
 

 

Volume 16 • Number 2 • June 2025 • em00842 

www.jceionline.org  Copyright © 2025 by Authors. Licensee Modestum DOO, Serbia. OPEN ACCESS for all. | 1 / 13 

ISSN: 1309-6621 (Online)

RESEARCH ARTICLE 

Cancer and its associated treatments often compromise the immune system, predisposing patients to opportunistic 

infections, including those caused by multidrug-resistant bacteria (MDRB). This study investigated the resistance patterns 

of bacterial pathogens isolated from cancer patients and evaluated the antibacterial efficacy of ethanolic leaf extracts of 

Ageratum conyzoides and Tridax procumbens at a concentration of 200 mg/mL against these MDRB pathogens. A 

retrospective analysis was conducted on data from cancer patients attending a tertiary healthcare facility. Bacterial 

isolates were identified from blood samples and screened for antibiotic susceptibility patterns. The susceptibility of MDRB 

isolates to the ethanolic leaf extracts of A. conyzoides and T. procumbens was assessed as a potential alternative therapy. 

The study revealed that breast cancer was the most prevalent type (38%) among the patient population (n = 160). In 

addition, the most common bacterial pathogens isolated from cancer patients included Escherichia coli (12 isolates), 

Klebsiella pneumoniae (15), Streptococcus pneumoniae (9), Shigella dysenteriae (10), Staphylococcus aureus (12), Klebsiella 

aerogenes (6), and Salmonella typhi (7). These pathogens exhibited significant multidrug resistance to conventional 

antibiotics. For instance, Staphylococcus aureus showed high resistance to cotrimoxazole (83%), ceftazidime (67%), 

erythromycin (75%), and cefuroxime (83%), whilst  retaining susceptibility to gentamycin. Conversely, the ethanolic 

extracts of A. conyzoides and T. procumbens demonstrated inhibitory zones ranging from 8.26 ± 0.15 mm to 25.22 ± 0.83 

mm and 8.30 ± 0.20 mm to 23.22 ± 0.83 mm, respectively against MDR bacterial pathogens evaluated. Findings revealed 

that Streptococcus pneumoniae was most susceptible to A. conyzoides (25.22 ± 0.83 mm), whilst T. procumbens exhibited 

notable activity against MDRB pathogens. Additionally, the combination of T. procumbens extracts and ofloxacin 

exhibited synergistic effects against Salmonella typhi. This study underscores the vulnerability of cancer patients to 

opportunistic bacterial infections and highlights the potential of A. conyzoides and T. procumbens as alternative sources 

of antibacterial agents. Hence, further purification and characterization of these extracts are recommended for 

developing effective therapeutic options against MDRB pathogens evaluated. 
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Figure 1. Gender distribution of cancer patients attending FMC 
(Source: FMC, Owo) 

Figure 2. Age distribution of cancer patients attending FMC 
(Source: FMC, Owo) 
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Table 1. Residential distribution of cancer patients attending 
FMC 

Type of residence Frequency Percentage (%) 

Rural 34 21.25 

Peri-urban  14 8.75 

Urban 112 70.00 

Total  160 100 
 

Figure 3. Occupational distribution of cancer patients attending 
FMC (Source: FMC, Owo) 

Table 2. Diagnostic timeframe amongst cancer patients 
attending FMC 

Cancer types 
Duration of 
diagnosis 

(years) 

Total 
number of 

patients 

Percentage 
occurrence amongst 

participants (%) 

Breast 1-4 61 38 

Prostate 1-5 43 27 

Lung 8-10 24 15 

Leukemia 1-2 16 10 

Myeloma 6-10 5 3 

Skin 1-3 5 3 

Glioblastoma 6-10 2 2 

Oligodendroglioma 1-2 2 1 

Colorectal 5-10 2 1 
 

Table 3. Cancer-related family history on cancer patients 
attending FMC 

Patients with family history 
(cancer) 

Total number of 
patients 

Percentage 
occurrence (%) 

Patients without family history  115 71.88 

Patients with family history 26 16.25 

Patients uncertain of family 
history 

19 11.87 

Total  160 100 
 

http://www.jceionline.org/


 

 

Inhibitory potentials of Ageratum conyzoides L. and Tridax procumbens L. ethanolic leaf extracts 

www.jceionline.org  Copyright © 2025 by Authors. Licensee Modestum DOO, Serbia. OPEN ACCESS for all. | 5 / 13

Table 4. Alcohol and tobacco use amongst cancer patients attending FMC 

Cancer types/participants Tobacco/cigarette smoking Alcohol intake Patients smoking & taking alcohol No smoking & alcohol Total 

Breast (61) 3* 11* 3* 50 61 

Prostate (43) *5 *7 4* 36 43 

Lung (24) 7* 19* 4* 5 24 

Leukemia (16) 0 3 0 13 16 

Myeloma (5) 0 1 0 4 5 

Skin (5) 2 1 0 2 5 

Glioblastoma (2) 0 1 0 1 2 

Oligodendroglioma (2) 1 0 0 1 2 

Colorectal (2) 0 1 1 0 2 

Total: n (%)  18 (11.2) 44 (27.5) 12 (7.5) 96 (60.0) 160 

Note. *Total number of participants in the group consisting of patient’s smoking & taking alcohol is inclusive in other corresponding data 
in asterisks 

Figure 4. Types of cancer observed in patients attending FMC 
(Source: FMC, Owo) 

Figure 5. Treatment options received by cancer patients 
attending FMC (Source: FMC, Owo) 
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Figure 6. Frequency of occurrence of bacteria isolated from 
cancer patients (Source: FMC, Owo) 

Table 5. Antibiotic resistance patterns of frequently occurring bacterial isolates collected from cancer patients attending FMC 

Bacteria  Cot Chl Gen Ofx Aug Cfx Cft Nit Cfu Ery Cfr Clx 

E. coli (n = 12)  4 (33) 0 (0) 3 (25) 6 (50) 11 (92) 4 (33) 2 (17) 0 (0) 3 (25) 0 (0) 2 (17) 5 (42) 

K. pneumoniae (n = 15) 12 (80) 5 (33) 15 (100) 1 (7) 5 (33) 4 (27) 7 (47) 3 (20) 8 (53) 15 (100) 6 (40) 5 (33) 

S. pneumoniae (n = 9) 6 (67) 4 (44) 3 (33) 2 (22) 3 (33) 7 (77) 6 (67) 3 (33) 6 (67) 7 (77) 7 (77) 3 (33) 

S. dysenteriae (n = 10) 7 (70) 2 (20) 2 (20) 1 (10) 3 (30) 8 (80) 7 (70) 3 (30) 6 (60) 6 (60) 8 (80) 4 (40) 

S. aureus (n = 12) 10 (83) 4 (33) 0(0) 2 (17) 5 (42) 2 (17) 8 (67) 6 (50) 10 (83) 9 (75) 7 (58) 3 (25) 

K. aerogenes (n = 6) 5 (83) 3 (50) 2 (33) 2 (33) 3 (50) 2 (33) 3 (50) 1 (17) 4 (67) 2 (33) 3 (50) 2 (33) 

S. typhi (n = 7) 3 (42) 2 (29) 1 (14) 1 (14) 2 (29) 4 (57) 5 (71) 2 (29) 6 (86) 5 (71) 6 (86) 3 (42) 

Total: 71 (%) 47 (66) 26 (37) 26 (37) 9 (13) 32 (45) 31 (44) 38 (54) 18 (25) 43 (61) 44 (62) 39 (55) 25 (35) 

Note. Cot: Cotrimoxazole; Chl: Chloramphenicol; Gen: Gentamycin; Ofx: Ofloxacin; Aug: Augmentin; Cfx: Cefixime; Cft: Ceftazidime; Nit: 
Nitrofurantoin; Cfu: Cefuroxime; Ery: Erythromycin; Cfr: Ceftriaxone; Clx: Cloxacillin; & n: Number of clinical test isolates examined (the 
values in parenthesis represent percentage resistance of each bacterium to the antibiotic disk & values prior to the parenthesis represent 
number of resistant isolates) 

Figure 7. Antibacterial activities of A. conyzoides ethanolic leaf 
extract at 200 mg/mL against multi-drug resistant bacteria 
(MDRB) recovered from cancer patients attending FMC (Source: 
FMC, Owo) 
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Figure 8. Antibacterial activities of T. procumbens ethanolic leaf 
extract at 200 mg/mL against multi-drug resistant bacteria 
(MDRB) recovered from cancer patients attending FMC (Source: 
FMC, Owo) 

Table 6. Synergistic efficacy of Tridax procumbens ethanolic leaf extract combined with antibiotics against bacteria isolated from cancer 
patients (inhibitory zones range: mm) 

Bacteria  TP+ Cot TP+ Chl TP + Gen TP + Cpx TP + Ofx TP + Cfx TP + Nit TP + Ery 

E. coli (n = 12)  0.32-0.60 0.26-0.50 0.50-1.50 0.38-0.50 0.38-1.50* 0.32-1.50 0.38-0.50 0.32-0.60 

K. pneumoniae (n = 15) 0.32-1.50 0.38-1.50 0.26-0.50 0.25-1.50 0.50-2.00 0.75-1.50 0.50-1.0 0.25-1.50 

S. pneumoniae (n = 9) 0.26-1.00 0.50-1.25 0.38-0.50 0.38-1.50 1.00-1.50 0.50-1.50 0.75-1.50 0.32-1.25 

S. dysenteriae (n = 10) 0.00-0.00# 0.00-1.25 0.50-1.00 0.38-1.50 0.32-1.50 0.10-1.50 0.32-1.50 0.00-0.10 

S. aureus (n = 12) 0.32-1.50 0.32-1.25 0.38-1.50 0.5-1.50 1.0-1.75* 0.5-1.00 0.55-1.75 0.50-1.50 

K. aerogenes (n = 6) 0.38-0.10 0.26-0.10 0.50-1.50 0.25-1.50 1.50-2.00 0.50-1.00 0.50-0.75 0.00-1.00 

S. typhi (n = 7) 0.25-2.50 0.38-1.50 0.31-0.75 0.25-1.75 0.50-1.75* 0.5-1.50 0.25-1.50 0.31-1.50 

Note. TP: T. procumbens; Chl: Chloramphenicol; Gen: Gentamycin; Cpx: Ciprofloxacin; Cfx: Cefixime; Nit: Nitrofurantoin; & Ery: 
Erythromycin (*Synergistic effect & #Resistance) 
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