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Higbly purified fluorescent labelled anti-bicuculline antibodies 
were used to mark bicuaalline binding sites in oerebral cortex of monkey 
brain. Speoificbindingofbicuculline couldbedemonstratedinthe 
synaptosomal fWotion, ubenbicuculline was addedboth invitr~snd 

Addition ofY-sminobutyrie acid (GABA) to the bioucullinised invivo. 
meabraneled to adecrease in fluoresc,cence indicatingstunereceptorlooi 
and establishing GABA-bicuculline autaepnism at a molecular level. 

Acownalation of impressive evidence (l-3) indicates that 

y-amimbutyric ecid(CPBI)aots asaninhibitorytrsnsrpitterticsntral 

nervous system (cm). A selective antagonism of GABA induoed depression 

andof certain evokedinhibitions bybiouculline bsa beenwell doaumem- 

ted (3.4). Biomnlline in ell probability competes with GLBA for a 

phwnacologioel receptor on the post-synaptic membrane, end the aate@- 

nisfio effect in the vertebrate m has been attributed to a competitive 

aatagonimn(5,6),thenitrogen and three atom groupingofU oarboay- 

late presumably cornpew for the seae receptor site as the nitrogen 

anc~ O=G-C grouping in ~cu~l~e (7,~). Specific bindine of1 3~ 1 

bicuculline with CABA receptor has been demonstrated (9,lO). Eenoe 
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I Immunizdion 

Blcuculline antibody 1. Puriticotion 

2. FITC LobtIling 
l Labelled antlbody 

bicuc&Llinemaybeueedtomarkthe inhibitorypo~teynsptlc CABA 

binding sitea pmvided a seneitlve method ie available to detect the 

membrane-botmdbicuoulline. In the preeentslm3yan imauuofluorescent 

technique (11) has been developed to detect and study these bicuculline 

binding eitee. 

hemieuwinate 

Asountofbieuculline bound to eepharoseaemeaeured by the method of 
FaUla and Senti (16) was found to be 5O,~&l eepharose. TheY- 
globalin fraction (10 mg), prepared from the antieerma after edeorption 
onBSA polymer (17),wac1 loadedon the ilmuw&or~t~luQ( 1oml). 
The antibodies were eluted with 0.1 M acetio acid. The purified enti- 

dew the protein Ca3DpOne?lt8 by gel elecizo- 
, uaa conjugated vith FITC (19) 8d sgoin gurified by 
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eophadex G25 -tcgra* (20). !llm amount of FITCwaafound to be 
1OPg PITc/mg protein (20). 

3iouculline Qn?rochloride (0.6 rg) mu3 administered to the 
cerebral oortexof~athetis~d~throughaeup~anteriorop~- 
inginto the skull,andafter 10 mincortexuae removedand subcellular 
fractions were obtained (21). Anotherlnonkeyuaa eimi1arlytreated 
without administration ofbicuculline to eerve 88 controlandfor~ 
vitro addition of bicuculline. The fractions were exa4klnedfortheir 
intaotnees by electronmicroecopy. The differentfkactione were 
incubated with fluoreecent antibody and, after rsmoviug exceee anti- 
bodyby centrifugation,were exmined by fluorescence epectrophotametry. 
Fraotioas fkom untreated monkey were incubated with bicuculline hydrochloride 
in vitro and similarly examined for fluorescence. 

Synaptosoml fractions frcmbicucullinieedcortexvere treatedwith 
graded Bmounte of GABA, and after waehing out the exceee of bicuculline 
and GAEi4, treated with labelled antibody and after removing exceee anti- 
body,weme xamined for fluoreeceuce to study the anteepniem. 

BH3WPSANDDISCXJSSION 

The products II and III were identified by elemental (C&N) 

analyale and IRand NMR spectroecopy. The poeitionofhydroxymethyl 

group in11 uaeunambiguoualyaecribed fraurigorow etereochemical 

ooneidaratiom and NIB data (13). UV absorptim at 296 nm ahwed the 

presence of bictaculline in the conjugate with BSA. Passive hemagluti- 

nation titres in Iwo rabbits were lt1280 and 11640. Ouchterlony double 

diffkaim (22) with the antiserum adsorbed thrioe on BSA polymer showed 

no cmea-reactivity with BSA and a hi& specificity for bicuculline. 

Immnoelectrophoreeie aleo showed a cleaz single band. 

It ie interesting to note that gel electrophoresis of the plri- 

fiedantibody ehovedinadditionto themain intense band, two other 

extremely weak bands. Since bicuculline cau exist in three confolc 

mationa (23), it is probable that bicuculline moleculee landed up on 

the inmuuocompetent B celle in three diet&& conformers to produce 

three differantantibobiee,onemajorconfolrmercontributingtbshigb- 

est towmda antibody fomation. 

Labelling of pmified antibody with FITC wae ahom by ehift of 

W absorption maximm (20). Both the purified and labelled autibody were 
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Emissim intensities of 6uboellularfkactiona followingtreatmentvith 
fluoreecentautibody 

feet: Bicwulli.uieed 
Control: Without bicuculline 

aniseion intcmeity 

Recti0n Sample 
for * vivp for Jn vitro 
-sdninistration addition of 
of bicuculline bicuoulline 

synaptoscmal Teet 
z: 

77 
S~ptOSCWl Control 12 

Mitochondrial Test 0.5 1 
Mitoohon&ial Control 1 2 

MicrosoIml Test 10 3 
KiClW3Ollld Control 4 3 

Nuclear Teat 10 5 
Nuclear Control 10 3 

b!!crosomel,Hitcchondrial andmclearfkactione ikm bicucullioimd 
cortexvere mmpendedunifoxmlyiu lml of phosphate buffered ealiue, 

i" 
7.4, and 0.2 ml aliquote were taken. The aynaptommal fhctio~ 

0.1 ml) vere diluted vith 0.1 ml PBS. A eolutioc of fluorescent 
entibody (0.2 ml of 1 m&l aolutiou in PBS, @ 7.4) vaa added to 
each tube aod incubated (37.C) for 45 min. All eampler vere made 
upto 3 ml and centrifuged at j6,OOO g for 10 min. The pellets vere 
made uptc 3.Oml in PBS and fluoreecence recorded. Controle vere 
set up with fractions from normal cortex. 

In the in vitro experiment euepeneione Inca different fractious 
(0.2 ml) vere treated with 10~8 of bicuculline Qdmchloride (0.1 ml 
of a 0.1 m&l solution), incubated for half an hour, end after remov- 
ing exceae of bicuculline by centrifugation, vere treated with fluoree- 
cent antibody au above. Controls vere eet up without addition of bicucull- 
inc. 

teeted for epeoifioity by Ouchterlcmy douhIe diffusion and imunoelectro- 

phoresie, giving a single hand in both the cases. 

Flu~rescenoe spectmphotametric data for in VitrQ and in viva 

addition of bicuculline are shown in Table I. The clear out difference 

in the level8 of iluoreecence in the oontrol and test eynaptoeomal 

fraotions indicatea a specific binding of the fluorescent antibody 

to the test sample and little binding in other fractions. These two 
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I 
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FIG. la oampm8tive~ofBi-adGIBI 

SwpauioM of bi-inioed v fmotica (0.2 ml) M 
tea in duferat tubem ad 0.04, O.OS, 0.12, 0.16 aa 0.20 rl 
8liquok Of80.015 Ii UsA 8ollatiawere adddin differat tubea, 
inooht~rtroor~~forjorkr,~ogb3rlritho~x 
phorpbte buffar,pB7.4,andoai~rt 36,alo~forlomi.n. 
moreroerIteutibodyeolutien(0.2~ofr 1rJilmolatiaIizlP&3, 
pE7.4)uu eddd to ae reoi&ae,iualhted~t 37'for 300. 
-~ndoqp*3.oil,~trlnlgBd~edthe~ 
rdr~pt03.oiltithtbhff~odn-noordrd. 

experimemte oonclueively chow that bicwmlline does bind to epeoifio 

synapticmembrane of cortiaol neurons ofmonkeybredn. 

l!he nature of the curve for comparative binding of bictmlline 

sld CABA ie shown in Hg.1. It if3 of utmost importenoe to add GABA 

before the addition of antibody, otherwiee the antibody will sot 88 a 

hn&w umbrella over biauculline on the meWane hinderingoompletely 

theapproaahof GABA. Itie intereetingto notethatthe dieplaemnent 

byGABA atarte afteratbreeholdconcentrationend thatathighereon- 

centration of G6S, biewulline is completely dieplemmble. Time 

bidline endGABAcampete for the eeae receptor cite. 

!Phepreaentetudyehowetkbtitie poaeible to localiee by 

fltioreeoent antibody teahnique entim of moleculex diwneion of 

bicuaulline, avery mall molecule caaparedto dnmee end ba&eriiL 

524 



Vol. 98, No. 2,198l BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

The enatonliaal campleri~of cerebral cortex,ooupleduith the 

diffiaulty of administration of biouonlline because of its lou 601~ 

biliQ, probably accounts for the differenoes of opinion a.s to the 

value ofbicucuU.ne in distinguishingGABA=mediatedinbibition at 

crorti0a.l synapses (2.3). Oau! atudiee do reveal thatbiouculline &es 

bind to certain specific areas of cortical neurons and that, at least 

in vitro, it is replaceable by G4BA. They also indiaate the 8ame site 

of action for both, aud unambiguously establish the GABA-biauculline 

antasDpi5a in cortical neurons. 
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