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SUM MA RI

lime regulootiouno oof I)h1o’tm�’lo’thmnomuolanmituo’ ,\‘-nno’thylttomoosfo’naso’ (l’(’ 2.1 .1) hoots bo’oio stttdiO’(l

itt timo’ adrenal glanmds oof thoree inmbred niouse it rains : I )BA 2J , (‘57l3L Koo, oorod ( ‘BA .1.

A.ltimougim time j)itttitn1r�’ gloind is iimvoulvo’d ho time t’o’gulootiton of o’IOZ\’iiOo’ oto’t ivit�’ ito o’ouo’Iu straito,

time mecimaioisnm of ro’gulatio out differs ho’t \ve(’ti st naitis. I ot t ho’ I )BA 2.1 st n’ai ii , lit ot ht gI trot o-

corticoid and pimeimooxybenizanmine admiouistratiooto as uuehl as coolol expo osttte wo’t’o’ o’llo’o’tivo’ ito

irmcreasirtg etozynmo’ activity. lhese results suggo’st thomi tioo’ I )B� 2J stnaioo o’tozynie is uorido’n

botim glucocontico oid and tto’uioouioul cont rol. Ito 1 lot’ (‘.57i3L kot st touitu, o only co olol o’xpt )�tmn(’ notud

ACTII were effo’ctivo’ in phmenylo’timatmo laminu’ .V-mo’t Ioylt tootoslo ‘nase itoduot 00001. lxo ogu ‘mooous

glucocoorticoid adnmitiistt’nititutu iuad nutu effo’ct tort (‘tuzvnm(’ out wit�. Hy�)o�imy5o’(to otimv ho othu

reduced control t’tmzynme levels anmd ombohisiiod timo’ o’tizynmo’ no’spo unso’ too oo old oXI)o suru’.

therefore I)rOl)t)50’ timat ACIH exerts ot regulootoony o’fIo’tt ton tho’ o’tuzyimmo’ without thou’ nmo’dia-

tioum of adreumal glucocoontico oids. Noo o’viclo’tito’ toon too’umonuool co otitnool tof phietoylet huoonooolanmitie

_V-metimyltranmsferase activity imas bo’en fouuiod iii timo’ (‘S7BLKoo stnaitu. in thmo’ (‘fl,� ,J

strain, imypophyso’ctomy vitt iioolly oubohisimt’d thou’ o‘nozyim’ act ivit�’. Activity to ould ho’ Pout molly
restored by A(’TH our (iO’xattit’tiuOls(ouu(’ Oi(lnimitiisttomtiooii. Atimintoglttto’tiiimide blooo’ko’oi limo

enmzynie respoimso’ to ACTH butt imot too dexoitiietiiasootio’. suggest ing tiioot thoo’ o’mmzym’ no’spoonso’

to ACTH is mediat o’d via glucocort icoids. No o‘vido ‘net’ ft or nuo ‘otto 010011 coout no oh 0 of Ithentvlet ha tool-

ammtme N-metimyltraiosferous(’ to )uld ho’ found iii the (‘BAi stnouito. Tluo’ Ioalf-hifo’ of the o’nozynmo’

was estimated too be 1 imr itm time DBA strain, 3 imn ito thue (‘57BL Koo stnooin, and 7 hot’ ito time

CBA/J straitm. Time rate oof mtucrease of eumzynmo’ oott ivity ft ollo owing inuoiuctio onu is 10-f’o olol gro’ooto’r

iti time DBA /2,J strain thman in either time (‘57BL Ka ton CBA ‘J stnooimts. TImo’se t’o’sults slog-

ge�t timat timere are o1uoihitativo’ as muoll as tjiooototitott iVO’ (liflo’to’uO(’o’s ito go’no’tio ro’guliot it oil tof

piienyletioanolanoine .V-nio’timyltransfenaso’ att i vit v.

INTttOt)U(’TION

Phenyletimanmolamine ,\‘-nmetimylt ratusferase

(EC 2.1.1) is the etuz\’nmo’ itivoolved in thio’

biosynmtimesis of epirmephrine (1). Timis enzynmo’

is localized �)rmmani1y ito time manmmaiiatu
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ol(Ito’nooml flt(’(ltlIloo (1), omlthiooughi nimuoht snmmoollo’n

anmoountts iioovo’ bo’eno to’poorto’d iii tiio’ braiti

(2 4). ltm thuo’ rat, pho’to�’li’t1uatuooloumiimto’ .\‘-

nmethyltranosf’o’nooso’ is uoudo’m I hit’ o’ounotrool oof

adoo’nool gi tort oct otto ott mis (5) anal, too a ho‘sst’t.

Scieooo’o’, Nat itotial Imost it onto’ tof Mo’tot ool I kalt ho,

Nat ittoonol Imust it totes tof I lealt ho, Bet loesola, Md.

200)14.

2 Ilo’searo’lo Scieto tist I )evo’ltopnuoemot Awao’dee of

thmo’ ITnuiteol States Ptoholio’ Uealtho Setvio’e (Mu
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o’xt out , by inipulso ‘5 Ito unmm t ho’ splomoochunoic

lto’t.vo’st(o timo’oolt’o’nooolniio’dtnlloo((‘o).ltmz�’noo’

out ivitv oloo’hinoo’s foulloo�vinog iov�)oo�)huvso’otoonmy,

omnol (‘otto he o’o’stooo’’ol �vitht o’itloo’n ��(‘i�FI,

iovolno au ott iso otto’, o on’ 0 to ‘xomimoo’t Iuoosu too’ ( .5) . �Fiuo

iitrto’om�o’ ito enzvtmmo’ oootivitv is hlooo’l�o’�i I)V

1)00 ot 0110 svout hmo’sis iniliihjto it’s, suoggo’st bog that
its i tudtoo’t iton is ummeohiomto’oi vioo gluo’o oct ott moo oiols

(5). Thu titimo’ ototon’so’ of’ o’nozvnmu’ olo’vootioomo

omft tm. thu ‘xomtmoo’t hoomsoon00’ ft ullo o\V5 om by 1)0 ‘rho ohit’

onootibo‘ ito t iou’ toot , suggo st itig 1 hoot do’xmo -

immot Imousoit ho’ inioiuo’t �O 0th i� omcboio‘vo’d by inocneois-

hog thu oomtc of svtotboo’sis oof’ thoo’ o’nozvtiio’ roothoo’n’

biomni b� iooiiibitinig its du’gt’omdomtit ono (7). Thou’

Iiomlf-lif ‘ 0of’ phio’toylo’t hooonooolomnominio’ ,V-nmo’tiiyl-

1 t’omno�fet’omsc iii I lit’ bovpoopiovso’o’tootmmizo’ol mat

hoots ho’o’no u’stitmmomto’oi too ho’ 6 olomvs (7).

Pimeiovlu’thmootmooloomiouo’ .V-mo’thyltroonosf’o’rase

aol ivit V o’omnnooit ho’ o’lo’vat o’oi itu t boo’ i notout toot

I)V ohno otoio’ gluoo oco nt it’ oid omoinimirust root it too (.�,

7) ton h� to outhit it Otis �vhicio omruoto’lv moot ivoito’

tboo’ pit out oily -omolno‘nooml omX�5 (8). Ext not-

ordinoarv oootiditio onos out’ pro ulootoged A(’TH

ito(’ro’ouso’, such oos inmlloloototomtiooio out’ ooti A(’TII-
so’o’nct mug I utmmo00’ (9), utnoiloot o’t’ool adnenooolec-

I oimov (10), cot clint unoic inuto’n’nmitto’iot ro’st n’ooitot

stro’s (11), ant’ ro’quoino’oi ho’f’ooro’ aoi itoct’caso’

iii enzvnio’ omctivitv is so’o’nu.

(‘0 utidit io otis wimio’h ooo’t ivoot 0’ t ito’ sl)louitO’lmtiit

toervo ‘s 1(0 t boo’ adro’tmool immedulla also cause aim

(‘levootitotl of pboo’imylo’thiomntoloonimituo’ .V-nietlovl-

tt’aiisft’raso’ activity ito tin’ itmtooot rat. 6-

II�’dm’oxvdo upolnmmituo’, 0011 oigo’nt �vimiolm do’’ot no oys

synlpooth(’tio’ omervo’ enodinugs, oauso’s sI)boonot’im-

nit moervo’ oott ivat io 010, italucinug o’tozynic

activity (12). Similoit’ o’ffo’cts mono’ oobso’rved

after (horoni( i(’s(’t’j)iio(’ oidtiiituistt’atit n (7,

13). In timo’ intact rout, timo’ o’tozvnmo’ ncsponse

to 6-hvdr oxydopotmitie oor ro’s(’npinlo’ oocturs

sl(u�Vly (ov(’r ot tinm(’ ooootrso’ sinmilar to timat

observed mumsituations oof churounio pituitoury-

adrenal act ivoit iooto.o Thc’so’ toomisido’raticomms

have leo! to timo’ suggestion timout time tonmtrol

svst (ms ooperant on opiunpioninu’ synthesis

itt the rat mono ro’lated too adaj)toutiouti to oiononie

stro’ss (10).

1)uring time couurse oof our woonk in inbred

mouso’ straitis (14, 15), it bo’canie apparent

timat the root(’of inmcro’mose of pimeniylethmooniola-

minme V-nmethyltranmsferase \\��5 extr(’mely

� B. D. Ciaranoehlo mmmd J. I). Ban’cha.s, iotipttb-

lished observationus,

rapiol iii t boo’ ommuoust’ (16) . I)iffeno’ttces ito time

rates out I’Ol’SI)u)ttso’hut wo’o’ni inbred fltt)use

tt’ominus \V(’t’e oolsou u obso’t’vo’d, l”iortimen in-

vestigatiton oio’mounost noito’d thmmot the troons-

fen’aso’ ntmov ho’ cu otit no ohhod by difI’o’nemut nmmo’cio-

autisnms in dub ‘ro’tit not oust’ st rainus.

.1 �,Hll(li,s

MATERIALS .INI) METHODS

\hioe ouf thu l)I�� 2.J ottud (‘BA 1 stnouins

w�o’no’ puo’t’imooso’d frounmm ,Joot’ksooto )ienmmoot’ioil

I�oiboom’atoony, l�ooi’ Iloonbour, )Iooinme, anid

(‘.5713L l�a st n’aimt ootoiniools wo’o’e obtainmo’d

fnounm t hut’ i)o’pooi’timmo’ntt o of Roodit ohoogy, Staim-

fo or(i i\ Io’ohit’oul ( ‘o’outet. tTntlo’ss oot iu’r�viso’ itt-

(ii(’ooto’ol, oil1 o’XI)o’t’itmmo’tots \\o’i’(’ po’nfoornmo’d ton

timalo’ ommito’ wo’ighoitug 20-2.5 g at tin’ time of

study. All oitoinimomls wu’o’o’ huuoused ito ot stound-

9ro ooof’ foicilitv 000000 (‘v(’hO’ o of’ 13 hit light- 11 hun
dank, mud \V0’t’O’ mmmotuiitooitoe#{128}i0010 (hi(’ts of

Pui’itua laboratoony chtow (4 foot) arid wouter

ad libitum. Mit’o’ wo’no’ hmypouplmys(’etoonmiz(’d

b�’ tiio’ �oooi’a�miuoom’�’mogo’oo1 n’outo’. Situ(’O’ btO,’j)o-

�iuyso’ctounmuzo’ol nuico’ imoivo’ difficult itt ommaimo-

tominitog both’ to’tmoj)eroltut’o’, boot ho huypoph�’-

sectoonmizo’d 0000(1 slmatmo-o ol)o’rmOtO’(i rmce wo’re

immainmtooinu(’d in oi o’ounotno ohlo’d etivinootonietot out

270 and 37 � iuunmidity 0110 a cycle of 13 hr

light-il ion dark. Time anoinmals wero’ studied

oot intervals foolliowinog surgt’rv as itidicated

utmder RESULTS. Floe ouutimo’mitic’ity of hvj)o-

�itysectounty was vo’nified by inospo’cti()n of time
sella turcica at autopsy.

Coohd exposure studies went’ carried out ito

a (‘told rooonm ntaintouiouecl oot 4#{176}.Animals were

iuoused in bedditug-free, staiuuhess steel cages

(12 X 7 X 6 urO(’iO(’s) in groups no larger

timanm thrt’e.

J)ruqs

1)examo’t hasotme j)iO( spimate (I)ecadrorm)

was obtained froonm \Ienck Slmarp & Doimme.

I � hydrochloride (Dibenmzy-

line) w’as the generoous gift of Smitim Kline

& irenocim Laboratories. I)ibutyryhadenosine

cyclic 3 , 5-monophospimate (dibutvryl cyclic

AMP) was purcimased from Sigma. ACTH

(Acthar gel) w’as obtainmed from Armour and

Company. Cycltoimeximide (Actidionme) was

obtained from time Upjohmn Comparmy. Permto-

linium tartrate (Ansolysen) was obtained

from Wyeth Laboratories. Aminoglutethi-



p

<0.0)01

(‘otmot tool 02(’oS ± 0.010

3-tom cobol eXI)tostote 0)352 ± 0.015
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nude was tim(’ go’mterouus gift of Dr. ,Joanm

Vernikos-I)anellis, XASA-Anmo’s Ho’so’ar(’im

Laboratoorio’s, \loffo’tt 1”io’ld, (‘oil. NSI)-1055

(Broocresinme) \\.tis thot’ getuo’tuous gift uof Lo’do’nio’

Laboratorio’s, Po’ounl i�ivo’r, N.’i

Lnzijme _tssajis

Pimermylet hanoculanmint’ A’ -methylt nansfo’roose

activity was nteasuned by a nmoodificatiounm of

time metimod of Axelroud (1) described by

Deguchi and Barcimas (4). Mouse aclro’nmals

w’ere Imomog(’nized o’itioo’r sitmglv or in j)mHt’s

iii ice-cold 0.32 M sucrose (0.3 ml gland). 5-

[met/oy/-t4C]Adenosvhmetioionoino’ (47.1 motCi

mntole, New Euuglarmd Nucio’otn; 54 mmtCi/

mmtle, Anmersimoom-So’oorle) was trsed as

metimyl donor at mu coutmco’notrootiom of 7 j2mt.

The assay was otimo’rwuso’ ideomtio’oil with time

procedure pnevio)usly described.

Monoammtie oxidase activity was estimated

by the tt’cimniquo’ ouf \Vurttimatu omtid Axelro1

(17), usitig [‘4CItrvptaminme (8.8 nmi#{128}’i

mmole, New Etmglarod Nuc’lo’oir) as sub-

strat(’.

Adrenal tyrositme imydm’oxylomso’ was nmenus-

ured by mu previously do’scribed nmodification

(14) of time metiooud of Lo’vitt.

Statistical Tests

Results were aumalyzo’d using thoo’ two-

tomiled Studermt 1-test.

RESULTS

Lflects of (‘01(1 exposure au p/ieuo �,1et/o an u/a -

)fl joe N-met/o yltra nsJerase act oily. [to (let en-

nmine whether acute stress would elevate

h)hentYlethanoObotmilmt’ X-nuetioylt rouuosf erase
activity, anmimals of tue timro’e straimos were

subjected to cold exposure. After 3 ho time

DBA/2.J strain ro’sponmded with a 1.32-fold

increase in ermzvrne activity (Table 1).

Figure 1 simows time time (‘ourse cuf the (‘nzynie

response to cold exposure mm time C57BL’Ka

and CBA/J strairms. Althougim basal activi-

ties differed (14, 15), the rates of itocrease

(units per adrenmal pair per imour) \\�N(’

identical in the C57BL/ Ka arid (1BA

strains. These results suggested tiomut time

enzyme responids rapidly to exogenous

stimuli in these moust’ strairms. Accordiuogl�’,

studies were unodertakerm to determiume the

mechanism of control of phenyletimanoolaminme

N-methyltranmsferase in o’acim strain.

T�ooto: 1

Elicit of iou/u/ e.rpo.’ ore imo 1)11.! 2.1 niiuo

otooups of ii toe I )BA 2.J mouio’e were o’xluooso’d too

o’ooloj foot’ 3 h� otmool t hoemo killed. Thoe aoltemoool glootods

were oetoooved, amid thunt phoemovlt’thoatooulanuoimoe.\‘-

nuoo’t hovl t o’atosfeo’oost’ our t ivi t V �v’os olet emt000 toed (see

�muio:nmm.� t.s .�Nt) mno:uH000)) lmox�nooe lotoitu ate t hue
ftum’rooat iuomo oof 1 oonoouole of .\�- moiet/i!,!-’( ‘ l�uhoetoyl -

o’thmoomouoloonuuimoe p’o’ hoootuo, omotl au’e tuoeoimos amool st toot! -

a oh cottons.

treatment Phemovl-
el hant)lanoimoe .1 -

mild hvltramosferase

ionit/uidrenoi! pr

_- - -- - -�

Duration o4�cotdo\po�urc h�r�

Fut;. 1. Effeut.s of’ u’ui!ii (rpoiilre in (‘,�7RJ. J’,a

oi,od (‘11.4 .1 �moire

( t’(ulops (of tutor mioio’e were exptzused tou cob! for

voto’ioutus t i noes, aft em’ whoio’h I hey were i tuomooedi at ely

killed atid t hmei o’ adt’enoal glooouois weo’e tetuiomved The

dasimeti Ii toe drawti t hmo’ouughi thor ii tueao pturt ioumu of

eotcho t’too’ve �vmos oobt mitoed ho�’ hi ooear tegnessiono

amiomlysis. A (‘oomuiputeo’ progt’oomuo whoio’hu olerives the

slope of timis hitoe arid its stoonodao’d croon �\.�is tOse(l

too calo’tulate tIme tate ouf i too’o’ease of tIme emozvnooe ito

eao’lm st taint. A sigtoificootot (p < 0.001 ) elevat i0000

aboove (‘tutottool � seo’no at 3 lot’ anal thoet’eaftet’ iou

the C57BL Ka st t’aiti, 0000(1 ott 12 him’ (p < 0.001)

atuol 24 too’ (p < 0.01) ito time CBA st rooito. PNMT,

pioemoylet loanooolanoinoe .V-muoet hylt n’amosfenase.



Straimi

DhL-� 2.J

(‘57RL K:o

I OB� 2.J

(‘57UL I’%i:o

p

‘oomottool

:1-too o!t’xootoot’t lootstoooo’

(‘00000001

3-hum dt’x:omuio’t huast0000’

12-ho o!t’xoumuoo’t hoasoomoo’

21-hum dexootuoo’O toast 0000’

‘otmot tool

l�}oo’moooxvI oo’oozoomooi moo’

(‘oooot oil

I ‘!oo’oii ixy 100,00/.000101000’

0.143 ± 0010

0.14(1 ± 000(0

0.121 ± 0)005

0)127 ± 0)0)11

0.173 ± 0.011

0.217 ± (1(114

0.125 ± 0.003

0.110) ± 0)006

NS’

<0.05

NS

<0.02

NS
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T�uon,o 2

L’Jieo(� of (/(j’(i hut/i (1.’oihIu’ truot 011(10) 00/0 /)/i(/i !/1(’t/OU 1000111110 1/if .\ -iiiet/i )/ltr1110 ‘fera’e eiutio’it !/

iii infireul iiiouoi.�e .‘utr(:i,o’�

I )o’xoomooo’t tomoso 0000’ (5 toog kg) too luhio’mootxyluemozoomuoi moo’ (10 moog kg) ‘�yas aoltuoi moist (‘med imoI t’apet’i t totot’ally to

go’oou�os 0of muoico’. All di lout i000os went’ booeP000o’ol fm’o’shly ito OiY � NaC1 aoool ohisc:otded inomne(hiatelv after’ use

too emosoomo’ tuiooxinooo000o I0000e000’y oil thoo’ dotugs (‘(trot root ooooinoals o’eceivo’d amo e(0000valemit voobunme o)f NaCL.

Umo omoot t o’oI o’tomot tools (moot) shoo woo litre ) � also st ouolieol ; they were 00(0 (10 fI’t’mo’oot fri moo t hoe Na(’l-t reated

aooi muo:tI’ Eoozymooo’ tot ivi 0 y 0000005 0000’ Ohio’ tuueamos 00000! sO amodooo’d etuouts of S-li) amootomals go’otop.

�‘,‘iit sij�rmoifio’:tmot

‘I’rea t mooemot Phetivlet hanoulamimine
�V-nleth\ltramosferase

J’�!J(’(’�’� 0/ ile,o’allO(’lIi(lSuluu( (111(1 /O/iO1000.O!J-

1)(u1O(I111 //,( uu0,/(C1i(htl’. ‘i’oo lo’otrno �vhmo’tiien

o‘xu ogu’too oil gi uct ito ott moo uid ooolniminoist t’ootiono

woould (‘lo’Vato’ o’nozvimmo’ aotivitv, goouups of

1)13A 2.1 0110(1 (‘;S7BL ‘Koo tmuio’o’ wore treolte(1

wi thu do ‘x;t nmmo’tboots omuo’. Thou’ I )BA 2J st totirt

t(’sj)o ototio’oi wit limo 1 .3-to 01(1 irmco’o’aso’ oofto’o’ 3 hr

oof st o’ro it! t ro’oot im’iut (Tabbo’ 2). Thto’ (‘S7BL

Not st t’moin fooilo’d too tesl000lm(l too olo’xoinmo’tiooosomoo’

(10 ‘spit o’ t’(‘j)(’mttO ‘ol tio’omoo oust toot io otis 0Of cnuzvnuo’

o’lo’vat �0 010 by co olol O’XIOOoslOt’o’. I noo’neasinog tim(’

(1(050’ out (lu’XaflOO’thiOOs()tiO’ to 40 nimg kg did lto)t

o’ho’voito’ tboo’ o’oozytmmo’.

Too do’to’rmituo’ wioetbmo’r thoo’ I ranost’o’rouse

act ivit\ wous inofluo’tooo’d by rcflo’x tuo’ut’oonoil

stimuli, groups oof’ I)BA /2.J ootu(l (‘5713L/ Kco
mico’ wo’ro’ treouto’(i with tioc alp/ooi modro’tmo’rgic

hI or ki tog oigo’tmt I )iu(’nt xybo’tuzoi tmminie. Timis

ageomt oom uses syst o ‘nmmt’ Imypo oto’utsiomo wimicio

rosults in reflex moctivatiooii of thoo’ tmo’rves to

time modreumool medulla (18). ()nlv tioo’ l)BA/2.J

strooin respoum(lo’(i too thus dining (Toobk’ 3),

suggest hug that booth iuoinmo nioul 0010(1 nmo’unoonal

stimuli muff ect l)ioo’tOYl(’tim0i1m�l01flmi1m0� N-meth\’l-

troomosferase aotivity in thus strain. The

(‘57BL Na aniommools shot owed uuo ro’spotose to

unit/uz1,eo,uzl pr

0.243 ± 0.0)16

0.320 ± 0014 <0.01

�)hmo’1iouxybo’1mzami1oe mit 10 nog kg eon 20 nog
kg.

Requlalut,u of P/ieuui11e1/iauoolaiuu one ,\-mel/i yl-

trans/erase in (‘.57131. / Ka Slraiu,

I?ole (.0/ /) I uularij (111(1 exOf/el? 00)8 A (I’ll

Al thu ugbi 1)imt’mtylo ‘t ioootoo ulounmine N -nmet loyl -

trattsfo’rouse irm thou’ (‘57BL Kou straint (lid toot

t’espoutid too eithoen ploo’ticux�’betmzamiomo’ or

(it’xoinmo’t imasone, it siuo wo’d a o’lear-cut

respoonso’ to (‘0)1(1 o’xpousuno’. lio’c’t’rot rej)oorts

(19, 20) imavo’ enopimoisized time possiblo’ role

of ACTH iii diro’ctly ro’gulmuting catt’cimola-

nimitot’ eotzyme ouctivity. Accordinmgly, time

levo’hs 0 of plmenyletioa tooolamirme N -met by! -

trmonmsf(’rouso’ armd its respoonose too cold exposure

�y�r�e tested in noire wiuioim load bo’ero hypo-

I)hysectornized s douys earlier. As siO(o�Vti ito
Fig. 2, ioypoophyseo’toonoy r(’duc(’d tho’ t’tmzyme

levels to) approxmmmut(’hV two-thirds of the

intact control values; tbio’ iticrease in activity

st’(’fl oufter cold expoosure was abolisimed in

imypo pimysectomized attintouls. To test �vImether

�‘xt ogen(ous ACTH wo ould affect enzyme

activity, 1 IU of ACTH ito 1 � gelatito was

inmj ected subcutanmt’ously into groups of
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‘3
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‘3

�0
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0-�

z
I’reattiient

Coonot roil

I )exaniuet bo:osooouo’

C’ycbohexi nioi do’

I )examnoet hmisomue +

(‘\‘(‘b ootoexi oioitlo’

Noot sigouifica000

tOEGULATIO)N (OF’ i’1IENYLETH.i.NOL.�\t INE N-\IETHYLT1OANSFERASE 515

Tooo,o; �3

Lfi(0t.� uJ o!IulO/OeJ’l 1/1 1 ult’ uo,o Ohio, llIet/O(INO)ui ( I /0 (1 iii) iui,o

of ph(’,oq/ethelnolallliloe .\-1hleth!///ranNfer(1.�’

010tivtt!/ i,i 1)11,1 2.1 iiu,uo

0000 ups o of 8-10 1) BA 2.J mooi 00’ y�ptp t memo trot

intO t’apeoitoitoeally wit ii 5 mug kg of olexamuoet bastion,

50 numg kg of o’yo’loohuexnoido’, too t too’ 0 y� oltoigs

sinotolt aoieotuslv , aniol killeol 3 iou later. Uo’soult s are

expnesseol as muoo’atis 0000(1 stat otlot rtl ertoots.

Phenvl-
ethanolanmimie .V-

niethvltrammsferase

unil/idrenil pr

0.340 ± 0.011

0.462 ± 0.027

0:17:1 ± 0.011

0.371 ± 0.025

nornimal (‘;57B1A Na nmio’o’ thooot were kihlo’tl 6

Ion loot or’. ACTH I)t’Odtno’etl 00 1 .3.5-fold itt-

creas(’ ito o’oozvnmmo’ activity (no omotno oh 0.111

± 0.005, A(’TH-tru’ooto’d = 0.151 ± 0.010

uiuits/oidro’toal Pair; p < 0.01). l)ihutynvh

rychmc A\ I P (.50 nmg kg) ioacl 1000 o’ffo’ct 0000

t’tozynime ooctivmty.

lo do’to’rnomooo’ �vhmetin’r .\.(‘I}-l t’oouso’o!

itm(Iui(tiooli oof’ I)hi(’to�’lo’thOoutooohmon1mitoo’ ,\‘-noo’thmyh-

trauosfenooso’, grooups oof (‘;S7BL Noo nmit’o’ �veto’

treoited �vithu eitimo’n 1 IC oof .\.(‘TH, .50 nmg kg

of c�’clooiio’xinoido’,oor timo’ I woo drugs ito coonm-

binmotiomi (cyelooho’ximido’ foollouweol by A(’TH

�vithiin 10-15 mint). fim(’ results mono’shuouwnu mo
Table 4. Cycloimo’xinoicio’ itself (mouso’(l a shigiot

itmcrease in (‘nzynmo’ muttivit y Timo’ (‘0 ontbitomo -

tioni of cV(’hoio(’ximi(bo’ ammd A(’TH m’o’sulto’d

jOt a ro’turn 0)f timo’ (‘tOZ\’flt(’ too t0)nOtrOOI lo’vo’ls.

C�’clohmexioioido’ mulso blocked timo’ coold-mooduoo’oi

rise in piio’mm�’l(’thmmuoooohmmnmiout’,V-noethiyltroonus-

ferase. Booth ACTH 0100(1 00)1(1 stno’ss oo�opo’am’o’o1

to inicro’ooso’o’mmzynmo’ ouctivity by stimulating

protein syuuthesis.
Effects of’ ant ino#{231}�lu1et/olot ide aiod peuoto-

linIwn. ACTH appearo’d too induct’ pioo’ruyh -

(‘t hmanmoloomiooe ,V-nmo’thtvltransferooso’ dirc’ctlv

ito the C57BL Na straito, while noeuroroal

stimuli were oioot effo’etivt’. To test these

proposituotos furtito’r, groups of (‘57BL Na
mice were treated with 100 mg ‘kg of amir000-

glutethimide, a blocker of gl ucocortico)id

biosynmtimesis (21). Aomothmo’r group was tremited

Contr�5 Cold Control Cold Control Cold

Intact Sham HypophVscctom’�

0.01 Foo;. 2. /o’oo/( of /)o#{176}uuit(Lr!/in requileztouon (0,!’ /)/Oe/i!/l-

N S� � I/oo,oo/u,,u, hf .\-lhi(t/i!/lIr(lIiNf(r(1.’( (I�,\’.1J 7’ ) in

NS (‘57111. Is,�a ooilue

( ; 00000105 0 of ( ‘57 II I � h(oo muoicc �vo’me bu�po�ohovso’o’ -

moomuoizo’d5 oloiys �oooooo too sO tuo1� oomoo! tuooo0000ouiooo’diooa

o’oomottoulleol emovi ooomunuoemot (set’ mm�ro;no n.� n.� .�Nu

mmo:oFnoonos) . S!000nlo-oboo’o:oteol oomoiouoals wo’n’e simuoilaoIv

o emoted. boot not :touinoooils wo’t’e boououso’d iou Ohio’ oooainu

mimii muo:ul f:ot’i bit v mis olo’ouo’oi lord iou 0 boo’ 0 o’xt - ( )tu 0 hue

tla� oof so tuol�, Oboe oomouniu:ols were uouiojo’ct (‘oh too cobol

o’Xbooostimo’ foot 6 hut. This (‘oomooli 0 ioooo was ext n’eruoel

sO oo’ssftub too thur biy1oto1ohuyso’o’t ootuoizo’ol ooouinuuabs, :0000!

5000000’ :op�oo’:tto’c! sou o!etoibitato’d 0boat Ohio’ aooinuoals

wo’t’o’ killo’ol eatlio’r 0 hati the imot(’nodeol Ii Ito’. Thu

coozvmime v:oltoes moot’ 0 hue noeamos toot! sO aoodan’d eott os

four goooou�os oof 0 hue foolloowi tog sizes : mit moot-- out rue

:tmui muo:obs ito cacti goootu�o ; shani-opco’ated -five

aooiouo:ols i mu eao’bu gtoou�) ; b1�pto�ohyset’ tonoi zo’tI -six

o’oomut tools, live otubo! -sO oesseol . (I, p < 0.01 oh f1’ero�tooe

foooooo :oIOlOn’ooptiato’ toonost oesseo! coonot r’oob (siianuo tor

toot atO I; b, p < 0.00)1 oliff(’tetio’e fnoonuo otbopr’optiotle

mooooost oo’ssed etomit tool (shamoo (00’ tOOt moot ( ; u , p < 0.01

oh ffo’no’o ion frounmo oooooost oesso’o! shoano ; il, /) < 0.001

oliffet’etio’e fromio out oust r’esseol ito 0 moot ; f, p < 0.011

oh fferetio’(’ fruruo o’oubol -sO oesseoh ito 0 moot

ovithi 10 trig kg oof petot 0 ohitmium tourl root o’, a

gatmghit onoio’ blockinog ago’not . Soonoo’ of thio’se

ooruinootls wero’ t iio’nio’Xpt oseti too oo ohd foot. 6 hr.

Tmuhlo’ .5 sioouws t huoot uio’it hoer oof t hoese oogeoots

blocko’d tloo’o’ffo’t’ts oof (001(1 (‘xpoosun(’. Anououo-

gluto’t hmimido’, mvhoichm (aus(’s o onopensoot or�’

.(�‘f1I hoyp(’rso’o’r(’t 10000, caused a signuihcmonut

mtmcremose in o’omzvnte tu(t ivity. Pento olituiuni

imeithoen bloocked time ro’sponmse to (‘0)1(1 ioor

del)r(’ss(’dl basal etozvnoo’ lo’vo’ls.

Re�,u/at ion of ploelo �jlet/o a 10(0/alit inc N -met/i yl-

transferase in (#{176}BA/.J Mice

I?o/e of pitnitarij. Phelt\’letimmonoo)huntmmoo’ ,V_

methyltransferaso’ ito time (‘BA .1 stn’aioo



breatont’mut

(‘tomuttool

A( ‘Tib

( ‘yo’btohexi oouiobo’

.�( “I’ll + ( ‘vo’boo-

buo’xi ruoiolo’

( ‘ooout tool

( ‘oobo! sO nt’ss

‘told st tess +

0’ y 0’ oboeximouioh(’

�coot sigouifio’:omut

T�ooo.o: 5

<0.00)1

.516 oo.’HONF:LLo) ET AL.

T�ooLF; 1

hf/ret.’ t)f oqo/o/o en/lu tile o�o :1 ( ‘7,11 - oor u/il .‘tre.’e’ -

1hl((/011t((I ni.�e 1,0 /)/ien!//et/iul000lu/iuuie .\-

iioeIhylIru,o.�feru.�i 0/0 (‘57111. Ku liuioe

( toumtps oof o’ighut ott to moo’ ( ‘57l1b� hot 000it’e Wet(’

o oo’mot t’(l sittoo’uot momueooosly wit ho 1 11� of A(’Tl I 00

i totoapenit tonically woO to 50 moug kg of o’vo’hohoexinoiole

or wiOlo t’vo’boohuo’xioouiole foulloowed ho� A(’Tll. Six

huooooos foolkowinig o!roug :oo!ouoiooisO toot itomu Ohio’ oumio’e wo’oe

killed 0000(1 1 tori r pbit’moybel bo:omooob:tmouimoo’ .\-oooeO tomb -

O rotousfetooso’ moot ivi 0 it’s wo’oo’ do’t ettuoi ooeo! . lou oboe

o’ookb St tt’SS (‘Xb)o’Oittio’mtt gmooou�os tot’ ouiooo’ ( ‘57BL Ku

oouio’o’ oeo’o’i vo’o! 50 tug kg of o’vcboobuo’xi miui(h(’ iou toot -

omuo’:ohly. ( )000’ buuoouo loot to 0 buoy mveoo’ soobujecteoh
too o’tobol ex�ooosouoo’ foou 0, boo. .% so’O’O)tuthgo0000ps ‘,‘,aS

souboj(’(’te(I too t’tiltl t’X�o0oSOit0’ loom 10 hit \�iO iuoooot dtotg

too’mot mumo’oit . I ‘toO mo’so’oh 00000 tombs so’om’o’oiOiS 00000-

00(015. llo’soolts mito’ O’XbOtO’sSO’OI :05 ouoo’:umos tool stoomuohoooo!

(‘tOots.

b’hemovl-

o’thamooibatioimme .V-
net h� It r:omosferase

unii/udre;iul pr

0.122 ± 0.008

0.16:1 ± 0.006

0.145 ± 0.0)05

0.147 ± 0.010

0.125 ± 0.003

0.1500 ± 0.013
0.127 ± 0)005

5h0(ow(’ol 00 st ott ist io’oollv sigimificoonot 10 ‘�1)#{176}’#{176}�#{176}’

t(o (‘00101 o’Xp(osttn’o’ onuly oufto’n 12 iii ( l”ig. 1). To

study time roho’ oil’ tioo’ I�ttlitoonv ghanod ito tiois

st nooinu , monoimot Is m�o ‘00’ hovIoo oplo�so’o’t o otooizo’d mutmdl

thmo’it’ l)Iu0’ti�IeIItotnioohmunoitiu’ ,V-omoo’thtyltranus-

fo’nmoso’ hovels wo’no’ olo’to’rniinio’ol � (la\�5 afto’t’

sum’go’t’v, At thus time o’oozvnmo’ hevo’ls oveto’

rt’o!uo’e(l rmmao’ko’olly (Tablo’ 6) Too a�sess time

iflm1)oI’toOtot’o’ oof A( ‘Til otnool gluo’u 000 ot’tio’u oids ito

mimooiioto’oomttoo’o’ out o’nozytimo’ ao’tivity, gnu 00ij)5 of

hovpo olOho\’so’(’to otmoizo’d (‘BA .1 nmoio’u’ were

tro’moto’ol witio .\,(‘TH uun’ do’xoomo’thoasoime.

,\toootiio’n gt’o 01110 uof hO\10010i0\So’(’tootmoiZt’d (‘BA ‘.1

mint’ was tro’moto’o!with 10 imig kg of �Ohmo’tO0)Xy-

hetmzomnminoo’. Auuinmmotls wont’ kilht’d 12 ion Iato’r.

Hoot Ii A( �TH mind thu ‘xmt ommo’thiasu tOe wt’ro’

o‘ffo’ot ivo’ ito pmurt imoll\’ to’st 0 otimog o’nuzvnmoo’ iev(’is,

- - whoiho’ 1)100100 oxvho ‘iuzmonmi too’ ioaoi too 0 (‘ffo’(t

p (Tmtblo’ 6).

J,(o(’0)5 of oct/01, 0/ _1(TJ1 in (‘13.1 .1 mice.

l�ootho ;\(‘�Fil�1 ootool do’xoonoo’thtoosoonoo’ “tittmtllat(’(l

b)htemiylo’thomotuoloonmuinoo’ .V-timo’thmyltn’atosferase
activity ito iuv�ooup1ovset’homized (‘BA .1 mice.

<0 (101 ACTH munod olo’xoomo’thmotsooioo’ might moct ito-

<0102 olo’petido’tutlv, ton’ t hut’ o‘tizynmic n ‘�I ooomose to)
� A(’TH migiot ho’ mo’diooto’d tutu oughu oodrenmai

glucot’ortit’ooids. ‘I’o o olistimmguishu bo’tmvo ‘o’no timese

otlto’rnativo’s, gt’ouu�Os oof toooo’nmmah (‘1�;\.. .J mico’

mvo’m’e t no’moto’d ��it hi ootooiiiooglutethuimide and

<0. r2 A( 1TH our do’xanmo’t iuousoouo’. As sito own ito

Tooblo’ 7, monoituogluto’thoinoido’ o’ooomoplo’t(’ly

hloucked thoo’ o’ooZ\’nmmu’ tt’sI)t)Imso’ too _\( lIT11 but

had moo o’tlett ott tiot’ t’esbootose to) (Iu’xoottId’tha-

E,/J’eet.� of u/n i/ooql it ct/i 1011(10 or peso toli,o iu flu on eu/il .�tres.� iniluet iono of p/ie,o !,lethu iito/u itu110 (

.V-nlet/o?/Itrun.�fera/.e i,t (‘.57/If. ‘Ku liliec

oootps oof tuioue (‘57111. K:o tumice received 100) rng,kg of motumituoogbiuoetboimuoiohe oom 10 tug kg oof Ioo’mutolitoiumoo

mis dest’oi 1)cd ououdco a sm o.us. All Ioroob000hoibit v vmobioes ooo’o’ coruuino ted mvi0 ho oooust oesseoh o’oooot nobs . I �t’sto1ts ate

expoessed as mneootus otmool stootitlatol eoo’ooos.

Stress

Ireatmiment

1)rug

b’henvlethanollmornine /1

.\‘-rnethvltramisferase

neil/adrenal pr

Nooue

(‘told

N0000e

(‘oobd

Nonut’

(‘old

Ntotio’

Ntuo 0’

��tooituoig1ooOo’t boimuuiole

�\tuoituoiglmut o’t boiruuidc

l�etutoulinuioomuo

l3eooO ooli nui0000o

0.09() ± 0.Ot)1

0. 125 ± ().()t)5

0.137 ± 0.00)8
0.121 ± 0.006

0.088 ± 0.005
0.124 ± 0.003

<0.001
<0.01



too. 0: 03 000,0: 7

J”J7’eet� ouJ’ /uqpop/u !/�oetoi fll �/ (0/i (I ilr 0/ (J treu toii 0/it oh

p/ic/i !/hth(1/i�#{176}0�tfl�0�0’ .V-ouuct/u!//tru/o.sferu.so’

(lot �it !/ i/O (‘11,4 .J i�u leo’

(im’otulos tof five ooo’ six C13:� .J mioio’e mveoe sO ooohio’d.

Figho ohou�s :ofleu s000’get’v, hypoopbuvsect oomouizeol

motuinomols receivo’d I ITT ouf A(TII iou 8#{176}geloooioo

soii)(’OOt a muo’oooosb� , 10 roog kg ouf ptoo’ouuuxyioo’muzotmuoi toe

iout o’miprriO oooueoolly, or 5 noog kg of oho’xamet bo:osoomue

h’fJo’ul.’.oif (1100i/iO(Jfu/t(’f/ii/OlO/( (i/i (/C,l’(l iooet ho-one- (1/0(/

.1 (‘‘1’!! -ilOO’(/O ((tool in oreu.so’ i/i ph (‘/0 !//(th unoilu 0100/lu’

.V -uoethqltroo/o �feru�e too (‘ILl .1 �o ice

inut m’apeoi to otuemolly, ooouoh

itesults mote expn’o’ssed

et’o’ot’s.

b’remot oooeoi t

we to’ k i 1bo’oh 12 lot’ 1:00 (‘tV

mOs mooemoous :0 mo(h sO :ooud:oo’d

I’henvl-
ethaooulamiooe ,V-
met hvhtraomsfcrase

ionit/uidreni.l pr

0.188 ± 0)000

0.1033 ± 0.010”

0.025 ± 0.004’

0.058 ± (0.007

0.074 ± 0.01)03”

0.0:10 ± 0.0t�”

‘oomotrob 0.254 ± 0.021

AoooimuouglooOo’O boiouoiolo’ 0.264 ± 0.024

A(’TII 0.334 ± 0.012”�’

ACT!! +

:ummmiooogloutct buinooooho’ 0.236 ± 0.010

I )o’x:omuet hmo.sououe 0)331 ± 0. 018�

1 )exaoomet booo.sooouc +

amooi oooogloot lint ioi muuioho’ 0.358 ± 0.007”

a p < 0.0)1 go’emotcu’ t bumoomo’oomut00)1

p < 0.001 go’emot (‘r 0 limoto ACTI I + 000001 00(0-

glutel iuimuoide.
p < (1.02 go’emoO no’ 0 hmomo 0(0000 tub

d p < 0.001 go’eaten’ thmoou o’ooot roil,

oanmino(’ oxidaso’ mot’tivitv woos also depno’ssed

by iovpoph\’seot(omy, but could be restored

by ACTH oudmiuiistratiooo to) levels toot

statistically different from the oonmtrol

values. Phenox�’benmzmumine resulted in a

furtimer depression of enzyme activity below

timoso’ found after hyj )t ophysectomy.

Regulation of P/ten �j1et/oan o/am inc N -nmethyl-

tramosferase Activity in DBA /2J �I lice

Effects of cyc/o/iexinm ide. Glucocorticoids

are known to induce the synthesis of a

numbo’r of eimzymes. To learnt whether

induetionm of phenmyietioanmolamine N-methyl-

transferase o(’curr(’d ito the steroid-responsive

DBA/2.J strain, groups were treated with

eitimer dexamethasono’, cycloheximide (an

anotibiotic inhibitor of protein synthesis), or

a combinationo of the two mugents simulta-

neouslv. Cycloheximide (Table 3) com-

pletely blocked the inocrease after dexametha-

ItEGULATOON 01” 1’t-1Exvt.E’nnANoL.�\o nxE N-mOETFnYLTRAN5F’EOOASE .517

00 tOotips oof sox or so’veoo muuiro’ received 1(X) muug kg

of :onoioooogbooOct hiruiolo’ foolbooweol 15 30 mmoiou bootet’ to

o lot’ stOi)O’tit motueotts iooject itoto oof 2 1 U oof A( i’ll ino

o go’bmotito 00’ i oil t’apet’iO ootoeotl itujeo’t 0000 (of 5 muog

kg oof oho’xmotoiet himosoonon. (10 boet’ :ooui nioals o’o’o’o’ived

A( ‘TI 1 or dexoomouo’O io:usoooue :obooue. Atii mumools �vo’t’e

killed 12 hut’ after olroug :odmuoomuisto’oot itoto. ilestubOs more

t’xpressed as momo’mooos:imud stmooudmoo’d cotton’s.

‘treatment Phenvl-

ethaniulatiiiooe .V-
niethvltratmsferase

ionil/adrenz/ pr

loot mont coomutrool

Sboani hiyptophmysect 0000\

I1\’pou�)hyst’(’t ooouo

Hypoophmysectoomuov + A(’TlI

Ilypopbiysectoomuoy +

dexmotmmetbuaso ooue

Uypophmy sect oonooy +

phetooxyhetozanooi toe

a p < 0.001 less tloamu sbumomuo-Iuypophvsectomuoized.

0 p < 0.001 greater 0 hatu ouooto’eateol hypoo�ohtysec-

tconmized.

sonme. Timese data were niterpro’ted too noemono

timat time PmotImw’a�’ of stimulatitun woos ACTH

gl ucocort icoids -� ploenoylo ‘t houmolmumitie

N-metlmylt ranmsferas( , munmd thmut ACTH acted

via giucocorticoids ito tho’ inuduction of floe

enz�’nmo’.

Effects �/ /oypoploysectoiny and cirot�i treat-

nient on other adrenal niedul/ary enzymes in

CB_�1 .1 strain. To learno whether other

adrenal enozymes involved in o’ateeholamine
metabolism would be affected by hypophy-

sectorny, time activities of tyrosine Imydroxy-

lase mutod monoamine oxidaso’ were deter-

minmed. Tvrosine hydroxylase is time initial

and rate-himititog step in eatetholaminme bio-

svntimesis, wimiho’ momooamiroe (oxidase is timo’

prin(’ipal enmzyme inivo lved in mt nanoeuronal

catecimolamine inactivatiotu. The activity oof

both enzymes mm’as depressed fohhcowiimg Imypo-

physectonmy (Table S) Tyrositie hydroxylase

activity could be partially restored by
ACTH administratioro, but toot by t’ither

dexamethasonoe or phenoxybenozamine. Mon -



‘treat memit Ni, if :omiim:ols uuoooi:u mimine ouxiobasc

unity,’ ,ulren,z/ pr

.S1S t’IAli.�NEt.t.t) F:T AL.

T�tooo. 8

1’.’Jfo’ot.� ii) /u!/pop/o!/.’ueo’tounu!/ u/it/ 0/rug treutuuo-iot ou,o uolreoul 0’/OZ!//000’ ol(tOl’/t!/ 1/0 (‘/1.4 .1 into’

(Onoooups oof ( ‘ blA .1 muoio’o’ we to’ 0 ‘toot eol mos foolloows - Shmomuo-bi\’Iou ophvso’o’O oooouized moo oh huvb000buhovso’o’Oootmoize(l

i oui:ils wo’t’o’ boootist’oh mis pO’(’Vio to sly olo’st’oi hoeol . I Iyjotupboyso’o’t oomuoizeol motu moumils wem’c I ro’moted stoluo’tota tuetousbv

wi oh 1 1 U oof A( ‘TI I iou 8#{176},go’Imottoo, i out o’mopeo’i 0 oitoemtbby wiO to 10 otug kg ouf pbuemoooxybuo’oozmomuoi moo’, out’ sub-

tout mooio’oously wit hi 5 00mg kg oof olo’xmonouo’o tumosootie. Thuo’ motuinumobs wem’e kilbo’tI 12 hut’ boO em’ moouol0 bio’i o’ mooto’coomols weo’o’

n’o’nuuoovo’d. (0100 tools wo’t’o’ buoonuuoogo’muizetl iou 0.32 on souco’oso’. �\Iooouoomomuoimoo’ ooxid:ose olo’t eO’miui momot i0000s wo’o’e p��’-
fooo’muoeol otto 0 hoe hmoonoooogo’oumoto’s (16). Tyo’oosioue loytlo’ooxylmose activity woos o’sO imoomooo’ol toy 0 hoe pn’eviouoosb’ de-

so’o’ihoo’oh nonooli float io000tof time ouoo’t huoool oof Lt’vit t (14). Mooooomoouoi tue tuxidmoso’ oooui Os moot’Oboe foormummotiooom 0 of I ninmole

tof �(‘Joootbobemoto�t io’ moo’iolb)0’O’tiuootr. ‘I’vo’oosiooe biydrtoxylmoso’ bouts ao’o’ Ohio’ fooo’muomoO0(000 of 1 ommoooohe of ‘#{176}C]di-

huyolo’ooxv�ohoemuylmoImoooo toe l)eo’ huoour. I �o’soults :000’ O’XboO’o’ss(’oI iou moicmtmos motud sO momoohmoo’oleo’o’ooo’s

‘l’vrousiroe

hvolroxvlase

Shu:oouu hi�.’I0t0lOhuYsO’(’O 000000,’

1 IVI0t0l)hu�0,’5(’t’t0itOO�0.’

11’VbOOObOhiVsO’t’OOOttOV ±

A(”I’bI

1 IYb000l0huYS0’t’O 00000\’ +

iohmo’tmoox�’boo’tuzmomumi000’

I Iviotobohuvset’O 00000 V +

olex:onuio’t himosoomot’

2.76 ± 0.21

1.07 ± 0.15”

2.30 ± 0.26

2.0:1 ± 0.1(3”

1.01 ± 1)16”

20.76 ± 0.82

15.54) ± 0.37

17.03 ± 0.70’

12.18 ± 0.25’

13.0:1 ± 1)40’’

/) < 0.01 boowo’m’ 0humotu‘ub00000u-huVb00buti\’5O’(’t(utl0izo’ol.

p < 0.00)1 boowet 0 homomosbomuooo-hovbuoobuhuvseo’tooouoizeoi,

p < 0.02 g ‘coo to’o’ 0 boo to his’ P#{176}ophovso’c O omooized -

p < 0.00)1 It ouu’er 0 limomu sbm:omou-hovl0001 ohuvseo’t oooooizetl

p < 0(8)1 bu woo’ 0 homomu hovpo olohovseu’ 0#{176}ooouizo’ol

p < 0.02 lo iwo’’ 0 boot u biVI 0001) huvso’o’Oooooo zoo I

p < 0.01 gm’o’mulo’m’ 0 homomo Iuhuo’ooooxybuo’oozmomuoiooo’-O ‘coot cot.

sonuo’, suggo’stitog thooot Ioo’ooto’imo vnothoo’sis \VmOs

iooo,’uolvo’oI mo thoo’ o’nozvne t’e’Iooonoso’ too tho’

gI 10(00(0 ott i(’ooid.

Tl//O(’ (‘Oill’,’O( (oJ de,o’am,uo”t/ua,suioe iiodoictioiu in

1)/Li 2.1 onion. I)o’xoomo’tiooosoorot’ woos ad-
fbi oust coo ‘oh too gt’t 011105 tot’ I )BA 2.1 oimio’o’, mitmd

the ootoitiialswo’ro’ kilh’ol at vooo’it 005 itoto’t’vals

hoo’ro’afto’o’. Thou’ to ‘stilts ( b”ig. 3) slut owo ‘d mono

o’lo’vootitoou out’ o’tozvnmo’ ooctivitv loostinug 111) toi

24 ion’ oot’t 00’ ml si niglo’ i ro�o’(’t10000 out’ t hit’olnug.

Thou’ po’rsisto’not clo’voutioono tot’ timo’ (‘tiZ\’mlOo may

I)oossihl�’ ho’ o’xjolmoinoo’ol by thio’ n’o’o’u’not t’o’poomt of

(10 ‘o’r’eoos d gI hOt 0(0 ott Ho 0101 olo’grootlmtt io oni ito this

st r’ooioo (22). Ltuzvtmoo’ moctivitv t’o’oochoo’(l mu

plateau oob out 1 .4 timomes thoc zo’t’oo-timo’ vmulut’

afto’t’2 iii’. Ho’gnessiooto oomomohysis o ot’ the oosco’nod-

ittg putt ioono out’ thois ctit’vo’ siooowed 00 t’mito’ of

tiso’ tot’ 0.054 ± 0.004 uioit ‘mudneiuool pain’ po’r

hot out’. Thois nooto’ is 10 t immmo’st hut’ nooto’ oof’ t’iso’ iii

the (‘57i3L “Not anool (‘BA .1 strmoinos. By time

kitoetic ct’ito’nimo olo’fiooo’ol by Bo’t’hito aoid

0

z

Tirn,� ,jot,r d�\�rmth�,�n, ‘�

I” 00.. 1. Y’i 1100’ 0000/ ,‘.‘oeof o1ojo� //uo’t/ou.�ou/o 0’ 1/i 0/ tnt too/i

of ,.o/u(’/o!/lot/u(I/uo/uloui/uu’ .\‘-nuo’t/o!//tru/i.�.I’o’1’use (J),\’_

.1/7’) 0/0 b/L4 21 no/eu’

1) l3.� 2.J oooio’o’ uvo’t’o’ 0 ‘(‘mOted iou0 o’:ol)co’i toomuemollv

woO ho mu si muglc oloose oof 5 noug kg oof oto’xmoruocO homosooouc.

.\t v000’ioobos timumes mofoem’ olo’iug modoumimuist o’ootiooou, gt’oomops

of o’igbot m000i miomobs wo’O’o’ ki lbo’d , The eouzyruoo’ �‘molor mob

1 too’is sigmuifio’momoObv go’o’moto’o’thomomo moO zeruo 0 oouoe (p <

0.05) motod olifleo’o’ooO frooooo Ohio’ 2 too’ vooloon (p < (0,4)5).
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Schiml�’ (23) , mi imalf-hifo’ of oubout 1 imr is

esti mat (‘(1 fo or I)henYhet hmmumolamine .\-noethyl -

tranmsferoose itO tiio’ I)BA/2.J strain. Sinmi-

lar analysis gives mi imahf-hife of about 3 hr

for th(� (‘S7BL ‘Not straitu munod mobout 7 hun

for the (‘BA,’.J straito (h”ig. 1). Sclminmko’,

Sos’eeney, monod 1��rhimm (24) immove pro)posed timoot

the itm(IU(’tiO)tO t)f otto (‘tOZ\’flt’ 0011)1mg atm ex-

I)Onoelttimtl time cootorse is cootosistent w’itim ito-

creased s�’iotioesis of time etoz\’me rather thano

inhibit 1(Otb 0 of degradat oru . Ihese o’onclusionis

might be mopphi#{128}’mtbletoo tlue etirves obtaitoed

in I’igs. I mmmd 3.

o)nscUssnox

Thin fitoditog that shoort-to’rnm exposuro’ too

cold resulted iou a rapid inmero’aso’ in enzynmo’

activity suggested tloat the mouse might

serve as aim excelletot n’ooodo’hsystem in wloieho

too st udv t lie ro’gulatuoto oof phmo’tiylethanooloo -

mine .V-n’oetioyitrounosfenooso’. Almost all pre-

vious studies oof this o’iozyme were dono’ ito

time root,itowhoich lenogthoy p(’rio)ds more requiro’d

before an o’ffect is obst’nvo’d.

Time results oubove d(’nmtolostroute cot o-

siderabli’ ioo’to’ro ogo’ioeity ito time pheimylethomonmoh-

amine .\-methvht rmonusfenouse ro’spoonmso’s of

timree inobro’d boo ouse strooinms. All tlmree stnmoiios

showed 00 rmopid iticrease in o’rmzvme activity

after cook! stress. Howevo’r, the 1)BA, 2.J

straito no’spomodeol ti(’mot’ly 10 times ommoono’

rapidly than tio(’ ootioen two. lime (‘stinlmoto’ol

half-lives ranmge from 1 to) 7 br. Althoougim the

pituitmory ghanod Pla�’s a r(olo’ in I)100’10Yh0’th000000l

an’uine .‘V-nmetioyht roooisfo’roust’ regulat itoti ito

eacim straimm, noo twio strairos were idenutit’ool ito

their mechoatmisnm of ro’guhat iooo.

Time I)BA 2.J straimm respoondeci too hotho

glucooco orticoids atod piuetuo oxybermzarniooo’ ood-

nuinist rootion, sugg(’sting both ooeuronuoul oonod

imormootoal aspects too o’tozvn’a’ conotnool. Ito mu

qualitative sens�’, tiois stnooin heours time momoost

resc’mbianoce to the root, mm wimicio ioonmoioool

and no(’uroloal o’ooioto’o ohs are also) opo’rant. Our

previoous dmota (14, 15) shoowed tloe I)BA; 2.1
straito too havo’ ahnooost boo measinrablo’ oodremuool

co)rt ict ost (‘r(onoe. (‘urno ‘tot ly wi are i tovest igout -

ing funtimo’r tioe cook! stno’ss nesponose in this

straitu too do’to’rnmiooo’ ovho’t hoer timo’ pm’itot’ipal

controoh in mii’o is o’xo’nted vimo glucocorticoicls

or no’tve inmpulso’s.

13(otio cold expoostiro’ ooood A(’i�F1 iouduo’ed

phoeooyletimmutmoohmoniiooe .\-mo’thvht rmutosferase ito
timo’(�57BL,/Noo strmoin. �fhuis �ff�.f set’nmo’oIto)

ho’ i tO(1(’pt’Oi(I(’OOt 0 of ot(lro’tuooh glueocoort.ieo )ids,

51100’(’ dexamet hoist oooo’ \vmos ioueffect ivo’ ito

itocltuc’imig thmo’ o’toz�’rne evo’oo iti o’xtro’mehy hoigho

chooses, ootmol blockado’ oof glucooorticooicl s�’tm-

tiu(’sis did ti(Ot hhoock tIme o’oizyn’oo’ ro’spootuso’ to

(‘old. FI\’1)001)iO\’5(’(’tt )m\’ r(’duoo’(l t hue o’oiz�’nie

too t�’o’o-thoirds oof thoo’ cototroohs levels. This ��‘as

s(oflm(”OVhmat sur�)nising, 51t0(�O’ t his pr�(’(’dur(’

�voould bo’ t’Xpo’(’t(’(l too muboohish eomzyno(’ muctivity

if ACTH w(’rt’ tioe sole ro’guhootoor tof time

etmzvnmo’. It is poossiblo’ that thu(’ residual

activity ro’pro’senots 00 go’ooeti(’ouhh\’ ohistitoct

I)0001 ��‘hoio’io is nooot o0000tnolle(I by :�(�F1’I or
ghuicoocoortio’oi(ls. If this imootioooo is tru(’, then

evooluatiorm of timo’ bioocioeniicmol, biophivsicmol,

mitoci in’o’unottomoochoernio�ah 1)rOol)(’nties oof tue

o’tozvmo’ in not moot 00t0(1 imypoophyso’ctoomized

munimmols woulol ho’ fruitfuol. Anootho’r pos-

sibility is timout soonmo’ out lion fantoor j)000’t icib)att’s

in time maitoteiomotio’o’tof phmeoovhet hmmoooohmumino’

.V-met hvht roonisfo’rmuso’ activity ito tiois st raino.

This io�’pootimetio’muh fmoctoor woulol apj)o’our too b(’

ituvolved oonhy in t huo’ o’nmuinto’noanoco’ oof basal

eooz�’me activity, toot Ioart icipoot ing iou t hoe

response oof time etozyme too could, sitoce hy-

poployse(’torroy abohishuo’ol thois responose. F’oor
tIme sanmo’ rt’oosootm, tiois hutton o’touhd not he

pituit our ito oonigimo,tour is it likely to ho’ otto
A(’TH -o’onotno ohled gh ucoro ortmo oid. Siouco’ gaoo -

ghionio’ blockade had no o’ffo’cttoni thoe basool

level tot’ time o’oizynoo’, thus facto or wo ould 010 ot

moppo’mon too ho’ noo’uro oooooh, multhuootoglm t lois shoouhol

ho’ pnoovo’ou by modoo’ooooh olo’too’t’vmotioni. 1,Tootih

nior(’ is lemortoo’dooboout thue o’(ooutrohoof �iloo’m1yl-

o4 bout 00olot noi too’ ,V-nmo ‘t by Itroot osf ‘roost’ iou t lois

st rooioo, t hmeso’ too ot io otos nomiost ho’ no nosiolero’d

specuhootivo’.

“l”huo’pt’iOl(’ipooho’eguloottot’out’�0loo’toyho’thim0r0cohmt-
nmiooo’ .V-momo’tlovlt m’ammsfeo’ooso’ mo I too’ (‘BA .1

strooito moppemons to) ho’ I ho’ pit uitoony-oodro’otoo-

corticool moxis. ‘0 o’vi(lo’rico’ foot’ ot too’uroroool

(‘0fl11)00000’tit 0 of’o’noz\’t’ouo’ o’oonit no oh (00011(1 ho’ foutod

in thmis strooinu. F1I�’poophiyso’o’toooio�’ appemored to

mofto’ct ootboo’n o’omzymo’s ito t loo’ o’moteo’hooolotnmitoo’

l)mot hwoty mts wo ‘11 . limo’ mo’o’hooo noismio oof no otot no ol

is utuo’ho’ar foot’ t�’t’osiooo’ liydnoxylooso’ 00 00(1

m0000000nmioo(’ ooXi(lotso’, molt huoougio _�(‘T11 mop-

po’mors too ho’ ioovoolv’d.
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Inbred nmouse strmoinos are time best oovouilooble

system for mamnomohimon biociuenmicmil genu’tic

studies. Thme possibility timat thmo’ differences

in phenoyletimanolanmoino’ .V-nmoet loylt t’ansferase

regulation report(’d iuo’ne miro’ (boo’ to differ-

ences in genetic mmukeup n’iust he o’oonosidc’red.

Wimile getietic ditleno’ooco’s in tue routes of

syntimesis (25) monid olegroodmotioto (2(i) of mouse

liver enozyommes imave heo’n o’o’poonto’d, timero’

Imave beeto few studies describimig qualitative

differeimces in enzvmo’ regulatiooto. I toterbreed-

ing time sto’ainms studied loero’ should shoed light

on the genetics of pboetmylo’t bomonolatmoinme N -

methyitnansferase n’eguhmotionm in iiobred moouse

st rainms.
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