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ore than 20 millicn
Americans have prodi-
= & ®abetes, a condition in
which blood glucose levels are
higher than normal, but not high
Earrj.r'B.'raun, ﬁh.:l'l ; : = cnoughilo be diagnosed as dia-
here with Ao, is . Lt betes. Prediabetes can lead 1o
e type 2 diabetes, and il also

mereases one’s risk of developing
cardiovascular discase,

It’s these concerns that have
researchers searching for treat-
ment options, and there have

exploring the
combined effact
of exercise and
metformin on
insulin'resistance
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leen some promising resulls:
Scveral stucies have shown that
both metformin (Glucophage)
and exercise can reduce the risk
ol developing type 2. However,
these studies had participants
Laking metformin or exercising—
not both.

Barry Braun, PhDD, wonders
whether the dmg and regular
exercise, used oeether, would he
even more effective at trealing
prediabeles. He has designed a
sty to try to find oul.

Background

Bul first, some backeronnd on
prediabetes: Your body needs
insulin to help it absorb glucose,
Sometimes, heredily, extra
wright, or other unknown factors
make vour body less “sensitive”
tor insuling it's unable Lo recop-
nize and use it 'This is called
insulin resistance, and it canses
your muscle, liver, and fat cells
Lo become progressively less
able to absorb all the glucose

in your hlood. The pancreas
responds by purnping out more
and more insalin in an effort W
keep up with the cell resistance.
When the pancreas loses its abil-
ity to keep up, the vesult is type 2
diabetes.

To sponsor an ADA research project
al the Research Foundation's
Pinnacle Sociely level of $10,000 or
mare, call Elly Brtva, MPH, managing
director of Individual Giving, at
(703) 253-437/, or e-mail her at
ebriva@diabetes.org.
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The Power Of Two

Braun's study will include 28
people who have prediabetes and
are sedentary and overweight.
Braun is particularly sccking out
stibjects who have family histo-
rics ol type 2 diahetes.

These 28 people will com-
plete three test days—once a
week for three woeeks—and they
will he split into two groups.
One sroup will set metformin,
the other a placebo.

Food intale and phivsical
activity will be strictly con-
trolled before each of the three
test davs, These test days will
involve some physical activity,
a muscle biopsy, the administer-
ing ol a glucose clamp to meas-
ure insulin sensitivity, and some
“real world™ activities to see
how the participants Tunction
outside of a laboratory setting.

The Test Days

At the start of cach ol the test
days. the participants will do
one ol the following: sit for 30
minutes, exercise for 30 min-
Ules, of exercise tor &0 minutes.
(Bv the end of the 3 wecks, all
25 will have completed sach
ackivily.)

Stuart Chipkin, MD, will tuke
muscle hinpsies, and the cells
will be [roven [or later study,

A glucose clamp will be admin-
islered o measure insulin sensi-
tivity. This clamp will involve
Lwar intravenous (Y catheters;
one will sample blood cvery 3
minutes o determing glucose
levels. The other catheter will
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adiminister insulin and a glucose
isotope {used to measure how
insulin sensitive participants’
livers are), as well as a variable
level ol regular glucose based
on the 3-minute maasurements.

The goal will be (o maintain
a comstant glucose level—in this
case, the Tusting level of 90
mg/dl, Depending on how the
bady handles insulin. the glo-
cose infusion could vary widely.
“1t°s kind of like a garden hose,”
Braun says. “T you're more
sensitive o the insulin being
infused, in arder 10 maintain the
constant level, we'd need Lo turn
up the stream of glucose. On the
ather hand, il you'ne aver-
weight, sedentary, and not very
sensitive. you won't nead muach
alucose, s0 the stream would be
mare like atrickle.”

Al the end ol the study, these
resistance levels will be ana-
lyzed along with the presence
{or absence} of metformin in
combination with the three dif
lerent levels of activity.

But it’s the comparison of
laboratory results with a real
world test thal Braun's really
interested in.

He wanls 1o be able 1o com-
pare the controlled laboratory
data to results from an environ-
ment that more closely rescm-
hles daily life. So, before leay-
ing the lab, the participants
will receive a standard lunch—
with the same number of calo
ries, balanced al 50 percent
carhohydrates, 20 percent pro-
tein, and 3) percent fat. They
also will receive dinner and




Drcak st loocal al home. The
participants will recerve pedo-
maters, and 1o cnsure thal they
keep up a consistent level of
activity, they will be given a
tareel number of steps Lo aim
for between lunch and break-

Tast the next morning,

While out in the “real”
world. participants will be out-
ted with a sell-conlained
continuous glucose monitoring
syatem that goes under the
skin, The monitor will measure
glucose levels in the interstitial
{Toid (the Nuid surrounding
body cells) every 5 minutes
and store the readings,

Then What?

What does Braun hope or
expect to find with theso tests?

[n collaboration with Laurie
Croodyear, Phl), of the Joslin
Diabeles Center, graduate stu
dents in Braun's lab will he
analyzing the eells from Lthe
muscle biopsies. Braun wants
to examine cellular encroy pat-
lerns. He's particularly inter-
gated in an eneyme called
AMP kinase, which is present
in skeletal, muscle, and Tat
cells, “AMP kinase scoms (o
b a swilch that makes a cell
more hikely o store or more
lkely to use cneroy,”™ says
Braun. In other words, AMP
kinase functions kind of like
a thermaostal. Bul instead of
monitoring temperature, it
is sensitive to the balance
belween energy coming into
the system (n response to eat-
ing) and coerey going oul of
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Braun and his son, Samson, ready for
a day of snowshoe racing.

the system (Lo cxample,
through exercise).

“Depending on the relative
Balance between energy coming
i and energy going out, AMP
kinase can tuen on or turn ofT 4
host of metabolic svstems—TFor
mstance. the oxidation of fal or
the uptake ol slucose in the
blood —designed 1o restore the
cell hack to a tarpel stale, We
don’t know how AMP kinase
daes this. what the actual sig-
nals are thal it is responding 1o,
or how many other cell enargy
Sensors axist”

Braun also wants to see “if
the change matches up with
olher changes. IF the amount of
AMP kinase 18 doubled, would
that match up 1o twice as much
sensitivity to insulin?”

As for the metfornmin and
crercise, “T expect that together
they will have a partially additive
effect—irthat 30 minutes of exer-
cise with metformin will match
the effects of 60 minutes of just
cxercise.”” Also, il vou have prob
lems with the side effects of met-
formin, exercising could allow
vou o take a lower dose and sull
receive the same hencfirs,

And il he [inds that the two
do work well together”! *1'd real-
ly like to understand how muoch
the AMP kinase plays a role.”

Finally, Braun hopes that what
they Tnd i the Lab also trany-
lates into changes in people’s
lives. “We have a mission slale-
ment for the lab, What we do 15
try o optimize the use of exar-
cise to reduee insulin resistance
and treat or prevent (ype 2.7
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