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The Virus as a Tool of Medicine

m TI 5 scientists are showing mcreastg mterest in harnessing ‘bactena eaters'
to attack and destroy disease-causing microbes.

By EOSIE MESTEL, TIMES STAFF WEITEE
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purpose, they stick to the wall of a bactenal cell and
inect thetr cenetic matenial. Then they use the cell to
copy themselves over and over again before

crashing out and drifting off to cause more mayhem

elsewhere.
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unpolluted water can contatn 200 mulhion phage, and there are about 1037--1
with 31 zeroes after it--of them on this planet, making them the Earth's most

abundant hfe form.

They watry enormously. Phage come ih a medley of shapes, from simple spheres
to rods equipped with elaborate landine eear that sve them the look of alien

insects. Thetr genes can be of EINA or DINA . They have different ways of
cetting mto cells and different consequences: some always destroy their hosts
while somme hang arcund i cells for long periods wathout causing hartn,

And while some phage have been studied m exqusite detail, some are entirely
unknow,

The first phage were independently discovered arcound 1915 by two scientists, a

Ertish bacteniologist, Fredenck Twort, and French-Canadian microbiologist
Felz d'Herelle, who was worling at the Pasteur Institute i Pans.

D'Herelle--who actively pursued the discovery--had cultured stool samples
from soldiers suffering from dysentery and had noticed something odd about the
bacteria growing th his petrt dishes. The lawn of happily growing Shigella
trictobes had bullet-lilke holes i thern.

The holes were places where phage had mfected cells and killed them.

D'Herelle suspected he was dealing with a wirus and began a long series of
experiments and treattnents. His first patient was a 12-vear-old chuld who was
cravely il with dysentery. D'Herelle and colleagues made a phage preparation,
swallowed some of it themselves to male sure it wasn't harmful, then treated the
child and several others. All of the patients surwved.

In subsecquent years, D'Herelle expenmented with phage to treat diseases in
chickens as well as human diseases such as chelera and bubonic plague. He
also manufactured commercial products contaming different types of phage to
treat abscesses, infected wounds, respiratory nfections and more,

Froducts i Wide Tze Before World War IT

For a while, phage nostrums were everywhere, They were manufactured in the
TTited States before World "War IT They were ewven used during the war by the
ermans: wals of phage were found in the medical kats of Eommel's forces in

Forth Aftica.

And m the Sowet Tnion, phage therapy flowered under Joseph Stalin, whe
helped D'Herelle and scientist Gioro Eliava set up a huge research matitute
Georgla, where tons of phage were manufactured daly. (Elava was later
protnounced a "people's enemy" and executed.)

In the "West, however, phage therapy was dropped entirely--in large part
kecause of the discovery of pentcillin and other antibiotics.

"The feeling was--why bother with phage therapy or anything else, once we had
those miracle drugsY" says Alexander Sulakovelidze, a scientist at the Tiversity
of Maryland and co-founder of Intralytzz, one of several 115, companies now
developing phage therapy.

Phage were stll studied, howewer--for quite a different purpose. Simple and
easy to grow in huge mumbers, they were used m practically every landmark

experiment in the early history of molecular biology: to show that the blueprint of

life was carned i DINA; to crack the genetic code, to cite qust two examples.

And it was studies with phage that led to the discovery--cquite by chance--of
enzymes that allowed DINA to be cut mto pieces at will, ushenng in the genetic
engifieering revolution.

Today, mcoreased contact with scientists in former Sowmet bloc countries has
helped revive an interest i the phage as a medical tool

Before, "we didn't talke with them, didn't know their science,” says William
surnmers, molecular biologist and phage histonan at Yale Tversity School of
Medicine.

"Mow we're getting to know them and talk with them. They've shown us what
they do, and it sounds reasonable”

Mewertheless, scientists cite problems with many of the phage studies from these
countries, some of which iwelved thousands of people.

The stuches rarely contained controls or the double-blind design considered
state-of-the-art for clircal trials today--malking it hard to know if the phage
actually inproved patients' recovery. The brews of phage used were often too
diluted, or dead, or nappropriate for the infection being treated.

Eecent Studies Show Potential

Eecently, scientists have published more ngorous expertments using antrnal
maodels.

For mstance, a senes of Brtish studies from the 1980z onward showed that
mice, calves and chickens could be protected from disease-causing strains of E.

coli, the common stomach bactena, by treatment with phage that specifically
attack the bad E. coli and leawe the normal E. colt alone.

In some cases, phage were found to be more effective than antibiotics.

More recent studies have shown that phage can fight particulatly troublesome

rmicrobes.

In Jatmary, Mernl at INTH, i collaboration with a compaty called Exponential
Biotherapies, showed that a bactenophage can protect mice from a particularly
dangerous bacternim.

The microbe, vancomyoin-resistant Enterococcus faecum, i3 increasimgly being
found in hospitals and nursing homes and can cause bfe-threatening mfections of
the blood and heart valves.

The cotnpany has completed early chnical trials--testing safely i small numbers
of people--with the phage.

Comparnies are pursuing other bugs, too.

Ezponential Biotherapies, Intralytir and another company called Phage
Therapeutics are variously investigating phage to fight antibiotic-resistant strains
of wtaphyvlococcus aureus, mult-drug-reststant tuberculosts, pathogens mfecting
burns and ulcers, as well as various food-borne tllhesses.

In the latter case, food products or animals such as chickens could be treated
with phage to kil disease-causig bugs.

Cther scientists are worling not on the entire phage, but on parts of it

Yincent Fischeth, head of Eockefeller Untversity's bactenal pathogenesis lab,
has shown that phage enzymes called Iysins, which polke holes i a bacternim's
wall, can protect mice from infections.

Each Iysin--just like each phage--1s extremely picky about the lund of bug it wnll
attack,

"Vou're only killing the organism yvou want to kall," Fiachett says.

And Ey Young, a bactenophage researcher at Texas A&M TTversity i

College Station, has found that sotme phage contain short proteins that are tomc
to bactena and which could concerwably be developed into a new class of drugs

to fght infection,

Phage have thewr disadvantages. Among other problems, doctors have to know
precisely what infection they're fghting i order to know which phage to cotorrt
to the battle. And sotne types of phage carry genes that can actually make
bacteria pathogenic. On the other hand, phage do not attack our normal
rrictobial flora--only the disease we want to fight

Pluz, Young points out, "They're the only medicine that multiplies”
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life Cycle of a Bactenophage
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