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A question is being asked right now in the Cree
Board of Health: what use is research to the mission
of the health board which is to provide services? It
is a valid question to continually ask.

Thinking about the Anti-diabetic plant project, one
thing that this project has done is provide about
seven years of meetings where people from all
communities have sat down two or three times a
year to discuss traditional medicines (TM). Prior
to that, were any groups talking about TM outside
of the Elders’ Councils? The project has helped
to broaden this discussion, which was one of the
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reasons that the Mistissini Elders’ Council wanted it
in the first place.

This project showed that it is not difficult for a clinic
within the Cree Board of Health to give patients
access to their traditional system of care at the
same time as providing western care. The Cree
Board of Health did not provide the traditional care
— that was done by the Healers with support from
the Cree Nation; but the clinic encouraged people
to choose the type of care they preferred. The clinic
then helped patients to use both systems safely. The
initiative in Mistissini is showing that patients can
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choose to use one or both systems, and the Cree
Nation and the local clinic can work together to give
patients that access.

The researchers played an important role in this
new process of collaboration. They addressed the
concerns of the Healers about potential interactions
between TM and western medicines. They also
provided valuable feedback on how the plants may
work in the body, to address the Healers’ main
concern that Cree TM be used safely and effectively.
They also explored how TM plants respond to being
picked in order to help understand responsible and
sustainable management of the resource.

<o >C'dA D' doC oD"droPld" ol
CA=de L M <AP'CY Appe oD'dpet PL
Jrendd*® od"dre"s 4= Lb b P'PAR'CPoAY
doC M NPE", <9 b b A" <SA"NLPAY
>C'dAv Ade L P DL Cob <ol LR
AL <AP'CY <G AL AP'AAY, ob <pdpt PL
Lb CA=d> <4 Adadopl" od"dpe! <9 Lo L]
b JANPY D>ri'be JANPA® PL oD"droPld
L PToY do <4 AL od-<dr"Nravt >Cidre
L AL AP'<iPoARY,

a=C< M reNLAacere DCANPA<® <ol b
aOPSLATNY SICPIPPet DI B b Dbt
AL AULANPIDATAY YA b PoIA"N"
dol b AL A'MIAY Appot b
AP'GAU G<Gpot ok b b
L F<=bIMPopl" Appe gD'dpe P,
Jrendd*e od"dpet, o=C< PL
PreNLAor b AL rSLr"Cd'Cl
Lbre D'M o CoC <4 AL
<JANPTPorY  "CP"PPoY <o C
AP = A b AL AN
do ' ApeDt b ALY <<gpor
q= ded L AL AP'CPoAY
Arre od'dpe b L TPAR"AJS
Qg G <GAPCS <Y PL b
oI UA"CPoAY CoC U A'NaoAY
<4 LB>"oPoAY dob" "CPIPePet DI'r e
L P o=D"CPAL dr™ L A'NacAb P
<db L AalMCPoAl o€ <G D'""PARY o"A
"C>PIPpet,

>C Lt od"dre JANPAS", Lbb IANS=NIL
<" L AL ATARRY  JANPAGRe
doC od'droPld <= L D=b¢ L AL
JANS=CPAL, <> <> P ALad" UL 1
LPocAl Aol 4 AL od<dr'n' L AL
AP'<GPoAL, Py <>¢ b orDoPoAY D>C
ad'dre JANPAGC" <= Appdt G AL

The Cree Board of Health is currently reorganizing
services in the clinics. The new approach aims
to provide services that respond to the needs
of the population, and the Board has identified a
Cree approach to services as the cornerstone of
that change.

Diabetes is one of the major, if not the greatest,
health problem in every community in Eeyou Istchee.
We need all the resources of the territory working
together to meet this challenge. As diabetes is a
new disease, when the project began in 2003, the
effectiveness of TM was not generally known. The
Anti-diabetic Plant Project proved that TM are
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extremely effective to prevent the onset of diabetes
and to reduce its symptoms and complications. And
in doing so, it has highlighted the important role that
TM and Eeyou Healers have to play in helping to
make our communities healthy.

All of the publications, local reports and documents
from the anti-diabetic medicinal plant project are
available on the project website which can be found
at http://www.taam-emaad.umontreal.ca/ or through
http://www.creehealth.org. Because of the complex
approval process within the project, many of the
documents are not yet available to everyone. For
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now, this current report will remain confidential
within the project and in the confidential section
of the website because it mentions aspects of
traditional and scientific knowledge which may not
yet have been approved by the healers and elders
and made public by the scientists. Later it will
become available on the main website.

If you wish to know more about the overall project
please contact: Nadine Methot, the project’s
administrative coordinator at (902) 446-2461
or antidiabetic-trad-med@pharmco.umontreal.ca. If
you want to speak to someone about the Putting
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Traditional Medicines First Mistissini project, please
call Francis Awashish at (418) 923-3355 or at
francisawashish@hotmail.com. You are also invited
to contact Jill anytime at (514) 953-8283 or at
torrie.jill@ssss.gouv.qc.ca.

Jill Torrie
Assistant Director of Public Health
Cree Board of Health and Social Services of James Bay

Pierre Haddad

Director
CIHR Team in Aboriginal Anti-diabetic Medicines
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A. Report for the Cuerrier lab
(January 2011)

LOOKING AT HOW A PLANT’S STRENGTH VARIES WITH
WHERE IT GROWS

Michel Rapinski’s project looks at how the strength
of Labrador tea and pitcher plant changes depending
on how far north the plants grow. During the summer
of 2010 he collected samples of these plants from
seven places (Whapmagoostui, Wemindji, Eastmain,
Nemaska, Mistissini, VWaskaganish, and Ottawa).
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He has been trying to perfect the lab tests that he
will use to see if where the plants grew affects how
well they help cells take in sugar.

PREPARING A BOOKLET ABOUT ALL THE PLANTS
Michel has also been working on the booklet that

will summarize information about the 19 plants.

So far, we have summarized the information from
our journal articles. Next, we need to add the
information the Elders and Healers shared with
us. At this meeting, we would like to talk with the
community representatives about this booklet. We
have questions like:What format would people like?
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Should the booklet be public, or only for people
involved with the project? Should the information be
summarized for use in teaching materials?

Now that Michel has received approval to work in
Wemindji, he will return there later this year to talk
with the Elders and other interested people.

LOOKING AT HOW HARVESTING AFFECTS LABRADOR
TEA POPULATIONS

Youri has been studying how much Labrador tea
and pitcher plant you can collect before you damage
the populations. For Labrador tea, we tried three
different harvest methods:
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* Leaving the plants untouched (control)
* Taking just the old leaves
* Taking all the leaves

We harvested this way in 2008, and again in 2009.
The idea was to simulate intensive harvesting. Each
year, we counted the number of leaves on the
plants, how big their stems were, how much they
had grown, and how many flowers they had. That
allowed us to compare how the plants were doing,
depending on how heavily we'd harvested.

We found that taking all the leaves really damaged
the plant. Most of these plants died after the second
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year of harvesting, and the ones that survived had
fewer leaves and grew less well. Taking just the old
leaves was less harmful. It did not kill the plant or
slow its growth badly, but it did slow it down a bit.
It would probably be OK to take just the old leaves
from a plant if you only did it every second year.
Fortunately, Labrador tea is widespread across the
north, so even if you harvest selectively, there will
still be a good supply.

LOOKING AT HOW HARVESTING AFFECTS PITCHER
PLANT POPULATIONS

We did similar studies with purple pitcher plants.
We found that when you remove pitcher plants, you
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actually get more new plants the next year than you
otherwise would, because you've made space for
the new ones. Nonetheless, the population depends
heavily on mature plants surviving — pitcher plants
can live for up to 50 years. When we took more than
two plants in |0, the sites had still not recovered
four years later.

We put our findings into a computer model to help
us predict what would happen over time based on
what we had observed in 2008-2010. Our computer
model said that even if you used a “sensible”
approach (collecting only mature and non-flowering
plants) and took just one plant in twenty each year,
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you would still kill off the population within 100
years. However, you could sustainably take:

* 5% (one plant in twenty) every two years
* 10% (one in ten) every five years or

* 20% (one in five) every ten years (see Figure |).

If instead of the “sensible” method you used a “take
everything” method, you would have to be much
more careful. Taking more than one plant in five
would eventually kill off the population, no matter
how many years you left between collections. But
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you could probably harvest this way every three
years if you only took one plant in twenty.

The healers use the whole plant in their remedies,
so we too collected the entire plant. However, our
observations lead us to believe that taking just the
leaves would have less impact on the populations.
We are starting a study to look at this.

This is a simplified summary of a more technical report from the
Cuerrier lab.
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B. Report for the Arnason lab
(January 2011)

The people in this lab have been working on various
methods of identifying and describing the ingredients
in the plants.

BRENDAN WALSHE-ROUSSEL (PHD STUDENT)

Brendan has been looking at how some plants reduce
inflammation. He is focusing on black spruce, because
this had the strongest anti-inflammatory effects of
the Cree plants we tested. Brendan is trying to find
out what ingredients are in black spruce, and which
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of them fight inflammation. He and honours student
Baillie Redfern have been dividing black spruce’s
ingredients into groups, and testing each group to
see if it fights inflammation. If it does, they divide
that group into smaller groups, and so on until they
narrow down to individual ingredients.

Brendan is also writing an article on how the 17
Cree plants have different effects on inflammation
depending on whether you mix them with water or
ethanol. He has tentatively identified some of the
ingredients in the plants for this work, but plans to
re-check his results with a more exact test.
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AMMAR SALEEM -G

Ammar works on developing better tests
for our project. So far, he has developed and
published tests for || of the 17 Cree plants.

) “p
. 2
He is now working on the remaining ones. One

of the tests he developed allowed us to look at how
the ingredients in Labrador tea and marsh Labrador
tea vary with the season.An article on this has now
been accepted for publication. Ammar also worked
on the best methods for testing Anna Baillie’s
samples of Showy mountain ash and American
mountain ash.
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Ammar and Carolina are still working
on a test to be used with plants that
protect nerve cells. We are trying this on
pitcher plant, which has some ingredients
that protect nerve cells in lab dishes. But to
work well in live animals, these ingredients need to
move from the stomach up to the nerve cells in the
brain after an animal or human eats the plant. Our
new test can already detect even tiny amounts of
these ingredients in the brain, so it will tell us if the
ingredients are getting where they need to be.
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JONATHAN FERRIER (PHD STUDENT) y

Jonathan is looking at the many plants

in the blueberry and cranberry family that
help fight diabetes. Some of these plants grow
in Eeyou Istchee, and some grow in other parts
of Canada or in other countries. Jonathan is applying
our new method to “fingerprint” all of these plants.
This will help us to identify the plants, and tell us if
the different types share some family characteristics.
He is now working on an article that describes
this work.
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they help cause problems like nerve
damage and heart disease. People with
diabetes get a lot of these problems, because
they have so much sugar in their blood. Jonathan
is continuing with tests to see which plants might
help reduce this sugar-protein reaction.

MicHEL RAPINSKI (MSC STUDENT)

In our earlier tests, we had found that Labrador tea
and pitcher plant both help fight diabetes. We think
that the plants that have the largest proportions
of active ingredients will have the most effect. So

When sugar and protein react together,

L 2R 2R R 2



L 2R 2R R 2

Jdod" "C>P'Pb" (VD9 > VC PVe" V
>'P LD>"obs"bo"). V4 DL b <G<nb UM
bPI<ddx V49 b Ve Vr'U" o< o"C>M"Pbo<
vVNY PVNe" V "CP', VB¢ VND M=C'A
1 A"NI" <= 1b* V o D"droA", 9 Lb
Q9eU M ANpPoY dod b AL <GA"UM
b oorptUe: dod" S"CBM'Pbe" VND
S b "CMBO, VD" VND 'V
A"NG" <> 1b* V oD"dr oA,

"BYA <2do~d 9uP (VND A" b PadCLAc
od"dpe)

YA G*Dod b4 a4 S (' U "<CC
) <AL dod MbY VO o D'dront
do¢ <Pabo". VHI Se 1CD bV
oD"dr5"b" b oDMNIAULO" b4 Ve [PV
V ALodort ¥V LS"M<p DI g ANV
A'"NI"  A'PY, aa'd dC AL <o "
V1bd" V oD"dro"bo" VL = 4 =N D>=be
V MIMUboA™, VD¢ Lo > ¥ IppiCd".
L/ "Abs"™ b LPa"Abs <= b AL
<JA"Ub_oA",

o°d b4 [ <A'"Ct "DNA <GoDod oU
Aa"Nd" <o<d" V APAVLpABOr a0 P
LL"CooA"™ <= b <dal<p"AVU [M"dLAM
“free radicals” b Ao "bU"bo" (<lo-<"
b <alr<p'AVpABO o€ T"ILAM
Vd¢ b4 VPPt Qe TU'A
ACADA> b4 <> JC¥ 1b> V
<LalP<pAVE  TYALNAAGC") o
ba "dnt AL<NILbs oUW
Lo < VND T=C'A o"C>r"rbe" iy
b4 <* 1b* <o "C>M"Pbo"v V
DIPAL P oOMINUbS" DI e
CV 1 1 LeM<pit = V<o r<ptATL
LA,

Michel is trying to find out what makes a plant high
in active ingredients. He is using plants that were
collected at four or five different latitudes (that
is, further and further north). So far, he has been
working mainly on Labrador tea. He expected that
the further north the plant grew, the more active
ingredients it would have. But his tests are showing
the opposite: the more southerly plants seem to be
stronger in active ingredients.
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Jose ANTONIO GUERRERO
(POST DOCTORAL FELLOW)

Jose Antonio and Nan Shang (from the Haddad lab)
have been looking at the ingredients in tamarack.
They have now been able to narrow down to ten
ingredients that all seem to have fat-fighting effects.
These ingredients are from several different families
of chemicals. One of them is completely new, which is
exciting. The results will be put into a scientific paper.

Jose Antonio has also been able to identify three
ingredients in black spruce that seem to be mostly
responsible for the way spruce bark is able to fight
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“free radicals” (Free radicals are particles that
damage our veins and help cause heart disease
and other problems.) This work was done with
Cory Harris in the Johns lab. More plants and plant
ingredients will be tested for their ability to fight
free radicals.

AsIM MUHAMMAD (POST DOCTORAL FELLOW)

Last June, the Elders said we should look at marsh
Labrador tea, among others.Asim prepared the plant
for testing, and divided its ingredients into eight
groups. He passed the samples on to the Haddad lab,
which tested the groups to see if they help cells to
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take in more sugar.The Haddad lab found that one of
the eight groups did this. Now we are breaking that
group down further, to try to identify its individual
ingredients. San has also tested the groups to see if
they might have an effect on the process by which
our bodies turn some foods into sugar.

ARTICLES PUBLISHED OR READY TO BE PUBLISHED
Since our last report, two articles from this lab have
been either published or accepted for publication:

I. José A. Guerrero-Analco, Ammar Saleem, Padma
Madiraju, Asim Muhammad, Tony Durst, Pierre
Haddad, and John Thor Arnason. “Bioassay-guided

L 2R 2R R 2



L 2R 2R R 2

P AL"bUS, VB9 <G LPa"Abe D' e
LSdMaa"nd v N<OUY VO APAY<pL 4 p
LL"CboA"™ V S<dblMboA"™ dod V AL
J<pidCe At <oU A <", VAU b
Lra"Ab_oA" Journal of Natural Products
b ALo"bU' N<Pira"Ab>,

Q> [P <AL b LPa"AboA" LPa"Ab®,

VB4 g VA" MIpUboA™ b v
A"Nd"" V oD"droA" o€ L°dMaand"v”
b AL "bUY%

2.ACe P, L&t A, CeQSC A PPe BW,
<Jsare JT, “Seasonal variation of
phytochemical constituents, antioxidants
and antiinflammatory  activities  of

Northern Labrador tea Rhododendron
tomentosum ssp. subarcticum” " A o"bU<

<dod LPa'Abo<dc VB¢ b adlaoA™
1 P Lla"AboA"™ <o¢ Planta Medica
b Arc'bUY  N<PiraAbe, VD4 =

N<Pira"Ab> V LPaU"b" o"C>M'roe" V
oD"dr 5"bex
4= [P <AL b LPa"AboA"™ LPa"Ab®,
VB¢ > “Cr V AL A'nPLb" bPa<d v
o D"dPoA" D' e oa"'d V <C ASAMULY?
b ALo"bUV

LPa"Abe" Tbt V Lra"Abs"™bo"

La* ¥a4A, PLASE L. bers, Leod M.
NABS  LGpe peUA, LAQ Gpb, Jele gy,
d-A dn4h, LAbe J. <cb, <A dn4A,
Lo T. <Sare« “Identification of Vaccinium
spp. L. (Ericaceae) natural health products
from North Eastern North America and
Europe by nuclear magnetic resonance
(1H NMR) spectroscopy”’ A o"bU<«

Isolation of the Antidiabetic Principle from Sorbus
decora (Rosaceae) used traditionally by the Eeyou
Istchee Cree First Nation.” This was published in
the Journal of Natural Products.

The plain-language summary of this article was
called “Identifying the active ingredients in showy
mountain ash.”

2. Black P, Saleem A, Dunford A, Russell BW,
Arnason |T, “Seasonal variation of phytochemical
constituents, antioxidants and antiinflammatory
activities of Northern Labrador tea Rhododendron
tomentosum ssp. subarcticum.” This has been
accepted by a journal called Planta Medica.
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L T. <Sare« “Identification of Vaccinium
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from North Eastern North America and
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The plain-language summary was called “How the
healing strength of Labrador tea varies with the
season.”

ARTICLES BEING PREPARED

Jonathan Ferrier, Kimberly L. Colson, Joshua M.
Hicks, Brian Killday, Sabina Traki¢, Sulejman Redzic,
Alain Cuerrier, Michael ]. Balick, Alain Cuerrier,
John T. Arnason. “Identification of Vaccinium spp. L.
(Ericaceae) natural health products from North
Eastern North America and Europe by nuclear
magnetic resonance (IH NMR) spectroscopy.”
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diabetic symptoms.”
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from the bark of Larix laricina (Pinaceae), a valuable
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STAFF CHANGES

San Nguyen has submitted his thesis and is working
outside the university. Jon Ferrier was accepted into
the PhD program. Michel Rapinski has moved from
the Ottawa lab to the Cuerrier lab.

This text is a simplified summary of a more technical report from
the Arnason lab.
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C. Report for the Haddad lab
(January 2011)

UPDATE ON DESPINA HARBILAS’S STUDIES OF BALSAM
POPLAR, TAMARACK, AND SPECKLED ALDER IN MICE

Studies of balsam poplar in mice

Despina had previously tested how balsam poplar
affects weight and diabetes in mice. In recent months,
she has been doing the same tests, but using just one
key ingredient from balsam poplar, called Salicortin.
She wants to see how the effects of Salicortin alone
compare to those of the whole tree. She has found
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that Salicortin helps mice gain less weight, store less
fat in their livers, and have better insulin levels, but it
does not lower their blood sugars directly. She still
wants to do more comparisons of how Salicortin
alone and balsam poplar work inside the mice’s
livers, muscles, and fat tissue. Then she will revise
her existing article on balsam poplar and salicortin
to include this new information.

Studies of tamarack in mice

Despina also did the same kind of tests using
tamarack. In this study, tamarack helped lower blood
sugars and improve how the mice’s cells responded
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to insulin. In fact, the results this time
were better than in the earlier study
where Despina looked at whether
tamarack could prevent weight gain
and high sugars.As with balsam poplar,
Despina wants to look more closely
at exactly how the plant works inside
the liver, muscles, and fat tissue. Then
she will combine the results from this
study and the one on prevention into
a single article.

AL oOMLR'CPoAY, <ND M TIARS ASAL
A <= DCV b AL oOrLr'N" P <ol
b Po<dA"N™ USAQ C< L P AP"A<GARS
JraPe L ob"ALARY G C'P>acAl PL e
A=t ASAT <G ASARY Dbe g, L' [k
<> MO b AL odMUrLPoAS, <RAY b A"
PSLA"N" USAG CoC a"de <= G Ay JANPS
> r=nd <oC A" I do", D>LADCo", PL
A, U Lo PP Pdot <oy b Ay <SA'N"™
>N ok TPo"APore <ol &Nt b AL
aOMLA"N" <= b A" ob"APcAY Lbe
B35A

g <APAY b AL ATAR'CPoAY
aOMUA'CPAY DDA, <9 b bd" b |
P C'PPALARY DN Qe G ACAY C'P>aoAY,
PL P G APMAARY = G ACAL
A"NG" Dbe Md" PL > G AALS TJARY
< <ANPTP" bl o-<dPT"AULARY = b L'
<4 Arad" dob" s AAI™ b [PoCY"
b AL oDMLr'CPoAY, <G=¢ <ND o A"
PsLrtCas CoC B <" ASARS B =Nd, PP
[Po'dt USAL TPo"APore D' <ol L AL
MbPoAL Ube B> < AL oDMULR"CPoAY
>'A L oD TPo"AP*", <IAd L <JAP'Ce
<o PhD QOF b ALc"bCrY DIYc"Ape"
L D" AJ'CC doy L od"droAS

4 NDOEGY b Ay oM LALe Tapt ploe
dAdS=" 4 AAP'CPIC bPULAJP®

<A AZAY b A'NE Tact G AL odrsLeLe
<AL= D' <= G AL C'PPAULARY bPULAY
<GRAY b <ALE o' <AL b TLC
bPLAdRe:

© 6% 'CN <GP ANARY Job b D1
ASAS CIP>pY

Speckled alder

The same kinds of tests on
speckled alder suggest that it may
have some effect on weight, and
definitely improves blood sugars
and insulin response. As with the
preceding two studies, we still want
to know exactly how the tree does
this. Despina will put the results
from this study into a third article.
Together, these three articles will form the core of
her PhD thesis.
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UPDATE ON MERIEM OUCHFOUN’S STUDY OF
LABRADOR TEA IN MICE
Meriem did the same kind of studies on mice as
Despina to find out how Labrador tea produces
its effects. She found that the mice that were given
Labrador tea:

* Gained 6% less weight.

* Had lower levels of blood sugar (by 13%).

e Had lower levels of insulin in the blood
(by 65%).

* Accumulated less fat in their livers (by 42%).

As a result, their livers were less inflamed.
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1.“A combination of Catechin, Epicatechin
and Quercetin underlies the in vitro
adipogenic action of Rhododendron
groenlandicum, an antidiabetic medicinal
plant of the Eastern James Bay Cree
pharmacopeia” FRP-024-1-09 AJc"bCrox
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How does the plant do this? In the muscles, Meriem
found that the plant uses the insulin path to increase
the number of “trucks” (GLUT transporters) that
carry sugar from the blood into the muscle. In the
liver, it uses two different pathways: the insulin one,
and another one that does not involve insulin. The
plant seemed to act mostly on the liver and muscles;
it had few effects on fat tissue.

Meriem submitted her master’s thesis December 21,
2010. She has also written two articles that are now
going through the review process:

I. “A combination of Catechin, Epicatechin and
Quercetin underlies the in vitro adipogenic action
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of Rhododendron groenlandicum, an antidiabetic
medicinal plant of the Eastern James Bay Cree
pharmacopeia” FRP-024-1-09. (The plain-language
summary is called “Ingredients in Labrador tea
that affect how our bodies store fat.”)

2. “Rhododendron groenlandicum, an antidiabetic plant
of the Eastern James Bay Cree, attenuates insulin

resistance in a diet-induced obesity mouse model”.

FRP-025-1-10.  (The plain-language summary
is called “How Labrador tea affects diabetes
in mice.”
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We know that being obese raises people’s risk of
getting diabetes.Yet one theory about diabetes says
that it is partly caused by a person not being able to
make enough fat cells to store all the calories they
are taking in. Instead, some kinds of fats (called free
fatty acids) accumulate in muscle cells and liver, and
this helps create insulin resistance. According to this
theory, things that help fat cells to reproduce and to
store more fats would actually help with diabetes.
Some of the standard diabetes drugs—including
Rosiglitazone (Avandia)—work on this principle. So
in a separate project, Meriem worked with people in
the Arnason lab to try to identify the ingredients in
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northern Labrador tea that make fat cells store the
“good” fats. This will be the subject of a third paper.

HobaA EID’S STUDY OF HOW MOUNTAIN CRANBERRIES
WORK INSIDE THE BODY

Even though Hoda finished her PhD last summer,
she stayed on for a few months to finish looking
at how mountain cranberries work. Her study, like
the ones above, used mice that were fed a high-fat
diet. In contrast to our earlier study, in this one
the mountain cranberries did not help the mice to
take off weight. But the current study used normal
mice, while the earlier one used a special kind of
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mice—ones that have a genetic problem so their
bodies don’t send them the usual signals to make
them feel full and stop eating. Perhaps mountain
cranberries only reduce weight in animals that have
this particular type of appetite-control problem.
However, in the current study, mountain cranberries
still did other good things:

* They lowered blood sugars (by |1%)
* They reduced the amount of fat that got stored
in the liver (by 44%)
Hoda’s tests showed that cranberries do this by
using the insulin pathway to increase the number of
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“trucks” that move sugar into muscles. In the liver,

the plant uses both the insulin path and the other
one to produce its effects. Hoda is now writing an
article about this.

The journal turned down her earlier article on
mountain cranberries, but she is revising it and will
try again. (The article was titled “Vaccinium vitis-
idaea, a medicinal plant of the Eastern James Bay
Cree, mobilizes L6 muscle Glut4 transporters and
exerts anti-obesity and antidiabetic effects in vivo.”
The plain-language summary is called “Lowbush

Cranberries as a way to fight weight and diabetes:

results from some studies on mice.”)

CAROLINE OUELLET’S STUDY OF HOW TAMARACK AND
BALSAM POPLAR AFFECT THE WAY THE LIVER AND GUT
HANDLE FATS

The Elders recommended that we look at tamarack
and balsam poplar, and Lidia Nistor’s studies said
the same thing. So now Caroline is looking at how
these two trees affect the way our livers and guts
handle fats and cholesterol. To do this, she is using
the livers and guts from the mice in Despina’s study
(described above). She is also looking at some other
aspects of how fat gets made and carried into the
cells. Caroline plans to finish her Master’s work in
April 201 1.
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ABIR NACHAR’S STUDY OF HOW THE PLANTS AFFECT
HOW MUCH SUGAR THE LIVER MAKES

Insulin and some other drugs help our livers to
make less sugar, and store more of the sugar they
do make. This lowers the amount of sugar that gets
into the blood.Abir is screening all 17 Cree plants to
see if they might do the same thing. Balsam fir seems
to have strong effects on the liver, so Abir has been
trying to find out which ingredients in balsam fir
do this. She has been breaking the ingredients into

smaller and smaller groups, and testing each group.

She has found three ingredients that are very good
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at making liver cells produce less sugar and store
more of it.

Abir has also been looking at 2 of the | | ingredients
that we separated out from pitcher plant (one of
which is completely new).The first ingredient seems
to have strong effects.

Abir transferred to the PhD program at the end of
December 2010.



oD"drort! Nbd" DN B VP ASKA'Y, b4
V59 <= &=N= V D>°bY 16> V oD"droA",
M4 Lb Vd? b AL <KA"U"™ VND V Td<pit
V od"droA" Vb <"b> V A'"NJ"bo" Jod"

Lba"A D'r B "0 ASARY, PL <pd e
acnNe < Debb b < od'droAb Y
b <GJAY b Ay <A™ <AND < TIAPRY
4 od'dreAt b N< G AN ol

Vod" ¥V oD"dro"be" ASALS A T = Ubo"A < oD"droAY, ASAS A T e
V Vud" 1be V ooDd'droA", V4 et LG <pd" b oo d"dro AL <FAY bbb
1 A" PNRIUT Jod LDV N ThpL L A" PN ol LDV U rbpv
Nd V Ay <<NPllborY  <Jod" D N < AL <ANITPoRY" ot
V od'deort 1bd", Ve L 0 ad"dre AP Lho"A, <9 T L
Lo "<" [P "Aboy o< b AL _ [Po'q"  [Po"APore <ob b
o—.)r“‘qlk"U"bx ! . ) > Af O‘.)PI‘Lllun"bx

dod P b Ar odrasun RN doh Fe b AL edrlan
o, V99 dod b NA'CCE VT o, <NAY ol b NA'NCE
o*)"drko-.'."b_o'A"l" <|o-c.o-/.\"l"'o%c Lb i%/ " O_)."d.llO_IILO_'AL' o€ o-_/.\"L’ P% L
A=dU-<>", Pb driCe o TPV 17 N S A=dCI>", reodriCe dobt o] 17

""" Gt VAL o D"dro"boA,
b4 0 ooraptUte GV e
oD"dro"bo" g Vi dpt
V AL NL>"boA"™:
1 P CAPAVLAY g N P boVR"CY"
“o TLY Al <cU A'Pd

_ vV Ar
"CD>AlL™ Geort

=1 FOAMAVLAY 1 AU Sbe
<lcU ALg"
1 P OAPTAVLAY Vb 1 ARAL

DJ’II'DLb"L’ 'cb.b°‘ o€ rl'.do‘"l’ To%c i_b
VND T=C"A 1 I boVr'"Cd" Sb° o€

Mdos

Coas 8>S b <G<NP"B'U™ Jod" V. NAP=9C
dod 1 P ord'CooA™ I [PV Vb S°
b Ar <A"U'boA™

Se 0 Ldabt Co4c <od b Ay Ma" Jod
'V b AL oDMIM"Ubs"be"  o"C>M"Pbe"
1 D'" LoCboA" Vo S <blMboA™, b4
[PV Lot <o€ b LPa<°Ura"AL<prorl.
<d-A da4aA AP'Ad, V<9 L ApsCle v

NAN SHANG’S STUDY OF THE INGREDIENTS
IN TAMARACK

Like Labrador tea, tamarack seems to help fat cells
to reproduce and to store fats that actually help
with diabetes. So Nan has been trying to find out
which ingredients in tamarack produce this effect.
She has found a few of the ingredients responsible,
one of which is completely new. However, her tests
suggest that you get more effect from several of the
ingredients acting together than you do from any
one ingredient alone. Next, she will try to identify
the best combinations, and then write an article
about her study.
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Another part of Nan’s project is to compare what
happens when you dissolve the plants in water or
in ethanol. She will be trying all 17 plants both ways,
and testing if it makes a difference to how well
the plants:

* make fat cells store the “good” fats
* help muscle cells to take in sugar

* help the liver to make less sugar or store more
of it
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DANIELLE SPOOR’S PROJECT ON USING MATH TO
UNDERSTAND ALL THE RESULTS SO FAR

Danielle has collected the results from all the
studies the Anti-diabetic Plant Project has done, and
put them into a large computer table. With help
from Alain Cuerrier, she is using math to look for
links between the different pieces. For instance, we
might find links we hadn’t thought of between the
Elders’ knowledge, the ingredients in the plants, and
the plants’ effects—both on diabetes itself and on
the complications of diabetes. This may lead to new
ideas about how and why certain plants work better
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than others.We also think this analysis will confirm
our impressions about which of the plants have the
strongest effects.

CHARLOTTE GAUTHIER-SIMARD’S STUDY OF HOW THE
PLANTS AFFECT HUNGER SIGNALS

The fat tissue in our bodies creates chemical
messengers that play a role in telling us when we
are full and also affect how our bodies handle
insulin. (These messengers are called Leptin and
Adiponectin.) Charlotte’s project was to test all |7
plants to see if they make fat cells in the lab produce
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more of these messengers, or fewer. Unfortunately,
there were some problems with the tests, so we
did not learn about the messenger that controls
appetite. However, we did learn about the one that
affects how our bodies handle insulin. Of the 17
plants, balsam fir and white spruce seem to have the
most effect on this messenger.
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MICHEL RAPINSKI’S STUDY OF HOW LATITUDE AFFECTS
THE INGREDIENTS AND STRENGTH OF LABRADOR TEA
AND PITCHER PLANT

Past studies have found that plants that grow further
north often have more healing effect. This may be
because plants produce ingredients to help them
withstand strong light, and plants that grow in the
long northern days make a lot of these ingredients.
Michel wanted to see if Labrador tea and pitcher
plants had more of certain ingredients, and stronger
effects, depending on how far north they grew. He
collected samples of these plants from around five
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. “Stimulation of AMPK and enhancement
of basal glucose uptake in muscle

cells by quercetin and quercetin e, <
glycosides, active principles of ol g
the antidiabetic -~

medicinal

plant Vaccinium vitis-idaea” b ﬁ?ﬁi ‘
AL"bUY, b Lra'Vibe AC, LSNs,
het, 1'GLe, <eqe, verdD-geCsd, N
"JC¢ (Mol. Nutr. Food Res. 54:991-

1003; 2010)x <* <AJL> b LPa"AboA",
V>4 4> “How lowbush cranberry works
to lower blood sugar levels” b AJo"bU'
VD4 =V LPaUbY V AL APMAVLp
ANPTE® &'C" 0 P AN Sbe g,

3. “Anti-adipogenic activities of Alnus incana
and Populus balsamifera bark extracts
Part I. Sites and mechanisms of
action” b ALc"bUY, b LPa"V"be°
LN, VYA, 1'dLS, Rt "<ah,

Jsare, "<dC¢% (Planta Med.
76:1439-46;2010)x <= Lb <AL= b

of the Cree communities. So far, he has the results
for ingredients. It seems the plants do indeed make
more or less of some ingredients depending on
where they grow, but the more northerly plants
don’t always have the most. Michel has now moved
on to looking at whether the plant’s healing strength
changes with where it grew.

UPDATE ON PUBLICATIONS

Articles that have been published since the
last meeting

[. “Inhibition of intestinal glucose absorption by
antidiabetic medicinal plants derived from the
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1. “Inhibition of intestinal glucose absorption
by antidiabetic medicinal plants derived
from the dJames Bay Cree traditional
pharmacopeia” b ALc"bCl, b Yo"
—NL ~Cs <=Nb, S5A Lo, & ver<d-
JoCsd, Lo dsare, dre -4, A4S "<GC
(J. Ethnopharmacol. 132:473-482; 2010)x
<= Le AALS b TPa"APoAr, <D>d
“Can the healing plants affect how our
guts handle sugar?” b ALo"bCl <I>9 <=
<G reach L M APAGARY o'C>rrpet
<G ASARY Sbe TNP,

2.“Stimulation of AMPK and enhancement
of basal glucose uptake in muscle cells
by quercetin and quercetin glycosides,
., active principles of the antidiabetic
» medicinal plant Vaccinium vitis-
; idaca’ b ALoUBCY, b [Po<n
Y A N5, Let,  Indle, <cSe,
Ver<d-<geCY, "<JC¢ (Mol. Nutr. Food
Res. 54:991-1003; 2010)x <> <A/ b
MPo"APoAl, <>¢ <> “How lowbush
cranberry works to lower blood sugar
levels” b ALc"bCl <> <= < TPacCv
AL APTAARY APPT &'C L ASARY
c;;'bo rhghe,
3. “Anti-adipogenic activities of Alnus
incana and Populus balsamifera bark
extracts Part I: Sites and mechanisms

of action” b AJ‘o-”:k?C"’, _B FHo-'i<1'""
L°No, VWA, 1'dLS, het, "<nb,
<Sare, "JC%  (Planta  Med.

76:1439-46;2010)« <= L* <AL b
James Bay Cree traditional pharmacopeia” by Lidia
Nistor Baldea, Louis Martineau, Ali Benhaddou-
Andaloussi, John Arnason, Emile Lévy, Pierre
Haddad. (J. Ethnopharmacol. 132:473-482; 2010).
The plain-language summary of this article was
called “Can the healing plants affect how our guts

handle sugar?”

. “Stimulation of AMPK and enhancement of basal
glucose uptake in muscle cells by quercetin and
quercetin glycosides, active principles of the
antidiabetic medicinal plant Vaccinium vitis-idaea”,
by Eid, Martineau, Saleem, Muhamad, Vallerand,
Benhaddou-Andaloussi, Haddad (Mol. Nutr. Food
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4. “Anti-adipogenic activities of Alnus incana
and Populus balsamifera bark extracts
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of actives salicortin and oregonin,” )
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Res. 54:991-1003; 2010). The plain-language
summary of this article was called “How lowbush
cranberry works to lower blood sugar levels.”

3. “Anti-adipogenic activities of Alnus incana and
Populus balsamifera bark extracts Part [: Sites
and mechanisms of action.” by Martineau, Hervé,
Muhammed, Saleem, Harris, Arnason, Haddad.
(Planta Med. 76:1439-46;2010).The plain-language
summary of this article was called “Fat-fighting
potential of speckled alder and balsam poplar.”
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4. “Anti-adipogenic activities of Alnus incana
and Populus balsamifera bark extracts
Part 1II Bioassay-guided identification

of actives salicortin and oregonin,” b
AL"6CY b TPo"G" LN, 1']LS, Ret,

VYA, "<dns, <sare, "<C¢ (Planta
Med. 76:1519-1524; 2010)x <i>¢ D>

& TPo"AP: D' > A=Al b
MPaCl <= L° <AL= b TPa"APoAY,
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5.“A combination of Catechin, Epicatechin
and Quercetin underlies the in vitro
adipogenic  action of Rhododendron
groenlandicum, an antidiabetic medicinal
. plant of the Eastern James Bay Cree
‘\ pharmacopeia” b AS'c"bCl, b Yo"
Dle qnp-Jacd, Jhel, Lt
Jsare, LN, "dC% <= Lb <AL
b rracy, <i>¢ <= “Ingredients in

Labrador tea that affect how our
bodies store fat” b ALc"PCl <>¢ <
<G react 4 A'Nd"™ Lb* 4 od'droAl
<o bPUAG™ <G C'P"ALARY A'Ppe DI o
<4 AL Po<dr'Cd" Al

4. “Anti-adipogenic activities of Alnus incana and
Populus balsamifera bark extracts Part Il : Bioassay-
guided identification of actives salicortin and
oregonin,” by Martineau, Muhammed, Saleem,
Hervé, Harris, Arnason, Haddad. (Planta Med.
76:1519-1524; 2010). This is the second part
of the article above. The plain-language version
summarized both parts together.

L 2R 2R R 2

&



6. “Rhododendron

groenlandicum, an
antidiabetic plant of the Eastern James
Bay Cree, attenuates insulin resistance
in a diet-induced obesity mouse model”
b ALc"bUY, b Lra"V'be Dl>e <o
<9, Jhet, Jsare, "<Ch e <1/\J“° b
LPa"AboA™, VI>¢ <* “How Labrador
tea affects diabetes in mice” b AL o"bU'%
VD4 Qe Vo LraUt €= vV AL Cb"B>d-Ce
<AL VS <GbMMa-Co dod bM<

.“Vaccinium vitis-idaea, a medicinal plant

of the Eastern James Bay Cree, mobilizes
L6 muscle Glut4 transporters and exerts
anti-obesity and antidiabetic effects in
vivo” b AL'c"bUY, b LPa"V"b° AS, <q°,
Dl>e o Soqe Ll JSare, AAs,
"G 4 <AL b LPa"AboA'", VDI
<> “Lowbush cranberries as a way to
fight weight and diabetes: results from
some studies on mice” b ALo"bUlx VI>9
<4* V. LraUt ALPTa* Vo <o oA™
1 D' LSCboA"™ Vo C'M>a oA b4
V S<blMboA™: b AL <A"UboA"™ b
o OMIrLbsCe ALY

6. “Rhododendron

. “Vaccinium

groenlandicum, an
antidiabetic plant of the Eastern James
Bay Cree, attenuates insulin resistance
in a diet-induced obesity mouse model”
b ALT"6Cl, b Po"d"v pl>e AGO,
<Sqe, Jhel, Jsare, "<GCh e NS
b l'r’o-”APo-'A", <>9 <> “How Labrador
tea affects diabetes in mice” b AL o"bCl%
<> Qe G rract ¢ G Ay Ceidv
NS G LGP ol bPULAJRO.

vitis-idaea, a  medicinal
plant of the Eastern James Bay Cree,
mobilizes L6 muscle Glut4 transporters
and exerts anti-obesity and antidiabetic
effects in vivo’ b ALc"bCY, b TPo"<"
AS, AGe, D> G S—Ge L L Sg P
AAG, "<Ch < <AL b TP"APoAY,
<>9 <> “Lowbush cranberries as a way
to fight weight and diabetes: results
from some studies on mice” b AL o"bCl%
>4 e G rrach Arrre < <AP'CPoAY
L D' LoCPoAt G C'r>acAt Ph
4 SdPMboAt b AL <A'CPoAY b
oOMUrLPoAL ALY,

insulin resistance in a diet-induced obesity mouse
model” by Ouchfoun, Brault,Vallerand, Musallam,
Arnason, Haddad, The plain-language summary of

Articles that have been reviewed by the
communities and will soon be sent to a journal

5. “A combination of Catechin, Epicatechin and
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. “Rhododendron  groenlandicum,

Quercetin underlies the in vitro adipogenic action
of Rhododendron groenlandicum, an antidiabetic
medicinal plant of the Eastern James Bay Cree
pharmacopeia” by Ouchfoun, Guerrero-Analco,
Musallam, Saleem, Arnason, Martineau, Haddad.
The plain-language summary of this article was
called “Ingredients in Labrador tea that affect how
our bodies store fat.”

an anti-diabetic
plant of the Eastern James Bay Cree, attenuates

this article was called “How Labrador tea affects
diabetes in mice.”

. “Vaccinium vitis-idaea, a medicinal plant of the

Eastern James Bay Cree, mobilizes L6 muscle
Glut4 transporters and exerts anti-obesity and
antidiabetic effects in vivo” by Eid, Brault, Ouchfoun,
Thong, Vallerand, Musallam, Arnason, Sweeney,
Haddad.The plain-language summary of this article
was called “Lowbush cranberries as a way to fight
weight and diabetes: results from some studies
on mice.”
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NEW MEMBERS OF THE HADDAD LAB

Michel Rapinski arrived from the Arnason lab to
finish his work on how growing location affects a
plant’s healing strength.

DEPARTURES
Meriem Ouchfoun finished her Master’s thesis.

Hoda Eid finished the extra work for her project.

STUDENT PROJECTS/THESES TO FINISH AFTER END
OF FUNDING

Nan Shang: more laboratory work needed (enough
to have material for two articles). Nan has a

d P NPt d-doff doC "qCe <
Fve aA=e L <P Ndee DN <o <Sare
<L Afe Job b dANSeN ol <
ASAS APITPY G o D'dro A o "C>PIrPe
DI doC oad <G <N o"Cr,

4 Lfv <4dof

S PSP Tt D> Jol LS Ot
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FLARY TS L'PARL < B AP'CPoAY
D'r Scbo

& S AND TN o)< L <dANPS
doC <G D"" oDMUA'CPoAY Ub> (¢ Lo L
P TPo"APoAY & TPo"AP"). LAGL <SP
>'r CAP'<GPoe &> U PdNLAS, e Le LAY
PP oD-<dple Lot pie >C G B'r JANIS
(AL-<d $300/Ar")x

Co4ac dNPAL-SSS: oI <KND TN o d)-<Ir"Cd>
L <ANPS o<dr'Cdd L PodA'N™ ol
b ralrt b MPa=Clo"ALARNY ol |
APAIS <G5A dndAc U Lo U TPe"d" <ol
[Yo"APor° PhD OF b ALo"bCrl

UMAQ "SALN: ol <N TN o D<4r"Cd™
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O b AS"bCrY%

>0 B> <AL < Trach TPe"APe D' <= <ND =N
b MPach MPo"Ape o€ "<CC < b D'PARK

scholarship from China, but will also need some
funds from the team (about $300/month).

Danielle Adiyiwola-Spoor:no more lab work needed.
Must finish analysis of the computer table with Alain
Cuerrier. Must then write up her PhD thesis.

Despina Harbilas: no more lab work needed; must
write up her PhD thesis.

This is a simplified summary of a more technical report from the
Haddad lab.
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D. Report for the
Bennett Lab
(January 2011)

In this lab, we look at how the plants affect the
complications of diabetes. (This means the illnesses
that are caused by diabetes, or that often go along
with it.) In particular, we are looking at the illnesses
that happen when high blood sugar damages the
nerves—either the small nerves in our feet, hands,
and eyes, or the nerve cells in our brains.
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rgn, i,
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(PLivdoAr? 2011)

>C <G DT odMLACPoAY o 'CPIrPe,
<9 G <G<A"CPAY C G AL C'PTALARY
c"CPIPPE DI e G AL AGPAMNAGE G
S<PM oo A (D9 <= ACCALAY" o€
S<PMMbo AL G D"PARY PL Lo ACCAGA®
<4 ands Qe D' ot < M<IPrbG)
> 9= G Po<dA'"NL" ACAQA" G D'
aNdS qd> oy a=b A=A <G ASARP
Sbre DI ol G <IN AdNorY o¢
<4 D" eI Adol o G BN ohdPC

Jdo¢ DA, AP, PR Deredt, P
Le <4 Aanert dob G D' oDrC o€
>N"A"

d odrsirtCPoAt Pl L P
ob"ALARY 4 D=PL 4 AdlAMAGE 4
SdPMMboAY Py LY 4 AQlAR'AQY <
SdPMMboAY do¢ ALY d A'CE
bSc. Ao Pacbt <P NdeLe >C L <r
<JANPE, <FAG <G odPLr'N" IpPCere
AL C'P'D>drvt A" LbS <G S<IPMM b,
<= &cNt b AL ATARY B <G AL
oOMUA'CPAY, <D>¢ <* L ALGd"IPoAY
ALY Ube U S<dPMmbl, <GB>d <> M=np-
<4 LLPocAY  Sbre = bSAL PL O AC
<M P <ANDY <ob LM Arad"<SPoAY
JAILNY Lbe L SdPrmby,  <WAY ol
b o"dPoAb  DD=a>A" b S<PrYpY
<Grdt LSk N AP, <9 9 b A"
ALQd"PoAY ALY Ube L S<dPT™bY,
PL L P oD ULr'CPoAY QpPCe C< L P
APA<IARY <b L M AN o <G >
T IPa ALY DI Qe ot ACATY
W ASAPRY Dbe 'd', o rsbCA'Cde Lb

“8" CHECKING IF PITCHER PLANT MIGHT
PREVENT PRE-DIABETES OR DIABETIC
COMPLICATIONS IN MICE

Carolina Cieniak has joined the lab to look at
how pitcher plant affects complications in mice

,‘E‘y
. ;}b AP <A dobt b Pdott

* that are predisposed to diabetes. The first step in

these tests is to make mice pre-diabetic by giving
them moderate, constant doses of sugar. Carolina
and Fida Ahmed have found that they can produce
a pre-diabetic state by giving mice sweetened
condensed milk every day for months. Their original
idea was to make a group of mice pre-diabetic, and
see if pitcher plant helped protect their nerve cells
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against the damage that high blood sugars cause.

They were surprised to find that when they added
pitcher plant to the milk, the mice’s blood sugars
went back to normal—so there was no nerve
damage to protect against. These mice have never

become diabetic, and they are now five months old.

This is exciting, but we still need to repeat the tests
to be sure of what we are seeing.

APPCORe o€ DDa >t <NAY deN b
ASARRY Db DM ot GAJSP—<9
LY odr D' od<dr"Cde UL APMAdY <db L
P AdNort o€ <G D' oD% ol ASbS
DIr o SPMMBDY o ALY, e Lb
obd APLAY oAV b [Lpa'Cde B>, 9 Lb e
ALad> L ATARCL" B> b AL odrsLetni
<G L UL Lena"™>b" <= b Ay <SA'NL",

d eOMLACPeAL ARPCe L CUPUALANY
do¢ dN® ACCAa A" doC 4 P'TARY
AaN' 4 PB'"M o"drPaocAv

dNe" ACAGA" b Y <> G S<PMboAY,
<> G4 <APARY <G AGPARMNAGY Dbe do¢
<G D'"M oA cAYN 4 Lb G S <PMMboAY,
<G>9 <G ASARAGE <IND U TPARTA-GY dnet
<GIAA, <G> ARY G AN Q<o <=
<G S <PMboAl, <IND TPANMA<Ge <> TN"<
<G'dAAs GLATSS  Alzheimer's b AJo"bCl
>4 L b ooorsLa'nl™ e dppPCe o
<AL G ALY YA L Qe
JRhATSS G ALad" <9 b A" <SA"NL"
C< UL ob"ALARY B o"Crirpe D' e
A=l ASAM G ASARY SDbe M'd'v L' o
b ASARY JAJSPY UbS b S<dPTMbb. T
Lo, odd D' ASARY LbY A" rLrCas
q= Fert G ANARY B "CPIPPe o C
Fort G Arad" ACCAL A

CHECKING IF PITCHER PLANT COULD AFFECT OTHER
DISEASES CAUSED BY NERVE DAMAGE

Other diseases besides diabetes also involve sugar
damage to nerve cells. It seems that diabetes
can make some of these other illnesses worse.
For instance, some people think diabetes makes
Alzheimer’s worse. So we tested pitcher plant on
mice that had an illness similar to Alzheimer’s. We
wanted to see if the plant would prevent high blood
sugars in these mice the same way it did in pre-
diabetic mice. Curiously, it did not. We are trying to
figure out why the plant has different effects in these
two situations.
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CHECKING IF PITCHER PLANT COULD LOWER ANXIETY

People who have chronic diseases like diabetes or
Alzheimer’s often feel very anxious. We wanted to
know if pitcher plant might have calming effects in
these situations. So we put mice in situations that
would make them anxious, and checked if the plant

helped.We did this with four different groups of mice:

* healthy mice
* pre-diabetic mice
¢ mice with an Alzheimer-like illness

* mice with both pre-diabetes and the Alzheimer-
like illness.
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So far, our results suggest that the plant helps
mice to cope with moderate-stress situations (like
exploring new ground or spending time in brightly
lit areas). It doesn’t seem to help in high-stress
situations like being around an unrelated mouse.We
are doing more studies on this.
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LOOKING AT HOW THE PLANTS AFFECT THE
“MESSENGERS” IN NERVE CELLS

In these tests, we are focusing on what happens
inside a nerve cell to set off the changes that end
up damaging the nerve. Nerve cells contain several
kinds of “messengers” that tell the cell to act in
certain ways.We know that diabetes interferes with
these messengers. This causes changes in how the
nerve cell works,and we think those changes lead to
nerve damage.We looked for damage to the nerve
cells located in two different spots: the base of the
spine, and the brain.
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In our first set of tests, we looked at a special kind
of nerve cell—nerves that connect to the spine.
Damage to these specific nerves causes the tingling
that some diabetics feel in their hands and feet. In
these tests, we used mice taken from the Haddad
lab’s studies. These were mice that had been fed a
high-fat diet along with balsam poplar or tamarack.
We wanted to see how the “messengers” in these
mice’s nerve cells changed. We focused on two
particular families of messengers. Camille Juzwik, an
Honours student, has looked at some messengers
that change when a mouse becomes diabetic. When
you give the mice tamarack, these messengers go
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back to normal. But balsam poplar does not have
this effect.

Fida Ahmed is doing the same kind of studies, but
looking at how Labrador tea affects nerve cells in
the brain. The Haddad lab did a study in which they
fed mice Labrador tea at three different doses. Fida
is now looking at the brains from these mice to
see what happened to some of the “messengers” in
their brain cells

This is a simplified summary of a more technical report from the
Bennett lab.
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E. Report for the Johns lab
(January 2011)

Recall that “free radicals” are particles that damage
our veins, and that people with diabetes make more
of them than usual. Plants, foods, and medicines that
fight free radicals are called “antioxidants.”The Johns
lab has been looking at antioxidant effects of the
Cree plants. The work focuses on three areas:

I. Identifying which ingredients in the plants are the
strongest antioxidants
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2. Finding out if key ingredients from the plants
actually make it from the gut into our bloodstream,
and from there to other parts of our bodies

3. Finding out if the plants protect against fatty liver
disease, and the free radical damage that goes
with it

IDENTIFYING ANTIOXIDANTS IN THE PLANTS

A plant may have hundreds or thousands of
ingredients. Cory and graduate student Gina Monk
are trying to find out which ingredients are the best
at fighting free radicals. They plan to look at as many
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plants as they can before the end of the project. So
far, they have looked at two of the best antioxidant
plants: black spruce, and tamarack.

In black spruce, they identified the key ingredients
in the bark that fight free radicals. Now they are
looking at the ingredients in the cones. In tamarack,
they found some ingredients that are very strong
antioxidants. Interestingly, these are not the same
ingredients as the ones that seem to help fight fat.
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FINDING OUT IF THE INGREDIENTS IN THE PLANTS GET
ABSORBED INTO THE BODY

When we eat or drink any food or plant, it passes
through the stomach and into the gut. From there,
nutrients and other ingredients are absorbed into
our blood, and spread to other parts of the body.
But some ingredients do not get passed into the
blood. It is important to know if an ingredient goes
into the blood or not, because if it does not, it will
probably not have an effect in the body. The Johns
lab is working with the Arnason and Foster labs to
try to measure whether specific plant ingredients
get passed from the gut into the bloodstream.
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FINDING OUT IF THE PLANTS PROTECT AGAINST
LIVER DAMAGE

When liver cells are exposed to some kinds of fat,
they quickly develop large fat droplets inside them.
Once the cells have a lot of fat inside them, they
start to make more free radicals than usual. Patrick
has been looking at how the plants act on fat and
free radicals in the liver. He has found that:

* Many of the plants help to reduce the amount
of fat in liver cells that have become too fatty.
Balsam fir, tamarack, showy mountain ash,
pitcher plant, jack pine,and northern Labrador
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tea all do this. Oddly, two plants—stag’s horn
club moss and balsam poplar—have different
effects depending on whether the liver cells
are healthy or too fatty. These two plants
lower fat in healthy liver cells. But in fatty liver
cells, they actually make things worse.

* All of the plants help to prevent fatty liver cells
from making more free radicals than usual.

How do the plants act to reduce free radicals?
There are two possibilities. The plants might fight
free radicals directly. Or they might encourage the
cells to make more of other products that fight
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free radicals. One such product that a cell makes is
called glutathione. Patrick and Nicola Grant (a new
lab assistant) have been looking at what happens to
glutathione levels when you add plant extracts. They
have been doing this using both normal liver cells
and fatty ones. Nicola is also trying to find a way to
measure levels of the enzyme that is responsible for
making glutathione.

Arvind has been looking at whether the plants
affect how fatty liver cells respond to insulin. He
and Patrick checked to see if the plants that are
best at fighting free radicals are the same ones that
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help with insulin, but they aren’t. They presented
their findings at the 1 1th International Congress
of Ethnopharmacology in Spain last September and
won 2M9 place for their poster.

This is a simplified summary of a more technical report from the
Johns lab.
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F. Report for the Foster lab
(January 2011)

This lab tests the plant medicines for
safety. We are at a stage where we
are testing specific ingredients. We
are looking at their structure (shape),
which will help us to understand
their properties.

We began with an ingredient in black spruce called
pungenin. When pungenin is eaten, our bodies
break it down and change it in various ways, turning
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it into new kinds of ingredients. We
are trying to see what these new
ingredients might be and if they make
the medicine more active and safe, or
less so. So far, we have found six of
these “breakdown” ingredients.

We are also starting to look at
rhaponticin, a major ingredient in
tamarack bark extract. Other peoples have used
rhaponticin to control allergies, thin the blood,
fight inflammation, and fight diabetes. Like pungenin,
rhaponticin gets broken down and changed inside
our bodies.
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Now we have begun to test what happens when
you put pungenin, rhaponticin, or some of the
other plant ingredients together with a western
diabetes medicine. Will putting these medicines
together cause them to break down into different
ingredients than before!? If so, this would also change
the medicines’ safety. The western medicines we are
using in these tests are Gluconorm (repaglinide) and
Diamicron (gliclazide).

This work is progressing nicely. We have found
that the “breakdown” ingredients of the western
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medicines do indeed change when they are put
together with some of the plant medicines. So far, we
have looked at how all 17 of the Cree plants affect
the way our bodies break down Gluconorm. (We are
also including a non-Cree plant, roseroot stonecrop,
in our tests.) The results are much like the ones we
found in our earlier studies of how the plants affect
specific enzymes.That is, we still think that Labrador
tea and Northern Labrador tea are the plants most
likely to affect how western medicines work.And we
still find that mountain cranberry is the least likely to
affect western medicines.
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The next step will be state-of-the-art studies of how
the plants and medicines act on liver cells.

PRESENTATIONS AND OTHER PRODUCTS

I. Rui Liu will soon defend his Master’s thesis. (The
plain-language version of Rui’s thesis was titled
“Cree healing plants, Chinese plants, and western
medicines:Are they safe to take together?”)

2. We have submitted an article to a journal for
publication. The plain-language summary of
this article was called “Testing if teas and some
traditional medicines could interfere with western
drugs.” The full title was Tam TW, Liu R, Mao J,
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Arnason T, Krantis A, Haddad PS, Foster BC.
The Effect of Leisure and Medicinal Teas on the
Activity of Human Cytochrome P450-Mediated
Metabolism.

3. One of our earlier articles was published. The
plain-language summary of this article was called
“Can the healing plants be combined with western
diabetes drugs?” The full title is Tam TW, Liu R,
Arnason JT, Krantis A, Staines WA, Haddad PS,
Foster BC.Cree anti-diabetic plant extracts display
mechanism-based inhibition of CYP3A4. Journal of
Pharmacy and Pharmacology, January 201 |.

This is a simplified summary of a more technical report from the
Foster lab.
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Putting Cree Traditional Medicine First
Study: progress report

Traditional healing from the land is integral to Cree
culture and many people regularly use locally available
plants for treatments and healing. The researchers
involved in the Anti-diabetic Plant Project found that
some traditional medicine plants not only act to
treat symptoms of diabetes but are also safe when
combined with Western medicine.

Since 2009, a small, locally-controlled study
has been on-going in Mistissini to assess using
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traditional medicines in diabetes care. Known
as E Nikanstaakanuuch linuu Nitakuyin (Putting
Cree Traditional Medicine First), the project is
investigating a more culturally-adapted approach to
diabetes management in Eeyou Istchee.

Patients joining the study agree to follow a 6-month
traditional treatment from one of the Healers while
continuing their regular, clinical treatments. They
give permission for the study to analyse the results
of the blood tests they take every three months.
Those enrolled receive their regular blood tests as
well as some extra ones to assure safety.
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In total, 49 participants registered to be part of the
study. Of these, 24 are carrying through for the entire
6-month period, while 25 have stopped for various
reasons: some never began, others travel frequently
outside the community, a few had other health
problems that were judged unsafe by the healers,
and some did not take their medicines regularly.
Nine patients have already finished the six month
study, and 8 of them have decided to continue using
a combination of traditional medicines and Western
medicines for their diabetes care.

The Cree Health Board is now analysing the
results from the tests and these will be presented
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to the community partners who own the study.
The testimonials of some participants with pre-
diabetes have been very positive. They find that
using traditional medicines has helped them to
control their blood sugars. Collaboration between
traditional healers, the local clinic, and patients
with diabetes has been a positive experience in
Mistissini and now the healers from Mistissini will
be sharing their experiences with healers from
other communities.

Karoline Gaudot
PCTMF Research Coordinator
Cree Nation of Mistissini
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