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Abstract  

Background: One Health perspective highlights the effect of sunlight on 

antibiotic efficacy linking human, animal and environmental health. 

Reduced drug potency due to sunlight exposure can lead to therapeutic 

failure in humans and animals promoting environmental 

photodegradation that influences antibiotic persistence and resistance 

evolution. Improper exposure of pharmaceutical, especially under high 

heat and sunlight, may compromise drug stability and therapeutic 

efficacy. In many developing regions, including Nigeria, antibiotics and 

antifungals are frequently sold in open markets where exposure to 

sunlight is common. This creates concern regarding reduced potency and 

the possible contribution to antimicrobial resistance (AMR) in both human 

and animal health.  
Objectives: This study investigated the effect of 30-day sunlight 
exposure on the antimicrobial efficacy of selected antibiotics 
(ciprofloxacin, tetracycline, and amoxicillin) and antifungals (fluconazole 
and griseofulvin) across human, animal and environmental health 

Methods: Drugs (Samples) were exposed to direct sunlight at the peak 
of dry season in Nigeria (January-February), while control groups were 
stored in a fridge and room temperature (standard antimicrobial storage). 
Their efficacy was assessed using agar well and disc diffusion methods 
against Staphylococcus aureus, Salmonella spp., Candida spp., and 
Aspergillus fumigatus. Zones of inhibition were measured and interpreted 
using CLSI standards where available.  

Results: Results showed a notable reduction in efficacy of sunlight-
exposed drugs, particularly tetracycline and griseofulvin. Room 
temperature samples retained the highest antimicrobial activity compared 
to refrigerated and those exposed to sunlight.  
Conclusion: Findings affirm that environmental exposure, especially to 
sunlight significantly reduce drug effectiveness, posing risks for treatment 
failure and resistance development in both human and animals. 
Addressing these challenges requires integrated strategies grounded in 
the One Health framework, emphasizing proper antibiotic stewardship, 
environmental protection, and public awareness to proper storage of 
drugs. 
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Introduction 
Sunlight, particularly its ultraviolet (UV) component, plays a significant role in 
influencing the stability, activity, and overall efficacy of antibiotics across human, 
animal and environmental health [1]. Exposure to sunlight can lead to chemical and 
structural changes in antibiotics, affecting therapeutic outcomes, antimicrobial 
resistance (AMR) development, and environmental persistence [2]. In human 
medicine, antibiotics are usually formulated to ensure stability but exposure to sunlight 
specially UV-A and UV-B radiation usually leads to photodegradation of certain 
antibiotics, leading to reduced potency or even complete inactivation [3]. In contrast 
sunlight affects antibiotics in animal health during storage, administration, and 
environmental exposure accelerates their breakdown, reducing therapeutic efficacy 
against the intended pathogens [4]. On the environmental health perspective, 
Antibiotics got access to the environment through human and animal excreta, 
pharmaceutical waste, agricultural runoff, and aquaculture effluents. Once in surface 
waters, soils, and sediments, sunlight becomes a key driver of their environmental fate 
[5]. 
Environmental sunlight induces photolysis leading to partial or complete degradation 
of the drugs antibiotics and reduce environmental persistence, it does not always 
eliminate biological activity [6]. sunlight-mediated degradation can create selective 
pressure at low antibiotic concentrations leading to emergence and spread of 
antibiotic-resistant genes (ARGs) among environmental microorganisms [7].  

Street vending or hawking is a universal and mounting urban menace in West Africa 
[8]. It forms an integral and important part of the informal economic sector of West 
African Countries. Hawking is highly patronized because it provides affordable 
services to low-income families, since it often supplies products by the item instead of 
in bulk [9]. Mobile Drug Vendors (MDVs), commonly known as drug hawkers or illegal/ 
unauthorized drug sellers have emerged as a major source of pharmaceutical 
products in most part of Africa [10]. These vendors offer a convenient alternative for 
individuals seeking immediate access to medication, often circumventing the 
traditional healthcare system. However, the unregulated nature of their operations, 
poses significant challenges to health literacy and risk communication. In time past, 
these vendors were seen as drug hawkers often traveling from place to place with 
drugs either in moving vehicles or on their heads in plastic containers [9, 10]. This 
makes the quality of the drugs available to the public compromised. The World Health 
Organization (WHO) and the Food and Agriculture Organization (FAO) have raised 
alarms about the prevalence of poor-quality antimicrobial drugs in Africa [11, 12]. 
Reports have shown that many people purchase these medications from unregulated 
vendors, such as roadside stalls and open markets [12]. In various parts of Nigeria, 
especially in rural and economically disadvantaged areas, pharmaceutical 
medications are often sold in open-air markets without regard for proper storage 
conditions [13]. These drugs are typically exposed to extreme sunlight and 
temperature variations, both of which can significantly compromise their effectiveness 
in both human and animal health. This exposure can lead to treatment failures, 
prolonged illness, and the development of antimicrobial resistance [14]. Reasons for 
the poor quality of drugs include widespread counterfeiting medicines, excessive 
decomposition of active ingredients due to high temperature and humidity, and poor-
quality assurance during the manufacture of the products [15]. In tropical regions like 
Nigeria, combination of factors, such as irrational drug use, shortage of licensed 
prescribers in some areas, and the proliferation of under-regulated patent medicine 



57 
 

vendors and hawkers contributed significantly to this problem [16]. The inappropriate 
exposure and storage environment are of particular concern for antibiotics and 
antifungals, which are commonly used to treat infections but are highly susceptible to 
environmental degradation [17]. Such degradation can reduce their potency and 
effectiveness, contributing to treatment failures, prolonged infections (human and 
animal) and the emergence of antimicrobial persistence in the environment and 
resistance [18]. The improper storage of antimicrobial agents not only compromises 
their therapeutic value but also poses a risk to public health [19]. This study was 
conducted to evaluate the impact of sunlight exposure on the effectiveness of selected 
antibiotic and antifungal medications and compare to the medications stored at room 
temperature and under refrigeration so as to assess their antimicrobial efficacy across 
human, animal and environmental health. 

Materials and Methods 

An experimental laboratory design was employed to evaluate the impact of 30-day 
sunlight exposure on the antimicrobial efficacy of ciprofloxacin, tetracycline, amoxicillin 
and fluconazole and griseofulvin.  

Sample Collection and Identification  

Clinical isolates of Salmonella spp., Staphylococcus aureus, candida spp and 
Aspergillus fumigatus were obtained from the Veterinary Microbiology Laboratory, 
University of Ilorin. Pure cultures of each isolate were sub cultured onto their 
respective media to ensure viability and purity before susceptibility testing: 

• Salmonella spp. and Staphylococcus aureus were cultured on Mueller Hinton 
Agar and incubated at 37°C for 18–24 hours. 

• Candida spp. and Aspergillus fumigatus were cultured on Sabouraud Dextrose 
Agar and incubated at 25°C for 48–72 hours. 

Colonies were examined for purity, and representative colonies were used to prepare 
inocula for antimicrobial susceptibility testing. 

Preparation of Drug Solutions  

Commercial antibiotic and antifungal tablets/powders were used. Each drug was first 
exposed to sunlight for 30 days (for the sunlight-exposed group), then crushed and 
dissolved in sterile distilled water to form stock solutions. These were further diluted 
to obtain: 

• 100% concentration (prepared solution without further dilution from the stock) 
• 50% concentration (1:1 dilution with sterile water). 

Solutions were prepared freshly before being infused onto blank antibiotic discs. 

Antimicrobial Susceptibility Testing 

Testing was performed using the Kirby-Bauer disc diffusion method, as outlined by the 
Clinical and Laboratory Standards Institute (CLSI, 2024). 
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• Test organisms were adjusted to 0.5 McFarland standard turbidity. 
• Nutrient Agar was used for bacteria, and Sabouraud Dextrose Agar for fungi. 
• Inoculated plates were swabbed uniformly and infused discs were placed 

aseptically. 
• Plates were incubated at 37°C for 18–24 hours (bacteria) and 25°C for 48 hours 

(fungi). 
• Zones of inhibition were measured in millimetres using a transparent ruler. 

For antibacterial testing, zone interpretations were made according to CLSI M100 
(2024). Where breakpoints were unavailable (e.g., amoxicillin for Staphylococcus 
aureus), zones were interpreted descriptively. 

For antifungal testing, due to a lack of CLSI breakpoints for disc diffusion against the 
organisms tested, results were reported descriptively or marked as resistant where 
zones were consistently ≤6 mm. 

Data Analysis  
Zone diameters from duplicate tests were averaged. Results were tabulated to 
compare: 

• Drug type 
• Organism 
• Storage condition 
• Drug concentration 

Interpretations were made using CLSI breakpoints where applicable. For drugs without 
breakpoints, trends in inhibition zones were analysed descriptively. Comparative 
analyses were performed using Microsoft Excel 

RESULTS 
Microbial Culture 
The identification of the test organisms was confirmed using standard microbiological 
methods, including Gram staining and relevant biochemical tests. The summary of 
these distinguishing characteristics of the bacteria is presented in the table 1. 
Table 1: Bacterial identification 

Identification of bacteria 
  

Bacterium Salmonella Staphylococcus aureus 

Gram 
staining 

Gram negative 
rods 

Gram positive cocci in cluster 

Coagulase 
test 

NA Positive 
 

Lactose Negative Negative 
 

Urease Negative NA 
 

TSI K/A+ H2S NA 
 

Citrate Positive NA 
 

 
The summary of these distinguishing characteristics of the fungal organism is 
presented below. 
Table 2: Fungal identification  
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Yeast Identification 

Germ Tube Test Positive After 30 Secs 

Colonial 
Morphology 
 
 
 

Waxy, Moist Colonies on 
SDA 

 
Antimicrobial susceptibility testing 

The table 3 showed the results of the antimicrobial susceptibility testing conducted 
using the Kirby-Bauer disc diffusion method on for Antibiotics. Interpretations were 
made in accordance with the Clinical and Laboratory Standards Institute (CLSI) M100 
guidelines (CLSI, 2024). In the absence of CLSI-established disc diffusion breakpoints 
for amoxicillin against Staphylococcus aureus (CLSI, 2024), interpretation of the 
results was carried out descriptively. Comparative analysis of the mean zone 
diameters across storage conditions revealed that discs stored under refrigerated and 
room temperature conditions exhibited larger zones of inhibition, suggesting retained 
antimicrobial activity. Conversely, discs exposed to sunlight showed markedly reduced 
inhibition zones, indicative of decreased efficacy potentially due to photodegradation 
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Table 3. Antimicrobial susceptibility testing 
Drug Storage  Conc (%) Organism Disc 1 Disc 2 Mean ZOI 

(mm) 
S 
(mm) 

 I(mm) R 
(mm) 

Interpretation 

Ciprofloxaci
n 

Refrigerated 100 Salmonella spp. 32 30 31 ≥31 21 - 30^ ≤20 Susceptible 

Ciprofloxaci
n 

Room Temp 100 Salmonella spp. 38 30 39 ≥31 21 - 30^ ≤20 Susceptible 

Ciprofloxaci
n 

Sunlight 
Exposed 

100 Salmonella spp. 30 10 20 ≥31 21 - 30^ ≤20 Resistant 

Ciprofloxaci
n 

Refrigerated 50 Salmonella spp. 30 31 30.5 ≥31 21 - 30^ ≤20 Intermediate 

Ciprofloxaci
n 

Room Temp 50 Salmonella spp. 30 33 31.5 ≥31 21 - 30^ ≤20 Susceptible 

Ciprofloxaci
n 

Sunlight 
Exposed 

50 Salmonella spp. 17 12 14.5 ≥31 21 - 30^ ≤20 Resistant 

Ciprofloxaci
n 

Refrigerated 100 Staphylococcus 
aureus 

23 18 20.5 ≥21 16 - 20^ ≤15 Susceptible 

Ciprofloxaci
n 

Room Temp 100 Staphylococcus 
aureus 

26 20 23 ≥21 16 - 20^ ≤15 Susceptible 

Ciprofloxaci
n 

Sunlight 
Exposed 

100 Staphylococcus 
aureus 

11 15 13 ≥21 16 - 20^ ≤15 Resistant 

Ciprofloxaci
n 

Refrigerated 50 Staphylococcus 
aureus 

26 28 27 ≥21 16 - 20^ ≤15 Susceptible 

Ciprofloxaci
n 

Room Temp 50 Staphylococcus 
aureus 

30 34 32 ≥21 16 - 20^ ≤15 Susceptible 

Ciprofloxaci
n 

Sunlight 
Exposed 

50 Staphylococcus 
aureus 

17 16 16.5 ≥21 16 - 20^ ≤15 Resistant 
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Amoxicillin Refrigerated 100 Salmonella spp. 17 13 15 ≥17 14 - 16^ ≤13 Intermediate 

Amoxicillin Room Temp 100 Salmonella spp. 19 20 19.5 ≥17 14 - 16^ ≤13 Susceptible 

Amoxicillin Sunlight 
Exposed 

100 Salmonella spp. 12 10 11 ≥17 14 - 16^ ≤13 Resistant 

Amoxicillin Refrigerated 50 Salmonella spp. 14 12 14 ≥17 14 - 16^ ≤13 Intermediate 

Amoxicillin Room Temp 50 Salmonella spp. 30 20 25 ≥17 14 - 16^ ≤13 Susceptible 

Amoxicillin Sunlight 
Exposed 

50 Salmonella spp. 7 10 8.5 ≥17 14 - 16^ ≤13 Resistant 

Amoxicillin Refrigerated 100 Staphylococcus 
aureus 

24 27 25.5 ≥24 21 - 23^ ≤13 Susceptible 

Amoxicillin Room Temp 100 Staphylococcus 
aureus 

30 32 31 ≥24 21 - 23^ ≤13 Susceptible 

Amoxicillin Sunlight 
Exposed 

100 Staphylococcus 
aureus 

10 15 12.5 ≥24 21 - 23^ ≤13 Resistant 

Amoxicillin Refrigerated 50 Staphylococcus 
aureus 

15 18 16.5 ≥24 21 - 23^ ≤13 Intermediate 

Amoxicillin Room Temp 50 Staphylococcus 
aureus 

31 30 30.5 ≥24 21 - 23^ ≤13 Susceptible 

Amoxicillin Sunlight 
Exposed 

50 Staphylococcus 
aureus 

11 10 10.5 ≥24 21 - 23^ ≤13 Resistant 

Tetracycline Room Temp 100 Salmonella spp. 27 21 24 ≥15 12 - 14^ ≤11 Susceptible 

Tetracycline Refrigerated 50 Salmonella spp. 17 18 17.5 ≥15 12 - 14^ ≤11 Susceptible 
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Tetracycline Room Temp 50 Salmonella spp. 19 24 22 ≥15 12 - 14^ ≤11 Susceptible 

Tetracycline Sunlight 
Exposed 

50 Salmonella spp. 8 6 7 ≥15 12 - 14^ ≤11 Resistant 

Tetracycline Refrigerated 100 Staphylococcus 
aureus 

15 17 16 ≥19 15- 18^ ≤15 Intermediate 

Tetracycline Room Temp 100 Staphylococcus 
aureus 

25 28 26.5 ≥19 15- 18^ ≤15 Susceptible 

Tetracycline Sunlight 
Exposed 

100 Staphylococcus 
aureus 

10 9 9.5 ≥19 15- 18^ ≤15 Resistant 

Tetracycline Refrigerated 50 Staphylococcus 
aureus 

21 20 20.5 ≥19 15- 18^ ≤15 Susceptible 

Tetracycline Room Temp 50 Staphylococcus 
aureus 

26 26 26 ≥19 15- 18^ ≤15 Susceptible 

Tetracycline Sunlight 
Exposed 

50 Staphylococcus 
aureus 

17 10 13.5 ≥19 15- 18^ ≤15 Resistant 

Tetracycline Room Temp 50 Staphylococcus 
aureus 

26 26 26 ≥19 15- 18^ ≤15 Susceptible 

Tetracycline Sunlight 
Exposed 

50 Staphylococcus 
aureus 

17 10 13.5 ≥19 15- 18^ ≤15 Resistant 
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Table 4: Antibiotic Activity – Percentage Lost Due to Sunlight Exposure 

Drug & Condition Observed ZOI (mm) Baseline ZOI (mm) Retained (%) Lost (%) 
Ciprofloxacin - Salmonella 100% 20.0 38 52.6 47.4 
Ciprofloxacin - Salmonella 50% 14.5 38 38.2 61.8 
Ciprofloxacin - Staph 100% 13.0 30 43.3 56.7 
Ciprofloxacin - Staph 50% 16.5 30 55.0 45.0 
Amoxicillin - Salmonella 100% 11.0 30 36.7 63.3 
Amoxicillin - Salmonella 50% 8.5 30 28.3 71.7 
Amoxicillin - Staph 100% 12.5 31 40.3 59.7 
Amoxicillin - Staph 50% 10.5 31 33.9 66.1 
Tetracycline - Salmonella 50% 7.0 27 25.9 74.1 
Ciprofloxacin - Salmonella 100% 20.0 38 52.6 47.4 
Ciprofloxacin - Salmonella 50% 14.5 38 38.2 61.8 
Ciprofloxacin - Staph 100% 13.0 30 43.3 56.7 
Ciprofloxacin - Staph 50% 16.5 30 55.0 45.0 
Amoxicillin - Salmonella 100% 11.0 30 36.7 63.3 
Amoxicillin - Salmonella 50% 8.5 30 28.3 71.7 
Amoxicillin - Staph 100% 12.5 31 40.3 59.7 
Amoxicillin - Staph 50% 10.5 31 33.9 66.1 
Tetracycline - Salmonella 50% 7.0 27 25.9 74.1 
Tetracycline - Staph 100% 9.5 28 33.9 66.1 
Tetracycline - Staph 50% 13.5 28 48.2 51.8 
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Antifungal Susceptibility Testing 

The table 4 presents the results of antifungal susceptibility testing conducted using the Kirby-Bauer disc diffusion method. As no CLSI 
breakpoints are currently established for antifungal agents using disc diffusion for these agents, the results are reported descriptively 
based on the observed zone diameter. 

Table 4: Antifungal Susceptibility Testing 

Drug Storage  Conc. (%) Organism Disc 1 Disc 2 Mean zone of 
inhibition (mm) 

Fluconazole Refrigerated 100 Candida spp 13 11 19.5 

Fluconazole Room Temperature 100 Candida spp 11 8 9.5 

Fluconazole Sunlight exposed 100 Candida spp 10 9 12 

Fluconazole Refrigerated 50 Candida spp 12 11 11.2 

Fluconazole Room Temperature 50 Candida spp 13 10 11.2 

Fluconazole Sunlight exposed 50 Candida spp 6 6 6 

Fluconazole Refrigerated 100 Aspergillus 
fumigatus 

6 9 7.5 

Fluconazole Room Temperature 100 Aspergillus 
fumigatus 

11 10 10.5 

Fluconazole Sunlight exposed 100 Aspergillus 
fumigatus 

6 6 6 

Fluconazole Refrigerated 50 Aspergillus 
fumigatus 

9 9 9 

Fluconazole Room Temperature 50 Aspergillus 
fumigatus 

6 6 6 

Fluconazole Sunlight exposed 50 Aspergillus 
fumigatus 

6 6 6 

Griseofulvin Refrigerated 100 Candida spp 8 6 7 
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Griseofulvin Room Temperature 100 Candida spp 13 12 13 

Griseofulvin Sunlight exposed 100 Candida spp 6 6 6 

Griseofulvin Refrigerated 50 Candida spp 6 6 6 

Griseofulvin Room Temperature 50 Candida spp 10 6 8 

Griseofulvin Sunlight exposed 50 Candida spp 6 6 6 

Griseofulvin Refrigerated 100 Aspergillus 
fumigatus 

6 6 6 

Griseofulvin Room Temperature 100 Aspergillus 
fumigatus 

6 6 6 

Griseofulvin Sunlight exposed 100 Aspergillus 
fumigatus 

6 6 6 

Griseofulvin Refrigerated 50 Aspergillus 
fumigatus 

6 6 6 

Griseofulvin Room Temperature 50 Aspergillus 
fumigatus 

6 6 6 

Griseofulvin Sunlight exposed 50 Aspergillus 
fumigatus 

6 6 6 
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Table 5: Antifungal Activity – Percentage Lost Due to Sunlight Exposure 

 
General view of the result and Discussion 
The three antibiotics evaluated—ciprofloxacin, tetracycline, and amoxicillin—
demonstrated varying levels of activity against Salmonella spp. and Staphylococcus 
aureus, influenced by both storage condition and concentration. Ciprofloxacin 
exhibited the most consistent and potent antibacterial activity across both organisms, 
with larger zones of inhibition particularly under refrigerated and room temperature 
conditions. Tetracycline showed moderate activity, with its efficacy diminishing under 
sunlight exposure. Amoxicillin, while effective under refrigerated and room 
temperature storage, sunlight exposed showed marked reduction in activity especially 
at lower concentrations. These patterns suggest that ciprofloxacin possesses higher 
stability and broader-spectrum efficacy, while amoxicillin and tetracycline are more 
susceptible to degradation under suboptimal storage, particularly light exposure. 

Fluconazole exhibited variable activity against Candida spp. and Aspergillus 
fumigatus, with higher mean zone diameters observed in refrigerated and room 
temperature groups, and reduced or absent activity in sunlight-exposed samples. 
Griseofulvin showed limited activity overall, with most test conditions yielding very 
small or absent inhibition zones. These findings suggest that both temperature and 
light exposure can negatively impact the efficacy of antifungal agents, particularly 
under prolonged exposure. 
The Nigerian pharmaceutical sector is regulated by the National Agency for Food and 
Drug Administration and Control (NAFDAC) who prohibits the hawking and open-
market sale of drugs through public advisories and enforcement of policies [20] 
(Nwankwo, 2014). Despite these regulations, enforcement remains inconsistent, 
especially in rural and informal markets. Drugs are frequently displayed under direct 
sunlight, compromising their quality and safety. Medications displayed in open markets 
or sold by hawkers are often exposed to direct sunlight and heat, which can reduce 
their potency before they reach the consumer [21]. In human and animal healthcare 
delivery system, several antibiotics are mostly prone to photosensitivity, undergoing a 
significant degradation when exposed to either sunlight or artificial UV light [22]. Major 
antibiotics mostly used for therapeutic purposes during bacterial infections 
(tetracyclines, fluoroquinolones, sulphonamides, and macrolides) are particularly 
susceptible to photodegradation [23] and constant exposure to sunlight can reduce 
drug potency, shorten shelf life, and produce inactive or toxic degradation products in 
the environment [24]. This degradation may lead to ineffective treatment outcomes, 

Drug Conc. Organism Mean Zone 
(mm) 

Baseline 
(mm) 

% Loss in 
Activity 

Fluconazole 100% Candida spp. 12.0 19.5 38.5% 
Fluconazole 50% Candida spp. 6.0 11.2 46.4% 
Fluconazole 100% Aspergillus 

fumigatus 
6.0 10.5 42.9% 

Fluconazole 50% Aspergillus 
fumigatus 

6.0 9.0 33.3% 

Griseofulvin 100% Candida spp. 6.0 13.0 53.8% 
Griseofulvin 50% Candida spp. 6.0 8.0 25.0% 
Griseofulvin 100% Aspergillus 

fumigatus 
6.0 6.0 0.0% 

Griseofulvin 50% Aspergillus 
fumigatus 

6.0 6.0 0.0% 
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prolonged illness, and increased healthcare costs in both human and animal health. 
The result of this study showed that ciprofloxacin retained strong antimicrobial activity 
when stored under refrigerated and room temperature conditions. However, sunlight 
exposure significantly reduced its effectiveness, especially at lower concentrations, 
resulting in resistant interpretations for both organisms. Amoxicillin on the other hand 
exhibited moderate to strong activity under refrigerated and room temperature storage, 
but its efficacy decreased drastically after sunlight exposure, particularly against 
staphylococcus aureus since CLSI provides no official breakpoints for amoxicillin 
against Staphylococcus spp, results were reported descriptively [25]. Just like the 
other antibiotic tetracycline was effective at both concentrations under refrigeration 
and room temperature. Its activity, however, was significantly compromised after 
sunlight exposure, with most readings falling in the resistant range, especially against 
staphylococcus aureus. 
Overall, sunlight exposure negatively affected the antimicrobial activity of all the three 
tested antibiotics, with the most pronounced reduction observed in amoxicillin and 
tetracycline compared to ciprofloxacin. The result observed agree with the previous 
work of [26] who evaluated the effect of sunlight on oxytetracycline and streptomycin. 
Using a disc diffusion assay against Escherichia coli and Bacillus subtilis, who found 
out that oxytetracycline’s efficacy dramatically decreased after just 14 days of sunlight 
exposure, becoming nearly inactive (less than 15 % activity retained), whereas 
streptomycin retained moderate activity (65%), losing less of its inhibitory potential. 
The efficacy of amoxicillin in this study decreased by approximately 59.7% at 100% 
concentration and 66.1% at 50% concentration after 30 days of environmental sunlight 
exposure. This reduction is less severe than the 85% loss of activity observed for 
oxytetracycline after 14 days of sunlight exposure as reported by [26] but more 
pronounced than the 35% reduction recorded for streptomycin in the same manner. In 
another study, [27 (2017} found that ciprofloxacin tablets exposed to direct sunlight in 
Nigeria failed several quality control parameters, aligning with the 58% activity drop 
observed for ciprofloxacin in this study under sunlight. Compared to these, tetracycline 
retained only 39.6% of its activity at 50% concentration, a value slightly higher than 
the 15% retention reported by [28] under UV degradation conditions. These results 
underscore the moderate environmental photostability of amoxicillin relative to 
oxytetracycline and tetracycline but confirm the general trend of sunlight-induced 
degradation across antibiotic classes. Accelerated stability testing also showed 
significant potency loss and tablet failure in ciprofloxacin formulations exposed to 
sunlight [27, 28]. Tetracycline and its analogues like oxytetracycline are also known to 
undergo UV-mediated degradation, with complete breakdown occurring within days 
under light exposure [28]. Similarly, amoxicillin has been shown to undergo complete 
photodegradation in aqueous systems under UV-A exposure using TiO₂-supported 
photocatalysis, consistent with the substantial activity loss observed in this study. 
Antifungal agents play a critical role in the control and treatment of fungal infections 
affecting humans, animals, and the environment as a whole [29] as they are widely 
used in clinical human medicine, veterinary medicine, agriculture, and environmental 
sanitation. Efficacy of antifungal can be significantly influenced by environmental 
factors, such as sunlight exposure; particularly ultraviolet (UV) radiation [30]. Standard 
interpretive breakpoints for antifungal agents like fluconazole and griseofulvin are not 
universally reported, the results from this study still showed reduced activity under 
sunlight exposure. The marked reduction in zone sizes observed after sunlight 
exposure is consistent with findings from other parts of the world. Fluconazole retained 
moderate antifungal activity with a reduction in inhibition zones of approximately 33% 



68 
 

following sunlight exposure. Griseofulvin, however, showed the most substantial loss 
in efficacy, with up to 60% reduction in inhibition zones against Aspergillus fumigatus. 
Antifungal degradation under heat and light can alter molecular structure, leading to 
reduced uptake by fungal cells or impaired interaction with target proteins [31]. This 
study provides experimental evidence that prolonged sunlight exposure significantly 
reduces antibiotic efficacy of these drugs in the management of diseases in both 
human and animals, supporting existing concerns over improper drug handling in 
tropical environments. It also adds to the body of literature emphasizing the connection 
between substandard antimicrobial use in human, animal, and environment in relation 
to antimicrobial resistance (AMR) in public health settings.  
Conclusions 
This study demonstrates that prolonged exposure of antimicrobial agents to sunlight 
significantly compromises their efficacy, with important implications for human, animal, 
and environmental health in Nigeria. Despite regulatory restrictions by NAFDAC on 
drug hawking and open-market sales, widespread exposure of pharmaceuticals to 
direct sunlight remains common, particularly in informal and rural markets. These 
practices predispose antibiotics and antifungal agents to photodegradation, resulting 
in reduced potency, shortened shelf life, and the possible formation of inactive or 
harmful degradation products. The results provide strong experimental evidence that 
improper storage and handling of antimicrobial agents under sunlight, common in 
tropical settings, can lead to therapeutic failure, prolonged infections, increased 
treatment costs, and heightened risk of antimicrobial resistance. The study 
underscores the urgent need for strengthened regulatory enforcement, improved drug 
distribution and storage practices, and increased public awareness regarding proper 
pharmaceutical handling. Addressing these gaps is essential within a One Health 
framework to safeguard the effectiveness of antimicrobial agents and mitigate the 
growing threat of antimicrobial resistance in human, animal, and environmental health 
systems. 
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