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Abstract
Retained placenta (RP), defined as fetal membranes not being
expelled within 24 h after calving, is an economically important
disease that increases the risk of other diseases (OD) in early
lactation. Early detection of cows at increased risk to develop
RP, OD, or both could improve treatment success as well as
milk production and reproductive performance. Visfatin is a
multifunctional protein that is elevated in humans with various
metabolic and infectious diseases, including placental
infections, but has not been examined in dairy cows. To
evaluate serum visfatin as predictive indicator of RP, OD, or
both, we used a nested case-control design and compared
Holstein cows that remained healthy (H; n=22) with cows that
developed RP (n=31) or OD (n=10) in early lactation. Serum
visfatin concentrations were compared 21, 14, 7, 3, and 1 day
before calving, the morning after calving, and 1, 3, 7, 14, 21,
and 28 days after calving. Serum visfatin concentrations
decreased during the last three weeks before calving. RP cows
had throughout the prepartal sampling period and OD cows
had 7 days before calving and the morning after calving
significantly higher visfatin concentrations than H cows; group
differences between RP and H cows were already significant
21 days before calving (8.80 ± 0.53 vs. 7.23 ± 0.48 µg/L;
P=0.03). Serum visfatin remained elevated in RP and OD cows
in early lactation. In conclusion, serum visfatin may serve as
chronic disease indicator and assist in early detection of cows
at increased risk to develop RP and OD.
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Introduction
Retained placenta (RP), i.e. failure to expel fetal membranes within
24 h, is an economically important disease that affects approximately
7.8% (range: 1.3-39.2%) of U.S. dairy cows [1,2]. The average cost of
RP is estimated to be $285 per case and includes treatment costs, milk
loss, and increased days open [1]. Moreover, RP increases the risk of
other diseases (OD), specifically metritis and ketosis, as well as cull
rates [3-5]. Major risk factors for RP are infections (i.e. uterine
infections), dietary deficiencies (e. g., inadequate antioxidant status),
calving challenges/disorders (i.e. premature calving, abortions, still

births, multiple calves, dystocia), metabolic challenges (i.e., milk fever),
age of cow, and calving season [5,6]
Considering the costs of RP and OD in early lactation [1], early
detection of cows that are at increased risk to develop RP, OD, or both
could improve treatment success and improve profitability of dairy
farms. Circulating non-esterified fatty acid (NEFA) concentrations
>300 to 500 µEq/L have been consistently demonstrated as an early
risk indicator of RP [7-9]; however changes were observed only in the
last week before calving, which may be too late for an effective
prevention. Previously, we reported lower serum α-tocopherol
concentrations and higher NEFA and β-hydroxybutyrate (BHBA)
concentrations as early risk indicators of RP and OD (i.e., metritis,
mastitis, ketosis, or laminitis) during the last 3 weeks before calving
[10].
Visfatin, also known as nicotinamide phosphoribosyl transferase
(NAMPT) or as pre-B colony enhancing factor (PBEF), is a
multifunctional protein that is highly conserved across species and
gained interest as chronic disease/disorder marker in human medicine
[11-13]. Elevated visfatin concentrations are an indicator of infectious
diseases [14,15], metabolic diseases [12], and pregnancy and birth
complications [16,17]. The primary source of visfatin in blood is
leucocytes [18]. Besides being a non-specific chronic disease marker,
visfatin could be also a molecular target for prevention and early
treatment because of its three primary functions: 1) visfatin plays a role
in inflammation and infection by inducing cytokine secretion and
angiogenesis [19-21]. 2) Visfatin plays a role in metabolic diseases by
inducing insulin secretion and promoting cellular glucose uptake
[22,23]. 3) Visfatin promotes survival and function of cells by
producing nicotinamide mononucleotide, a precursor to NAD+ [24,25]
and plays a role in labor initiation [26,27].
To our knowledge, we are the first to report on circulating visfatin in
dairy cows. Based on visfatin’s role as chronic disease indicator in
human medicine, we hypothesized that serum visfatin concentrations
could serve as chronic disease indicator in dairy cattle and are elevated
before and after RP and OD. The objective of this study was to
compare during the peripartal period (-3 to 4 weeks after calving)
serum visfatin concentrations between dairy cows that remained
healthy and those that developed RP and/or OD in early lactation.

Materials and Methods
Animals and study design
All procedures involving animals were approved by the Oregon
State University Institutional Animal Care and Use committee. The
animal part of the study was conducted on a 1,000-head commercial
dairy farm in Oregon’s Central Willamette Valley during spring and
summer 2010. To be eligible for the study, cows had to have completed
≥ 1 lactation, were clinical healthy, had a BCS of ≥ 3.0 four weeks
before expected calving date, and were purebred Holsteins. The study
cohort consisted of 161 cows with 1 to 6 completed lactations. Using a
nested case-control design, we identified cows that developed RP
(n=31), developed OD (n=10; i.e., metritis, mastitis, ketosis, or
laminitis), or remained healthy (H; n=22) during the first 28 d after
calving. Cows were matched based on parity and calving season. The
management of the cows has been described in detail previously [10].
In short, during the last 4 weeks before the expected calving date, cows
were housed in a straw-bedded free stall barn and were fed once in the
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morning (7:30) a total mixed ration (TMR) based on corn, corn silage,
and alfalfa and triticale hay, which met National Research Council
(NRC) guidelines [28]. After calving, cows were housed in free stall
pens with slatted floors and were fed in around 8:00 and 13:30 a TMR
based on corn, corn silage, and alfalfa hay, which met NRC guidelines
[28].

Animal health surveillance and disease treatment
During the study period, cows were monitored daily for abnormal
milk, gait, appetite, general appearance, alertness, vaginal discharge,
and RP. Uterine discharge and milk SCC were checked twice a week.
Urinary ketones and body temperature were checked if cow were
visually not healthy, which included depressed feed intake (all cows
were monitored if they consumed feed), lethargy, cold ears, and rapid
BCS loss. Diseases were diagnosed and treated based on Standard
Operating Procedures developed by the Oregon State University
veterinary staff and consistent with standard of care veterinary
practices. Diagnosis and treatment of diseases was done by the herd
manager, who was trained and supervised by the Oregon State
University veterinarian. The veterinarian visited at least once weekly to
supervise diagnosis and treatment of diseases. The treatment protocols
for RP, ketosis, laminitis, left displaced abomasum, mastitis, metritis,
and milk fever have been previously described in detail [10,29].
Of the 31 RP cows, cows had RP for 1 (2 cows), 2 (2 cows), 3 (1
cow), 4 (2 cows), 5 (4 cows), 6 (4 cows), 7 (4 cows), 8 (6 cows), 9 (4
cows), 10 (1 cow), and 11 days (1 cow) from calving. Of the 31 RP
cows, 21 cows had calved at least 5 d early (range -5 to -19 d before
predicted calving date), 15 cows had twins, 5 cows had dystocia (hard
pull; 1 cow had a twisted uterus), and 8 cows appeared sluggish after
calving. Except for one RP cow, all other RP cows displayed one or
more of the previously described symptoms. In the following 28 days,
all RP cows were treated for severe metritis, 4 cows for laminitis (2
without antibiotics and 2 requiring antibiotics), 3 cows for mastitis (2
gram positive, 1 gram negative), 2 cows for ketosis, 2 cows for milk
fever, and 1 cow for left displaced abomasum. The 22 H cows did not
show signs of clinical diseases during the first 28 days postpartum. The
10 OD cows were treated for the following diseases during the first 28
days postpartum: 7 cows were treated for metritis (2 for severe metritis
and 5 for mild metritis), 7 cows for ketosis, 4 cows for laminitis (3
cases requiring antibiotics and 1 case without antibiotics), and 3 cows
for mastitis (all 3 no blood agar growth). None of the OD cows had
milk fever or left displaced abomasum.

Blood collection and serum analysis
Blood samples were taken at -21 (-24 to -18), -14 (-17 to -11), -7
(-10 to -5), -3 (-4 or -3), -1 (-2 or -1), 0, 1, 3, 7, 14, 21, and 28 days after
calving within 10 min after morning feeding. Blood (5 to 8 mL) was
obtained from the coccygeal vein or artery in 10 mL serum vacutainer
tubes (BD Vacutainer® Plus Plastic Serum Tubes, BD Diagnostics,
Franklin Lakes, NJ), placed on ice, and transported to the laboratory,
where serum after clotting of the samples was separated by
centrifugation at room temperature for 20 min at 1600 x g. Serum
samples were stored at -20°C until chemical analysis.
Serum concentrations of visfatin were determined by utilizing a
Visfatin C-Terminal (Human) competitive Enzyme Immunoassay kit
(#EK-003-80; Lot No. 603040; Phoenix Pharmaceuticals Inc.,
Birmingham, CA). The epitope of the anti-human visfatin polyclonal
antibody is identical to the amino acid sequence of bovine visfatin and
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has been verified for measuring bovine visfatin in bovine mammary
cell culture and milk [30]. Manufacturer’s instructions were followed
for chemical analysis. The serum sample volume was 50 μL per test.
Absorbance was measured at 450 nm with a FLUOstar Omega
microplate autoreader (BMG Labtech Inc, San Francisco, CA). Each
serum sample was run in duplicate and the average was calculated for
data analysis. If the results of the duplicate samples differed by ≥ 12%,
the sample was tested again in duplicate. The intra-assay and interassay CV for visfatin was 3.1 and 15.1%, respectively.

Statistical analysis
Data were analyzed in PROC MIXED SAS version 9.2 [31] as
repeated-measures-in-time ANOVA study. Before data analysis, serum
visfatin concentrations were natural log-transformed to achieve
normality. The variance-covariance structure of repeated measures
within cow was modeled using the heterogeneous first-order
autoregressive variance-covariance matrix. Fixed effects were group
(H, OD, and RP), parity (2, >2), sampling time (-21, -14, -7, -3, -1, 0, 1,
3, 7, 14, 21, and 28 days after calving, and the interaction between
group and sampling time. We did not include season of calving in the
final model, because it was not significant. To obtain the correct
degrees of freedom, the KENWARDROGER option was invoked. The
results are shown in Figure 1. In addition, we calculated for each cow
average serum visfatin concentrations before calving (3 and 2 week
prepartum combined, last week prepartum) and after calving (first
week postpartum and for weeks 2 to 4 postpartum combined) using
the trapezoidal rule and used the same statistical model as for
individual time points. The results are shown in Figure 2.
Values presented in the figures are least-squares means (LSM) and
standard errors of means (SEM) that are transformed back to their
original measurement scale. To evaluate whether serum visfatin
concentrations are sensitive to predict/detect RP and OD, visfatin
concentrations of H cows were compared with RP and OD,
respectively. Receiver operating characteristics (ROC) curves and 95%
confidence intervals (95% CI) were calculated in GraphPad® Prism 6.02
(GraphPad Software, Inc., La Jolla, CA) to determine potential cut-off
values. Potential cut-off values were verified using Fisher’s exact test.
All statistical tests were two-sided. Significance was declared at P ≤
0.05 and a tendency at 0.05 to 0.10.

Results and Discussion
To evaluate serum visfatin as a potential disease indicator of RP, OD,
or both, we compared during the peripartal period (-3 to 4 weeks after
calving) serum visfatin concentrations between dairy cows that
remained healthy and those that developed RP and/or OD in early
lactation. To our knowledge, our study is the first to measure in dairy
cattle serum visfatin concentrations, a chronic disease indicator in
humans and potential link between inflammation and metabolic
diseases/disorders [32]. Visfatin is a multifunctional protein that is
highly conserved across species [11], suggesting a critical function for
health. We measured bovine visfatin using a human visfatin
competitive Enzyme Immunoassay kit (#EK-003-80; Lot No. 603040;
Phoenix Pharmaceuticals Inc., Birmingham, CA). We did not further
validate the use of a human visfatin kit for bovine visfatin because this
has been previously published for measuring bovine visfatin in bovine
mammary cell culture and milk [30]. Moreover, the epitope of the antihuman visfatin polyclonal antibody is identical to the amino acid
sequence of bovine visfatin and the whole amino acid sequence
between human and bovine visfatin is 96% homologous [30].
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Visfatin is expressed in many tissues and cells including adipocytes,
hepatocytes, leukocytes (lymphocytes, neutrophils), cardiomyocytes,
neurons, lipopolysaccharide-activated monocytes, pancreatic β-cells,
macrophages, colonic and mammary epithelial cells, vascular
endothelial cells, and synovial tissue [11, 33]. Leukocytes, specifically
neutrophils, are the primary source of visfatin in blood [18]. Our
serum visfatin concentrations (median = 6.59 μg/L; interquartile range:
5.48 to 7.86 μg/L; range: 1.6 to 27.5 μg/L) were at the lower end of the
spectrum what had been previously reported for human plasma
visfatin using ELISA methods. Human plasma visfatin concentrations
span in averages from 9.7 to 50 μg/L and in standard deviations from 2
to 43 μg/L, documenting the large range of reported human plasma
visfatin values [34-37]. When comparing reported visfatin values
among studies, one has to consider that, as with any ELISA method,
the utilized antibody and the lot number of the ELISA can affect
results. This study was carried out in a single commercial herd; future
multi-herd field studies are needed to evaluate whether serum visfatin
concentrations in dairy cows are lower than generally observed in
humans.

Figure 1: Serum concentrations (LSM ± SEM) of visfatin between
21 days before calving and 28 days after calving in healthy cows (H),
cows with other diseases (OD), and cows with retained placenta
(RP). The overall P-values for time point, health status, and their
interaction were <0.0001, 0.0007, and 0.01, respectively. The
interaction between time point and health status was limited to the
prepartal period (prepartum: P=0.006; postpartum: P=0.28), as
serum visfatin concentrations of H and RP cows started to
significantly decrease between 21 and 14 days before calving,
whereas visfatin concentrations of OD cows did not decrease
significantly until between 7 and 3 days before calving. Significant
(P≤0.05) time-associated changes averaged across groups are shown
by different uppercase letters above the x-axis labels. Lowercase
letters indicate group-associated differences at P≤0.05 at the
indicated time point: a between RP and H cows and b between OD
and H cows.
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Figure 2: Average serum concentrations (LSM ± SEM) of visfatin
between 3 weeks before calving and 4 weeks after calving in healthy
cows (H), cows with other diseases (OD), and cows with retained
placenta (RP). The overall P-values for time period, health status,
and their interaction were <0.0001, 0.009, and 0.35. Significant (at
P≤0.05) time-associated changes averaged across groups are shown
by different uppercase letters right to the x-axis labels: cows had
lower serum visfatin concentrations the last week before calving
than in the other sampling time periods; differences among time
periods were consistent across groups. P-values above bars of OD
and RP cows indicate group differences between OD and H cows
and RP and H cows, respectively.
Serum visfatin concentrations decreased during the last three weeks
before calving and increased back to concentrations observed 3 weeks
before calving 3 days after calving (Figures 1 and 2). Serum visfatin
concentrations started to decrease earlier in the dry period in H and
RP cows than in OD cows (interaction term for prepartum: P=0.006).
Visfatin concentrations of H and RP cows but not of OD cows
decreased already between 21 and 14 days before calving (Healthy:
-0.14 ± 0.04 μg/L, P=0.002; RP: -0.11 ± 0.04 μg/L, P=0.009; OD: +0.06
± 0.07 μg/L, P=0.42). In contrast, visfatin concentrations of OD cows
did not decrease until between 7 and 3 days before calving (OD: -0.34
± 0.08, P<0.0001; Healthy: -0.10 ± 0.06 μg/L, P=0.08; RP: -0.03 ± 0.56
μg/L, P=0.56) (Figures 1 and 2). Similarly to our results, Lemor et al.
[38] reported for 10 dairy cows that mRNA expression of visfatin in
subcutaneous adipose tissue did not significantly differ between the
last 2 weeks before calving and week 3 after calving. Visfatin is
expressed in the fetal and maternal portions of the fetal membranes
[39], placenta [26], myometrium [40], and in amniotic epithelial cells
[41] and induces angiogenesis and protects against apoptosis
[19,21,42]. Changes in visfatin concentrations shortly before calving
may play a functional role in the initiation of calving, as has been
proposed for labor induction in women [26,27], but may also cause
cows to be more susceptible to metabolic and infectious diseases at
calving, as visfatin improves glucose uptake as well as survival and
function of immune cells and hepatocytes [23-25, 43].
Cows that had completed more than one parity had lower serum
visfatin concentrations than cows that had completed one parity (6.50
± 0.20 vs. 7.32 ± 0.32 µg/L; P=0.02). No significant interactions with
sampling period was observed (P=0.36). Similarly, serum visfatin
concentrations decrease with age in humans [30,44,45]. Older cows
have a greater incidence of infectious and metabolic diseases during
the peripartal period because their immune and metabolic function is
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suppressed [46-48]. Lower peripartal visfatin concentrations may play
a functional role in the suppressed immune and metabolic function of
older dairy cows, as visfatin improves glucose uptake as well as survival
and function of immune cells and hepatocytes [23-25,43].
RP cows had throughout the prepartal sampling period higher
visfatin concentrations than H cows (Figure 1); group differences were
already significant 21 days before calving (8.80 ± 0.53 vs. 7.23 ± 0.48
µg/L; P=0.03). The ROC curves between RP and H cows were at 21
days before calving 0.66 (95% CI: 0.49-0.82; P=0.07), 14 days before
calving 0.68 (95% CI: 0.54-0.83; P=0.02), 7 days before calving 0.77
(95% CI: 0.62-0.92; P=0.002), 3 days before calving 0.73 (95% CI:
0.50-0.95; P=0.06), 2/3 weeks before calving 0.74 (95% CI: 0.60-0.89;
P=0.003), and 1 week before calving 0.76 (95% CI: 0.62-0.84; P=0.001).
As a side note, a ROC value of 1.0 represents total separation of groups
and a ROC value of 0.50 represents no separation. The best separation
between groups was achieved using as cut-off value 6 μg/L visfatin that
was measured 2/3 weeks before calving; 26 of 31 RP cows (84%
sensitivity) had serum visfatin above 6 μg/L compared with 11 of 22 H
cows (50% specificity; P=0.01); the P-value refers to the comparison
between H and RP cows using Fisher’s Exact test. Early and consistent
risk indicator for RP, such as visfatin, may assist farmers to stratify
dairy cows based on their risk profile to different preventive strategies.
For experimental studies, visfatin could be used to block cows to
treatments according to their predicted disease risk or could be used as
inclusion/exclusion criteria.
In humans, elevated visfatin concentrations are an indicator of
pregnancy complications, including intrauterine infections and preterm and post-term labor [16,17,27]. Moreover, visfatin is highly
expressed in uterine tissues and plays a role in parturition [26,27].
Uterine infections and an imbalanced immune response have been
proposed to play a role in the etiology of RP [6,49]. Given that visfatin
has pro-inflammatory and immunomodulating functions [20], visfatin
may not only be an early risk indicator of RP but may play also a
functional role in the process of placenta expulsion in dairy cows.
Moreover, as circulating visfatin is an indicator of chronic
inflammatory diseases in humans [11-13], the elevated prepartal
visfatin concentrations in this study suggest that chronic inflammation
may play a role in the etiology of RP. Future studies are warranted to
address if and how cows at increased risk for RP should be treated
before calving.
OD cows had 7 days before calving (7.76 ± 0.77 vs. 5.81 ± 0.37 µg/L;
P=0.02) and the morning after calving (6.83 ± 0.69 vs. 5.37 ± 0.36 µg/L;
P=0.05) higher visfatin concentrations than H cows (Figure 1). Visfatin
acts like a pro-inflammatory cytokine and induces the proinflammatory cascade [20]. Given visfatin’s function, increases in
visfatin concentrations may indicate the onset of an inflammatory
response. In support, we reported previously from the same cohort
that OD cows tended to have higher serum concentrations of
haptoglobin, an indicator of acute inflammation in bovine, the last
week prepartum and the morning after calving [10]. Moreover, Huzzey
et al. [50] reported that cow with more than one disease or death
tended to have higher haptoglobin concentrations during the last 2
weeks before calving than cows that remained healthy. Higher visfatin
concentrations started in OD cows later in the dry period than in RP
cows (Figure 1). The only difference between RP and OD cows was the
presence/absence of RP and that RP preceded all other diseases in RP
cows, which makes RP the primary or ‘gateway’ disease in RP cows.
Based on our results, we propose that chronic inflammatory challenges
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playing a role in the RP etiology started earlier than those leading to
OD alone.
RP cows had significantly higher visfatin concentrations than H
cows in early lactation (Figure 1), except for 3 and 7 days after calving
when all cows have an acute inflammatory response to calving [10].
The visfatin concentrations of RP and OD cows were very similar after
calving (Figures 1 and 2), most likely because RP and OD cows were
treated for almost the same diseases in early lactation, consistent with
the fact that RP is an established risk for metritis and ketosis [3,4]. We
previously reported from the same cohort that RP and OD cows had
higher and more persistent higher serum haptoglobin concentrations
than H cows in the first week after calving than H cows [10]. Serum
haptoglobin concentrations returned to normal in all three groups after
the first week of calving, although many RP and OD cows were still
treated for their diseases. These results indicate that serum haptoglobin
is an indicator of acute inflammatory diseases, as has been previously
reported by others [51], but that serum haptoglobin is not suitable as
indicator of chronic inflammatory diseases. In contrast to serum
haptoglobin concentration, serum visfatin remained elevated in RP
and OD cows from 2 to 4 after calving (Figures 1 and 2). Therefore, we
propose serum visfatin as an indicator of chronic inflammatory
diseases, which complements haptoglobin as indicator of acute
inflammatory diseases in bovine. Given visfatin’s potential role as
indicator of chronic inflammation, our results suggest that RP cows
were sub-clinically diseased and not completely cured at the
completion of the RP treatment period, which ended 2 weeks after
calving. This opens up the question how and for how long RP cows
should be treated after calving, which will be the focus of future
studies.

Conclusions
Early detection of cows that are at increased risk for diseases is
critical for maintaining cow health and productivity. Visfatin is a
multifunctional protein involved in immune and metabolic function
that is elevated in humans with various metabolic and infectious
diseases, but has not been evaluated in dairy cows. To evaluate serum
visfatin as potential risk indicator of RP, OD, or both, we compared
peripartal (3 weeks before to 4 weeks after calving) serum
concentrations of visfatin between dairy cows that remained healthy
and those that developed RP and/or OD (e.g. mastitis, metritis,
laminitis, or ketosis) during early lactation. First, serum visfatin
concentrations decreased during the last three weeks before calving,
which may play a role in the homeorhetic adaptation to calving but
also may increase the susceptibility of cows to infectious and metabolic
diseases. The lower peripartal visfatin concentrations in older cows
may also play a role in the suppressed immune and metabolic function
of older dairy cows. Secondly, elevated visfatin concentrations
preceded the clinical onset of RP for the entire prepartal sampling
period, leading us to conclude that serum visfatin may assist in
identification of cows at increased risk for RP. Thirdly, elevated visfatin
concentrations persisted until 2 weeks after the end of the RP
treatment period. In early lactation, serum visfatin concentrations
were similarly elevated in RP and OD cows, leading us to conclude that
serum visfatin may assist in the identification of cows with chronic
inflammatory diseases, including RP, in early lactation.

Acknowledgements
This study was supported by Oregon State University (Corvallis,
OR), the Oregon State University Agricultural Research Foundation

• Page 4 of 6 •

Citation:

Fadden AN, Bobe G (2016) Serum Visfatin is a Predictive Indicator of Retained Placenta and Other Diseases in Dairy Cows. J Vet Sci Med Diagn
5:1.

doi:http://dx.doi.org/10.4172/2325-9590.1000188
(Corvallis, OR), the Oregon Beef Council (Portland, OR), Diamond V
(Cedar Rapids, IA), and the E.R. Jackman Internship Support Program.
The authors wish to acknowledge the owners and staff of VanBeek
Dairy for use of their facilities and their animals; and S. Bledsoe, B.
Block, B. Bronson, M. Keller, M. McGuire, P. Ramsing, A. Rudolph, D.
Sabedra, C. Sause, C. Shriver-Munsch, M. Swearingen, and E.
Zaworski for their assistance with sample collection and data entry (all
in Department of Animal and Rangeland Sciences, Oregon State
University, Corvallis).

References
1.
2.
3.

4.
5.
6.
7.

8.

9.
10.
11.
12.

13.
14.
15.

Kelton DF, Lissemore KD, Martin RE (1998) Recommendations
for recording and calculating the incidence of selected clinical
diseases of dairy cattle. J Dairy Sci 81: 2502-2509.
United States Department of Agriculture (2009) Dairy 2007, Part
I: Reference of Dairy Cattle Health and Management Practices in
the United States, 2007. USDA-APHIS-VS CEAH Fort Collins.
Curtis CR, Erb HN, Sniffen CJ, Smith RD, Kronfeld DS (1985)
Path analysis of dry period nutrition, postpartum metabolic and
reproductive disorders, and mastitis in Holstein cows. J Dairy Sci
68: 2347-2360.
Markusfeld O (1987) Periparturient traits in seven high dairy
herds. Incidence rates, association with parity, and
interrelationships among traits. J Dairy Sci 70: 158-166.
Laven RA1, Peters AR (1996) Bovine retained placenta: aetiology,
pathogenesis and economic loss. Vet Rec 139: 465-471.
Drillich M (2011) Aetiology and therapy of retained fetal
membranes in cattle an overview on recent literature. Vet Med
Austria 98: 195-202.
LeBlanc SJ, Herdt TH, Seymour WM, Duffield TF, Leslie KE
(2004) Peripartum serum vitamin E, retinol, and beta-carotene in
dairy cattle and their associations with disease. J Dairy Sci 87:
609-619.
Ospina PA, Nydam DV, Stokol T, Overton TR (2010) Evaluation
of nonesterified fatty acids and ß-hydroxybutyrate in transition
dairy cattle in the Northeastern United States: critical thresholds
for prediction of clinical diseases. J Dairy Sci 93: 546-554.
Chapinal N, Carson M, Duffield TF, Capel M, Godden S, et al.
(2011) The association of serum metabolites with clinical disease
during the transition period. J Dairy Sci 94: 4897-4903.
Qu Y, Fadden AN, Traber MG, Bobe G (2014) Potential risk
indicators of retained placenta and other diseases in multiparous
cows. J Dairy Sci 97: 4151-4165.
Adeghate E (2008) Visfatin: structure, function and relation to
diabetes mellitus and other dysfunctions. Curr Med Chem 15:
1851-1862.
Chang Y, Chang D, Lin K, Shin S, Lee Y (2011) Visfatin in
overweight/obesity, type 2 diabetes mellitus, insulin resistance,
metabolic syndrome and cardiovascular diseases: a meta-analysis
and systemic review. Diabetes Metab Res Rev 27: 515-527.
Sonoli SS, Shivprasad S, Prasad CV, Patil AB, Desai PB, et al.
(2011) Visfatin--a review. Eur Rev Med Pharmacol Sci 15: 9-14.
Kukla M, Zwirska-Korczala K, Gabriel A, Waluga M,
Warakomska I, et al. (2010) Visfatin serum levels in chronic
hepatitis C patients. J Viral Hepat 17: 254-260.
Abolfazil N, Jabali S, Saleh Saber F, Babaloo Z, Shirnohammadi A
(2015). Effect of non-surgical periodontal therapy on serum and

Volume 5 • Issue 1 • 1000188

16.

17.
18.

19.

20.
21.

22.
23.
24.

25.

26.
27.
28.
29.
30.

salivary concentrations of visfatin in patients with chronic
periodontitis. J Dent Res Dent Clin Dent Prospects 9: 11-17.
Mazaki-Tovi S, Romero R, Kusanovic JP, Erez O, Gotsch F, et al.
(2008) Visfatin/Pre-B cell colony-enhancing factor in amniotic
fluid in normal pregnancy, spontaneous labor at term, preterm
labor and prelabor rupture of membranes: an association with
subclinical intrauterine infection in preterm parturition. J Perinat
Med 36: 485-496.
Pavlova T, Novak J, Bienertova-Vaka J (2015) The role of visfatin
(PBEF/Nampt) in pregnancy complications. J Reprod Immunol
112: 102-110.
Friebe D, Neef M, Kratzsch J, Erbs S, Dittrich K, et al. (2011)
Leucocytes are a major source of circulating nicotinamide
phosphoribosyltransferase (NAMPT/pre-B cell colony (PBEF)/
visfatin linking obesity and inflammation in humans.
Diabetologia 54: 1200-1211.
Kim SR, Bae SK, Choi KS, Park SY, Jun HO, et al. (2007) Visfatin
promotes angiogenesis by activation of extracellular signalregulated kinase 1/2. Biochem Biophys Res Commun 357:
150-156.
Moschen AR, Kaser A, Enrich B, Mosheimer B, Theurl M, et al.
(2007) Visfatin, an adipocytokine with proinflammatory and
immunomodulating properties. J Immunol 178: 1748-1758.
Park JW, Kim WH, Shin SH, Kim JY, Yun MR, et al. (2011)
Visfatin exerts angiogenic effects on human umbilical vein
endothelial cells through the mTOR signaling pathway. Biochim
Biophys Acta 1813: 763-771.
Revollo JR, Korner A, Mills KF, Satoh A, Wang T, et al. (2007)
Nampt/PBEF/Visfatin regulates insulin secretion in beta cells as a
systemic NAD biosynthetic enzyme. Cell Metab 6: 363-375.
Skop V, Kontrová K, Zídek V, Pravenec M, Kazdová L, et al.
(2010) Autocrine effects of visfatin on hepatocyte sensitivity to
insulin action. Physiol Res 59: 615-618.
Rongvaux A, Galli M, Denanglaire S, Van Gool F, Drèze PL, et al.
(2008) Nicotinamide phosphoribosyl transferase/ore-B cell
colony-enhancing factor/visfating is required for lymphocyte
development and cellular resistance to gentotoxic stress. J
Immunol 181: 4685-4695.
Malam Z, Parodo J, Waheed F, Szaszi K, Kapus A, et al. (2011)
Pre-B cell colony-enhancing factor (PBEF/Nampt/visfatin)
primes neutrophils for augmented respiratory burst activity
through partial assembly of the NADPH oxidase. J Immunol 186:
6474-6484.
Lappas M (2012) Visfatin regulates the terminal processes of
human labour and delivery via activation of the nuclear factor
pathway. Mol Cell Endocrinol 348: 128-134.
Tsai PJ, Davis J, Thompson K, Bryant-Greenwood G (2015)
Visfatin/Nampt and SIRT1: roles in postterm delivery in
pregnancies associated with obesity. Reprod Sci 22: 1028-1036.
National Research Council (2001) Nutrient requirements of dairy
cattle. National Acad Sci Washington DC.
Qu Y, Lytle K, Traber MG, Bobe G (2013) Depleted serum
vitamin E concentrations precede left displaced abomasum in
early-lactation dairy cows. J Dairy Sci 96: 3012-3022.
Yonezawa T, Haga S, Kobayashi Y, Takahashi T, Obara Y (2006)
Visfatin is present in bovine mammary epithelial cells, lactating
mammary gland and milk, and its expression is regulated by
cAMP pathway. FEBS Lett 580: 6635-6643.

• Page 5 of 6 •

Citation:

Fadden AN, Bobe G (2016) Serum Visfatin is a Predictive Indicator of Retained Placenta and Other Diseases in Dairy Cows. J Vet Sci Med Diagn
5:1.

doi:http://dx.doi.org/10.4172/2325-9590.1000188
31.
32.
33.
34.

35.

36.

37.
38.

39.

40.

41.

SAS Institute (2009) SAS User’s Guide. Statistics, Version 9.2. SAS
Inst Inc Cary NC.
Al-Suhaimi EA, Shehzad A (2013) Leptin, resistin and visfatin:
the missing link between endocrine metabolic disorders and
immunity. Eur J Med Res 18: 12.
Garten A, Schuster S, Penke M, Gorski T, de Giorgis T, et al.
(2015) Physiological and pathophysiological roles of NAMPT
and NAD metabolism. Nat Rev Endocrinol 11: 535-546.
Chen MP, Chung FM, Chang DM, Tsai JC, Huang HF, et al.
(2006) Elevated plasma level of visfatin/pre-B cell colonyenhancing factor in patients with type 2 diabetes mellitus. J Clin
Endocrinol Metab 91: 295-299.
Hammarstedt A, Pihlajamäki J, Rotter Sopasakis V, Gogg S,
Jansson PA, et al. (2006) Visfatin is an adipokine, but it is not
regulated by thiazolidinediones. J Clin Endocrinol Metab 91:
1181-1184.
Dogru T, Sonmez A, Tasci I, Bozoglu E, Yilmaz MI, et al. (2007)
Plasma visfatin levels in patients with newly diagnosed and
untreated type 2 diabetes mellitus and impaired glucose
tolerance. Diabetes Res Clin Pract 76: 24-29.
Sandeep S, Velmurugan K, Deepa R, Mohan V (2007) Serum
visfatin in relation to visceral fat, obesity, and type 2 diabetes
mellitus in Asian Indians. Metabolism 56: 565-570.
Lemor A, Hosseini A, Sauerwein H, Mielenz M (2009) Transition
period-related changes in the abundance of the mRNAs of
adiponectin and its receptors, of visfatin, and of fatty acid
binding receptors in adipose tissue of high-yielding dairy cows.
Domest Anim Endocrinol 37: 37-44.
Ognjanovic S, Bao S, Yamamoto SY, Garibay-Tupas J, Samal B, et
al. (2001) Genomic organization of the gene coding for human
pre-B-cell colony enhancing factor and expression in fetal
membranes. J Mol Endocrinol 26: 107-117.
Esplin MS, Fausett MB, Peltier MR, Hamblin S, Silver RM, et al.
(2005) The use of cDNA microarray to identify differentially
expressed labor-associated genes within the human myometrium
during labor. Am J Obstet Gynecol 193: 404-413.
Kendal-Wright CE, Hubbard D, Bryant-Greenwood GD (2008)
Chronic stretching of amniotic epithelial cells increases pre-B cell
colony-enhancing factor (PBEF/visfatin) expression and protects
them from apoptosis. Placenta 29: 255-265.

Volume 5 • Issue 1 • 1000188

42.

43.

44.
45.
46.
47.

48.

49.
50.

51.

Kendal-Wright CE, Hubbard D, Gowin-Brown J, BryantGreenwood GD (2010) Stretch and inflammation-induced Pre-B
cell colony-enhancing factor (PBEF/Visfatin) and Interleukin-8 in
amniotic epithelial cells. Placenta 31: 665-674.
Dahl TB, Haukeland JW, Yndestad A, Ranheim T, Gladhaug IP, et
al. (2010) Intracellular nicotinamide phosphoribosyltransferase
protects against hepatocyte apoptosis and is down-regulated in
nonalcoholic fatty liver disease. J Clin Endocrinol Metab 95:
3039-3047.
de Luis DA, Gonzalez Sagrado M, Conde R, Aller R, Izaola O, et
al. (2008) Effect of a hypocaloric diet on serum visfatin in obese
non-diabetic patients. Nutrition 24: 517-521.
Kamiaska A, Kopczyaska E, Bronisz A, Zmudziaska M, Bieliaski
M, et al. (2010) An evaluation of visfatin levels in obese subjects.
Endokrynol Pol 61: 169-173.
Bobe G, Young JW, Beitz DC (2004) Invited review: pathology,
etiology, prevention, and treatment of fatty liver in dairy cows. J
Dairy Sci 87: 3105-3124.
Ohtsuka H, Terasawa S, Watanabe C, Kohiruimaki M, Mukai M,
et al. (2010) Effect of parity on lymphocytes in peripheral blood
and colostrum of healthy Holstein dairy cows. Can J Vet Res 74:
130-135.
Ohtsuka H, Uematsu M, Saruyama Y, Ono M, Kohiruimaki M, et
al. (2009) Age-related alterations in peripheral leukocyte
population of healthy Holstein dairy cows during the pre-calving
period. J Vet Med Sci 71: 1121-1124.
McNaughton AP, Murray RD (2009) Structure and function of
the bovine fetomaternal unit in relation to the causes of retained
fetal membranes. Vet Rec 165: 615-622.
Huzzey JM, Nydam DV, Grant RJ, Overton TR (2011)
Associations of prepartum plasma cortisol, haptoglobin, fecal
cortisol metabolites, and nonesterified fatty acids with
postpartum health status in Holstein dairy cows. J Dairy Sci 94:
5878-5889.
Ametaj BN, Hosseini A, Odhiambo JF, Iqbal S, Sharma S, et al.
(2011) Application of acute phase proteins for monitoring
inflammatory states in cattle. Chapter 13 in Acute Phase Proteins
as Early Non-Specific Biomarkers of Human and Veterinary
Diseases. F. Veas, ed. InTech, Rijeka, Croatia.

• Page 6 of 6 •

