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Evaluating the Impact of Rapid Thermoresistance (RTT) on
Membrane and Chromatin Features in Post-Thawed Bovine Semen

By Denise Martins Reis, Augusto Urzedo Pereira Queiroz, Chamberttan Souza Desidério,
Amanda Pifano Neto Quintal, Marcelo Emilio Beletti, Bruno Augusto Nassif Travencolo,
Guilherme Costa Venturini & André Belico de Vasconcelos
Universidade de Uberaba (UNIUBE)
Abstract-  This work aims to evaluate the effects of rapid thermoresistance on the
morphofunctional aspects of membranes using flow cytometry, as well as the quality of sperm
chromatin using the Toluidine Blue technique, both before and after the thermoresistance test.
Six sets of frozen semen from ten bulls were used. The samples were thawed in a water bath at
36°C and separated into two aliquots. The first aliquot, control group (C), was kept in a test tube
previously heated to 36°C with subsequent evaluationsusingmicroscopy, cytometry, and
chromatin analyses. The second aliquot, experimental group (E), underwent the rapid
thermoresistance test (RTT) in a water bath preheated at 46°C for 30 minutes with subsequent
evaluations usingmicroscopy, cytometry, and chromatin analyses. For statistical analysis, the
paired T test, significance (P<0.05), was used.
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Evaluating the Impact of Rapid Thermoresistance
(RTT) on Membrane and Chromatin Features in
Post-Thawed Bovine Semen

Denise Martins Reis * Augusto Urzedo Pereira Queiroz °, Chamberttan Souza Desidério °,
Amanda Pifano Neto Quintal ©, Marcelo Emilio Beletti ¥, Bruno Augusto Nassif Travengolo ®,
Guilherme Costa Venturini * & André Belico de Vasconcelos "

Abstract- This work aims to evaluate the effects of rapid
thermoresistance on the morphofunctional aspects of
membranes using flow cytometry, as well as the quality of
sperm chromatin using the Toluidine Blue technique, both
before and after the thermoresistance test.Six sets of frozen
semen from ten bulls were used. The samples were thawed in
a water bath at 36°C and separated into two aliquots. The first
aliquot, control group (C), was kept in a test tube previously
heated to 36°C with subsequent evaluationsusingmicroscopy,
cytometry, and chromatin analyses. The second aliquot,
experimental group (E), underwent the rapid thermoresistance
test (RTT) in a water bath preheated at 46°C for 30 minutes
with subsequent evaluations usingmicroscopy, cytometry, and
chromatin analyses. For statistical analysis, the paired T test,
significance (P<0.05), was used. It was observed that from the
results presented, semen samples after the resistance test
showed a reduction of approximately 56% for motility and 36%
for vigor (P< 0.05) when compared to samples before the test.
In the flow cytometry evaluation, a significant difference was
observed for all points analyzed (plasma membrane and
acrosomal membrane). The results obtained with the Toluidine
Blue technique, it can be observed that the RTT does not
interfere with the chromatin structure, and this is probably due
to the structure of mammal sperm DNA. It was concluded that
the rapid thermoresistance test (RTT) alters the structures,
mainly acrosomal structures, and has no interference in the
chromatin compression structure, and should be considered,
in association with other evaluation tests, a complementary
parameter in the evaluation of bovine semen quality.
Keywords:  fertility, =~ membranes,  sperm
thermoresistance.

cells,

[. INTRODUCTION

rtificial insemination with the use of genetically
Asuperior animals has been gaining prominence
due to the excellent results in the
commercialization of cryopreserved bovine semen.
Thus, the concern with bull fertility is recurrent among

rural producers, as well as scholars who dedicate

Author o o x v:  Universidade de Uberaba (UNIUBE), Uberaba, MG,
Brazil. e-mail: andre.vasconcelos@uniube.br

Author p: Universidade Federal do Triangulo Mineiro (UFTM), Uberaba,
MG, Brazil.

Author @: Faculdade Associadas de Uberaba (FAZU), Uberaba, MG,
Brazil.

Author ¥ §: Universidade Federal de Uberlandia (UFU), Uberléndia, MG,
Brazil.

themselves to sperm analysis to detect changes in
sperm cells (Alquézar-Baeta et al 2019).

The fertility potential of male cattle is determined
through semen analysis in a set of evaluations.
However, for this analysis to be more efficient, it is also
necessary to evaluate the internal structure of the sperm
in conjunction with the rapid thermoresistance test (RTT)
(Alves et al 2015). This can be used to evaluate the
fertility of frozen semen, simulating a biological process.
One of the possibilities to mimic this condition is to
promote thermal stress, under controlled conditions, in a
water bath, a situation close to the conditions to which it
is exposed in the female genital tract (Cunha et al 2012).

The potential study of RTT is to promote thermal
stress in sperm, and in conjunction with flow cytometry
and combined with the use of fluorophores, it allows
evaluating the integrity of the plasma and acrosomal
membrane, as well as the integrity of the DNA, after the
induction of stress, providing pre- and post-heating
parameters of post-thawed bull semen (Arruda et al
2007). Also adding to the analysis, the Toluidine Blue
(TB) technique has been widely used in the study of
chromatin changes (Mello 1982).

Therefore, this research aims to evaluate the
effects of rapid thermoresistance on  the
morphofunctional aspects of plasma and acrosomal
membranes, as well as on the chromatin quality of post-
thawed bull semen, both before and after the rapid
thermoresistance test.

[I. MATERIALS AND METHODS

a) Obtaining Bovine Semen Samples

Six batches of frozen semen from ten bulls were
used, obtained from Sexing Technologies Repro
.C.M.G.A. Ltda. (Brindes) Use Authorization Protocol
135190833813983 08/11/2019 — CNPJ 23.694.902/0
001-70 — Indaiatuba — SP.Only samples containing at
least 30% sperm with progressive motility were used in
the study (CBRA Manual, 2013).

b) Sperm Preparation

To carry out the experiment, the samples were
thawed in a water bath at 36.8°C (CBRA Manual, 2013)
and separated into two aliquots. The first aliquot, control

© 2024 Global Journals
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group (C), was kept in a test tube previously heated to
36.8°C and subsequently evaluated by microscopy,
cytometry and chromatin analysis. The second aliquot,
experimental group (E), was kept in a water bath at 46°C
for 30 minutes to perform the rapid thermoresistance
test (RTT) (Arruda et al 2007, Cunha et al., 2012),
followed by microscopy, cytometry and chromatin
analyses. The experiment was carried out in triplicate
and the evaluations were carried out by a single
evaluator.

c) Sperm Evaluations

For the microscopic evaluations, a bright field
microscope (Nikon eclipse e200) was used. 10 uL of the
sample were added between the slide and coverslip,
both before and after the thermoresistance test, and
sperm motility and vigor were evaluated at 10x
magnification, according to Brazilian College of Animal
Reproduction (Manual CBRA, 2013).

In the cytometric evaluations, a flow cytometer
(FACSC alibur™) was used to detect the integrity
parameters of the plasma (propidium iodide /1.5 mM)
and acrosomal (Fitc-PNA/1.125 g/mL) membranes. A
560 nm short pass dichroic mirror,green fluorescence
(FL1) was collected using a 515 meter545 nm bandpass
filter. Red fluorescence (FL3) was collected through a
650 nm long-pass filter, after 640 nm filtering. long pass
filter. The sheath/sample was placed on “low”
andadjusted to a flow rate of 100 cells per second when
analyzing a sample with a concentration of 1.25 x105
sperm/mL. Data acquisition from 15,000 cells was
collected in list modeusing BD Cell Quest Pro software
version 4.0 (Becton Dickinson®, San Jose, CA, USA)as
described by (Vasconcelos et al 2017).

For chromatin analysis, the protocol as reported
by Beletti and collaborators (2005) was followed. For
this, the smear technique was performed on the
samples taken at the two moments (before and after the
thermoresistance test). They were fixed with absolute
alcohol: acetic acid: 3:1, for one minute and afterwards
immersed in 70% alcohol for three minutes. With this,
four slides of each sample were made, which were later
kept in 4N hydrochloric acid for 25 minutes, followed by
washing in distilled water. After this procedure, the
slides were kept at room temperature (dry) followed by
the addition of three to four drops of Toluidine blue and
covered with a coverslip. For the analysis, a microscope
(Leica DM500) coupled to an image capture system
(Leica ICC50) with a 100X ocil-immersion objective in an
optical microscope coupled to the camera was used,
from which 30 to 50 images were obtained of each
prepared slide.

The images obtained were light blue in color
when they presented normal chromatin condensation, a
variation from light blue to dark blue when the chromatin
was moderately decondensed and a variation from dark
blue to violet when the chromatin was highly

© 2024 Global Journals

decondensed.In view of this, to avoid the subjectivity of
the chromatin alteration evaluations, sperm head
segmentation was used, developed in MATILAB and
executed with Octave software. The system performs
the reading of the sperm according to the color present
(light blue to magenta), making it possible to define the
chromatin compaction index (Beletti et al 2005).
Statistics

For statistical analysis, the program GraphPad
prism 6.0°was used. Fisher's and Student-Newman-
Keuls tests were used to analyze progressive sperm
motility,  sperm  withplasma and  acrosomal
membranes integrity and analyze chromatin expressed

as means and standard deviation (SD) (three
repetitions), test at 5% significance (P<0.05).
[11. RESULTS
The semen samples before the rapid

thermoresistance test showed mean values of 37.5% for
motility and 2.5 for vigor. These values were within the
range established by the Brazilian College of Animal
Reproduction, with references of 30% and 3 for motility
and vigor, respectively. However, after the rapid
thermoresistance test, a significant drop (P<0.05) in
motility (16.5%) and vigor (1.6) was observed, with a
reduction of approximately 56% and 36% for motility and
vigor, respectively (Figure 1). According to Cunha et al.
(2012), bovine semen after being subjected to rapid
thermoresistance test (RTT) should show a decrease in
straight, progressive sperm motility and sperm vigor.
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Figure 1. Result of the mean and standard deviation of the total motility and vigor of bovine sperm samples, after
thawing (36°C) Control Group (C) and after the rapid thermoresistance test (46°C/30min), Experimental Group (E)

Statistical significance (P < 0.05)

For the flow cytometry analysis, the
correspondence of red, IP (FL3 fotodetector), green and
Fitc-PNA  (FL1  Fotodetector) fluorescence was
observed. The sperm that fluoresced in red were
classified as having non-intact plasma membranes and
those that fluoresced in green had a reacted outer
acrosomal membrane.

The results of thermoresistance test the Control
(C) and experimental (E) Groups. Q1 (IP positive)

Group Control

107 I @

FL3-H :: Propidium lodide

FL1-H :: PNA-FITC

percentage of sperm with reactive plasma membrane;
Q2 (IP positive /PNA positive) percentage of sperm with
reactive plasma and acrosomal membranes; Q3 (PNA
positive) percentage of sperm with intact plasma and
acrosomal membranes; Q4 (IP negative/PNA negative).
The program Cell Quest was used for this analysis
(Figure 2).

Experimental Group

FL3-H :: Propidium lodide

FL1-H :: PNA-FITC

Figure 2: Graphic representation of spot distribution of bovine sperm marking, post-thawing, from Control and
Experimental groups, marked with: Q1 - Propidium iodide (Pl); Q2 - double marking of propidium iodide (IP) and Fic

— PNA; Q3 - Fitc-PNA; Q4 without marking (viable sperm)

Before the thermoresistance test (Control
Group), it was observed that the sperm were less
reactive to the markings. Because of this condition, the
values of the control group (pre-test) were higher than
the cells from the experimental group (post-test) in
regard to the plasma membrane Q1 (23.6% vs 17.3%)
and the number of viable Q4 cells (51.6% vs 46.4%),
respectively. For the Q2 double marking evaluation,

higher percentages were observed for the experimental
group (34.4%) when compared to the control group
(23.4%); a result also observed in the Q3 group
evaluations (1.4% vs 1.9%).In the flow cytometry
analysis, a significant difference (P<0.05) was observed
for all points analyzed for both the plasma membrane
and the acrosomal membrane. (Figure 3).
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Figure 3: Experimental analysis of the flow cytometry tests of the Control (C) and experimental (E) Groups. Q1 (IP
positive) percentage of sperm with reactive plasma membrane; Q2 (IP positive /PNA positive) percentage of sperm
with reactive plasma and acrosomal membranes; Q3 (PNA positive) percentage of sperm with intact plasma and
acrosomal membranes; Q4 (IP negative/PNA negative) percentage of sperm with reactive acrosomal membrane.

Statistical significance (P < 0.05)

Sperm membranes perform numerous functions
that are related to cellular metabolism and the
maintenance of motility and training in sperm. Therefore,
the loss of membrane integrity, as seen in figure 2 and
figure 3, indicates a change in the maintenance of
cellular homeostasis, directly observed in the decrease
in sperm motility (figure 1)
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From the decompaction and heterogeneity
analyses, all sperm were averaged, both before and
after the thermoresistance test. As shown in Figure 4, it
was observed that there was no significant difference (P
> 0.05) regarding the two evaluated points.

Decompaction

m-

Grups

Figure 4: Experimental analysis of chromatin heterogeneity and decompaction of Control (C) and Experimental (E)
Groups. No statistical difference (P > 0.05)
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The result may be related to the physiological
aspect of nuclear differentiation that occurs during
spermatogenesis, as in the condensation of sperm
chromatin, somatic DNA histones are replaced by

protamines (P1), compacted structures (toroid or
donut).
IV. DISCUSSION
During fertilization, sperm  capacitation,

acrosomal reaction and fusion with the ovum are events
that require functional and intact plasma and acrosomal
membranes. The cryogenics process injures the sperm,
decreasing their viability. Aware of the extreme need for
sperm to maintain good viability in order to obtain high
fertility in a herd, the use of techniques in the field of
reproduction  biotechnology has intensified, being
identified as extremely important tools for genetic
improvement programs and efficiency in the production
of animal products (Coutinho et al 2010).

The importance of applying additional
techniques to evaluate semen batches before
commercialization is evident, as it contributes to the
quality control of the ejaculate, thus resulting in a better
fertility rate and herd productivity (Celeghini et al 2017).

In this study, the effects of the rapid
thermoresistance on the morphofunctional aspects of
plasma and acrosomal membranes were evaluated
through flow cytometry, as well as through chromatin
quality, using the Toluidine Blue technique.

Semen samples taken before the rapid
thermoresistance test presented values with greater
significance in relation to those taken after the rapid
thermoresistance test (RTT), possibly due to the time
and temperature at which the sperm were kept. This
may have led to a drop in sperm viability with changes in
membrane structures, mainly the acrosomal structure.
This aspect was observed in the flow cytometry analysis
since the sperm were more reactive to the plasma and
acrosomal membrane markings after the RTT.

The hypothesis for this result is established
since, with the temperature increase, there is a structural
change in the membrane’s biochemical components, in
addition to the promotion of an increase in the sperm’s
metabolic rate. It is known that the membrane is flexible,
composed of lipids and proteins, and that it possesses
self-sealing characteristics and ion channels defined by
transmembrane proteins, which selectively act on
solutes through active and passive transport (Flesh &
Gadella 2000). Thus, the temperature increase can
somehow act on ATP-dependent ion channels, such as
the sodium/potassium ATPase pump and calcium ion
channels, promoting instability in both membranes, and
rather, greater reactivity to markers, Q2 quadrant. (PI
Positive/PNA Positive).

Another point that corroborates this discussion
is that in the experimental group (post-thermoresistance

test), quadrant Q3 (PNA positive) showed an increase in
the number of reactive sperm, which indicated a
possible  spontaneous  capacitation induced by
temperature.

Sperm capacitation is a physiological process
that can be induced by several factors, such as variation
in  hydrogen potential and in intracellular ionic
concentration. In addition, it is possible, given the
results of the present study, that this sperm capacitation
could also be related to the temperature used in the
RTT. This is because the temperature can change the
fluidity of the plasma membrane, which would promote
an increase in metabolism and consequently greater
motility, though for a very short period due to the
availability of nutrients and oxygen in the medium
(Yanagimachi1994, Flesh F.M. & Gadella 2000).

However, according to the results obtained with
the Toluidine Blue technique, it can be observed that
RTT does not interfere with the chromatin structure. This
is probably due to the DNA structure of mammalian
sperm, which have a basic unit of protamine toroid.
Thus, after the interaction of these protamines with the
sperm chromatin, it becomes an inert and highly stable
structure, mainly due to the interaction of the
protamine’s amine residues with the phosphate groups
of the DNA strands (Hamilton et al 2016), which could
promote greater DNA stability regarding temperature
changes.

V. CONCLUSION

[t can be concluded that the rapid
thermoresistance test (RTT) alters the structures, mainly
the acrosomal structure, and does not interfere with the
structure of chromatin compaction, and should be
considered, in association with other evaluations, as a
complementary parameter in evaluating bovine semen
quality.
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Caracterizacion de Pacientes Caninos con Cardiopatias en Funcion de la Edad
en la Clinica Veterinaria Pet " a Vet de Ciudad de Guatemala

Estephan Mendez De Leon ¢, Carlos de Leon ° & Renzo Ricardo Ayala ?

Absiract- In this study, the clinical records of canine patients
seen at the Pet”a Vet veterinary clinic in Guatemala between
2018 and 2020 were analyzed with the aim of investigating
heart disease in dogs in the region. From a total of 1215
records reviewed, 825 cases of heart disease were identified,
with chronic mitral valve disease being the most frequent. A
higher incidence was observed in males and in Schnauzer
breed dogs. In addition, the majority of diagnosed patients
were found to be 9 years of age or older. These results provide
valuable information on the epidemiology of canine heart
disease in Guatemala, which may be useful to improve its
diagnosis and clinical management.

Keywords: canine heart disease, chronic mitral valve
disease, dogs, guatemala.

Resurmen- En la clinica veterinaria Pet"a Vet, especializada en
cardiologfa y neumologia, situada en la ciudad de Guatemala,
se llevé a cabo un andlisis exhaustivo de las fichas clinicas de
todos los pacientes atendidos entre 2018 y 2020, con el
objetivo de recopilar informacién estadistica sobre las
enfermedades cardiacas en perros. Los datos obtenidos
permitieron realizar una caracterizacién detallada de las
cardiopatias en la poblacién canina guatemalteca. De un total
de 1215 fichas clinicas revisadas, se identificaron 825 casos
de cardiopatfas en perros, lo que representa el 99% de los
pacientes evaluados. La enfermedad cardiaca mas comun fue
la enfermedad crénica de la valvula mitral, diagnosticada en el
66% de los ~casos. Ademéds, se observd que
aproximadamente 7 de cada 10 pacientes con sospecha de
enfermedad cardfaca fueron confirmados con algln tipo de
cardiopatfa. En cuanto al sexo de los pacientes, se encontrd
que los machos presentaron una mayor incidencia,
representando el 53% de los casos, mientras que las hembras
constituyeron el 47%. Sin embargo, la diferencia entre sexos
fue minima. La raza con mayor prevalencia de cardiopatfas
fue el Schnauzer. Esta tendencia podria relacionarse con la
popularidad de esta raza en la regién. Ademas, se observé
que al menos 9 de cada 10 pacientes diagnosticados con
alguna cardiopatfa pertenecfan a una raza especifica. Se
evidencié una mayor frecuencia de cardiopatfas en perros de
edad avanzada, siendo los grupos de 9 a 12 afios y 13 afios
en adelante los méas afectados. De hecho, aproximadamente
7 de cada 10 pacientes diagnosticados con cardiopatfa tenfan

Author a o p: Universidad San Carlos de Guatemala.
e-mail: mendezestephan@gmail.com

9 afos 0 més. Estos hallazgos proporcionan una visién
significativa sobre la epidemiologia de las cardiopatias en la
poblacién canina de Guatemala, lo que puede contribuir a una
mejor comprensién y manejo de estas enfermedades en la
préctica clinica veterinaria.

Palabras clave: cardiopatias caninas, enfermedad
cronica de la valvula mitral, perros, Guatemala.

Abstract- At the veterinary clinic Pet'a Vet, specializing in
cardiology and pneumology, located in Guatemala City, an
exhaustive analysis of the clinical records of all patients seen
between 2018 and 2020 was carried out, with the aim of
compiling statistical information on heart disease in dogs. The
data obtained allowed a detailed characterization of heart
disease in the Guatemalan canine population. From a total of
1215 clinical records reviewed, 825 cases of heart disease in
dogs were identified, representing 99% of the patients
evaluated. The most common heart disease was chronic mitral
valve disease, diagnosed in 66% of the cases. In addition, it
was observed that approximately 7 out of 10 patients with
suspected heart disease were confirmed to have some type of
heart disease. Regarding the sex of the patients, it was found
that males presented a higher incidence, representing 53% of
the cases, while females constituted 47%. However, the
difference between sexes was minimal. The breed with the
highest prevalence of heart disease was the Schnauzer. This
trend could be related to the popularity of this breed in the
region. In addition, it was observed that at least 9 out of 10
patients diagnosed with heart disease belonged to a specific
breed. There was evidence of a higher frequency of heart
disease in older dogs, with the groups aged 9 to 12 years and
13 years and older being the most affected. In fact,
approximately 7 out of 10 patients diagnosed with heart
disease were 9 years of age or older. These findings provide
significant insight into the epidemiology of heart disease in the
canine population of Guatemala, which may contribute to a
better understanding and management of these diseases in
veterinary clinical practice.

Keywords: canine heart disease, chronic mitral valve
disease, dogs, guatemala.

I. INTRODUCCION

a cardiologia veterinaria en Guatemala y en
LCentroamérica se configura como una disciplina
especializada dentro del ambito de la Medicina
Veterinaria, orientada al estudio exhaustivo del sistema

© 2024 Global Journals

Year 2024

H

I

[ Version

[ssue

(G) XXIV

Global Journal of Medical Research



Year 2024

Version [

I

) XXIV  Issue

,
b g

Global Journal of Medical Research ( C

CHARACTERIZATION OF CANINE PATIENTS WITH HEART DISEASE BASED ON AGE AT THE PET A VET VETERINARY CLINIC IN
GUATEMALA CITY, GUATEMALA

cardiovascular en animales. Para hacerlo, se
fundamenta en las premisas y conocimientos
adquiridos en distintas areas del saber. Al abordar
especificamente las cardiopatias en poblaciones
caninas, se torna esencial identificar las patologias mas
recurrentes, considerando variables como la raza, la
edad y el sexo, aspectos de gran relevancia debido a
sus implicaciones tanto en la medicina preventiva como
en las enfermedades asociadas a procesos infecciosos
0 degenerativos que puedan vincularse con el entorno.
Las condiciones ambientales y los agentes etiolégicos,
variables segun la regién, ejercen un papel
determinante en la aparicion de las patologias
cardiacas en las poblaciones caninas de Guatemala, lo
que subraya la necesidad prioritaria de discemnir su
contribucién en este contexto.

Diversos estudios de caracterizacion de
enfermedades cardiacas en poblaciones caninas,
llevados a cabo en distintas latitudes, han concluido
que los pacientes de edad avanzada (7 afios 0 mas)
presentan una mayor susceptibilidad a desarrollar estas
enfermedades. Dentro de este grupo, los pacientes
seniles exhiben una mayor propension o riesgo a
padecer enfermedades adquiridas, mientras que los
jovenes son mas propensos a enfermedades
congénitas. Ademas, se observa una predisposicion a
ciertas cardiopatias segun el sexo del animal. Este tipo
de tipificaciones en poblaciones caninas proporcionan
al médico veterinario clinico una guia para identificar
una etiologia altamente probable (Pereira et al., 2014).

Actualmente, no se dispone de informacion
local que describa la frecuencia de las cardiopatias en
las poblaciones caninas segun su edad en Guatemala.
La ausencia de datos especificos para este pais impide
determinar si existen factores predisponentes que
inciden en la prevalencia de cardiopatias especificas en
las poblaciones caninas de la region. Entre estos
posibles factores predisponentes podrian mencionarse
la influencia genética y enfermedades parasitarias como
la enfermedad del gusano del corazéon. En el presente
estudio, se clasificaron a los pacientes caninos con
cardiopatias utilizando la clasificacion del Colegio
Americano de Medicina Interna Veterinaria (ACVIM, por
sus siglas en inglés), en funcién de la enfermedad
diagnosticada. Ante la carencia de estudios locales
especializados en cardiologia veterinaria, surge la
necesidad de llevar a cabo investigaciones descriptivas
en este campo.

El estudio actual puede sentar las bases para
investigaciones posteriores mas amplias que busquen
explicar las caracteristicas idiosincraticas o autéctonas
de las cardiopatias en Guatemala. Es crucial generar
informacién local sobre estas patologias. Ejemplos de
otras  caracterizaciones  incluyen  enfermedades
dermatolégicas y éseas, asi como casos sospechosos
de Distemper, que constituyen puntos de partida para el
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desarrollo de perspectivas futuras en medicina
veterinaria preventiva y clinica cotidiana. Los resultados
y conclusiones de este estudio pueden servir como
fundamento tedrico para investigaciones posteriores en
medicina veterinaria con especializacion en cardiopatias
en perros.

II. MATERIALES Y METODOS
a) Materiales
Recurso humano

e Medicos Veterinarios
e Personal de apoyo en Clinica
e Estudiante de investigacion

Recursos fisicos

Hospital veterinario

Fichas clinicas

Registros médicos

Computadora

Hojas

Programas de cémputo y andlisis de datos

b) Meétodos

En el Hospital Pet'a Vet especializado en
cardiologia veterinaria en Guatemala, se llevd a cabo
una recopilacion exhaustiva de expedientes clinicos
correspondientes al periodo comprendido entre 2018 y
2020. Esta recopilacion se centrd especificamente en
pacientes caninos. Los datos obtenidos fueron
posteriormente tabulados y analizados, tomando en
consideracion variables como la especie, el grupo
etario, el sexo, la raza y el diagnéstico de cada
paciente. Una vez completado el proceso de
recopilacion y tabulacion, se realizé una minuciosa
revision comparativa con informacién proveniente de
estudios previos y revision bibliografica.

Durante esta investigacion retrospectiva, se
recopild informacion de tres afos consecutivos (2018-
2020), examinando los expedientes clinicos de
pacientes caninos diagnosticados con cardiopatias y
atendidos en el mencionado hospital especializado en
cardiologia  veterinaria. Los  pacientes  fueron
clasificados inicialmente por especie y posteriormente
por grupos etarios. Una vez completada esta
clasificacion, se procedié al analisis detallado de los
resultados y a su discusion en profundidad (Ver Cuadro
No. 1).
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PASOS DE LA METODOLOGIA

Analisis de
Datos

Tabulacion y analisis de
datg e

ntes y
@ respondan

& los objetivos

02

| Recopilacion de

| Datos

] Lectura de

] axpe ntes clinicos
de 3 35 anteriores,

Presentacion de
las conclusiones

L] estudiada

Elaboracién Propia, 2021

Cuadro No. 1: Pasos de la Metodologia

c) Antecedentes del Hospital

El Hospital Veterinario Pet"a Vet cuenta con una
trayectoria clinica de 15 afos, destacandose por su
especializacion en  Cardiologia, Neumologia vy
evaluacion preanestésica veterinaria. Ofrece servicios
de alta calidad destinados al cuidado y diagnéstico de
los perros.

d) Ubicacion

El presente estudio se llevd a cabo en el
Hospital Veterinario Pet”a Vet, situado actualmente en la
2 calle B 13-44 zona 15, TecUn Uman.

e) Grupos Etarios

Para la recopilacion de datos se agruparon las
edades por grupos (Ver Tabla No. 1). Estos grupos
etarios nos permitieron el analisis de las edades en las
poblaciones caninas y asi se pudo determinar el grupo
etario que mas frecuente manifestaba las enfermedades

cardiacas, si en pacientes jovenes o seniles. Algunos
autores reportan en sus estudios que la mayor
frecuencia de cardiopatias en edades avanzadas
(Mucha, 2007) (Detweiler & Patterson, 1965) (Pereira et
al., 2014).

Tabla No. 1: Modelo de grupos etarios

Raza o Grupo

Grupos Etarios: Edad en Afios

0-1 1-4

5-8 9-12 13+

[T1I. RESULTADOS Y DISCUSION

Se examinaron un total de 1215 pacientes
caninos sospechosos de padecer alguna enfermedad
cardiaca desde enero de 2018 hasta diciembre de
2020. De estos, el 68% (825 casos) presentaron
hallazgos compatibles con cardiopatia, mientras que el

32% restante (390 casos) mostraron resultados
normales. Dentro de este Ultimo grupo de pacientes
normales, se incluyeron evaluaciones preanestésicas.
Es importante destacar que, de cada 10 pacientes
sospechosos de una patologia cardiaca, al menos 7
pudieron ser confirmados (Ver Figura No. 1).

© 2024 Global Journals

Year 2024

Global Journal of Medical Research ( G ) XXIV Issue 1 Version I



Global Journal of Medical Research ( G ) XXIV Issue 1 Version I E Year 2024

CHARACTERIZATION OF CANINE PATIENTS WITH HEART DISEASE BASED ON AGE AT THE PET A VET VETERINARY CLINIC IN
GUATEMALA CITY, GUATEMALA

En un estudio previo realizado por Calderén, se
describe que solo un 2% (260 casos) de los pacientes
cardiopatia en

caninos estudiados presentaban

comparacion con la muestra general (Calderdn et al.,
2014).

M cardiopatas
B normal

Figura No. 1: Cardiépatas vs normales. Elaboracion propia, 2021

En el estudio se evidencié que el 99% de los
casos de enfermedades cardiacas correspondian a
perros, totalizando 816 casos. En términos generales, la
mayorfa de los pacientes caninos se situaban en el

rango de edad de 9 a 12 anos y mayores, tal como fue
reportado  previamente por Pereira (2014) en
poblaciones caninas, lo cual se refleja en la Figura 2.

18%

m<deld
m1-43
5-8 3
m9-12 3
= 13 omas

Figura No. 2: Grupo etario de pacientes enfermos en general. Elaboracion propia, 2021

En caninos menores de un afo, segun lo
descrito por Patterson (1968), el 86% de los casos (18
ejemplares) presentan una raza definida, mientras que
solo el 14% (3 casos) carece de definicion racial. Por
otro lado, en caninos de 9 a 12 anos, tal como lo han
senalado Detweiler y Patterson (1965), se observa un
incremento en la prevalencia de cardiopatias caninas en
consonancia con la edad. Este patrén ha sido
corroborado por Calderén, Davila y Gavidia en (2014),
asi como por Pereira (2014), quienes encontraron una
casuistica similar en sus estudios. Especificamente, los
grupos de edad entre 9 y 12 anos, y aquellos mayores
de 12 afos, exhibieron una mayor propension a
desarrollar enfermedades cardiacas en comparacion
con otros grupos etarios.

La Figura No. 3 muestra un aumento progresivo
en la frecuencia de cardiopatias en caninos a medida
que aumenta la edad.
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9-12 & 13 omas

Figura No. 3: Grupo etario de pacientes caninos sanos vs enfermos

En la poblaciéon canina examinada, se
identificaron ciertas tendencias relevantes en relacion
con las cardiopatias. Entre las razas estudiadas, el
Schnauzer y el French Poodle mostraron la mayor
incidencia de estas enfermedades, destacando el
Schnauzer como la raza mas afectada. Ademas, se
observd que los machos presentaban una mayor
predisposicion a  desarrollar  cardiopatias  en
comparacion con las hembras.

El analisis por grupos etarios reveld que los
perros de 9 a 12 afos tenian la frecuencia mas alta de
casos, seguidos por aquellos de 13 afios 0 mas, lo que
sugiere un aumento en la prevalencia de cardiopatias
con la edad. Las enfermedades mas comunes fueron la
enfermedad valvular mitral, seguida de la hipertension
pulmonar postcapilar asociada a valvulopatias y la
cardiomiopatia fenotipo dilatada.

En cuanto a las cardiopatias congénitas, se
encontrd que representaban el 2.42% de los casos en
perros, una cifra menor en comparacion con el 11%
observado en gatos. Basandose en datos de diferentes
paises, se sugiere realizar consultas cardiolégicas para
perros a partir de los 7 afos de edad.

Se recomienda incrementar el nimero de casos
clinicos examinados, especialmente en la poblacion
felina. Ademas, es esencial evitar la reproducciéon de
razas con antecedentes de cardiopatias congénitas y
hereditarias en perros. También se destaca la
importancia de descartar la presencia de enfermedad
renal cronica en perros con enfermedad cronica de la
valvula mitral, segun lo senalado por Martinelli (2016).
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Evolution of Degenerative Myxomatous Mitral Valve
Disease in Canine Fox Terrier - Case Report
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Abstract- Degenerative mitral valve disease (DMVD) consists of progressive degeneration of the
mitral valve that can occur either in isolation or in association with the tricuspid valve, leading to
incomplete coaptation of its leaflets and subsequent valve regurgitation. It's the most common
cardiac condition in small animals, accounting for about 75% of cases of heart disease in dogs,
mainly affecting elderly small-breed dogs. Breeds with a genetic predisposition, such as Cavalier
King Charles Spaniels and Bull Terriers, tend to develop the disease early. It can be classified
into four stages: A, B, C, and D, with B having subdivisions (B1 and B2). Animals in stages A, B1,
and B2 are asymptomatic, showing clinical signs only from stage C onwards. The report details
the case of a 13-year-old Fox Terrier diagnosed at stage B2 of the disease, progressing to stage
C within two years—a cardiologist conducted annual monitoring.
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Evolution of Degenerative Myxomatous Mitral
Valve Disease in Canine Fox Terrier - Case
Report

Keren Souza °, Maryanne Santos ° & Carlos Carreli °

Simple Summary- This work aims to report the case of an
animal referred to a cardiologist in 2021, being diagnosed with
Myxomatous Mitral Valve Disease in stage B2, and
demonstrating the evolution of the disease to date.

Absiract- Degenerative mitral valve disease (DMVD) consists
of progressive degeneration of the mitral valve that can occur
either in isolation or in association with the tricuspid valve,
leading to incomplete coaptation of its leaflets and
subsequent valve regurgitation. It's the most common cardiac
condition in small animals, accounting for about 75% of cases
of heart disease in dogs, mainly affecting elderly small-breed
dogs. Breeds with a genetic predisposition, such as Cavalier
King Charles Spaniels and Bull Terriers, tend to develop the
disease early. It can be classified into four stages: A, B, C, and
D, with B having subdivisions (B1 and B2). Animals in stages
A, B1, and B2 are asymptomatic, showing clinical signs only
from stage C onwards. The report details the case of a 13-
year-old Fox Terrier diagnosed at stage B2 of the disease,
progressing to stage C within two years—a cardiologist
conducted annual monitoring.

Keywords: degenerative myxomatous mitral
disease. pimobendan. pulmonary edema.

valve

. INTRODUCTION

(DMVM) is the most common heart disease in
small animals, accounting for around 75% of
cases of heart disease in dogs [9]. The prevalence of
MVD increases markedly with age in small dogs, with up
to 85% showing evidence of valve damage by 13 years
of age [3].

According to Petrus Gimenes and Mantovani
(2019), the proper functioning of the mitral valve is
based on the structural and functional performance of
six components: the posterior wall of the left atrium, the
valve ring, the valve leaflets or cusps, the tendon

3 egenerative myxomatous mitral valve disease

chordae, the papillary muscles of the left ventricle and
the left ventricular wall, each of these components plays
an independent and synergistic role, contributing to
complex functions that maintain valve competence. Any
structural changes in the elements of the mitral
apparatus affect valve mechanics, compromising its
efficiency.

The disease involves a gradual myxomatous
degeneration over time with the disorganization of
collagen bundles and a reduction in their content,
excess production of glycosaminoglycan that results in
a change in the valve structure leading to poor
coaptation of the leaflets. Poor coaptation of the leaflets
allows regurgitation of the mitral valve, resulting in the
murmur characteristic of the disease [7].

According to the latest consensus published by
ACVIM in 2019, an echocardiogram (ECHO) and chest
x-ray in the absence of ECHO are recommended to
diagnose the disease. However, caution should be
taken due to the marked variation in thoracic
conformation and racial differences in the vertebral
cardiac scales. The disease can also be recognized
during a screening or routine examination by
auscultating a typical heart murmur when there is
regurgitation of the mitral valve.

The main symptoms that the animal presents
when it reaches the advanced stage of the disease are
Exercise intolerance, dry cough, decreased appetite,
difficulty breathing, and syncope, which are findings
associated with a worse prognosis in affected dogs [6].

According to the classification system for
treating dogs with DMVM, published by Atkins et al.
2019, described below (Table 1) [9], there are four
primary stages of the disease.

Table 1: Four preliminary stages of degenerative myxomatous mitral valve disease

Stages Description

Stage A Identifies patients at high risk of developing heart disease but who do not yet have identifiable
structural changes in the heart.

Stage B Identifies patients with structural heart disease but who have never developed clinical

manifestations of heart failure. This stage is divided into:

B1: Asymptomatic patients who do not present radiographic or echocardiographic evidence
of cardiac remodeling in response to valve disease.

Author a o: Graduating in Veterinary Medicine — Una — Pouso Alegre/MG — Brazil. e-mail: kerencristina90@hotmail.com
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B2: Asymptomatic patients who present

hemodynamically significant mitral valve

regurgitation, evidenced by radiographic and echocardiographic findings of left heart

enlargement.
Stage C
changes in the heart.
Stage D

Patients with previous or current clinical symptoms of heart failure associated with structural

Patients with end-stage heart disease with signs of heart failure who are refractory to mainstay

therapy require particular or advanced treatment strategies to remain comfortable regardless

of the presence of the disease.

Source: Petrus; Gimenes; Mantovani - Treatise on cardiology of dogs and cats

This work aims to report the case of an animal
referred to a cardiologist in 2021, diagnosed with
Myxomatous Mitral Valve Disease in stage B2, and
demonstrate the evolution of the disease to date.

II.  CASE REPORT

A Fox Terrier dog male, 13 years old, neutered,
weighing 12 kg, was treated at the Veterinary Clinic
Animal Medical Center (AMC) in Pouso Alegre - MG,
Brazil, and was sent for cardiological evaluation. He
consulted a general practitioner due to complaints of
intense tremors, where a chest x-ray was requested.
During this examination, an increase in the cardiac
silhouette was observed in a topography corresponding
to the left atrium, resulting in the patient being referred
to a specialist.

! i‘!h*‘ * M“d-‘

In the anamnesis, the owners reported that the
animal never had coughs, syncope, or convulsions, just
tremors since it was a puppy. On physical examination,
a grade 3/6 murmur was heard in the mitral focus,
normal heart, and respiratory rates, systemic arterial
hypertension (180mmHg), and normal-colored mucous
membranes.

An echocardiogram (ECHQO) (Figure 1) showed
a thickened mitral valve and enlarged heart chambers.
At first was prescribed Pimobendan PO at a dose of
0.25 mg/kg BID, continuous use, and requested to
return in 30 days.

Upon return, the owners reported that the
animal was more active and was not quickly tired. His
pressure had already decreased from 180 mmHg to 160
mmHg, and he continued using pimobendan.

dess b M‘\Nt l

Figure 1: Echocardiogram 2021: Thickened/degenerated mitral valve (A); Observed in Doppler mode, significant
mitral valve insufficiency (B); Hemodynamic assessment - Mitral regurgitation gradient: 3.45 m/s / 47.68 mmHg;
enlargement of left cardiac chambers; left ventricular diastolic dimension above normal limits was observed
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One year later, the animal returned for a new
evaluation, repeating the ECHO (Figure 2), which
showed the progression of the increase in the left
atrium. The electrocardiogram (ECG) (Figure 3) shows
baseline sinus arrhythmia with the presence of a
premature ventricular complex (Figure 4). Owners report
drowsiness, hyporexia, and syncope. However, they did

not present tiredness or cough. Blood pressure was 80
mmHg.

Due to the arrhythmia, Sotalol was prescribed at
a dose of 25 mg/kg PO, BID for continuous use, and
Omega 3 PO at a dose of 600 mg/kg SID became
necessary, and pimobendan continued.

Figure 2: Echocardiogram (2022): observed increase in the left atrium and ventricle; thickened/degenerated mitral
valve (A); observed in a Doppler study, turbulent systolic flow within the left atrium, characterizing significant mitral
valve insufficiency (B); systolic turbulent flow within the right atrium, representing mild tricuspid valve insufficiency
(C); hemodynamic assessment - maximum velocity gradient mitral regurgitation: 3.51 m/s /49.22 mmHg; observed
left ventricular diastolic dimension above normal limits with normal systolic function parameters, characterizing

systolic dysfunction; preserved diastolic function
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Figure 3: Electrocardiogram (2022)
Table 2: Electrocardiographic report (2022)

Observed parameters Observed parameters Observed parameters
QRS axis: 67.07 ° QT Interval: 210 ms Duration of T: 54 ms
P axis: 58.01° PR Interval: 108 ms QRS duration: 72 ms
Amplitude of S: -0.06 mV R amplitude: 2.26 mV Minimum HR: 49 bpm
PR Segment: 52 ms P amplitude: 0.22 mV Average HR: 95 bpm
ST segment: 84 ms T amplitude: -0.74 mV Maximum HR: 297 bpm

Duration of P: 56 ms

Comments
Baseline sinus arrhythmia.

The QRS axis is within normal limits for the species. Episodes of the premature ventricular complex were
observed.

An increase in the P wave and QRS complex duration was observed, suggesting atrial and left ventricular
overload.

Ventricular repolarization disorder was observed due to the rise in the amplitude of the T wave (> 25% of
the R wave), which is compatible with electrolyte changes and myocardial hypoxia.

Conclusions: Baseline sinus arrhythmia with the presence of premature ventricular complex
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Figure 4: Electrocardiographic tracing (2022): showing episodes of premature ventricular complex (circles)

At the beginning of 2023, the patient returned to
repeat the cardiological evaluation. During the
anamnesis, the Guardian reported that the patient did

not present episodes of syncope and remained stable
during this period, continuing the previously adopted
treatment.

LA R A Ao B A I A
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Figure 5: Echocardiogram (January/2023):

observed

increase in the left atrium and ventricle;

thickened/degenerated/prolapsed mitral valve (A); observed in Doppler study, systolic turbulent flow within the left
atrium characterizing severe mitral valve insufficiency (B). Hemodynamic assessment - Maximum velocity gradient
mitral regurgitation: 3.74 m/s / 55.83 mmHg: Observed left ventricular diastolic dimension above standard limits, with

normal systolic function parameters,

After eight months, the patient returned with a
worsening condition, repeated ECHO (Figure 6) and
ECG (Figure 7), where diastolic dysfunction and
worsening of the arrhythmia were observed.
Amiodarone 8.7 mg/kg orally was prescribed, replacing
Sotalol, one tablet BID, and Furosemide (Lasix) 1.7
mg/kg orally was prescribed every 12 hours.

characterizing systolic  dysfunction;

preserved diastolic function

Pimobendan was continued. After a week, a
reassessment was carried out, and the ECG
demonstrated stability in the arrhythmia (Figure 8).
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Figure 6: Echocardiogram (September/2023): significant enlargement of the left heart chambers observed; observed
in a Doppler study, systolic turbulent flow within the left atrium characterizing significant mitral valve insufficiency;
Observed left ventricular diastolic dimension above standard limits, with normal systolic function parameters,
indicating systolic dysfunction; A left ventricular filling pattern of the E>A wave type and an increased E/A ratio were
observed, characterizing diastolic dysfunction (restrictive or pseudo-restrictive pattern)

Figure 7: Electrocardiogram (September/2023)
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Table 3: Electrocardiographic report (September/2023)

Observed parameters

Observed parameters

Observed parameters

Minimum HR: 71 bpm
Average HR: 125 bpm
Maximum HR: 400 bpm
P duration:: 48 ms
QRS duration:: 72 ms

T duration: 68 ms
QT interval: 196 ms
ST segment: 56 ms

P amplitude: 0.29 mV
R amplitude: 1.69 mV

S amplitude:: -0.01 mV
T amplitude: -0.32 mV
P axis: 83.89 °
QRS axis: 81.32°
PR Interval: 104 ms

Comments:

Sustained ventricular bigeminy with clusters of ventricular trigeminy and sinus arrhythmia.
Duration and amplitude of the P wave and QRS complex with values within normal limits for the patient's

species, size, and age.
Normal electric axis.
Normal T wave.

Presence of polymorphic premature ventricular extrasystoles, isolated in pairs, in triplets, and at times

organized into ventricular bigeminy and trigeminy.

Nothing else is worth noting during the 4 minutes and 41 seconds of monitoring.

Conclusions: Sustained ventricular bigeminy with clusters of ventricular trigeminy and sinus arrhythmia.

Figure 8: Reevaluation of the electrocardiogram (September/2023)

[II. DISCUSSION

In the reported, he was asymptomatic, and the
echocardiographic examination showed enlargement of
the left heart chambers, thickened and degenerated
mitral valve (Figure 1), left ventricular diastolic dimension
above normal limits. , with normal systolic function
parameters, characterizing systolic dysfunction. The
thickening and degeneration of the mitral valve indicates
its insufficiency, and the other changes represent
diastolic dysfunction.

Diagnosed with degenerative myxomatous
mitral valve disease, treatment with pimobendan began.
According to Boswood et. al. (2016), its mechanism of

action includes a positive inotropic combination and
balanced vasodilation caused by calcium sensitization
and phosphodiesterase inhibition, as a result, the effects
of pimobendan may consist of increased cardiac output
(CO), myocardial contractility and decreased preload
and afterload.

In 2022, the animal returned for annual exams
one year after the diagnosis. The ECHO showed an
increase in  the left atrium and ventricle,
thickened/degenerated  mitral ~ valve  (Figure 2),
preserved diastolic function, and low probability of
pulmonary hypertension; the ECG detected an increase
in the duration of the P wave and the QRS complex
(Figure 3), suggestive of atrial and left ventricular
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overload, baseline sinus arrhythmia with the presence of
a premature ventricular complex.

In most cases, cardiac arrhythmias are not
clinically relevant unless they are associated with heart
disease or cause an extreme change in heart rate, being
very slow, fast, or irregular. [10]. When choosing a
medication for treatment, one must consider some
things, such as clinical status, associated cardiac or
systemic comorbidities, and drug association [13].
Class Il antiarrhythmics block potassium channels,
preventing a new action potential from occurring before
complete repolarization, causing a prolongation of this
potential and the refractory period [5].

Sotalol was prescribed to control the arrhythmia
presented by the animal with DMVM. According to
Treseder et al. (2019), Sotalol is an antiarrhythmic agent
commonly used in human and veterinary medicine to
control ventricular and supraventricular arrhythmias. Its
antiarrhythmic properties are well established and are
attributed mainly to the blockade of potassium channels
with concomitant non-selective B-adrenergic blockade.

In 2023, the animal returned and repeated only
the ECHO (Figure 5), where no significant changes were
observed during this period, except for a structural
change in the mitral valve, identifying a prolapse and
increase in the left ventricular diastolic dimension, with
systolic function parameters, characterizing systolic
dysfunction; diastolic function remained preserved.

Petrus, Gimenes, and Mantovani (2019, p. 156)
report that mitral valve prolapse is a common
complication that generally occurs with the progression
of MVD. As MVD progresses, mitral valve regurgitant
flow increases, promoting volume overload in the left
atrium, with an increase in filling pressures in the left
heart chambers. There is also progressive cardiac
remodeling, characterized by eccentric hypertrophy,
initially in the left atrium and, later, in the left ventricle.
Systolic dysfunction occurs in the advanced stages of
MVD, which culminates in hemodynamic changes and
progressive diastolic dysfunction of the left ventricle,
affecting general cardiac performance and determining
the appearance of congestive heart failure syndrome.

In the same year, eight months later, the patient
returned with a worsening condition, presenting
pulmonary edema. The animal's condition progressed to
stage C with these changes, requiring repeat
echocardiographic and electrocardiographic
examinations.

The ECHO (Figure 6) showed an increase in the
cardiac chambers and diastolic dysfunction compared
to the previous exam. The ECG (Figure 7) revealed
polymorphic premature ventricular extrasystoles. Due to
this change, Sotalol was replaced by amiodarone.

Amiodarone is also a class Il antiarrhythmic,
being the most indicated in these cases as it is
considered broad spectrum and can be used in
supraventricular and ventricular arrhythmias [5].

© 2024 Global Journals

However, its use should be reserved for cases where
the animal no longer responds to sotalol treatment due
to its various side effects [10]. Its most common
adverse effects are liver changes, causing an increase
in the concentration of gastrointestinal and enzymes,
such as vomiting, diarrhea, and anorexia [11]. Usually,
these effects are dose-dependent and reversible if their
supply is interrupted at the beginning of clinical
manifestations [10].

For pulmonary edema, furosemide (Lasix) was
prescribed. Furosemide is a loop diuretic widely used in
veterinary clinics. The Food and Drug Administration
(FDA) has approved furosemide to treat conditions with
volume overload and edema secondary to exacerbation
of congestive heart failure, liver failure, or renal failure,
including nephrotic syndrome [4]. lts mechanism of
action is to inhibit the tubular reabsorption of sodium
and chloride in the proximal and distal tubules and in
the thick ascending loop of Henle, inhibiting the sodium
chloride cotransport system, resulting in excessive
excretion of water along with sodium, chloride,
magnesium, and calcium [4].

One week later, the patient returned for a
reevaluation of the ECG (Figure 8), demonstrating
stability in the arrhythmia.

In 2023, there were some complications
regarding the patient's treatment. The owner reported
that he was no longer able to administer the
medications as recommended, providing pimobendan
every 24 hours or at a longer interval. Regarding other
medications, it was said that the animal accepted it
more quickly but could not administer it at the correct
time, which may justify the worsening of the condition in
a short period. The animal is currently stable and
continues to receive monitoring.

IV.  CONCLUSION

Myxomatous mitral valve degeneration is a
progressive disease responsible for the most significant
number of heart diseases in small animals. We
observed that the time for the disease to progress from
stage B2 to C was two years, with correct monitoring
and treatment reducing its progression over a while.
Medications were essential in this case to keep the
animal's condition stable.
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DddexruBaocTh [Ipumenenns [Ipenapara J{adc-25 B Cranmaptroii Cxeme JleueHus
I'enatutoB Y Cobak

Poberezhets E. P. *& Rodionova T. N. °©

Peghepam - BnanHol cTaThe NMpeIoCTABIAETCS HCCIeI0BAHHENO
u3yyeHUu10 3pdexTUBHOCTH NpuMeHeHusi npenapata JADC-
25 B craHAapTHOH cXeMe JIeYeHHsl TeNaTHTOB Yy
cobak.McciienoBanue NpoBoAN/IOCH B BeTePUHAPHOI KJIHHHKe
«Anafaii» r. ACcTpaxaHb HAa OCHOBe JieYeHHs CODaK MOPOAbI
KABKa3CKMil  BokogaB nuUToMHMKa «Kanraew. Ilpn
HCCIeJ0BAHNH ObLIM B3SIThI OCHOBHbIE MI0KA3aTeJIM COCTOSTHUS
nmeyenn y cobak: mesounasi gocdarasza (ALP), ALT, AST,ALB
(anpoymunbl), (B) o6mmii  Guampyoun, (TP)  obumit
OeJioK, BIIpoLecce JIeYeHHs] MO pe3yJbTaTaM OHOXHMHYeCKOro
Ikcmpece  anaiamsaropa Seamaty 120VP,  anammsupys
COCTOSIHHE JKUBOTHBIX, MX pacnpejen] UX HA TPU rPynibl —
OJHAKOHTPOJILHAsI M /Be OnbiITHble. B mn3yyeHnn ObLI0
obcaenoBano 15 cobak, or 3 mo 6Jier, cpeaHmii Bec JKHBOTHBIX
65 kr. DbuoxumMuyeckHMii aHAJM3NPOBOAMJIM B  Havaje
Hcclel0BaHNs, Ha [BaAlAThIi JeHb W I1ocde OKOHYAHUSA
Tepanuu. B KOHTPO/ILHOIT rpynne NMpUMeHSJIACH CTAHJAPTHAS
cXemMa revyeHusl, a B OMbITHbIX B CTaHAApTHYHO CXemy
neyeHus 6bin go6aeneH npenapar JA®C-25B nosax 1,6
Mmr/kr (104 mr/ron) - BTopasa rpynna u 4,8 mr/kr (312
Mmr/ron) - TpeTbs rpynna. JleTanbHbIX ICXOA0B B nNepuop,
nccnenoBaHuAa He Obino. Ana nccnegoBaHUA Obin B3AT
npenapat JA®PC-25 Tak kKak OH o6nagaeT BbIpaXXeHHbIMU
aHTUOKCUAAHTHbLIMU cBOMCTBaMU, 6naronpuATHO
BNnsAeT Ha OpraHn3M J>XUBOTHbLIX OT HeraTUBHbIX
¢hakTOpoB BHELIHEW cpeabl, BOCMOMHAET HegocTayy
cerneHa B opraHusMe XuBOTHbIX. BnaronpuaTHo Bnuser
Ha cocTaB KpOBW, yrnyullaeT oOMeHHble npoLiecchbl BCEro
opraHusma. B pe3synbTtaTe nevyeHus obwee
COCTOSIHUEXMBOTHbIX KOTOpble Mony4yanu Tepanuio
npuwno Kk cusnonornyeckon Hopme, Guoxumuyeckue

nokasatenu B3ATUE B KOHLe Tepanum
HOPMarnu3oBanmuch, YTO CBMAETENLCTBOBANO O NOSIHOM
BbI3gOpoBNeHMn cobak. MWccnegosaHus nokasanu,

adppeKTMBHOCTL NPUMEHEHUA Mnpenapata B BTOPOM WU
TpeTbeW ONbITHbIX FPyNNax, YTo NO3BONAET NPeANoXUTb
AaHHbiM npenapat [JA®C-25 kak anbTepHaTMBy B
neyeHun 3aboneBaHUMM nNevYeHMM U renaTuToB
APYruMrenaTonpoTeKTOpPHbLIM Npenaparam.

Knoyessie crnosa: npenapam, JA®C -25, eenamum,
Kaeka3ckuli 80rikodas, cxema JIe4YeHUs.
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Abstract- The article provides a study on the effectiveness of
the drug DAFS-25 in the standard hepatitis treatment regimen
for dogs. The study was conducted in a veterinary clinic
«Alabai», Astrakhan, based on the treatment of dogs of the
Caucasian wolfhound breed from Kangly kennel. Key
indicators of liver status in dogs were taken in the study:
alkaline phosphatase (ALP), ALT, AST, ALB (alobumin), (TB)
total bilirubin, (TP) total protein; in the process of treatment,
based on the results of the biochemical rapid analyzer
Seamaty 120VP, animals were divided into three groups (one
control and two experimental groups) by analyzing their state.
Fifteen dogs aged 3-6 were reviewed in the study, the average
weight of animals was 65 kg. Biochemical analysis was carried
out at the beginning of the study, on the twentieth day and
after the end of therapy. The standard treatment regimen was
used in the control group and the drug DAFS-25 was added
into the standard treatment regimen of experimental groups at
a dose of 1.6 mg/kg (104 mg/head) in the second group and
4.8 mg/kg (312 mg/head) in the third group. There were no
lethal outcomes during the study period. The drug DAFS-25
was taken for the research, as it has strong antioxidant
properties, positively affects the animals’ body from negative
environmental factors, fills selenium deficiency in the body of
animals. It positively affects the composition of the blood,
improves metabolic processes of the whole organism. As a
result of treatment, the general condition of the animals who
received therapy came to the physiological norm, biochemical
parameters taken at the end of therapy returned to normal,
which indicated a complete recovery of the dogs. Studies have
shown the efficacy of the drug in the second and third
experimental groups, which allows to suggest the drug DAFS-
25 as an alternative to other hepatoprotective drugs in the
treatment of liver diseases and hepatitis.
Keywords:  drug, DAFS-25, hepatitis,
wolfhound, treatment regimen.

caucasian

[. BeepeHne/INTRODUCTION

rnocrnegHee Bpemsi B BETEPUHAPHOW NpaKTUKe Y
cobak BCTpevalTcsl O4vYeHb 4acto 6onesHu

neyeHn. OOHO M3 caMbIX PacCMpPOCTPaHEHHbIX
3aboneBaHuin NeYeHn aBnseTcsa renatut. Fenatut —aTo
BOCManuTenbHble 3a6oneBaHusl NeYeHn, B pesynbrarte
Yero opraH He BbIMOMHAET CBOM OCHOBHblE (PYHKLMK
(BbIBOO, TOKCMHOB M3 OpraHuama, OOMeEH BeLLEeCTB,
YCBOEHWE BWUTAMWMHOB W MWKPOSNIEMEHTOB), U 3TO
NPUBOAMT K OCNabreHuilo opraHuaMa, HapyLleHUHo
paboTbl APYrMX OpraHoB W CUCTEM, WHTOKCMKaLWMW.
MpWuMHbI  BO3HMKHOBEHUS renaTUToB Yy  cobak
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pa3fninyeH. AJ'IVIMeHTaprIVI renatut ABndeTcA OOHUM

M3  4yacTo  BcTpevawlimxca  3aboneBaHun B
BETEPUHaPHOW npakTuKke. Bo3HuKHOBEHME
3abonesaHus HanpaAMyo 3aBUCUT oT

HepauMoHarnbHOro MUTaHWs, KOTOopoe NpUBOAUT K
HapyLIEeHUIO (PYHKLMOHANBbHOIO COCTOSIHUS MeYeH!,
obMeHa BeLLeCTB U B LIENIOM Ha OpraHu3M >XMBOTHOTO.
MNpoueHT cmepTenbHbIX KUcxogoB cocTtaensaetr  30-
40%.[1] B pesynbTtare pa3Hoobpasus
naToMopOnorMyecknx MU3MeHeHun npu renatute y
cobaKk kak MpaBuro OTMEYalT naT U3MEHEHWS B
XENYHOM ny3bipe U MeYeHW, a TaK Xe XeNnTYLWHOCTb
cnusnctbix[1].

[. INTRODUCTION

ecently in veterinary practice, liver diseases are

common in dogs. Hepatitis is one of the most

common liver diseases. Hepatitis is an
inflammatory liver disease as a result of which the organ
does not perform its basic functions (removal of toxins
from the body, metabolism, assimilation of vitamins and
trace elements) and this leads to a general weakening of
the body, violations in the work of other organs and
systems, intoxication. The causes of hepatitis in dogs
are different. Nutritional hepatitis is one of the most
common diseases in veterinary practice. The
occurrence of the disease directly depends on
malnutrition, which leads to a violation of the functional
state of liver, metabolism and generally the whole
organism of an animal. The percentage of deaths is 30-
40%. As a result of the diversity of pathomorphological
changes with hepatitis in dogs pathological changes in
the gall bladder and liver, as well as yellowing of
mucous membranes are usually noted.

II. Marepuans u Metogbl
Wcenenosanus/ MATERIALS AND METHODS
OF RESEARCH

ViccnegoBannst npoBogunuce € anpenst no
Man 2023 roga, B pamkKax BeTepuUHaPHOW KIMHUKU
«Anaban» W NUTOMHUKA KaBKa3CKMX BOJIKOAABOB
«KaHrnbl» B I. AcTpaxaHb.B pesynbtate paboTtbl 6bino
CcOPMUPOBAHO TPU TPYMMbl MO NATb cobak B KaxkooN
rpynne, B Bo3pacte oT 3 40 6 neT, Becom 65kr. Bcero B
pabote 6bin0 o6cnegoBaHo 15 cobak.Pacnpegenerve
OONbHBLIX XMBOTHBLIX MO rpynnam WMMeNo CcrnyvanHbli
xapaktep. [pynnbl ObinM BblIOENEHbI HA OCHOBaHWUU
cxeM  nedveHus. [lepBasd  (KOHTporbHas)rpynna
XXMBOTHbIX NOSy4anu fiedeHme nNo CTaH4apTHOWM cxeme,
KOTopas BKMk4Yana npenapatbl 5%pacTBOp [HOKO3bI
8mn/kr, rentpan 400Mr Ha ron, Murbramma 2ms Ha ron
,0,9% pactBopNaCl 10mr/kr. BTopasi(onbiTHas)rpynna
Tak e norny4yarna CTaHOapTHOE Jle4YeHne, HO B CXeMy
Obin gobaBneHceneHopraHndeckuin npenapat JAPC-
25 B pose 1,6 wmr/kr (104mr/ron). TpeTbs rpynna
(oMbITHas) rOEXMBOTHbIE MOMyYanu Jle4YeHne Mno Tow

© 2024 Global Journals

Xe cxeme, 410 wu BTopasd c [gobaBneHvem
ceneHoprannyeckoronpenapata JADC-25 B gose 4,8
mr/kr (312 mr/ron).

[11. Pesynbtatel Wccneposannii/ RESEARCH

RESULTS
Ha wMomeHT wuccnegoBaHms y  cobak
OTMEYanuncb  4YeTKo  BblpaXeHHble  KIUHUYeckue

npusHaky renaTuta, TemnepaTypa Tena nosbllianach
0o 40 rpagycoB, Mpu ocMmoTpe Oblno BbLIABIEHO
6rnegHOCTb CNU3NCTLIX ODONOYEK POTOBOWM MOSOCTH,
JeceH W cKknepbl [na3, Yy HEKOTOPbIX >KUBOTHbIX
oTMevanacb He3HauuTenbHas XEenTyLWHOCTb,
XENyOOYHO-KULLIEYHbIA TpakT HapylleH (MOHOC, a Yy
HEKOTOPbIX XXUBOTHbIX Kan copepxan
HenepeBapeHHy  MuLly), CHWKeHWe  anneTuTa,
yrHeTeHne obLero coctosiHus cobak, nepvoguyeckast
peoTa. Npun nanbnauyum otMevanack 00Ne3HEHHOCTL B
obnactu neyenn. MNpn Y3W gnarHocTuke yBenuyeHve
neyeHu, Kpas HePOBHbIE, MOBbLILLIEHNE 3XOreHOCTU.[5]
Ona  oueHkn BnusHuA  npenapata  OAPC-25
npou3Bogunu 3abop KpPOBU B Hayane vccrnenoBaHus,
Ha cedbMOM [JeHb W B KOHUE OMblTaHaToOLaK.
Buoxummuyecknin  aHanmM3 KpoOBWM MPOBOAMIICS  Ha
akcnpecc aHanu3atope Seamaty  120VP.  [Ons
Harnsi4HOCTU M NoATBEPXAEHMA AnarHo3a obinu B3AThl
Hanbonee NMHGOPMaTHBHbIE Broxmmmyeckue
nokasaTenu KkpoBu: LienovyHas docgartasa (ALP),
ALT,AST, obwuin 6unnpybuH (TB) , anbbymuHbl (ALB),
obwun 6enok (TP).[4].

B Hauane uccrneqoBaHusa nocne 3abopa KpoBu
Mofny4vyeHHble nokasatenn ObinM  yCpegHeHbl U
npegcraBneHsl B Tabnuuel



EFFECTIVENESS OF THE USE OF DAFS-25 IN THE STANDARD HEPATITIS TREATMENT REGIMEN FOR DOGS

Tabnuya 1. BuoxmuMmmn4yeckmne nokasartenu KpoBu cobak B Ha4yane nuccrnegoBaHus

2 rpynna 3 rpynna
1 rpynna onbITHasA onbITHasA
O6o3Ha4yeHunA MNMokaszaTtenu Hopma (koHTponbHasA (OA®DC-25B (OA®DC-25B
rpynna) pose 104 pose 312
Mmr/ron) Mmr/ron)
ALB AnbOYMUHBI ,T/Nn 22-39 17+1,20* 19+1,60* 20,6+1,51*
B OOt BuvpyouH, | 9 40 11,70,23* 13,4£0,25* 11,5+0,23*
MKMOJb/N
TP O6Lwwmin 6enok, r/n 50-100 43+211* 46+2,08* 47+2,09*
ALP thenounas 10,6-100,7 111,8+3,22* 1152+3.25 110,3+3,20*
thocpaTasa, eq/n
ALT AJlT, ea/n 8,2-57,3 67x2,24* 65,3+2,22* 68,8+2,24*
AST ACT, eg/n 8,9-48,5 55,3+2,12* 57,9+2,13* 58,2+2,13*
lMpumeyaHue:* p<0,05 omHocumersibHO hU3UOI02UYECKOU HOPMbI
Mpn wuccnegoBaHMM KpoBM cobak OGonbHbIX  18,67%0THOCUTENBHO  (PU3NOMOrMYecKom HOPMbI

renaTMToM B Havane nevyeHust oTMevaeTcsl NOHWXeHne
anbbyMMHOB y KOHTPOSbHOW rpynnbl Ha 29,41% no
OTHOLLEHUIO (PU3NONOMMUYECKON HOPMbI, B OMbITHbIX
(BTOpOM UK TpeTben) Ha 15,79%-6,80%, CHWxKeHue
obulero Oenka y KOHTPONbHOW MEepBOW Tpynnbl Ha
16,28%, a BTOpOW 1 TpeTben onbITHbIX rpynn Ha 8,70%
-6,38% oT Hopwmbl. lNMoBbiweHne nokasatenen ACT un
AJTT, ACT Ha 14,02% B KOHTpPONbHOW rpynne, a y
onbITHbIX 19,38-19,59%, AJIT noBbicuncd Ha 16,93% B

KpoBw. [Noka3saTtenb LenoyYHon gocdaTtasbl KpoBu Obin
yBenuYeH y nepsBo KOHTponbHoW Ha 11,02%, y
onbITHbIX 14,20% - 9,53% MO OTHOLIEHWHO HOPMbI.
YpoBeHb obuiero ounupybuHa y Bcex cobak Obin
MOBbLILLIEH OTHOCUTENBHO PU3NONOTMYECKON HOPMbI Ha
10,38% nepBas rpynna un Ha 22,64% -8,49%.

[MoBTOpHOE wnccnegoBaHue KpoBu  cobak
OonbHbLIX renaTMToM MPOBOAWMIIOCL Ha ABagLaTbIn
OEHb NeYeHns y Bcex rpynn

nepeson rpymnne,

BTOPON W TpeTbenm Ha

13,96%-

Tabnuua 2: Buoxummnyeckue nokasatenu Kposu cobak Ha ABaaLUaThiii AeHb UcCneaoBaHus

1rpynna 2rpynna onbiTHaA | 3rpynna onbITHas

O6o3HauYeHunA Mokasatenu (KOHTpOnbHas) (AADPC-25B nose (AADC-25 B pose
P 104 mr/ron) 312 mr/ron)
ALB AnbOYMUHBI, T/Nn 18,5+1,21 20,8+1,23* 21,7+1,24*
8 Obupmit GunmpyGYH, 10,9+0,11 10,7+0,10* 10,6+0,10%

MKMOIb/N
TP O6Lwwmin 6enok, r/n 45+2 08 47+2,09* 49+2 11*
ALP tenouras 101,3+3,21 65,3+2,22% 63,7+2,23*
doccparasa, ea/n

ALT AT, ea/n 58,2+2,13 52,6+2,12* 51,8+2,10*
AST ACT, eg/n 52,4+210 50,7+2,08* 49 2+2 02*

lMpumeyaHue: * p<0,05 omHOCUMErIbHO Pe3yrnbmarmos aHanu308 nepgol KOHMPOILHOU epyrrb!

Mpun B3ATUN BMOXMMUYECKMX aHANM30B KPOBU
Ha OBaguaTbii OeHb Mocne Hadvana nedeHust Obino
OTMEYEHO, YTO MokasaTenu ObiNM 3HAYUTENBHO
MOHWXEHbI B BTOPOWN U TPETbEN rpyrnnax OTHOCUTENbHO
nepeon. LUlenoyHas docdartaza Obina HWkKe Ha
59,03%-55,85%, nokasatenb AJIT Obin CHWKEH Ha
12,36%-10,65%, ACT noHusuncs 5,69%-2,56%, obwiui
OunupybuH Tak xe Obin CHWKeH Ha 2,83%-1,87%.
OTMe4yeHO noBbIWEHNE anbOyMUHOB Yy BTOPON MU

TpeTben rpynnax Ha 12,43%- 17,30% No OTHOLLEHUIO K
KOHTpOnbHOM nepson rpynne. O6wmin 6enok Tak xe
nosbicuncsa 4,44%-8,89% Mo OTHOLIEHMIO K NepBoW
rpynne.
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Tabnuya 3. BuoxmuMmmn4yeckmne nokasartenu KpoBu cobak No OKOHYaHMWIO UccnenoBaHNs

2rpynna 3rpynna
1 roynna onbITHasA onbITHasA
O6o3Ha4yeHun MNMokaszaTtenu Py (BAPC-25 B (BAPC-25 B
(koHTpONbHan)
po3se 104 po3se 312
Mmr/ron) Mmr/ron)
ALB AnbOyMUHBI, /N 23+1,52 25+1,563* 27+1,55*
O6wmn
TB OunmpyouH, 8,7+0,21 5,4+0,18* 3,5+0,20*
MKMONb/I
TP 06”4"'r"'/n6e”°"’ 51+2,15 58+2,17* 63+2,20*
ALP tenounas 23,3+1,23 22,5+1,08* 18,41,20*
docdartasa, ea/n
ALT AT, ea/n 37,8+1.43 35,5+1,40* 33,8+1,42
AST ACT, eg/n 24,8+1,22 21,56+1,12* 19,3+1,13*
lMpumeyaHue:* p<0,05 omHocumersibHO pe3yrbmamos aHaau308 rnepeot KOHMPOoIbHOU
epynnbl
Mpn  noBTOpPHOM B3ATMM  KPOBM  Ha V. BuiBogbl/CONCLUSIONS
OMoxMmMmu4eckne  nokasarenu nocrne  neveHus

HabnoganMcb OOCTOBEPHbIEM3MEHEHNS B KpoBu.Tak
weno4vHaa cpoccarasa y BcexX ONbITHbIX >XMBOTHbIX
cHuannack go 18,5 r/n — TpeTben rpynnbl, BTOpon 22,5
en/n npotmB 23,3  en/n KOHTPONBbHOW  rpymnnbl.
OTMeYeHOCHWKEHE (EPMEHTOB NeyeHn y cobak
BTOpOn M Tpetben rpynn AJlTgo 33,8 eg/n -35,5en/n
npoTtne37,8 en/nkoHTponbHon rpynnbl, ACT B ONbITHbIX
rpynnax cHuaunack o 21,5 eg/n Bo BTOPOK rpynmne u
0o 19,3 en/n B TpeTben ONbITHONM rpynne npoTtus 24,8
en/n  oTHocuTenbHO nepBol  rpynnbl.  OTMeYeHo
CHWXeHVne obwero OGunupybuHa y cobak OnbITHbIX
rpynn go 3,5 — 5,4mMKMonb/n npotmB 8,7 MKMOMb/N
KOHTpOMbHOM rpynnbl. [oBbicunnce anbGyMuHbl 0o 27
r/n — 25 r/n no oTHoWweHuto K 23 r/n,obwun 6enok Oo
63 r/m — 58 r/n no oTHoweHuio K 51 r\n nepson
KOHTPOIbHOM rpynne.

Kypc neuveHuns y cobak Ha  MOMEHT
nccnepoBaHusa coctasun 45 gHelt. B pesynbTtate Yero
Ha  MOMEHT OKOHYaHWs neyeHns y  cobak
3KCNepvMeHTanbHbIX FPyNn (KOHTPOSTbHOM rpynnbl) U (B
cxemMax BKIoYawLLnX ctaHaapTHoe nedveHne n JAOC-
25 B go3ax 1,6mr/kr (104 mr/ron) v 4,8mr/kr(312 mr/ron))
ynyywnnock obLlee COCTOSIHME XKMBOTHbIX, anneTut
HOpMarnu3oBarscs, OTCyTCTBOBana pBOTa, Macca Tena
npvwna B HOpMy, TeMrnepaTtypa Tena OTCyTCTBOBana,
YTO CBUAETENbCTBOBANoO 06 akTMBU3aLMM OOMEHHbIX
npoueccoe B ne4vyeHu. BosobHoBuMnacb paboTta
XKEenyao4HO-KULLEYHOro TpakTa, BUAMMbIE CITU3UCTbIE
pPOTOBOM MOMOCTU W CcKnepbl rMna3 Obin pPo30BOro
ueta. B pesynbrate nanbnauuMm OTCyTCTBOBana
©one3HeHHOCTb B 0611acTU NeYeHu.
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an/II/ICCJ'IeD,OBaHVIVI ncnonb3oBaHune
pa3ninyHbIX cxemnedyeHus nokaaaro, 4TO
CTaHOapTHble CXeMbl Jie4eHna C nobaeneHnem

npenapata OJA®C-25 obnagatoT 6onee acheKTMBHBLIM
BNUSHMEM Ha neueHb. NpenapaTt JADC-25 obnagaet
CUMbHBIMA  AHTMOKCUAAHTHbIMM  CBOWCTBaMU U
BblPa)XEHHbIM TenaTonpOTEKTOPHBLIM AEWCTBUEM MNPU
renatute y cobak, 0 YeM CBUAETENbCTBYIOT AaHHble
nccrneaoBaHMNONOXMMNYECKUX NoKasaTenen n obLLero
COCTOSIHUS! XKMBOTHbIN HA MOMEHT UCCNenoBaHus.

Effectiveness of the use of DAFS-25 in the
standard hepatitis treatment regimen for dogs.
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Effect of the Intravaginal Inoculation of
Phytobiotics in a Murine Experimental Model

Antonella Marchesi °, Jessica Alejandra Silva ¢, Priscilla Romina De Gregorio °
& Marfa Elena Fatima Nader-Macias ©

Abstract- Lactobacilli play a fundamental role in maintaining
health and preventing infections of the female urogenital tract.
Complementary use of vegetal extracts selected for their
ethnopharmacological characteristics and conventional uses
for the different conditions in the human body as an adequate
alternative therapy for the restoration of the vaginal
microbiome has emerged. Compatibility of phytoextracts with
lactobacilli for the design of phytobiotic formulas was
determined previously. Safety of selected combinations by the
intravaginal (i.va.) administration in a murine model was
evaluated to determine if some type of adverse effect was
produced in the host. Lactobacillus gasseri CRL1320,
Limosilactobacillus reuteri CRL1324, Ligilactobacillus salivarius
CRL1328 and Lacticaseibacillus rhamnosus CRL1332
combined with Hamamelis-virginiana, Amaranthus-muricatus
and Smilax-dspera, were inoculated individually or combined in
mice vagina (7 daily doses). Vaginal washes were taken for
microbiological (cultivable lactobacill) and cytological (May
Grunwald-Giemsa technique) evaluations, and vagina for
histological (by Hematoxylin-Eosin) and ultrastructural (by
electronic  microscopy) analyses. Results  obtained
demonstrated that the i.va. phytobiotics administration did not
produce adverse effects in the murine vaginal tract, by
absence of inflammatory response. There were no
modifications of the vaginal tract at the structural and
ultrastructure level, suggesting the safety of phytobiotic
formulas. Results obtained in this stage are original because
information of viability and safety of natural extracts with
strains of beneficial lactobacilli in 7 vivo trials are limited, and
will allow progress in the design of beneficial formulas of
reproductive age women.

Keywords:  beneficial  lactobacill,  vegetal-extracts,
phytobiotics, safety, vaginal murine, adverse effect.

[. INTRODUCTION

actobacilli play a fundamental role in the urogenital
Ltract by maintaining health or preventing infections

through  different  mechanisms of  action,
demonstrated by a wide diversity of publications
(Lazarenko et al., 2012; Karlsson et al., 2012; Wagner
and Johnson et al., 2012; De Gregorio et al., 2014,
2015, 2016, 2019; Nader and Juarez-Tomas 2015;
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Nader Macias et al., 2021, Mashatan et al., 2023;
Szczerbiec et al., 2024; Gupta et al., 2024). Plants
extracts are applied to treat different pathologies in
human and animals, which is one of the reasons to
support  their  selection, supported by their
ethnopharmacological characteristics to be used in
urogenital tract infections (UGTI) prevention or treatment
(Argentine Pharmacopoeia; Palmeira-de-Oliveira et al.,
2015; Flower et al., 2016; Montorsi et al., 2016; Aziz y
col., 2017: Moreno et al., 2018; Marchesi et al., 2020).
Different products were applied for UGTI treatment,
most of them derived from natural products, given the
requirement of new therapies to prevent and treat
chronic infections (Palmeira-de-Oliveira et al., 2013). In
recent years, the frequent use of antimicrobials (such as
antibiotics, antimicotics, and antivirals) is constantly
questioned due to the appearance of resistant strains
(Falagas et al., 2006; Flores-Mireles et al., 2015; Karam
et al., 2019) which support the search for alternatives
therapies or strategies to prevent or treat female
urogenital infections, and to restore the microbiota of
vaginal tract.

"Probiotics" are defined as "live microorganisms,
when administered in adequate amounts, evidence a
beneficial physiological effect on the consumer" (Hill et
al., 2014). “Pharmabiotics” are 'lving or dead
microorganisms and their microbial constituents and
metabolites that can beneficially interact with the host"
(Shanahan et al., 2009). “Phytobiotic” formulas refer to
the 'combination of plant extracts with probiotic
microorganisms to maintain or prevent health" (Nader-
Macias and Juarez-Tomas et al., 2015). “Phytoextracts”
or “Vegetal extracts” are the substances obtained by
maceration process of plants in 40% alcohol for
medicinal use, approved by pharmacopoeias (Argentine
Pharmacopoeia Method). Despite the fact that
lactobacilli are generally recognized as safe (Generally
Regarded as Safe, GRAS) by international organizations
(FAO/WHO, 2012), and plant extracts which different
applications in  humans are described in
pharmacopoeias (Argentine and European
Pharmacopoeias) there is an imperative requirement to
determine their safety and innocuity. It is of high
importance to demonstrate that there is not production
of adverse effects in animal models, before advancing in
the evaluation of iva. formulations in human clinical
trials (Falagas et al., 2007; Nader-Macfias et al., 2008;
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2021; Alfaro et al., 2013; Silva et al., 2023). Selection of
strains and extracts was also performed to further
design phytobiotic formulas aimed to treat, prevent or
maintain the human vaginal health (Mishra et al., 2018).

Safety of vaginal lactobacilli was determined
previously, supported by requirements established for
the design of probiotic formulas for human beings.
Intraurethral and iwva. administration of vaginal
lactobacilli was applied in a murine experimental model
evidencing their persistence in the urogenital tract,
absence of adverse effects, protection against
Staphylococcus aureus, Slreptococcus —agalactiae,
Escherichia coli and Candida albicans challenges, and
immune system modulation (Silva-Ruiz et al., 2004;
Zarate et al., 2007; De Gregorio et al., 2012; 2015; 2016;
2019; Leccese-Terraf et al., 2015). Experimental animal
model in BALB/c mice was used for its small size, easy
manipulation and short reproductive cycle. Safety of
lactobacilli was also demonstrated in phase | ftrial in
healthy women (De Gregorio et al., 2020). Our research
group demonstrated that the iva. administration of
functional nanofibers was safe in murine models,
producing a viable lactobacilli increase and promoting
their permanence in the murine vaginal tract (Silva et al.,
2023).

The physiological characteristics of the murine
vaginal tract are different from those of women, mainly in
the neutral vaginal pH, the low numbers of lactobacilli in
the autochthonous microbiota and the length and
characteristics of the sexual cycle (Patras et al., 2013).
MclLean et al. (2012) described a simple and non-
invasive protocol to determine the estrous cycle stage of
female mouse without altering its reproductive cycle,
similar to the one used in this work. Murine models
success described by numerous scientists to evaluate
the vaginal tract is useful to predict the expected
behaviour in human beings (Silva-Ruiz et al., 2001;
Zarate et al., 2009; Muench et al., 2009; Spurbeck and
Arvidson 2011; Joo et al., 2011; Joo et al., 2012; Patras
et al., 2013; De Gregorio et al., 2014; 2015; 2016; 2019).

Phytobiotics were formulated previously in our
research group with 30 different beneficial vaginal
lactobacilli (BVL) strains combined with phytoextracts
(selected by their application and characteristics related
with vaginal health improvement) to produce a synergic
or complementary pharmacological effect (Marchesi et
al., 2020). However, no safety assays were published
referred to formulas designed with vegetal extracts and
probiotic bacteria combined, administered by the
vaginal way. Thus, the aim of this work was to evaluate
the safety of phytobiotic formulas designed with
beneficial lactobacilli and vegetal extracts combined, in
order to define the permanence of the strains, and if
some type of adverse reactions was evidenced in the
murine experimental model.

© 2024 Global Journals

I1. RESULTS AND DISCUSSION

a) Quantification of Viable Lactobacilli in Vaginal
Washing

The results obtained when evaluating the
number of viable lactobacilli from vaginal washing (v.w.)
of mice inoculated with the different phytobiotics did not
show significant differences (p>0.05) referred to mice
inoculated only with BVL (control), indicating that a
stimulatory or inhibitory effect by the phytoextracts on
the colonization capability of lactobacili was not
produced (Fig.1). The comparison of the iva.
inoculation of the four BVL strains, showed higher viable
cell numbers of L. gasseri CRL1320 (10° CFU/ml v.w.),
while L. reuteri CRL1324 and L. salivarius CRL1328 were
in a lower value (10 CFU/ml). In control mice, viable
lactobacilli were not detected (in MRS-pH-5.5, selective
medium) suggesting that the vaginal isolated lactobacilli
came from the exogenous administration. Mice
receiving phytobiotics-L. rhamnosus CRL1332showed
similar values than L. gasseri CRL1320. L. salivarius
CRL1328-+phytocompounds mice produced a higher
number of viable lactobacilli, but not significant
compared with the strain without vegetal extracts. At the
end, L. salivarius and L. rhamnosus demonstrated a
higher colonization in mouse vagina when administered
in phytobiotic formulas. These results were different to
those obtained from in vitro assays (Marchesi et al.,
2020) where some vegetal-extracts showed a
stimulatory or inhibitory effect on BVL. Differences
between in vitro and in vivo assays were also observed
in BVL interaction with St. agalactiae (De Gregorio et al.,
2014). These differences support the requirement to
apply different criteria for probiotic selection, including
both in vitro an in vivo safety assays (Nader-Macias and
Juarez, 2015; Nader-Macias et al., 2021). Viable
lactobacilli quantification in v.w. were similar to those
obtained previously when the optimal iva. dose of L.
reuteri CRL1324 was determined (De Gregorio et al.,
2015).
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Fig.71. Quantification of viable BVL in murine v.w. of mice inoculated with lactobacillivegetal extracts: Control (black-

bar:
bar: []).

. ), Hama:Hamamelis (oblique-bar: ), YerbM.Yerba meona (dot-bar: ) and Zarz: Zarzaparilla (white-
The results represent the log CFU/mI mean values of L. gasseri CRL1320, L. reuteri CRL1324, L.

salivarius CRL1328, and L. rhamnosus CRL1332 =+ standard error. Significant differences in the number of each BVL
strain and their combination with extracts are indicated by different letters (p< 0.05).

b) Vaginal Cytology

Intravaginal  administration  of  phytobiotic
formulas did not produce adverse effect or inflammatory
response in the murine experimental model. May
Granwald-Giemsa vaginal smears from phytobiotics,
BVL or vegetal extracts inoculated mice obtained, by
optical microscopy are included in Fig.2.A. Cytological
evaluation evidenced absence of adverse effect at this
level. All samples showed similar patterns to control
mice, indicating pseudo-estrous state induced by
hormonal inoculation, characterized by the presence of
keratinized epithelial cells (irregular shape of scales) and
absence of nucleated epithelial cells and leukocytes
(which are indicative of an inflammatory or adverse
response). Safety of BVL in the urogenital tract was also
demonstrated previously. Silva de Ruiz et al. (2003)
administered intraurethrally L. fermentum CRL1508 in a
murine model with no adverse effect or significant
changes in the organs (kidney, ureter, bladder or

urethra) at the structural and ultra-structural level,
indicating its safety. De Gregorio et al. (2012) evidenced
that the administration of five different human BVL to
BALB/c-mice for 4 163 days did not produce adverse

effects in cytological and immunological assays. Zarate
et 164 al. (2009) also showed the protection against S.
aureus challenge by the iwva. 165 administration of
human BVL strains with no adverse effects. Recently,
Silva et al. (2023) demonstrated the absence
inflammatory response at the cytological level after the
i.va. administration of nanofibers with L. rhamnosus
CRL1332 immobilized in murine model.
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Fig. 2: Vaginal Cytology (A) and Histology (B) images of BALB/c mice after 171 intravaginal administration with

different  phytobiotics.A-l: L. rhamnosus

172  CRL1332+Hamamelis;A-ll:

Hamamelis; A-lll. L. reuteri

CRL1324+Hamamelis;,A173 IV: Control. B-I: L. gasseri CRL1320+Hamamelis; B-ll: Hamamelis; B-lll: L. gasser 174

CRL1320; B-IV: Control.

c) Vaginal Histology

Microscopy evaluation is useful to facilitate
diagnosis, as some authors claim. Donders 178 et al.
(2019) recommend the use of microscopy for an exact
observation of vaginal 179 epithelium condition, and
helps to define different therapeutic alternatives.
Histological 180 structure of vaginal tract of mice i.va.
inoculated with phytobiotics, phytocompounds or 181
lactobacilli showed normal lamina propia
characteristics, multilayer epithelium, 182 keratinized
epithelial cells, indicating the pseudo-estrous state (Fig.
2. B). The observed 183 pattern was similar to control
mice (Fig. 2. B-IV), with absence of inflammatory
response 184 in murine tissue.

Zarzaparilla has antifungal, antiseptic and
diuretic uses; Hamamelis has antiviral, antiseptic and
anti-inflammatory  activities, while Yerba meona
evidenced diuretic, antitumor, drastic purging, warts,
herpes, depurative, and other applications, supporting
their selections to evaluate the beneficial properties
when used in combination with BVL (Argentine-
Pharmacopoeia; European-Pharmacopoeia; Theisen et
al., 2014; Qi et al., 2017; Marchesi et al., 2020). Different
scientists published the effect of plant derivatives
administered orally or intravaginally in  women
suggesting a variety of effects and mechanisms of
action. Moraes et al. (2012) demonstrated the efficacy
and safety of Mentha crispa as a suitable alternative in
the therapy of Trichomonas vaginalis infections.
Satthakarn et al. (2015) administered Houttuynia cordata
aqueous-extract in women urogenital tract determining
an increase of cells participating in vaginal immune
response. Espino et al. (2019) showed the
complementary antifungal effect when administering L.

© 2024 Global Journals

plantarum cream+two extracts in candidiasis treatment
in in vitro protocols. No publications were detected
referred to protocols of iwva. administration of
phytobiotics in a murine experimental models. Recently,
Miranda and Nader-Macias (2024) showed that the i.va.
administration of probiotic and phytobiotic formulations
to pregnant female cows at pre and postpartum
increased significantly the number of lactic acid bacteria
with no adverse local and systemic effects in cows.

d) Ultrastructure of Murine Vagina

Ultrastructure of murine vagina inoculated with
phytobiotics was characterized by a keratinized
epithelium  with  anucleated polystratified  cells,
supported on the lamina propia with anucleated cells.
Microphotographs of the vaginal tract of lactobacilli and
phytocompounds i.va. inoculated mice did not evidence
modifications, being similar in experimental group (L.
salivarius CRL1328+Hamamelis) (Fig.3.A,B) and control
mice (Fig. 3. G,H). Absence of inflammatory response,
ultrastructure  maintenance, and no other cells
participating in inflammation indicate no adverse effect.
Normal polystratified murine vaginal epithelium was
evidenced. Mice inoculated with phytobiotics and
lactobacilli showed bacteria or bacilli close or in contact
with the epithelial cells surface (black arrows). These
bacteria were not detected in mice i.va. inoculated only
with phytoextracts or control animals. Therefore, it could
be suggested that the bacteria evidenced in vagina of
mice are those iva. inoculated for 7-days, with no
adverse effects. As control mice did not show bacteria,
lactobacilli  permanence is supported by their
exogenous administration to mice.
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Fig. 3: Ultrastructure of mouse vagina i.va. inoculated with phytobiotics, lactobacilli or phytocompounds analysed by
transmission  electron  microscopy. A:L. salivarius CRL1328+Hamamelis  (2500X); B: L. salivarus
CRL1328+Hamamelis (4000X); C: Hamamelis (1200X); D: Hamamelis (4000X); E: L. salivarius CRL1328 (1200X); F:
L. salivarius CRL1328 (4000X); G: Peptone-water Control Mice Group (800X); H: peptone-water Control Mice Group
(4000X). Bacteria or bacilli close or in contact with the epithelial vaginal cells are indicated with black arrows.

[1I. MATERIALS AND METHODS in 50ul agarose-peptone [1% meatpeptone, 1.5% agar]

or combined with the vegetal extracts selected (Table 2).
Microorganisms:  Four  BVL  strains  previously 9 ( )

characterized and genetically identified were used in this
work:Lactobacillus gasseri CRL1320, L. reuteri CRL1324,
L. salivarius CRL1328 and L. rhamnosus CRL1332
(Marchesi et al., 2020) (Table 1). The strains were
freezed-stored in milk yeast-extract (10% skim-milk,

0.5% vyeast-extract, 1% glucose), and they were
inoculated, and subcultured 3 times in MRS broth (De-
ManRogosa and Sharpe) (Biokar-Diagnostics-Beauvais-
France) at 37°C for 13-14 h before their use. For the i.va.
administration in mice, the strains were centrifuged at
3000g for 10 min (Presvac-Argentina), and resuspended
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Table 1: Beneficial Vaginal Lactobacilli (BVL) Properties

BVL 3 ;
P—— Beneficial Properties
X HxO» and lactic acid production. high
L. gasseri T ST 2
CRL1320 hydrophobieity. pathogens inhibition. biofilm

formation

H>O» and lactic acid production. high

L. reuteri | hydrophobicity, biofilm formation. pathogens
CRL1324 inhibition, colonization, of BALB/¢ vaginal

tract mice, adhesion to fibrinogen and mucin

L. salivarius

bacteriocin production, pathogens inhibition
CRL1328 P e

H20: production, high hydrophobicity,
biofilm. formation, high resistance to
lyophilization, pathogens inhibition.

colonization of BALB/c mice vaginal tract.
adhesion to fibrinogen and mucin

L. rhamnosus
CRL1332

Table 2: Vegetal Extracts and uses

Scientific = ;
Popular name Uses Pharmacopoeia
name
: Astringent, antiseptic.
Hamamelis ] i AL
L Hamamelis antiinflammatory. Argentine 8" edition
viriginiana ot = =
antiviral, venotonic
P 5 Diuretic. antitumor.
maranthus - : : i
5 Yerba-meona drastic purging. warts. | Argentine 6% edition
muricatus s b
herpes, depurative
o Diuretic renal depurative,
Smilax : : ; i
Zarzaparrilla | antibacterial. antifungal, European
aspera gl 7 "
antiseptic

Phytocompounds: "Hamamelis-virginiana" (Hamamelis),
"Amaranthus-muricatus" (Yerba meona) and "Smilax-
aspera” (Zarzaparilla) were selected for their
ethnopharmacological properties and compatibility
against different BVL, summarized in Table 2 (Marchesi
et al., 2020). From dry extracts of Hamamelis (leaves),
Yerbameona (leaves-stem), and Zarzaparilla
(bark+branches+fruits),  previously — obtained by
maceration (according to the Argentine Pharmacopoeia)
and dried, 1 mg of extract was weighed with 1 ml of
alcohol 40%, taking only 20 ul of each plant extract
(Tmg/ml in 40%-alcohol) were mixed with 30ul agarose-
peptone, 50ul i.va. administered to mice.

Microorganisms+Phytocompounds: the pellet from 3
BVL subculture was mixed with 20ul vegetal-
extract+30ul  agarose-peptone  for mouse i.va.
administration. The protocol of administration in the
murine model is indicated in Figure 4.
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Fig. 4: Protocol of Administration of Phytobiotics, Lactobacilli and Phytocompounds by |.Va. Route to Estrogenized-
Adult BALB/C Female Mice

a) Female BALB/C Mice as Experimental Model

Female BALB/c mice, 45-days-old, 20-25
average-weight, were provided and maintained in
CERELA nursery, keeping constant environmental
conditions, fed ad libitum with conventional balanced
diet. Pseudostrous status was induced with p-estradiol-
valerate subcutaneous administered on days “-2” and
“3”, according to previously set-up protocols, to avoid
the variations from the estrous cycle state, and to
promote lactobacilli permanence (De Gregorio et al.,
2012). Hormone was prepared from a stock solution (2
mg/ml, Sigma-Life-Sciences, Switzerland) resuspended
and diluted in sesame-ail (Sigma-Life-Sciences, Mexico)
at 0.2 mg/ml. Then, 0.1 ml was injected subcutaneously
(0.02 mg). The experimental protocol, hormone
administration and sampling days are shown in Figure
4. 100 mice were used, divided in 20 groups, assigning
5 mice randomly to each group, as follows:

1)  Phytobiotic Groups (12): The following combinations
of probiotic BVL+phyto extracts were iva
administered for 7 days: L. gasseri CRL1320+
Hamamelis, L. gasseri CRL1320+ Zarzaparrilla, L.
gasseri  CRL1320+Yerba-meona, L. reuteri
CRL1324+Hamamelis, L. reuteri CRL1324+
Zarzaparrilla, L. reuteri CRL1324+ Yerbameona, L.
salivarius ~ CRL1328+Hamamelis, L. salivarius
CRL1328+Zarzaparrilla, L. salivarius CRL1328+
Yerba-meona, L. rhamnosus CRL1332+ Hamamelis,

L. rhamnosus CRL1332+Zarzaparrilla, and L.
rhamnosus CRL1332+ Yerba-meona.
2) \Vegetal Extracts Groups (3): mice were i.va.

administered for 7 days with: Hamamelis-virginiana
(Hamamelis), Amaranthus-muricatus (Yerba-meona)
and Smilaxaspera (Zarzaparrilla).

3) BVL Strains Groups (4):Lactobacillus gasseri
CRL1320, Limosilactobacillus reuteri CRL1324,
Ligilactobacillus salivarius CRL1328 or
Lacticaseibacillus ~ rhamnosus ~ CRL1332  were
individually i.va. administered during 7 days, at 10’-
108 CFU each dose:

4) Control Group (1): 20ul saline+30ul 1%-agarose-
peptone.

Two independent assays were carried out.
CERELA Institutional Committee for the Care and Use of
Laboratory Animals approved the experimental protocol
CRL-BIOT-LMP2010/1A.

b) Mice Sampling and Analytical Procedures

Murine vagina was washed in sterile conditions
with  50ul phosphate-buffered-saline (PBS: 8.1mM
Na,HPO,, 1.5mM KH,PO,, 140mM NaCl, pH 7.2) 7
times and v.w. of each animal pooled. Vaginal washes
were used for different assays:

1) Quantification of microorganisms: serial dilutions
were prepared and inoculated in selective MRS agar
(pH 5.5) to quantify viable BVL after 48 h incubation
at 37°C. Number of microorganisms was expressed
as log CFU/ml v.w.

2) Cytological studies: 10ul aliquots were spread on
slides, fixed and stained with MayGrinwald-Giemsa
technique to assess whether inoculation with
phytobiotics produced any type of adverse effect at
cytological level. Preparations were observed under
light microscope (40x, Axio-Scope-A1, Carl-Zeiss)
(McLean et al., 2012).

3) Histological studies: mice were sacrificed by cervical
dislocation at the 7" day and dissected to extract
vagina, which was transferred to the appropriate
solvents for subsequent process for histological and
electronic microscope observation, as follows:

i. Histological evaluation (light microscopy): vaginal
tissues were fixed in 4% (v/v) formaldehyde at
4°C, embedded in paraffin by applying routine
laboratory methods. Organs were processed
according to Silva de Ruiz et al. (2003) using Carl
Zeiss Microscope (40x).

ii. Ultrastructural evaluation (transmission electron
microscopy): mouse vagina samples were placed
in Karmovsky's fixative (2.66% paraformaldehyde,
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0.1M sodiumphosphate-buffer, pH 7.4, 1.66%
glutaraldehyde) for 1 week. The technique applied
was detailed previously (Zampini et al., 2020).
Samples were processed and observed at the
Zeiss Libra 120 electron microscope (Carl Zeiss,
Oberkochen, Germany) of Integral Center for
Electronic  Microscopy in  Tucuméan (CIME-
CONICET).

c) Statistics Analysis

Analysis of variance (ANOVA) using a general
linear model was applied to define the main effects of
experimental groups on the number of viable lactobacilli.
Significant differences (p-value<0.05) between mean
values were determined by Tukey’s test, using MINITAB
statistical software (version-16 for Windows).
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Resume- In the Brazilian Northeast, the state of Piaui exhibits
gaps in bat species diversity, with limited knowledge about
their ecology and zoonotic disease transmission. This study
updated the distribution of Djphylla ecaudata in the region,
exploring feeding behaviors and recording the presence of the
rabies virus. Fieldwork in Picos, Pedro I, and Milton Brandao
resulted in the capture of nine bats, following ethical protocols.
Previous records from 2004 to 2008 were also noted.
Research showed these bats' adaptability to various
environments, including the Peruvian biome, and their diet
flexibility beyond birds, their typical prey. Significantly, a rabies
virus variant (AgV3), commonly found in Desmodus rotunadus,
and traces of human blood in Djphylla ecauaata feces were
detected, raising public health concerns. These findings
highlight potential risks for zoonotic disease transmission to
humans, underscoring the need for ongoing monitoring in
wildlife-human interactions.The broader relevance of this study
lies in its implications for zoonotic disease surveillance across
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diverse biomes, not just in Piaui. Bats are key reservoirs of
pathogens, and their ability to adapt to different ecosystems
suggests a wider risk for emerging zoonoses. This work
emphasizes the importance of integrating ecological and
health monitoring under the One Health approach, providing
insights that can inform future research and guide public
health and conservation strategies aimed at mitigating the
spread of zoonotic diseases globally.

Keywords: Brazil, ecotone, bats, piaui, one health.

I. INTRODUCTION

nowledge about the chiropteran fauna in the state
Kof Piauf is characterized by substantial gaps,

despite significant advancements in the field of
study in the Brazilian Northeast over the past two
decades. Understanding the distribution of bats in the
state is crucial for species conservation and habitat
maintenance. In particular, focusing on the subfamily
Desmodontinae, which includes only three monotypic
genera (Desmodus, Diphylla, and Diaemus), highlights
their important role in maintaining rabies in natural
environments, an infection that affects the nervous
system of mammals, including humans (Barreto et al.
2019).

Among hematophagous bats, the genus
Diphylla stands out as a monotypic taxon, characterized
by the absence of callosities on their anterior
appendicular limbs. The epithet "hairy-legged bat" refers
to the rudimentary femoral membrane covered in hair,
which is a vestige of a lateral uropatagium (Vizotto and
Taddei, 1973). The species Diphylla ecaudata (Spix,
18283), which means "tailless hairy leaf," ranks second in
geographical distribution and capture frequency among
blood-feeding bats, following Desmodus rotundus.

According to Uieda (1982), Diphylla ecaudata
specializes in feeding on birds. however, Ruschi (1951)
notes that in the absence of their usual prey, they may
also attack pigs, cattle, and horses. This specialized diet
makes hematophagous bats significant players in the
spread of diseases such as rabies, a viral encephalitis
with nearly 100% lethality in both animals and humans
worldwide (Streicker and Allgeier, 2016).

The association between D. ecaudata and the
rabies virus is noteworthy, as these viruses primarily
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affect mammals, even though these bats mostly prey on
birds. This interaction can be explained by their shared
habitats, particularly in caves with Desmodus rotundus,
the primary reservoirs of the rabies virus variant AgV3,
facilitating the exchange of viral particles (Albas et al.
2011). Since caves are also inhabited by non-
hematophagous bats, positive findings for rabies extend
to these species as well.

Updating the numbers for Brazil, there are
records of seven variants of the Lyssavirus genus.
Among these are variant 2 (AgV2), found in
Phyllostomus discolor (Albas et al. 2011), and variants 4
and 6 (AgV4 and AgV6), found in the insectivorous bats
Tadarida brasiliensis and Lasiurus cinereus, respectively
(Brasil, 2023).

Regarding distribution, D. ecaudata has been
recorded throughout much of the national territory, being
present in all regions, with notable occurrences in the
Southeast and Northeast of Brazil (Rocha et al., 2014).
In the state of Piaui, Castilho et al. (2010) made the first
record of D. ecaudata in the municipalities of Sao Miguel
do Tapuio and Buriti dos Montes based on field
research conducted in 2004. It was not until 2008 that
Gregorin, Carmignotto, and Percequillo described its
occurrence in the Serra das Confusbes National Park
(PNSC) in Gilbués, Piaui.

Understanding the distribution and ecology of
Diphylla ecaudata not only addresses the gaps in
knowledge about this species but also enhances our
understanding of the broader chiropteran fauna in Piaui.
This study aimed to update the geographical distribution
of Diphylla ecaudata in the Brazilian Northeast,
associating it with new foraging approaches and
records of rabies virus occurrence in the region for this
species. By highlighting these findings, the research
contributes to ongoing conservation efforts and public
health policies in the region, which aim to mitigate the
risks associated with zoonotic diseases and promote
biodiversity preservation.

[I. METODOLOGY

a) Research Area

Located between 2° 44' 49" and 10° 55' 05"
latitude South and 40° 22' 12" and 45° 59' 42" longitude
West, the state of Piaul is bordered by the states of
Ceara and Pernambuco to the east, Bahia to the south
and southeast, Tocantins to the southwest, with the
Parnaiba River marking the border with Maranh&o to the
west, and the Atlantic Ocean to the north (Lima et al.,
2020). It occupies 251,755.481 kmz, which is 16.16% of
the 1,558,000 km2 of the Northeast region of Brazil. Piauf
is the third-largest state in the Northeast, smaller only
than Bahia and Maranh&o, and the tenth-largest state in
Brazil, accounting for 2.9% of the national territory
(IBGE, 2022).

© 2024 Global Journals

Piaui contains a wide variety of ecosystems,
including stretches of the Cerrado and Caatinga
biomes, which are known for their biodiversity and
varying climatic conditions (Santos-filhoet al., 2018).
These biomes, along with a significant number of cave
systems and fragmented forest patches, provide ideal
habitats for bat species (Pereira, 2022). The state’s
mosaic of natural environments, particularly cave
habitats, supports both  hematophagous and
insectivorous bat populations. These bats play critical
roles in ecosystem services such as pollination and
seed dispersal but are also key reservoirs for zoonotic
diseases, including rabies (Stoner-Duncan et al., 2014).

The choice of Piaui for this study was motivated
by these unique ecological features and its role as a
transition zone between the Cerrado and Caatinga
biomes. This makes the region a hotspot for studying
bat ecology and disease transmission. The presence of
both preserved and disturbed habitats, including
agricultural areas, increases the chances of interactions
between bats and humans or livestock, which is relevant
for understanding the dynamics of rabies transmission.

b) Sampling

i. Primary Data

Primary distribution data were obtained through
passive sampling. Mist nets measuring three meters in
height by nine and twelve meters in length were used,
set up in strategic areas based on factors favorable for
the flight routes of these animals and the presence of
their usual prey. The traps were positioned at two
collection points at 6 pm and dismantled at midnight of
the following day, totaling a sampling effort of 4,968 m2h
in the municipality of Picos, 864 m2h in the municipality
of Pedro Il, and 162 m2h in the municipality of Milton
Brandao (Straube and Bianconi, 2002).

The animals were immediately removed from
the mist nets upon capture and placed in pre-numbered
cloth bags. The identification of the specimens was
based on specialized literature cited in the work of Reis
et al. (2017). The study was submitted to and approved
by the System of Authorization and Information on
Biodiversity (SISBio) under number 69264-7, and the
Ethics Committee on Animal Use under number
002/CEUAIFPI/2021, with registration number AF78746
in the National System for the Management of Genetic
Heritage and Associated Traditional Knowledge
(SISGEN). The specimens were designated for the
Natural History Collection of UFPI (CHNUFPI) in the
municipality of Floriano-PI.

ii. Secondary Data
Data were obtained through a review of
specialized bibliography and digital platforms such as
the Global Biodiversity Information Facility (GBIF),
including references characterizing the biodiversity of
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chiropterans in the state of Piaui and the occurrence of
D. ecaudata in the regional context.

Vegetation characteristics, geographic
boundary information, territorial distances, and biomes
for each collection site were extracted from research
conducted on the website of the Brazilian Institute of
Geography and Statistics (IBGE). This information was
processed using QGIS software version 3.34.1 for map
plotting (Figure 3).

I1I. RESULTS AND DISCUSSION

The geographical distribution of bats of the
species D. ecaudata is quite broad, with faunal

individuals found throughout much of the American
continent (Scheffer et al., 2015). The update of
occurrence records in this study was achieved through
field captures and secondary data, which indicated 13
specimens of D. ecaudata collected and identified in the
state of Piauf up to the production of this study. These
specimens originated from research focused on
surveying diversity and/or studying zoonoses associated
with chiropterans in Piaui. Figure 1 shows a photograph
of a male specimen of Diphylla ecaudata captured in the
northern region of the state, in the municipality of
Pedro Il.

Source: Authors' archive

Figure 1: Photograph of a faunal specimen of Diphylla ecaudata, collected in the municipality of Pedro Il, Piauf

Note from Table 1 that in the village of Sertao de
Dentro located in Milton Brandao — PI, five specimens
were collected, and these captures were prompted by a
request from a local resident who reported several
chicken deaths likely caused by bats. Subsequently, we

set up a mist net measuring 9 x 3 meters near the
chicken roost. In Figure 2 (resting place of the
chickens), we noted the height above ground level and
marked it at 50 cm.

Table 1. Compilation of Information on Captures of D. ecaudata in the State of Piaui, Northeast Brazil (2004-2023)

Location Source Coordinates Quantity
Pedro Il Own work S 4°2423" 5
(Serra dos Matoes) W 41°26'44,6"
Milton Brando (Sertéao S 4°4703,2"
de dentro) Own work W 041°28'54,2" S
. S 7°02'18,0”
Picos Own work W 41°27°4.6” 2
Guaribas Gregorin et al. S 0901312 ’
(PNSC) (2008) W 43029'52"
Sao Miguel do Tapuio Castilho et al. .
and Buriti dos Montes* (2010) Not provided 3

*The record of the three animals occurred in 2004, however, the publication dates back to 2010, and we were unable to
discriminate the quantity of animals for the mentioned municipalities.
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Uieda (1982), in his experimental work with
specimens of D. ecaudata, reports these animals'
preference for preying on birds within a height range of
2 to 4 meters above the ground. However, observations
made by our team throughout the night in a net set up
near the birds' resting place show a behavioral change,

as predation occurred closer to the ground, at around
0.5 meters height, thereby expanding the spatial
spectrum for predation (Figure 2). This demonstrates
the flexibility in predation habits among these animals,
indicating adaptations in foraging behavior.

Source: Authors' archive

a) Chicken coop with dimensions of 1.5 meters in length x 0.5 meters in width and 0.5 meters in height from the ground at its
highest point; b) Top view of the chicken coop, c) Front view of the chicken coop, d) Chicken roost.

Figure 2: Images of Chicken Roosts in the Backyard of a Local Resident in the Village of Sertédo de Dentro, in the
Municipality of Milton Brandao-PI, recorded in 2023

Figure 3 presents the map of Piaui with the
occurrence of faunal individuals of the genus Dyphylla
recorded to date. The expansion of the taxon's
geographical distribution is evident from records made
in PNSC (Serra das Confusbes National Park) in
Gilbués-PI, in 2008 by Gregorin and colleagues, and in
2010 by Castilho and colleagues in the municipalities of
Sao Miguel do Tapuio and Buriti dos Montes, in the
northern part of the state of Piaul. The update on the
quantity of D. ecaudata was conducted by our research
team.

The Pama Serra das Confusbes (PNSC) is
located between coordinates 9° 27’ to 9° 31’ S and 43°
05’ to 43° 56" W, encompassing the municipalities of
Canto do Buriti, Tamboril do Piaui, Jurema, Alvorada do
Gurguéia, Bom Jesus, Guaribas, and Cristino Castro.

© 2024 Global Journals

The PNSC has a legal area of 823,843.08 hectares (or
8,238.43 km?3), which is approximately equivalent to
763,000 soccer fields (Brazil, 2017).

The city of Picos — PI, characterized by typical
Caatinga vegetation, is located 330 km from PNSC and
249 km from the Cerrado-Caatinga enclave that
includes the municipalities of Pedro Il - Pl and Milton
Brandao - PI, further north in the state, with a distance of
35 kmbetween them. Close to these two municipalities
are Sao Miguel do Tapuio and Buriti dos Montes,
located in an interbiome area, with a distance of 54 km
between them.
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Figure 3: Map showing the occurrence of D. ecaudata in the state of Piauf, delineated by municipality and biomes,

spanning from

Given its geographical position, the Cerrado
and Caatinga biomes dominate the state of Piaul, with a
significant presence of a Cerrado-Caatinga enclave,
identified as a green line on the map (Figure 3), which
can be characterized as a typical transition zone
according to the latest update by IBGE (2019). It is
highlighted that the updates for Diphylla ecaudata
recorded in this study were conducted in areas
delimited by the following domains: Caatinga (Picos -
Pl) and the Cerrado-Caatinga enclave (Pedro Il - PI,
Milton Brandao - PI, S&o Miguel do Tapuio-PI, Buriti dos
Montes-PI, and PNSC - PI) (IBGE, 2024).

Studying the vegetation of different biomes,
especially in transition areas, leads to a classification of
domains that is still subject to change. In this regard,
considering the municipalities studied, all exhibit
characteristics of Savanna-Woodland, with highly
branchedbranching generally provided with thorns.
However, Guaribas - Pl and Milton Brandao - PI also
have patches of Deciduous Mountain Seasonal Forest
and Shrub Savanna-Woodland, respectively, which
designate these two biomes as dominant in the state of
Piaui. It is also noted that the focus of occurrences was
in zones with a semi-arid tropical climate, with an
average temperature above 18°C and a maximum of
39°C (Brazil, 2024).

Understanding the ecosystem types allows for a
more informed analysis of the biology of this bat group.

2008 to 2023

In this context, the Caatinga, confined to northeastern
Brazil, is the least studied biome, with only about 2% of
its entire territory protected by conservation units.
Unsustainable use of its resources has led to extensive
environmental alteration and degradation, resulting in
rapid loss of species diversity, elimination of unique
species, key ecological processes, and desertification
(Leal; Tabarelli; Silva, 2003).

The hairy-legged vampire bat is often
associated with tropical zones in its distribution, being
classified as the most specialized among
hematophagous bats in feeding behavior, both in natural
environments and in captivity (Uieda, 1992; Uieda,
1994). Conversely, Ito, Bernard, and Torres (2016)
highlight the flexibility in the feeding habits of these bats
due to the scarcity of usual prey, with regular records of
feeding on human blood based on molecular analysis of
D. ecaudata feces.

The report of the AgV3 variant in D. ecaudata by
Castilho et al. (2010) in northern Piaui adds important
information to be considered by competent health
authorities. It indicates evidence of rabies virus
circulation in a group of animals that are poorly sampled
in the region, within an area recognized for
underreporting or even lack of information. This
complicates the establishment of an epidemiological
framework regarding rabies transmission cycles,
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particularly focusing on the sylvatic aerial cycle for this
disease.

IV. FINAL CONSIDERATIONS

The alert has been given! The information
presented in this study brings new information regarding
the behavior of D. ecaudata bats preying on birds close
to the ground, different from what was experimentally
portrayed, when D. ecaudata was observed preferring to
prey on birds perched in higher roosts. In addition, it
shows that these bats can attack different prey, such as
mammals, including humans in search of maintaining
their blood-eating diet.

The data point to the need for systematic,
continuous and cooperative surveillance between
researchers and bodies responsible for health and
environmental surveillance agencies in order to
converge proposals for improving and optimizing
monitoring for this animal group with the aim of
maintaining harmony and rapid response in cases of
positivity of pathogens disseminated by this faunal
group.

We understand that only joint efforts can act
effectively to understand the epidemiological cycles
provided by bats and their harbored microbiota. And
may this essay serve as a guiding focus for further
research in similar ecotonal areas and other biomes
where this species of bat occurs. Establishing a working
network based on the research model proposed here
can be a positive factor in uncovering knowledge gaps
about the spatial distribution of this taxon and keeping
us connected regarding its biology amid current and
future climate changes.
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PREFERRED AUTHOR GUIDELINES

We accept the manuscript submissions in any standard (generic) format.

We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio.
We usually recommend authors submit their research using any standard format they are comfortable with, and let Global
Journals do the rest.

Alternatively, you can download our basic template from https://globaljournals.org/Template

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables.
Authors who are not able to submit manuscript using the form above can email the manuscript department at
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before
submission.

BEFORE AND DURING SUBMISSION

Authors must ensure the information provided during the submission of a paper is authentic. Please go through the
following checklist before submitting:

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code
of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.

Ensure corresponding author’s email address and postal address are accurate and reachable.

4. Manuscript to be submitted must include keywords, an abstract, a paper title, co-author(s') names and details (email
address, name, phone number, and institution), figures and illustrations in vector format including appropriate
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references.

5. Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper.

Proper permissions must be acquired for the use of any copyrighted material.

7. Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the
submission.

w

o

Declaration of Conflicts of Interest

It is required for authors to declare all financial, institutional, and personal relationships with other individuals and
organizations that could influence (bias) their research.

POLICY ON PLAGIARISM
Plagiarism is not acceptable in Global Journals submissions at all.

Plagiarized content will not be considered for publication. We reserve the right to inform authors’ institutions about
plagiarism detected either before or after publication. If plagiarism is identified, we will follow COPE guidelines:

Authors are solely responsible for all the plagiarism that is found. The author must not fabricate, falsify or plagiarize
existing research data. The following, if copied, will be considered plagiarism:

e Words (language)

e Ideas

e  Findings

e Writings

e Diagrams

e Graphs

e llustrations

e |Lectures
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e  Printed material

e Graphic representations
e Computer programs

e  Electronic material

e Any other original work

AUTHORSHIP POLICIES

Global Journals follows the definition of authorship set up by the Open Association of Research Society, USA. According to
its guidelines, authorship criteria must be based on:

1. Substantial contributions to the conception and acquisition of data, analysis, and interpretation of findings.
2. Drafting the paper and revising it critically regarding important academic content.
3. Final approval of the version of the paper to be published.

Changes in Authorship

The corresponding author should mention the name and complete details of all co-authors during submission and in
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for
changes in authorship.

Copyright

During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after
acceptance to choose your copyright policy. You may follow this form for copyright transfers.

Appealing Decisions

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be
appealed before making the major change in the manuscript.

Acknowledgments

Contributors to the research other than authors credited should be mentioned in Acknowledgments. The source of funding
for the research can be included. Suppliers of resources may be mentioned along with their addresses.

Declaration of funding sources

Global Journals is in partnership with various universities, laboratories, and other institutions worldwide in the research
domain. Authors are requested to disclose their source of funding during every stage of their research, such as making
analysis, performing laboratory operations, computing data, and using institutional resources, from writing an article to its
submission. This will also help authors to get reimbursements by requesting an open access publication letter from Global
Journals and submitting to the respective funding source.

PREPARING YOUR MANUSCRIPT

Authors can submit papers and articles in an acceptable file format: MS Word (doc, docx), LaTeX (.tex, .zip or .rar including
all of your files), Adobe PDF (.pdf), rich text format (.rtf), simple text document (.txt), Open Document Text (.odt), and
Apple Pages (.pages). Our professional layout editors will format the entire paper according to our official guidelines. This is
one of the highlights of publishing with Global Journals—authors should not be concerned about the formatting of their
paper. Global Journals accepts articles and manuscripts in every major language, be it Spanish, Chinese, Japanese,
Portuguese, Russian, French, German, Dutch, Italian, Greek, or any other national language, but the title, subtitle, and
abstract should be in English. This will facilitate indexing and the pre-peer review process.

The following is the official style and template developed for publication of a research paper. Authors are not required to
follow this style during the submission of the paper. It is just for reference purposes.
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Manuscript Style Instruction (Optional)

e  Microsoft Word Document Setting Instructions.

e  Font type of all text should be Swis721 Lt BT.

e Pagesize: 8.27" x 11", left margin: 0.65, right margin: 0.65, bottom margin: 0.75.

e  Paper title should be in one column of font size 24.

e Author name in font size of 11 in one column.

e  Abstract: font size 9 with the word “Abstract” in bold italics.

e  Main text: font size 10 with two justified columns.

e Two columns with equal column width of 3.38 and spacing of 0.2.

e  First character must be three lines drop-capped.

e The paragraph before spacing of 1 pt and after of 0 pt.

e Line spacing of 1 pt.

e Large images must be in one column.

e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) Atitle which should be relevant to the theme of the paper.

b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.

c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.

d) Anintroduction, giving fundamental background objectives.

e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit

repetition, sources of information must be given, and numerical methods must be specified by reference.
f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i)  Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

TIPS FOR WRITING A GOOD QUALITY MEDICAL RESEARCH PAPER

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of medical research then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e  Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e  Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e Align the primary line of each section.

e Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

O O O

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

0 Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

0 Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

0 Resources and methods are not a set of information.
0 Skip all descriptive information and surroundings—save it for the argument.
0 Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.

0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form
Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information
Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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