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1)Is�nuKEs, � .-�xn I):uLv, .1. \\I. : \oon’o’pisso’plinimso’-so’nssitivo’ sysfo’mu’ss go’muo’nmutinsg modo’nsoo-

simut’ 3’ , 5’-mumo unit uj)iio ospismifo’ : inso’n’o’muso’d n’o’spo oniso’s ins o’o’n’o’Immii to on’t io’mth ‘ohio’o’s ito onus n’o’so’n’Iuinso’-

fI’o’ate(l nats. .3101. I�/mam’ma(’o1. 10, 933--94() (1974).

‘[Iso’ niiagniif udo’ oml’ao’c’uni’sulatio osms o of o’yo’hio’ :\.\ I I � o’hio’it to! I uy �‘an’io mus to onuco’ns t n’at it onus oof’ iso un’o’uui -

tit’j�ihmt’it’so’ �\‘mus imso’no’miso’d l�,’ 40-(iO � mu c’o’n’o’hnmuh to oI’ti(’mih suet’s Oul)ttuimst’(l fnoonss Sprmuguo’- 1 )mi�vho’v

nmits 2 days affo’n flit’ first oof t�voo daily tro’mitmno’nuts �vitli n’o’so’npinio’. ‘l’lso’ o’mslsmunso’o’d no’spoomuso’ oof’

o’ounticah c’vo’lic’ A..\ I P-go’mio’n’afinig svsfo’miis to o no O’o’juisit’j)h’sI’imoo’ do’veho uiio’d ho’t �vo’o’nu 5 munich 45 Ion’

amid disappo’ano’d hio’t�vo’o’nu day 9 munud day I ti af’to’n no’so’n’pinso’. ‘l’h’so’ mujipmun’t’mst I’.(’:,ii to! nut mt’t’pinst’juii-

ninuo’�vas usoofmulto’ro’dtom tunimo’musunaI)io’o’xto’nsthv �un’iomt’tnemutnuio’mif�vithm n’o’so’n’pinso’.‘J.’luo’o’nshsanso’o’-

n’so’mst ims thso’ ro’sj)omnsso’ �vmus sinimihmun’ tlmn’omugiio out to 4-90-miiins stinouinhmutiomno omf shot’s. ‘flit’ no’spoonsso’

to 0 l50 mpt’o oto’t’o’mso oh o in mi iso mno’pinso’�)hin’inso’-phio’nutt mlasosinso’ to oniuiiinsat it ons � imso’n’o’iust’d l)y 50 -70 #{176};

uvhmiho’ t hut’ t’o’si�omtmst’ to i a nut mnt’juinuo’ph’snimio’-pno mpn’tunsouhoml o’omnsihimsmofio ons � so of sigssifio’tinst hy ins -

o’no’aso’d. ‘l’h’sis suggo’sts flit-ut no’so’rpinso’ tn’o’atmimo’nst mummy h’smivo’ t’miuso’d mu pmin’thy so’ho’c’tiyo’ inso’n’o’tuso’

imi flit’ beta adt’o’nuo’ngio’ to omuipo onuo’mmtoof f hut’ no ‘spo onuso’ to o cmito’o’hio ohmin�imio ‘s. ‘Fiue no’spounsso’ oof’ o’yo’I it’

.,:-�:�oI P-go’nuo’m’mitinmg systo’nuus tom vo’natn’ichinmo’ ��mus msouf inso’n’easo’oi liv n’o’so’n’pimmo’, i)uot fh’so’n’o’ ivmis muho out

ml. 30 � inuo’ro’aso’ in’s flit’ no’spounso’ to 0 ado’nuo osinut’. ‘l’h’so’ n’o’s�)o otuso’ to 0 ml o’tiniil)imuatio oms 0 of sit mno’pimot’pimn’int’

amsd a ph’sosphiomdio’sfo’nmuso’ itsh’siiiiton, Hoi 20- 1 724, � o’mmimamsco’d by ahoout 40 � ; iii o’ounfio’ah shio’o’s

ln’oonum no’so’npisio’-f no’mito’d nmits, �vh’siho’ t ho’ nt’spo mist’s t om o’o mtni)itmmit momis oof’ o’it In n so ‘no otoomsins , tb opmu-

n-o:iinio’, out’ iuistanuiitie �viflm tIme Phiousi)l’st odio’sto’m’aso’ inuhmihito on’ ��o’n’o’ mit of o’nsh’sanso’o’ol milmouvo’ r’o’spo onoso’s

iii o’oom’stnool shot’s. I t is Iin’oul)tust’(l tlstut flit’ dt’t’nt’mist’ti avmuihmuhihifv 0 of flit’ mmo’un’oot n’amosnsiit to’n,

iso it’t’�iinst’ph’sm’init’, ins n’o’so’npim’so’-fno’muto’cl nats n’o’suits ins ans emshsmonso’o’d to mnso’o’nst n’mut it ins oon’ n’o’spo onosivo’-

510’ss tof iso ont’pimst’ph’sn’inmt’-so’mssifivo’ mudo’nsyhmuto’ o’yo’lmuso’. �\.nso mtiso’n’ uio ossihilitv is must’it’o’t ivo’ ol o’o’n’o’mist’

is’s �ihuousphit odio’sto’n’miso’ activity misso oc’imito’d �viflm flmis o’yc’hmiso’. ‘I’iso’ oimutoo tb o nso of Iuo’n’nusit mimi tint -

amishiguo otis c’huooio’o’ l)o’t\vo’o’mm tl’so’so’ ahto’n’nomut ivo’s.

5 N’I’iiOiiUt”�1ON o’o’nstr:uhmsoom’mmdn’o’mso’n’gio’to’nmssinumolsluy fn’o’atniso’nst

Tl’so’n’t’spommiso’somf’moomn’o’pinot’ph’sn’inso’-so’sssifivo’oil m’mtts �vifh’s 6-i5�’dt’0oXYd001)min55itiO’ n’o’suhts ins to

o’vo’hneA\ IP-go’mmo’n’mofinsgsysto’msus in’shnmuims tis- � ummiluo’mssmutonv 2-f’ooloi inio’n’o’muso’ ins t iso’ mmugnui-

suo’ mippt’an’ tom 1)0’ o’lomso’hy immto’no’lmit o’d with’s t tiolo’ 0of mio’c’ummuinhatitott oof o’yo’hio’A\ Ii� O’hit’itt’(i

mivmiihmubihitv oof nit on’o’pinso’plmnim’o’ as mu mso’ttn’om- ins iun’mtimsshot’s by no on’o’juinso’juhn’inso’(1 - 4). 1)o’-
fn’mumssmi’sit to’n’ ins vivo m. ‘limos oio’st moot ioono oof plo4 io ono oil’ o’o’nst n’muh sto ott’s ou! not ono’Iminoo’Iuisn’imoo’
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934 DISMUKES ANt) DALY

by acute our chnmi’sic fro’atn’sent- of rat-s with

reserpine also elicits an increase in the ac-

cuniulatiomu oil cyclic AMP pno)ducc’d by

r’sonepim’seplinino’ in’s slico’s from’s vanioius i)nmuin

regions (5, 6). The pneso’nt paper o’xani’siiies in’s

soimo’ detail f-he chuanacfer of tic’ alt o’ned

nespomise oil cychit’ A’sI P-gei’seratinsg syst(’miis

in c(’nehnal ccuntical slices Iron’s neserpinio’-

treated rats.

MATERIALS AND METHOI)S

Male Spnaguo’-Dawley rats (150-200 g)

ui’ere obt-aino’d from Taconic Fann’ss, Go’nni’sanu-

tcuwn, N. Y. Ro’sc’npis’so’ (Serpasil) was oh-

tamed as a 2.5 nig/nil solution fronis Ciba

and ui’as adn’sinisfened by ii’stnapo’nifono’al in-

jection at a doso’ ouf 5 n’sg/kg. Shani’s im’sjo’c’tiosus

couimtaino’d 0.9 % NaCI. Tho’ phosphodiesto’n-

ase in’shui)itor 4-(3-butouxy-4-mno’tlioxybeimzvl)-

2-imidazolidinos’se (Ro 20- 1724) was kindly

provided by Houffmanmu-La Rochc’. All oit hen

coumpouunds uvo’no’ oobtained fron’s’s c’on’siu’sencial

sourcc’s.

Rats went’ killed by decapitatioun’s. Tlio’in

brains went’ rapidly ren’soved an’sd placed in’s

it’t’-C(ild Kno’bs-Rin’sgo’n solutions . Co’no’bnal

courticah tissut’ ui’as nen’s’so)ved, and 260-�umi’s

slices uvero’ pno’paro’d with a Mt’Ilwainm

choippen. Tlio’ slices inouni’s outie on twoi rats

\v(’ro’ in’scuhato’d at 37#{176}in’s Kno’l)s-Rinsgen soulu-

tioni for 15 li-iii’s, collected by filtration

fhnouugh nyloun’s n’so’si, amid placo’d in 10 n’s! oil

stilUti(imi coi’sfaining i3 �nn [t4C}ado�i’sisioi (3

.�Ci) loin am’s inicubatioin oil 45 nih’s. Imu o’xpeni-

n’so’sifs ito ‘svhieh both nadioactivc’ and tout al

cyclic AMP ui’ene assayo’d, a solution coin-

faming 4 �ni [3H]ado’nin’so’ (20 MCi) was uso’d

for labt’ling. Tissuo’ ‘s�’as ivasic’d tuvice after

labehimig, incuhafo’d for anoitho’n 20-30 ruin,

collc’cfed tim’s m’syloun n’sesh, anid dividt-’d intou

equal pourtiouns. Theso’ pountioumis were flies’s

incubafo’d with’s sulutioumis commit aining to’st

agents, usually for 30 mis’s, foullomwo’d by

Ct)llt’cfi(iflon i’sylcis’smo’sli a-nd houmougc’niza-

tiun in cold S % tnichlounacc’tic acid. All in-

cuhatiouns were penlcunnued at- 37#{176}in Knebs-

Ringer bicanhoinafc’ buffer ao’rated with’s 95 %

9� CO2. Tho’ percc’nfago’ conversion’s oil

radioacfivo’ aden’sino’ ssucheoutidc’s fou cyclic

Ai\IP was defenminuc’d as pr(’viouusly dc’-

scnihed (7). Simultaneomus do’tenminaf ion of

radioactive anmd toutal cyclic AMP, the laf-f en

by tho’ Giln’san assay (8), was cannio’d tout

es.so’ntially as pnc�viously described (9).

RESULTS

The accumulaticni oil cyclic AMP elicited

by noino’pino’phnine uu’as 40-60 % gnc’ato’r is’s

eo’no’bnal cortical slices from neserpine-tno’ated

rats than in’s slices frouns coinutnoil rats (Figs. 1

anid 2) . Aecunuulatios’ss of nadicuactivc’ amid
tootal c’yclic Ai\IP ui’ene o’m’shanced to sin’silan

o’xto’nfs (Table 1). Tho’ apparent EC50 oil

suouno’pint’phrino’ appeant’d tom ho’ shifted to a

lonvc’n value (Fig. 1), but it’s vic’w (of thc’ vania-

bilif-y oil flit’ nc’sults this appanemit shift- is nct

significam’st. Tic’ accun’sulaticun of cyclic A\IP

elicited by iiount’pinephrim’st’ ui’as mmof signifi-

(‘antly greaten it’s slict’s oobt-aimio’d 5 hun alter

ro’so’rpino’ (Table 2). The enhanco’d responso’

50’t’S’s 2 days alter resenpin’se was still manifest

at- 9 days, but had disappeano’d at 16 days.

Tlio’ pno’sent dosage schedulo’ for rc’senpino’

no’sulfo’d in a langc’ nt’ducfion of brain i’soinepi-

nt’phnino’ at- 2 days (no’sulfs miot slioivm’s ; so’e

ref. 10).

R(’sI)tit’sSt’s 0)1 cyclic Ai\I P-gem’st’nat-ing sys-

to’nu’ss to fh(� do’pcilanizing ago’nt vc’ratnidin’se cur

f_li senc)foiluin ui’ene m’sot enliancc’d in slicc’s from

no’so’npinizt’d rats (Tablo’ 3). The ro’spounse to

aden’sosin’so’, howc’ver, sheaved a si’suall but sig-

imificant o’mihanct’rno’nt- is’s slico’s mom’s reser-

piiuo’-tno’afed rats. Tm’stho’ pnesenco’ of a plious-

plioudiesto’nase inhibitcin (Ro 20-1724) , tither

hiougo’m’sie animirso’s (so’routooisin, doupaniine, and

histan’s’sim’so’) as wo’ll mis nomno’pimic’plinimie signifi-

canfly raised flit’ accumulation cml cyclic

Ai\ I P ouvo’n flit’ eoneo’m’sfrat it ins oht-ainied uvith

fho’ inhibitor alone in cortical sliec’s mourn c’oun-

froil rats (Taut’ 3). Houwo’ver, only fho’ ac-

cuniulationus o’hicifed by f-ho’ c’outi’shuiuafiosi of

t’sourc’pino’plinitme aisd Ro 20-1724 ‘s�’ene higher

in slices lrt)ni’s the no’so-’rpitie-tn(’afc’d as’simals

as comnupano’d uviti o’cunfnol animals. The ac-

cumi’sulafioutu oil cyclic AMP prouduced by

miouno’pit’so’phrino’ was o’iuhat’sced by about 40 %

in slices iron’s nt’senpnit’-tneat(’d rats in boufli

the pneso’nee and absenco’ of f-lit’ phospho)di-

o’sto’rase in’shibifor (Tablc’ 4). Th(’ accuniula-

f ion ouf cyclic AMP o’lieit-ed by ntino’pinc’ph-

nino’ was it’scro’asc’d 2-loud by tho’ preso’nce oil

f-it’ phosphodio’sf-enasc’ inhihitoun in suet’s Iron’s

o’ifho’n counitrol tin ro’senpine-tro’afc’d anituials

(Table 4).

Th’so’ no’spon’sst’ tcu isoiproitenen(ul, a pure beta

adno’mmengie agoimist, was t’nhanco’d by 70 % in

suet’s Inoni ro’so’npinizo’d rats (Table 5). The

aceun’s’sulatio)m’s o’licitc’d by isoipnoufeno’nol was
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Ft om. 1 . A ((ii 00 oilat iomui omJ rqo!ir ,4 ,hf1� e!joited h!/ uiorepiuoep/orii�e iii rat core/ira! cortical 5! ices

Hats either received sbsani irsjeo’t iotss or were treated wit Is reserpimse 2 days otts(I 1 douy befoore oleat Is. Its

six separate expermmersts o’ourtio’oil slices froins twoo reserpiise-treooted rats (0-- -0) were pooooled,ous were

shoes froniu twoo o’ont rol rost s (� ---S). After labeli msg with f “C lademsine the slices were divided i tot o six

equal port iouns, whio’h were t hems immo’ubated with (‘oomscemit routioomos oof msorepitsephrimse betweemu 0 zuod 100

�oM four 30 mimimi. The data are expressed mmsnsueoimss ± st ansdourd erroors oof t he pero’emst age o’oomsversioums oof toot oil

NOREPINEPHRINE )��M)

1 too’orpourat ed radi(ooto’t lvi t too o’yo’l it’ AM P.

1�o�i
10 20 50 40 50 60 70 80

CYCLIC AMP IN BRAIN SLICES 93;-)

TIME Imonutes)

Ft G. 2. Timmo e ooiu rse four oirriumu iu!at iou ouf r!Jrfir

AMP eli(’ited hy uiorepiuiephruuoe iii rat rortira! s!ioes

Hats either received shatim injeo’t iOOtss or were

treated witim reserpimse 3 days amod 1 day hefore

death. Its three separate o’xperimnemsts o’oortio’aI

shit’es were ))0000led frommss twtm reserpirsized rats

(O---O), as were shoes frotn twom controol rats

#{149}------�. After labehimsg with ‘4Cjadenimoe as de-

so’rihed ins MATERIALS ANt) METt100t)S, the slices were

incubated with 100 ,�ii nsourepinsephrinse for tmimes

rangimsg froumss 0 Oo 90 mimi. Its amsot her three experi -

nsoemsts o’oomstrooh slices were inoo’tnboited with 3 �

muorepi mmephori moe (A - - -A) . \‘aI ioes foor sl io’es imotto -

bated wit houtot mutorel)imsephrimoe are oulsou slsoowms

(X - ---X ) . I )at a tore presemst cii is tsseamss ± st oitsol-

ard erroors.

nut if sigsmifieanmfly diffo’ro’nt mcmi thmat pr� uduc’o’d

1)\’ m’scoinmluinuafiounu oil noino’pisso’phninuo’ mumud flue

a-/p/ia adnt’sut’ngio’ amuttigo moist Put’s if 0 ulaniminso’

o’ith’so’n ins (‘omnufroil shot’s our in’s shic’o’s froonii no’so’n-

piiso’-tno’ato’d amsini’sahs. Th’so’ no’spounsso’ too muc’ooni-
i)insmutituti ouf nitunt’pitmo’ph’st’itit’ mind flit’ beta

mudno’muo’ngic’ musmfmugoonoist l)nomPnminsouloul ��as titof

signsifio’m’smufly o’nsh’sanso’o’d is’s shic’o’s froonsi n’t’sen-

iuimio’-tno’mtfo’d anminmimuls.

t)I5(’USo4ION

A vmunio’tv tof fn’o’atnio’msts muhten flit’ no’sponu-

sivt’smo’ss ui o’vo’lic A)11 P-go’nso’nmufinsg systo’nus ins

n’soun’mudno’s’so’ngic’muhlv imsnio’n’vmuto’d o’o’hls. Such

multo’ratio onus �vo muhoil moppt’min to o no’pn’o’so’mmt 0.0 mmii-

pt’mssmutounv insc’n’o’muso’s ins flit’ no’spoonsso’s of no’-

co’ptomr-n’so udulmuto’d systt’nuis t’auso’d by flit’ Lii)-

so’Iic’O’ tin t’t’ducfit Ott oil mit on’nmah iunsc’fitonsai

niounadno’nso’ngic’ ao’fivmotiooms omi flit’ ssfeni. Ins

pitso’al gland flit’ ‘‘supo’n’so’nssifivity’’ ouf o’yo’lie
A?il P-go’muo’nmitimigsysfo’nuis muter surgical do’-

muo’nvat iomns, in’snmiunso msvniihiat hso’eto onii�’, (l0’sf nut’-

tiousu ouf smounadno’no’ngic’ to’nnmimimuls �vithm (i-hmy-

dn’ouxvdoupansiinso’,ton’no’duo’fioonsoof ssoono’pino’ph’s-

rimso’ to unueo’ssf nmifio miss with no’so’npmnio’ appo’mut’s

tint’ pninimun’ilv too muss o’sslmtunso’o’d mumiiomumuf our

mutt ivit�’ 0 of nit on’t’pimst’phii’itst’-st’n’ssit ivt’ cyc’Iast’s
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p < 0.02 (Iwo-tailed t-Iesl ) wills respect In o’ootstmul.

nath’so’n th’smunm too no’duc’tioomis is’s thso’ missooo’imuto’d

PliousPh’somdit’sfo’naso’s (1 1 -13). Ins l)naims flit’
niuo’c’humunuismuu oof ‘‘supo’n’so’nusitivitv’’ tof o’yc’lio’

.&)I i�-go’nio’nmutimmgsysto’nis too mooon’o’pimio’phinisso’

so’o’ms tuito’n’ tn’o’mutnio’nt oil mumsinimuis witI’s 6-his’-

(in’Oixydtipminiimso’ (1- -4) our no’st’njuimuo’(5, 6) is

nitit \‘t’f (it’fiist’d.

‘l’lmt’ o’hsmur’muo’to’roul fist’ o’mulmmunio’o’cl ro’sluoomsso’s to!’

mooonepinsepl’snimso’-so’misitivo’ o’ychio’ i\.)�I P-go’nuo’n-

tot mug syst ems in brains si ito’s in’ooni n’o’so’n’pinso’-

tno’tuto’d rats hmus nsoow beo’ns o’xmunuiimio’d isu olo’t miii

foot’flit’ first tinuso’.Tho’ o’nslumomuo’o’dn’o’spoonoso’too

nit on’o’pimso’plun’inso’ uvmus 1uro’so’mif ins shot’s 4S lit’

mitt o’m’ flit’ fin’st oof t \vo m issj t’o’t io onus oil’ n’t’st’n’pin 00’

mniocl wmis mummuinstaimso’df’oortot least 9 dmuvs,

finsmiil,v net urmuimsg toocommitroilc’oomio’emotn’mutioonssImy

dtiv 16 miito’n’n’o’so’npinuo’(Tmuluhes 1 munich2). Ins

6-huvdnouxvdoopm-’snminme-t nt’m’sto’tI miniinmimuls, o’nu-

hanc’o’d nsimuxinuial n’O’sI)t omuso’s ft 0 isomro’pinio’phmninso’

�vo’no’msomfoobso’n’vo’ciunitil 9Cm hr mmifo’n flit’ drug

tro’mutnsmo’not(1) munichwo’n’o’thio’n nusaimstainuo’dloon

mit Io’ast 20 olmoys (3, 4). Thus th’so’ o’nuh’smtnio’o’d

no’spounsivo’no’ss appo’ans too tlt’vt’htij’s ni’somno’

o1uio’klv mifft’nno’so’n’pinoo’,musod too po’nsist loon’mu

sl’somn’to’r po’niootl tot’ timsut’. ‘Fh’se nimixirm’sal ro’sponist’

too msomno’pimso’phunimuo’ \�55 imio’no’muso’d b)y mui)Oittt

50 #{182}-� ins shot’s in’oomui reso’n’pimuo’-t t’t’muto’(lnmuts

(l”ig. 1). Ins vio’w to!’ flit’ Vmut’itii)ilit oil flit’

n’o’sults,1000 do’fimoitivo’ stato’nuso’nots as too juoussi-

lilt’ slight alfo’r’mut it mis ins flit’ EC oil 550 oI’O’j)I-

nio’plsm’inuo’ cams luo’mustudo’.Evo’ms mo flit’ pn’o’st’noo’t’

out’ c’omcmuinso’ flit’ 1’X�,1 vmuluo’s ���o’n’o’ still nsomf sig-

ssifio’misot lv dub ‘no ‘nit iso shot ‘s !‘n’oonu to onuf no oh munich

n’t’sO’n’huinit’-tnt’mott’tirats (n’o’sitltsnmoof shmoo�vmu).

‘F.sBn.E 1

.4 co ii mu, u/at iou, of ra(ti000/ 0 iC (I ii il totti! o!/of ii ,4 .1!!’ ef i(: i/ed ii, rat curt j o(u! .�! iris !u!/ � ooro’p ii, cpu nor

Fo otor pooi rs oof roil s cit her reo’eiveol o4loootss i tq ccl moomos oor were t reoot e(I wit ho ro’serIom toe 2 (loLVS oomsd 1 dot

huo’foon’o’ deoit ho. After lotbehi tog with III Joodo’moimoo’I he tort icoil sl io’es fm’ootss o’oio’hs roil wo’t’e ohivi(Io’ol i tot 00 twoo pool’-

I iootos OltO(1 1tot’uboited foor :30 mssi to wit ho oor wit Isootot 1(X) �oM tsoom’epm toeplori toe. 11 JCvo’hio’ .\M P ottod tootoil cvo’hir

Ai\I P �vo’rc’ oissoiyo’d oi.s previootoshv do’so’ ri hued (9) . \‘oil ues are tsseottss ± st atodoorol o’rro ors.

Stitisulant �FIJ(’vchic .-�M 1’ ‘l’outal cyclic AMP

(‘on I rooh Reserjoinc (‘hange (‘out ml Reserloinc (‘hangi’

c�,uu iou,’ pro1ei�i pnwles oii,t protein

Notoe 15(X) ± 217 16Sf) ± 2S0 69 ± 15 56 ± 12

Noorepitoeplsritoe 65(X) ± 155 #{182}13(X)± 775 +43” 330 ± 12 497 ± 21

“ p < 0.02 (t woo-I athed t-test ) wit Is resluo’o’t too o’omst rools.

0, � < 0.001 (1 �voo-t toiled t-t (‘041 ) iii I ho ro’s�uo’o’t I o o’otot roohs.

TABLE 2

A � ,� mmoou!a t ion of i!I(!ii� A II!1� e!iriled �‘!/ mlorepiioeph ru, ( 0 ii rat oort u0(1! s! o 0(5 at curio’ us un tonl’(ul.s after

trout uneu,t ui//i reserpui�c

I1ott s cit her reo’o’ive(l shsoimos I mojeo’t ioooos oor were t real eol wills reso’rpi moe. Its seh000rat e exhueri msso’tot s Itooli-

vidtoah tools (tounshuers ito pat’o’tot hoo’so’s) wo’ro’ kihlo’d.5 lot’ oofl O’t’ 01 S1 togho’ Itojeo’I jots oot’ 9 om’16 oloovs oofter the

so’coomod ouf twoo dotihv i oojt’o’I ions. Aft (‘0’ Ioiln’h I tog wit ho I t4( aoho’toi moe Ihoe 0’, ott io’ooh slices wo’t’e i moo’ thuoi( eol wit hi

or wit hoiol 1tX)1.0.�otoooro’pi toehuhsri too’ foor 30 tomito. Hesoolts ooro’ o’xpro’sso’d ois tm�eottos ± st oindaroh err irs.

Stinoulootsu [�(‘J(o:lic .\‘uIP

(‘omntmol Resemhumne

0.30 ± 0.01 (5)

3.46 ± 0:36 (5)

0.51 ± 0.0:3 (6)
:3.06 ± 0.1(3 (6)

0.4-1 ± 0.0(3 (3)

2.5:3 ± 0.78 (3)

Notoe

Noom’epi toephst’i toe

No otoe

Not’epi tso’phs ni toe

No 000(’

Noort’pi no’phori tot’

0.33 ± 0.04 (5)
:3.47 ± (1.45 (5)

0.51 ± 0.03 (6)

4.72 ± 0.59 (6)”
0.49 ± 0.0(1 (3)
2:37 ± 0.2:3 (3)



o_� co’miz’crsi1101 o_� coonzersiolmu

Notso’ 0.36 ± 0.0(1 t).48 ± O.t)2 1 .72 ± t).2#{176}.4 1 .61 ± t). 12

Noorepimoeplsriooe 2.2.5 ± (1.2(1 3.6() ± 0.2:3’ 6.44 ± t).74 8.91 ± 0.73’

Seroutomsits 0:39 ± 0.09 t).53 ± 0.07 2. 16 ± 0.26 1 .86 ± 0:31

l)oipamsuirse :3.7#{176}.)± 0.7:3 :3.06 ± 0.41

Ilmstoimssmrse 2.37 ± 0.22 1 .92 ± 0.25

Ademooosimue 2.26 ± 0.1:3 2.88 ± 0.22”

Vet’oito’m(litme .5.95 ± 0.28 (1.05 ± 0:31

S p < 0(X)! (1 �voi-l otiled 1-test ) �iit Is reslieo’l I 0#{176}o’oomot rools.

I’ � < � (tivo-l ailed t-I est ) �viths m’espco’I I oo o’oomsl-ro)ls.
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0 Ut11)ttl)hishied exl)erilssetsts.

‘FABLE 3

_,4(li/u! iu!utioii of i!/(!lr .4 #{149})JJ) (!uoit((! by o’anious .stuuui ,!ai,ts u ii rat oon/ irou! .s!uoo’s

1� oil 5 em I bet’ mccci veol slsatsi i tsje(’t toomos oot’ �vere 1 reost cii iii I Is t’o’serpo mse 2 (lays 05 tool I (loi\’ ho’fo ott’ oleal ho.

.A.fter loibeli msg � t Is I 04( � Joidemol toe t he o’oort bosh sI I o’es fronss I \i’ I toot s s�eo’e oil violed I not o five eqoootl hi rI ioomos,

folli osvecl by i no’tohal I toti �%i t Ii ti roogs (1(X) �mi ) foor 30 miii mu. I n ansoot hset’ set 0 of experi noso’ to t 5 ot hulu ospbso ooliest c’rosse

irshibit tot’ (Hoo 20-1724, 250 ju�i ) � Pro’setst dttri tsg I he 30-tsii ms I mso’toboit loots . I )ost oi oire o’xboresseol oss osseamos

Estatsdard erroon’s foor footor tom six set s oof experitsoemsl s.

Stimulant --- I’4C1(’ychic .\iI l�

NO) phosj ohodiesterase inhiboi tour

(‘otitmol Reserloine

‘Flit’mummixinsimoln’o’spoonoso’toonoooro’iuimoo’juimr’inso’�mis

o’t’sh’sanic’o’dliv mui)o)ut 40 � ins shot’s ft’omm n’o’so’t’-

juitit’-tn’t’mift’ci toots ins bLot/i tiso’ hut’o’so’nso’t’ mumsd
mubso’mmco’ out’ t’t oo’aimso’. ‘Fious, mutt lit nigh’s t hut’ po o-

to’nmt itut it on’s oof I’o’spo 05550’s \\ti5 tuo’mtt’ly t \Vit’t’ mis

gn’(’muf iii shio’o’s f’t’oonii I’muts tt’o’mtto’cl �vith’s 6-h’sy-

(II’tiX\’(itihutumuiitst’(1 , 3) mis ins shoes fn’oomssmmii-

tmimuls givo’ts n’o’so’I’1umnso’, ins ho otis o’must’s time

muflimsitv 0 of t Iso’ i’t’t’o’pft on’s f’oon. sso on’o’pimiejil’sn’un’so’

(loot’s motif muhujx’mtl’ too lit’ gr’o’athv ahto’m’o’d.

Fxpo’t’uiiio’nsts ��it hi a-nuuo’th’svl-p-tvn’o osm000’ (hi(1

nitot reveal tins o’muhsmumso’o’ciro’sjuoonssivo’nso’ssoil

tuoot’o’pmnso’julmt’mnso’-so’nssiti\ o’ o’yo’tio’ A. \ I I �-go’m’so’n’-

mutimug svsfo’nsis 45 1mm’molter isui’sihiitiomns ooi tIso’

svniti’so’sisout’ nsooi’o’�uinut’piin’inso’.

h�r’ioot’ tn’o’mmtniio’not �viti’s n’o’so’nhuimoo’ tiuct msoot sig-

tii!io’mummt iv affo’o’t thmo’ to utmul mittmr’poot’ttt it ins oil

n’mttihitomuo’tivo’ aclt’miimit’ imsto o shot’s (no’stiit’ 500 it

shmoo�vni). Iii mi(i(litiooms,flit’spo’o’ifio’muc’tivitv to!’

o’yt’lio’ .�\_�:\ I I � ins nut on’o’juinso’phsm’imso’-stinsuulmmto’d

shot’s lmuiuo’hed dunimug a pr’io on’ imso’tilimof it mmo \�it Ii

nadioomucfivo’ mudo’niinso’ �mus mooot sigsuifio’munsfhy

diflo’n’o’usf ins t’xlio’t’inuut’nits �i thi shot’s in’oonus to ins -

tn’tul munui no’so’npinso’-tnemuto’d rats (‘Umuhuho’ 1).

“IThius deto’n’miiinsmut iomni omi po’m’o’o’mifmugo’ o’oosmvo’n-

sit otis o of radio omuo’t ivo’ tiut’h(’o of Rio’s to o c’vo’hio’

i\\ I P ins shot’s fri omit c’(onst no ol munsd no’so’r’pinuo’-

tr’o’ato’d rmuts iuntovicio’s mo \‘tihi(i msuo’fh’sood foot’

With huho)slsh(u(lmestemase imshiihitom

(‘ontrol Reserpine

0’Oomsijumon’iso ono 0 i! n’o’spo on 050’S 0 if I lot ‘ o’vo’i it’ � :‘�I I �_

go’nso’t’atimsg systo’nuis (sot’ no’!. I 4).

:‘� I muximsomol (‘0 onso’o’nit t’motio onus o of o’vo’hio’ �\,. \ I I�

\VO’t’t’ mit t miinit’(i miitt’n’ 20 mnins 0 of’ st imsiulmif io on hipS

mooon’o’pimso’phit’inio’ in’s shot’s fn’o omsu 1)0 it Is o’ounst r’ooh

(sot’ n’o’f. 15) munud m’o’so’n’ioimso’-tno’mufo’d nmuts ( I”ig.

2) . ‘fist’ r’muto’s 0 of’ ho it ii niso’ mumott tieo’hinoo’ oof’ o’vo’hio’

A.�:\ I J) � sinsuitar’ ins (‘0 omit r’ooh mumoci no’so’nhuinso’-

t n’o’muto’d hun’t’h)mun’mutit onss, ‘Flit’ r’o’tiso ins t’o on’ t iso’ (it’-

o’Iimso’ins c’vo’hio’�\,.‘mIJ) mo tiso’o’oonstimsmno’ttiun’o’s-

o’tio’t’ of mu stiouuuhmumst ins bn’ains shot’s is nsoot vol

o’hemor.It o’o,uhd1)0’flit’n’o’stnhttot’o’mshsmomso’o’ciPisoms-

hihitidit’stt’t’mtst’ tuo’ti\’ity (1(1 19), lImo’ gnmuoittmih

clt’pht’tioono to!’ hmn’o’o’un’soor’ �\.‘1’l�, ton’ r’o’f’n’ao’toon’inoo’ss

0 if n’o’o’o’pto on’ nsuo’o’immimsisnoss. I t is sur’pn’isimog t limit

mi-f ho� t’i omso’o’mst t’mttio omos 0 it’ t lit’ st inuutihmoto on�

mogo’nt , nsoon’o’�uimoo’ph’srinoo’, not 0 suo’is oho’o’himoo’ ins

mu’saxinsal ho’v ohs �vmus ooh uso’m’vo ti o ovo n a juo’n’io od

oil 90 msuinm (h”ig. 2).

‘Flit’ m’O’shitmust’s 0 it’ o’vo’hio’ \_i:’� I I �-go’nso’n’miI inog

systo’muus too ootluo’n’ stiniitihmtttun’’�’ tigt’mofs �

o’xamuuimso’d Ui shot’s !‘r’oomis to out no oh munud n’o’so’n-

juimso’-t n’o’muto’ti mumsinuimohs (‘l’msi mit’ 3 ) . l�o’sjuo mist’s

to seroot(onsino,chompmumsuinoo’,minitil’sistansiinoo’�vo’n’o’

mooif sigmsifio’munst ly inl(’nO’ftst’(i muito’n no’so’n’pinlo’

mudni’simsistn’mufiomni. “IFiseso’ mumu’simso’slimud signoiiio’minsf

o’ffo’o’fs 0Ot’s o’omnmo’o’nstnmif it onus 0 i! t’\’(’hit’ A �u I P mo

rat co mrfieah shic’o’s oonulv ins t iso’ liI’t’so’mmco’ o of t iso’

iuhtosiilioodio’so’to’rmist’ insluibitoon Roo 20-1724.



#{182}�conversion 0

0.44 ± 0.04

2.21 ± (1.21

3.87 ± 0.39 +49”

2.16 ± 0.32 +53�

0.79 ± 0.16 -17
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Tit’ no’spoosiso’ too modt’tmosimst’ was sign’sifi-

ta-nit iv imic’no’aso’d in stiec’s iro on’s ro’sc’npis’so’-

fno’ated rats, alflitoughu tom a hesso’n o’xto’nf than’s

flit’ neomj)000se too sioonepitio’phnino’. Sim’sc’o’ ado’nom-

TABm1E 4

Effect of phosploodiesterase in h uloztor (Ho 20-1724)

(iii aoo01?mi ou!atio,i of oqo!io A .l!1� e!iriled by iooor-

epimiephnimie imo rat o’ontira! sf ices

Hoots either reo’eived sham imsjectioumss oor were

treated with reserpirse 2 days ounod 1 day hefoore

deoil h. After labeling wit Ii [‘4C]adenirse t he coor-

1 io’al shoes from’s eoio’h rat were divided inst to ftotnr

eqotal poortioomss oitod imso’ubated foot’ 30 � �ith oor

wit hootit msoorepitsephrine stud oor Rio 20-1724. The

rstomhers ouf separate experims1emsts oire shouwn its

p�oremstheses. h)ata are expressed as osseans ±

standard errors.

Norepi- Phos [“CiCychic AMP
nephrine t)hodi _____________

(35M) esterase - � --

tnhib- Contmoi Res�rpine
otor

(250 ouM)

c000versto,o

- - 0.51 ± 0.06 (4)0.48 ± 0.1:3 (4)

- + 1.25 ± 0.11 (4) 1.4(3 ± 0.17 (4)

+ - 1.76 ± 0.13 (8) 2.51 ± 0.21 (8)”

+ + 4 .28 ± 0.30 (8) 5.75 ± 0.2:3 (8)”

p < 0.01 (twoi-tomihed t-Iest ) with respect too

o’ounst rouls.

p < 0.()02 (I woo-t toiled t-t est ) wit Is respect too

o’onst rols.

smut’ has 1)o’o’ni pntopoosc’d too nso’dimuto’ the miecu-

niuhatiout’s oil cyclic’ A)1P o’lieited l�’ depoolan-

izinug agen’sfs, such as vo’ratnidir’se (20, 21), it is

imito’no’st imig t hat t ho’ nespo unso’ t ou vo’naf nidin’st’

was nutit altc’rc’d in shic’es iron’s ro’so’npinuo’-

tno’afo’d rats (Tablo’ 3). Ado’nomsino’ anid nuourepu-

nmo’phnino’ liavo’ gno’afo’r than additivc’ o’ffc’cfs

tins flit’ ac’cuniiulafioun oil cvo’hic A�\I P in rat

et’nel)nal (‘omnfio’al shic’c’s (14, 22), indicating

that flio’so’ agt-’muts imutenmuc’t tom souniio’ o’xteiut

��‘ifh mucoonmniioti cyclic A\I P-go’m’so’natirmg coon’s-

Pmuntiiit’tit. Thus an ineno’miso’ in the rc’spomnsso’
too mudo’nomsimso’ in’s mu ssouno’pimso’phnim’so’-sc’nsit ivo’

o’oon’spantm’s’so’nst n’sight m’somf ho’ toitally 1ttit’X-

I)t’(’ft’d, The no’spoonsso’ oil cyclic A)! P-gersc’nat-
inig systen’sis too ado’n’soosit’se in’s slico’s Iron’s (i-iy-

dro uxvdoupaniirme-t no’afo’d n’mufs , ho uwo’vc’n ,

msoot signuifieanfhv in’st’nc’asc’i (1 , 3), although a

fno’iid touwand higho’n nespooniso’s too ado’s’somsim’st’

was evident (3). R(’sI)ouIssO’s too t’lec’tnital

stiniuiatuo on �vo’no’ sign’sifieanmtly (‘n’sliasueo’d imi

co’no’bc’llar shic’o’s fnoummi guino’a pigs tneatc’d

�vit hi 6-hydnouxvdoupanuino’ amid in cerebral

to mt ical amid o’c’no’ht’llan slices fno on’s atuisiials

tro’ato’d with no’so’npinmo’ (23, 24). I ‘sptmnses too

vo’nafnidin’so’ �vo’no’ noof alfc’no’d in’s c’eno’bnal count i-

cat suet’s mimi’s 6-l’sydro mxvdo opan’siiuo’-t no’mitc’d

rats (3).

Tho’ comnic’o’pt oil alp/ia and beta adno’no’rgic

no’t’t’pto ins do’vo’houpc’d loin flit’ po’niplio’nal auto m-

nmoon’sic’ nmo’rvoous systo’ni’s has ho’c’n o’xto’ndo’d f-ti

TAnun,E 5

A 0(01 000l1!at i(iii (if oi�of to. A iI1� c!ioited h�j ,i omrcpiio cpu nine au (1 zsoprotercui of ii, rout court iou! s!zccs : effects of

a!pha (imio! beta a(lre,ierqio a ii taqoui os/s

H at s ci I loer re(’cived slsaiss I nject ioomss oor were I reotl ed wi I ho reserpi toe 2 (boys oimmd 1 olot-s-’ before deal Is.

Ins six separate experimensts o’ortio’al shoes fruosm twio reserpmmse-t reomled rats were pooooled, as were slices

fromss t woo o’tont rod rost 5. Aft er labeli msg wit h I #{176}4Clademoitie shoes were divided imsto five eqttal 1)00rti0fl5,

wlsich were I hems i mso’ttbated wit h t he voiriootos st in1ularst 5 ats(I oust agoomsists (all at 100 uris ) . 1)at a are pre-

semoted as isseanss ± standttrd erroors.

Drugs [‘4(’)Cyclic A�’iII� Change

Controls Reserpimse

Noomse (1.27 ± 0.02

Is(oprooteremsooh 1.30 ± 0.11

Noirepinephritoe 2.59 ± 0.12

Noorepi tuephuri tie + hiluetst ooloimsmimme 1 .41 ± 0. 10

Norepinephritoe + proiproimsoolol 0.91 ± 0.18

p < 0.01 (twoo-toiiled I-test) with respect to o’oomst-rools.

p < 0.05 (twoo-t ailed I-test) with respeo’t to (‘oimmt-rools.
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flit’ cent-rat no’rvuus systeni. In’s conutrast too

the peripheral sympathetic systens, 1)00th

alp/ma and beta adrc’nt’ngie stimulation lo’ads

to an accumulation’s (if cyclic AMP in rat

cerebral cortical slices (14, 15, 22). Tho’

present data suggo’st f-hat thc’ incr(’aso’ in beta

adneluergic rc’sponse to n’sc)repim’sc’pininio’ in’s

slices freon’s no’so’rpis’se-tnc’ato’d rats is signifi-

eantly greater than the increase in the alp/ia

adnenergic ro’spounse (Table 5). This is in’s

nuarko’d eorntrast too the n(’sults with slico’s

from 6-hydroxydoupamin’se-treafed rats, ‘svlic’nc’

tho’ro’ wo’ne sinuilan inueneaso’s in’s booth alp/ia

and beta adrt’no’rgic responses (1 , 3).
It is clo’a-n that- an increase in tic’ n’saxirna-i

accumulat-iomu (Of cyclic AMP elicited by noon-

o’pinc’phrino’ eouuld result from’s higher romno’pi-

s’st’plinine-sensit-ivc’ ado’n’syiate cyclaso’ mic’f iv-

ity, a neductioun in’s pliouspliodic’sferaso’ activ-

ity, an increase in flit’ c’omt’seo’mutratiout’s oil ATP,

on a combinafiotu oil such ahto’ratioins in’s flit’

cc)mparfmt’nt assooc’iafc’d �vith the i’soono’pi-

iuc’pirino’-so’nsitivt’ cycla-so’. Unlontunmatehy

tlieno’ appears f(i lit’ tutu unma-mbiguous nueamus

iii distinguishing i)o’fween in’scneased ado’n’syl-

ate cyclaso’ activity amid decreased pliousph’so

diesterasc’ activity in’s the brain slico’ system.

\Vif-li brain, in’s eoun’sfnasf too pinso’al anmd ootlien

tissue, hommoigei’sizatioun no’sults in’s significanut,

perhaps vaniabic’ , boss ol the nont’pin(’plininuo’

setusitivify of ado’m’sylate evelases (25-27).

Thus a study oil nourt’pino’plinin’so’-so’nsifive

cyclase activity in hommoogemiates uvould noof

he expc’eted too yic’ld nuio’minit’sgful ro’sults.

Do upanuim’sc’-so’nsit-ivc’ ademiylato’ (‘ycla-s(’ act iv-

ity in m(uuso’ stniat-al li(un’s(igo’nuaft’s \�‘s� nouf-

inereaso’d aito’n 6-liydrouxydtopani’simio’ oon alto’n

inhibitious’s 0 ml sit unc’pinio’phnim’se synst huo’sis by

a-n’sc’thyltyro osismo’ (28) , Pho ospho udiesto’naso’

activity measured in iomogc’nafes rt’pno’senits

the total Incurs’s all eo’li typo’s, omi which flit’

I)hcusphcudic’stc’raso’ assc’sc’iatt’d with the iiomr-
epinc’plinine-sensitive cyo’lase niuay 1)0’ totily a

small fractioun. A sigmiifieammt ahto’natiomn in

plitusphoodio’sfc’nast’ mio’fivity assouciafed with a

mim’sor m’soro’pmnephnin’so’-sem’ssitivo’ system n’siglif

thus be maskt’d by flit’ lack oil cianuge in’s

outlio’n phospliodiestenaso’s. A pniouni it wouuld

be o’xpo’eted that kinmo’fie analysis oil burma-

tioutm and degnadafioun of eyc’lie AMP is’s flit’

intact brain slico’ wcouid ho’ infonniafivo’. In’s as’s

ideal sysfen’s flit’ raft’ oil aceunnulatiomu oil

c’yelic’ A\I P during stiniuhmutiomn 1�’ nsono’pi-

m’so’phnimio’ uvomuld ho’ a functions oil flit’ activity

oil b(ifli cyclases and phoospl’soodit’sfenase. ‘Flit’

hall-tunes omb rise and do’ehmme oil cyc’lio’ AMP

c’ooncentratiouns, the ltifto’n after nc’n’s’sooval cl

siouno-’pinepliritio’, would i)O’ ti funmc’fioonm tinily (if

fit’ pio)spho)duo’stenasc’ activity. Thus, if

ido’aI kinc’tic’s w’c’ne bomlloowc’d, flit’ liahl-tini’so’ too

niaximal aeo’uni’sulatiomm oof cyc’li(’ A’SI P sliouuhd

ho’ gno’at-o’r in’s slices Ino onli ro’senpinmo’-f no’muted

nmufs if flit’ plioosphtudio’sto’nm’sse mi(’fiVity went’

bower in tho’so’ pnepminafiooius. If is elo’mir Iron’s

F’ig. 2 thua-f flit’ liahl-fin’so’ tom maxini’sah c’omn’sc’o’ni-

fnmufioum’ss tub c’yclie A\I P is at bo’st oomul� man-

git’sall�-’ gno’afo’n in’s shot’s inon’s no’so’npmmmc’-

treated rats The l)raiis slico’, liouuvc’vo’n, is not

mumi ideal systen’s, timid fl’so’ kismo’tics oul o’yc’hic

A\ I P ac’c’un’sulat it on tumid (iisappt’ara-nio’t’ is

dt’pt’iudt’t’st ims tango’ nu’so’asuno’ ounu flit’ diffusiomm’s

rates oil f-ho’ sfinsulatomnv ago’s’sfs intoo asid tout

ooi flit’ shic’o’s (9). Insdo’o’d, flit’ limull-finie tom

n’smiximi’sal ac’eumu’sulafiooms omi cyclic A.)I P was

ounulv slightly inueno’miso’d uvlio’nm mioont’pitsepl’st’iiio’

usmis uso’d in’s eoru’sbinatiounu with tho’ I)hioust)htidi-

o’sfo’nase imihihifoon I�h m 20- 1 724 (no’sults sit of

sliouuvnm).

‘Flit’ ao’c’utimulafiusm ooi evt’hic Ai\l P ehic’ited

i);\’ ntont’pisut’jihnitit’ is pooto’mitimufo’d 2-3-fold by

tl’sc’ Iirc’sc’mieo’ ouf a phoospi(idic’sfertist’ itihul)i-

toor, Rom 20-1724, is’s shot’s Inomni’s houth (‘oontnool

mmmd neso’npin’so’-fno’afo’d rats (Tablo’ 4). Th’so’

respoon’sso’ toi tuouno’pineplinino’ is t’iuhtuiic’t’tI I)S-’

30-40 t2� is’s shiet’s fnounii no’so’npilme-tnt’mito’(l nmuts

c’oonm’spanc’d tom c’oonmfroul shi(’t’s i5m litith flit’ pr�’s-

o’t’st’o’ am’sd Lil)St’I’sO’t’ 0 of f hut’ pit osph’so odiest eraso’

inuiubitomr. Sin’silan no’sults wo’ne seems with shot’s

fnoumn (‘u-l’sydno oxydo upamu’sin’sc’- t retito’d nmut-s , usinug

jumipmivo’rimmt’ 0 on iso obutytmi’so’th’sylxanmtlsimso’ mus t lit’

Phtisi)h0 udio’sto’nm-’sse inlmibif 0 in (3 ) . Such dat mu
could ho’ inferpro’fed tom in’sdicato’ that thmo’ o’nm-

liamic’ed nespomimso’ mi slic’c’s from’s trc’tuto’d rats is

duo’ jinin’sanily tom isit’no’aso’d muctivity oul flu’
adensylafc’ o’yeiast’. Hoowo’vo’n, oouno’t’ it is tins-

certain t(i what exf-o’nst t ho’ j)ho)s1ui’so odio’sto’n-

mist’s wo’no’ inmiihifo’d its flit’ inmtac’t o’o’hh, flit’

result 5 ro’n’smuini it’st’Omi(’l usivo’. Thus , in braini,

the nature ombnegulatio on’sooi thc’ respoonsiveno’ss

oil s’sonepiiuo’plinim’so’-omo’mmsituve cyclic’ AMP-

gesuo’ratit’sg systo’mi’ss tom clinooiuic vanimutiourms

in lun’sctiout’sal input has ncuf beet’s defino’d.

Thut’ pc’rsisto’nmet’ oil flit’ o’nlianc’o’d no’spcmnssc’

to) miono’pin’so’ph’snisut’ loon at lo’ast- 9 days affc’n
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ro’so’rpinmo’ nuimuko’s it tut Ossii)h0’ to o to oi’t’o’lm’st 0’

o’i’s;umsgo’s ins huo’havioun’ �vithm flit’ imoo’n’o’muso’ci no’-

51)tmnisiVt’nst’ss oil o’vc’tio’ A:� I P-do’po’msdo’nmt sys-
to’mi’ss. ‘With’s t l’so’ pno’so’nsf do osago’ so’ho’duto’ t iso’

0 ovt’n’f o’ff’o’o’ts 0 of n’t’st’njuitit’ (so’datio its , pttosis,

olimun’nl’so’mu, o’tt’. ) to on’suplo’to’hv disappo’an’o’oi imy

flit’ third dmmv ahthoottgh m’sn’sinso’ ho’vo’ls ro’nimuino

clo’pno’sso’d loon so’vo’ntuh n’s’sooro’ dmuvs (10). This

ttist’i’t’pmimto’�’ Immusbo’o’ns atft’ihuuto’d to 0 n’o’pho’nuishi-

muio’nst oil mu snuimull ‘‘iumso’tioonsai’’ iuooooh oil nuoot’o’Iui-

niephmt’imso’ huo’!’o on’e t lie to otmul hovels root ovo’n (29).

Tl’so’ juno’so’nst ro’suhfs suggo’sf thmot, ins mudditiooni

too flit’ lunooh)ooso’d no’piemoishmsuo’nut oil a f’tonst’tioonsah

hitit it 0 if nut or’o’pinio’juimn’inso’ i);��’ imuo’n’o’aso’d ievo’ls oof’
fvnoosinso’ h’svtino oxvhmuso’ (30) , o’ssimaimco’d i’o’spo ins-

sivo’mio’ss 0 of to mmomno’pinuo’ph’snunoo’-so’nssitivo’ t’�’t’iio’

A)�I P-go’noo’nmttimmg systo’mn is ms’smtnmiiest (hitnimig

flit’ hit’niomdmuito’m’no’so’npimso’tt’o’totn-u’so’mit,��h’so’n

n’mufs n’o’gaimo nst oniummil ao’t ivity 0 01’ hoot onuit’ hmypo’n -

mtt’t ivo’. I iucit’o’ti , t lit’ no’s�io om’ssivo’mit’ss 0 it nut ono’pi-

noo’plunumso’-so’nusitivo’ o’yo’lio’ A.\ I P-go’nso’n’afimsg

sysfo’mmis mi shot’s tnt inn ��h’so mit’ n’mut braimus ox-

iiiiiit 5 mumo o’xo’o’lho’mst �ut ositivo’ t’o un’no’lmufit ins �‘-it Is

t hut’ o’xto’nst oil hm\’Iio’rmuo’tivifv tutor S dmuvs oof

o’isno onOi(’ n’o’so’npimuo’ t m’o’at ni’so’mot ((‘o)
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