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Abstract: Objective: To investigate the effect of IL-6 on the proliferation of thyroid cancer stem cells. Methods: HTh74 
and HTh74R thyroid cancer stem cells were cultured. The proliferation of thyroid cancer stem cells after IL-6 treat-
ment was assessed by the MTT method. The effect of IL-6 on colony formation was observed by colony formation 
experiments. The expression of OCT4, ABCG2, CD133, and EMT markers was detected by real-time quantitative 
PCR. Results: IL-6 promoted the proliferation of HTh74 and HTh74R thyroid cancer stem cells and enhanced sphere 
formation. However, anti-IL-6 inhibited the proliferation of cancer stem cells. IL-6 promoted colony formation by 
HTh74 and HTh74R cells and enhanced the expression of stem cell genes OCT4 and ABCG2. The expression of 
EMT markers E-cadherin was significantly decreased but the expression of vimentin and Snail was increased by 
IL-6 treatment. Conclusions: IL-6 promoted proliferation of thyroid cancer stem cells and colony formation, and 
increased characteristics of thyroid cancer stem cells and EMT. The proliferative effect of thyroid cancer stem cells 
depends on activation of the IL6/JAK1/STAT3 pathway. These effects may contribute to the development and me-
tastasis of thyroid cancer.
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Introduction

There is a close link between inflammation and 
tumors. The inflammatory tumor microenviron-
ment has many roles in tumor progression and 
metastasis. In the inflammatory state, continu-
ous stimulation by inflammation can induce cell 
proliferation, increase reactive oxygen species 
production, cause oxidative DNA damage, in- 
duce gene mutation, and lead to carcinogene-
sis [1-3]. However, studies have demonstrated 
that the inflammatory tumor microenvironment 
plays an important role in the pathogenesis of 
tumors; the effect of inflammatory cytokines on 
cancer stem cells during tumor development 
has attracted increasing research attention 
[4-7].

The inflammatory factor interleukin (IL)-6 not 
only plays an important role in the immune 
response and inflammatory reactions but also 
participates in the development of tumors. A 

study found that IL-6 is closely related to thyroid 
disease, but the mechanism of IL-6 in thyroid 
cancer is still unclear [8, 9]. Anaplastic thyroid 
cancer (ATC) is a highly aggressive neoplasm 
resistant to radiation and chemotherapy. In this 
study, we show the effect of IL-6 on the sphere 
and colony formation ability of human thyroid 
anaplastic cancer cells to investigate whether 
IL-6 induces the proliferation and stem cell 
characteristics of thyroid cancer stem cells. By 
exploring the role of inflammation in the patho-
genesis of thyroid cancer we can understand 
its development and proliferation and gain 
insight into prevention and treatment.

Materials and methods

Cell lines and cell culture

The human ATC cell lines HTh74 and HTh74R 
were used in the experiments. HTh74R was 
developed by the continuous exposure of the 
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HTh74 cell line to doxorubicin at concentrations 
starting at 10 ng/ml and increasing incremen-
tally to 500 ng/ml. The resistant cell line was 
maintained in medium containing doxorubicin 
for more than 6 months. HTh74 and HTh74Rdox 
cells were cultured in Ham’s F-12 medium with 
L-glutamine, supplemented with 10% fetal calf 
serum (FCS, v/v), 1% nonessential amino acids 
(MEM, v/v), 100 U/ml penicillin, 100 μg/ml 
streptomycin, and 2.5 μg/ml amphotericin B. 
HTh74Rdox cells were grown in the same medi-
um with the addition of 0.5 μg/ml doxorubicin. 
Thyroid cancer stem cells were cultured as 
described previously [10]. HTh74 and HTh74R 
cells were placed in DMEM/F12 medium and 
cultured in suspension at a density of 1×105 
cells/ml. Cells were treated with different con-
centrations of IL-6 (0, 1, 5, and 10 ng/ml), and 
epidermal growth factor (EGF) (20 ng/ml). Basic 
fibroblast growth factor (bFGF) (20 ng/ml) and 
B27 (1:50) were added every 2-3 d. The growth 
of cell spheres was observed after 7 d.

Cell viability assay

Cell viability was analyzed using the MTT meth-
od (Sigma, St. Louis, MO, USA). Cells (4-10×103) 
were seeded in 96-well plates. Cells were treat-
ed with medium containing different doses of 
IL-6 (Sigma, St. Louis, MO, USA) and/or sIL-6R 
(Sigma, St. Louis, MO, USA). The cells were in- 
cubated with 0.5 mg/ml MTT for 4 h at 37°C. 
The formazan product was dissolved in dimeth-
ylsulfoxide (DMSO), and the absorbance was 
measured at 490 nm with a plate reader. 

In vitro clonogenic assay

Clonogenic assay was performed. HTh74 and 
HTh74Rdox cells were plated in 6-well plates 
with a density of 200 cells per well, then cells 
were treated with varying concentrations of IL- 
6 (0, 1, 5, 10, and 20 ng/ml). The cells were 
allowed to form colonies for up to 2 weeks, with 
the medium replaced every third day. The colo-
nies were analyzed with Giemsa staining and 
cloning efficiency was measured by counting 
clone number growing. Triplicate samples were 
run in 3 independent experiments.

Tumor sphere culture and sphere formation 
efficiency

Tumor spheres were generated by placing 
HTh74 and HTh74Rdox cells (1×104 cells/ml) 
into serum-free DMEM/F-12 medium contain-

ing B27, bFGF and EGF. Every 2-3 d, B27, bFGF 
and EGF were added. After 7 d, the number  
of tumor spheres (large diameter >50 μm) was 
counted. The sphere-forming efficiency (SFE) 
was calculated as the number of sphere-like 
structures formed in 7 d divided by the original 
number of cells seeded and is expressed as  
the percentage mean (±SD). Three indepen-
dent experiments were performed.

Reverse transcription polymerase chain reac-
tion (RT-PCR) and real-time quantitative PCR 
(qPCR)

Total RNA was extracted using the RNeasy  
Mini kit (Qiagen, Hilden, Germany) according to 
the manufacturer’s specifications. RT-PCR was 
performed as described previously. Real-time 
qPCR was performed with an iCycler iQ real-
time PCR detector system (Bio-Rad) using 
ABsolute QPCR SYBR Green Fluorescein Mix 
(Applied Thermo Fisher Scientific, Inc., Schwer- 
te, Germany) according to the manufacturer’s 
instructions. The cycling conditions were as fol-
lows: initial enzyme activation at 95°C for 15 
min, followed by 50 cycles of 95°C for 15 s, 
58°C for 30 s, and 72°C for 30 s. 

The relative expression levels of each gene in 
real time were analyzed using the 2-ΔΔCt method 
and normalized to the expression of the hou- 
sekeeping gene GAPDH. The 18S rRNA gene 
was used as a second housekeeping gene. All 
primers were obtained in powder form from In- 
vitrogen, Inc. Each sample was analyzed in du- 
plicate from 3 independent sets of RNA prepa-
rations. The primer sequences, product sizes, 
cycle numbers and annealing temperatures are 
listed in Table 1.

Western blot analysis

Thyroid cancer stem cells following different 
treatment were lysed with RIPA buffer. The  
proteins were treated with 5× sample buffer 
containing dithiothreitol and boiled for 5 min. 
Equal amounts of protein (30 μg) was subject-
ed to 12.5% SDS polyacrylamide gel and sepa-
rated proteins were transferred to NC mem-
branes. The membranes were blocked in 5% 
skim milk for 1 h at room temperature (RT).  
The immunoblots were incubated overnight at 
4°C with anti-JAK1, anti-phosphorylated JAK1, 
anti-STAT3, anti-phosphorylated STAT3 (Tyr705 
and Ser727) and anti-OCT4, (all antibodies we- 
re from Cell Signaling Technology, MA, USA). 
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Antibodies in 5% TBST at a dilution of 1:1000, 
1:1000, 1:2000, 1:1000, 1:1000 and 1:1000, 
respectively. Next day, the membranes were 
incubated with a horseradish peroxidase-con-
jugated secondary antibody (Cell Signaling 
Technology, MA, USA) for 2 h at room tempera-
ture. The immunoreactive bands were detected 
with chemiluminescence substrate kit (Pro- 
teinSimple, CA, USA) under the Fluor Chem FC2 
system. 

Statistical analyses were performed with SPSS 
16.0 software. The PCR results were subjected 
to ANOVA followed by Bonferroni’s post hoc 
test. The values are expressed as the mean ± 
SD. P<0.05 was considered significant.

Results

Expression of IL-6, IL-6R and GP130 in thyroid 
cancer cells

With HeLa cells as a positive control, RT-PCR 
showed that HTh74 and HTh74R cells did not 
express IL-6R but did express IL-6 and GP130 
(Figure 1).

IL-6 promotes the formation of HTh74 and 
HTh74R sphere cells in undifferentiated thy-
roid cancer

The effects of IL-6 on the formation of sphere 
cells in the HTh74 and HTh74R thyroid cancer 
cell lines were observed in the culture medium 
when these cell lines were cultured with 100 
ng/ml sIL-6R and different concentrations of 

Figure 1. Expression of IL-6, IL-6R, and GP130 in 
HTh74 and HTh74R cells. Hela cells as positive con-
trol.

Table 1. Primer sequences for the amplification of various genes by PCR

Gene Primer sequence Annealing  
temperature (°C)

Product 
size (bp)

IL-6 F: 5’-ATGAA CTCCT TCTCC ACAAG CGC-3’ 60 630
R: 5’-GAAGAGCCCT CAGGC TGGAC TG-3’

IL-6R F: 5’-CATTG CCATT GTTCT GAGGT TC-3’ 60 251
R: 5’-AGTAG TCTGT ATTGC TGATG TC-3’

GP130 F: 5’-CATGCTTTGGGTGGAATGGAC-3’ 58  326
R: 5’-CATCAACAGGAAGTTGGTCCC-3’

OCT4 F: 5’-GACAACAATGAGAACCTTCAGGAG-3’ 55 216
R: 5’-CTGGCGCCGGTTACAGAACCA-3’ 

ABCG2 F: 5’-AGTTCCATGGCACTGGCCATA-3’ 53 379
R: 5’-TCAGGTAGGCAATTGTGAGG-3’

CD133 F: 5’-CTGGGGCTGCTGT TTATTATTCTG-3’ 55 234
R: 5’-ACGCCTTGTCCTTGGTAGTGTTG-3’

E-cadherin 5’-AAGGAGGCGGAGAAGAGGAC-3’ 55 213
5’-CGTCGTTACGAGTCACTTCAGG-3’

Vimentin 5’-AAGAGAACTTTGCCGTGGAA-3’ 58 246
5’-TCCAGCAGCTTCCTGTAGGT-3’

Snail 5’-GAGGCGGTGGCAGACTAG-3’ 55 208
5’-GACACATCGGTCAGACCAG-3’

β-actin F: 5’-ACCAACTGGGACGACATGGAGAAA-3’ 58 192
R: 5’-TAGCACAGCCTGGATAGCAACGTA-3’

18S RNA F: 5’-CTCAACACGGGAAACCTCAC-3’ 58 110
R: 5’-CGCTCCACCAACTAAGAACG-3’

F: Forward primer; R: Reverse primer.

Cell transfection with 
siRNA STAT3

Thyroid cancer stem 
cells were transfected 
with siRNA STAT3 or a 
negative control (Gene- 
Pharma Co., Ltd, Shang- 
hai, China) using Lipofe- 
ctamine RNAiMAX (Ge- 
nePharma Co., Ltd, Sh- 
anghai, China) as des- 
cribed by the manufac-
turer’s instructions. Cell 
cultures were incubated 
for 24 h with various 
concentrations of siRNA 
before IL6 treatment. 
Proteins were extract- 
ed 24 h after addition  
of IL6. The expression  
of STAT3, or pSTAT3 
(Tyr705) (both STAT3 
and pSTAT3 antibodies 
were from Cell Signaling 
Technology, MA, USA) 
were detected by west-
ern blot as above.

Statistical analysis
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IL-6 for 7 d. As the IL-6 concentration increa- 
sed, the sphere cell formation rate increased, 
the size of the sphere cells increased, and the 

The cloning experiments showed that IL-6 could 
significantly promote colony formation by HTh74 
and HTh74R cells. As the dose of IL-6 increased, 

Figure 2. Effect of various concentration of IL-6 (0, 5, 20 mg/ml) on sphere 
formation in HTh74 and HTh74R cells after treatment with IL6 for 7 days.

number of sphere cells incre- 
ased. In addition, the sphere 
cell formation rate of HTh74R 
cells was higher than that  
of HTh74 cells (15% vs. 11%) 
(Figure 2).

IL-6 promotes the proliferation 
of HTh74 and HTh74 cancer 
stem cells in undifferentiated 
thyroid cancer

The proliferation of HTh74 and 
HTh74R cancer stem cells was 
assessed by an MTT assay. In 
the absence of sIL-6R, althou- 
gh the concentration of IL-6 
increased, HTh74 and HTh74R 
cancer stem cells showed no 
significant increase in prolifer-
ation (Figure 3A and 3B). 
When 100 ng/ml sIL-6R was 
added to the culture medium, 
the proliferation of HTh74 and 
HTh74R cancer stem cells in- 
creased significantly in a do- 
se- and time-dependent man-
ner with increasing IL-6 con-
centration, regardless of whe- 
ther the culture duration was 
24 h or 48 h (Figure 3C and 
3D).

Anti-IL-6 inhibits the prolifera-
tion of HTh74 and HTh74R 
cancer stem cells in undiffer-
entiated thyroid cancer

We further used anti-IL-6 to 
block cell proliferation for 48  
h and found that with increas-
ing concentrations of anti-IL- 
6, the proliferation of HTh74 
and HTh74R cancer stem cells 
decreased significantly in a 
dose-dependent manner (Fig- 
ure 4).

IL-6 promotes the colony for-
mation ability of HTh74 and 
HTh74R cells

Figure 3. IL-6 promoted the proliferation of HTh74 and HTh74R stem cells. 
a, P<0.05; b, P<0.01.
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the colony formation rate increased significant-
ly, and the colony formation rate of HTh74R 
cells was higher than that of HTh74 cells (23% 
to 19%) (Figure 5). 

IL-6 promotes gene expression in HTh74 and 
HTh74R cancer stem cells

The real-time qPCR results showed that IL-6 
significantly promoted the expression of OCT4 

and OCT4 levels induced by anti-IL6 antibody 
(Figure 8). 

The proliferative effect of IL6 is blocked by 
STAT3-siRNA

To analyze whether the proliferative effect of 
IL6 is mediated by activation of the STAT3 sig-
naling pathway, the pathway was blocked us- 
ing siRNA directed against STAT3. STAT3-siRNA 

Figure 4. Anti-IL-6 inhibited the proliferation of HTh74 and HTh74R stem 
cells. a, P<0.05; b, P<0.01.

Figure 5. IL-6 promoted clone formation of HTh74and HTh74R cells.

and ABCG2 mRNA in HTh74 
and HTh74R cancer stem cells 
and promoted the expression 
of CD133 mRNA in HTh74R 
cells (Figure 6).

Effect of IL-6 on the expres-
sion of epithelial-mesenchy-
mal transition (EMT) markers 
in thyroid stem cells

The expression of E-cadherin, 
vimentin, and Snail was dete- 
cted by real-time qPCR. After 
the secondary passaged cells 
were treated with or without 
IL-6 for 3 d, total RNA was iso-
lated, and cDNA was amplified 
by reverse transcription. Real-
time qPCR was performed to 
determine gene expression. 
After IL-6 stimulation, the ex- 
pression of E-cadherin was 
significantly decreased, and 
the expression of vimentin 
and Snail was increased (Fig- 
ure 7). 

Effect of IL6 on JAK1/STAT3/
OCT4 pathway in thyroid can-
cer stem cells

To evaluate the effect of  
IL6 on the JAK1/STAT3/OCT4 
pathway, phosphorylation of 
JAK1/STAT3 and OCT4 levels 
were analyzed in thyroid can-
cer stem cells treated with/
without IL6. Western immu-
noblot analysis revealed that 
IL6 dramatically increased the 
phosphorylation of JAK1/ST- 
AT3 (Tyr705 and Ser727). OC- 
T4 level also was increased. 
When IL6 was added together 
with anti-IL6 antibody, it abol-
ished the increase in phos-
phorylation of JAK1/STAT3, 



IL-6 and thyroid cancer stem cells

3997 Int J Clin Exp Pathol 2019;12(11):3992-4001

Figure 6. IL-6 promoted the expression of ABCG2, OCT4, and CD133 in 
HTh74 and HTh74R stem cells. a, P<0.05; b, P<0.01.

Figure 7. Effects of IL-6 on E-cadherin, vimentin, and Snail expression in 
thyroid cancer stem cells after 3 d. a, P<0.05; b, P<0.01.

cancer, and thyroid cancer 
stem cells may arise due to 
genetic mutations in normal 
thyroid stem cells [14]. On the 
other hand, a few cancer stem 
cells can renew and differ- 
entiate [15]. Thyroid cancer 
stem cells are believed to be 
an important cause of tumor 
resistance, recurrence, and 
metastasis [16]. Therefore, 
exploring the biologic charac-
teristics of thyroid cancer 
stem cells and implementing 
effective therapeutic measu- 
res in thyroid cancers is very 
important. 

Chronic thyroid inflammation 
plays an important role in  
the pathogenesis of thyroid 
cancer. Inflammation may be 
involved in the development  
of thyroid cancer. Research 
has shown that the incidence 
of thyroid nodules increased 

interference decreased the expression of ST- 
AT3 proteins. Activation of STAT3 by IL6 result-
ed in a diminished phosphorylation of STAT3. 
However, transfection of thyroid cancer stem 
cells with specific siRNA reduced the effect of 
IL6 on phosphorylation of STAT3, whereas pre-
treatment with control siRNA did not affect it. 
Finally, we investigated whether blocking the 
STAT3 pathway affects cell growth after IL6 
treatment. As revealed by MTT assay, transfec-
tion of thyroid cancer stem cells with STAT3-
siRNA was slightly increased by IL6. This indi-
cates that the proliferative effect of IL6 depends 
on activation of the STAT3 pathway (Figure 9).

Discussion

Thyroid cancer is one of the most common 
endocrine tumors and has rapidly increasing 
incidence rates. At present, the pathogenesis 
of thyroid cancer is still an active area of clini- 
cal research. The relationship between thyroid 
cancer and stem cells has attracted increas- 
ing attention. The study of thyroid cancer stem 
cells has provided a new perspective for the 
prevention and treatment of thyroid cancer 
[11-13].

Research has suggested that on one hand, an 
imbalance of thyroid stem cells may lead to 

significantly in the autoimmune inflammatory 
state of the thyroid gland [17]. 

The expression of IL-6 has been shown to be 
significantly increased in autoimmune thyroid 
disease and thyroid cancer [18]. Furthermore, 
significantly higher levels of IL-6 were observed 
in patients with benign and malignant thyroid 
disease than in healthy individuals, supporting 
the association between thyroid disease and 
an underlying inflammatory processes [9]. IL-6 
plays an important role in the pathogenesis of 
thyroid disease [19].

IL-6 can signal by two different pathways: the 
classical signaling pathway, through membrane 
bound IL-6R; and the IL-6 trans-signaling path-
way, through endogenous soluble IL-6R (sIL-
6R). IL-6 promotes cell growth and proliferation 
mainly through JAK1/STAT3 [20, 21].

Our study confirmed that HTh74 and HTh74R 
anaplastic thyroid cancer did not express IL-6 
receptor. Cell proliferation was unchanged by 
the presence of IL-6 alone in the culture medi-
um but was mediated by the combination of 
IL-6 and sIL-6R, showing that thyroid cancer 
stem cells were regulated by IL-6 trans-signal-
ing. In addition, the combination of IL-6 and sIL-
6R significantly increased the proliferation of 
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HTh74 and HTh74R cancer stem cells. How- 
ever, proliferation was inhibited by anti-IL-6. 

several markers, such as OCT4, ABCG2, and 
CD133, have been identified for the character-

Figure 9. The proliferative effect of IL6 is blocked by STAT3-siRNA in thy-
roid cancer stem cells. Cells were transfected with various concentrations 
of STAT3-siRNA or with control siRNA using Lipofectamine RNAiMAX. Twenty-
four hours after transfection, cells were treated with IL6 and Sil6r for 24 
hours. Protein expression of STAT3 and pSTAT3 was detected by western 
blots (A). Cell proliferation was measured by MTT assays (B). Differences 
were significant between the IL6-treated cells transfected with STAT3- siRNA 
and control siRNA (*, P<0.05; **, P<0.01).

Furthermore, IL-6 is proven to 
promote the proliferation of 
thyroid cancer stem cells, and 
anti-IL-6 has an antitumor ef- 
fect; these findings provide a 
new basis for the targeted 
treatment of thyroid cancer 
with anti-IL-6.

Studies have shown that IL- 
6 is often used to expand 
hematopoietic and embryonic 
stem cells [22]. As a stem cell 
promoter, IL-6 can promote 
the expansion of cancer stem 
cells and tumorigenesis in he- 
patocellular carcinoma [23]. 
Thus, IL-6 can not only pro-
mote the growth of cancer 
stem cells but can also pro-
mote the proliferation and gr- 
owth of other stem cells. We 
assessed the formation rate 
of HTh74 and HTh74R cell 
spheres; the results showed 
that the formation, volume, 
and number of sphere cells 
increased with increasing IL- 
6 concentration. The rate of 
formation also increased sig-
nificantly. In addition, we con-
firmed that IL-6 promoted col-
ony formation by thyroid can-
cer cells, which reflects the 
characteristics of tumor cell 
population dependence and 
proliferative ability. Currently, 
the study of thyroid cancer 
stem cells is very limited. We 
previously [10] reported that 
metformin can reduce the 
rate of sphere cell format- 
ion in thyroid cancer. Further- 
more, metformin can reduce 
colony formation by thyroid 
cancer cells.

Thyroid cancer stem cells 
have been suggested to be 
the source of proliferation, 
metastasis, recurrence, and 
drug resistance in thyroid  
cancer [24-26]. Our previous 
studies have confirmed that 

Figure 8. IL6 increased phosphorylation of JAK1/STAT3 and OCT4 level. Thy-
roid cancer stem cells were treated under different conditions (C, sIL6 100 
ng/ml; IL6, sIL6 100 ng/ml + IL6 20 ng/ml; Anti-IL6, sIL6 100 ng/ml +IL6 20 
ng/ml + Anti-IL6 10 μg/ml) for 24 h. A. JAK1 phosphorylation was analyzed 
by western blot as indicated in Materials and Methods. Similar results were 
obtained in three independent experiments. B, C. STAT3 phosphorylation at 
Ser727 and Tyr705 were analyzed by western blot. D. OCT4 levels were ana-
lyzed by western blot.
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ization of cancer stem cells [12, 25]. This study 
showed that the inflammatory factor IL-6 com-
bined with sIL-6R was able to promote the ge- 
ne expression of OCT4 and ABCG2 in HTh74 
and HTh74R cancer stem cells. These results 
indicated that IL-6 could enhance the charac-
teristics of cancer stem cells, for example, the 
greater self-renewal capacity of cancer stem 
cells and the greater capacity of tumor cells to 
growth and metastasis. 

OCT4 is a key regulator that maintains the pluri-
potency and self-renewal properties of stem 
cells [27]. OCT4 promotes tumorigenesis and 
inhibits the apoptosis of cancer cells [28]. We 
investigated the effect of IL-6 on the expres-
sion of OCT4 in thyroid stem cells and found 
that IL-6 promoted the expression of OCT4 in 
thyroid stem cells. One study found that fus- 
ion proteins contained the coding sequence of 
OCT4 fused to activating regions but not tho- 
se fused to repressing regions act like OCT4, 
suppressing differentiation and promoting the 
maintenance of undifferentiated phenotypes. 
This finding shows that the necessary and suf-
ficient function of OCT4 in promoting pluripo-
tency is to activate specific target genes [29]. 
Furthermore, OCT4 is essential for inhibiting 
the apoptosis of embryonic stem cells in res- 
ponse to stress, an effect that may be mediat-
ed through the STAT3/survivin pathway [30]. 
ABCG2 is a member of the ATP-binding cas-
sette (ABC) transporters and is widely expre- 
ssed in stem cells, even being recognized as a 
universal stem cell marker; ABCG2 plays an 
important role in promoting stem cell prolif- 
eration and the maintenance of the stem cell 
phenotype, and it is involved in the metastasis, 
invasion, and drug resistance of tumors [31-
33]. CD133 has been used for the identifica-
tion and isolation of a putative cancer stem  
cell population from several human cancers. In 
addition, studies have found that the stem  
cell marker CD133 is closely related to EMT in 
ATC [34, 35]. 

To investigate the effect of IL-6 on EMT mar- 
kers in thyroid stem cells, we determined the 
expression of E-cadherin, vimentin and Snail 
using real-time qPCR. We found that thyro-
sphere-derived cells expressed the epithelial 
cell marker E-cadherin and the mesenchymal 
cell markers vimentin and Snail. After the thy-
roid stem cells were treated with IL-6 for 3 d, 
the expression of E-cadherin was significantly 

decreased, and the expression of vimentin and 
Snail was slightly increased.

One study indicated that IL-6 was involved in 
tumor metastasis and EMT in breast cancer by 
the IL-6/JAK1/STAT3 signaling pathway [36]. 
Thus, IL-6 is closely related to EMT, and EMT 
and inflammatory pathways have been target- 
ed for carcinoma treatment [37]. Currently, the 
relationship between EMT and thyroid cancer 
stem cells has not been clarified; therefore, 
EMT of thyroid cancer stem cells needs further 
research.

STAT3 involved in the pathogenesis of tumor. 
Overexpression of STAT3 promotes cell prolif-
eration, inhibits apoptosis, and promotes the 
transformation of cells to cancer cells. Our re- 
sults indicated IL6/STAT3 can regulate OCT4 
expression. Some research suggests that OCT4 
may regulate signal transduction pathways of 
JAK-STAT3, and have an effect on cell prolif- 
eration and differentiation in human embryonic 
stem cells [38, 39]. It is worth mentioning that 
IL6 regulates CSC-associated OCT-4 mRNA 
expression through the IL6-JAK1-STAT3 signal 
pathway, but anti-IL6 antibody can prevented 
OCT-4 gene expression. This result suggested 
that this pathway plays a key role in the con- 
version of non-CSCs into CSCs through regula-
tion of OCT-4 gene expression in breast cancer 
stem cells [40].

To further analyze whether the proliferative 
effect of IL6 is mediated by activation of the 
STAT3 signaling, we found that STAT3-siRNA 
interference could decrease the expression of 
the STAT3 proteins in thyroid cancer stem cells. 
Meanwhile, we investigated if blocking of ST- 
AT3 pathway affects cell proliferation after IL6 
treatment by MTT assay. Compared with con-
trols, after treatment with STAT3-siRNA, thyroid 
cancer stem cells markedly decreased. This 
result shows that the proliferative effect of IL6 
depends on activation of the IL6/JAK1/STAT3 
pathway.

In summary, the inflammatory factor IL-6 can 
promote the growth and proliferation of thy- 
roid cancer stem cells. IL-6 promoted the colo-
ny formation and EMT of HTh74 and HTh74R 
cells and thus may contribute to the develop-
ment and metastasis of thyroid cancer. In addi-
tion, the promotion of cell growth and prolifera-
tion by IL-6 is mainly mediated by the IL-6/STAT 
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pathway. Exploring the pathogenesis and treat-
ment of thyroid cancer with IL-6 as the target  
can provide new insight into the pathogenesis 
and new directions for the treatment of thyroid 
cancer.
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