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ABSTRACT

MAP is the causative agent of paratuberculosis and has also been implicated in the etiology of Crohn's
Disease in humans. Therefore, the importance of studies on this subject increases as MAP causes many
economic losses by causing disease in cattle and is important for public health. The aim of this paper was to
map the global scientific landscape related to MAP research. The WOS database was queried for publica-
tions bearing the title "Mycobacterium avium subsp. paratuberculosis" during January 2001-December 2021
employing the R bibliometrix program. A total of 1775 articles were reviewed in this bibliometric analysis.
Notably, the majority of these articles originated from the USA (n = 536, 30.541%). The year 2013 emerged
as the most productive year for publications. In terms of research fields, veterinary science (n = 730, 41.6%)
was the leading research area. These studies were conducted by a diverse array of researchers, including vet-
erinarians, physicians, and other experts working to define MAP. The sustained increase in the number of
publications on paratuberculosis underscores the ongoing global interest in this factor. The determination of
effective control strategies for paratuberculosis is important for the food sector and public health. Therefore,
aresearch collaboration between countries should be established in this regard.
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Introduction

ycobacterium avium subsp. paratubercu-

losis (MAP) is a Gram-positive bacterium
with a size of 0.5x1.5 microns as short thick rods.
MAP is acid-fast, immobile, non-spore-forming, aer-
obic, non-encapsulated, and an obligate intracellular
bacterium. It grows very slowly in media and forms a
visible colony in 8-24 weeks [1]. Due to its lipid-rich
cell wall, MAP can survive for over a year in cattle fe-
ces and soil, approximately 160 days in river waters, 9
months in pool waters, and at least one year at -14°C
[2]. MAP is the etiological agent of paratuberculosis
(Johne's disease), an infectious disease characterized
by chronic gastroenteritis, diarrhea, and emaciation
in domestic and wild ruminants [3, 4]. Animals usu-
ally contract MAP through the consumption of con-
taminated feed, water, and colostrum. In infected
animals, it progresses with diverse symptoms, such
as severe diarrhea, cachexia, rough fur, dry skin, se-
vere anemia, submandibular edema, and a decrease in
milk yield [5]. Paratuberculosis has been reported in
many countries with a high prevalence [6-8]. There is
a hypothesis that MAP, the causative agent of paratu-
berculosis, may also be involved in Crohn's disease in
humans [9]. Crohn's disease is a chronic inflammato-
ry condition affecting the human gastrointestinal tract
from the mouth to the anus, and its exact cause re-
mains undetermined [3]. The similarity of the clinical
and pathological findings between paratuberculosis in
animals and Crohn's disease in humans supports the
idea that MAP might be involved in Crohn's disease
[10, 11]. Studies have shown the presence of MAP
DNA in the intestines of individuals with Crohn's dis-
ease, strengthening the notion that MAP could play a
role in this disease [12, 13].

It has been suggested that the transmission of
MAP from infected animals to humans may occur
through the consumption of contaminated meat, meat
products, dairy products, and water [14]. Both milk
and feces from dairy cows with clinical and subclin-
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ical paratuberculosis can lead to foodborne contam-
ination [15]. Studies have reported the presence of
MAP in milk, dairy products, meat, meat products,
baby foods, and river waters [16-20]. The fact that
MAP causes great economic losses in the ruminant/
livestock industry worldwide, harming animal wel-
fare, and its role in Chron’s disease in humans reveals
the importance and seriousness of this bacterium. Re-
cently, there have been increasing reports on the role
and importance of MAP in public health [21].

The aim of this study was to investigate the im-
portance of publications in this field and to perform
a bibliometric analysis to review relevant trends and
clusters. This analysis will provide a better under-
standing of the direction for future scientific and clin-
ical research.

Result
Document Analysis

In our bibliometric analysis of MAP studies con-
ducted during 2001-2021, we identified 1755 articles,
96.467% of which were published in SCIE-indexed
journals, and 3.533% were published in ESCI-indexed
journals. English was the predominant language, ac-

Table 1.
Number and rates of articles by languages.
Languages I({:ecord % of
ount 1.755
English 1722 98.120
Spanish 13 0.741
German 10 0.570
Portuguese 5 0.285
Indonesian 2 0.114
Polish 2 0.114
Italian 1 0.057
r 'j*“ g Figure 1.
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Table 2.
Publishing countries Most productive countries on MAP research.
Record Count Countries/Re-
s oo gions Record Count % of 1.755
* I USA 536 30.541
Canada 167 9.516
Australia 141 8.034
Germany 133 7.578
India 127 7.236
Italy 116 6.610
© Australian Burea of Statistics, GeoMames, Geospatial Data Edit, Microsaft, Navinfo, OpenStreethap, TomTom, Wikipedia SPain 84 4.786
Figure 3.
herl 4.501
Global article map of Mycobacterium avium subsp. paratuberculosis Netherlands 7 >0
*4 record(s) (0.228%) do not contain data in the field being analyzed England 67 3.818
counting for 95.448% of the papers (Table 1). New Zealand > 513
Czech Republic 53 3.020
Citation Distribution by Year
North Ireland 51 2.906
The analyzed articles amassed a total of 36 237 ci-
tations, resulting in an average h-index of 72. Notably, Scotland 4 2564
2013 had the highest number of papers, while 2021 France 44 2.507
haq the highest number of .c1tat10ns (Flgu.re 1). The Ireland 39 5920
United States was the most cited country (Figure 2).
South Korea 39 2.222
Distribution of Publications by Country Egypt 37 2108
The leading countries in terms of MAP-related Iran 37 5 108
publications were the USA (n = 536), Canada (n = i
167), and Australia (n = 141). MAP-related publica- Chile 35 1.994
tions emanated from 75 different countries across the Argentina 34 1.937
globe (Table 2 and Figure 3).
Brazil 31 1.766
Most Active Research Areas Japan 31 1.766
The articles were primarily related to the research Denmark 29 1.652
fields of Veterinary Sciences (n = 730), Microbiology
( _ _ Norway 23 1.311
n =519), and Immunology (n = 287) (Table 3).
Greece 22 1.254
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Figure 2.

Countries most cited in
Mpycobacterium avium sub-
sp. paratuberculosis studies
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Table 3.
Research areas of the publications on MAP

Research Areas l({;f:;:l 1% 7(5)2
Veterinary Sciences 730 41.595
Microbiology 519 29.573
Immunology 287 16.353
Agriculture 226 12.877
Food Science Technology 169 9.630
Biotechnology Applied Microbiology 158 9.003
Infectious Diseases 134 7.635
Science Technology Other Topics 81 4.615
Biochemistry Molecular Biology 79 4.501
Gastroenterology Hepatology 55 3.134
Research Experimental Medicine 38 2.165
Genetics Heredity 28 1.595
Cell Biology 22 1.254
Public Environmental Occupational Health 15 0.855
Zoology 15 0.855
Neurosciences Neurology 14 0.798
Pathology 14 0.798
Life Sciences Biomedicine Other Topics 12 0.684
Chemistry 10 0.570
Reproductive Biology 8 0.456
General Internal Medicine 6 0.342
Engineering 5 0.285
Environmental Sciences Ecology 4 0.228
Mathematical Computational Biology 4 0.228
Pharmacology Pharmacy 4 0.228

*Showing 25 out of 53 entries, 5 record(s) (0.285%) do not contain data in the field

being analyzed.

Most Prolific Affiliations

The organization with the most exten-
sive research output on MAP, contributing
168 articles, was the United States Depart-
ment of Agriculture (USDA) (Table 4).

Most Prolific Journals

The Journal of Dairy Science stood out
as the journal with the highest number of
MAP-related papers, with a total of 102
publications on this subject (Table 5).

Keyword Occurrence

Our bibliometric analysis highlighted
the most frequently used keywords depicted
in Figure 4. Keywords are integral to biblio-
metric analysis, aiding in the identification
of primary topics and themes within a spe-
cific research area. Search engine algorithms
rely on keywords to detect relevant litera-
ture. In our keyword visualization analysis,
colors indicate preferred keywords, with
red representing particularly popular ones.
Keywords displayed in larger font sizes had
a higher frequency of occurrence in the ar-
ticles (Figure 2).

Bibliographic Coupling Between
Countries

In the network visualization of bib-
liographic coupling between countries, the
size of the bubbles was directly proportion-
al to the volume of research conducted by
each country. The width of the lines con-
necting countries indicates the strength of
their coupling, while the line colors signify
the cluster to which each country has been
assigned. For this research, we considered a
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Figure 4.

Keyword visualization map of
articles containing Mycobacte-
rium avium subsp. paratuber-
culosis at least 5 times

*** Colors demonstrate pre-
ferred keywords, especially red
show popular keywords.. Key-
words represented with larger
circle size or font size had a
relatively higher occurrence in
the articles.
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Table 4.
List of the top affiliations.

IRANIAN JOURNAL OF VETERINARY SCIENCE AND TECHNOLOGY

Alaions o
grslgif States Department of Agriculture 168 9.573
University of Wisconsin System 88 5.014
University of Wisconsin Madison 87 4.957
University of Sydney 84 4.786
Indian Council of Agricultural Research Icar ~ 81 4.615
University of Minnesota System 76 4.330
University of Minnesota Twin Cities 76 4.330
University of Sassari 58 3.305
Cornell University 53 3.020
Czech Veterinary Research Institute 53 3.020
Iowa State University 53 3.020
Icar Central Institute for Research on Goats 51 2.906
University of Guelph 48 2.735
University of Pennsylvania 48 2.735
University of Calgary 46 2.621
Queens University Belfast 45 2.564
Icar Indian Veterinary Research Institute 39 2.222
Utrecht University 39 2.222
Egyptian Knowledge Bank Ekb 37 2.108
;J:liflzr:tlz r?f Veterinary Medicine Hannover 36 2051
Justus Liebig University Giessen 35 1.994
Universidad Austral De Chile 35 1.994
Agresearch New Zealand 34 1.937
Inrae 33 1.880
Friedrich Loeftler Institute 31 1.766

*Showing 25 out of 1.201 entries, 753 record(s) (42.906%) do not contain data in the

field being analyzed.
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Discussion

The results of bibliometric analysis in the
field of diseases have increasingly captured
the attention of scientists in recent years [22,
23]. Bibliometric analysis provides a scientif-
ic map of various diseases. In the realm of
health sciences, it evaluates how a particular
disease has evolved over the years and how
the inclination to research that disease has
shifted, employing a variety of indicators.
Bibliometric analysis serves as an analytical
method unveiling the broader intellectu-
al landscape surrounding the disease while
helping to identify particularly influential
articles [23, 24].

In our bibliometric analysis of MAP
studies spanning from 2001 to 2021, we dis-
covered 1775 articles, 96.467% and 3.533%
of which were published in SCIE-indexed
and ESCI-indexed journals, respectively.
These papers collectively received 36 237 ci-
tations, resulting in an average h-index of 72.
While the year 2013 had the highest number
of articles, 2021 saw the highest number of
citations. A steady increase in the number of
citations persisted until 2017; however, in re-
cent years (2018-2020), the average number
of citations has decreased. This phenomenon
might be attributed to older publications be-
ing cited more frequently than newly pub-
lished articles within that year [25].

Our findings revealed that a substan-
tial portion of MAP publications originat-
ed from the United States, accounting for
30.541 articles. This is hardly surprising, as
the USA, similar to the case of tuberculosis,
allocates more resources to research and de-
velopment related to paratuberculosis than
most other countries [26]. In terms of the
sheer number of publications, Canada ranks
second with 9516 articles, while Australia se-

Figure 5.

Countries with at least 5 publications
and 5 citations are shown on the map.
*Collaboration is shown with lines link-
ing nations. Stronger cooperation is in-
dicated by thicker lines. Countries with
a bigger circle or text size had a higher
level of international cooperation.
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cures the third position with 8349 articles.
The presence of these countries in the top
three may signify the widespread prevalence
of this factor within their regions. Germany,
as the fourth most productive country, with
7578 publications, can be linked to its sub-
stantial research funding initiatives. India,
an Asian nation, also occupies a prominent
position in the top five for productivity in
MAP research. An overarching examination
of the worldwide distribution of publica-
tions by country underscores the necessity
for the development and implementation of
global strategies to combat paratuberculosis.

Reviewing the leading journals based
on the number of published articles, we find
that the Journal of Dairy Science, ranked
first, with an impact factor of 4.225. It is
worth noting that the official publication of
the American Dairy Science Association is
not only indexed in WOS but is also included
in various databases, such as Agricola, Bio-
logical Abstracts, Biological and Agriculture
Index, BIOSIS Database, CABI Abstracts,
Current Contents, Elsevier Bibliographic
Databases, PubMed, and Scopus. When ex-
amining the most cited publications, the ar-
ticle titled "The Complete Genome Sequence
of MAP' by Li L. et al. published in 2005, has
garnered 353 citations.

In our co-citation analysis among coun-
tries, an interesting trend emerges; the
countries ranking in the top ten for article
publication, including the USA, Austra-
lia, Germany, India, Netherlands, Italy, and
Spain, are also prominent in joint citation
analysis for MAP.

The keywords "paratuberculosis” and
"Johne's disease" were the most frequently
encountered in our bibliometric analysis of
the number of publications, which aligns
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E?s]:lgf?cmrnals that published the greatest number of articles on MAP
el Comt 1735

Journal of Dairy Science 102 5.812
Veterinary Microbiology 94 5.356
OV;;erinary Immunology and Immunopathol- 74 4217
Plos One 58 3.305
Applied and Environmental Microbiology 57 3.248
Preventive Veterinary Medicine 52 2.963
Journal of Clinical Microbiology 42 2.393
{?glnrnal of Veterinary Diagnostic Investiga- 38 2165
Infection and Immunity 37 2.108
Clinical and Vaccine Immunology 32 1.823
Veterinary Research 26 1.481
Journal of Microbiological Methods 22 1.254
Vaccine 22 1.254
Small Ruminant Research 21 1.197
Tropical Animal Health and Production 21 1.197
Journal of Wildlife Diseases 19 1.083
American Journal of Veterinary Research 18 1.026
Canadian Veterinary Journal Revue Veteri-

naire Canadienne 18 1.026
International Journal of Food Microbiology 18 1.026
Veterinary Record 18 1.026
BMC Microbiology 17 0.969
BMC Veterinary Research 17 0.969
Gut Pathogens 17 0.969
Journal of Applied Microbiology 17 0.969
Research in Veterinary Science 17 0.969

*Showing 25 out of 329 entries
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Figure 6.

Authors with at least 10 pub-
lications and 100 citations are
shown on the map. **Citations
are shown by lines linking au-

thors. Authors with a greater cir-
cle size or font size had a higher
number of citations.
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with previous research confirming these data [27].
The fact that the agent is pathogenic for both animals
and humans makes these keywords the most com-
monly used.

The varying budgets between countries and uni-
versities influence the number of research projects
funded. The role of financial institutions in advanc-
ing science and research is crucial [28]. The results of
the present research showed that the USA ranks in the
top three financial institutions contributing to MAP
research, which is consistent with other studies [29].

Analyzing the institutions where research pub-
lished during 2001-2021 was conducted, the United
States Department of Agriculture, the University of
Wisconsin System, and the University of Wisconsin
Madison emerged as the top three funders of paratu-
berculosis research. The significance of these data is
expected to increase over time, encouraging funders
to be more diligent in using official fund names [30].
In line with the mentioned argument, a book by Kaz-
da et al. (2009) documented the prevalence of myco-
bacteria and their impact on the health of animals and
humans, highlighting financial losses in ruminants
due to MAP, food, and environmental contamination
[31].

The majority of publications were in English
(98.12%), and other languages included Spanish
(0.74%), German (0.57%), Portuguese (0.28%), Indo-
nesian (0.11%), Polish (0.11%), and Italian (0.05%).
These findings in our bibliometric analysis align with
a previous study [27]. The prevalence of English in
publications can be attributed to the widespread ac-
ceptance of English in the scientific community and
the fact that many publishers primarily accept articles
in English, increasing the international accessibility of
research findings.

The current study, conducted by veterinarians,
physicians, and food researchers, aims to define MAP.
It presents up-to-date data and sheds light on the
boundaries and trends in paratuberculosis research
from the past to the present. The continuous increase
in the number of publications addressing paratuber-
culosis signifies that this factor remains a topic of
active research worldwide. Given the importance of
determining effective control strategies for paratuber-
culosis in both the food industry and public health,
it is crucial to foster research collaborations between
countries. This bibliometric analysis provides a sub-
stantial period within the scientific literature for as-
sessing paratuberculosis, offering diverse data for fu-
ture research endeavors.

In conclusion, this study provides up-to-date data
on MABP, providing important information about the
frontiers and trends in MAP research from past to
present were presented. The steady rise in the number
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of publications on paratuberculosis reflects the con-
tinued global interest in this factor. Establishing effec-
tive control strategies for paratuberculosis is vital for
the food industry and veterinary medicine as well as
public health, highlighting the need for internation-
al research collaborations. This bibliometric analysis
provides an important timeframe in the scientific lit-
erature for evaluating paratuberculosis and provides
diverse data for future research in veterinary and hu-
man medicine.

Limitations

In this study, we examined the current status
and prospects of MAP research through bibliometric
analysis. However, there are several limitations to this
analysis. Firstly, the scope of this bibliometric analy-
sis was limited to publications published and indexed
in the WOS database, potentially overlooking reports
from other databases. Despite these limitations, the
study provided valuable insights into MAP trends and
identified areas with information gaps.

Secondly, considering that some authors may
have multiple names or variations in name spell-
ings, standardizing author names and terms based on
VOSviewer results may not be entirely accurate. This
could potentially lead to inaccurate results for certain
authors. Despite these drawbacks, this article offers a
foundational overview of MAP research.

Materials and Methods
Data Collection

Ethics approval was not required for this study as no human
or animal participants were included. To retrieve Mycobacterium
avium subsp. paratuberculosis publications, the WOS database
(Clarivate PA, USA) was used. To evaluate the impact of scientific
research effectively, the h-index was introduced as an alternative
to traditional bibliometric indicators. Data for this research were
sourced from the WOS database as of November 28, 2022. Infor-
mation from WOS, including publication titles, authors' names,
publication years, research countries, affiliated organizations,
journal names, keywords, abstracts, and citation data for each
record, was saved as TXT files and imported into Microsoft Of-
fice Excel 2019 (Los Angeles, USA). The research materials were
accessed through Canakkale Onsekiz Mart University's online li-
brary and digital resources.

Comprehensive Overview of the WOS Database

The WOS database was used to determine the research loca-
tion or country, the type of study, authorship, and the number of
citations. Only studies published during 2001-2021 were consid-
ered within the designated time frame. As the publication process
for 2023 investigations has not been completed yet, those belong-
ing to 2022 and 2023 were not included in the study. English was
the selected search language, and h-index was employed as an in-
dicator of publication impact.

Search Strategy

Aydemi ME. et al,, IJVST 2023; Vol.15, No.4
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The search terms (keywords) for this study were "Mycobac-
terium avium paratuberculosis” (Title) OR "Mycobacterium avi-
um subspecies paratuberculosis”" (Title) and Article (Document
Types) OR Science Citation Index Expanded (SCI-EXPANDED)
OR Emerging Sources Citation Index (ESCI) (WOS Index) and
2001-2021 (Publication Years). The selected timeframe was 2001-
2021, allowing us to observe bibliometric developments over the
last two decades. This research exclusively included research ar-
ticles, while letters, reviews, editorials, and other types of articles
were excluded. The WOS publications saved as TXT files were
imported into Microsoft Office Excel 2019 alongside document
categories, publication years, author names, journals, affiliations,
keywords, group authors, and citations.

Network Analysis

In this bibliometric study, VOSviewer (version 1.6.10, Leiden
University, The Netherlands) was employed for data importation
and also to reveal future trends, collaboration networks, and sig-
nificant findings. In addition, authorship, links, keywords, cita-
tions, and thematic words were collected and reviewed using this
software. This tool allowed for the analysis of keywords, co-occur-
rences, citations, co-authorships, and co-citations.

Authors' Contributions

M.E.A. and S.K.A. conceived and planned the
experiments. S.A. carried out the analysis. M.E.A,,
S.K.A. and S.A. contributed to the interpretation of
the results. M.E.A. took the lead in writing the manu-
script. All authors provided critical feedback for naly-
sis and manuscript.

Acknowledgements
Thanks to everyone who helped us in the current
study.

Competing Interests

The authors declare that there is no conflict of in-
terest.

Reference

. Chacon O, Bermudez LE, Barletta RG. Johne’s disease, inflam-
matory bowel disease, and Mycobacterium paratuberculosis.
Annu Rev Microbiol. 2004; 58:329-363. doi: 10.1146/an-
nurev.micro.58.030603.123726.

2. Manning EJ. Mycobacterium avium subspecies paratuberculo-
sis: a review of current knowledge. ] Zoo Wildl Med. 2001;
32(3):293-304. doi: 10.1638/1042-7260(2001)032[0293:MAS-
PAR]2.0.CO32.

3. Fawzy A, Zschock M, Ewers C, Eisenberg T. Genotyping meth-
ods and molecular epidemiology of Mycobacterium avium
subsp. paratuberculosis (MAP). Int J Vet Sci Med. 2018;
6:258-264. doi: 10.1016/j.ijvsm.2018.08.001.

4. Liu X, Li ], Yang X, Wang D, Wang J, Wu J. The seroprevalence
of Mycobacterium avium subspecies paratuberculosis in
dairy cattle in Xinjiang, Northwest China. Ir Vet J. 2017.70,

Aydemi ME. et al., IJVST 2023; Vol.15, No.4
DOI: 10.22067/ijvst.2023.83873.1289

53

RESEARCH ARTICLE

1-5. doi:10.1186/513620-016-0079-0.

5. Fecteau ME. Paratuberculosis in cattle. Vet Clin: Food Anim
Pract. 2018; 34(1): 209-222. doi: 10.1016/j.cvfa.2017.10.011.

6. Khamesipour F, Doosti A, Sebdani MM. Survey for the pres-
ence of Mycobacterium avium subsp. paratuberculosis in the
bull frozen semen samples and blood samples of cattle, sheep
and camel by nested- PCR. Kafkas Univ Vet Fak Derg. 2014;
20:681686. doi: 10.9775/kvfd.2014.10837.

7. Gurung RB, Begg DJ, Whittington RJA. National serosurvey
to determine the prevalence of paratuberculosis in cattle in
Bhutan following detection of clinical cases. Vet Med Sci.
2018; 4:288-295. doi: 10.1002/vms3.114.

8. Selim A, Ali AF. Ramadan E. Prevalence and molecular epide-
miology of Johne’s disease in Egyptian cattle. Acta Trop. 2019;
195:1-5. doi: 10.1016/j.actatropica.2019.04.019.

9. Hermon-Taylor J, El-Zaatari FAK. The Mycobacterium avium
subspecies paratuberculosis problem and its relation to the
causation of Crohn disease. In: Pathogenic mycobacteria in
water, Bartram, J., Cotruvo, J., Dufour, A., Rees, G., Pedley, S.
(Eds.), A Guide to Public Health Consequences, Monitoring
and Management IWA Publishing; 2004.5.74-94.

10. Harris NB, Barletta RG. Mycobacterium avium subsp. paratu-
berculosis in Veterinary Medicine Clin Microbiol Rev. 2001;
14:489-512. doi: 10.1128/CMR.14.3.489-512.2001.

11. Davis WC, Madsen-Bouterse SA. Crohn’s disease and My-
cobacterium avium subsp. paratuberculosis: The need for a
study is long overdue. Vet Immunol Immunopathol. 2012;
145:1-6. doi: 10.1016/j.vetimm.2011.12.005.

12. Feller M, Huwiler K, Stephan R, Altpeter E, Shang A, Furrer H,
Pfyffer GE, Jemmi T, Baumgartner A, Egger M. Mycobacteri-
um avium subspecies paratuberculosis and Crohn's disease: a
systematic review and meta-analysis. Lancet infect Dis. 2007;
7(9):607-613. doi: 10.1016/S1473-3099(07)70211-6.

13. Abubakar I, Myhill D, Aliyu SH, Hunter PR. Detection of
Mycobacterium avium subspecies paratuberculosis from
patients with Crohn's disease using nucleic acid-based tech-
niques: a systematic review and meta-analysis. Inflamm Bow-
el Dis. 2008; 14(3):401-410. doi: 10.1002/ibd.20276.

14. El-Zaataria FAK, Osatob MS, Graham DY. Etiology of Crohn’s
disease: the role of Mycobacterium avium subsp. paratu-
berculosis. Trends in Molecular Med. 2001; 7:247-252. doi:
10.1016/S1471-4914(01)01983-9.

15. Gill CO, Saucier L, Meadus W]. Mycobacterium avium subsp.
paratuberculosis in dairy products, meat, and drinking water.
J Food Prot. 2011; 74(3):480-499. doi: 10.4315/0362-028X.
JEP-10-301.

16. Gerrard ZE, Swift BM, Botsaris G, Davidson RS, Hutchings
MR, Huxley JN, Rees CE Survival of Mycobacterium avium
subspecies paratuberculosis in retail pasteurised milk. Food
Microbiol. 2018; 74:57-63. doi: 10.1016/j.fm.2018.03.004.

Trends in MAP global research



RESEARCH ARTICLE

17. Savi R, Ricchi M, Cammi G, Garbarino C, Leo S, Pongolini S,
Arrigoni N, Survey on the presence of Mycobacterium avi-
um subsp. paratuberculosis in ground beef from an indus-
trial meat plant. Vet Microbiol. 2015; 177(3-4):403-408. doi:
10.1016/j.vetmic.2015.03.013.

18. Rani S, Beaver A, Schukken YH, Pradhan AK. Modeling the
effects of infection status and hygiene practices on Mycobac-
terium avium subspecies paratuberculosis contamination
in bulk tank milk. Food Control. 2019; 104:367-376. doi:
10.1016/j.foodcont.2019.04.031.

19. Albuquerque PPE, Cezar RDS, Pinheiro JW, Grazielle Nasci-
mento G, Santos AS, Mota R A. Occurrence of Mycobacte-
rium avium subsp. paratuberculosis in coalho cheese in the
State of Pernambuco, Brazil Arq Bras Med Vet Zootec. 2019;
71(6):1917-1921. doi: 10.1590/1678-4162-10754 .

20. Botsaris G, Swift BM, Slana I. Detection of viable Mycobacte-
rium avium subspecies paratuberculosis in powdered infant
formula by phage-PCR and confirmed by culture. Int J of
Food Microbiol. 2016; 216:91-94. doi: 10.1016/j.ijfoodmi-
€ro.2015.09.011.

21. Aydemir ME, Arslan A. Mycobacterium avium subsp. para-
tuberculosis and food safety. Curr Perspect Health Sci.
2020;2:74-82.

22. Kelly J, Glynn R, O’Briain D, Felle P, McCabe ]. The 100
classic papers of orthopaedic surgery: A bibliometric
analysis. ] Bone Jt Surgery Br. 2010; 92:1338-1343. doi:
10.1302/0301-620X.92B10.24867.

23. Sugimoto CR, Ahn YY, Smith E, Macaluso B, Lariviere V.
Factors affecting sex-related reporting in medical research:
A cross-disciplinary bibliometric analysis. Lancet 2019; 393:
550-559. doi: 10.1016/S0140-6736(18)32995-7.

Online supplemental material

IRANIAN JOURNAL OF VETERINARY SCIENCE AND TECHNOLOGY

24. Koo M. Systemic lupus erythematosus research: A bibliomet-
ric analysis over a 50-Year Period. Int J Environ Res Public
Health 2021; 18:7095. doi: 10.3390/ijerph18137095.

25. Donthu N, Kumar S, Mukherjee D, Pandey N, Lim WM. How
to conduct a bibliometric analysis: An overview and guide-
lines. J Bus Res. 2021; 133:285-296. doil: 10.1016/j.jbus-
res.2021.04.070.

26. Islam MA, Kundu S, Hanis TM, Hajissa K, Musa KI. A Global
Bibliometric Analysis on Antibiotic-Resistant Active Pulmo-
nary Tuberculosis over the Last 25 Years (1996-2020). Antibi-
otics, 2022; 11(8):1012. doi: 10.3390/antibiyotikler11081012.

27. Ekundayo TC, Okoh Al Systematic assessment of mycobac-
terium avium subspecies paratuberculosis infections from
1911-2019: A growth analysis of association with human
autoimmune diseases. Microorganisms, 2020; 8(8):1212. doi:
10.3390/microorganisms8081212.

28. Gléser J, Velarde KS. Changing funding arrangements and
the production of scientific knowledge: Introduction to the
special issue. Minerva, 2018; 56:1-10. doi: 10.1007/s11024-
018-9344-6.

29. Nafade V, Nash M, Huddart S, Pande T, Gebreselassie N,
Lienhardt C, Pai M. A bibliometric analysis of tuberculo-
sis research, 2007-2016. PloS one, 2018; 13:e0199706. doi:
10.1371/journal.pone.0199706.

30. Kaevska M, Hruska K, Analysis of publications on paratuber-
culosis from 1995 to 2009 with emphasis on the period from
2005 to 2009. Vet Med. 2010; 55:(2)43-54.

3

—

. Kazda J, Pavlik I, Falkinham III JO, Hruska K. The ecolo-
gy of mycobacteria: impact on animal’s and human’s health.
Springer XVIII; 2009..

Supplementary Figure 1. A Three-field Plot (Sankey diagram) of country, keyword, and cited

journals for the ten most researched topics.
Supplementary Figure 2. Trend topic

Trends in MAP global research

Aydemi ME. et al,, IJVST 2023; Vol.15, No.4
DOI: 10.22067/ijvst.2023.83873.1289

54



IRANIAN JOURNAL OF VETERINARY SCIENCE AND TECHNOLOGY RESEARCH ARTICLE

COPYRIGHTS

©2023 The author(s). This is an open access article distributed under the terms of the

Creative Commons Attribution (CC BY 4.0), which permits unrestricted use, distribution, @
and reproduction in any medium, as long as the original authors and source are cited. No

permission is required from the authors or the publishers.

How to cite this article

Aydemir ME, Kili¢ S, Alkan S. Global Mycobacterium avium subsp. paratuberculosis Research Trends: A Network and Bibliometric
Analysis. Iran ] Vet Sci Technol. 2023; 15(4): 46-55.

DOI https://doi.org/10.22067/ijvst.2023.83873.1289

URL:https://ijvst.um.ac.ir/article_44448 html

Aydemi ME. et al., IJVST 2023; Vol.15, No.4 Trends in MAP global research
DOI: 10.22067/ijvst.2023.83873.1289

55



