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Abstract 

For the identification of pathogenic bacteria Listeria monocytogenes (L.monocytogenes) in vitro, the method of 

examination that currently most reliable is the growth in the culture medium, followed by isolation and 

identification of biochemical and serological. Total of 98 samples were collected from placental tissue curettage 

resulted from abortion at Mother and Child's Sri Ratu Hospital Medan, North Sumatra, Indonesia. Curettage was 

undertaken in accordance with the working procedures issued by the research ethics committee of the Faculty of 

Medicine, University of Andalas Padang, West Sumatra, with a qualifying ethic examine, No: 190 / KEP / FK / 

2015. The media we use to isolate and identification are Listeria Enrichment Broth (Biolife Italia) and Agar 

Listeria Ottaviani Agosti (ALOA) (Biolife Italia). All the tissues examined were found: Listeria (9%) include, L. 

monocytogenes isolates (90%), and L.innocua (10%). We conclude that L.monocytogenes has been found in 

placental tissue in less than 20  weeks of  abortion in Mother and Child’s Sri Ratu Hospital Medan, North 

Sumatra, Indonesia. 
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The aim of this study was to investigate other causes of abortion and fetal death in utero less than 20 weeks and 

whether L.monocytogenes has become another cause of abortion. 

Keywords: Abortion; Placental tissue culture; L.monocytogenes. 

1. Introduction  

Food safety has become an important global issue in the International free trade, this will have an impact on the 

public health implications of the world  [1]. L. monocytogenes bacterial pathogens was reported cause outbreaks 

of illness associated with different types of food [2].Various types of food that have been studied such as meat, 

milk and dairy products are taken from various countries contain bacteria [3,4,5,6], but the isolation of the 

bacteria from the first trimester abortion’s tissue is rarely reported. 

L. monocytogenes is considered a dangerous agent in the food industry, because of its ability to grow and 

multiply at low temperature, gas or food stored in the refrigerator. It is because the pathogens can grow at 4 0C 

to 37 0 C and form biofilms [7,8]. L. monocytogenes also can survive in extreme pH and resistance to heavy 

metals or other cleaning agents [9]. 

Listeria monocytogenes is Gram-positive rod-shaped bacteria, nonsporulating, facultative intracellular. It is a 

food pathogen that can cause various diseases such as abortion, missed abortion or death after birth, meningitis 

and meningoencephalitis. Individuals who are most at risk are pregnant women, newborns, elderly and those 

who suffer immunocompromised [10,11,12,13]. This disease has been reported in women with bad obstetric 

history and recurrent abortion from various countries, including India [14,15,16]. 

Listeria monocytogenes is also found as many as more than 10% in normal individuals, and are usually found in 

the intestines of healthy people [17]. Unlike common foodborne pathogen, such as Salmonella, which rarely 

cause mortality. Listeriosis is actually associated with high case mortality rate ± 30%, [18]. 

One data obtained and reported 178 cases found 36 cases of mothers were suffering listeriosis (20.2%) and had a 

spontaneous abortion. In the remaining 142 cases, 97 neonates (68.3%) were born with infection. 97 neonatal 

cases it was reported that 23 neonatal (24.5%) died of infection, whereas 12 (12.8%) had serious long-term 

complications [19]. Therefore it is a big concern for obstetricians to prevent, diagnosis and giving therapy to 

pregnant women. In addition Listeria monocytogenes bacteria can also be found in healthy individuals [20]. 

The current microbiological methods were undertaken to identify L.monocytogenes in culture media followed 

the process of isolation, biochemical and serological identification. However, this method is laborious and time 

consuming which requires a minimum of five days to identify the pathogen L.monocytogenes [21] and about ten 

days to identify L. monocytogenes with confirmatory tests [22]. 

Listeria are small Gram-positive bacilli, ubiquitous, non-spore forming, facultative anaerobic bacteria that grow 

between -2 and 50 ° C, with optimal growth between 30 and 37 ° C. [23,24] Officially the Listeria genus 

includes six species: Listeria monocytogenes, Listeria ivanovii, Listeria innocua, Listeria seeligeri, welshimeri 
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Listeria, Listeria grayi [25]. Two other species, Listeria marthii (close to L. monocytogenes and L. innocua) and 

Listeria rocourtiae (close to L. grayi) have recently been described [26,27];  but have not yet been introduced 

into the official classification [25]. Among the reviews, L. monocytogenes is the most reported as pathogenic for 

humans [28]. However, some cases of listeriosis have been also attributed to L. ivanovii [29,30,31]. L. innocua 

[32] and L. seeligeri [33]. 

2. Methods and Materials 

This research was conducted in Biochemistry Laboratory Faculty of Mathematics and Natural Sciences and 

Biotechnology Laboratory Faculty of Animal Husbandry Andalas University of Padang from 1st July 2015 to 1st 

January 2017. 

The type of data we used in this study are primary and secondary data. Primary data was obtained from the 

laboratory results and secondary data was obtained from the literature study and related research journals that 

supported this research 

The data was collected with documentation study method. This study is a technique by collecting and analyzing 

documents, either written document, picture or electronic. Documents that have been obtained then was 

analyzed, compared and combined to form a systematic, coherent and intact study result. 

The equipment used in this research includes autoclave, laminar air flow cabinet, petri dish, measuring pipette, 

test tube, reaction tube shelf, erlenmeyer, ose needle, incubator, measuring cup, beaker glass, glass object, 

microscope, dropper drop, magnetic stirrer and hot plate, colony counter, water bath, vortex (Heidolph), 

eppendorf 0.5 1.5 and 2 ml tubes, falcon tubes, micro pipettes, micro tip, spreader, centrifuge (Sartorius Sigma), 

biodoc analyze (Biometra), electrophoresis (Mupid Exu), thermocycler (Biometra) spatula, oven, desiccator, 

shaker, filter paper, analytical scales, label paper, paper wrap, aluminum foil and other tools. 

The samples we used for this research is curettage placenta from pregnant women of 20 weeks diagnosed with 

ultrasound who have fetal or abortal tissue deaths, CHROMagar, and fraser broth (Oxoid, Basingstoke, UK). 

3. Procedures 

3.1. Listeria Bacteria Culture 

We used two-step enrichment method of 1 gram of placenta added 10 ml of Fraser broth (Oxoid, Basingstoke, 

England) then homogenized with stomaker (Lab blender 400, Seward Medical, London, UK)) and incubated for 

24 hours at 30 ° C. A circle of first enriched broth cultures was reproduced in CHROMagar (CHROMagar 

Listeria cc.to Ottaviani & Agosti Listeria ALOA., Paris, France). L.monocytogenes grow as a purple colony 

surrounded by halo circles (typical colonies). If it is not a Listeria monocytogenes, the bacteria will show a 

blue-green colony with no circles and a hazy halo. If no typical colonies are present after 24 hours of 

incubation or if Listeria growth does not occur then incubation was repeated for 18-24 hours later. If no typical 

colonies growth, the sample may be considered as L.monocytogenes-free. If a typical colony grows during the 

second period of incubation we make sure these colonies as described above. 
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4. Results 

4.1. The Characteristic of Pregnant Women with Abortion or Fetal Death at Mother and Child’s Sri Ratu 

Hospital Medan from July 2015 to January 2017 

Total of 98 patients who received curettage at  Women at Mother and Child’s Sri Ratu Hospital Medan from 

July 2015 to January 2017 who was diagnosed with abortion or fetal death in utero through ultrasound with 

gestational age below 20 weeks. The results are in Table 1 below. 

Table 1: Characteristics of pregnant women with abortion and fetal death before 20 weeks' gestation 

No. Category Frequency Percentage (%) 

1. Age < 19 years 15 15,3 

20 – 35 years 63 64,3 

>  36 years 20 20,4 

Total 98 100 

2. Old pregnancy  0 – 12 weeks 45 45,9 

13 – 20 week 53 54,1 

Total 98 100 

3. Number of 

pregnancies 

1 – 3 82 83,7 

>  4 16 16,3 

Total 98 100 

4. Number of 

abortions 

1 – 3 95 97 

>  3 3 3 

Total 98 100 

5. Residen City 82 83,7 

Village  14 16,3 

Total 98 100 

 

From Table 1 data above, can be concluded that: the highest percentage of mother having an abortion who have 

done curettage with cause of growth disturbance and death of fetus is between age of 20 - 35 (64,3%). It is not 

much different from Anggun’s research result [34] that  reported 67% of mothers had abortion in reproductive 

age between 20-35 years. 

The most frequent of miscarriage is 13 - 20 weeks' (54,1%) gestational age but not significantly different from 0 

- 12 weeks’ (45.9%). 1 of 6 pregnancies (17%) end in miscarriage and most often between 6 - 10 weeks of 

pregnancy [35]. 

The highest pregnancies frequency in the first to third pregnancy is 97% [36]. Based on Winkjosastro theory, the 

incidence rate of pregnant women who have abortion is more likely to occur in multiparity. This is because the 
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multiparity has been too often fertilized cause the uterus weakens [37] . 

Residential factors is more common occur in pregnant woman abortion who live in the city is 83.7% this is 

because of many import foods in big cities. 

4.2. The Prevalence of Placenta Containing L.monocytogenes from Curettage at Mother and Child’s Sri 

Ratu Hospital Medan from July 2015 to January 2017 

Total of 98 patients who done curettage at Mother and Child’s Sri Ratu Hospital Medan from July 2015 to 

January 2017 who diagnosed with abortion or fetal death in utero through ultrasound with gestational age below 

20 weeks. The results are in Table 2 below. 

Table 2: The prevalence of placenta containing L.monocytogenes 

No Number Percentages 

(%) 

1. Found Listeria 9 9 

2. Not found    

    Listeria 

79 81 

 Total 98 100 

 

From Table 2 above can be concluded that: there are 9 isolated placenta containing Listeria bacteria (9%), this 

result is quite high compared to the study [38]. He reported the results of his study from 305 samples from 

blood, urine, placental, feces, and vaginal secretions collected from 61 patients with spontaneous abortion, 

found 10 isolates resembling listeria species and from 10 isolates, 4 are identified as L.Monocytogenes, which 

isolates 3 and 4 are found from medium placental, in other isolates found as L. Seeligeri and L. welshimeri. 

From the conclusion found 14.8% in the placenta of spontaneous abortus found listeria species and as many as 

L.monocytogenes 3.3%. Other researchers found CHROMagar's sensitivity to L.monocytogenes growth was 

96.9% and 99.1% was found L. monocytogenes that detected in contaminated foods [39,40]. 

Listeriosis disease has also been reported which recurrent abortions are found in women with poor obstetric 

history and Indian [11,12,13,14,15,16]. 

4.3. Types of Listeria from Placenta Tissue Culture from Abortion at Mother and Child’s Sri Ratu Hospital 

Medan from July 2015 to January 2017 

Total of 98 patients conducted curettage at Mother and Child’s Sri Ratu Hospital Medan from July 2015 to 

January 2017 who diagnosed with abortion or fetal death in utero through ultrasound with gestational age below 

20 weeks. The results are in Table 3 below. 
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Table 3: Placental tissue culture results who diagnosed with abortion or fetal death in utero through ultrasound 

with gestational age below 20 weeks 

No code Sample Result L.monocytogenes L.innocua Number Presentase (%) 

1,3,6,12,18,22,40,69 + +  8 8 

32 +  + 1 1 

2,4,5,7,8,9,10,11,13,14,15

,16,17,19,20,21,23,24,25,

26,27,28,29,30,31,33,34,3

5,36,37,38,39,41,42,43,44

,45,46,47,48,49,50,51,52,

53,54,55,56,57,58,59,60,6

1,62,63,64,65,66,67,68,60

,71,72,73,74,75,76,77,78,

79,80,81,82,83,84,85,86,8

7,88,89,90,91,92,93,94,95

,96,97,98. 

_ _ _ 89 91 

                                Total                                                                  98                100 

From Table 3. above can be concluded that: 98 samples by using CHROMagar found 9 isolates listeria 

(1,3,6,12,18,22,32,40,69), 8 is L.monocytogenes (90%) and 1 is L.inocua (10%). This result is quite high 

compared from S. Kaur research which 14.8% was found in women with spontaneous abortion and Listeria 

monocytogenes species were found 3.3%. 

 

Figure 1: Placental tissue culture results 
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Figure 2: L.monocytogenes colony using Chrom agar 

 

Figure 3: Listeria monocytogenes staining 

 

Figure 4: Isolated Listeria monocytogenes by PCR is CFSAN004330 
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Figure 5: Isolated Listeria monocytogenes by  Sequences strain is CFSAN004330 

5. Conclusion 

Listeria monocytogenes have been found in placental tissue of pregnant women with abortion below 20 weeks 

of gestational ages, at Mother and Child’s Sri Ratu Hospital Medan North Sumatra, Indonesia. 
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