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Abstract                                                            
 

Background: Honey and sugar both have anti-leishmanial effects in-vitro, but honey was 

found to be superior to sugar. Honey was found to be effective in the treatment of cutaneous 

leishmanisis. Leishmanisis responds poorly to treatment and frequently relapses. Secondary 

infections add to the severity of lesions both in the skin and mucous membranes 

Objective: To utilize bee honey in topical treatment of induced-hamster leishmanial ulcers.  

Materials and methods: Different raw, bee honey, floral origin samples were collected.                                                                                       

Hamsters were inoculated by leishmania parasites obtained from human cases of leishmaniasis.                                                                                         

Schneider's medium was used for the initial isolation of the leishmanial parasites. 50 adult were 

inoculated with Leishmania promostigote culture: 25 hamsters were the test group and 25 

hamsters were the control group. Fixed smears were processed by staining with haemotoxylin, 

eosin and Giemsa stain. All the opened lesions of the test group hamsters were covered by 

honey. The control group was injected with pentostam.                                                                                                                                                     

Results: All inoculated hamsters developed lesions ranging from small nodules to opened 

ulcerated lesions. The size of the lesion ranged from 0.5 -2 cm. Smears showed lymphocytes , 

histocytes and plasma cells. Amastigotes were found  intracellularly and extracellularly. 

Application of honey showed a good response to treatment after one week. Healing of most 

ulcers treated with honey were achieved within 4 weeks. The 25 hamsters control group showed 

low response to the treatment. Hamsters treated with honey responded within shorter time.                                                                                                                                                   

Conclusion: Honey supported the treatment  of  cutaneous  leishmanisis. Honey is a potent 

agent for cleaning infected wound. 
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 Introduction   

Leishmanisis is a disease caused by a protozoan organism. Man is the main host of this parasite. 

The Leishmania genus contains three species affecting man: Leishmania donovani (causing 

visceral leishmanisis, Kala azar), Leishmania braziliensis (American leishmanisis, muco-

cutaneous leishmanisis) and Leishmania tropica, (oriental sore, cutaneous leishmanisis).                             
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All three are usually transmitted by various species of Phlebotomus sand fly. Two stages in the 

life cycle are known: amastigote in man and reservoir mammals and promostigote in the sand fly 

and in culture. Cutaneous leishmanisis is caused by the amastigote form, in the macrophage cells 

in which it multiplies by binary fission, causing the death of the host cell. The cutaneous 

leishmanisis attacks the skin only. The basic pathologic lesion of each organ invaded by 

Leishmania, is the enormous multiplication of the cells. The organisms may   also be found in 

macrophages derived from the blood.                                                                            

Pathogenesis depends on the parasite strain and the host response. The primary lesions may be 

either obvious (usually in cutaneous leishmanisis) or the lesion appears as a granuloma formed 

by macrophages containing a mastigote which may be killed by sensitized by lymphocytes. The 

lesion may become chronic, usually accompanied by secondary bacterial infection1.                                                                                                                                       

Leishmanisis diagnosis is based on the demonstration of the parasite obtained from lesions or 

organs in smears or culture, or in hamsters inoculated with patient's specimens.                   

Pentavalent antimonials are the drugs of choice. Sodium antimony gluconate (pentostam) is 

given intramuscularly in cases of multiple lesions. In single lesions it may be injected into the 

margin of the ulcer.                                                                                                                                               

Zenia and his colleagues (1997)2 investigated the activity of honey dilutions against three species 

of Leishmania. The results were compared with the effects of the same concentrations of sugars..                                                                     

Apitherapy has become the focus of interest as a form of alternative and preventive medicine for 

treatment of a number of clinical cases. Honey has been suggested as an effective healing agent 

in treatment of postoperative wounds. In many cases honey has cleaned up wounds when 

conventional treatment was unsuccessful. Honey has a potent antibacterial activity and is very 

effective in clearing wounds infection by inhibiting a wide range of bacteria. Commercial honey 

has been reported to accelerate wound healing when applied topically to experimentally induced 

wounds3.                                                                                                                                                             

This study was the first in Sudan to investigate the biological activity of Sudanese honey on 

purulent wounds of hospitalized patients when applied topically. Honey can enhance wound 

healing by promoting healthy granulation tissue growth and act as a barrier to prevent cross 

infection.  

Materials and methods 
 

This was a qualitative, descriptive, experimental study. It was conducted at King Khalid                                                    Hospital 

(Saudi Arabia). It was carried out during the period from May 2004 to April 2005.                                                                                                         

Different raw, bee honey, floral origin samples were collected. The floral origin of these samples                                           included 

sidr, mountain, and sun-flower. All honey samples were stored in glass containers at room                                            temperature. 

The pH, date of collection, and origin were recorded. The specimens were collected from male                                                                                                                 

and female Leishmania patients.  

 Schneider's medium (Sigma, UK) was used for the initial isolation of the leishmanial parasites 

from  the ulcer lesions or biopsies taken from patients. This medium was made selective by 

adding streptomycin and penicillin. 50 male and female adult Mesocircetus auratus hamsters  
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 (90-175gm) were inoculated with Leishmania promostigote culture: 25 hamsters were the test 

group and 25 hamsters were the control group. 1 X 105 cells/ml of Leishmania was inoculated in 

the medium. Regular check for parasite growth was made by examining the inoculated medium 

microscopically (x 40 objective lens) Sub-culture was performed when parasite reach the 

stationary phase; and the incubation time was six days at 22 ºC.                                                                         

Each hamster was inoculated first by shaving the tail base and cleaned by alcohol swabs. The 

inoculated medium was examined microscopically for the promostigote. Positive culture was 

centrifuged at 3000 rpm for 3 minutes, the superinated layer was discarded. 0.1 from the culture 

deposit was inoculated to the hamsters-tail base intradermally. The hamsters were checked for 

lesion at the site of inoculation weekly. Impression smears were made from detected lesion. The 

prepared smears were then fixed with methanol and stained with Giemsa stain.                                           

Skin biopsy was performed by removing a small piece of skin from the opened lesion of the 

infected hamster using a sharp sterile blade from the edge of the lesion, where amastigotes were 

present. The biopsy was transferred to 10% formalin in sterile universal containers for 

cytological diagnosis. Fixed smears were processed by staining with haemotoxylin, eosin and 

Giemsa stain. All the opened lesions of the 25 test group hamsters were covered by honey. Sidr 

honey was applied topically to the infected lesion by soaking gauze in honey, and covered by 

plasters. Each hamster was kept separately to prevent liking by other hamsters. Hamsters were 

dressed daily by topical honey and the lesion size was measured daily in cm. The other 25 

hamsters control group was control group was injected every other day by with 0.1ml 

intramuscular pentostam and the lesion was cleaned daily by saline and alcohol, and covered by 

sterile gauze. The size of lesions were measured by millimeter papers. 

Results 

The hamsters were checked for lesion at the site of inoculation weekly. After two weeks all the 

inoculated hamsters developed different types of lesions ranging from small nodules to opened 

ulcerated lesions.  

 
Fig, (1): Healed leishmanial ulcer 
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The size of the lesion ranged from 0.5 cm up to 2 cm. The animals were followed daily. Smears 

were taken from all lesions and stained with Giemsa stain and examined microscopically for  

amastigote stage. The smears showed inflammatory cells formed of lymphocytes , histocytes and 

plasma cells . Amastigotes were found  intracellularly and extracellularly. The 25 hamsters of 

test group which were treated by the application of honey showed a good response to treatment 

after one week. Lesion appeared as bright red with early epithelization. Edema had subsided, and 

necrotic tissue was replaced with healthy granulation tissue. Healing of most ulcers treated with 

honey were achieved within 4 weeks.                                                                                                              

The 25 hamsters control group treated with intra-lesion injection of pentostam, showed low 

response to the treatment, and ulcers remained with pus and necrotic tissue. They took up to 16 

weeks to heal. Hamsters treated with honey responded within shorter time as compared with that 

treated by pentostam injection. Complete healing of the lesions was assessed by absence of the 

amastigote parasite, negative direct smears, and complete re-epithelization of ulcers (Fig. 1).                       

Discussion  

    
The findings of the present study showed that healing of cutaneous leishmaniasis of hamsters 

treated with honey dressing was achieved within 4 weeks. Ulcers appeared bright red with  

healthy granulation tissue. Healing of 80 % hamsters treated with honey were achieved within                  

4 weeks. Healing was assessed by disappearance of amastigotes in microscopic smear and ulcer 

size had decreased. Recent findings reported by Zenia et al2 showed that honey had an anti-

leishmanial activity when tested in vitro. However, the combination of honey and glucatime was 

found ineffective in controlling cutaneous leishmaniasis4. Furthermore the pentamidine drug 

which was considered the drug of choice for treatment of cutaneous leishmaniasis; it was found 

recently to produce side effects5. Alternatively, honey was found to be an effective treatment for 

cutaneous leishmaniasis as regard the toxic effects of other drugs. Additional advantages of 

honey are its low cost and effectiveness as compared with synthetic drugs.                                                       

On the other hand, honey had been reported to be an effective agent against different kinds of 

infected ulcers6. Honey helps in curing edema and replacing necrotic tissue with healthy 

granulation tissue7. The healing process with honey becomes favorable when applied topically 

on infected wounds and ulcers.                                                                                                             

In the present study, honey was found to be an effective agent against amastigote. These findings 

were in agreement with the findings reported by Zeina et al2 , who found that honey an effective 

in vitro against promastigotes. Low pH of honey may help to create and maintain optimal 

conditions for the migration, proliferation, and organization of collagen7. The anti-inflammatory 

effects of honey are attributed to its viscosity which makes honey to provide                         a 

protective barrier that prevents cross-infection. Tonks and his co-workers8 reported that honey 

stimulates cytotoxine release from monocytes, which gives rise to activation of tissue repair. 

Honey contains vitamins, minerals, aminoacids, and sugars needed for the growing cells. Thus 

honey was found more effective than anti-leishmanial drugs. Topical dressing of cutaneous 

leishmaniasis with honey is very effective and provides treatment in a short time as compared 

with pentostam treatment. Honey is a natural product that can be used easily without side              

Wadi, 2017: Vol 2 (5) 

http://ajmsc.info/


5 
 

African Journal of Medical Sciences           http://ajmsc.info 
 

 

effects. From this study it may be recommended that topical  application of  honey  on  infected  

wounds  and  burn is  highly advocated to inhibit resistant  bacteria  not  responding to antibiotic  

treatment. Honey being a natural  product with low cost is highly  recommended  for  treatment  

of  such  diseases.                                                                                                                                                           

Conclusion: Honey supported the treatment  of  cutaneous  leishmanisis. Honey is a potent agent 

for cleaning infected  wound .  
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