
tion when the chopper is turned on again. 
But if it has diffused in the other direction, 
past the drop-off to the next gentle slope, it 
will move on to the next peak. Because all 
the sawteeth are oriented in the same way, 
the particle migrates around the circle as the 
chopper is quickly flashed on and off. 

Because Libchaber's device uses only a 
single bead and a beam of light, other re- 
searchers praise it as a clean, simple demon- 
stration of directed Brownian motion. "It's a 
very clever device," says Oster. The first Brown- 
ian ratchet, reported last year by Juliette 
Rousselet and Laurence Salome of the Cen- 
tre de Recherche Paul Pascal in Bordeaux 
along with Armand Ajdari and Jacques Prost 
of the Centre National de la Recherche 

Scientifiaue in Paris. relied not on lieht but 
on an electric field'to create the r;chet7s 
hills and vallevs. But because the French 
team was working with a large set of colloidal 
particles, they couldn't say just how much of 
a particle's movement was actually due to 
directed Brownian motion and how much to 
local interactions among the many particles. 

The use of multiple particles did suggest 
one way to put artificial ratchets to work, 
however: as laboratory separation devices. 
The French researchers observed that the 
speed at which objects move through a ratchet 
depends on their size. As a result, they specu- 
lated, artificial ratchets could sort collec- 
tions of cells, viruses, or chromosomes. At 
this stage, however, Libchaber cautions that 

Playing Chicken With an Epidemic 
A s  if Mexico's current economic and politi- 
cal troubles weren't enough, now its chick- 
ens have the flu. The virus, avian influenza 
A, poses no threat to human health, but it 
can be lethal to poultry, and some 26 million 
chickens in three Mexican states are already 
infected with a deadly strain, says Eduardo 
Rivera, coordinator of Mexico's National 
Avian Influenza Campaign. Although Rivera 
and other authorities are determined to con- 
tain the epidemic, some veterinarians say their 
efforts may be too little, too late to prevent 
Mexico's flocks from being devastated. 

By deciding not to act when a mild form 
of the virus surfaced last spring, "Mexico 
made the same mistake we made in 1983," 
says Charles Beard, a veterinary virologist 
with the Southeastern Poultry and Egg Asso- 
ciation in Tucker, Georgia. In that year, 
poultry producers allowed a similar mild 
strain to spread freely; after 6 months it mu- 
tated into a virulent form that claimed 17 
million birds and cost $63 million to eradi- 
cate. Now Mexico has experienced the same 
grim progression. With the mutation-prone 
mild strain present in at least half the coun- 
try, the epidemic is likely to spread beyond 
the three states that have already been hit 
hard by the pathogenic mutant, perhaps 
even reaching the United States. Says Rob- 
ert Webster, a virologist at the St. Jude 
Children's Research Hospital in Memphis, 
Tennessee, "The virus scares the hell out of 
the whole poultry industry in the U.S." 

Last June, U.S. and Mexican veterinar- 
ians and agriculture officials held one of sev- 
eral meetings in Mexico City to discuss the 
situation. At that point, infected chickens 
were suffering a mild infection confined to 
the lungs and gut, and Mexican officials were 
reluctant to take the steps needed to forestall 
an outbreak of more serious disease: quaran- 
tining infected farms and increasing hygiene 
measures elsewhere. "I don't think they were 

convinced that the mild virus could , 
turn into a real problem," says Beard, 7 
who spoke at the meeting. 

Like the United States before it. Mexi- 

it's too early to say whether this technique 
would offer any improvement over existing 
separation methods like electrophoresis. 

Even as Brownian ratchets have emerged 
in the laboratory, they may be looking scarcer 
in nature. Some researchers have long specu- 
lated that the motor protein kinesin, which 
ferries vesicles within a cell, might be pro- 
pelled by Brownian motion. But recent stud- 
ies have suggested that the "steps" it takes as 
it moves along cellular filaments are too big 
to explain by thermal motion alone. There's 
still hope, however, that myosin might rely 
on a Brownian ratchet, says Oster. It would 
be a shame, after all, if nature has reserved 
this elegant scheme for a few deadly bacteria. 

-John Travis 

co allowed the virus to circulate-and as 
before. a few critical mutations in the virus's 
hemagglutinin (HA) protein transformed the 
mild virus into a serious pathogen. For the 
virus to infect a bird, host enzymes have to 
cleave the HA protein, converting it into a 
form that can infect cells. In mild strains, the 
protein is cleaved by enzymes in the lungs and 
gut. But in a process unraveled after the 1983 
outbreak, a series of mutations can turn the 
protein into a more readily activated form, con- 
verting a relatively benign virus into a killer. 
"Once the HA protein acquires a series of 
basic amino acids, it can be cleaved by an en- 
zyme that occurs in every tissue in the body, 
including the brain," says Webster. Chickens 
infected with the mutated form suffer a mor- 
tality of 20% to 100% from a devastating 
systemic infection with internal hemorrhag- 
ing and central nervous system collapse. 

By the start of this year, this lethal form 
had surfaced 150 miles southeast of Mexico 
Citv in Puebla. on a farm of 1.25 million 
chickens. Since then it has turned up in an- 
other 35 flocks. Bv this ~ o i n t  in the 1983 
U.S. epidemic, agriculture officials and farm- 
ers had taken aggressive steps. Soon after 
detecting the virulent virus, the U.S. De- 
partment of Agriculture (USDA) killed all 
chickens infected with either the mild or the 
virulent strains. The federal government es- 
tablished a quarantine zone, compensated 
owners, and disinfected farms-and the out- 
break was stopped dead. 

Mexico, unable to afford the cost of de- 
stroying tens of millions of birds, is instead 
trying to contain the epidemic by vaccinat- 
ing flocks and enforcing quarantines. Because 
Mexico has a limited supply of the vaccine, it 
will be available at first only in states that 

Flu's in the coop. Avian flu 
already infects flocks in 

half of Mexico. 

- . Whogenic virus 

I MIM virus 

Antibody evidence 

1- 

harbor the pathogenic 
. 

virus, reports Beard. Birds will be vaccinated 
based on a pecking order, with grandparent lii 

genetic stock getting the first doses, followed 
by broiler breeders, egg layers, and broilers. ' 
By setting up checkpoints and requiring per- 
mits for moving poultry into and out of in- 
fected areas, Mexico hopes to maintain dis- 2 
ease-free havens, especially in the remote 
states of Yucatan and Sonora. "The govern- 
ment wants disease-free areas for the geeders & 
so there will be a source of chicks to repopu- & 
late the industry," says Beard. 3 - 

In this countrv. meanwhile, the USDA , . 
and the poultry industry are urging producers 
to watch for sick birds, send samples to diag- 
nostic laboratories, and step up hygiene prac- 
tices, such as disinfecting vehicles, equip- 
ment, and clothes. For producers with affili- 
ates in Mexico, the authorities recommend 
limiting travel to the Mexican facilities. 

The USDA is also considering a plan to 
monitor the wild waterfowl that will soon 
begin their migration northward from South 
and Central America. Shore birds such as the 
ruddy turnstone and the red knot are known 
reservoirs of the mild avian flu. savs Webster. . , 

And that is raising fears that their arrival 
could herald not only the coming of spring 
but also the reappearance of a deadly visitor. 

-Bernice Wuethrich 

Bernice Wuethrich is a writer in Washington, D.C. 
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