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Abstract 

Purpose: To assess the antibacterial efficacy of Gongronema latifolium on resistant bacteria isolated 
from infected diabetic wound sites. 
Methods: Staphylococcus haemolyticus was obtained from wound samples (n = 159) of hospitalised 
patients using standard cultural procedures and identified with 16S rDNA molecular typing. The 
following antibiotic resistance pattern (chloramphenicol, gentamicin, rifampicin, tetracycline, cefotaxime, 
ceftazidime, amikacin, ceftriaxone, ciprofloxacin and levofloxacin) was determined using the disc 
diffusion method. In vivo wound healing capacities of the leaf extract were carried out using four groups 
of rats (A - D), each containing four rats, induced intraperitoneally with freshly prepared alloxan 
monohydrate (150 mg/kg) injected after an 18-hour fast and compared with a standard antibiotic 
(ciprofloxacin, 500 mg/kg). Histopathology was done at the end of the study, haematology, and 
microbial counts were used as monitoring parameters for wound healing process of the G. latifolium.  
Results: Staphylococcus haemolyticus showed resistance to 50 % of tested antibiotics. The extract 
exhibited a Minimum Inhibitory Concentration (MIC) of 62.5 mg/mL and a Minimum Bactericidal 
Concentration (MBC) of 500 mg/mL against Staphylococcus haemolyticus. There was histological 
evidence on phagocytosis and re-epithelization of traumatised tissue sites after periods of administering 
both medicinal plants. Inflammatory cells were seen to be evident in both untreated and treated groups 
of non-diabetic and diabetic rats, which portrays the role of innate immunity in modulating S. 
haemolyticus infection in the wound sites. Noticeable changes (p < 0.05) were observed in neutrophil 
and lymphocyte values, while monocyte values showed no significant variation. Eosinophils and 
Basophils were not expressed. 
Conclusion: Gongronema latifolium is a potent, available and sustainable alternative to antibiotic use in 
the management of bacterial-infected wounds, especially with Staphylococcus infection.  
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INTRODUCTION 
 

Diabetic wounds/ulcers commonly occur in 
patients with either type 1 or type 2 diabetes [1]. 

This situation gets exacerbated when the ulcers 
get further infected, which most times may lead 
to amputation of affected body parts. The 
growing challenge of antibiotic resistance has 
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complicated infection management, driving the 
search for more sustainable alternatives. The 
use of medicinal plants as potent antibiotic 
alternatives has been proposed [2]. Furthermore, 
the use of phytotherapy for diabetes control has 
been investigated and documented by some 
researchers [3,4]. Phytotherapy involves the 
application of therapeutic plants with anti-
hyperglycaemic activity for diabetes 
management. They have remained as dietary 
sources and have been reported to give a 
positive impact on fasting plasma glucose, 
arterial blood glucose and glycated haemoglobin 
(HbA1c) [5]. 
 
Among several uses, Gongronema latifolium, 
popularly called Utazi in Igbo, Arokeke in Yoruba, 
Utasi in Efik and Ibibio, is a medicinal plant as 
well as a food ingredient commonly used in 
different parts of West Africa, including Nigeria 
[6]. Gongronema latifolium is a member of the 
Apocynaceae family, though it was formerly 
classified under Asclepiadaceae. It is grown 
widely throughout the tropical and sub-tropical 
countries such as Nigeria, Guinea-Bissau, 
Western Cameroon, Ghana, Senegal, Côte 
d'Ivoire, and Sierra Leone, and is propagated 
easily using seed or stem cuttings. Leaves and 
stems of this plant have been reported to 
possess several health and nutritional benefits, 
such as antiparasitic [7], antihypertensive [8], 
anti-inflammatory [9], antibacterial [10] and also 
anti-diabetic activities [5]. These listed medicinal 
activities were achieved both through oral and 
topical applications of extracts of G. latifolium. 
 
Staphylococcal infection of diabetic wounds or 
other body systems has been reported to occur 
from either the patient’s personal environment or 
as a nosocomial infection [10]. Similarly, studies 
have reported microbial prevalence in diabetic 
patients, indicating high infection susceptibility in 
such conditions [11]. S. haemolyticus is a 
species of Staphylococcus that is coagulase-
negative, mainly known for its involvement in 
nosocomial infections [12]. Staphylococcus 
haemolyticus strains isolated from clinical 
specimens have been said to be unaffected by 
several drugs [13] and possess antibiotic 
resistance against penicillin, oxacillin, 
ciprofloxacin, erythromycin, gentamicin and 
vancomycin [14]. It has been reported to possess 
genes that aid its antibiotic resistance and 
alternative measures to control infections caused 
by this microbe have been proposed. Among 
such opinions are improvement of disinfection 
and hygiene in households and hospitals, the 
use of probiotics, and medicinal plants [13].  
 

This present study thus sought to control S. 
haemolyticus infection in diabetic wounds in a 
hospital-based system, using the leaves extract 
of G. latifolium. 
 

EXPERIMENTAL 
 
Sample size  
 
The sample size for this study was determined 
using Cochran’s formula (Eq 1) 
 

 ………………. (1) 

 
Where n = sample size to be calculated; Z = 
standard normal deviation at 95% confidence 
interval (1.96); P = the proportion of prevalence 
from a previous study = 11.7% or 0.117; q = 
complementary probability of P (1 - P) = 1-0.117 
= 0.883; d = error margin/precision 0.052 [15]. 
Therefore, n = 159. 
 
Study location and population 
 
The study was conducted in the Medical/Surgical 
wards at Chukwuemeka Odumegwu Ojukwu 
University Teaching Hospital (COOUTH), 
Amaku, Awka, Nigeria. One hundred and fifty-
nine (159) male and female patients with diabetic 
foot ulcers between the ages of 18 - 75 years 
were treated. 
 
Animal study 
 
Male and female albino rats with weights ranging 
between 180 and 350 g each were used for the 
animal study. They were obtained from the 
Faculty of Biological Sciences, University of 
Nigeria, Nsukka and acclimatised for fourteen 
days. The rats were housed in a well-conditioned 
animal house and were fed two times a day with 
standard pellets and had unrestricted access to 
clean drinking water. 
 
Ethical approvals 
 
Two ethical approvals were obtained for this 
study. The first ethical approval was obtained 
from the Research Ethical Committee of 
Chukwuemeka Odumegwu Ojukwu University 
Teaching Hospital (COOUTH), Amaku, Awka, 
Anambra State, Nigeria, with number 
(COOUTH/CMAC/ETH C/VOL.1/FN:04/262) for 
access to wounds from hospitalised patients, 
while the second was from the Faculty of 
Biological Sciences Ethical Board, University of 
Nigeria, Nsukka, UNN/FBS/EC/1079. All 
procedures on humans followed the conditions 
stated in the Helsinki declaration [16], while 
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animals were handled according to the 
guidelines on the care and use of laboratory 
animals [17]. 
 
Collection of wound samples (from 
hospitalised patients) 
 
A total of 159 human wound samples were taken 
with sterile swab sticks and put in an ice bag, 
which was then transported to the Microbiology 
Research Laboratory, Owerri, for microbiological 
analysis. A total of eighty-one samples were 
obtained from male patients, while seventy-eight 
wound samples were obtained from female 
patients. 
 
Characterisation of bacterial isolates 
 
Staphylococcus species (S. aureus, S. 
epidermidis and S. haemolyticus) were isolated 
on Mannitol salt agar (Hi-Media Labs) and were 
subjected to Gram staining, coagulase testing, 
and other standard biochemical assessments. 
Thereafter, antibiogram of isolates was 
determined according to the previously reported 
method [18]. The most resistant isolates were 
subjected to 16s rDNA sequencing for molecular 
identification employing the primers 27F 5' (AGA 
GTT TGA TCM TGG CTC AG) 3' and 1492R 5' 
(TAC GGY TAC CTT GTT ACG ACT T) 3', at 
Macrogen, South Korea. 
 
Antibiotic susceptibility/sensitivity test 
 
Commercial antibiotics (Oxoid; Chloramphenicol 
(30 µg), Gentamicin (30 µg), Rifampicin (5 µg), 
Tetracycline (30 µg), Cefotaxime (30 µg), 
Ceftazidime (30 µg), Amikacin (30 µg), 
Ceftriaxone (30 µg), Ciprofloxacin (30 µg) and 
Levofloxacin (30 µg)) of specified concentrations 
were evenly spaced on freshly prepared, 
surface-dried Mueller Hinton Agar (MHA), 
previously inoculated with standardised pure 
cultures of Staphylococcus species. The plates 
were incubated at 37 ºC for 24 h, after which the 
diameter of the zone of inhibition (ZOI) was 
recorded. The resistance, sensitivity, and 
intermediate responses of the organisms were 
assessed according to guidelines of the Clinical 
and Laboratory Standards Institute [18]. The 
most resistant isolate was selected for in vivo rat 
study. 
 
Collection and preparation of plant materials 
 
Fresh leaves of Gongronema latifolium were 
collected within the premises of Owerri West 
Local Government Secretariat at about 7:45 am 
on the 12th of July 2023 and identified by Mr 
Iroka Finian, a botanist in the Department of 

Botany, Nnamdi Azikiwe University, Awka. A 
voucher specimen (NAUH 034C) was archived in 
the university's herbarium. The leaves were 
separated from their stems and air-dried on a 
clean surface at room temperature for 21 days 
until a constant weight was achieved. Once 
dried, they were finely powdered using an 
electronic grinder (Black and Decker 3-in-1 Mixer 
Grinder), measured, and stored in clean, airtight 
containers for further use, following previously 
established procedures [19]. 
 
Aqueous extraction was conducted by immersing 
50 g of powdered leaves in 400 mL of distilled 
water, followed by heating in a water bath. The 
mixture was stirred every five minutes and left to 
stand for 24 hours before filtration through 
Ashless No. 42 filter paper. The filtrate was 
concentrated in a hot water bath at 80°C for 5 
hours and subsequently refrigerated at 4°C for 
further analysis [20]. 
 
Antibacterial activity of leaf extract on 
Staphylococcus haemolyticus 
 
The tube dilution method was initially employed 
to determine the Minimum Inhibitory 
Concentration (MIC) and Minimum Bactericidal 
Concentration (MBC) of the plant extract. A 
double dilution of 500 mg of the aqueous extract 
was performed serially in sterile distilled water to 
obtain concentrations of 250 mg/mL, 125 mg/mL, 
62.5 mg/mL, 31.25 mg/mL, and 15.625 mg/mL. 
Following dilution, 1 mL of each extract 
concentration was added to test tubes containing 
1 mL of phosphate-buffered saline (pH 6.5) and 
0.1 mL of Staphylococcus culture, which had 
been incubated for 24 hours. The tubes were 
then incubated at room temperature for 24 hours, 
and turbidity was assessed. The agar well 
diffusion technique was used to measure the 
inhibition zones of the MIC, with ciprofloxacin 
(500 mg) serving as the reference standard. A 
100 µL sample of each plant extract 
concentration was introduced into individual wells 
in sterile mannitol salt agar, previously inoculated 
with S. haemolyticus. The plates were incubated 
at 28 °C for 24 h and the diameters of the 
inhibition zones were measured using a meter 
ruler [21]. 
 
In vivo examination of plant extract in wound 
healing 
 
Induction of diabetes 
 
A total of sixteen rats were used for this study 
and grouped into four groups (A - D), each 
containing four rats. Group A. Normal control, B. 
Diabetic wound, no treatment. C. Diabetic 
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wound, treatment using a standard drug. D. 
Diabetic wound treatment using G. latifolium. 
Rats were brought into the animal house and 
allowed to acclimatize for a period of fourteen 
days. They were housed in a well-conditioned 
animal house and were fed two times a day with 
standard pellets and had unrestricted access to 
clean drinking water. Diabetes was induced in 
rats chemically as described previously [22]. 
Alloxan monohydrate, freshly prepared, at a 
dosage of 150 mg for each kilogram of body 
weight, was intraperitoneally injected into the rats 
after an 18-hour fast. The method adopted to 
manage mortality rate and improve the efficiency 
of alloxan monohydrate was similar to previously 
outlined standards [23]. Rats were placed on 10 
% sucrose water to avoid sudden hyperglycemia. 
Accu CHECK Glucometer was employed to 
measure fasting blood glucose level in each rat 
in the tail-vein blood before and after the 
induction of diabetes. Rats exhibiting fasting 
blood glucose concentrations exceeding 250 
mg/dL were classified as diabetic. 
 
Wound incision, infection, treatment and 
wound size measurement 
 
Before wound incision, all surgical instruments 
(scissors, forceps, blades and needles) were 
sterilised using iodine. Prior to wound incision, 
the incision sites were properly disinfected with 
iodine before wound excision to prevent wound 
infection. Slight modification in the previously 
established method of wound incision by 
Ghanbari et al [24] was adhered to in creating 
wound on the experimental animals. Rats were 
numbed using ketamine at a dose of 75 mg/kg 
with xylazine at a dose of 10 mg/kg given via the 
intraperitoneal route prior to making the incision 
on the wound. Using a flexible, clear plastic 
template a complete-thickness circular wound 
was made on the dorsal surface of each diabetic 
rat, and the diameter of the wounds on the rats 
was measured and noted down. Rats were 
randomly selected and placed in different 
demarcations of the cage. Wound sites were 
infected with a 0.1 mL aliquot of 5.2 x 105 
CFU/mL of S. haemolyticus. Indication of pus 
and fluid accumulation was noted at 72 hours, 
confirming the onset of infection. Wound areas 
received treatment through the topical application 
of the plant extract formulation reconstituted in 
sterile distilled water from which a desired 
concentration of 5 %w/v (50 mg/mL) and 10 
%w/v (100 mg/mL) was achieved immediately 
before use on the surface of the wounds, starting 
on day 1. The treatments were administered 
twice daily (morning and evening) over a period 
of 21 consecutive days. The control group 
followed the same procedure, except that no 

plant extract was applied to the wound surface. 
In order to optimize the effect of the plant extract 
debridement using a scalpel, scissors and 
forceps were used carefully by a trained 
physician in accordance with the method 
employed by the National Institute for Health and 
Care Excellence [25]. The method adopted to 
determine the size of wounds was similar to that 
of Tan et al [26]. To avoid bias, the diameters of 
the wound were recorded by observers neutral to 
the experiment on various days with the aid of a 
flexible meter rule, a twine and a digital vernier 
calliper. The relative wound areas (RWA) and the 
percentage wound closure (WC) were calculated 
using Eq 2 [27]. 
 

WC (%) = { ……………. (2) 

 
Where, IWA = Initial wound area, nth DWA = 
wound area on nth day  
 
The graph depicts the percentage of wound 
closure against the number of days since the 
wound was created, and a linear regression 
analysis was conducted. The value of X when Y 
is set at 50 % was identified as CT50 (half-closure 
time, the duration required for the wound to close 
by 50 %). Staphylococcal levels in infected 
tissues were assessed by culturing 0.1 mL of 
serially diluted (one in ten-fold dilution) tissue 
homogenates on mannitol salt agar at 28 °C for 
24 hours, employing the pour-plate method. 
Differential blood cell counts (neutrophils, 
monocytes and lymphocytes) were also 
observed in the experiment according to 
methods prescribed by Cheesbrough [28]. 
 
Histopathology 
 
Rats were sacrificed at the end of the experiment 
by cervical dislocation in accordance with the 
procedure outlined by Aguwa et al [29]. Wound 
tissues were immediately removed and 
preserved in 10 % formalin. The immobilized 
sections were cut and stained using Hematoxylin 
and Eosin (H & E) for further histopathological 
analysis as described by Gurina and Simms [30]. 
 
Statistical analysis 
 
Analyzed samples were obtained in triplicate and 
mean values were deemed significant at P < 
0.05, which was determined using GraphPad 
Prism software version 8. 
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RESULTS 
 
Antibiotic resistance patterns of wound 
isolates 
 
Staphylococcus haemolyticus showed resistance 
to chloramphenicol, gentamicin, rifampicin, 
tetracycline, cefotaxime, and amikacin (Table 1). 
 
In vitro antibacterial activity of extracts  
 
Gongronema latifolium was examined for its 
antibacterial activity against Staphylococcus 
haemolyticus. Minimum Inhibitory Concentration 
(MIC) was recorded at 62.5 mg/mL, while 
Minimum Bactericidal Concentration (MBC) was 
500 mg/mL (Table 2). 
 
In vivo antibacterial activity of extracts in the 
wound healing modulation 
 
Histopathological examination of excised 
wounded skin portions during and after complete 
treatment is shown in Figures 1 to 4. The role of 
immune cells during the wound-healing process 
was observed by examining differential blood 
counts; neutrophils, monocytes, and lymphocytes 
were found to be dominant, as shown in Tables 3 
to 5.  
 
Table 1: Antibiotic sensitivity profile of Staphylococcus 
haemolyticus 
 

Antibiotics Results Diameter zone of 
inhibition (mm) 

Chloramphenicol - 0 

Gentamicin - 0 

Rifampicin - 0 

Tetracycline - 0 

Cefotaxime - 12.5 

Ceftazidime + 18 

Amikacin - 0 

Ceftriaxone + 15 

Ciprofloxacin + 21 

Levofloxacin + 18 

+ = susceptible to antibiotic; - = resistant to antibiotic 
 
 
Table 2: Bacterial inhibitor properties of G. latifolium 
extract against Staphylococcus haemolyticus 
 

Concentration 
(mg/mL) 

Outcomes Diameter zones of 
inhibition (mm) 

500 
250 
125 
62.5 
31.25 
15.625 
Ciprofloxacin 

+ 
+ 
+ 
- 
- 
- 
+ 

16.5 
14 

10.5 
0 
0 
0 

18 

+ = zone of inhibition present; - = zone of inhibition 
absent 

Notable (p < 0.05) variations were observed in 
neutrophil and lymphocyte counts, whereas 
monocyte counts showed no significant 
differences compared with the control group. The 
weights of the rats were monitored regularly 
through both phases of infection and treatment, 
and there were no notable variations in body 
weights among the different experimental 
groups, as presented in Table 6. 
 

 
 
Figure 1: Group A-Histopathology of wound tissues 
from normal control H&E. mag.100X 
 

 
 
Figure 2: Group B- (Diabetic wound group; no 
treatment), H&E. mag.100X 
 

Diagnostic features 
 
The onset of wound healing is characterized by 
the emergence of granulation tissue (GT), 
identified by a white arrow. During this stage, 
inflammatory cells (IC), represented by the (star), 
are widely dispersed throughout the wound site, 
increasing in number to combat pathogenic 
organisms. As a result, leukocytes are attracted 
to the wound site, intensifying the inflammatory 
response, which may lead to eliminating the 
infection without intervention. This process 
typically lasts a few days and represents an 
essential step in wound healing. 
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Pathological narratives 
 
It was observed that the integrity of the 
capillaries appears to be compromised, resulting 
in frequent inflammatory reactions. 
 
Diagnostic features 
 
The newly formed epidermis (black arrow) is 
partly covered by a serocellular crust (SC; red 
arrow), which seems to have reduced in 
thickness in the epidermal region. Fibroblasts are 
present in the area, which is a good sign. 
Moreover, the granulation tissues (GT) seem to 

be very adequate, indicating healthy tissue 
growth. 
 
Diagnostic features 
 
A limited number of proliferated Fibrinocytes (F; 
white arrow) in the granulation tissue suggests 
that the fibrin clot has disintegrated, resulting in 
an extracellular matrix and a reduced wound 
size. Wound healing commences with a positive 
contraction of the wound. Fibroblast (F; white 
arrow) is moderately present and is responsible 
for initiating epithelialization and collagen 
synthesis. A small number of inflammatory cells 
(red arrow) were noted. 

 

 
 

Figure 3: Group C- (Diabetic wound with standard drug (Ciprofloxacin) treatment, after complete days of 
experiment). H&E. mag.100X 

 

 
 

Figure 4: Group D-(Diabetic wound treatment with G. latifolium Extract 10%(w/v)) H&E. mag.100X 
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Table 3: Neutrophil counts (%) of test rat groups (n=16) 
 

Schedule Normal 
control 

Diabetic 
wound with 
no treatment 

Diabetic wound, 
treatment with 
standard drug 

Diabetic wound 
treatment by G. 

latifolium 

Baseline 48.00±2.00a 48.67±12.65a 47.33±2.52a 51.33±7.02a 
During treatment 49.00±2.65b 22.00±12.17a 23.00±5.20a 24.67±1.37a 

After treatment 49.00±2.65ab 66.00±2.65c 35.33±1.53a 51.33±7.02b 

Mean values within the same row but with varying affixes are noticeably distinct (p < 0.05) 
 
Table 4: Monocyte counts (%) of test rat groups (n=16) 
 

Schedule Normal control Diabetic wound 
with no treatment 

Diabetic wound, 
treatment with 
standard drug 

Diabetic wound 
treatment by G. 

latifolium 

Baseline 6.67±2.08a 8.00±3.61a 8.00±1.73a 8.00±1.00a 
During treatment 6.67±2.08a 2.00±0.00a 5.67±3.51a 8.00±1.00a 
After treatment 6.67±2.08a 8.00±3.61a 8.00±1.73a 8.00±1.00a 

Mean values along similar line with varying affixes are considerably distinct (p < 0.05). 
 
Table 5: Lymphocyte Counts (%) of Test Rat Groups, (n=16) 
 

Schedule Normal 
control 

Diabetic 
wound with 
no treatment 

Diabetic wound, 
treatment with 
standard drug 

Diabetic wound 
treatment by G. 

latifolium 

Baseline 43.67±1.16a 42.67±10.07a 43.67±0.58a 39.33±7.02a 
During treatment 43.67±1.16a 76.00±12.17c 73.67±0.58b 66.00±12.49b 
After treatment 43.67±1.16c 25.67±4.04a 55.6±2.89d 39.33±7.02b 

Mean values within the same row but with varying affixes are noticeably distinct (p < 0.05). 
 
Table 6: Body weight (kg) of test rat groups (n = 16) 
 

Schedule Normal control Diabetic wound 
with no treatment 

Diabetic wound, treatment 
with standard drug 

Diabetic wound 
treatment by G. 

latifolium 

Initial 243.2±10.99a 271.2±33.59a 259.4±31.76a 249.2±43.30a 
Final 242.6±11.01a 271.0±33.20a 259.4±31.17a 248.8±43.48a 

Mean values along similar line with varying affixes are considerably dissimilar (p<0.05). 
 

DISCUSSION 
 
Antibiotic resistance is already known to be one 
of the top five public health concerns [31]. 
Antibiotic-resistant microorganisms make 
treatment and control of known diseases more 
difficult, leading to the use of heavier antibiotic 
generations, which in turn impacts the level of 
antibiotic resistance in the human ecosystem. 
There is a revolving cycle of high antibiotic 
float/persistence with high selection pressure, 
and consequent antimicrobial resistance spread. 
Studies centered on alternatives to antibiotic use 
for control of infections, both for humans and 
animals, have been encouraged in the past 
decade. A one health approach has also been 
adopted as one of the strategies to control 
antimicrobial resistance spread. Isolation of 
Staphylococcus species from wound samples in 
the hospital used for this study has been 
reported by Ukpuho et al [32]; however, S. 
haemolyticus was not reported as found in the 
present study. Antibiotic sensitivity showed a 
remarkable resistance to rifampicin, tetracycline, 

amikacin, chloramphenicol, and gentamicin. This 
result is partly in alignment with a previous study, 
which reported varying percentages of resistance 
of wound bacterial organisms to tetracycline, 
amikacin and rifampicin [33]. These reported 
resistance patterns of wound infection bacteria 
reflect the potential problems to be faced by 
some hospitals in the management of wounds 
with regard to antibiotic resistance. This thus 
substantiates the objective of this study, which is 
to assess potential natural alternatives to wound 
management, especially for diabetic wounds. 
 
Extract from G. latifolium, examined for its 
antibacterial activity against Staphylococcus 
haemolyticus, had a MIC of 62.5 mg/mL and a 
minimum bactericidal concentration (MBC) of 
500 mg/mL against S. haemolyticus. This 
observation partly agrees with the earlier report 
for G. latifolium antibacterial activity against 
Staphylococcus aureus. They also reported the 
same outcome for Escherichia coli, 
Pseudomonas aeruginosa and Klebsiella 
pneumoniae [31,32]. 
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In vivo experiment showed that aqueous extract 
of G. latifolium had wound healing activities on 
diabetic wounds elicited in Albino rats. There was 
histological evidence on phagocytosis and re-
epithelization of traumatized tissue sites after 
periods of administering G latifolium extract. 
Inflammatory cells were seen to be evident in 
both untreated and treated groups of normal 
control and diabetic rats, which portrays the role 
of innate immunity in modulating S. haemolyticus 
infection in the wound sites. There is a dearth of 
information on the histopathological findings of 
the wound healing capacity of G. latifolium, either 
in diabetic or non-diabetic superficial wounds, as 
in the present study. However, Okon et al, 
reported the protective effect of G. latifolium 
extract from myocardial injury triggered by the 
use of glucocorticoids for treating inflammatory 
disorders, in a rat study [9]. The experiment 
evaluated the role of innate immunity in wound 
healing by analyzing key blood parameters: 
lymphocytes, neutrophils, and monocytes. G. 
latifolium significantly enhanced neutrophil 
activity in diabetic rats (p < 0.05). Monocyte 
counts showed no significant variation across 
groups (p > 0.05), whereas ciprofloxacin 
markedly increased lymphocyte activity during 
wound modulation (p < 0.05). Eosinophils and 
basophils were undetectable and thus excluded 
from analysis. All albino rats maintained stable 
body weights throughout the study. 
 

CONCLUSION 
 
Antibacterial resistance poses a significant 
challenge in managing wound infections, 
particularly in cases complicated by 
comorbidities such as diabetes. G. latifolium has 
demonstrated potent antibacterial activity, 
offering a sustainable and accessible alternative 
to conventional antibiotics for treating bacterial 
wound infections, especially those caused 
by Staphylococcus species. Beyond its 
antimicrobial effects, G. latifolium appears to 
stimulate immune responses and exhibit anti-
inflammatory properties, which promote wound 
re-epithelialization and healing while concurrently 
reducing bacterial load. Given these therapeutic 
benefits, there is a compelling need to integrate 
medicinal plants like G. latifolium into standard 
hospital treatment protocols for wound 
management. 
 

DECLARATIONS 

 

Acknowledgement/Funding 

 

I sincerely appreciate the prayers, time and 

painstaking efforts of my supervisors, especially 

Prof. Chukwura E. I. and Dr. Ikele, Michael 

Onyeka. 

 

Conflict of interest 

 

No conflict of interest is associated with this 

study. 

 

Ethical considerations 

 

The protocols were confirmed by two ethical 

committees and the authors of this manuscript 

observed ethical standards. 

 

REFERENCES 
 

1. Packer CF, Ali SA, Manna B. Diabetic foot ulcer. 

(Updated 2023 Jul 17). In: StatPearls. Treasure Island 

(FL): StatPearls Publishing; 2025 Jan. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK499887/ 

2. Ikele MO, Ezeonu IM, Umeoduagu ND. Antibacterial and 

immuno-modulatory roles of Ocimum gratissimum in the 

control of E. coli O157:H7 chicken colibacillosis. Int J 

Trends Sci Res Dev. 2022;6(6):640-647. 

3. Ajiboye BO, Oyinloye BE, Agboinghale PE, Onikanni SA, 

Asogwa E, Kappo AP. Anti-hyperglycaemia and related 

gene expressions of aqueous extract of Gongronema 

latifolium leaf in alloxan-induced diabetic rats. Pharm 

Biol 2019; 57(1): 604-611. 

4. Obi LC, Ikele MO, Umeoduagu ND, Ganda S, Ochuba 

CO. Immuno-modulatory effects of Solanium nigrum 

(UNH 333a) leaves in diabetic geriatrics on metformin 

monotherapy. Indiana J Agric Life Sci 2022; 2(5): 5-8. 

5. Obi LC, Ikele MO, Onyegbutulem H, Umeoduagu ND, 

Ganda S, Ochuba CO. Glycaemic control of diabetes 

using Solanium nigrum (UNH 333a) leaves in geriatrics 

on metformin monotherapy. Indiana J Agric Life Sci 

2022; 2(5): 9-11. 

6. Ojo FT, Idowu OA, Ademolu KO, Olukunle JO. In vivo 

anthelmintic potentials of Gongronema latifolium and 

Picralima nitida against gastrointestinal parasite 

(Heligmosomoides bakeri). Helminthologia 2023; 60(4): 

336-347. 

7. Oyinloye BE, Ajiboye BO, Johnson O, Owolabi OV, Ejeje 

JN, Brai BIC, Omotuyi OI. Ameliorative effect of 

flavonoid-rich extracts from Gongronema latifolium 

against diabetic cardiomyopathy via serpin A3 and 

socs3-a in streptozocin-treated rats. Biomarkers 2022; 

27(2): 169-177. doi: 10.1080/1354750X.2021.2023220 

8. Effiong G, Odeghe O, Ebe N, Enidiok SE, Luke UO, 

Nwuzor EO, Enidiok ES. Effect of ethanol leaf extract of 

Gongronema latifolium (Bush Buck) on the reproductive 

system of male albino rats. Asian J Res Biochem 2022: 

41-51. 

9. Okon AI, Beshel JA, Nna VU, Owu DU. Gongronema 

latifolium leaf extract protects against dexamethasone-

induced myocardial cell injury via cardiac oxido-



Martin & Chukwura 

Trop J Pharm Res, December 2025; 24(12): 1533 

 

inflammatory molecules modulation. J Food Biochem 

2022; 46(12): 1-11. 

10. Ajiboye BO, Iwaloye O, Owolabi OV, Ejeje JN, Okerewa 

A, Johnson OO, Udebor AE, Oyinloye BE. Screening of 

potential antidiabetic phytochemicals from Gongronema 

latifolium leaf against therapeutic targets of type 2 

diabetes mellitus: multi-target drug design. Appl Sci 

2022; 4(1): 1-13. 

11. Ezebialu CU, Anyamene CO, Nwofor M, Obieze NR. 

Prevalence and risks of uropathogens in diabetic and 

non-pathogenic patients attending a university medical 

centre in Awka Anambra State. Int J Res Innov Appl Sci 

2024; 9(8): 164-175. 

12. Rossi CC, Ahmad F, Giambiagi-deMarval M. 

Staphylococcus haemolyticus: an updated review on 

nosocomial infections, antimicrobial resistance, 

virulence, genetic traits, and strategies for combating 

this emerging opportunistic pathogen. Microbiol Res 

2024; 282. 

13. Pain M, Hjerde E, Klingenberg C, Cavanagh JP. 

Comparative genomic analysis of Staphylococcus 

haemolyticus reveals key to hospital adaptation and 

pathogenicity. Front Microbiol 2019; 10: 2096. doi: 

10.3389/fmicb.2019.02096. 

14. Gupta V, Gulati N, Sharma S, Gupta R, Soni A, Chander 

J. Linezolid resistance in Staphylococcus haemolyticus-

Case series and review of literature. Infect Disord Drug 

Targets 2020; 20: 713-717. 

15. Ugwu EO, Adeleye I, Gezawa I, Okpe ME, Ezeani I. 

Burden of diabetic foot ulcer in Nigeria: current evidence 

from the multicenter evaluation of diabetic foot ulcer in 

Nigeria. World J Diabetes 2019; 10(3): 200-211. 

16. World Medical Association. World Medical Association 

Declaration of Helsinki: ethical principles for medical 

research involving human subjects. JAMA 2013; 

310(20): 2191-2194. 

17. National Research Council (US) Committee for the 

Update of the Guide for the Care and Use of Laboratory 

Animals. Guide for the Care and Use of Laboratory 

Animals. 8th ed. Washington (DC): National Academies 

Press (US); 2011. PMID: 21595115 

18. Clinical and Laboratory Standards Institute. Performance 

Standards for Antimicrobial Susceptibility Testing. 28th 

ed. CLSI; 2018. 

19. Elvino N, Basitere M, Moyo D, Nyamukamba P. 

Extraction methods, quantitative and qualitative 

phytochemical screening of medicinal plants for 

antimicrobial textiles: a review. Plants 2022; 11(15): 

2011. 

20. Oyama MO, Chukwura EI. Phytochemical, antioxidant 

and antibacterial properties of leaves of Psidium 

guajava and Gongronema latifolium extracts on wound 

infective bacteria. Int J Adv Res Biol Sci 2024; 11(4): 27-

38. 

21. Ikele CB, Ikele MO, Oparaku NF, Obiezue RN, Okoye IC, 

Promise G, Uche N, Arinze A. Botanical control of 

multiple drug-resistant Pseudomonas aeruginosa 

infection in Clarias gariepinus. J Pure Appl Microbiol 

2024; 18(2): 1221-1234. 

22. Muzaffar H, Muzaffar MN, Faisal JA, Khan B, Aslam BA. 

High protein diet improves biochemical and metabolic 

hormonal profile in alloxan-induced diabetic rats. Pak 

Vet J 2019; 39(2): 231-235. 

23. Osasenaga MI, Abiola MA, Oluseyi AA. Alloxan induced 

diabetes a common model for evaluating the glycemic 

control potential of therapeutic compounds and plant 

extracts in experimental studies. Medicina 2017; 63: 

365-374. 

24. Ghanbari M, Salkovskiy Y, Carlson MA. The rat as an 

animal model in chronic wound research: An update. 

Life Sci 2024; 351: 122783. 

doi:10.1016/j.lfs.2024.122783 

25. National Institute for Health and Care Excellence. NICE 

Health Technology Evaluations: The Manual. NICE; 

2022. Accessed November 23, 2022. 

https://www.nice.org.uk/process/pmg36/. 

26. Tan P, Lim J, Moiemen N. Imaging techniques used for 

wound healing assessment: systematic review part 1 

chronic wounds. Eur Burn J 2021; 2(4): 194-214. 

27. Bahar E, Yoon H. Modeling and predicting the cell 

migration properties from scratch wound healing assay 

on cisplatin-resistant ovarian cancer cell lines using 

artificial neural network. Healthcare 2021; 9(7): 911. 

28. Cheesbrough M. Medical laboratory manual. Tropical 

Health Technology, Low-Priced Edition. Doddington, 

Cambridgeshire, England. 2003; Pp.132-143. 

29. Aguwa US, Eze CE, Obinwa BN, Okeke SN, Onwuelingo 

SF, Okonkwo DI, Ogbuokiri DK, Agulanna AE, Obiesie 

IJ, Umezulike AJ. Comparing the effect of methods of 

rat euthanasia on the brain of Wistar rats: cervical 

dislocation, chloroform inhalation, diethyl ether 

inhalation and formalin inhalation. J Adv Med Med Res 

2020; 32(17): 8-16. 

30. Gurina TS, Simms L. Histology, staining. In: StatPearls. 

StatPearls Publishing; 2023. Accessed May 1, 2023. 

https://www.ncbi.nlm.nih.gov/books/NBK557663/. 

31. Nwajiobi FO, Anyamene CO, Ezebialu CU. Bacterial 

pathogens isolated from surgical wound and their 

antimicrobial resistance pattern in a government hospital 

in Anambra, Nigeria. Int J Res Innov Appl Sci 2023; 

8(6): 256-263. 

32. Ukpuho B, Olley M, Ibrahim I. Prevalence and antibiotic 

resistance profile of Pseudomonas aeruginosa in wound 

infections in Keffi, Nasarawa State, Nigeria. Asian J Res 

Infect Dis 2024; 15(12): 20-31. 

33. Olowe B, Soyinka G. Beta-lactamase production among 

multidrug-resistant wound isolates from patients 

attending University College Hospital, Ibadan, Oyo 

State, Nigeria. Microbes Infect Dis 2023; 5(3): 1085-

1097. 

 


