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Investigatien of endogencous and H,03-induced DNA damage in
lymphocytes derived from schizophrenic patients and control
subjects using the comet assay
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Schizophrenie. a menta) disorder affecting apprommately 1%a of the pogrulation
world-wide, [ypically oocurs in the second or thurd decide of bife, with individuals
bang allzcted throughout most of thar lfe. Although the actiology of the
dmorder remains unknown, investegation of the effects of axdalve stress in
schizophrema have largely fooused on the determination of lipid oxidawon
products (Scotush Schuophrenia Research Group 2000). Oxidalive damage to
lipads and proteins can resull in & number of pathoghyaclogical provesses white
changes in DNA may alter pere expression of cause oetl death iand lead 10 genetic
mendiffication and mutagenens. There is ipcrcasing evidence that oxidation is
involved in the developmeni of cancer and a recent study has reported an
mereased overall nisk of cancer in patients with schizophrenia compared WITH
that of the general populasion (Lichtermann etal 20611 To date, enly ane srudy
has examuned the effects of oxdatrve insult on the cellular DNA of a Groek
samphe of male schizophrenic patents and controls, although no sigruficant
difference was reported (Psimadas et al 2004). However, the study reported here
s the first 1o investigate the effects of oxidative siress in 3 Batish sunple of male
and femuile schizophrens: pavents and centrels oo the level of DNA damage. In
this study a comparson ef cndogenous and hvdrogen peroxide (H:OuFinduced
DNA damage in schizophressc and nonmal lymiphecytes was undertaken. Ethcal
approval wits abtained [rom the LREC and all procedures carned out in accor-
dance with the Helsinkd Dectarution (1975) and the Daia Protecuon Act {1998)
Schizophreni: pabents (n=15) and apparenly healihy controls in = 17) were
recruted and informed consent obtained from ward patients and stafl al the
New Craips Hospital, Inverness. The trnal protocol was reviewed by ward con-
sultants at the hespital and partcizants maiched for ape, gender and smuk-
ing status, Venous blood (9mL) was colfecied from 32 subjects (27 smokers,
5 non-unckers), compridng 11 malke and 4 female schzophrenic patienis
{average age = 27.92 11.0) and 12 mak and 5 female bealthy controls (average
age = 38.9 = 9.2). Lymphocytes were separated by centrifugation and either trea-
ted with 0, 50 and 200 om HoOs or cryopresenved at —80°C The single cell gel
ekectrophoreas assay (comet assay) was used 1o evaluale DNA damape; cells were
embedded in agarose on a mucroscope shude, lysed and immersed in alkaline bulTer
to emable DNA unwinding. Nuckods were electriphoresad, washed and stained
and scored visually using a fluocreence microscope. One-hundred random
comets from each g were scored by an examiner who was blinded to trealment
group and wese clazafied nlo one of five clames accerding to the relalive inteasily
al fluorescence in the Lad with a value of (-4 (0 = undamagel, 4 =manimally
denaged). Prebminary dita sugeests no significant decrease in the level of endo-
peoous DNA damage between schizophrensc patienls and the contrel group. The
susceplibilily of lymphocytc DNA 1o an oxidauve challenge (H;0-) is currently
umler mvestigaton. Further understanding of the role that oxidative siress may
play will be valuable for developing new and tnnovative therapeuts strategies
Jor schizophrema and assoviated co-morbidities.
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Synthesls and effects of four novel dihydropyridines on rat atrivm
and colon smooth muscie
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The influx currents of calciurm through L-type veltage dependent calcum chan-
nels play a ¢rucial role in madulation of smooth muscle contructions. Therefore,
the dihydropyridine compounds, us Laype calcium channel blockers, have
receyved much abtentiva in Uherupeutics. Numerous inestigations are carried
out to design novel dihydrapyrines with mere selectivity and fess adverse effects,
Qne of the adverse effects associated with mfedipine. which is a classcal dihy-
dropyrrdine, 15 its negahive inotropi ¢fTects on the keart [n this study a serses of

noved A4 3-henryd-2-alkylsotfany!- H-rmidazel -yl 2. 6-dimethyd L 4-d i ydro-
pyrdene-3i-dicerbonyhic acd dulky] esters (da ) were symishesized i which
o-mitropheny of nifedipine has boen replaced with benzy] imudazolyl substituent.
Ininalhy 1-benin ] 2-mercapio-imidazale- -methanol (1) was syntheszed from
benzylamine hadrochlonde and dthydroxyacetone then o was alkylated 10
2-abkyithio- |-benzylunmidazale-S-methana! (2). Oxidation of 2 gave carbalichyde
(3t Compound 3 wus converled 10 the novel 44{Fbenay)-Zealkwbsulfany-
IHamsdazol4-ai R A-dimeth vl Lddibvdropyndine- 3. 5dicarboxylic acd dmlkyl
estees (da—d) through classcal Hantzsch method. The compeounds were chirag.
terized by 'H NME and [R spectroscopy (Hadizadeh eral 20020, All 1est com-
poinds (ha-di. which dilfered only a1 alky¥l groups, showed positive inotropic
effects on the isolated ral beft atfium (Vogel & Yopel 19971 This was in contrast
10 classica) dahvdroprdines of which mifedipine 35 the prototyvpe. ECS0 values
were defined as concentritnon needed to increass percent of contraction by S0
and JCH) values were deflined as concentrations needed (0 decrease percent of
conptraction by My 44 Benrvl-2ethylihuo- Y H-imidazol -1k 2.6-dimethyl-
I.&dihydro pynidine-3 S-dicarboxyin acd dwethy] ester (4a) was the most potent
and s EC 5 was found 10 be 4 = 107% W {positive inotropic eifect). In contrast.
nifedipine decrensed percent of contraction and 11s IC5) was found o be
5% 107" w [pegive inowropes effent ), Test compounds (4a—d) decreased comtrac-
tile resporses of colon inuscle 10 KQ (Vogel & Vogel 1997). Compeund 4m
decreased percent of contracion of colon muscle iy presenoe of KC and s
1C30 was 6 x 107" m. LC 50 for nifedipine wis 5 x 1077 M. Sirce theve compounds
are analogus of nifedspine, their effects are most likely due to modulation of L-
type calcium channels. [t may be concluded thal replacement of o-mtopheny|
substituent i nifedigsne with imadazoly] subsinoenl may cause some partial
calcium channel agorust propertes at the heart muscle while caloum channel
antagomst properies st other smooth muscles (colon muscle) persts Thess
compounds may be effective in patients with congestive hesrt Gailure.
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Effects of phytoestrogens on the contractile activity of rat blood vessels
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Gremstein (GEN) a tyrosine kinase inhibelor and its analogue daidzein (DAID),
devaid of this activity, are plant-derived isolflavonaids that possess weak, cestro-
gen-like relaxani effects on blood vessels. Popubations consuming diets rich in
these phytoestrogens appear 1o have reduced cardiovascular disease risks and it
has boen proposed that GEN could substitute (or ocstrogens in hormone repia-
cernent therapy. The mechanism by which phytoestrogens relax blood veels
remains controversial. Lee & Man (2003} observed gemslein-induced relfaxation.
which was independent of the endothelium. wherneas Mishra et a) ¢ 2000) reported
endothelium-dependent relaxation by both genisiein and daidrein. This work
compares reluxant actions of GEN upd DAID with those of the endogrnous
oestrogen, |74 oestradiol (EST), in v different blood vessels of the rat. Acrik
Tings, intacl or without endothelium. from mak Hooded-Lister rats (250-350 )
were studied in Krebs' solution (37 C. 95% O,. 5% CO4) containing ipdo-
methacin (10 um) (K$) under 2 g tengon. Funclional uortic endothelium was
confirmed by reluxation (> 30%) to acetylcholine (1 um) following contraction
by KCl (60 mu). Portal veins (PY) were placed in KS under 0.5g lensiofni.
Concentration—response curves to KCT (10-100mm) were constructed in each
s 1 the presence or absence of EST (10-20 pad), GEN (2040 pm) ar DA]D
(2040 v}, N -4-6. Gemsiein caused coocentrabion-related reducltien 18
responses to KC1in intact 2ora and PV, maximum relaxation beng 32+ 3.6%
(P <001 and 51 6.0% (P < 0.001) rspectively. DAID-indueed relxation
was weak 1n intact worta (21:4£2.5%, P < 0.05) hut marked jn PV, maximal
relaxation was 62 £4.0% (P < 0.001). GEN amd DAID were inefTective 1
de-endothelialised aorma. Higher phytoesirogen concentrations were not

due 1a vehick cifects EST caused greater relaxation than phyloestrogens in all
tissues (Table 1). The results show that actions of GEN and DAID differ rf.on:l
those of EST, causing weak refatation in intact aorta but no relaxation followinl
endothelium removal. Both agents sigmificantly relased PV; DAL appeared 1@
be more effective, sugpesting that 1yrosne kinase inhitition plays no part &
relaxation mechamsm. EST was consderably more effective than the phyto-
evirogens, producing comparabie relaxation in a1l tissues. We conclude that phyte™
estrogen-induced refaxauon is weak and endotheliun-dependent tn rat sortk,
but not in PV. GEN and DA ID-induced relaxation in PV is substantal 1nd, 1€

muscle studied 1a experiments 15 separated from endothellum by circukar m
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EST. relaxation s independent of the endothelium as in PY, the fong



