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Abstract 

     This study was conducted to investigate the protective role of ethanolic extract of chamomile recutita flowers 

induced UTI in the mice by Pseudomonas aeruginosa,the flowers extracted by preparing ethanol extract .10
8  

cfu 

/ml of Pseudomonas aeruginosa was used to induce UTI by intra-urinary bladder injection . Thirty mice were 

divided into three groups .Group I: negative control (normal). Group II: positive control, mice were infected by 

injection of Pseudomonas aeruginosa for 2, 7, 15, 21 and 30 days and left without treatment. Group III : mice 

infected and treated with ethanolic extract of of Chamomile (Matricaria recutica ) flowers orally by stomach 

tube daily after 48 h of  infection for  15 , 21 and 30 days at dose 300 mg/kg-BW. At the end of experimental 

period ,blood samples were taken from mice and measured some biochemical parameters such as serum 

Creatinine , Serum uric acid ,serum glucose and Serum total proteins .animals of all groups were killed to 

examine histopathological changes in urinary bladder and kidney .The result showed significant increased (P< 

0.05) in serum creatinine level and serum uric acid in infected groups as compared with control .The treated 

group showed significant decreased (P< 0.05)  in serum creatinine level and serum uric acid level while no 

significant change in serum glucose level and serum total protein in infected and treated groups. Histological 

sections of kidney appeared damage, necrosis of renal tubule and inflammatory cell infiltration in infected 

groups while animals treated with ethanolic extract of Chamomile recutica flowers showed look -like normal 

appearance in kidney. It could be concluded that Chamomile recutica flower extract has potent protective role 

against UTI and appears by correction between biochemical parameters and histological studies.   

Introduction 

    Urinary tract infections (UTIs) are one of the most common bacterial infections affecting humans throughout 

their life span (Chang.,2006), (Kucheria etal.,2005) .Urinary tract infections are a serious health problem 

affecting millions of people every year, each year urinary tract infections account for about 8 million doctor 

visits (Gokulakrishnan etal.,2012). The urinary tract infection (UTI) caused by P. aeruginosa is a serious health 

problem affecting millions of people worldwide each year and catheterization of the urinary tract is one of the 

most common predisposing factors to such infections (Mittal etal.,2009). Pseudomonas aeruginosa is an 

opportunistic human pathogen (Vianelli etal.,2006). 

     Chamomile (Matricaria recutica) that have been used as herb medicine ,the flowers of chamomile recutita are 

active pharmaceutical ingredient of herbal teas because it contains substances which have anti-inflammatory, 

sedative, analgesic, antispasmodic, antioxidant and antimicrobial properties (Bisset and Wichtl.,2001),( McKay 

and Blumberg.,2006). 

Material & Method  

     urine samples were collected from UTI patients in educational Al-karama hospital of Al-kut city, the mid-

stream urine was collected aseptically, cultured on blood agar and MacConkey agar at 37C° for 24 hours then on 

nutrient agar .Colonies were selected and identified depend on morphological characteristics, Gram staining 

,biochemical tests and the diagnosis was confirmed by using API 20E System kit. Antibiotic susceptibility 

testing (AST) for the Pseudomonas aeruginosa bacteria were done using the Vitek 2 systems AST-GN69.  

     Flowers of chamomile recutita were purchased from local market in AL-Kut city. After cleaning flowers were 

dried in shade and powdered, 50g of the powder was dissolved in 500 ml of 70% ethanol and placed on magnetic 

stirrer for 72 hours then filtered was put in incubator at temperature of 40c° until dryness and the extract was 

kept in dark glass container at 4 ºC. The preliminary phytochemical tests were performed for testing detect the 

presence of active materials such as tannins (Harbone, 2001), flavonoids (Harbone, 2001), (Sofowora, 2005), 

saponnins (Sofowora, 2005 ), alkaloid (Harbone ,1973) and carbohydrates. Agar well diffusion method was used 

to check the antibacterial activity of chamomile recutita flowers extract against Pseudomonas aeruginosa in vitro 

(Perez et al., 1990) after preparation of different concentrations of plant extract (100,200,300 mg /ml) 
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 Thirty mice were obtained from the national center for drug control and research, baghdad. Induction of 

urinary tract infection by injection mice with 10
8
cfu /ml of Pseudomonas aeruginosa intra-urinary bladder 

according to the method of (Abdul Ratha etal.,2014) .Group I: negative control (normal). Group II: positive 

control, mice were infected with injection of Pseudomonas aeruginosa for 2, 7, 15, 21 and 30 days and left 

without treatment. Group III : mice infected and treated with ethanolic extract of of Chamomile (Matricaria 

recutica ) flowers orally by stomach tube daily after 48 h of  infection for  15 , 21 and 30 days at dose 300 

mg/kg-BW. At the end of experimental period ,blood samples were taken from anaesthetized mice then the mice 

were killed for histopathological examination and measured the following parameters:  serum creatinine (Bartels 

and Bohmer 1971), Serum uric acid (Fossati etal., 1980), serum glucose concentration using (Trinder, 1969) and 

(Tietz, 1995) and Serum total proteins (Tietz, 1999). Samples from the kidney and urinary bladder were fixed in 

10% neutral buffered formalin. (Luna, 1968) . Statistical analysis was performed using SPSS-21 (Statistical 

Packages for Social Sciences- version 21). One Way Analysis of Variance (ANOVA) and Least significant 

differences (LSD) post hoc test was performed (multiple comparisons), to assess significant difference among 

means. P<0.05 was considered statistically significant as described by (Released, 2012). 

 

Results & Discussion 

      Results showed that the Pseudomonas aeruginosa isolates, gram negative, circular mucoid smooth colonies, 

grape-like odor ,  grows on MacConkey agar without ferment lactose and produce pigment from yellowish green 

to bluish green on nutrient agar ,the biochemical test were positive result for catalase ,oxidase and urease test 

while negative result for indole test. 

     The susceptibility of isolated Pseudomonas aeruginosa to antibiotics is shown in (Table,1) . Urinary tract 

infections are common conditions worldwide and the pattern of antimicrobial resistance varies in different 

regions. (Amin etal.,2009) and antimicrobial resistance is an increasing public health threat which leads to 

increased morbidity and mortality (Cosgrove,2006). Pseudomonas aeruginosa resistance to the antibiotics used 

in the treatment of UTI especially in hospital acquired infection (Salih etal.,2011) and excessive use of broad-

spectrum antibiotics in hospitals has led to the emergence of highly resistant strains of  P. aeruginosa (Al-Grawi, 

2011).  

Table 1: Antibiotic susceptibility testing of Pseudomonas aeruginosa by vitek-2 method 

Interpretation MIC Antimicrobial 

S ≤ 2 Ampicillin 

S ≤ 2 Amoxicillin/clavulanic acid 

S ≤ 2 Ampicillin/sulbactam 

I 32 Cefazolin 

S ≤ 1 Ceftazidime 

S ≤ 1 Ceftriaxone 

S ≤ 1 Cefepime 

S 1 Imipenem 

S ≤ 1 Gentamicin 

S ≤ 1 Tobramycin 

S ≤ 0.25 Ciprofloxacin 

S ≤ 0.12 Levofloxacin 

R 256 Nitrofurantoin 

R 80 Trimethoprim-sulfamethoxazole 

 

S = sensitive     , R = resistant      , I = intermediate resistant 

     Photochemical screening of chamomile recutita flowers extract revealed the presence tannins, flavonoids, 

saponins, alkaloids and carbohydrates as shown in (Table,2) . (Srivastava etal.,2010) reported that chamomile 
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has been used as an herbal medication because it contains various bioactive photochemical that could provide 

therapeutic effects.  

Table 2: Results of phytochemical analysis of chamomile recutita flowers extract. 

Chemical compounds Ethanolic extract 

Tannins  + 

Flavonoids + 

Saponnins - 

Alkaloid ± 

Carbohydrates (Benedict’s test) + 

(+) indicates positive results; (−) indicates negative results 

     Results of antibacterial activity showed the ethanolic extract of chamomile recutita flowers exhibited 

antibacterial activity against pseudomonas aeruginosa as shown in (Table ,3). (Gosztola etal., 2010 ) have shown 

that Chamomile species have strong antibacterial, antifungal, antiviral, antiparasitic, spasmolytic and antioxidant 

activities . (Al-Ismail and Talal.,2003) has been reported that generally the aqueous chamomile extract was more 

effective against moulds and yeast, while the alcoholic ones inhibited more the bacteria  

Table 3 : Antibacterial activity of ethanolic extract of chamomile recutita flowers against pseudomonas 

aeruginosa 

Concentration mg /ml Mean ± SE  

100 15.66±0.33 c 

200 18.00±0.57 b 

300 21.33±0.33 a 

Means with different letters differ significantly (P < 0.05) 

     This study showed the effect of chamomile recutita flowers extract on some biochemical parameters, kidney 

functions was assayed by the determination the levels of serum creatinine and uric acid .The serum creatinine 

level (Figure,1) ,(Table,4) in infected group with pseudomonas aeruginosa was increased in 7days and decreased 

serum creatinine level in 15 ,21 and 30 days ,  but did not reach to the normal level as compare with the G1 

(normal control group). The elevation in serum creatinine within days or weeks is produced by kidney damage, 

which leads to a decrease in glomerular filtration rate. ( Bilal etal.,2015) showed that the elevated levels of serum 

urea and creatinine are usually considered as biochemical indicators of chronic renal failure i.e. serum urea 

>50gm/dl and creatinine greater than 1.2 gm/dl. The end-stage renal failure patients usually show the serum 

creatinine around 10gm/dl and serum urea levels around 100 gm/dl. (National Kidney Foundation, 2002) 

reported that end-stage renal failure (ESRF) is caused death without renal replacement therapy. Treatment with 

ethanolic extract of Chamomile recutita flowers caused highly significant reduction in serum creatinine level in 

mice infected with pseudomonas aeruginosa  

 

 

 

Figure (1): comparison of serum creatinine levels (mg/dl) of the experimental mice groups 
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Table (4):  Mean values ± SE of serum creatinine levels (mg/dl) of the experimental  

 

Groups 

 

Mean ± SE 

Control 0.65±0.004 h 

Infection after 7 days 2.11±0.006 a 

Infection after 15 days 1.97±0.006 b 

Treated after 15 days 1.33±0.006 e 

Infection after 21 days 1.82±0.006 c 

Treated after  21 days 1.23±0.006 f 

Infection after 30 days 1.51±0.01 d 

Treated after 30  days 1.02±0.006 g 

 

Means with different letters differ significantly (P< 0.05) 

     (Figure ,2),(Table 5) illustrated that the result of serum uric level revealed a significant increased (P < 0.05) in 

mice that infected with pseudomonas aeruginosa as compared with control group while treated group with 

ethanolic extract of chamomile recutita flowers caused a significant decreased in serum uric acid level (P<0.05) 

as compared with infected and control groups. Impaired renal excretion of uric acid rather than uric acid 

overproduction was considered to be the major cause of hyperuricemia (Hikita etal.,2011) and elevated serum 

uric acid levels are seen in patients with reduced glomerular iltration rate (GFR) ,however, in recent years, it has 

been proposed that uric acid itself plays a causal role in the pathophysiology of chronic kidney disease and 

possibly in acute kidney injury(Giordano etal.,2015) .(Najla etal.,2012 ) revealed that the treatment of diabetic 

animals with 100 mg/kg/day chamomile extracts significantly inhibited increase of serum uric acid.  

 

 

 

 

 

 

 

 

 

 

 

Figure ( 2 ): comparison of serum uric acid levels (mg/dl) of the experimental mice groups 
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Table ( 5 ):  Mean values ± SE of serum uric acid levels (mg/dl) of the experimental mice groups. 

 

Groups 

 

Mean ± SE 

Control 6.15±0.01 g 

Infection after 7 days 8.48±0.008 d 

Infection after 15 days 9.14±0.008 b 

Treated after 15 days 8.24±0.01e 

Infection after 21 days 9.95±0.006 a 

Treated after  21 days 7.34±0.02f 

Infection after 30 days 9.02±0.006 c 

Treated after 30  days 5.59±0.008 h 

 

Means with different letters differ significantly (P< 0.05) 

     Results illustrated in (Figure, 3), (Table, 6) and (Table, 7), (Figure,4 ) respectively showed that the mean 

values of serum glucose level and serum total protein level were no significant changes and within the normal 

reference ranges . After 15, 21 and 30 days of administration of chamomile recutita flowers extract, they 

gradually decreased in serum glucose level. (Najla etal.,2012) showed the hypoglycemic properties of 

chamomile extract are reported to be due to their higher contents of flavonoides and different bioactive 

compounds. (Egoro etal.,2015) revealed that there was no statistical significant differences (p>0.05) in the mean 

values of serum total protein in the premenopausal and postmenopausal patients infected with  Escherichia coli 

isolated from urinary tract . 

 

 

 

  

   

  

  Figure (3 ): comparison of serum glucose levels (mmoL/L) of the experimental mice         

groups 
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Table (6 ):  Mean values ± SE of serum glucose levels (mmoL/L) of the experimental mice groups 

 

Groups 

 

Mean ± SE 

Control 3.90±0.008 c 

Infection after 7 days 4.46±0.01 a 

Infection after 15 days 4.34±0.006 b 

Treated after 15 days 3.86±0.03c 

Infection after 21 days 4.17±0.01c 

Treated after  21 days 3.75±0.02 e 

Infection after 30 days 3.87±0.003 c 

Treated after 30  days 3.39±0.01 f 

 

 
 

 

 

 

 

 

 

 

Groups Mean ± SE 

Control 63.51±0.003 b 

Infection after 7 days 62.31±0.01c 

Infection after 15 days 60.06±0.006 d 

Treated after 15 days 58.53±0.01f 

Infection after 21 days 59.01±0.006 e 

Treated after  21 days 57.44±0.01 h 

Infection after 30 days 69.20±0.006 a 

Treated after 30  days 57.53±0.008 g 

 

Histopathological results of second group,  the urinary bladder revealed damage of epithelium with inflammatory 

cell infiltration in 2
nd

 days of urinary tract infection  (Figure. 5) .kidney was showed necrosis of renal tubule and 

inflammatory cell infiltration in 2
nd

 days of urinary tract infection (Figure , 6), the most common cause of acute 

tubular necrosis is a lack of oxygen, when blood cannot reach the tissues and cells of the kidneys due to a 

blockage or restriction, the kidneys can be damaged or destroyed . In urinary bladder histopathology showed 

damaged of epithelium, congestion of blood vessels and inflammatory cell infiltration after 1
st
 week of urinary 

tract infection (Figure 7, 8). 

Figure (4 ): comparison of serum total protein levels (g/L) of the experimental mice groups 

 
 Table ( 7 ):  Mean values ± SE of serum total protein levels (g/L)) of the experimental      

mice groups  
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Figure, (5): Section in urinary bladder (positive control) shows 

damage of epithelium with inflammatory cell infiltration (H&E 200 

X). 

 

Figure, (6): section in kidney (positive control) shows 

necrosis of renal tubule and inflammatory cell infiltration 

(H&E 400 X). 

 

 

Figure, (7): Section in urinary bladder epithelium (positive 

control) shows damage of epithelium and inflammatory cell 

infiltration (H&E 400 X). 

 

Figure, (8): Section in urinary bladder (positive control) shows 

damage of epithelium, congestion of blood vessels and 

inflammatory cell infiltration (H&E 400 X). 

 

 

Figure, (9): Section in kidney (positive control) shows damage , 

necrosis of renal tubule and inflammatory cell infiltration (H&E 

200 X). 

 

 

Figure, (10): Section in kidney (positive control) shows damage, 

necrosis of renal tubule and inflammatory cell infiltration (H&E 

400 X). 
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Urinary tract infection is an infection which could affect the kidneys, ureters, bladder or urethra and it’s 

subjected as one of the most common infections in humans (Geetha et al., 2011). Histological of kidney 

appeared damage, necrosis of renal tubule and inflammatory cell infiltration after 1
st
 week of urinary tract 

infection (Figure 9, 10) (Woods etal.,1986) showed high production of elastase and protease in strains isolated 

from urinary tract infections, these factors have been shown to play an important role in pathogenesis of P. 

aeruginosa induced infections. Lung revealed sever inflammatory cell infiltration, destruction of alveoli oedema 

and congestion of blood vessels after 1
st
 week of urinary tract infection with Pseudomonas aeruginosa .(Figure, 

11).  P .aeruginosa often produced a chronic pulmonary infection, leading to excessive inflammation and lung 

injury.( Gregory etal.,2007) 

In urinary bladder section showed simple inflammation of the lining of the urinary bladder and inflammatory cell 

infiltration after 4
th

 weeks of urinary tract infection (Figure, 12). The third group show look like appearance but 

with necrosis and mild inflammatory cell infiltration in kidney after 2
nd

 weeks of treatment with ethanolic extract 

 

 

 

 

 

 
Figure, (11): section in lung shows severs inflammatory cell 

infiltration, destruction of alveoli oedema and congestion of blood 

vessels (H&E 400 X). 

 

Figure, (12): Section in urinary bladder (positive control) 

shows Simple inflammation of the lining of the urinary 

bladder and inflammatory cell infiltration (H&E 400 X). 

 

Figure, (14): Section in kidney (treated group) shows 

look -like normal appearance (H&E 400 X). 

 

Figure, (13): Section in kidney (treated group) shows 

look like appearance but with necrosis and mild 

inflammatory cell infiltration (H&E 400 X). 
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of chamomile recutita flowers (Figure, 13) while showed look -like normal appearance in kidney after 4
th

 weeks 

of ethanolic extract of chamomile recutita flowers (Figure, 14).Chamomile flowers extract had been exhibited 

antioxidant and antimicrobial activities (Roby etal.,2013). It could be concluded that Chamomile recutica flower 

extract has potent protective role against UTI and appears by correction between biochemical parameters and 

histological studies.   

 

References 

 Chang SL, Shortliffe LD.( 2006). Pediatric urinary tract infections. Pediatr Clin North Am; 53:379-400. 

 Kucheria R, Dasgupta P, Sacks SH, Khan MS, Sheerin NS.( 2005) .Urinary tract infections: new insights into 

a common problem. Postgrad Med J;81:83-6. 

 Gokulakrishnan,  R., Ravikumar, S. and Anandha Raj, J. (2012) In vitro antibacterial potential of metal oxide 

nanoparticles against antibiotic resistant bacteria pathogens. Asian Pac J Trop Dis;2(5):411-413. 

 Mittal, R.; Aggarwal, S.; Sharma, S.; Chhibber, S.; Harjai, K.( 2009). Urinary tract infections caused by 

Pseudomonas aeruginosa. J. Infect. Public Health, 2, 101–111. 

 Vianelli , N. ; Giannini , M.B. &  Quartic , C. (2006). Resolution of a Pseudomonas aeruginosa outbreak in a 

haematology unit with the use of disposable sterile water filter. Haematol J. ; 91 (7) : 983 – 985. 

 Bisset, N.G.; Wichtl, M. (2001).Herbal Drugs and Phytopharmaceuticals: A Handbook for Practice on a 

Scientific Basis, 2
nd

 ed.; CRC Press: Boca Raton, FL.  

 McKay, D.L.; Blumberg, J.B. (2006).A review of the bioactivity and potential health benefits of chamomile 

tea (Matricaria recutita L.). Phytother. Res., 20, 519–530. 

 Harbone, J. B. (2001). Phytochernical methods. Chapman and Hall Ltd: London, pp111-113. 

 Sofowora A., (2005). Medicinal plants and traditional medicine in Africa. Spectrum Books Ltd: Ibadan. 

Nigeria, p. 289 

 Harborne,J.B.(1973).Phytochemical methods ,a guide to modern techniques of plant analysis.pp 159-165. 

Chapman and hall Ltd.London. 

 Perez, C., Pauli, M. and Bazerque, P. (1990). An antibiotic assay by agar-well diffusion method. Acta 

Biologiae et Medecine Experimentaalis, 15:113-115. 

 Abdul Ratha,H.A,Aseel,J.Mohammad,A.J and Nazht,H.H.(2014).Role of X-ray on theTreatment of UTI  

Induced By Escherichia coli. International Journal of Advanced Research (2014), Volume 2, Issue 1, 508-

516 

 Bartels, H. and Bohmer, M. (1971) Eine Mikromethodzur Kreatinine Test Immung. Clinical Chimica Acta, 

32, 81-85 

 Fossati, P., Precscipe, L, Berti ,G. (1980).Use of 3,5-dichloro-2-hydroxybenzene Suiphoric acid 14-  

aminophenazone chromagenic’ sy in direct enzymatic  assay of uric acid in sert andurine Clin. Chem. 26: 

227-230. 

 Trinder, P. (1969). Determination of blood glucose in blood using glucose oxidase with an alternative oxygen 

acceptor.  Annals of Clinical Biochemistry, 6: 24-25 

 Tietz, N. W. (1995): Clinical guide to laboratory tests,  3
rd

 edition. WB Saunders Co Philadelphia PA. 

 Tietz, N.W., 1999. Fundamental of Clinical Chemistry. 3rd Edn., Carl, A.B., Edward, R.A. (ed.) , W.B. 

Saunders Co. 

 Luna, L.G. (1968). Manual of histological staining methods of the armed forces institute of pathology. 3
rd

. 

ed., Mcgrow-Hill Book Company New York. 

 IBM Corp. Released (2012). IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp. 

 Amin,M, Mehdinejad,M. and Zohreh Pourdangchi,Z.(2009). Study of bacteria isolated from urinary tract 

infections and determination of their susceptibility to antibiotics.Jundishapur Journal of Microbiology , 2(3): 

118-123       

 Cosgrove, S.E. (2006).The relationship between antimicrobial resistance and patient outcomes: mortality, 

length of hospital stay, and health care costs. Clin. Infect. Dis. 42 (Suppl. 2), S82–S89 

 Salih,H.A.  Abdulbary,M.and Abdulrida,A.S.(2011). Susceptibility of Pseudomonas aeruginosa isolated from 

urine to some antibiotics. AL-Qadisiya Journal of Vet.Med.Sci. Vol. /10,No./2  

 AL-Grawi IGA (2011). Expression of mexAB-oprM Operon of Septicemic  Pseudomonas aeruginosa in 

Relation to Antibiotic Resistance [Doctor of Philosophy ]. Al-Nahrain University 

 Srivastava,J.K,  Shankar,E and  Gupta
  
,S.2010. Chamomile: A herbal medicine of the past with bright future. 

Mol Med Report. 2010 Nov 1; 3(6): 895–901. 

http://www.iiste.org/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Srivastava%20JK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shankar%20E%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=21132119


Journal of Health, Medicine and Nursing                                                                                                                                          www.iiste.org 

ISSN 2422-8419     An International Peer-reviewed Journal 

Vol.22, 2016 

 

84 

 Gosztola, B., Sarosi, S., and Nemeth, E., (2010). Variability of the Essential Oil Content and Composition of 

Chamomile (Matricaria recutita L.) affected byWeather Conditions. Nat. Prod. Comm., 5: 465–470. 

 Al-Ismail, K.M.; Talal, A.( 2003). A study of the effect of water and alcohol extracts of some plants as 

antioxidants and antimicrobial on long-term storage of anhydrous butter fat. Dirasat. Agric. Sci., 30, 330–

337. 

 Bilal,M , Rafeeq Alam Khan,R.A and Danial,K.(2015). Hijama improves overall quality of life in chronic 

renal failure patients: A pilot study . Pak. J. Pharm. Sci., Vol.28 No.5, pp.1731-1735 

 National Kidney Foundation (2002). K/DOQI clinical  practice guidelines for chronic kidney disease. 

Retrieved 2008-06-29. 

 Hikita, M.; Ohno, I.; Hosoya, T. Hyperuricemia and gout. Nihon. Rinsho. 2011, 69, 416–420. 

 Giordano,
 
C. Karasik,O

.
 Morris,

 
K and  Asmar

 
,A.(2015). Uric Acid as a Marker of Kidney Disease: Review 

of the Current Literature Hindawi Publishing Corporation Disease Markers, Article ID 382918, 6 pages 

 Najla O. A. , Olfat A. K. , Kholoud S. R. , Enas N. D. , I Hanan S. A.( 2012). Hypoglycemic and 

Biochemical Effects of Matricaria ChamomillaLeave Extract in Streptozotocin-Induced Diabetic Rats . 

Journal of Health Sciences. ISSN: 2166-5966;  2(5): 43-48 

 Egoro E.T., George G.S. and Arikekpar I. (2015).Effects of Escherichia coli Infection on Some Serum and 

Urine Biochemical Parameters in Premenopausal and Postmenopausal Patients . International Research 

Journal of Medical Sciences. Vol. 3(5), 6-10 ISSN 2320 –7353 

 Geetha R V, Anitha Roy, and Lakshmi T.(2011).Nature’sWeapon against Urinary Tract Infections. Int. J. 

Drug Dev. & Res, 3(3), 85-100. 

 Woods , D,E, Schaffer MS, Rabin HR, Campbell GD, Sokol PA. (1986). Phenotypic comparison of 

Pseudomonas aeruginosa strains isolated from a variety of clinical sites. J Clin Microbiol , 24:260—4. 

 Gregory,A.D. Lisa A. Hogue,L.A,Thomas W. Ferkol,T.W and Link,D.C.(2007).Regulation of systemic and 

local neutrophil responses by G-CSF during pulmonary Pseudomonas aeruginosa infection. The American 

Society of Hematology. Volume 109, number 8 

 Roby MH, Sarhan MA, Selim KA. Antioxidant and antimicrobial activities of essential oil and extracts of 

fennel (Foeniculum vulgare L.) and chamomile (Matricaria  chamomilla L.).Ind Crop Prod, 2013; 44:437-45 

http://www.iiste.org/
http://www.hindawi.com/43870439/
http://www.hindawi.com/29079612/
http://www.hindawi.com/42602918/
http://www.hindawi.com/73087013/

