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Abstract The intraperitoncal administration of DL-3-(5-benzimidazolyl)-2-methylalanine (MBA) causes 
a marked decline in rat brain and heart catecholamines. The release of tritiated norepincphrine fi'om 
the rat heart by MBA indicates a release component in the action of the compound. The releasing 
potency of decarboxylated MBA and thc inability of MBA to lower heart norcpinephrine in the prcscncc 
of a decarboxylase inhibitor implicate a dccarboxylation product of the amino acid as responsiblc 
for the release of norepinephrine by MBA. When MBA and then a monoamine oxidase inhibitor 
are administered to reserpinizcd rats. the level of brain amines remains constant, indicating inhibition 
of norepincphrinc synthesis in Ht,o. The activity of tissuc tyrosine hydroxylase in MBA-treated rats 
confirms this inhibition. 

DL-3-(5-Bcnzimidazolyl)alanine (BAy has been shown 
to b c a  good inhibitor of tyrosine hydroxylase and 
to release brain biogenic amincs and heart nore- 
pinephrine (NE) in rats [1]. Because of the different, 
and at times increased, effects observed in ~-methyl 
amino acids, DL-3-(5-benzimidazolyl)-2-methylalanine 
(MBA) was synthesized [2]. Preliminary tests indi- 
cated that MBA was, as a competitive inhibitor of 
tyrosine in vitro in a bovine adrenal tyrosine hydroxy- 
lase system, equal to BA (K~ = 2 x 10 5). but had 
more pronounced and more prolonged effects on 
brain catecholamine and on heart NE levels [2]. After 
the administration of a 03 m-mole (87.6 mg)/kg dose 
of MBA a marked decline followed by a delayed rise 
in catecholamines occurred [2]. An investigation of 
the mechanisms leading to the decline in catechola- 
mine levels is presented in this report. 

Since BA was shown to be an inhibitor of tyrosine 
hydroxylase tit rive as well as a depictor of biogenic 
amines [1], attempts were made to ascertain whether 
the decline in catecholamines caused by MBA was 
effected by these two mechanisms. 

M A T I ~ R I A L S  A N D  M E T H O D S  

Heart norepinel~hrine release assay 

Materials. DL-Norcpincphrine[7-3H] (5 mCi//~mole) 
was purchased from New England Nuclear Corp.: so- 
dium heparin and tyramine hydrochloride were ob- 
tained from Sigma Chemical Co. Scintillation grade 
toluene. 2,5-diphenyloxazole (PPO), p-bis-[2-(5- 
phenyloxazolyl)-benzene] ( P O P O P ) a n d  Triton X-IIX) 
were purchased from Packard Instrument Co. What- 
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man No. 4 chromatography paper and other reagent 
grade chemicals were purchased from Fisher Scientific 
Corp. MBA was prepared as previously reported [2], 
and DL-2-amino-l-(5-bcnzimidazolyl) propane dihyd- 
rochloride (MBA-aminet was synthesized in our la- 
boratory [31. 

Methods. Tritiated NE (3HNE) was chromate- 
graphed and purified according to the methods of 
lversen and Whitby [4]. The purity of 3HNE was 
confirmed by chromatography 01-butanol acetic 
acid water, 4:1: 1) and by comparison of sp. act. be- 
fore and after rccrystallization. The assav was based 
upon the uptake and release method of Axelrod et 
a/.[5, 6]. 

3HNE (1 nmole. 51tCi) in 0-1 ml of isotonic saline 
containing 5 ~tg hcparin was injected into the tail veto 
of male Wistar rats. Test compounds werc injected 
intrapcritoneally 1 hr before and I hr after the mjcc- 
tion of 3HNE. Three hr after the injection of 3HNE, 
the animals were sacrificed by a blow on the head 
and cervical dislocation. The hearts wcrc excised, 
chilled on ice, and homogenized in I0vol. of 0'4 N 
HC104. The homogenates were centrifuged, and three 
0.2-ml aliquots of the supernatant were added to scin- 
tillation vials containing 12ml of toluene phosphor 
and counted: a fourth 0-2-ml aliquot was chromate- 
graphed in the system described above. 

Bio~lenic amitR' assay 

Materials. Male Wistar rats were sacrificed with a 
guillotine (Harvard Instrument Co.). A glass and Tef- 
lon homogenizer (Duall tissue grinder. Kontcs Glass 
Co.) was used in all homogenization procedures. 
Fluorescence was measured on an Aminco Bowman 
spectrophotofluorometer in l-cm quartz cells. Spectra 
were recorded on an Aminco model 814 XY recorder 
and wcrc uncorrected. All reagents and solvents (spec- 
tral grade) wcrc obtained commercially. Glass-dis- 
tilled deionizcd water was used throughout. Dopa- 
mine was obtained from ICN Nutritional Biochemi- 
cal Corp., L-norepinephtine from Sigma Chemical 
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Co.. Serpasil from CIBA Pharmaceuticals and :~- 
methyI-p-tyrosine (MT) from Aldrich Chemical Co. 
Tranylcyprominc was supplied by Smith. Kline & 
French. Philadclplaia, Pa.. and i)L-seryl-2,3,4-trihyd- 
roxybcn/ylhydrazinc hydrochloridc (RO-4-4602) by 
Rochc. Inc., Basel, Switzerland. 

Muthods.  Brain and hcart tissucs wcrc removed ra- 
pidly, rinsed in iced saline, blotted dry. placed in 
sc rew-cap  vials, frozei1 o n  d ry  ice. a n d  s to red  lit - 10 
until assayed. 

At the time of assay, each b r a e  was llomogcnized 
in I()xol. of cold acidilicd butanol (t).85 ml cone. H C I  
literl and lhe homogenatc was centrifuged. A 25-ml 
aliquot of the supcrnatant was added to 5 ml hcptanc 
and 0'4 ml of 0'1 N HCI and extracted. Aftcr ccntrifu- 
gation, the organic phase and the tissue phig were 
removed by aspiration. Norepinephrine (NEt and do- 
paminc (DA) wcrc separated from a 0 '2-e l  aliquot 
of the aqueous phase by Ahunina adsorption as de- 
scribed by Chang [7]. NE was dctermmed by lhc 
t r i h y d r o x y i n d o l e  p roced t i r e  [7] on an aliquot of the 
Ahunina cluatc. The remainder of the Alumina cluatc 
was then adjusted to pH 40  and heated For 45 rain 
in a 90 water bath to develop DA fluorescence. Heart 
NE was determined according to the procedure of 
Maickcl ut al. [8]. 

Data wcrc arialyzed by the Stndent ' s / - tes t : /  valucs 
and standard dcx, iations were detcrmined on a Hew- 
lett Packard programnlable calculator model 9100 A. 
The lcvcls of significance (P) were takcn from stan- 
dard tables. 

Tis,,,llu ('tIZFIll(' [155(IYN 

Maturials.  2-A mino-2-hydroxymetbyl- 1,3-propane- 
d i d  (Trisl was obtained from the Aldrich Chemical 
Co. L-T},rosine, bovine catalasc, N A D P H  and Dowex 
50 W × 8-400 were obtained from the Sigma Chemi- 
cal Co. 2-Amino-4-hydroxy-6,7-dimethyltetrahydrop- 
leridine (DMPH 4) was purchased from Calbiochem. 
Sheep liver was obtained from Pet-Freeze Biologicals, 
Rogers. Ark. Male Wistar rats (100 120g) were ob- 
tained fiom Microbiological Associates of Bethesda, 
Md. [3.5-3H-L]tyrosine was purcbased from Amcr- 
sham/Searle Corp. 3-Hydroxy-4-bromobenzyloxya- 
mine dihydrogen phosphate (NSD 1055) was a gilt 
of Dr. Solomon Snyder of the ,lohns Hopkins Univer- 
sit,,. Glass-distilled dcionized watcr was used 
throtighout. 

7~lethods. At the time of sacrifice the rats were anes- 
thcti/ed with ether and their superior cervical ganglia 
removed via a midline incision in the neck. rinsed 
ill iced saline, and frozen immediately in scintillation 
\ials placed on dr~ ice. The animals were then decapi- 
tated with scissors, their brains immediately removed. 
rinsed in iced saline, placed in scintillation vials on 
dr? ice. and stored at - 70.  Within 3 weeks all speci- 
nlens were thawed, homogenized in Tris bufl;er 
(005 M. pH 6'0. containing 0-2",, Triton X-l(10) and 
dixidcd into aliquois which were frozen for later as- 
says. Brain spccimeris were homogenized in I0 vol 
and superior cervical ganglia specimens in 100 vol 
of the Tris bufl'cr. Protein was assayed according to 
thc proccdure of Lowry ct a/. [9]. 

Tyrosim'  Iu'droxyla,su assay 

The method of Nagatsu ~'t al. [I0] was used: sever- 
al of the lnodifications suggested by Coylc [11] were 

incorporated to increase the sensitivity of the method 
sulficiently tbr ass&i} of the cnzynlc in tissue homo- 
genatcs. First. Tris buffer containirig Triton X-I(X) 
was used to impro``'e sohlbili/ation of the en/vme and 
to reduce the llced tk)l- excess Ik'rFotls ion, Second. C&l- 
talasc was added to dccreasc the hlank and to main- 
rain the lincarity of the reaction with time for a longer 
period. Last. dihydropteridinc redtictasc was used in- 
stead of mereaptoclhanol, since the former Ires been 
shown bv Shilnan <'t al.  [12] to Iw elTcctive in main- 
laining I:)MPH¢ levels, ill<_" dih,,dloptcridmc rcduc- 
iase preparation was obtained from sheep ]ivt_'i homo- 
genate purified through ihc second alllnloniunl stillilte 
purification step b\ tile method of Kaul]nan [ 13]. 

One hundred Id oi" thawed homogen:.ite or o[ puti- 
fled en/yme [I4] was added to the reaction nlixture 
containing 2001d of acetate bufl'er (02M.  pH 6-()). 
50HI of 2 mM NS[) 1055, l()01d of lhe dih3dropieri- 
dine rcdtlctase prcl-~aration (63t~g protein) dissolwd 
in Tris btilTcr. 220(i tinits of catakise in 3()OHI \x, alcr. 
I()0HI of ().2mM NADPH and I()()HI o l  [()-()lll~I 
I )MPIt4 \~hich had hcen frcsl'll\ prepared in cold 
5 mM HCI. The assa'~ mixlure was preincubatcct for 
5 mm on a Dubnofl' inciabolic shaker al 37 and the 
reaction was lllen initiated b`` lhe addition of 5(tHI 
(1 or 2/lCit of 10 s M l;rosiric. After 45 rain the reac- 
tion was terminated and the I l l ixt t i rc processed ac- 
cording to Nagaisu c,l a/. [ l()l. 

RESI I.IN 

In a tirst at tompt to hlvestig&ltC the ell"cots e l M  BA. 
a 1 m-mole/kg (292 mg/kg) dose was injected intraperi- 
toneall\, into rats. This dose. which was cquimolar 
with the dose of BA used by Johnson ~'1 al. [1] ill 
evaluating BA and equimolar with the dose of MT 
shown to inhibit catecholamine biosynthesis con> 
pletely [15]. proved too toxic lbr pharmacological 
evahiations. Fi-onl then on. till MBA dose of 0'3 m- 
mole kg (87.6 mg, kg), equirnolar ``~,ith the minimum 
effective dosc of BA [1], was tlscd. At this dose, ani- 
mals wcre first depressed tbi- about 48 hr then sthnu- 
lated, and appeared to havc complctel 3 recovered at 
80 hr. A time course stud,,< indicaicd thai heart NIt 
and brain catccholamines x~cie maximalh depicted 
at 12 hr and raised abo\e hernial levels (It 64 hr (/~rain 
Ni{I. 72 hr (heart NI!I and <~0 hr (bi-am DA1 after die 
iIueclion of MBA [2]. 

Axchod c* al. [5, 6] have dcscribcd a rapid and 
convcnienl method for the study of uptake and rc- 
lcasc of N[! from storage in thc rat heart. Tracer 
amounts oftri t iaied NE are taken up by tile ral heart. 
mixed and equilibralcd with endogenous N t .  and af- 
fccled m a manncr identical to eridogcnous NF by 
agents which stimulate or inhibit tl~c uptake or the 
release of stored amines. 

When test compounds (MBA, MBA-aminc) wcrc 
iniccted Ih r  before the injection of 3HNE and the 
animals sacrificcd 3 hr {lf[eF the in.icction of isotopc. 
the amotint of isotope in the heart was not affected 
(Fig. 11. Oil the other hand. when test conlpounds 
(tyramine, MBA. MBA-aminel ``` '̀crc injected 1 hr after 
3HNE and the aninlais sacrificed 3 hr after the injcc- 
tion of isotope, a signilicant dccl-casc of Ilcart ~HNf: 
was observed {Fig. I1. ('hromatograph>, of heart ho- 
nlogcIIHIcs O1" contro l  and lrcatcd animals demon- 
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Fig. I, Effect of l)L-3-(5-bcnzimidazolyl)-2-methylalanine 
on heart [-~H]norepinephrine. Four groups each of six 
male Wistar rats (90 110 g) were given saline, MBA (0-3 
m-mole/kg), MBA-amine (3 l~moles/kg) or tyraminc 10l 
m-mole/kg) i.p. I hr alter an i,v. injection of tritiatcd nore- 
pinephrine (I nmole, 5/l('i). A fifth group was given MBA- 
amine 1 hr before tritiated norepinepfirinc. Results are 
represented as per cent control (saline group) + the stan- 

dard error of the mean. 

s t ra tcd that  88.2 _+ 2-9 per cent  o f  the recovered ra- 
dioact ivi ty  was associa ted wi th  a spot  o f  thc same 
R I. as au then t ic  NE.  H o m o g e n a t c s  f iom animals  
t rea ted  with MBA or  M B A - a m i n e  showed  a nonra-  
dioactivc,  uh rav io le t - absorb ing  spot  wi th  an  R l iden- 
tical to that  o f  s t andard  MBA-aminc .  To establish 
the degree to which  the reduct ion  of  brain and  hear t  
ca tccho lamincs  was dependen t  upon  MBA decarbox-  
ylation, an imals  w'erc t reated with 750 mg/kg  of  the 
a roma t i c  a m i n o  acid dccarboxylase  inhibitor,  
RO-4-4602 [16]. 30 min pr ior  to receiving 87.6 mg/kg  
(0-3 m-mole /kg)  of  MBA.  Three  hr after the adminis t -  
ra t ion of  MBA,  thc an imals  were sacrificed and  their 
hear t  NE and  brain DA and  NE levels c o m p a r e d  
to those of  a g roup  of  ani lnals  receiving MBA alone 
(Table 1). The  data  p resen ted  show that  a 750 mg/kg  
dose  of  RO-4-4602 was comple te ly  cft'cctive in bloc- 
king the decrease  of  NE in the heart,  but was only 
partial ly efl'cctive in b locking the decrease of  ca tccho-  
laminas  in the brain. 
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Fig. 2. Effect of Dt.-3-(5-benzimidazolylF2-methylalanine 
on catecholamine storcs after tranylcypromine adminis- 
tration in reserpinizcd rats. Five groups each of six male 
Wistar rats ( 100 120 g) were used in this experiment. When 
indicated, reserpine 125 mg/kg) was administered 48 and 
24 hr before sacrifice. Animals were give saline (control 
groups), MBA {0.3 m-mole: 87.6 mg/kg) or MT (I.0 
m-mole: 195 mg/kg) 4 hr before sacrifice. When indicated, 
tranylcyprominc sulfute (1(1 mg,kg was administered 3 hr 
before sacrifice. Values represent thc mean (Hg catechol- 

amine/g of brain) + the standard error of the mean. 

To establish whether  inhibi t ion of  ca techolamine  
biosynthcsis  occur red  in rico, the effect o f  MBA on 
the increase in ca tccholamine  levels in rcscrpinized 
rats t reated with a m o n o a m i n e  oxidase (MAO)  inhibi- 
tor I l l  was assessed. Trany lcypromine  was used as 
the M A O  inhibi tor  and  M T  as a control .  The  results 
o f  this exper iment ,  represented in Fig. 2. indicate that  
the biosynthesis  of  brain ca techolamincs  was effecti- 
vely blocked 4 hr after the admin i s t r a t ion  of  0'3 m- 
mole /kg  of  MBA. 

A more  direct dc lnons t ra t ion  of  MBA interference 
with ca techolaminc  biosynthesis  by MBA was af- 
forded b~ measur ing  tyrosinc hydroxylase  activity' in 
tissues of  animals  sacrificed 4 and  12 hi  after the ad-  
minis t ra t ion  of  MBA.  The results ob ta ined  (Table 2) 

Table 1. Effect of tile decarboxylasc inhibitor RO-4-4602 on the reduction of heart and brain catccholamines by MBA* 

[ N O .  

Compounds of 
administered animals t teart  NE Brain DA Brain NE 

(A) Saline 6 (1"63 + 0-04 0-56 _+ 0"05 (I-48 + 0-03 
(B) Saline + 4 (}.49 +_ 0-(13 {/'53 + 0"06 0.41 _+ 0,(t2 

RO-4-4602 
(C) Saline + 4 I).29 + 0.04 0.09 + 0.07 0.16 ± (I-03 

MBA 
(D) RO-4-4602 + 5 (I,52 + 0.05 (I.14 4__ 0.06 (I.31 + 0.02 

MBA 
Significance A vs C P < 0,01 P < 0.{tl P < 0,01 

A vs B P < 0.01 NS P < 0.05 
D vs C P < 0.01 NS P < 0"01 

* Male Wistar rats (130 160 g)wcrc prctreated with saline or RO-4-4602 (750 mgkg), given saline or MBA i . p .  0-5 hr 
later, and sacrificcd 3 Ill- later. Each value represents mean (Hg/g) --+- standard error of the mean. 

I I . P .  2 5  5 ( i  
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Table 2. Tyrosmc hydroxylasc acli,,ity in various tissues 
after M B A  t reatn leni*  

Time alter Superior 
MBA Brain cervical ganglia 
(hrl (l',cr gi (per pair) 

Control 171.7 -- 1.2 24.() + 1.7 
4 28.O Z 0.9 4-7 5 0.4-1- 

12 43.3 ± 1.3 6.1 F O-4; 

*Malc  Wistar rats (13/) 150g) wcrc given either saline 
or MBA 10"3 m-molc:kg). At the time of sacriticc superior 
cervical ganglia and brain were rcmo,,cd under other anes- 
thesia. Resulls are expressed as the mcan (nlnolcs | )opa 
formed per hr per unit of tissue) + the standard error o1" 
the mcan; there were seven animals ill each grotlp. 

+P < 0'01 vs control group. 

indicate that there was. at thcsc timcs after MBA, 
a marked  decrease in the tyrosinc hvdroxvhtsc activity 
in h o m o g e n a t c s  of  brain and super ior  cervical gang- 
lia. The  tyrosinc hydroxylasc activity of a sample con- 
sisting of  an aliquot of  a brain homogcnaic  flom a 
control rat combined with an cqtial aliquot from a 
rat given MBA 4 hr before sacrifice (Table 3) suggests 
that the decrease m activity, secn in the animal given 
MBA is due Io the prcsence of an inhibitor. Ftuther. 
thc decrease in inhibition (from 82 to 30 pcr ccnti 
observed in the brain homogcnatcs  of  MBA-trcatcd 
rats when  the tyrosinc concen t ra t ion  was increased 
fl+om 5 x 10 > to 14 x 10 a M  (data not sho\~,n) 
suggests  that  the inhibi tor  present  in these homo-  
genates  is competi t ive.  

I)ISCI SSION 

The  gross  physiological  effects observed  after the 
administration of  MBA (depression followed by 
stimulation) werc analogous to thosc seen after the 
administration of  rcscrpine, M T  or BA and pointed 
to the disruption of  biogcnic amine function as the 
probable mode of action of  MBA. The mcchanism 
and the extent  o f  tyrosinc hydroxyhtse  inhibit ion i;; 
ritro by BA and  MBA were found to bc idcntical 
[ I .  2]. but  the degree and the dura t ion  of  ca tcchola-  

Tablc 3. Tyrosine hydroxylasc activil\ t{lt'cci of mixing 
a sainplc ot" decreased act ivih witl~ a sample o1" control 

activily* 

Animals Found ( 'alculatcd 

Control 1 173"1 + 1.3 
Control 2 172"1 + t-3 
Expl 1 2S.I + 0-3 
C I + C 2 331'9 + 2.3 345"2 
C. 1 + E. 1 33.4 + 0.7 2012 

* Brain homogenates were prepared from two control 
animals and from an experimental animal givcn ()'3 m-mole, 
kg MBA 4 hr before sacrifice. T3rosme hydrox>lasc aclixit5 
was measured in three 10t)-id aliquots of each bomo- 
genate diluted with I(X) t d of Tris homogenization buffer 
and in three 200-,td aliquots combined in equal parts fl'om 
two of the homogenates. Results for triplicate samples arc 
expressed as the mean (nmoles Dopahr g tissue)+ the 
standard error of the mean. 

mine deplc tkm by I)3 nl-molc kg of  MBi \  ~scrc mo ic  
intense and more  pro longcd thtm tho,;c sccn 4ftcr 
l ( ) m - m o l c  ks  of  BA. 

,,\fter MBA. hc;lrl N I  \<is depleied to 33 per ccnl 
o f  cont ro l  after ,"4 hr and to 16 per ccitt of  control  
after 12hr [2] Since Ihc h:.dl-IiiL' of  hear1 N t  htl,, 
bccn es t imated Io bc 9 h r  [ 17]. the depic t ion  dal:i 
suggest a rcleasc c o m p o n e n t  in rat heart  dcple t ion 
Iw MBA. When  it ~a> shown thal MBA or MBA- 
amine  did not prc~cnt the Llptakc o[ 31tN[ in the 
heart  but b rought  about  the release of  Nt from Ihc 
lal~clcd pool (Fig. IL 1he l',l-CSCllCc' of a ielc:.lsc con> 
portent m thc mechanism of clclion e l  administered 
MBA t~as l h m l \  established. The relcclsc dala indicate 
thai MBA Itad much loss hul MBA-al-ninc considcr- 
abb, more (abOtll 5/I-fokt)rL'lcasing acl i~i t \  Ihan t~l:i- 
minc. 

In order It) csmblisil thal MBi\  does Ilt)l have re- 
leasing activil~ of its own. hs : lb i l i t \  to deph_'tc ctllc- 
cholanlines \~as tested in the presence <)1 the decar- 
boxylasc inhibi tor.  RO-4-4602. The ab i l i i \  o l a  ~mail 
close I10 m g k g ) o f  RO-4-46()2 to prevcnl the release 
of IK'art norepmcphrinc b\ BA I1] is consisicllt \ \ i i l l  
thc cxlraccrcbral clTcclivencss reported Ibr this coin- 
p(mnd. Since it llas been cstahlislled l l lal a Itllgc clo',c 
(above 500 m g k g )  of  R()-4-46()2 contplclel} or ahno<,l 
completely inhibits brain aromat ic t l l l l i i /o cicid ctcc_~il- 
boxvlasc acih' i tv [l<'q. 19]. dn at lcmpl  ~;tis made lo 
scc if brain as well as heart catccholamme reh:',tsc 
by MBA could be ]wcventcd iii the ]'qcscnce Of SUCh 
a dose. The results obtaii~cd (Table l) indicate th41 
dccarbox31alion \~as csscntial It)l Ilk' release <71 N I  
froiYl the lleai-t, was neccssar\ for the release e l  seine 
Nt{ Irom ihc brain, bul dkt not alTccl the '<lNIil\ of 
MBA to Io,acr hrain dopamine. 11 111a\ bc' Slk'culalcd 
tirol tile Ihilurc o1 a lllaSSi\C dose Oi dccarl~ox\l:lsc 
inhib i tor  lo affect brain DA while allL'cting brain N I  
ix related Io difiL'rcnlial clt'L'cts o f M  B,,\. el e l  ~l dcrixa- 
live l l lereof  in dilTcrcnl nuclei of rite brain. 

Largc doses o1 reserpine dcplclc catcc_'llolamincs. 
and this depletion in turn abolishcs 1he ncgati\c IL'cd- 
back effects of NIL Ihus increasing I ;rosinc h \d rox \ -  
hlsc act iv i t \  and NF biosvnlhcsi'< When M..\O tic_- 
t ivi l3 ix hlockcd in rcscrpini/cd animals, the rise m 
the level of calccholalnines i~,. wi lh in  limits, propor-  
l ional Io the acli\iI,< of  tile catecholaminc Iqos\nthc- 
lic patl~wa). \\ 'hen a lest COml-,ound (c.g :l / \ rosinc 
hydrox)Iasc inhil~itor) ix administered I o a  icscr- 
p in i /cd aimnal, tiK' M A O  ac t i \ i i \  <>1 \\ Itich V, blockcd. 
;.in} decrc;.ise obscrvcd in the Icvcl of  calccholamitles 
reprcscnl.s all inhibi t ion in i i l o  o1 the hios\nthci ic 
pa th \ \ a \ . . \ hhough  one could anlicipate Ilk' l \ rosinc 
hvdrox\ lasc inhibitor' ;  tt,\. \ I B \  lind M T  Io I~c 
cqui \a lcn[  inhil~ilors of biosynthesis in i i f o  bCCaLlSC 
of their cquil)OieiH cl}L'ct on l \ rosinc I i \d rox\ lasc in 
CiI/'O. ]VIB/\ (at (F3 IYl-illOIc kg) 4]'~pcilrs :il ]otis1 a:-, po- 
tcnt :is M T  (Fig. 2 ) o r  B..\ tim at I ( )n l -n lo lc  k~. 
Furti lcr. the t \rosinc h \drox\ lasc ml f ib i l ion obscr~cd 
in honlogenates of  aninmls 4 and 12 ]u t l l ler Ilk' ~lct 
n l in is l ra l ion e l  iMl3.,'\ apl~Cals substanlia] in \ iu\ >, o1 
tile d ih i t ion cltlcclcd dt lr ing 111~_' homogcni /a l ion tliki 
tllc L'n/\nlc assa\ (Tahle 31: there \vc>,. 12 hr aflcr the 
administrat ion of  / )3m-mo le  kg <>1 M B \ .  :l hcllcl 
lhan 71) per cent inhibi t ion of l\rosmc_ h\drox\i'<lsc 
in ti superior ccr\ ical gal lgl ion honlo~Cllatc dihi icd 
950-1bid. Whelhcr this ei10ci is rcklted primari ly I<> 



Ftl'ccts of Dt.-3-(5-bcnzimidazolyl)-2-methylalanine 589 

an  incrcascd al l ini ty of  M B A  for the  e n z y m e  in cico 
or is due  to a mc tabo l i t c  of  M B A  r e m a i n s  to be eluci-  
dated.  
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