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Abstract: This study describes cell growth inhibition through invitro, invivo antileishmanial and cytotoxic effect of
Resveratrol. Resveratrol was tested at range of concentration of 1 - 10 pg/ml for invitro analysis on L-tropica strain for 24 —
72 h, whereas Sodium Stibogluconate was reference drug. BALB/c mice were subjected to invivo test relative to negative
control, while mammalian cells (Lymphocytes) were used in cytotoxic test. After 72 h, tested compound showed significant
results against promastigotes at concentration of 1 pg/ml, 2.5 pg/ml, 5 pg/ml, 7.5 pg/ml and 10 pg/ml which were 90.5 *
0.02, 95.2 £ 0.07, 96.5 £ 0.05, 97.8 £ 0.03 and 98.2 *+ 0.04 respectively. After 6 weeks, it showed promising results against
intracellular amastigotes in mean lesion size which decrease from 0.9 £ 0.2 mm to 0.25 £ 0.2 mm (p < 0.02) where as 10
mg/kg (dose) was subjected to BALB/c mice which exhibited decrease in percentage cure rate up to 94.01 (95 % C.I =
92.01 — 96.21). ICs, values of lymphocytes showed 14.23 pg/ml (95 % C.I = 10.05 — 17.56) against Resveratrol. After
analysis, it was observed that Resveratrol possesses anti-leishmanial activities against the cell growth of L. tropica and has
no effect on lymphocytes.
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1. Introduction 2. Experimental

Leishmaniasis is an infectious disease, which is prevalent
all over the world. It belongs to genus Leishmania. It
affects millions of people annually around the globe [5].

Existing remedies have high cost, drug resistance, toxicity (Streptomycin, Penicillin), RPMI-1640 medium, formic acid,

and high dose regimen. Natural entities exhibit safety and  pyigo (Dimethyl Sulfoxide) were purchased from Sigma
efficacy in terms of drug potential against infectious  Ajgrich. USA.

diseases [6]. Morus Nigra have number of pharmacological

properties like Anti-inflammatory, antioxidant, Anti- 2.2. In-Vitro Test

leishmanial etc, which are due to presence of natural

entities i.e., Flavonoids, Coumarins, Carotenoids, and

Anthocyanins [4]. Resveratrol (C14H;,05) was isolated from

Morus Nigra which possess anti-inflammatory and * . .

antioxidant activities [1, 9]. ie., ?, 2.5, 7.5, and 10 pg/ml dissolved in DMSO, as
In current work, Resveratrol was subjected to check the CcXPlained by Igbal etal., 2017 [7].

inhibition o.f Leishmania cell lines through invitro, in vivo 3 3 11 Vive Test

and cytotoxic test.

2.1. Chemicals

Resveratrol, Fetal Bovine serum (FBS), Antibiotics

Effect of sample was checked on Leishmania tropica
KWH23 strains having 1.6 x 10° cells/ml at 24 — 72 h.
Sample solution was prepared with different concentrations

BALB/c mice were supplied by AMSON vaccines and
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Pharma (Animal house), Islamabad. 03 groups of BALB/c
mice were designed which comprised of first group of drug
control, second group of positive control (Standard drug) and
negative control in third group. 08 samples were prepared in
which four were standard drug and rest of four were compound
(sample) material as described by Igbal K et al., 2017a.

Bioethics statement: The study was approved by Bioethics
Committee, The University of Lahore (UoL), Islamabad
(Approval ref. No. BEC/PHARM/0501) for antileishmanial
analysis. The mice were maintained in rely with UoL,
Islamabad guidelines on the care and use of laboratory
animals [3]. Satndard diet and water ad libitum was given to
mice during analysis.

2.4. Cytotoxicity Test

In cytotoxic analysis, given four strenght (1, 2.5, 7.5, and 10
pg/ml) were checked against mammalian cells obtained from
healthy volunteers whereas having promastigotes concentration
was 1.6 x 10° cells/ml at 24 — 48 h under light microscope.
Method was adopted as described by Igbal k et al., 2016b [2].

3. Statistics

% Inhibition of cell growth was expressed as mean+ SD of
three replicate measurements. Cytotoxic test was expressed
as % inhibitory concentration (ICsy) and analysed by non-
linear regression analysis. For in vivo assays, mean lesion
size (mm) and percentage cure rate were analysed with
GraphPad Prism 5 software (GraphPad software, San Diego,
CA). P values <0.05 were taken as significant.

4. Results
4.1. In-Vitro Inhibition of Cell Growth

Invitro cell growth inhibition was checked on KWH23

having concentration 1.6 x 10° cells/ml. Resveratrol showed
significant inhibition of cell growth 90.5 and 98.2 at 1
pg/ml and 10 pg/ml (Table 1) respectively. When the
sample was compared with standard drug (Sodium
Stibogluconate), it has 91.0 and 94.5 at 1 pg/ml and 10
pg/ml at 72 h respectively.

Table 1. Showing inhibition of cell growth by Resveratrol. Data represent
mean precent inhibition #S.D of three replicates.

Compound Compound (Sample) % inhibition at Time (h)
(Sample) concentrations (ng/ml) 24 72
1 70.1£0.01  90.5%0.02
2.5 65.5+£0.00  95.2+0.07
Resveratrol 5 64.1£0.02  96.5+0.05
7.5 60.5+0.05  97.8+0.03
10 59.1£0.08  98.2+0.04
1 50.2£0.01  91.0x0.02
Sodium 2.5 52.4%+0.00  92.5%0.05
Syl 5 54.610.04  92.2+0.01
7.5 55.3%0.00  93.1x0.02
10 56.4£0.00  94.5x0.00
1 0.00£0.00  0.00£0.00
2.5 0.00£0.00  0.00£0.00
NC 5 0.00£0.00  0.00£0.00
7.5 0.00£0.00  0.00£0.00
10 0.00+0.00  0.00+0.00

4.2. In-Vivo Inhibition of Cell Growth

BALB/c mice were infected via intraperitoneal route with
L. Tropica strain having concentration of 1.6 x 10° cells/ml
for 120 days. When treated with Resveratrol, it showed
decrease in lesion size from 0.9 to 0.2 mm, having % cure
rate of 95.05. Sodium stibogluconate showed 92.01 % cure
rate and lesion size decreased from 0.92 to 0.4 mm, in which
all the mice survived, when compared with negative control
in which lesion size increased from 0.91 to 1.4 mm and all
the infected mice killed.

Table 2. Showing invivo inhibition of cell growth by Resveratrol. Data showed mean lesion size #S.D.

s Feginen Mean Lesion Mean Lesion (mm)  %age Cure Rate No: of mice Mean
Sample (For 05 Days) (mm) After Treatment (with 95% cured/No: of mice survival time
Pre-treatment (After 08 Weeks) Confidence intervals) Infected (Days)
Resveratrol 15 mg/kg 0.9+0.00 0.240.5 95.05 (93.01-98.05) 6/6 >60
ng)‘;‘grﬁlconate 7.5 mg/kg 0.92+0.02 0.4+0.2 92.01(90.01-94.05)  6/6 >60
NC 10 mg/kg 0.91+0.01 1.454+0.01 0.000 0/6 >30

4.3. Cytotoxic Effects

Resveratrol showed potent cytotoxic effect having ICs
value 13.05 at 72 h, when treated with lymphocytes.

I1Csp (ng/ml)
95% confidence intervals

13.05 (10.01-15.05)

Sample

Resveratrol

5. Discussion

In this study, Resveratrol was selected for invitro

antileishmanial effect which showed significant results 98.2%
(10 pg/ml) at 72 h when compared with standard drug
which showed an agreement with reported Antileishmanial
research work [10]. BALB/c mice were infected via L.
Tropica strain in which mean lesion size (mm) decreased to
0.2, having 95.05% cure rate with all mice survived within
120 days. The inhibition of strains in BALB/c mice may be
due to inhibition of metabolic pathway in L. tropica [6].
Safe profile of compound was observed in cytotoxic test
when compared with previous findings [8, 10]. Morus
Nigra possess a lot of biological and pharmacological
properties which are due to present of phytochemical active
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moieties. Resveratrol is one of active constituent of Morus
Nigra. It is the first time when Resveratrol is subjected to
Leishmania cell lines for invitro, invivo and cytotoxic
effects for comprehensive analysis.

6. Conclusion

In this study, Resveratrol possesses a potent effect against
Leishmania tropica strains which is due to metabolic
pathways and that would lead to further findings for
development of convenient, safe and less resistance
antileishmanial drug.
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