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In 1571, the Spanish doctor
Nicholas Monardes wrote about
the medicinal virtues of tobacco,
recently discovered in America.

According to the doctor, to-
bacco cured 36 maladies, includ-
ing toothache, chilblain, worms
and stomach ache. It was partic-
ularly good at healing “griefs of
the head.”

Nowadays, many people learn
about the health effects of to-
bacco from a different doctor, the
U.S. surgeon general. But a group
of University of Arkansas re-
searchers are talking up tobacco
again, saying it could quell the
problems caused by PCP and
methamphetamine.

Using mouse genes, the UA re-
searchers have engineered an an-
tibody-producing tobacco plant
that neutralizes methampheta-
mine and PCP. The antibodies
could mitigate psychotic episodes
in overdosing patients, safeguard
fetuses against prenatal exposures
and make rehabilitation a lot eas-
ier on addicts, researchers said.

“Imagine something on board
in your body ready to catch the
methamphetamine when it got
in,” said Ralph Henry, a UA-Fay-
etteville biology professor who
rears the genetically-altered to-
bacco. “If you fell off the wagon,
you’d get no reward for that.”

The researchers, divided be-
tween the Fayetteville campus and
University of Arkansas for Med-
ical Sciences in Little Rock, have
founded a pharmaceutical start-
up company as they seek per-
mission to begin clinical trials
from the Food and Drug Admin-
istration.

But Frank Vocci, the drug treat-
ment director at the federal drug
czar’s office, remains cautious. An-
tibody therapies are not a cure-all
for drug addiction, and ethical dif-
ficulties of consent remain as the
researchers seek to test and ad-
minister the agri-medicine, he
said.

MOUSY TOBACCO
Antibodies are the natural dis-

ease fighters in blood. They’re
created, for instance, after a
measles vaccination or a bout of
chicken pox. Usually, the antibody
binds to the virus or bacterium
and acts as a signal so that de-
stroyer cells can recognize and
eat the invading body.

But with PCP and metham-
phetamine, the antibody works
by itself. The large antibody latch-
es onto the tiny drug molecule,
which is then too big to cross a
membrane into the brain. The liv-
er filters the drug out of the blood;
the addict never feels the eu-
phoria of the drug acting on the
brain, researchers said.

Using plants as antibody fac-
tories is new. But the concept of
plant-based medicine is not, said
UAMS pharmacology professor
S. Michael Owens, the lead re-
searcher in the project and the
patent holder on amphetamine-
fighting antibodies.

“You go back thousands of
years, and medicine would be ex-
tracting a crude plant product.
Someone would grind up some
leaves, put it in some water and
make you drink it,” he said.

Plants don’t naturally make an-
tibodies. The Arkansas re-
searchers had to first get an ani-
mal to make PCP and metham-
phetamine antibodies, then en-
gineer the tobacco to do the same.

Pharmaceutical companies
have used animals to make anti-
bodies for decades, Owens said.
Horses, for instance, are given
dosages of snake venom. They re-
act by building up antibodies in
their blood, which is then filtered
commercially for antivenin.

So Owens began by giving
PCP and methamphetamine to
mice and isolating the spleen cells
that responded with antibodies.
He fused spleen cells to cancer
cells, which properly fed, keep di-
viding forever. Then it was just a
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2 Convenient Locations
3500 Landers Road

NLR - 945-3434
1-888-546-7199

21701 Lawson Road
LR - 821-4770

1-800-411-6146

Central Arkansas’ Largest Supplier of Trees, Shrubs, Native Stone, bulk Soils, Mulches, and More!

Our location at 3500 Landers
Road, North Little Rock will be
closing in late August 2004...

It’s happened again...
WE’VE LOST
OUR LEASE!!!

It’s happened again...
WE’VE LOST
OUR LEASE!!!

Most Shrubs, Trees, Perennials, Pottery,
Chemicals, & Bagged Goods-up to............ 50%

OFF*(*Encore azaleas & Japanese Maples not discounted)

We continue to have great end-of-summer savings and new
Fall arrivals at our Main store, 21701 Lawson Road, LR.

Visit Our Lawson Location &
Discover Over 19 Acres Of Materials

For Any Landscaping Project!

Bulk Soils, Mulches, Sods
and Stone are still available.

A REAL FARMERS’ MARKET

501-843-7152
HWY. 67-167
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HOLLAND BOTTOM
FARMS

PEACHES
U-PICK or PRE-PICKED

•WATERMELONS
•TOMATOES Vine Ripe
•CANTALOUPES
•PURPLE HULL PEAS
•CUCUMBERS
•OKRA
•SQUASH

Jefferson
or

Crest Haven

For a complimentary consultation to discuss your personal needs,
please call 501-223-3758.

Dr. Timmons and staff invite you to visit the office to see the 92 gallon saltwater aquarium.

Dr. Jason Timmons has opened a new Orthodontic office at 315 N. Bowman, Suite 5,
conveniently located across from the Buffalo Grill Restaurant.

Dr. Timmons is a native of Little Rock who received his Bachelor of Science degree from Lyon
College in Batesville before continuing his ambition of becoming a dentist at LSU School of
Dentistry in New Orleans. While in dental school Dr. Timmons was introduced to the life-
changing specialty of Orthodontics and went on to complete an Orthodontic residency at LSU.

Upon returning to Arkansas, Dr. Timmons began practicing part-time in an established
Orthodontic practice in Pine Bluff. Dr. Timmons has also been working diligently to open his

new office to introduce friends and neighbors in Little Rock to the latest in orthodontic treatment. Dr. Timmons
provides a full range of orthodontic treatment options including ceramic brackets (tooth-colored braces) and Invisalign
(clear, removable braces).

NOW OPEN
TIMMONS ORTHODONTICS IN WEST LITTLE ROCK

BIPOLAR DISPOLAR
If you or someone you know:
•  Has been diagnosed with Bipolar I disorder
•  Has been treated for manic and depressive episodes
• Is currently suffering from symptoms  of major
  depression...

...then you may be interested in participating in a clinical
research trial currently being conducted at Arkansas
Psychiatric Clinic.

To learn more about this study, please call 501-448-0060.
Study participants receive investigational medication and all
study related tests at no cost. Compensation for time and
travel is also available.

Call Arkansas Psychiatric Clinic at
501-448-0060

Sherwood Family Medical Center

is pleased to welcome 

Dr. Ashley Butler Davis

Dr. Davis is a graduate of Louisiana Tech University
and received her medical degree from Louisiana
State University Medical Center in New Orleans. She
completed her pediatric residency at the University
of Arkansas for Medical Sciences.

Dr. Davis is a member of the American Academy
of Pediatrics and Central Arkansas Pediatric Society.

To schedule an appointment call 835-0703.
Monday - Friday, 8 a.m. - 5 p.m.

1308 E. Kiehl Ave. * Sherwood, AR 72120 * (501) 835-0703

Jerry’s
Produce, Inc.

7509 Baseline Rd.
Little Rock, AR 72209

501-562-6888

NEW HOURS
Tues.-Sat. 8:30-7 p.m
Closed Sundays & Mondays

28.3 oz

DIGIORNO
12” Pizzas...............2/$800

Red Delicious
Apples........................49¢

Cabbage..................19¢

Yellow
Onions........................19¢

Lunchables...............79¢

Lb.

Lb.

Lb.

Each
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Ralph Henry, a biology professor at the University of Arkansas at Fayetteville, shows some of the tobacco
plants that are genetically engineered to produce antibodies to counteract the effects of drugs like metham-
phetamine and PCP.

matter of growing cells in a petri
dish — or large-scale, commer-
cial bioreactors — and collecting
the secreted antibodies.

But making antibodies this
way is expensive. Big bioreactors
can cost hundreds of millions of
dollars, Henry said.

On the other hand, a crop of
genetically engineered tobacco
plants is low maintenance and
easy to scale back or ramp up
on demand. Overall, the plant
method is between two and five
times cheaper than producing an-
tibodies in bioreactors, Henry said.

Henry estimates that he needs
200 square feet of tobacco to pro-
duce a single human dose. Total
production costs would be about
$200.

That’s far less than existing an-
tibody therapies, which for can-
cer treatments can cost as much
as $2,000.

Owens faced a second issue.
Antibodies made from human
rather than mouse cells are safer,
since the body sometimes has an
allergic reaction to foreign anti-
bodies and goes into anaphylac-
tic shock. But there is no easy way
to get humans to make drug an-
tibodies, Owens said.

“It wouldn’t be ethical to im-
munize you for meth and take
your spleen out,” he said.

Owens already had pinpoint-
ed the mouse genes for the anti-
bodies. He isolated the essential
portion of the mouse gene: the
DNA for the part of the antibody
that latches onto the drugs. He
combined this gene material with
safer human DNA and created
what’s known as a chimeric gene
— a gene of antibody instructions
that is part man, part mouse.

Owens figures the chimeric
gene will produce safer antibod-
ies than a full-fledged mouse gene.

It’s Henry’s job to get the genes
to do the same thing in tobacco
that they do in mouse spleens. He
injects the genes into bits of to-
bacco leaf. Using plant hormones,
he coaxes the tobacco cells to root
and grow under fluorescent light
in a temperature-controlled room.

Some plants are more potent
than others. A research assis-
tant in Henry’s lab breaks open
the flowering seed pods and bot-
tles the tiny seed beads by fami-
ly and generation. Only the best
strains will be used in a new
greenhouse Henry plans on
stocking this summer.

A post-doctoral student works
on extraction techniques with a
variety of fancy centrifuges and
filtering tools. The brute-force

method of the blender works, but
Henry says it’s better to soak
the tobacco leaves, then spin and
extract the yellow-tinged anti-
body fluid.

A test tube containing dried
and filtered antibodies looks sim-
ilar to PCP, Henry said. The an-
tibodies, which are proteins, con-
tain none of the nicotine or car-
cinogens associated with tobac-
co.

Owens, along with UAMS re-
searchers Brooks Gentry and
Donald McMillan, began testing
the antibodies on rats.

Rats given PCP and metham-
phetamine scurry around fran-
tically. On drugs, the rats can trav-
el up to half a mile in a day,
Owens said. But when given the
antibodies, that distance is re-
duced to 50 yards, the daily dis-
tance traveled by a normal rat.

“In four minutes, it’s sitting in
a corner cleaning itself, starting
to get a little bored. In other
words, the therapy works,” Hen-
ry said.

The scientists think the ther-
apy neutralizes the physical ef-
fects of the drug. But the therapy
won’t necessarily stop the addic-
tion or psychological craving for
the drug, Henry said.

Yet even so, another rat ex-
periment offers hope that, with-
out the reward of physical pleas-
ure, addictions wane. In the ex-
periment, rats are taught to give
themselves methamphetamine
and PCP whenever they feel like
it. But under high doses of the an-
tibodies, the rats eventually lose
interest in self-medicating, Owens
said.

ACTIVE VERSUS PASSIVE
The therapies are promising

but not a panacea, said Vocci, the
treatment research director at the
National Institute on Drug Abuse,
the research arm of the drug czar’s
office.

Addicts who realize a high is
impossible with the therapy may
find a new drug to use, Vocci said.

But Vocci thinks antibody ther-
apies could be an improvement
over drug substitutes. 

The advantage of antibody
therapies is that they keep the
drugs from reaching the brain al-
together, he said. The therapies
can be divided into two classes:
passive and active.

The UA researchers are
preparing passive antibodies that
are injected directly into the
bloodstream and eventually dis-
appear. In the active approach, the
body is vaccinated so that it makes

its own antibodies in perpetuity.
Passive antibodies are more ex-

pensive but work quickly. Active
approaches could provide a last-
ing immunity but work more slug-
gishly. Scientists already have be-
gun clinical trials for a nicotine
vaccine, and a cocaine vaccine al-
so is in the works, Vocci said.

The first PCP-antibody tests
on humans are still about two
years away, Owens said.

The FDA requires a pharma-
ceutical company to sponsor a
new drug entering clinical trials.
But most big pharmaceutical com-
panies weren’t interested in the
antibody therapies, since it af-
fected a small population with a
limited ability to pay, Henry said.

“It’s not a multibillion-dollar
drug we’re talking about. It’s not
aspirin,” Henry said.

So in February, the researchers
set up Inflection Therapeutics,
which will operate out of the
UAMS BioVentures incubator.

The National Institute on Drug
Abuse gave the researchers $5.5
million in 2001. Inflection Thera-
peutics is seeking another $1.5 mil-
lion from the institute, specifically
to begin trials for the PCP anti-
bodies. The researchers also get
money from the Arkansas Bio-

sciences Institute, which in turn
is funded by Arkansas’ share of
the 1998 settlement with tobac-
co companies.

Henry notes the irony of to-
bacco money resulting in a new
use for tobacco. “We’ve come full
circle,” he said.

ETHICAL QUESTIONS
The benefits of the UA re-

search could be substantial if all
the costs of fighting drug abuse
are considered, said Henrick Har-
wood, an economist and consult-
ant with the Washington-based
Lewin group.

Harwood estimates the an-
nual cost of drug addiction at $145
billion. That includes the costs of
crime, lost productivity and health
costs. It also includes approxi-
mately $8 billion that’s spent on
fighting drug addiction, he said.

Drug addiction costs an indi-
vidual tens of thousands of dol-
lars per year, Harwood said. So
even if a round of antibody ther-
apy costs $1,000 — but it kept a
user off drugs for six to nine
months — its benefits outweigh
its costs, he said.

Harwood also chaired a Na-
tional Academy of Sciences study
that examined the ethical con-
siderations in antibody therapies.

Many of the ethical problems
are in finding people to test the
therapy on. You can’t dose vol-
unteers with an illegal drug. And
many of the patients that enter in
an overdose situation would not
be lucid enough to give consent,

Harwood said.
But other ethical concerns will

arise after a viable therapy is de-
veloped, Harwood said. He wor-
ries that the legal system might
view the therapies as a cure-all.

“This might seem to judges, to
prison managers and to family
welfare authorities to be such
an effective therapy and be so im-
portant, they would try and man-
date and force a person to get
it,” he said.

UA team’s tobacco snags methamphetamine in blood




