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Objective: To determine epidemiological patterns of Leptospira spp. among slaughterhouse
workers in Zanjan— Iran during 2011. Methods: 98 human blood samples collected from
slaughterhouse workers in Zanjan province, in 2011. The serum samples were analyzed with
the microagglutination test (MAT) in order to detect antibodies against Leptospira interrogans.
Results: The results of this study showed that from 98 Samples, 34 Samples (34.79,) were positive
to different leptospiral sreovars. The lowest dilution that each serum was considered positive
was 1:200. The most prevalent Leptospira serovars was Hardjo 47.89), Grippotyphosa(15.2¢), and
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diagnosis of the disease could prevent its occurrences in these groups of workers.

1. Introduction

Leptospirosis is a worldwide infectious zoonosis, caused
by pathogenic spirochetes of the genus Leptospira spp.11-31.
Human infection results from exposure to infected urine
of carrier mammals, either directly or via contamination of
soil or water. Leptospirosis is associated with occupational
and recreational activities[24]. Leptospirosis typically
has two clinical forms: anicteric and icterohaemorrhagic.
Fever, chills, headache, severe myalgia, conjunctival
suffusion, anorexia, nausea, vomiting, and malaise usually
characterizes acute leptospirosis(25]. These diseases affect
many groups of workers which keep direct or indirect
contact with animals, mainly without adequately using
protection measure [6.7]. In slaughterhouse workers
transmission occurs through contact with urine, blood
and organs from infected animals 13.71. The microscopic
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agglutination test (MAT), the standard reference test for
the detection of leptospiral-specific antibodies. This test
measures the ability of the patient’s serum to agglutinate
live leptospiras. In Iran, leptospirosis was first reported in
1968[8]. The aim of this study was to test the epidemiological
patterns of Leptospira spp. among cattle industrial
slaughterhouse workers in Zanjan— Tran

2. Materials and methods

The Zanjan province is situated in the northwestern region
of Tran and it has moderate climate conditions. In this
research, the industrial slaughterhouse that is located in
Zanjan province underwent studying.

In this study, a total of 98 samples of serum were collected
from industrial slaughterhouses workers of Zanjan—Iran. The
inclusion criteria were all the workers of the aforementioned
slaughterhouses who were in close contact with live animals
and their secretions, and with carcasses. These workers
performed different functions in the slaughterhouses. In
addition, each of the slaughterhouse workers involved in
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the study signed an individual informed consent.

The serum samples were obtained by venous puncture and
were transferred to the National Reference Laboratory for
Leptospira, Department of Microbiology, Razi Vaccine &
Serum Research Institute, 'Karaj, Iran. Serum was separated
by centrifugation in 3000 g for 10 mins and stored at —20
A C until their analysis under laboratory conditions. The
Serum samples were tested for antibody to Leptospira
interrogans serovars: Autumnalis, Canicola, Grippotyphosa,
Hardjo, Icterohaemorrhagiae, Pomona and Sejroe, using the
microscopic agglutination test (MAT). The antigens were 7
to 14—day—old live cultures grown in EMJH liquid medium.
Serum samples were diluted to 1:100, 1:200, 1:400 and 1:800.
For each test series, positive and negative controls were
used. 102 L of antigen were mixed with the same volume of
serum dilutions and incubated for 90 min at 30°C. For positive
serums, the lowest titer of the test was considered significant
was 1:100. The end point titration was the highest titration in
which 509 agglutination occurred, so that the lowest titration
that was considered as positive was 1:200. The results of
the MAT were analyzed, using statistical package for social
sciences, version 16. Chi—square and Fisher’s exact tests
were used.

3. Results

The result showed the overall seroprevalence of
leptospirosis among slaughterhouse workers obtained in
this study was 98 (34.7%). The most prevalent Leptospira
serovars to which antibodies were detected include Hardjo
(47.8%), Grippotyphosa (15.2%), Canicola (13.0%). Seven
samples (20.6%) showed serological reaction with more
than one serovar. One sample (3.0%) showed serological
reaction with four serovars: Canicola, Autumnalis, Hardjo
and Icterohaemorrhagaie, and four samples (11.8%) showed
reaction with three serovars: Canicola, Grippotyphosa and
Hardjo. two samples (5.9%) showed serological reaction with
two serovars: Grippotyphosa and Icterohaemorrhagaie (Table
0.

Table 1.
Number and frequency of serum samples with positive titer against
each serovar, at different dilution.

Dilutions(n,%)

serovar 1:200 1:400 1:800 Total
Harjoe 7(30.4%) 9(56.2%) 6(85.7%)  22(47.8%)
Grippot yphosa 2(8.7%) 5(31.25) 0 7(15.2%)
Canicola 6(26.1%) 0 0 6(13.0%)
Sejroe 2(8.7%) 0 0 2(4.3%)
Autumnalis 2(8.7%) 0 1(14.3%) 3(6.5%)
Pomona 0 0 0 0
Icterohae morrhagi  4(17.4%) 2(12.5%) 0 6(13.0%)
Total 23(50.0%)  16(34.8%)  7(15.2%)  46(100.0%)

Concerning the demographic characteristics of the
slaughterhouse workers, the age groups of 20-30 years and
50—60 years had a P value of 0.549. Also, the groups with 0-10
and 20-35 years as slaughterhouse workers have a risk for
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the presence of antibodies against Leptospira spp. (P=0.377)
(Table 2). All individuals who were in direct contact with the
cattle were greatly stricken with the disease.

Table 2.
Risk factors associated with the seroprevalence of leptospirosis among
slaughterhouse workers from the province of zanjan— Iran.

Variable Seropositive %  Seronegative % P-value
Age group

20-30 years old 34.7 65.3 0.007
35—60 years old 26.4 73.5 0.549
Years as slaughterhouse workers

0-10 years old 73.5 26.4 0.377
20-35 years old 29.4 70.5 0.377

4. Discussion

Leptospirosis, is an occupational zoonosis, which affects
people in close contact with infected animals or their
secretions. The World Health Organization has classified
it as a reemerging diseasel29]. The results of the present
study showed that out of the 98 serological samples
that were obtained 34 samples (34,7%) was positive. The
majority of positive serum samples reacted to leptospira
serovar Hardjo (47.8%); the other commonly reacting
serovars being leptospira serovars Autumnalis(6.5%) and
Icterohaemorrhagiae (13%), Canicola (13%) and Grippotyphosa
(15.2%) and Sejroe (4.3%). Leptospirosis often occurs in
the clinical form and therefore the argument generally
arises around the serological assaying and the existence
of antibodies against the serovers of Leptospira. In this
study, the individuals with seropositive exhibited positive
reaction with the titer of 1:200 and in the individuals with
the titer of 1:200 and higher the symptoms of the disease
can be clearly diagnosed. Ebrahimi et al. reported the
serological prevalence of Leptospira serovers at %48.5 in
the central regions of Iranl10l. Similar results have been
reported for other countries; i.e., prevalence of 15% in
Nicaragua [11], 13.1% in Colombia [12], prevalence of 2.6%
in Brazil [13] and 3.3% for Chile [14] . In Bombay of India,
from every 169 individual’s suspect of being stricken with
Leptospira, 74 people (43.7%) were diagnosed positive
from the serological aspect [15]. In the research that was
performed at the slaughter workers of Mexico, out of the 292
serological samples that were obtained 8.229 was positive.
[16] In this study, the most prevalent Leptospira serovars was
Hardjo and the lowest belonged to serovar Sejroe. In Tran,
the highest prevalence rate has been related to the serovar
Hardjo (54.12%) and following down the ladder they have
been for Pomona, Canicola and Icterohaemorrhagiae. [10] In
Ttaly, the most frequent serovar was Icterohaemorrhagiae
[17]. The serovars identified in Mexico have been Tarassovi,
Icterohaemorrhagiae, Pyrogenes, Grippotyphosa and
Panama; the abovementioned authors also reported the
presence of Hardjo, Bratislava, Pomona and Canicola [1.18].
The serovar Hardjo has been diagnosed in slaughterhouse
workers from Chile [191. In a study at the slaughterhouses
workers of Mexico the serovars to which antibodies were
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detected include Hardjo (56.52%), Bratislava (56.52%), Pomona
(13.049%), Muenchen (13.049%), Canicola Hond Utrech 1V
(8.7%) and Wolffi 4.35%) [16]. The serological prevalence of
Leptospirosis in the slaughterhouses workers of this study
were higher as compared with the one belonging to the other
slaughterhouses of the country [16.2021]. The individuals’
age also is considered as an occupational risk factor for
Leptospirosis and therefore the age group afflicted with
the disease in this study was similar to those which were
reported by the other researchers [1620.22]. Tn the present
study 33.3% of the positive samples belonged to those
individuals who had the employment duration of longer than
10 years which meant they had been in direct contacts with
the cattle. This result is consistent with previous studies
[16.20-22]. In the opinion of the researchers, inappropriate
slaughtering and transporting of infected carcasses cause the
high epidemic of Leptospirosis among the slaughter houses’
workers.

The infection rate for the individuals employed in the
Slaughter house of Zanjan is increasing which, in turn, will
increases the probability of food contamination by these
individuals. Tt seems that use of gloves and masks during
contacts with carcasses for their methodical placement and
transportation could lower a significant level of risk for
food products” contamination in the slaughter house to a
minimum possible.

Conlflict of interest statement

We declare that we have no conflict of interest.

Acknowledgments

The authors wish to thank Zanjan—Iran of veterinary
network and Razi Vaccine and Serum Research Institute,
Karaj—Iran for assistance in this study.

References

[11 Vado—Solis I, Cardenas—Marrufo MF, Jiménez—Delgadillo B,
Alzina—LOpez A, Laviada—Molina H, Suarez—Solis V, Zavala—
Velazquez JE. Clinical-epidemiological study of leptospirosis in
humans and reservoirs in Yucatan, Mexico. Rev Inst Med Trop
Sao Paulo 2002; 44: 335—-340.

[2] McBride AJ, Athanazio DA, Reis MG, Ko Al. Leptospirosis. Curr
Opin Infect Dis 2005; 18: 376—386.

[3] Ko AI, Goarant C, Picardeau M. Leptospira: the dawn of the
molecular genetics era for an emerging zoonotic pathogen. Nat
Rev Microbiol 2009; 7: 736—747.

[4] Narita M, Fujitani S, Haake DA, Paterson DL. Leptospirosis after
recreational exposure to water in the Yaeyama islands, Japan. Am
J Trop Med Hyg 2005; 73:652—356.

[5] Mansour—Ghanaei F, Sarshad All, Fallah MS, Pourhabibi A,
Pourhabibi K, Yousefi-Mashhoor .Leptospirosis in Guilan, a
northern province of Iran: assessment of the clinical presentation

Nahid Soltani Majd et al./Asian Paicfic Journal of Tropical Disease (2012)S550-S552

of 74 cases. Med Sci Monit 2005; 11:219-23.

[6] Levett PN. Leptospirosis. Clin Microbio Rev 2001; 14: 296—326.

[7] Lomar AV, Diament D, Torres JR. Leptospirosis in Latin America.
Infect Dis Clin North Am 2000; 14:23-39.

[8] Shafighi T; Abdollahpour G, Zahraei Salehi T, Tadjbakhsh
H. Serological and bacteriological study of leptospirosis in
slaughtered cattle in north of Iran (Rasht). Afric J Microbiol Res
2010; 4: 2118—-2121.

[9] Hartskeerl RA, Collares—Pereira M, Ellis WA. Emergence, control
and re—emerging leptospirosis: dynamics of infection in the
changing world. Clin Microbiol Infect 2011; 17:494—501.

[10] Ebrahimi A, Abdollahpour G, Alijani L. Serological survey of
human leptospirosis in tribal areas of west central Iran. fran J
Med Sci 2003; 28: 93—95.

[11] Ashford DA. Analysis of the 1998 outbreak of leptospirosis in
Missouri in humans exposed to infected swine. J Am Vet Med
Assoc 2000; 216: 676—682.

[12] N&jera S, Alvis N, Babilonia D, Alvarez L, Mattar S. Leptospirosis
ocupacional en una region del Caribe colombiano. Salud Publica
Mex 2005; 47: 240—244.

[13] Garcia JL, Navarro IT . Serologic survey for leptospirosis and
brucellosis in patients from the rural area of Guaraci County,
Parana State, Brazil. Rev Soc Bras Med Trop 2001; 34: 301-302.

[14] Perret PC, Abarca VK, Dabanch PJ, Solari GV, Garcia CP, Carrasco
LS, et al. Risk factors and frequency of positive antibodies for
leptospirosis in a sub urban population near Santiago. Rev Med
Chil 2005; 133: 426—431.

[15] Bharadwaj R, Bal AM, Joshi SA, Kagal A, Pol SS, Garad G and et
al. An urban outbreak of leptospirosis in Bumbai, India. Jpn J
Infect Dis 2002; 55: 194—196.

[16] Rodriguez—Parra ME, Bocanegra—Alonso A, Casar—Solares A,
Acosta—Gonzalez RI, Cruz—Hernandez NI, Flores—Gutiérrez
GH. Epidemiological patterns of Leptospira interrogans among
slaughterhouse workers from the Eastern United States—Mexico
border region. Afric J Microbiol Res 2012; 6: 1584—1590.

[17] Ciceroni L, Stepan E, Pinto A, Pizzocaro P, Dettori G, Franzin L, et
al. Epidemiological trand of human leptospirosis in Italy between
1994 and 1996. Eur J Epidemiol 2000;16:79—86.

[18] Navarrete—Espinosa J, Acevedo—Vales JA, Huerta—Hernandez E,
Torres—Barranca J, Gavaldon—Rosas DG . Prevalence of dengue
and leptospira antibodies in the state of Veracruz, Mexico. Salud
Pub Mex 2006; 48: 220—228.

[19] Zamora J, Riedemann S, Montecinos MI, Cabezas X. Serological
survey of human leptospirosis in a high risk population in Chile.
Rev Med Chil 1990; 118: 247—252.

[20] Gongalves DD, Teles PS, dos Reis CR, Lopes FM, Freire RL,
Navarro IT, et al. Seroepidemiology and occupational and
environmental variables for leptospirosis, brucellosis and
toxoplasmosis in slaughterhouse workers in the Parana State,
Brazil. Rev Inst Med Trop Sao Paulo 2006; 48: 135—140.

[21] Babur C, Ozdemir V, Kili¢ S, Erol E, Esen B. Anti—Leptospira
antibodies in slaughterhouse workers in Ankara. Mikrobiyol Bul
2003; 37: 143—150.

[22] Benschop J, Heuer C, Jaros P, Collins—Emerson J, Midwinter
A,Wilson P. Sero—prevalence of leptospirosis in workers at a New
Zealand slaughterhouse. N Z Med J 2009; 122: 39-47.



