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HIGHLIGHTS ABSTRACT

e The pHLIP technology suggests
numerous methods for progressive
urinary tract cancer management.
e The pHLIP- ICG is used for
diagnosis and transurethral resection
of bladder cancer.

e The pHLIP- ICG is utilized to
inhibit the growth of bladder cancer
cells.
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Editorial: As carly as 1948, surgeons used fluorescent
imaging to recognize and focus on intracranial neoplasms
through neurosurgery when they observed that fluorescein
concentration improved in neoplastic tissue (1). They
targeted tumor cells with therapeutic and investigative
causes due to the physiological alterations between wild
and tumor tissues (1). In addition to providing a novel and
advanced method for evaluating cancer prognosis, pHLIP
demonstrates differential binding of metastatic and non-
metastatic cancers. A pHLIP peptide is specific to the
acidic microenvironment of cancer cells (0.2-0.3) and high
rates of glucose metabolism, diagnose cancers, metastatic
lesions, and lipid bodies in necrotic tissues, and the use of

Fluorescence imaging is being used in a variety of new surgical uses. Many
innovative fluorescent probes and imaging plans are also being advanced as part
of the technology. The Low-pH insertion peptide (pHLIP) technology may offer
numerous methods for progressively managing urinary tract cancers. For diagnosis
and transurethral resection of bladder cancer, pHLIP-Indocyanine green (pHLIP-
ICG) has been used inside the bladder, and pHLIP-amanitin has been utilized to
inhibit the growth of bladder tumor cells.

Keywords: pHLIP; Bladder Cancer; Fluorescent Imaging

pHLIP-amanitin for treating superficial bladder cancers
through intra-vesical induction (2-4).

A lack of mixtures with properties that alter dramatically
when pH 6.0-7.5 is probably why the acidic extracellular
environment in cancers has not been adequately exploited.
This novel and innovative technique is proposed for
targeting malignant tumors based on a physiological
property - the acidic extracellular environment - that
addresses a significant issue in diagnosing cancers,
monitoring their treatment response, and identifying
potential complications. Utilization of pHLIP peptides
as both diagnostics and therapeutics with imaging label
(N-terminus) and chemotherapeutic cargo (C-terminus)
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would permit medicine delivery to be monitored, which
would serve as an essential tool for predicting prostate
and bladder cancer treatment outcome (3, 5).

This new technology is frequently updated, and many
novel fluorescent probes and imaging plans are being
developed to diagnose prostate and bladder cancer (1).
Researchers use a water-soluble Near-infrared fluorescent
(NIRF) to target the low pH of extracellular and enable
visualization of high-grade urinary tract cancers such
as muscle invasive and non-muscle invasive in human
bladder cancer and upper urinary tracts under ambient
dye-like conditions ICG and as pHLIP (2, 3).

In addition to enabling surgeons to visualize fluorescence
wavelengths otherwise invisible to the naked eye and
to improve contrast against auto-fluorescence, NIRF
contrast agents allow deeper tissue penetration and more
excellent contrast in the presence of a fluorescent signal
and targets injury or biopsy and treatment (2, 6). As a
result, pHLIP targeting urinary tract cancers improves
diagnostic imaging and injuries resection and can be
supported by treatments with targeted pHLIP delivery of
cytotoxic causes to bladder cancer cells (2, 7, 8).

The Fluorescent pHLIP-ICG can successfully identify
non-invasive injuries, dysplasia, and Urothelial
Carcinoma in Situ with a sensitivity and specificity of
98% and 100%, respectively, although analysis and
treatment using traditional white light methods may be
very problematic (2, 9). The pHLIP technology may offer
numerous prospects for the progressive management of
urinary tract cancers (1). For diagnosis and transurethral
resection of bladder cancer, pHLIP- ICG has been
utilized inside the bladder, and pHLIP-amanitin has been
utilized to prevent the growth of bladder cancer cells (2).

Conclusions

Imaging with the pHLIP-ICG peptide enhances early
diagnosis of cancers such as bladder and may permit new
treatment alternatives.
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Abbreviations

ICG Indocyanine green

NIRF Near-infrared fluorescent
pHLIP  Low-pH insertion peptide

Translational Research in Urology, 4(4): 151-153 Autumn 2022



pHLIP as a new Technology 153

References

1. Landau MJ, Gould DJ, Patel KM. Advances in fluorescent-image
guided surgery. Annals of translational medicine. 2016;4(20).

2. Moshnikova A, Golijanin B, Amin A, Doyle J, Kott O, Gershman
B, et al. Targeting bladder urothelial carcinoma with pHLIP-ICG and
inhibition of urothelial cancer cell proliferation by pHLIP-amanitin.
Frontiers in Urology. 2022:36.

3. Brito J, Golijanin B, Kott O, Moshnikova A, Mueller-Leonhard C,
Gershman B, et al. Ex-vivo imaging of upper tract urothelial carcinoma
using novel pH low insertion peptide (variant 3), a molecular imaging
probe. Urology. 2020;139:134-40.

4. Rezaeian A, Esmaeili Tarki F, Karimi Taheri K. Exosomes and
Urological Cancers. Translational Research in Urology. 2022;4(3):112-
9.

5. Golijanin J, Amin A, Moshnikova A, Brito JM, Tran TY, Adochite
R-C, et al. Targeted imaging of urothelium carcinoma in human bladders
by an ICG pHLIP peptide ex vivo. Proceedings of the National Academy
of Sciences. 2016;113(42):11829-34.

6. Gayle S, Aiello R, Leelatian N, Beckta JM, Bechtold J, Bourassa P,
et al. Tumor-selective, antigen-independent delivery of a pH sensitive
peptide-topoisomerase inhibitor conjugate suppresses tumor growth
without systemic toxicity. NAR cancer. 2021;3(2):zcab021.

7. Xia Y, Wang X, Liu Y, Shapiro E, Lepor H, Tang M-S, et al. PKM2
Is Essential for Bladder Cancer Growth and MaintenanceNononcogene
Addiction of Urothelial Tumors to PKM2. Cancer Research.
2022;82(4):571-85.

8. Fallah B, Barikzaei P, Barikzehi M, Khalili N, Nasiriani K,
BagherAbadi M. Effect of Telenursing on Life Quality and Care Burden
of Caregivers in Patients Undergoing Bladder Tumor Resection through
Duct. Translational Research in Urology. 2022;4(3):145-50.

9. Podder A, Joseph MM, Biswas S, Samanta S, Maiti KK, Bhuniya
S. Amphiphilic fluorescent probe self-encored in plasma to detect pH
fluctuations in cancer cell membranes. Chemical Communications.
2021;57(5):607-10.

Author (s) biosketches

Pakdel A, MD, Department of Urology, Tabriz University of Medical Sciences, Tabriz, Iran.

Email: ali.pakdell@yahoo.com

Abdulabbas HS, MD, Continuous Education Department, Faculty of Dentistry, University of Al-Ameed, Karbala, 56001,
Iraq.

Email: hadi-sajid@alameed.edu.iq

Mirzaei A, PhD, Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran.

Email: mirzaee.scholar@gmail.com

How to cite this article
Pakdel A, Abdulabbas HS, Mirzaei A. pHLIP Technology and Early Diagnosis of Bladder

Cancers. Translational Research in Urology. 2022 Nov 4(4): 151-153.
DOI: 10.22034/TRU.2022.367821.1132
URL: https://www.transresurology.com/article 159981.html

Translational Research in Urology, 4(4): 151-153 Autumn 2022



