i o o e = - rias
BT I // 3
.- .,‘
s Jr ——
— ~
T ﬁ . N
... . b .
Q’iIl p— et
- e
.

g Microbiol.

Health Educ.
-:‘- Journal

’




J. MicrosioL. & HEALTH EDUC. & Microbiol.
79y Health Educ.

VoL. 4 (NUM 1) 2022 ;‘Ljoumal

The Journal of Microbiology & Health Education (JM&HE) is an international journal,
intended for the publication of original scientific articles, clinical case, short paper, research
note, case report and review.
JM&HE is an independent, on-line publication with an national and international editorial
board. JIM&HE is open access with no cost to view or download articles and reasonable cost
for publication of research articles, making JM&HE easily available to scientists from
resource restricted regions.
The Journal is intended to publish original contributions covering different aspects of:
* Microbiology; basic, clinical (bacteriology, parasitology, mycology and virology),
industrial (biotechnology), environmental, food, sanitary and agricultural
* Food safety and food toxicology, science and technology
* Education for health; safety, infection prevention, therapy and pharmacotherapeutic
monitoring of infections, epidemiology of infections, health education (personal
hygiene and health care), healthy eating, drug use and prevention of multi-drug
microbial resistance, risk analysis and risk factors that favor the infection.
Sometimes submitted manuscripts need Editorial improvements that require consultation
between the authors and the editorial board. JM&HE has a specialized editorial staff, the
Area Coeditors Committee, to work with authors from developing countries to generate an
article that meets international publication standards. This may include editing for English,
reorganization of the manuscript, or even suggestions on experimental design. Working in an
interactive manner, the Area Coeditors Committee and the authors, will be able to achieve
not only a manuscript at international standards but also the exchange of ideas and methods
for publishing in other international journals.

J. Microbiol. & Health Educ.

Vol. 4 (num. 1 — January - December) 2022

Printing date: December 30, 2022

Av. Zoquipan 1022, Zoquipan, C P. 45150, Zapopan, Jalisco, México.
Contacto con el editor: journalmhe@gmail.com

97



J. MicroBioL. & HEALTH EDUC. £ ?Iﬂici“;bg;l-
i ca uc.
VoL. 4 (num. 1) 2022 S o

EDITORIAL COMMITTEE OF THE ISSUE:
Dra. Elvira D. Jacobi Salazar

Managing Editor / Gerente editorial
journalmhe@gmail.com

AREA COEDITORS:
* National associate editors:

Dr. Joaquin L. Urquidez Galicia — Cinvestav, Unid. Zacatenco, CDMX. México
Microbiology and clinical toxicology area

Dr. Daniel Rojas Castro — Centro Universitario de Investigaciones Biomédicas de la Universidad
de Colima, Colima, México
Immunology and medical area

Dra. Martha Maria Arévalo Sanchez — México
Biotechnology and food sciences area

e International associate editors:

Dra. MyriamVilegas Berzunza — Universidade Estadual Paulista, Brasil
Epidemiology area

Dra. Herminia Gutiérrez Rojas — Universidad de Granada, Espana
Pharmacology area

GUEST CO-EDITORS / REVIEWERS FOR THIS ISSUE:

Dr. José Agustin Navarro Gomez, Centro Universitario de Investigaciones Biomédicas de la
Universidad de Colima, Colima, México

Dr. Ernesto Lagos Llamas, Universidad Auténoma de Sinaloa, Sinaloa, México

Dra. Rosa Maria Martinez Lopez, Universidad Auténoma de Querétaro, Querétaro, México
Phyllis N. Della, Ph.D., Haverford College, Pennsylvania, United States of America

Dra. Claudia Luz Navarro Villarruel, Universidad de Guadalajara, Jalisco, México

Dra. MyriamVilegas Berzunza, Universidade Estadual Paulista, Brasil

Dr. Oscar Silva Marrufo, Universidad Tecnoldgica de Rodeo, Durango, México

Dra. Martha Maria Arévalo Sanchez, México

98



J. MicrosioL. & HEALTH Epuc. g Microbiol.
7Y Health Educ.

VoL. 4 (NUM 1) 2022 ;’\"._Joumal

INDEX:

+ DISSERTATION / DISERTACION
Underreporting: the situation of gastrointestinal and parasitic diseases in Mexico

Antonio Olivas-Davila

p. 104-105 (English)

The consumer and spoiled meat products
Tania Karina Ceja-Farias

p. 106-107 (Spanish)

Biological risks in the workplace
Sofia Aranda-Rojas
p. 108-109 (English)

Control of pathogens and undesirable substances in pet food
Alfonso Jesus Clouthier-Rios

p. 110-112 (Spanish)

« REVIEW ARTICLE /REVISION
Opisthorchis viverrini infection
Josué Mondragon, Arturo Acevedo, Moénica Hernandez and Alexxa Leyva

p. 113-119 (English)

99



J. MicrosioL. & HEALTH EDUC. & Microbiol.
7Y Health Educ.

VoL. 4 (NUM 1) 2022 :‘._joumal

Editorial

The editorial team of J. Microbiol. & Health Educ. Vol. 4 (num. 1): 2022, wants to express its
gratitude to the CONACYT Scientific and Technological Research Fund for the support
granted.

We welcome new members of the Editorial Committee and invited reviewers.

We thank readers for their interest in our magazine. We have observed a significant increase
in the number of referrals and potential evaluators. Our index and databases that index our
articles have also been increased, such as Google scholar, Google Books, DOAJ-Directory of
Open Access Journals and ROAD-Directory of Open Access scholarly Resources.

We would like you to consider asking your universities or research centers to include the link
to the open access journal JIM&HE so that you are constantly updated on the topics that
interest you.

For the access and guarantee to health education that our developing nations require, IM&HE
continues to spread the science and technology of our researchers.

Elvira D. Jacobi Salazar, Ph.D.
Managing Editor / Gerente editorial

journalmhe@gmail.com
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- Author Guidelines-

* Focus and scope

JM&HE publishes national and international scientific contributions, in english and spanish,
with the understanding that all submitted manuscript is original and unpublished. The
evaluation of the scientific content and quality of the received manuscripts is under a
double-blind strategy by at least two specialized referees, who can be from the journal’s
internal group, or external. The reviewing process is under complete anonymity.

The final editorial decision is made based on the recommendations of the peer reviewers,
provided these recommendations are in accord without any strong dissenting opinions.
Where there are dissenting or opposing views, the paper is assessed by a third reviewer who
may or may not be a member of the journal's Editorial Board. Once all reviews have been
received and considered by the editors, a final decision is made and a letter drafted to the
corresponding author. Possible final decisions include:

* Acceptance without revision

* Acceptance subject to minor revision

* Resubmission for review after major revision

* Declined

Where there are issues with the standard of presentation or clarity of language, the authors
will be informed accordingly and provided with suggestions or assistance for rectification.

The manuscripts or contributions are the product of original research or bibliographic
reviews in the different areas of;

- Microbiology; basic, clinical (bacteriology, parasitology, mycology and virology), industrial
(biotechnology), environmental, food, sanitary and agricultural

- Food safety and food toxicology, science and technology

- Education for health; safety, infection prevention, therapy and pharmacotherapeutic
monitoring of infections, epidemiology of infections, health education (personal hygiene and
health care), healthy eating, drug use and prevention of multi-drug microbial resistance, risk
analysis and risk factors that favor the infection.

JM&HE do NOT publish technical reports, critics or opinions, biographies, etc.

JM&HE’s objective is to create a space for discussion and divulgation of results and advances
of high-level original research. Consequently, the journal focuses on researchers or
academics of each of the above-mentioned areas.

Download the guidelines for authors and submission format (WORD)
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- Author Guidelines-

* Cover letter

All manuscripts submitted to JM&HE must be accompanied by a letter stating that this
manuscript is original, unpublished, not in press or posted elsewhere in English or any other
language, and is not currently available. you are considering posting elsewhere.

Authors should suggest three potential unbiased reviewers (with email addresses) who are
gualified to review their manuscript.

The submitted cover letter must declare that all authors have seen and approved the
content of the manuscript and have contributed significantly to the work.

* Type of articles

Original Articles: An original article should be at least 2100 words long excluding references
and title page.

Brief original articles (Short paper): The text for Brief Articles should not exceed a total of
2100 words, including an abstract (see below), references (not to exceed 30), figures (not
more than 3), and tables (not to exceed 3). Subdivisions of sections are encouraged to help
orient the reader.

Case reports: These should describe case diagnosis and investigations or treatments which
are of exceptional interest, highlighting novel and important findings.

Letters to the editor: The text for letters the editor should not exceed a total 1,200 words.
References (not to exceed 15), figures (not more than 2) and tables (not to exceed 2).
Subdivisions of sections are encouraged to help orient the reader but should be general,
such as “The Study” and “Conclusions”. Letters to the editor are generally updates on recent
infectious disease trends and research, but may also respond to recent articles published in
JM&HE.

* Submission of Manuscripts

Submission to the JM&HE is free and open to everyone. The Corresponding Author
should register on this site, and enroll as Author, before you can be author of a submission.
Manuscripts and all the necessary additional files are submitted on the site, using the new
submission wizard. Make a new submission to the ORIGINAL ARTICLE section.

*IMPORTANT: Please note that the JM&HE cannot be held responsible for emails from the
editors or proofreaders that are not received by authors due to errors in spam filters on
public email servers such as Yahoo, Hotmail or Gmail, or your company / institutional
policies. Please add journalmhe@gmail.com to your email service’s trusted email list and/or
make sure to frequently check online for changes in your manuscript’s status.
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- Author Guidelines-

* Publication Fees

The JM&HE charges an Article Processing Charge of U.S. $100 (incl. VAT) for accepted
articles, to cover copyediting and production costs. You are kindly invited to contact the
Billing Department at journalmhe@gmail.com for details.

Since we don't want to make the payment capability to be a barrier, if you or your institution
is unable to cover the costs, you may apply for a waiver by sending a detailed letter
to journalmhe@gmail.com, explaining the reasons of your request at the time of
submission. Waive requests after the review has been initiated can not be considered.

* Copyright Notice
Authors who publish with this journal agree to the following terms:

Authors retain copyright and grant the journal right of first publication with the work
simultaneously licensed under a Creative Commons Attribution License that allows others to
share the work with an acknowledgement of the work's authorship and initial publication in
this journal.

Authors are able to enter into separate, additional contractual arrangements for the non-
exclusive distribution of the journal's published version of the work (e.g., post it to an
institutional repository or publish it in a book), with an acknowledgement of its initial
publication in this journal.

Authors are permitted and encouraged to post their work online (e.g., in institutional
repositories or on their website) prior to and during the submission process, as it can lead to
productive exchanges, as well as earlier and greater citation of published work (See The
Effect of Open Access).

* Privacy Statement

The names and email addresses entered in this journal site will be used exclusively for the
stated purposes of this journal and will not be made available for any other purpose or to
any other party.
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DISSERTATION / DISERTACION

Underreporting: the situation of gastrointestinal and parasitic diseases in
Mexico
Subnotificacion: la situacion de las enfermedades gastrointestinales y parasitarias en
México
Antonio Olivas-Davila®

Instituto de Salud del Estado de México, Secretaria de salud, Av. Independencia Oriente # 1009, Col. Reforma y F.F.C.C.
C.P. 50070, Toluca, Estado de México. +52 (722) 2 26 25 00 Email.: webmasterisem@salud.gob.mx

Dissertation history: " Corresponding author:
Received 17 Dec 2022 Antonio Olivas-Dévila
Accepted 19 Dec 2022 Electronic mail address: webmasterisem@salud.gob.mx

Available online 30 Dec 2022

Gastrointestinal diseases refer to disorders that affect  prevalence of peptic ulcers in Mexico was around
the digestive system, including the esophagus, 6.5%.

stomach, intestines, liver, gallbladder, and pancreas.

Some common gastrointestinal diseases include In terms of infectious gastrointestinal diseases, such
gastritis, gastroenteritis, viral, bacterial or parasitic  as gastroenteritis, Mexico has faced challenges in the
infections, peptic ulcers, irritable bowel syndrome  past. Outbreaks of diseases like cholera,
(IBS), inflammatory bowel disease (IBD), and liver  salmonellosis, and norovirus infections have been
diseases such as hepatitis. reported, particularly in areas with inadequate

sanitation and water supply.
It is difficult to assess the exact situation of

gastrointestinal diseases in Mexico due: Parasitic gastrointestinal diseases are a significant
a) potential underreporting and variations in  public health concern in Mexico, with several
healthcare access and common parasitic infections affecting the

b) deficient reporting systems. population. These infections can be caused by

various parasites, including protozoa and helminths.
Underreporting can occur for various reasons,

including: Here are some examples of parasitic gastrointestinal
a) limited access to healthcare, diseases in Mexico:
b) lack of awareness or education about
gastrointestinal diseases, Amebiasis: Amebiasis is caused by the protozoan
¢) cultural factors, and parasite Entamoeba histolytica. It can lead to
d) inadequate surveillance systems. diarrhea, abdominal pain, and in severe cases, liver

abscesses. Mexico has reported cases of amebiasis,
However, some studies and reports have highlighted  particularly in areas with poor sanitation and limited
specific gastrointestinal diseases in Mexico. For  access to clean water.
example, a study published in 2018 reported a high
prevalence of irritable bowel syndrome (IBS) in  Giardiasis: Giardiasis is caused by the protozoan
Mexico, with an estimated prevalence rate of 16.7%.  parasite Giardia lamblia. 1t can cause diarrhea,
Another study published in 2017 found that the abdominal cramps, bloating, and weight loss.
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Mexico has reported cases of giardiasis, especially in
rural areas with inadequate sanitation and hygiene
practices.

Cryptosporidiosis: Cryptosporidiosis is caused by
the protozoan parasite Cryptosporidium spp. It can
result in severe diarrhea, abdominal pain, nausea,
and vomiting. Mexico has reported cases of
cryptosporidiosis, often associated with
contaminated water sources and poor hygiene
practices.

Ascariasis: Ascariasis is caused by the roundworm
Ascaris lumbricoides. It can lead to intestinal
obstruction, abdominal pain, and nutrient
deficiencies. Mexico has reported cases of ascariasis,
particularly in rural and impoverished areas with
limited access to proper sanitation and hygiene
facilities.

Trichuriasis: Trichuriasis is caused by the whipworm
Trichuris trichiura. It can cause chronic diarrhea,
abdominal pain, and anemia. Mexico has reported
cases of trichuriasis, especially in areas with poor
sanitation and hygiene practices.

J. MICROBIOL. & HEALTH EDUC.

Taeniasis/Cysticercosis: Taeniasis is caused by the
tapeworm Taenia solium, while cysticercosis is the
result of the larval form of the same parasite.
Taeniasis can cause gastrointestinal symptoms,
while cysticercosis can lead to neurologic
manifestations. Mexico has reported cases of both
taeniasis and cysticercosis, particularly in regions
where pork consumption and inadequate food
preparation practices are prevalent.

It is important to note that efforts is a made in Mexico
to improve surveillance, prevention, and treatment of
parasitic gastrointestinal diseases. These include
public health campaigns promoting hygiene
practices, access to clean water, proper sanitation
facilities, and deworming programs to reduce the
burden of these infections.

For the most up-to-date and detailed information on
the prevalence and specific measures taken to
address parasitic gastrointestinal diseases in Mexico,
I recommend consulting reports and studies from
reputable health organizations such as the Secretaria
de Salud (Ministry of Health) of Mexico or the
National Institute of Public Health (Instituto
Nacional de Salud Publica).

The concepts and opinions of the articles are the sole responsibility of their author(s); at no time does it compromise
the guidelines and policies of the Journal of Microbiology & Health Education and its Editorial Committee.
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DISERTACION/DISSERTATION

El consumidor y los productos carnicos deteriorados
The consumer and spoiled meat products

Tania Karina Ceja-Farias”

Bio-Technological Development Division, Ciénega University Center, University of Guadalajara, University Av. 1115,
Lindavista, Postal Code 47810, Ocotlan, Jalisco State. Mexico.

Dissertation history: * Corresponding author:
Received 14 Dec 2022 Tania Karina Ceja-Farias
Accepted 16 Dec 2022 Electronic mail address: taniiaceja@gmail.com
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El consumo y conservacion de la carne ha sido una  Cabe mencionar que la mayoria de los
actividad prioritaria desde tiempos remotos. microorganismos patégenos no deterioran al
Actualmente, aun cuando existen tendencias de alimento, por lo que su presencia puede pasar
alimentacion que excluyen a la carne, en muchos desapercibida para el consumidor, asimismo la
hogares este elemento ya sea crudo, minimamente  mayoria de los microorganismos deterioradores no
procesado o procesado, sigue siendo un componente  suelen = comportarse como  microorganismos
importante y muy presente en el dia a dia. Esto  patdgenos, sin embargo, las condiciones bioquimicas
conlleva a tener la misma importancia en el mercado y toxicoldgicas generadas tras su desarrollo en un
de la industria alimentaria, por esta razon la calidad  alimento pudieran generar una enfermedad de origen
e inocuidad de la carne y sus productos cobra alimentaria (no necesariamente una infeccion). Por
relevancia. lo que esto sugiere qué un alimento deteriorado no es
apto para su consumo.

Es bien conocido que la carne cruda puede poseer

contaminacion de origen tanto por microorganismos  Actualmente, la mayoria de los consumidores estan
patogenos  (Escherichia coli, Salmonella 'y  sensibilizados del peligro de consumir alimentos
Campylobacter), como deterioradores  contaminados o deteriorados, sin embargo, muy
(Pseudomonas, bacilos y bacterias acido lacticas). pocos consumidores conocen las caracteristicas
Estos microorganismos suelen estar presentes en el propias del deterioro de cada alimento; fecha de vida
animal desde la crianza y por ende en el posterior  1til, fecha de consumo preferente bajo alguna
faenado, esto debido a la falta de buenas practicas de  condicidon de almacenamiento o conservacion.
higiene en el proceso de la matanza y

acondicionamiento de la canal. Si bien, la presencia  La premisa es que los alimentos se deterioran porque
de microorganismos patogenos y deterioradoresenla  no son consumidos antes de que esto ocurra, sin
carne minimamente procesada no condena al embargo, el tiempo de aparicion de los signos de
producto a su deterioro o a la enfermedad del deterioro puede verse acelerado y ocurrir antes de la
consumidor, si esta presente el potencial peligro, por  fecha estimada si se descuidan las condiciones
lo que si se favorecen las condiciones para que el  apropiadas para su almacenamiento y conservacion.
desarrollo microbiano alcance un numero suficiente

para detonar el deterioro o alcanzar la dosis infectiva, En los productos carnicos procesados, ya sean
se magnifica el riesgo de que esto ocurra. horneados, ahumados y/o empacados al vacio, el
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deterioro suele presentarse con la aparicion de limo
lechoso 'y  viscoso, colonias  microbianas
blanquecinas en la superficie del alimento y la
aparicion de gas en el empaque, también pueden
presentar una despigmentacion del tejido o cambio
de color a una pigmentacion verdosa, ademas de olor
fétido caracteristico de las aminas bidgenas. Estos
signos de deterioro de la carne suelen presentarse en
piezas crudas o productos procesados que fueron
expuestos a condiciones fuera de las recomendadas
para su almacenamiento y conservacion.

Se han documentado numerosas faltas a las buenas
practicas de conservacion de los alimentos carnicos
crudos y procesados, principalmente en puntos de
comercializacion mayorista y expendios minoristas.
Estas faltas favorecen el deterioro de los productos
carnicos incuso antes de que el consumidor los
adquiera. Sin embargo, los consumidores también
juegan un papel importante en el correcto manejo y
almacenamiento del alimento en el hogar, ya que el
manejo que se le dé al alimento favorecera o no, el
desarrollo microbiano en el producto.

El consumidor comun, usualmente no estad
consciente y no da prioridad a las condiciones
optimas de transporte de estos alimentos (carnicos)
desde el expendio hasta su hogar, por lo que es
frecuente que estos productos se mantengan en
condiciones de refrigeracion desfavorables, es decir
a temperaturas por arriba de los 8 grados centigrados
(46 °F) por largos periodos de tiempo, lo que
eventualmente permitirda el crecimiento de
microorganismos  psicrotrofos y  mesoéfilos
deterioradores y patdgenos presentes.

Por ultimo, para guiar al consumidor, es necesario
que conozca que existen dos estrategias importantes
para un mejor manejo de los productos carnicos y por
ende, reducir los riesgos tanto de infeccion, como de
deterioro prematuro del producto:

J. MICROBIOL. & HEALTH EDUC.

Iniciando en el expendio,

a) El consumidor debe elegir correctamente el
producto (sin deterioro evidente y en aparente
buena higiene),

b) Asegurarse que éste se encuentre en buenas
condiciones de refrigeracion o congelacion (2 a
8 °C, 28-46 °F),

c) Revisar las fechas de consumo preferente (con
un margen de por lo menos 5 dias posteriores),
y

d) Debe elegir los productos refrigerados al final
de la compra (de esta manera, asegurar que
permanezcan el menor tiempo posible fuera de
la temperatura adecuada de refrigeracion de
camino al hogar, que se recomienda sea menor
a 2 horas).

Posteriormente en su hogar,

a) Seguir las recomendaciones de almacenamiento
y conservacion  propias del alimento
(usualmente se encuentran declaradas en el
empaque), haciendo uso de congeladores y/o
refrigeradores  exclusivos para alimentos
congelados y refrigerados,

b) Consumir primero los alimentos carnicos con la
fecha de consumo preferente mas proxima.

c¢) Congelar en porciones individuales la carne
cruda y descongelarla en refrigeracion 24 horas
antes de su preparacion,

d) Evitar que se derramen sobre otros alimentos,
los lixiviados de los productos carnicos en el
proceso de descongelacion,

e) Evitar en medida de lo posible congelar por mas
de un mes los productos carnicos,

f) Monitorear constantemente los signos evidentes
de deterioro en los alimentos almacenados en
congelacion y/o refrigerados, ya que es la mejor
estrategia para evitar el rezago de alimentos.

g) Es relevante la importancia que tiene el
consumidor en la prevencion del deterioro de los
productos carnicos y la disminucion del
potencial riesgo de contraer una enfermedad
infecciosa al realizar un buen manejo y
almacenamiento del alimento en el hogar.

The concepts and opinions of the articles are the sole responsibility of their author(s); at no time does it compromise
the guidelines and policies of the Journal of Microbiology & Health Education and its Editorial Committee.
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DISSERTATION / DISERTACION

Biological risks in the workplace

Riesgos biologicos en el lugar de trabajo

Sofia Aranda-Rojas”

Department of Occupational and Prevention at University Hospital Fundacion Jiménez Diaz, Universidad Autonoma de
Madrid, Avenida de los Reyes Catolicos, 2. 28004 Madrid, Spain. Teléf.: +34 915 504 800 (extension: 2309).

Dissertation history: * Corresponding author:
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Biological risks in the workplace refer to potential substances  present in  their = work
hazards posed by biological agents that can cause environment, such as dust mites, mold
harm to workers' health. These risks can arise from spores, animal dander, or pollen. These
exposure to various biological substances, such as allergens can lead to respiratory symptoms or
bacteria, viruses, fungi, parasites, and toxins. Here skin reactions.
are some common examples of biological risks in the e) Vector-borne diseases: Workers in outdoor
workplace: occupations, such as forestry, agriculture, or
landscaping, may face risks associated with
a) Infectious diseases: Workers in healthcare vector-borne diseases transmitted by insects
settings, laboratories, or industries that or ticks, such as Lyme disease, dengue fever,
involve close contact with people or animals or West Nile virus.
may be at risk of contracting infectious f) Hazardous biological materials: Workers
diseases. This includes healthcare workers handling hazardous biological materials,
handling patients with contagious illnesses, such as certain bacteria, viruses, or
laboratory personnel handling infectious genetically modified organisms (GMOs),
specimens, or animal handlers exposed to may face risks associated with accidental
zoonotic diseases. exposure or contamination.

b) Bloodborne pathogens: Workers who come
into contact with blood or other potentially = To address these biological risks, employers and
infectious materials, such as healthcare = workers can take various preventive measures,
professionals, laboratory technicians, or including:
waste management personnel, are at risk of

exposure to bloodborne pathogens like HIV, a) Implementing appropriate personal

hepatitis B, and hepatitis C. protective equipment (PPE) such as gloves,
c) Respiratory hazards: Workers exposed to masks, and protective clothing.

airborne biological agents, such as bacteria, b) Providing training and education on the

viruses, or fungi, can be at risk of respiratory proper handling, storage, and disposal of

infections. This may occur in industries such biological materials.

as healthcare, agriculture, animal farming, or c) Establishing protocols for infection control,

waste management. including hand hygiene practices and
d) Allergens: Some workers may develop disinfection procedures.

allergies or sensitivities to biological
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d)

Conducting risk assessments to identify
potential biological hazards in the workplace
and implementing control measures to
minimize exposure.

Regularly monitoring and evaluating the
effectiveness of control measures.
Complying with relevant regulations and
guidelines regarding biological hazards in
the workplace.

It's important for employers to have occupational
health and safety programs in place to mitigate the
biological risks and ensure the well-being of their
workers. Additionally, workers should be aware of
the potential biological hazards in their work
environment and follow the recommended safety
practices and protocols. Here are some common
practices and protocols that can help reduce
biological risks:

a)

b)

d)

Risk assessment: Conduct a thorough risk
assessment to identify potential biological
hazards in the workplace. This includes
assessing tasks, processes, and materials that
may pose risks to workers' health.
Engineering controls: Implement
engineering controls to minimize or
eliminate exposure to biological hazards.
This may involve using ventilation systems,
containment devices, or physical barriers to
prevent the spread of airborne pathogens or
other biological agents.

Administrative controls: Establish
administrative controls to manage and
reduce biological risks. This includes
implementing policies, procedures, and work
practices that minimize exposure, such as
proper handling and disposal of biological
materials, safe work procedures, and hygiene
practices.

Personal protective equipment (PPE):
Provide appropriate personal protective
equipment to workers based on the identified
biological risks. This may include gloves,
masks, protective clothing, goggles, or face

g)

h)

)

J. MICROBIOL. & HEALTH EDUC.

shields. Ensure proper training on the correct
use, maintenance, and disposal of PPE.
Hygiene practices: Promote good hygiene
practices among workers to minimize the
spread of biological agents. This includes
regular handwashing with soap and water,
using hand sanitizers, avoiding touching the
face, and practicing respiratory hygiene
(covering mouth and nose when coughing or
sneezing).

Training and education: Provide
comprehensive training and education to
workers about the potential biological risks
in their workplace and the necessary
precautions to prevent exposure. This should
include information about the proper use of
PPE, hygiene practices, and reporting
procedures for incidents or concerns.
Vaccinations:  Encourage or  require
appropriate  vaccinations for workers,
especially in industries with a higher risk of
exposure to specific infectious diseases. This
may include vaccinations for diseases like
hepatitis B or influenza.

Cleaning and disinfection: Implement
regular cleaning and disinfection protocols in
the workplace, particularly in areas where
biological agents may be present. Use
appropriate  disinfectants and cleaning
methods to eliminate or reduce the risk of
contamination.

Monitoring and evaluation: Regularly
monitor and evaluate the effectiveness of the
implemented practices and protocols. This
may involve conducting inspections, audits,
or health surveillance to ensure compliance
and identify areas for improvement.
Compliance with regulations and guidelines:
Stay up to date with relevant regulations,
guidelines, and standards related to
biological risks in the workplace. Comply
with local, national, and international
requirements to ensure a safe and healthy
working environment.

The concepts and opinions of the articles are the sole responsibility of their author(s); at no time does it compromise
the guidelines and policies of the Journal of Microbiology & Health Education and its Editorial Committee.

109



A Microbiol.

JOURNAL OF MICROBIOLOGY & HEALTH EDUCATION, Vol. 4. No. 1, 2022, Pages 110-112. Q} Health Educ.
http://journalmhe.org . JOUTNAL

Copyright: © 2022 by the authors. Licensee by JM&HE. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/)

DISERTACION / DISSERTATION

Control de patogenos y sustancias indeseables en alimentos para
mascotas

Control of pathogens and undesirable substances in pet food

Alfonso Jesus Clouthier-Rios *

Facultad de Medicina Veterinaria y Zootecnia, UNAM - Universidad Nacional Autonoma de México, Ciudad Universitaria,
Av. Universidad #3000, Colonia, C.U., Coyoacadn, 04510 Ciudad de México, México

Dissertation history: * Corresponding author:
Received 14 Dec 2022 Alfonso Jesus Clouthier Rios
Accepted 21 Dec 2022 Electronic mail address: alfonso.jclouthier@unam.mx

Available online 30 Dec 2022

Los patogenos en los alimentos para mascotas son animales y puede encontrarse en alimentos
microorganismos que pueden causar enfermedades mal almacenados o que no se han calentado
en los animales que los consumen. Algunos de los adecuadamente.

patdgenos comunes que pueden estar presentes en los f) Hongos toxigénicos

alimentos para mascotas incluyen:

a) Salmonella: Esta bacteria puede causar Esimportante tener en cuenta que los alimentos para
enfermedades gastrointestinales graves en  mascotas adecuadamente formulados y procesados
animales. Puede encontrarse en alimentos  generalmente estin disefiados para eliminar o
crudos o mal cocidos, asi como en minimizar la presencia de patégenos. Ademas, se
ingredientes de baja calidad. recomienda a los duefios de mascotas que manejen y

b) Escherichia coli: Algunas cepas como la almacenen los alimentos correctamente, siguiendo
O157:H7, pueden ser perjudiciales para las las instrucciones del fabricante, para evitar la
mascotas y causar enfermedades  proliferacion de patdogenos, promover la generacion
gastrointestinales. La contaminacion puede  de micotoxinas en el alimento y proteger la salud de
ocurrir a través de ingredientes crudos o  sus mascotas.
contaminacion  cruzada  durante la
produccién de alimentos. En este contexto, las micotoxinas son sustancias

c) Listeria monocytogenes: Esta bacteria puede  toxicas producidas por hongos que pueden
causar infecciones graves en animales. contaminar los alimentos para mascotas. Estas
Puede encontrarse en alimentos refrigerados  toxinas pueden encontrarse en ingredientes como
y puede ser resistente a condiciones granos, semillas y otros productos agricolas que se
adversas, lo que la hace peligrosa incluso en  utilizan en la fabricacion de alimentos para mascotas.

bajas concentraciones. Algunas de las micotoxinas mas comunes incluyen:
d) Campylobacter: Esta bacteria es una causa a) Aflatoxinas: Son producidas principalmente
comun de enfermedades gastrointestinales por los hongos del género Aspergillus. Las
en animales. Puede transmitirse a través de aflatoxinas  pueden  encontrarse  en
alimentos crudos o contaminados, como ingredientes como el maiz, mani, nueces y
carne de ave cruda. semillas. Son especialmente peligrosas para
e) Clostridium perfringens: Esta bacteria es los perros y pueden causar problemas

responsable de la intoxicacion alimentaria en hepaticos graves.
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El consumidor y los productos carnicos deteriorados

b) Deoxinivalenol (DON): También conocido
como toxina vomitoxina, es producido por el
hongo Fusarium. Puede encontrarse en
cereales como el trigo, cebada y avena. El
consumo de alimentos contaminados con

problemas

gastrointestinales y afectar la salud de las

DON puede provocar

mascotas.

c) Zearalenona: Es otra micotoxina producida
por el hongo Fusarium. Puede encontrarse en
granos como el maiz, trigo y cebada. La
exposicion a zearalenona puede causar
trastornos reproductivos y hormonales en las

mascotas.

d) Ocratoxina A: Es producida por los hongos
del género Aspergillus y Penicillium. Puede
encontrarse en granos, café y frutas secas. La
ocratoxina A puede tener efectos toxicos en
los rifiones y el sistema inmunologico de las

mascotas.

El control de las micotoxinas en los alimentos para
mascotas es fundamental para garantizar la seguridad
de los animales. Los fabricantes de alimentos para

mascotas implementan diversas medidas
prevenir la presencia de micotoxinas, como:

a) Seleccion y evaluacion de proveedores de
ingredientes para asegurar la calidad y

minimizar la contaminacion

micotoxinas.

b) Anadlisis y pruebas de los ingredientes y
para detectar

productos terminados
presencia de micotoxinas.

c) Uso de técnicas de
adecuadas, como el secado
almacenamiento adecuado de

ingredientes, para prevenir el crecimiento de
hongos y la producciéon de micotoxinas.

d) Cumplimiento de regulaciones y estandares
de seguridad alimentaria establecidos por las

autoridades competentes.

El control de patdgenos y sustancias indeseables en
alimentos para mascotas es crucial para garantizar la
seguridad y la calidad de los productos. Aqui tienes
algunas medidas y practicas clave que se emplean
comunmente en la industria de alimentos para
mascotas para controlar patdgenos y sustancias

indeseables:

procesamiento
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b)
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Buenas Practicas de Manufactura (BPM):
Los fabricantes de alimentos para mascotas
siguen las BPM para garantizar una higiene,
saneamiento 'y manejo adecuados de
ingredientes y productos terminados. Esto
incluye mantener instalaciones limpias, un
almacenamiento adecuado de ingredientes y
seguir procedimientos operativos
estandarizados.

Analisis de Peligros y Puntos Criticos de
Control (HACCP): El HACCP es un enfoque
sistematico utilizado para identificar y
controlar riesgos en el proceso de
produccion. Los fabricantes de alimentos
para mascotas implementan los principios
del HACCP para identificar posibles riesgos,
establecer puntos criticos de control y
establecer procedimientos de monitoreo para
prevenir o eliminarlos.

Seleccion y prueba de ingredientes: Los
fabricantes de alimentos para mascotas
seleccionan y obtienen ingredientes de
proveedores  confiables. A  menudo
establecen  especificaciones para  los
ingredientes 'y realizan pruebas para
asegurarse de que cumplan con los
estandares de seguridad y calidad. Esto
incluye la deteccion de patdogenos como
Salmonella y E. coli, asi como pruebas de
otros contaminantes 0 sustancias
indeseables.

Control de calidad y pruebas: Los fabricantes
de alimentos para mascotas tienen medidas
rigurosas de control de calidad. Realizan
pruebas regulares de materias primas,
muestras en proceso y productos terminados
para verificar su seguridad y calidad. Esto
incluye pruebas microbiologicas, analisis
nutricionales y verificacion de
contaminantes como micotoxinas.
Procesamiento térmico: Se utilizan técnicas
de procesamiento térmico, como la coccion,
horneado o extrusion, en la fabricacion de
alimentos para mascotas. Estos procesos
ayudan a destruir o inactivar patégenos y
microorganismos que puedan estar presentes
en los ingredientes crudos.

Etiquetado del producto y transparencia: Los
fabricantes de alimentos para mascotas
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g)

h)

proporcionan  etiquetado  preciso y
transparente de sus productos. Esto incluye
listar  los ingredientes, informacion
nutricional 'y cualquier alérgeno o

contaminante potencial que pueda estar
presente.

Auditorias y aseguramiento de calidad de
proveedores: Los fabricantes de alimentos
para mascotas suelen realizar auditorias y
evaluaciones de sus proveedores de
ingredientes para asegurarse de que cumplan
con los estandares apropiados de calidad y
seguridad. Esto incluye verificar sus
practicas de fabricacion, procedimientos de
control de calidad y protocolos de prueba.
Cumplimiento normativo: Los fabricantes de
alimentos para mascotas se adhieren a los
requisitos y pautas reglamentarias aplicables
especificas para la produccion de alimentos
para mascotas. Estas regulaciones pueden
variar segun el pais o la region y a menudo
incluyen pautas especificas para la obtencion
de ingredientes, etiquetado y estandares de
seguridad.

)

)

k)

Procedimientos de retiro: En caso de
problemas de seguridad o contaminacion
potencial, los fabricantes de alimentos para
mascotas tienen procedimientos establecidos
para retirar rapidamente los productos
afectados del mercado e informar a los
consumidores.

Mejora continua: Los fabricantes de
alimentos para mascotas buscan una mejora
continua al mantenerse actualizados sobre
las ultimas investigaciones, mejores
practicas de la industria y problemas
emergentes relacionados con la seguridad de
los alimentos para mascotas. Monitorizan
activamente e incorporan nuevas
tecnologias, procesos y conocimientos
cientificos para mejorar los controles de
seguridad.

Al implementar estas medidas, los
fabricantes de alimentos para mascotas
buscan minimizar la presencia de patdogenos
y sustancias indeseables en sus productos,
garantizando la seguridad y el bienestar de
las mascotas que consumen sus alimentos.

The concepts and opinions of the articles are the sole responsibility of their author(s); at no time does it compromise
the guidelines and policies of the Journal of Microbiology & Health Education and its Editorial Committee.
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Opisthorchis viverrini infection
Infeccion por Opisthorchis viverrini
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Article history: ABSTRACT
Received 2 Mar 2022 Opisthorchiasis, caused by consuming infected raw cyprinid freshwater fish or
Received in revised from 16 contaminated water with Opisthorchis viverrini, is one of the most important risk
Mar 2022 factors for cholangiocarcinoma in endemic countries, such as Thailand, Laos, and
Accepted 18 Jun 2022 Cambodia."'* It has been stimated that 67.3 million people are at risk of acquiring
Available online 30 Dec 2022 an O. viverrini infection, and 10 million people are infected.'* Nowadays, the gold
standard for the diagnosis of liver fluke is the demonstration of eggs in stool
" Corresponding author: samples, nevertheless, there are more diagnosis methods such as
Josué¢ Mondragon Morales immunochromatography, ELISA and PCR test.!* The diagnosis of
Phone: +52 55 7342 7547 cholangiocarcinoma in most of the patients is in stages III or IV, because most of
Electronic mail address: the patients are asymptomatic or the diagnosis is incidental in a routine health check,
Josueinfoesm@gmail.com that’s the reason why it has a poor prognosis at 5 years.'? The standard treatment is
the praziquantel. People who don’t tolerate praziquantel could be treated with
tribendimidine, with less adverse effects'*
Keywords: Liver fluke, Cholangiocarcinoma, Freshwater snail, Cyprinid fish,
Praziquantel.

RESUMEN

La opistorchiasis, infeccion causada por el consumo de perscado de agua dulce del género Cyprinid o por la ingesta de agua
contaminada con Opisthorchis viverrini, es uno de los mas importantes factores de riesgo para colangiocarcinoma en paises
endémicos, como Tailandia, Laos y Cambodia. ''* Se ha estimado que 67.3 millones de personas estan en riesgo de adquirir
la infeccion, y 10 millones de personas se encuentran infectadas. Actualmente, el método diagndstico de eleccion para la
infeccion es la demostracion de huevos in muestras de heces, sin embargo, existen otros métodos diagnosticos de utilidad
como la inmunocromatografia, el ELISA y la PCR. !* En la mayoria de los pacientes al diagndstico, el colangiocarcinoma se
encuentra en estadios III o IV, debido a que la mayoria cursan de forma asintomatica o el diagndstico se realiza de forma
incidental posterior a un chequeo médico de rutina, esta, es la razon por la que el prondstico es malo a 5 afios. !2 El tratamiento
de eleccidn es el praziquantel, y como tratamiento alternativo se encuentra la tribendimidina, con menores efectos adversos. '

Palabras clave: Trematodo hepatico, Colangiocarcinoma, Caracol de agua dulce, Pez ciprinido, Praziquantel.

INTRODUCTION consequence, cholangiocarcinoma in endemic
Ophistorchis viverrini is the etiologic agent of the  regions. It’s a trematode (liver fluke) of the family
ophistorchiasis, and one of the potential risk  Opisthorchiidae, and genera Amphimerus.’
factors to cholecystitis, cholangitis and the worst
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It has a complex life cycle that includes two
intermediate hosts such as freshwater snail and the
cyprinid fish, and different definitive hosts such as
the human, dogs, cats, foxes, and bears.’

Most of the patients are asymptomatic, and they
are inly diagnosed when the cholangiocarcinoma
is in stages III or IV, and it’s unresectable, or like
an incidental diagnosis in a healthcare checkup.

Table 1. Risk factors for Opisthorchis viverrini infection.

EPIDEMIOLOGY

The global estimate of the number of people
infected with liver fluke is 10 million people. (8
million in Thailand). Opisthorchis viverrini is
known from continental Southest Asia,
particularly in Thailand, Lao PDR, Cambodia,
Southern Vietnam, Malaysia, Siangapore and the
Philippines. (Table 1)

Tabla 1. Factores de riesgo para infeccién por Opisthorchis viverrini.

Risk factors

Demographic factors. Male

Age younger than 24 years or older than 55 years

Low level of education
Fisherman?’
Rice Farmer'’

People who migrate from the northeast of Thailand have a 2.28-2.42-fold
higher risk of infection than nonmigrants®

Environmental and

geographic factors Absence of sanitation

Households with dogs and cats

Health behavior factors Persistent smoking

Consumption of alcohol

Consumption of raw freshwater fish
Contaminated drinking water

Unsafe disposal of food waste

Lack of knowledge about praziquantel treatment?’

LIFE CYCLE

1. The embryonated eggs of O. viverrini are
ingested by freshwater snails (Bithynia
siamensis, B. gioniomphalos and B. s. simensis)
which are the first intermediate hosts and in
which it goes through an asexual reproductive
cycle.

2. In the digestive tract of the freshwater snail, the
embryonated egg becomes a miracidia, the
miracidia penetrates the snail tissue and
transforms into a sporocyst, then into a rediae
and finally into a free-swimming cercariae, the
duration from ingestion of eggs until release of
the cercariae takes about 2 months.

3. The cercariae swims to find their second
intermediate host, the cryprinid fish, in which
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attach to the skin and transform into a
metacercariae.

4. The metacercariae becomes infective in about 1
month.

5. The definitive hosts acquire the infection by
eating fermented, raw, or undercooked
freshwater cyprinid fish containing the
infective metacercariae, in which digestive duct
transforms into a larva. The larva migrates into
the biliary system.® The entire life cycle
requires 4-4.5 months and worms have a
lifespan of about 10 years.

6. Finally, the embryonated eggs are excreted with
the host’s feces, the worms lay about 2,000-
4,200 eggs daily. ® (Figure 1)
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PATHOGENESIS
O. viverrini is the most important risk factor to
cholangiocarcinoma in endemic countries,
nevertheless, the combination of exogenous
carcinogens such as nitrosamines in fermented fish
and pork magnify the risk of
cholangiocarcinoma.'”

The liver fluke suckers make a vicious cycle of
ulceration (by clinging to the bile duct),
inflammation and healing process those results in
DNA damage and progression to
cholangiocarcinoma.

O. viverrini causes an important immune response.
One of the most important responses, is the
interleukin-6  (IL-6), which is secreted in
proinflammatory processes.

The IL-6 is associated with periductal fibrosis and
promotes cell proliferation by activating
progranulin expression.

The host defense system is activated by the O.
viverrini’s  eggs antigens, which induce
inflammatory cascade by upregulating TLR-4,
activation of NFkB, inducible nitric oxide
synthetase and cyclooxygenase-2; and expression
and secretion of IL-6, IL-8, TNF-a, IL-B1 and
oxidative stress reactants. '° (Figure 2)
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The definitive
hosts acquire the
infection by eating

cyprinid fish.

Larva migrates to
biliary system.
Finally, the eggs

are excreted with
the host feces..

Figure 1. Life cycle of O. viverrini.
Figura 1. Ciclo de vida de O. viverrini.

Macrophages activate by the egg’s antigens
generate an intense inflammatory cells infiltration
and subsequently, granulomas around the eggs. °

One of the most interesting consequences of the O.
viverrini infection is the different microbiome
profile, Helicobacter pylori and Opisthorchis
viverrini may potentially form an obligatory
mutualism alliance. Both pathogens increase the
degree of fibrosis, cholangitis, and duct
hyperplasia.?

Cholangiocarcinoma is an aggressive cancer with
high progression and metastasis, it’s originated by
chronic inflammation of the bile ducts in response
to liver fluke infection.

The cholangiocarcinoma of the O. viverrini
infection has different characteristic in contrast
with primary sclerosing cholangitis and chronic
inflammation’s cholangiocarcinoma. '®

In one studyl2, cancer cells characteristically
present complex karyotypes with high aneuploidy,
with different expression profiles and histological
subtypes (adenocarcinoma, poorly differentiated
(non-keratinized) and well-differentiated
(keratinized) squamous carcinomas) of
xenografted tumors.'®

cell
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Pathogenesis of Opisthorchis viverrini infection.

Immune system
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Figure 2. Pathogenesis of OpiSthOfChiS viverrini infection. 1. The biliary ducts damaged release Damage-associated molecular patterns
(DAMPs). 2. The DAMPs activate the immune system with the subsequent release of interleukins. 3. The chronic inflammation makes ulcers and fibrosis in
the cubic epithelium. 4. The complications of O. viverrini’s infection are cholecystitis, cholangitis and cholangiocarcinoma.

Figura 2. Patogénesis de la infeccidn por Opisthorchis viverrini. 1. El dafio al epitelio cdbico de los conductos biliares ocasionan la
liberacion de patrones moleculares asociados a dafio (DAMPs). 2. Los DAMPs ocasionan la liberacién de interleucinas por activacion del sistema inmune.
3. La inflamacidn crénica lleva a ulceracion y fibrosis. 4. Las complicaciones asociadas a la infeccién por O. viverrini son la colecistitis, colangitis y el

colangiocarcinoma.

CLINICAL MANIFESTATIONS

A major part of patients are asymptomatic or
present unspecified manifestations before
diagnosis, therefore, cholangiocarcinoma
associated with this infection has a poor prognosis.
Cholangiocarcinoma is the second most common
primary liver cancer, after hepatocarcinoma,
which derives from the epithelial cells of the bile
ducts. Cholangiocarcinoma can be divided into 2
subtypes depending on the anatomical structure
involved: extrahepatic (75%) and intrahepatic
(25%), in turn, extrahepatic is subdivided into
perihilar, middle and distal, depending on the
location of the tumor. '° (Figure 3)

®

(<) pistal (dCCA)

Intra-hepatic (iCCA)"\‘
Peri-hiliar (pCCA)

Granulomas.

Figure 3. Cholangiocarcinogenesis. The O. viverrini’s infection produces chronic
inflammation, biliary ducts granulomas, DNA damaged, and fibrosis, each of them, a necessary
factor for cholangiocarcinoma. The cholangiocarcinoma is classified by its location, it could be
intrahepatic (iCCA) or extrahepatic, which in turn is divided in perihiliar (pCCA) and distal (dCCA).

Figura 3. Colangiocarcinogénesis.

Extrahepatic cholangiocarcinoma can manifest
with obstructive signs, such as pain in the right
hypochondrium, pruritus, acholia, and coluria;
and nonobstructive or systemic signs, such as
fatigue, abdominal pain, weight loss, and liver
mass on abdominal examination. !
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Some patients are incidentally diagnosed on a
medical check-up.
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DIAGNOSIS

The diagnosis of O. viverrini infection is difficult,
it needs a high grade of suspicious, because most
of the patients are asymptomatic or it is diagnosed
in a healthcare checkup. The gold standard

J. MICROBIOL. & HEALTH EDUC.

biliary fluid, or duodenal fluid, however, there are
more diagnosis methods, with high sensitivity and
specificity that can help us to diagnose the
infection, such as immunochromatography,
ELISA, etc. (Table 2)

continues to be the detection of eggs in feces,

Table 2. Diagnostic methods for O. viverrini infection and cholangiocarcinoma.

Tabla 2. Métodos diagndsticos para infeccidn y colangiocarcinoma por O. viverrini.

Diagnostic Accuracy. Characteristics
method Sensitivity. Positive Specificity Negative
Predictive value Predictive value
Laboratory Direct simple smear: Direct simple It’s the gold standard for diagnosis of
examination. 12.4%. (7.5-18.9%)* smear: 68.5%. human live fluke infection, the
Kato-Katz technique: (63.7-73%)* sample could be feces, bile, or
68.3%. (60-75.7%)* Kato-Katz duodenal fluid.*°
Detection by fecal technique:85.7%
parasite concentrator (81.4-89.3%)*
kit (FPCK): 32.4%. Detection by fecal
(24.9-40.7%)* parasite
concentrator kit
(FPCK):  73.8%.
(69-78.2%)*
ELISA-based 100%.%3 97.9%.13 98.3%.13 95.4%.13 Consists in the reaction of antibodies
serodiagnosis. to an antigen of Opisthorchis
viverrini in the sera of infectious
patients.®
Immunochromato  94.6%.%3 91.2%.13 89.7%.13 95.4%.13 It’s a speedy and simple technique
graphic test (ICT) - by dropping the sample containing
based an analyte onto a test strip, that
serodiagnosis. produces a result in 10 to 15
minutes.3
Stool-PCR OvNad1: 64%. OvNadl: 100%. OvNadl: 100%. OvNadl: 77.12%. NADH dehydrogenase subunits were
amplification test OvNad2: 88%. OvNad2: 100%. OvNad2: 100%. OvNad2: 91%. designed from partial sequence of
of OvNad OvNad4: 80%. OvNad4: 100%. OvNad4: 100%. OvNad4: 85.85%.  Opisthorchis viverrini mitochondrial
subunits. OvNad5: 100%.° OvNad5: 100%.° OvNad5: 100%.° OvNad5: 100%.° DNA.?
Endoscopic 96%.11 60%.11 96%.11 60%.11 The endoscopic ultrasonography is a
Ultrasonography. minimally invasive procedure that
uses high-frequency sound waves to
produce detailed images of
hepatobiliary and pancreatic
systems. 1!
Magnetic 95.35%.1! 94.74%.1 93.18%.% 94.43%.1 The MRCP is a special type of
resonance magnetic resonance imaging exam
cholangiopancreat that produces detailed images of the
ography (MRCP). hepatobiliary and pancreatic
systems, including liver, gallbladder,
bile ducts, pancreas, and pancreatic
duct. 1!
Endoscopic Aspiration  cytology:  Aspiration Aspiration Aspiration The Endoscopic Retrograde
Retrograde 42.1%. cytology: 100%. cytology: 100%. cytology: 32.7%. Cholangiopancreatography (ERCP) is
Cholangiopancreat  Brush cytology: 58.4%. Brush  cytology: Brush  cytology: Brush cytology: an endoscopic technique used to
ography (ERCP) Biopsy: 63.5%. 100%. 100%. 50%. obtain  tissue  samples.  This

with
Histopathology.

Double-tissue
sampling (DTS): 64.9%.
Triple-tissue sampling
(TTS): 85%.4

Biopsy: 100%.
Double-tissue

sampling  (DTS):
100%.
Triple-tissue
sampling  (TTS):
100%.*

Biopsy: 100%.
Double-tissue

sampling  (DTS):
100%.
Triple-tissue
sampling  (TTS):
100%.*

Biopsy: 54.8%.
Double-tissue

sampling  (DTS):
62%.

Triple-tissue
sampling  (TTS):
53.8%.%

technique increments the sensitivity
and specificity of the diagnostic
method.*
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TREATMENT

The treatment against the oncological liver fluke
consists of two guidelines which are based on, a)
the control of the transmission of cases with the
eradication of this parasite and, b) the prevention
of the progression of the pathology to reduce the
number of cases of cholangiocarcinoma induced
by infection caused by Opisthorchis viverrini.?

For a long time, praziquantel has been used as an
antimalarial treatment in conjunction with health
campaigns focused on promoting the consumption
of properly cooked meat and fish as well as
reducing the spread of fecal matter in the
environment due to deposition at ground level,
inadequate latrines, defective drainage, and
irrigation of plantations with wastewater. All these
measures showed a 57-64% decrease in cases, as
well as a 3-5% decrease in prevalence. However,
infection by O. viverrini does not provide
protective immunity to a person, so they are still
susceptible to reinfection.’

In endemic areas, both cases of reinfection and
cholangiocarcinoma have been reported, which
have been associated with the consumption of
praziquantel. Due to its poor control, dependence
on deworming, self-medication by the population,
and easy availability of the antimalarial in
pharmacies as it is an over-the-counter product.?
Although the data suggest an increase in cases,
there is a lack of evidence linking treatment with
praziquantel and  the  appearance  of
cholangiocarcinoma. The available evidence in
animal models suggests that the factors that
increase the risk of cholangiocarcinoma a load of
worms and substances secreted in the bile duct that
cause liver damage as well as periductal fibrosis,
while another model in hamsters with
cholangiocarcinoma was treated with praziquantel
presented a slow progression of this pathology.
And those studies in humans infected with O.
viverrini relate to alcoholism and the consumption
of foods rich in nitrosamines as risk factors for the
development of cholangiocarcinoma. !>
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Alternative treatment

In one study, (Sayasone S, Keiser J, Meister I, et.
al.) The use of tribendimimidine (single dose 200
mg children and 400 mg adults) was shown to be
inferior compared to praziquantel (50 mg/kg of
weight and 25 mg/kg of weight, two doses) against
infection by O. viverrini (All children included in
the study were cured).'*

Nowadays, tribendimidine could be used to treat
O. viverrini infection in people who don’t tolerate
praziquantel %4

Despite other pharmacological alternatives,
praziquantel is the first-line medication, as it is a
drug with a short half-life, which is safe and
effective against the parasite and other
trematodes. '

The WHO recommends annual deworming in
endemic regions with a prevalence greater than
20% and every two years in populations with a risk
of less than 20%. Thanks to the use of this sanitary
measure, a decrease in cholangiocarcinoma
morbidity was found when praziquantel was used
as the first choice for infection caused by
Opisthorchis viverrini.?

PROGNOSIS

Most patients with cholangiocarcinoma are
diagnosed at stages III and IV at the time of
diagnosis. 7 Cholangiocarcinoma has a poor
prognosis with a 5-year survival rate of
approximately 5% in the type intrahepatic and
17% in  the  perihiliar and  distal
cholangiocarcinoma. *
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