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ABSTRACT 

Introduction: Both hepatic parenchymal and renal cells are rich in enzymes required for the 

biotransformation of various exogenous substances, a process that sometimes may result in 

organ damage. Contact with solid waste will undoubtedly result in high degree of exposure to 

various harmful substances. The aim of the study is to determine the impact of solid waste 

scavenging on hepato-renal function. 29 solid waste scavengers and 30 subjects which served 

as control were used for the study. Material and Methods: Serum obtained from 5 mL of 

blood was utilized to assess hepatic (alanine & aspartate aminotransferases, alkaline 

phosphatase, albumin, total protein, γ-globulins) and renal (urea, creatinine) functions of each 

participant. Standard photometric methods were used for all estimations. Data were analyzed 

using Student’s t-test and Pearson’s correlation coefficient. P ≤ 0.05 was considered 

significant. Results and Discussion: Significant differences were observed for globulins and 

total proteins in solid waste scavengers compared with control (p<0.05) while other 

parameters (alanine & aspartate aminotransferases, alkaline phosphatase, creatinine, urea) 

were not significantly different (p>0.05). There was total non-compliance to the use of 

personal protective equipment. Results of the study suggest that hepato-renal dysfunction 

may not accompany solid waste scavenging. In addition, there are indications that solid waste 

scavengers not using personal protective equipment may be prone to infectious agent 

exposure, as reflected by the elevated level of γ-globulins. Conclusion: Prevention of contact 
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to waste through the use of personal protective equipment may be desirable in this category 

of workers. 

Keywords: solid waste scavenging; liver; kidney; personal protective equipment 

 

 

INTRODUCTION 

A major challenge in developing countries is uncontrolled urbanization, a situation which has 

been linked with high generation of waste beyond the ability of several municipalities to cope 

with. Through solid waste scavenging, the demand for waste evacuation in several 

communities is partly met. This widespread practice has also been recognized to meet the 

economic needs of those involved in this occupation [1-2]. In many developing countries, 

solid waste scavengers can be found on the streets or in open dumps or landfill areas [3]. 

Waste scavengers go from house to house and buy recyclable material like paper, plastic, 

glass and old clothes, thus preventing these things from going into dump sites [4]. In the 

process they are subjected to a wide range of conditions, being exposed to different harmful 

substances. Which as revealed by Sridevi et al. [5] may include industrial wastes, 

dead/decaying animals and in some communities fecal matter. If appropriate care is not 

observed, contact with solid waste may mitigate against the health and well-being of 

scavengers.  

Studies have shown various types of hazard associated with scavenging, but there have 

been few studies done on health and injury incidence of informal sector waste workers 

(particularly scavengers) in most developing countries [6]. This situation is most apparent in 

Nigeria where investigations on occupational and public health impacts of wastes scavenging 
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and informal sector recycling is hardly attempted. Hence the study is designed to relate the 

occupational health hazard to hepatorenal function of Nigerian solid waste scavengers in 

Osogbo.  

 

 

 

 

MATERIALS AND METHODS 

Study Design and Location 

This is a cross section comparative study. The participants for the study were recruited at 

Ajegunle, Afonta and Sabo located in Olorunda Local Government, Osogbo with 

geographical coordinates 7
0
 46

1
 North, 4

0
34

1
 East.  

Data Collection 

A well-structured questionnaire based on direct and indirect questions to obtain demographic 

characteristics such as age, sex, lifestyle, marital status, and education level was used. 

Behavioral characteristics as well as possible associated risk factors such as previous history 

of hepatic or renal disease, personal hygiene, and attitude towards the use of personal 

equipment were also recorded. Information was obtained about other factors such as 

smoking, consumption of alcohol, family history of hepatic and renal diseases, etc. The 

questionnaire was administered by a trained person.  

Inclusion/Exclusion Criteria 

Male Nigerians who have been solid waste scavengers for at least 12 months were included 

in the study. Control group was constituted by age-matched male Nigerians who have not 

been in waste disposal business. All participants that have had significant exposure to agents 
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capable of causing hepatic and renal damage were excluded from the study. The following 

characteristics were observed among the solid waste scavengers: poor working conditions, 

social stigmatization, high degree of poverty compared with the rest of the population, no or 

little education, or family enterprise, although some were recruitment by acquaintances.    

 

 

Sampling Technique and Sample Size: 

Simple random sampling technique was used to recruit all participants. Sample size was 29 

solid waste scavenger and 30 participants for control group. Since the study was designed to 

justify a research grant award and to enable the authors to plan for a larger study. According 

to Hertzog [7], a sample size of between 10 and 30 per group is adequate for a pilot study.  

Ethical Consideration 

Ethical clearance was obtained from Ethical Committee of Ladoke Akintola University 

Technology (LAUTECH) Teaching Hospital Osogbo, Osun state. The subjects that 

participated in this research were duly informed about the project. Their consent was obtained 

before participation in the project. Concerning information obtained, strict confidentiality was 

maintained.  

Sample Collection 

A total of 5 mL of blood was collected from each subject into anticoagulant free tube. Each 

blood sample was allowed to clot and retract. The serum was separated by centrifugation at 

3000 rpm (Hettich ROTOFIX 32A centrifuge (Hettich Germany) for ten minutes to avoid 
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hemolysis of the red blood cells. The serum samples were transferred safely into 2 mL 

cryovial and stored at -20°C until needed for biochemical analyses.  

Biochemical Analyses:   

Estimation of serum activities of AST and ALT was carried out as described by Reitman and 

Frankel [8] while that of ALP was according to the method of Babson et al. [9]. On the other 

hand, serum levels of albumin (bromocresol green), and total protein (biuret method) were 

determined as described by Doumas et al. [10] and Gomall et al. [11] respectively. Urea was 

estimated as described by Searcy et al. [12] and serum creatinine was by Jaffé reaction, but 

serum globulins were quantified by subtracting albumin concentration from that of total 

protein.  Reagents (kits) were supplied by Randox®. Spectrophotometer SP-1103 

(manufactured by Axiom®, Germany) was used for this purpose. 

 

Statistical Analysis 

Descriptive statistics (mean ± standard deviation) was used to summarize the results of 

markers of hepatorenal functions. Histogram was used to determine the distribution of the 

data obtained and was found to be normal in distribution. Therefore, parametric tests were 

used for data analysis. Student’s t- test was used for data analysis, i.e. to compare the means 

of hepatorenal markers of solid waste scavengers and control group. Pearson’s correlation 

coefficient was used to determine association between continuous variables. Statistical 

Package for Social Sciences (SPSS) version 15 was used for this purpose. P≤0.05 was 

considered statistically significant. 
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RESULTS 

Presented below are the results of the study. Table 1 shows the mean±standard deviation of 

indices of hepatic and renal damage of solid waste scavengers and that of the control group. 

There was no significant difference in the mean of albumin, AST (aspartate 

aminotransferase), ALT (alanine aminotransferase), ALP (alkaline phsphatase), urea and 

creatinine in solid waste scavengers (SWS) when compared to that of the control group 

(p>0.05). There was a significant difference in the mean value of total protein and globulin in 

test subjects when compared to that of control group (p<0.05). There was a positive 

significant correlation between total protein and globulin in the test subjects (r = 0.547, p = 

0.002) using Pearson’s correlation coefficient. Summarized information on use of personal 

protective and lifestyle choices are presented in Table 2. 
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Table 1: Markers of hepato-renal function of solid waste scavengers and controls. 

Parameters Test subjects  

    (n=29) 

Control subjects             

(n=30) 

p-value 

Total protein (g/L) 73.97±6.99 69.67±7.43 0.026* 

Albumin (g/L) 41.00±5.87 41.93±7.05 0.583 

AST (U/L) 15.03±9.90 20.48±18.09 0.160 

ALT (U/L) 12.97±6.82 11.67±8.22 0.512 

ALP (U/L) 23.86±12.94 27.53±1.051 0.169 

Urea (mmol/L) 4.26±0.91 4.20±1.05 0.800 

Creatinine (µmol/L) 91.45±15.96 92.46±25.79 0.857 

Globulin (g/L) 32.83±5.4 27.83±7.45 0.005* 

Results are summarized as mean ± standard deviation. Abbreviations: AST, Aspartate 

Transaminase; ALT, Alanine Transaminase; ALP, Alkaline Phosphatase. * Significant at p-

value <0.05  
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Table 2: Summary of demographic data of solid waste scavengers and controls 

Items  Waste scavengers Controls 

Lifestyle  

Smoking (cigarette) 

Yes  

No 

Alcohol consumption 

Yes 

No 

Intravenous drug use 

No 

 

 

(18; 62.07%) 

(11; 37.93%) 

 

(4; 13.7%) 

(25, 86.3%) 

 

(29; 100%) 

 

 

(13; 43%) 

(17; 57%) 

 

(5; 17%) 

(25; 83%) 

 

(29; 100%) 

Non-compliance to use of PPE 

Apron 

Boot 

Gloves 

Overall   

 

(29; 100%) 

(29; 100%) 

(29; 100%) 

(29; 100%) 

 

 

N/A 

N/A 

N/A 

N/A 

Abbreviations: PPE- Personal protective equipment; N/A- Not applicable 
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DISCUSSION 

The results of the present study show that there was no hepatic membrane damage occurring 

from waste scavenging as both aspartate transaminase (AST) and alanine transaminase (ALT) 

were not significantly different in solid waste scavengers compared with control. Karim et al. 

[13] and Alimba et al. [14] identified a number of chemicals, elements and other toxic 

components in municipal waste. A few of them have been shown to cause obstructive 

jaundice which usually present as elevated alkaline phosphatase (ALP), yet the result of the 

present study did not identify obstructive liver disease in the waste scavengers as the levels of 

activity of ALP were not significantly different in both solid waste scavengers and control. 

Neither did the study of Odewabi et al. [15] reveal elevated ALP in solid waste disposal 

workers.     

The non-significant difference in the levels of albumin in both scavengers and control group 

seems to buttress the absence of hepatic damage in solid waste scavengers. Albumin an 

important plasma protein is mostly employed to assess the synthetic ability of hepatic 

parenchymal cell. The results of albumin, AST and ALT seem to suggest that the functional 

integrity of the liver cells was not compromised. The significant increase in the level of 

globulins suggests infection, but since albumin was not significantly decreased it ruled out 

acute infections [16]. In acute infections proteins of acute inflammatory state are increased 

while others like albumin, transthyretin, and transferrin (called negative acute phase 

reactants) are decreased as a result of the inhibitory effects of interleukins 1 and 6 on the 

biosynthetic mechanism of negative acute phase proteins [17,18]. Therefore it will seem 

reasonable to suggest that the elevated globulins level in scavengers can be linked to chronic 

infection. In chronic infection γ-globulin is usually elevated. This observation is in agreement 
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with many earlier submissions. Many infectious diseases have been associated with 

scavenging and they include coughs, skin diseases, hepatitis, diarrhea, eye infection and 

parasitic infections.  

Evidence for this assumption is supported by the report of Wachukwu and Eleanya [19]. 

They reported that lymphocyte counts for waste disposal workers were significantly higher 

than those of control. The fact that other parameters estimated by Wachukwu and Eleanya 

[19] especially hematological markers like hemoglobin (Hb), white blood cells (neutrophils 

and monocytes), other cells derived from hematopoietic stem cells were reduced, showed that 

the abnormal globulin was more related to infection rather than generalized stimulation of 

hematopoietic stem cells. In addition, municipal waste workers have been reported to present 

with elevated levels of immunoglobulin A (IgA) and IgG [20]; although inflammatory 

markers were also increased. 

Odewabi et al. [21] noted that renal markers were not significantly different in waste 

management workers compared with control, an observation that is in agreement with the 

result of the present study. Urea and creatinine were not significantly different in the solid 

waste scavengers compared with control indicating that the renal parenchymal cells were not 

affected. The mean values of creatinine and urea of these subjects that were not significantly 

different from that of the control subjects is also in accord with the report of Wilson and 

Waugh [22], who reported that solid waste disposal does not affect the level of creatinine and 

urea. 

The results of exposure to waste in experimental animals are somewhat different with respect 

to renal and hepatic functions compared with human subjects. Wistar rats orally exposed to 

different concentrations of municipal landfill leachates exhibited absolute and relative 

increase in weight of liver and kidney. Moreover, both hepatic enzymes (AST and ALT) and 
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renal markers (urea and creatinine) were significantly increased [14].  The differences in the 

result of Alimba et al. [14] and the present study in which non- significant differences 

between solid waste scavengers and control were observed may be linked with species 

differences. Differences in expression levels of enzymes that play a role in metabolism of 

xenobiotics in various mammalian species have been identified as important factor that 

determine degree of organ toxicity. Moreover, the differences in major route of exposure in 

the wistar rats and solid waste scavengers may also cause the differences in result outcomes. 

For the wistar rats leachates were prepared in different concentration and administered orally, 

the major route of contact to solid waste scavengers was probable dermal or nasal contact. 

The possible usefulness of apron, boot and mask could not be determined since the hepatic 

and renal makers of group not using Personal Protective Equipment (PPE) could not be 

compared with those using any or all of them. But since the globulin level was significantly 

higher than control and PPE was not used by all the solid waste scavengers (i.e. 0% 

compliance), this further confirms that the increase in globulin fraction of total protein might 

be infection related. For many occupational types, the use of PPE is encouraged to prevent 

exposure to harmful substances [23]; and diverse materials capable of causing infection have 

also been identified in municipal waste [24- 28]. 

CONCLUSION 

This study raises the possibility that non-compliance with use of personal protective 

equipment may result in elevated globulin fraction. Further study is required to investigate if 

this is infection-related.  
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