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Axelrod J. An enzyme for the deamination of sympathomimetic amines: properties and
: distribution. J. Pharmacol. Exp. Ther. 110(1), 1954 (abstract); The enzymatic
deamination of amphetamine (Benzedrine). J. Biol. Chem. 214:753-63, 1955; Enzymatic
demethylauon of sympathomimetic amines. Fed. Proc. 13:332, 1954 (abstract); and, The

enzymatic demethylation of ephedrine. J. Pharmacol. Exp. Ther. 114:430-8, 1955.
{Lab. Chemical Pharmacology, Natl. Heart [nst., Natl. Insts. Health, Bethesda, MD)

These abstracts and the papers that followed were the
first description of a new class of enzymes focalized in
liver microsomes, iring NADPH and O3, that can
metabolize drugs and foreign compounds. These pub-
lications also that microsomal enzymes hav-
ing the same cofactor requirements can metabolize
drugs by different pathways. [Taken together, the two
abstracts and two papers have been cited in more
than 300 publications.)
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| consider this Journal of Bmlog:al
dmnMu':t.ryshpapef one of two or three of my
important contributions during the last 45 years in
research, there were more than 50 papers that |
published that received more citations. The ab-
stracts clearly described the intracellular localiza-
tion of enzymes and cofactors required to metabo-
lize drugs by diffetentgathways In these abstracts,
the experimental detai how the body me-

were obvious. full papers

delayed and published two years after compleﬁed
this work. Several on the microsomal en-
zymes that metabolize drugs were published at the
same time or soon after my full papers were pub-
lished. Abstracts are rarely cited, and my discovery
of the microsomal enzymes that metabolize drugs
was lost in the shuffle.

The body has the remarkable capacity to metabo-
lize almost any drug and fomg:wotgamc compound
by a variety of metabolic pathways. For the most
part, these compounds are transformed to'l‘:afha

ologi active metabolites and exc . De-
pending chemical structure, some drugs are
meubollzed to more pharmacologically active,
- toxic, or carcinogenic compounds. How the
can recognize and drugs and foreign
compou wasamysteryformouﬂ\anacenﬂry

tn 1952, while working in the laboratory of 8.8.
1o chaoe age carey oul ooy owh esearch projects
to carry out my own

1 did not have a doctorate. | was intrigued
by the vioral and the cardiovascular actions of
the mpathomimetic amines, amphetamine and
xe?nne, since little was known about their fate in
meth;wl;m hetaoine e t::tmd o am:

tamine were in several
mamnulla':\h:pemu by a variety of pathways. When
amphetamine was administered to rabbns it disap-
peared without a trace.

1 thatrtrn be easier to identify the

metabol Emammmrabbm
tmngaunvm'oappma lnasenuofupe:Y-

ments using rabbit liver slices, hmmsmates, and.
various subcellular fractions, | found

amnewasmehbolindbydeuninaﬁonuhenﬂ\e
microsomes and the cytosolic fraction were com--
bined and when NADP was added. | soon found that
the enzyme that deaminated amphetamine was lo-
ullzedmmemlcmsomaandthatgluune-&plws-
phate the cytosol was generating
NADPH.AddingNAmerabbnlivernuao-
mmun&emofmmltedmﬂndami-

of amphetamine.

Bylunel?SS,llmewlhadducmndmenzym
t metabolized drugs. | reported these findings at
ﬂnwssﬁllmeehngofﬂ!eAmencmSouetyof
and
anabﬁndwapd:lulndm]mry 1954, About
the same time, | also found that rabbit {iver micro-
somes in the e of NADPH and Oz can N-
demethylate ephedrine, O-demethylate codeine,!
and cleave aromatic ethers.? in studies on the N-

demethylation of narcotic 3 it became
ent that there were mul m enznmm
that required NADPH and O, that they could be
induced by testosterone, and that there were
lmrlned. sudiﬁemmenzymacﬁwlyinﬂ;enf
iver. :
The work on the micrasomal enzymes that metab-
olize amphetamines and ephedrine was part of my
dissertation for a PhD degneatGeorgeWashmgon

University. At the age of 42, | received my un
card, a PhD. lnl955,l,omeddleNahomllmtitute
ometalHealﬂlaMstavtedanewanerinneum—

science research.

Since my original report of the microsomal en-
zymes (also known as cytochrome Piso enzymes,

monoxygenases, or mixed function oxidases), many
advancahavebeennndeandﬁmnmbofpapus
published. A multitude of microsomal enzymes that

require NADPH and O3 and utilize cytod'a'ome Puso
have been described. Microsomal enzymes with
similas properties also were shown to metabolize
normally occurring compounds such as steroids,
fatty acids, and etcosinoids. A recent review on
these enzymes has been published.*

[Editor’s note: julius Axelrod received the 1970
Nobel Prize in physiology or medicine for discover-
ies conceming the humoral transmitters in the
nerve terminals and the mechanism for their stor-
age, release, and inactivation.]

1. Axelrod J. The enzymatic conversion of codeine to morphine. J. Pharmacol. Exp. Ther. 115:259-67, 1955.

(Cited 65 times.}

ic cthers. Bi

J. 63:634-9, 1956. (Cited 220 times.)

oerecesaaa, The enzymic cleavage of
J recacacen, The enzymatic N-d: hylation of
. {Cited 300 times.)

ic drugs. J. Pharmacol. Exp. Ther 117:322-30, 1956.

Rineh.

4. Nebert D W & Gonzalez F J. P, genes ¢
(Cited 210 times.) *
Received October 1, 1990

and lation. Annu. Rev. 56:945-93, 1987.

10

©1991by ISK® CURRENT CONTENTS®



