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ARTICLEINFO ABSTRACT

Background and aim: The current investigation was carried out to ascertain the efficacy of Tan I1A in treating both
non-small cell lung cancer (NSCLC) and small cell lung cancer (SCLC).

Material and methods: To obtain documentation and scientific evidence for the effectiveness of Tan 1A on small
cell lung cancer cells articles published in international databases such as PubMed, Web of Science, Scopus, Sites
Direct, Elsevier, Wiley, and the search engine Google Scholar were used. Data were analyzed using STATA
software, version 17. Effect size with 95% confidence interval (CI), random effects model, and REML method were
used.

Results: Seven studies were examined. Tanshinone I1A treatment downregulated SCLC proliferation by 4.8 percent
(ES: 4.8 95 percent CI -0 point61, 1 point56). Results indicate that Tanshinone I1A treatment decreased NSCLC cell
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migration (ES: 6.2 percent, 95 percent confidence interval [CI], 1.01).

Conclusions: According to the current study, tanshinone 1A can inhibit the growth of both SCLC and NSCLC.
Therefore, it may be regarded as a therapeutic option for both.

1. Introduction

The most deadly cancer in the world for both male and female patients,
lung cancer is extremely aggressive, frequently metastasizes quickly, and is
common.!! Nowadays, stages Ill and 1V of the disease are present in about
70% of patients with a diagnosis of lung cancer. Lung cancer continues to
be the most common cause of cancer-related death, accounting for 1 point 8
million deaths (18%) in 2020, according to the International Agency for
Research on Cancer's (IARC) GLOBOCAN 2020 cancer incidence and
mortality estimates.®! According to projections, the number of lung cancer
deaths in men will be between 1 and 6 million and in women between 1 and
8 million by 2040." The field's recent advances notwithstanding, survival
rates have not increased over the previous thirty years, but they have
decreased. This is primarily because of the shortcomings in the strategies for
diagnosis and treatment.® Considering that lung cancer is a deadly and nearly
incurable cancer, any effort to increase the survival rate of these patients, even
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for a few months, may be worthwhile. Small cell lung cancer (SCLC), which
accounts for 15-20% of lung cancers, has a 5-year survival rate of less than
6% and is therefore considered the most malignant and deadly form of lung
cancer.[’l Standard first-line treatments include a combination of etoposide
and platinum-based chemotherapy. Because this treatment is limited, most
SCLC patients experience relapse and metastasis. Therefore, the use of new
therapeutics is very important. Studies have shown that herbal remedies,
particularly Chinese herbal medicine and its extracts, have shown good
efficacy with low toxicity in treating multiple tumors in clinical practice.®
Study results suggest that the overall survival of SCLC patients is improved
by Chinese herbal medicine.2% I For Inver, studying active ingredients
derived from Chinese plants for treating SCLC is very important and can be
considered promising. Tanshinone IIA (Tan IlA) is an extracted compound
with antitumor activity.***41 However, studying the underlying molecular
mechanism is challenging and not widely accepted worldwide. Tanshinone
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I1A is one of the main active ingredients of Salvia miltiorrhiza, whose
antioxidant, anti-inflammatory, and neuroprotective effects have been proven
in studies.[*> ¢ Studies have demonstrated the antitumor effect of Tanshinone
I1A in various cancers, but its antitumor effect on SCLC is not yet fully
understood and remains challenging.!* Therefore, a study that examines the
results of existing studies and presents evidence through synthesis is very
important. Therefore, the present study aimed to determine the efficacy of
Tanshinone 1A SCLC and NSCLC.

2. Material and methods
Search strategy and data sources

To obtain documentation and scientific evidence for the effectiveness of
Tanshinone 1A on small cell lung cancer cells, articles published in
international databases such as PubMed, Web of Science, Scopus, Sites
Direct, Elsevier, Wiley, and the search engine Google Scholar were used. The
search process in these databases was carried out using the keywords lung
cancer, lung Neoplasms, lung Tumors, small cell lung cancer cells, Small-cell
lung cancer, small cell lung carcinoma, metastasis, drug resistance,
Tanshinone A, anti-tumor activity, and medical subject headings (MeSH)
terms were also used, which included ((((((("Lung Neoplasms"[Mesh]) OR (
"Lung Neoplasms/classification"[Mesh] OR "Lung
Neoplasms/therapy"[Mesh] )) OR "Small Cell Lung Carcinoma"[Mesh]) OR
( "Small Cell Lung Carcinoma/prevention and control"[Mesh] OR "Small
Cell Lung Carcinoma/therapy”[Mesh] )) OR "Neoplasm Metastasis"[Mesh])
AND "Drug Resistance"[Mesh]) AND "Salvia miltiorrhiza"[Mesh]) OR
"“tanshinone Il A sodium sulfonate” [Supplementary Concept].

In addition, the reference list of procured items was reviewed to identify
the used items that were not procured using the above methods. All articles
were selected based on inclusion criteria and the PICOS strategy.

Inclusion and exclusion criteria

Inclusion criteria included: small cell lung cancer cells (P: population);
Tanshinone 1A (I: Interventions); Studies with or without a control group (C:
comparison); Studies that reported outcomes such as small cell lung cancer
cell proliferation and migration (O: result); All randomized clinical trials,
animal studies, in vitro and in vivo studies (S: studies). Excluded from the
study were studies published in languages other than English, review studies
and books, qualitative studies, studies without complete results, and scientific
sources without full text.

Selection and data collection process

A form developed based on the research purpose was used for data
extraction. This form contained sections such as first author's name, year, lung
cancer types, sample size, study groups, Tanshinone I1A group, control group,
cell and in vitro treated cells of the study. Two independent authors, Koror
and the third, checked the data separately and evaluated the completed form.
All articles were entered into the End. Note X.8 software and the full text of
the articles were reviewed by two independent authors. Any disagreements
between the two authors were resolved through discussion, and a third
reviewer was consulted when necessary.

Statistical analysis

Version 17 of STATA was used to analyze the data. 12 values representing
25%, 50%, and 75% of small, medium, and large amounts of heterogeneity
were obtained using the I index and P value <0.1 for the Q test, which was
used to assess the heterogeneity of the studies. We applied the random effects

model, REML method, and effect size with a 95 percent confidence interval
(CI). We used the Egger test to verify publication bias.

3. Results
Study selection

The first search turned up 291 articles. Initially, it was discovered by
reading the article titles that 61 articles had been deleted because they were
duplicates. In the subsequent phase, 190 articles that did not pertain to the
current study's goals were eliminated from consideration by reviewing the
abstracts of the 208 articles by the inclusion and exclusion criteria. During the
third stage, 11 articles were eliminated based on insufficient, irrelevant, or
inconsistent data with the goals, following a thorough review of the complete
texts of the remaining 18 articles. In the end, this study made use of seven
publications.
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Fig. 1. PRISMA 2020 Checklist.

Effects of Tanshinone I1A treatment on Cell lung cancer proliferation
downregulation
Small cell lung cancer

There was minimal inter-study heterogeneity (12=0; p=0.86) and a 4.8%
(ES: 4.8, 95 percent Cl -0.61, 1.56) down-regulation of SCLC proliferation
following Tanshinone 1A treatment (Q=0.03) in Fig. 2. These findings show
that Tanshinone I1A treatment decreased SCLC cell migration by inhibiting
various processes, including EMT.

Non-small cell lung cancer

There was minimal inter-study heterogeneity (1>=0; p=0.89) and a 6.2%
(ES: 6.2%, 95 percent Cl 0.23, 1.01) down-regulation of NSCLC proliferation
following Tanshinone IIA treatment. Q=1.15) in Fig. 3. These findings
suggest that Tanshinone I1A treatment inhibited NSCLC cell migration.
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Study characteristics Publish bias

Table 1 outlines the approaches and procedures used in the studies. Some Based on Fig. 4, it can be concluded that bias was not present in the
of the studies studied cells similarly, but the cells' in vitro treatment duration studies included in the meta-analysis because the data in the funnel plot did
was consistent across all of them. not disperse.

Table 1. Characteristics of included studies.

Types of Lung . Study Tanshinone 1A Control Cells Treated in
Study. Years Sample Size Cells .
Cancer Groups Group Group Vitro
. . H1688, .
Tanshinone Intraperitoneal Ha446 Tanshinone 1IA
Jiang etal., scLe 10 Male IIA (n=5) injection of 10 10 mg/kg BEAS éB 0,1,2,4,0r6
20241471 BALB/nude mice Control mg/kg Tanshinone of saline and HBE uM) for 24, 48, or
(n=5) I1A every other day 72h.
cells
. Tanshinone I1A (20 Human Tanshinone 11A
Tanshinone
12 male BALB/c- 1A (n=6) mg/kg) NSCLC (0,1, 2and 4 pM)
. n= . . .
Qietal., 2022 18 NSCLC nu/nu nude male Control intraperitoneally Saline A549 and or LY294002 (10
mice every day for two H292 cell uM) for 24, 48,
(n=6) .
weeks lines 72h

Tanshinone 1A

A549, PC- 0,1,2and 4 uM
20 mg-kg—1 for Tan Vehicle ( HM)

Bai et al., 2022 [*9 NSCLC Nude BALB/c mice NR HA control 9, HCC827, or LY294002 (10
and H1975 M) for 24, 48,
72h
Intraperitoneal Tanshinone I1A
Tanshinone L . HCC827, (0,1, 2and 4 pM)
6-week-old femal t f 10 Vehicl
Gao et al., 202021 NSCLC WeSKCOld TEMATe ) A and njection ot SN 1975, and  or LY294002 (10
athymic nude mice mg/kg Tanshinone control
Control . A549 uUM) for 24, 48,
1A daily
72h
. Tanshinone 1A
Tanshinone (2.5-80 1)
. 211 NeCLC e A And .06V pmo
Xie etal., 2015 NSCLC I1A and A549 for 24, 48 and 72
Control
h
Tanshinone 1A
Zhang et al., (2.5-80 pmol/L)
2014122 e — A9 for 24, 48 and 72
h
Tanshinone 1A
Chengetal., (2.5-80 pmol/L)
2010123 SCLC -/ T/ 7 H146 cells for 24, 48 and 72
h
Effect size Weight
Study with 95% CI (%)
Jiang et al., 2024 . 0.40[-0.97, 1.77] 62.31
Cheng et al., 2010 L 0.60[-1.16, 2.36] 37.69
Overall e 0.48[-0.61, 1.56]
Heterogeneity: 1° = 0.00, I = 0.00%, H” = 1.00
Test of 6, = 6;: Q(1) = 0.03, p = 0.86
Testof 8 =0:z=0.86, p=0.03
T T T T
-1 0 1 2

Random-effects REML model

Fig. 2. Forest plot showed the effects of Tanshinone I1A treatment on SCLC proliferation.
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Effect size Weight
Study with 95% CI (%)
Qi et al., 2022 = 0.20[-1.37, 1.77] 6.26
Bai et al., 2022 L 0.80[-0.18, 1.78] 16.02
Gao et al., 2020 —i— 0.90[ 0.12, 1.68] 25.04
Xie et al., 2015 —— 0.50[-0.09, 1.09] 44.51
Zhang et al., 2014 = 0.40[-0.97, 1.771 8.17
Overall - 0.62[ 0.23, 1.01]
Heterogeneity: 1° = 0.00, I = 0.00%, H” = 1.00
Test of 6, = 6;: Q(4) =1.15, p = 0.89
Testof 6 =0:z=3.10, p = 0.00
-1 0 1 2
Random-effects REML model
Fig. 3. Forest plot showed the effects of Tanshinone 11A treatment on NSCLC proliferation.
Funnel plot Funnel plot
5 . 5
2 ‘ | ; 3 : ; 3
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Fig. 4. The funnel plot showed the relationship between a study's effect size and precision.

4. Discussion

This study presents the first meta-analysis that we are aware of that looks
at tanshinone 1l1A's ability to slow down the growth of lung cancer cells.
According to the searches, just seven articles were found overall, with two
discussing SCLC. Given the available data, neuroendocrine-derived SCLC is
an aggressive form of the disease with a rapid course and a metastasis rate of
over 50% in most cases.? While initial chemotherapy and radiation therapy
response rates are adequate, the majority of these patients have advanced
stages of their illnesses.?® Thus, one section of this study examined the impact
of Tanshinone 1A treatment on SCLC proliferation to offer a fresh approach
to the development of SCLC treatment. The effects of Tanshinone IIA
treatment on down-regulating SCLC proliferation were 4 points 8% in the
current meta-analysis. Five articles that looked into the impact of Tanshinone
IIA on down-regulating NSCLC proliferation were included in the meta-
analysis in the second section of the study. A meta-analysis revealed that
Tanshinone IlIA treatment had a 6.2 percent down-regulation effect on
NSCLC proliferation. Tanshinone IIA has been demonstrated in earlier
research to possess antitumor properties and to be able to effectively suppress
the growth of cell lines, including those from liver, pancreatic, and colon
cancers.*® 261 According to studies, Tanshinone IIA may inhibit HK2-

mediated glycolysis in oral squamous cell carcinoma.?” This could have an
antitumor effect. Tanshinone IIA has been demonstrated in studies to
potentially suppress HK2-mediated glycolysis in oral squamous cell
carcinoma, which may have an antitumor effect. Additionally, Tanshinone
IIA treatment decreases PKM2 and HK2 expression in cervical cancer
cells.[®10n the other hand, not much research has been done in this field, and
opinions differ on the findings. A study shows EMT links to the NSCLC and
SCLC metastasis processes.? Epithelial cells alter their polarity from apical-
basal to anterior-posterior during EMT, severing their connections with
nearby cells and adjusting to the characteristics of migrating mesenchymal
cells.®! According to study findings, Tanshinone IIA may effectively
contribute to tumor growth and cell migration by upregulating E-cadherin and
downregulating vimentin expression. !

5. Conclusion

According to current research, tanshinone 1A can inhibit the growth of
both SCLC and NSCLC. Therefore, Tanshinone IlA is a viable treatment
option for both. Future research should focus more attention on the numerous
pathway inhibition studies that have been reported. Toxicological
investigations require more research.
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