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I_a,tJhis:,repor_ the rat tissue disti_ibufi0n_propet,ies, ot_ _QNIP,, a_new' radmmdma,ed,

eholinergie-mmcafini¢ receptor an,tagonist, are d_senbedi, g_N_ _ is. _h¢ aeronym_ _._r

1)-azabz_dO_2.2.2],bet-3-yl!¢c,-hyd_o_-pheny, l_,-_ll-iodb_ll-p_open_3-yl._a_emm,,whieh_is,an_

analt_gue ot_ lJhe Q_: musearinie antagonist in w,high, tlie p,.iodbphenyl! moie_,' has been,

rzpl_eedi wii_h,the ll-ii_di_,li-propenG..yll moiety,,. 'Irl_et;adii_ii_dinamdi[Q_N,__ana_lt_gue is,easier

td:.prepare in. mueh_ liigtier yield: than_ Q:I_ andi is: thus a_candid'am _or the evaliaa_i_n_ c0_

mmearinie receptors; by' externa_t imaging: teetmiq_ues.

Studies in! Fats:demonstratedl that IQ_ _shows; high_uptalte in_those eereb_a_tiregia.ms:

rieh_in_musearinie receptors, _at 6:1_;icortex = 0i47% di_se/gmg:¢ortex/eerebelliam_ = 7.,".83and!

eo_ex_l_odl = 2'.2'4)_ _ addii_ii_n_Q_-_eaonent of rats: either 11Ia_bef0_e _p_e)!or 2' h_artier

_post);,administrafion_ of radioiodinatedl [Q:N_ resultedi in_significant displiaeement or bibeking

of eerebrali specific IQNrP' uptake ('% d0se/gm_)i in_the cortex andl striatum_ _a_ 3'.h_ striatumc

eontrolt = 0240f pre= 0i03_ post = 0,_Ii0_:cortex: eontrolt = 0_4_;,pre = 0_0B_post = 0!.1!4_)_

_eas: of non.specifiC uptake were not as greatly affeetedi (at 3 h_.eerebell_mc ¢ontroll = 0i09i

' pre = 0i02; post = 0_03_:. Ol_her blt_elting studies_ with_ ligand_ w.i_h_established! receptor

speeifi¢i_ indicated* l_hatI'QN_'was only displaced! _y those ligands with_establishedl musearini¢

receptor specificity (e,g_, QNTBandi dexetimide)_ These eombinedl studies demonstrate tihat

IQN_P_has speei_ei_ for tlm eholinergie-musearini¢ receptor and is a_goodl candidate for

_u_er studies:

i _so, during this: perio& several! agents devel0pedi in, _he OR_ Nuclear Medicine
! Program_ were suppliedl to, Medieall Cooperative Programs for eollaboratiue studies: including

'i the* ii_dine-lt25,1_abeled! B_P _andl D_P _atty aeidl ana lt_gues; andi the IgM_ antibody,
labeling agent: ,In adclitiim_ tin.liltTm andi goM._99 were prod/aged! in, the OR_ _igh_ _x

I

! Isotope Reactor (_*)) and¢ suppliedl to the OHF_ -supportedi program in_ t.he Medieali
, ,

I

Department at Br,oo_aven, Nafionali Laborato_, to_aiellin, their-researeh_ until! the t_e-start off

}, flae _gh_ Flux Brook.lmven, Reactor.
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B_QDIS_I_, _UrI_I_DNS__S; _ _-_I_CILO_2'.2:2]DC'F-3'-_ , .,

P(D,PU_'I_:O_NS;

i

The: musearinie aee_ltzholine regel_tor system, appears_ to, pl,ay'am impormn_ vole in_

various, physiolbgieall andl behauii_ral! l_roeessesi, im ad_liti0m to, variotm dement, ias su¢t_ as:

_eimer's; disease. These obse_afi0m have promptedi l_he:de_elt_pment otJ radi01abelt_dt

musearinie receptor specific ligands; ['or use im ,_mputedi T0mog_aphi¢ studies, We, have

previi_usly reportedl flie:synthesis_ot3a_new'ligandi _OR_/7IrM_ li11881t)_ll-azabii_elt_ _2'.2'.2_10et'-3'-

yll _-hydmw_-phenyl_a_(ili-iod0_lt-Igropen_3'-yl_aeetate: (,IQN_P)I (tli)t am analbgue o_

li-azabi_elt_[_2:2'.2]be_-3_ylt a-hydmxy,,.a;a-diphen_l'aeemte _'QN_)_ a_ poten_ musearini¢

anmgonis_.

Scheme I.

BiOdistribufion_ studies, with, t_IQ_ were performed using, female Hsher V_ ram

_- 1_25;g)i over a_6 h_period_ _-li25]QNI _'was_dissolued_ in, 0_1_mli of et_hanollandi 0_05 ml!of

liN_HCI!w:as added. The solufi0n, was dilutedi to l:0,rollwith_normal! saline,, passedi l_hrough a_

0_22 mierom Millipor_e:filter and! injeetedi through_ a, taili veim into:, t_he metofane-anes_he_izedi

animals _11-2mCt)_ a_e animals_were killed by ,cervical, _aeture a _he designatedi _ime:poinm;

andi l_hevarious; organs removed; rinsed! with, saline,, bl0ttedi d_', andi weighed! im mredi vials,

_e brains, were immediately' disseetedi into, the various anatomieali regions upom remouali

Samples were: ¢ountedi im a Paeltard Minaxi 5000:,sodium, iodide auto, gamma counter, _e

results are summarizedi in Table l_.
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o Tl_se' d_ata,d_monstrate _haoI_;N_' has; a_higher uptake: in,brain_figsues:_hat am trieh,

mt musearini¢:receptors: _eo_ex andlsl_rialmm_))wi_h_Ibwer tap_ake_in_tissues:_ha_dto,no_ ha_e

a_ high_ etmeent_al_ii_n,of lJhese reeepmm: ((¢eret_elltzm_)_There _ is: a_modi_sr tap_atte o_

radii_aefi_i_, by, Obe heat_ tissue, w,hieh_al_o, contains, at high, ¢oneen_afii_n_ot_ musearini¢

reeeptom.

Table:E Bii_tisrriburion,of t_i_ in_Femal_ Fisher _'_, Ram ((%dt_se/gm_)_.*

_rne 6min_))

Or_an_, 1_5i 301 60_ I_20_ 240) 3a6,

Blbod! 0185_,0_IL5; O._ti2_O_O_; O_3fl_O,OB; O]3fl_OJO]_ 0_27_0]04! 012'1_±010"2/,
_Vet_ IL.adi_O_18; 1LlO_O_Ofi_ O]80teO_06, 0_95_0i04i OJ7_:eOJ(lfl: O_ti_a,O_O'¢/
_dhm],, 5i09__0_6d_ 2_95a:OJ27/ l_.aO_,O)2ff. O16?_OiOr// Oi30±OlO_,!. O_ZOmO_O'Z_
lq_..ztt: 1L_4:_0_l_li ILIII_*0_06, 0177"/,_0_0/_, 0Ja8_0_O/_ 0_28_0_', 0_Iff_0_l]'g_
I_ung,: 4119_O_aAi: _9_0_1_/ 1_.60_0_I_5; 0_96_0_1,3_ 0_36,.0_0a_ 0_29,_0_ff?,,.

Striatt_m_ Q_8_Q,_IO) O_ag_:O_lil( 0186±011i1_ ft19_'_02I_). O_Sg_tO_(M_OMI_O_7/

' *' "Mean_-',..stnndnrdld_ntiom 5;tats/lime:point_

A series: of experiments:were: also, _nduetedi to, determine if _he uptake og [Q_NIP

eouMibe bloe_edi by,Ql_i, a_pomn_ museafinie anmgonis_. This experimen_ ¢onsistedtof _he

preinjeetion_of Q_; ((5;m_g)) 1!h_before: l_he:injegff._n_of t_IQNTP'to, eval_am wha_ effeel_

l_heinjeeti0n ot_a_musearinie antagoniS_wouM!have:on_I_he:upmlte of _QN_P:_o_her se_o_

animah: was:injected! with_t_IO_' follt_wed!by,,inje_iim_ of Q_ _5;mg/ltg))2! h, later m,

determine: if, the. binding of IQ_' m, ttie receptor site.was: reversible; As:a_eont_rol;,some

animalk:ree.eivedionly, t_e: tmlQ_' inj_efiom Three hours, agter l_heinj_gti0n,of IQ_' t_he

animals:were: _edi _he brain_and_heart removed; disseetediinto, _he various:areas og interesL

andi eounted_. _e results ot_l_his:study are shown_in_Figure li.

The results_of l_his:smd__demons_ram _hal__he upl_ake_ot_IQN_P is:bltoelted!by, _he

,_ preinjeefion_of a, musgarinie anl_agonist, andi _hal__he upmlte ot_IQ_ _is_displaeeable by

musearinie antagonist. Tlzese results suggest _at IQ_' demonstrates selectivity: for _he

musearim_ reeeptor,, andi _at _is binding, to_the musearinie receptor is reversible,
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Cere_,l_ _Um COdex S:,m:a_um_ -

Figure. 1L COmpafison_o_ flie' uptake',of radii_a¢fi_ty/in, the eerebell_m_, codex,, andi
stfiatum_a_er inje_fion, oti i0dine_25_Q_N_P'((¢on_rol_)wi_l_animals, _reatedl
before: or a_er wi_h_die:(_!1__musgarini¢:antagonis_.,

A sm,d_,to, dlemm_¢ t_ti¢spe¢i_¢i_'of IQNP' binding,,fOgfl_e',museafini¢:_eeepto_was:

also,pet_otanedlusing a_scrim, ogblt_glfing,:agents:f0f differen_ _egepto_s__Figure 29_. I_n__his,

stud_, eaeh_challenge: lig_ndl(5; mg_,g))was_injcetedtinto, a_se_ ot]animals:andi after 1_h_a_

soli_fien_of t_IQ_ was:t_en, inj¢¢mdL.A_r ' 3;h_,_he animals;were: sa¢fit_ieedi,_he various;

organs,ot_interest remo_cdi andi ¢ounteflLTlm ligandS',andlreceptorspe¢igigi_, used!for _his,

stad_, were:: spiperone: (D_, di_pamine antagonig0_, ((_)t-butagllamoll(DP.'[D$ d_pamin¢

antag0nist)L (,.)).bum¢lamoll_inagti_e'enadomer)_, Q_,'_',(museafini¢.anmgonis_)_,dexefimiiat:

((musea_ni¢:anmgoaiS_)Landll_etarmerine'.(!5_2, s_r_mnin_anm_0nis0:, "
_es¢. _¢sults:show,'that only,Q:N_ and!dCxedmid¢;,botihtmusea_ni¢ antagonista,,blt_gk,

_¢: a[_: of I_' demom_ating t_hat.IOn' demomt_ates',spe¢ifi¢i_' for t_hemusearini¢

m¢el_mr., The, ot_e_ blb¢ltfing,,agents:sliowediao, _ff¢¢t on_the:uI_talt¢:ot_I_QN__into receptor
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_ areas;ogfl_¢,b_aim FU_Paersmdii_s;u_ili_ng IQ_!__as;a_mmeariiaiiz_regepm_ imaging ag,en_

in_l_rg¢_ animally;u_iiiZingimaging andlautoradiogratp_hi_:_egvmiq_es;a_z:in_Ipmgress;,
m,
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fOn'¢_llhbe_a_i_.¢:studies;Q/ft_he.,effect; cDf_l_mai_',an@acum:cocaine in,mxitca_i_n,con_my,coca_diall ,,

_at_t,y/a¢i@uptlalte:.

Publi_ons',

l 1Franl_en_,P:,,Dobbelii_;, _ A.,,,_am_,lq)..R.,, Ranq_ain_,R.,, lLiebev;,S,,,van, d_n_B_anden,,F:,,uan,

"DiScrepancy/Bet_,,_en_M,y,_eardiaitPe_ii_m andl Regii_naltW/alllM_l_itm_at Resl_andlDuging,

Exercise: in_F,a_ienm wi_ti_CAntonal/_P_e_, Disease;,"'NaelLMedt C_mmum,, 1t2'.:4,q/3',4_!_i_J99:'lJ)_.

G_it_iflis;, _,. L,, _,,aapp_,F! E,, J_:,, Callhham Ak F.,, Chang;, _.,C:,, H,ansen_, H:. J_.,,andl

C_ltlenberg_, D_.._ "Di_e¢l_Radii_labeling,,of Mma,el_aal! A_l)ibodies; wi_h_Genemto_-

Pr_diaee_lRt_eniu_-_-l_88:f0_ Kadii_immunofl_e_apy;"'Cancer _searel%, 5;_,,4594!-4_@__((lJ99,11)_

i tI_opp_, I.,, K_hler;, Ut.,_F_app_,F! E,, ]_r:,,2_ulfaut4, _,, l'oe_gcns_,1vi,,Btriel_;,B,,,andlBiersa¢l_,, _

H_.-J_ "Inil_ialtClinii:a[! si:intigraphie: E_emi_nce: witli_ l!5,((l_,l_-lt25;l_dt_pheny,ll)_3"R,$;

Me_la_lpenl_adeean_ii_:Aeittt((B_P)) f_ I_tie_Diagnmsis;of Ct_mna_/Iffear_ Disease: ((CI+t_D_)t?'

Annuali Meel_ing,iof the _,C/emnan_fli_eie_,ofNuclear Medieine_,_ni_ersi_, of TUebingen_,A[_ill

1_-113_,li991!,,_earmediZin_, 22.,A47/_99,)_.

_opp_ ¢.,,Li_ngu_, _.,__tiheftl P'._,,, Y.Jaapp_F_ E,,_r:,_Reiehmanm, K,,,Reslte_,5', N_.,,and

Riersaelt,, I+I,.-_. "Single:PliCmn_Erniimii_n_TomegmpliicJ Imaging,:of My,oea_diall Oxi_la_iue

Membolism_with_]j5;(<p_-lt2.q]_od0plien_199en:tadesanoie A¢idl iia_Patient, witli_C0rona_:

'_ e_,DiSease: and!Aat_a._mna_: B3_pass:Graft Surg¢_;,"'Eur. _, NUellMedi,,_, 467/-4_'41

, Lambe_ S, J_,,Kabaltta_,,G_,W',,,Knapp_,F: F_,,It.,, and!S_.asmva_, P. C:, "I_nduetiueEffeet o/_ "
- PvsitNel_, Charged! Nt_g¢n_ vn, I_h¢:Adtli_ii_mof r_dine: M_a_ehti_riellz_.m, Alltynamine_

ii1
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Presenmt/Ons:

Members; ott flie_Na¢lear Medicine: _F_/roul_l,_resentedland1eo,au0ho_edl_t_nee_l_a_evs_a_.

l_liereeenl_giaro_ean_Assoeiat;ii_n_otJN_elear M'edit=ine,COngress,l_eI_llin_Vi_znna_,Aus0_ia,on_

Sel,_tember _-5i,1_99_J.,

Amb_ose;, K., R.,, Krolpp_,J_.,,Lambert,, C:. R:.,,Biersa¢lt,,I+]).,2rt.,,andt Knal_l_,F!.F:,,$_:.

"Baelt Diffias_i0n__BD}Iandl,Release',of,"Metabolites; (("X"))COntribute: ro_W/ast_ota_ot_'

Radioiodiiaamd!B_P' t_,omlIisolatedtRal_H'eatr_;((_)_."'

, Knap_, F!,F!,,I¢.,,LiSit=;,E",.C:_,,M,iirzadeh_,S:,,Callahang,& P:,,andlRice,,D_,E,;,"_ New/

Clinieal!P_omty_.e_"Irungsten_ll$8_enium_l)$$',Generator m, P_o_de,,H_gl_Le_el_:ol_
, ,

'" Career,Free: Rhenihmql$$; for _adio,immunotherapy/(___,"

Kropl_,1i.,,Koel_er,. U_.,,ICaaap_,Fi.Fi,,J_:,,andlBie_sa¢lt,,FI,.,J_.,"_5:t_Ip,lt_'_I_dt_t_henyl_)-

3;R,S;mefliyl_entadi.,eanoiizI((B'M_P))to,Evallmm ls¢liemia!in,Paltients:wi_h_Ca_na_/

'Art,ery/Dis_,ase:(ChLID_,'

_Ilancotm

F_ F'.'_Knapp_,,rr._se_edl as_an_external! expert member og the: thesis,committee a_ _he:

Free..Utff_ersi_:oI_BrussetS;on_September23'_,I19911,,forthe:di_emrallthesis;of_Plaillii_e:R:.

Fra_ _n_,M_.ID,,,_om,thel_.u¢learMediehae:E)epa_menllatMSd_lelli¢im,H'espitaiiin_An_e_,

Belgiumt The,,thesis',entitled! "Funetiimall EvalUal_iOn,ot_hd_emi¢_Heart Disease:by,Means,ol_

Ftrst-Pass Radii_nuelide An gii_gral_l_y,,"'is, based!on_ t_hecval_a_ii_n,et_ a_large: number o_

_atients; with_the: ultra_shor_ li_edtirielium_$9$m,radi_i_to_e _om_I_he,_smium,IO,$/Airietium_

[9,_m_generat_r d_eli_ped! in_the:O_, _elear Medicine Ciroupz,
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:: P.C. Srivastava_ has been, appointed as, a professor adjunct; at the University of ,,

i "lTennessee_Biomedical! Sehooli for a fire,year term,I _ _

II

' Members of the Nuclear Medicine _oup {F., Fi Kn.appi. Jt_., Si Mirzadeh_. _ P:

CaUahan_) are organizing a symposium entitled "New R'adi0nuelide ,Generator-Systems.. fo_

Nuclear Medicine Applications,," ur_der the auspices, of the. Division, of Nuclear _Chemist_j: and

"Ireehn_legy of the _erit:an Chemieali Society (ACS): for the Nati0nali ACS Meeting to be

i tielti! in_Washington, D_C,, August 23-28, 1992: _e proceedings of this symposium are

C t "planned for publication in the "ACS Advant:_ in , hemis _ series.
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