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Abstract

Aim. To develop a new kinetic spectrophotometric method for determining acetylcholinesterase (AChE) inhibitors — pheno-
thiazine antipsychotic drugs (PhT) and their sulfoxide metabolites (S-oxides) without adding an exogenous catalyst to obtain
a chromogenic agent.

Materials and methods. The bases of S-oxides of promethazine (PMZ), chlorpromazine (CPM) and thioridazine (THZ) were
obtained by oxidizing the corresponding PhT hydrochlorides with diperoxyadipic acid. The structure of the S-oxides of the
corresponding PhT synthesized was proven by melting points, spectral characteristics (*H NMR and IR methods) and oscil-
lopolarography results. *H NMR spectra were recorded on a Varian XL-200 spectrometer. IR spectra were recorded within the
range of 4000-400 cm™ on a SPECORD M-80 spectrometer (Zeiss, Jena, Germany). To register polarograms, a “PO 03 CLA”
oscillopolarograph with a three-electrode cell was used. The purity of S-oxides was determined by the high-performance
liquid chromatography method on a Zorbax SB, C-18 (250 x4.6) mm column. Measurements of absorbance of solutions were
performed in a 1 cm cuvette on an Evolution 60S UV-Visible Thermo-Scientific Spectrophotometer (USA) (A = 358 nm).
Results and discussion. Acetylcholine (ACh) was found to mimic the activity of peroxidase; based on it, a spectrophoto-
metric system containing ACh—H,0,—p-phenetidine for a sensitive and selective assessment of the AChE activity and deter-
mination of its inhibitors was developed. According to the plots of inhibition efficiency vs inhibitors concentration, the
inhibiting ability of chlorpromazine, promethazine and thioridazine and their S-oxides was determined. The IC,, values of
CPM, PMZ and THZ and their metabolites in relation to the AChE activity were estimated as 11 ng mL™* (CPM) and 1.8 ng mL™?
(CPM S-oxide), 17 ng mL™* (PMZ) and 2.5 ng mL™! (PMZ S-oxide) and 27 ng mL™* (THZ 2S,5S-dioxide). The results obtained indi-
cate that S-oxides of the corresponding PhT are selective and potent inhibitors of AChE. The values of the inhibition efficiency
obtained for S-oxides of PhT derivatives were an order of magnitude lower than those of the corresponding PhT derivatives.
Conclusions. The spectrophotometric method proposed without the addition of other exogenous catalysts holds promise
for the on-site determination of PhT antipsychotics and can be additionally used for sensory applications in areas related to
environmental protection and food safety, as well as in the chemical-toxicological analysis.
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MopiBHANbHE BUBYEHHA BNAMBY NOXigHUX peHOTIasnHy Ta iX S-oKcupaiB Ha XoniHecTepasy
3a A0MOMOTrO0 HOBOrO KiHETUYHOrO CNEeKTPOPOTOMETPUUHOIO MeToay

AHoTaLiA

Merta. Po3p0o6UTH HOBUI KiHETMKO-CMEeKTPOGOTOMETPUYHUNI MeTog, BU3HAYeHHA iHribiTopis aueTmunxoniHectepasu (AChE),
$eHOoTIa3MHOBMX aHTUNCUXOTUYHMX 3acobiB (PhT) Ta ix cynbdoKecngHux metabonitis (S-okecugis) 6e3 AoaaBaHHA €K30reHHO-
ro Katanisatopa 418 OTPMMaHHA XPOMOreHHOr0 areHTa.

Marepianu 1a metoau. OCHOBM S-OKCMAiB NPOMETA3UHY, XIOPNPOMasnHY Ta TIOPUAA3UHY CUHTE3YBAAW LWWAAXOM OKUCHEH-
HA BignoBigHMX rigpoxnopuais PhT gunepokcnmaanniHoBow KMcaoToto. byaoBy cMHTe3oBaHMxX S-okcuais BignosigHux PhT
[OBOAMAM 33 TEMNEepaTypamMm NAaBAEHHA, CNEKTPaNbHUMM XapakTepuctukamu (*H AMP- Ta 14-meToam) Ta pesynstatamu
ocumnononsaporpadii. Cnektpu *H AMP 3anuncysanun Ha cnektpomeTpi Varian XL-200. I4-cnekTpu peecTpyBanu B AianasoHi
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4000-400 cm™* Ha cnekTpomeTpi SPECORD M-80 (Zeiss, Jena, HimeuunHa). [ina peectpatiii nonsporpam BUKOPUCTOBYBaIN
ocumnononsporpad MO, mogenb 03 LL/TA 3 TpuenekTpogHUm eneMeHTom. YuctoTy S-okemnais Bu3Havyann metogom BEPX Ha
KonoHui Zorbax SB, C-18 (250x4,6) mm. BumiptoBaHHS NOrMMHAHHA BUNPObyBaHMX PO34nMHIB S-oKcmais BianoBiaHUx PhT
NPoBOAM/IM 32 AOBXKMHM XBUi A = 358 HM Yy KIOBETI 3aBTOBLLKM 1 cm Ha cnekTpodoTomeTpi Evolution 60S UV-Visible Thermo-
Scienticfic (CLLUA).

Pe3ynbratu Ta ix 06roBopeHHs. 3'acoBaHo, Wo auetnaxoid (ACh) imiTye akTMBHICTb NepoKcMaasu, Ha OCHOBI Yoro 6yno pos-
pobneHo cnekTpodoToMeTpUYHY cucTemy, Wwo MictTutb ACh-H,O,-n-deHeTnaAnH ANA YyTAMBOTO CENEKTUBHOIO OLiHIOBAHHA
akTMBHoCTi AChE Ta BU3HaYeHHs iHribiTopiB depmeHTy. BianosigHo 40 rpadikiB 3anexKHOCTi iHribyBanbHOT 34aTHOCTI Big,
KOHLEeHTpaU,ji iHribiTopiB BU3HaYeHO iHribyBaibHY 34aTHICTb X/JIOPNPOMa3nHy, MPOMETa3nHy, TiopuaasmHy Ta ix S-okcuais.
IC,, xnopnpomasuHy, NpomeTasuHy, TIopuaasnHy Ta ix MeTaboniTis Woao aktneHocTi AChE ouiHeHo Tak: 11 Hr ma™ — xnopnpo-
Ma3nH, 1,8 Hr ma™t — xnopnpomasuH S-okecua, 17 Hr ma™ — npomeTasuH, 2,5 Hr MA™! — npomeTasuH S-okeua ta 27 Hr mat —
TiopnaasuH 2S,5S-giokenay. OgeprKaHi pesynbTati ceigyatb Npo Te, Wo S-okeuam BignosigHuUx PhT € cenekTMBHMMU Ta no-
TYXKHUMMU iHri6iTopammn AChE. OTpMmaHi 3HauYeHHA ePpeKTUBHOCTI iHribyBaHHA AnA S-okcmais noxigHux PhT 6yamn Ha nopsaok
HUXYMMM, HiXK Y BignoBigHMX noxigHux PhT.

BUCHOBKM. Po3pobnieHa cnekTpodoToMeTpuyHa MeToamMKa 6e3 AofaBaHHA iHLWMX eK30reHHMX KaTanisaTopis Mae nepcnek-
TUBM AN1A BU3HaYeHHs PhT HeliponenTuKiB Ha MicLi i MOXKe ByTW A0AATKOBO BUKOPUCTaHa A/1A CEHCOPHUX 3acToCyBaHb y che-
pax, NOB’AI3aHMX i3 3aXMCTOM HaBKO/IMLIHBbOMO CEPELOBULLA Ta HE3NEKOD XapUYoBMX MPOAYKTIB, @ TAKOXK Y XiMiKO-TOKCUKO0-
rivHOMYy aHanisi.
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B Introduction

Acetylcholinesterase (AChE) is an important
enzyme in the central and peripheral nervous
system [1]. Its primary biological function is to
catalyze the breakdown of acetylcholine (ACh)
and some other choline esters that function as
neurotransmitters [2]. Nowadays, it is accepted
that Alzheimer’s disease (AD), common demen-
tia for older people worldwide, is related to a low
level of ACh in the hippocampus and cortex [3].
AChE inhibitors can penetrate the blood-brain
barrier and have been suggested to increase the
level of ACh to treat AD [4]. However, ACh ex-
cess results in neuromuscular paralysis or fatal
consequences [5].

Various analytical techniques, such as Ellman’s
method [6], electrochemical methods [7—10], the
liquid crystals-based method [11] and chemilu-
minescent and fluorescent methods [12—19], have
been developed for the AChE activity and screen-
ing of its inhibitors.

However, some of these methods suffer from
drawbacks of the time-consuming sample pre-
treatment, sophisticated instrument manipula-
tion or high costs. Moreover, it is reported that

Ellman’s method may lead to a false-positive ef-
fect [20].

Hence, developing a simple, highly sensitive
and selective method for probing the AChE ac-
tivity and screening for its potential inhibitors
is highly needed.

Photometric methods have attracted signifi-
cant attention because of their simplicity and low-
cost advantages. Moreover, they can circumvent
the relative complexity inherent in other detec-
tion methods by relying on unaided visual read-
outs instead of complicated instruments, which
is especially useful for on-site detection in real-
time [21, 22].

Earlier, we proposed a new kinetic spectro-
photometric method for determining the AChE
activity. It consists of spectrophotometric meas-
urement of the rate of the ACh enzymatic hy-
drolysis through two conjugated reactions — pe-
rhydrolysis of the non-hydrolyzed ACh residue
with a hydrogen peroxide excess and oxidation
of the indicator substance p-phenetidine (p-Ph)
by peroxyacetic acid formed to 4,4’-azoxyphene-
tol (A,,, = 358 nm, lge 4.2) [23]. The rate of the
enzymatic hydrolysis of ACh was measured by
the tangent method using the linear part of the
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kinetic curve in the light absorbance (4, 358 nm)
vs time (¢, min) coordinates. The linear inversely
proportional dependence of the conditional reac-
tion rate on the enzyme concentration was ob-
served. The same principle has been used to quan-
tify compounds capable of inhibiting AChE en-
zyme as a change in the activity of AChE causes
a change in the amount of unreacted ACh in the
enzymatic hydrolysis reaction. The latter is quan-
tified by the kinetic-spectrophotometric method
as mentioned above (Scheme) [24].

B Materials and methods

Acetylcholine chloride (pharmaceutical grade),
0.02 g per amp/5 mL, produced by “VECTOR?”,
State Science Centre of Virology and Biotechno-
logy, Russia.

Disodium hydrogen phosphate dodecahyd-
rate, Na,HPO, 12H,0 (puriss. p.a.), produced by
“ReaChem”, Kharkiv, Ukraine.

A dry acetylcholinesterase enzyme from horse
serum — 80 mg per vial (VI class) with the known
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specific activity of 27 AU mg! (according to the
certificate) produced by SMU “Biomed” (Russia).
The catalytic activity of 1 activity unit (AU) is
manifested by such an amount of this enzyme
preparation that converts 1 umole of this sub-
strate in 1 min under given reaction conditions.

A stabilized hydrogen peroxide 30—40% solu-
tion, puriss. p.a. (LLC Inter-Synthes, Boryslav,
Ukraine). The precise content of hydrogen per-
oxide was determined according to the State Phar-
macopoeia of Ukraine [25].

Chlorpromazine hydrochloride >98% (TLC);
CAS 69-09-0, Sigma-Aldrich. C,;H,,CIN,S-HCI
(CPZ), 2-chloro-10-(3-dimethylaminopropyl)phe-
nothiazine hydrochloride.

Promethazine hydrochloride 98%; CAS 58-33-3,
Sigma-Aldrich. C,;H,,N,S -HCI (PMZ), 10-[2-(di-
methylamino)propyl]phenothiazine hydrochlo-
ride.

Thioridazine hydrochloride >99%; CAS 130-61-0,
Sigma-Aldrich. C,,H,;N,S, HCI (THZ), 10-[2-(1-me-
thyl-2-piperidyl)ethyl]-2-(methylthio)-10H-phe-
nothiazine hydrochloride.
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Scheme. An analytical system for the determination of AChE inhibitors using coupled reactions of ACh perhydrolysis and peroxyacid

oxidation of p-Ph as an indicator substance
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High purity double distilled water was used
in all experiments.

Chlorpromazine hydrochloride, promethazine
hydrochloride, thioridazine hydrochloride and thio-
ridazine 2S,5S-disulfoxide were obtained from
commercial sources and used without further pu-
rification.

The structures of the phenothiazine antipsy-
chotic drugs and the corresponding S-oxides are
given in Figure 1.

'H NMR spectra were recorded on a Varian
XL-200 Spectrometer (200 MHz) using DMSO-d,
as a solvent and TMS as an internal standard.

IR spectra were recorded within the range of
4000—400 cm™ on a SPECORD M-80 spectrome-
ter (Zeiss, Jena, Germany) in KBr pellets (200 mg
of KBr and 2 mg of the test compounds).

Voltammograms were recorded on a PO 03 CLA
oscilllographic polarograph (Rostov-on-Don Re-
search Institute, Russia) in a three electrode ther-
mostated cell at 20°C; the indicator microelec-
trode was a dropping mercury one, the reference
electrode was a saturated calomel electrode, and
the auxiliary electrode was a platinum electrode.
The potentials of peak maxima were measured
with a V7-21 digital voltmeter with the precision
of £1 mV. Triangular-shaped polarizing voltage
was applied to the cell electrodes at a scanning
rate of = 0.5 V s7'. The potential was varied in
the range from —0.2 to —1.4 V. Dissolved oxygen
was removed from solutions by blowing purified
argon over 20 min. The polarography conditions
were selected in each case.

The pH measurements were performed with
a combined glass electrode (SP20B) together with
an EAL-1M3.1 reference standard silver chloride
electrode.

The measurements of absorbance (A) of solu-
tions were performed in a 1.0 cm cuvette on an Evo-
lution 60S UV-Visible Thermo-Scientific Spectro-
photometer (USA) against the buffer solution with
double distilled water (compensation solution).

The preparation procedure for the pro-
methazine S-oxide base

0.64 g (0.002 mol) of PMZ was dissolved in
15 mL of distilled water; 0.44 g (0.0025 mol) of
diperoxyadipic acid was added with stirring and
left at room temperature for 15 min. The mixture
was poured with 2 mL of 50% sodium hydroxide
solution, and the resulting precipitate was ex-
tracted with diethyl ether (3%X10 mL). The com-
bined organic phases were washed with water
cooled to 10°C (3x20 mL), dried over anhydrous
sodium sulfate, and the solvent was evaporated
at room temperature. Acetone was added to the
residue, and the mixture was cooled. In 2 days,
white crystals precipitated; then they were fil-
tered and dried at room temperature. The yield
of PMZ S-oxide was close to the quantitative one.

Diperoxyadipic acid was obtained by the in-
teraction between hydrogen peroxide and adipic
acid in the presence of sulfuric acid according
to the known method [24]. Diperoxyadipic acid,
HO,C(CH,),CO,H, 98%, m. p. 114.5°C (dec.), ac-
tive oxygen content, % (theor.), 17.5 (17.9).

Promethazine S-oxide base. M. p. 118-119°C.
'H NMR (200 MHz, DMSO-dy), 6, ppm: 0.75 (3H, d,
CH,); 2.42 (6H, s, 2NCH,); 2.81-2.95 (1H, m, CH);
4.18-4.60 (2H, t, CH,); 7.38-7.92 (8H, m; ArH).
IR (KBr), v, cm™: 1028 (S=0).

CPZ S-oxide base was synthesized by the simi-
lar procedure as for PMZ S-oxide base.

Chlorpromazine S-oxide base. M. p. 111-112°C.
'H NMR (200 MHz, DMSO-dy), 6, ppm: 1.82 (2H, q,
CH,); 2.15 (6H, s, 2xNCH,); 2.35 (2H, t, CH,NCH,);
4.38 (2H, t, NCH,); 7.22—8.11 (7H, m, ArH).

Analysis of oxidation products of pheno-
thiazine derivatives by HPLC

In addition, the purity of S-oxides of CPZ and
PMZ was determined by the high-performance
liquid chromatography method on a Zorbax SB,
C-18 (250%4.6) mm column. The mobile phase was
the solution of camphorsulfonic acid (2.9 g L),
which pH was adjusted to 5.4 with 5 mol L™
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sodium hydroxide solution. The flow rate was
1 mL min~. The volume of the injected sample
was 20 pL. Detection was performed by UV-spect-
rophotometry at 262 nm. The sulfoxides of PhT
derivatives studied were dissolved in the mobile
phase. The concentration of S-oxides, mg mL™,
was: CPZ — 0.402, PMZ — 0.406. The percentage
of the active substance calculated by the norma-
lization method was: for CPZ S-oxide — 94.66%,
S-oxide PMZ — 97.87% with the purity of the pro-
minent peaks of 99.85%, 99.84%, respectively.

Oscillopolarograms (0.1 mol Li* KCI, pH 5.5),
E )} (V): CPM S-oxide (1.8%107° mol L") —0.785,
—1.058 (E,* —0.935); PMZ S-oxide (1.8%10-° mol Li™")
—1.140, -1.385 (E,*-1,13); THZ 28S,5S-disulfoxide
(1.8x107° mol L") —1.10, —1.295; (0.1 mol L' KCI,
0.01 M HCI), E * (V): CPM S-oxide (1.8x107° mol Li™))
—0.865, -1.084 (E,* -0.938); PMZ S-oxide
(1.8x105mol LL'Y) —0.937; THZ 2S,5S-disulfoxide
(1.8x107° mol L") —0.841, —0.975.

Preparation of the solutions

Stock solutions of PhT derivatives

Daily 5.0x107% mol Li ! of PhT derivatives stock
solutions were prepared by dissolving accurately
weighed samples of PhT derivatives in 0.01 mol L™
HCI solution (THZ in 96 % ethanol) and diluting
the solution to 100 mL with double distilled wa-
ter in volumetric flasks. The corresponding ali-
quots of the stock solutions of PhT derivatives were
transferred into separate glass-stopper tubes.

Working standard solutions of PhT derivatives

Working standard solutions (WSS) of PhT de-
rivatives were prepared from the stock solutions
by the corresponding dilution with double distil-
late water or 0.01 M hydrochloric acid. All solu-
tions were stored at room temperature in a cool
dark place.

Preparation of 0.2 mol L™ phosphate buffer
solution (pH 8.35)

Disodium hydrogen phosphate dodecahydrate
(35.75 g) was dissolved in a 500 mL flask using
double-distilled water. Then 19 mL of 0.1 mol Li!
solution of the hydrochloric acid solution was added.
The pH of the final solution was controlled by
potentiometry.

Preparation of 10% hydrogen peroxide solution

The solution was prepared by the correspond-
ing high-test hydrogen peroxide dilution with dou-
ble-distilled water. The hydrogen peroxide con-
tent in 10% working solution was determined by
the permanganatometric method.

Preparation of 1% p-phenetidine hydrochlo-
ride solution

p-Phenetidine hydrochloride (p-Ph) was prepa-
red by dissolution of p-phenetidine in chloroform
followed by precipitation of the salt by gaseous
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HCI. 1.00 g of p-phenetidine hydrochloride was
dissolved in 80 mL of double-distilled water in a
100 mL volumetric flask and diluted to the vol-
ume with the same solvent.

Preparation of acetylcholine chloride solution

The ampoule content (0.02 g of ACh) was dis-
solved in 20 mL of double-distilled water. The am-
poule was opened, 4.0 mL of water was pipetted
and added to the ampoule, then shaken until ace-
tylcholine was completely dissolved. Then the ACh
solution was transferred into a 20 mL volumet-
ric flask and diluted to the volume with double-
distilled water.

Preparation of acetylcholinesterase solution

The ampoule content of 80 mg of AChE was dis-
solved in 20 mL of double-distilled water. The am-
poule was opened, 4.0 mL of water was pipetted,
and shaken until AChE was completely dissolved.
Then the AChE solution was transferred into a
20 mL volumetric flask, and diluted to the volume
with double-distilled water.

The procedure generally recommended

The first part: 10.0 mL of 0.2 M phosphate
buffer solution (pH = 8.35) was transferred into
a 20 mL graduated test tube with a ground stop-
per, and 1.0 mL of 1 mg mL' ACh solution was
added. Then 1.6 mL of 10% hydrogen peroxide
solution was added, and the stopwatch was started.
After that the solution was shaken thoroughly
and thermostated for 10 min. Then 0.5 mL of 1%
p-Ph solution was added, and the solution was
diluted to the volume with double distilled wa-
ter. The stopwatch was switched on again, and
the solution was scanned photometrically every
minute over the period of 15 min (A = 358 nm).
The solution containing only 0.2 M phosphate buf-
fer (10.0 mL, pH = 8.3) was used as a reference
solution. The rate of the reaction [(ACh + H,0,)
+ p-Ph] was determined as a slope of the kinetic
curve A vs t, (tga,, min™).

The second part: 10.0 mL of 0.2 M phosphate
buffer solution (pH = 8.35) was transferred into
a 20 mL graduated test tube with a ground stop-
per, and 1.0 mL of 1 mg mL~"' ACh solution was
added. After that a 0.5 mL accurate portion of
ChE was added, then 1.6 mL of 10% hydrogen
peroxide solution was added while stirring, sha-
ken up thoroughly and kept for 10 min in a ther-
mostat. Then 0.5 mL of 1% p-Ph solution was
added, and the mixture was diluted to the vol-
ume with double distilled water. The stopwatch
was switched on, and the solution was scanned
photometrically every minute over the period of
15 min (A = 358 nm). The solution containing only
0.2 M phosphate buffer (10.0 mL, pH = 8.3) was
used as a reference solution. The rate of the reaction
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[(ChE + ACh) + H,O, + p-Ph] was determined as
a slope of the kinetic curve A vs t, (tga, min™).

The third part: 10.0 mL of 0.2 M of phosphate
buffer solution (pH = 8.35) was transferred into
a 20 mL graduated test tube with a ground stop-
per. The accurate volumes (from 0.40 to 3.20 mL)
of WSS of PhT derivatives (Inh) were added to the
tube. Then 0.5 mL of ChE was added while stir-
ring, the stopwatch was switched on, every so-
lution was shaken thoroughly and thermostated
for 10 min. After that 1.0 mL of 1 mg mL* ACh
solution was quickly added, and the stopwatch was
switched on, the content was shaken thoroughly
and thermostated for 10 min again. Then 1.6 mL
of 10% hydrogen peroxide solution was added, the
tube was kept for 10 min in a thermostat, 0.5 mL
of 1% p-Ph solution was added and diluted to the
volume with double distilled water. The stopwatch
was switched on, and the solution was scanned
photometrically every minute over the period of
15 min (A = 358 nm). The buffer solution with
double distilled water was used as a reference
solution. The rate of the reaction [(ChE + Inh) +
ACh] +H,0, + p-Ph] was determined as a slope
of the kinetic curve A vs t (tga,, min™?).

Screening of AChE inhibitors

The inhibiting efficiency (IE, %) of the enzy-
matic hydrolysis of acetylcholine in the presence
of PhT derivatives was determined by the fol-
lowing equation:

lga,—tga

IE (%) = Sgq—tgq X 100 %

where tga, (min™) is the slope tangent of the linear
part of the kinetic curve in the A vs t coordinates

(a slope of the kinetic curve) for the reaction
[(ChE + Inh) + ACh] +H,0, + p-Ph] in the pres-
ence of AChE and an inhibitor;

tga, 1s the slope tangent of the linear part of the
kinetic curve in the A vs t coordinates (a slope of
the kinetic curve) for the reaction [(ACh + H,0,)
+ p-Ph] in the absence of AChE and an inhibitor;
tga is the slope tangent of the linear part of the
kinetic curve in the A vs ¢ coordinates (a slope of
the kinetic curve) for the reaction [(ChE + ACh)+
H,0, + p-Ph] in the presence of AChE and the
absence of an inhibitor.

B Results and discussion

Figures 2—4 show the dependence of IE on
the concentration of PhT derivatives and their
S-oxides for the reaction [(ChE + Inh) + ACh] +
H,0, + p-Ph]. The inhibition ability of CPZ, PMZ
and THZ and their metabolites is evaluated by
the IC;, value, which is the concentration of the
inhibitor needed for 50% inhibition of the AChE
activity. The IC;, value of CPZ, PMZ and THZ
and their metabolites in relation to the AChE
activity was estimated as 11 ng mL! (CPM) and
1.8 ng mL! (CPM S-oxide), 17 ng mL™* (PMZ)
and 2.5 ng mL* (PMZ S-oxide) and 27 ng mL™!
(THZ 2S,5S-dioxide) from the plots of IE versus the
concentration of inhibitors (Figures 2—4), which
were similar to the previous reports [27, 28].

Thus, to summarize, a new kinetic spectro-
photometric method for determining the activity
of AChE and its inhibitors of PhT antipsychotic
drugs and their sulfoxides metabolites is attrac-
tive because of its convenience, without adding
an exogenous catalyst to obtain a chromogenic
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Figure 2. The effect of the CPZ (1) and its S-oxide (2) concentration on the AChE inhibition efficiency
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Figure 3. The effect of the PMZ (1) and its S-oxide (2) concentration on the AChE inhibition efficiency
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Figure 4. The effect of the THZ 2S,5S-dioxide concentration on the AChE inhibition efficiency

agent, which can lead to complexity and inter-
ferences. In this study, for the first time we dis-
covered that ACh itself mimicked the activity of
peroxidase, and based on it, a simple and relia-
ble spectrophotometric system containing ACh—
H,0,—p-Ph for a sensitive and selective assess-
ment of the AChE activity and determination of
its inhibitors was developed.

PhT derivatives and their S-oxides inhibit the
activating action of AChE in the hydrolysis reac-
tion of acetylcholine. As seen, the values of the
inhibition efficiency IC,, obtained for sulfoxides
of the corresponding PhT derivatives were an or-
der of magnitude lower than those of the corre-
sponding PhT derivatives.

This result displays that the detection method
proposed provides a sensitive and rapid strategy
for screening AChE inhibitors.

It has also been demonstrated that this stra-
tegy can be applied to the determination of PhT
antipsychotic drugs in real samples. Meanwhile,
the sensor platform can also be implemented on
test sensors for fast PhT monitoring. Thus, this
extremely simple spectrophotometric strategy with-
out the addition of other exogenous catalysts holds
promise for the on-site determination of PhT anti-
psychotics and can be additionally used for sen-
sory applications in areas related to environmen-
tal protection and food safety, as well as in the
chemical-toxicological analysis.
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m Conclusions

A new kinetic spectrophotometric method for
determining AChE inhibitors — phenothiazine an-
tipsychotic drugs and their sulfoxide metabolites
without adding an exogenous catalyst to obtain
a chromogenic agent has been developed. The ACh
itself mimics the activity of peroxidase, and ba-
sed on it, a simple and reliable spectrophotometric

system containing ACh—H,0,—p-Ph for a sensi-
tive and selective assessment of the AChE activi-
ty and determination of its inhibitors has been
developed. The values of the inhibition efficiency
1C,, obtained for sulfoxides of the corresponding
PhT derivatives are an order of magnitude low-
er than those of the corresponding PhT deriva-
tives. It has also been demonstrated that this
strategy can be applied to the determination of
PhT antipsychotic drugs in real samples.
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