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Abstract

CrossMark

ETABOLOMICS is the study of metabolites, small molecule intermediates, and metabolites.
We report the metabolomics in the plasma of mice administered SNL PGF2a and PMSG
during synchronized and super ovulated protocols. Groups of 3 female Albino mice were

each treated first group PGF2a 14.7 ng\kg BW. and PMSG 8.3 [U\kg BW. while second group SNL
PGF2a 6.6 pg\kg BW. and PMSG 8.3 [U\kg BW. and, there group. The control group received no
treatment. Metabolites in plasma were extracted with methanol-chloroform-water and identified by
gas chromatography-mass spectrometry (GC Mass). The remarkable markers of candidates groups of
plasma provide 221 total number in conventional were 76, in control 75 metabolomics, while in SNL
72 metabolomics when comparing between the groups in the conventional group higher than other
groups.

Keywords: Metabolomics, Synchronization, Superovulation, SNL, GC Mass.

Introduction

Metabolomics It means the study of chemical
reaction that is related to the metabolites or it's
mean the systematic detection of the sole chemical
fingerprints of definite cellular activities, which
detect the molecules of metabolite profiles. The
metabolome represents the detection of all
metabolites in cell, tissue, organ, or organism,
which are the final or intermediate molecules of
cellular activities genotype and xenobiotics
(environmental factors, diet and drugs) control the
metabolism of the phenotype [1]. Metabolomics
profiling of follicular fluid from women who have
been successful or unsuccessful in infertility
treatment may give rise to biomarkers that indicated
the likelihood of success of the treatment [2, 3]. In
order to induce estrus or manipulate the estrus cycle
to put a significant portion of a group of females
into estrus at a specific moment, this is known as
synchronization of estrus. Synchronizing oestrus in
animals is an effective way to maximize the use of
time and labor required to detect standing estrus in

cattle and sheep [4, 5, 6]. Also, by using estrous
synchronization more females animals can
potentially conceive and become pregnant early in
the breeding season with no decrease the fertility
[7, 8]. While Superovulation allows producing a
greater number of oocytes and embryos than the
normal cycle in female animals Ten or more live
oocytes can be collected in each estrus from
superovulated cows and heifers [9]. Metabolomics
is a new strategy broadly used in the reproductive
turnovers for both basic physiology and clinical
manoeuvres [10, 11]. This can assess in the
discovery of potential biomarkers for the diagnosis
of PGF2a and PMSG hormones deleterious effect
on the ovarian function as compared to formulary
Nano Lipid PGF20 and PMSG  entrapment
protecting effect.

Material and Methods
Preparation of Nano lipid PGF2a
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Nanolipids were prepared using a solvent
diffusion method; the preparation consisted of the
following.

The lipid phase consists of two forms: 1. Lipid
form: The lipid state was formed by dissolving 100
mg stearic acid in 100 mg glyceryl monostearate
and dispersed with 2 ml castor oil at 800 rpm by
vortexing at 1500 rpm. Spin for 30 minutes to form
a lipid dispersion, 2. Dissolved form: The formed
lipid phase is dissolved in 100 mg of phosphoric
acid, the amount of hormone required to load and
disperse is 800 rpm for 30 minutes. The dissolved
form was then added to the lipid form and dispersed
at 800 rpm for 1 h and stored in a refrigerator at 8
°C overnight until use. Mix by stirring at 800 rpm
for 30 minutes before use [12]. The collection and
filtration of supernatant was through 0.2 pm filter
membranes The hormone was measured by UV-
Absorbance spectrophotometer of supernatants and
SNL.

Experimental design

Forty-five (45) mice are mentioned designed
form and group as followed:

1- Control :- group without treatment(15 mice )
2-Conventional PGF,a and PMSG (15 mice)
3- SNL PGF,a and PMSG (15 mice)

After inducing the protocol at 7 AM (Fig.1)
Treated by conventional PGF,a 14.7 pg\kg BW.
and PMSG 8.3 TU\kg BW. and SNL PGF,a 6.6
pg\kg BW. and PMSG 8.3 IU\kg BW. (According
to the effective dose, EDsp).

The day after complication of estrous cycle
synchronization and superovulation protocol isolate
the blood from the mice and examination the
plasma by  gas chromatography ~ mass
spectrophotometry GC-MS analysis

Sample preparation for gas chromatography mass

One ml of dry propolis extract was reaction with
(15 pl) pyridine and (one hundred pl) N-Methyl-N-
tri-methyl-silyl-trifluoroacetamide (MSTFA)
included in a closed glass tube for (30 min at 60°C)
to preparation samples for GC mass. Sample size of
(one pl) were injection and analysis by GC-M
spectrophotometry.

Gas chromatography- mass spectrometry analysis:

GC-MS analysis was verification by automated
pyrolysis GC-MS (py-GCMS) type Shimadzu
GCMS-QP 2010 combined with electron impact
ionization (70 eV) to identify the various
complexes appearing in it. Approximated (one pg)
of propolis extract prepared for GM was injection
by (ten pL) syringe into the quartz chamber of the
pyrolysis unit and then heated in an oxygen-free
environment at 400 °C. The temperature injector
was 280° C and the temperature of the interface
was 230 © C and the MS scan range was 35 to 450
atomic mass units (AMU) .
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The chromatographic column used for analysis
is an RTX-5MS capillary column with a length of
60 m, an inner diameter of 0.25 mm, and a
thickness of 0.25 um, containing 5% biphenyl and
95% methylpolysiloxane. The oven temperature
program was initially set to 50°C for the first 6
minutes and then increased to 280°C for 21
minutes. Helium was used as carrier gas with a flow
rate of 20 ml/min. Mass spectrometry was
performed with an ion source temperature of 200
°C, electron impact ionization of 70 eV, and a mass
range (BM) of 40 to 600 m/z.

Results and Discussion

Metabolomics profile

The Fig. (2) heat map showing the
metabolomics profile in female mice groups SNL
PGF2a-PMSG, Conventional PGF20-PMSG, and
control as a Synchronization percent value
superovulation technique.

The heat map exhibited several metabolome
integrations in Fig. (3) the number of
metabolomics detected from groups at different
time figures showed total number in conventional
was 76, in control 75 metabolomics, while in SNL
72 metabolomics. When comparing between
groups, The diagnostic markers of metabolomes are
concluded in the schematic diagram. The markers
are dosed while significantly appearing or
disappearing, and increasing or decreasing
metabolome  fractions that are statistically
significant (p<0.05) based on group marker
differentiation between treated groups: control,
conventional and SNL PGF20-PMSG of Palmitic
acid under estrous synchronization and
superovulation, SNL PGF2a-PMSG and
conventional cis-Vaccenic and SNL PgF2a —
PMSG protocolled mice oleic acid, Ecosanoid, and
decosanoid.

Detection of Metabolomics at different times: In
Fig. (4) showed metabolomics number essential and
inessential between groups at different times in
plasma mice it was a common largest number
between the control group and SNL group.

The metabolomics counts were counted in
relative levels to control areas of each metabolite to
compare the amount change in metabolite at
different times, there were a lot of numbers
common between the control group and
conventional, SNL. the ratio of the numbers
common in SNL group was low than control group

(Fig.5).

The metabolomics analysis can enhance better
identification of the real-time status of biological
systems during a physiological or illness process
and provide useful indicators of those processes as
what happens during reproduction. these
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metabolites, which were the end-products or
essential components of a metabolic pathway, can
potentiate the diagnosis of any abnormalities during
treatment. This systematic study has revealed data
and inconsistencies in the literature regarding
metabolomics studies in the field of the protocolled
synchronization superovulation that was
accommodated with the biological clock as
chronothesy [13].

The majority of the peaks of the chromatograms
were identified as an endogenous compounds by
GC-Mass such as amino acid, lipid, and, carboxylic
acids that are well known for their participation in
multiple biochemical processes, especially in
energy and lipid metabolism [14].

The current results showed variations in total
compounds. The total screen primary in terminated
metabolite involved in 221 plasma compounds,
conventional 76, control 75 metaboloms, and SNL
PGF20-PMSGin valued 72 metaboloms. The
metaboloms number comparing between groups
control and conventional at chronotherapy set times
the result of chrontheraputic at 19:00 was, showed
higher efficiency at all treated groups, and then
followed at 7:00 in the conventional and SNL
PGF20-PMSG, while a number of metaboloms at
13:00 is lower in all chronotheraputic groups.

The result synchronization-superovulation
group in conventional and SNL was the best
outcome resulting evaluated parameters at 19:00,
the ideal marker for identification compatible
function of synchronization-superovulation SNL
PGF2a-PMSG within protocol without generalized
of changes In the body as compared with control
for marker chose changes, hence the lower numbers
minimized that physiological interaction approved
with protocol of main the sequences reaction may
be due decreased the generalized stress reduced
feedback in physiological gain that may be
attributed to SNL may be target ether aimed organ
with less affinity to other generalized effect.

The metabolomics analysis of plasma after the
induction of estrus  synchronization and
superovulation by PGF2a-PMSG protocol of our
study revealed to several biomarker metabolites,
including  Palmatic acid in The three groups
control, conventional and SNL, while in
conventional group revealed Cis —vaccenic, As for
the SNL group, three types of metabolic results
were discovered Oleic acid, Palmitic acid,
Eicosanoids, and, Docosanoids.

The results of this study significantly indicated
the appearance of fatty acid in metabolic profiles
of synchronization and superovulation protocol in
female mice. Includes Oleic acid, Palmitic acid,
eicosanoids and, docosanoids generally Fatty acids
were known to be critically important in multiple
biological functions. Fatty acids of follicular fluid
metabolome, an important drive microenvironment
for the development of oocytes, these fatty acids
accumulate as lipid droplets during oocyte growth,
and fatty acid oxidation can generate a high number
of ATP molecules making these molecules good
candidates for energy provision during oocyte
maturation [15]. Fatty acid may be having good
indicative marker for superovulation and their
tonicity of fatty individual give marker of ovarian
follicle development. Perhaps fatty acids are the
metabolites produced by the production of steroid
hormones. The steroid hormones were intensity
during SNL PGF2a-PMSG protocol due to turnover
effect and targeted ovarian cycle.

The steroid estrogen synthesis metabolite fatty
acid affecting on cells membrane stability and
fluidity aromatase cytochrome P450- NADPH-
cytochrome P450 reductase system [16]. The
accumulation of these fatty acids as lipid droplets
during oocyte development makes these molecules
good candidates for providing energy during oocyte
maturation [17]. The fatty acids metabolite within
the oocytes increases dramatically during the
maturation of the oocyte complex [18].

The results showed that Palmitic acid was the
biomarker of the synchronization of superovulation
in all treated groups. Palmitic acid is generated via
fatty acid oxidation in mitochondria used to
generate ATP. An excessive amount of Palmitic
acid induces endoplasmic reticulum stress and
mitochondrial dysfunction causes lipid
accumulation in cell [13]. The Palmitic acid found
all chronotheraputic groups protected estrus
synchronization and superovulation. Palmitic acid
is one of the most common fatty acids in animal
and human follicular fluid and blood serum [1].

The ovarian dominant activity was displayed
increase Palmate acid may be due to improved
estrogenic metabolism as catabolism. Palmate acid
may be result from the metabolom activity of
follicles depending on the activity of estrogen in
granulosa cell proliferation. This fact was coincided
with result of granolas cell number in Figure 4.12.
Also, palmate acid may be due to referring
successful on oocyte quality, As well as the
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fertilization and development of the blastocyst that
increases the chance of palmate acid marker [19,
20]. While the results showed that cis-vaccenic acid
was the biomarker of the synchronization
superovulation for conventional group. cis-
vaccenic acid, is an omega-7 fatty acid, name is
(11E)-11-octadecenoic acid, vaccenic acid led to
exhibited in lowered total cholesterol, lowered LDL
holesterol and lower triglyceride levels [21]. Hence
activity of Cis-Vaccenic acid may be found during
cholesterol-steroid of metabolim. While the results
showed that eicosanoids and docosanoids was the
metabolomics compounds of the synchronization
superovulation  groups. Poly fatty acid as a
phospholipid drive from arachedonic acid mainly
found plasma membrane in corporation with other
fatty acid. The changes between C20-22 may be the
polyunsaturated fatty acid may be presumably
changes composition during metabolom turnover in
ovarian cellular ingredient give a chance of
promoting marker as follicular development [22].

Polyunsaturated fatty acid eicosapentaenoic,
docosahexaenoic acids poly unsaturated fatty acid
act as mediators in a series of processes in several
reproductive tissues, including the fluidity of cell
membrane [23]. The Polyunsaturated fatty acid
was represent eicosapentaenoic, docosahexaenoic
acids marker for SNL PGF20-PMSG protocol as
compound with conventional. Polyunsaturated
fatty acids, such as docosahexaenoic acid and
eicosapentaenoic acid can inhibit inflammation by
regulating the activity of inflammatory signaling
pathways and influencing the production of lipid
mediators [24]. One of the most important steps of
oocyte maturation is meiotic resumption, and both
granulosa/cumulus  cells together with poly
unsaturated fatty acid metabolite play a primary
role dominance effect [25]. Cellular Tran forming

of Oaevte  and emhruanic enrvival  hich

2 days 2 days 4 days

concentrations of eicosapentaenoic and
docosahexaenoic acids may reduce the synthesis of
PGF2a and delay regression of the corpus luteum,
improving Oocyte and embryo survival and herd
fertility [26]. As well as increasing implantation
and pregnancy rates. Oleic acid was chosen a
marker of SNL PGF2a-PMSG protocol. The Oleic
acid presumably increases lipid storage in lipid
droplets and improves the efficiency of Oocyte
development and related to the maturation of
Oocyte. The Oocytes were able to incorporate
Oleic acid into their own phospholipids; for their
metabolism or for in cellular membranes stability
utilities of Ova. The Oocyte released through the
follicular fluid directly affect the quality of the
oocyte and then embryo and thus the fertilization
rates these well owed in result pregnancy rate, and,
fetus number [27].

Conclusion

After conducting protocol Estrous cycle
synchronization and superovulation (SO) protocol
managed by PGF2a — PMSG hormone in mature
female mice, and examining the plasma with GC
Mass, The metabolome was shown to be helpful in
the current investigation in identifying a class of
biomarkers that correlate to the protocol for
superovulation  (SO) and  estrous  cycle
synchronization for each group.
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Fig.2. Heat map as graphical visualization of MetFlow and Metabo Analyst (5.0 version) showed different metabolome
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loaded metabolite values and lightness indicates the metabolites in uploaded data which denoted to the different
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Fig. 5. Schematic plan of metabolomics profiling map biomarkers in protocolled estrous synchronization and
superovulation in SNL and conventionally treated mice.
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