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ABSTRACT
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The use of Nigella sativa concoction is very popular for treatment of different illnesses and its role on opportunistic organisms in Human Immunodeficiency virus (HIV) infection required antimicrobial investigation. Against this background this study aimed at determining the antimicrobial effect of Nigella sativa concoction on clinical isolates (Staphylococus aureus, Escherichai coli, Streptococus feacalis and Candida albicans) obtained from HIV infected patients in Nigeria using the Agar disc diffusion and dilution methods. All clinical isolates showed varying degree of susceptibility to Nigella sativa.  At disc concentration of 100mg/ml, Nigella sativa was observed to produce a mean diameter of inhibition of 24 ± 3mm, 28 ± 6mm and 27 ± 3mm to Staphlococuc aureus, Escherichia coli and Streptococus feacalis respectively as compared to 18 ± 5mm, 22 ± 4mm, and 23 ± 4mm obtained with gentamin and 23 ± 4mm, 28 ± 5mm, and 27±4mm recorded with the use of Cefotaxime. Mean diameter of inhibition produced by Nigella sativa against Candida albican was 40±3 mm, while the use of Nystatin and ketoconazole recorded 17±3 mm and 19±2mm respectively against the same isolate.  MIC was 0.8, 0.6, 0.4 and 1.4 ug/ml for Staphylococus. aureus, Staphylococus faecalis, Escherichai .coli and Candida albicans respectively. The study concluded that Nigella sativa concoction is a potent antimicrobial agent when compared with Cefotaxime, Gentamycin, ketoconazole and nystatin
 
INTRODUCTION
United Nations reported that about 2 million death was caused by HIV/AIDS in 2008 (UNAIDS 2009).  Scientists regarded HIV infection as the worst epidemic in recent decades and almost 2/3rd of the 33.3 million infected people live in Africa (UNAIDS/WHO, 2010). It was reported that about 2.7 million people were infected with HIV in 2008 (UNAIDS/WHO, 2009). No infectious agent claimed up to 1.4 million lives in Sub-Saharan Africa except HIV (UNAIDS/WHO, 2009). There were about 170,000 deaths caused by HIV/AIDS in Nigeria in 2008 (UNGASS, 2010). However, only about 350,000 of 2.6 million people living with HIV/AIDS could have free access to highly active anti-retroviral therapy (HAART) in 2009 in Nigeria (UNAIDS/WHO, 2010). 
HIV infection is generally regarded as non-curable except very few reported cases, all the attempts to cure the HIV infection proved abortive (Lu et al., 1997;Onifadeet al., 2012; Onifadeet al., 2013).However, significant progress had been made on controlling almost all the steps involved in the viral replication cycle (Kindtet al., 2007). Introduction of highly active anti-retroviral therapy (HAART) had effectively reduced the death associated with HIV infection. Although many of the HIV patients on HAART recover from HIV/AIDS infection and become aviraemia within 100 days of commencement of therapy but sero-reversion is very rare (Abbas et al, 2000; Finzi&Siliciano, 1998; Kindtet al., 2007). 
The nature and severity of the illness prompted many to seek for options outside orthodox medicines especially when they are available in abundance. World Health Organisation estimated that about 80% Africans use herbal remedy for treatment of illness.Herbal remedies was defined as herbs, herbal materials, herbal preparations and finished herbal products, that contain as active ingredients parts of plants, or plant materials, or combinations thereof used to treat a multitude of ailments throughout the world (WHO, 2002).There are many herbal medicines used for human immunodeficiency virus (HIV) infection in many parts of the world. 
Many herbal remedies had played many roles in treatment of HIV/AIDS ranging from opportunistic infections to the inhibition of the viral replication (Cos et al., 2008; Kong et al., 2003). Tat (p14 regulatory protein that activates proviral DNA transcription) had been documented to be inhibited by pentosan poly-sulphate, a carbohydrate derivative (Watson et al, 1999). Reverse transcription and HIV induced cell fusion is also inhibited by Ancistrocladuskorupensis, a liana (Mattheeet al., 1999). A canolide (coumarin) from tropical forest tree (Calophyllumlanigerum) was documented to possess non-nucleoside reverse transcriptase inhibitory potential in potency (Dharmaratneet al., 2002). Some Chinese medicines have been reported to cause sero-reversion in HIV patients (Lu et al., 1997).
Nigella sativa is a popular herb that have been in use in many forms (root, leaf and seed) since many centuries as dated in Islamic and Christianity history (Al-Bukhari, 1976; Isaiah 28: 25, 27). Because it is widely available in Asia and Mediterranean regions, there are many names attributed to it: cumin, black seed, fennel flower, nutmeg flower, Roman coriander, black caraway,kaljeera, ketzakh etc. Many research studies have been documented on the attributed role of Nigella sativa in treatment of various ailments ranging from infectious to non-infectious diseases (Rhandhawa, 2008).  
Nigella sativa was documented to increase T helper cell and other leucocytes (Bamosaet al., 1997; El-Kadi&Kandil, 1986). The accelerating wound healing effect of N. sativa had been established in rats and humans (Ahmed et al., 1995). It has potent anti-inflammatory, pyrexic and analgesic effects (Al-Ghandi, 2001; Houghton et al., 1995). It has been demonstrated to be useful in ameliorating allergic diseases (Badar, 1960). 
Many herbal remedies have been documented to be effective against HIV infection in Nigeria (Elujoba, 2005; Mbahet al., 2007). Many of the reported effective herbal remedies for HIV infection in Nigeria act on the opportunistic infections caused by micro-organisms (Abere and Agoreyo, 2006; Elujoba, 2005). Baissea axillaries Hua, a popular herbal remedy in Nigeria used to treat many diseases was also effective against bacterial opportunistic infections in HIV patients (Abere and Agoreyo, 2006).  Thus there is a need to evaluate the antimicrobial potentials of Nigella sativa concoction, an herbal remedy used for HIV opportunistic infections in Nigeria. 

MATERIALS & METHODS
Micro-organisms:
Staphylococcus aureus, Escherichia coli, Streptococcus faecalis (bacteria) and Candida albicans (fungi) isolated from HIV patients were identified and collected from Microbiology department of Igbinedion Teaching Hospital, Okada 
Nigella sativa concoction
Nigella sativa concoction is herbal remedy (A-Zam) trade named SS-JO as registered with National Agency for Food Administration and Control (NAFDAC). It contained alkaloids, tannins, cardenolides, saponins and anthraquinones (Onifade et al., 2011a). Nigella sativa concoction is normally prescribed as 0.5ml/kg per day for HIV infection.
Preparation of Nigella sativa concoction 
1Kg of Nigella sativa concoction obtained from the herbal therapist was dissolved in 1 litre of de-ionized water and allowed to soak for about 2hours. The extract was subsequently filtered first using a clean muslin cloth and then through a Whatman No 1 filter paper. A rotary evaporator was used in vacuum at 40 o C to concentrate the extract. The concentrated extract was stored at 4Oc in a refrigerator at 4 Oc for further use. The concentrated extract was reconstituted with de-ionised water to a final concentration of 100mg/ml. This concentration was used in preparing sterile disc for susceptibility testing.  
Standard antibiotic disc comprising of gentmycin 10ug/ml, Cefotaxime 30ug/ml were also employed for susceptibility testing of bacteria. Standard Nystatin disc (100ug/ml) and ketoconazole (50ug/ml) were also used in susceptibility testing of Candida albicans. 
Antimicrobial susceptibility testing
The isolates of S. aureus, E. coli, S. faecalis and C.albicans obtained from HIV patients were inoculated on nutrient broth (for bacteria) and Sabouraud dextrose broth (fungi) and cultured at 37 o C for 24 hours. The bacterial cultures were then inoculated into Mueller Hinton agar while the C. albicans was inoculated on Sabouraud dextrose agar. A disc of containing 100mg/ml of Nigella sativa was overlaid on organisms inoculated on Mueller Hinton Agar and Saouraud dextrose Agar. The procedure was carried out in triplicates for the prepared  concentrations of Nigella sativa concoction, negative control (de-ionised water) and positive control (standard drugs)  which were gentimycin (10ug/ml) and Cefotaxime (30ug/ml) as well as Nystatin (100ug/ml) and Ketoconazole (50ug/ml) The plates were incubated at 37 o C for 24 hours. The inhibition zones were measured at the end of incubation and calculated as the difference between disc diameter (5 mm) and the diameters of inhibition (Hewitt and Vincent, 1989). The minimum inhibitory concentration (MIC), the lowest concentration of a compound that inhibits growth of a microorganism, was determined by the standard two-fold dilution technique using nutrient broth medium (Hewitt and Vincent 1989; Singh et al., 2002) 






RESULTS
In this study all clinical isolates tested were sensitive to Nigella sativa aqueous extract.Of all bacteria tested, Escherichia coli strains were observed to have the highest mean zone inhibition diameter of 28 ± 6mm to Nigella sativa extract at disc concentration of 100mg/ml. This was closely followed by Streptococus feacalis which had a mean zone inhibition diameter of  27 ± 3mm. Staphylococus aureus showed the least sensitivity to Nigella sativa extract with a mean zone inhibition diameter of 24 ± 3mm.  The mean zone inhibition diameter observed with the use of standard gentimycin (10ug/ml) disc and Cefoxitime (30 ug/ml) disc  were (18 ± 5mm, 23 ± 4mm) to Escherichia coli, (22 ± 4mm, 28 ± 5mm) to Streptococus feacalis and (23 ± 4mm, 27±4mm) to Staphylococus aureus respectively (Figure 1). 
The mean zone inhibition diameter of Nigella sativa extract to Candida albican (40±3 mm) was higher than 17±3 mm and 19±2mm recorded by standard Nysatain and Ketoconazole respectively (Figure2).
The minimum inhibitory concentration of Nigella sativa extract to Staphylococus aureus, Streptococus feacalis, Escherichia coli and Candida albican was 0.8, 0.6, 0.4 and 1.4 ug/ml respectively (Figure 3).






DISCUSSION
The use of herbal remedies by HIV patients could not be over-emphasized (Cos et al., 2008, Onifadeet al., 2011b). However, the antimicrobial effects of some of these herbal therapies had not been investigated. Nigella sativa concoction is normally use by HIV patients as complementary therapy to highly active anti-retroviral therapy or as alternative therapy, therefore its role in HIV infection was investigated in this study. The microbial agents in this study were opportunistic bacteria Staphylococcus aureus, Escherichia coli, Streptococcus faecalis and afungus (Candida albicans) isolated from HIV/AIDS patients. 
The microbial (bacterial) inhibitory activity of each drug in this study as illustrated in Figure I showed that all the drugs inhibited the growth of clinical strains of S. aureus, E.coli and S. faecalis. However, Nigella sativa concoction inhibited the bacteria most followed by Cefotaxime and gentamycin was the least.  This result confirmed the earlier studies that crude Nigella sativa seed was a potent anti-bacterial agent (Morsi 2000; Topozadaet al.,1965). The high antimicrobial potency observed in this study could have been responsible for rapid disappearance of signs and symptoms associated with septicaemia in HIV patients that commenced Nigella sativa concoction therapy (Onifadeet al., 2011c). 
Fungal infection is very common in advanced HIV infection. Opportunistic infections thrive in HIV/AIDS patients because of immunosuppression. The use of antifungal agents to treat oral and systemic mycosis in HIV/AIDS patients ameliorates anorexia and other signs and symptoms. From the result of this study, Nigella sativa concoction had the highest antimicrobial effect on C. albicans(Figure III). This confirmed the earlier studies that Nigella sativa extracts or concoction is effective against fungi in animals and HIV patients (Aljabreet al., 2005; Onifadeet al., 2013)
Contrary to the expectation that the orthodox antimicrobial agents are more effective than herbal remedies, the results of antibacterial and antifungal effects as illustrated in Figure I, II and III confirmed that some herbal remedies are more effective in controlling microbial infection (Lu et al., 1997; Onifadeet al., 2012). Despite the fact that there is a very rare single antibiotic agent that is very potent against both bacterial and fungi organisms, it is evident from this study that Nigella sativa concoction is a potential broad spectrum antibacterial and antifungal agent. Thus, its persistent use by HIV patients might be due to its effectiveness in ameliorating signs and symptoms associated with opportunistic infections in advanced HIV infection. This is in support of earlier reports that some herbal remedies were used to control diarrhoea in HIV infection (Abere and Agoreyo 2006; Onifadeet al., 2010) 
 This study concluded that Nigella sativa concoction is a potent antimicrobial agent like orthodox drug on clinical strains of bacterial and fungal organisms and further study should be carried out on protozoa and viruses.   
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Figure I showing different drugs with inhibition diameter (mm) + standard deviation (bacteria)
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Figure II showing different drug with inhibition diameter + standard deviation (C.albican)










Figure III showing the Minimum Inhibitory Concentration (MIC) of Nigella sativa 
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C.albican inhibition diameter (mm)	Nigella sativa concoction	Nystatin	Ketoconazole	39.5	16.5	18.5	



concentration (ug/ml)	S.aureus	E.coli	S.faecalis	C. albican	0.8	0.4	0.60000000000000098	1.4	
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