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 بسم الله الرحمن الرحيم

 الايـــــة

 قـال تعالى: 

 شَيْءٍ  هِ نبََـاتَ كُل  بِ رجَْنَـا  أخَْ ف ـَ  وَهُوَ الَّذِي أنَْزَلَ مِنَ السَّمَاءِ مَاء  ))
لِ مِنْ  ا وَمِنَ النَّخْ تَراَكِب ـ ا مُ ب ـ فَـأخَْرجَْنَـا مِنْهُ خَضِر ا نُخْرجُِ مِنْهُ حَ 

مَّانَ  يْتُونَ واَلر   واَلزَّ نَـابٍ عْ اتٍ مِنْ أَ طَـلْعِهَا قِنْواَنٌ دَانيَِةٌ وجََنّـَ 
  ۗ  نْعِهِ  ذاَ أثَْمَرَ وَيَ رهِِ إِ ثَمَ   لَى  انْظُروُا إِ   ۗ  مُشْتبَِه ا وَغَيْرَ مُتَشاَبهٍِ  

لِكُمْ لَيـَاتٍ لقِوَْمٍ يُؤْمِنُو 
 َ
 ((نَ إِنَّ فِي ذ
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Abstract 

Background :The recent recognition of emerging infectious diseases has 

heightened appreciation of the importance of epidemiologic information. 

In addition, some well-known pathogens have assumed new 

epidemiologic importance by virtue of acquired antimicrobial 

resistance.Some plants are known as medicinal because they contain 

active substances that cause certain reactions, from relating to cure of 

disease on human. 

Objectives: this study aim to study the antibacterial activity of the 

differentconcentrations of aqueous extract of the medicinal plants 

A.nilotica sub sppNilotica pods using agar diffusion method. 

Methodology: Fifty-five wound swabs were collected from patients with 

infected wounds who attended to Shendi Teaching and Almek-nimir 

University Hospitals during period from March to August 2018. 

according age Out of 55 specimens, 31 samples were taken from patients 

of with mean age + <20age group, from 21-40 age group, from 41-60 age 

group, 9 from 61-80 agegroup and 3 from >80 age group.The age 

grouped in to fivegrouped majority samples taken from age group 21-40 

Year.  

Results: From this study it was found that wound infection had high 

frequency in patients of age 21-40 years. S.aureus was major isolates, and 

no significant association was found between wound infection and history 

of disease.And according to gender Out of 55 specimens, 35(64%) were 

males whereas 20(36%) were females. 

The aqueous extract of A.nilotica pods (Family-Fabaceae) were screened 

for their antimicrobial activity against clinical isolates of S.aureus (29 

),E.coli(2), K.pneumonae(15), Ps.areuginosa(2), and Proteus spp(1). 

The aqueous extract pods of A.nilotica exhibited high activity against 

S.aureus. 
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The antibacterial activity of reference drug Gentamicin is determined 

against the isolates bacteria and their activities were compared to the 

activity of plants extract. 

At this study the mean  inhibition zone diameter of microorganism 

isolated increases with the increase in extract concentration. A.nilotica 

extract was tested using different concentration (100, 50, 25 and 12.5) 

E.coli mean of inhibition zone according to concentration (13.5,12.5,10.5 

and 3.5 )(P= 0.010) S.epidermidis (16.6,14.6,  13.3and 11.3) (P=0.003), 

S.aureus (16.8,14.4,12.9 and 11.1) (P=0.005), Ps. Aerginosa ( 19.0, 16, 

15.0 and 11) ) P=0.023) K. pneumonia (9.7,8.8,8.5and 8.2)(P=0.044) 

which are statistically significant except  P. vulgris. Which have mean 

inhibition zone close to each other (12.0,11,11and 10) (P=0.051).  

The aqueous extract of A.nilotica sub spp. exhibited high antibacterial 

activity against S.auerus and moderately activity against E.coli.. 

The results of antimicrobial activity of crude extract was compared with 

the positive control (Standard drugs) the bacteria is sensitive to extract in 

relation to positive control (Gentamicin) the aqueous extract exhibits 

maximum relative percentage inhibition against S.epidermidis (68.8%) 

and minimum relative percentage inhibition against 

Klebsiellapneumoniae. (10.7%). 
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 مستخلصال

بالغةة خاصةة فةي  أهميةةالخمجيةة اا   الأمراضانتشار معدل  أصبح الأخيرة الآونةفي المقدمة :

 أهميةةاا   أصةبت الك بعةض العوامةل الممرضةة المعروفةة  إلى بالإضافة مجال علم الوبائيا .

 خواصةااالنباتةا  عرفة  ب أنواعالمقاومة للمضادا  التيوية. بعض  الأنواعوبائية نتيجة لانتشار 

 . للإنسانالطبية لاتتوائاا على مواد كيميائية فعالة قادرة على قتل الميكروبا  الممرضة 

للمسةةةتخل   مختلفةةةة هةةةدذ هةةةاا الدراسةةةة كةةةان دراسةةةة النشةةةاط المضةةةاد للبكتريةةةا لتراكيةةة : الأهددددا 

 .رجاشالأ لسنط باستخدام طريقة اختبار الانتشار فيوهو نبا  ا ةالنباتا  الطبي لأتدالمائي 

ليمةةةي مستشةةةفى شةةةند  التع مسةةةتة مةةةن الجةةةرو  مةةةن خمسةةةة وخمسةةةون أخةةةا :  منهجيدددة ال  ددد 

 م.2018 أغسطس إلىفي الفترة من مارس  ومستشفى المك النمر الجامعي

 إلةى21,ومةن 20التاةا  الجةرو  فةي الفئةا  العمريةة أقةل مةن  أن اا الدراسةةفي ه  وجدالنتائج :

سةةةةن  40-21مةةةن  العمريةةةةة  الفئةةةاتكةةةةررا فةةةي  ثةةةرأك أن 80واكبةةةةر مةةةن  60 إلةةةى 41ومةةةن ’  40

 تكررا. أكثركان   الاهبيةوالمكورا  العنقودية 

 %(.36بمعدل ) 20%( وكان عدد النساء 64بمعدل ) 35كان عدد الرجال ووفقا للجنس 

 بين تاريخ المرض والتاا  الجرو . علاقة توجدوقد وجد ان  لا 

وهةي )  ةلبكتريةا المع ولةالماء لنبةا  السةنط ضةد ا لمستخل للبكتريا  ةاختبر  النشاطا  المضاد

 ةيوالاشةةةةريك( 2) ةال نجاريةةةة وال ائفةةةةة( 15) الرئويةةةة  والكلبسةةةةيلا( 27) الاهبيةةةةة العنقوديةةةةةالمكةةةةورا  

 (.1ة )الاعتيادي والمتقلبة( 2)القولونية 

 ) المكةةةورا  ضةةةى علةةةى واتةةةد أو أكثةةةر مةةةن البكتريةةةا المختبةةةرةالمسةةةتخل  المةةةائي لنبةةةا  السةةةنط ق

 ( الاعتيادية القولونية والمتقلبة والاشريكية ال نجاري وال ائفة  الرئوي  والكلبسيلاالعنقودية الاهبية 
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نشةةةاطاا مةةة  نشةةةاط  وقةةةورن المع ولةةةةالجنتامايسةةةين ضةةةد البكتريةةةا بتةةةدد النشةةةاط المضةةةاد للبكتريةةةا 

 .النباتي المستخل 

ة باسةةةتخدام  علةةةى عةةةدة تراكيةةة  المسةةةتخل  المةةةائي لنبةةةا  السةةةنط اجةةةر  علةةةى البكتيريةةةا المع ولةةة

اا  دلالةةة إتصةةائية بةةين  P( وقةةد أراةةر  التتاليةةل الإتصةةائية أن قيمةةة 12.5و  100،50،25)

 معةةةةةةةدل تجةةةةةةةم نطةةةةةةةاس التثبةةةةةةةيط و تركيةةةةةةة  المسةةةةةةةتخل  المةةةةةةةائي لكةةةةةةةل مةةةةةةةن المكةةةةةةةورا  العنقوديةةةةةةةة

 (P=0.003)والمكةةورا  البشةةروية  ,(P=0.005) (and 11.1 16.8,14.4,12.9)الاهبيةةة

وال ائفةة     (P=0.044)(9.7,8.8,8.5and 8.2)والكلبسةيلا الرئويةة,) (13.3, 16.6,14.6)

  والاشةةةةةةةةةريكي  القولونيةةةةةةةةةة ( (P=0.023 ) (16,15.0and11, 19.0 )ال نجاريةةةةةةةةة  

(13.5,12.5,10.5 and 3.5 ) (P=0.010)  والمتقلبةة الاعتياديةة  (12.0,11,11and 10) 

(P=0.051). . 

م  مضاد تيو  لتتديد معدل التثبيط يط للمستخل  المائي لنبا  السنط قورن  نتائج معدل التثب

% واقةل  68.6النسبي و وجد أن اكبر معدل لتثبيط النسةبي راةر علةى البكتيريةا البشةروية بنسةبة 

 %.10.1معدل ضد بكتيريا البروتيس بنسبة 
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CHAPTER ONE 

1. INTRODUCTION 

1.1 Introduction 

The recent recognition of emerging infectious diseases has heightened 

appreciation of the importance of epidemiologic information. In addition, some 

well-known pathogens have assumed new epidemiologic importance by virtue 

of acquired antimicrobial resistance (e.g., Penicillin-resistant Pneumococci, 

Vancomycin-resistant Enterococci, and multi-resistant Mycobacterium 

tuberculosis). (RAY G.C, RYAN J.K, 2004). 

The ability to direct therapy specifically at a disease-causing infectious agent is 

unique to the management of infectious diseases. Its initial success depends on 

exploiting differences between our own makeup and metabolism and that of the 

microorganism in questionthe mode of action of antimicrobials on bacteria 

(RAY G.C, RYAN J.K, 2004). 

According to World Health Organization (WHO) plants are source of 

compounds that have the ability to combat disease, anti-microbial, anti viral and 

anti-fungal activities (Abeysinghe, 2010). 

Some plants are known as medicinal because they contain active substances that 

cause certain reactions, from relating to cure of disease on human (Silva et al., 

1994). 

Some antibiotics have become almost obsolete because of drug resistance   

consequently new drugs must be sought for, so herbal treatment is one possible 

way to treat diseases caused by multi drug resistant bacteria. The use of plant 

extracts and phytochemicals with known antibacterial properties may be of 

immense importance in therapeutic treatments. In the past few years, number of 

studies has been conducted in different countries to prove such efficiency 

(Indranil et al., 2006). 

Acacia nilotica is a multipurpose plant, it was used for treatment of various 

diseases; the plant contains a profile of a variety of bioactive components (Singh 

et al., 2009). 
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1.2 Rational: 

Utilization of plants for wound healing purposes is getting popular as they are 

believed to be beneficial and free of side effect. Although conventional 

antimicrobial drugs are available but increase resistant to this drug can result in 

treatment failure. 

The A.niloticapossesses antibacterial activity because it is used in rural medical 

care for treatment of many diseases such a sore throat, cold, bronchitis, 

pneumonia and diarrhea and the previous studies reported that the A.niloticahas 

antibacterial effect. 

To verify the claimed activity of this plants use to treat wound infections, this 

study was designed to answer this question. 
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1.3. Objectives  

1.3.1. General objective: 

To estimate the effectiveness of Acacia nilotica extracts against Bacteria 

isolated from wound infection.  

1.3.2. Specific objectives: 

1- To isolate and identify the bacteria cause wound infections. 

2- To find out the anti-bacterial activity of Acacia nilotica on the bacterial 

causing wound infection. 

3- To determine the minimum inhibitory concentration (MIC). 



 

 

 

Chapter TWO 
 

Literature Review 
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CHAPTER TWO 

2. LITERATURE REVIEW 

2.1. The medical plants and their traditional uses 

Medicinal plants have been used as source of medicine in virtually all culture. 

During the last decade, the use of traditional medicine (TM) has expanded 

globally and gaining popularity. It has continued to be used not only for primary 

health care of the poor in developing countries, but also in countries where 

conventional medicine is predominant in national health care system (Hailuet 

al, 2005). 

Virtually all cultures around the globe have relied historically, and continue to 

rely on medicinal plants for primary health care. There is currently a worldwide 

upsurge in the use of herbal preparation and the active ingredients isolated from 

medicinal plants in health care up to 40% of modern drugs are derived from 

natural source, using either natural substance or synthesized version (Jasim and 

Naji, 2003).  

In the early 19th century, when chemical analysis first became available, 

scientists began to extract and modify the active ingredients from plants. Later, 

chemists began making their own version of plants compounds and over time, 

the use of herbal medicines declined in favor of drugs. Almost one fourth of 

pharmaceutical drugs are derived from plant. Herbal medicine is used to treat 

many conditions, such as asthma, eczema, premenstrual syndrome, rheumatoid 

arthritis, migraine, menopausal symptoms, chronic fatigue, irritable bowel 

syndrome and cancer (Steven and Ehrlich, 2011).  

In Africa and other developing countries, these traditional medicines derived 

from plants have continued to form the basis of rural medical care. This is due to 

the fact that this medicine are easy to get and available in cheap prices 

(Mohamed, 2012). 

In Iranian traditional medicine “ITM” the use of plants in treatment of burns, 

dermatophytes and infectious disease or as antiseptic and anti inflammatory was 

common (Ghahrman and Attar et al., 1998). 
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Extract of 13 Brazilian medicinal plants were screened by Holtez et al (2002) for 

antimicrobial activity against bacteria and yeast, of these 10 plants extract 

showed varied levels of antimicrobial activity. Total of 82 Indian medicinal 

plants traditionally used in medicines were subjected to preliminary antibacterial 

screening against several pathogenic microorganism by Ahmed et al (1998) the 

result indicate that 56 exhibited antimicrobial activity.  

Extract of 111 Sudanese medicinal plants were subjected to preliminary 

antibacterial activity by Almagboul (1992) out of 573 extracts screened, 

433(76%) exhibited antibacterial activity. Basno (2009) showed that the 

antibacterial activity of the extracts of Acacia nilotica assay against 

Streptococcus viridians, Sheila sonnei, S.aureus, E.coli and Bacillus subtilis, the 

result showed antibacterial activity against all above said organisms, but 

Bacillus subtilis most susceptible to the plant extract. Ethanol and petroleum 

ether extract of acacia nilotica by Deshpande (2013) showed that highest 

antibacterial activity against (S.aureus, E.coli. Proteus mirabilis, P.vulgaris, P. 

mirablis, Salmonella paratyphi and Klb.pneumoniae). One study was done by 

Rahman et al (2014) to screen the antimicrobial activity of Acacia nilotica and 

was found to give the most potent antimicrobial extract. The antibacterial 

activity of Acacia nilotica methanolic extracts against wound infection bacterial 

isolates S. aureus, E.coli. And P. aeruginosa screened by Abass and Elhag 

(2015).  

The result showed high activity 100% of methanolic extract. 

2.2. Botanical ethno- pharmacological properties of acacia nilotica 

Different parts of selected acacia nilotica were recognized as component of the 

traditional medicine in Sudan. They were arranged with their family, scientific 

and common name, distribution, botanical description, chemical constituents, 

antimicrobial activity and medical uses. 
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2.2.1.Acacia nilotica 

2.2.1.1. Taxonomical classification 

Kingdom: Plantae 

Subkingdom: Tracheobinota 

Division: Magnoliophyta 

Class: Magnoliposida 

Subclass: Rosidae 

Order: Fabales 

Family: Fabaceae 

Genus: Acacia 

Spices: nilotica 

Adansonii(Malviya et al., 2011). 

Vernacular names: UnaniTibbi: Aqaqia , English: Indian gum Arabic, Black 

babool, Arabic: Ummughilan, Hidi: Kikar, Kannada : Jaali,Gobbi , Latin : 

Acacia Arabica, Kashmiri : Sac , Punjabi : Kikkar , Bengali :Babla 

2.2.1.2. Distribution: The species is wide spread in Africa and Asia, and occur 

in Australia and Kenya. Indian gum Arabic tree is found in well watered 

Sahelian and Sudanian savannas to the southern Arabian Peninsula, East Africa 

and in the Gambia, the Sudan, Togo, Ghana, and Nigeria. It widely cultivated in 

the Indian (Malviyaet al., 2011). 

2.2.1.3. Botanical description 

Acacia nilotica is a single stemmed plant, grows to 15-18 m in height and 2-3 m 

in diameter. Pods and seeds: pods are 7-15 cm long green and tomentose (when 

immature) or greenish black (when mature). Seeds are 8-12 per pods, 

compressed, ovoid, dark brown shining with hard testa(Malviyaet al., 2011). 

2.2.1.4.Chemical constituents 

Acacia species contains secondary metabolites including amines and alkaloids, 

cyanogenic glycosides, cyclitols, fatty acids and seed oils, fluoroacetate, gums, 

non protein amino acids, terpenes, flavonoids and condensed tannins (Seigler, 

2003). 
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The mature seeds contain crude protein, crude fibre, crude fat, carbohydrates, 

potassium, phosphorus, magnesium, iron and manganese occurred in high 

concentration and it richer source of cysteine, methionine, threonine, lysine and 

tryptophan. Fruit also contains mucilage and saponin(Pande, 1981 and 

Siddhurajuet al., 1996). 

2.2.1.5. Ethopharmacological Studies 

Several research worker have reported different biological activities of 

A.niloticain various in vitro and in vivo test model, these have been highlighted 

in following: 

Anti hypertensive activity: Gilaniet al (1999) determine that methanolic 

extract of acacia nilotica pods possess decrease in arterial blood pressure at dose 

(3- 30mg/kg). 

Anti mutagenic activity: Aroraet al (2003) concluded that acetone extract of 

acacia nilotica exhibited anti mutagenic activity. 

Antibacterial activity: Saini (2008) examined antibacterial activity of acacia 

nilotica. 

Anti fungal activity: Mahesh and Satish (2008) have concluded that antifungal 

activity of methanolic and aqueous extract of Acacia nilotica. 

Anti viral activity: Singh and Singh (1972) evaluated crude extract of leave of 

plant that showed in vitro anti viral activity to Turnip mosaic virus. 

Anti microbial activity: Khan (2009) explores the antimicrobial activity of 

crude ethanolic extract of five plants against multi drug resistant strains. 

Anti diabetic: hypoglycemic effect) activity: 

Wadoodet al (1989) evaluated the acacia nilotica indica fed for one week was 

found the exhibit hypoglycemic effect (blood sugar lowered by 25.05%) in 

normal rat. 

Anti oxidant activity: Agrawal (2010) explored methanolic extract of plant 

have anti oxidant activity. 

Anti diarrheal: Agunuaet al (2005) decribed that medicinal plants (A.nilotica) 

use in diarroeal treatment in Kadune State, Nigeria were investigated. 
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Anti plasmodium activity: aqueous root extract of Acacia nilotica was 

analyzed for anti plasmodial activity in mice. 

Anti infertility and Abortifacient activity: Nathet al (1992) reported that 

aqueous or 90% ethanol extract of plants were studied in rat orally dose for 10 

days the effect on foetalMoringawere 100% abortive while A.niloticaappeared 

to lack teratologic potential at the doses tested. 

Lipid profile and platelet aggregation and Hyperglycaemic: Asadet al (2011) 

investigated the A. nilotica leave streptocin, induced diabetic rats .the results 

showed significant differences (P<0.05) in blood glucose, serum insulin, platelet 

aggregation and triglyceride level as compared to diabetic controlled rats. 

Glactagogue activity: Elineet al (2004) said that aqueous extract of 

A.niloticacan stimulate milk production in lactating women. 

2.2.1.6.Medical uses 

Several research workers reported different biological activities of Acacia 

Arabia in vitro and in vivo test models: 

Babul plant is therapeutic used as: anti cancer, anti tumors, antiscorbutic, 

astringent, anti-oxidant, natriuretic, antispasmodial, diuretic, intestinal pain and 

diarrhea, nerve stimulant, cold, congestion, cough, dysentery, fever, 

hemorrhages, leucorrhea, ophthalmia and sclerosis .Seed have antimalarial 

activities, antihypertensive and antispasmodic activities. Leaves & pods are an 

excellent fodder with anti inflammatory properties, Bark it is used in the 

treatment of hemorrhage, cold, diarrhea, tuberculosis and leprosy. Roots it is 

used as an aphrodisiac and the flower for treating syphilis lesions. Gum is 

obtains from the tree is pharmaceutically used as suspending and emulsifying 

agent and in preparation of many formulations (Malviyaet al., 2011). 

TheAcacia nilotica has been used to treat sore throat, cold, bronchitis, 

pneumonia, ophthalmia, diarrhea, dysentery, leprosy, venereal disease and 

hemorrhage. Existing literature reported that the Acacia nilotica has 

demonstrated considerable antibacterial & antifungal (Abdelnabiet al., 1992). 
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2.2.2. Principle of infective therapy 

This has been of interest in the investigation of natural material as a source of 

new antibacterial agent. Different extracts from traditional plants have been 

tested. Many reports showed the effectiveness of traditional herbs against 

microorganisms, as result, plant is one of bedrocks for modern medicine to 

attain new principle (Evans et al., 2002). 

Natural products have been approved as new antibacterial drugs; there is an 

urgent need to identify novel substance, which is active towards highly resistant 

pathogens (Recio, 1989). 

Hence evaluation of natural products to find new, safe and effective active 

compounds to rotate or substitute with invalidated ones is one of the scientific 

strategies to combat drug resistance pathogens (WHO, 2002). 

The term antibiotics strictly refer to naturally occurring product of one organism 

that is inhibitory to others according to these definition chemical compounds 

such as sulphonamides, quinolones and nitrofurans i.e. chemotherapeutic agents. 

Some antibiotics can be manufactured synthetically while others are the 

products of chemical manipulation of naturally occurring semi-synthetic 

antibiotics (Greenwood et al., 1992). Bacteriostatic is having the property of 

inhibiting bacterial multiplication. Action differ from bactericidal only is being 

irreversible, that is killed organisms can no longer reproduce, even after being 

removed from contact with the agent. Selective toxicity is an ideal antimicrobial 

agent that exhibit selective toxicity. This term implies that a drug is harmful to 

the parasite without being harmful to the host. The chemotherapeutic index 

(selective toxicity), compare the maximum dose that can be tolerated by the host 

without causing death, with minimum dose that cures the particular infection 

(Praneeet al., 1999). 

2.2.3. In vitro antimicrobial activity: 

Antimicrobial activity is measured in vitro in order to determine: The potency of 

antimicrobial agent in solution. Sensitivity tests are also used to evaluate new 
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antimicrobial agent by testing them against a large number of organisms (Bae 

and Byun, 1987). 

To evaluate the sensitivity of a given microorganism to a known concentration 

of the drug. 

2.2.4. Antimicrobial resistance: 

There are four major mechanisms that mediate bacterial resistance to drugs: 

1-Bacteria produce enzymes that inactivate the drug, example B-lactmases can 

inactivate penicillins and cephalosporins by cleaving the B-lactum ring of the 

drug. 

2-Bacteria synthesize modified targets against which the drug has no effect, e.g: 

a mutant protein in the 30s ribosomal subunit can result in resistance to 

streptomycin and a methylated 23s rRNA can result in resistance to 

erythromycin. (Monica Cheesbrough , 1991)  

3-Bacteria decrease their permeability so that effective intracellular 

concentration of the drug is not achieved, e.g: change in porins can reduce the 

amount of penicillin entering the bacterium.  

4-Bacteria actively export drugs using a multidrug resistance pump (MDR 

pump),the MDR pump imports protons and exports a variety of foreign 

molecules including certain antibiotics, such as quinolones. (Monica 

Cheesbrough , 1991) 

2.2.5. Measurement of antibacterial activity 

Determination of these quantities may be under taken by dilution method, using 

appropriate standard test organism. This method can be employed to estimate 

either the potency of antibiotic in sample or the sensitivity of a microorganism. 

 

 

The aim of agar dilution method is to determine the lowest concentration of 

assayed antimicrobial agent minimum inhibitory concentration (MIC) that under 

defined test conditions inhibits the visible growth of the bacterium being 

investigated. MIC value is used to determine the susceptibilities of bacteria to 



11 

drugs and to evaluate the activity of new antimicrobial agents. In agar dilution 

method, the medium is inoculated with test organism and the samples to be 

tested are mixed. The inhibition zones are dependent upon both the dispersion of 

the agent in the medium and the degree of susceptibility of the organism. The 

speed of growth and the size of inoculums can influence to marked degree the 

size of inhibitory zones. (Peter and Plorde, 1963., Kavanagh, 1972). 

2.2.7. Infection of skin, wound and soft tissue 

Skin and soft tissue infection are infection involving the non –skeletal tissue. 

Most skin infection result from a break in the skin such as surgery, decubitus, 

ulcer, cuts, punctures, animal or insect bites, thorn and needle picks or burns. 

When a whole is created on the skin, microorganisms usually the opportunistic 

ones invade the holes and multiply leading to delay in the healing process and 

finally infectious condition. 

The spectrum of infection range from a symptomatic colonization to bacteremia 

and death (Nesteretet al, 2004). 

Colonization by opportunistic bacteria which begin immediately after birth is 

usually lifelong and may lead to infectious condition whenever the skin is 

perforated. Some of microorganisms frequently isolated in skin and wound 

infection include Staphylococci, Streptococci, pseudomonas, Bacilli and E.coli. 

These bacteria have greater resistance and virulent capabilities including 

formation of bio-films on colonized surface (Grenetet al, 2004). 

Eradication of these pathogens has been shown to result in rapid wound healing. 

Complications from burns, surgical wound, skin and soft tissue arise from 

colonization of such sites by some bacteria and fungi. These complications can 

be avoided by proper sanitation and good hygienic practices (Pfalleret al, 2001; 

Muhammed and Muhammad, 2005). 

Wounds infection by bacteria and resistance to common antibiotics are the 

common post-surgical and medical challenges. Wounds bacterial contamination 

are the common hospital acquired infections causing more than 80% of the 

mortality. The most common bacterial genera infecting woundsare Enterococci, 

https://www.rroij.com/open-access/treating-kaposi-wounds-in-the-aids-patients-.php?aid=77991
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Escherichia,Pseudomonas, Klebsiella, Enterobacter, Proteus and Acinetobacter. 

Wounds infection have been a recognized as the most critical problem especially 

in the presence of foreign materials that increases the risk of serious infection 

even with relatively small bacterial infection. Nosocomial infection is usually 

higher in burn patients that correlate with other factors like nature of burn injury, 

age of patient, extent of injury and burn depth. Other microbial factors such as 

type, number of organisms, enzymes, toxins production, colonization of the burn 

wound site, systemic dissemination of the colonizing organisms, have a strong 

effect on severity of bacterial wound infection .As well as, widespread using of 

vast groups of antibiotics together with the length of time causes a significant 

development of antibiotic resistance to wound infecting bacteria, that 

subsequently increase the complications and costs of treatment (Anguzu et.al 

2007). 

Wound infections remain a major source of postoperative morbidity, accounting 

for about a quarter of the total number of nosocomial infections. Today, many of 

these infections are first recognized in the outpatient clinic or in the patient's 

home due to the large number of operations done in the outpatient setting. This 

leads to errors in establishing the true incidence of their occurrence but 

undoubtedly decreases the overall real cost and length of hospital stay. The 

pathogens implicated in the development of wound infections remain largely the 

human microorganisms from the exogenous environment and the endogenous 

organ microflora. Many perioperative factors have been identified that increase 

the incidence of the development of postoperative wound infection. Avoidance 

of these factors as well as the appropriate use of perioperative antibiotic 

prophylaxis has decreased the incidence of wound infection (Nichols et,al 2010). 

2.2.8. Bacterial pathogens causing wound infection 

According to Cheesbrough (2005), the bacteria belong to wound pathogens 

include: 

A. Gram positive bacteria 

• Staphylococcus aureus. 

https://www.omicsonline.org/open-access/combined-effect-of-ultrasound-and-laser-therapy-lllt-for-the-treatment-of-pressure-ulcer-in-a-patient-with-spinal-cord-injury-.php?aid=80476
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• Streptococcus pyogens. 

• Enterococcus faecalis. 

• Bacillus anthracis. 

• Bacillus cereus. 

• Corynebacterium diphtheria. 

• Colistridiumperfringens type A. 

B. Gram negative bacteria 

• Escherichia coli. 

• Proteus mirabilis. 

• Klebsiella pneumonia. 

• Pseudomonas aeruginosa. 

• Aeromonashydrophilia. 

2.2.9. General characteristics of tested bacteria 

2.2.9.1. Staphylococcus aureus 

It is Gram positive, aerobic and also grow an aerobically but less 

well.Temperature range for growth (10-42ºC), with optimum of (35-37ºC).  

Itgrows on blood agar producing creamy to yellowish colonies, 

occasionallywhite with diameter 1-2 mm. In Macconkey’s agar it produces 

smallercolonies (0.1-0.5mm). It ferment mannitol to give yellow color, it is 

coagulase, catalase and DNase positive. It causes boils, pustules, impetigo, 

infection of wound, ulcer and burns, osteomyelitis, mastitis, septicemia, 

meningitis and pneumonia. It is carried in the nose of 40% or more of 

healthypeople (Cheesbrough., 2005). 

2.2.9.2 Klebsiella pneumonia  

Tend to be slightly shorter and thicker than other enterobacteria and straightrods, 

its capsular material is produced in greater amounts in media rich 

incarbohydrate. K.pneumoniaeis non-motile, it is facultative an aerobe, 

butgrowth under aerobic conditions is rare. It ferment glucose and 

produceurease enzyme, but negative for methyl red. 
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It causes urinary tract infection, severe bronchopneumonia and woundinfections 

(Greenwood et al., 1998). 

2.2.9.3 Pseudomonas aeruginosa 

It is Gram negative, rod shaped, non sporing and motile. It can found in 

intestinal tract, water, soil and sewage. It includes water soluble pigments 

(pyocyamin + pyoverdin). It grows over a wide temperature range (4 42ºC) with 

optimum of (35-37ºC). On Macconkey’s agar, it produces pale color colonies 

and in Kligler iron agar media, it produces red slope, but no gas is formed and 

no H2S is produced. It is oxidase positive. It can cause purulent infection of 

wounds, burns, urinary tract infection, respiratory tract infection; especially in 

patients with fibrosis and bed sore disease (Cheesbrough.,2005). 

2.2.9.4. Escherichia coli 

Is Gram negative, usually motile rod, some strains are capsulated, it is aerobic 

and facultative anaerobic, and it produces 1-4 mm in diameter colonies on blood 

agar after over night incubation at 35-37ºC. The colonies may appear mucoid 

and some strains are haemolytic. On Macconkey agar most of strains produce 

lactose fermenting colonies. Some EPEC are late or non lactose fermenter 

(Cheesbrough., 2005). 

2.2.9.5. Proteus spp 

Proteus species are part of Enterobacteriaceae family of Gram negative, usually 

motile rod, aerobic and facultative anaerobic, non sporing and non capsulated. 

Cause superficial skin infection eg wound infection and burn infection, urinary 

tract infection, Bacteremia and deep seated infections eg: meningitis, 

endocarditis, septic arthritis and shock (Cheesbrough., 2005). 
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CHAPTER THREE 

3. MATERIAL AND METHODOLOGY 

3.1. Study design 

This is prospective, descriptive hospital base study.  

3.2. Study area 

All Patients  coming to Almak Nimer University and Shendi Teaching Hospitals 

with wound infections were including in this study. 

3.3. Study population 

All Patients  coming to Almak Nimer and Shendi Teaching Hospitals with 

wound infections were including in this study from March to August 2018. 

3.4. Inclusion criteria 

wound infection patients. 

3.5. Exclusion criteria 

Patients under antimicrobial treatment. 

3.6. Samples collection 

After take consent, patients at risk to become Under aseptic conditions, wound 

swabs were collected using sterile cotton swabs moistened in normal saline. The 

samples were transported in transport medium immediately to the laboratory for 

investigation. 

3.7. Sample size 

A total (n=55) were collected. 

3.8. Data collection 

Data were collected from the patients using structural questionnaire containing 

all study variable such as Personal data. (AppendixI). 

Calculation of relative percentage of inhibition 

Relative percentage inhibition = 100 x (x – y) / (z – y) 

x: total area of inhibition of the test extract. 

y: total area of inhibition of the solvent. 

z: total area of inhibition of the standard drug. 



16 

The total area of the inhibition was calculated by using area = πr2; where, r = 

radius of zone of inhibition.  

π value = 3.14 

X: Total area of inhibition of the test extract = 3.14 x (radius of zone 

inhibition of acacia nilotica extract in mm) 2. 

Y: Total area of inhibition of the solvent = 3.14 x (radius of zone inhibition of 

water in mm) 2. 

Z: Total area of inhibition of the standard drug = 3.14 x (radius of zone 

inhibition of Gentamicin in mm) 2. 

3.9. Methodology 

3.9.1 Collection of specimens 

Under aseptic conditions, wound swabs were collected using sterile cotton 

swabs moistened in normal saline. The samples were transported in transport 

medium immediately to the laboratory for investigation. 

3.9.2. Culture of specimens 

Collected swabs were cultured on Blood agar (HImedia) and Macconkey’s agar 

(HImedia) plates using standard sterile loop. All plates were incubated 

aerobically at 37ºC for 24 hrs. 

3.9.3. Cultural characteristics 

After the incubation period, the plates were examined for the size, color, edges, 

side views, odor and surface of colonies. 

3.9.4. Purification and preservation of isolates 

Purification was done by repeated sub-culturing of typical and well isolated 

colonies on nutrient agar (HImedia). The resulting growth was check for purity 

using Gram’s staining procedure. Obtained pure cultures were presented through 

inoculation into nutrient agar slope and stored at 4ºC after 24hrs incubation at 

37ºC. 
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3.10. Microscopic examination 

Smears were made from sub cultured colonies, fixed by gentle heating and 

stained using Gram’s staining technique by Barrow and Feltham (1993), and 

then examined microscopically under oil immersion. 

3.11. Identification of bacteria 

The purified isolates were identified according by Barrow and Feltham (1993). 

This includes staining reaction, organism morphology growth characteristics, 

haemolysis on blood agar, and lactose fermentation on Macconkey’s agar 

(HImedia) media, motility and biochemical characteristics. 

3.12. Biochemical identification 

3.12.1. Catalase test 

The test was carried out as describe by Barrow and Feltham (1993). 0.5ml of 3% 

H2O2 was placed on clean tubes, and one colony of the tested culture from 

nutrient agar (HImedia) was picked with a wooden stick and added to the tubes. 

A positive reaction was indicated by production of air bubbles. 

3.12.2. Coagulase test 

The test was used to identify S.aureuswhich was coagulase positive from other 

Staphylococci species which were coagulase negative. Coagulase causes plasma 

to clot by converting fibrinogen to fibrin. On clean slide place drop of distilled 

water and emulsify a colony of tested organism then add loop full of plasma on 

the suspensions and mixed gently the results was clumping of organisms within 

10 seconds (Cheesbrough, 2005). 

3.12.3.DNAase test 

The test was used to differentiate S.aureus(positive) from other Staphylococci 

species (negative). The tested organism was culture on a medium which 

containDNA, after overnight incubation the colonies were tested by flooding the 

plate witha weak hydrochloric acid (Hcl). The acid precipitates un hydrolyzed 

DNA. DNaseproduced colonies were surrounded by clear area indicating DNA 

hydrolysis(Cheesbrough, 2005). 
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3.12.4. Mannitol fermentation test 

This medium was used to differentiate S.aureusfrom other Staphylococci 

species. A portion of colony was inoculated on mannitol salt agar containing 75 

g\l sodium chloride and incubated aerobically at 37ºC for 18-24 hrs. 

S.aureusferment mannitol producing yellow colonies (Cheesbrough, 2005). 

3.12.5. Oxidase test 

The technique was described by Barrow and Felham (1993). Strips of filter 

paper was soaked in 1% solution of tetra –methyl-p-phenylenediamine 

dihydrochloride and dried in hot air oven and then placed on clean glass slide 

bacterial colony by sterile glass rod and rubbed on filter paper strip. If purple 

color developed with 5-10 seconds, the reaction was considered positive. 

3.12.6. Indol production test 

Indol production was carried out as described by Barrow and Felham (1993). 

The tested organism was inoculated into pepton water and incubated at 37ºC for 

48 hrs. 1 ml of kovac’s reagent was run down along the side of the test tube. 

Appearance of a pink color in the reagent layer within a minute indicated 

positive reaction. 

3.12.7. Citrate utilization test 

It was done according to Cheesbrough (2005). Simmon’s citrate medium was 

inoculated with the tested organism and incubated at 37ºC for up to 48 hours; 

utilization of citrate was recognized by a bluish color. 

3.12.8.Urease test 

It was done according to Cheesbrough (2005). The slant surface of urea agar 

medium was streaked with the tested microorganism and incubated at 37ºC for 

24- 48 hrs. The development of a pink color was indicative of production of 

NH3 Negative and weak tests were left for a week before being considered as 

negative. 
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3.13. Extraction of medical plants 

3.13.1. Collection and preparation of plant samples 

They were authenticated by protocol of Medicinal and Aromatic plant Research 

Institute (MAPRI). The dried Acacia nilotica were cleaned from dust and grass; 

100 grams of each plant sample were separately crushed to a powder from using 

sterilized mortar and pestle. 

3.13.1. Preparation of the aqueous extract 

Extraction was carried out according to method described by Sukhdev et 

al.,(2008). Fifty gram of each plant sample was soaked in 500 ml hot distilled 

water, and left till cooled down with continuous stirring at room temperature. 

Extract was then filtered and freezed in a deep freezer. Freezed at - 20ºC extract 

was dried using freeze dryer -40ºC till powdered extract obtained. Yield 

percentage was calculated. 

3.13.4. Preparation of bacterial suspension 

One ml aliquots a 24hrs broth culture of the test organisms were 

asepticallydistributed on the nutrient agar slopes and incubated at 37ºC for 

24hrs. Thebacterial growth was harvested and washed off with 100 ml sterile 

normal saline, toproduce suspension containing about (108-109) colony forming 

units/ml. Theinocula density was compared with Macfarland standard solution 

of BaSO4 (0.1mlof 1% BaCl2 + 9.9ml of 1% H2SO4). The suspension was 

stored in the refrigeratorat 4ºC until used(Monica Cheesbrough , 2005). 

3.13.5. In vitro testing for antibacterial activity 

The cup plate agar diffusion method according to (Kavangh, 1972). Was 

adapted toassess the antibacterial activity of prepare extracted. One ml of the 

standardizedbacterial stock suspension (108-109) colony forming unit/ml was 

thoroughly mixedwith 100ml of Muller-Hinton agar (HiMedia, India) which was 

maintained at 45ºCand 20ml aliquots of the inoculated Muller-Hinton agar were 

distributed into sterileplates.The agar was left to set and in each of these plates, 

4 cups (7 mm in diameter)were cut using a sterile cork borer (No.1) and agar 

disc were removed. Alternatecups filled with 0.1ml samples of each of the 
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extracts using automatic micro titerpipette, and allowed to diffuse at room 

temperature for 2hrs. The plates were thenincubated in the upright position at 

37ºC for 24hrs.Two replicates were carried for each extracts against each of the 

test organisms.After incubation the diameters of the resultant growth inhibition 

zones weremeasured and the mean values were tabulated. 

3.14. Determination of Minimum Inhibition Concentration (MIC) by agar 

plate dilution method 

The principle of agar plate dilution was the inhibition of the growth on the 

surface of the agar by the plant extracts incorporated into the medium. Plates 

were prepared in series of decreasing concentrations of the plant extraction in 

the following order 100, 50, 25, 12.5 mg/ml. the bottom of each plate was 

marked off in to 4segments. The tested organisms were grown in broth over 

night to contain 108 organisms per ml. loop-full of diluted culture was spotted 

with a standard loop which delivers 0.001ml on the surface of each segment and 

then incubated at 37ºC for 24 hours. The end point (MIC) was the least 

concentration of antimicrobial agent that completely inhibits the growth. Results 

were reported as the MIC in mg/ml. 

3.16. Data analysis 

Data were entered, check and analyzed using Microsoft Excel 2007and SPSS 

(Statistical Package of Social Science) soft program version 11.5. 
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Chapter Four 

4. Results 

The current study was carried out to screen the antibacterial activity of Acacia 

nilotica sub spp nilotica aqueous extract was used against wound infection 

bacterial according age Out of 55 specimens from March to August 2018.  

15 samples were taken from patients of with mean age less than 20years old  age 

group, 20 patients from 21-40 years old age group, 10 patients from 41-60 years 

old age group, 7 patients from 61-80 years old  age group and 3 patients from 

more than 80 years old  age group.  

The ages grouped in to five groups majority samples taken from age group 21-

40 years old. And according to gender Out of 55 specimens, (57%) were males 

where as (43%) were females.  
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4.1. Frequency and percentage of sampling according to age group 

Sample was taken according to age and gender ( shows in Table 1 and 2 ) 

Table 4.1: Shows distribution and percentage of sampling according to age 

group  

Age group Frequency Percent 

< 20 15 27 

21 – 40  20 36 

41 – 60  10 18 

61 – 80  7 13 

>80 3 6 

Total 55 100 

 

 

Table 4.2: Shows sample distribution according to gender 

Gender Frequency Percent 

Male 35 64 

Female 20 36 

Total 55 100 

 



23 

4.2. Bacteriological Result 

Table 4.3: Shows bacterial growth distribution . 

Result of culture Frequency Percent 

Growth 49 89 

No growth 6 11 

Total 55 100 

 

 

 

4.3. Gram Stain for isolated bacteria species 

Out of the 49 positive cultures for bacterial growth 32 were Gram positive 

(65%) and 17 were gram negative Shows distribution (35%) are shown in (table 

4). 

 

 

Table 4.4. bacterial isolated in relation to Gram satin 

Gram reaction Frequency Percent 

Gram positive 32 65 

Gram negative 17 35 

Total 49 100 
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Table 4.5 Shows distribution  of isolated bacteria. 

Isolated Bacteria Frequency Percent 

E.coli 2 4.1 

K. pneumonae 12 24.5 

Ps. aeruginosa 2 4.1 

P. vulgris  1 2.0 

S. aureus 29 59.2 

S.epidermidis 3 6.1 

Total 49 100 

 

 

 

 

 

Table 4.6. Shows the mean of inhibition zone of bacteria 

      Concentration  

Organisms  

100% 50% 25% 12.5% 

Mean Std. Mean Std. Mean Std. Mean Std. 

E.coli 13.5 9.1 12.5 7.7 10.5 4.9 9.5 3.5 

K. pneumonae 9.7 4.5 8.8 3.3 8.5 2.8 8.2 2.4 

P. aeruginosa 19.0 1.4 16 2.8 15.0 4.2 11 1.4 

Proteus 12.0 . 11 . 11 . 10 . 

S. aureus 16.8 2.6 14.4 2.4 12.9 2.8 11.1 1.7 

s.epidermidis 16.6 1.1 14.6 1.1 13.3 1.1 11.3 1.1 

 

Interpretation of the result 

MDIZ mean diameter of growth inhibition zone in (mm) , If MDIZ. 

• > 7 sensitive. 

• < 7 Resistant 
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Table 4.7: Shows antibacterial activity of Acacia nilotica against Gram 

negative bacteria isolated. 

Gram negative 

bacteria 

100% 50% 25% 12.5% 

Mean Std. Mean Std. Mean Std. Mean Std. 

E.coli 13.5 9.1 12.5 7.7 10.5 4.9 9.5 3.5 

K. pneumonae 9.7 4.5 8.8 3.3 8.5 2.8 8.2 2.4 

P. aeruginosa 19.0 1.4 16 2.8 15.0 4.2 11 1.4 

Proteus 12.0 . 11 . 11 . 10 . 

 

Interpretation: 

Mean inhibition zone (mm) of Gram negative bacteria19.0±8.2 

 

Table 4.8: Shows Antibacterial activity of Acacia nilotica against Gram 

positive bacteria isolated. 

Gram positive 

bacteria 

100% 50% 25% 12.5% 

Mean Std. Mean Std. Mean Std. Mean Std. 

S. aureus 16.8 2.6 14.4 2.4 12.9 2.8 11.1 1.7 

s.epidermidis 16.6 1.1 14.6 1.1 13.3 1.1 11.3 1.1 

 

Interpretation: 

Mean inhibition zone (mm) of Gram positive bacteria16.8±11.1 
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Table 4.9: Shows isolated susceptibility to control 

 

Test organisms 

Inhibition zone diameter (mm) 

Positive control 

(Gentamicin 10 mcg) 

Negative control 

(Distill water) 

1- Escherchia coli. 18 0 

2- Klebsiellapneumoniae. 24 0 

3- Staphylococcus aureus. 29 0 

4- Staphylococcus epidermidis. 20 0 

5- Proteus volgaris 23 0 

6- P. aeruginosa . 28.5 0 

 

 

 

Table 4.10: Show the relative percentage inhibitions extract compared to 

Gentamicin. 

Test organisms Relative percentage inhibition (%) 

1. Escherchia coli. 5.6 

2. Klebsiella pneumoniae. 10.7 

3. Staphylococcus aureus. 33.5 

4. Staphylococcus epidermidis. 68.8 

5. Proteus volgaris 27.2 

6. P.aeruginosa 44.4 
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Table (4.11). Shows antibacterial activity of Acacia nilotica (Algarad) 

aqueous extracts against isolatedbacteria in different concentrations: 

concentratio

n 

K. 

pneumonae 
S. aureus 

s.epiderm

idis 
E.coli 

P. 

aeruginosa 

Proteus 

Vulgaris 

S R S R S R S R S R S R 

100% 9.7 0 16.8 0 
16.

6 
0 13.5 0 19 0 12 0 

50% 8.8 0 14.4 0 
14.

6 
0 12.5 0 16 0 11 0 

25% 8.5 0 12.9 0 
13.

3 
0 10.5 0 15 0 11 0 

12.5% 8.2 0 11.1 0 
11.

3 
0 9.5 0 11 0 10 0 

P-value 0.044 0.005 0.003 0.010 0.023 0.051 
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Chapter Five 

5. Discussions 

5.1. Discussions 

The recent recognition of emerging infectious diseases has heightened 

appreciation of the importance of epidemiologic information. In addition, some 

well-known pathogens have assumed new epidemiologic importance by virtue 

of acquired antimicrobial resistance.Some plants are known as medicinal 

because they contain active substances that cause certain reactions, from relating 

to cure of disease on human. 

The current study was carried out to screen the antibacterial activity of Acacia 

nilotica sub sppnilotica aqueous extract was used against wound infection 

bacteria according to age. 

55 wound swab samples were collected from patients, 15 samples were taken 

from patients of age less than 20 years old, 20 samples from age 21-40 years 

old, 10 samples from age 41-60 years old, 7 samples from age 61-80 years old 

and 3 samples from age more than 80 years old. 

The majority of samples taken from age group 21-40 years. And according to 

gender Out of 55 specimens, 35/55 (57%) were males where as 20/55 (43%) 

were females.  

Forty nine swab samples were showing growth 49/55(89%) where 6 /55 samples 

(11%) showing no growth. 

Out of the 49 positive cultures for bacterial growth 32 samples were Gram 

positive cocci (65%) and 17 samples (35%) were Gram negative bacilli. 

Isolated bacteria are S. aureus 29/49 (59.2 %,) K. pneumonia 12/49   (24.5%) S 

.epidermidis 3/49 (6.1%)  E. coli of percentage 2/49 (4.1%), Ps. Aerginosa 2/49 

(4.1%),  P. vulgris 1/49 (2.0%).  

The mean of inhibition zone (mm) of Gram negative bacteria is 19.0±8.2 and the 

mean of inhibition zone (mm) of Gram positive bacteria is 16.8±11.1. 
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The result showed high activity of the aqueous extract of A.niloticasub spp 

Nilotica. A.niloticais against isolated bacteria. This result was agreed with the 

study reported by El-kamli and El- karim (2009).  

At this study the mean  inhibition zone diameter of microorganism isolated 

increases with the increase in extract concentration. A.nilotica extract was tested 

using different concentration (100, 50, 25 and 12.5) for E. coli mean of 

inhibition zone according to extract concentration were (13.5,12.5,10.5 and 3.5) 

with P=0.010, for S.epidermidis (16.6,14.6,13.3and11.3)(P=0.003), S.aureus 

(16.8,14.4,12.9 and 11.1) (P=0.005), Ps. aerginosa (19.0 ,16,15.0 and 11) 

(P=0.023) K. pneumonia (9.7,8.8,8.5and 8.2)(P=0.044) which are statistically 

significant except  P. vulgaris. Which have mean inhibition zone close to each 

other (12.0, 11,11 and 10) (P=0.051).This result was in agreement with study 

reported by Suleiman, (2013). 

The aqueous extract of A.nilotica sub spp. exhibited high antibacterial activity 

against Ps. aerginosa and moderately activity against K. pneumonia. This was 

consisting with study reported by Saini 2008 andAhmed et al 2007. 

The results of antimicrobial activity of crude extract was compared with the 

positive control (Standard drugs) the bacteria is sensitive to extract in relation to 

positive control (Gentamicin) the aqueous extract exhibits maximum relative 

percentage inhibition against S.epidermidis (68.8%) and minimum relative 

percentage inhibition against Klebsiella pneumonia. (10.7%). 
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5.2 Conclusion 

 The current study showed that Acacia niloticais plants showed potent 

antibacterial activity. 

 Acacia nilotica had had highly activity against some bacteria, which 

justify their traditional use as treatment of wound infection. 

 The efficiency of the antibacterial activity of extract was found to increase 

by increasing the concentration for certain levels. 
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5.3. Recommendations 

1. Based on this study and result, it is recommended that to isolate and the active 

ingredients in the compound extracts responsible for the antibacterial activity 

using gas chromatography. 

2. Determination of the minimum inhibitory concentration (MIC) for active 

ingredient of each bacteria causing wound infection. 

3. Study of the toxicity of the active ingredients. 
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Appendix I 

Shendi University 

College of post Graduate Studies & Research's  

Questionnaire about Antimicrobial activity of Acacia nilotica extracts 

against Bacteria isolated from wound infection 
 

Sample number: 

1- Name:……………………………………………………………… 

2- Age:  a<15 (……) b- 15 – 24 (…).  c- 25 – 35 (…).  d- 36 – 45 (…..)  e- 

46 and more (……) 

3- Residence :                                                                                                                

a- City (…….)                   b- Village (……)  

4- Site of infections…………………………………………………… 

5- type of wound        

A-traumatic (……)       b- post-operative (……)    c- others (……)   

6- Infection Duration:                                                                                                                                   

past history of recent hospitalization yes (……)      No (……)  

7- Hospital admission   a- in patient   (……)     b- out patient (……) 

8- Treatment: 

a- Treated with antibiotic (……).                b- Not treated (……). 

9- Past History of wound infection: 

b- Yes (…...)                       b- No (…...) 

10- History of disease: 

a- Diabetes (…….) b- Hypertension (……) c- Other (……)d- None (……)              
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Appendix II 
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Pods of A.nilotica 
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Babool Gum A. nilotica flowers.. 

Pods of A. nilotica sub spp nilotica .. 
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Activity of aqueous extract of: A. Anilotica  against S.aureus. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Activity of aqueous extract of: A. Anilotica against MRSA. 
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