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Explore the unexplored: Potential anti-tumor properties of Rhododendron

against bladder cancer.

Ajnish Ghimire'

'Nepal Health Research Council, Kathmandu, Nepal.

As cancer cases are increasing worldwide,
various methods for the treatment of cancer are
still ongoing. The use of medicinal plants for the
treatment of both major and minor ailments have
been practiced since ancient days. Rhododendron
is an evergreen tree that belongs to the family
Ericaceae with distribution in most regions of the
world. Studies have shown cytotoxic effects of
the plant against cancer cell lines supporting the
anti-cancer properties . However, the anticancer
effect of Rhododendron on the cell lines
responsible  for bladder cancer remains
unexplored. Bladder cancer ranks as the ninth
most common cancer worldwide with developing
countries contributing to more than 60% of the
bladder cancer incidence and mortality above
50%. Various assays such as lactate
dehydrogenase (LDH) , growth inhibition assay
and techniques such as flow scytometry can be
performed to examine the extract of various
Rhododendron species against a variety of
bladder cancer cell lines.

Various modalities are used for the treatment of
carcinoma bladder including chemotherapeutic
agents and surgical removal of bladder to name a
few, which have their own benefits and
drawbacks. Hence, exploring the anticancer effect
of Rhododendron against bladder carcinoma
could be promising, since it can be naturally
synthesized, and is expected to have lesser side
effects in comparison to the chemically
synthesized drugs. The American Cancer Society
estimates 83,730 new cases of bladder cancer in
the United States. The carcinoma of bladder is
commonly positioned in the urinary tract and
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gender wise distribution shows that it is the fourth
most common cancer among men and eight most
common cancer among women.” The most
common risk factor for bladder cancer is smoking
and it has been estimated that the exposure to
aromatic amines and arsenic also possesses
serious threat to bladder cancer.’ It is found that
80% of bladder cancer are non-muscle invasive
bladder cancer (NMIBC) with the remaining
accounting for muscle invasive bladder cancer
(MIBC). The recurrence rate for NMIBC is
found to be 60 to 70%. * Despite Transurethral
resection (TUR), the first line treatment for
bladder cancer, it is still likely that 60-90% of
NMIBC bladder cancer will reoccur.’ Likewise,
radical cystectomy is another standard treatment
for MIBC. However, within a duration of 2
year’s, approximately 50% of MIBC patients
have a 50% chance of developing metastases and
even after surgery, the survival rate is 50%.
Cisplatin based chemotherapy is the first line
treatment for advanced and critical stages of
bladder cancer. Regardless of initial high
response rate, the long-term survival chances are
low.” Studies have found that the adverse side
effects of cisplatin-based treatment include
damage in the renal tubules, neurotoxicity,
ototoxicity, and bloodstream infection. ®
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Hence, finding an alternative treatment for
bladder cancer is necessary to minimize the side
effects of chemotherapy. Natural agents could be
one of the potential sources of cancer treatment.
Plants have been used as natural medicine since
ancient days because of antioxidant properties and
studies have found that medicinal plants can be
used to eliminate the side effects of
chemotherapy.” Rhododendron is one of the
ornamental plants which is found especially in the
Himalayan range of India, Nepal, and Bhutan. '

Only few studies have been conducted so far, to
explore the anticancer effects of Rhododendron
and has shown anti-proliferative activity against
lung carcinoma cells via apoptosis. The leaf
extract of Rhododendron arboreum and
Rhododendron campanulatum inhibited the
growth of cervical (HeLa) cancer cells by 60%."
Hyperin, an active metabolite in Manchurian
Rhododendron, inhibits the growth of human
endometrial cancer cells.'? Based on the evidence
and study, it is hypothesized that the flower of
Rhododendron shows potential growth inhibitory
effect against bladder cancer cell lines. It would
be novel to use the extract prepared from the
flower and leaf of Rhododendron species against
bladder cancer. Various assays need to be carried
out to explore the potential anticancer
mechanism. Hence, growth inhibition assay,
cytotoxicity assay (Lactate Dehydrogenase
Assay), Cell Survival Assay, Flow Cytometry
technique can be performed. The active
metabolites present in the prepared extract can be
identified by using Liquid Chromatography Mass
Spectrometry (LCMS) and for structural
identification of those metabolites, Nuclear
Magnetic Resonance (NMR) Imaging is essential.
However, demonstrative research on in-vitro and
in-vivo studies are required for the potential
discovery of anti-cancer molecules.

Previous studies have shown the -cytotoxic
properties of Rhododendron flower extract on

breast and colon cancer cell lines. From the
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cytotoxicity assay, it is expected that the extract
prepared could also have a cytotoxic effect on
bladder cancer cell lines. The extract is expected
to lyse the bladder cancer cell line by releasing
lactate dehydrogenase (LDH) without affecting
the normal cell line. From the growth inhibition
assay, the growth of bladder cancer cell lines
could be expected to undergo inhibition by the
extract prepared from the Rhododendron as
compared to the negative control. From the flow
cytometry assay, it can be assumed that the
extract prepared from Rhododendron could
exhibit apoptosis-like effect. Furthermore, the
increasing concentration of extract can induce
apoptosis. Further analysis of caspase activity can
be examined by zymography assay. From LCMS,
it can be expected that the extract of
Rhododendron species from Nepal, could have
active compounds like quercetin, coumaric acid,
rutin and other novel compounds. If in-vitro
studies show positive results, in-vivo studies can
be further performed. BALB/c Nude Mouse can
be used for clinical experiments. The bladder
tumor can be induced in the mouse by
intraperitoneal injection (ip). The mice can be
divided into three groups: control, cisplatin
treated, and Rhododendron treated. The mouse
should be housed in a pathogen-free condition
with constant temperature and humidity. It is
expected that the tumor size of the mice treated
with Rhododendron extract could reduce in size
with less side effects than the mice treated with

cisplatin.

Despite the availability of a variety of treatment
options there are chances of recurrence of bladder
cancers with many side effects. There is an urgent
need in finding novel alternative cancer treatment
with lesser side effects. It is therefore necessary to
study the potential anticancer properties of the
Rhododendron plant and it’s species that could
lead to the development of anticancer drugs.



Ajnish Ghimire. Explore the unexplored: Potential anti-tumor properties of Rhododendron against bladder cancer.

References

1. Gautam V, Sharma A, Arora S, Bhardwaj R,
Ahmad A, Ahamad B et al. In-vitro antioxidant,
antimutagenic and cancer cell growth inhibition
activities of Rhododendron arboreum leaves and
flowers. Saudi Journal of Biological Sciences.
2020;27(7):1788-1796.
https://doi.org/10.1016/1.sbs.2020.01.030
PMid:32565697 PMCid:PMC7296477

2. Bladder Cancer [Internet]. Cancer.org. 2021 [cited
22 December 2021]. Available from:
https://www.cancer.org/cancer/bladder-cancer.html

3. Kim Y, Byun S, Ahn H, Kim C, Hong B, Yoo S et
al. Comparison of outcomes between trimodal
therapy and radical cystectomy in muscle-invasive
bladder cancer: a propensity score matching analysis.
Oncotarget. 2017;8(40):68996-69004.
https://doi.org/10.18632/oncotarget. 16576
PMid:28978174 PMCid:PMC5620314

4. Aldousari S, Kassouf W. Update on the
management of non-muscle invasive bladder cancer.
Canadian  Urological =~ Association  Journal.
2013;4(1):56

https://doi.org/10.5489/cuaj.777

PMid:20165581 PMCid:PMC2812001

5. Lutzeyer W, Riibben H, Dahm H. Prognostic
Parameters in Superficial Bladder Cancer: An
Analysis of 315 Cases. Journal of Urology.
1982;127(2):250-252.
https://doi.org/10.1016/S0022-5347(17)53725-8

6 Rosenberg J, Carroll P, Small E. Update on
Chemotherapy For Advanced Bladder Cancer.
Journal of Urology. 2005;174(1):14-20.
https://doi.org/10.1097/01.ju.0000162039.38023.5f
PMid:15947569

7 Alfred Witjes J, Lebret T, Compérat E, Cowan N,
De Santis M, Bruins H et al. Updated 2016 EAU
Guidelines on Muscle-invasive and Metastatic

Bladder Cancer. European Urology.
2017;71(3):462-475.
https://doi.org/10.1016/j.eururo.201 2
PMid:27375033

8. McWhinney S, Goldberg R, McLeod H. Platinum
neurotoxicity pharmacogenetics. Molecular Cancer
Therapeutics. 2009;8(1):10-16.
https://doi.org/10.1158/1535-7163.MCT-08-0840
PMid:19139108 PMCid:PMC2651829

9. DEMIR S, TURAN I, ALIYAZICIOGLU Y.
Rhododendron luteum Yaprak Ekstraktinin Insan
Kanser Hiicre Serilerindeki Sitotoksik  Etkisi.
Kahramanmaras Siit¢ii Imam Universitesi Tarim ve
Doga Dergisi. 2018;:950-956.
https://doi.org/10.18016/ksutarimdoga.vi.421283

10. Srivastava P. Rhododendron Arboreum: An
Overview. Journal of Applied Pharmaceutical
Science. 2012; 2(1):158-162.

IJMBioS || 2021 Vol.5 | No. 2

11. Kumar N, Painuli S, Joshi S, Bhardwaj A, Meena
R, Misra K et al. In vitro antioxidant and anticancer
activities of leaf extracts of Rhododendron arboreum
and Rhododendron campanulatum from Uttarakhand
region of India. Pharmacognosy Magazine.
2018;14(57):294.

https://doi.org/10.4103/pm.pm 15 18

12. Li F, Yu F, Yao S, Si Y, Zhang W, Gao L.
Hyperin Extracted from Manchurian Rhododendron
Leaf Induces Apoptosis in Human Endometrial
Cancer Cells Through a Mitochondrial Pathway.
Asian Pacific Journal of Cancer Prevention.
2012;13(8):3653-3656.
https://doi.org/10.7314/APJCP.2012.13.8.3653
PMid:23098449



https://doi.org/10.1016/j.sjbs.2020.01.030
https://doi.org/10.18632/oncotarget.16576
https://doi.org/10.5489/cuaj.777
https://doi.org/10.1016/S0022-5347(17)53725-8
https://doi.org/10.1097/01.ju.0000162039.38023.5f
https://doi.org/10.1016/j.eururo.2016.06.020
https://doi.org/10.1158/1535-7163.MCT-08-0840
https://doi.org/10.18016/ksutarimdoga.vi.421283
https://doi.org/10.4103/pm.pm_15_18
https://doi.org/10.7314/APJCP.2012.13.8.3653

