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Background: A deficiency of maternal thyroid hormones (THs) during pregnancy has severe impacts on fetal brain develop-
ment. Neural stem cells (NSCs) are major targets of THs and provided a powerful model to explore the under-
lying mechanism of THs during brain development. Although miRNA-125 might be associated with the NSCs
differentiation, the relationship between miR-125 and hypothyroidism (HypoT) development remains unclear.

Material/Methods: In our study, we screened a differentially expressed gene miR-125b-5p from brain between euthyroid (EuT)
and HypoT rats. In vitro, we employed anion exchange resin to remove THs to stimulate HypoT. QRT-PCR and
Western blot were used to examine the expression of signal transducer and activator of transcription 3 (Stat3).
The relationship between miR-125b-5p and Stat3 was detected via a dual-luciferase assay.

Results: QRT-PCR results showed that the level of miR-125b-5p in HypoT rat brains was significantly suppressed, sug-
gesting some relationship between miR-125b-5p and HypoT. In C17.2, miR-125b-5p promoted cell differentia-
tion into neurons by regulating the expression of tubulin beta chain 3 (TUBB3) and glial fibrillary acid protein
(GFAP). QRT-PCR and Western blot results revealed that miR-125b-5p mimic modulated the contents of total
Stat3 and p-Stat3. A dual-luciferase assay showed that miR-125b-5p negatively regulated the expression of
Stat3 by binding with the first site in 3’ UTR of Stat3.

Conclusions: These results revealed Stat3 is a new target of miR-125b-5p and revealed the mechanism of miR-125b-5p sup-
pressing HypoT development. These findings provide a new target for HypoT therapy.
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Background

Thyroid hormones (THs) are key regulators during brain devel-
opment [1]. Thyroid diseases have deleterious effects on lacta-
tion, growth and survival, leading to hypothyroidism (HypoT) [2].
Maternal HypoT during pregnancy impairs brain function in the
offspring of humans and other mammals [3]. Despite consid-
erable advances during recent decades in our understanding
of the cellular targets, genes, and processes involved in the
function of THs during brain development [4], little is known
about the cellular targets and the underlying mechanisms of
maternal HypoT. Neural stem cells (NSCs) have the ability to
self-renew and differentiate into different types of neural cells,
including neurons, astrocytes, and oligodendrocytes [5], which
are major targets by which THs influence early brain develop-
ment. In our study, we used C17.2, a multipotent neural pro-
genitor, or stem-like cells to explore the underlying mecha-
nism of THs during brain development.

MicroRNA (miRNA) is a small non-coding single-stranded RNA
consisting of 18-24 nucleotides [6]. They are involved in many
normal biological processes such as cell growth, differentiation,
and proliferation by negatively regulating genes expression at
the posttranscriptional level via either targeting mRNAs deg-
radation or translational repression [7]. Due to the features of
miRNAs, a single miRNA can target more than 1 mRNA mol-
ecule and single target mRNA can be recognized by multiple
miRNAs [8]. Thus, the interaction between miRNA and its tar-
gets creates a complex regulatory network [9]. Several miR-
NAs have been identified to participate in thyroid hypofunc-
tion, such as miR-124 [10] and miR-224 [11].

miRNA-125 (miR-125) is a highly conserved miRNA family iden-
tified in diverse species from nematodes to humans. miR-125
family members are downregulated in several diseases, such
as various cancers [12,13]. However, miR-125-5p is highly ex-
pressed in mature glial cells but is downregulated in retinal
neurons [14]. miR-125 promotes neural conversion by avoid-
ing the persistence of non-differentiated stem cells and re-
pressing alternative fate choices [15]. These data indicated
that miR-125 might be associated with NSCs differentiation.
However, there have been few reports on the role of miR-125
during the development of HypoT.

In our study, miR-125b-5p was screened out by the compari-
son between euthyroid (EuT) and HypoT rats. The relative ex-
pression of miR-125-5p in HypoT rats was significantly sup-
pressed compared to that in EuT rats. The anion exchange
resin was used to produce a rapid and complete decline of
THs in serum to stimulate HypoT. In vitro, miR-125b-5p mim-
ic promoted C17.2 neural stem-like cells differentiation into
neurons in the lack of THs. miR-125b-5p target gene predic-
tion by TargetScan software showed that signal transducer
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and activator of transcription 3 (Stat3) might be a miR-125b-
5p target gene. We used a dual-luciferase assay to reveal that
miR-125b-5p negatively regulates the expression of Stat3 by
the first binding site in 3’UTR of Stat3. In vivo, no significant
difference was observed in the mRNA levels of Stat3 between
EuT and HypoT rats, but the protein level of total Stat3 was in-
hibited in HypoT rats. In C17.2 cells, miR-125b-5p mimic sup-
pressed the level of phosphorylated-Stat3 in the lack of THs.
We concluded that Stat3 was a target of miR-125b-5p and miR-
125b-5p suppressed the occurrence of HypoT. These findings
reveal a new target gene of miR-125b-5p and provide a new
target for HypoT therapy.

Material and Methods

Animals and grouping

A total of 48 SPF-grade female Wistar rats weighing 200-220 g,
were purchased from Shanghai Silaike Laboratory Animal
Limited Liability Company (Shanghai, China). They were divid-
ed into 2 groups: EuT group (n=24) and HypoT group (n=24).
Rats were anesthetized with 10% chloral hydrate (3 mL/kg,
Sigma, St. Louis, MO) via peritoneal injection. Rats in the HypoT
group were subjected to thyroidectomy, and EuT rats under-
went sham operation. At 1 month after the operation, female
rats from the EuT or HypoT group were mated with normal
male rats overnight after the estrous cycle was monitored.
The female vaginal suppository was examined the next morn-
ing, and rats with pessary were recorded as pregnancy day 0
(E0). At E13 and E17, rats were anesthetized and the brain
tissues of fetal rat were collected for following experiments.
The postnatal first day was recorded as PO. At P7, the hippo-
campus and cortex from offspring brain tissues were separat-
ed for further study. All rats were kept in standard laboratory
conditions on arrival, with temperature 23+2°C. Standard ro-
dent feed and water were available ad libitum. All procedures
were performed in accordance with the Guide for the Humane
Use and Care of Laboratory Animals.

C17.2 neural stem-like cells identification

C17.2 is a multipotent neural progenitor or stem-like cell line
originally derived from the external germinal layer of neonatal
murine cerebellum and immortalized with c-myc. C17.2 cells
were seeded into 24-well plates containing polylysine-coated
glass in complete medium. After 24 h, cells were washed 3 times
with PBS, and then fixed with 4% fresh, cold paraformaldehyde
for 15 min. After being washed with PBS, cells were permea-
bilized with 0.2% Triton-X100 for 15 min, followed by block-
age with goat serum for 30 min. Then, cells were incubated
with anti-Nestin antibody (1: 100 dilution, Abcam, USA) at 4°C
overnight. The next morning, cells were washed 3 times and
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probed with FITC-labeled goat anti-mouse 1gG (Abcam, USA)
for 4 h at room temperature. Nuclei were stained with DAPI
(Sigma, USA) at room temperature for 10 min. After mounting,
the cells were visualized under a fluorescence inverted micro-
scope (40x, Carl Zeiss, LePecq, France).

Quantitative reverse transcription PCR (qRT-PCR)

Total RNA was extracted from brain tissues or C17.2 cells us-
ing Trizol reagent (Invitrogen, USA). The quality and quanti-
ty of RNA were determined by measuring the absorbance at
260 and 280 nm using a Nano Drop-2000 ultramicrospectro-
photometer (Thermo Fisher Scientific, Waltham, MA, USA).
One pg of RNA was reverse transcribed into cDNA using the
Step-One c¢DNA synthesis kit (Takara, Dalian, China) accord-
ing to the manufacturer’s protocol. Stat3 cDNA was amplified
using the SYBR Premix Ex Taq Kit (Takara, Dalian, China) with
the Real-Time PCR System (LightCycler 480 PCR system, USA).
PCR assay cycles were as follows: 95°C for 5 min, 50 cycles of
95°C for 10 s, 60°C for 20 s, and 72°C for 5 s. The mRNA lev-
el of Stat3 was normalized to B-actin using the 2247 meth-
od. miRNA was isolated from brain tissues or C17.2 using a
miRNA quick extraction kit (BioTeke, Beijing, China). The rel-
ative expression of miR-125b-5p was normalized to U6. The
primers used for gRT-PCR were as follows: TUBB3 forward
(5’-catccagagcaagaacagca-3’), reverse (5’-gcctggagetgeaata-
agac-3’); GFAP forward (5’-agatccacgaggaggaggtt-3’), reverse
(5’-cggegttccatttacaatct-3’); Stat3 forward (5’-agctgagegtgt-
gtgacagt-3’), reverse (5’-acccatgggattacacttgg-3’); B-actin for-
ward (5’-cctctatgccaacacagtge-3’), reverse (5’-gtactcctgcettget-
gatcc-3’); miR-125b-5p forward (5’-ggtccctgagaccctaact-3’),
reverse (5'-ctcaactggtgtcgtgga-3’); U6 forward (5'-ctcgcttcg-
gcagcaca-3’), reverse (5’-aacgcttcacgaatttgeg-3’).

A dual-luciferase assay in HEK293 cells

The wild-type or mutated 3’-UTR sequences of Stat3 were in-
serted into a dual-luciferase reporter vector pMIR-GLO. We con-
structed 3 recombinant vectors: pMIR-GLO-WT (the reporter
luciferase fused with the wild-type Stat3 3’ UTR), pMIR-GLO-
M1 (the reporter luciferase fused with the mutated Stat3 3’
UTR in the first binding site at position 998-1005), and pMIR-
GLO-M2 (the reporter luciferase fused with the mutated Stat3
3’ UTR in the second binding site at position 1606-1612). The
recombinant plasmids were verified by DNA sequencing, and
the target sequence (CTCAGGG) was successfully mutated to
GTGACGC in mutations. HEK293 cells were seeded into 6-well
plates for 48 h. When the density reached 80%, cells were co-
transfected with pMIR-GLO-WT+miR-125b-5p mimic, pMIR-
GLO-M1+miR-125b-5p mimic, pMIR-GLO-M2+miR-125b-5p
mimic, pMIR-GLO-WT+miRNA NC, pMIR-GLO-M1+miRNA NC,
and pMIR-GLO-M2+ miRNA NC. After 48 h of transfection, cells
were harvested and the dual-luciferase reporter assay system
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(Promega, USA) was used to measure luminous intensity. All
experiments were independently performed 3 times.

Western blot analysis

Proteins were extracted from brain tissues or C17.2 cells
using RIPA buffer (Sigma, USA). The concentration of pro-
tein was detected by use of a bicinchoninic acid kit (Pierce,
Rockford, IL). About 50 ug of protein was subjected to 10%
SDS-polyacrylamide gel and then transferred onto a PVDF mem-
brane (Millipore, Bedford, MA, USA). Subsequently, the mem-
brane was blocked with 5% BSA (Sigma, USA) in Tris-buffered
saline with 0.05% Tween-20 (TBST) for 1 h at room tempera-
ture and then incubated overnight at 4°C with the primary an-
ti-B-actin antibody (Cell Signaling, USA), rabbit anti-Stat3 poly-
clonal antibody, or anti-p-Stat3 antibody (Abcam, USA). After
being washed with TBST 3 times, the membranes were probed
with horseradish peroxidase-conjugated secondary antibodies
(Zhongshan Biotechnology Co., Ltd., Beijing, China). The lev-
el of B-actin was used as an internal control. The membranes
were developed with an enhanced chemiluminescence system
(Thermo, USA), and the bands were quantitatively analyzed by
use of FlourChem V2.0 (Alpha Innotech Corp., San Leandro, CA).

Statistical analysis

All experiments were performed at least 3 times using inde-
pendent samples. All data are expressed in means + standard
deviation. Statistical analysis was conducted using SPSS 12.0
software (SPSS, Chicago, IL, USA). Data were analyzed by use
of the double-sided t test. Results were considered statistical-
ly significant at ** P<0.01.

Results

miR-125b-5p was expressed at low levels in HypoT rats

We isolated the brain tissues from EuT or HypoT female rats
on embryonic day 13 (E13) to screen the differentially ex-
pressed genes. From the microarray results in Figure 1A, we
found that a total of 21 miRNAs were differentially expressed
between EuT and HypoT groups. Importantly, the level of miR-
125b-5p in the EuT group was about 6.25-fold higher than in
the HypoT group. To further confirm the expression of miR-
125b-5p, we detected the level of miR-125b-5p from E13 to
P7H of EuT and HypoT rats. Figure 1B shows that the expres-
sion of miR-125b-5p on E13, PO, and P7C of the HypoT group
was significantly lower than that of the EuT group (P<0.01).
These results show that the expression of miR-125b-5p was
suppressed in HypoT rats.
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Figure 1. miR-125b-5p was underexpressed in HypoT rats. (A) Microarray results showed total of 21 miRNAs were differentially
expressed between EuT and HypoT rats. The brain tissues of EuT and HypoT groups were isolated for microarray assay. miR-
125b-5p is marked with a black arrow. (B) miR-125b-5p was inhibited in brain tissues in HypoT rats. Total RNA of EuT and
HypoT groups was extracted for QRT-PCR. U6 was used as the internal control. EuT — euthyroid; HypoT — hypothyroidism;
E13 - embryonic day 13; E17 — embryonic day 17; PO — postnatal first day; P7C — cortex of postnatal seventh day;

P7H — hippocampus of postnatal seventh day; ** P<0.01.

miR-125b-5p mimic promoted C17.2 differentiate into
neurons in the lack of THs

In our study, C17.2 neural stem-like cells were used for THs
study during brain development. In Figure 2A and 2B, C17.2
cells were marked with Nestin neuroectodermal stem cell
marker in red (>95%) and DAPI in blue for NSCs identification.

Some reports showed that anion exchange resin could re-
move THs of calf serum to simulate HypoT [16]. In our study,
we used anion exchange resin to treat calf serum and detect-
ed the amount of TT3, TT4, and TSH in calf serum (Table 1).
Little TSH was detected in untreated serum and resin-treat-
ed serum (P>0.05). However, in resin-incubated serum, the
amount of TT3 (50.4+8.9 ng/dL) was significantly lower than
that in untreated serum (162.4+10.3 ng/dL, P<0.01). Similarly,
the content of TT4 in resin-treated serum (<1 ug/dL) was ob-
viously lower than that in untreated serum (14.9+2.2 pg/dL,
P<0.01). These data show that anion exchange resin effective-
ly absorbed TT3 and TT4 of serum.

To explore the effect of miR-125b-5p on C17.2 cells, we incu-
bated C17.2 cells with miR-125b-5p mimic and detected the
mRNA levels of mature neurons marker tubulin beta chain
3 (TUBB3) and astrocytes marker glial fibrillary acid protein
(GFAP). Compared with untreated serum (Normal group), the

expression of TUBB3 in resin-incubated serum (Resin group)
at 24, 36, 48, and 72 h was inhibited (P<0.01, Figure 2C), and
the levels of GFAP in resin-incubated serum (Resin group) at
48 and 72 h were also suppressed (P<0.01, Figure 2D). These
data show that THs were essential for C17.2 differentiation.
When C17.2 cells were cultured with miR-125b-5p mimic un-
der resin-incubated serum, the level of TUBB3 was promoted,
but the mRNA of GFAP was decreased (P<0.01, Figure 2E, 2F).
These data reveal that miR-125b-5p promoted C17.2 differen-
tiation into neurons in the simulated HypoT condition.

STAT3 is a target of miR-125b-5p in HEK293 cells.

To further investigate the role of miR-125b-5p, we performed
miR-125b-5p target gene prediction by use of TargetScan soft-
ware and found that Stat3 might be a miR-125b-5p target
gene. Then, a dual-luciferase reporter assay was constructed
in HEK293 cells to examine the interaction between miR-125b-
5p and Stat3. miR-125b-5p target gene prediction showed that
there might be 2 predicted binding sites in 3’ UTR of Stat3
(Figure 3A). We constructed 3 recombinant plasmids: pMIR-
GLO-WT (the wild-type Stat3 3’ UTR), pMIR-GLO-M1 (the mu-
tated Stat3 3’ UTR in M1), and pMIR-GLO-M2 (the mutated
Stat3 3’ UTR in M2). Compared with miRNA NC, miR-125b-5p
mimic significantly suppressed the activity of the reporter lu-
ciferase after pMIR-GLO-WT transfection (Figure 3B). A similar
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Figure 2. miR-125b-5p promoted C17.2 differentiation into neurons in the lack of THs. (A, B) C17.2 is marked with Nestin stem cell
marker in red and nuclei are stained with DAPI in blue. Cells were visualized under a fluorescence inverted microscope
(40x). (C, D) THs removal suppressed the mRNA levels of TUBB3 and GFAP detected by qRT-PCR. Cells were incubated with
untreated serum (Nor) or anion exchange resin-incubated serum (Resin) for 24, 36, 48 and 72 h, respectively. RNA was
isolated for qRT-PCR. (E, F) The application of miR-125b-5p mimic affected the mRNA levels of TUBB3 and GFAP. C17.2 cells
were divided into 4 groups: Nor, Resin, Resin+NC, and Resin+mimic. Nor, cells were cultured with untreated serum; Resin,
cells were incubated with resin-treated serum; Resin+NGC, cells were transfected with miRNA NC for 48 h, and then incubated
with resin-treated serum; Resin+mimic, cells were transfected with miR-125b-5p mimic for 48 h, and then incubated with
resin-treated serum. Total RNA was extracted for gRT-PCR. The relative expression of TUBB3 and GFAP was normalized to
B-actin. ** P<0.01.
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Table 1. The amount of TT3, TT4 and TSH.
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1T, (ng/d\) TT, (ng/dL) TSH ()
Untreated serum 162.4+10.3 14.9+2.2 -
Resin-treated serum 50.4+8.9** <1* =
Compared with untreated serum, ** P<0.01.
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Figure 3. Stat3 is a new target of miR-125b-5p. (A) Showed the 2 predication binding sites between miR-125b-5p and 3’ UTR of Stat3.
(B) miR-125b-5p regulated the expression of Stat3 by binding to the first binding site in 3’ UTR of Stat3. HEK293 cells were
pretreated with miR-125b-5p mimic or miRNA NG, and then transfected with pMIR-GLO-WT, pMIR-GLO-M1, or pMIR-GLO-M2,
respectively. Cells were harvested after 48 h and the dual-luciferase reporter assay system was used to measure luminous

intensity. ** P<0.01.

trend was observed after pMIR-GLO-M2 transfection. However,
no significant difference was found between the cotransfec-
tion of NC + pMIR-GLO-M1 and miR-125b-5p mimic + pMIR-
GLO-M1 (P>0.05). These data show that miR-125b-5p regulat-
ed Stat3 via the first predicted binding site.

miR-125b-5p modulated the protein level of Stat3 in
HypoT rats and C17.2

In vivo, we examined the expression of Stat3 to analyze the
function of Stat3 in HypoT rats. No significant difference in
mRNA levels of Stat3 was found from E13 to P7H between
EuT and HypoT rats (P>0.05, Figure 4A). The contents of to-
tal Stat3 in the HypoT group on E13, E17, and P7C were sig-
nificantly higher than those in EuT rats (P<0.01) and no obvi-
ous difference on total Stat3 protein was observed on PO and
P7H (P>0.05) (Figure 4B).

In vitro, we incubated C17.2 cells with resin-treated serum to
simulate HypoT. Compared with untreated serum and resin-
treated serum, there was no significant effect on the mRNA
levels of Stat3 (P>0.05) and the application of miR-125b-5p did
not influence the expression of Stat3 (Figure 4C). The protein
levels of total Stat3 and p-Stat3 in resin-treated serum were
obviously enhanced compared to those in untreated serum

(Figure 4D). The supplementation of miR-125b-5p had no ef-
fect on the amount of total Stat3 but inhibited the level of p-
Stat3 (Figure 4E, 4F). These data reveal miR-125b-5p regulat-
ed the protein level of Stat3 in vitro and in vivo.

Discussion

A deficiency of maternal THs during pregnancy has severe im-
pacts on fetal brain development [17]. In our study, we found
that the level of miR-125b-5p on E13 of HypoT rats was signif-
icantly suppressed, suggesting that miR-125b-5p plays a role
during brain development in early pregnancy. A dual-lucifer-
ase assay showed that Stat3 is a target gene of miR-125b-5p
by binding with the first site in 3’ UTR of Stat3. gRT-PCR and
Western blot results revealed that miR-125b-5p mimic mod-
ulated the contents of total Stat3 and p-Stat3 and regulated
the neuronal differentiation of C17.2 cells. These results indi-
cate that Stat3 is a newly discovered target of miR-125b-5p
and reveals the mechanism by which miR-125b-5p represses
HypoT development.

It is well established that the mammalian brain is a direct target
organ of TH. A transient and moderate decrease or increase of
maternal THs during pregnancy has deleterious consequences
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Figure 4. miR-125b-5p affected the amount of total Stat3 and p-Stat3 in vitro and in vivo. (A) There was no significant difference in the
mRNA level of Stat3 between EuT and HypoT rats. Total RNA was extracted on E13, E17, PO, P7C, and P7H for gRT-PCR. The
relative Stat3 expression was normalized to B-actin. (B) The contents of total Stat3 on E13, E17, and P7C in HypoT rats were
higher than those in EuT rats. E13, embryonic day 13; E17, embryonic day 17; PO, postnatal first day; P7C, cortex of P7; P7H,
hippocampus of P7. (C) The decrease of THs had no effect on the mRNA level of Stat3 in C17.2. C17.2 cells were incubated
with untreated serum or anion exchange resin-treated serum for 48 h. RNA was extracted for qRT-PCR. (D) The application of
miR-125b-5p mimic suppressed the level of p-Stat3 in the absence of THs. C17.2 cells were divided into 4 groups: Nor, Resin,
Resin+NC, and Resin+mimic. Nor, cells were cultured with untreated serum; Resin, cells were incubated with resin-treated
serum; Resin+NC, cells were transfected with miRNA NC for 48 h, and then incubated with resin-treated serum; Resin+mimic,
cells were transfected with miR-125b-5p mimic for 48 h, and then incubated with resin-treated serum. Proteins were
extracted for Western blot analysis. B-actin was used as the internal control. ** P<0.01.
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ANIMAL STUDY

on brain morphology in the offspring [18]. NSCs are one of the
major cellular targets by which THs influence early brain de-
velopment. Recent studies on NSCs have aided in the estab-
lishment of good models of brain development [19]. THs influ-
ence the balance among the proliferation, maintenance, and
differentiation of NSCs during embryogenesis via various fac-
tors or signaling pathways [18]. In our study, when C17.2 cells
were incubated under the THs removal serum, the differen-
tiation of C17.2 was affected, which provides new evidence
about the function of THs on NSCs fate.

miRNAs are key regulators on THs homeostasis [20]. In our
study, we screened out a total of 21 miRNAs that were differ-
entially expressed between EuT and HypoT rats, revealing the
consequences of reduced maternal thyroid level on fetal brain
miRNA abundance. The miR-125 family is composed of 3 homo-
logs: has-miR-125a, has-miR-125b-1, and has-miR-125-2 [21]
It has been reported to be implicated in a variety of diseas-
es [22]. miR-125a and miR-125b are downregulated in various
tumors as tumor suppressors [23]. miR-125a is suppressed in
systemic lupus erythematosus [24], and miR-125b has a pro-
inflammation role and can be mediated by metal sulfates to
affect the outcome of ischemic stroke [25]. A recent report
showed that the miR-125 family acts as an import regulator
of the expression and maintenance of maternal effect genes
during preimplantational embryo development [26]. However,
less is known about the role of miR-125 on the development
of HypoT. In our microarray results, we found that miR-125b-
5p was significantly suppressed in HypoT rats, suggesting that
miR-125b-5p contributes to the development of HypoT. Some
evidence revealed that miR-125b-5p plays an important role
in the repression of brite adipocyte function by modulating
oxygen consumption and mitochondrial gene expression [27],
and suppresses Brucella abortus intracellular survival via con-
trol of A20 expression [28]. In our study, a dual-luciferase re-
porter assay showed that miR-125b-5p monitored the expres-
sion of Stat3 by binding to the first predicted site on 3’ UTR of
Stat3. This result revealed a newly discovered target of miR-
125b-5p. Stat3 plays crucial roles in various intracellular sig-
naling cascades involved in determining NSCs fate. Previous
studies showed that Stat3 is responsible for the proliferation
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and maintenance of NSCs [29]. The inhibition of STAT3 activi-
ty promotes the neuronal differentiation of NSCs [30]. THs de-
creased Stat3 phosphorylation and Stat3-DNA binding activity.
The overexpression of Stat3 attenuates the promotive effects
of THs on neuronal differentiation of NSCs [19]. Thus, Stat3
has a role in determining THs-induced NSC fates.

In our study, no significant difference in the mRNA level of
Stat3 between EuT and HypoT rats was observed. However,
the protein level of tStat3 in HypoT rats was higher than that
in EuT rats. These data reveal that miR-125b-5p negatively
modulated the expression of Stat3 at the translational lev-
el in vivo. However, miR-125b-5p mimic modulated the con-
tent of p-Stat3 but did not affect the amount of tStat3 protein
in C17.2 cell in the lack of THs. In vivo, the process by which
miR-125b-5p regulates the protein level of Stat3 does not act
alone and might be affected by cellular context or other pro-
teins. However, in vitro, C17.2 cells provided a single context
for miR-125b-5p and Stat3. Thus, the differences between in
vivo and in vitro results might be attributed to the complex
organism. However, the further mechanism needs intensive
study. In our study, we found that miR-125b-5p suppressed
HypoT development and negatively regulated the expression
of Stat3. Combined with the results of previous studies, we
conclude that miR-125b-5p targets the expression of Stat3 to
repress HypoT development.

Conclusions

miR-125b-5p was suppressed in the brain tissues of HypoT
rats, suggesting that miR-125b-5p is related to the occurrence
of HypoT. Stat3 is a newly discovered target of miR-125b-5p.
These findings revealed a new target of miR-125b-5p and the
function of miR-125b-5p in HypoT development, which pro-
vides a new target for HypoT therapy.
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