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Abstract
Malta fever is one of the most common bacterial zoonosis, its causes abortion of pregnant women. Abortion 
is the chief obvious manifestation of Brucella infection. Brucella like better cattle placenta as a result of 
great concentration of erythritol sugar, whereas human placenta there is no erythritol sugar only steroid 
hormone, for this reason designed the our project . In this study, 100 aborted women were included , where 
referred to maternity and children hospital of Babylon province \ Iraq. Diagnosis of Brucella infection in 
these abortions was concentrated on serological and bacteriological technique. Serological studies included 
the use of RB and ELISA tests. Aggressive differences between RB and ELISA results have been shown. 
Brucella isolated and identified from aborted placenta and blood samples were 7 (7%) isolates from aborted 
women.

Hormonal assessment by Immunohistochemical technique in Brucella infected women, showed significant 
decrease in progesterone expression in comparison with that aborted due to other causes, in other hand 
Brucella infected women showed high expression in estrogen hormones . ELISA technique was the valuable 
serological test to confirm the diagnosis of brucellosis as compared with RB test.
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Introduction
Malta fever also called Brucellosis, is a zoonotic 

disease effecting humans and animals in many countries 
e.g, Mediterranean area, Iraq, middle east, India, and 
America(1) . Reports from the regions where Brucella 
melitensis infection is endemic, propose that there is 
an increased rate of abortion in asymptomatic pregnant 
women. The diagnostic method acknowledged to 
produce the best results in terms of specificity is the 
isolation of Brucella organisms from the suspected 
human , Different Brucella species are recognized 
as causative agents of brucellosis and some of them 
are acknowledged to be pathogenic to humans (2-8) . 
However, Because of the variety of the disease and 
its non-specific clinical manifestation, the clinical 
diagnosis of Malta fever remains a challenge. Malta 
fever (Brucellosis) mimics other infectious and non-
infectious diseases, resulting in a delay in diagnosis 
or misidentification of the disease(9). The diagnosis is 
importantly dependent on a epidemiological history 

, clinical signs , patient’s medical, biochemical 
testing , hematological, radiological examination and, 
necessarily, on Brucella-specific laboratory tests. Very 
important sides for cporrect and fast diagnosis are the 
disease-specific laboratory tests and knowledge of their 
weaknesses, proper analysis and correct assessment 
of their results (10). Rose Bengal (RB) is the main 
serological test used to identify antibodies against 
brucellosis. Because of the difficulties in the method 
and low sensitivity of the isolation methods, laboratory 
diagnosis relies largely on serological tests. The major 
antigens of Brucella being used in serological testing are 
the internal-cytosolic proteins and lipopolysaccharide 
(smooth-S LPS) (11). Brucella Lipopolysaccharide is a 
strong immunogen but its epitopes are the chief etiology 
of cross-reactions with other Gram-negative bacteria , 
a condition that creates evaluation more difficult(12). 
Cytokines have an important role in the pathogenesis 
of Malta fever and the Th1/Th2 balance may include in 
the resistance or susceptibility to the disease (13). As the 
pathogen is intracellular, Th1 and its linked cytokines 
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are responsible for control of the infection. Experimental 
studies showed that IFN-γ is essential for exclusion of 
Brucella and for host survival in case of virulent Brucella 
challenge (14).The aims of the present work were:

1- tropism of Brucella to uterus of women that it 
not has erythritol sugar

2- Evaluate steroid hormones level in placenta and 
blood is specific method to detection of Malta fever .

3- Evaluate interferon-gamma level in blood.

Materials and Methods:

Human brucellosis kit was provided by Elabscience 
/China. Gram’s stain solution. Rose Bengal antigen was 
provided by Omega company, UK. antibrucella abortus , 
antibrucella melitensis and Monospeciic antiserum were 
supplied by Difco, USA.

Methods
Samples collection.

1-Clinical signs of aborted women were recorded 
by physician to show pregnancy period and sings of 
abortion.

2-Blood samples: Hundred blood samples from 
women were obtained. serum samples have been 
obtained for serological and immunological assessments 
using RB and ELISA tests.

3-Aborted Placentas:

Hundred placenta samples from aborted women 
have been obtained, at maternity and children hospital 
of Babylon province, placenta samples were cultured 
directly on Brucella selective medium and blood agar.

4-Immunohistochemistery for placenta specimens 
was performed as described by (Dako, UK), The 
expression of “estrogen and progesterone hormones 
were measured as the same scoring system” used by 
Mao et al., (15). The positivity of cells for expression 
of hormones were seen as brown staining. It was graded 
as four grad of the cells staining positive for hormones.

Score 0 1+ 2+ 3+ 4+

Positive 
Cells <10% 10-25% 25-50% 50-75% >75%

5- IFN-gamma ELISA performed as described by 
(RayBiotech. Inc ).

Statistical Analysis:

The results are expressed at percentage by Chi-
square test, (SPSS) for Windows program was used to 
compare between the frequencies. Student t test was used 
to compare between means of groups. The significance 
was accepted as P value < 0.05 .

Results
Clinical signs in women included fever and bleeding, 

most women infected with Brucella were aborted at first 
stage of pregnancy .

Serological tests: 

ELISA , RB test revealed that RB results were 
positive in 27 cases (27%). ELISA results were positive 
in 14 cases(14%) . according to Pearson Chi-Square 
test, the difference in RB and ELISA positive cases was 
significant (P<0.05) show in Table (1) .

Table(1) showed the diagnostic test of Brucella infected women

%ELISA%Culture(+)%RBBlood samples

1414772727100

Bacterial isolation & identification:

Out of the 100 aborted women, 7 (7%) were positive 
for culture, from 14 patient blood samples that positive 
for positive ELISA, 7 isolates were positive by culture, 
after 2-4 days the Brucella culture recognized on the 

basis of colonial morphology (translucent , round with 
pearly appearance).

Isolates from blood and placenta samples were 
Gram-negative, coccobacilli, arranged singly in short 
chain or small groups stained with modified ziehl-
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neelsen stain , Biochemical test of Brucella show in table (2)

Table (2): Biochemical test of Brucella

Test Results 

1 Haemolysis -

2 macconkey agar -

3 indol -

4 MR-VP -

5 gelatinase -

6 Citrate utilization -

7 urease +

8 nitrate reduction +

9 catalese +

Steroid hormones assessment by immunohistochemistry assay:

Result of imunnohistochemical assay showed positive staining for progesterone hormone in placenta of aborted 
woman non infected with Brucella , compared with that of positive for Brucella infection which exposed low intensity 
for IHC staining of progesterone, the score differences were also seen in( table 3).

Table (3) : Existence of progesterone molecule in placenta of aborted women .(IHC assay)

Score
Positive for Brucella infection

Negative for Brucella
Infection

NO % NO %

1
3 42.58 0 0

2

3 4 57.14 1 14.28

Tatal of negative score *100% 14.28%

4 0 0 1 14.28

5 0 0 5 71.42

Tatal of positive score 0% 85.71%

*Significant (p≤ 0.05)

According to study the estrogen particles . there is 
obvious rise for estrogen stain for placenta tissue through 
Brucella infection . as determined by staining of biopsies 

, the immune staining of estrogen were positive at high 
level in 85.71% (6 out of 7) in Brucella infected patients, 
with highly statistical association (p≤ 0.05) between the 
infected & non infected groups (table 4 ).
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Interferon-gamma assessment by ELISA 
technique

Patients with Malta fever had significantly (P<0.05) 
higher serum levels of IFN-γ (175.078 ± 69.821pg/ml) 
compared to control group (39.358 ±29.847 pg/ml) 
show in (Figure 1).

Figure 1 : Serum concentration of IFN-γ in patients and 
control

Discussion
RB gave positive result in aborted women but were 

negative for ELISA and bacterial isolation infection, 
because the RB test is rapid and screening test and 
may be give cross-reaction with other Gram negative 
bacteria example : E.coli O:157, Yersinia enterocolitica 
O:9, Vibrio cholerae O:1, Salmonella spp., Francisella 
tularensis and Pseudomonas maltophilia, and give false 
positive for RB (16).

Antibodies to Brucella appear in the serum within 
(1-2) weeks of infection. The initial response is the 
appearance of IgM isotype (which can be easily detected 
by RB) followed by a switch to IgG, after a while titers 
of both Immunoglobulins classes increase distinct most 
of the usual serological tests, ELISA is effective in 
distinguishing all immunoglobuline (antibodies) classes 

Table (4) : Amount of estrogen molecules in placenta of aborted women (IHC assay)

Score
Negative for Brucella infection

Positive for Brucella
Infection

NO % NO %

1 0 0 5 71.42

2 2 28.57 1 14.28

3 5 71.42 1 14.28

Score ;1˂ 25% ; 2(25-74)% ; (75-100)%

and sub-classes essential in diagnosis and appears to be 
the most sensitive serological test increase in IgG but not 
IgM. IgA titres roughly paralleled IgG titers(17). ELISA 
using S-LPS Ag can be used to measure the development 
of immunoglobulin isotypes following infection and after 
treatment(18). Steroid hormones concentration in aborted 
women positive for brucellosis were showed decrease 
in progesterone levels and increase in other hormones 
due to Brucella infection, aborted women negative for 
brucellosis notice significant increase in hormone , this 
certified that other cause of abortion may be not effect 
on progesterone synthesis.

Estimation of hormones are more effective method 
to conformation of Brucella infection, while other 
serological methods may be causes cross-reaction and 
false positive results.

There are two HSD3B1 proteins, labeled type I 
and type2 that are expressed by different genes and 
function in different regions of the body(19). HSD3B1has 
too been shown to be there a highly specific and 
sensitive trophoblast-associated marker, also showed 
that expression of 3β-HSD in trophoblast more than 
50% considered as positive cells for 3βHSD (20). To 
form steroid hormones, the subsequent processing 
of pregnenolone requires enzymes related to smooth 
endoplasmic reticulum, such as 17 α-hydroxylase 
(P450c17α) and 3β-hydroxysteroid dehydrogenase/ 
isomerase (3βHSD) pregnenolone is converted to 
progesterone by the enzyme 3β-HSD, which in 
turn, is converted to androstenedione by the enzyme 
17α-hydroxylase/C17, 20 – lyase (P450c17α) (21).

In this study, have high serum levels among patients 
with Malta fever compared with control. These results 
are in agreement with earlier studies (22) who reported 
height this cytokine in Malta fever patients.
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Most studies specified that CD4+ T lymphocytes are 
the main producer of IFN-γ although other subsets such 
as “CD8+ Tlymphocytes, γδ T lymphocytes and NK 
cells also participate in the production of this cytokine 
(23). As there are relatively high serum levels of IFN-γ, 
it indicates an enlarged number of CD4+ which, in turn, 
indicates a chronic infection” (24).

Conclusion
. In conclusion, placental immunohistochemical and 

assessments for steroid hormones (progesterone) and 
interferon-gamma have an efficient diagnostic values 
which can be included for confirmation of brucellosis .

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both environmental and health and higher education and 
scientific research ministries in Iraq

Conflict of Interest: The authors declare that they 
have no conflict of interest.

Funding: Self-funding

References
1-  Ntirandekura, J. ; Ngowi, H. A.; Matemba, L. E. ; 

Kimera, S. I. and Karimuribo, E. D.: Knowledge, 
perceptions and practices regarding brucellosis 
in pastoral communities of Kagera Region in 
Tanzania, Journal of Advanced Veterinary and 
Animal Research, (2018) 5( 3), 243-253 .

2-  Aguero, F., Land, M.L., Ugalde, R.A., Garcia, 
E., Whole-genome analyses of speciation events 
in pathogenic Brucella. Infection and Immunity 
(2005). 73, 8353 – 8361

3- Whatmore AM, Davison N, Cloeckaert A, Al 
Dahouk S, Zygmunt MS, Brew SD, Schlabritz-
Loutsevitch NE. Brucella papionis sp. nov., isolated 
from baboons (Papio spp.). International Journal of 
Systematic and Evolutionary Microbiology. 2014; 
64:4120–4128

4- Musallam II, Abo-Shehada MN, Hegazy YM, Holt 
HR, Guitian FJ. Systematic review of brucellosis 
in the Middle East: disease frequency in ruminants 
and humans and risk factors for human infection. 
Epidemiology and Infection. 2016; 144(4):671-
685.

5- Obonyo M, Gufu W. Knowledge, Attitude and 
practices towards brucellosis among pastoral 
community in Kenya, 2013. International Journal 

of Innovative Research and Development. 2015; 
4(10):375–384.

6- Hosein, H.I., Rouby, S., Menshawy, A. and 
Ghazy, N. Seroprevalence of camel brucellosis and 
molecular characterization of Brucella melitensis 
recovered from dromedary camels in Egypt. Res. J. 
Vet. Pract., (2016) 4(1): 17-24.

7- Hosein, H.I., Rouby, S.R., Menshawy, A. and 
AbdAl- Ghany, A.E. Sensitivity and specificity 
of the commonly used diagnostic procedures of 
bovine brucellosis. Vet. Sci. Res. Rev., (2017) 3(3): 
45-52.

8-  Affi, M.M., Abdul-Raouf, U.M., El-Bayoumy, 
E.M., Montasser, A.M. and Mohamad, H.A. 
Isolation and biotyping of Brucella melitensis from 
Upper Egypt. Report Opin., (2015) 7: 79-85.

9- Acha, P. N. and Szyfer, B. Brucellosis in: zoonoses 
and communicable disease common to man & 
animals. 2nd edition P. 24-45. Pan American Health 
Organization (1987)..

10- Alton, G.G. Brucella melitensis. In: Nielsen, K.H.; 
Duncan, J.R. Animal brucellosis. Boca Raton: 
CRC. (1990 ). p.383-422.

11- Alton, G.G.; Jones, L.M.; Angus, R.D. and Verger, 
J.M. Techniques for the brucellosis laboratory. 1st 
ed. INRA. Paris. Ch.2 p. 114. (1988).

12- AL-Byatti, L.H. Bacteriological and Serological 
study on important causes of abortion in women 
with concerning on brucellosis. MSc. Thesis. Vet. 
Med coll. Baghdad. University/(2004).

13- Hamza, T.; Barnett, J. B. abd Li, B. Interleukin 
12 a key immunoregulatory cytokine in infection 
applications. Int. J. Mol. Sci., (2010). 11: 789-806.

14-  Ahmed, K.; Al-Matrouk, K. A.; Martinez, G.; 
Oishi, K.; Rotimi, V. O. and Nagatake, T. Increased 
serum levels of interferon-γ and interleukin-12 
during human brucellosis. Am. J. Trop. Med. Hyg., 
(1999). 6: 425-427.

15-  Mao, M.D., Robert ,J., Kurman, M.D. and IE-Ming 
,S. HSD3B1 as a novel trophoblast-associated 
marker that assists in the differential diagnosis of 
trophoblastic tumors and tumorlike lesions. In The 
American journal of surgical pathology, (2008). 32, 
(2): 236-242

16- Araj, G. Human Brucellosis revisted., B. M. J. 
middle east Atlas, R. M. (1995). Principles of 
microbiology 1st ed. Unuversity of Lonisville, 
Kentuck, Mosby Year book inc: (2000). 648.



462      Indian Journal of Forensic Medicine & Toxicology, April-June 2020, Vol. 14, No. 2

17. Buzgan,T., Karahocagil, M.K.,Irmak,H., 
Baran,A.I.,Karsen,H.,Evirgen,O.and Akdeniz,H. 
Clinical manifestations and complications in 1028 
cases of  brucellosis : a retrospective evaluation 
and review of the literature . International Journal 
of  Infectious Disease , (2010).14:469

18-  Cetin, O. ; Kurdoglu, Z. and Akdeniz, H. Effect of 
Brucellosis on Women’s Health and Reproduction. 
International Journal of Women’s Health and 
Reproduction Sciences , (2015): 3 (4) : 176–183.

19- Cross, J.C. (2002). Genetic insights into trophoblast 
differentiation and placental morphgenisis. Semin 
cell Dev. Biol. 11:105-113.

20- Halling, S.M., Peterson-Burch, B.D., Bricker, B.J., 
Zuerner, R.L., Qing, Z., Li, L.L., Kapur, V., Alt, 
D.P., Olsen, S.C., Completions of the genome 
sequence of Brucella abortus and comparison to the 
highly similar genomes of Brucella melitensis and 
Brucella suis. Journal of Bacteriology (2005). 187, 
2715–2726.

21- Tuckey, R.C .( Progesterone synthesis by the 
human placenta. Placenta . (2005). 26: 273–281.

22- Rafiei, A.; Ardestani, S. K.; Keyhani, A.; Mohraz, 
M. and Amirkhani, A. Dominant Th1 cytokine 
production in early onset of human brucellosis 
followed by switching towards Th2 along 
prolongation of disease. J. Infect., (2006). 53: 315-
324.

23. Baldwin, C.L. and Goenka, R. Host immune 
responses to the intracellular bacterium 
Brucella: does the bacterium instruct the 
host to facilitate chronic infection? Crit Rev 
Immunol. 2006;26(5):407-42

24.  Slavic, V.; Stankovic, A. and kamenov, B. The 
role of interleukin-8 and monocyte chemotactic 
protein-1 in rheumatoid arthritis. Med. Biol., 
(2005). 12: 407–442.


