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To explore the serum expression of long non-coding ribonucleic acid H19 and LOC554202 in cervical
cancer as well as the clinical significance is the main objective. Serum samples were collected from 52
preoperative cervical cancer patients, at the same time, the serum samples were also collected from 39 age-
matched women admitted due to gynecological benign diseases with cervical cancer screening negative
were selected as the control group. Among them, 10 cervical cancer patients were used for preoperative
and postoperative comparisons. The serum long non-coding ribonucleic acid H19 and LOC554202 levels
in the above specimens were detected through real-time quantitative reverse transcription-polymerase
chain reaction and the cervical cancer patients before and after surgery were compared. Meanwhile, the
relationships of serum long non-coding ribonucleic acid H19 and LOC554202 levels in cervical cancer
patients with their clinical pathological parameters were also analyzed and the receiver operating
characteristic curve was adopted to evaluate the diagnostic efficiency of serum long non-coding ribonucleic
acid H19 and LOC554202 levels. The serum long non-coding ribonucleic acid H19 and LOC554202 levels in
cervical cancer patients were apparently elevated compared with those in control group, those after surgery
were markedly declined relative to those before surgery, and the difference was of statistical significance
(p<0.05). The serum long non-coding ribonucleic acid H19 and LOCS554202 levels in cervical cancer
patients were not correlated with age, pathological type, clinical classification (p<0.05). The area under the
receiver operating characteristic curve, sensitivity and specificity of serum long non-coding ribonucleic
acid H19 in independently diagnosing cervical cancer were 0.661, 30.8 % and 94.9 %, respectively, while
those of serum long non-coding ribonucleic acid LOC554202 in independently diagnosing cervical cancer
were 0.707, 69.2 % and 66.7 %, respectively. Serum long non-coding ribonucleic acid H19 and LOC554202
can serve as the potential circulatory markers for the clinical diagnosis and postoperative monitoring of
cervical cancer.
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Long Non-Coding Ribonucleic Acids (IncRNAs)
are a class of RNA molecules with the length of over
200 nucleotides, which are expressed in regulatory
genes such as epigenetic, transcriptional and post-
transcriptional genes in the manner of RNA, thus
becoming a research hotspot in tumort!2!. Recent studies
indicate that IncRNA H19B4 and LOC55420206:
are highly expressed in cancer tissues, which are
promising to become the biomarkers in cervical cancer
diagnosis. At present, few studies have investigated
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the expression of IncRNA H19 and LOC554202 in the
peripheral blood of cervical cancer. This study aimed
to detect the expression of IncRNA in cervical cancer
through real-time quantitative Reverse Transcription-
Polymerase Chain Reaction (qRT-PCR), compare
the serum IncRNA H19 and LOC554202 levels in
cervical cancer patients before and after surgery, and
further analyze the relationships of serum IncRNA
H19 and LOC554202 levels in cervical cancer patients
with clinical pathological parameters, as well as the
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diagnostic values of these two in cervical cancer, so
as to provide theoretical foundation for using serum
IncRNA H19 and LOCS554202 as the circulatory
diagnostic markers of cervical cancer.

MATERIALS AND METHODS

Sample collection:

52 serum samples of inpatient cervical cancer patients
were collected from January to October 2021 at our
hospital as the case group, with the age ranging from
23-66 y and the median age of 48 y. The cervical cancer
stage was classified according to the World Health
Organization (WHO) criteria, as shown below, stage
I (n=28), stage II (n=21), stage III (n=2) and stage
IV (n=1). All the selected cases were pathologically
confirmed and were naive to treatment before surgery.
At the same time, 10 matched patients were selected and
the serum specimens at 5-7 d after surgery were retained.
In addition, the epidemiological data (including age,
tumor and family history) and biochemical detection
indexes (Human Papillomavirus (HPV) infection and
subtype) of each patient were collected. Moreover, 39
patients with benign cervical disease but cervical cancer
screening negative during the hospitalization period
were selected at the same period. These patients did not
receive any clinical treatment prior to blood collection
and were aged 25-65 y, with the median age of 47 y.
All sample collection in this study was approved by
the hospital ethics committee upon patient informed
consent.

Major reagents and equipment:

Serum RNA extraction kit (Qiagen 217184, Qiagen),
PrimeScript™ RT reagent kit (RR037A), SYBR®
Premix Ex Taq™ IT (RR820A, Takara Bio), PCR primers
(Shanghai, Sangon Biotech), fluorescence quantitative
PCR machine (LightCycler 480 II, Roche, Switzerland)
and multifunctional microplate reader (Synergy™ H1,
BioTek, United States of America (USA)).

RNA extraction and qRT-PCR:

Total RNA was extracted from serum according to
the serum RNA extraction kit instruction and the
RNA concentration and purity were detected using
the multifunctional microplate reader. The extracted
RNA was reversely transcribed using PrimeScript™ RT
reagent kit and SYBR® Premix Ex Taq™ II for qRT-
PCR, with Glyceraldehyde 3-Phosphate Dehydrogenase
(GAPDH) as the internal reference. H19 upstream
primer: 5’-TGATGACGGGTGGAGGGGCTA-3’,
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H19 downstream primer:
5’-TGATGTCGCCCTGTCTGCACG-3",
LOC554202 upstream primer:
5’-GGCGGATGCAAGTTAATAAAAC-3,
LOC554202 downstream primer:
5’-TACGCCTGAGTGTTCACGAG-3",
GAPDH upstream primer:
5’-GCACCGTCAAGGCTGAGAAC-3",
GAPDH downstream primer:

5’-TGGTGAAGACGCCAGTGGA-3’. The relative
expression quantities of serum IncRNA HI9 and
LOCS554202 were calculated according to the 244
method, among which AACt=cervical cancer (Ct target
gene-Ct internal reference gene)-control group (Ct
target gene-Ct internal reference gene).

Evaluation indexes:

Differences in serum IncRNA H19 and LOC554202
levels between cervical cancer patients and control
group were compared. The serum IncRNA HI19
and LOC554202 levels in cervical cancer patients
after surgery were compared with those before
surgery. The relationships of serum IncRNA H19 and
LOC554202 levels in cervical cancer patients with their
clinicopathological parameters (age, pathological type,
clinical classification and Cancer Antigen 125 (CA125)
level) were analyzed. The diagnostic efficiency of the
Receiver Operating Characteristic (ROC) curve for
serum IncRNA H19 and LOC554202 levels in cervical
cancer was evaluated.

Statistical analysis:

The Statistical Package for the Social Sciences (SPSS)
21.0 software was used to process and analyze the
data. The measurement data were expressed as (Xts),
comparison between two groups was carried out using
the Mann-Whitney U test and the ratio was compared
through chi-square test. The ROC curve was plotted
based on the IncRNA H19 and LOC554202 levels,
while the Youden index (sensitivity+specificity-1) was
used to determine the threshold. A two-sided difference
of p<0.05 was deemed as statistically significant.

RESULTS AND DISCUSSION

Serum expression levels of IncRNA HI9 and
LOC554202 in cervical cancer patients was explained in
detail. The ACt value of serum IncRNA H19 in cervical
cancer was 1.71+0.90, while that in control group was
2.27+0.85 (fig. 1A). The serum H19 expression level in
cervical cancer calculated upon the 24" method was

2.01+1.30, which was markedly elevated compared
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with that in control group (1.32+0.70) (fig. 1B) and the
difference was statistically significant (p<0.01). The
ACt value of serum LOC554202 in cervical cancer
patients was 2.26+1.26, while that in control group
was 3.36+1.45 (fig. 1C) and the serum LOC554202
expression level in cervical cancer group (2.76+1.87)
was evidently elevated compared with that (1.51+1.24)
in control group (fig. 1D), and the difference was
statistically significant (p<0.01).

Comparisons of serum IncRNA H19 and LOC554202
levels in cervical cancer patients before and after
surgery were shown below. 10 serum samples from
cervical cancer patients collected at 5-7 d after surgery
were collected to compare the serum IncRNA H19 and
LOC554202 levels with those before surgery. When
collecting the preoperative specimens, all patients have
notreceived any kind of treatment. Our results suggested
that, the serum H19 and LOC554202 expression levels
in cervical cancer patients after surgery were notably
reduced compared with those before surgery and the
differences were of statistical significance (p<0.05, fig.
2).

The relationships of serum IncRNA HI9 and
LOC554202 levels in cervical cancer patients with
the clinical data of patients were further analyzed. The
results suggested that, the serum IncRNA HI19 and
LOC554202 levels in cervical cancer patients were not
correlated with patient age, clinical classification and
CA125 (p>0.05, Table 1).
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Diagnostic value of serum IncRNA HI19 and
LOC554202 levels in cervical cancer were shown
here. The ROC curves were plotted based on the serum
IncRNA H19 and LOC554202 levels in cervical cancer
patients and control group, while the Youden index
(sensitivity+specificity-1) was used to determine the
threshold (Table 2). The results indicated that, the
Area Under the Curve (AUC) of serum IncRNA H19
was 0.661 (95 % Confidence Interval (CI): 0.549-
0.773, p=0.009, fig. 3A). The AUC of serum IncRNA
LOC554202 was 0.707 (95 % CI: 0.601-0.813,
p=0.001, fig. 3B).

Cervical cancer is one of the most common malignant
tumors in the world, which ranks the fourth place in terms
of the cancer mortality worldwide!”*!. Cervical cancer
is a disease induced by multi-step and multi-factor, but
the pathogenesis has not been completely illustrated at
present. Therefore, it is of great clinical prospect to search
for the novel targets for the early diagnosis, treatment
and prognosis judgement of cervical cancer. As the
non-coding genes, IncRNAs have no protein-encoding
potential due to the lack of open reading frame; as a result,
they are initially regarded as the “dark substance” during
the transcription process and receive little attention!™”!,
However, a large number of recent studies suggest that!%
121 IncRNAs participate in various regulatory processes in
the body, such as growth development, cell proliferation,
differentiation and apoptosis; besides, they are closely
correlated with multiple tumors, neurological disorders,
infectious diseases, as well as cardiovascular and
cerebrovascular diseases.
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Fig. 1: Expression of IncRNA H19 and LOC554202 in serum of patients with cervical cancer, (A) ACt of IncRNA H19 in serum of patients
with cervical cancer; (B) The relative expression of IncRNA H19 in serum of patients with cervical cancer; (C) ACt of IncRNA LOC554202 in
the serum of patients with cervical cancer and (D) The relative expression of IncRNA LOC554202 in serum of patients with cervical cancer.
Cancer groups: Cervical cancer group; control groups: Control group and *: The difference was statistically significant, p<0.05
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Fig. 2: Expression of IncRNA (A) H19 and (B) LOC554202 in patients with cervical cancer before and after operation

TABLE 1: CORRELATION OF SERUM IncRNA H19 AND LOC554202 WITH CLINICOPATHOLOGICAL
PARAMETERS IN PATIENTS WITH CERVICAL CANCER (xzs)

H19 expression LOC554202

1 1
Before operation After operation

Relative H19 expression
Relative LOCS554202 expression

Pathological

parameters n level P expression level P
Age (y) 0.212 0.870
>48 31 2.19+1.27 2.58+1.69

<48 21 1.7321.32 2.66x2.10

Clinical stages 0.927 0.696
I-11 49 2.01+1.28 2.79+1.84

n-v 3 1.9321.90 2.35£2.67

CA125 (U/ml) 0.504 0.894
>35 31 2.11+1.34 2.73£1.73

<35 21 1.86x1.25 2.80+2.10

TABLE 2: EFFICACY ANALYSIS OF SERUM IncRNA H19 AND LOC554202 IN THE DIAGNOSIS OF
CERVICAL CANCER

Index AUC p 95 % ClI Sensitivity (%) Specificity (%) Cut-off value
aﬁrg”m (ncRNA 0.661 0.009 0.549-0.773 30.8 94.9 2.334
Serum LncRNA
LOC554202 0.707 0.001 0.601-0.813 69.2 66.7 1.705
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Fig. 3: ROC of serum IncRNA (A) H19 and (B) LOC554202 in patients with cervical cancer
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H19 is the first IncRNA discovered to be related to
tumor, which has dual functions of tumor-promoting
and tumor-suppressing effect!!*-13], Besides, it is highly
expressed at embryonic period and down-regulated
after birth. Existing studies suggest that, the IncRNA
HI19 expression level in cervical cancer tissues is
apparently higher than that in normal cervical tissues!'®!.
LOC554202 is discovered as the first IncRNA with
transaction, some scholars discover that the expression
level of LOC554202 in cervical cancer tissues is notably
higher than that in corresponding para-carcinoma
tissues (p<0.001) and the expression level is related to
the clinical classification and lymph node metastasis of
patients®®!. These results indicate that IncRNA H19 and
LOC554202 are promising to become the biomarkers
for diagnosing cervical cancer.

Existing studies discover that, some IncRNAs can
stably exist in the serum (plasma) of multiple malignant
tumors and that external environmental changes like
temperature and pH have little influence on their
stability!'”!. A study has analyzed and compared the
serum IncRNA Plasmacytoma Variant Translocation
1 (PVT1) expression levels among 88 cervical cancer
patients, 64 precancerous lesion of cervical cancer and
111 healthy controls and discovers that serum IncRNA
PVTI is highly expressed in cervical cancer tissues,
which is related to tumor size, clinical classification
and lymph node metastasis!'®l. Such results reveal
that serum IncRNA PVTI may serve as a novel non-
invasive biomarker for the early diagnosis of cervical
cancer. This finding indicates that serum IncRNAs can
be used as the novel circulating diagnostic markers for
cervical cancer.

So far, research on the circulatory IncRNA markers of
cervical cancer remains at the starting stage. However,
it is relatively convenient and minimally-invasive to
detect the peripheral blood biomarkers. Therefore,
searching for the new cervical cancer circulatory
diagnostic markers is of great significance to the
clinical diagnosis and treatment of cervical cancer. In
this experiment, the serum levels of IncRNA H19 and
LOC554202 in cervical cancer, which had not been
reported in research, were selected for research. Our
results suggested that, the serum levels of IncRNA
H19 and LOC554202 in cervical cancer patients were
markedly higher than those in control group, while those
in cervical cancer patients after surgery were apparently
reduced relative to those before surgery. These research
results suggested that the serum levels of IncRNA
H19 and LOC554202 were promising to become

Special Issue 3, 2022

the potential circulatory biomarkers for the clinical
diagnosis and postoperative monitoring of cervical
cancer. The correlations of serum levels of IncRNA
H19 and LOC554202 in cervical cancer patients with
clinicopathological parameters were analyzed and
the results indicated that the serum levels of IncRNA
H19 and LOC554202 were not correlated with patient
age, pathological type, stage and CA125. Such result
might be related to the limited total sample size and
small sample size in some groups, as well as great inter-
group bias. Some studies suggest that IncRNAs are
differentially expressed in multiple malignant tumors,
which can serve as the novel circulatory diagnostic
markers!'¥l, Therefore, this study had plotted the ROC
curve based on the serum levels of IncRNA H19 and
LOC554202 to evaluate the diagnostic efficiencies of
these two for cervical cancer. The results revealed that
the AUC of serum IncRNA H19 was 0.661 (95 % CI:
0.549-0.773, p=0.009), while that of serum IncRNA
LOC554202 was 0.707 (95 % CI: 0.601-0.813, p=0.001)
and these two had favorable diagnostic efficiencies for
cervical cancer. Nonetheless, this was a single-center
small sample size study, which was associated with
limited clinical guiding significance. Consequently,
multi-center combined experimental studies with large
sample size should be carried out, so as to provide
theoretical foundation for using serum IncRNA H19
and LOC554202 as the circulatory diagnostic markers
for cervical cancer.

Conflict of interests:
The authors declared no conflict of interest.

REFERENCES

1. Yang G, Lu X, Yuan L. LncRNA: A link between RNA and
cancer. Biochim Biophys Acta 2014;1839(11):1097-109.

2. Militello G, Weirick T, John D, Déring C, Dimmeler S, Uchida
S. Screening and validation of IncRNAs and circRNAs as
miRNA sponges. Brief Bioinform 2017;18(5):780-8.

3. XuY,LiuY,LiZ LiH,LiX, Yan L, ef al. Long non-coding
RNA H19 is involved in sorafenib resistance in hepatocellular
carcinoma by upregulating miR-675. Oncol Rep
2020;44(1):165-73.

4. LiX, Yang H, Wang J, Li X, Fan Z, Zhao J, et al. High level
of IncRNA H19 expression is associated with shorter survival
in esophageal squamous cell cancer patients. Pathol Res Pract
2019;215(11):152638.

5. Chen J, Zhu J. Elevated expression levels of long non-coding
RNA, Loc554202, are predictive of poor prognosis in cervical
cancer. Tohoku J Exp Med 2017;243(3):165-72.

6. LiY, Xin S, Wu H, Xing C, Duan L, Sun W, ef al. High
expression of microRNA-31 and its host gene LOC554202
predict favorable outcomes in patients with colorectal cancer
treated with oxaliplatin. Oncol Rep 2018;40(3):1706-24.

Indian Journal of Pharmaceutical Sciences 251


https://www.sciencedirect.com/science/article/abs/pii/S1874939914002302?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1874939914002302?via%3Dihub
https://academic.oup.com/bib/article/18/5/780/2562768?login=false
https://academic.oup.com/bib/article/18/5/780/2562768?login=false
https://www.spandidos-publications.com/10.3892/or.2020.7608
https://www.spandidos-publications.com/10.3892/or.2020.7608
https://www.spandidos-publications.com/10.3892/or.2020.7608
https://www.sciencedirect.com/science/article/abs/pii/S0344033819314980?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0344033819314980?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0344033819314980?via%3Dihub
https://www.jstage.jst.go.jp/article/tjem/243/3/243_165/_article
https://www.jstage.jst.go.jp/article/tjem/243/3/243_165/_article
https://www.jstage.jst.go.jp/article/tjem/243/3/243_165/_article
https://www.spandidos-publications.com/10.3892/or.2018.6571
https://www.spandidos-publications.com/10.3892/or.2018.6571
https://www.spandidos-publications.com/10.3892/or.2018.6571
https://www.spandidos-publications.com/10.3892/or.2018.6571

10.

11.

12.

13.

14.

252

www.ijpsonline.com

Yao P, Zhang Y, Li G, Zhuo ZG, Xu ZJ, Alai GH, ef al. A
new risk factor for cervical anastomotic leakage-Role of the
relative gastric length in the surgical treatment of esophageal
cancer. World J Surg 2022:1-8.

Birge O, Bakir MS, Dogan S, Tuncer HA, Simsek T. The
relationship between parametrial involvement and parametrial
tissue removed in radical surgery in early-stage cervical cancer.
World J Oncol 2022;13(2):59-68.

Zhang W, Ren X, Qi L, Zhang C, Tu C, Li Z. The value of
IncRNAs as prognostic biomarkers on clinical outcomes in
osteosarcoma: A meta-analysis. BMC Cancer 2021;21(1):1-3.
Li J, Meng H, Bai Y, Wang K. Regulation of IncRNA and its
role in cancer metastasis. Oncology Res 2016;23(5):205-17.
Gao S, Xu X, Wang Y, Zhang W, Wang X. Diagnostic
utility of plasma IncRNA small nucleolar RNA host gene 1
in patients with hepatocellular carcinoma. Mol Med Rep
2018;18(3):3305-13.

Cai B, Song XQ, Cai JP, Zhang S. HOTAIR: A cancer-related
long non-coding RNA. Neoplasma 2014;61(4):379-91.
Brannan CI, Dees EC, Ingram RS, Tilghman SM. The
product of the H19 gene may function as RNA. Mol Cell Biol
1990;10(1):28-36.

Gamaev L, Mizrahi L, Frichmann T, Rosenberg N, Pappo
O, Olam D, et al. The pro-oncogenic effect of the IncRNA
H19 in the development of chronic inflammation-mediated
hepatocellular carcinoma. Oncogene 2021;40(1):127-39.

Indian Journal of Pharmaceutical Sciences

15.

16.

17.

18.

Zhou W, Ye XL, Xu J, Cao MG, Fang ZY, Li LY, et al. The
IncRNA H19 mediates breast cancer cell plasticity during EMT
and MET plasticity by differentially sponging miR-200b/c and
let-7b. Sci Signal 2017;10(483):eaak9557.

Feigenberg T, Gofrit ON, Pizov G, Hochberg A, Benshushan
A. Expression of the H19 oncofetal gene in premalignant
lesions of cervical cancer: A potential targeting approach for
development of nonsurgical treatment of high-risk lesions. Int
Sch Res Notices 2013;2013:1-7.

Wapinski O, Chang HY. Long noncoding RNAs and human
disease. Trends Cell Biol 2011;21(6):354-61.

Yang JP, Yang XJ, Xiao L, Wang Y. Long noncoding RNA
PVTI as a novel serum biomarker for detection of cervical
cancer. Eur Rev Med Pharmacol Sci 2016;20(19):3980-6.

This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which
allows others to remix, tweak, and build upon the work non-commercially,
as long as the author is credited and the new creations are licensed under
the identical terms

This article was originally published in a special issue, “Modern
Applications in Biomedical Research and Pharmaceutical
Sciences” Indian J Pharm Sci 2022:84(3) Spl Issue “247-252”

Special Issue 3, 2022


https://link.springer.com/article/10.1007/s00268-022-06579-w
https://link.springer.com/article/10.1007/s00268-022-06579-w
https://link.springer.com/article/10.1007/s00268-022-06579-w
https://www.wjon.org/index.php/WJON/article/view/1439
https://www.wjon.org/index.php/WJON/article/view/1439
https://www.wjon.org/index.php/WJON/article/view/1439
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-021-07882-w
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-021-07882-w
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-021-07882-w
https://www.ingentaconnect.com/content/cog/or/2016/00000023/00000005/art00001;jsessionid=j6jrzmczgfvv.x-ic-live-02
https://www.ingentaconnect.com/content/cog/or/2016/00000023/00000005/art00001;jsessionid=j6jrzmczgfvv.x-ic-live-02
https://www.spandidos-publications.com/10.3892/mmr.2018.9336
https://www.spandidos-publications.com/10.3892/mmr.2018.9336
https://www.spandidos-publications.com/10.3892/mmr.2018.9336
http://www.elis.sk/index.php?page=shop.product_details&flypage=flypage.tpl&product_id=3913&category_id=109&option=com_virtuemart&vmcchk=1&Itemid=1
http://www.elis.sk/index.php?page=shop.product_details&flypage=flypage.tpl&product_id=3913&category_id=109&option=com_virtuemart&vmcchk=1&Itemid=1
https://journals.asm.org/doi/10.1128/mcb.10.1.28-36.1990
https://www.nature.com/articles/s41388-020-01513-7
https://www.nature.com/articles/s41388-020-01513-7
https://www.nature.com/articles/s41388-020-01513-7
https://www.science.org/doi/10.1126/scisignal.aak9557
https://www.science.org/doi/10.1126/scisignal.aak9557
https://www.science.org/doi/10.1126/scisignal.aak9557
https://www.science.org/doi/10.1126/scisignal.aak9557
https://www.hindawi.com/journals/isrn/2013/137509/
https://www.hindawi.com/journals/isrn/2013/137509/
https://www.hindawi.com/journals/isrn/2013/137509/
https://www.sciencedirect.com/science/article/abs/pii/S0962892411000614?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0962892411000614?via%3Dihub
https://www.europeanreview.org/article/11517
https://www.europeanreview.org/article/11517
https://www.europeanreview.org/article/11517

