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Clinical characteristics of induced estrus with hormones, and its relation
with gestation percentage in nulliparous female water buffaloes
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An amount of 82 nulliparous female water buffaloes were studied
to compare the signs of induced estrus with hormone protocols
(P). Treatments PI (n=29), PII (n=28) and PIII (n=25) received
2.0 mg of estradiol benzoate and intravaginal device of progesterone
for nine days. After removing the device, 0.5 mg of prostaglandin
F,,, 500 IU of equine chorionic gonadotropin and 0.5 mg of
estradiol cypionate (PI and PII) were applied. In PIII, cypionate
was replaced by 1000 IU of human chorionic gonadotropin after
48 h. Inseminations were carried out between 48-50 (PI), 56-
58 (PII) and 14-16 h (PIII) after the last hormone. A generalized
linear mixed model was applied, which considered the protocol as
fixed effect, and the animal nested in the protocol as random effect.
Tukey-Kramer test was applied for the multiple comparisons. The
animals of PI showed higher swollen vulva (77.5 %) and higher
pink coloration of the vaginal vestibule (75.2 %) than those from PII
(16.7 and 16.26 %) and PIII (15.4 and 13.26%). Female buffaloes of
PI (61.6 %) and PII (81.2 %) showed higher secretions than those
of PIII (22.8 %). Uterine texcitement, tone cervical passage and
insemination time showed no differences among protocols. Cervical
passage showed a positive and high correlation with the gestation
percentage. This last was negatively related to excitement and time
during the insemination. It can be concluded that differences in the
expression of signs had no influence on the percentage of gestation
among protocols.
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Introduction

The use of artificial insemination (Al) in genetic
programs of Bufalipso in Cuba is not in the same
proportion than bovine cattle, which leads to a delay
in the genetic process and the desired productive
levels (Fraga et al. 2013). The main causes that limit
the extensive use of Al in female buffaloes is the heat
detection and the most appropriate moment to carry it
out, because the clinical signs of estrus are less evident
(Rossi et al. 2014).

Several therapies of estrus synchronization are
developed for the increase of fertility (Mohan and
Prakash 2010). The most practiced ones are those that
synchronize the wave of follicular development, estrus
and ovulation, so animals can be inseminated at fixed

Se estudiaron 82 bufalas nuliparas para comparar los signos del estro
inducido con tres protocolos hormonales (P). Los P I (n=29), P II
(n=28) y P III (n=25) recibieron 2.0 mg de benzoato de estradiol
y un dispositivo intravaginal de progesterona durante nueve dias.
Al retirarse el dispositivo, se aplicé 0.5 mg de prostaglandina F, ,
500 UI de gonadotropina coridnica equina y 0.5 mg de cipionato
de estradiol (PI y PII). En el PIII se sustituy6 el cipionato por
1000 UI de gonadotropina coridonica humana 48 h posteriores.
Las inseminaciones se realizaron entre 48-50 (PI), 56-58 (PII) y
14-16 h (PIII) después de la ultima hormona. Se aplicé un modelo
lineal generalizado mixto, que considero al protocolo como efecto fijo
y como aleatorio, al animal anidado en el protocolo. Se aplico docima
de Tukey-Kramer para la comparacion multiple de medias. Los
animales del PI mostraron mayor edema vulvar (77.5 %) y coloracion
rosada del vestibulo vaginal (75.2 %) que los del PII (16.7 y
16.26 %) y PIIT (15.4 y 13.26%). Las bufalas de los PI (61.6 %) y PII
(81.2 %) mostraron mayores secreciones que en el PIII (22.8 %).La
turgencia uterina, excitemento, permeabilidad cervical y tiempo
de inseminacion no mostraron diferencias entre los protocolos. La
permeabilidad cervical mostrd correlacion positiva y alta con el
porcentaje de gestacion. Este ultimo se relaciond negativamente
con el excitemento y tiempo durante la inseminacion. Se concluye
que las diferencias en la expresion de los signos no influyeron en el
porcentaje de gestacion entre los protocolos.
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Introduccion

El uso de la inseminacion artificial (IA) en los
programas genéticos del Bufalipso en Cuba no tiene
lugar con la misma proporcion que en el ganado vacuno,
lo que conlleva al atraso en el progreso genético y en los
niveles productivos deseados (Fraga et al. 2013). Las
causas fundamentales que limitan el uso extensivo de
la IA en la bufala es la deteccion del celo y el momento
mas adecuado para realizarla, debido a que los signos
clinicos del estro son poco evidentes (Rossi et al. 2014).

Varias terapias de sincronizacion del estro se
desarrollan para incrementar la fertilidad (Mohan y
Prakash 2010). Las que mas se practican son las que
sincronizan la onda de desarrollo folicular, el estro y
la ovulacion, por lo que se puede inseminar a tiempo
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time (FTAI). Nevertheless, it is necessary to contribute
to the knowledge of endocrine and ethologic factors that
take part in the period of sexual behaviour, in order to
develop strategies to improve fertility of species (Porto
Filho et al. 2014).

Occurrence, intensity and duration of provoked
estrus may vary according to the different hormonal
therapies. Mohan and Prakash (2010) stated that this
performance may contribute to efficiency of hormonal
treatments from the response of reproductive organs,
as consequences of hormonal action. Quirino et
al. (2013) and Mirmahmoudi et al. (2014) studied
the expression of several clinical symptoms and
signs of natural and induced estrus. However, there
are no studies that refer the performance of estrus
during the FTAI with the use of different hormonal
protocols.

The objective of this study was to compare the
percentage of expression of clinical signs of estrus
and other aspects during the FTAI, and its relation to
gestation percentage, with the use of different hormonal
protocols that contain steroidal hormones (progesterone
and estrogens) prostaglandins F, , human (hCG) and
equine chorionic gonadotropin (eCG) during the period
of low breeding season.

Materials and Methods

Stage of study, localization and selection of
animals. This research was carried out in July, in
a development unit belonging to Empresa Pecuaria
Genética “El Cangre” (Latitude 23° 5.35° North;
Longitude 82° 30.5” West), located in Giiines,
Mayabeque province, Cuba.

An amount of 82 nulliparous female water buffaloes
with 23 months old, 378.62 + 23.78 kg of liveweight
and 3.0 points of body condition. These animals showed
no gynecological anomalies at transrectal palpitation
and were free of infect-contagious diseases (brucellosis
and tuberculosis).

Management and feeding. During daytime, animals
had access to a continuous grazing (06:00 am up to
07:00 pm), with ponds and natural shadow. At night,
they remained stabulated and water at will. Star grass
(Cynodon nlemfuensis) prevailed as base feed, without
fertilization or irrigation, and, in lower proportion, some
varieties like hurricane grass (Botriochloa pertusa) and
bahia grass (Paspalum notatum). Grasses under those
conditions showed an availability of 37.0 kg of DM.
female buffalo™! during rainy season, which allowed to
cover the requirements on a dry basis.

Experimental procedure. Three groups of female
buffaloes were created, which represented the
evaluated protocols (P). The animals of PI (n=29), PII
(n=28) and PIII (n=25) received 2.0 mg of estradiol
benzoate (BE,, Ourofino®) intramuscularly (IM) and
a progesterone-releasing intravaginal device (PRID of
P,, Tecnopec®) for nine days. Female buffaloes of PI

fijo (IATF). No obstante, es necesario contribuir al
conocimiento de los factores endocrinos y etologicos
que intervienen en el periodo de receptividad sexual,
con el objetivo de desarrollar estrategias que mejoren la
fertilidad en la especie (Porto Filho et al. 2014).

La ocurrencia, intensidad y duracion del estro
provocado puede variar segiin las diferentes terapias
hormonales. Mohan y Prakash (2010) consideran que
este comportamiento puede contribuir a la eficacia de
los tratamientos hormonales a partir de la respuesta
de los organos reproductivos, como consecuencias
de la accion hormonal. Quirino et al. (2013) y
Mirmahmoudi et al. (2014) estudiaron la expresion de
varios signos y sintomas clinicos del estro natural e
inducido. Sin embargo, no existen trabajos que refieren
el comportamiento del estro durante la IATF, con la
utilizacion de diferentes protocolos hormonales.

El objetivo de este estudio fue comparar el porcentaje
de expresion de signos clinicos del estro y otros aspectos
durantela IATF, y su relacion con el porcentaje de
gestacion, con el empleo de diferentes protocolos
hormonales que contienen hormonas esteroidales
(progesterona y estrogenos), prostaglandinas F, y
gonadotropina corionica equina (eCG) y humana (hCG)
durante la época de menor ciclicidad estral.

Materiales y Métodos

Etapa de estudio, localizacion y seleccion de
los animales. La investigacion se realizo durante
julio, en una unidad de desarrollo perteneciente a la
EmpresaPecuaria Genética “El Cangre” (Latitud 23°
5.35” norte; Longitud 82° 30.5° oeste), ubicada en el
municipio Giiines, provincia Mayabeque, Cuba. Se
seleccionaron al azar 82 bufalas de rio nuliparas, con
edad, peso vivo y condicion corporal promedio de
23 meses, 378.62+23.78 kgy 3.0 puntos, respectivamente.
Los animales no mostraron anomalias ginecoldgicas a la
palpacion transrectal y estaban libres de enfermedades
infectocontagiosas (brucelosis y tuberculosis).

Manejo y alimentacion. Durante el horario diurno,
los animales tenian acceso a un pastoreo continuo
(06:00 am hasta las 07:00 pm), con lagunas y sombra
natural. En la noche, permanecieron estabulados y con
agua a voluntad. Prevalecié como alimento base el
pasto estrella (Cynodon nlemfuensis), sin fertilizacion ni
riego y, en menor proporcion, variedades como la pitilla
(Botriochloa pertusa) y sacasebo (Paspalum notatum).
Los pastos en esas condiciones presentaron disponibilidad
durante la época de lluvia de 37.0 kg de MS. bufala’!, lo
que permitio cubrir los requerimientos en base seca.

Procedimiento experimental. Se formaron tres grupos
de bufalas, que representaron los protocolos evaluados
(P). Los animales de los PI (n=29), PII (n=28) y PIII
(n=25) recibieron 2.0 mg de benzoato de estradiol (BE,,
Ourofino®) por via intramuscular (IM) y un dispositivo
intravaginal de liberacion lenta de progesterona (DIV
de P, Tecnopec®) durante nueve dias. A las bufalas de
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and PII received 0.5 mg of prostaglandin F, (PGF,,
Ciosin®), 500 international units (IU) of equine
chorionic gonadotropin (eCG, Novormon®) and
0.5 mg estradiol cypionate (EC,, E.C.P®) (IM), after
withdrawing the ID of P,. Animals of PIII received
the same hormonal treatment, except the CE,. At
48 h after the treatment, 1000 IU of human chorionic
gonadotropin (hCG, Chorulon®) were applied (Figure
1).

FTAI was conducted between 48-50 h in PI
(08:00 am), 56-58 h in PII (04:00 pm) and 14-16 h in
PIIT (08:00 am), after the last hormonal application. At
the time of the FTAI, signs of estrus (swollen vulva,
vaginal vestibule coloration, mucus discharge cervico-
uterine tone, and color of uterine horns) and other
aspects during insemination (excitement, cervical
passage and time of FTAI < 60 s) were evaluated, with
the purpose of comparing the expression percentage
among hormonal protocols. Pregnancy diagnosis was
performed at 45 d through the rectum (manual and
ultrasound).

2.0 mg BEZ2

los Pl 'y PII, se les aplico 0.5 mg de prostaglandina F,
(PGF,, Ciosin®), 500 unidades internacionales (UI) de
gonadotropina coridnica equina (eCG, Novormon®) y
0.5 mg de cipionato de estradiol (CE,, E.C.P®) (IM), al
retirarse €l DIV de P,. Los animales del P 111 recibieron
igual tratamiento hormonal, excepto que no recibieron
CE,. Alas 48 h posteriores al tratamiento, se les aplico
1000 UI de gonadotropina coridénica humana (hCG,
Chorulon®) (figura 1).

La IATF se realizé entre 48-50 h en el PI
(08:00 am), 56-58 h en PII (04:00 pm) y 14-16 h en PIII
(08:00 am), posteriores a la tiltima aplicacion hormonal.
En el momento de realizar la IATF se evaluaron los
signos del estro (edema vulvar, coloracion del vestibulo
vaginal, secreciones cérvico-uterino y tonicidad de
los cuernos uterinos) y otros aspectos durante la
inseminacion (excitemento, permeabilidad cervical y el
tiempo de IATF <60 s), con el propdsito de comparar el
porcentaje de expresion entre los protocolos hormonales.
El diagnostico de gestacion se realizo a los 45 d por via
rectal (manual y ecografia).

0.5 mg PGF2a
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Figure 1. Graphs of hormonal protocols for FTAI

Statistical analysis. Data were processed using
a generalized linear mixed model (Wolfinger and
O'Connell 1993), using the PROC GLIMMIX of SAS
(2010) version 9.3. All variables were considered as
binomial (1 presence and absence 0) and the model took
into account a binomial distribution and the logit was
considered as bond function, offering the retransformed
values. The treatment (hormonal protocol: three levels)
was considered as fixed effect and the animals (25-29)
nested in this treatment were used as random effect.
Covariables of liveweight (LW) and age at the moment
of FTAI were evaluated, which were not considered in
the final model because they were not significant.

The test of Tukey, modified by Kramer (1956) for
multiple comparison of means, with significance level
of P <0.05, was applied. By means of PROC MEANS
of SAS (2010), position and dispersion statistics (mean,
standard deviation, coefficient of variation, minimum
and maximum values) were determined to binomial

Andalisis estadistico. Los datos se procesaron mediante
un modelo lineal generalizado mixto (Wolfinger y
O’Connell 1993), con ayuda del PROC GLIMMIX
del SAS 2010), version 9.3. Se consideraron todas las
variables como binomial (1 presencia y 0 ausencia) y
el modelo tuvo en cuenta una distribucion binomial y
como funcioén de enlace la logit, ofreciendo los valores
retransformados. Como efecto fijo, se considerd el
tratamiento (protocolo hormonal: tres niveles) y como
aleatorio, el animal (25-29) anidado en el tratamiento
en cuestion. Se evaluaron las covariables peso vivo
(PV) y edad al momento de la IATF, que al resultar no
significativas no se consideraron en el modelo final.

Se aplico la docima de Tukey, modificada por
Kramer (1956) para la comparacién multiple de las
medias, con nivel de significacion para P < 0.05. Se
determinaron, mediante el PROC MEANS del SAS
(2010), los estadigrafos de posicion y dispersion (media,
desviacion estandar, coeficiente de variacion, valores
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variables that showed no differences among hormonal
protocols, in order to know their general performance.
The CORR procedure of SAS (2013) program were used
to estimate Pearson correlations among the variables
studied for each hormonal protocol.

The following model was used:

ij= pt Aj+ Cj(Ak) te,

Where:

ij= f(p) expected phenotypic value of studied
variables, according to the function of specific bond

[ = mean or intercept

A = fixed effect of the j-th hormonal protocol
(k=1, II, III)

C, (Aj) = random effecto of the k-th female buffalo
nested in the j-th hormonal protocolo

e,= random error due to each observation
NID~(0, s*)

Results and Discussion

Swollen vulva, dark pink coloration of vaginal
vestibule and the presence of mucus discharge cervico-
uterine at transrectal palpation were signs that showed
differences among hormonal protocols (Table 1),
while the uterine tone, nervous excitement, time of
FTAI <60 s and cervical passage showed no significant
effect.

Percentages and differences between treatments

minimos y maximos) a las variables binomiales que no
mostraron diferencias entre los protocolos hormonales,
para conocer su comportamiento general. Se empleo
el procedimiento CORR, también del programa SAS
(2013), para estimar las correlaciones de Pearson entre
las variables estudiadas para cada protocolo hormonal.

A continuacion se presenta el modelo utilizado:

Y, =ut A+ C(A) te,

Donde:

ij= f(n) valor fenotipico esperado de las variables
estudiadas, atendiendo a la funcion de enlace especifica

u = media o intercepto

A = efecto fijo de la j-ésimo protocolo hormonal
(k=1, 11, IIT)

C, (Aj)= efecto aleatorio de la k-ésima bufala anidada
en el j-ésimo protocolo hormonal

e,= error aleatorio debido a cada observacion
NID~(0, s*)

Resultados y Discusion

El edema vulvar, la coloracién rosada oscura del
vestibulo vaginal y la presencia de secreciones cérvico-
uterinas a la palpacion transrectal fueron los signos que
presentaron diferencias entre los protocolos hormonales
(tabla 1), mientras que el tono uterino, excitemento
nervioso, tiempo de IATF <60 s y permeabilidad cervical
no mostraron efecto significativo.

Table 1. Analysis of variance according to GLIMMIX (F value) for clinical signs of estrus and other

aspects during FTAI
. Treatment (Fix)
Variables
DF F Value P value

Swollen vulva 2 10.37 0.003
Dark pink coloration of the vaginal vestibule 2 8.91 0.008
Cervical and uterine secretions at trans-rectal palpation 2 7.44 0.004
Uterine tone 2 0.30 0.867
Nervous excitement 2 0.89 0.905
Time of FTAI (£ 60 seg.) 2 0.57 0.460
Cervical passage 2 0.80 0.318

suggest that heat of animals from protocol I had better
expression, although it had no influence on pregnancy
percentage (figure 2). Results could be related to an
increase of estrogen concentration in blood of animals
and, consequently, a superior expression of heat
performance during the period of the observation. In
general, during other hours after the application or
not of CE, (Il and III), the signs occurred in a reduced
percentage of animals. This performance could be caused
by the time since the implementation of CE, until the
observation during the FTAI This period of time was
shorter (PI =48-50 h) with respect to the other hormonal
protocols (PII = 56-58 h and PIII = 62-64 h).

These results are based on evidence from studies

Los porcentajes y las diferencias entre los tratamientos
indican que el celo de los animales del protocolo I tuvo
mejor expresion, aunque no influyé en el porcentaje
de gestacion (figura 2). Los resultados se pudieran
relacionar con aumento de la concentracion en sangre
de estrogeno en los animales y, como consecuencia,
mayor expresion de la conducta de celo en el periodo
en que se realizo la observacion. En general, en otras
horas posteriores a la aplicacion o no del CE, (Il y III),
los signos se presentaron en un porcentaje reducido de
animales. La causa de este comportamiento pudo estar
dada por el tiempo desde la aplicacion del CE, hasta que
se realizo la observacion durante la IATF, intervalo que
fue mas corto (PI=48-50 h) con respecto al resto de los
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of Mohan et al. (2009), but in lactating animals. These
authors found that 100% of female buffaloes showed the
highest concentrations of estradiol in the blood during
the first 24 h (range 12-26 h) after application of BE,,
with a tendency to gradually decrease.

Similar results reported Mohan and Prakash (2010),
who also observed that, in 60% of animals of the same
productive category, there was a period of time from
the treatment at the beginning of swollen vulva with a
range between 18.2 + 1.01 and 40.0 £ 1.85 h, using the
Heatsynch® protocol. Hiremath (2013) reported that
67.8% of female buffaloes in milk production showed
equal clinical signs between 36 and 48 h, after using

E,, 24 h after the removal of PRIDP,.

Research conducted by Kajaysri et al. (2015) also
demonstrated increased expression of clinical signs of
estrus between 32 and 36 h after removal of the release
device of P, (CIDR®).

Similar performances were reported by Pancarci et
al. (2002) and Mohan and Prakash (2010), who found
86 and 60 % of female buffaloes with visible secretions,

90 d a

30 77.55 75.23
70
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1

Expression percentage
o o o o O

Swollen vulva Dark pink coloration

of vaginal vestibule

16 77 15 13 17 26
13 26
0

65

protocolos hormonales (PII= 56-58 h) (PIII= 62-64 h).

Estos resultados se sustentan a partir de las evidencias
de los estudios de Mohan et al. (2009), pero en animales
en lactacion. Estos autores hallaron que 100 % de las
bufalas mostraron las mayores concentraciones de
estradiol en sangre durante las primeras 24 h (rango
12-26 h) posteriores a la aplicacion del BE,, con
tendencia a disminuir paulatinamente.

Resultados similares informaron Mohan y Prakash
(2010), quienes observaron también en 60 % de los
animales de esta misma categoria productiva, intervalo
desde el tratamiento al inicio del edema vulvar una
fluctuacion entre 18.2 £ 1.01 y 40.0 & 1.85h, al utilizar
el protocolo Heatsynch®. Hiremath (2013) refirio que
67.8 % de las bufalas en produccion lactea mostraron
igual signo clinico durante un periodo entre 36 y 48 h,
al utilizar BE, 24 h después de la remocion del DIVP,.

Investigaciones realizadas por Kajaysriet al. (2015)
también constataron mayor expresion de los signos
clinicos del estro entre 32 y 36 h posteriores a la retirada
del dispositivo de liberacion de P, (CIDR®).

81 26

61 64 61.21

L 5604
I 2287 III

Secretion of cervical-uterine
mucus to trans-rectal
palpation

Gestation percentage

ab Means with different letters within the same variable differ at P < 0.05 (Kramer 1956).

m Protocol |

H Protocol 1l

m Protocol 11

Figure 2. Percentage of expression of clinical signs of estrus at the moment of FTAI and of gestation

when using CE, and BE, as ovulation synchronizer,
respectively. These authors described a range of
appearance between 22 and 44 h.

This study showed that swollen vulva and
secretions remained during a slightly superior
period, which could be caused by the frequency and
experience of estrus detection, by the nutritional state
of animals, dosage and type of hormone. CE,, the
estradiol ester used in PI and PII, has an average life in
blood superior to BE,. This effect could explain most
of the permanence of signs observed in this research.
The study method of heat also influenced on the
results because the observation was only performed
during the FTAI. Manipulation and stimulation of
the insemination catheter in genital organs could

Comportamientos similares informaron Pancarci et
al. (2002) y Mohan y Prakash (2010), quienes hallaron
86y 60 % de bufalas con secreciones visibles, al utilizar
el CE, y BE, como sincronizante de la ovulacion,
respectivamente. Estos autores describieron un rango
de presentacion que oscilo entre 22y 44 h.

En este trabajo se observd que eledema vulvar y las
secreciones permanecieron por un periodo ligeramente
superior, lo que se pudo deber a la frecuencia y
experiencia en la deteccion del estro, al estado nutricional
de los animales, la dosis y el tipo de hormona. El CE,,
éster de estradiol que se utilizé en los P1'y PII, posee una
vida media en sangre superior al BE,, efecto que podria
explicar la mayor permanencia de los signos observados
en esta investigacion. El método de estudio del celo
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increase uterine contractions that stimulate the fluid
evacuation.

Other possible differences may be related to
productive and reproductive category because most of
the previous studies were performed in milk-producer
multiparous female buffaloes. Sartori and Mendes
(2010) stated that cows, during lactation, show a
period of lower estrus, due to a decrease of estradiol
concentrations circulating in blood, as a consequence
of a more accelerated hepatic metabolism.

The uterine tone and cervical passage showed a
high percentage (75-79 and 80-86 %, respectively)
in all hormonal protocols (table 2). Mohan et al.
(2009) pointed out, as a distinct characteristic, the
strong increase of uterine tone and cervical dilatation
during natural or induced estrus, apart from the used
hormones. However, Atanasov ef al. (2011) found no
differences in uterine tone when the animals presented
follicules with lower or higher diameter than 10.0
mm'. Studies conducted by Martin ef al. (2009) and
Lima et al. (2011) confirm the high sensitivity of the
uterus to the effect of estradiol, due to the high number
of estrogen receptors, more than in other segments of
the genital tract.

The action of the eCG stimulating follicle could be
the cause of not having differences in the turgidity of
uterine horns and cervical passage among protocols
because this hormone provokes an increase in the

también influy6 en los resultados, ya que la observacion
solamente se realizd durante la IATF. La manipulacién
y el estimulo del catéter de inseminacion en los 6rganos
genitales pudieron aumentar las contracciones uterinas
que estimulan la evacuacién de los fluidos

Otras posibles diferencias se deben relacionar
con la categoria reproductiva y productiva, pues la
mayoria de los trabajos anteriores se realizaron con
bufalas multiparas en produccion de leche. Sartori y
Mendes (2010) plantearon que las vacas, cuando estan
lactando, presentan un periodo de estro menor, debido
a la disminucion de las concentraciones de estradiol
circulantes en sangre, como consecuencia de un
metabolismo hepatico mas acelerado.

Eltono uterino y la permeabilidad cervical presentaron
un porcentaje alto (75-79 y 80-86 %, respectivamente) en
todos los protocolos hormonales (tabla 2). Mohan et al.
(2009) sefialaron como una caracteristica distinguible el
fuerte aumento del tono uterino y la dilatacion cervical
durante el estro natural e inducido, independiente de las
hormonas utilizadas. Sin embargo, Atanasov et al. (2011)
no hallaron diferencias en el tono uterino, cuando los
animales presentaron foliculos con didmetro mayor y
menor a 10.0 mm™. Los trabajos realizados por Martin
et al. (2009) y Lima et al. (2011) confirman la alta
sensibilidad del utero al efecto del estradiol, debido a la
mayor cantidad de receptores de estrogeno que en otros
segmentos del tracto genital.

Table 2. Statistics of variables that were not affected by hormonal protocols

Variables n Mean SD CvV Min Max
Turgency in uterine horns 82 77 1.6 1.9 75 79
Nervous excitement 82 65 0.6 0.7 63 66
Time of FTAI (< 60 seg) 82 35 3.9 4.7 30 37
Cervical penetration 82 83 3.6 4.4 80 86

development of dominating follicles and, consequently,
an increase of estrogen concentration in blood of
follicular origin. The nervous excitement of animals
showed a similar performance in all protocols, which
could justify the insemination of only between 30 and
37 % of female buffaloes during a time < 60 s (table 2).

The time during the Al and excitement showed
a negative and mean correlation with gestation in
all hormonal protocols (table 3), which could have
an influence on the act of insemination technique
and, consequently, on fertility of animals. Nervous
excitement of animals could be related to management
and scarce daily contact with humans (without milking).
This performance was similar to that reported by Tito
et al. (2010), who stated that young animals may be
stressed faster. According to these authors, frequent
moving, attempts to go back, muscular contractions,
defecation and jumps, at the moment of FTAI, may have
anegative influence on the skills of the technician and,

La accion foliculo estimulante de la eCG pudo ser la
causa de que no se presentaran diferencias en la turgencia
de los cuernos uterinos y la permeabilidad cervical
entre los protocolos, ya que esta hormona provoca
incremento en el desarrollo de los foliculos dominantes
y, en consecuencia, aumento de las concentraciones
de estrogeno en sangre de origen folicular. Similar
comportamiento mostrd el excitemento nervioso de los
animales en todos los protocolos, situacidon que podria
justificar que se inseminaran solamente entre 30y 37 %
de las bufalas durante un tiempo < 60 s (tabla 2).

El tiempo durante la IA y el excitemento nervioso
mostraron una correlacion media y negativa con la gestacion
en todos los protocolos hormonales (tabla 3), lo que pudo
influir en el acto de la inseminacién y consecuentemente,
en la fertilidad de los animales. El excitemento nervioso
de los animales se pudiera relacionar con el manejo y el
escaso contacto que establecen con el hombre diariamente
(ausencia de ordeno). Este comportamiento fue similar a
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consequently, on the insemination time.

Vendruscolo et al. (2005) demonstrated that the
speed of FTAI has a significant influence on gestation
percentage, and it is related to cervical passage and
excitement of animals. The statistical analysis of
that study evidenced that probability of animals to
gestate, from the Al performed before two minutes,
was 3.45 times higher than when the time was
superior.

Cervical passage and gestation also showed
high and positive relation (table 3). Not exposing
the spermatozoids to defense cells (neutrophils and
lymphocytes) located in the cervix, advancing the
sperm route and locating the semen in areas of the
uterine area, which contain higher concentration of
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lo informado por Tito et al. (2010), quienes sefialaron que
los animales jovenes se estresan con mayor rapidez. Segiin
los autores, los desplazamientos frecuentes, intentos de
retroceder, contraccion muscular, defecacion y saltos, al
momento de la IATF, pueden influir de manera negativa
en la habilidad del técnico y, como consecuencia, en el
tiempo de inseminacion.

Vendruscolo et al. (2005) demostraron que la velocidad
con que se realiza la IATF influye de manera significativa
en el porcentaje de gestacion, y que se relaciona con la
permeabilidad cervical y el excitemento de los animales.
El andlisis estadistico en su estudio evidencid que la
probabilidad de los animales para gestarse, a partir de una
IA realizada antes de dos minutos, fue 3.45 veces mayor
que cuando se realiz6 en un tiempo superior.

Table 3. Correlation among clinical signs of estrus and other aspects related to the moment of FTAI with the

gestation percentage

Gestation TURG SECRE CpP VC TEMP VE TAI
GEST 0.133 0.149 0.782 (**) 0.240 -0.625 (*)  0.048 -0.647 (**)
(Protocol I)

GEST 0.164 0.280 0.682 (*) 0.100 -0.515(*) -0.355 -0.521 (%)
(Protocol II)

GEST 0.093 0.073 0.848 (**) 0.080 -0.615 (*)  -0.055 -0.644 (**)
(Protocol IIT)

* ** gignificant correlation level for P < 0.05 and P <0.01 respectively

TURG: uterine turgency

SECRE: cervical-uterine secretions,
CP: cervical passage,

VC: vulva coloration,

TEMP: Excitement,

VE: swollen vulva,

TAI: Time during artificial insemination

substances that stimulate the acrosome reaction and
neutralize handicapping factors of seminal plasma,
could avoid the decrease of its concentration, the energy
waste and increase of fertilizing ability (Vecchio et
al. 2013).

It can be concluded that there are differences in the
expression of clinical signs of estrus (swollen vulva,
dark pink coloration of the vaginal vestibule and
cervical and uterine secretions), according to the used
hormonal protocols, although they had no influence on
gestation percentage. Fertility of animals is favored
by cervical passage. However, it is affected with the
increase of excitement and the time of FTAI is extended,
which are practical aspects to be considered in order to
improve reproductive indexes for future insemination
programs.
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