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Summary

The purpose of this study was to investigate the effects of asprosin levels and various biochemical parameters
(NEFA, BHBA, glucose, albumin, globulin, total protein, ALT, AST, and total bilirubin) on conception in repeat
breeder (RB) cows. The study included sixty RB cows that had been inseminated at least three times, but had
not been pregnant and had no gynecological abnormalities, as assessed by ultrasonography. From the sixty
cows, two groups were selected at random: pregnant (Group I, n = 10) and non-pregnant (Group IL, n = 10)
animals. After estrus detection, a 10 mL blood sample was collected from each animal’s tail vein. All animals
were inseminated 12 hours after the start of estrus. The blood samples were centrifuged at 3000 rpm for 15
minutes, and the serum was extracted and stored at —80°C until analysis. On the 45" day after insemination,
ultrasonography was used to examine the pregnancy. Asprosin levels were measured using ELISA, and
biochemical tests (NEFA, BHBA, glucose, albumin, globulin, total protein, ALT, AST, total bilirubin) were
performed with an autoanalyzer. Non-pregnant RB cows had considerably lower levels of asprosin (p < 0.05)
than pregnant RB cows. When other biochemical parameters (BHBA, NEFA, glucose, albumin, ALT, AST,
total bilirubin, total protein and globulin) were compared, there was no significant difference between the
groups (p > 0.05). Thus, significantly elevated levels of asprosin in pregnant RB cows suggested that asprosin
could play a role in RB cow conception. In addition, there was a positive correlation between asprosin levels
and AST, total protein, and globulin levels in pregnant RB cows.
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Although the milk yield of dairy cows has recently
greatly increased around the world, there has also
been a decrease in fertility rates, and the number of
inseminations per pregnancy has risen. One of the most
crucial factors influencing cow fertility and the number
of inseminations per pregnancy is the repeat breeder
(RB) problem (7). Repeat breeders are cows that do not
conceive after at least three inseminations and have no
clinically identifiable anomalies in the genital organs or
estrous cycle (39). Asprosin, first identified by Romere
et al. in 2016 (34), is a protein hormone synthesized
from white adipose tissue that regulates glucose ho-
meostasis and hunger (9). According to Maylem et al.
(25), asprosin may play a significant role in controlling
ovarian follicle function and has direct effects on theca
interna cells in the ovary. Batalha et al. (5) report that

asprosin regulates estradiol and progesterone synthesis
as well as cell proliferation in granulosa cells in the
COW ovary.

It has been reported that high BHBA concentrations
in cows increase the number of days open, prolong the
calving to conception interval, and thus negatively af-
fect fertility (6, 30). Various studies conducted on cows
have reported that there is a relationship between fer-
tility and NEFA levels, and that NEFA levels are high
in cows with fertility problems (8, 10, 14). In dairy
cows, NEFA and BHBA concentrations are inversely
correlated with glucose concentrations, and as glucose
concentrations decrease, NEFA and BHBA concentra-
tions increase (27).

Optimal blood biochemical components are criti-
cal for maintaining physiological functions and are
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required for the proper functioning of the reproductive
system and other body systems. Consequently, it is
crucial to elucidate the serum biochemical profile of
dairy cows in various diseases and health stages (4).
Although certain effects of asprosin on cow reproduc-
tion have been described, no studies on asprosin in
RB cows have been found. As a result, the purpose of
the current study was to evaluate the possible effect
of asprosin on pregnancy in RB cows, as well as to
establish the relationship between asprosin and several
biochemical markers.

Material and methods

The study was conducted on 60 repeat breeder cows kept
on a private farm in Tekirdag province, subjected to the
same care, feeding, and breeding management. The cows
were between the 120™ and 150" day of lactation, with an
average milk yield of 25 (25.29 +0.40) L/day. The cows had
been inseminated at least three times, but had not become
pregnant and did not show any gynecological abnormali-
ties, as assessed by ultrasonography. Total mixed rations
(TMR) were fed ad libitum twice daily to all animals. They
always had access to clean drinking water. From these 60
cows, two groups were randomly selected: pregnant cows
(Group I, n = 10) and non-pregnant cows
(Group II, n = 10). The Animal Experi-
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level of 0.05 and a 95% power. The Shapiro-Wilk test was
employed to assess the normality of the data, revealing
a normal distribution. In the pregnant and non-pregnant
groups, those with normal distribution were identified
using the parametric Unpaired t test, while those without
normal distribution were determined using the nonpara-
metric Mann-Whitney test, both from the GraphPad Prism
9.4.1 package program. The Spearman correlation test was
employed for correlation analysis. The calculation used
a statistical significance level of P < 0.05.

Results and discussion

A comparison of asprosin levels in the repeat breeder
cows revealed that the non-pregnant RB cows had
significantly lower asprosin levels (33.28 ng/mL) than
the pregnant RB cows (Tab. 1).

There was no significant difference between the
groups (P > 0.05) in terms of other biochemical pa-
rameters (BHBA, NEFA, glucose, albumin, ALT, AST,
total bilirubin, total protein, and globulin) (Tab. 1).

In the pregnant RB cow group, Spearmen’s correla-
tion analysis showed a positive correlation between
asprosin levels and AST, total protein, and globulin
(P <0.05) (Tab. 2).

Tab. 1. Comparison of biochemical parameters by groups

Eentsk Ikocal F[t}li?s C(_)mmittee o(t; "ll“fkirdgg . t ot Group I (n =10) Group Il (n = 10) o
amik Kemal University approved the study arameter ni M SEM M SEM value
(T2023-1774). ean = ean =

Estrus in the cows was determined by Asprosin ng/mL 41.22 £1.92 33.28 £3.20 0.0455*
measuring the increase in activity with | Glucose mg/dL 42.02 £5.95 46.04 8.12 0.6910
a pedometer, assessing the rise in uterine | ygpp mmol/L 0.094  0.03 0.086 = 0.016 0.9067
tone during rectal examination, and identify- | b, mmol/L 0.346 + 0.05 0.386 +0.04 0.5011
ing the presence of Graafian follicles in the
ovaries. After estrus detection, a 10 mL blood | ALT uL 53.4£5.37 96.38 £ 7.24 0.7425
sample was collected from each animal’s tail | AST UL 128.3 £10.47 130.5 +16.00 0.7430
VelnaAu iﬂlmals lft} the if:ldy Werle) Hlllsen'ItII; T. Protein o/dL 7.96+0.22 7.965 £ 0.27 0.8879
nated with semen from the same bull wi .
Of estrus’ and the procedure was performed Globulin g/dL 4.543 £0.23 4.646 = 0.22 0.7491
by the same technician. The blood samples | T. Bilirubin mg/dL 0.027 £ 0.01 0.034 £ 0.01 0.2601

were centrifuged at 3000 rpm for 15 minutes
to separate the serum, which was then refrig-
erated at —80 degrees until analysis. On the
45 day after insemination, ultrasonography
was used to examine the pregnancy.

Explanations: P < 0.05*; NEFA — non-esterified fatty acid BHBA — beta-hydroxy-
butyric acid; ALT — alanine aminotransferase; AST — aspartate aminotransferase;
T. Protein — total protein; T. Bilirubin — total bilirubin

Tab. 2. Biochemical parameters correlated with asprosin and their coefficients

Asprosin serum levels in the serum sam- by groups
ples were measured with an ELISA device ] P value P value summa
(EPOCH, Bio Tek) using a bovine-specific . a
ELISA kit (SinoGeneClon Biotech, Cat No: Asprosin vs. ALT 0.1597 0.341 ns
SG-60752) according to the manufacturer’s Groun | Asprosin vs. AST 0.7333 0.0156 *
instructions. An autoanalyzer (Gesan Chem up Asprosin vs. T. Protein 0.7500 0.0127 *
200) was used to analyze serum samples for : :

. . Asprosin vs. Globulin 0.8833 0.0015 o
biochemical markers (NEFA, BHBA, glu- ! ' ! i
cose, albumin, globulin, total protein, ALT, Asprosin vs. ALT 0.7143 0.0288
AST, and total bilirubin). Groun I Asprosin vs. AST 0.3095 0.2309 ns
. - rou

_The number of samples was identified P Asprosin vs. T. Protein -0.1677 0.3471 ns

using a power analysis program (GPower Asprosin vs. Globulin -0.3810 0.1799 ns

3.1). Based on the Wilcoxon-Mann-Whitney

test, the sample size for the power analysis
was determined to be 10, with a significance

Explanations: P < 0.05%; P < 0.01**; vs. — versus; ns — not significant; ALT — ala-
nine aminotransferase; AST — aspartate aminotransferase; T. Protein — total protein
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With the exception of ALT (P > 0.05), no statisti-
cally significant correlation between asprosin levels
and the other biochemical parameters was seen in the
non-pregnant RB cow group (Tab. 2).

Discovered in the last decade, asprosin is a protein
hormone produced by white adipose tissue that stimu-
lates hunger by causing the liver to release glucose
(35). Recent studies have shown that asprosin treatment
improves ovarian steroidogenesis, folliculogenesis,
and fertility in female rats (19). Literature regarding
asprosin levels in cows is limited. Asprosin is a regu-
lator of granulosa cell functions in the ovary of cows,
according to research by Batalha et al. (5). Kiling and
Risvanli (20) found that asprosin levels in cows were
quantifiable and linked to ketosis. Kiling et al. (21)
found that pregnant cows have higher asprosin levels
compared to non-pregnant cows. In this study, the
pregnant RB cows had considerably higher asprosin
levels than the non-pregnant RB cows. In the pregnant
RB cows, asprosin levels correlated positively with
AST, total protein, and globulin levels.

The serum glucose level in RB cows, at 43.00 mg/dl,
was significantly (P < 0.05) lower than that in normal
healthy cows (53.98 mg/dl) (4). In RB cows, hypo-
glycemia can have three causes: increased periph-
eral glucose absorption, lack of gluconeogenesis or
glycogenolysis, and endogenous hyperinsulinemia.
Surprisingly, the association between hyperglycemia
and fertility is still disputed. The present study found
no difference in glucose levels between pregnant and
non-pregnant RB cows. These findings are consistent
with those of Jung et al. (18).

Lin et al. (24) found that in cows in the postpartum
period, negative energy balance (NED) occurred,
plasma glucose levels declined, and asprosin levels
increased. Plasma NEFA and BHBA levels increase in
cows with NED. Several studies on cows have found
that high levels of NEFA and BHBA had a negative
effect on fertility (6, 10, 14, 30). The effects of NEFA
and BHBA on the fertility of RB cows were investi-
gated in the current study, but no difference in NEFA
or BHBA levels was found between pregnant and
non-pregnant RB cows. Furthermore, no significant
association was found between asprosin, NEFA, and
BHBA. Jung et al. (18) concluded that NEFA levels
in RB cows do not affect fertility, which is consistent
with our findings, and no studies on BHBA levels in
RB cows were found.

Liver metabolism disorders are strongly associ-
ated with energy shortage, which negatively impacts
fertility (17). Kurt et al. (22) found that cows with
luteal cysts had higher ALT levels and a lower repeat
breeder rate than healthy cows. According to Pandey
et al. (31), fertile cows and repeat breeder cows had
the same ALT levels. Jung et al. (18) found no dif-
ference in ALT levels between RB cows which did
and did not become pregnant. In the present study,
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no difference was identified between the ALT levels
of the two groups. There was no difference in liver
enzyme levels between the groups, indicating that
there was no liver damage in repeat breeder cows.
The association between AST levels and fertility in
cows is debatable: some authors (37) claim that higher
AST activity in the postpartum period slows ovarian
cyclic activities, while others (14) report that it has
no effect. Kurykin et al. (23) found no difference in
AST between RB and early lactation cows, and Jung
et al. (18) observed no difference in AST between RB
cows. Our study found no difference in AST values
between pregnant and non-pregnant RB cows, which is
consistent with the findings of Kurykin et al. (23) and
Jung et al. (18).

Low plasma protein levels in cows cause a de-
ficiency of the amino acids needed to synthesize
gonadotropins and gonadal hormones, which in turn
leads to anestrus and impairs fertility (16). Previous
research (12, 34) found no difference in total protein
levels between repeat breeder cows and typical cyclic
cows, which supports our findings. In contrast to these
findings, some studies report lower TP levels in RB
cows than in normal cycling cows (2, 36), while others
report higher levels (1, 26). The present study found
no difference in TP levels between pregnant and non-
pregnant RB cows.

Plasma albumin and globulin levels have been found
to be low in RB cows (38), and albumin has been shown
to be effective in the production of gonadotropins re-
quired to initiate ovulation, while globulin is important
in steroidogenesis (28). Asrar et al. (3) reported that
there was no difference in albumin and globulin lev-
els between RB cows and normal cycling cows, but
albumin and globulin levels in RB cows were below
normal values. The current study found no difference
in albumin and globulin levels between pregnant and
non-pregnant RB cows, which is consistent with the
findings of Asrar et al. (3).

Pariza et al. (32) found that total bilirubin levels were
higher in RB cows than in the control group. The cur-
rent study, as well as a study by Jung et al (18), found
no difference in total bilirubin levels between pregnant
and non-pregnant RB cows. This finding suggests that
RB has no effect on the functions of organs such as the
liver and gall bladder.

In conclusion, the fact that pregnant RB cows
have significantly increased asprosin levels suggests
that asprosin may be related to the pregnancy of RB
cows. Furthermore, the positive correlations observed
between asprosin levels and AST, total protein, and
globulin levels in pregnant RB cows indicate that
asprosin levels may be influenced by AST, total pro-
tein, and globulin levels. However, it should be noted
that more research on a larger number of animals is
needed to fully understand the effects of asprosin on
conception in RB cows.
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