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1	 Introduction

The growing demand of food production in the world for 
the human population has indicated a strong impact on the 
market of animal products in Brazil, putting the emphasis 
on production and marketing of beef. Thus, the dynamics of 
the national livestock producers requires an improvement in 
their technical procedures, aiming to increase reproductive 
efficiency and production of their herds.

In this context, the use of fixed-time artificial insemination 
(TAI) as a management tool for improving reproductive 
indicators, has been progressively increasing, which requires 
training of the employers in the farms as well as careful 
technical analysis of the females to be included in the 
program.

In extensive systems of cattle cutting, both in Brazil and the 
U.S., there is a high rate of anestrus (50%) at the beginning 
of the breeding season, that associated with failures in estrus 
detecting, determine a low reproductive performance of 
herds (LUCY, BILLINGS, BUTLER et al., 2001; GASSER, 
BEHLKE, BURKE  et  al., 2003; MADUREIRA and 
PIMENTEL, 2005), and low rate of enjoyment from them.

Fonseca (1991) reported the negative effect of 
breastfeeding on the estrous cycle in beef cows, determining 
postpartum anestrus due to the inhibition of GnRH 
secretion by endogenous opioids (enkephalins, endorphins 

and dynorphins). This hypothesis is based on studies by 
Malveen (1984), Whisnant, Kiser and Thompson (1986) and 
Armstrong and Johnson (1989), who reported a stronger 
effect when cows have an unfavorable body condition (BC) 
during the puppy birth.

So many studies (RYAN, SPOON, GRIFFITH et al., 
1994; BISHOP, WETTEMANN, and SPICER, 1994; 
LUCY, 2003; ARMSTRONG, GONG and WEBB, 2003; 
MADUREIRA and PIMENTEL, 2005; MENEGHETTI 
and VASCONCELLOS, 2008) are being conducted in order 
to correlate the BC with the reproductive physiology as well 
as the productive and reproductive rates (MCMANUS, 
SAUERESSIG,  FALCÃO et al., 2002; VIEIRA, LOBATO, 
TORRES JUNIOR et al., 2005), so you can make use of 
many strategies aimed at minimizing the economic losses 
resulting from the negative impact caused by unfavorable 
body condition of cows.

Anderson et al. (1991) and Ferreira, Lopes and Dantas  
(1999) reported the importance of screening for female 
cows by rectal palpation for assessment of reproductive 
characteristics such as size of the uterine horn, uterine tone, 
size of the ovaries, the presence of ovarian structures as the 
corpus luteum (CL) and follicles (FL). According to these 
authors, this selection may be useful for predicting the 
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Abstract

Introduction: This study aimed to evaluate the morphology of the genital tract from 98 Nellore cows by rectal 
palpation and combine them with the functional aspects for inclusion in a fixed-time artificial insemination 
(TAI) program. Methods: Were evaluated the ovaries, cervix and vulva, as well as the body condition score 
(BCS  scale  1-5). Results: In relation to the ovaries, there were palpable structures found in 51 (17 CL 
and 34 FL) in the rights ovarian and 37 palpable structures (06 CL and 31 FL) in the left ovary. Asymmetry 
was found in 17.3% and uterine cervicitis in 20.4% of examined females. Changes were noted in vulva in 51.0% 
(40 to 10 papules and hyperemia) and the average of BCS was 3.15. On the basis of morphological aspects 
founded, 29 females with an average of BCS 2.7 and 01 with metritis were excluded and 07 (BCS‑3, 5) 
inseminated immediately after the exam, with 61 included in the TAI program. These data support the 
conclusion that of all ovulations occurred, characterized by the presence of CL, most occurred in the right 
ovary (73.9%). The prevalence rate (51%) of vulvar aspects found, indicate a need for research of reproductive 
diseases in their flock. Conclusion: The BCS may impacts on the cyclicity and in the pregnancy rate of females 
included in the program.
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fertility of these females, which may contribute to better 
results in TAI programs.

In this regard, Ribeiro  Filho, Portela, Chalhoub  et  al. 
(2002) considered the possibility that these reproductive 
characteristics influence the results of pregnancy in TAI 
programs with zebu cattle. Thus, through the screening, 
there were evaluated the influence of the presence or absence 
of CL, uterine tone and parity order on the pregnancy rate 
of Zebu cattle in three protocols for estrus synchronization 
and ovulation. They concluded that the prior evaluation 
of reproductive characteristics had a positively influence in 
the pregnancy rate between the synchronization protocols 
presented.

In a study of prepubertal and postpubertal female cows 
correlation in morphometric ovary at different reproductive 
stages, Nascimento, Pinheiro, Sales et al. (2003) evaluated 
in the laboratory, 200 ovaries obtained from slaughterhouses 
and found that the size of these animals differed between 
prepubertal and postpubertal. There was no difference in the 
ovaries size among animals with luteal and cyclical ovarian 
activity and pregnant animals, but CL were higher and largest 
follicle diameter, smaller. The parameters were affected by 
the estrous cycle and the gestation period. In animals with 
estrous cycles, we observed a significant correlation between 
the size of the ovary and CL. The authors concluded that 
the ovarian morphologic characteristics vary with the 
reproductive stages, can be used as a parameter for it clinical 
and functional evaluation.

The characterization of CL, for example, provides 
important information about the reproductive state of the 
female bovine and enables the adaptation of procedures for 
manipulation or synchronization of estrus cycles (VIANA, 
FERREIRA, SÁ et al., 1999), being the increase in volume 
which provides CL to the ovary where it is present, an 
efficient method to estimate the total luteal mass by rectal 
palpation (FERNANDES and VELÁSQUEZ, 1997).

Neves, Marques Junior, Santana et al. (2002) found the 
frequency balanced percentage of CL, and 48.8% for the 
right and 51.2% for the left in the ovaries of zebu females, 
collected at the slaughterhouse, however, Chacur, Valentim, 
Martinez et al. (2006) report a higher frequency of LC to 
the left ovary (65.5%) compared to the right ovary (34.5%), 
concluding that the morphological characteristics of the 
ovaries, vary with the estrous cycle and may be used as a 
parameter in it clinical and functional assessment, but the 
presence of CL of the type included in zebu cows suggests 
that rectal palpation of ovarian structures is not always 
effective in predicting ovarian luteal cyclic activity.

Through comparative morphological study of ovaries 
from cows and heifers of Nellore, Monteiro  et  al. (2008) 
reported a rate of 85% of CL in the ovaries left 60% for cows 
and heifers, showing also the highest frequency of ovulation 
in these ovaries, there was, however, statistically significant 
difference for the frequency of mature follicles between right 
and left ovaries and between cows and heifers.

In relation to the uterus, diseases such as metritis, 
increased tone and determine asymmetry of the uterine horns 
(PALHANO, JESUS, TRÉS et al., 2008), detectable rectal 
palpation, a loss of productivity to lengthen the period of 
service (PS) and calving interval (CI) contributing to failures 
in TAI programs when the screening of reproductive females 
is not performed.

Likewise, lesion vesicles such as vagina, vulva, pustules, 
edema and hyperemia which characterize the vulvovaginitis, 
may be related to infection by bovine herpesvirus type 1 
(IBR) and Mycoplasma infections (TAKIUCHI, ALFIERI 
and ALFIERI, 2001; NASCIMENTO, D’ANGELIS,  
NASCIMENTO  et  al., 2005) that can directly interfere 
with the reproductive and productive indicators and should 
therefore be properly managed and monitored proactively.

Thus, this study aimed to describe the morphologic 
features of the reproductive tract of Nellore cows submitted 
to gynecological screening prior to TAI program, from 
those seeking to establish the criteria for inclusion of arrays 
in the program and evaluate the results expressed as total 
pregnancy rate.

2	 Materials and Methods

Between the months of November 2009 and May 2010 
it were evaluated 98 lactating and multiparous females of 
Nellore aged between 5 and 9 years old from a commercial 
herd of about 500 headquarters, located in the district of 
Iguaba Grande Lakes Region in the State of Rio de Janeiro, 
Brazil. All the animals were kept on pasture in an extensive 
system of paddock seasonal rotating made under the 
technical guidance, mineral supplementation, free access to 
water all year long and supplementation with protein salt in 
the dry season.

The breeding herd system was the result of the artificial 
insemination with observation of heat and rapasse with bulls, 
however, 98 multiparous females were randomly selected 
to participate and be included in a program of fixed-time 
artificial insemination (TAI). The reproductive management, 
for all animals was performed within a breeding season (BS) 
between the months of November and February, all the bulls 
being removed on the last day of BS.

Regarding to the sanitary handling, all the animals were 
vaccinated against foot and mouth disease following the 
calendar set by the Ministry of Agriculture, Livestock and 
Supply (MAPA). All the females aged between three and 
eight months old were vaccinated against brucellosis with the 
vaccine strain B-19. All the females of reproductive age were 
vaccinated against leptospirosis. The clostridial vaccination 
was performed in all animals aged between three and five 
months old being scheduled for the reinforcement 12 and 
24 months old. The tests for brucellosis and tuberculosis 
were performed once a year.

Have not been conducted andrological examinations to 
sperm analysis examinations or tests for the diagnosis of 
reproductive diseases as bovine trichomoniasis and genital 
campylobacteriosis in bulls pass.

The 98 selected females for the study were submitted 
to a visual evaluation of the body condition (BC), whose 
body condition score (BCS) ranged on a scale of 1 to 5, 
where 1 corresponds to an animal very thin and 5 an 
animal fat. After evaluation of the BCS, these females were 
submitted to a gynecological screening by semiological 
examination by rectal palpation, evaluating the cyclicality 
(presence or absence of ovarian structures such as follicles 
and corpus luteum: FL-CL), and the occurrence of acquired 
or congenital disorders from the genital tract (vaginitis, 
cervicitis, metritis, subclinical endometritis, follicular cyst, 
ovarian hypoplasia and tortuous cervix unilateral total).
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We sought to evaluate the possible impact of BC on the 
cyclicality through the ovarian aspects.

After realization of the whole screening process, involving 
evaluation of BCS and gynecological examination, it were 
stratified females who participated in the TAI program. As 
exclusion criteria, we used the BCS, which excluded females 
with a score <2.5, females with congenital and / or acquired 
genital tract that required treatment or discard, independent 
of the BCS, which eventually were pregnant females and 
detected females in estrus during the examination, and were 
immediately artificially inseminated.

As a protocol for synchronization of estrus TAI was used 
2.0 mg of oestradiol benzoate (Gonadiol) or intramuscularly 
(IM) and the introduction of bovine intravaginal device 
(DIB) containing 1.0 g of progesterone in D0, D8 DIB was 
removed and applied 250mcg of cloprostenol (Ciosin) and 
300 IU eCG (Folligon) intramuscularly in D9 was applied 
1.0 mg of estradiol benzoate, and artificial insemination 
held in D10 (16-18 hours after administration of oestradiol 
benzoate).

After completion of screening and gynecological TAI 
program, all inseminated cows were submitted to the bulls 
coverage as transfer and evaluated results were expressed 
as rate design the protocol and total pregnancy rate 
(TAI + bull).

3	 Results and Discussion

Of the 98 randomly selected cows from the herd home, 
61 were considered eligible to participate in the TAI program, 
by presenting BCS ≥ 2.5 and absence of genital lesions that 
could impair ovulation and conception. Depending on the 
morphological aspects found, 29 females with an average 
of 2.7 BCS with acquired lesions (cervicitis associated with 
uterine asymmetry) were excluded. Seven females were 
inseminated immediately to gynecological exam for showing 
signs of heat during the same, and one female was excluded 

for having the presence of asymmetric uterine with purulent 
vulvar discharge, featuring a clinical picture of acute metritis.

With respect to the ovaries, it were found palpable 
structures in 51 (17 CL and 34 FL) and no palpable 
structure in 47 of ovarian rights and 37 palpable structures 
(06 CL and 31 FL) with no palpable structures 61 in the left 
ovary (Table 1), statistically significant difference (P <0.05) 
by chi-square between the number of CL found in the 
right and left ovaries, which is consistent with the data of 
Monteiro et al. (2008) and Chacur, Valentim, Martinez et al. 
(2006) those who demonstrated that a higher percentage of 
ovulation in the right ovary, but differs, the results found 
by Neves, Marques Junior, Santana et al. (2002) that found 
that a balanced percentage frequency of CL. There was no 
statistically significant difference (P> 0.05) by the same test, 
between the number of follicles in the ovaries left and right, 
corroborating the data from Monteiro et al. (2008) who also 
found no difference in the number of follicles found in both 
ovaries.

Asymmetry was observed in 17.3% and uterine cervicitis in 
20.4% of females examined, with one of the females showing 
clinical signs of acute metritis when presenting purulent 
vulvar discharge associated with asymmetry of the uterine 
horns and increased uterine tone, as described by Palhano, 
Jesus, Trés  et  al. (2008). It was found alterations of the 
vulva in 51.0% being 40 to 10 with papules and hyperemia 
(Table  2), and these lesions of the vagina and vulva that 
characterize IPV related to animals suffering from herpes 
virus I (IBR) and by Mycoplasma, as reported by Takiuchi, 
Alfieri and Alfieri (2001) and Nascimento, D’Angelis, 
Nascimento et al. (2005), however, in this study, no specific 
diagnostic tests were performed for these diseases.

With respect to the BCS and the cyclicity, 20 females 
with a score > 2 < 2.5 had their ovaries inactive, none were 
detected palpable structure (CL or FL) on their surfaces 
(Table  3), and 50% (10:20 ) of these animals had small 
hard and smooth ovaries (SHS) can be observed so that the 
impact of BC on the cyclicity according to data presented by 
Ryan, Spoon, Griffith et al. (1994), Bishop, Wettemann and 
Spicer (1994), Lucy (2003), Armstrong, Gong and Webb 
(2003), Madureira and Pimentel (2005) and Meneghetti 
and Vasconcellos (2008) as well as the effect of feeding, 
which according to Whisnant, Kiser and Thompson (1986), 
Malveen (1984), Armstrong and Johnson (1989) and 
Fonseca (1991), contributes to low productivity of livestock 
(MCMANUS, SAUERESSIG,  FALCÃO  et  al., 2002; 
VIEIRA, LOBATO, TORRES  JUNIOR  et  al., 2005). 
71 females with BCS > 2.5 and seven BCS = 2.5, showed 
cyclicity FL and CL were detected on their surfaces.

The conception rate to the protocol and total pregnancy 
(TAI  +  bull) was 60.4% and 83.9%, respectively, being 

Table 1. Morphological characteristics of the ovaries, according 
to structures found on their surfaces, by rectal palpation.

Findings RO LO
CL 17 06
FL 34 31
L 31 44
SHS 16 17
Total palpable strutctures 51 37
Total no palpable structures 47 61
General total 98 98
CL, corpus luteum, FL: follicle; L: smooth (no structures) SHS: 
small hard and smooth.

Table 2. Morphological characteristics of the uterus, cervix and vulva of cows, according to rectal palpation.
Findings Uterus (UT) Findings Cervix (CX) Findings Vulva (VV)

UT-S 81 CX – N 78 VV-N 48
UT-ASS-D 10 CX – E 20 VV-P 40
UT-ASS-E 7 VV-HP 10
Total 98 98 98
UT-S: uterus symmetrical; UT-ASS-D: uterus asymmetrical of the rights horn; UT-ASS-E: uterus asymmetric of the left horn; CX-N: 
normal cervix; CX-E: edema VV-N: normal vulva, VV-P: vulva with pustules or vesicles; VV-HP: vulva hyperemia.
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considered very good second TAI data reported by Ayres, 
Martins,  Ferreira et  al. (2008) and Meneghetti, Sá Filho, 
Peres et al. (2009).

4	 Conclusions

The anatomical aspects of the genital tract of evaluated 
cows allows to conclude that the morphological 
characteristics of the ovaries vary according to the phase of 
the estrous cycle and nutritional status, which can impact 
negatively on the cyclicity and can be used as a parameter for 
functional assessment prior to TAI programs.

The aspects of this study indicate that off all ovulation 
occurred, characterized by the presence of CL, most occur 
in the right ovary (73.9%).

The realization of gynecological screening aimed at 
evaluation of morphofunctional aspects of the genital tract 
of cows Nelore for insertion in TAI programs, influences 
positively the overall pregnancy rate of those subject to the 
program and allows the exclusion of females do not fit, thus 
providing lower operating costs as well as productivity gains, 
and gain greater when the herd is presented free of diseases 
that interfere with reproduction.

The prevalence rate (51%) found in the vulvar aspects, 
indicate the needs for research on diseases that interfere in 
the reproduction of their herd.
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