
W J Biomed Res 2023 Vol. 10 No. 2, p. 19-30                                         Moses et al.  

 

1 
 

Serological and Molecular Detection of Dual Brucella and Toxoplasma Gondii 

Infections and Plausible Risk Factors Among Abattoir Workers and Livestock 
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Moses AE,1,4 Abraham EG,2 *Ekanem US,3 Aniebiat UO,4 

 

ABSTRACT 
Toxoplasmosis and brucellosis are global public health zoonoses, but scarcely is dual infection reported 

in Nigeria. This study investigated the occurrence of dual brucella/Toxoplasma gondii infection and 

associated factors in abattoir workers and livestock sellers in Uyo, Nigeria. This was a descriptive 

cross-sectional study of abattoir workers and livestock sellers in Uyo. Sociodemographic information was 

collected using a pre-tested interviewer-administered questionnaire. Serological and molecular detection 

of Toxoplasma gondii, brucella species, and HIV were conducted using standard methods. Out of 339 

participants, 14 (4.1%) and 189 (55.8%) were seropositive for anti-brucella IgG and anti-T. gondii IgG 

antibodies, respectively. Of these, PCR positives were 9 (64.3%) and 166 (87.8%), respectively. Brucella 

abortus and Brucella melitensis accounted for two-thirds (66.7%) and one-third (33.3%) of brucella 

infections as detected by PCR. Nine (5.4%) of the 166 participants with toxoplasmosis were HIV 

seropositive. Of the 175 participants with the zoonoses (9-brucella and 166-T. gondii), 6 (3.4%) had dual 

brucella/T. gondii infection, mostly among butchers/meat sellers, while one (16.7%) had ocular 

complications. Consumption of raw/unpasteurized raw milk and/or drinking of raw egg were significant 

risk factors associated with dual brucella/T. gondii infection (OR=6.4, 95% CI: 0.74,55.42). Higher 

frequency of infection was noted in participants with >5 years of work duration. Dual brucella/T. gondii 

infection among butchers/meat sellers is of serious public health concern. Prolonged occupational 

exposure and consumption of unpasteurized dairy products were the plausible risk factors. Awareness 

creation about these zoonoses among butchers, meat sellers, livestock traders and other at-risk 

populations is paramount. 
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INTRODUCTION 

Brucellosis and toxoplasmosis are 

important global public health zoonoses and are 

among the neglected tropical zoonoses in 

Nigeria. While human toxoplasmosis is 

associated with mostly congenital 

malformations and ocular complications,1 

human brucellosis can affect any organ, from 

internal organ systems such as bones/joints,  

 

 

 

 

 

 

 

 

 

 

GIT, liver/biliary, respiratory, genitourinary, 

cardiovascular, neurological to external - 

ophthalmic and cutaneous systems.2 The 

clinical features of these diseases in humans are 

non-specific, mimicking other febrile diseases 

such as malaria and typhoid and often result in 

missed-diagnoses of the zoonoses.3 Brucellosis 

and toxoplasmosis are associated with 

opportunistic infections in 

immunocompromised patients causing severe 

diseases, particularly in patients with full-

blown AIDS and cancer.4,5 Human brucellosis 

is caused by bacteria of the genus, Brucella. It 

is usually transmitted from infected animals to 

humans via the consumption of non-pasteurized 

dairy products, uncooked raw meat or by 

contact through skin, blood, conjunctiva, 

gastrointestinal or respiratory tracts.6 

Consumption of unpasteurized dairy products 

and occupational exposure by veterinarians, 
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abattoir workers, and animal breeders are the 

most common risk factors for human 

brucellosis.7 The epidemiology of human 

brucellosis and, to a lesser extent, the severity 

of the disease, is influenced by the type of 

organism and its source.2 Hosts of brucellosis 

are usually cows, camels, sheep and goats. B. 

abortus species is normally associated with 

cattle, B. melitensis with sheep and goats, B. 

suis with swine. B. abortus and/or B. melitensis 

are predominant species associated with human 

brucellosis and are characterized by 

inflammation of the genitals and fetal 

membranes, abortions, sterility and lesions in 

the lymphatic system and joints.8,9  

Human toxoplasmosis is caused by 

Toxoplasma gondii, an obligate, intracellular, 

parasitic protozoan. There are several risk 

factors associated with human toxoplasmosis, 

such as cat contact, consumption of raw or 

undercooked contaminated meat with tissue 

cysts, ingestion of T. gondii oocysts from water, 

soil, or cat litter, and occupational exposure.10,11 

The main routes of transmission are food and 

waterborne, though other routes of transmission 

such as accidental inoculation, blood 

transfusion, and organ transplant have been 

reported.12 The asymptomatic nature of human 

toxoplasmosis, with its high morbidity and 

severe complication makes early laboratory 

detection and proper management of infected 

persons imperative. 

There exist several reports on the 

epidemiology of single human brucellosis and 

toxoplasmosis among different populations and 

sub-populations in many countries of the 

world.13-15 However, reports on dual 

brucella/Toxoplasma gondii infections among 

occupationally exposed populations, 

particularly abattoir workers and livestock 

sellers are scarce. Akwa Ibom State-Nigeria has 

over the years been grappling with the burden 

of double digits HIV seroprevalence. Advanced 

HIV infection can lead to immunocompromised 

conditions thereby predisposing susceptible 

occupationally exposed individuals like 

abattoir workers/livestock dealers, to severe 

consequences of single or dual brucella/ 

Toxoplasma gondii infection. This study aimed 
to investigate the occurrence of dual brucella/T. 
gondii infection and associated risk factors among 
butchers and livestock handlers in Uyo, Akwa Ibom 
State-Nigeria.  

 

MATERIALS AND METHODS  

This descriptive cross-sectional 

community-based study is a continuation of an 

earlier study on seroprevalence of anti-

Toxoplasma gondii IgG antibody and risk 

factors among abattoir workers in Uyo, 

Southern Nigeria- published elsewhere.16 The 

study participants comprised workers in three 

large abattoirs and livestock markets located in 

Uyo metropolis and environs. Uyo, Akwa Ibom 

State capital is located along Latitude 5o 01̍ 59̎ 

N and Longitude 7o 55̍ 35̎ E, and is one of the 

fastest growing cities in Nigeria; economically 

and population-wise. It is the commercial nerve 

centre of Akwa Ibom State and can be accessed 

by inhabitants of the neighbouring Cross River, 

Rivers and Abia States - for economic and 

social activities. Subsistence agriculture 

accounts for 55% of the total workforce of the 

inhabitants.  

A total of 339 consented adult abattoir 

workers and livestock sellers (cattle, goat, 

sheep), of all sexes, ethnic groups and 

educational status, present at the 

abattoir/markets at the time of visit were 

included in the study. They were meat sellers 

(wholesale and retailers of raw meat), butchers 

(slaughtered and dressed the animals), and 

livestock farmers/traders (raised livestock for 

sale). Participants were recruited sequentially 

as they visited the abattoirs and livestock 

markets. 

The sample size of 339 was calculated 

using STATCALC in Epi-info version 7.2.1.0 

with published T. gondii and brucellosis 

seroprevalence of 26.7%14 and 24.1%17 among 

abattoir workers in Sokoto and Abuja, 

respectively. 

 

Data collection 

All participants who consented to the 

study were interviewed using a well-structured 
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interviewer-administered, pretested and 

validated questionnaire. Socio-demographic 

information and potential risk factors 

associated with toxoplasmosis and brucellosis 

such as consumption of dairy products, contact 

with live animals, undercooked meat 

consumption, workplace exposure, source of 

drinking water and hand washing habit, among 

others were documented. 

 

Sample collection and processing  

Seven millilitres (7ml) of venous blood 

were collected using sterile vacutainers, shared 

into plain and EDTA tubes, and transported in 

a cold box to Immunology Laboratory, 

University of Uyo Teaching Hospital within 5 

hours. Blood sample in plain tubes was 

centrifuged at 3000 rpm for 10 minutes and 

serum was separated and stored at -20 oC until 

required.  Buffy coat from EDTA tubes was 

separated and stored at 2 – 8 oC and later 

transported in ice packs to the Molecular 

Diagnostic Laboratory, Niger Delta University, 

Bayelsa State for Polymerase Chain Reaction 

assay. 

 

Serological testing for anti-brucella IgG and 

anti-Toxoplasma gondii IgG antibodies 

Each sample was screened for anti-

Brucella IgG antibodies using Rose Bengal 

Plate Test (RBPT) (Chronolab Systems, 

Barcelona, Spain) and Enzyme-Linked 

Immunosorbent Assay (ELISA) (Calbiotech 

Inc., California, USA). Detection of anti-

Toxoplasma gondii IgG antibodies in serum 

were conducted using the Enzyme-Linked 

Immunosorbent Assay kit (Chemux 

BioScience, Inc, California, USA). Sample 

testing and interpretation of results were 

conducted according to the kit manufacturer's 

instructions.  

 

Detection of Brucella species and 

Toxoplasma gondii by Polymerase chain 

reaction 

i) DNA extraction and quantification: The 

procedure was carried out using the Quick-

gDNATM MiniPrep commercial kit (Zymo 

Research, California, USA) according to the 

manufacturer’s manual. DNA quantification 

and purity testing were done using Nanodrop-

1000-Spectrophotometer (SN 1844 ND-

1000UV/VIS spectrophotometer, USA).  

 

ii) Brucella species DNA amplification: The 

genes from three Brucella species were 

amplified using the following forward and 

reverse primers synthesized by Inqaba 

Biotechnological Ind. Ltd, Pretoria, South 

Africa:  

• Brucella abortus, Forward sequence: 5’ 

-

TGCCGATCACTTAAGGGCCTTCA

T-3’, Reverse sequence: 5’ -GAC 

GAACGGAATTTTTCCAATCCC-3’ 

498 bp;  

• Brucella melitensis, Forward sequence: 

5’ -

TGCCGATCACTTAAGGGCCTTCA

T-3’, Reverse sequence: 5’ -

AAATCGCGTCCTTGCTGGTCTGA-

3’ 731bp; and  

• Brucella suis, Forward sequence: 5'-

GCGCGGTTTTCTGAAGGTTCAGG 

-3', Reverse sequence: 5' 

TGCCGATCACTTAAGGGCCTTCA

T- 3'   345bp.  

The PCR components had a final volume of 

50 µl. The components were Taq Polymerase, 

dinucleotide triphosphate, magnesium chloride, 

buffer, primers, Template (extracted DNA) and 

nuclease-free water.  The amplification was 

performed using a GenAmp  

PCR system (Eppendorf, USA) as follows: 

initial denaturation (3 min at 94 °C) followed 

by 35 cycles each of denaturation (30 sec at 94 

°C), annealing (30 sec at 53 °C, 55 °C and 56 

°C for B. abortus, B. melitensis and B. suis, 

respectively and extension (40 sec at 72°C). A 

final extension cycle (72°C for 5min) was 

included. Appropriate positive and negative 

controls, and ladder markers (100 bp) were 

included in the assay. The PCR product was 

resolved on a 1.5% agarose gel containing 3% 

ethidium bromide (1 μg/mL) at 130V for 25 

minutes and visualized on a UV 
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transilluminator. The presence of obvious 

bands of 498bp for B. abortus, 731 for B. 

melitensis and 345bp for B. suis were 

documented. 

 

iii) T. gondii DNA amplification: The 

conventional PCR assay was performed on all 

Toxoplasma gondii seropositive samples to 

amplify a fragment of restriction endonuclease 

sequence. The repetitive 529 bp DNA fragment 

in T. gondii was targeted. This is a highly 

conserved sequence, specific and sensitive 

target for the diagnosis of toxoplasmosis.18 The 

specific primer pair for amplification of the 

sequence of T. gondii DNA included forward 

primer sequence: 5'- 

CGCTGCAGGGAGGAAGACGAAAGTTG-

3' and reverse primer sequence: 5'-

CGCTGCAGACACAGTGCATCTGGATT-

3. The primers were synthesized by Inqaba 

Biotechnological Ind. Ltd, Pretoria, South 

Africa. The PCR components were Taq 

Polymerase, dinucleotide triphosphate, 

Magnesium Chloride, Buffer, primers, 

Template (extracted DNA) and nuclease-free 

water reaction. The PCR reaction was at a final 

volume of 25 µl. PCR conditions were set as 

follows: Initial denaturation: 95 °C for 3 min, 

35 cycles of denaturation 95 °C for 30 s, 

annealing 55 °C for 30 s, extension 72 °C for 1 

min and final extension 72 °C for 7 min. 

Amplified PCR product was separated on 1.5 

% agarose gels, stained with 3 % ethidium 

bromide (1 μg/mL) and visualized under UV 

illumination. Positive and negative controls 

and ladder markers (100 bp) were included in 

the assay. The presence of obvious bands of 

529 bp was considered a significant result for 

T. gondii 

 

HIV antibody testing 

HIV testing was conducted using three 

rapid HIV Enzyme Immunosorbent Assay 

(EIA) kits – Determine HIV 1/2 (Abott, Japan), 

Unigold (Trinity Biotech, Ireland) and Stat-Pak 

HIV 1/2 (Chembio, USA) according to the 

national serial algorithm. Determine was used 

for first-line testing followed by Unigold. 

Statpak was used as tiebreaker. Test procedures 

and interpretation of results were conducted 

according to the kit manufacturer’s manual. 

 

Statistical analysis 

Data were analysed using the STATA 

statistical software version 12 (special edition) 

(Stata Corp, Texas, USA). Chi-Square was 

used to test for association between categorical 

variables. Significance was set at P value ≤ 

0.05.  

 

Ethical consideration  

Ethical clearance was obtained from the 

Health Research Ethics Committee of the 

Akwa Ibom State Ministry of Health. 

Permission was obtained from the leaders of 

the respective livestock sellers and abattoir 

workers’ Associations. Written informed 

consent was obtained from every participant 

before their data were collected and ethical 

considerations were duly observed. 

 

RESULTS 

Out of the 339 participants, 14 (4.1%) 

and 189 (55.8%) were seropositive for anti-

brucella IgG and anti-T. gondii IgG antibodies, 

respectively.  Of the 14 seropositive for anti-

brucella IgG, 9 (64.3%) tested PCR positive 

while 166 (87.8%) of the 189 seropositive for 

anti-T. gondii IgG antibodies were confirmed 

by PCR. Out of a total of 175 participants that 

were either brucella or T. gondii positive by 

PCR, 6 (3.4%) had dual brucella/T. gondii 

infection and butchers/meat sellers were the 

majority (5/175, 2.9%) (Table 1). Among those 

that tested PCR positive for T. gondii infection, 

9/166 (5.4%) were HIV seropositive. None of 

the individuals with either brucella infection or 

dual brucella/T. gondii infection tested HIV 

seropositive (Table 2). There was no 

statistically significant difference between 

ELISA and PCR results for Toxoplasma gondii 

positivity (P>0.05). 
Of the 9 Brucella species characterized 

by PCR, B. abortus accounted for 6 (66.7%) 

while B. melitensis were 3 (33.3%) (Table 3). 

Participants with dual B. abortus/T. gondii and 
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B. melitensis/T. gondii infections were 3 (50%) 

each. None of the participants was infected 

with Brucella suis species. Clinically, 1 

(16.7%) of the participants with dual B. 

abortus/T. gondii infection had ocular 

complications (Table 3).

 

Table 1: Distribution of participants’ occupation according to their serological and molecular test 

results 

 
Occupation Anti-IgG 

Brucella 

antibody 

positive (%) 

Brucella 

positive by 

PCR 

(%) 

Anti-IgG T. 

gondii antibody 

positive (%) 

T. gondii positive 

by PCR (%) 

Dual 

infecti

on by 

PCR 

(%) 

Butcher/meat 

seller 

11/174 (6.3) 8/11 (72.7) 112/174 (64.4) 105/112 (93.8) 5/113 

(4.4) 

Livestock 

seller 

3/168 (1.8) 1/3 (33.3) 77/168 (46.7) 61/77 (79.2) 1/62 

(1.6) 

 

Total (%) 

 

14/339 (4.1) 

 

9/14 (64.3) 

 

189/339 (55.8) 

 

166/189 (87.8) 

 

6/175 

(3.4) 

 

 

Table 2: HIV seropositivity among participants with single and dual brucella/T. gondii infections 

 

Participants’ Infection 

status 

No. ELISA  

Positive (%) 

No. PCR  

positive (%) 

No.(%) HIV 

infected 

Brucella only 14/339 (4.1) 9/14 (64.3) 0 

T. gondii only 189/339 (55.8) 166/189 (87.8) 9/166 (5.4) 

Dual infection  6/203 (3.0) 6/175 (3.4) 0 

 

Dual brucella/toxoplasma infection 

mostly occurred among butchers/raw meat sellers, 

OR: 4.9 (95% CI 0.56 - 41.98), but with no 

significant risk (P>0.05). However, the risk of 

dual brucella/toxoplasma infection was 

significantly higher among those with the  

habit of raw/unpasteurized milk and/or raw egg 

consumption than those without (5, 3.3% vs 

1,0.5%), respectively; OR: 6.4(0.74-55.42), P < 

0.05. Five participants (2.7%) whose work 

duration was 5 years and above were more 

frequently reported with dual infections, 

compared to less than 5 years’ work duration (1, 

0.7%), but with no significant association with 

dual infection; OR: 0.2 (95% CI 0.02 – 2.06) 

(P>0.05) (Table 4). 
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Table 3: Distribution of Brucella species and T. gondii genomic makers according to participant's 

occupation and ocular lesion 
Participant 

Identificatio

n No. 

Occupation 

Type 

DNA Genomic marker 

 

Dual 

Infection 

by PCR 

 

Ocular 

lesion B. 
abortus 
(band at 
498bp) 
 

B. 
melitensis 
(band at 
731bp) 

B. suis  
(band at 
345bp) 

T. 
gondii 
(band at 
529bp) 

114  Butcher/meat 

seller 

- + - + + - 

165  Livestock 

seller 

+ - - + + +* 

236  Butcher - + - + + - 

238 Butcher - + - + + - 

271 Butcher/meat 

seller 

+ - - + + - 

291 Butcher/meat 

seller 

+ - - + + - 

B11 Butcher/meat 

seller 

+ - - - - - 

B16 Butcher/meat 

seller 

+ - - - - - 

B54 Butcher/meat 

seller 

+ - - - - - 

Total  6 3 0 6 6 1* 

 

      *Ocular lesion present, 1 (16.7%) 

 

Table 4: Plausible risk factors among participants with dual brucella and Toxoplasma gondii       

infection 
Characteristics No.  Participant  No .(%)  

Dual Infection 

X2; P value Odds Ratio 

(95% CI) 

Occupation 

Butchers/Meat sellers 

Livestock sellers 

 

174 

165 

 

5 (2.9) 

1 (0.6) 

 

2.5; 0.11 

 

4.9 (0.56 – 42.0) 

Work duration 

< 5 years 

> 5years 

 

153 

186 

 

1 (0.7) 

5 (2.7) 

 

2.0; 0.16 

 

0.2 (0.02 – 2.06) 

Drink raw unpasteurized milk/raw egg 

Yes 

No 

151 

188 

5 (3.3) 

1 (0.5) 

3.7; 0.05 6.4 (0.74 – 55.42) 
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DISCUSSION 

Toxoplasmosis and brucellosis are 

anthropozoonoses of public health 

significance, particularly among 

occupationally exposed persons. The diagnosis 

of these zoonotic diseases is challenging, 

especially in resource-poor settings. In this 

study, the seroprevalence of anti-brucella IgG 

and anti-T. gondii IgG antibodies among 

livestock handlers and abattoir workers were 

4.1% and 55.8%, respectively, while 64.3% 

and 87.8% of the serologically positive samples 

were PCR positive. There was a relatively high 

concurrent sero-detection rate and PCR 

positivity for the two infections with no 

significant difference (p>0.05). This finding 

could be attributable to the constant exposure 

of these persons to these infections during their 

routine activities at the abattoir and farms. 

Consequent upon the continuous exposure, is a 

high IgG antibody yield as detected by 

serological method and correspondingly, 

confirmed by PCR. Albeit, these cases may not 

necessarily portray active infection but rather 

an indication of humoral immune response of 

host exposure to the pathogens.19 This 

buttresses the point raised by Robert-Gangneux 

and Dardé,20 and corroborated by 

Onosakponome et al.,21 about the likelihood of 

using standard serological methods to 

adequately detect latent T. gondii infection in 

exposed persons, where advanced methods are 

unavailable. The use of standard serological 

methods for the detection of anti-brucella and 

anti-Toxoplasma gondii antibodies has 

remained the only available and cheap option 

in developing countries despite their low 

sensitivity, possibly due to low antibody 

production rates, especially in the early stages 

of these diseases, unlike molecular methods 

that detect organismic DNA.22 

The seroprevalence of T. gondii 

infection among the study participants has 

earlier been documented.16 For brucella 

infection, B. abortus was the predominant 

species detected in this study, while similar 

studies in Maiduguri, Northeast Nigeria23 and 

Iran24 reported B. melitensis as the major 

species. Human infection with B. abortus has 

been associated with less serious sequelae 

compared to B. melitensis25 but in other studies, 

both species have been reported to cause life-

threatening health complications.26 In this 

study, only one-third of those who tested 

positive for brucellosis by PCR, had B. 

melitensis infection contrary to the report 

among livestock handlers in Maiduguri where 

infection by B. melitensis was the majority.  

In sub-Saharan Africa, especially in 

areas with high endemicity of infectious 

diseases, there is a likelihood of having co-

existing diseases which could pose diagnostic 

and management challenges.27 In this study, the 

prevalence of dual brucella/T. gondii infection 

was 3.4%, and butchers/meat sellers were the 

majority. Abattoir workers including butchers, 

meat sellers, handlers of livestock, dressers of 

carcasses and disposers of condemned organs 

have been reported with acquiring 

zoonoses.28,29 Documentary evidence of dual T. 

gondii/brucella infection among abattoir 

workers, livestock sellers, and other at-risk 

populations is scarce. A similar study in 

Trinidad did not report co-infection status but 

documented acute toxoplasmosis as most 

prevalent compared to B. abortus infection in 

the study population.13 A recent report of dual 

brucella/T. gondii infection was recorded 

among pregnant women (0.65%) in 

Mogadishu, Somalia.30 In the present study, 

50% of participants with dual infection had 

either a combination of B. abortus/T. gondii or 

B. melitensis/T. gondii. The clinical 

implications of dual brucellosis/toxoplasmosis 

indicate double jeopardy posing serious public 

health concerns.  

Another duality recorded in this study 

was 5.0% T. gondii/HIV coinfection among the 

participants. The implication of toxoplasmosis 

as an opportunistic infection in 

immunocompromised HIV-infected persons has 

long been documented.4 Higher prevalence of 
23.6% -30.0% have been reported among 

traders and artisans in Port Harcourt, South-

south Nigeria.21 Traders and artisans are 



W J Biomed Res 2023 Vol. 10 No. 2, p. 19-30                                         Moses et al.  

 

8 
 

blanket occupational groups who may engage 

in several other activities that expose them to 

zoonotic infections unlike butchers and 

livestock sellers who are relatively more 

restrictive occupational groups.  

Ophthalmologic probing of the 

participants in this study showed that 1 (16.7%) 

of them with dual brucella/T. gondii infection 

had unilateral ocular lesions on the right eye 

and in the posterior pole. Both zoonoses have 

been implicated in ocular complications, 

though ocular brucellosis is rare in endemic 

areas.31,32.  

None of the participants with dual 

brucella/T. gondii or brucella infection had a 

concurrent HIV infection, except for those with 

T. gondii infection alone. In an earlier study, 

the authors of this article reported a significant 

association between HIV infection and ocular 

toxoplasmosis in the same population.32 As 

documented by Welker et al.,33 

immunocompromised conditions like 

HIV/AIDS are likely to alter the clinical course 

of T. gondii infection, thereby posing the risk 

of re-activating latent toxoplasma infection, 

leading to ocular and neurological 

complications.34,35 This finding is instructive 

because Akwa Ibom State is currently 

burdened with the highest HIV prevalence of 

5.5% in Nigeria, far above the national median 

of 1.4%.36 

Consumption of raw/unpasteurized 

milk and/or raw egg constituted the most 

significant plausible risk factor for dual 

brucella/T. gondii infection as revealed in this 

study. In earlier reported studies in 

southwestern Uganda,37 southern Thailand,38 

and Iran,24 ingestion of raw unpasteurized dairy 

foods was one of the commonest modes of 

transmission of human brucellosis. However, a 

systematic review and meta-analysis of T. 

gondii infection and food consumption 

conducted by Belluco et al.39 reported 

consumption of raw eggs and unpasteurized 

milk to be non-significant risk factors. Hence, 

milk-borne toxoplasmosis may not be as 

common as brucellosis, but the importance of 

consuming pasteurized dairy products to 

prevent infection with these zoonoses cannot 

be overemphasized. 

In this study, the participants who had 

been in the business for 5 years and above, 

were more frequently reported with dual 

brucella/T. gondii infections than those with 

less than a 5-year work duration. It had earlier 

been documented that brucella and 

Toxoplasma gondii can survive for long 

periods in the environment, meat tissue and 

dairy products.40 Hence, prolonged 

occupational exposure to these pathogens, 

particularly to abattoir workers, constitutes a 

great risk not only to the workers but also to 

their family members.28   

There were some challenges 

encountered during this study, such as 

difficulty in reaching the highly mobile 

livestock sellers who tested seropositive for the 

zoonoses, to collect follow-up blood samples 

for PCR testing. Majority of them were from 

the northern part of Nigeria doing business in 

the south where this study was conducted. 

Consequently, a few of them were lost to 

follow-up.  

 

CONCLUSION 

The occurrence of dual brucella/T. gondii 

infection among abattoir workers and livestock 

handlers in Uyo, particularly butchers/meat 

sellers, is of immense public health concern 

and thus requires public health interventions. 

Prolonged occupational exposure and 

consumption of unpasteurized dairy products 

were the plausible risk factors for zoonotic 

infections. To the best of our knowledge, this is 

the first documented evidence of dual 

brucella/Toxoplasma gondii zoonoses among 

animal handlers in South-south Nigeria and 

should instigate a larger population study to 

ascertain the extent of the problem in the 

general population considering the medical 

importance of the zoonoses involved. There is 

a need for intense awareness campaigns and 

prevention programmes for butchers, meat 

sellers, livestock traders and other at-risk 
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populations, to eliminate the hazard and 

complications of these zoonoses.  

 

ACKNOWLEDGEMENTS 

Dr. Olugbemi O, Motilewa, 

Department of Community Medicine, College 

of Health Sciences, University of Uyo is 

acknowledged for conducting data analysis of 

the research work. TETFUND, Nigeria funded 

a part of this study through TETFund grant 

number:  TETFUND/DESS/NRF/STI/32/ 

VOL. 1. 

 

Conflict of interest:  

All the authors declare that there was 

no conflict of interest.

 

REFERENCES 

1. Saadatnia G, Golkar M. A review on 

human toxoplasmosis. Scandinavian 

Journal of Infectious Diseases 2012; 

44:805-14. 

https://doi.org/10.3109/00365548.2012

.693197. 

2. Corbel MJ, Elberg SS and Cosivi O. 

Brucellosis in humans and animals. 

World Health Organization in 

collaboration with the Food and 

Agriculture Organization of the United 

Nations and World Organisation for 

Animal Health 2006:1-102. 

3. Kaltungo BY, Saidu SN, Sackey AK, 

Kazeem HM. A review on diagnostic 

techniques for brucellosis. Afr J 

Biotechnol 2014; 13:1-10. 

https://doi.org/10.5897/AJB2013.1344 

4. Nissapatorn V, Lee C, Quek KF, Leong 

CL, Mahmud R, Abdullah KA. 

Toxoplasmosis in HIV/AIDS patients: a 

current situation. Japanese Journal of 

Infectious Diseases 2004; 57:160-5. 

5. Al-Anazi KA, Al-Jasser AM. 

Brucellosis, a global re-emerging 

zoonosis: history, epidemiology, 

microbiology, immunology and 

genetics. In: Bacterial and Mycotic 

Infections in Immunocompromised 

Hosts: Clinical and Microbiological 

Aspects. Ed: Mascellino MT. 2013. 

Available at: 

http://esciencecentral.org/ebooks/. 

Accessed on April 06, 2018. 

6. Young EJ. Brucella species. In: Mandle 

GI, Bennett JE, editors. Principles and 

Practice of Infectious Diseases. New 

York; Churchill Livingstone Inc; 2010 

pp. 2921-5. 

7. Mufinda FC, Boinas F, Nunes C. 

Prevalence and factors associated with 

human brucellosis in livestock 

professionals. Rev Saude Publica 

2017;51–https://doi: 10.1590/s1518-

8787.2017051006051. 

8. Awah-Ndukum J, Mouiche MMM, 

Kouonmo-Ngnoyum L, Bayang HN, 

Manchang TK, Poueme RSN, et al. 

Seroprevalence and risk factors of 

brucellosis among slaughtered 

indigenous cattle, abattoir personnel 

and pregnant women in Ngaoundéré, 

Cameroon. BMC Infect Dis 2018; 

18:611. https://doi.org/10.1186/s12879-

018-3522-x. 

9. Kledmanee K, Liabsuetrakul T, 

Sretrirutchai S. Seropositivities against 

brucellosis, coxiellosis, and 

toxoplasmosis and associated factors in 

pregnant women with adverse 

pregnancy outcomes: a cross-sectional 

study. PLoS ONE 2019;14:e0216652. 

https://doi: 

10.1371/journal.pone.0216652.  

10. Lilly EL, Wortham CD. High 

prevalence of Toxoplasma gondii 

oocyst shedding in stray and pet cats 

(Felis catus) in Virginia, United States. 

Parasit Vectors 2013; 6:266–9. 

https://doi:10.1186/1756-3305-6-266 4. 

11. Opsteegh M, Kortbeek TM, Havelaar 

AH, van der Giessen JW. Intervention 

https://doi.org/10.5897/AJB2013.1344


W J Biomed Res 2023 Vol. 10 No. 2, p. 19-30                                         Moses et al.  

 

10 
 

strategies to reduce human Toxoplasma 

gondii disease burden. Clin Infect Dis 

2015; 60:101–7. 

https://doi:10.1093/cid/ciu721. 

12. Centres for Disease Control and 

Prevention (CDC) - Parasites 

(Toxoplasma Infection) 2017. 

Available at: 

http://www.cdc.gov/parasites/toxoplas

mosis/epi.html. Accessed on April 06, 

2022. 

13. Adesiyun A, Cambell M, Rahaman S, 

Bissessar S, Stewart-Johnson A, 

Dookeran S, Hilaire MG. Frequency of 

Detection of Immunoglobulins of 

Toxoplasma gondii, Leptospira spp., 

and Brucella abortus in Livestock/Farm 

and Abattoir Workers in Trinidad. 

Journal of Agromedicine 2011; 16:200–

9. 

https://doi.org/10.1080/1059924X.201

1.581541. 

14. Alayande MO, Edungbola LD, Fabiyi 

JP, Faleke OO, Awosan KJ, Fadeyi A 

and Suleiman N. Sero-Prevalence of 

Toxoplasma gondii infection Among 

Abattoir Workers In Sokoto, Nigeria. 

Sahel Medical Journal 2012;15: 80-4. 

15. Karshima SN and Karshima MN. 

Human Toxoplasma gondii infection in 

Nigeria: a systematic review and meta-

analysis of data published between 1960 

and 2019.  BMC Public Health 2020; 

20:877. https://doi.org/10.1186/s12889-

020-09015-7. 

16. Ekanem US, Moses AE, Abraham EG, 

Motilewa OO, Umo AN, Uwah AI, Itina 

EI. Seroprevalence of Anti-Toxoplasma 

gondii IgG antibody and risk factors 

among abattoir workers in Uyo, 

southern Nigeria. Nigerian Journal of 

Clinical Practice 2018; 21:1662-9. 

https://doi.org/10.4103/njcp.njcp_44_1

8. 

17. Aworh MK, Okolocha E, Kwaga J, 

Fasina F, Lazarus D, Suleman I, 

Poggensee G, Nguku P, Nsubuga P. 

Human brucellosis: seroprevalence and 

associated exposure factors among 

abattoir workers in Abuja, Nigeria – 

2011. Pan African Medical Journal 

2013; 16:103. 

https://doi.org/10.11604/pamj.2013.16.

103.2143. 

18. Thakur R, Sharma R, Aulakh RS, Gill 

JPS, Singh BB. Prevalence, molecular 

detection and risk factors investigation 

for the occurrence of Toxoplasma 

gondii in slaughter pigs in North India. 

BMC Veterinary Research 2019; 

15:431. https://doi.org/10.1186/s12917-

019-2178-0. 

19. Robert-Gangneux F, Dardé ML. 

Epidemiology of and diagnostic 

strategies for toxoplasmosis. Clin 

Microbiol Rev 2012;25(2):264–96. 

https://doi.org/10.1128/CMR.05013-

11. 

20. Colombo FA, Vidal JE, Penalva de 

Oliveira AC, Hernandez AV, Bonasser-

Filho F, Nogueira RS, Focaccia 

R, Pereira-Chioccola VL. Diagnosis of 

cerebral toxoplasmosis in AIDS 

patients in Brazil: importance of 

molecular and immunological methods 

using peripheral blood samples. Journal 

of Clinical Microbiology 2005; 

43:5044–47. 

https://doi.org/10.1128/JCM.43.10.504

4-5047.2005. 

21. Onosakponome EO, Abah AE, Wogu 

M. Toxoplasmosis Among HIV 

Patients and Healthy Volunteers in Port 

Harcourt, Rivers State, Nigeria. Int J 

Infect 2020;7(2): e102929. 

https://doi.org/10.5812/iji.102929. 

22. Araj GF. Update on laboratory 

diagnosis of human brucellosis. Int J 

Antimicrob Agents 2010;36(Suppl 1): 

S12-S17. 

23. Adamu NB, Adeniyi SO, Adamu SG, 

Bale JOO, Okoh AEJ, Umaru GA, 

Umar YA. Seroprevalence of 

brucellosis among livestock workers at 

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank


W J Biomed Res 2023 Vol. 10 No. 2, p. 19-30                                         Moses et al.  

 

11 
 

Maiduguri cattle market, Borno State, 

North Eastern, Nigeria. Journal of 

Public Health Epidemiology 2015; 

7:253–7. 

https://doi.org/10.5897/JPHE2015.073

8. 

24. Etemadi A, Moniri R, Saffari M, Akbari 

H, Alamian S, Behrozikhah AM. 

Epidemiological, molecular 

characterization and risk factors of 

human brucellosis in Iran. Asian Pac J 

Trop Med 2020; 13:169-75. 

25. Colmenero JD. Chronic hepatosplenic 

abscesses in Brucellosis. Clinico-

therapeutic features and molecular 

diagnostic approach. Diagnostic 

Microbiology and Infectious Disease 

2002; 42:159-67. 

https://doi.org/10.1016/s0732-

8893(01)00344-3. 

26. Lucero NE, Ayala SM, Escobar GI, 

Jacob NR. Brucella isolated in humans 

and animals in Latin America from 

1968 to 2006. Epidemiol Infect 2008; 

136:496–503. https://doi.org/10.1017/ 

S0950268807008795. 

27. Dieckhaus KD, Kyebambe PS. Human 

Brucellosis in Rural Uganda: Clinical 

Manifestations, Diagnosis, and 

Comorbidities at Kabale Regional 

Referral Hospital, Kabale, Uganda. 

Open Forum Infectious Diseases 2017; 

4: 237. 

https://doi.org/10.1093/ofid/ofx237 

28. Pal M, Tesfaye S, Dave P. Zoonoses 

Occupationally Acquired by Abattoir 

Workers. J Environ Occup Sci 

2013;2(3):155-62. 

https://doi.org/10.5455/jeos.201310131

21517. 

29. Centres for Disease Control and 

Prevention (CDC) (2017). Brucellosis 

Reference Guide: Exposure, Testing 

and Prevention. Available at: 

https://www.cdc.gov/brucellosis/. Last 

accessed on May 04, 2022. 

30. Yusuf AA, Hassan-Kadle AA, Ibrahim 

AM, Hassan-Kadle MA, Yasin AM, 

Khojaly M, Garcia JL, Vieira RFC. 

Prevalence of Anti-Toxoplasma gondii 

and anti-Brucella Spp. antibodies in 

pregnant women from Mogadishu, 

Somalia. Frontier in Reproductive 

Health 2021; 3:672885. 

https://doi.org/10.3389/frph.2021.6728

85. 

31. Bazzazi N, Yavarikia A, Keramat F. 

Ocular involvement of brucellosis. 

Middle East Afr J Ophthalmol 2013; 

20:95-7. https://doi.org/10.4103/0974-

9233.106407. 

32. Abraham EG, Moses AE, Ekanem US, 

Motilewa OO, Umoh AN, Uwah AI, 

Itina EI. Ocular Toxoplasmosis among 

Livestock Farmers and Raw Meat 

Handlers in Uyo, Nigeria. Ethiop J 

Health Sci 2021; 31:257. 

https://doi.org/ 10.4314/ejhs. v31i2.8. 

33. Welker Y, Molina JM, Poirot C, Ferchal 

F, Decazes JM, Lagrange P, et al. 

Interaction between human 

immunodeficiency virus and 

Toxoplasma gondii replication in dually 

infected monocytoid cells. Infect 

Immun 1993; 61:1596–8. 

34. Montoya J and Liesenfeld O. 

Toxoplasmosis. Lancet 2004;363: 

1965-76. 

https://doi.org/10.1016/S0140-

6736(04)16412-X 

35. Machala L, Kodym P, Maly M, 

Geleneky M, Beran O, Jilich D. 

Toxoplasmosis in 

immunocompromised patients. 

Epidemiol Mikrobiol Imunol 2015; 

64:59–65.  

36. Federal Ministry of Health, Nigeria. 

Nigeria HIV/AIDS Indicator and 

Impact Survey (NAIIS) (2018). 

Technical Report. Abuja, Nigeria. 

October 2019. Available online at: 

www.ciheb.org/PHIA. 



W J Biomed Res 2023 Vol. 10 No. 2, p. 19-30                                         Moses et al.  

 

12 
 

37. Asiimwe BB, Kansiime C, Rwego IB. 

Risk factors for human brucellosis 

in agro-pastoralist communities 

of South-Western Uganda: a case–

control study. BioMed Central 

Research Notes 2015; 8:405. 

https/doi.org/10.1186/s13104-015-

1361-z. 

38 Kledmanee K, Liabsuetrakul T, 

Sretrirutchai S. Seropositivities against 

brucellosis, coxiellosis, and 

toxoplasmosis and associated factors in 

pregnant women with adverse 

pregnancy outcomes: A cross-sectional 

study. PLoS ONE 2019;14: e0216652. 

https://doi.org/10.1371/journal.pone.02

16652. 

39. Belluco, S, Simonato G, Mancin 

M, Pietrobelli M, Ricci A. Toxoplasma 

gondii infection and food consumption: 

A systematic review and meta-analysis 

of case-controlled studies Crit Rev Food 

Sci Nutr 2018;58:3085-96. 

https://doi.org/10.1080/10408398.2017

.1352563. 

40. Doganay M, Aygen B. Human 

brucellosis: an overview International 

Journal of Infectious Disease 

2003;7:173-82. 

 

about:blank

