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Abstract---This study was carried out at Wasit Province / Iraq in 
cooperation with Fairouz Hospital/ unit of microbiology. Samples were 

collected from many places at Wasit province. It included 100 stool 

samples from Iraqi patients with diarrhea. The study was conducted 

during the period from October to December, 2021 to investigate the 
prevalence of intestinal parasites and Escherichia coli O157 bacteria. 

Only 65 stool sample (65%) were positive for Entamoeba  histolytica and 
E.coli O157. Rate of infection in current study with intestinal parasites 

was 65% among diarrheal cases were that from those samples 
E.histolytica. The rate of E.histolytica infection was  65 (65%) samples, 

while only 14 E.coli  O157 isolates (21.5%) were positive using PCR 

technique. The higher rate of parasitic infection 15 (23.1%) was 
recorded in the age group (1-10) years old, while for E.coli O157 

infection the rate was 4 (6.1%)  in the age group (1-10) years old. 
Regarding gender males for E.histolytica rate was 60% male and 40% 
females, for E.coli O157 rate was 50% to 50% in this study without 

significant differences. 
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Introduction  

      

In developing countries, enteric infections and diarrheal diseases represent some 

of the main causes of hospitalization and a serious health problem (1). However, 
for reasons not quite understood, E. histolytica transition to an invasive form and 

following invasion gives rise to amebic colitis with symptoms ranging from diarrhea, 
ameboma, and life-threatening extraintestinal invasion to the liver (2, 3). This 

suggests that changes in the gut environment may contribute to the pathogenesis 
of E. histolytica, leading to invasive amebiasis (4, 5). Occurrence of diarrhea  is 
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closely associated with deficiencies in the water supply and sanitation systems and 

poor personal hygiene conditions, which are common in developing countries. 
These diarrheal diseases can be caused by bacteria like Escherichia coli O157 and 

parasites such as E. histolytica (6). The exposure to these pathogens is favored by 

the climate and is mainly related to the lack of adequate hygiene and sanitation 
conditions and the consumption of contaminated ready-to-eat (RTE) foods and 

vegetables (7). 

      
The bacterial species E. coli represents one of the main hazards in food and water 

sources (8). However, not all E. coli cause diarrheal diseases (9). Its association with 

the occurrence of diarrhea is based on the presence of genes that encode different 
virulence factors such as Shiga toxin-producing E. coli or enterohemorrhagic E. coli 

(STEC/EHEC) (10). The presence and/or association of these virulence factors 
determine the E. coli pathogenic types that cause high morbidity and mortality 

worldwide and are collectively known as diarrheagenic E. coli (DEC) (11). 

      

In developing countries, the growing use of antibiotics in veterinary medicine, 

mainly by small poultry farmers, has been associated with increased levels of 
antimicrobial resistance in E. coli strains, in fact, meat and meat products are 

frequently linked to the prevalence of antimicrobial resistance genes (12). Since 

bacteria are highly prone to exchanging genetic material, these resistance genes 

can be transferred to other bacteria, particularly Enterobacteriaceae (13). The sale 

of RTE street food, despite representing an important source of income 

for many unemployed families, has often been associated with outbreaks of 
diarrheal diseases (14). This increases the risk of diarrheal diseases, which are 

responsible for 35% of the total mortality, the incidence of diarrheal diseases has 

led to the overuse of antibiotics. Often, these antibiotics can be purchased at 

informal markets without a prescription, this non-medically assisted antibiotic 

intake is also frequently associated with incomplete antibiotic therapy, contributing 

to the increase in antimicrobial resistance (15, 16). 
      

Co-infection with pathogenic organisms, especially enteropathogenic bacteria, may 

be an important factor that contributes to alteration of normal enteric microbiota 
and immune regulation, enhancing the virulence of E. histolytica  in disease 

pathogenesis (17, 18). Epidemiological studies have reported frequent presence of 

enteropathogenic bacteria in coinfection with symptomatic intestinal amebic 
infection (19). Under in vitro culture conditions, E. histolytica  interaction with 

enteropathogenic bacteria for as little as 1 h enhanced parasite adherence and 

cysteine protease activity, with increased cytopathic activity (20). Another study 
showed that short-term culture (12 h) of a pathogenic Escherichia coli serotype with 

an E. histolytica strain that had lost its capacity to produce amebic liver abscess 

(ALA) in hamsters restored parasite virulence by producing ALA (21).  

 
Materials and Methods 

 

Ethical Consideration 

 

The proposal of the study was approved by the Ethical Committee of Wasit 
University, the patients were interviewed and the ones who were willing to 

participate and sign an informed consent were recruited. 
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Samples collection 

      

This study was carried out in Fairouz Hospital at Wasit province. This study 

included the collection of 100 feces samples, which were obtained from various 

areas in Wasit province during the period from the beginning of October to the end 
of December, 2021. The stool samples were collected from diarrheal patients who 

attended Fairouz Hospital and some private laboratories in clean, airtight plastic 

bottles and examined directly. The following information was recorded on each 

sample, such as: name, age, gender, as well as the residence of patients. 

 

Isolation and identification of E.histolytica   
      

All stool specimens were examined under microscope after taking small amount on 

glass slide with normal saline and covered with cover slip to examined under 40 x 

for trophozoite  and cyst forms (22). 

 
Isolation and identification of E.coli 

 

Culture  

      

The stool samples were cultured on MacConkey sorbitol agar, MacConkey agar and 

blood agar (23).  
 

Triple Sugar Iron (TSI) medium 

      

The TSI medium contains phenol-red reagent, ferrous sulfate, sodium thiosulfate 

(to detect the production of hydrogen sulfide gas) and three sugars glucose, lactose 
and sucrose, the concentration of glucose in the medium is 0.1 concentration of 

the other two sugars (24).  

 

PCR identification  

 

Stool DNA Extraction  
      

DNA from stool samples were extracted by using Presto™ Stool DNA Extraction Kit 

and done according to company instructions (25). 

 

Primers 
      
The PCR primers for detection  Entamoeba  histolytica based on small subunit 

ribosomal rRNA gene and detection of Shiga toxin 1 subunit A (stx1A) producing 
Escherichia coli were designed in this study using NCBI-Genbank (AB608092.1- 

MK635343.1) and  primer 3 plus design. These primers was provided from 

ScientificResercher.Co.Ltd, Iraq as following table: 

 

Primers Sequence 5’-3’ Product size 

Entamoeba  
histolytica 

ssrRNA gene 

F ATTGGAGGGCAAGTCTGGTG 

616 bp 
R GCCTTGTGACCATACTCCCC 

Escherichia coli   GGATGATCTCAGTGGGCGTT 423 bp 
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Shiga toxin 1 

subunit A 

(stx1A) gene  

 GTTACACAATCAGGCGTCGC 

 

Multiplex PCR 

      
The mPCR technique was performed for detection Entamoeba  histolytica based on 

small subunit ribosomal rRNA gene and detection of Shiga toxin 1 subunit A (stx1A) 
producing Escherichia coli  from stool samples. This method was carried out 

according to (26). 

 

Results and Discussion 
      

The total number of samples were 100 feces samples collected from people with 
diarrhea who attended Fairouz Hospital in Wasit province. E.coli O157 appearance 

on MacCkonkey agar were fermented lactose, while on Sorbitol- MacCkonkey agar 

was diagnosed based on morphological, culture and biochemical tests, where it 

appeared in the form of short gram-negative bacilli and n standard lactose-
containing MacConkey Agar, so this strain is indistinguishable from other lactose-
fermenting E. coli. Unlike most E. coli strains, E. coli O157:H7 ferments sorbitol 

slowly or not at all and it lactose fermented on the MacConkey agar as shown in 

figure (1A) and (1B) (27), while on blood agar  it appeared a typical enterohemolytic 

phenotype on blood agar plates after 18 to 24 h of incubation, figure (1C) (28), 
which is a distinctive feature of Escherichia coli from the rest of the genera of the 

intestinal family. 
 

 
Figure 1. Growth of E.coli O157 bacteria on different media. 

A- MacConkey Agar   B- Sorbitol- MacCkonkey agar   C- Blood agar. 

      
On TSI culture medium E.coli O157was able to ferment glucose, lactose and 

sucrose, with CO2 production, bubbles and cracks and even displacement of the 
environment are observed, the whole tube becomes acidic and the culture medium 

turns yellow (24) figure (2). 

 

 

 

A B C 
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Figure 2. Growth of E.coli O157 bacteria on TSI medium 

 
The rate of infection in current study with E.histolytica was 65%  among diarrheal 
cases, while only 14 E.coli  O157 isolates (21.5%) were positive using PCR 

technique, table (1), table (2) and figure (3), for the period from the beginning of 

October  until the end of December 2021.  

 
Table 1. Percentage of infection with E.histolytica and E.coli  O157 

 

Infectious agent Number of Examined  

Samples 

Positive Samples (%) 

Diarrheal  Group 100 100 (100%) 

E.histolytica 65 65 (65%) 

E.coli  O157 

 

14 14 (21.4%) 

 
Table 2. Percentage of infection with E.histolytica and E.coli  O157 

 

Infectious agent Number of Examined  

Samples 

 

Negative Samples (%) 

 
Diarrheal  Group 

 
100 

 
100 (100%) 

 
E.histolytica 

 

35 

 

35 (35%) 

 

E.coli  O157 

 

 

51 

 

51 (78.8%) 
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Figure 3. Detection of E.coli  O157 using  PCR technique. 

      

The Current study outcomes were agreed with  previous studies (29-31) who 
showed that reports have shown prevalence of Entamoeba  more in the stool of 

diarrheal and other GI discomfort patients as compared to the stool of healthy 

control subjects. But our data were  non-compatible with (32) who showed a 
difference in the infection rate, as the percentage of tissue-type amoeba infection 

was recorded at 25% (33)  and (34) as it was among GI discomfort patients, the 
prevalence of E. histolytica was more (5%) in their study.  The reason for the 

difference may be attributed to many reasons, the most important of which are the 

regional differences in the habits and living conditions of the participants.   

      
Regarding E.coli  O157 and method of detection by PCR as molecular method is 

more reliable mode of detection as compared to microscopy as it can differentiate 

between the morphologically similar species.  These findings were in agreement 

with other studies which recommend PCR to be a better detection tool 

for bacterial  infections (35, 36).  Also in one study, a real-time PCR detection 

method based on a combined concentration method was proposed for the rapid 
screening of cabbage contaminated with low E. coli O157:H7 count (37)  

      

The examined stool samples were collected from different age groups, starting from 

one year to 70 years, and the results showed correlation between  infection rates 
E.histolytica parasite and E.coli  O157 bacteria. As the percentage of E.coli  O157 

was  27.8% for the age group (1-10) years old, which recorded the highest rate of 

infection, and the lowest percentage of infection in the age group (60-70) years, as 
it was  3.7%  as shown in table (3). 

 
Table 3. Distribution of E.histolytica and  E.coli  O157 infection according to age 

groups 

 

Age groups / Years E.histolytica  E.coli  O157  

 

1-10 

 

15 (23.1%) 

 

4 (6.1%) 
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11-20 10 (15.4%) 2 (3.1%) 

 

21-30 

 

7 (10.8 %)3 

 

3 (4.6%) 

 

31-40 

 

8 (12.3%) 

 

1 (1.5%) 

 

41-50 

 

7 (10.8 %) 

 

4 (6.1%) 

 

51-60 

 

8 (12.3%) 

 

0 (0.0%) 

 

61-70 

 

10 (15.4%) 

 

0 (0.0%) 

 
Total 

 
65 (100%) 

 
14 (21.4%) 

      

Table (3) shows the total number of people examined and the infection rates for 

parasite according to the age groups under study. The total infection rate with 
E.histolytica was 65 %. It was found that the highest rate of  infection with 

E.histolytica was within the age group (1-10) years, it reached 23.1%, and the lowest 

infection rate was within the age group 
(21-30) years with a rate of 10.8 %, and for E.coli  O157 6.1% in both (1-10) and 

(41-50) age groups.     

 

These results were in agreement with previous studies in Iraq who mentioned that 
the highest rate of infection with E. coli O157 bacteria was recorded for the category 

(1-10) years it reached 8.82% (38). And the study by (24) as they mentioned the 
same outcomes. Also (39) who concluded that amebiasis was a substantial burden 

on the overall health of the cohort children. But this study differed with study by 
(43) who found the high prevalence of E. histolytica and other unidentified 

enteropathogens as major potential causes of pediatric AGE in hospitalized 
Lebanese children, and (40) as they revealed that prevalence was 10% for E. coli 

O157. Also The highest isolation rate (3·19% ) was in children aged 1–4 years old 

(41). 
 
Table 4. Distribution of E.histolytica and  E.coli  O157 infection according to the 

gender 
 

 

Gender 

 
E.histolytica infection % 

 
E.coli  O157  infection % 

 

Male 

 

39 (60.0%) 

 

7 (50%) 

 
Female 

 
26 (40.0%) 

 
7 (50%)  

 

Total 

 

65 (100%) 

 

14 (100 %) 

 
Regarding E.histolytica infection related to gender results showed male are more 

prevalent than female, the present study outcomes were in agreement with (42) who 

showed that the infection rate was higher in males as it is in females. And  with 
(43), where the rate of infection with Entamoeba  histolytica among males was 62 
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%, and in females it was 38%.  But these results were not agreed with (45), (44) and 

(45), as each of them recorded a higher incidence of intestinal parasites in females 
than males. E.coli  O157  infection rate was similarly in both gender, these results 

were compatible with  (46) study included average of 21% of the sampled animals 
in the positive E.coli  O157.  

 

References  

 

1. Salamandane A, Silva AC, Brito L, Malfeito-Ferreira M. Microbiological 

assessment of street foods at the point of sale in Maputo (Mozambique). Food 

Quality and Safety. 2021;5. 
2. Irusen E, Jackson T, Simjee A. Asymptomatic intestinal colonization by 

pathogenic Entamoeba  histolytica in amebic liver abscess: prevalence, 

response to therapy, and pathogenic potential. Clinical infectious diseases. 

1992;14(4):889-93. 

3. Watanabe K, Aoki T, Nagata N, Tanuma J, Kikuchi Y, Oka S, et al. Clinical 
significance of high anti-Entamoeba  histolytica antibody titer in asymptomatic 

HIV-1-infected individuals. The Journal of infectious diseases. 

2014;209(11):1801-7. 

4. Moonah SN, Jiang NM, Petri Jr WA. Host immune response to intestinal 

amebiasis. PLoS pathogens. 2013;9(8):e1003489. 

5. Watanabe K, Gilchrist CA, Uddin MJ, Burgess SL, Abhyankar MM, Moonah 
SN, et al. Microbiome-mediated neutrophil recruitment via CXCR2 and 

protection from amebic colitis. PLoS pathogens. 2017;13(8):e1006513. 

6. Langendorf C, Le Hello S, Moumouni A, Gouali M, Mamaty A-A, Grais RF, et 

al. Enteric bacterial pathogens in children with diarrhea in Niger: diversity and 

antimicrobial resistance. PloS one. 2015;10(3):e0120275. 

7. Salamandane C, Fonseca F, Afonso S, Lobo ML, Antunes F, Matos O. Handling 
of fresh vegetables: Knowledge, hygienic behavior of vendors, public health in 

Maputo markets, Mozambique. International journal of environmental 

research and public health. 2020;17(17):6302. 

8. Omolajaiye S, Afolabi K, Iweriebor B. Pathotyping and antibiotic resistance 
profiling of Escherichia coli isolates from children with acute diarrhea in 

amatole district municipality of Eastern Cape, South Africa. BioMed Research 
International. 2020;2020. 

9. Denamur E, Clermont O, Bonacorsi S, Gordon D. The population genetics of 
pathogenic Escherichia coli. Nature Reviews Microbiology. 2021;19(1):37-54. 

10. Santos ACDM, Santos FF, Silva RM, Gomes TAT. Diversity of hybrid-and 
hetero-pathogenic Escherichia coli and their potential implication in more 

severe diseases. Frontiers in Cellular and Infection Microbiology. 2020;10:339. 
11. Saka HK, Dabo NT, Muhammad B, García-Soto S, Ugarte-Ruiz M, Alvarez J. 

Diarrheagenic Escherichia coli pathotypes from children younger than 5 years 

in Kano State, Nigeria. Frontiers in Public Health. 2019:348. 

12. Tshipamba ME, Lubanza N, Adetunji MC, Mwanza M. Molecular 

characterization and antibiotic resistance of foodborne pathogens in street-

vended ready-to-eat meat sold in South Africa. Journal of food protection. 
2018;81(12):1963-72. 

13. Amador P, Fernandes R, Duarte I, Brito L, Prudêncio C. In vitro transference 

and molecular characterization of bla TEM genes in bacteria isolated from 



        14192 

Portuguese ready-to-eat foods. World Journal of Microbiology and 

Biotechnology. 2011;27(8):1775-85. 

14. Berendes D, Knee J, Sumner T, Capone D, Lai A, Wood A, et al. Gut carriage 

of antimicrobial resistance genes among young children in urban Maputo, 

Mozambique: Associations with enteric pathogen carriage and environmental 
risk factors. PloS one. 2019;14(11):e0225464. 

15. Apetoh E, Tilly M, Baxerres C, Le Hesran J-Y. Home treatment and use of 

informal market of pharmaceutical drugs for the management of paediatric 

malaria in Cotonou, Benin. Malaria journal. 2018;17(1):1-14. 

16. Rodrigues CF. Self-medication with antibiotics in Maputo, Mozambique: 

practices, rationales and relationships. Palgrave Communications. 
2020;6(1):1-12. 

17. Burgess SL, Petri WA. The intestinal bacterial microbiome and E. histolytica 

infection. Current Tropical Medicine Reports. 2016;3(3):71-4. 

18. Belkaid Y, Hand TW. Role of the microbiota in immunity and inflammation. 

Cell. 2014;157(1):121-41. 
19. Ngobeni R, Samie A, Moonah S, Watanabe K, Petri Jr WA, Gilchrist C. 

Entamoeba  species in South Africa: correlations with the host microbiome, 

parasite burdens, and first description of Entamoeba  bangladeshi outside of 

Asia. The Journal of infectious diseases. 2017;216(12):1592-600. 

20. Galván-Moroyoqui JM, Domínguez-Robles MDC, Franco E, Meza I. The 
interplay between Entamoeba  and enteropathogenic bacteria modulates 

epithelial cell damage. PLoS neglected tropical diseases. 2008;2(7):e266. 
21. Wittner M, Rosenbaum R. Role of bacteria in modifying virulence of Entamoeba  

histolytica. Studies of amebae from axenic cultures. American Journal of 

Tropical Medicine and Hygiene. 1970;19(5):755-61. 

22. Shetty N, Prabhu T. Evaluation of faecal preservation and staining methods in 

the diagnosis of acute amoebiasis and giardiasis. Journal of clinical pathology. 

1988;41(6):694-9. 
23. DuPont HL, Formal SB, Hornick RB, Snyder MJ, Libonati JP, Sheahan DG, et 

al. Pathogenesis of Escherichia coli diarrhea. New England Journal of Medicine. 

1971;285(1):1-9. 
24. Hegazi MA, Patel TA, El-Deek BS. Prevalence and characters of Entamoeba  

histolytica infection in Saudi infants and children admitted with diarrhea at 2 

main hospitals at South Jeddah: a re-emerging serious infection with unusual 

presentation. The Brazilian Journal of Infectious Diseases. 2013;17(1):32-40. 
25. Omiccioli E, Amagliani G, Brandi G, Magnani M. A new platform for Real-Time 

PCR detection of Salmonella spp., Listeria monocytogenes and Escherichia coli 

O157 in milk. Food microbiology. 2009;26(6):615-22. 

26. Elnifro EM, Ashshi AM, Cooper RJ, Klapper PE. Multiplex PCR: optimization 

and application in diagnostic virology. Clinical microbiology reviews. 

2000;13(4):559-70. 
27. Unger P, Sekhon AS, Chen X, Michael M. Developing an affordable 

hyperspectral imaging system for rapid identification of Escherichia coli O157: 

H7 and Listeria monocytogenes in dairy products. Food Science & Nutrition. 

2022. 
28. Schmidt H, Scheef J, Huppertz H, Frosch M, Karch H. Escherichia coli O157: 

H7 and O157: H− strains that do not produce Shiga toxin: phenotypic and 

genetic characterization of isolates associated with diarrhea and hemolytic-
uremic syndrome. Journal of Clinical Microbiology. 1999;37(11):3491-6. 



 

 

14193 

29. Singh A, Banerjee T, Khan U, Shukla SK. Epidemiology of clinically relevant 
Entamoeba  spp.(E. histolytica/dispar/moshkovskii/bangladeshi): A cross 

sectional study from North India. PLoS Neglected Tropical Diseases. 

2021;15(9):e0009762. 

30. Petri Jr WA, Haque R, Mondal D, Karim A, Molla IH, Rahim A, et al. Prospective 
case-control study of the association between common enteric protozoal 

parasites and diarrhea in Bangladesh. Clinical Infectious Diseases. 

2009;48(9):1191-7. 

31. Randremanana R, Randrianirina F, Gousseff M, Dubois N, 

Razafindratsimandresy R, Hariniana ER, et al. Case-control study of the 
etiology of infant diarrheal disease in 14 districts in Madagascar. 2012. 

32. Ali OS, Mohammad SA, Salman YJ. Relationship between Entamoeba  

histolytica and Fecal Calprotectin in Patients with Gastroenteritis in Kirkuk 

City-Iraq. 
33. Jaeffer HS. Prevalence of Gairdia lamblia and Entamoeba  

histolytic/Entamoeba  dispare infections among Children in AL-Shulaa and AL-

khadimya–Baghdad-Iraq. J Univ Anbar Pure Sci. 2011;5:6-10. 
34. Pestehchian N, Nazary M, Haghighi A, Salehi M, Yosefi H. Frequency of 

Entamoeba  histolytica and Entamoeba  dispar prevalence among patients with 

gastrointestinal complaints in Chelgerd city, southwest of Iran. Journal of 

Research in Medical Sciences: The Official Journal of Isfahan University of 

Medical Sciences. 2011;16(11):1436. 

35. Jaiswal V, Ghoshal U, Baijal SS, Mittal B, Dhole TN, Ghoshal UC. Evaluation 
of antigen detection and polymerase chain reaction for diagnosis of amoebic 

liver abscess in patients on anti-amoebic treatment. BMC research notes. 

2012;5(1):1-5. 

36. Mirelman D, Nuchamowitz Y, Stolarsky T. Comparison of use of enzyme-linked 

immunosorbent assay-based kits and PCR amplification of rRNA genes for 
simultaneous detection of Entamoeba  histolytica and E. dispar. Journal of 

clinical microbiology. 1997;35(9):2405-7. 
37. Kim J-H, Oh S-W. Rapid detection for low numbers of Escherichia coli O157: 

H7 by real-time PCR in cabbage using a combination of filtration, short 

microbial enrichment, and DNA concentration within 4 h. LWT. 

2021;139:110520. 

38. Sabry NN, Owaied YH, Mahmoud AJ, editors. Epidemiological Study of 
Common Bacterial and Parasitic Infections in Some Areas of Salah Al-Din 

Governorate, Iraq. IOP Conference Series: Earth and Environmental Science; 

2021: IOP Publishing. 
39. Haque R, Mondal D, Duggal P, Kabir M, Roy S, Farr BM, et al. Entamoeba  

histolytica infection in children and protection from subsequent amebiasis. 

Infection and immunity. 2006;74(2):904-9. 

40. RAHMAN S. PREVALENCE OF BACTERIAL CONTAMINATION IN MIXED 
VEGETABLE SALAD IN DHAKA CITY: DEPARTMENT OF MICROBIOLOGY AND 

PARASITOLOGY, SHER-E-BANGLA AGRICULTURAL …; 2021. 

41. Sodha S, Heiman K, Gould L, Bishop R, Iwamoto M, Swerdlow D, et al. National 
patterns of Escherichia coli O157 infections, USA, 1996–2011. Epidemiology & 

Infection. 2015;143(2):267-73. 

42. Valliani A, Khan F, Chagani B, Khuwaja AK, Majid S, Hashmi S, et al. Factors 
associated with Helicobacter pylori infection, results from a developing 



        14194 

country-Pakistan. Asian Pacific Journal of Cancer Prevention. 2013;14(1):53-

6. 
43. Kadir MA, El-Yassin ST, Ali A. Detection of Entamoeba  histolytica and Giardia 

lamblia in children with diarrhea in Tikrit city. Tikrit Journal of Pure Science. 

2018;23(6):57-64. 
44. Hamad NR, Ramzy IA. Epidemiology of Entamoeba  histolytica among children 

in Erbil province, Kurdistan Region-Iraq. Journal of research in Biology. 

2012;1:057-62. 

45. Hammadi KA. Study for intestinal parasites among children in AL-

mahmoudyia area/Baghdad province. hospital. 2012;3:15. 

46. Nielsen EM, Tegtmeier C, Andersen HJ, Grønbæk C, Andersen JS. Influence of 
age, sex and herd characteristics on the occurrence of verocytotoxin-producing 
Escherichia coli O157 in Danish dairy farms. Veterinary microbiology. 

2002;88(3):245-57. 

47. Suryasa, I. W., Rodríguez-Gámez, M., & Koldoris, T. (2021). Health and 
treatment of diabetes mellitus. International Journal of Health Sciences, 5(1), i-

v. https://doi.org/10.53730/ijhs.v5n1.2864 

48. Suryasa, I. W., Rodríguez-Gámez, M., & Koldoris, T. (2021). The COVID-19 
pandemic. International Journal of Health Sciences, 5(2), vi-ix. 

https://doi.org/10.53730/ijhs.v5n2.2937 

 

 

 

https://doi.org/10.53730/ijhs.v5n1.2864
https://doi.org/10.53730/ijhs.v5n2.2937

