
IRESEARCH NEWS 

"Obesegg Protein Slims Mice 
Researchers find that injections of the protein product of the mouse obesity gene cause 

overweight mice-and normal ones as well-to lose weight 

I n  the United States, losing weight is a na- 
tional obsession. According to statistics 
compiled by the National Institutes of 
Health, up to one third of all Americans are 
overweight, and they spend more than $30 
billion per year in their efforts to trim the fat. 
More than vanity is at stake: Obesity is the 
cause of a myriad of serious health problems, 
from adult-onset diabetes to heart disease. 
All too often, however, those weight-loss ef- 
forts are doomed, as almost everyone who 
sheds the excess pounds gains them back 
in 1 to 5 years. Now, new research raises 
hopes of a solution to this problem. 

In this issue, three independent re- 
search teams report that the protein 
product of the mouse obese gene (ob), 
identified late last year, when injected 

weight of normal mice, had dropped 40% of 
their body weight after a month of daily in- 
jections of the Ob protein. 

There were hints that the Ob protein 
would work like this, from work done in the 
1960s and '70s by Douglas Coleman at the 
Jackson Laboratory in Bar Harbor, Maine, 
where the ob mutation was first discovered in 
the 1950s. Coleman indirectly connected 
the circulatory systems of adult oblob mice to 
those of normal mice, and the oblob mice lost 

intake alone can't account for the Ob-in- 
duced weight loss. Results from the Amgen 
group provide a possible explanation for the 
difference. These researchers showed that 
the protein boosts the animals' energy use in 
at least two ways: It makes the otherwise 
sluggish oblob mice more active and also 
speeds up their slow metabolisms. 

But as promising as these results are, they 
don't necessarily translate to obese humans, 
because preliminary studies of the human ob 
t gene suggest that the common forms of 

human obesity aren't due to anything as 
' 1 simple as a flaw in the ob gene. "Obesity 
j is a polygenetic disease" in humans, says 
2 Roche's Campfield. "The evidence sug- 
3 gests that you inherit a genetic predispo- 

sition to gain weight on a high-fat diet." 
into mice, causes the animals to lose 4 Ob withihat in mind, researchers have 
weight and maintain their weight loss Ob Ob Ob begun testing the Ob prolein using 
(see pp. 540, 543, and 546). "I'm really Ob Ob mouse models that more closely re- 
impressed," says Richard Atkinson, an Ob Ob Ob 

1 4 1 
semble the human situation. They are 

obesity researcher at the University of getting some encouraging results. The 
Wisconsin, Madison. "The level at which ipostat" "nportr *Iipu&W' Roche team is working with a strain of 
body weight is defended is reduced by this 1 1 mice which, like many humans, grow 
stuff." If the protein were to act similarly tppetite +Appetite - +Appetite plump when their diet contains too 
in humans, it might form the basis for an lergy use +Energy use ;;Energy use much fat, a condition called diet-in- 
effective weight-loss drug. duced obesity (DIO). After fattening up 

Indeed, just such a possibility led 

?@@ 
some of these mice, Campfield and his 

Amgen Inc., a biotech firm in Thousand colleagues injected them with Ob pro- 
Oaks, California, to pay an unprec- tein. In response, the animals ate less of 
edented $20 million to Rockefeller Uni- their high-fat food and lost weight. 
versity in New York City for an exclu- Collins of Amgen says his group has 
sive license to develop products based on similar unpublished findings with a dif- 
the ob gene (Science, 5 May 1995, p. Out of bala ce- Levels of Ob protein produced by fat cells ferent strain of mice that shows another 
631). Any dreams of cashing in on a to regulate body weight in genetically mice (Ieff typically human trait-they stay trim in and middle). But in a mutant mouse lacking a functional ob 
treatment for obesity are far from real- gene (right), weight gain goes unchecked, their youth but put on weight as they get 
ized, but they do seem a bit closer to older. As with the DIO mice, these "ma- 
reality with the three reports in this is- turity-onset" obese mice lost weight 
sue. One comes from a team led by Jeffrey weight. This suggested that their obesity when they were injected with the Ob pro- 
Friedman, a Howard Hughes Medical Insti- could be corrected by a weight-regulating tein. "Essentially we're seeing the same re- 
tute (HHMI) investigator at Rockefeller, substance from the blood of the normal mice. sult," says Collins: "a kind of obesity that is 
whose lab reported the cloning of the ob gene The recent experiments not only confirm not caused by mutation of the ob gene is 
in Nature last December, and Stephen Coleman's results, but they go further to sug- correctable by the Ob protein." 
Burley, also an HHMI investigator at Rocke- gest how the protein produces weight loss. Ob also causes weight loss in mice that 
feller; another is from a team led by Frank The present studies indicate that the Ob aren't even obese. All three groups showed 
Collins at Amgen; and the third comes from protein has a dual action: It turns down the that normal mice ate less when injected with 
Arthur Campfield and his colleagues at Hoff- animals' appetites and increases their energy the protein, and Friedman's group found that 
mann-La Roche Inc. in Nutley, New Jersey. use, causing them to bum more fat. Fried- mice receiving a relatively high dose of the 

All three groups injected the Ob protein man's team measured the daily food intake of protein lost 12% of their body weight and 
into mice that are grossly obese because they oblob mice that were receiving the Ob pro- virtually all of their body fat in 4 days, and 
have two mutant copies of the ob gene tein and then fed the same amount to an maintained that new weight for the 2 weeks 
(known as oblob mice). As a result, the mice identical set of untreated oblob mice. Even that they continued to receive injections. 
curbed their eating and shed fat. In Fried- on the same diets, the mice treated with the The Ob protein may control body weight 
man's experiments, for example, oblob mice Ob protein lost 50% more weight than did through a feedback system that tells the body 
that weighed 65 grams, about twice the the untreated animals, suggesting that food how much fat it carries. Friedman's group has 
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t s i e~c r in<  \\,eight lois. 
.Ar , I  t'ir.1 srci7 ro\vClril tearing that mo~lcl ,  

r c~~e ;1 r~ . l1~r*  ,Irc c~~lrc1~111c t'or the  tilrgct ti*- 
\ I I C ~  t;,r t l ~ e  0 1 7  p r ~ i t ~ i n .  .At Ic;lit one  r,lrget 
> C C I I I \  t t l  I>c 111 the I w i n :  the Roche rc,l~u 
rc.portr tl1,1t 0 1 7  protein injcitccl iiircctly intti 
rhc I~ r ,~ inh  ot' mice c;lil.ecl c,fhcth allnilfir tti 

stream, l ~ l t  ,lt ;I milch loivcr ~lcirc. "We see 
rcdi~ccci fk)oil intake anii >I loss c.)f hody 
\vcight," .;;I!..; I';lnl 13urn. Jlrector o t  tile I>c- 
p,lrtmcnt t i  hlct;lliolic Diac,~acs at  Rtiche. 
" T h ~ r  silggclts the receptor for the O h  pro- 
rein il loc,ilircil in the \.r,lin." X1;lny rerearch 
tcanls are ,11so hor c)n the tr'lil ofth;lr receptor 
irsclt, \vhich transmits the protein's messqc  
viil C I  set ot' , ~ a - v c t - i ~ ~ ~ k i ~ i ) \ \ . n  s i ~ n ~ l l s  insiiie 
cells. lilentit 'ic;~tit~n of the receptor "m,~y 
ev'11t~1~lly lc;lil rti novel Jrug r,lrgcts \vithi11 
the  sign;lling c;l~c;lLie." lays Rurn. 

R L I ~  \vllilc rl~ilr rcscarch 13rcicce~ls, all eyes 
are on  the  l i t) tenti ,~l  t;)r 01> itself to I3c dei.t.1- 
opei1 into ;I \veigl~r-10s.; Jrilg. While the 
ll1ollic, st~~Llic+ ;]re e ~ ~ c t ) ~ ~ r ; ~ g i ~ ~ g ,  "it is tot) c;lrly 
to lye sllre \vh;lr the  clinic,ll implic,ltions \\.ill 
l~c ."  c;illtic)n. Ruth H,lrris, ,I ph\..;ic)logist \\.hi) 
stuLiic's ol7csiry ;it the Pennington 5it)rneili- 
c;il Rese,~rch (:enter o t  Loi~isi,ln;l Sratc Uni-  
\.errit\. ill Raton Koilgr. "A lot more \vi)rk h ~ s  
to he done [on 0 1 7  protein lc\,cla In h ~ ~ r n a n s ]  
to I x ~ v e  '1 lycttc.r n ~ ~ ~ l c r s r ; ~ l i ~ g  t ) t t hc  role ir 
play' in olx,.ity." she sdys. 

Frieiim,tn rc,lJily ~lgrccs th'lt rnlleh \vc)rk 
must 1-c ilcinc l>ctiire conriJcrinr! the ~ l s c  of 
C>17 in 11~1m;lni. "Thcrc is at1 cirilerly icries o t  
stcps . . . mil rhtlr process 11~1s to  13' fi)llo\ve~l 
carefillly," hc 5,iya. "The nes t  i~npor t~u l t  step 

;inimals." Even if the c,lrly promise. holLi.; 1111, 
there is the  111attt.r of ~ I ~ L I C  cieli\.cr~. Hee,~i~se  
01. is ;I protein, it c,m'r 1.c t;lken in pill ti)rm, 
;IS i t  \v011111 l ~ e  lie>tro\,cd in the digesri\.c tract, 
;InL] so \volllii h n \ ~  to 1.e injecreil. licrl~,lps 
Ll;~ily. 0 ~ 1 t  "for S ~ ) I I ~ C L ) I I ~ '  \ \ , 1 1 ~ 1  is 111orl7icily 
I ~ I ~ c ~ c ,  it \vi)l1lel11't I ~ C  ,I  prolyle1~1 for I I I ~ I I I  to 
t,tkc ,In injection," r;iya L'lrry 13cllinger, ;I 

pl~yaiologist \VIIO s t i ~ ~ l i c ~  ol7rsit~ ;I[ 13,1\~lor 
C~)I lcge  ~) t ' I>el~t i i t ry  in h1 lL l r .  

I t t he  017 protcln \rere ro 1eClLi to ;I \\,eight- 
lash drilg, that \\.0~11il r ,~ise thorny elilcrtit)ni 
;1l3oi1t ht)\v s ~ l e h  ;I i l ru~ '  s l ~ o i ~ l d  lie used. I f  the  
mouse s t i~~ i i c s  ,ue (rn in~licator,  the ~ l r i ~ g  
might encl l~le  norm;~l-\ \ .cigl~t pc'ciplc to Ix- 
cci~nc sllpcr-thin or ,lllo\v t i t  people to i ir~ip 
13t)u~1Cis \virht)llt c11,lncing their high-tat i i i -  
crs. \\,hie11 c~trry their Lnvn he,llrh riaka. "That 
i a  ; I  little s c ~ r y  17c~c;1n\c it coi11J hc c~13~~scJ ,"  
s;~yh Arkinson. ";Ll,lyl3c . . . everyon' \\.ill  
\ I , ~ I I I ~  to look like Twiggy." 

.3\nyone ci>ncerncJ \vith ho\v aiich ;I Jrug 
 night lye ~lseii or ~lli.iil\cd \ \ . i l l  l ~ d \ , c  plc11ty i)f 
rime to mull the iswC o\.er \vl~ile r c~e ;~ rche r s  
follo\v 1117 theae c ,~r l \ .  rc.lllts-,rnLi .A~ngc~ l  
\\,'lit.; ,rnsioiisl~. to .'c \vherIlrr it, 5217 mil- 
lion investnlrnr \\.ill l > ; ~ \  "A'. 

-Marcia Barinaga 

New Foot Steps Into Walking Debate 
 TI,^^", n o  iiL~~111t t11,lt ollr c.lrly anccitt)ra 
\v;lILc\l on  tivo legs-toorprinta Ict't in the  
 roilni nil i l l  T,m:nni,l ..o~nc 3 million ve,~rs ;1eo - 

l c , ~ \ c  < I  tir111 rccorLl o t  t l~c i r  e \ . o l i ~ t i o ~ ~ ; ~ r y  
..trlLlca. 13ut ; ~ ~ ~ t h r o j ~ o l o c ~ ~ r ~  ; ~ r c  in sharp Jia- 
,~g recmi~nr  ~ i \ . c r  ho\v lunch \v,llking these 
crc,ltl~rc~. ; lc t~~, \ l ly  iiiii. l>iJ they al~enii their 
ti11i' \ \ ~ , l ~ ~ ~ I c r i ~ l c  ope11 > C I \ . ; I I ~ I ~ J ~ ~  or cl;11111ier- 
111c LIP ,111~1 ilo\vn tree trnnk, in more \\.c)oiicil 

I I L I I I ~ ; I I I  t ~ i r c r i~nner ,  or horninid, that t l~cy'\ .c 
L i ~ ~ l ~ l ~ c , l  "Little Ft)ot." ,~n t I~ ro~~o log i s t s  RonslLl 
C:l;u.kc ;mil I'hillil. To l i i ,~ .~  o t  rhc Uni\.ersity 
of the LY1it\\~,ltersrcl~~Li hlcLtic,11 School in 
Siiilth .'\iric,l step into thii  ~iel~,1te-;rniI 
onto  thc  toes o tsomc ot rhci r  c i ~ l l e ~ ~ u i ~ e s .  C>n 

from ;I l~c imini~i  c,~llcil ,In ; u l ~ t r , ~ l ~ ~ ~ ~ i t h e c i ~ ~ c  
tl1,lt li\.cLi ;~lx)nt 3.5  nill lion yc,lrs 'igo-t11,lt 
m ; ~ k e  LIP "11 arch runnlng fr011i the  heel of rhC 
toor Lic~\\.n to the  beginning ot' the  grc,tt toe. 
T h e ~  ,Ire rile firit connccrcLl toot liones e\.er 

llkr tr;lir.\, s ~ l c h  as a \ \~c~r!hr-l~r, lr inp heel 01.- 
\.io~lslv ;lii;l17reLi to l i~~cLl;l l is~n. T o h ~ s h  s,Ivi it. 
long, t lcs i l~l r  big toe is perfect for gr;ll7l~ing 

011tti tree l i l l i l>> ;mil, ;llong \\.it11 icimc c)thcr onlooker calla it-ti\,er this iss~lc fi)r 111circ 
tr;lits, it "virtually icttler the  argument" t h , ~ t  th'un ;I dcc,ldc. Sils~n,un'.; c~lnlp,  ti)r in.t;lncc, 
oils anccctcir. ,it tI1;lt time \\.ere still pllrtly in 11,1s c ~ r g i ~ e ~ i  that c u r \ . ~ ~ ~ l  t i n e r s  ;lnLl toes trtinl 
rhc. trccs. .41cst~i1lofxtI1~~1cs ( !~ ; (T~J I~ .S IS  ( t he  speeleh i<lc.nti- 

"I find i t  conccptl~ally ;lnil rhcorcti- tied \\,ith the t;1111<)11r "Lucy" > L C I C ~ L I I I )  
c ,~l ly  ;I very cciml3clling paper," \,Iyi ~tre ";~rI~orc;~I l~ook<' 11111511 like those 
R,~nLiall S i~ im~un  i ) t the  St,lte Uni- sccn in ~ n o ~ l c r n  ~ p c s .  Lo\.e- 
\,crsity c)iNe\\ .  York, Stony Brook, joy ;IIIJ .severCll c ~ l l c ~ ~ g ~ ~ c s  
long ;ln , ~ J \ . o e , ~ r c  ~ ~ t " ~ r l ~ o r c a l  an- ll,l\.c. conntcrcd that the pel- 
ccstors. "The 1~,1ck part o t  the  \.is ;111il other c l n ~ ~ t ~ ~ m i c ; l l  tr<lits 
ti)cit , ~ r o i ~ n J  tlic 'mkle joint i a  she\\. r11;lt rush early h o l ~ ~ i n i ~ i r  
\.cry ~ L I I ~ I ~ I I I .  I \L I I  '13 \ < i l l  get 011t \\.ere ;11rc;1iiy grcinn~lc~l, <tnLi 
to\varJ the  toes, they get more th;it ;my ;~yclikc tr,lirs they still 
; lnJ more ;lpcl~ke." Elivyn Si- c,irric~i \vcrc i~ili~scel I ~ ; l ~ c i g e  
~ n o n s  ot' I h ~ k c  Uni\,crsity in isom their c\ .ol~~tion,lry p;~.;t. 
North C,uolin;~.  \ rho recently Into thih iicl~atc n ~ n \ .  .;tcp> Little 
vieiveil the lx)ncs, s,l\.s that "it's Foot-~ntirc properly k110\v11 ;IS 

\.cry impc)rt;rnt \~ec,tuse ,111 the  St\\. 5 7 3  tor the  Sterkfontcin 
cither fiiot lloncr [ti~ilnii 1117 to ca\.e in So~ l th  .Atric;l in \vhish it 
n~i \v]  didn't rc;llly sllinv ;IS \\a> fiinnd. T h e  cre;~tilre was at 
clenrly the  climl~ing uhility." lc,ist 3 million yearr olil, ; l n~ i  

Critics, ho\ve\.cr, react to Little prt>hal>ly 'I> milch as 3.5 rnilli~m, 
F~>iit as it t h c y ' \ ~  l.rt.11 kickeLi. LT- l>aseii on gcolt)gic Li.~ting ot' rhc 
"Their ccincl~~sion is patently ah- seciiments in the ca\,e. T h e  l~ones  
sc~rci," says O\ven Lovejoy of climbing? ~vcrc  origin;llly csca\.ntcd in 19Sc7, l ~ l t  
Kent S t , ~ t e  Uni\,crsiry in Ohio,  ~ o o t  bones from a it \V;ISII'~ until last ycclr that C:l;lrkc put 
,I champion of e;lrly i~nabriiigc~l human forerunner. all the  pieccs together. H e  tiiilnii 'In 
17ipeLiwlity. The  ,~usrrali)pithe- ,~nk le  \.one ( t ;~ l i~ . i ) .  some toot l~oncs ,  ;mil 
cine hip, knee, anL] spine 11,1\~ l ~ c e n  ,lLiapteLi the  first p l r t  ot' ,I 171g roc. "..ill jointcil per- 
tor an ~ ~ ~ ~ r i g l ~ t  litc, he  s ~ y s ,  ,lnLi to ignore '111 th'lt hcrly tt>getller \vhcn yo11 helLi them one 
cviLknce in fa\.or ot one ti)i>r joint "is me- :~g,~ins t  the  i~ther ,"  T o l ~ i ~ s  recalls. 
chanic;llly ,und iievelol~mcnt:lIly nk~ive." i )ne  of these joint3 in p,1rricul;1r--thc 




