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ABSTRACT

Various factors predisposing high incidence of infertility caused by non-specific uterine infections among AI
(artificial insemination) bred cattle include inadequacy of aseptic practices, faulty techniques and untimely insemination.
The present study was taken up to compare bacterial organisms present inside the uterus following two techniques
of AI gun insertion (M1 and M2) during and after estrus period. Out of the 32 samples 43.75% showed bacterial
growth and among the 8 samples from cows, 62.5% had microbial growth as against 37.50 % from heifers (n=24).
Gun insertion contacting the vaginal fornix resulted more samples of bacterial growth (62.50%) as against direct
insertion (25.00%). Comparing methods of insertion together with stages of cycle, chances of bacterial contamination

�was significantly higher (P  0.01%) during post estrual phase insertion with more contact on vaginal fornix (21.88%)
as against direct cervical insertion during proper estrus (3.13%). It is concluded that untimely AI forms the major
reason for increased occurrence of endometritis leading to infertility among AI bred cattle.
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INTRODUCTION

Incidence of infertility among farm animals bred
through artificial insemination (AI) are on the rise and is
mostly due to reproductive tract infection (RTI) especially
endometr i t is (Kather et al., 2012; Kutty and
Ramachandran 2003). Various factors predisposing
occurrence of RTI consequent to AI are inadequacy of
aseptic practices at semen processing, inappropriate
techniques of  semen deposi tion and untimely
insemination (Bas et al. 2011). Lot of abnormal variations
in the duration of estrus has also been reported making
assessment of the right time for insemination very difficult
(Kutty 2004, Kutty and Ramachandran 2000, Van-
Eerdenburg et al. 1996). As the result, confirmation of
estrus in animals presented for AI has become very
crucial and demanding high levels of professional skill
(O’Connor and Peters, 2003).

Observation of aseptic precautions during AI
including semen handling and preparations for the
deposit ion does not guarantee f reedom f rom
contamination of uterus since there is every possibility
of carrying the vaginal flora and depositing in utero by
the insemination process (Bas et al. 2011). Such
contamination leads to establishment of RTI unless
tubular defense mechanisms are maximum (Luthje et
al. 2013) or if the manipulations associated with
insemination are done judiciously (O’Connor and Peters

2003). In this respect semen deposition beyond the time
of proper heat and increased manipulations associated
with AI are two potential factors favoring RT infection.
Hence objective of the present study was to compare
the possibility of uterine contamination by two methods
of AI gun insertion during estrus and the period beyond
proper estrus in cattle.

MATERIALS AND METHODS

The study was carried out at instructional livestock
farm complex, Kerala Veterinary & Animal Sciences
University located at Pookode. Six heifers of 12 to 15
months and two cows not bred postpartum were used
for the study. The animals were managed under semi-
intensive system of rearing and detection of estrus was
done by frequent observation by the workers. Animals
detected in estrus were examined clinic-gynecologically
to confirm the stage of heat and soundness for breeding.
Animals chosen for AI were subjected to thorough
cleaning of the external genitalia using sterile tissue
paper. AI gun loaded with empty semen straw and
covered with sterile protective sheath was used for
sample collection. Insertion of the AI gun was performed
by adopting the two methods one after the other and
withdrawn for sample collection as follows

Method 1. Palpated and located the cervical opening
using the thumb per rectally.  The AI gun was inserted to
reach middle of the vagina, pushed the cervix forward to
straighten the vagina and moved the gun directly into
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the cervical canal without touching the vaginal fornix at
any time during the insertion (Wiki-how, 2018).

Method 2. Cervix was grasped and pushed the cervix
forward to straighten the vagina per rectally and inserted
the AI gun to reach the vaginal fornix. Withdrawn and
redirected the gun into cervical canal by forward and
backward movements of the gun together with tilting the
direction of cervix being held by the palm (DeJarnette
and Nebel, 2013).

Irrespective of the methods, insertion through
anterior rings of the cervix was achieved by working on
the cervix until tip of the gun becomes palpable at the
uterine body (DeJarnette and Nebel, 2013). The AI gun
was then withdrawn, external aspect of the sheath beyond
half a centimeter from the tip was cleaned by sterile tissue
and the tip immersed in 1 ml of nutrient broth for mixing
the RT secretions adhered to the tip of AI sheath within
the media. The insertion of the gun was carried out by
the same person to ensure uniformity of the technique
on all the animals being studied and the time taken for
insertion was recorded for comparison of the two
methods. The animals were inseminated thereafter by
loading the semen straw and a new sheath on the same
AI gun.

The same methods for sample collection were
repeated two days after the estrus phase of same
animals. In animals with tightly closed anterior cervix,
gun insertion into the uterine body was not done to avoid
damage to cervical tissue and some of them being
already inseminated. Collected samples were cultured
aerobically and also under the anaerobic jar. Defined
volume of the broth was used for culturing in brain heart
infusion (BHI) agar by spread plate method to detect the
presence of bacteria introduced into the uterus by the
two methods /stages of sample collection and findings
are summarized.

The data were analysed for descriptive information
and Chi square values using the online interactive tool
provided by Preacher (2001) and culture growth values
were compared between stages and methods of gun
insertion and the two animal groups involved.

RESULTS AND DISCUSSION

A total of 32 samples were collected from the six
heifers (n=24) and two cows (n=8) being 6 each by the
two methods during estrus and post estrus phases as
shown in table 1. On culturing 43.75% showed bacterial
growth under aerobic conditions and no growth was
observed under anaerobic jar. Only 4 (25.00%) samples
collected during estrus showed bacterial growth while the
proportion was 62.50 % among the post estrus phase
samples, the difference being statistically significant
(P<0.05).

Table 1. Details of bacterial growth from culturing of samples collected
from the tip of AI sheath withdrawn after insertion to the site of
insemination

Values with superscripts a and b as well as c and d varied
significantly (P<0.05)

Vaginal cavity being opened outward at the vulva
has more chances of contamination from outside, in
addition to the microbial flora already present there in
(Zambrano-Nava et al. 2011). Enhanced tubular defense
mechanisms of the oestrogen dominant phases of the
oestrous cycle minimize the chances of contamination
into the uterus together with suppressing the growth of
invading organisms (Bas et al. 2011, Williams et al. 2005).
Such protective mechanisms are not fully operational
during non estrus phase since tight closure of the cervix
takes over the protective role to prevent contamination
into the anterior segments. For the same reason, invasion
of uterus beyond estrus phase favors increase of bacterial
load at least from the natural flora of vaginal cavity (Luthje
et al., 2013).

During the estrus, intromission / natural mating
causes entry of large number of spermatozoa into the
uterus together with introduction of microbes as well into
the vagina and even the uterus in some cases. However,
establishment of the infection and other adverse biological
reactions are prevented by the augmented local defense
mechanisms of the tubular tract during oestrogenic phase
(Bas et al. 2011, Panchal 2017). Thus, deposition of
microbes into the reproductive tract is unavoidable during
natural mating but limited to vaginal cavity. At the same
time AI is more prone to contribute infection (Kather et
al. 2012) owing to more anterior sites of semen deposition
unless proper care is exercised to ensure the congeniality
of the phase having adequacy of the tubular mechanisms
for infection prevention.

Comparison of the bacterial growth in samples from
cows and heifers are shown in Table 2. Maximum samples
(75%) were collected from un-bred heifers to rule out the
chances of existing infection (Wang et al. 2013) and only
few samples (25%) were collected from cows for
comparison. While only 37.5% of the samples from
heifers were showing microbial growth, the proportion was
significantly high (P<0.01) in cows (62.50 %) in agreement
with the studies by Kather et al. (2012) and Zambrano-
Nava et al. (2011).
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Table 2. Comparison of bacterial growth in samples collected from
cows and heifers

Values with superscript a and b (P<0.01) and c and d (P<0.05)
varied significantly

Compromised immune response of the lactating
cows under the influence of various stress factors and
persistence of mild vaginal infection from previous calving
explain for the increased bacterial growth in samples
collected from cows (Rensis et al. 2017, Schuller et al.
2017, Williams et al. 2005). Even though same proportion
of samples collected from cows and heifers during estrus
phase had microbial growth, the pattern was significantly
different (P<0.01) during non estrus phase (50% and 100
% among heifers and cows respectively). This high
proportion indicates the increased chance of infection
(P<0.05) during non-estrus phase irrespective of previous
calving as shown in table 1. (Lewis 2004, Luthje et al.
2013).

Between the two methods of AI (Table 1), more M2
samples showed bacterial growth (62.50%) as against
M1 samples (25.00%) the difference being significant (P
�  0.05). In both the methods microbial growth was
significantly more (P<0.01) for samples from cows,
indicating more prevalence of vaginal infection in them
concurring the report by Kather et al. (2012). However,
the number of samples tested from cows alone was
inadequate to make valid conclusions.

Across the type of animals, the pattern was same
with increased growth (P<0.01) in M2 samples than M1.
Among heifers, the difference between M2 and M1
samples were highly significant (58.33% versus 16.67%),
while the difference was non-significant among cows
(75.00% versus 50.00%). Among the total samples
collected as well as for samples from heifers, bacterial
growth indicating chance of contamination into the uterus
was more for M2 (P<0.01). This can be attributed to
repeated contact of AI gun at the vaginal fornix that might
carry more bacteria at the tip of AI sheath to the site of
semen deposition (Bas et al. 2011, DeJarnette and Nebel
2013) and get deposited into the uterus along with the
semen.

Vaginal fornix being a blind pouch formed by the
fold of vaginal wall anterior to cervical opening, chances
of washing out by the cervical mucus flow is minimum
(Kather et al. 2012, Solutions 2018). Hence touching the
AI gun tip at the fornix may carry the materials retained
over there into the uterus and the chance increases with

number of times and the different sides of the fornix being
touched by the AI gun during the attempts for insertion
by M2 (Karunakaran et al. 2012, O’Connor and Peters
2003, Panchal, 2017). However, direct insertion of the
gun into the cervical lumen (M1), avoiding the contact of
the AI sheath tip at the fornix (Wiki-how, 2018), might be
the reason for less microbes being carried forward. Even
though cervical os is exposed to vaginal cavity and
bacterial flora therein (Wang et al. 2013), flow of oestrual
mucous washes out the cervical lumen and keeps
minimum load of contaminant bacteria (Verma et al.,
2014).

Time taken for insertion of the AI gun by either of
the methods varied from 9 to 31seconds from insertion
through the vulval lips until reaching the uterine body,
the average taken being 18.25 seconds. Time taken by
the method 1 was 15.88 seconds as against 20.38
seconds in method 2. More the time taken, more contact
with the vaginal mucosa (Panchal, 2017) and increases
the chances of vaginal flora being carried into the uterus
(Kather et al. 2012, Wang et al. 2013). Increase of
insertion time by M2 means more number of touches at
the fornix, which acts to reduce the chance of conception
(Karunakaran et al., 2012) not only by increasing the
possibility of contaminating tip of the AI sheath, but also
by interfering the neuroendocrine mechanisms leading
to conception (Nanda et al. 1990, Panchal, 2017).

Even though the time taken for insertion of the gun
up to the site of insemination in the study is only 18.25
seconds, less experienced inseminators often take more
time (Wiki-how, 2018) causing many times probing at
the fornix or even other parts of the vaginal wall together
with infliction of pain or irritation. Such manipulations
initiates release of adrenalin and prostaglandins, which
may act to reduces the chance of conception (Nanda et
al., 1990). Ideally, the insemination has to be done within
the shortest time possible without causing irritation or
injury to soft tissues of the reproductive tract and is better
facilitated by adopting the method M1 wherein position
of the cervical opening is identified in advance and the
AI gun is inserted directly into the cervical canal avoiding
entry and repeated probing into the fornix in the effort for
cervix insertion.

Time taken for gun insertion was almost the same
during metestrus and oestrous phases (18.68 versus
17.56) and the insertion was done without much difficulty
in most of the cases as the cervix was not tightly closed
even after many hours post estrus. Anterior cervix was
not crossed during metestrus in two of the heifers with
tight rings, to avoid possible chances of soft tissue injury.
These two heifers were among the four already
inseminated during the estrus. Upon subsequent
verification, all the inseminated heifers (n=4) were found
to have conceived, in spite of gun insertion repeated
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during metestrus in two of them. Even though bacterial
growth was obtained from 50 % of the samples collected
from the AI sheath insertion during metestrus, the removal
of the gun without any deposition into the uterus might
have avoided the chance for infection and possible
damage to the conception.

Among cows and heifers time of gun insertion was
15.25 and 19.08 seconds respectively. The time taken
for gun insertion may vary depending upon the experience
of the inseminator, breed and temperament of animal
(Panchal 2017, Wiki-how 2018). Wider cervical opening
might be the reason for easier insertion in cows, even
though number of cows included in the study was only
two and need more trials.

  Considering methods of insertion together with
stages of cycle, chances of bacterial contamination

�through insemination was significantly higher (P 0.01)
for AI during non estrus phase and adopting the method
2 wherein there was more contact with vaginal fornix
(21.88%) as against AI during estrus (3.13%) adopting
either methods. Thus, AI beyond proper time of heat
appears to be the single major reason for uterine infection
in AI bred animals (Gill et al. 1974, Karunakaran et al.
2012, O’Connor and Peters, 2003) and can be attributed
to the breach of natural barriers during a phase where
tubular defense mechanisms are inadequate (Bas et al.
2011, Gunter et al. 1955, Lewis 2004).

Even if an animal is mated without proper heat,
though it is very unlikely to occur under typical natural
situation, the intromission is occurring only in the vagina
and chance of contaminating the uterus is very less.
However, AI being done intra uterine, insertion of the gun
beyond the stage of proper heat forms highly potential
reason for uterine contamination and establishment of
infection. Owing to many aberrations of estrus signs and
difficulty of detection under the prevailing management /
breeding system, chances of faulty detection of heat and
wrong time insemination is on the increase (Nasir and
Kutty 2004). Unless extreme care and adequate skill are
exercised on clinical confirmation of the right time of heat
and adoption of the best technique for insemination (Wiki-
how 2018, O’Connor and Peters 2003), there is every
chance of causing reproductive tract infection.

Even if all possible aseptic precautions associated
with preparation of the semen dose for AI are observed,
AI personnel must be aware of the fact that even the
natural flora of the vagina deposited in to the uterus can
become potential cause for infection (Kather et al. 2012,
Wang et al. 2013). Maximum concern for prevention of
RTI associated with AI should be on ensuring the stage
of estrus cycle with maximum tubular defense against
microorganisms invading the uterus during the process

of semen deposition (Bas et al. 2011, Karunakaran 2012,
O’Connor and Peters 2003).

CONCLUSION

 It is concluded that adoption of AI gun insertion with
more contact of its tip within the vagina, especially at the
fornix predisposes deposition of more microorganisms
into the site of AI and together with untimely AI, these
organisms may multiply faster and forms the major
reason for increased occurrence of reproductive tract
infection among AI bred cattle.
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