-23 or IL-27 plays any
role in healing process of cutaneous lesions
induced by L. major.

M aterials and M ethods

This study was approved by the Ethica
Committee on Human Research, Isfahan
University of Medica Sciences. The volun-
teers were informed about the objective and
procedure of the study and those who were
willing to participate, donate blood sample
and sign an informed consent were recruited.

Study groups

Two groups of CL patients were selected
from the patients referred to the Skin Dis-
ease and CL Research Center, Isfahan Uni-
versity of Medical Sciences.

Ten parasitologically proven CL patients
with healing form of lesion with onset less
than 6 months and no history of treatment
for CL and 10 parasitologically proven CL
patients with non-healing form of lesion
with duration of lesion more than 1 year and
history of at least 2 courses of Glucantime
treatment were included in this study. Diag-
nosis was based on observation of Leish-
mania using Giemsa stained smear and/or
growth of promastigotes in NNN culture.
Identification of Leishmania causative agent
of the lesions was done using PCR method.

DNA extraction
In order to identify the Leishmania species,
PCR method was used. The promastigotes
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isolated from the culture of each patient’s
lesion were centrifuged at 700 x g, 4°C for
10min, and then were washed 3 times with
PBS. DNA was extracted using High Pure
PCR Template Preparation Kit (Roche, Ger-
many). Purified DNA was eluted in 200ul of
elution buffer and stored in -20°C until use.
DNA from L. major (MRHO/IR/75/ER) was
used as a control.

PCR amplification

Specific oligonucleotide primer was designed
based on GenBank accesson no. AJ300485,
(Forward: CAA CAC GCCGCCTCC TCT CT,
Reversee CCTCTCTTTTTT CGCTGT GC)

(Bioneer). Amplifications were performed in 25
pl - containing, 25ul PCR buffer(10xbuffer),

0.75mM MgCl, (50mM), 05 mM dNTP
(10mM), 5pmol of each primer, 0.25unit of Tag
polymerase (5u/ pl) and 1pl of DNA template.

DNA was amplified usng thermd cycler (Cor-

bett) under the following conditions: a 94°C for
5min followed by 25 repetitive cydes of 30s &
94°C, 30s a 54°C, 30s & 72 °C and afind €on-
gation at 72°C for 10min.

PCR products were run on 1.5% agarose gd

in TBE buffer. The bands were visualized
under UV illumination and the size of the
products was determined.

| solation of mononuclear cells

Peripherd Blood Mononuclear Cells (PBMCs)
were isolated using Ficoll-hypaque density gra-
dient (Lymphodex, Germany). PBMCs were
washed 3 times with PBS and the pellet was
resuspended in 4 ml of RPMI 1640 medium
(Gibco, Germany), supplemented with 2mM L-
glutamine, penicillin  (100wml), gentamicin
(100pg/ml) and 10% hest-inactivated Fetal Bo-
vine Serum (Gibco). The cell number was edti-
mated using light microscopy and the viability
of the cells was checked by trypan blue (0.4%).
PBMCs were didributed in two 3.5 cm tissue
culture plates with a concentration of 5x10°
cell/ml in each plate and incubated at 37°C with
5% COxfor 2 hours and then non adherent cells
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were removed by washing with PBS, Adherent
cells were incubated a 37°C with 5% CO; for
additiond 6 days in order to differentiate to
macrophages (24) and the medium was
changed every 72h. The gze of the cells was
morphologicaly increased and numerous short
pseudopods were formed. The cellular pheno-
type was andyzed by flowcytometry using anti
CD14 monoclona antibody (Abcam, United
Kingdom) (datanot shown).

Parasite

L. major (MRHO/IR/75/ER), was used for
leishmanization and preparation of experi-
mental Leishmania vaccine and leishmanin
was used in this experiment (25). Parasite
was grown on biphasic NNN medium and
sub passaged in RPMI 1640 supplemented
with 10% FBS. Promastigotes were har-
vested at stationary phase.

Macrophage and parasite interaction

After 6 days monocyte derived macrophages
were infected with L. major promastigotes
harvested at stationary phase at aratio of 5:1
parasite/macrophage. After 6h, non-interna-
lized free promastigotes were removed by
washing. Then, the infected cells were incu-
bated in complete RPMI 1640 for additional
18h. The culture supernatants were collected
and stored at -70°C for IL-23 and IL-27 titra-
tion using ELISA assay.

Cytokines measurement

The frozen culture supernatants were thawed
and cytokine levels of I1L-23 and IL-27 were
determined using commercial kits (Abcam,
United Kingdom) according to the manufac-
turer's instructions. Briefly during the first
incubation I1L-23or 1L-27 antigen was added
to the wells. After washing, biotinylated
monoclona antibody specific for IL-23or
IL-27 was incubated. Then the enzyme
(streptavidin-peroxydase) was added. After
incubation and washing to remove al un-
bounded enzyme, a substrate solution which
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acts on the bound enzyme was added. The
absorbance of each well was read at 450nm.
The concentration of IL-23 and IL-27 in the
treated and untreated supernatants was deter-
mined using standard curve. Cytokine vaues
were expressed as picogram/ml (pg/ml).

Statistical analysis

Statistical anadysis was performed using
SPSS version 16. Student's paired and inde-
pendent t test were used to determine
whether significant difference exists be-
tween the cytokine levels.

Results

Among 20 patients recruited with proven CL,
18 were male and 2 were femae. The basic
information of the study is summarized in
Tablel.

Molecular analysis

All samples were undertaken microscopic
examinations and PCR assay. PCR experi-
ment revealed a single 625bp DNA fragment
was seen on the gel which is accordance
with DNA fragment of L. major reference

(Fig. 1).

Cytokine production

IL-23 levels

The leve of IL-23 in healing and non-healing
form of CL before stimulation was 182.9+23.9
pg/ml and 141.3+13.5 pg/ml respectively
which was significantly different (P < 0.001).
The level of IL-23 after stimulation in super-
natants of macrophages in healing and non-
healing form of CL was 386 +43.9 pg/ml vs.
235 +43.9 pg/ml which was significantly dif-
ferent (P < 0.001). The level of IL-23 before
and after stimulation in supernatants of
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macrophages in heaing form of CL was
182.9+23.9pg/ml and 386.9+43.9 pg/ml, re-
spectively, whereas the level of I1L-23 in non-
heding form was 141.3+13.5pg/ml and
235.5+43.9pg/ml, respectively. The differ-
ences between IL-23 level in supernatant of
the macrophage culture before and after stimu-
lation in patients with healing and non-healing
form of CL were 203.9+38.3 vs. 94.1+36.5
respectively .The data were shown the differ-
ence in healing form of CL was significantly
higher than non-hedling form of CL (P <
0.001).

IL-27 level

The concentration of IL-27 in healing and non-
healing form of CL before stimulation was
36.6+4.5 pg/ml and 25.4+4.2 pg/ml respec-
tively which was significantly different (P <
0.001). The level of IL-27 after stimulation in
supernatants of macrophages in healing and
non-healing form of CL was 73.3 +6.8 pg/ml
vS. 46.2+9.2 pg/ml which was significantly
different (P < 0.001). The concentration of IL-
27 before and after stimulation in supernatants
of macrophages in healing form of CL was
36.6+4.5pg/ml and 73.3+6.8pg/ml, respec-
tively, whereas the level of IL-27 in non-heal-
ing form was 25.4+4.2pg/ml vs. 46.2+9.2pg/ml.
There was a significant difference (P < 0.001)
in IL-27 level before and after stimulation in
healing and non-heaing form of CL.

The differences between IL-27 concentration
in supernatant of the macrophage culture be-
fore and after stimulation in patients with
healing form and non-healing form of CL
was 36.7+6.48pg/ml vs. 20.8+7.78pg/ml re-
spectively. The data were shown the differ-
ence of IL-27 in healing form of CL was sig-
nificantly higher than non- healing form of
CL (P<0.001).
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Table 1: Major characteristics of study groups

Characterigtic Study group

Healing Non-healing
No 10 10
Age(range)/ years 18-60 22-65
M/F ratio 8/2 10/0
Average duration 3.1 month 2.3 year
of lesion

70
500

Fig. 1. PCR product of the internal transcribed spacerl (ITS1) region of genomic DNA samples from
healing and non-healing patients' lesions. DNA from L.major (MRHO/IR/75/ER) used as control (C).
No.1, 2 3 are samples from healing patients and No.4, 5 are obtained from non-healing individuals. M, is
DNA ladder 50 bp (Fermentas)

Fig. 2: Cytokine production from macrophages in
patients with healing and non hedling lesions.
Macrophages were stimulated with or without live L.
major promastigotes. After 24 hours supernatants
were assayed for IL-23 production. Results were ob- 300 —‘

tained by an ELISA assay. Difference between cyto- —an0

kine production in stimulated and unstimulated E

macrophages in healing group (a), difference be- E, 300 mBefore
tween cytokine production in stimulated and un- = 200 T rer
stimulated macrophages in non- healing group(b)and "

difference between a and b(c). Data are expressed as - 10 .

the mean + standard deviation of the mean. Signifi- 0 |

cant differences were shown between these groups (P .

<0.001) Healing Non healing
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Fig. 3: Cytokine production from Macrophages in patients with healing and non healing lesions. Macro-
phages were stimulated with or without live L. major promastigotes. After 24hours supernatants were as-
sayed for IL-27 production. Results were obtained by an ELISA assay .Difference between cytokine pro-
duction in stimulated and unstimulated macrophages in healing group (a), difference between cytokine
production in stimulated and unstimulated macrophages in non- healing group(b)and difference between a
and b(c). Data are expressed as the mean + standard deviation of the mean. Significant differences were

shown between these groups (P < 0.001)
Discussion

Although immune responses in leishmaniasis
have been sudied but ill no surrogate
marker(s) of healing and protection in human is
identified (8-12). I1L-12, IL-23 and IL-27 are
related to the family which stimulates Thl type
of immune response. Effective immune re-
sponse in intrecdllular parasites such as Try-
panosoma cruzi, Toxoplasma gondii and
Leishmania major is Thl type of response (11,
26). In this study the level of I1L-23 and IL-27
were studied to explore possble reationship
between IL-23 and IL-27 and hedling process
in paients with CL caused by L. major. The
results showed that the level of IL-23 and IL-27
in both groups of patient were elevated after the
macrophages were stimulated with L. major.
Moreover, the difference of IL- 23 and IL- 27
levels before and after stimulaion was signifi-
cantly (P<0.001) different between macro-
phages collected from patients with heaing and
non-healing form of the lesion. The differences
was seen in IL-23 and IL-27 production in
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these two groups might be due to different in-
teraction between the structures referred to
pathogen-associated molecular  patterns
(PAMPs) that are recognized by pathogen rec-
ognition receptors (PRRS) of innate immune
system (27). Another possibility isthat different
intracellular  sgnding pathway or adaptor
molecules might be involved (28). This dtera
tion may result from a difference in regulatory
factors, enhancers and inhibitor molecules due
to primary expression of cytokines (29). In the
past few yeas immune responses agang
Leishmania infection and cytokine profile in
human and animd leishmaniass have been
deeply studied (7, 8, 10, 11, 30). It is reported
that I1L-27 showed in vitro capecity to inhibit
Th2 cdl differentigtion (31) and in another
study it is shown that daily in vivo treatment of
Leishmania major infected BALB/c mice by
IL-27 induced lower parasite burden via up
regulation of Thl responses (22). It dso shown
that athough IL-27 and its receptor are promot-
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ers of Thl differentiation, but new finding
showed that IL-27R isnot required for the gen-
eration of IFN-y mediated immunity to intracel-
lular pathogens such as Toxoplasma infection
(32). Almogt dl dudies indicated that 1L-12,
plays a magor role in resstance againg
toxoplasmosis but in the absence of 1L-12, IL-
23 can provide a limited mechanism of ress-
tance to thisinfection (33). On the other hand, it
is shown that IL-23 plays a key role in Helico-
bacter hepaticus-induced T cell-dependent
colitis (34). It is aso reported that Th1 develop-
ment induced by Gram negative becteria
primed macrophagesislikely to be mediated by
the joint action of different IL-12 family mem-
bers and Thl polarization might be driven by
the action of the novel IL-12 family members
IL-27 and/or I1L-23 (35).

Taken together, seems that IL-23 and IL-27
may play a possible and complementary role
with Thl cytokines in human protection
against Leishmania infection. Further studies
are required to establish the role of these cy-
tokines as surrogate markers in healing
process of cutaneous leishmaniasis.
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