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ARTICLE INFO ABSTRACT
Artic!e history: Pistacia lentiscus (Anacardiaceae) is commonly used in folk medicine to treat various dis-
Received 10 December 2015 eases. The aim of the present study was to the hepatop ive and antioxid
Received in revised form activities of extracts of P. lentiscus leaves (PL) and fruits (PF) against experimentally induced
10 March 2016 liver damage. Furthermore, characterization of extracts was attempted by a spectroscopic
Accepted 15 March 2016 methodology (Fourier transform infrared spectroscopy) and high-performance liquid
‘ Available online 29 April 2016 chromatography with diode array detection analysis. A hepatoprotective potential against
{ P 1 [165 mg/kg body weight (b.w.)] toxicity was noticed in mice pretreated with
{ Keywords: the same dose of PL or PF extract (125 mg/kg b.w.) or a combination of both (PL/PF 63/63 mg/
a-amylase kg b.w.), as revealed by an analysis of biochemical par: lanine aminotransferase,
antidiabetic aspartate aminotransft and alkaline phospt activities and total bilirubin). These

results were confirmed by histological examination of the liver, which revealed significant

antioxidant

Fourier transform infrared spec- protection against paracetamol-induced hepatic necrosis. Furthermore, PF extract exhibi-

troscopy ted a promising antidiabetic activity in streptozotocin-induced diabetic rats, similar to the

hepatoprotective reference drug glibenclamide (0.91 g/L), a result confirmed by in vitro inhibition of a-
high-performance liquid chroma- amylase. We demonstrated that the leaf crude extract showed the best effect in all tested
tography methods, compared to its fruit counterpart, probably due to the presence of higher

amounts of phenolic compounds, as determined by phytochemical and Fourier transform
infrared spectroscopy analyses. Moreover, high-performance liquid chromatography with
diode array detection led to the identification of six compounds for each part of the plant.
Gallic acid, a characteristic compound of Pistacia species, was most abundant in leaves and
fruits, while luteolin was detected for the first time in fruits. Obtained activities of P. len-
tiscus extracts may well be due, at least in part, to the presence of the above compounds.
Copyright © 2016, Food and Drug Administration, Taiwan. Published by Elsevier Taiwan
LLC. This is an open access article under the CC BY-NC-ND license (http:/
creativecommons.org/licenses/by-nc-nd/4.0/).
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Abstract: Fraxinus angustifolia leaves and bark are used in traditional medicine against various infl
i ©oXygen species (ROS) generation by the NADH oxidase activity of enzymes such as xanthine oxidoreductase
igate the in vitro and in vivo inhibitory activities of this enzyme by Fraxinus angustifolia

incumbent to reactive

| (XOR). This study was designed to investi

y-related pathol

extracts. The leaf organic phase of ethyl acetate (LFA) and its bark aqueous counterpart (BFA) showed the strongest anti-NADH oxidase

! activity in vitro (IC_ = 38.51 and 42.04 pgmL!
| (53% and 19%, respectively) and nonenzymati
NADH oxidase potential of the leaves and bark

» respectively). They consequently suppressed superoxide generation both enzymatically
cally (34% and 19%, respectively). These results were corroborated in vivo, with high anti-
extracts (75.32% and 51.32%, respectively) concomitant with moderate hypouricemic

activities (36.84% and 38.59%, respectively). Bio-guided fractionation led to the identification, by LC-DAD-MS/MS, of esculin and

| XOR. These results plead in favor of the use of

Key words: Fraxinus angustifolia, NADH oxidase, xanthine oxidoreductase,

1. Introduction
Xanthine oxidase (XO) and xanthine dehydrogenase
(XDH) are interconvertible forms of the same enzyme,
known as xanthine oxidoreductase (XOR). In a
mammalian fresh tissue, XOR exists under the XDH
form, which is NAD-dependent and produces primarily
NADH at the FAD site (Waud and Rajagopalan, 1976;
Hattori, 1989). However, this form is easily converted
to an O, dependent type (XO) during the procedures of
extraction and purification. Both forms of the enzyme
show NADH oxidase activity, with generation of ROS, but
XDH is somewhat more effective in this respect (Atmani et
al,, 2005). In milk, the physiological function of xanthine
oxidase has long been a puzzle, but it turned out to playan
antimicrobial defensive role in the neonatal gut because of
ROS generation (Harrison, 2005). The secretion of milk fat
globules is another useful task of the enzyme in a process
dependent on the enzyme protein rather than on its
enzymic activity (Harrison, 2006). In liver and intestine,
ROS species are directly produced by XOR, with uric acid
as its end product, whereas they are generated secondarily
by XDH, as the enzyme produces primarily the reduced

* Correspondence: djatmani@yahoo.com

calcelarioside in bark and kaempferol glucoside in leaves as the main compounds responsible for the anti-NADH oxidase activity of
E angustifolia as a source of potentially interesting therapeutic substances.

phenolics, hyperuricemia

B-nicotinamide adenine dinucleotide (NADH) (Sanders et
al,, 1997; Vorbach et al., 2002). In this case, an increase is
observed in NADH concentration and the generation of
O, and H,0, is greatly amplified (Maia et al,, 2007). It has
been demonstrated that these ROS species are involved in
the genesis of pathologies such as alcoholic hepatotoxicity
(Teplova et al., 2017) and ischemia-reperfusion injury
(Granger et al., 2001). Additionally, simple upregulation
of XOR activity, irrespective of XDH/XO ratios, could well
be triggered either by hypoxia or by pro-inflammatory
agents, implying a strong link of the enzyme with
inflammation (McCord and Roy, 1982; Cantu-Medellin
and Kelley, 2013). Hyperuricemia could also be generated
by a high XO/XDH activity, causing an accumulation of
uric acid crystals in joints with the ultimate development
of gouty arthritis characterized by an inflammatory
leukocyte response (Haskard and Landis, 2002). Hence,
the inhibition of XO/XDH will contribute to the healing
of this disease.

Numerous studies were directed towards seeking
powerful natural inhibitors of xanthine oxidase
(Berboucha et al., 2009), but much less attention was given
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