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ABSTRACT

Brucellosis is a zoonotic disease transmitted between animals and humans by contaminated food, direct
contact with an affected animal, or inhalation of aerosols. The research was for the period October 2019 to
March 2020, 67vein blood samples of clinically suspected brucellosis (Malta fever) and 20 from healthy
persons as control were tested. Control samples showed negative for brucellosis infection when serological
testing was performed. while out of 67 suspected patients, 14 were significantly positive for Rose Bengal at
titer (160), 39 positive for ELISA (37 for 1gG and 2 for IgM). Out of 37 positive samples for I1gG by ELISA,
only seven samples were positive for Rose Bengal while two positive samples for IgM was negative for Rose

Bengal.
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1. INTRODUCTION

Brucellosis is a disease transmitted that can be communicated between animals, including
livestock. It is thought to be one of the most prevalent bacterial zoonosis on a global scale[6]. It is
produced by members of the genus Brucella, of which Brucella melitensis, Brucella abortus,
Brucella suis, Brucella canis, Brucella ceti, and both have been found in humans, as well as in the
animals they live with. [1-4]. Because of under-reporting and misdiagnosis, there is no accurate

estimates of human incidence [5].

Brucellosis causes major financial damage to livestock production in endemic regions because

to deaths, decreased milk production, and infertility, in addition to the public health cost [7]. Humans
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get the illness when they consume raw or undercooked milk and dairy products from sick animals,
as well as when they come into direct touch with afterbirth and aborted materials. As a consequence,
persons who interact with animals in endemic regions, such as farmers, slaughterhouse workers,
shepherds, and veterinarians, have a significant risk of infection [9]. Human infection presents with
a variety of symptoms, but the majority of individuals with the acute type have fever, malaise,
anorexia, headache, arthralgia, and backache. The most prevalent clinical sign in sub-acute episodes
iIs a persistent and recurring fever. Arthritis, endocarditis, spondylitis, sacroiliitis, osteomyelitis, and
meningoencephalitis are all possible side effects[9, 10].

Because most human instances of brucellosis are caused by infected livestock, regulation of the
illness in livestock is essential for human brucellosis prevention. Vaccination, testing, and killing of
positive animals, as well as isolation and animal movement regulations, have all been used to varied
degrees of effectiveness [11]. Brucellosis in cattle, which is mostly caused by B. abortus, has been
eliminated. in a number of nations, including Japan, Canada, a few European countries, Australia,
and New Zealand [12]. However, it seems that controlling B. melitensis in small ruminants is more
difficult than controlling B. abortus may be due to its increased infectiousness [13] This disease is
caused by a lot of things, like the way small ruminant populations move around more than big
ruminant populations. [7, 12]. The United Nations Food and Agriculture Organization (FAQO) has
advised different control techniques based on flock/herd-level seroprevalence; consequently,
accurate disease frequency estimations are critical for informing and monitoring the control
program. In locations with a low frequency (2%), testing and Killing of positive animals in
conjunction with sanitary measures is suggested. The FAO recommends immunization of small adult
animals that are not required to be vaccinated, and testing and killing of infected animals in areas
with a frequency of between 2% and 10%. In areas with prevalence more than 10%, mass vaccination
of all cattle is recommended as the ideal management technique until a sufficient drop in prevalence
occurs and the plan may be updated. [11]. Furthermore, the right technique is determined by the
economic context, the monitoring system in operation, the strategy adopted by relevant authorities,
and the infection baseline level.[14]. Finally, Prioritizing brucellosis management above other
illnesses should be prioritized based on human burden estimations. of diseases In disorder years of
life, this is shown (DALYSs) and financial impact, which includes monetary losses, associated with

human sickness and decreased animal output. [7, 15]. The disease's ” possible burden, especially in
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low-income areas, is not appropriate to the level of attention it receives from healthcare systems
globally, and as a consequence, brucellosis has been added to the World Health Organization's list
of Zoonotic Diseases That Have Been Neglected [6]. Brucellosis is a significant health of the general
public concern in portions of the Middle East, Mediterranean region, Asia, Africa, and Latin
America[12, 16, 17]. In this work, we concentrate on the Middle East, where brucellosis is believed
to be one of the most prevalent zoonoses [18]. Bahrain, Egypt, Iran, Iraq, Israel, Jordan, Kuwait,
Lebanon, Oman, Palestine, Qatar, Saudi Arabia, Syria, and the United Arab Emirates comprise the
area.[19]. The majority of these regions have a great deal in common when it comes to livestock
management techniques, ecological factors, and culture [18]. Brucellosis is gaining traction in the
Middle East; some nations, such as Egypt and Oman, are conducting vaccination programs for small
and big ruminants, while others, such as Iran, Irag, and Israel, are launching mass immunization
programs for ruminants of little size. The purpose of this study was to investigate the function of the
two most widely serological testing were performed to diagnose human brucellosis, the Rose Bengal

test and the indirect enzyme linked immunoassay assay (ELISA).

2. Materials and methods
2.1. Method
2.1.1. Study samples
A total of 87 patients suffering from brucellosis were studied peripheral vein blood specimens
were collected including 20 controls and the other 67 samples were obtained from patients with high

suspicion outpatients of
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Brucellosis at Kalar General Hospital Laboratory& Rzgari General Hospital Laboratory.
The period of sample collection was from October 2019 to March 2020. Patients were
divided into both sexes in different ages, and all tests carried on in the medical laboratory

technology Dept. Kalar Technical College

2.1.2. Specimens collection

Patients had 4 mL of blood taken from their peripheral veins. With a brucellosis
diagnosis, under aseptic technique, and put into plane tube for serum separation,
the serum stored at -20° C for serological diagnostic examination.

Rose Bengal examination

Antibodies against Brucella were detected in all sera use the Rose Bengal plate test
kit that is readily available (Institute-Pourquie/France), according to the manufacturer's
guidelines. To summarize, 30L of undiluted serum was poured onto and combined with an
equal number of white glossy ceramic tiles of Rose Bengal test antigen. After 4 minutes at
room temperature, the serum and antigen were well mixed, and any visible agglutination
was interpreted as a positive result. Otherwise, the outcome was considered negative. [19—
20].

ELISA test

Sera from patients suspected of clinical brucellosis (n=67) were tested for anti-
Brucella IgG and IgM Abs concentrations using ELISA kits from VirCell (VirCell, Spain),
Novagnost (Novatec, Germany) and Antigen Discovery (Antigen Discovery, USA). The
results of the ELISA tests were examined, in parallel studies, in comparison to those used
in agglutination tests in the presence and absence of b2-mercaptoethanol (CAPT). All the
ELISA assays were evaluated for linearity and imprecision according to CLSI: EP15:A2
& EP6-A and the reference ranges were verified. The cut-off value for a Brucella

agglutination test positive result was 1/160 [21].
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3. Results and Discussion
The main way to diagnose this disease is to look for specific antibodies with different

serological methods.[22].

3.1 Serological test
3.1.1 Rose Bengal test

We collected a total of 87 peripheral blood samples from Kalar& Rzgari General
Hospital Laboratory, 20 of these were healthy individuals using as control and the other 67
were patients clinically suspected to be brucellosis. Out of 67 samples, 14(20.9 %) were
diagnosed as brucellosis as showed Rose Bengal titer (1/160) which is considered positive
according to [23]. Out of 14 samples, 6(8%) were males and 8 (18%) were females, while

all the 20 healthy controls were negative for this test (no agglutination) (table, 4-1).

Table (4-1): Results of Serum titers by Rose Bengal test for 67suspected brucellosis

patients.
No. and percentage(%) of positive suspected
Serum titer samples
161:1 3(4.5)
163:1 2 (3.0)
16:1 9 (13.4)
No titer 53 (79.1)
Total 67 (111)

While the Rose Bengal test has a high sensitivity, it has a poor specificity. [22].
Although the Rose Bengal test has an overall sensitivity of 92.9 percent, false-positive
results can also be caused by other illnesses such as salmonellosis, tularemia, and cholera,

as well as cross-reactions with other gram-negative bacteria such as Yersinia enterocolitica
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0:9, Escherichia coli 0:157, Francisella tularensis, Salmonella urbana O:30, and Vibrio
cholerae. [24-25] therefore Out of the 14 cases, 7 showed positive result with 1gG, and for
diagnose brucellosis other serological tests are used for confirmation and to avoid false
positive result, therefore, suggested that for an accurate and foolproof diagnosis of
brucellosis, ELISA and the Rose Bengal test are used together. should be followed, [23]
has reported that false positive result does not pose any problem if other serological tests

are used for confirmation.

3.1.2. ELISA test

After Appling ELISA test, results have revealed that all healthy controls were
negative with 1gG and IgM, while in suspected patients' results have showed (2) positive
case of IgM and (37) cases positive for IgG Table (4-2). Antibodies to 1gG are detected in
the serum of patients. who are in the final stages of the disease, and they are also found in
the serum of recurring individuals.[24].
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Table (4-2): ELISA results for 67 clinically suspected brucellosis patients.

Antibody type | No. of positive samples No. of negative samples
1gG 37 30
IgM 2 65

ELISA is aserological test that measure antibodies against specific Brucella proteins,
which is found in order not to generate a cross-reaction issue with other Gram negative
bacteria [27]. Because it is based on primary interaction, ELISA is more sensitive and
offers for the identification of acute and chronic brucellosis, a profile of immunoglobulin
classes was created. [28].may be helpful indicators of current brucellosis [29].and may
simply be standardized using a smooth lipopolysaccharide antigen and a monoclonal
antibody. [30]. The enzyme-linked immunosorbent assay (ELISA) is used to distinguish
between specific IgM and IgG antibodies. and to provide a general estimate of the stage of
sickness. SAT (Serum Agglutination Test) and 2-Mercaptoethanol (2-Mercaptoethanol)
tests (2-ME). Are also performed and the results, although they are less effective. Finally,
ELISA is thought to be a more sensitive and quick method of detecting brucellosis, but it
is considerably more costly, particularly in endemic regions where the test would be

performed regularly. [31].
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4- CONCLUSIONS

Brucella spp. detected from patients in Kalar and Rzgari with brucellosis by using
Rose Bengal test. Some of the samples which were negative for Rose Bengal test were
positive by ELISA test and vice versa. ELISA test is very accurate procedure for
diagnosing human brucellosis. The accurate assessment of IgG and IgM antibody levels is
facilitated by the identification of 1gG and IgM antibody levels. identification of the illness

at any stage of the disease's evolution.

ACKNOWLEDGEMENTS

We thank the Kalar Technical College, Sulaimani Polytechnic University —
Kurdistan-Irag, Thanks a lot with our project. I'd like to express my gratitude to the
anonymous reviewers and editor for their insightful remarks and evaluations on a prior
draft of the work.

Conflicts of Interests: Authors declare no conflicts of interest
Ethical statement: Not applicable for this work

Conflict of interests.
There are non-conflicts of interest.

References

[1] Muma, JB, et al. Brucella seroprevalence of the Kafue lechwe (Kobus leche kafuensis) and black
lechwe (Kobus leche smithemani): exposure associated to contact with cattle. Preventive
Veterinary Medicine ,100: 256—260. 2011

[2] Sohn, AH, et al. Human neurobrucellosis with intracerebral granuloma caused by a marine
mammal Brucella spp. Emerging Infectious Diseases , 9: 485—488. 2003.

[3] Foster, G, et al. Brucella ceti sp. nov. and Brucella pinnipedialis sp. nov. for Brucella strains
with cetaceans and seals as their preferred hosts. International Journal of Systematic and
Evolutionary Microbiology 57: 2688-2693. 2007

[4] Nagalingam, M, et al. Molecular typing of Brucella species isolates from livestock and
human. Tropical Animal Health and Production .44: 5-9. 2012.

[5] Jennings, GJ, et al. Brucellosis as a cause of acute febrile illness in Egypt. Transactions of the
Royal Society of Tropical Medicine and Hygiene , 101: 707-713. 2012;

[6] World Health Organization. Seven neglected endemic zoonoses — some basic facts.
(http://www.who.int/zoonoses/neglectedzoonoticdiseases/en/), 2009.

[7]1 McDermott, J, Grace, D, Zinsstag, J. Economics of brucellosis impact and control in low-income
countries. Revue Scientifique et Technique (International Office of Epizootics) 32: 249—
261. 2013

Page | 177

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive
http://www.who.int/zoonoses/neglectedzoonoticdiseases/en/

ARTINPIE JOURNAL OF UNIVERSITY OF BABYLON

J:or Du‘r’e and AppheA Sciences (JUBPAS)

Vol.30; No.1.| 2022

Aan s nd oo dam i 1 Lol L amun {4 712

R Ao 2 aumn M al L el A 412

[8] Seleem, MN, Boyle, SM, Sriranganathan, N. Brucellosis: a re-emerging zoonosis. Veterinary
Microbiology ; 140: 392-398. 2010

[9] Doganay, M, Aygen, B. Human brucellosis: an overview. International Journal of Infectious
Diseases . 7: 173-182. 2003

[10] Dean, AS, et al. Clinical manifestations of human brucellosis: A systematic review and meta-
analysis. PLOS Neglected Tropical Diseases, 6:e€1929. 2012;

[11] Food and Agriculture Organization. Brucella melitensis in Eurasia and the Middle East. FAO
Animal Production and Health Proceedings , No. 10. 12. 2010.

[12]The Centre for Food Security and Public Health. Ovine and caprine brucellosis: Brucella
melitensis. CFSPH, lowa State University, lowa, USA, 2009 .

[13] Cloeckaert, A, et al. Major outer membrane proteins of Brucella spp.: past, present and
future. Veterinary Microbiology , 90: 229-247. 2002

[14] Benkirane, A. Epidemiologic surveillance and prevention of brucellosis in ruminants: the
example of the North African region and the Near East. Revue Scientifique et
Technique(International Office of Epizootics) ,20: 757-767. 2001.

[15] Murray, CJ. Quantifying the burden of disease: the technical basis for disability-adjusted life
years. Bulletin of the World Health Organization , 72: 429. 1994.

[16] Gwida M, Al Dahouk S, Melzer F, Rosler U, Neubauer H, Tomaso H. Brucellosis—regionally
emerging zoonotic disease?. Croatian medical journal. 15;51(4):289-95. Aug . 2010.

[17] Pappas, G, et al. The new global map of human brucellosis. Lancet Infectious Diseases ,6: 91—
99. 2006

[18] Refai, M. Incidence and control of brucellosis in the Near East region. Veterinary
Microbiology , 90: 81-110. 2002

[19] Diaz, R.; Casanova, A.; Ariza, J.; Moriyon, I. The Rose Bengal Test in Human Brucellosis: a
Nglected Test for the Diagnosis of a Neglected Disease. PLoS Negl Trop Dis.; 5(4):€950.2011.

[20] Alton, G.G.; Jones, L.M.; Angus, R.D.; Verger, J.M. Techniques for the Brucellosis Laboratory.
Paris, France: INRA. 1988.

[21] 1Aziz A. Chentoufi, 1Maria Paz Rafael, 1Sahar Al Aidy, 1Sophia Usman, 1Hassan Albarghy,
2AbdulRahman AlMazrou, 3Anwar A. Hoosen and 1Geyhad ElGhazali, ELISA IgG and -IgM
Assays are highly practical in clinical laboratories diagnosis for Human Brucellosis in Highly
Endemic Region . Pathology and Clinical Laboratory Medicine King Fahad Medical City,
Riyadh, Saudi Arabia

[22] Ruiz-Mesa ID, Sanchez-Gonzalez J, Reguera JM, Martin L, Lopez-Palmero S, Colmenero JD.
Rose Bengal test: diagnostic yield and use for the rapid diagnosis of human brucellosis in
emergency departments in endemic areas. Clinical microbiology and infection. 1;11(3):221-
5.Mar. 2005.

[23] Nimri, L. F. Diagnosis of recent and relapsed cases of human brucellosis by PCR assay. BMC
Infect Dis Vol. 3, pp: 5. 2003

[24] Young, E. J. An overview of human brucellosis. Clin Infect Dis, Vol. 21, pp: 283- 290. 1995

[25] (WHO) World Health Organization ,Brucellosis in humans and animals. 2006

[26] Smits, H. L., Abdoel, T. H., Solera, J., Clavijo, E. and Diaz, R. Imnmunochromatographic Brucella-
specific immunoglobulin M and G lateral flow assays for rapid serodiagnosis of human
brucellosis. Clin Diagn Lab Immunol; Vol. 10, pp: 1141- 6. 2003

[27] Ariza, J., Pellicer, T., Pallares, R., Foz , A. and Gudiol, F .Specific antibody profile in human
brucellosis. Clin Infect Dis. Vol. 14, pp: 131-40.1992

Page | 178

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

ADRTINIE JOURNAL OF UNIVERSITY OF BABYLON
EO? Du‘r’e c;mol ApphecJ Sciences <JUBPAS)

Vol.X; No.X.| 2021

[28] Baldi, P. C., Miguel, S. E., Fossati, C. A. and Wallach, J. C. Serological follow-up of human
brucellosis by measuring IgG antibodies to LPS and cytoplasmic proteins of Brucella species.
Clin Infect Dis, Vol. 22, pp: 446-55.1996

[29] Araj, G. F., Lulu, A. I, Mustafa, M. Y. and Khateeb, M. I. Evaluation of ELISA in the diagnosis
of acute and chronic brucellosis in human beings. J Hyg; Vol. 97, pp:457-69. 1986

[30] Lucero, N. E., Foglia, L., Ayala, S. M., Gall, D. and Nielsen, K. Competitive enzyme
immunoassay for diagnosis of human brucellosis. J Clin Microbiol. Vol. 37, pp: 3245 - 3248.
1999

[31] M. S. Bacterial pathogens as biological weapons and agents of bioterrorism. Am J Med Sci,
Vol. 323, pp: 299-315. 2002

-

duadAl)

e il Juatl f glall slelall By e iy bl gad) g Ji Laid) s aye 8 Bpballa) e

o3 due 67 Jid) 235 <2020 asle N 2019 ol e s il b Candl el ) o5 s sall eliel GLisiud o ¢ Clias o s

Ll 38l e & jelal | aSa AieS planal) (alii¥) e die 20 5 (Ualle an) Gy e 4y 4iiall S g5l £ha (e

bale JSG Lula Uiy ye 14 OIS clgiidie Uiy ye 67 (o (g0 Ly Asliadd) < )il ol ) aie Sl sl el dLaY)

19G — dulad de 37 0w o IgM). 12 519G L ELISA (37 — Gilad 39 5 ¢ (160) ke 2ic Rose Bengal —

Rose Bengal.—! 4yl IgM 1 olinlay olite «ailS Lain Rose Bengal ! 4ty Jhié cilie aos il « ELISA ddaid 50
:dalidal) dalsl)

sl Zae (ELISA ¢ 2l die ¢ IgM SIgG diukllal sl

Page | 179

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

