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Abstract
Fat-soluble vitamins, due to their antioxidant properties, have long been linked to the reproductive performance of

dairy animals. Pregnant (-30 day) Murrah buffaloes (n=22) were distributed among control (C, n=8), treatment 1 (T1,
n=7) and treatment 2 (T2, n=7). Buffaloes were fed either a control diet as per standard (ICAR, 2013)  recommendations
(C) or supplemented with vitamin A @ 75,000 IU daily for the whole study and vitamin E @ 1500 IU from -30 to +30 days
of the study, followed by 500 IU daily up to 90 days of calving in T1 group, vitamin A @ 1,50,000 IU daily for whole study
and vitamin E @ 3000 IU from -30 to +30 days of study, followed by1000 IU daily up to 90 days of calving in T2 group.
Treatments helped in reducing the time of the expulsion of the placenta (4.02, 4.09 and 5.51 hours in T1, T2 and C,
respectively) and somatic cell count (P>0.05) as compared to the control group. Supplementation of vitamins at a higher
level (T2) helped to improve the cyclicity % (85.71) of buffaloes as compared to the other two groups (T1, 42.86% and C,
37.5%), in addition, to the complete lack of any post-partum reproductive disorders, including mastitis, due to a higher
level of supplementation (T2), while the control group showed one each incidence of metritis, mastitis, retained placenta,
and prolapse of the uterus as well. The study shows that a higher dose of vitamins A and E could improve peri-parturient
health in buffaloes.

Key words: Buffaloes, Cyclicity, Mastitis, Peri-parturient disorders, Vitamins

Highlights
 Supplementation of fat-soluble vitamins improves the estrus cycle in Murrah buffaloes.
 The prevalence of post-partum reproductive disorders in buffaloes can be decreased by

supplementing with fat-soluble vitamins at higher doses.
 Supplementation of fat-soluble vitamins can reduce the incidence of mastitis.
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INTRODUCTION
India is the leading country having livestock

population in the world. Buffalo is a prime dairy
animal of India (BAHS, 2019), but buffaloes
are especially prone to the silent estrus/anestrus
of cyclicity after parturition. Data indicates that
only about 34–49% of buffaloes showed
estrous within the first 90 days after parturition,
which even extends up to 150 days in 31–42%
of buffaloes (El-Wishy, 2007). Delay in
resuming cyclicity is a critical issue for a dairy
enterprise as it directly diminishes the
sustainabil ity of economic returns. Post-

parturient disorders are also a big constraint on
the economic viability of the dairy sector.
Mastitis, metritis, retention of the placenta, and
prolapse of the uterus are the major hurdle
which interfere with the normal physiology of
the body and directly or indirectly affects the
sustainability of the dairy industry by affecting
production and hampering reproduction
performances.

During the peri-parturient period, blood
levels of these vitamins dramatically reduce
(Goff and Stabel, 1990; Weiss et al., 1994), and
dairy  animals become vulnerable to different



post-parturient disorders (Block, 2010). Vitamin
A and E have a direct involvement in normal
reproduction and immunity due to their role in
epithelium membrane integrity and antioxidant
role. In addition to enhancing immunity status,
vitamin A and E supplementation have been
observed to enhance milk quality, udder health
(Pottier et al., 2006), and reproduction status
(Wilde, 2006) of dairy animals. The hypothesis
of this study is based on the fact that these
vitamins could help in maintaining optimally
peri-parturient health in buffaloes.

MATERIALS AND METHODS
The study was performed on Murrah

buffaloes maintained at the Animal Farm
Section of ICAR-Central Institute for Research
on Buffaloes, Hisar, Haryana, India, from
December 2017 to June 2018. The farm is
located 212 meters above the mean sea level.
The animal experimentation was carried out on
22 multiparous buffaloes in the advanced stage
of pregnancy (30 days before the expected date
of parturition) after being distributed randomly
into three groups having 8 buffaloes in the
control group and 7 buffaloes in each treatment
group on the basis of parity, most probable
producing ability (MPPA) of milk and body
weights.

Buffaloes were individually fed as per the
nutrient requirements (ICAR, 2013) during
the study period, using a concentrate mixture,
wheat straw, and green berseem. Buffaloes of
group T1 were fed additionally supplemented
with vitamin A @ 75,000 IU daily for the whole
study and vitamin E @ 1500 IU from -30 to
+30 days of study, followed by 500 IU daily
up to 90 days of calving in group T1, vitamin A
@ 1,50,000 IU daily for whole study and
vitamin E @ 3000 IU from -30 to +30 days of
study, followed by1000 IU daily up to 90 days
of calving in group T2, daily after mixing with
concentrate mixture during morning feeding.

Representative samples of feed offered were
collected, processed, and analyzed for
proximate principles (AOAC, 2012), neutral
detergent fiber (NDF), and acid detergent fiber

(ADF) content (Van Soest et al., 1991).
Animals were examined for

ultrasonography using a real-time B-mode
ultrasound scanner (Just Vision 200, Model
320A, Toshiba, Japan) equipped with an
intraoperative 7.0 MHz micro convex
transducer with an interval of one month for
the initial 3 months of the post-partum period
i.e. between days 25 to 35, 55 to 65, and 85 to
95 after parturit ion. Observations of the
expulsion of the placenta in (hrs) buffaloes were
recorded after parturition. The somatic cell
counts of milk were recorded with the help of
Ekomilk somatic cells analyzer on the
fortnightly basis for 12 weeks. Cases of post-
parturient reproductive disorders like retention
of the placenta, metritis, and prolapse of the
uterus were recorded with incidences of mastitis
in buffaloes.

All the data were analyzed with the help of
Statistical Package for Social science (SPSS,
2010) version 16 software using the General
Linear Model; multivariate for comparison
among groups, repeated measures were applied
to determine the difference among different
periods within the same group.

RESULTS
Grouping of animals: Twenty-two buffaloes
in the advanced stage of pregnancy (-30
days) were selected and grouped into three
equal groups based on their most probable
producing ability (MPPA) for milk (average
2184.58 kg), parity (average 2.27), and body
weights (average 589.22 kg). Eight buffaloes
were assigned to control, while seven each
were in two treatment groups, i.e. T1 and T2.

Chemical  composition of feeds: The
chemical composition of representative feed
samples collected during the experimental
period indicated that the feed could fulfil the
nutrient  requirements (ICAR,  2013) of
buffaloes. Concentrate mixture, wheat straw,
and green berseem had 19.21%, 3.08%, and
16.19% crude protein and 56.25%, 44.79%,
and 47.9% nitrogen-free extract, respectively.
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Expulsion of placenta: The time interval (in
hours) of the expulsion of the placenta after calving
and their overall mean ± SE values in treatment
as well as in control groups have been presented
in Table 1. Although a non-significant (p>0.05)
effect of supplementation of vitamins A and E
was observed, a clear-cut trend was apparent
(P=0.126 and 0.144). This treatment group had
early (T1, 4.02±0.23 and T2, 4.09±0.43 hrs)
expulsion of the placenta as compared to the
control (5.51±0.96 hrs) group buffaloes.

Somatic cell count of Murrah buffalo’s milk:
There was no significant (P>0.05; Table 2) effect
on SCC of treatment was observed at different
fortnightly intervals except at day 96, where

somatic cell counts were significantly (P<0.05;
Table 2) lower in both the treatment groups as
compared to control. The overall mean value also
showed a trend; the somatic cell count in the milk
of the treatment groups was lower (T2 and T1)
compared to the control group, indicating a
positive effect on milk quality due to vitamin
supplementation. Somatic cell count was also
significantly (P<0.05) reduced in both treatment
groups at day 96 of the study with numerically
lower values in both the treatment groups
throughout the study.

Cyclicity percentage: Data regarding cyclicity
(%) in buffaloes at the monthly interval (day 25-
35, 55-65, and 85-95) is presented in Table 3.

Table 1. Effect of vitamin A and E supplementation on the expulsion of the placenta (hours) in
buffaloes

C (N=8) T1 (N=7) T2 (N=7) SEM P value

5.51±0.96 4.02±0.23 4.09±0.43 0.39
C*T1 C*T2 T1*T2 Overall
0.126 0.144 0.941 0.261

Table 2. Effect of vitamin A and E supplementation on somatic cell count (1000/cm3) of Murrah
buffalo’s milk

DIM C (n=8) T1 (n=7) T2 (n=7) SEM P value

6 150.00 126.83 136.00 34.45
±22.35 ±99.63 ±44.31

21 371.50 106.67 94.14 98.61
±261.58 ±93.05 ±4.14

36 187.25 128.33 101.29 40.45
±77.28 ±93.34 ±8.33

51 393.63 117.40 105.57 98.82
±258.98 ±101.81 ±15.57

66 247.00 108.17 94.86 45.17
±78.54 ±109.35 ±4.86

81 141.25 114.33 95.29 13.26
±26.76 ±26.82 ±5.29

96 176.13 109.17 95.86 11.23
±19.76 ±13.25 ±4.66

P value 0.168 0.738 0.363
Overall 238.11 164.80 111.94 39.59
mean ±101.99 ±43.32 ±8.70

C*T1 C*T2 T1*T2 Overall
mean

0.403 0.595 0.764 0.690

0.488 0.268 0.680 0.523

0.749 0.399 0.264 0.504

0.620 0.251 0.518 0.508

0.783 0.180 0.295 0.368

0.958 0.164 0.193 0.297

0.004 0.001 0.531 0.002

0.592 0.208 0.472 0.442
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Cyclicity % data indicates the superiority of
supplementation in treatment groups; thus,
cyclicity (%) was higher (85.71%) in group T2,
followed by T1 (42.86%) and least in the control
(37.5%) group.

Peri-parturient disorders: As per different
peri-parturient disorders are concerned, the
treatment group at a higher dose rate (T2) of
vitamin A and E supplementation did not show
any of the observed peri-parturient disorder
incidences.  While, at a lower dose of
supplementation  (T1), one each case was
reported for metritis as well as mastitis, although
buffaloes of the control group were more prone
to different peri-parturient disorders as out of 8
buffaloes, four different buffaloes showed cases
of metritis, retained placenta, mastitis as well
as prolapse of the uterus.

DISCUSSION
The treatment group had early (T1, 4.02±0.23

and T2, 4.09±0.43 hrs) expulsion of the placenta
as compared to the control (5.51±0.96 hrs)
group buffaloes. Likewise, Bourne et al. (2007)
also indicated that Vitamin E supplementation
during the dry period is associated with a
reduced risk of retention of fetal membrane and
that the synthetic forms of Vitamin E are more
effective than the natural compound. Oliveira
et al. (2015) also reported a reduction (392 min
vs. 490 min) in time of the expulsion of the
placenta due to β-carotene supplementation in
HF cows. Kaliannan et al. (2020) also reported
earlier (6.9 hrs) shedding of fetal membranes
due to prepartum injection of vitamin A against
control cows (9.75 hrs); likewise, Panda et al.
(2005) also reported a 17% reduction in
retention of foetal membranes in buffaloes due

Table 3. Effect of vitamin A and E supplementation on cyclicity (%) of buffaloes

Month C(N=8) T1(N=7) T2(N=7)

1 2(25%) 2(28.57%) 3(42.86%)
2 0 0 3(42.86%)
3 1(12.5%) 1(14.29%) 0

Overall 3(37.5%) 3(42.86%) 6(85.71%)

to supplementation of vitamin E. Retained foetal
membranes are a common problem in dairy
farms, and it can influence the risk of other
diseases and fertility of dairy cows (Dubuc
et al., 2010).

The overall mean value of SCC also showed a
trend in the somatic cell count in the milk of
treatment groups was lower (T2 and T1) compared
to the control group, indicating a positive effect
on milk quality due to vitamin supplementation.
In contrast, Oldham et al. (1991) did not find any
effect on somatic cell count due to
supplementation of 280 IU of vitamin A /kg body
weight as compared to the group fed 75 IU /kg
body weight. No response may be due to a
sufficient level of vitamin A in the control group,
while most of the previous researchers reported a
reduction in somatic cell count and lower
incidences of mastitis due to supplementation of
vitamin E (Baldi et al., 2000; Politis et al., 2004;
Panda and Kuar, 2008). Kuczynska et al. (2015)
reported an inverse correlation between somatic
cell count and beta-carotene concentration in milk.
Likewise, Oliveira et al. (2015) also reported a
reduction in incidences of subclinical mastitis due
to the supplementation of beta carotene @ 1.2
g/cow/day. Our result also lines with Collet
et al. (2017), who reported no significant effect on
the SCC of milk on supplementation of vitamins A
and E with trace minerals. Contrary to our result,
Singh et al. (2020) reported that supplementation
of vitamin E (1g/day/cow) significantly reduced
the number of SCC in the milk.

The percentage of cyclicity was highest in
the higher supplementation group, followed by
the lower supplemental group, with the least in
the control group; clear-cut emphasizes the
favourable/promising impact of supplemental
vitamins and the effect may be due to the
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antioxidant properties of vitamins which lead to
least oxidative stress in treatment group supplied
with a higher level of those vitamins. Bian
et al. (2007) also reported reduced days from
calving to heat due to vitamin A supplementation
in HF cows. De ondarza et al. (2009) also
reported a 22% pregnancy rate compared to 11%
in the control group due to the supplementation
of β-carotene in Holstein cows. In contrast,
Oliveira et al.  (2015) did not report any
improvement in % conception at first service for
day 90 of parturition, but in their experiment only
a prepartum (14 days) supplementation of β-
carotene was carried out in HF cows. Similar to
the present observation, Khan et al. (2016) also
reported a positive influence of vitamin E
supplementation (@ 300IU/head/day in dairy
cows) in the form of significantly increased
progesterone concentration, which leads to
quality graffian follicles with decreased number
of follicles. In a study, Ahmed et al.(2017)
supplemented vitamins A, D3 and E daily in
water from 4 weeks prepartum to seven weeks
post-partum and reported a significant reduction
in subclinical endometritis with shorter days
open (97.5 vs. 152.1) with a higher pregnancy
rate at day 120 (50 vs. 44%) and 150 (75 vs.
56.33) post-partum. Bhateshwar et al. (2021)
also found improved fertility due to β-carotene
supplementation in lactating cows, whereas Hye
et al. (2020) found no improvement in fertility
rate after giving β-carotene.

The buffaloes of the control group were more
prone to different peri-parturient disorders as
out of 8 buffaloes four different buffaloes
showed cases of metritis, retained placenta,
mastitis as well as prolapse of the uterus.
Similarly, Kaliannan et al.  (2020) did not
reportany post-partum complications due to
prepartum injection of vitamin A in dairy cows.

Supplementation of fat-soluble vitamins can
help in improving the cyclicity percentage and
reducing the incidences of post-parturient health
disorders in buffaloes which may be due to their
antioxidant role.
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