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Protective effect of histidine against iron-induced toxicity in HEK-293
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Anaemia is a common complication of chronic kidney disease (CKD), and the prevalence increases with progression of kidney dam-
age in the patients. Consequently anaemia in CKD is treated with iron supplementation of which excess iron has been associated with
oxidative stress and tissue damage(1). Iron has the capacity to accept and donate electrons readily, and this property allows redox
reactivity and the generation of free radicals via Fenton and Haber-Weiss reactions(2). Studies have reported that L-histidine exhibited
antioxidant activities by scavenging free radicals and by chelating divalent metal ions(3).

This study therefore evaluated the protective function of histidine in human embryonic kidney cells (HEK-293) that were challenged
with a potent iron substrate. HEK-293 cells were treated with different concentrations of histidine before being subjected to 20 μmol/L
of 8-hydroxyquinoline and 50 μmol/L of ferric ammonium citrate (8HQ+ FAC) for 2 hours. Afterwards cell viability was tested with
3-(4,5-dimethylthiazol-2yl)-2,5-diphenyltetrazolium bromide, (MTT assay). The effect of histidine on the levels of haemoxgenase-1
(HO-1) mRNA was measured by qPCR after cells were exposed to 8HQ+FAC for 6 hrs.

Histidine (100–500 µM) significantly P < 0·05) exerted a protective effect on HEK-293 cell viability against iron-induced stress.
N- Acetylcysteine (NAC) at 500 μmol/L, used as a positive control, was equally cytoprotective against iron-induced cell damage
(Fig. 1). HO-1 mRNA increased significantly (P < 0·05) when HEK-293 cells were pre-treated with NAC and then challenged with
8HQ+ FAC (Fig 2). Pre-treatment with histidine only exhibited an insignificant increase in HO-1 mRNA level after exposure to
8HQ+ FAC. HO-1 levels possibly correlate with antioxidant response to stress or oxidative damage in the cells.

Histidine seems to protect HEK-293 cells against iron-induced cytotoxicity in a concentration dependent manner. The mechanisms
by which histidine confers cytoprotection against iron damage are being investigated.
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Fig. 1. Cytoprotective function of histidine Fig. 2. HO-1 Expression

Proceedings of the Nutrition Society (2017), 76 (OCE4), E188 doi:10.1017/S0029665117003500

P
ro
ce
ed
in
gs

o
f
th
e
N
u
tr
it
io
n
So

ci
et
y

https://doi.org/10.1017/S0029665117003500 Published online by Cambridge University Press

http://crossmark.crossref.org/dialog/?doi=10.1017/S0029665117003500&domain=pdf
https://doi.org/10.1017/S0029665117003500

