Parle Milind et al. IRJP 2012, 3{12)

wwwirjponling. com

INTERNATIONAL RESEARCH JOURNAL OF PHARMACY

Revimw ATtic)e

ISSN 3030 - 8407

HOAW TO TEST MEDICINVES OF OBRSEASSIVE CONIPULSIVE DISOEDER™
Parle Milin<d® and Rana Tarapati
Pharmacology Division, Dept, Pharm. Sciences, Gum Inmbheshwar University of Science and Techiology, Hisar, Harvana

Artiole Raoervad oz 17/100E2 Fenised o OLAL L0 2 Agpemied for peblaation: 1972712

*Email. mpaclefiredifmail coom, trapatit 23 figmail com

ABSTRACT

D ee-cinilet e discmier DOCTY) 8 8 pachenrs Ao with 5 kfanne Lﬂlllmul 1-3%4. OeCTY S an anetiay disomder characiarized Iy plesasie
thmkmg {persistent idess, Goughss. impases o mages that are expenienced 25 immsive md mppeopriaie) and conguishie bhehayvioor (repstiyve betaviomnrs
or menial acts [o g hand waskeng, checkema, provies, and cosohes ) that causes marksd distes of sepsdicont svgampsal Dusing e bt 30 vears e have
been. mamy atempls io develop animal models of chesssvs-compulrive disorder (0CTYL in the hope that they may provide o porh for Sarthermg cur
imdeeatanding and ireaiswet of e dworder The presast mevien seiicks provales the resds with &2 overview of the correndy sctive el andsls of 0O
with their streagths and limitehons. We have repewed the peaetic, plarmacolopes, pesmdevelopmental and belavicural ammal models of DCI, nd
dirwssad their Boce validity idemied fom plemiamaoiogicn] sl between e behsvaer of the sninst and e specil: syogeons of @ o
ongdehiza), gradichive validiey (depved frow similesity in sepodise 1o eatinesit) and cosstroc validity (deived S esderiy o the undadving mechswee]
Keywurds: Obsesssre-compalere dnomder, nepelitve, compalsoes, penstc mweds

INTRODUCTION

Uibsessive-compulsive  disorder {DL“[J] is @ peychiatric
affliction with lifeime prevalence’ of 1-3%. OCD 15 an
mxlety  disorder chamcterized by obsesstre  thinkmp
{persistent ideas, thoughts, wipulses of nages that are
expertencad as intrusive and nappeopeiate) aind compabave
behavior {repetitive behaviors or mental acis [eg hand-
washing, checking, praving. counting]d that are o
consuming (ie they take more than 1 h o day} or camss
marked distress or sigonificant unpaiment. Theree  major
newrciransmitier  systems  bave been nnphecated m the
pathophysiology of OCD. the sactonagic. the dopaminergic
and the gheamaterpic’ The repos that serotonin renptake
imliibators (sebective and non-sslective. e clomipramins,
BERI'SBRI's) are effective m alleviating obsessions and
compulsions i patients  led to e Dnpothesis  that
dyeregulation of the serelomergic (5-HT) system is invplved
m the pathophysscdogy of orD'. Involvement of the
dopamisergic svstam o the pathophysiolezy of OCD has
been angoested on the basis of the benefits obtamed wiili co.
admisteation of SSR1: and dopamme blockers”’ as well ns
o clinical observatrons of obsessions and compmisions o
Iasal ganglinsrelated disorders. sach s Towetie's syndrome
It shonld be moted dear o s difficaln to distinguish benwveen
the involvement of the dopaminespie and serdbonergs
systesins by OCTY becanse these are coinplex interactions
Letwveen these tvo pevrotransmitter systemes s that dmgs tha
dirscthy affect one syetem can also have an mdired effect on
the other system, For expmple, 5-HT2c antagontsts marease
dopamine release. Invelvenent of the glutmmatergs system
Ias been recently sugpevel” on the basis of elevared
glutamate levels in the cerebrospanal fhuid of drwg-naive
patients”; comelations between symptom severity and the
bevel of severnl ghuamatergic metabolifes; mmprovement of
sympéoms following weatment with riluzele a ghianaterane
atagponist. D-cyveloserme (DC%) a partial Blmethyd- D
asperrtate (NMDA) agonist and meniantoe, 8 fod-com petitive
MMDA antagonist’. Ton recenl years There is a growing
iecognition that sex hormonss play & modulafory role o
OCD". Life events related o the female hormonal cyele may
wigeer or exacerbate OCD in women patients; and
ponadotropin-releasing  botinope (GoRH) agomists were

repotted to ameliorate OCD sympoms i OCT patiems'.
The nnderstandimg and treameent aof OCT) may benefit foon
appropriate momal models that clesely mimic its bebavioral
md penrnl memfestations. [ hght of the accumalating
evidenice o sex differences i OCD 11 e highty importain
theat acbimal inodels employ bofh asale and fenale aibjeets
Validation of animal models of OCT

Previows papers bave provided a thorough discossion of
criferin for the validation and evaliation of animal models of
psychopatholegy in generndl and of obsessive-compalsive
disarder (OCD} in partseulas. Tdsally, s aonomal osedsl of
OCT would shew the three types of validsty, Lu the preseut
paper we freat phenoosenolopical sioularty  between the
belavior m the aissal model and e specific smploms of
the lnmman condition as contobuting te the face walidity of o
meedel; smilanty o the mechanizm  (physiclogical or
psychological) that mdnces behasioral symptoems and m the
nesral systems iovodved a5 contmting to consiruct validity;
and similarity in tesponse o treatment {pharneacological or
other) as contributing fo the prediciive validity of the model
and to its constroct validity. [n the fiedd of animal models of
OCD, n model’s face validity s fypically based on the
duction of bebdaors thet are simular o compalsions
being repettive.  excessdve aiwl mappropeiate. Az the
plaziological and'or pewchologeeal cavses of OCD are
currantly unknowi, cemstroct validity of anunal wodss of
OCT cam be exablished by demonstrating invelvement of thie
serotonergis, dopaminergic and ghiiamatergic sysfems. the
ortofonial corlex, cmgmlete corfex and basal panading, &
well a5 by demonstrating wodudation by ovarian hormoaes,
In the field of auimal models of OCD, prediciive validity
cint be achieved by demonstiating sinilarsty in pesponse to
phamacological o newreswgeal  westinent  The
phamacotberapy of OCD s wmique m that to date ooly
SSRI'wERIs lwve been shown o be effécive as g
monotherspy.  Therefbre  cimilamty o response  fo
plarsacotberapy requires a demonsirahion of both semsitivity
o SSRISSEIS and msnsinary o other clases of digs,
withch are ot effective in OCTr (eg non-ssTciomsTgic
antidepressants snch as desipramdme, anxiclytic agents such
g inzepam, antipsvchotics such as haloperkdol),
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Amimal snedels of OCTY

Amimal models of OCD are tvpaeally divided b four
classes according to the methed used to nduce obsessons
il connplsive behavios.

AY Grenpetie nuodeds

Bl Meurodevelopinenial meodels

C} Phamacolozical mnmdels

¥y Behavioral meodels

Recently we have developed o novel snimal modsl of OCD
m  whech mice develop obsesstons when subjected o
conitimuous flickering light'® (Paent Mo, 30BTDEL2012)
apd perforin sepetttive achions (compalave behavior) 1o
wentralise dre olsessions.

Ay Genetic Models

Theve are eight mice models” of obsesave-compileve
disedder (D) in which compalsive-like behavior appears i
itice following a knwrwar genetic inanipulstion, and one model
i wlkch complsiveslke behavior developed & a resalt of
selectrve treeding. 1) DCT-7 wansgende mice, 1) HoxbE
bt miee, i) 3-HT2e knockout mece, ) Dopanne
teaispoiter knockdown mice, v} Arcinatess knockeat mice |,
i} Sapapd mutant mice, viiy SlirkS kmockout mice, viii)
Nedt ikiing behavior m house mice following selective
beceding. The DICT-T vangrenic mice. HombE mutant mise,
5HT 2 knockont micz and dopammne fransporier knockdowm
mice were not created an the bosis of 2 known madation i
hwmans thai was found to be related to QLD Rather, these
models are bosed oo behovioral smularity, thot s the
behianaor of genetically modified moce was found 10 be
simdlar i spectfle respects to that of OCD  patients
Dopankine Wanaporter knockdovay midee show bahavioral
abiornsalities and responss o treabnet tiat may be relsmat
to attengion deficit hyperactivity disorder. bipobar discoder
md  dmg  addschion.  Aromiatass  kmeckout mics  wers
erigmally developed to study the role of estradiol in the
senni] dafferentmtion of the reproductive systemn. [ndeed, o a
il of emdies male knockot mdce were foimd 1o exhild
abdormzal reproductive belaviors, Armnatass kmockout malks
mice  exhibit a mumber of behavioral and  newal
abmommalities. which may be relevan 1o OCD as well as 1o
odher disorders, It is thersfore unbilely that this model 45 &
tnmee model of OCD, altheugh o may econtribate to ous
understimding of the pole of esradiol m  compulsive
bediavanrs, Connsared (o previons geenc modsls of OCTY e
Sapap? kmockoot modsl has ten achveninges. First, Sapapd
kmockout mice show a more restrictsd profils of behavioral
mud pewral atmormalities, all of whicl are relevant o OCD
{in contrast i previcus nodels, which showal abamimalizes
ot typical of OCD, for example. obesityl. Thus, Sapapd
knockout mnice showed srcrersed grocinuivg faed ancaety-1ike
behanviors, and abmonoalifies in the stmanon aod e
glatamatergic sysfem, The second advantage of the Sapapl
modzl 15 that it 15 the first 1o support fhe relevance of the
behanaoral abnormalifies o OCD by demonstrating that a
SARI produces a beneficial effect in the medel.  As was e
case with Sapap3d miece, Shinks kmockeat osbce exhibit a
tesirieted profile of behavioral and neural abmormalitses.
which are relevant to OCD. Thos, Slink® knockow mice
sherved incrensed compulsive and anxisty-like behaviors, and
the relevance of these behavioral abmormatities to CCT was
supported by successfully  demonstrotma  that & SSREI
decreses (hese behaviors. Med building behavior n hoase
mice following selective bresding. Selective breeding of
house mice (M rescslia) over 35 penerations tesulted in
40-fold difference bebween BIG and SMALL mice i the

amonnt of coticr wsed for nest building. Becanse mest
bnilding behaveor 15 & pahwally occeirring repefitive and
sterentypic behavior, the excessive nest bukding w BIG mice
may provide an smdmeal mode] of OCD. BIG male mice may
serve ag & modee mpodel of OCD with pood face wvalidity.
derived fiom ncreased mest budldigg ad marbde burving, amd
gocd pradictive validity, derived from their  sebective
response to dmogs that are effective in treating CXCT patients,
Of the geneti models, the BIG moce model bns the most
restricled behaviogal profile. affiscting ouly compulsve-like
Belvavions. ansd the Best pradicrive validiny, as this is e eoly
ided i wiach a dimag that is not effsctvee in OCD lsas been
fested and shown mot to be effective. s predictrve validity
will be fanler supporied by demonsuaning that it is not
respaniave o addinonal classes of drigs, which are pol
edfective in O

B} Memredevelopmental Mosdels :

The neomafal clomigramioe model' s be  firs
memrodavelopmental model of olsessive-compuluave disarder
(OCDY). Meonstn] 1aiy are exposed fo repeated injections of
SRI (serotonin reuptake inhibifor) clomipramime {15 ma'ks.
wice daily betwesn posinatal days 9-16) and their behaviar
5 assesad af adulthood Regretfnlly, althongh there are
pleity of data showing that male and feale cats respond
differently to neomatal mampdations, ooly the beluvion of
mals rats was asessed. Clomipramins-treated ndult male rats
showed elevated anxiety. ns measured in the plus-maze, les
spoatnnens altermation in p T-maze, and morensed hoarding
behaviar, assessed by counting the nomber of accunmlzted
food pellets af the bottoin of the cage. Iy additiony, these rars
b red dscee wiarbles, whick inay refleet inareased asiety o
mecreass]  compulsivity.  Clonuprandse-treatad  sats  swere
fimd to show impairment in acquining o win-shift task i an
eight-amm radial maze and & visvual discrimanation task and 1ts
reversal mon T-maze, Ioterestmgly, clomipramine-freated rats
shiowed micreased lafency to choose anns aod were reporied
to typacally it in front of an arm for & long time'’. Andersen
et al. 12010) also amessad the level of mRENA for 5-HT La, 5-
HT1d. 5-HT2c and D2 reccptors o flie straatum, &cbatodiomtal
conex and medial prefroniald cortex, and found only increasad
mBEMA for 5-HT2¢ ia the cobdsofrontal cores and fie 2 in
the sriatum of clongpransne treafed rafts compared with
vehicledreated rafs, In addition, there was a strong
correlation  (r=0.76) berwesn These o messires. The
peomatal clomipramane aodel 1 promising in that some of
the behaviors exhibsted by the trested tats bear similarities ta
behaviars of OCD patiepts. and there is overlap betwesn
regions that may be invalved o prodiscing  abwonal
belaviars im the model and n OCD

) Pharmacological Modelks

Fharmncological weodels of obsessive-compubsive disorder
(O TH are based on chemical-indnead behanvioral alterations,
wihich bear sumilarity fo some clinical signs s2en m patisnts
diagnosed to be suffering from OCD,

i) Cudmpdrole — indsced compailsive checking model

In ibis moedel, developed by Srechiman ad colleagwes
(1908 rats are repeatedly injected  with quingerole. a DT
agoist (twice n week ot 8 dose of 0.3 me'ke. over a S-wesk
perind amaf allowed 10 explore 3 large open figld comtaining
foar smadl obyjects, After the [th njection of quinpale, the
bebaviar of rats 15 observed for o durshon of 55 mim,
Belivioral parameler such as: fequency of siops in cach
location (place or object): mean deation betwesn tan
conpecuiive Visits to o given locotion; measm duration of
stopping m a groen location; the momber of visits o other
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krcatamms i between setums 1o a given lecation are ohsarved
m quinpirole and saline freated rats, Quinparols-freatsd mis
tvmeally exhibat twe fvorte locations Le. Jocations w which
hey stop ug te 20 fold morve congpaned 10 sther locations. T
additbon, these rafs setuin to these lacations faster and they
atop at fewer places during return visits™. The relevance of
gquinpircle-induced compulsive ceecking is based primarily
on behavigral sindilarity, to repetitive actions performed by
OO poteends, This analysis led Szechtmon and colleagnes o
claun that qunpirole=mdsced compulsve checking mests
Forinal ethological aiters of compulsive checking seen
OCD patients, inclodsng: (&) a preoccupation with amd an
exnapgerated besitancy to leawve the items of mterest. (b) a
rimal-like molor sctivity paiteny and (<) dependence of
cliecking belunion o envivommental conlexr, The qidnpiole
wodals shews excellent face vabdity, good predictive validity
awd comstneet validity w the newral systems. n addation,
althoigh dopeannwergc invelvement has been suggestal in
00D, it s med clear what role dopamme plays in the
paithogeness of OCD, md the'efore whether the fhet tlas
compulsive checking & fdvced by a  dopaminergic
iAnimilanon contritndes o the construct validity of this
mods|

i} mCPP — mdnced persistence mode]

This mewdel Tatlds om the fendency of nonmal mis o show a
gide hips [directionn] perzistencs). In the inftinl siages of
traming in o poa-match to sample task in e T-maze | temied
revmrded nltermation, and of the 5=HT agomst mCPP (meta-
chlmophayipperazie) e lead to the re-emergaice of tos
Idas. even after extendead maining'. In this procedure, after |
wargh of labdtuation to the T-inare. sats afe traised o a non-
wnatch to sample task (receiving initially twa, then fowr and
finally eight frials per dayl wnhl all animals reach
performances criterton. After this basslme stage (which asts
aroend 350 frinks), admumstration of dmgs begin. Raf's
preference o one of the ampis o the T-mnze B estunated
wiing a Persistence ladex. Afler excluding e 25%4 of e rats
wihach had fhe lowest Pereistence Index scores. Tsaltas and
coelleagues (2005) fonod that 4 daovs of administration of
mCPP resaliad i enhancement of Persistence Index score.
Pre-trestment for 200 days with fluoxstine. ot oot with
desapramane  of  dmzepamy  prevented  nCPP-mduced
ncreased persistence, Taken together, thess results suggest
sl nvCPP=iduced increasad perssdence in a nonsarch o
sample task meay be a model of OCD witly good predichve
validity, The m{UPP-indaced parastence model is highly tins
consuming o nee as only the bassling phase reguires
hundreds of trals. Thevefiore, althonaly dus pasde] las good
predictive valedity, it 15 aot recoimmended as a screeming test
for anti-conspulsive dngs.

iy HOHDPAT - induced decvease In spontanesss
altermation model

Spontaneons albemation refers to the patural tendency of rs
to explore movel places sequentinlly and i saccession'”, -
OHDPAT { B=F Tyt oo eI Madligprogryl=Z-anaimotetalin-
miuced decresse tn spotanesas aliencation can be correlared
to perseveration snd indecision as clinical sipns s in OCD
paticnt. The neost compeon version of this model usss acute
administration of the 5-HT 1a agonist B~OHDPAT to decraase
spontansous alternatical. Specifically, food deprved mis are
o in a Tmaze in which the two goal boxes (ong black and
the oiher white) are always baited with food reward. Each ras
is given several trials a day'’, during which it is placed m the
siart box and allowed b clioese ene of the goal arms. The
critical measure & the mumber of choices made wntl oo

altemation ooours {a score of | represents perfect aliemation).
Acute adminiztration of E-OHDPAT lasds to & reduction in
spontaneous  alternation'”,  8-OHDPAT-mduced  decreasad
alfernation: 15 prevented n males and fmales by repeatad
advinistration. of the SSRI fluexeting” and the SRI
Clomipramine. but oot by the inevelic  antidepieizant
desipramine.  These Oodings lend the model poadictive
validity, and suggest that it may be o usefol ton] for seresning
pfi-compulsive dmgs The findmg that stmulation and
lesion of the thaldme reticular nucleus decrease B-0HDPAT-
ibneel decresed alteraion contributes, howeve, o (he
el el”s construct valadhity by demenstrating similarity in the
nedral systems invelved. Furthea support for the constrse
validity of the 8-0HDPAT-

nbiiced decresad altermation msde] comes from fndmgs om
the role of ovarian hannomes. Specifically, there are sex
differences i responsiveness to B-OHDPAT (eaclier fo
pales), and symgaon severity and (espoose fo reatment e
midulated by ovarian  hormowes o females.  These
alaervations suggeat that the B-OHDPAT-imdaced decressed
alterpation model may serve fo study the rode of ovarin
hommones  m OCD.  S-OHDPAT-induwosd  decresced
gliemation prosddes an aninsml model of OO with gooed
prodictive validity with regard to pharmacetherapy bat not
with regard 0 HFS (Figh frequency  stimmlatiom). The
finding that E-OHDOPAT-induced dectessed altemation =
medualated by ovarian and related hormones contribates to the
construet validity of the model and soggests that # cen be
nsed to fordher shwly the role of these hormones
compulive behaviors and o develop new lines of weament
oiy the basis of s ewledge Thetefode the S-OHDPAT
e ed, which is easy and cheap to nin s cecommended as a
screeming test for anti-compulsive doug activity m males amd
females, et nat as 8 modsl system o shody the neural
mechamsms of 0T

Iy Behaviewral Models

Recently we have developad a novel lsbaratory model viz
flickermng  light induced  obsessive-compulsive  behaviar
miodel™ (Patent Mo, 3087 DEL2012).

Ethological models include natually ocomring repetitive or
sterentypic bebaviors, such ae tail chasmg, fir chewing and
wreaving; wiste motor behaviors dat coour duimg persods of
conflict. frastration. of siress (displacement bebaviors), siach
s grooming, cleaning, and pecking. and oatural Lehavioss
that oeewr following some behaviomal manipodation, such as
schedule-induced polwlipsia'” and food-restriction-inducad
hyperactivity. These models rest primarily oo belavioral
similarity between the behavior m the model and the clinical
condition. The amibarity may be evedent at two levels: at the
fewvel of the specific belivior, &g, sroomnig @ animals amd
cleaning in patienis. apd at & more. absiract level. ez the
behavior induced m the modsl s repetitive as are
compulzions,

i1 Marble bnving bebhavior made]

Rodents nse bedkling marerial o bury issions s well s
harmless obects. Carefil asalyels of marble  barying
behaviar led te the comclsaen that this moedel does pot
reseqnble muviety. bt

may rather be related to compulsive hehaviors'®. Although
earlier shadies wsed mice, marile tarying bas recently also
been tested in rats. In o typical experiment, the amal =
placed in o ear cage bedded with 5 on of sawdis, upon
witich plass marbles are arranged (% for rats or 20 for mice).
The animal 15 expeaid o this cage contaikng marbles for 10
min {in cose of teds) or 30 mim (in case of mice), The noumber
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of mrarbles ured dormg this peried by the animals {covered
two-thirds of the way or more) ¥ recorded, A greater manber
of rted marbles represents a higher degree of compul=viry
When assessing the effects of dugs on marhle iryoeg 0 ds
critical 1o also asees dings’ effects oo activity level, to refita
the possibality that 2 reduction n marble uying reflects a
wii-specific decrease in belavioral outpul. [n males, marbls
barying is decreassd by 55R1s af doses that do nod affect
locomotion™ and this suppressive effect is not exerted by
desiprapune, In anolber group (about 30%) of novmably
cyeling Temale rais, marble harving was fonsd 1o Auciane
abenz the estrous cycle, being higher during  diefestrons
comupaiad with proestrous. Theee 12 alse sufficimt avidence
thet sex hommoses modulate marble bourving in males,
Specifically, acwe adminigration of the  newrosiesod
allopregnanclone ar s precirses, progesterons a5 well as
GnBH agoist laupralide deceased marble hoving bab ao
kcomotion, Serosomergic (5HTla and 3=HTT receptors),
dopamisergic (D2 receptors) amd ghuasatergle (MNMIDA
tecepioas) have bemn shewny to play a role i merble burving
lchavies of male rofs and have been implicsted m the
pmophyeinlogy of OCD, There is alss evidence for the
involvemeni of the mifric oxide systemn in marble buryiog
behavior i male rats. Specifically, nitrie oxide agonsts and
aufagonists lnve been shown to inerease and decrease marhle
bawrying. respectiveby. with no effect on locomotion.  As there
i some avidence for high niftic made levels in OO0 patiants,
these findmgs comiribute to the construct validity of the
markle burving medel, Marble baryving model provides good
face validiny and soane constnbet valbdity foo festing snn-00T
agenta. s predictive walidity sbould be reparded witl
cattion, It is potewarthy that altoagh mnarble basang cannod
differentinte between anti-comipulsive and anxolytic drgs. 1t
15 the most strajghtforward and cost-effective procedurs of all
current armmnl maodels of OCD.

ii} Behavioral models of OO based sn perseveration
Recenily persevesation occiwtig spontaneoisly @ the 5
chodee serzal reaction fusme ta or_follvwing 3 changes in
task contingencies in reversal training®’ has been suggested 1o
provide models of OCD, oo die basis of studies reporting
perseverative hehnvior during neurocognitive tacks i OCD
patients. Perceveration @i the *-choice serml reaction tinke
task (5CERTTY In this task. curied out with rats or mice
the animal is tested fn a0 apgaraies cootaining five food
tagazries, [ each given trial & certam magazine is cwed by a
hght stimulns m o random arder and the ammal lsams do
collect a food reward oo the ooned magearine. Perssveration
in this task 5 defined as repeated respomess to a specific
magazine after ©f has been rewarded™. Perseverative
iespoading in the $-CSRTT has fhee validity amed soine
comstruct - validity.  However, because  perseveration is
commaon in additional pevchintric And nevrolopical dizorders
it 15 crucial o demonstrate that perseverntion mn 5-CSRTT 15
refevant to OCDr by establishing s pharmocological
predictive validiny

iii} Reversal training model

I a twpical reversal leandng task onee o ot leams to press
one of two levers for o feod reward the reiforcement
coptingency is reversed, and the formerly non-remfocced
lever hecomes the remforced lever and vice wversa
Perseveration i this tnak is measuwred as the number of
respomses on the previously remforced lever made before the
animal reaches chance-level perfrmance”’ . Reversal leaming
has alse been asssssed i primates, tvpreally vsing visual
discrimination rather than position diserimdnation. Canee the

animal leams fo respond to mye of o different viseal stionki
presented on a screen i oarder o obiam & rewand, the
reinforcement comtngensy b5 reversed and the fonmerly non-
remfirea]  somulog. becomes  ceufirced.  Alfaogh
perieverative fesponding dwing reversal trainme ks fhee
and  constreet valdding, s phasmecolegical profile
undermines the suggestion that this belsavior ney serve as a
mde] of CHCT

iv) Schedule - induced polydipsis model

In this moded”’, food deprived rais are trained io collect a
Tl reward on o Axed-interval schedule (eaally ooz 10 two
food rewmrds every 60 g). while having free access to
drimnking water. Typically within 3-5 weeks of frainime in thes
reinforcement schedule sals begin o conswne excessive
amaonits af water during adinmg, that 5 510 Emes noee
that control rafs that receive the same amount of food all a1
cisce. Polydipsic beliavior has beea sugmested to be analogmes
fo the repesitive and paposeless beliavions seen in OCD. Tn
malbe rars, schedula-induced polydipsia (b wot drinking 0
the contral greap) 1s educed by chronse administration of the
SSRIsSRI: suwcdh  oas  clomipraming,  fluoxetine  and
furveanine ot is wmaffected by chronic admmistration of
the mmcyelic  anrxdepressant  desdprasdne, the  Typcal
antipsyehotic haloperidol or the anxiolytic diszepam"’. These
findings lend the model pradictive validsty, and sizgess tha i
may be a nseful ool for screening anti-compulsive drogs.
Voo Euyck et al. (2008} found that high (100 Hz), bt no
fow (2 Hz), freqguency stimulation of the nuclens accombens
sheil, the medwdorsl thalamic nocless amd the bed pucles
of the siria terminabiy reduced polvdipsic belavior i male
rats. Support for the inodel's constrwet validity 15 provided by
shidees demonstrating the invelvensent of the seratoansrgic
systemn in schedule-incuced polydipsia. Ace adminisration

of 5-HT2c agomists (Ko G0R0175/0RG 35030, Bo 60-
M33200RG 35035 mnd WAY L6390 decrensed pelvdipsic
belinvior i both male aud famale s withowt any effect on
the amount of water coosumed dn control rals. Cos
adnwinistration of flumestine and either the 5-HT [a antagonist
WAY 00633 or dhe 5-HT1b partial apoidst GR 127935
accelernted the ability of duoxetine 10 reduce polvilipsic
behaviar it male rats. wheress the adodnisreation of eiiber
WAY 100632 of GHE 127035 slone had ne effest. The variows
teatments did oot affect water copsumption i the hone
cage, snggesting thar the effect was specific for poelydipsic
belyavior. Schedule-induced polvdipsn provides an animal
medel of OCD with excellent predictive validity and
camsiacts validity, HES (high fregquency stimudation) had a
sefective inhilawey effect on pobwdsmee behasdor, wiich
contiibates to the constroct validsty of the model, which =
also stremethened by ovidence fie the mvalvemnent of the
SErOoOErgic sysieml.

V) Spontaneous steresiypy in deer mice model

In this model, natarnily scomming Fepetifive or stersobypic
belinvior of deer mice (Perosnscur mamicrdotns boindii) =
olrerverl Theer mice spomiansmisly develop sferesiypic
belhavior  consisting  of  vertical  jumping.  backoard
somersanbime and patterned numing. Wee (male and fennle)
are divided iuto ligh, low and non-stersorvpic on the basis of
A slerectypic score given to sach rat following observation for
several hours™. ‘Whils sersobypic behaviors oo in
gdditiomal  newrepsycluatric disorders {eg.  ouhsm,
selzoplueni), the relevance of siereotypic behavior in deer
mice to OCTY is eirengthensd by the denvonstration that they
ore decrensed by repested admimistration (for 21 dass) of
flsexetine bui not of desipmmine™  The stereotypic
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behzvaoes i both bagh and low serectipic mics wers
decrensed by repeatad (4 davs) systemic administration of the
5HT2a2c agosist mCFP and of the D23 zpomist
audiprrale™. The construet validity af this model s supparmed
by an additicnal le of studies Higl stefectvpic mice
chawed  decrsased  enkeplnlin  cosfent  and  mcreased
dyporphind enkephalin mbo o the stratun, compoed with
kv stereotypic mice Thess tesulte sggest that high
slerepthypy mny be madinted by morensed pctivaty 1m tlee direct
basal pamglia  thalameoecorfical  poafliway  and  deceased
activity i the indivect pafhway. Moreover, fmbalace
between the doect and mdivect pathways has been sngrested
to undirlie companl=ms m OCD, wad DI antagonists have
been sugpested 10 amelbovale compulsions. lo addition,
becaitse m This mode] stereatspy develops spentanennsly, i
way  provide msizhli iobe & range of pemetic  and
anvirmmental etiologie factars of OCD. An advaitaee of this
tekBzl 15 That borly nede daod fermale mice can be rested.

vij The signal attenuation madel

The sigeal attermetion model has been diveloped by Toel and
colleagnes™ on the basis of the theoretical proprsition that
comnisive behaviors resh from 8 deficit i e feedback
associted with the performance of normal goal-drected
tesposses. n this meded, the peewal bebavior s lever-
pressing for food. and e foodback for the vesponse is an
extemnal stimnlus. which follows the lever-press resparnss and
i nccmpanied by the presentation of the food reward, Thos,
the stumalus signals that the lever-press response was
effective m producmy forl The deficiency i response
feedback & sdmulared by edingushmg the contgency
betwieen the stinenlus and the reward (sigaal atteustion™)
The procedire usad to esfablish a stialos as & tesponss
feedback and to test the offects of signal attennation on the
performance of this respones has been termed post-freining
sgnal oftepuation. The post-ttaming signa]  attenuation
procedure mclodes four stages. Fost, & stumalus {bpical |y the
inagazioe light and a tone) i3 asablished as a sdgnal for the
delivery of food by repeatedly pairing it sl food (magazine
traming). Mext, rafs are tramed to levea-press for food, whose
delivery is acoompanied by the poesentation of the stilus
{lever-piess tralning) Becaise @ls expeience the simulus
betore they find the food the stumslas canes 1o sional that
the leverspress responss was effective e prodocing food, In
the thisel stagee (signal anenuation), Mie stamdis 15 repearzdly
presented without food (the levers are nof present at tluis
singel. It 15 hypoibesized that fhe extinchion of the stmulus-
food contimgency in this staps attennates the “signaling”
property of the stimdus, In the last stage {lest), the effzcs of
siznal artennation om rats’ lever-press belavior are assessed
winder extimction coditions, 1o presang the lever cesults
the presentation of the stinalus b o food i defiverad.
Fimally. the effects of signal sttemmtion on lever-press
responding are nssessed umder extinction condihions (Le
pressing the lever results m the presentation of the stimulus
bug, wo food s delivered), As a consequence of signal
artenuation (resulinz m failure w oger pesitive feedback),
mtirpals  affempt repeditive lower  pressang  (coumpulbsave
bediandor) so s to obtain reward (foodh, which is bods
excassive and mmreasonaile, as are compulsions seen in QCD
patients. An anti-compulsive effect m the madel i svadenced
in & decrease w the nmunber of “compulsive” lever -presses.
I male rars acute ahuinlstration of the S3RIs garoxene
and fhreesmanime exerted an anti-comnpulsive effect, whereas
poute  admmustration of  the tnicyche  anbdepressant
desapramine, the anolytic dinzepan and the antipsychotic

baloperidol, did not exert thie effect, supporting the
predictive validity of the moedel. The signal attenustion meodel
also has good predictive validity with regard to HFS (high
froquency stmulation) as HFS of the subibabanic nuclas
was found to exest an anti-conspulewe effaet. The fnding
with HFS alse contribute to the constnet validity of the
signe] attenmation model by demaonisivating sinilasiny in the
oenral systems anvolved, There is alse evidence for the
mvalvement of ovanan hormones @ compnlsive lever
pressing. Thus, comypadsive lever-pressing in females was
Tourd 1w Aocnmare aloig  the  esmous eyele;  acue
adovivistraton  of estradiol o prepubertal Female rats
attamstod compulzive lever-pressmg; and withdrawal fion
chroic admmiswnion of eswradiol increased coupudsive
lever-pressing o pre-phibertal fenale s The agal
attemerton weodel has stengths amd weaknesses as an arimal
meadel of OCD. The sagnsl aftenuation medel heas good
pradictive validiny, as i can differentiace between ithe effects
of S5R1's aiwl af drogs nod affaciive in the trealmen of D,
It requares. however, spocial squipanest (operunt boges) and
about 2 weeks of bebnvieral treining In addition. die post-
radiming sigmal arennation poocednre b5 not well smined fiv
chrople dmg sdmindsranon smdies becwre repeated dng
aclnvinistration may affect belwaviar m the eardy stages of the
procedure. The findmg that coanpulsive belnvior observed in
thiz= maodel (egesssive lever pressing) has similanties to
compulsive behanvicors s patisols In temns of response to
trentment and nenral systems mvolved suggest that thes
meelel may be useful 1o the shely of the pemolzelomical
mecharsms of compulaive bebavors Thas 15 8 cost effective
el which s widely validated and vsed for sereming of
anfi-CC T ngeits.

vii)  Flckering Light induced Obasssive Compulive
belavior Maodel

The newly developed device™ (Patent No, J087/DEL/2012)
comprises of a peculiar chamber, which has mimors on it all
foner walls, thermocol pleces wrapped Witk glared paper at
the Hoor of the chanber ad four Sickering bulbs (15 watt
cach) at e ceiling of the chamber, The sre. shape and
matarial of the device could vary depending oo the sie of the
anmmal fo be accomanodated cooveniently. [m the present
mivention, we vsed a rectanpular plywoosd box of dianeasions
36+30~43 cor’ with mice as labaratory snimals, The size of
the box wonld increase suitably, if s are 1o be used as
labosatory spemals. The thenmocol pieces (4+3v1 e’
winpped with glazed papear were provided st the floor of the
chamber for guantifing dee gnawing behaviar. The mirros
attached to the fina valls of chamber helped in producing a
i ae novel environmenst & enhanced the fickermp effect of
the bulbs by forming inaltiple dinages. When a awase was
kept i this peculiar chamber and was exposed o contimous
flickering light for a period of 60 min.. it showed a nnigue
behinvior marked by grawmng of the piscss of thermacol. This
repested gnawing behavior of the snimal was correloted with
the repetigive rinsls or compndsive actions showa by the
patient suffecine  Som Obsessive Cabnpulsive Dusorder,
Furihermaore, this repetitive goawing behavior of mace was
succesafilly reversad by differemt categocies of estaldished
anfi-CiC0) medicines, At present following categoriss of
meedicines are prescribed by psychiatmists for the entment of
OCD- (a) Venlafaxme {serotonmenorepmephrme renptake
mhibitoe), () Fhaoserine (Selective serofomin  Teupiake
mhihitor), () Lorazepam (Benrodiazepine aponist) & (d)
Hologeridol (Depantine sdapmist) Therefoee, we sthadied
the efficacy & utality of the newly developed model using

Page 5



Parle Milind et al. IRJP 2012, 3{12)

above medicines. The findings of the peesent study were

hoghly promisng & mdicoted that these medicines could be

detected for their anti-compulsave effect emploving the newly
developed  laboeatory model  Furbeowe, tbese miee

Lefianved like normesl inice after seven days of the exper reist.

Thevefire, lnis device would find mumense application i

screenmg new ani-CC D medicines.

Adbvantages of the mewhy developed CoCTE made

o Thisds a very sample & cos effective model.

o Bfild aversive environment viz flickening of light svokes
compulsive behavior (goawmng behavior) m mice snnilar
to Obsessive-compulsive behmaor of humen beings

o Mo special =kill is requived i handling this device.

& The repetitive gaaming beliavier observed o fhis moded is
not habat fosimamg.

¢ Cuwrenily, marketed medicines for OCD sach as
venlafaxine, fluonetine, haloperidol & lorazepam et
could be detected tmng this new model, Therefore, mew
medicines prssessing anfi-0CD potential can be screened
nsing this device.

¢ There are no adverse stimndi or forfure such as clectne
shock: 1o the auimals in this model.

o This model peovides an andmal sodel of OCD with good
face validity, excellent predictive validity with regard 1o
phemmacotlzerapy and HES and fine construct validity.,

CONCLUSION

Oibsessve-comgubzive diserde (OCD) i an anxiety disorder
chameierized by absurd, recurrent amd persisest tlwoughts
(obspeciome  followed by cortaln  ctesectyped  actions
{eompulsions). The common tpes of Obsessions are related
to contammation. pothologicnl  doubds,  somotic
dysfimctions. nmeed for symmetry, aggressiom efc. The
clasieal forms of compulsions melude checking washing
couriting ete.  For alvioty reasons. the mdeasianding and
freatment of diszases such as OCD nmst rely hemaly on
appropriate  animal models that  closely mimic  dheir
tehavioral amd, if posmble, their neural mandifestations
Duwing the last 3 decades, several animal models of OCD
have besn developed. These madels can be divided it fn
clases! genefic, newrodlevelopmeantal phanuacologlcal and
behiavioral models. We bave discussed the applicaticns,
utility and face validity {denived from phenomenologicnl
simmilarity between ibe behavior of the animal and the specific
sympioms of the umen condition], predictive walidity
(derived from  sinailarity W Tesponss to Ereatment) and
comstruct vabidity (derived from sinilarity in the wderlyiog
inechanisms) of thess maodels in the present article
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