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The objective of this study is to examine the impact of microRNA-320 on the phosphoinositide 3-kinase/
protein kinase B signaling pathway in ovarian tissue and serum fasting serum insulin levels and homeostasis
model assessment of insulin in rats with polycystic ovary syndrome. A total of forty-eight female Westar
rats, characterized by their clean-grade health status, were allocated into three groups; Control, model, and
microRNA-320 overexpression. Each group consisted of sixteen rats. In comparison to the control group, the
model group exhibited elevated levels of fasting serum insulin levels, fasting blood glucose, homeostasis model
assessment of insulin, testosterone, estradiol, and luteinizing hormone, while the level of follicle-stimulating
hormone was reduced. Conversely, when compared to the model group, the microRNA-320 overexpression
group demonstrated increased serum levels of testosterone, estradiol, and luteinizing hormone, accompanied
by a decrease in follicle-stimulating hormone level. The microRNA-320 overexpression group exhibited a
significantly greater quantity of small follicles and atresia follicles compared to the model group, while the
presence of granular cell layer and corpus luteum was not observed. In comparison to the control group,
the expression levels of phosphoinositide 3-kinase, protein kinase B, glucose transporter 4, forkhead
box O3, and p27 in the ovarian tissue of the model group exhibited a significant decrease. Furthermore,
when compared to the model group, the expression levels of phosphoinositide 3-kinase, protein kinase B,
glucose transporter 4, forkhead box O3, and p27 in the ovarian tissue of the microRNA-320 overexpression
group also demonstrated a significant decrease. Overexpression of microRNA-320 can significantly inhibit
the expression of phosphoinositide 3-kinase/protein kinase B signaling pathway protein in ovarian tissue
of polycystic ovary syndrome rats, and up-regulate the serum levels of fasting serum insulin levels and
homeostasis model assessment of insulin.
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Polycystic Ovary Syndrome (PCOS) is a prevalent
endocrine  disorder syndrome characterized
by the simultaneous presence of reproductive
dysfunction and abnormal glucose metabolism.
It represents the most frequently encountered
endocrine and metabolic disorder among women
in their childbearing years, and it also stands as
a significant contributor to female infertility. The
main manifestations are persistent anovulation,
androgen excess and Insulin Resistance (IR)
1. According to statistics, among women of
childbearing age worldwide, the incidence rate
is about 5 % to 10 %. The pathogenesis of PCOS
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is complex and unclear, which may be caused by
the interaction between genetic and environmental
factors??). microRNAs (miRNAs) can bind to
the non-coding region of the target messenger
Ribonucleic Acid (mRNA) 3 and further mediate
the degradation, translation inhibition and
deacetylation of the target mRNA. Some studies
have found that miRNAs are abundantly expressed
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in the ovary, uterus, fallopian tube and other
organs. miR-320, a member of the miRNAs family,
participates in the regulation of insulin sensitivity
in adipose tissue and is closely related to the
occurrence and development of IR in patients
with PCOS™. Furthermore, the Phosphoinositide
3-Kinase/Protein Kinase B (PI3K/Akt) signaling
pathway assumes a significant role in the IR
associated with PCOSPl. However, the relationship
between miR-320 to PI3K/Akt signal pathway
and IR is not clear. The primary objective of this
study was to examine the impact of miR-320 on
the expression of PI3K/Akt signal pathway protein
in ovarian tissue, as well as the levels of Fasting
Insulin (FINS) and Homeostasis Model Assessment
of IR (HOMA-IR) in the serum of rats with PCOS.
Forty-eight clean-grade healthy female Wistar rats
were randomly selected [Beijing Weitong Lihua,
production license SCXK (Beijing) 2019-0009,
use license (Beijing) 2017-0022]. They were 2 mo
old and weighed (225.86+21.63) g. All rats were
fed adaptively for 1 w at a laboratory temperature
of 21°£2°, and humidity of 52 %=8 %, day and
night for 12 h. Biological microscope (Shanghai
Yuguang Instrument Factory, model: WMS-1030);
tissue embedding machine (Shanghai Kehuai
Instrument Co., Ltd., model: BMJ-1B); paraffin
slicer (Jinhua Huiyou Instrument and equipment
Co., Ltd., model: HY-1508). -80° cryogenic
refrigerator (Nanjing Beidan Medical Co., Ltd.,
model: MDF-C8V); phosphate buffer (Jiangsu
Enmoasai Biotechnology Co., Ltd.); Hematoxylin
and Eosin (H&E) staining kit (Solebo Technology
Co., Ltd.); PI3K antibody (Wuhan Boot
Biotechnology Co., Ltd.); Akt antibody (Biyuntian
Biotechnology Research Institute). Letrozole
(Jiangsu Hengrui Pharmaceutical Co., Ltd., batch
number: 20181001, specification: 2.5 mgx10 s).
Rats were randomly divided into the control group,
the model group and miR-320 overexpression
group (n=16). Among them, the model group
and miR-320 overexpression group; futurozole
was dissolved into 1 % carboxymethyl cellulose
according to 1 mg/kg/d and continuously fed for 30
d, while the control group of rats received solely a
uniform dosage of 1 % carboxymethyl cellulose.,
and rats in the over-expression group were given
2 mg/kg miR-320 analogues through tail vein for
30 d. In the process of intragastric administration,
the head and body of rats are at the same level.
The rats were anesthetized on the experimental
table. After successful anesthesia, the blood 5 ml
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of the abdominal aorta was taken and centrifuged
at the speed of 3000 r/min. The concentrations of
serum FINS and Fasting Blood Glucose (FBG)
were measured using radioimmunoassay, and the
HOMA-IR index was compute.

HOMA-IR=FBG (mmol/l)xFINS (mIU/1)/22.5

The levels of serum Testosterone (T), Estradiol
(E2), Follicle-Stimulating Hormone (FSH) and
Luteinizing Hormone (LH) were determined by
Enzyme-Linked Immunoassay (ELISA). After
blood collection, the rats were killed, exposed and
bilateral ovaries were completely removed, and the
surrounding adipose tissue was cut. The ovarian
tissue was fixed with a 4 % formaldehyde solution,
paraffin sections were routinely made and stained
with H&E staining, and the histopathological
changes of the ovary were observed under a
microscope. The Western blotting technique was
employed to ascertain the presence of miR-320
signal pathway protein expression in the ovarian
tissues of rats belonging to the control group,
model group and PI3K/Akt overexpression group.
In this study, the counting data were compared
by Chi-square (¥?) comparison, expressed by n
(%). The independent sample t-test was employed
to compare the measurement data between the
groups, which was expressed as (X+s). In this study,
Statistical Package for the Social Sciences (SPSS)
21.0 software was used to analyze the statistical
data, the observed discrepancy was deemed to
have statistical significance. In comparison to the
control group, the model group exhibited elevated
levels of FINS, FBG, and HOMA-IR. Furthermore,
the miR-320 overexpression group demonstrated
even higher levels of these variables compared
to the model group. However, no significant
disparity was observed in the FBG level between
the two groups as shown in Table 1. In comparison
to the control group, the model group exhibited
elevated levels of serum T, E2 and LH, while the
level of FSH was reduced. Conversely, the miR-
320 overexpression group demonstrated increased
levels of serum T, E2, LH and FSH in relation
to the model group, albeit still lower than those
observed in the model group as shown in Table
2. There are many layers of granulosa cells in
the follicles of rats in the control group, and the
presence of the corpus luteum is clearly evident,
whereas in the model group, there is a scarcity of
corpus luteum and follicles across all stages of
development, the layers of granulosa cells in the
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follicles decrease or even disappear, and typical
polycystic changes can be seen in the ovary; the
small follicles and atretic follicles in the miR-
320 overexpression group is more than that in the
model group, and no obvious granulosa cell layer
and corpus luteum were found as shown in fig.
1. In comparison to the control group, the model
group exhibited decreased expression levels of
PI3K, Akt, Glucose Transporter Type 4 (GLUT4),
Forkhead box O3 (FOXO3), and P27 in the
ovarian tissue. Furthermore, the ovarian tissue of
the miR-320 overexpression group demonstrated
even lower expression levels of these proteins in
comparison to the model group as shown in fig.
2. PCOS is a prevalent and multifaceted condition
observed among women within the reproductive
age group, which is characterized by obesity,
hyperandrogenemia, IR, chronic anovulation,
hirsutism and acne. Studies have found that most
patients with PCOS have a certain degree of
abdominal obesity, which is closely related to the
pathological characteristics of androgen excess,
IR and inflammation!®. As a result, the risk of
patients with Type 2 Diabetes Mellitus (T2DM)
and cardiovascular disease is significantly
increased. With the development of medical
science and technology, there are many ways to
treat and improve the disease in clinics. Lifestyle
changes and the application of insulin-sensitizing
drugs are the most effective methods, but the
specific mechanism is still unclear!”). Therefore,
the study on the pathology and drug intervention

mechanism of PCOS has aroused the interest of
scholars at home and abroad. miRNAs are a class
of endogenous non-coding single-stranded RNA
molecules that exert regulatory control over gene
expression subsequent to transcription, thereby
assuming a significant role in cellular processes
such as growth and apoptosis. In recent years,
some studies have found that miRNAs can
regulate gene expression through targeting, thus
participating in the occurrence and development
of diseases!®. Xiong et al.”! confirmed that there
are abnormal expressions of many types of miRNA
in human ovaries, such as miR-143-3p, miR-29a,
miR-26a, let-7 and so on, which have extensive
effects on the regulation of ovarian function in
many aspects. Studies have shown that miRNA
may participate in the regulation and play a
significant role in the progression of PCOS!Y. IR
is characterized by a cascade of physiological and
pathological alterations, wherein the metabolism
and transportation of glucose in the human body
are diminished below the standard physiological
threshold due to the regulatory influence of
insulin, that is, human target organs, tissues and
cells are destroyed, weakened or lost by insulin,
resulting in a significant decrease in absorption
and glucose utilization efficiency!'!!. To maintain
a relatively normal level of blood glucose, insulin
increases compensatively in the body, resulting
in hyperinsulinemia. Its occurrence mechanism
is more complex. The insulin signal transduction
pathway includes the PI3K/Akt signal pathway
and MAPK signal pathway.

TABLE 1: SERUM FINS, HOMA-IR AND FBG LEVELS IN RATS (xts, n=16)

Group FINS (mU/l) FBG (mmol/l) HOMA-IR
Control 18.59+2.20 4.68:0.37 3.87+0.49
Model 30.94+4.07 5.88+0.84 8.96+1.09
miR-320 overexpression 38.94+4.08 5.98:0.92 10.35+1.13
F 132.59 14.87 206.52
p <0.001 <0.001 <0.001

TABLE 2: COMPARISON OF SERUM T, E2, FSH AND LH LEVELS IN RATS OF EACH GROUP (xts, n=16)

Group T (ng/ml) E2 (pg/ml) FSH (mIU/ml) LH (mlU/ml)
Control 0.66+0.15 103.74+29.36 5.47+1.66 0.89+0.36

Model 1.89x1.42 126.78+20.19 3.56+1.10 6.48+1.46

miR-320 overexpression 4.09+2.42 145.06+22.92 2.52+1.26 12.89+6.15
F 18.36 11.46 19.35 43.18

P <0.001 <0.001 <0.001 <0.001
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Fig. 2: Expression level of PI3K/Akt signal pathway protein in ovarian tissue of rats in each group

Among them, the PI3K/Akt signal pathway is
mainly involved in the regulation of glucose
metabolism in glucose-insulin post-receptor signal
transduction, while the MAPK signaling pathway
primarily participates in the modulation of cellular
growth and differentiation!'?l. It has been found
that the PI3K/Akt signal pathway is the key to
insulin post-receptor signal transduction!3!, IR
caused by PCOS has an important relationship
with the decrease of insulin post-receptor signal
transduction capacity of the PI3K/Akt signal
pathway. Activated PI3K can increase GLUT4,
glucose utilization and glycogen synthesis,
and the activation of PI3K has the potential
to both activate and inhibit downstream target
proteins, thereby exerting regulatory control
over metabolism!'l, FOXO3a, a forkhead frame
protein family member, is a key signal molecule
in oocytes. Some studies have found that PI3K/
Akt signal pathway can regulate cell cycle and
apoptosis by affecting the activity of the FOXO3a
protein!’®!. P27 is a tumor suppressor gene, which
can regulate the proliferation and differentiation
of many kinds of malignant tumor cells. Here, the
rat model of PCOS was induced by letrozol. The
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study revealed a significant increase in the levels
of serum FINS, HOMA-IR, T, E2 and LH, while
the expression levels of FSH and PI3K/Akt signal
pathway proteins were significantly decreased,
while after overexpression of miR-320, the levels
of serum FINS, HOMA-IR and T, E2, LH were
increased, while the FSH and PI3K/Akt signal
pathway proteins were significantly decreased.
The results showed that the overexpression of
miR-320 could significantly inhibit the expression
of PI3K/Akt signal pathway protein, up-regulate
serum FINS and HOMA-IR levels, and aggravate
the pathological changes of ovarian tissue in
rats. To sum up, overexpression of miR-320 can
significantly inhibit PI3K/Akt signal pathway
protein in ovarian tissue of rats with PCOS, and
up-regulate serum FINS and HOMA-IR levels.
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