


Evaluation of Antimicrobial Efficacy of Lawsonia Inermis (Henna) Exracts Locally Used Against Vaginal Infections in Northern Eastern Nigeria



ABSTRACT
	Aim: The aim of the study is to determine the antimicrobial efficacy of Lawsonia inermis leaves extracts on some vaginal isolates from clinical specimens.
Study design: The study is a clinical laboratory investigation involving the testing of antibiotic activity of Lawsonia inermis leaves extract against microbial isolates from the vagina.
Place and durations of studies: This study was carried out in Abubakar Tafawa Balewa University Samples from Bauchi specialist hospital from the month of January-October 2019.
Methodology: Vaginal swab samples were collected from 219 pregnant patients whose age ranged between 15-45 years. The swabs were inoculated on agar media by streaking to obtain isolates. Appropriate biochemical test was carried out to confirmed isolates. Solvent and aqueous extraction method was used to extract the bioactive components of Lawsonia inermis leaves followed by phytochemical screening. The Minimum inhibitory concentration (MIC) of the extracts were determine using a standardize inoculum and extracts were tested against isolates using well diffusion method and also the Minimum bactericidal concentration MBC was also tested.
Results: A total of 131 bacterial and 77 Candida albicans were recovered from 219 clinical specimens out of which 77(37%) were Candida albicans having the highest number of isolates followed by S. aureus 70 (33.7%) for bacteria and the least is Neisseria gonorrhoeae 6(2.9%). from 219 clinical specimen from various group of female patient age range of 15 to 45 years old. Higher incidence was recorded from age group 25 - 30 with percentage frequency of 34.4%, followed by age group 31 to 35 with frequency 18.3% of bacteria. In addition, 19% of E. coli and Gardnerella vaginalis are resistant to all. For the Candida albicans high resistance is found in Griseofulvin (30µg) 47%. Phytochemical analysis shows the presence of alkaloid, tannin, quinones, saponins, flavonoid, glycoside, and phtytosterols.
Conclusion: Antimicrobial susceptibility of Lawsonia inermis is active against the target organism. Phytochemical constituents from plant show that they contained active secondary metabolite capable of inhibiting drug-resistant pathogens. Based on the findings of this research work, Aqueous and methanol and ethanol extract of the plants exhibited activity on bacteria and fungi hence possess antimicrobial potentials. 
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1.0 INTRODUCTION 
Vaginitis or vaginal infection is an inflammation of the vaginal and possibly vulva [2]. “It can result in discharge, itching and pain, and is often associated with an irritation or infection of the vulva. Infected women may also be asymptomatic. It is usually due to infection. The three main kinds of vaginitis are bacterial vaginosis (BV), vaginal candidiasis, and Trichomoniasis. A woman may have any combination of vaginal infections at one time. Testing for vaginal infection is not a part routine of pelvic examination. If there is discomfort in the vulvovaginal area, women can request their health care providers to evaluate for the presence of an infection” [5]. Under normal circumstance, vaginitis is held in check by normal body defenses together with other members of the normal flora. For instance, the acidity of the vagina is maintained at pH 4.0-4.5 [29]. 
[bookmark: page17]“This acidity level prevents some vaginal pathogens from establishing. If the balance of the body system is altered, it would affect both beneficial and harmful yeast, bacteria, and other organisms in the body this accordingly would alter the activity of the vagina increasing it to pH 5.0-6.5, therefore, by giving room for the establishment of pathogenic organism such as Candida” [3]. “Vaginal pH may increase with age, phase of menstrual cycle, sexual activity, contraception choice, pregnancy, presence of necrotic tissue or foreign bodies, and use of hygienic products or antibiotics” [29]. “It is generally believed that higher estrogen levels and higher glycogen content in vaginal secretions during pregnancy increase a woman’s risk of developing vaginal infection and it is known to be so common in women during their child-bearing years” [24]. In the past, “medicinal plants were used intensively for medicine as treatment of various disorders. Today, it is estimated that about 80% of people in developing countries rely on traditional medicine for their primary health” [13]. “Traditional medicines are becoming more popular due to high toxicity and adverse effect of orthodox medicaments. This has leads to sudden increase in the number of herbal industries in the drug markets. Several plant species are used by various indigenous systems and allopathy for treatment of different ailment” [14]. 
[bookmark: _GoBack]Lawsonia inermis, also known as henna, the henna tree, the mignonette tree, is a flowering plant and the sole species of the Lawsonia genus. The leaves grow opposite each other on the stem. The plant has a wide range of phytochemicals including; terpenoids, glycoside, naphthoquinones, tannin, saponins, flavonoids, phytosterols, alkaloids, sterols, fatty acids, amino acids, flavonoids. “The various in-vitro and in-vivo studies of L. inermis reported the plant to have antifungal, antibacterial, antiparasitic, antiviral, anticancer, antidiabetic, anti-inflammatory properties” [31].

2.0 MATERIALS AND METHODS
2.1 Clinical Samples Collection and Processing
Vaginal swab samples were collected from 219 pregnant patients whose age ranged between 15-45 years. The samples were collected by a trained nurse using sterile swab stick as described by []. The swabs were inoculated onto MacConkey and Sabraoud Dextrose agar media (Oxoid, UK) as described by [36]. Different colonies were observed and sub-cultured onto a nutrient agar slant for subsequent identification and use. Various morphological, physiological and biochemical analysis was carried out to differentiate the microorganism as described by [5]. Biochemical analysis carried out include; catalase test, coagulase test, indole test, triple sugar iron (TSI), germ tube and bacitracin test. 
2.2 Plant Sample Collection and Processing
A whole branch of L. inermis was obtained from Gubi village of Bauchi Local Government Area and was authenticated at herbarium in the Department of Biological sciences, ATBU, Bauchi. The fresh leaf of L. inermis was washed with water to remove soil and other adhering particles. Lawsonia inermis leaves was air-dried for 4 weeks after which is grinded into powder using sterilized mortar and pestle. Phytochemical components of L. inermis were extracted in accordance with the Soxhlet extraction procedure described by [6] using distilled water, methanol and ethanol. Crude extract was evaporated and transfer to hot air oven at 40°C.The extract were left at room temperature by scaling with aluminum foil and refrigerated until when needed for further analysis.
2.3 Determination of phytochemical components
The method of [4] was used to test for the following phytochemicals; Tannins, Quinones, Saponin, Flavonoid, Alkaloid, Glycoside and Phytosterols
Inoculum for standard antimicrobial susceptibility test were prepared by picking four to five colonies of the organisms with a wire loop, and transferring it into a 2mls of sterile physiological saline and incubating it at 37°C for 2 to 5h until turbidity was equivalent to 0.5 McFarland standard (1.5 x 103 cfu/ml) [9].
The extract concentrations were prepared in accordance with the dilution method described by [35]. Stock solution of the plant extract was prepared by weighing 0.4g of each solid plant extract and dissolving in 1ml dimethyl sulphoxide (DMSO) as reconstituting solvent to make 400mg/ml stock solution, and from the stock solution, 200mg/ml, l00mg/ml, 50mg/ml concentrations were made by transferring lml from the stock solution to the first tube containing lml of DMSO) to make 200mg/ml and from there another 1ml was taken and transferred to the next tube also containing 1 ml of DMSO to make l00mg/ml so on to the last tube to have concentrations of 400,200,100,and 50mg/ml.
Each of the extract (aqueous, ethanolic and methanolic) was tested for sterility after sterilization by inoculating 1mlof each extract on sterilized nutrient agar and incubated at 37°C for 24h. The plates were observed for growth. No growth on the extract after incubation indicated that the extracts were sterilized [32]. 
2.4 Determination of Antimicrobial activity
The in-vitro antimicrobial activity of the crude extract of Lawsonia inermis was determined by agar well diffusion method [17]. Mueller Hinton agar was prepared according to manufacturer’s instruction. The medium was allowed to solidify and the plate were placed in a drier to remove excess moisture. A quantity of 0.1ml of the test organism was taken from the standard inoculums of each isolate and streaked over the entire surface of the dried agar.
The plates were marked to indicate the organism and the position of four holes of different test concentration (400, 200, 100, and 50) mg/ml. Four holes of 6mm in diameter were made on each plate containing the organism with a cork borer. 0.2ml of the different concentration of extract were introduced into the holes in the medium. The medium was allowed to stand for lhrs for complete diffusion and was incubated at 37°C for 24hrs. The activity was evidenced by the presence of zone of inhibition surrounding the wells. Each test was repeated three times and the antimicrobial activity determined as the mean of diameter of the inhibition zone (mm) produce, compared to the control (30ug) metronidazole [8] and tetracycline, amoxicillin and gentamycin [21] for bacteria and Nystatin [39]. for fungi as positive control then dimethyl sulphoxide as the negative control).
2.5 Determination of MIC and MBC
Broth dilution method was used, the extract were serially diluted by introducing 2mls of the extract into the first test tube containing 2mls of Mueller- Hinton broth (The diluents) and from the first test tube 2mls was taken and added to the second test tube containing 2mls of nutrient booth and so on up to the last tube (5th ) from which 2mls was discarded to obtain concentrations of 200mg/ml, l00mg/ml, 50mg/ml, 25mg/ml, I2.5mg/ml, 0.1 ml of standard suspension of the test organism was added to each of the test tubes. The tubes where then incubated aerobically at 370C for 24hr.Tubes containing broth and extract without inoculum were used as positive control while tubes containing broth and inoculum serve as negative control for comparison. The presence of growth (turbidity solution) or absence of growth (clear solution) at the end of incubation period was recorded. The least concentration of the extract showing no detectible growth was regarded as the minimal inhibitory concentration [13].
The minimum bactericidal concentration MBC was determined by sub culturing 0.1ml from the MIC tubes in Dilution that showed no detectable growth on a fresh extract free solid medium (Mueller-Hinton Agar). The plates were incubated at 370C for 24h. The lowest dilution that shows no single growth was considered as the minimum bactericidal concentration [13].

 3.0 RESULTS AND DISCUSSION
Table 1: Distribution of Bacteria and Fungi isolates from the study population
	 Isolates  
	 No. of Isolates (n=208)
	 Percentage frequency (%)

	 Streptococcus pyogenes
	 20
	 9.6

	 Staphylococcus aureus
	 70
	 33.7

	 Neisseria gonorrhoeae
	 06
	 2.9

	 Gardnerella vaginalis
	 07
	 3.4

	 Escherichia coli
	 28
	 13.5

	 Candida albicans
	 77
	 37.0



A total of 131 bacterial and 77 Candida albicans specie were recovered from 219 clinical specimens out of which 77(37%) were Candida albicans having the highest number of isolates followed by S. aureus 70 (33.7%) for bacteria and the least is Neisseria gonorrhoeae 6(2.9%).
Vaginal discharge is a common symptoms of Candidiasis infection in women, identifying it sources can be very challenging because a large number of pathogens may be responsible and several infections may coexist. Risk factor for candidiasis include sexual activity, recent antibiotic use, pregnancy and immune suppression from such conditions as poorly control HIV infection or diabetes [27]. A prevalent rate of 31.5% and 56.3% respectively among pregnant women with vaginal discharge has been reported from northern Nigeria [21]. The prevalence of Candida albicans among pregnant in this subject was 77(37%) was higher than the 33.7% rate observed from North Eastern Nigeria and was far higher than 30% reported from South Eastern Nigeria [28]. The major reason for the differences is due to the fact that we sampled symptomatic pregnant women in this study. The possible reason for low prevalence of N. gonorrhoeae observed in this study could be due to effectiveness of programs and campaigns against HIV/AIDS, unprotected sex and STDs in general. It can also be attributed to the age bracket of the study population, which include most likely have taken the advantage of condoms for their protection against sexually transmitted diseases. Staphylococcus aureus is a major human pathogen that causes a wide range of clinical infection. It is the leading cause of bacteremia, skin and soft tissue related infection. Infectious diseases are becoming the main causes of mortality and morbidity worldwide. Multidrug resistant bacteria are the major contributing factor to vaginal infection increase. Such increase has been attributed to empirical antibiotic use undermine the usage. The use of herbal medicine has been a source of hope for the public health [23]. 

Table 2: Distribution of Bacterial and Fungal isolates according to patients’ age range
	Age (Years)
	No. of sample collected (n=219)
	No (%). of Bacterial isolates (n=131)
	No. (%) of Candida isolates (n=77)

	15-25
	35
	19(14.5)
	11(14.3)

	25-30
	73
	45(34.4)
	30(39.0)

	31-35
	53
	25(18.3)
	22(28.6)

	36-40
	26
	22(16.8)
	9(11.7)

	41-45
	32
	20(15.3)
	5(6.5)



77 Candida albicans isolate were recovered from 219 clinical specimen from various group of female patient age range of 15 to 45 years old. Higher incidence was recorded from age group 25 - 30 with percentage frequency of 34.4%, followed by age group 31 to 35 with frequency 18.3% of bacteria. In this study vaginitis span through the active age 25-30 years was most significant. The next age group is 31-35 within which this age group may be attributed to the fact that most of the patient are sexually active adult. Multiple sex partners and the use of planning pills may be an attribute, another attribute may be anatomical and physiological factors such as the small size of the genitals and its proximity to the anus [9]. Cumulative study carried out by [21],  revealed higher incidence rate three (3) times in the age 31-35.
Similarly, the vaginitis is most commonly attributed to poor hygiene or non-specific irritant. However, hypoestrogenic state increases the risk of the infection due to underdeveloped libia minora, lack of significant adipose and hair of libia majora. Other risk factors include fragile epithelium that is easily eroded with minor trauma, foreign bodies (from retain toilet paper or tampon, hairpins, sticks or toys) or primary erosive vaginal dermatosis such as lichen planus. A significant proportion of otherwise age 41- 45 healthy premenopausal women may also have high rate of vaginitis due to group B Streptococcus (GBS). Similarly, vaginal intercourse, anal sex or oral sex led to vaginitis. Other risk factors include recent treatment with antibiotics, uncontrolled diabetes, pregnancy, high estrogen contraceptive, endocrine disorders, corticosteroid therapy and vaginal ditching, wearing clothes that hold in heat and, moisture, staying long in wet bathing suit and unprotected sex. 












Table 3: Distribution of bacterial and fungal isolates according to multidrug resistant pattern
	Antibiotics (µg)
	 No. (%) of bacterial isolates (n=131), C. albicans isolates
 multidrug resistant pattern

) susceptibility patte
	(n=77) and

	
	Strep.
Pyogenes
	Staph.
Aureus
	Neisseria
gonorrhea
	Gardnerella
vaginales
	E. coli
	Candida
alhicnas

	Antibacterial
	
	
	
	
	
	

	Flucloxacillin (50)
	40(54)
	20(28)
	26(30)
	05(14)
	12(15)
	0(00)

	Amoxycillin (30)
	38(45)
	15(23)
	23(28)
	07(17)
	15(19)
	0(00)

	Tetracycline (10)
	19(27)
	5(12)
	19(20)
	09(13)
	16(20)
	0(00)

	Gentamycin (30)
	20(28)
	00(0.0)
	00(0.0)
	10(16)
	10(16)
	0(00)

	Metronidazole (30)
	00(0.0)
	15(23)
	04(11)
	15(19)
	5(14)
	0(00)

	Antifungal
	
	
	
	
	
	

	Ketoconazole (30)
	00(00)
	00(00)
	00(00)
	00(00)
	00(00)
	27(30)

	Nystatin (10)
	00(00)
	00(00)
	00(00)
	00(00)
	00(00)
	30(35)

	Griseofulvin (30)
	00(00)
	00(00)
	00(00)
	00(00)
	00(00)
	47(40)



In this study a high resistance of flucloxacillin 54% and amoxicillin 45% was recorded. In addition, 19% of E. coli and Gardnerella vaginalis are resistant to all. For the Candida albicans high resistance is seen in Griseofulvin (30µg) 47% and Nystatin(30µg) 35%. Six (6) antibiotic disk containing amoxicillin, flucloxacillin (30µg), gentamycin(30µg) and metronidazole(30µg) have been used. According to World Health Organization (WHO), mutation in microorganism result in antimicrobial resistance which consequently render antibiotics ineffective and infection persist in the body increasing the risk of spread to others. There are many reasons behind the development of antimicrobial resistance ranging from microbial causes to human aspect such as agricultural and commercial application of antimicrobials in the plant and animal sector and human behavioral factors. Beta-lactamases and enzymes are the major causes of bacterial resistance to the beta lactam family of antibiotics such as cephalosporins, cephamycin and carbapenems. These enzymes catalyzed the hydrolysis of amide bond and render the antibiotic inactive against it original cellular targets. A study in Sudan reported that there is high increase resistance by bacteria against some vaginal pathogens. According to [12]. the resistance by the isolate against some conventional antibiotic could be as a result of genetic or acquired resistance mechanism. In the study almost half of the of the isolate were found to be multi drug resistant with the majority of them having multiple antibiotic resistant index greater than 0.3. Any MAR index greater than 2 implies that the strains of such bacteria originate from environment where several antibiotics are abused or misused [1].







Table 4: Phytochemical Characteristics of Ethanol, Methanol and Aqueous Extract of L. Inermis Leaves in this Study

	
	Type of Extracts and test inference

	Ethanol
	Aqueous

	Phytochemical
Component
	Methanol
	Ethanol
	Aqueous

	Alkaloid
	+
	+
	-

	Tannin
	+
	+
	+

	Quinones
	+
	-
	-

	Saponin
	+
	+
	+

	Flavonoid
	-
	+
	-

	Glycosides
	+
	+
	+

	Phytosterols
	-
	-
	+


Keys: + = Present; - = Absent)
 The phytochemical screening of the extracts of the plant which shows the presence of alkaloid tannin, quinones, saponins, flavonoid, glycoside, and phtyto sterols.  The alkaloid, tannin, quinones, saponins, flavonoid, glycoside and Phytosterols present in all the three extract that is ethanol, methanol and aqueous, while alkaloid is present in ethanol and aqueous, phytosterols is present in methanol and extract ethanol, flavonoid is present only in chloroform extract while quinones is present only in the aqueous extract. These bioactive constituents play a significant role in the in -vitro antibacterial activity of Lawsonia inermis leaves extract. As these phytochemicals have been reported to contain antibacterial and anti-fungal properties [16].  Tannins have been reported to interfere with bacterial cell protein synthesis and is important in the treatment of ulcerated or inflamed tissues and also in the treatment of intestinal disorders [16].  Similarly, its function could also be seen by metal deposition complexation, hydrogen bonding or specific interaction with viral proteins such as enzymes in microbial cells [9]. Research has shown that phytosterols contribute to the prevention of cardiovascular diseases, cancer and osteoporosis [18]. Alkaloids are significant phytochemical accommodating the world most effective chemical compound with great biological importance for the protection and survival of plant because they ensure their survival against microorganism (Antibacterial and anti-fungal) activities [10]. 












Table 5: Antimicrobial characteristics of Aqueous Extract of L. Inermis 
	Extract
mg/ml
	Vaginal isolates and Zone of inhibition (mm)
	
	

	
	Strep.
Pyogenes
	Staph.
Aureus
	Neisseria
gonorrhea
	Gardnerella
Vaginalis
	E. coli
	Candida
albicans

	400
	0.0±0.a
	22.0±1.0
	17.0± l.5a
	15.3± l.5
	10.0±l.5
	21. 0±l.0

	200
	0. 0±0.03
	18. 0±l.0
	15.3±l.0
	0.0± 0.0a
	0.0±.03
	11.7±l.5

	100
	0.0±0.0a
	13.0±130
	13.7±1.5b
	0.0±0.0a
	0.0±0.03
	0.0±0.0a

	50
	0.0±0.0a
	0.0±0.0
	0.0±0.0
	0.0±0.0a
	0. 0±0.0a
	0.0±1.0a

	Bacterial
Control
	
	
	
	
	
	

	Tetracycline (10pg)
+ve control

	
16
	
14
	
17
	
16
	
13
	
00(00)

	Fungal control
	
	
	
	
	

	Nystatin (30pg)
+ve control
	
00(00)
	
00(00)
	
00(00)
	
00(00)
	
00(00)
	
20






Values are given as mean standard deviation (SD), n= 3. values with similar superscript across the row show no significant at (p<0.05). Key: Metr. = metronidazole, Nystat = Nystatin Tetra= Tetracycline.
The aqueous extract of the plant with maximum activity against S. aureus where the zone of inhibition was (22.0± 1.0mm) at 400mg/ml against standard antibiotic tetracycline (14mm) and (the least activity was observed against Streptococcus pyogenes with no activity at all concentration. Values are given as mean standard deviation (SD), n= 3. values with similar superscript across the row show no significant at (p<0.05). The above result is in conformity with the report of [11]. that the lawsoma inermis leaves extract exhibit antibacterial and antifungal activities at different concentrations which has broad spectrum against vaginal pathogens (tested MDR isolates). The mean value of S. aureus yields highest zone of inhibition at all concentrations. Aqueous extract serves as a good antibacterial agent. It has broad spectrum activity but has less activity compared to ethanolic and methanolic extracts. 












Table 6: Antimicrobial Activity of Ethanolic Extracts of L. Inermis of the MDR Isolates in this Study	
	
	Vaginal isolates and zone of inhibition (mm)

	
	
	
	
	

	Extract mg/ml
	S.pyogenes 
Pyogenes
	 S.aureus
aureus
	N.gonorrhoea
gonorrhoea
	 G.vaginalis
Vaginalis
	E. coli
	C.albican
Albicans

	400
	20.0±2.0
	28±1.0
	15.3±5ab
	25.3±1.5a
	25.3T1.5
	25. ±1.0

	200
	24. 3±1.5a
	19.3±1.5a
	16.0±1.0a
	23.0±1.0a
	14.7±1.5a
	14. ±1 .0

	100
	23.7±1.5a
	21.7±1.5a
	13.0±1.0b
	12.0±1.0
	15.0il.0a
	18. ±1.5

	50
	24.7±1.5a
	20.0±1.0a
	20.3±1.5
	0.0±0.0
	0.0±0.0
	0.0±0.0

	Bacterial control
	
	
	
	
	
	

	Tetracycline
(10µg)
+ve control
	16
	14
	17
	16
	13
	NA

	Fungal Control
Nystatin (30µg) 
+ve control
	00(00)
	00(00)
	00(00)
	00(00)
	00(00)
	20



The maximum inhibition zone for ethanol extract was found to be 28.0±1.0mm at 400mg/ml concentration on S. aureus, against standard antibiotic tetracycline (14mm) while the least inhibition zone at the same concentration was 15.3 ± 5 mm for N. gonorrhoea against standard antibiotic tetracycline (17mm). Streptococcus pyogenes, Staphylococcus aureus, Neisseria gonorrhea, Candida albicans, Gardnerella vaginalis, Escherichia coli
Values are given as mean standard deviation (SD), n= 3. values with similar superscript across 
the row show no significant at (Bonferroni, p<0.05). According to the result above it has been observed that solvent is consider as one of the most important parameters in the extraction of L inermis leaves because of the differences in the polarity of the extraction solvent which causes wide variation in the level of bioactive compounds in the extracts. Higher extraction yield was observed in methanolic extracts compare to ethanol and water indicating that the extraction efficiency favours the higher polarity solvent. This is because of polar compounds are soluble in the solvent with higher polarity [26].











Table 7: Antimicrobial Activity of Methanolic Extract of L. Inermis on the Vaginal MDR
	
	Vaginal isolates and Zone of inhibition (mm)
	
			_—:

	Extract mg/ml
	S.pyogene
	S.aureus
	  N.gonorrho
	        G.vaginalis
	
     E. coli
	 C.albicans

	400
	26.7±1.5
	26±3.6
	16.0±1.5a
	28.0±1.5
	17.0±1.0a
	28. ±1.5

	200
	20.3±1.5a
	21.0±1.0a
	19.0±1.5b
	18. ±.5
	15.3±1.5a
	23.7±1.5

	100
	18.0±1.0a
	18.0±1.0a
	20.0±1.0b
	10.3±0.5
	14.3±1.5a
	15.3±1.5a

	50
	18.3±1.5a
	18.3±1.5a
	17.0±1.0ab
	0.0±.0.0a
	0.0±0.0a
	0.0±1.2a

	Bacterial control
Tetracycline (l0µg)
	16
	14
	17
	16
	13
	NA

	+ve control
Fungal control
Nystatin (30pg) 
+ve control
	00(00)

	00(00)

	00(00)

	00(00)

	00(00)

	20



Values are given as mean standard deviation (SD), n=3. Values with similar superscript across the row show no significant at (p<0.05). 
The maximum inhibitory effect for methanol extract was observed against Candida albicans and G. vaginalis with 28.0 ± 1.0 mm zone of inhibition at 400mg/ml against standard chemotherapeutic agent metronidazole and nystatin (20mm for C. albicans and 16mm for G. vaginalis) and a minimum activity was observed against. Streptococcus pyogenes (26.7 ± 1.5 mm) while the least inhibition zone at same concentration was observed for N. gonorrhoeae with (16.0 ± 1.5 mm). The highest level of phenolics, flavonoids, alkaloids were observed in methanolic extract which is attributed to higher solubility of these compound in methanol than in water [25]. Extraction solvent have an effect on the extraction yield and the bioactive compounds, thus significantly affecting the biological activity of the extracts [44]. Methanol contains powerful antioxidant activity and consequently prevent the body from oxidative damage through scavenging diverse reactive oxygen species including hydroxyl, peroxyl radicals, hypochloric acids, peroxynitrite and superoxy anions [14]. These findings suggest that methanolic extract of L inermis leaves is potential antioxidant agent for further development, in addition the methanolic extracts were found to have high protein capabilities than antibiotic indicating methanolic extract of L inermis leaves have novel anti- inflammatory agents. In the study carried out by [27] result indicated that the extract demonstrated potential inhibitory activity against proteinase. 
The minimum inhibitory concentration and minimum bactericidal concentration of methanolic, ethanol and aqueous extracts of L. inermis on the tested organisms indicated the lowest MIC was against Gardnerella vaginalis at 25mg/ml in methanolic extract followed by Streptococcus pyogenes, Neisseria gonorrhoeae, and Candida albicans all in methanolic extract at 50mg/ml with Streptococcus pyogenes also at 550mg/ml in ethanolic extract and aqueous extract have the same MIC on S. aureus, N. gonorrhoeae, C. albicans, and G. vaginalis all at l00mg/ml. Ethanol, methanol and aqueous extract exhibit least	MBC against	S. aureus. gonorrhoeae, C. albicans, G. vaginalis, E. coli for ethanol, S. pyogenes, S. aureus, N. gonorrhea, G. vaginalis and E. coli for methanol and S. pyogenes, C. albicans for aqueous extract all at 100mg/ml. 200mg/ml being the maximum MBC is observed more at aqueous extract [51].

4.0 CONCLUSION  
Antimicrobial susceptibility of Lawsonia inermis is active against the target organism. Phytochemical constituent from plant show that they contained active secondary metabolite capable of inhibiting the drug resistance pathogens. Based on the findings of this research work, Aqueous and methanol and ethanol extract of the plants exhibited activity on bacteria and fungi hence possess antimicrobial potentials. Concentrations of the extract could be further standardized to meet up against future challenges of commercially manufactured drug resistance and be used as an alternative therapy. In the study, the extraction of L inermis leaves using different solvent, ethanol was found to be the base in solvent for extracting bioactive compounds. This characteristic was base from the fact that it contains high quantity of phenols. It is also a promising antioxidant and anti-inflammatory agent for nutraceutical and pharmaceutical industries.
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