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ABSTRACT

The corpus luteum is a temporary endocrine structure in female mammals that is involved in the

production of relatively high levels of progesterone and moderate levels of estradiol and inhibin
A. beta-hydroxybutyrate is synthesized in the liver from acetyl-CoA. The biosynthesis is
catalyzed by the enzyme beta-hydroxybutyrate dehydrogenase. In present study we aimed to
determine the range of VCLs and its relationship with serum values of BHBA and Glucose in
Holstein cows. This study was carried out in 2 separate livestock and husbandry complex near
Tabriz city on 100 non pregnant cases which were in diestrus. Ovaries were examined using
rectal and ultrasonic methods. Then, the type of CL was diagnosed. At the same time, 10CC
blood samples were obtained from tail vein by venoject. Data obtained from analyzing system
are given in Table 1. As shown in table 1, it is obvious that there is significant difference among
glucose level in two groups (P<0.05). Also, significant difference about BHBA was observed
among two groups (P<0.05). In present study, it was shown that BHBA in treatment group is
more than control group but there is no significant difference among groups. Of course, it may be
contributed to the number of samples taken in present study. By the way, it shows the effect of

this metabolite in formation and differentiation process of luteal cells. As well as, NEB yields to
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decrease glucose and increase in BHBA serum levels which are accompanied with our research

results and prove that when NEB occurs, the formation of vacuolated CLs is high but its effect

on next fertility is still unclear and needs more researches.
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INTRODUCTION

The corpus luteum is a temporary endocrine
structure in female mammals that is involved
in the production of relatively high levels of
progesterone and moderate levels of estradiol
and inhibin A. It is colored as a result of
concentrating carotenoids (including lutein)
from the diet and secretes a moderate amount
of estrogen to inhibit further release of
gonadotropin-releasing hormone and thus
secretion of luteinizing hormone and follicle-
stimulating hormone. A new corpus luteum
develops with each menstrual cycle.

Follicle before changing to Corpus Luteum
forms a bloody corpus. At the time of the
transmission of ovum s

tarted into the uterus, this corpus remains on
the surface of the ovaries. Corpus luteum is
bigger than ovary in size. The cells of Corpus
luteum are consist of cells the cells of
surrounding the ovary [1, 2]. The follicular
theca cells luteinize into small luteal cells
(thecal-lutein cells) and follicular granulosa
cells luteinize into large luteal cells
(granulosal-lutein cells) forming the corpus
luteum. Progesterone is synthesized from

cholesterol by both the large and small luteal

cells upon luteal maturation. Cholesterol-LDL
complexes bind to receptors on the plasma
membrane of luteal cells and are internalized.
Cholesterol is released and stored within the
cell as cholesterol ester [3, 4].

There are two forms of Corpus luteum of
vacuolated and non-vacuolated. It has been
reported that in pregnant cows the range of
vacuolated CL is lesser than in non-pregnant
cyclic cows [2]. Vacuolated CLs are called
cystic CLs in that cases the construction is
differ from CL [1, 2].

beta-hydroxybutyrate is synthesized in the
liver from acetyl-CoA. The biosynthesis is
beta-

catalyzed by  the enzyme

hydroxybutyrate dehydrogenase. The
concentration of beta-hydroxybutyrate, like
that of other ketone bodies, is raised in
ketosis. The compound can be used as an
energy source by the brain when blood
glucose is low [5].

In present study we aimed to determine the
range of VCLs and its relationship with serum
values of BHBA and Glucose in Holstein

COWS.
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MATERIALS AND METHODS

This study was carried out in 2 separate
livestock and husbandry complex near Tabriz
city on 100 non pregnant cases which were in
diestrus. All animals were in same
management and nourishment conditions.
Animals were divided into the 2 identical
groups of 50 in each by chance. Detection of
diestrus was carried out in animals which
previously were undertaken synchronization
protocols so existence of CL on the ovary was
detected in rectal palpation. Ovaries were
examined using rectal and ultrasonic methods.
Hitachi v900
frequency 7.5 MHz linear. Then, the type of

CL was diagnosed. At the same time, 10CC

The wused apparatus was

blood samples were obtained from tail vein by

venoject. Plasma was isolated at the

laboratory using centrifuge at 3000RPS for 10
minutes and was kept at -20°C till using.

In laboratory, samples were examined after
defrosting. In this term, glucose was
measured using glucose oxidase method and
BHBA was

commercial kits. Data were analyzed using

measured using  Randox
SPSS software and T-test statistical method
p<0.05
significance.
RESULTS

Data obtained from analyzing system are

and considered as statistical

given in Table 1. As shown in table 1, it is
obvious that there is significant difference
among glucose level in two groups (P<0.05).
Also, significant difference about BHBA was
(P<0.05).
Comparative diagrams are given in Figures 1
and 2.

observed among two groups

Table 1: Glucose and BHBA Levels in Two Groups

No of sample Glucose (mg/dl) BHBA (mmol/l)
Control Treatment Control Treatment

1 41 44 0.28 0.38
2 52 47 0.51 0.29
3 37 47 0.67 0.55
4 37 51 0.36 0.25
5 45 30 0.48 0.36
6 61 37 0.56 0.33
7 41 40 0.35 0.45
8 53 47 0.40 0.65
9 72 23 0.18 0.42
10 33 34 0.39 .33
11 45 55 0.55 0.52
12 73 44 0.18 0.27
13 50 37 0.35 0.27
14 48 40 0.27 0.30
15 48 47 0.30 0.25
16 49 40 0.15 0.55
17 50 33 0.12 0.55
18 50 40 0.45 0.20
19 46 26 0.24 0.85
20 52 30 0.40 0.38

Mean 49.15 39.6 0.35 0.41
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Figure 1: Comparative Diagram of Measured Glucose in Control and Treatment Groups
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Figure 2: Comparative Diagram of Measured BHBA in Control and Treatment Groups

DISCUSSION AND CONCLUSION

This study was conducted to investigate the
influence of number of vacuolated corpus
luteum on serum level of BHBA and Glucose
in Holstein dairy cows. Negative energy
balance in early lactation is the largest
contributor to nutritionally-related
reproductive challenges in the dairy cow. A
metaanalysis by [6] demonstrated a large,
negative effect of early lactation NEB, as
evaluated by changes in body condition score,

on first service conception risk and number of

days open. Cows experiencing more than 1
body condition score (BCS) loss had a 10%
reduction in first service conception risk and
accumulated an average of 11 more days open
as compared to cows losing less than 0.5
BCS.

In other work, [7] demonstrated that cows
losing > 1 BCS had a first service conception
risk of 17% as compared to 53% for cows
only losing 0.5 to 1 BCS from calving to first

service.
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More recent work by [8] also illustrates the
impact that NEB and the resulting postpartum
anovulatory condition has on reproductive
performance.

Negative energy balance can also affect
oocyte quality and developmental competence
of early embryos. Cows in NEB have varying
levels of clinical or subclinical ketosis and the
presence of PB-hydroxybutyrate (BHBA), or
perhaps, more importantly, the reduced levels
of glucose, may have direct effects on early
embryonic development following
fertilization. [9] exposed developing oocytes
to different levels of glucose and BHBA and
then used in vitro fertilization techniques to
create embryos that could then be followed
through various stages of development. Under
conditions that mimicked subclinical and
clinical ketosis, they observed impaired early
embryonic development including blocked
cumulus expansion and a reduced blastocyst
rate. Additional work by some of the same
research group showed a negative effect of
NEB, non-esterified fatty acids (NEFA), and
BHBA on follicular

granulosa cells [10, 11]. Granulosa cells

steroidogenesis  of

become large luteal cells after ovulation and
luteinization, and together with theca (small
luteal cells), are the cells in the corpus luteum
that produce progesterone. If steroidogenesis

is impaired, future production of progesterone

is likely to be depressed, resulting in impaired
fertility, ie., lower follicular quality, less
intensive  signs  of  estrus, decreased
probability of fertilization, and increased risk
of embryonic loss [12].

Much attention has been placed on finding a
direct signal or link between energy balance
and the resumption of LH activity. During
periods of negative energy balance, the cow
will metabolize fat stores to meet her energy
demands, but this utilization of fat does not
yield a net increase in glucose. The
mobilization of fat leads to increased blood
levels of non-esterified fatty acids (NEFA).
Just as the reproductive function of dairy
cattle is a complex system of tissues and
hormones, so is their postpartum metabolic
between the

function. The interactions

metabolic and reproductive  pathways
following parturition involve many different
signals that still have not been completely
lucidated. In short, the period of NEB that
follows calving inhibits normal secretion of
LH and delays first ovulation [13].

In order to maximize early return to cyclicity
in high producing cows, the period of NEB
must be shortened and decreased in
magnitude. There are many nutritional and
management strategies that have been
proposed, but the main goal is to minimize the

prepartum depression in feed intake and to

IJBPAS, September, 2014, 3(9)

2147



Kaveh A et al

Research Article

maximize feed intake in the postpartum
period. For cows that are suffering from
prolonged anovulatory condition as a
consequence of NEB, progesterone is a key to
reestablishing normal cyclicity. Exogenous
progesterone in the form of CIDR’s or
utilization of synchronization programs such
as Ovsynch or Cosynch to induce ovulation of
a growing follicle can improve reproductive
performance. However, care should be taken
to reevaluate early pregnancies since these
cows are prone to a higher risk of embryonic
loss [14].
In present study, it was shown that BHBA in
treatment group is more than control group
but there is no significant difference among
groups. Of course, it may be contributed to
the number of samples taken in present study.
By the way, it shows the effect of this
metabolite in formation and differentiation
process of luteal cells. As well as, NEB yields
to decrease glucose and increase in BHBA
serum levels which are accompanied with our
research results and prove that when NEB
occurs, the formation of vacuolated CLs is
high but its effect on next fertility is still
unclear and needs more researches.
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