
Hughes fellow makes
radical discoverY

Lrst t r t  Mttrrr t r t ' , , t t t  HHMI l t t tst t l t tc t t ta l  I t ' .1-

l , , t t ,  at  Vtndt ' r l t i l t  L l  t t i t 'crs i t t ' ,  l t " l is  a.  t t . t t t lc-

Ctt lLtr  t t t ( )dal  ( ) i  L l t t  is()pt ' ( )st t l t t (  Ct) t t t t l t t t t t t l

l in i t l ,  a ct ; t t t l t i i ' r r , t t i t t t t  th, t t  t ' r t r r ld Lt(cclcrdtc

, t ' thenssclantsis t t r  r l tatnrr , t t t t i t l  ar tbr i t is '

lrrsri l l  Mtlrrt lw alm<lst l lave up ()11

the cxper iments that  led him to discov-

er rr ttuique set t lf comp<lur.rds that may

help expl i r in why smokers are more

l ikely to develop atherosclerosis i rnd

why other disorders -  including cer-

trrit-t crrncers, str<lkes and rher'rrnatoid

:r rth r it is
Mt l r row. i r  physic i i . rn,  was cirr ry i r tg

<lut  resertrch at  Vanderbi l t  Universi ty

runder an HHMI fel lowshiP. He and

his col leagues thought they had pin-

pointed the pirthway the body uses to

nrclduce the hormtlne-like c<lmp<lr'rnds

ter,tt.d prostaglandins. They hopcd tcr

Drove their theory by blocking the

pathway irnd cirusing the prostaglirndin

i<, disappear. Br-rt their experiments did

nOt work; mass spectrometric anirlyses

kept picking up signirls that prosta-

glirndins were sti l l  there.

The signals.  i r  t t r rned out.  were

being triggered not by prostirglirndins
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but by isoprostanes, compounds that

can mimic prostaglandins. Morrow,

who had iust started in the lab in

Nashvil le, becirme frustrated with the

isoprostanes and thought about turn-

ing his attention elsewhere. His mentor

at Vanderbilt, L. Jackson Roberts Il,

hclwever, encouraged hirn t<l contlnue

tcl  explore the i rksome colrrpt l t tnds'

Morr,rw did iust  that  -  and made dis-

coveries irbout isoprotanes that shed

new light on several diseases. His

results were recently published in

The Netu England .lournal of

Medicine ancl Science'
Isopr<tstanes, M<lrrtlw found, :rre

the products of the charged encounters

between fats in the blood and highly

reactive oxygen cornpounds known

as oxygen free radicals. These free

radicals turn the fats rar.rcid' Some

scientists postulate that the rancid fats

trigger an attack frt lm the immune sys-

tem when they are deptlsited on artery

walls. This causes plaque to [ 'rtt i ld r 'rp,

the halhnark t l f  i r thcrosclerosis '

Morrow w<lnclerccl whcther this

process rrright help expll ir l why srrlok-

ar, ,,r. nrtlrc l ikelv to gct rrthe rtlsclcro-

sis. (, igirrettc stl l t lke, he knew, is

re;l lctc with <lxygen free rirdicrl ls'

Pcrhaps thcse c<>tnpounds in st.noke

were turning bl<locl f irts rancid' lead-

ing to thc artcry-c logging disease'-

Morrt tw nreasured the levels of  iso-

prost.lnes in the blo<ld san.rples of ir

small group of heirvy smokers' Sure

.n,rugt, the smokers had significantly

-,rr. 
irupr.rstanes in their l 'r lood than

the nonsmokers. If they stopped smok-

ing for two weeks, more()ver' the levels

.ri ih. ..rrnpor.rnds dropped markedly'

The findings' rePorted bY Morrow,

Robcrts and scven co-ilLlthors in the

May 4 issue of Tlte New England

.lorirnal of Me dicine, provided intrigu-

ing evidence about one t l f  smoking's

deadliest effects.
Morrow has :rlso ft lund that iso-

prostanes may be involved in certaltn

."n...r. When frec rirdicirls alter blood

fats, he says, they f<lster the prodr'rcti<ln

not only of  isoprt lstanes but alsr l  of

compounds thirt d:rrnirge DNA' This

DNA damage cirr.r lead to cancer'

Mclrrow and l,awrence J' Marnett,

ir lso of V:rnderbilt University, fed rats a

compound that induces free radicals'

They found that blood levels of iso-

pr.rr , "n. ,  in the animals correlated

with the Amount of  DNA damage

found in the rats' l ivers. The results'

publ ished in the SePtember 9,1994

irru. .rf Science, maY helP exPlain the

link between high-fat diets and certain

cancers that some epidemioltlgical

str.rdies h:rve rePorted.
lsoprostitnes are not only generated

in the presence of cigarette smoke and

other pollutants, but are also generated

by the body while digesting food, f ight-

ing infections arrd at other times'

Mirrrow expects them to be used bY

researchers in tlther str-rdies because

they are such sensi t ive markers of  the

damage that oxYgen free radicals

appeilr to caLlse in disorders that range

fnlnr cardiovascular diseases to sept lc

sh<lck and i rutoimmune diseases such

as rheumatoid arthr i t is .  "When we f i rst

got into this research, the field was

.ir.t. l ..ui,tg," Morrow said, "and now

we're riding the crest <>f a wave"'

Morrow saYs his HHMI fel lowshiP

rurirde it prlssilr lc f<lr hirn t() test thc

research waters in the first place' He

received his M.D. f rom Washington

Universi ty in St.  l -ouis in 1983 and

then trained ir.r internirl medicine and

infectious diseirses at Washington

Universi tv rrrrd Vanderbi l t '  He had

been interested in rescirrch since college

:rnd wanted to see how he liked it

before errterinSi rnedical practice' "l

thor,rght I 'd give research a try tor a

year or two zrnd i f  i t  d idn' t  work out,

i 'd gu int., practice"' M<>rrtlw recalls'

"t i ian't wil ltt '  ten years down the

road, to l 're irr practicc and feel that

I 'd rnissed something."
Mtlrrow began giving research a try

and appl ied to an HHMI fel lowshiP

program that enables physiciirns to

spend three years carry ing out research

in leading biomedical  laborator ies '

The fellowship program, one of three

<>ffered by the Institute's grants pro-

gram, [4ave him the financial stabil ity

i ,  f , r .ut  on isoprostanes and discover

their  surpr is ing relat ionship to diseases'

It ir lso led to his receiving a research

grant f rom the Nat ional  Inst i tutes ot

Heal th and a fecul tY aPPointment

at Virnderbilt. I


