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ARTICLE INFO ABSTRACT

Article history: In radiation therapy, adverse side effects are often induced due to the excessive cell death that occurs in
ReC?IVEd 16 May 2014 radiosensitive normal cells. The radiation-induced cell death of normal cells is caused, at least in part, by
Revised 5 June 2014 apoptosis, which undergoes via activation of p53 and increase in the p53 protein, a zinc-containing tran-

Accepted 6 June 2014

Available online 18 June 2014 scriptional factor, in response to cellular damage. Therefore, radioprotective drugs that can protect nor-

mal cells from radiation and thus suppress adverse side effects would be highly desirable. We report
herein on the radioprotective activity of 8-hydroxyquinoline (8HQ) derivatives that were initially
designed so as to interact with the Zn?* in p53. Indeed, the 5,7-bis(methylaminosulfonyl)-8HQ and 8-
methoxyquinoline derivatives considerably protected MOLT-4 cells against y-ray radiation (10 Gy),
accompanied by a low cytotoxicity. However, mechanistic studies revealed that the interaction of these
drugs with p53 is weak and the mechanism for inhibiting apoptosis appears to be different from that of
previously reported radioprotectors such as bispicen, which inhibits apoptosis via the denaturation of
p53 as well as by blocking both transcription-dependent and -independent apoptotic pathways.
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1. Introduction Radiation
Radiation therapy is a major form of cancer therapy,' in which Generation of reactive
tumor cells are forced to undergo cell death by strong and spatially oxygen speices (ROS)
controlled radiation. Generally, this therapy is thought to be less
: : : p53-independent
invasive than surgery. However, adverse side effects such as death DNA-damages ——) ">~ "2

of bone marrow or intestinal cells are sometimes induced, due to
the apoptosis of radiosensitive normal cells that are in close prox-

o . . Activation of p53
imity to the tumor tissue.? Therefore, the development of radiopro- Transcription- P Transcription-
tective drugs that can protect normal cells against radiation and dependent independent
thus suppress adverse side effects are urgently needed. i pathway pathway

The radiation-induced cell death of normal cells is caused, at Specific DNA-binding Interaction of p53

. . . . . = nteraction or p

legst 1n3part., by the -mductlon. Qf apoptosn§ l:?y the p53 protein of p53 with Bcl-2 family
(Fig. 1),” which is a zinc-containing transcription factor. The p53 ﬂ on mitochondria
protein is known as a tumor-suppressor factor and is frequently v
mutated or inactivated in various cancer cells.* In the case of crit- Transcription of
X h X e : T apoptosis-related proteins
ical DNA-damage in radiosensitive normal cells by radiation, the (PUMA etc)
activation of p53 proteins induce apoptosis as a result of an acute

p53-dependent apoptosis

* Corresponding author. Tel./fax: +81 4 7121 3670.
E-mail address: shinaoki@rs.noda.tus.ac.jp (S. Aoki). Figure 1. Possible radiation-induced apoptosis pathways.
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Figure 2. Chemical structures of reported radioprotectors and related compounds,

(a) radical scavengers and (b) p53 inhibitors.
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Figure 3. General structure of 8HQ derivatives in this work.

radiation reaction.” The mechanisms responsible for p53-induced
apoptosis are classified into a transcription-dependent pathway
and a transcription-independent pathway, as indicated in Figure 1.°
In the transcription-dependent pathway, p53 binds to DNA and
induces apoptosis. In the transcription-independent pathway, on
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Scheme 1. Synthesis of 5-aminosulfonyl-8HQ derivatives.



Download English Version:

https://daneshyari.com/en/article/1357995

Download Persian Version:

https://daneshyari.com/article/1357995

Daneshyari.com


https://daneshyari.com/en/article/1357995
https://daneshyari.com/article/1357995
https://daneshyari.com/

