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ABSTRACT

In present investigation, the in vitro antioxidant activities of venlafaxine (VEN) and O-desmethylvenlafaxine (ODV)
were studied in DPPH, hydroxyl radical, reducing power, and ferrous ion-chelating models. In DPPH and reducing
power model, the phenolic hydroxyl group of ODV contributed to the antioxidant capacities, where the antioxidant
activities of ODV was better than that of VEN. In hydroxyl radical and ferrous ion-chelating models, the antioxidant
capacities of ODV was equal or somewhat inferior to that of VEN, which indicated that the phenolic hydroxyl
contributed a little in these in vitro antioxidant models. The current results might provide certain proofs to obtain the
insight of action mechanisms of VEN and ODV.
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INTRODUCTION

Depression is a common mental disease estimataffiettt some 350 million people worldwide [1]. Ircfaa World

Mental Health Survey conducted in 17 countries0@2found that about 5% of people reported having@isode
of depression in the previous year [2]. The conditlisplays a high rate of lifetime incidence, gate onset, high
chronicity and significant role impairment. Despaewide range of pharmacotherapeutic options, mespdo

antidepressant medication is subject to delayedtarsl is highly variable. It is also not withoigrsficant adverse
effects. Thus the search for improved antidepreésfaigs remains an ongoing concern.

Venlafaxine (VEN) is a bicyclic phenylethylaminedeal antidepressant which selectively blocks prgsima
reuptake of norepinephrine (NE) and serotonin (5-Without blocking histaminergic, muscarinic @-adrenergic
receptors [3, 4]. Because of this action as a BSeee®&-HT-NE reuptake inhibitor (SNRI), VEN has ade
therapeutic index and improved tolerability profilaen compared with tricyclic antidepressants (TC/A% Apart
from depression, VEN is also used to treat germdlanxiety, obsessive-compulsive and panic disaseavell as
social phobia [6]. Its most common side effectsraresea, somnolence, dizziness, dry mouth, andtisnyda].

O-Desmethylvenlafaxine (ODV, also known as desveniak) is the major (56%) metabolite of VEN (Figure
with antidepressant activity similar to that of VBNt with a much longer half-life [11-13]. ODV isainly
metabolized by UDP-glucuronosyltransferase enzyjhélk making it less prone to polymorphic pharmanekic
and pharmacodynamic variability than VEN [10]. Téaésvorable properties led to ODV being approved-by in
2008 for the treatment of major depressive disorder
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Figure 1. The conversion of venlafaxineto its principal metabolite O-desmethylvenlafaxine by CYP2D6

Depression is associated with an increase in dxelatress and a decrease in antioxidant statushwlamage
neurons and play an important role in the pathophygy of depression [15]. People who suffer fronajon
depressive disorder display lower serum/plasmatial tantioxidant potentials [16] and reduced br@iBH levels
[17] as compared with normal controls. Some phenslibstances, such as vanillin [18], thymol [19id a
flavonoids [20], have free radical scavenging at&s. Invivo, VEN is converted by CYP 2D6 enzyme through
demethylation reaction to generate ODV, which s®a phenolic compound. Based on the above metataifile,
we infer that ODV may have the antioxidant activityich is beneficial for the treatment of depressin previous
work, the ester prodrugs of ODV were designed amthesis, and evaluated their pharmacokinetic ptmseboth

in rats and in beagle dogs [21].

In present investigation, we focused on the coutidms of phenolic hydroxyl group of ODV to the mxidant
activities. Hence, the imitro antioxidant activity of ODV will be tested in fouwlifferent methods, and compared
with those of VEN to obtain the further insightanftidepressant effects.

EXPERIMENTAL SECTION

1. General

ODV (O-desmethylvenlafaxine) and VEN (venlafaxine)waschased from Dingjin Chemical Co., Ltd (Zibo City,
China). DPPH (2, 2-diphenyl-1-picrylhydrazyl), trigtris(hydroxymethyl) aminomethane), ferrozine, and
1,10-phenanthroline monohydrate were purchased fggma-Aldrich Chemical Reagent Co., Ltd (Shanghai,
China). Ferric chloride, ferrous sulfate, and vitar@ were obtained from Energy Chemical Reagent Ctul
(Shanghai, China). Other commercial reagents ardersts were analytical grade and used without &irth
purification. Ultraviolet-visible spectrophotomet@52N was provided by Shanghai Jinjke Industrial, Qdd
(Shanghai, China).

2. 2-Diphenyl-1-picrylhydrazyl (DPPH) Assay

DPPH radical scavenging activity was determinedthsy method reported according to Wang et al [22le T
absorbance (A) of various concentrations of ODV ¥&dN (0.2, 0.4, 0.6, 0.8, 1.0 mg/mL) were determined at the
wavelength of 517 nm respectively, and vitamin ©@Q. 0.004. 0.006. 0.008. 0.01 mg/mL) were used as positive
control. 2 mL of distilled water was added to O.inaL DPPH solution to test the absorbance (Aomnk2 of
sample solution was added to absolute ethanoktdte absorbance (Aj), and 2 mL of sample solutves added to
0.1 mmol/L DPPH solution to test the absorbance.(Ahe clearance ratio (%) was calculated as thieviing
formula: [1-(Ai - Aj)/Ac] x 100%.

3. Hydroxyl Radical-Scavenging Assay

Hydroxyl Radical-Scavenging activity was determineg Fenton method [23]. 1 mL of 1,10-phenanthroline
monohydrate (0.75 mmol/L), 2 mL of PBS buffer (@Ht), and 1 mL of ferrous sulfate solution (0.75 ohfir)
were added to test tube and mixed, then 1 mL ofdgeh peroxide solution (0.12%) was added. Afteuiration at
37°C for 60 min, the absorbance (Ap) was determinethatwavelength of 536 nm. Hydrogen peroxide sofutio
was replaced with distilled water to determine #iesorbance (Ab). Distilled water was replaced widtnious
concentrations of ODV and VEN (0.2.4. 0.6. 0.8, 1.0 mg/mL) to determine the absorbance (As) regspdygt and
vitamin C (0.2 0.4. 0.6. 0.8. 1.0 mg/mL) were used as positive control. The eleee ratio (%) was calculated as
follows: [(As - Ap)/(Ab - Ap)] x 100%.

4. Reducing Power Assay
Reducing power was determined by the method aaogridi Moein et al [24]. 1 mL of various concentatiof

ODV and VEN (0.2 0.4. 0.6, 0.8, 1.0 mg/mL), 2.5 mL of PBS buffer (pH 6.6), and 2rt. of potassium
ferricyanide solution (1%) were added to a testetulmixed and incubated at 50 for 20 mh5 mL of
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trichloroacetic acid solution (10%) was added tergh the reaction, and centrifugated at 5000 rpim fon 10 min,
then 2.5 mL of supernatant, 2.5 mL of distilled @atnd 0.5 mL of ferric chloride solution were addand mixed.
After 10 min, the absorbance was measured at theleagth of 700 nm. vitamin C (0.2.4. 0.6, 0.8, 1.0 mg/mL)
were used as positive control.

5. Ferrouslon-Chelating Assay

Ferrous ion-chelating capacity was determined usheg method reported by Erdogan-Orhan et al [25le T
absorbance (A) of various concentrations of ODV WEdN (0.25. 0.5. 1.0. 2.0. 4.0 mg/mL) were determined at the
wavelength of 562 nm respectively, and EDTA (0.2%. 1.0. 2.0. 4.0 mg/mL) were used as positive control. 1 mL
of distilled water was added to the mixture of é&is sulfate (0.1mmol/L) and ferrozine (0.25mmolébjutions to
test absorbance (Ao), distilled water was replagitdl mL of sample or 1 mL of EDTA to test the afisance of
sample (Ai) or the absorbance of positive contdgj).(The clearance ratio (%) was calculated as ftiewing
formula: [Ao-(Ai - Aj) /Ao] x 100%.

RESULTSAND DISCUSSION

1. 2-Diphenyl-1-picrylhydrazyl (DPPH) Assay

As shown in Figure 2, DPPH radical scavenging &mi/of ODV and VEN were all increased with theltion of
sample concentration, their clearance ratio (CRghied the peak values at a concentration of 1.enin¢17.01vs.
11.65 %). The results indicated that DPPH radicavenging activity of ODV was superior to that oEN, but
inferior to that of vitamin C (0.01 mg/mL, 92.43%Jhe IG, values also confirmed the above fact (ODV:1.34
mg/mL, VEN: 1.46 mg/mL, 0.013 mg/mL).
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Figure 2. DPPH radical scavenging activities of ODV and VEN

2. Hydroxyl Radical Scavenging Assay

As shown in Figure 3, hydroxyl radical scavengioth\aties of ODV and VEN were all increased wittethlevation
of sample concentration, CR values reached the ysaks at a concentration of 1.0 mg/mL (98215.86 %), and
the peak CR value of vitamin C was 45.28 %. Theesponding 1, were 1.47 mg/mL, 1.46 mg/mL, and 1.10
mg/mL. These results showed that the hydroxyl @décavenging capacities of ODV was somewhat iofeio
those of VEN and vitamin C.
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Figure 3. Hydroxyl radical scavenging activitiesof ODV and VEN

3. Reducing Power Assay

As shown in Figure 4, reducing powers of ODV andN/Kere all increased with the elevation of sample
concentration, the absorbance (A) reached the p&lales at a concentration of 1.0 mg/mL (0v840.21), and the
peak A value of vitamin C was 1.14 at a concertratif 0.2 mg/mL. The results indicated that both\Cihd VEN
were electron donors, which combined with raditalserminate the reaction. Owing to the existentphenolic
hydroxyl group, the reducing power of ODV was sgfenthan that of VEN, but inferior to that of vitanC.
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Figure 4. Reducing powersof ODV and VEN

4. Ferrous lon-Chelating Assay

As shown in Figure 4, at a concentration of 4 mg/mhle CR values of ODV, VEN, and vitamin C were(3%,
5.41 %, and 104.01% respectively, the correspontfiggwere 13.34 mg/mL, 13.29 mg/mL, and 9.49 mg/mL. The
results indicated that ferrous ion-chelating catpesiofODV was a little inferior to that of VEN, thoof them were
greatly inferior to that of EDTA. From the slope Gfvs. CR, we can observe that CR values were not well
consistent with the concentration increased.
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Figure 5. Ferrousion-chelating capacities of ODV and VEN
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CONCLUSION

In present investigation, the uitro antioxidant activities of venlafaxine (VEN) afddesmethylvenlafaxine (ODV)
were studied in four different antioxidant modélfie results indicated that the phenolic hydroxyugr of ODV

contributed to the antioxidant capacities in DPPttl aeducing power models, where thevitro antioxidant

activities of ODV was better than that of VEN. Netheless, in hydroxyl radical and ferrous ion-ctiaa models,

the antioxidant capacities of ODV was equal or seha inferior to that of VEN, which indicated ththe phenolic
hydroxyl contributed a little in these uitro antioxidant models. Our present research may geosome proof for
the further investigation of the antidepressanthmatsm of ODV and VEN.
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