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Abstract 

Introduction: cutaneous leishmaniasis is parasitic disease in Iran and a major health problem in the 

country. The aim of this study was to compare the efficacy-achieved derivatives of 2-phenoxy nicotinic 

acid hydrazide sulfonamide and glucantime is in the treatment of leishmaniasis. Material and method: 

In this experimental- laboratory study Leishmania major promastigotes, a standard strain MRHO / IR / 

75 / ER were cultured in NNN medium. Then in tubes containing medium, 105 Leishmania 

(equivalently100 ml) and 0.5 ml of dilution of 2-phenoxy nicotinic acid hydrazide sulfonamide and 

glucantime at a concentration of 2/0, 1, 5, 25 and 125 µg/ml separately added. Cell proliferation assay 

done by using BrdU (XTT) kit. Result: The results of variance analysis showed that 2-phenoxy nicotinic 

acid hydrazide sulfonamide derivatives and Glucantime have inhibitory effect on the parasite 

Leishmania. all concentrations tested 2.0, 1, 5, 25 and 125 µg/ml decreased the number of Leishmania 

parasites that their effects compared to control group was statistically significant (P = 0.000). 

Conclusion: 2-phenoxy nicotinic acid hydrazide sulfonamide derivatives able to inhibit the in vitro 

proliferation of Leishmania major and compared to Glucantime had better inhibitory effect on major 

promastigotes growth of Iranian rural leishmaniasis. 

 

Keywords: 2-phenoxy nicotinic acid hydrazide sulfonamide, Leishmania major, Glucantime, 
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Introduction 

Leishmaniasis is one of the most important 

infectious diseases over the world (WHO, 

2552)(1).Leishmaniasis is a disease caused 

by an intracellular protozoan parasite 

(genusLeishmania) transmitted by the bite 

of a female phlebotomine (2).Sand flies while 

eating human blood transmitted metacyclic 

promastigotes to humans (3)A few bites 

leading to clinical disease because most 

parasites are destroyed by the immune 

system (4). The disease is clinically varied 

symptoms that there are three major types 

of leishmaniasis: visceral (kala-azar), the  

 

 

 

most important disease; cutaneous, the most 

common; and mucocutaneous (5).The 

cutaneous type is prevalent in many Asian 

countries, including Iran. The parasites that 

cause diseases acquired from sandfly bites 

(6).Disease Protests is different based on the 

type of wound. In rural type cutaneous   

leshmaniasis that caused by Leishmania 

major, wound has rapid growth and short 

courses but in city type that is caused by 

Leishmania tropica are slow-growing lesions 

(7). Diagnosis is by microscopic observation 

of Leishmania in the resulting lesions (8). 
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Treatment of cutaneous leishmaniasis in 

resistant cases (more than 4 months), 

multiple scars (2 to 45 ulcers), larg lesions (1 

to 2 cm) and other face lesions to be done. 

Since treatment varies depending on the 

type and severity of damages(9).Different 

methods includings local radiation therapy, 

burn lesions, cryotherapy, infiltration of 

topical drugs have been used for the 

treatment of leishmaniasis in over time (10, 

11).Selected treatment is administered 

pentavalent antimony compounds such as 

Glucantime or Pntvstam drug (12).  

 

Highly toxic, intravenous administration, 

long-term use, drug resistance and high 

price of antimony compounds have caused 

much research done on alternative medicine 

(13). Nonsteroidal anti-inflammatory drugs 

are the most widely used classes of 

medications in the inhibition of pain and 

inflammatory reactions, but little is known 

about its efficacy in treatment of 

leishmaniasis. They have popularized the 

notion of inhibiting prostaglandin (PG) 

biosynthesis as a common anti-inflammatory 

strategy (14). 

 

Most of the currently available NSAIDs 

show significant side effects such as 

gastrointestinal injury, bleeding, and 

nephrotoxicity in long-term usage that 

causes some patients to abandon NSAID 

therapy (14, 15).Thus, a challenging goal for 

such a study field is the discovery of new 

safer anti-inflammatory drugs. Synthetic 

approaches based upon chemical 

modification of NSAIDs have been taken 

with the aim of improving the safety profile 

and, in turn, the therapeutic window of 

these NSAIDs. Several studies have 

described the derivatization of the carboxylic 

function with amide or N-acylarylhydrazone 

having less acidic amide hydrogen as well as 

the capacity of stabilizing free radicals (16, 

17). 

 

Hydrazone are a class of organic compounds 

in the Schiff bases family and were used for 

synthesis of heterocyclic compounds (18). 2-

phenoxy nicotinic acid hydrazide 

sulfonamide derivatives are key 

intermediates and of hydrazonethat there 

are antimicrobial compounds are and 

selectively used to anti-inflammatory 

assessment. Present study evaluated  

Leishmanicidal assessment of 2-phenoxy of 

nicotinic acid hydrazide sulfonamide 

derivatives on promastigots. 

Material and Methods 

Standard strain of Leishmania major, 

MRHO / IR / 75 / ER, provided from 

Department of Parasitology and Mycology, 

Faculty of Medical Sciences, Yazd University 

of medical science and was transferred to 

pharmacy Laboratory of this university.  

 

Leishmania major strain transmitted from 

stock medium to Nicole Navy Neal (N.N.N) 

modified medium to grow sufficiently. 

 

As the liquid phase of 0.2 ml BHI 4 %, 100 

mg/ml streptomycin and 100 ml penicillin of 

for medium were used. The most appropriate 

stage in medium to preserve of in vivo and in 

freezing of parasite is logarithmic phase. 

Thus, the concentration of parasites in the 

106 promastigotes per ml was prepared. 

 

To the proliferation of parasites, 

promastigote forms of NNN medium was 

passaged to RPMI-1640 medium (20 tubes 

each containing 5 ml) which is supplemented 

with 10% FCS, L- glutamine, 292 μg/ml and 

100 U/ml penicillin and 100 μg / ml 

streptomycin. 

At least one week later of passage and when 

the parasite promastigote forms were 

reached to stationary phase, the content of 

the culture tubes centrifuged and parasites 

precipitated washed with sterile PBS buffer 

several times. 

   

Then a little PBS added and number of L. 

major parasites present counted in 

Neubauer haemocytometer. Under these 

culture conditions, the stationary phase of 

parasite growth was obtained in 6 days as 

determined. 

 

L. major promastigotes was prepared in in 

the stationary phase at the rate of 40,000 

per 100 ml in RPMI and used were used to 

cell proliferation assay with BrdU (XTT) 

mehod. 

 

In was added 100 ml parasite (105 

promastigotes) in eleven tubes so that the 

first tube contains μl100 medium RPMI + 

μl100 of promastigotes, and the pipes of the 

second to sixth including to 100 μl of  
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promastigotes concentrations of 0.2, 1, 5, 25 

and 125 µg/ml of phenoxy derivatives of 

nicotinic acid hydrazide sulfonamide and the 

pipes 7 to 11 μl100 addition the 

promastigotes concentrations of 0.2, 1, 5, 25 

and 125 µg/ml of the meglumine was used as 

a positive control. 

 

Plates were incubated in condition with 

temperature ℃ 26, co2 5% and 95% humidity 

for 72 hours. Then μl10 of BrdU reagent 

added to all wells, were incubated for 18 to 

24 hours after the previous mentioned 

conditions, and was centrifuged for 10 

minutes (1700RPM). 

 

The supernatant removed and the plates 

were dried at 60 for 30 minutes.200 μl fix 

Denant added and plate incubated for 30 

min at 15-25. Fix Denat discarded and μl / 

well 100 of the conjugated antibodies as 

anti- BrdU -POD added and incubated for 90 

min at 15-25. Suspension removed and the 

wells were washed three times with washing 

solution. 100 μl/well  TMB added to the 

appropriate color is achieved. 25 μl / well 

H2So4 added as a stop solution and 

absorption were read at 450nm or 630nm 

wavelength as reference. Data was analyzed 

by using SPSS version 17. 

Result 

Data analysis showed that 2-Phenoxy 

nicotinic acid hydrazide sulfonamide 

derivatives had significant effect on decrease 

of Leishmania proliferation in medium 

culture (P <0.05).  It is found that 

Glucantime can reduce growth of 

Leishmania in culture media in dose 

dependent manner (p=0.000). However, it 

was observed in the control group, without 

any treatment, the numbers of parasites 

were increased. 

 

Different concentrations of Phenoxy 

derivatives nicotinic acid hydrazide 

sulfonamide had stronger anti-prolifration 

effect Compare with glucantime on 

Leishmania in all concentrations tested 2.0, 

1, 5, 25 and 125 µg/ml (p=0.000). 

 

 

Table1:  The Mean proliferation of Leishmania major in the concentration range of 0/2 to 125 

µg/ml in the presence of 2-phenoxy nicotinic acid hydrazide sulfonamide and Glucantime 

P-value P-value SD Mean con. Con. Groups 

P=0.000 

P=0.000 

3 53.600 0.2 

2-Phenoxy nicotinic 

acid hydrazide 

sulfonamide derivatives 

5 41.600 1 

2 35.300 5 

2.5 23.000 25 

1.75 4.700 125 

P=0.000 

1.5 73.300 0.2 

Glucantime 

2 71.300 1 

2 68.600 5 

1.5 59.300 25 

3.5 46.600 125 

   100.000  control 

 
Table 2: Analysis of variance to compare the inhibitory effect of 2-phenoxy nicotinic acid 

hydrazide sulfonamide with Glucantime afainst Leishmania major 

Sig. F Mean Square df 
Sum of 

Squares 
 Groups 

 

0.000 
70.831 

363.600 4 1454.400 
Between 

Groups 

Glucantime 
5.133 10 51.333 

Within 

Groups 

 14 1505.733 Total 

0.000 104.709 

1049.817 4 4199.269 
Between 

Groups 
2-Phenoxy nicotinic 

acid hydrazide 

sulfonamide 

derivatives 

10.026 10 100.260 
Within 

Groups 

 14 4299.529 Total 
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Figure 1: Activity of 2-phenoxy nicotinic acid hydrazide (19) (19) vs glucantime (20) (20) 

against intracellular amastigotes. The figure describes the effect of 2-phenoxy nicotinic acid 

hydrazide sulfonamide in wide rwnge (0.2-125) is stronger than glucantime. 

Discussion 

The results of this study showed 2-phenoxy 

nicotinic acid hydrazide sulfonamide inhibits 

proliferation of Leishmania major in a dose-

dependent manner. The compare of different 

concentrations of 2-phenoxy nicotinic acid 

hydrazide sulfonamide with meglumine as 

the standard drug for the treatment of 

Leishmania indicated the inhibitory effect of 

2-phenoxy nicotinic sulfonamide acid 

derivatives is more than the meglumine. 

 

Cutaneous leishmaniasis is endemic in 

many countries, including Iran; despite of 

numerous treatments is still lack a simple 

and effective treatment with fewer side 

effects (10). 

 

The effects of non-steroidal anti-

inflammatory drugs in the treatment of 

many bacterial infections have been 

determined which is varying results have 

been reported. 

 

Jalalian et al  studied antileishmanial effect 

of salicylic acid (6) in susceptible mice 

Balb/c. Results showed that ASA has limited 

effects on leishmania by altering the 

inflammatory immune factors such as CRP 

and NO on the Balb/c infected with L. major. 

In addition, the use of ASA reduced visceral 

parasite replication in target organs and 

amastigotes inside macrophages; whereas 

there is not significantly, changing 

Leishmania wound size, survival rate, 

hepatomegaly and splenomegaly (21). 

 

 

 

Moradi and colleagues, suggested that 

nicotinic acid 2-phenoxy compounds has a 

stronger effect compared with mefenamic 

acid .in addition nicotinic acid has moderate 

inhibitory effects of cyclo-oxygenase І and 

weak effect on cyclo-oxygenase ІІ (22). 

 

Gazanion and colleagues in a study in 2011 

that examined the effect of combination 

therapy on Leishmaniasis. They reported 

that nicotinamide or vitamin B9 had anti 

leshmania effect. Also synergically, effect of 

nicotinamide in combination with trivalent 

antimony compound and amphotericin B 

were seen (23). 

 

N- Acyl hydrazoneis widely used as an anti-

inflammatory, analgesic, and anti-platelet 

compounds, have been described. This is due 

to its ability to mimic the BIS-allylic of 

unsaturated fatty acids and amides. 

 

Some evidences suggest that the hydrazone 

moiety possesses a pharmacophoric 

character for the inhibition of 

cyclooxygenase (19-21). This can be 

rationalized by the Relative acidity of the 

amide hydrogen of the NAH group as well as 

its capacity of stabilizing free radicals. 

 

Narang and colleagues assessed edema 

induced by Carrageenan in rat model for 

determining the impact of several hydrazide 

derivative of nicotinic acid, Naptln-1-acetic 

acid, Naptoksy acetic acid compared with  
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diclofenac, as a standard medication. The 

results showed that nitro-group from 

nicotinic acid derivatives, had changed in 

Meta and ortho position had highest anti-

inflammatory agents. 

 

Various substituted arylidene-2- 

phenoxynicotinic acid hydrazide sulfonamide  

derivatives were synthesized and screened 

for their potential activities (24). 

 

The results of this study showed that 2-

phenoxy nicotinic acid hydrazide 

sulfonamide derivatives of with 

displacement in phenolic circuleable to show 

dose-dependent anti- Leishmania effect.  

According to anti-inflammatory effects of 

these derivatives requires further 

investigation mechanism of anti-

inflammatory factors associated with drug 

effectiveness and change there. 
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