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ABSTRACT

Aim: We investigated the expression of type-1 gonadotropin-releasing hormone receptor (GnRHR-I) in
human tongue cancer SCC-25 cells and the effects of gonadotropin-releasing hormone (GnRH)-1 and its
analog triptorelin on SCC-25 cells and the related mechanisms of action. Methods: We used RT-PCR, real-
time PCR (gPCR) and western blotting to detect the expression of GnRHR-I mRNA and protein in SCC-25
cells, We also used a Cell Counting Kit-8 (CCK-8) assay to calculate cell viability, after treatment with
GnRH-I or triptorelin. Results: Results of agarose gel electrophoresis and DNA sequencing showed that
the GNRHR-1 mRNA of SCC-25 cells were amplified correctly. Western blotting showed that the protein
samples of SCC-25 cells had a specific reaction at approximately 60 kDa. GnRH or triptorelin inhibited the
proliferation of SCC-25 cells in a dose-dependent manner. GnRH-I and triptorelin at the same
concentrations did not significantly differ in inhibiting the proliferation of SCC-25 cells (10 pg/ml:
P=0.44,20 pg/ml: P=0.57, 40pug/ml: P=0.28,80 pug/ml: P=0.051). Results of gPCR showed that triptorelin
treatment led to stronger inhibition of GnRHR-I mRNA expression in SCC-25 cells than did GnRH-1
treatment. (P<0.05). Triptorelin also decreased GnRHR mRNA expression time-dependently. Conclusion:
The SCC-25 cell line expresses GnRHR protein and mRNA. The inhibitory effect of GnRH-1 and triptorelin
on tongue cancer cells might be related to the downregulation of GnRHR-1 mRNA.

© 2020 Guoli Zhang & Hongtao Wei. Published by Spring Library. All rights reserved

1. Introduction

the mouth [4]. Despite the combination of chemotherapy and
radiotherapy, the prognosis is still poor for patients with tongue cancer;
their 5-year survival rate is about 50% [5]. Tongue cancer has no specific

Gonadotropin-releasing hormone (GnRH) is a hypothalamic hormone
that regulates reproduction [1]. The GnRH receptor (GnRHR) is
expressed in both normal and cancerous human reproductive tissues
(e.g., breast, endometrium, ovary, and prostate) [2]. However, the
expression of GnRHR in tongue cancer cells or tissues has not been
reported. We, therefore investigated whether tongue cancer SCC-25
cells express GnRHR. Studies have implied that GnRHR could have a
novel role in tumor metastasis and angiogenesis [3]. Malignant
neoplasms of the head and neck region account for 10% of all human
malignant tumors; approximately 40% of head and neck tumors occur in

biomarker, and available treatments are unaffordable for many people
[6]. The tongue cancer survival rate has not greatly improved over recent
years. We, therefore, need a targeting agent for tongue cancer with
limited adverse effects. Whether GnRHR is expressed in tongue cancer
cells is unclear. We selected a putative human tongue cancer cell line
(SCC-25) as a research model and studied its GhnRHR expression level,
and how treatment with GnRH and GnRH analogs influence cell
proliferation and GnRHR expression. Our findings could improve
prognosis and provide the basis of new therapies.
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2. Materials and Methods

2.1. Peptide Design and Synthesis

Two peptides were synthesized by China Peptides (Suzhou, China).
Their amino acid sequences were GnRH-I: pGlu-His-Trp-Ser-Tyr-Gly-
Leu-Arg-Pro-Gly-NH; and Triptorelin: pGlu-His-Trp-Ser-Tyr-Trp-
Leu-Arg-Pro-Gly-NH,. The peptides were purified by preparative
reversed-phase HPLC (GnRH-I: 96.63%; triptorelin: 97.64%) and had
the expected amino acid compositions and mass spectra.

2.2. Cell Culture

The cell line SCC-25 was presented by Professor Sun Hongchen, School
of Stomatology, Jilin University. We used HeLa cells (human cervical
carcinoma) as positive controls and Jurkat cells (human T lymphocyte
cells) as negative controls; they were obtained from the Academy of
Military Medical Sciences. We maintained the SCC-25 cells in DMEM
medium (GIBCO, California, USA), and the HelLa and Jurkat cells in
RPMI-1640 medium (GIBCO) supplemented with 10% fetal bovine
serum (GIBCO) in a humidified incubator with a mixture of 5% CO, at
37°C.

2.3. RT-PCR and Real-Time PCR

Total RNA from the SCC-25, HelLa and Jurkat cells was extracted using
Super Total RNA Extraction Kit (Promega, Wisconsin, USA) and cDNA
was synthesized from 1 pg of total RNA according to the manufacturer’s
protocol (Takara, Beijing, China). Primer sequences for PCR were
GnRHR:  5-GCTCTCTGCGACCTTTA-3' (forward) and 5'-
TGTTCCACATCCCATCC-3' (reverse); Beta-2 microglobulin (52-M):
5-GGGTTTCATCCATCCGACATT-3’ (forward) and 5'-
GGCATGGACTGTGGTCATGAG-3' (reverse). The PCR procedures
were: incubation at 94°C for 5 min; 40 cycles at 94°C for 30 s, 60°C for
30s and 72°C for 40s; ending with a final extension for 5 min at 72°C.
To verify the accuracy of the amplification, the RT-PCR products were
electrophoresed through a 1.5% agarose gel stained with ethidium
bromide; the gel was then collected to be sequenced by Jilin Comate
Bioscience Co., Ltd.

Quantitative real-time PCR (qPCR) was carried out on a 7500 QPCR
System (Applied Biosystems, California, USA) to detect the GnRHR-I
mMRNA level of SCC-25 cells treated with 40 pg/ml GnRH-I or
triptorelin for 48 hours, or treated with triptorelin for 0, 12, 24, 36 or 48
hours. The Ct value was defined as the cycle number at which the
fluorescence intensity reached a certain threshold where the
amplification of each target gene was within the linear region of the
reaction amplification curves. Gene expression was normalized to f2-M
expression. Expression changes were calculated using the AACt method.

2.4. Western Blot Analysis

Proteins were extracted from the three cell lines with RIPA buffer
(Beyotime Institute of Biotechnology, Suzhou, China) in the presence of
the protease inhibitor phenylmethylsulfonyl fluoride (Amresco, USA).
Following quantification of the total proteins, the proteins were
separated by 12% polyacrylamide gel electrophoresis and transferred to
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polyvinylidene difluoride membranes (Millipore, USA). The
membranes were blocked with 5% dried skim milk in phosphate-
buffered saline-Tween 20. After incubation with a monoclonal mouse
anti-human GnRHR antibody (diluted 1:1000, ab24095, Abcam, USA)
overnight at 4°C, membranes were incubated with a secondary
horseradish peroxidase-conjugated goat anti-mouse antibody (1:2000,
ZSGB-Bio, China) for 2 h. Blots were visualized by chemiluminescence
(FluorChem HD2, Alpha Innotech, USA) and analysed with Image J.

2.5. Cell Viability and Proliferation

To investigate the effects of GnRH-I and triptorelin on cell viability,
SCC-25 cells (8x10%well) were seeded into 96-well plate and pre-
incubated for 12 hours in a humidified incubator (37°C, 5% CO,). Cells
were randomly divided into two groups, with 5 repeated wells used for
each group. For the GnRH-I group and triptorelin group, GnRH-I and
triptorelin at different concentrations (0, 10, 20, 40 or 80 pg/ml) were
added to the SCC-25 cells. We set 0 pg/ml group as the control group.
After treatment for 48 hours, we added 10 pl of CCK-8 (Dojindo, Japan)
solution to each well. We incubated the plate for 90 minutes in an
incubator and then measured the absorbance at 450 nm using a
microplate reader (IF500, Tecan, Switzerland). Viability of cells treated
with no drugs was set at 100%, and absorbance of wells with the medium
but no cells was set to 0%.

2.6. Statistical Analysis

Data are expressed as mean + standard error. Statistical analysis was
performed using Student’s t test and one-way ANOVA on SPSS
software, version 22.0 (SPSS, Inc., Chicago, IL, USA). P<0.05 was
considered significant.

M 1 2 3 4 5 6

2000 bp—>

1000 bp—>
750 bp—

500 bp—>

250 bp—

100 bp—>

FIGURE 1: RT-PCR results for 3 cell lines. M: DNA Marker; 1: SCC-
25 2-M (160 bp); 2: SCC-25 GnRHR-1 (167 bp); 3: HeLa 42-M; 4:
HeLa GnRHR-I; 5: Jurkat 2-M; 6: Jurkat GnRHR-I.

3. Results
3.1. GhRHR mRNA and Protein Expression in SCC-25 Cell

Line

Our PCR results showed bands in the reference gene and the HelLa
GnRHR-I lanes (positive control), but no bands in the Jurkat GnRHR-I
lane negative control); positioning of PCR products of the reference gene
was correct. The SCC-25 GnRHR-I lane formed a single band at 167 bp,
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and the primers had good specificity (Figure 1). The gel-cutting recovery
sequencing was verified by homologous alignment in the NCBI Blast
database, which confirmed the existence of GnRHR-I gene expression in
SCC-25 cells.

Western blotting showed specific reaction bands at 60 kDa for SCC-25
cell protein; a band could also be observed at 60 kDa for HeLa cells and
indicated GnRHR-1 expression, but no such band was seen for the Jurkat
cells. The 3 reference proteins showed good response to antibody. No
bands were found for SCC-25 proteins that had only incubated with the
second antibody, which confirmed the specificity of the second antibody.
The results showed GnRHR-I protein expression in SCC-25 cells. Gray-
scale scanning analysis with ImageJ software showed that the expression
of the HeL a cell protein was 1.67 + 0.19 times that of SCC-25 cells. The
results showed that the expression of GnRHR-I protein in SCC-25 cells
was different from that in HelLa cells (P=0.016) (Figure 2).

GnRHR 60 kDa

B-actin 43 kDa -

0.8 -

0.6

0.4 -

0.2

0.0-

scc-25 Hela
FIGURE 2: Western blot results for 3 cell lines.

3.2. Effect of GnRH and Triptorelin on Proliferation of SCC-25
Cells In Vitro

Single-factor variance analysis showed no significant difference in the
viability of SCC-25 cells treated with 10 pg/ml GnRH-I for 48 hours
compared with the control group (0 pg/ml; P=0.171). The survival rate
of SCC-25 cells treated with 20 pg/ml GnRH-1 for 48 hours was
significantly different from that of the control group (P=0.018). The
survival rate of SCC-25 cells treated with 40 and 80 pg/ml GnRH-I were
significantly different from those of the control group (P=0.002, and
P=0.0001, respectively).

The survival rates of SCC-25 cells treated with 10 pg/ml triptorelin for
48 hours, and the control group (0 pg/ml) did not significantly differ
(P=0.118). But it did significantly differ when SCC-25 cells were treated
with 20 pg/ml triptorelin for 48 hours (P=0.02). Survival rates of SCC-
25 cells treated with 40 and 80 pg/ml triptorelin were also significantly
different from those of the control group (P=0.002, and P=0.00001,
respectively). Cell viability SCC-25 did not significantly differ between
cells treated with similar concentrations of GnRH-I and triptorelin
(Figure 3).
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FIGURE 3: Inhibition curves for SCC-25 cells after treatment with
different concentrations of GnRH-I and triptorelin.
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FIGURE 4: Expression of GnRHR mRNA in SCC-25 cells after
treatment with GnRH-1 or triptorelin for 48 hours. **P<0.05.

We analysed gPCR results by independent t-test. GnRHR-1 mRNA
levels of SCC-25 cells significantly decreased after treatment with 40
pg/ml GnRH-1 or 40 pg/ml triptorelin for 48 hours. Compared with the
control group (0 pg/ml, 48 hours), expression of GnRHR-1 mRNA was
downregulated in cells treated with GnRH-I (0.256+0.023 x control
group, P=0.001) and with triptorelin (0.117+0.013 x control group,
P=0.001). The difference in mMRNA expression between cells treated
with 40pg/ml GnRH-1 and those treated with 40 pg/ml triptorelin was
extremely significant (P=0.0008); triptorelin showed a stronger
inhibitory effect on SCC-25 GnRHR-I mRNA expression levels.
GnRHR-I mRNA expression levels in SCC-25 cells were significantly
downregulated after treatment with 40 pg/ml triptorelin for 24, 36, and
48 hours but not at 12 hours compared with the control group (0 hours).
The mRNA expression level of the 24-hour/40 pg/ml triptorelin
treatment group was 0.565+0.016x that of the control group(0 pg/ml,48
hours), 0.250+0.02x that of the control group in the 36-hour treatment
group, and 0.175+0.034x that of the control group in the 48-hour
treatment group (12-hour group: t=1.983, P=0.186; 24-hour group:
t=25.734, P=0.002; 36-hour group: t=19.397, P=0.003; 48-hour group: t
=107.60, P < 0.0001) (Figures 4 & 5).
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FIGURE 5: Expression of GhnRHR mRNA in SCC-25 cells after
treatment with triptorelin for 0-48 hours. *P<0.05; **P<0.01;
***P<0.0001.

4. Discussion

GnRH is the pivotal hormone in the hypothalamic-pituitary-gonadal
axis, and GnRHR are trans-membrane G-protein-coupled receptors [7,
8]. Two types of GnRH exist in mammals, and GnRH-I was first
discovered by Guillemin in 1967 [9]. Its specific binding to GnRHR-I
plays an important role in the reproductive system, and its role in
regulating the pituitary secretion of gonadotropins is well known. This
hypothalamic-pituitary-gonadal axis that regulates fertility is found in
humans and many other vertebrates, such as fish, birds and reptiles [10-
12].

According to studies by G. Lee et al., many normal or cancerous cell
lines from different sources express GnRHR-I, including breast cancer
cell lines MCF7, MDA-MB-231, MDA-435 and T-47D; cervical cancer
cell lines C-33A, SiHa and ME-180; colon cancer cell lines HCT 115,
HCT 116, HT-29 and SW-48; glioblastoma cell line HTB-14; liver
cancer cell lines Hep3B and HepG2; laryngeal cancer cell line Hep-2;
lung cancer cell lines A549, Calu-6 and H441; lymphoma cell line HEL
1; melanoma cell lines MMAN, MMRU and SK-MEL-3; neuroblastoma
SH-SY5Y, ovarian cancer cell line SK-OV-3,0C-3-VGH and OVCAR-
3; human choriocarcinoma cell line JEG3, and prostate cancer cells DU
145 and PC-3 [13]. Here we have confirmed for the first time that
GnRHR is also expressed in SCC-25 cells, and GnRHR is widely present
on the surface of cancer cells.

A GnRH agonist could be a targeted drug. Currently, triptorelin,
goserelin and leuprolide are used in the clinical treatment of prostate
cancer, breast cancer, uterine fibroids, endometriosis and various sex
hormone-related diseases. The amino acid sequence of triptorelin is
replaced by tryptophan in place of glycine in the native sequence,
compared with type | gonadotropin-releasing hormone. In humans, the
half-life of GnRH-I is only 2-5 minutes before cleavage by serum
proteases; GnRH agonists, including triptorelin, can extend its half-life
and increase binding to receptors [14]. In the treatment of prostate
cancer, triptorelin is a first-line hormone therapy and can be efficacious
and safe for patients with advanced prostate cancer [15].

The expression of GnRH and its receptor is a part of an autocrine
regulatory system of cell proliferation that has been demonstrated in
several human malignancies. Many researchers have observed dose-
dependent antiproliferative effects of GnRH agonists in cell lines derived
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from these cancers [16]. Our results can confirm that 40 pg/ml GnRH-I
and triptorelin can significantly inhibit the proliferation of SCC-25 cells
after 48 hours of treatment, and downregulate mMRNA of GnRHR-I in
SCC-25 cells. The expression of GnRHR mRNA in the 40 pg/ml
triptorelin group was lower than that in the 40 pg/ml GnRH group
(P<0.01). Therefore, in subsequent experiments, the treatment of SCC-
25 cells with 40 pg/ml triptorelin for 0-48 hours showed time-dependent
down-regulation of GhRHR mRNA.

These results indicate that GnRH-I-mediated changes in GnRHR-I
MRNA in SCC-25 cells and the simultaneous inhibition of tumor cell
proliferation are not unique to reproductive system tumors; triptorelin
also inhibits proliferation of SCC-25 cells and downregulates GhnRHR
mRNA. In the nervous system, GnRH-1 stimulates the pituitary gland to
produce gonadotropin in a pulsed release. This pulsed release helps
maintain the level of the pituitary GnRHR-lI and avoids its
downregulation through continuous stimulation [17]. The most
important features of GnRH signaling in tumors are the inhibition of the
mitogenic pathway, which suppresses proliferation, and may protect
cells from apoptosis via activation of NFkB [16]. The effects of GnRH
and its receptors in tongue cancer cells need further study.

In conclusion, SCC-25 cells express GnRHR protein and mRNA. The
inhibitory effect of GnRH-I and triptorelin on SCC-25 cells might reflect
downregulated GnRHR-1 mRNA.
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