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   Abstract: Medicinal plants are considered one of the experimental methods for 

treating many diseases caused by microbes, especially after the emergence of strains 

resistant to antibiotics. Therefore, this study was conducted in laboratory of Faculty of 

Education / Department of Biology, to test inhibitory efficacy of hot and cold aqueous 

extracts of Pituranthos tortuosus at a concentration of (100, 200, 300, 400) mg/ml 

against some species of urinary tract infections pathogens (Escherichia coli, 

Staphylococcus aureus, Klebsilla sp., Proteus sp., Candida albicans), by a sensitivity 

test in form of agar well diffusion method, then compared with Ciprofloxacin. The 

results showed that Pituranthos tortuosus extract has good inhibitory activity against 

all tested microbes, and its effectiveness increased with increasing concentration, and 

aqueous extracts showed inhibitory activity superior to Ciprofloxacin for Candida 

albicans Inhibition at diameter (10.2) and (8.0)mm, for hot and cold extracts 

respectively, and antibiotic at concentration 5ug superior was on aqueous extracts 

against all bacterial species. E.coli, Klebsilla sp. Was most resistant to extracts and 

antibiotics, were S.aureus and Proteus sp. the most sensitive to extracts and 

antibiotics. 
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Introduction: 

  Urinary tract infections its one of the most common diseases in hospitals and 

outpatient clinics (Odongo et al., 2020). 150 million people around worldwide suffer 

from UTI (Terlizzi et al., 2017). The severity of infections varies with age and sex, 

where women and children are more susceptible to infection (Forsyth et al., 2018). 

The infections usually occur in one or more members of a urinary system and is often 

associated with urinary bladder (Flores-Mireles et al., 2015). 

Bacteria are the major cause of more than 95% of cases of UTI (Ramesh et al., 2008). 

Enterobacteriaceae causes about 85% of UTI, especially E.coli and Klebsilla 

pneumonia (Khan et al., 2020). Staphylococcus sp., Proteus sp., and Enterococcus sp. 

are also known to be among a most common causes of urinary tract infections 
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(Gajdacs and Urban, 2019). Candida albicans is the major cause of fungal urinary 

tract infections in hospitals (Jacqueline et al., 2010). 

   Urinary tract infection drug is mainly based on antibiotics (Ghaffar et al., 2019). 

Pathogenes became more resistant to antibiotics, which prompted researchers to 

explore natural alternatives represented in medicinal plants, for easy access and 

because of effective natural compounds they contain and for its few side effects 

(Shaheen et al., 2019). Pituranthos tortuosus, belongs to family Apicaceae, among 

medicinal plants are distributed in northeastern Libya (Abugarsa and Algosni, 2016). 

bushes wild-desert, an aromatic, of 30-80cm  high (Assy et al., 2019). widely used in 

medicine traditional for treating UTI, asthma, rheumatism, diabetes and stings of 

scorpions (Krifa et al, 2011). Species of Genus Pituranthos vary according to 

geographical and regional location, but all of species are distinguished by the 

presence of essential oil, which is used to eliminate several types of microbes isolated 

from different infections, where indicated (Dahia et al., 2007) that essential oil of 

specie P.Chloranthus has good inhibiting activity against Pseudomonas aeruginosa, 

as noted (Abderrazak et al., 2013) the inhibitory effect of oil extracted from aerial 

parts of specie P. scoparius on Staphylococcus aureus and Shigella sp. and  Candida 

albicans, a study conducted in Tunisia confirmed activity inhibition of oil extracted 

from fresh parts of two species P. Chloranthus and P. tortuosus  against Enterobacter 

aerogenes (Mighri et al., 2015). It was also noted that acetone extract of P. scoparius 

was superior to all other extracts inhibited the tested bacterial (Houria et al., 2013). 

   Therefore, the study aimed to evaluate the efficacy of aqueous extracts of pneumatic 

parts, with a different concentrations of Pituranthos tortuosus on some microbes 

cause of urinary tract infections. 

 

Material and methods: 

Plant collection and preparation: 

   Samples of pneumatic parts of Pituranthos tortuosus were collected from Mertoba 

region east of Al-Bayda city / Libya,  were classified in Biology Department/Faculty 

of Education / Omar Al-Mukhtar University, washed with distilled water, and dried 
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inside laboratory under room temperature, then crushed by an electric grinder and 

saved until use. 

Aqueous extraction: 

   add 200g of  powder dry of plant to 1000 ml of cold sterilized distilled water  for 24 

hours at room temperature, then filter solution with filter papers ( 0.22um), put on into 

Oven at 40 ° C, store in refrigerator until use (Sani et al., 2014). 

   To prepare hot water extract, use the same previous method, replacing cold water 

with hot water 100 ° C. 

Bacterial isolates: 

- Isolates predefined were obtained from urinary tract patients reluctant to (Tiba-

Alrazi-Alrahma Clinic) laboratories, Al-Bayda / Libya. 

Antibacterial susceptibility testing: 

After to growth of pathogenes bacteria on  Mueller-Hinton agar medium, four wells 

were drilled in each petri dish with a sterilized cork borer with a diameter of 6 mm by 

equal distances. An appropriate volume was added to each well of a concentration 

prepared from extract. The dishes were incubated for 24 hours at a temperature of 

37°C with three replications, were compared with Ciprofloxacin (Daoud et al., 2015), 

then a measure of diameters of inhibitory zones. 

Antifungal susceptibility testing: 

Was performed by well diffusion using Mueller-Hinton supplemented with glucose 

and methylene blue.(Mahboob et al., 2019). 

Statistical analysis: 

The study Experiences were designed according to the complete random design 

(CRD). Statistical analysis was performed using Minitab 17 program and ANOVA 

variance analysis tables. Were compared averages with the least significant difference 

LSD 0.05. 
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Results and discussion: 

Sensitivity test antibiotic: 

   Effectiveness of Ciprofloxacin was tested with 5ug concentration against four 

species of bacteria and one species of fungi in patients with UTI, as one of antibiotics 

used in hospitals to control disease, from Table (1) shown results of resistance and 

sensitivity of pathogenic microbes to an antibiotic. was Candida albicans most 

resistant to Ciprofloxacin at diameter (4) mm. Candida Resistance returns to biofilm 

formation, through an intricate gene regulatory network genes and complex 

transcriptional factors, which are involved in cell surface regulation, hyphal 

formation, and development and virulence expression (Araujo et al., 2017). 

   E.coli was the most bacterial isolates resistant to antibiotic than other isolates, at a 

diameter of (6) mm. This resistance may be due to having a cell wall consisting of a 

multi-layer lipid (Melnyk et al., 2015), or because its cilia contain specialized genes 

that have the property of adherence to epithelial cells that The lumen of a urinary 

bladder is lined (Agarwal et al., 2012). Result agrees with (Fasugba et al., 2015; Reis 

et al., 2016), E.coli was one of bacterial species most to cause urinary tract infections 

have resisted Ciprofloxacin due to excessive use of antibiotics in all countries of a 

world, especially countries. Developing. Klebsilla sp. showed middle sensitivity to 

antibiotic with a diameter of (11) mm, our results agreed with (Grillon et al., 2016), 

while was Proteus sp. and S.aureus most sensitive to Ciprofloxacin with diameters of 

(15.7) and (17.1) mm, respectively, this was confirmed by (Kwiecinska-pirgo et al., 

2016; Wasfi et al., 2012). Ciprofloxacin has high efficacy in destroying and removing 

cellular membranes of these bacterial species. 

Sensitivity test of extracts (hot-cold):  

   Pituranthos tortuosus extract tests against pathogenic microbes showed a different 

effect depending on species of extract, a concentrations used and species of 

pathogens.  

   from Table (1) the results of aqueous extracts with a concentration of 100 mg/ml 

showed no inhibitory effect to studied isolates, except for Proteus sp. , which showed 

low sensitivity with a diameter (1.8) and (2.5) mm for cold and hot aqueous extract, 
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respectively. This result agreed with (Allam et al., 2015). Aqueous extracts at a 

concentration of 200 mg/ml recorded low inhibiting activity against S.aureus and 

Proteus sp. with a diameter of (3.0) and (3.9) mm respectively, for cold extract, while 

inhibition diameters increased to (9.0) and (6.2) for hot extract, respectively. While 

did not have an inhibitory effect on E.coli, Klebsilla sp. and Candida albicans, result 

agree with (Houria et al., 2014) to there inhibiting activity of concentration 200 mg / 

ml for specie P.scoparius.  

   The concentration of 300 mg/ml showed good inhibition activity against most tested 

species with inhibition diameters ranging from (2.5-10) mm. Where was Proteus sp. 

most affected by this concentration of (hot-cold) extracts, while Klebsilla sp. Least 

affected, while this concentration did not affect E.coli.  

   The concentration superiority of 400 mg/ml was also noted in recording the best 

inhibition rates on all previous concentrations of all tested species. S.aureus and 

Proteus sp. the most sensitive to extracts with diameters of (14.5) and (14.1) mm for 

hot extract, respectively, (13.0) and (12.7) mm for cold extract, respectively, while 

Klebsilla sp. and E.coli is most resistant to extracts with a diameter of (7.2) and (4.7) 

mm for hot extract, respectively, and (4.8) and (2.8) mm for cold extract, respectively. 

Candida albicans recorded a middle sensitivity with a diameter (10.2) and (8.0) mm 

for hot and cold extract, respectively. This results agreed with (Mansour et al., 2019; 

Houria et al., 2014; Lahmar et al., 2017), that Pituranthos sp. extracts have good 

inhibiting activity against pathogenes microbes. 

   The inhibitory activity of Pituranthos tortuosus aqueous extracts against some 

species of bacteria and fungi causing urinary tract infections, due it contains: 

anthocyanins, tannins, saponins, terpenoids and polypeptides (Saleem et al., 2010).  

Also contains β-myrcene, trans-iso-elemicin and terpinen4-ol (Abdallah and Ezzat, 

2011). The activity mechanisms of plant extracts and their natural components are 

related to degradation of the cell wall,  damage to cytoplasmic membrane and 

membrane proteins, leakage of intracellular contents, coagulation of cytoplasm, 

interference with active transport or metabolic enzymes, dissipate cellular energy in 

ATP form and depletion of proton motive force (PMF) and electron flow, which can 

cause cell death (Negi, 2012). 
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Table (1): Antimicrobial activity of P. tortuosus pneumatic parts extracts.                

(mean ± standard deviation) 

                      

Microbes 

Extracts 

E.coli S.aureus Klebsilla sp. Protuse sp. 
Candida 

albincas 

Cold aqueous 

extract 

222 0.0±0.0 0.0±0.0 0.0±0.0 1.8±0.0 0.0±0.0 

222 0.0±0.0 3.0±0.2 0.0±0.0 3.9±0.2 0.0±0.0 

322 0.0±0.0 8.5±0.6 0.0±0.0 9.0±0.2 4.3±0.1 

400 2.8±0.1 13.0±0.5 4.8±0.3 12.7±0.7 8.0±0.4 

Hot aqueous 

extract 

222 0.0±0.0 0.0±0.0 0.0±0.0 2.5±0.0 0.0±0.0 

222 0.0±0.0 9.0±0.5 0.0±0.0 6.2±0.3 0.0±0.0 

322 0.0±0.0 9.2±0.1 2.5±0.1 10.0±0.8 5.4±0.3 

400 4.7±0.4 14.5±0.7 7.2±0.2 14.1±1.0 10.2±0.7 

Ciprofloxacin 5ug 6.0±0.3 17.1±0.6 11.0±0.5 15.7±1.0 4.0±0.0 

L.S.D. 0.05 = 0.6008 

 

   When comparing an inhibitory efficacy of Pituranthos tortuosus extracts and 

Ciprofloxacin. shown results in Table (1) and Figure (1) there was a significant 

difference at L.S.D (0.05), where Ciprofloxacin superior to aqueous extracts of all 

bacteria species, while aqueous extracts (hot-cold) superior at a concentration of 400 

mg/ml on Ciprofloxacin against Candida albicans with diameters (10.2) and (8) mm, 

respectively, while hot aqueous extract was more efficient than cold aqueous extract 

against all pathogenic microbes, and differences in inhibitory capacity of Pituranthos 

tortuosus extracts were due to type of solvent used, amount of soluble active 

substances and species of pathogens. 

 

Fig(1): Antimicrobial activity of P. tortuosus pneumatic parts extracts at concentration 

400mg/ml.  



 0202 أُكتوبر                  بعالعدد السا                العلمية مجلة البيان

232 BAYAN.J@su.edu.ly                                            

 

Conclusion: 

   We conclude from this study that of Pituranthos tortuosus pneumatic parts can use 

to bio-control of pathogens of urinary tract infections, especially fungi. Were E.coli 

and Klebsilla sp.  the most resistant to extracts and antibiotic.  While S.aureus and   

Proteus sp. the most sensitive to extracts and antibiotic. So researchers recommend 

conducting future studies of these extracts, separate the active substances, and use 

them as alternatives to antibiotics. 

References: 

1) Abdallaha, H. M. and Ezzat, S. M. (2011). Effect of the Method of Preparation 

on the Composition and Cytotoxic Activity of the Essential Oil of Pituranthos 

tortuosus. Z. Naturforsch. 66 c, 143 – 148. 

2) Abderrazak, K. Messoued, R. and Azzedine, Z. (2013). Etude Phytochimique 

et de L’activitéAntimicrobienne des HuilesEssentielles de PituranthosScoparius de 

la Region de Biskra (Sud-EstAlgerien).Tunis. J. Med. Plants Nat. Prod. 10(2): xx-

xx. 

3) Abugarsa, S. A. and Algosni, J. S. (2016). Study of Forage Value and its 

Seasonal Alterations for Some Perennial Grazing Plants in AL-Jabal AL-Akhdar, 

Libya. Al-Mukhtar Journal of Sciences. 32(1): 1-10. 

4) Achkar, J. M. and Fries, B. C. (2010). Candida Infections of the Genitourinary 

Tract. Clinical Microbiology Reviews, 23(2): 253–273.  

5) Agarwal, J. Srivastava, S. and Singh, S. (2012). Pathogenomics of 

uropathogenic Escherichia coli. Indian Journal of Medical Microbiology, 30(2): 

141-9 1. 

6) Allam, N. G. Hefnawy, M. A. and Al damanhoury, M. A. (2015). Antibacterial 

activity of six egyptianmedicin al plants against some pathogenic bacteria. Egypt. J. 

Exp. Biol. (Bot.), 11(1): 71 – 75. 

7) Araujo, D. Henriques, M. and Silva, S. (2017). Portrait of Candida Species 

Biofilm Regulatory Network Genes. Trends Microbiol. Vol, 25, 62–75. 

8) Assy, N. S. Azazzy, M. F. and El-Alfy, T. S. (2019). Novel Anatomy and DNA 

Fingerprint of DeverraTortuosa (Desf) DC, Syns: PituranthosTortuosusBenth. Nov 

Res Sci. 1(3): 1-6. 

http://www.ijmm.org/searchresult.asp?search=&author=S+Srivastava&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmm.org/searchresult.asp?search=&author=M+Singh&journal=Y&but_search=Search&entries=10&pg=1&s=0


 0202 أُكتوبر                  بعالعدد السا                العلمية مجلة البيان

233 BAYAN.J@su.edu.ly                                            

 

9) Dahia, M. Laouera, H. Chaker, A. N. Prado, S. Meierhenrichc, U. J. and 

Baldovinic, N. (2007). Chemical Composition and Antibacterial Activity of 

Pituranthoschloranthus Volatile Oil. Natural Product Communications. Vol. 2 (11): 

1159-1162. 

10) Daoud, A. Malika, D. Bakari, S. Hfaiedh, N. Mnafgui, K. and Kadri, A. 

(2015). Assessment of polyphenol composition, antioxidant and antimicrobial 

properties of various extracts of date palm pollen (DPP) from two tunisian 

cultivars. Arab. J. Chem. (in press). 

11) Fasugba, O. Gardner, A. Mitchell, B. G. and Mnatzaganian, G. (2015). 

Ciprofloxacin resistance in community- andhospital-acquired Escherichia coli 

urinarytract infections: a systematic review and meta-analysis of observational 

studies. BMC Infectious Diseases,15:545. 

12) Flores-Mireles, A. L. Walker, J. N. Caparon, M. and Hultgren, S. J. (2015). 

Urinary tract infections: epidemiology, mechanisms of infection and treatment 

options. Nat Rev Microbiol, 13(5):269–284. 

13) Forsyth, V. S. Armbruster, C. E. Sara N. Smith, S. N. Pirani, A. 

Springman, A. C. Walters, M. S. Nielubowicz, G. R. Himpsl, S. D. Snitkin, E. S. 

and Mobleya, H. L. T. (2018). Rapid Growth of UropathogenicEscherichia coli 

during Human Urinary Tract Infection. Mbio, Volume 9 Issue 2 e00186-18. 

14) Gajdacs,M. and Urban, E. (2019). Resistance trends and epidemiology of 

citrobacter-enterobacter-serratia in urinary tract infections of inpatients and 

outpatients (RECESUTI): a 10- year survey,Medicina,. 55(6): 1–13. 

15) Ghaffar, I. Imran, M. Perveen, S. Kanwal, T. Saifullah, S. Bertino, M. F. 

and Shah, M. R. (2019). Synthesis of chitosan coated metal organic frameworks 

(MOFs) for increasing vancomycin bactericidal potentials against resistant S. aureus 

strain. Materials Science and Engineering: C, 105, 110111. 

16) Grillon, A. Schramm, F. Kleinberg, M. and Jehl, F. (2016). Comparative 

Activity of Ciprofloxacin, Levofloxacin and Moxifloxacin against 

Klebsiellapneumoniae, Pseudomonas aeruginosa and Stenotrophomonasmaltophilia 

Assessed by Minimum Inhibitory Concentrations and Time-Kill Studies. PLoS 

ONE, 11(6): e0156690. 



 0202 أُكتوبر                  بعالعدد السا                العلمية مجلة البيان

234 BAYAN.J@su.edu.ly                                            

 

17) Houria, A. Esma, F. Rabah, D. and Dounia, M. (2014). In vitro antibacterial 

activity of Pituranthosscoparius from Algeria. Int. J. Biol. Chem. Sci. 8(5): 2095-

2108. 

18) Khan, M. I. Xu, S. Ali, M. M. Ali, R. Kazmi, A. Akhtar, N. Bilal, M. Hu, Y. 

and Li, F. (2020). Assessment of multidrug resistance in bacterial isolates from 

urinary tract-infected patients.Journal of Radiation Research and Applied Sciences, 

13(1): 267-275. 

19) Krifa, M. Gharad, T. and Haouala, R. (2011). Biological activities of 

essential oil, aqueous and organic extracts of Pituranthostortuosus (Coss.) Maire. 

SciHortic. 128(1):61–67. 

20) Kwiecinska-Pirog, J. Skowron, K. Bartczak, W. and Gospodarek-

Komkowska, E. (2016). The Ciprofloxacin Impact on Biofilm Formation by 

Proteus Mirabilis and P. Vulgaris Strains. Jundishapur J.Microbiol, 9(4):e32656. 

21) Lahmar, A. Bedoui, A. Mokdad-Bzeouich, I. Dhaouifi, Z.Kalboussi, Z. 

Cheraif, I. Ghedira, K. and Chekir-Ghedira, L. (2017). Reversal of Resistance in 

Bacteria Underlies Synergistic Effect of Essential Oils With Conventional 

Antibiotics. Microbial Pathogenesis, 106: 50-59. 

22) Mahboob, N. Iqbal, H. Ahmed, M. Magnet, M. M. H. and Mamun, K. Z. 

(2019). Disk diffusion method in enriched muellerhinton agar for determining 

susceptibility of candida isolates from various clinical specimens. J Dhaka Med 

Coll., 28(1) : 28-33. 

23) Mansour, Y. S. E.Ibrahim, N. A. M. Sergiwa, Y. S. and Sagi, K. C. V. 

(2019). Phytochemical Constituents and Antimicrobial Activities of the Essential 

Oils of Libyan Pituranthoschloranthus on Different Species of Bacteria. 

Pharmaceutical and Biosciences Journal Vol. 7(4), 27-31. 

24) Melnyk, A. H. Wong, A. and Kassen, R.(2015). The fitness costs of antibiotic 

resistance mutations. Centre for Advanced Research in Environmental Genomics, 

Department of biology, University of Ottawa, ON, Canada.  

25) Mighri, H. Sabri, K. Eljeni, H. Neffati, M. and Akrout, A. (2015). Chemical 

Composition and Antimicrobial Activity of Pituranthoschloranthus (Benth.) Hook 

and Pituranthostortuosus (Coss.) Maire Essential Oils from Southern Tunisia. 

Advances in Biological Chemistry, 5: 273-278. 



 0202 أُكتوبر                  بعالعدد السا                العلمية مجلة البيان

235 BAYAN.J@su.edu.ly                                            

 

26) Negi, P. S. (2012). Plant extracts for the control of bacterial growth. Efficacy, 

stability and safety issues for food application. Int. J. Food Microbiol., 156(1): 7-17. 

27) Odongo, I. Ssemambo, R. and Kungu, J. M. (2020). Prevalence of 

Escherichia Coli and Its Antimicrobial Susceptibility Profiles among Patients with 

UTI at Mulago Hospital, Kampala, Uganda. Interdisciplinary Perspectives on 

Infectious Diseases, 5 pages. 

28) Ramesh, N. Sumathi, C. S. Balasubramanian, V. Ravichandran, K. P. and  

Kannan, V. R. (2008). Urinary Tract Infection and Antimicrobial Susceptibility 

Pattern of Extended Spectrum of Beta Lactamase Producing Clinical Isolates. 

Advan. Biol. Res., 2 (5-6): 78-82. 

29) Reis, A. C. C. Santos, S. R. S. Souza, S. C. Saldanha, M. G. Pitanga, T. N. 

and Oliveira, R. R. (2016). Ciprofloxacin resistance pattern among bacteria isolated 

from patients with community-acquired urinary tract infection. Rev. Inst. Med. Trop. 

Sao Paulo, 58:53. 

30) Saleem, M. Nazir, M. Shaiq Ali, M. Hussain, H. Lee, Y. S. Riaz, N. Abdul 

Jabbar. (2010). Antimicrobial natural products. an update on future antibiotic drug 

candidates. Nat. Prod. Rep., 27(2): 238–254. 

31) Sani, I. Abdulhamid, A. and Bello, F. (2014). Eucalyptus camaldulensis: 

Phytochemical composition of ethanolic and aqueous extracts of the leaves, 

stembark, root, fruits and seeds. Journal of Scientific and Innovative Research, 3(5): 

523-526. 

32) Shaheen, G. Akram, M. Jabeen, F. Shah, S. M. A. Munir, N. Daniyal, M. 

Riaz, M. Tahir, I. M. Ghauri, A. O. Sultana, S. Zainab, R. and Khan, M. (2019). 

Therapeutic potential of medicinal plants for the management of urinary tract 

infection: A systematic review.ClinExpPharmacol Physiol. 46:613–624. 

33) Terlizzi, M. E. Gribaudo, G.andMaffei, M. E. (2017). UroPathogenic 

Escherichia coli (UPEC) infections: Virulence factors, bladder responses, antibiotic, 

and non-antibiotic antimicrobial strategies. Frontiers in Microbiology, 8, 1566. 

34) Wasfi, R. Abd El-Rahman, O. A. Mansour, L. E. Hanora, A.S. Hashem,  A. 

M. and Ashour, M. S. (2012). Antimicrobial activities against biofilm formed by 

Proteus mirabilis isolates from wound and urinary tract infections.Indian J. Med 

Microbiol, 30(1):76-80. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Wasfi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22361765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abd%20El-Rahman%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=22361765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mansour%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=22361765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanora%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=22361765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hashem%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=22361765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hashem%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=22361765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ashour%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=22361765

