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Abstract

Background: The production of nitric oxide (NO) isimportant in
the final outcome of leishmaniasisin animal models.

Objective: The efficacy of garlic therapy and a combination of gar-
lic and vitamin A were compared with an antimonial drug (glucan-
time) to assess healing and regulation of NO release in mice infected
with Leishmania major.

Methods: The mice were subjected to 3" 10° promastigotes and al-
lowed to induce alesion. The mice were treated with above com-
pounds twice aday for 45 days. The diameter of the lesion was
measured on days 1, 10, 20, 30 and 45. In a separate experiment,
NO release by peritoneal macrophages was measured.

Reaults: The diameter of lesion was reduced by aqueous extract of
garlic within 30 days of treatment. However, the maximum reduc-
tion was induced when mice were subjected to vitamin A for 10 days
before the administration of the aqueous extract for 30 days. A sig-
nificant correlaion between healing and the amount of NO release
was a so found.

Conclusion: A combination of aqueous extract of garlic and vita-
min A can treat leishmanisis.
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Introduction

. here are a number of reports indicating that natural garlic
T might have therapeutic effect in some diseases such as
Helicobactor pylori?, cancers®, fungal®, bacterial® and para-
sitics,®” infections. Control of the leishmania parasites is critically
dependent on type-1 CD4" T helper (Thy) cells which evolve in the
presence of interleukin-2 and activate the macrophages to kill the
intracellular amastigote leishmania stage by the production of Y-IFN
which is required for the start of the healing process. On the con-
trary, Thy-type response is incapable of mediating parasite clearence
and interferes with the action of Th;-derived cytokines.g'g The killin
process involves reactive oxygen and nitrogen intermediates.***
Recently, Ghazanfari et al.* indicated that garlic therapy has been
more effective than the antimonial drug, meglumine antimoniate in
curing the in fection. The aim of this study was to evaluate the thera-

97


mailto:K.Ahmadi@bmsu.ac.ir

K Ahmadi-Renani, A. Mahmoodzadeh, AM. Cheraghali, AA- Esfahani

7
€ 6
E 5 HEGroup3
5 4
Q
8 3 OGroup4
E 2 OGroup5s
A1l
0
\—| o o o To}
g > S 2 ¥
A © & T ©
a o o o
Time(Day)

Figur 1: Therapeutic effect of garlic extract at different
times.

peutic effect of garlic extract on cutaneous leishma-
niasis and the possible role of NO release in this
mechanism.

Materials and Methods

Leishmania promastigote

Leishmania promastigotes were grown on NNN
medium following several passages on complete
RPMI-1640 medium. A suspension of 3" 10° pro-
mastigotes in 1 ml RPMI-1640 was prepared.
Fourty-two female balb/c mice aged 8-10 weeks
were inoculated at the bottom of the tail and ex-
periments were carried out on 7 groups of each six
mice harboring a 3-mm lesion.

Preparation of garlic extract

Dried garlic powder (500 g) was suspended in
50 ml distilled water and mixed in a blender. The
suspension was centrifuged and the supernatant
was used as the aqueous extract.

The first group of mice received no treatment
and served as control group. The second group
was injected with 100 pl of glucantime close to the
lesion as the standard group. The other 3 groups
(i.e, 3, 4, and 5) were treated topically with aque-
ous garlic extract for different periods of time (10,
20, 30 days). The sixth group was subjected to
external vitamin A lotion for 10 days before topical
administration of aqueous garlic extract for 30
days. The last group was subjected only to exter-
nal vitamin A lotion, for 40 days. The diameter of
lesion was measured between days 10-45. In all
cases except glucantime-treated group external
lotions were used to cover the lesion.

Macrophage nitric oxide production

In a separate experiment, 42 female balb/c
mice aged 8-10 weeks were inoculated at the bot-
tom of the tail and experiments were carried out on
7 groups, each with six mice, harboring 3 mm le-
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Figure 2: Macrophage nitric oxide release after differ-

ent treatment.

sion. The mice were treated as above, and perito-
neal cells were collected from all groups as ex-
plained previously.15 Briefly, all mice were sacri-
ficed by decapitation and 10 ml of ice cold PBS
was injected into peritoneum. After massaging the
location, peritoneal cells were collected and
washed by PBS for three times. Cells were
counted and plated out at 1 10° macrophage/well
in 2 ml complete RPMI 1640, and incubated for 2 h
at 37°C under air containing 5% CO,. After remov-
ing non-adherent cells, macrophages were treated
with 10 yg/ml LPS. Plates were incubated for 24 h
further and NO, was measured as an indicator of
NO formation by Greiss method.*®

Results

Administration of aqueous garlic extract for 10, 20
or 30 days was unable to inhibit lesion growth until
day 30 (Fig 1), but nitric oxide generation in these
groups was found to be more than in groups 1 and
2 (Fig 2). Fig 3 shows that removing the pustule
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Figure 3: Effect of Vitamin A+garlic extract (group6)

and Vitamin A (group 7)on diameter of lesion.
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from the lesion by using vitamin A for ten days be-
fore treating with aqueous extract, reduced the
lesion size by 0.8 mm while in group 7 which re-
ceived vitamin A for 40 days, no reduction was
seen in lesion diameter. Fig 4 shows that the le-
sion in group 2, which was treated with glucantime,
was reduced to less than 1 mm after 30 days, while
in group 1 which received no treatment, the diame-
ter of lesion was increased to more than 5 mm in
the same duration, of time. Fig 2 shows that
macrophages from groupl had less NO release
compared to other groups. Group 2, in which the
diameter of lesion had the largest reduction, pro-
duced less NO compared to groups 3, 4, 5 and 6.
The sixth group produced the greatest amount of
NO.

Discussion

It has been previously demonstrated that garlic
extract can stimulate nitric oxide (NO) release by
peritoneal macrophages in response to leishmania
promastogote.”” There are also reports showing
the effect of garlic extract on macrophages and T
lymphocyte function.”®*® In this study, it was found
that administering aqueous garlic extract to mice
for 10 or 20 days did not suppress lesion growth.
Using the same regimen for 30 days lead to a sup-
pression of growth yet unable to reduce the size of
the lesion. Our results showed that removal of the
pustule by external use of vitamin A before treat-
ment with aqueous extract can reduce the size of
the lesion. Therefore, it seems that one of the rea-
sons the aqueous extract reduces the lesion size
might be due to impenetrability of the aqueous ex-
tract into the thick pustule. Therefore, it is likely
that the external application of vitamin A has in-
duced a suitable environment by reduction of the
lision thickness so that the garlic extract could
penetrate into the host tissue. In order to find out if
this preventive effect is due to garlic extract or vi-
tamin A, mice in group 7 were subjected to vitamin
A without garlic extract for 40 days. The results
from this group showed that the external use of
vitamin A without garlic extract did not reduce the
lesion diameter, suggesting that vitamin A is not
responsible for the reduction of the lesion size.

Nitric Oxide Release

While NO release pattern by macrophages of
groups 2-5 was similar and no significant difference
was seen among these groups, nitric oxide release
by macrophages of the sixth group was found to be
more than the others, indicating the possible corre-
lation between leishmania healing and NO release.
Our results have similarities and differences with
the results reported by Ghazanfari et al.** They
found that garlic-treated mice developed Th;-type
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Figure 4: Comparison of all groups at different

times.

cytokine response while glucantime therapy led to
a Thy-type response with a lower level of IL-2. Our
results showed that glucantime had the best effect
on the reduction of lesion diameter, but macro-
phages of this group (group 2) produced less NO
than of group 6. This result indicates that thera-
peutic effect of glucantime may not be via NO re-
lease.

In our study, peritoneal macrophages from gar-
lic-treated mice produced a high level of NO. On
the other hand, there is a report showing that Y-
IFN, a Th; cytokine, is an important stimulator for
macrophages in releasing NO.» Therefore, it is
likely that garlic extract enhances NO release by
stimulating Y-IFN release in Thl cells by macro-
phages. Since NO is an important mediator for
killing leishmania. It is possible that garlic extract
promotes leishmania healing through NO release.
Previous studies have also reported that several
properties of garlic might be attributed to its ability
to ph;/siologically increase nitric oxide re-
lease,™*** which is in agreement with our results.
In our previous work, we also showed that arginine
is required for NO production by macrophages. In
the present work macrophages induced NO without
arginine supplement to the tissue culture which is in
agreement with the report of Das et al.
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