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Abstract

The objective was to compare reproductive outcomes and calf traits after vaccination of suckled beef cows using a commercial
modified-live virus (MLV) vaccine that contained bovine herpesvirus 1 and bovine viral diarrhea virus (types 1 and 2) at the initi-
ation of a timed artificial insemination (Al) program. In Experiment 1, cows given MLV vaccine in the previous year were enrolled
during the fall 2019 and spring 2020 breeding seasons. At initiation of a 7-day CO-Synch + CIDR synchronization protocol (10 days
before breeding), cows were given either MLV vaccine or nothing (CONT). Cows were inseminated 60-66 hours after removal of
the CIDR insert and subsequently exposed to bulls starting ~ 1 week after Al. All CONT cows received a killed virus vaccine at
mid-pregnancy. For Experiment 2, available cows from fall 2019 were reenrolled and given the same vaccination treatment as in the
previous season. Treatment with MLV vaccine did not have effects on Al pregnancy rates (p > 0.31), total season pregnancy rates
(p 2 0.12), or Al pregnancy losses (p = 0.41). There was also no effect of vaccination treatment on calf birth weight (p > 0.27),
weaning weight (p > 0.14), or average daily gain (p > 0.14). In summary, cows given MLV vaccinations on day 10 before breeding
experienced no deleterious effects on pregnancy outcomes or calf traits. These findings supported the use of MLV vaccination in

previously vaccinated cows at synchronization for timed Al.
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Introduction

In beef cow-calf herds, exposure to common abortifacients, such
as bovine herpesvirus 1 (BoHV-1) and bovine viral diarrhea
virus (BVDV) produces a serious threat to reproductive efficiency
and overall production. In addition to well-documented delete-
rious effects on the mid-pregnancy fetus and pregnancy mainte-
nance, both viruses also have adverse effects on ovulation,
corpus luteum formation, and early embryonic development
when exposed early in the breeding season.!° Fortunately, there
are various effective approved multivalent vaccines available for
use in cattle. These products, frequently referred to as ‘5-way vac-
cines, protect against BoHV-1 and BVD (both types 1 and 2),
and common respiratory viruses, parainfluenza 3 and bovine
respiratory syncytial virus. Variations of these products also
commonly include bacterins to protect against other important
reproductive pathogens, namely Campylobacter fetus ssp. venerea-
lis and several Leptospira spp. serovars.

Among the various commercial 5-way vaccine products for
cattle, there are 2 general classes: modified live virus (MLV)
vaccine or a chemically inactivated/killed virus (KV) vaccine.
The MLV vaccines have multiple advantages over the KV vac-
cines. Authors of a meta-analysis reported that although both
vaccine types decreased abortion and fetal infection in cows
exposed to BVDV, the relative risk for pregnancy loss was less
with the use of MLV vaccines.” Similarly, MLV and KV vaccines
against BoHV-1 reduced the risk of abortion in cattle by
~ 60%; however, MLV vaccines had a greater duration of pro-
tective immunity and stimulated higher neutralizing antibody
titers.® Despite its proven efficacy, notable controversies sur-
rounding the use of MLV vaccines involve their effects on con-
ception rates when given near breeding and on fetal losses
when given during pregnancy. It is recommended that com-
mercial multivalent vaccines containing modified-live BoHV-1
and BVDV components be given a minimum of 30 days before
breeding or insemination to avoid adverse effects on fertility.’
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On the contrary, manufacturers of commercial KV vaccines
typically recommend giving at 2-4 weeks before breeding, and
also state that they are safe to use in pregnant cows and heif-
ers, regardless of vaccination history.

Although KV vaccines are labeled as safe for use in pregnant
cows, many MLV vaccine product labels state that they can
only be safely given to cows during pregnancy if the cows have
been previously vaccinated. A case report calls this claim into
question after abortions occurred in a group of 55 heifers vac-
cinated with a USDA-licensed ‘5-way’ vaccine product at 7-8
months of pregnancy.”® The heifers had been vaccinated with
the same product on 3 earlier occasions prior to breeding.
Seven heifers aborted fetuses between 45-55 days after vacci-
nation, of which, BoHV-1 infection was diagnosed in the 6
submitted specimens, based on detection of BoHV-1 antigen
and isolation of BoHV-1 from pooled tissue.’® To err on
the side of caution, many practitioners recommend using
only KV vaccinations during pregnancy, and reserve the use
of MLV vaccines only for prebreeding. Necrotic oophoritis,
abnormal estrous cycles, and decreased pregnancy rates are
well-documented deleterious outcomes of MLV vaccination
near the onset of estrus in naive heifers,'-'* which is why the
label specifies that vaccination should occur no sooner than
30 days before breeding.

However, the reproductive effects of MLV vaccine in previously
vaccinated cattle have been inconsistent. In the largest field
study to date, our research group reported no deleterious
effects of MLV vaccine given on day 10 before timed artificial
insemination (Al) compared to cows receiving KV vaccine.'
However, the biggest limitation of our previous study was the
lack of a true negative control. Authors of a study reported a
decrease in Al pregnancy rates when previously vaccinated cat-
tle were given either a MLV or chemically altered/inactivated
(CA/IA) vaccine between 27-29 or 30-37 days before breeding
(52%), compared to those vaccinated with either product at
46-89 days before breeding (64%).'° There is, therefore, a
need to critically evaluate the timing of our prebreeding cow-
calf vaccination protocol with a true negative control to better
understand its effects on fertility.

Timed Al is a tool that beef cow-calf producers can use to
improve calving distribution, enhance pregnancy rates, and
increase subsequent calf value.'” Vaccination of cows > 30 days
before breeding may not be practical for well-managed farms
that wish to implement timed AI and maintain a 365 days
calving interval. Synchronization of ovulation for Al already
requires a minimum of 3 trips through the chute. Prebreeding
vaccination would add an additional handling event, increas-
ing both cattle stress and producer costs. Vaccination at syn-
chronization could reduce stressors on cattle by decreasing the
number of trips through the chute. Although we demonstrated
that MLV vaccination at CIDR insertion (10 days before Al)
did not have adverse effects on reproductive outcomes or calf
traits compared to KV vaccine,’® there is still a need to com-
pare the use of MLV vaccine to a control group receiving no
prebreeding vaccine. Therefore, the objective was to assess the
reproductive outcomes (Al and breeding season pregnancy
rates and Al pregnancy losses) and subsequent calf traits (birth
and weaning weights) of previously vaccinated suckled beef
cows in commercial cow-calf operations vaccinated with MLV
vaccine 10 days before breeding. We hypothesized that repro-
ductive outcomes and calf traits do not differ between MLV-
vaccinated and control cows vaccinated with KV vaccine at
mid-pregnancy.

Materials and methods
Cows

All cows utilized were cared for in accordance with the prac-
tices outlined in the Guide for the Care and Use of Agricultural
Animals in Agricultural Research and Teaching.'® Since
data collected from routine farm visits were used, animal
care and use committee approval was not required, and the
study is exempt. Suckled Angus-cross beef cows (n = 2,912)
housed at 11 locations during Fall of 2019 (8 locations;
n = 1,107), spring of 2020 (5 locations; n = 911), and fall of
2020 (7 locations; n = 894) were enrolled in this study. All
cows belonged to commercial cow-calf operations managed
by the Virginia Department of Corrections Agribusiness
program. Replacement heifers in these cow-calf operations are
raised internally and vaccinated with an MLV vaccine at
weaning and then again before breeding each season.
Experiment 1 included cows bred in the fall 2019 and spring
2020 seasons. These enrolled cows had all been vaccinated the
previous year (fall 2018/spring 2019) with a MLV vaccine
(Pyramid 10, Boehringer Ingelheim, Duluth, GA, USA) given at
CIDR insertion (10 days before timed AI). Experiment 2
included cows bred Fall 2020 that were also used in Experiment 1.

Vaccination, estrus synchronization, and Al

For Experiment 1 (fall 2019/spring 2020), cows were blocked
within herd by breeding status from the previous breeding
season (Al versus bull bred) and age (primiparous versus mul-
tiparous), then randomly assigned to either of 2 study groups:
1. modified-live virus vaccine (MLV, n = 1,003; Pyramid 10,
Boehringer Ingelheim, Duluth, GA, USA) given subcutane-
ously at the labeled dose at initiation of a 7-day CO-Synch +
CIDR synchronization protocol" or 2. unvaccinated (CONT,
n = 1,015). For Experiment 2 (fall 2020), each cow received
the same treatment (MLV, n = 406; versus CONT, n = 439) that
they were assigned to in Experiment 1. A total of 145 cows (57
in fall 2019, 39 in spring 2020, and 49 in fall 2019) were
excluded from Al due to calving late in the previous breeding
season but were still given vaccination and remained in the
breeding group for natural service. At treatment (10 days
before Al), cows were assigned a body condition score (BCS)
and received 100 pg of intramuscular GnRH agonist (Factrel,
Zoetis, Parsippany, NJ, USA) and an intravaginal insert con-
taining 1.38 g of progesterone (Eazi-Breed CIDR, Zoetis). The
CIDR insert was removed after 7 days, and 25 mg of intramus-
cular prostaglandin F, analog (dinoprost tromethamine,
Lutalyse, Zoetis) was given. At CIDR removal, cows were also
fitted with an estrus-detection patch (Estrotect Breeding
Indicator, Rockway, Inc, Spring Valley, WI, USA). At 60-66
hours after CIDR removal and prostaglandin treatment, cows
received intramuscular GnRH agonist and were inseminated
by trained AI technicians (12 technicians total) using com-
mercially obtained frozen semen from 16 proven bulls
selected for breeding based on phenotype and pedigree. Estrus
detection patches were observed at Al, and a cow was deter-
mined to be in estrus if it had an activated (color change from
gray to red), lost, or partially activated (> 50% color change)
estrus patch. Drugs and vaccinations were given by trained vet-
erinarians, technicians, or veterinary students using single-dose
syringes with a new needle for each cow.

All cows, regardless of treatment, were commingled immedi-
ately after vaccination within their assigned breeding groups
to be exposed to bulls starting 1 week after Al. Intact Angus
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bulls that had successfully passed a breeding soundness exam-
ination were turned in with each breeding group at a ratio of
1:20-1:40 for ~ 65 days during each season. Cows in the CONT
group were subsequently vaccinated at 2-5 months pregnancy
with a KV vaccine (Virashield 6L5, Elanco, Greenfield, IN,
USA).

Pregnancy diagnosis

Percentage of cows pregnant by Al was determined by tran-
srectal ultrasonography performed by experienced veterinar-
ians (blinded to treatment) between 40-80 days after Al.
Presence of a fetal heartbeat was used to determine fetal via-
bility and crown-rump length of the fetus or embryo was
used to determine age (Al versus bull bred). Confirmation of
pregnancy status was performed at 1-2 months after initial
pregnancy detection and additional pregnancies from natu-
ral service were similarly recorded. Cows that were diagnosed
as pregnant by Al at first pregnancy diagnosis, and were no
longer pregnant at second pregnancy diagnosis, had con-
firmed abortions, or did not calve were designated Al preg-
nancy losses. Pregnancy losses to those bred by the bull were
not included in analyses. The total season pregnancy rate for
each herd was determined using a combination of pregnancy
diagnosis results and final calving data provided by each
farm and included both AI and bull-bred cows. Calving day
was determined for each cow by calculating the difference
between the recorded calving date and day O of the calving
season. Day 0 was established to be 283 days after timed Al
for Al-bred cows or 283 days after the first day of bull expo-
sure for cows that were only bred by natural service. Calf
birth weights and weaning weights were also recorded and
provided by farm personnel. Calves were weaned between
5-9 months, at an average of 230 + 0.7 days for calves born to
fall-bred cows in 2019, 228 + 0.8 days for calves born to
spring-bred cows in 2020, and 236 + 0.7 days for calves born
to fall-bred cows in 2020. Average daily gain (ADG) at wean-
ing was calculated for each calf by subtracting the birth
weight from the weaning weight and dividing the age (in
days) at weaning.

Data analyses

Cow was the experimental unit in this study as the treatment
was applied to each individual cow. All statistical models
included farm as a random variable to allow for its use as an
error term for interpretation across all farms. Days postpartum
(DPP), BCS at CIDR insertion, percentage of cows detected in
estrus, calving day within each herd’s calving season, calf birth
weights, calf weaning weights, and calf ADG at weaning were

assessed by ANOVA in R, with treatment and season included
as fixed variables for Experiment 1 and just treatment for
Experiment 2. The model for calf weaning weights and ADG
also included calf birth weight and calf sex as independent
covariates, and the model for calving day included DPP and
cow age as independent covariates. The binomial outcomes of
Al pregnancy rates, total season pregnancy rates (Al + bull
bred pregnancies), and Al pregnancy losses were analyzed
using a generalized linear mixed-effects model (GLMER pro-
cedure) in R with treatment, season, and DPP included as
fixed variables. The mixed effect model for Al pregnancy rates
also contained the effects of Al technician, BCS at CIDR inser-
tion, and estrus expression as independent covariates. The
mixed effects model for season pregnancy rates also contained
the effects of BCS at CIDR insertion and breeding groups as
independent covariates. The 145 cows that were excluded
from Al were not included in the model for Al pregnancy rates
or Al pregnancy losses, but were included in all other analyses.
Significance was set at p < 0.05, and tendencies were discussed
between p = 0.06 and 0.10.

Results

Prebreeding variables, BCS at CIDR insertion, DPP at Al, and
percentage of cows having activated or lost estrus-detection
patches at Al for Experiments 1 and 2 are summarized (Table
1). In Experiment 1, BCS, DPP, and estrus expression differed
(p < 0.05) between seasons, but did not differ (p = 0.38)
between treatment groups. There was also no treatment (p >
0.51) by season interaction for any of these variables. Similarly,
none of these variables differed (p > 0.56) between treatment
groups for cows in Experiment 2.

The reproductive outcomes in MLV versus CONT cows
from Experiments 1 and 2 are summarized (Figure). In
Experiment 1, there were effects of estrus expression (p <
0.01), BCS (p < 0.01), DPP (p < 0.01), and Al technician
(p < 0.01) on AI pregnancy rates, but no treatment (p =
0.31), treatment by season (p = 0.94), or treatment by
DPP (p = 0.54) interaction (Figure). Similarly, there were
effects of estrus expression (p < 0.01), BCS (p = 0.04), and
DPP (p = 0.04), but no effect of treatment (p = 0.93) or
treatment by DPP (p = 0.11) interaction on Al pregnancy
rates in Experiment 2 (Figure). In Experiment 1, there was
a main effect of BCS (p < 0.01) on total season pregnancy
rates, but there were no treatment (p = 0.37), season (p =
0.60), or treatment by season (p = 0.71) interaction
(Figure). In Experiment 2, BCS tended (p = 0.08) to have
an effect on total season pregnancy rates, but there was
also no effect of treatment (p = 0.12; Figure). There were

Table 1. Prebreeding variables; body condition score (BCS) at CIDR insertion, days postpartum (DPP) and estrus expression at Al;
modified-live virus (MLV) group were vaccinated 10 days before timed Al and unvaccinated (CONT) group received KV vaccine at

mid-pregnancy

Season BCS DPP Estrus expression

CONT MLV CONT MLV CONT MLV
Fall 2019 5.5+0.03 5.5+0.03 78 £ 0.7 78 £ 0.7 57% (303/534) | 55% (283/516)
Spring 2020 5.2 £0.04 5.3 +0.04 83+0.8 83+ 0.9 65% (282/431) | 65% (289/443)
p-value 0.38 0.63 0.59
Fall 2020 5.5+0.04 5.5+0.04 74 +0.8 73 £0.7 59% (259/439) | 57% (231/405)
p-value 0.69 0.81 0.56

Citation: Clinical Theriogenology 2025, 17, 11640, http://dx.doi.org/10.58292/CT.v17.11640

(AQ1]


http://dx.doi.org/10.58292/CT.v17.11640

A Al Pregnancy Rates

B. AI Pregnancy Rates

100% 1 BCONT 100% - ECONT
OMLV OMLY
80% A 80% -
2517431 265/441 263/439  240/406
60% - 256/834 262/519 I 60% - T
I
40% A 40% -
20% 20%
0% 0%
Fall 2019 Spring 2020 Fall 2020
- Total Season
C. Total Season Pregnancy Rates mcontT LD, BCONT
Pregnancy Rates i
OMLY : OMLY
100% - 512/561 503i546 414/454 425/457 100% - 438160 4050434
80% R0% -
a0% 60% 4
40% A 40% -
20% A 20% -
0% 0%
Fall 2019 Spring 2020 Fall 2020
E. Al Pregnancy Losses F. AIPregnancy Losses
. ECONT
10% 7 i 10% 161246 OMLV
006 | OMLV 0% |
14/231
8% A 8% A
14/252
7% 1 13/240 7% 1
5% 1 11/235 T 5%
¢ 117246 1 ¢
5% 1 T 5% 1
4% A J. 4% 1
3% A 3% A
2% 1 208
1% 1% -
0% 0%
Fall 2019 Spring 2020 Fall 2020

Figure. Reproductive outcomes in cows given MLV vaccine 10 days before timed Al compared to unvaccinated cows (CONT) given
KV vaccine at mid-pregnancy in Experiments 1 (A, C, E) and 2 (B, D, F). A. In Experiment 1, there were no treatment (p = 0.31),
treatment by season (p = 0.94), or treatment by days postpartum (p = 0.54) interactions (A). B. Similarly, there were no effects of
treatment (p = 0.93) or treatment by DPP (p = 0.11) interaction on Al pregnancy rates in Experiment 2. C. There were no effects of
treatment (p = 0.95), season (p = 70), or treatment by season (p = 0.42) interaction on total season pregnancy rates in Experiment.
D. Treatment also did not affect total season pregnancy rates in Experiment 2 (p = 0.12). E. Al pregnancy losses did not differ by
treatment (p = 0.95), season (p = 0.70), or treatment by season (p = 0.42) in Experiment 1. E Al pregnancy losses also did not

differ between treatments (p = 0.41) in Experiment 2.

no effects of treatment (p = 0.95), season (p = 0.70), or
treatment by season interaction (p = 0.42) on Al preg-
nancy losses in Experiment 1 (Figure), nor were there
effects of treatment (p = 0.41) on Al pregnancy losses in
Experiment 2 (Figure).

Calf traits for MLV versus CONT cows in both Experiments 1
and 2 are summarized (Table 2). In Experiment 1, there were
effects of season (p < 0.01) and DPP (p < 0.01) on the average
day within the calving season that cows gave birth, but no treat-
ment (p = 0.59) or treatment by season (p = 0.42) interaction.
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Table 2. Summary on calving day, birth weights, weaning weights, weaning age, and average daily gain (ADG) of calves born to

cows treated with a modified-live virus (MLV) vaccine 10 days before timed Al and unvaccinated cows (CONT) that were given KV

vaccine at mid-pregnancy

Season Calving day Birth Weaning Weaning ADG
weight (kg) weight (kg) age (days) (kg/day)
CONT MLV CONT MLV CONT MLV CONT MLV CONT MLV
Fall 99+09 [99+09 |349+03(351+03[244+1.9|248+2.1|230+1.0|229+1.0| 0912 + 0.934 +
2019 0.008 0.009
Spring | 52+0.8 | 6.0+0.9 [343+03(345+£03|256+2.0|256+19|228+1.1|228+1.1| 0976« 0.975 +
2020 0.008 0.008
p-value 0.59 0.58 0.18 0.80 0.14
Fall 64+09 | 58+£09 [346+03|35.1+£03|250+2.0(253+23[236+1.0|236+1.0| 0916+ 0.927 +
2020 0.008 0.010
p-value 0.73 0.27 0.32 0.79 0.35

Similarly, there was an effect of DPP (p = 0.01) on calving day
in Experiment 2, but no treatment effect (p = 0.73). In
Experiment 1, there was an effect of season (p = 0.02) and calf
sex (p < 0.01) on calf birth weight, but no treatment (p = 0.58)
or treatment by season (p = 0.90) interaction. In Experiment 2,
there was an effect of calf sex (p < 0.01) on calf birth weight, but
no treatment effect (p = 0.27). In Experiment 1, there were
main effects of season (p < 0.01), calf birth weight (p < 0.01),
and calf sex (p = 0.02) on weaning weight, but no treatment
(p = 0.14) or treatment by season (p = 0.23) interaction. In
Experiment 2, there were main effects of calf birth weight
(p < 0.01) and calf sex (p < 0.01) on weaning weights, but no
treatment effect (p = 0.32). Similarly, there were main effects of
season (p < 0.01), calf birth weight (p < 0.01), and calf sex
(p<0.01) on ADG, but no treatment (p = 0.14) or treatment by
season (p = 0.17) interaction in Experiment 1. There were main
effects of calf birth weight (p < 0.01) and calf sex (p < 0.01) on
ADG in Experiment 2, but no treatment effect (p = 0.35). In
both experiments, calf weaning ages did not differ between
treatments (p > 0.79). There tended to be an effect of season
(p =0.09) on weaning age in Experiment 1, but no treatment by
season interaction (p = 0.73).

Discussion

The results of the current study demonstrated that vaccination
of suckled beef cows with a commercial MLV product at initi-
ation of a 7-day CO-Synch + CIDR synchronization protocol
(10 days before AI) did not have adverse effects on reproduc-
tive outcomes or subsequent calf growth traits. Most notably,
Al pregnancy rates were not affected by MLV vaccination on
day 10 before breeding in either Experiment 1 (fall 2019:
48-51%); spring 2020: 58-60%) or 2 (fall 2020: 59-60%). This
finding was in contrast to our previous study, where Al preg-
nancy rates were higher in cows given MLV versus KV vaccine
at CIDR insertion the fall breeding season only,'* despite hav-
ing 2 fall breeding seasons represented in the current study.
We previously theorized that since respiratory pathogen expo-
sure is greatest in the cooler fall/winter months in the USA,*
cows given MLV vaccine may have had greater protection
against the effects of these pathogens on fertility and early
embryonic development.’-¢ It is worth noting that since both
our previous and the current studies were field trials, exposure
to pathogens could not be controlled. As a result, pathogen
exposure could have been less in the years of our current study
compared to those in our previous study. Regardless, the lack

of any deleterious effect of prebreeding MLV vaccination on Al
or total season pregnancy rates in both of our studies chal-
lenged the notion that MLV vaccination at < 30 days before
breeding is detrimental to cow fertility. In addition, there were
no effects of prebreeding MLV vaccination on estrus expres-
sion or Al pregnancy losses, consistent with findings in prior
studies.'>!®

The timing of prebreeding MLV vaccinations has been a nota-
ble health management controversy, due to inconsistent find-
ings among researchers. Replacement heifers given a
combination MLV vaccine containing BoHV-1 and BVDV 9
day before breeding did not differ in estrus expression or preg-
nancy outcomes (by either Al or natural service) compared to
those vaccinated on day 30 before breeding.? In a similar
study, beef heifers were vaccinated with either a MLV or KV
(with no BoHV-1/BVDV component) vaccine on day 2 after an
unsynchronized estrus and then revaccinated with the same
product either 10 or 31 days before natural service.”? Neither
vaccine type nor timing of vaccination had an effect on the
duration of interestrus intervals, estrus expression, total preg-
nancy rates, or pregnancy losses.?> On the contrary, authors of
another study reported decreased Al pregnancy rates in
spring-calving beef cows and heifers given MLV vaccine (52%)
compared to those given a chemically altered/inactivated (CA/
IA) vaccine (60%) on = day 27 before breeding.'® Interestingly,
cows vaccinated with either a MLV or CA/IA vaccine between
days 27-29 or 30-37 before breeding had lower pregnancy
rates (52%) compared to those vaccinated using either prod-
uct on days 46-89 before breeding (64%).'° These findings
called into question the use of either product close to breed-
ing, as it was suggested that the nonspecific inflammation
from vaccination could negatively impact fertility.'® In con-
trast, there were no adverse effects on Al or total season preg-
nancy rates in beef cattle given a CA/IA vaccine (47%; 98%)
on days 60 and 30 before breeding compared to saline-treated
controls (43%, p = 0.49; 96%, p = 0.14).%* Similarly, there was
also no reported effect on Al or season pregnancy rates in beef
cattle given a MLV vaccine (40%; 95%) on days 60 and 30
before breeding compared to saline-treated controls (43%, p =
0.21; 96%, p = 0.34)* similar to the findings of our current
study.

Due to the concerns with CA/IA vaccine given close to Al,'® we
elected to have a control group in the current study that

Citation: Clinical Theriogenology 2025, 17, 11640, http://dx.doi.org/10.58292/CT.v17.11640 5


http://dx.doi.org/10.58292/CT.v17.11640

received no prebreeding vaccine, but instead received a KV
vaccine at mid-pregnancy. A controlled study evaluated the
efficacy of mid-pregnancy (day 118) CA/IA vaccination to heif-
ers that had received 2 MLV vaccinations previously.?* Heifers
received an initial CA/IA vaccine booster during their first
pregnancy. During second pregnancy, beef heifers were
exposed to BVDV PI animals (days 95-111 of pregnancy),
revaccinated with CA/IA vaccine on day 118, and inoculated
with BoHV-1 on day 210 of pregnancy.? The results of that
study suggested that this combination MLV/CA/IA vaccine
protocol provided adequate protection against fetal infection
and loss following controlled exposure to BVD and BoHV-1.%
The cows enrolled in Experiment 2 herein similarly received
KV vaccines mid-pregnancy in 2 subsequent pregnancies after
having previously received MLV in the years prior with no
issues regarding fetal loss. Although these results also sup-
ported the use of KV or CA/IA vaccine at mid-pregnancy in
multiple pregnancies, it is worth noting that there was no
known (or controlled) pathogen exposure in these herds
during the current study. Also, the KV vaccine used in our
study does not guarantee protection against development of
persistently infected BVD calves, whereas most MLV vaccines
guarantee this protection.

An important distinction among many of these studies with
contradictory results is that the MLV and KV vaccines used
were from different manufacturers. The KV vaccine product
used'®?* contained chemically altered strains of BoHV-1 and
parainfluenza 3 viruses, modified live bovine respiratory syn-
cytial virus, and a liquid, adjuvanted preparation of inacti-
vated BVD viruses (Type 1 and 2), which is why we have
denoted it as a CA/IA, and is the only 'KV’ vaccine product
known to guarantee protection against the development of
persistently infected BVD calves. The KV vaccine product used
in our current and previous' studies contained all inactivated
viruses but did not provide protection against the develop-
ment of persistently infected BVD calves. In addition to differ-
ent KV vaccine products, MLV vaccines among these studies
also came from various manufacturers and contained differ-
ent adjuvants. An earlier study compared the use of 2 com-
mercial MLV vaccines in postpartum beef cows (n = 807) at 2
intervals before Al (day 30 versus day 10); authors reported no
effect of vaccine product or time of treatment on Al (53-56%)
or seasonal (85-89%) pregnancy rates.”® Data are still lacking
on a more recent and thorough comparison of commercial
MLV and KV cattle vaccine products at various intervals before
breeding.

The mean calving day did not differ between cows receiving
prebreeding MLV vaccines versus KV vaccination at mid-preg-
nancy. In our previous study, MLV-vaccinated cows calved, on
average, 2 days sooner than KV-vaccinated cows (~ 8.4 versus
~ 10.3 days), regardless of the season.!” There was a difference
between seasons in Experiment 1, with decreased mean calv-
ing day in the spring (5.2-6 days) versus the fall (9.9 days), but
no interaction with the vaccine treatment. Several factors may
have roles in these differences, including cow nutrition,
weather, pathogen exposure, and bull genetics. Pregnancy
length has been reported to be negatively correlated (geneti-
cally) with all growth traits except birth weights, suggesting
that faster growing fetuses may trigger earlier parturition.?
Pearson’s correlation test determined a moderately negative
correlation between the mean calving day and weaning
weights (r = - 0.30; p < 0.01) of the current study and from
data collected in the previous study (r = - 0.35; p < 0.01)
(author communication). Neither calf birth weights, ADG,
nor weaning weights were affected by vaccine treatment in the

current study or previously.!” Therefore, it appeared unlikely
that calf growth traits may have previously affected pregnancy
length and mean calving day. More likely, the greater fall Al
pregnancy rates observed in the previous study could have a
role in the observed differences on mean calving day.!® Future
studies that evaluate the downstream effects of vaccinations
on calf growth traits with controlled pathogen exposure are
needed to better understand these findings.

In conclusion, there were no differences in reproductive out-
comes or calf traits between suckled beef cows given MLV vac-
cine 10 days before Al compared to those given KV at
mid-pregnancy. Pregnancy rates observed were consistent with
industry standards of ~ 45-55% Al pregnancy rates and ~
90-95% total seasonal pregnancy rates. However, based on
contradictory results among several large field trials, there is
still a need to more thoroughly investigate the effects of vac-
cine protocols on pregnancy outcomes based on factors such
as manufacturer, season, geographical location, pathogen
exposure risks, and farm goals. Understanding how these fac-
tors impact production systems can help veterinarians provide
up-to-date and practical vaccination recommendations to
cow-calf producers.
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