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SUMMA ti-S.

TIle admumstrat 11)1) (If large amoutit s of L-3 , 4-di iuydroxyphuemoylalanino’ (L-doI� a) to) rats,

guinea pigs, and gerbils decreases f-hoe mo’a.surable tyrosino’ hydroxvlase activity of adrenal

tissues. Thuis effeot doo’s toot appear to be relato’(l too th(� I)r(’s(’IOo’e of ituhiibitory substatoees

in tho’ tissues or a ohamogo’ in tile kimtetic paramttet(’rs of the o’mizymiue. [he comocolmitamit admitu-

istratuon of an arolma-tio L-amuluo acid !e’arboxylase imohibitoor, Nm-(DL-seryl)-N2-(2 .3,4-

t-rihydr oxybenzyl) hydrazine (Ro 4-4602), prevetots the L-do opa-mo’diatedl decrease itt tyro-

sitie hydroxylase activity, thus imudlicatnug the Io(’cesSity foor o!o’carboxylatioomt oof adntinis-

tered L-dlopa to cato’choolamines. The diro’ct- involvo’ntent of t’ithio’r tiuo’ emodooorimie or syn-ipa-

thetic nervous system in this phenoomenomi is utnlikely, simoco’ mo’itioo’r hvpolphuysectomuu_s’ nor

adrenal demiervatio omu at t (‘ti utated t-iuo’ L-dolla-iti(lucO’(! d’crease of aolrenal t yrosi moo#{176}hyd roxylase

activity.

INTtIOIIUCTION

Imi previous puiblicatiomus it was shut osvmi that

the admim_sistration of L-3 , 4-diiiydroxy-

phoo’mt�’lalaiuimue (i�-dopa) to) rats leads too a
dlecrease in tiuo’ lo’vels (of adrenal (1) and

meso’mut eric artery tyn osine iuydro oxy haso’ �uo’-

tivity (2), t-hue rat’-lmmitimog emizymo’ ito o’at(’-

cholamine sylltil(’sis (3). Tiuo’ pro’settt report

describes ti_so’ ro’sumlts oof a n_sore extemusive imu-

vestigatiomo (If thuis phio’miomo’noon, desigmto’d toi

evaluate ti_so’ mo’o’hiamoism of thus L-d(opa o’ffeot.

MATERIALS AND umETHOIIS

1\lalo’, Hartley straimu (500-g) gutimiea pigs

wo’ro’ puroiiaso’dl fr(on_s Sumuniso’ Farnus, \Vhuito’-

hioouoso’ Statiomo, iN. 1. l(’mal(’ i)loomugooliami

go’rbils (50 g) wo’ro’ oobtaino’(! front Tutmutble-

broooik l”arnus, Brattt Lako’, N. V. \lalo’ CF1

mico’ (20-22 g) sso’re puono’haso’d from_s_s

Carsvortiu larms, Now City, N. V., as were

intaot at_sd hypo oph�’so’cto otTtiZ(’d, f’o’male

Sprague-Dasvley rat-s (190-210 g). Umoihato’ral

adnemoal do’moo’rvated f’o’muualo’ Spraguo’-J )asvlo’y

rats and shuam-opo’rat’! eolntrols (190-210 g)

ivo’no’ (Ibtaimued front Zivio’ \ Ii 11cr, Allison

Park, Pa. Loss--ioo!imio’ test dio’t ssas putro’huased

fromuu Nutritio omoal Biochemicals (‘orp oratio)n.

L - 3 , 4 - Dihtydroxy�oin’moylalamoiiie, N’ - (l)L -

seryl) - N2 - (2 .3 , 4 - trihoydroxybenzyl)

iuvdrazimte (Ho 4-4602),’ tim_so! �oyridoxal phuos-

phuat’ were su1�)plio’d by Hoiftu_satuto-La Holche,
Iiio’. [3, 5-3Hj i�-Tvroosimoo’ (25 Ci/mmole) isas

l)uorohua�’d f’nolmul No’ iv l;moghamud Nutclo ‘am Cor-

poratio omi. L-Dopa \vmos pm’o’paro’d for aolmuuimuus-
tratio ott as a fitoo’ sulsjlo’mosi(omo, umsimog 0.9

i\aCl as tI_so’ vo’Ioiolc. lmojeo’tioomt volitmu_so’s of
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0.5 mul u�’ro’ uso’ol svith rats amid! gulitiea pigs,

an(l 0.25 nul uvith tho’ gerbils amool mice.

,�o1ro’tial jlairs sso’re honuoogeioized in 2 nt!

of 0.13 um pootassiuomui phtosphtate buffo’r, pH

7.0. Thoo’ hoomogo’nat-es is’o’re centrifuged at

30,000 X �j for 10 miii, amoo! the supernatant

fractiomos wo’r�’ assayed for t-yrositue hydrox-

yhase activity by thuo’ method oof Nagatsut

et al. (4). Guiitea l)ig ileart tyrosimte luydroox-

yla&o’ ao’tivity ivas assayed by the procedure

dlf Lo’vitt et al. (5). Liv’r arolniatic L-amimio

acio! docarbooxylase activity was assav(’d as

descriho’oI pro’vioushy (6). Statistical analysis

of thu data \\IIS performed by Student’s

t-to’st.

RESULTS

lii an o’arhi’r rep(ort (1) L-dopa admimois-

tratioomt is-as sioowmo to deo’ro’ase t�’rosine hy-

dro oxylaso’ ao’tivity in rat adremuals. It was

furthio’n olo’monostrato’d (1) that- tue tissue

levels of dopa am_so! eat-eeholamnue compounds

follossing L-(l(opa ao!mir_sistrati(on were miot

suffio’io’mit-lv o’levated to inhuibit- tyrositue hy-

(iroxylase activity dlirectly (7). This did! not

rub’ iout the poossiblo’ preso’moce of other ituhibi-

tory substamoces ito the high-speed superna-

tarot fraction_s oof a!no’m_sal hioniogemoates follow-

imog L-oloop a tro’at-ment. Ti_so’ following

expo rim_suents svero’ condulcto’dl to imovestigate

this boil_st. As sitossmu ito Table 1, t-yrosine

hiyolrooxylaso’ activity in tio(’ suopermoatant

fraetiomt front aoln’mials (If L-dopa-tro’ated

rats is-as loosv’r t-hoami thoat of oomttrool rats, even

uvlio’mo the amounts of tissue o’xtracts were

varied 0IVO’I a fi-folol ramoge. \Vhen control

t-issuo’ o’xtracts sv’n’ mixeol wit-ho tissuo’ o’x-

tracts from the L-doopa-treated amoimals, the

nuo’asutrool enzymo’ ao’tivit-ies uso’re adlditive.

floe tissu�’ o’xttaets from thu (!rug-treatedl

amiim_sual, thoeref’ooro’, o!k! ioot o’olmotain sub-

statn’o’s ishuichi itihibit tyrosimie hivdroxylase.

Tho’ ao!nuinist-ratiom_s of L-dopa miuigiut have

oauiso’ol a icdistributioti oof tvrosimu’ hydroxvl-

as(’ ao’tivitv imuto a sedin_sentabl(’ partucutlate

fraotiooto. Thus proovo’d mooot to be tue case, in

thiat. t he do)pa-im_s(luoo’ol olecro ‘a.so’ of tyrosine

luydro )xvhase activity isa-s olenudomostrable atuol

ooo’unm’ed to tile sam_sn’ o’xtent ivhen assays

usero’ carIi(’dl out- svithi thio’ cruo!o’ hiorwogomtates

olr sutpo’i’muatamut fraetiomi.

It iVil,S o’otuoeivablo that L-dohoa admu_sutuis-

tm’atiom_smuuigiot nosuilt itO amt altet’o’ot 10mm (If

T.-smom.E 1

.4ddititit!J of to,rosine /oi/do’ox!/Iasc actioilij froni

adi’enal extracts of (010 trot and L-dopa -treated rats

flats were givemi L-dopmt suohcmmt-amoeootmsly, 1000

flog/kg/day, for 4 (‘oomisectttive days. The comitrols

received 0.9% NaCl. Omoe dmuv later the amiiniais

were killed. The adremoals front five L-olopa-treated

rats were pooled amid li(omogemoized itt 10 mu_si (of

0.13 .ut potassium phosphate btoffer, as were the
adremoals frono five comot rol amoimais. Various

anooumots of the high-speed stmIoernatamot fractiott

for each group oof rats mood vmoni0001s coomoohimoations

of the two crude emozyn_smotic frmictiomis were assayed

for tvr(osine hvdroxvlase m-ictivit�’.

0.05 0.32 0.20 0.53

0.10 0.74 0.39 1.10

0.20 1.44 0.84

0.30 1.92 1.09

tyrosune hydroxybase whi oh could appear less

active under our assay O’(omuditio Otis. Thierefore,

kituetic analysis witiu ro’speet too botiu t-yrosune

and 2 - an_sinol - 6, 7 - dlinuethoyl - 5 .6, 7,8-

tet-rahydropteridiiou’ ivas po’rfo nm’d with the

supertoat-ant fractiomo of’ adro’nab h_soon_sogetoates

obtained front rats thuat had reco’ived four

o!aiby subcutamuo’ouos imojectiomus of o’itho’r 0.9 %
sodium chloride or 1000 mg/kg of L-doopa.

TI_so’ animals svere killo’d I day lato’r. Tho’

Km values deto’nmuui tied front a Li toe iveavor-

Burk analysis, utsimog thou’ mo’thood of lo’ast

squlares, uvero’ as folloiss: controls �--tyroIsimoe,
3.7 X 10#{176};pteridit_so’,3.3 X 10�; L-d(opa-

treated aninuabs- tyrositie, 4.4 X 10#{176};

ptelio!umu(’, 3.6 X 10�. The reduction iii the
computed � valu’s seem_s after L-dlopa

treatmo’mit was in goood agro’emeiut ivithu the

declitie in o’i_szyme ao’tivity seen umoo!er stand-

ard assay conoliticons.

The ability oof L-dopa to alter the level of

adromual tyroosimie ityoli oxylaso’ activity in

species otiuer thaii thuo’ rat usas also ii)vesti-

gateo!. As showmu ito Table 2, administratiotu

of L-dopa leo! too do’creased levels of tyrosirte

hydroxylase aotivitv im_s both go’rbils amio!

guittea jigs. Si n_si bar reoluc tiom_ss itt etizy mute

activity iuave also bo’o’mo (lo’m_snomistrato’o! imi the

muueso’tot(’ric arto’rio’s oof rats amu! rabbits by
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TAbLE 2

7’!,ro�in hydroxyla.s-c activity of tissues frono gerbil and guinea pig followi,og a(l0000istration of L-dopa

Female gerbils (50 g) were givemo 1000 mg/kg oof L-dopa subcutamoeously daily foor 4 comosecut-ive days
arid killed omo the fifth_sday. Male guinea pigs (500 g) were givemo 1000 mg/kg of L-dopa subcutamoeouslv

daily for 5 coomosecutive days, amid themo moo drutg for 2 days, followed by 2 additiomial days of L-dopa ad-

mounistnmtt-iuomo (1000 nog/kg/day). The animals were killed 1 day later. The mormmbers ito parent hoses refers

to the miumbers of amoinials used.

Tvrosine hvdroxvlase activity”

Species lissue
Control L-1)opa

(erbil Adretial 45.73 ± 1.05 (8) 339 ± 2(�h (9)
34.2 ± 1.55 (10) 25.3 ± 1.29c (9)

Gutimoea pig Adremoal 172.5 ± 19.07 (7) 99.7 ± SOd (5)

Heart 6910 ± 460 (7) 3835 ± 298c (6)

a Adremoal data mire expressed as moamoomu_soles (± sttimodmird erroor (of the mneamo) of tyroosinoe hydroxylated

to L-dopmt per adrenal pair � 15 mimo. heart dat-a are eXpresSe(l as cooittots I)C� n_sitouteof tritiated water

released front 300,000 cpni of tritiated tvrosinue jer 1(X) jtl of hemirt 1)ress juice per 15 n_sit,.
Signoificamitl�s- different front cootitrol (p < 0.005).

Sigmoificamioly differemot from control (p < 0.001).

d Signoificamotly difforemit- fronu c(omotroi (p < 0.01).

Tarvar ci at. (2). However, i�-dopa, ivheto

aciministereol toomico’ �IO (looses up to 1000 mg1-’

kg/day for 4 cotisecutive days, failed to alter

adrenal tvr osine hydroxvlaso activity.

It uvas of iiuterest to) determine whet-her

L-dopa itself is responsible for flue reduction

of tissue tyrosine hydroxyla.se activity or

whether do’carboxylation of this substance to

catecholamu_sines is a necessary prero’quisite.

To investigate tuuis point, an aromatic L-

amino ao’id olo’carboxybase iniuibitor, Ho 4-

4602 (8), ‘was used. If L-dopa itself were the

primar�’ ago’mot, the coticoomitai_st- admituistra-
tiomi of boothu L-dopa amud Roo 4-4602 should m_sot-

attet)lJat(’ thue d’crease in adrenal tyrositue

hydroxylase a(’tivuty. In fa(’t, potetutiatuon

might be expeoto’ol from_s-i tiuis combinat-iomu,

since jmuhiibition of decarbox�lase activity

suloluld elevate t-issuo’ i(’vels (If L-d(Ipa (9).
Comuversely, if deearbolxylatioltl to catech_sola-

mimics ivo’ro’ a reoiuirememot, the admimuistra-

tion of Ho 4-4602 would be expect-ed to an-

tag(omnze this L-(!copa effoact. As siuo)svn imi

Table 3, aolmitoistration of the decarboxylase

inhibitoor ceomuipleteby prevento’d the L-dopa-

induoeol ltlsverioug of adremual tyrosine hyolrox-

ylase activity. Ho 4-4602 alomue was witluout

effect om_s thue tyrosine luydroxybase activity.

Hoss’ever, Ho 4-4602, is’h’tu giv(’ml as de-

scnibo’d ill Table 3, resulted imi ituhibit-ioln of

nlore thami 85 % of livo’r decarboxvbase activ-

itv in ootoo at the termu_sitiatioomu oof thie expo’ri-

mo’mit. Thius thuc’ ao1ni�m_sistero’d L-dopa muist-

umodergo olecarboxybation if ad!remual tyrosirte

hydrox�’hase activity is to) b(’ reduced. It

therefore so’em,s likely that tiue catechol-

amit_so’s dopamine and/or norepimuephurumuo’ or

thn’ir metabohtes, which are formed from the

aolmiioisto’n’d L-dlopa, are in somo’ n_sanuuer

resj)otisib!o’ for tI_se decro’as’ in adrei_sal tyro-

sit_so’ hoyd!rooxybase a(tivuty.

Atto’mpts ss-o’re macic to deterniit_se tuio’ tim_sIc

requi red fo or t hue adr’muab tyno osine hiyo!roxybase

activity to i’o’tuirn to comltrol levels follloivirog

ti_se dmscoiotumuuat-uomu of L-dopa adnuimiistra-

tion. Imiitial resutlts, shooown iii Table 4, iiuoli-

o’ated ti_sat approximately 3 clays sso’re ri-

oluliI’(’(l. However, thuo’ oluration of this reo’ov-
cry po’miod proved tdl be spurious, sioto’o’ t-iio’

sutbcutaneous aolnuinistratioru of the i�-dopa

SutSl)(’tOsiOIi lo’ol t(o tho’ formuuat-ion of depots

from_st ss-iuicho tin’ druig was gradually releaso’oI

for so’v’ral days foolloowimog the termim_sat-ioto of

d!osing. To overconn’ this problem, a d’car-

boxylase inhibitor, Ho) 4-4602, was givo’m_s

f’ollosvimug thuo’ discontinuation of L-dopa. Thus

was aum_s_sed at preventum_sg the forn_satioomo oof

o’at(’cholamines from the depolts of L-o!opa

durimig the nut(’rval in which the recooverv oof

etizytn(’ activity was to ho’ measutred. Umodor

t-heso’ comuditio otis a(lro’mia-i t”roositue io\’drolx-



mOLE :�

I’ieuoio tio,o oJ L -(10/0(1 -ili(1010(’(I lotieiiitoj of (1(11C1001

tyrosiioe /0!,(1!OJ’!/l(is(- (Uti u-it!, b!/ (000 (0110it000I

(1(11101100 .0 ti(I tion uii (1 o1(((1 rbox//las(- iio /o ibitcoi,

11(1 4-4(102

IIat s wero’ given thoe fohloivimog compootimools,

(‘ootit am toed ito 0.5 mmol o of 0.9� Na(’l , foot 4 ((omosecti-

tive dmivs : t.-(h(Ol)a, 1000 mug/kg stlb(’ut amoeootmsly

(omice daily). l)10t5 0.9� � N:oCl i mitrapo’ritonemollv

(tis ice (holy); oor m,-ohooino,10(X) mg/kg subcmmtamoe-

ottslv (omoce daily) lIlmts Uoo 4-4602, 50 mg/kg
imitraperitoomoemdlv (tivice daily) ; (or Ho 4-4602, 50

moog/kg imotraperitoomoo-’molly (twice olailv), pltms 0.9%

NaCI smmhctttmomio’oottslv (omoco’ (lail\-). Comotrools me-

ccived 0.9% N a( 1 smila’ tit to mieotoslv (once (ito ly)

amid i tot n-allen) totoeally (t ivice uiaiI�-) , One dmo� fol-

loowimog the last do se t lie amiimotalswet’e killed mood

(hoe adremoals were mossaveol four tvnosimoe hvdrox-

ylmose act iii t �-. l-ighotamoimoomols were used it, emicho

gromtll. -

.�drenal tvroosimie
1re’atmmocmtt hvdrox vlase actio-itv

(±SEM)

( ‘ootot rol

Roo 4-4602

r-1)oloa
ml )opa + li(o 4-4602

ol iowles Ivrooszne
hvdrou�-lu1ed /5
101101 oidreoioil �r.

7.67 ± 0.89

(‘o.67 ± 0.30

3.87 ± 0.35’

8.08 ± 1.15

Totom.E 4

Ro((Iu(/y a,! (1(11(10(11 tqrosiooe /0!J(II0X!JlaSC (1(til’ity

,folloocinq disco,otinuation of i-dopa

auliioonistuatoon to rats

Hats were giveti L-dOpa (1000 mg/kg) oor 0.9%
NaCl siohcmitatoeoouslv dm_sily for 7 c(ItisectttiVe (lays.

One, two, three, amid six days Imiter animals from

emicho grooup were killed amid the adretials were

assayed four tyro si toe lovdrooxvlase activity. Nun_s -

loers ito pmmremitlueses ref(’r to the moitmtoers (of amoi-

moimolsused.

I)avs lvrosine h�-droxvlase activity (±SEM)
follow -

Per-
ing n-

last Control L-Dopa
age of

(t051’
contro

ii oiiolcs Ivrosine

/idro.vvlated 15 mm -oidrenoil pr.

1 14.39 ± 0.72 (6) 8.25 ± 0.76” (6) 57

2 10.28 ± 0.99 (5) 6.69 ± 0.63’ (6) 65

3 1132 ± 2.24 (6) 9.22 ± 1.03 (5) 81

6 10.74 ± 0.59 (Ot 13.43 ± 2.0 (6) 125

-‘ 5igmiihcamotlv oiiffem’emol ft’oom o’otit no! (p <

O.OOH.
Sigmoificamotly olifferemot froummo o’omttrool (p <

0.t)25).

vbase activity imt tue do’mucrvatcdl a(!reiual. It

sho(outld also bo’ tiotcol ti_sat- demoo’rvaticomt of (ItiC

adro’mual sigmoificamutly ino’ro’aso’s ti_so’ tvrosimue

huvdrox�lase activity to)’ thuo’ imomo’rvato’d gbamoo!.

No ‘vo ‘rt hielo’ss, L-(!o opa t no‘at meitt oh(‘creaso’s

ti_so’ tyrosimte i_syoh’ooxylaso’ activity of the

itilo(’tVate(! glatiol, as iV( ouh! ho’ ‘xpo’cteol froom

ti_so’ fooregoimig ro’sutlts.

tItSOUSSION

\\‘c hoavo pm’i’iooutshv m’umlo’o! ooutt thoe p(IsSi-

bihitv that tioo’ ohso’rvo’ol (lim_s_simouttioon of adro’-

ton-btvro osimoc hovdm’oxvbas’ activity is-as dun’ to

imohoibititomo of tioo’ o-mozym_sio’ by a-ccumulato’d

(‘ato’(’Ioo ols iii flit’ tissut’s 0 of d(Ipa--tro’ated atoi-

m_s_sa-ls (1). hot’ m_s_sixitig o’xpo’rimcnts l)I’t’S(’mitt’d

iii i’�ibl(’ i oof t his mopo ott ‘oomofirtuuthis (Ibser-

vatioomu for the o’tozym_s_so’ito tin’ a-dr’toabs, amio!

also mule (oult a-toy tth_sot’type of imii_sibitoory

substamoc’s. _-\. i’odistrihuttioono of thio’ o’jizymo’

so’o’n_ss umohiko’ly, in that t ho’ o’ffo’ct tof’L-dolIa

ao!n_simiistratit tO �‘a-ti b’ tohso‘rv’d witiu booth

ti_so’Itoontogo’nato’ amid sutpo’m’moatamitfraction. liu

a-doiitiomo, thoo’ K,, lot’ booth tvroosimoo’ aiuo! 2-

a ru- mooo-4-hydmo oxy-6 , 7-o!im_s_so’tioyl-5 , 6, 7, 8,-

“Sigmoificamitlm, dillo’mo’mot fmo omit all othoet gm’oups

(p < (MIS).

ylase rctum’mocol too ‘omotrol k’vo’ls is-it luimi 24 hot

(Tablo’ 5).

l’hio’o’flo‘of (of t-do 1Ia 0 Ii mtdmeioal tyr osimio’

itvo!rooxylaso’ activity isas ummoimuipain’oi itt mats

hiyp(ophiysO’cttom_suizo’(1 cit loot I ut 3 wo’’ks prior

to) th� imoitiatioomo of m.-olopa adm_s_simoistratiomi.

H�’po ophiyso’ctoom_suy itso’lf o’aumscd a. sigmiifica-mot

(lo’(’rO’aso’ito aolmo’moalt\ to ositto’ iO\(lm’( oxylaso’ ac-

tivity (Tablo’ 6), as othocm’s (10, 11) hiavo’

foumul. bt shiooiilol ho’ mooted float ti_so’ con_shumoa-

tio ott o of hovpo mudoyso’ct o omouv tt-tO(l t,-(lO opa (auso’d

a gmo’ato’r olo’o’to’aso’mo tvm’osimoc hl\-olnooxvlaso’

thoamo o’itho’rtm’o’atm_s_setota-loomoc,

A p ossibh’ mo lu’ of so, n_su )at hot‘tic moerve iti tlie

t1_sO’(li�tti(otioof Iho’ L-dopa t’hioi’t isa-s itiV(’sti-

gatcd ito mats itoishou’hooomoo’a(lm’o’moalglamool is-as

ol(’mi(’rvato’d by ti_seatos out sjllatOchomuio’ mocrve

tramiso’c’titomt a tlaVs pm’ioom’ too imoitiatiomt of thu

tn’at m_s_so’mit so’hio’dith’, mis situ owmi ito Tablo’ 7. Tin’

resuthts of thoo’s’ o’xpo’rimoocmots o’lo’arly (lo’n_ston-

strato’ t loaf i-do oloii m’o’oluo’cs t mt osimoc htvo!ro ox-
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TABLE 5

Iiecooci’y of adreioal tyi’osi-ne hydroxylase levels

following termination of L -do pa decarboxylation

by a decarboxylase inhibitor, lIe 4-4602

Two groups of rats (Nos. 2 amid 3) received 1000

mg/kg daily of L-dopa subcutamieoumsly suspemoded

ito 0.9% NaC!. Two oothuer groups (Nos. 1 and 4)

received daily subcutamteous ittjectkomos of 0.9%

NaCI. These dosage reginuenis were noainotaitted for

4 consectitive days. Omo the niortoing of the fifth

day groumps 1 amod 2 were killed. (�roulI 4 was thoemo

divided imoto twoo subgroups, 4a amid 4b. Atoimnals
in groups 3 arid 4a, startimog ono the nuorntimog (of the

fifth day, received 50 tog/kg of the decarbooxlase

inhibitor, Ho 4-4602, inotraperitonoeallv at 8:30

a.rn. amid 5:30 p.m., while group 4b was giveti
0.9% NaCI intraperittomoeally at these times. Ono

the moornoinog of the sixth (lay the tutoin_sals froomoi

each oof these grooups were killeol. Numbers ito

parcnotheses refer t(o the m_sumnbers of amoimals inset!.

TAttLE 6

U/ed of L -(10 �O on adre�o a! t!/ios i�oe h y(lroxylase

cletit’it!/ ilo h!/P�P/0 !,s(-cto,11 1 Zed lOts

I Iypojlhysectoniized amid shoamoo-o olOerateol c(omo-

tr(ol rmtts were prepared 8 dmtys prioor to expeninteno-

tatioto. The amiinuals received 1000 mug/kg �of m-dopa

sttspentded in 0.5 nil of 0.9% NaC! or vehicle titoily
foor 2 dmtvs, and then 500 tog/kg oof m.-dopa (ot vehicle

fun I additional dmi�. The atoimotals were killed 1

day later. Al! animoimils were kept froni the time of
the storgi cal mamiiptnlmtt iono utotil the termi moat iomt of

thue experin_semit in to 300 room amid maintaitie(l am_s

a loss’-iodinoe test diet amid dni mokimog water comotaimi-

imog 5% sucrose. Ntomoihoers ito paretitheses refer too

the noumhlers of anoimmua!s used.

l’rcatment

Shuano-operated. 0.9%

NaCl
Sham-operated, L-dopml

livpophiysectonot zed

0.9#{176}�NaCl
Hvpopho�’sectomized,

m�-dopa

Tvrosine
Day -

I reatment Group killed h�-droxvlase actnvnty
(±SEM)

nmoles lyrosine

I, vd rox_sl at ed --15
win/adrenal pr

0.9% NaC! 1 5th 20.79 ± 1.05 (10)

L-Dopa 2 5th 9.64 ± 0,25a (10)

L-I)opa +Ro 3 6th 19.56 ± 0.93 (5)

4-4602

0.9% NaC! + 4a 6tho 22.65 ± 1.51 (10)

Ho 4-4602
0.9% NaC! 4b 6tho 19.2 ± 1.50 (10)

Significantly differemit froomn cototrol (p <

0.001).

a Sigmiificamotlv differemot

0.001).

‘ Sigroificanotly differenot-

0.005).

Sigmoificamotly olifferemit fron_s shan_s-opermoted,

m-dopa-treated rats (p < 0.005).

d Signtiflcanotly differenot front hypophysec-

tonuized, NaCl-treated rats (p < 0.001).
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Tyrosine hvdroxvlase

activity (±SEM

n miioles typr tvr tvrosine

/iydroxvlaled/15

nzioi1 adrenal pr.

15.7! ± 0.76 (5)

7.76 ± 0.98” (5)

9.66 ± 0.92’ (10)

3.77 ± 0.lOac.1 (5)

fm-omit C(omOtrOl (p <

from c(onotro! (p <

tetrahydropto’ridine svas umualtered ft llosving

L-dopa treatnlemit. Thus the (lo’cro’ase in

ettzy mo’ activity probably reflects a reductiomi

in actuab emuzyme comutemit. Hois’o’vcr, experi-

memots ssith amotiboodi’s to) tvrosimoe hivdrox-

viase aro’ moo’’dcol tol establish thus pooimit. Ito

additiotu, the successfutl productiomu oof a spe-

cific amutibodv to tvrosune hvdroxvlase will

make it possible to determino’ whiot her a

do’creaso’d rate of o’muzyme �vrothosis (Ic nato oor

ami imtcreased rat(’ of degradatiomu is imtvolvo’d.

Thuo’ product oof tyrosimie iuydroxylase ac-

tivity is m�-dopa. Altluooughi tu)is ooompooutud is

tooormallv produtoo’ol in m’im’c, its tissute lo’vels

are mooot do’tectablc becauso’ oof its rapid decar-

boxybatiomu (3, 12, 13). Thou’ admim_sistratiomu of

!argo’ amoumuts oof L-dopa resuilts imi sigmuiticamut

tissute lo’vols of thuis anuitooo aoid (1). Situce it is

well kmuowmi thuat- n_satiy o’mizyn_so systems can

be repro’sseb by their llt(odutcts, it would moot

uuav’ bo’emi surprisitog to fimoo! that tho’ tissue

bevebs of L-dopa itso’lf load r’dutced tyrositue

hvdrooxylase activity. This proovo’d moot too ho

the case, since tiuo’ eoomioomitam_s t admimoistra-

tion (If amu aromatic L-amino acid do’carbox-

ylase imuhuibitoor cooniplo’to’lv provemited the

L-dopa-imuduced losvo’rimog oof adro’moal tyroosimoe

iuydroxvlaso’ activity. Tiuo’ deoarbolxylas(

ituhibitor, Ho 4-4602, in floe doses c’mployed

it_s our experimemuts, huas beemi reporto’d muot too

imihibit doopa and tyroosine tramosamimtase, cat-

ecitol 0-met hyltramosf’raso’, do opantimut’ 0-

hydroxylase, amid nuomooamimue oxidase (14),

t’mozyn_so’s ushuioh art’ imuvoohved imi tin’ mo’tab-



4.15 ± 0.38 (9)

6.96 ± 0.67’- d (9)

2.13 ± 0.610 (7)

4 .49 ± 0. 73f. o (9)
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Tsnon,E 7

EJ/oet o/ I. -do pa o�o t (/r�sii0 0- /0 ydrox!1!(lse (let �t’l ty in- (!enerratdd adreio al.�

Shimomoo-denoervmot o’d m-:ots timid momoimmoalswith t ho’ left mo(Imemoal denoervat ed received subcut anieoous i mojectioonos

of cit hoer L-dopa, 1(MX) tug �kg, or 0.9� NaCl daily foor 4 o’(onosecut ive days. Surgery was perfoornoied 5 days

pri(or too inoit mt ioomo of d(osimig. Thoe animals were killed oto the fifth dmiy, amid each adrenoal was assayed for

tyrosine hydrooxylase moot ivit V. Niomnbers itt paremit-heses refer to the noummhers of anoimuoals used.

Ji-rosino’ hii-drox’0-Iase
Surgery 1)rug Adrenal assayed activity (±SEM)

ii omioles tvrosine /ivdroxvlated
15 mozin adrenal

Shoamoi 0.9� NmtCl Left 4.76 ± 0.86 (7)
itight 4.98 ± 0.74 (7)

m,-l )opa Left 2.87 ± 0.30’ (10)

Ilight 3.07 ± 0.24’ (10)

Left midretoal olemoervat ioto 0.9� �, NaCI Left

Righit

m.-1)oopa Left

Right-

a St atistically differemot fromoi Na-Cl-treated, left midrenoal (p < 0.05).

Statistically difieremot frumn shmtmn-operated, NaC1-treated, right adremomol (p < 0.02).
Statistically differo’mot froomn demoervat-ed, NaCl-t-remited, left adrenoal (p < 0.01).

d Statistically differenot fromoi shmttn-operated, NaCl-treated, right adretial (� < 0.05).

Statistically ohifferenot fromoi detiervated, NaCl-treated, left adretial (p < 0.01).

Statistically differcnit- ftomn inomuervated, NaCl-t-remtted, right adremoal (p < 0.025).

o Statistically differemot from denervated, L-doopa-treated, left adrenal (p < 0.05).

obism of L-dopa. It would tints appear that

Ho 4-4602 prev’i_sts the i�-dopa-imiduced do’-

crease of tyrosine hydroxylaso’ ao’tivity via its

ability to inluibit aromatic L-an_slm_soI acid

do’carboxylase, the emizyme respomusibbe for

the do’carboxybatioon of L-oiopa to dopanunue.

Thus mootidecarbox_s’bated nio’tabolite.s of L-

dopa, sutch as 3-n_seth_soxyolopa (15), oor trans-

amitiati(Itu proo!uct-s art’ also ruled out as

activo’ intermediato’s, simice t-h_so’secompounds

would also be expected to accutn_subate under

ccondit-ioius of decarboxvlase inh_sibitioti. The

decarboxybation products, dopami m_se, or

ttorepitoephrine or their met abohites, appear

to be responsible it_s some itudirect- wa� for ti_se

decro’ase in etuzyme activity.

Hypophysectomy has beemu showtu to de-

crease adrenal tyrosimue hiydroxylaso’ activity

(10, 11). Tm_sti_se lresem_st ropoort this was con-

firn_so’d. It is of imuterest, hioisever, ti_sat L-dopa

losvered adrenal tyrosine huydroxylase further

amtd ti_sat the combination of hypophysec-

tomy am_sd L-dOpa cause(! a greater decrease

ti_samu eithio’r t-reatmemut alone.

A ioumb’r of studies have den_s(Imistrated

that churoitic it_screased sympathetic miervolus

activity to the adreital leads to elevat-iomu of

adretoal tyrositoo’ hydroxybaso activity (16-

18). Followimig the admimuistratiomi of i�-dopa

ti_so’ ro’sultitog catechobamine forn_sat ion would

be expected to decro’ase reflexly, symu_spathetic

moo’rve activity, am_sd son_so’ evido’m_so’e i_sas beemu

provided for this b�’ Whitsett et al. (19). If
an itucro’ase it_s syn_spathet-ic mterve activity

results in an elevation of tyrosine huydrox-

ybase ao’tivity, perIua�os a decrease iti sympa-

thetic nerve activity iyolubd have tb_se opposite

effect. However, such a mo’ch_sanism for the

actiomi of L-dopa is not suppcorted by the

det_servation experiments reported ito Tabbo’ 7.

In additioii, a number of other laboratories

have measured ti_se tyrosim_so’ hydroxylase

activity of acutely deiuervated adro’mials and

i_save reported too decrease in emuzyn_satic ac-

tivity (16-18).

It appears f-hat ti_se L-dopa-tnediato’d de-

crease in tyrosit_se hydroxybase activity is a

localized phei_somo’m_son or involvo’s flue elabo-

ration of a circulating factor ivhuioiu is not

dej)enol(’mit on eitl_ser ti_se pitutitary oor syn_spa-
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2 B. llartmoiamo amid \V. l)airmuomtno, umopublishied

observatiomos.

ti_s(’tic nervous systo’m. Simoco’ imucroased tate-

ci_sobamimie symithoesis luas beo’m_s si_soismt too ot’eutr

in both the heart amid adro’noal it_s response to

L-dopa admim_sist-ratiomu (1), it scents likely

that the locally produced o’ato’cb_solamimoo’s cat_s

imi soomo’ mamitoer ro’duco’ thou’ mueuromial h’vel of

tyroositto’ luydroxylase. On this basis, it is co�ti-

ceivablo’ ti_sat L-dopa woluild exert a similar

effect on tyrolsino’ hydroxylase itt a mieurol-

blastoma t-issuo’ cuilturo’ systen_s oor ut adretual

organ culture.

Al tb_sough tyrosimoe 1_sydroxylaso’ activity

was not abtero’d in do’moo’rvato’d aolrem_sals, tiu(’

ititact con_st ralato’ral glamid mat_sift ‘st o’d ami

increased tyrosimoe i_sydrooxylase ao’tivit-y ivit i_s

respect too its do’m_so’rvato’ol com_strob at_sd ti_se

adro’mials of shoan_s-olpo’rato’d, XaCl-treated

com_strols. A number oof otiuo’r imivo’stigators oliol

not observe increased o’iozyme activity in ti_so’

com_stralaterab coont ro ol glamods afto’r umtibatt’ral

adrem_sa denervatiomu (16, 18). Hosvo’ver,

Weim_ser am_sd Mosimann (17), usimig unilateral

adro’moal denervato’d cats, reporto’d ciuau_sges

of the type preso’mited here. Thi(’ effects of ui_si-

lateral adremual do’moo’rvatiolmu on the comitra-

lateral glat_sd art’ omotireby plausible. It is muot

umireasomoable to) exp’ct soome d’gro’e (of eom-

po’m_ssatiom_s on thue part of’ tho(’ contralateral

inm_servated gland. Ti_so sigtial o)f this imoo’ro’ase

is probably n_sediato’d tiurolugh_s am_s ittcro’ased

splat_schuttie moo’rvo’ activity, as is ti_so’ caso’ fol-

bowimog tro’atmo’mut isitho ro’serpimoo, 6-hoydroxy-

dopamimie (16), amid imosuhimi (17, iS).

Ti_se otiuo’r o’mozymat-ic aotivitio’s irov olvo’d

with-t tio oro’pimio’phrimoo’ ft It mu_satio on, ano om_suatic

L-amimuol aoid decarbooxylaso’ (6) amid adno’toal

dopamimoo �-hoyolru xv last’ ,2 am_s also o loosso ‘red

follosvimog L-doopa adnuimoistratioomo. Thoo’ toomi_sier

is uttcloamoged it_s tissuto’s suto’I_s as kidmoo’y, lio’ant,

adret_sal, amid brain. Hosso’v ‘r, do’ore ases imi

livo’r aroom_s_sat ic L-an_simio o acid olo’carbo oxyla_so’

(approoximato’lv .50 ) luavo’ been do’n_soomu-

strato’d itt ti_so rat (6) amid flit’ miuoutse (20). Imi

additiolmo, i�-dopa a(Inuinistratioto ito thoo’ rat

has bo’cm_s denuomostrato’d to incroaso’ tiio’ mu_stomt(o-

am_s-iimue oxidase activity of meso’mtt’ric amto’ry

aitd i_so’art (2), whereas thou’ o’rythrocyte cato’-

ci_sol 0-meth_syltramtsfenaso activity of Parkimt-

son_sian 1)atit’titS (It_s L-oloopa tho’rapy bias bco’m_s

ro’polrto’(i t(I be (lo’cro’aso’d (21). Those amid ti_se

i)reso’nt ro’sutlts n_sako’ it apparetit tb_sat am_si-
n_sals ro’spom_sd to ti_so’ adn_simoist-ratiomo of L-obopa

by alto’rimog the activities of o’nzym_s_ses involved

it_sboth_s the sytttb_sosis ami(1 olo’gradatiom_s of

cat o’ciuo olaitui ti(’s.
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