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We are now into our 8th year of collaboration on
the anti-diabetic medicinal plant project. Our unique
partnership involves Eeyou healers,elders,community
managers and health system managers from Eeyou
Istchee, and scientists from the Universities of
Montreal, Ottawa and McGill. Officially known
as the Canadian Institutes of Health Research
(CIHR) Team in Aboriginal Anti-diabetic Medicines,
the project continues to serve as a catalyst for
opening up discussion around traditional medicine
between scientists and healers, and within Eeyou
Istchee. The project started in the region in 2003
because the Cree Nation of Mistissini was looking
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for ways to promote Eeyou medicines and healing,
and Pierre Haddad from the Université de Montréal
had an idea that Eeyou medicinal plants might
also prove effective as diabetes medicines, despite
the fact that Eeyouch had not had much need for
diabetes medicines before the 1990s. Soon after the
project started, the Cree Board of Health formally
adopted a position to promote Eeyou medicines and
approaches to healing.

Beginning in Mistissini in 2003 (Whapmagoostui
joined in 2004) with three-year funding from CIHR
and the Natural Health Products Directorate of
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Health Canada, the partners later received a five-
year grant from CIHR that ends March 201 1. This
project began a discussion that continues to snowball,
involving ever more people. This is especially true
with this Final Annual Retreat hosted by the Cree
Nation of Mistissini which has not only invited all
the project partners from their own community,
Whapmagoostui,VWaskaganish and Nemaska, but also
representatives from all the remaining communities.
Specifically, on August 18, 2010, they will be hosting
an Eeyou meeting to talk about the role of Eeyou
medicine and healing within the region.
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In the last few years, several key events occurred:
Waskaganish and Nemaska were welcomed into
the project; we signed a comprehensive research
agreement to protect Eeyou knowledge and also
to define our partnership; and Mistissini started
the Putting Traditional Medicines First pilot clinical
project, which supports people who want to
use traditional medicines as part of their regular
diabetes care. Currently, the team is looking for
new research and community/partnership money to
keep the project going from April 201 | onwards. If
the project continues, we would encourage other
communities to try clinical studies such as the one
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running in Mistissini and adapt it in their own way.
We also hope to continue to build formal links with
other Aboriginal partners in Canada and in Belize.

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 Yyet available to everyone. For
now, this current report will remain confidential
within the project and in the confidential section

<4 AL oDPUA'CPoAY TS = oSPAPE 2011
AARL P o€ Al &=CMMy =9 b [
ATARL B> <ANPA* <oC Ay &=CM, <9
L od><dr'nl™ <oC dne" A'CA" | dr'ce
<G <AP'CY Appe oD'dre! o€ o d"droPrd"Y
L g 4 A'NaocAY <oC TNPs" PL
<A L A'"NY Lbre UL D' TRARMAGY DL
AL ATARCY <D PL G Ay <h<pdbte |
P ALANATP™ dNPL AppDt DC baC v
PL doC V&S <P,

do"A Ted N<L<PIPe"APe,  A'CGA
D'PARY N<LPIP"APE" PL N Ube G TPach
> > G AL odMULACPoAY
c"C>rireet L D' LS"CPoAY
<4 S<dPMboAL, <GIC Trd <
A'"NJ" <oC < 5d"CPoAY Ub>
corLr'Nl-dpe, L>C L P
Ay A'CArao-Ab  http/iwww.
taam-emaad.umontreal.ca/ PL L®
http://www.creehealth.org«  <{>¢
Le L rsie'nle o< L
b Ay Po<A"CPee UL I
SSD-GARM'CP ALY TP"APE L
LAY T AreDt D>
AL ATARY < odPSLr"CPoAY
c"CPIppet g=d v e N<pdPo"Ape!
G=¢ db Arad" U M -<A'N" TP <o«
<> B> oLt B oo™ N<PIPe"APE, ol
g=9 1 rp <dAMNI<o P <GDe b M9 L
P D' <A'CPoAY o€ oDMSLA'N <P,
<G>d <94 G A"NG" Appe PALA'NDA
PL b AL TP-<G"CPoAY Lb> PSULA"NIL-AS
db <=9 D'" SSDGAR'CY PSpRDY PL b
ALty Q<o Qo Js Lo esLetcrgcy
o b odrLa'nte S'CPirpet, o9 L
<NL rP 5d"CPo°® <o¢ oDdPLr"NI-<iPo
rSe < P ohdldaocAb U S>"D-<GANCPoAY
<4 Ay Tracy

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 as
well as Tracy Wysote at the Research Office of
the Cree Health Board at (418) 923-3355 ext. 273
or at twysote@ssss.gouv.qc.ca. If you want to speak
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to someone about the Putting 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

Permanent Secretary of the Research Committee
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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Reports from the laboratories for February — June 2010

A. Cuerrier
B. Arnason
C. Haddad
D. Bennett
E. Johns
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A. Report for the Cuerrier lab
(June 2010)

Ashleigh Downing has finished her thesis and has
submitted it for review by the elders and by her
master’s committee. She is planning to prepare two
articles from the thesis, and has begun work on
them.

Michel Rapinski has been looking at how the
strength of Labrador tea and pitcher plants changes
depending on how far north the plants grow. This
work, and Jonathan Ferrier’s, is described in the
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Arnason lab report. If the people in Chisasibi and
Eastmain agree, Michel will come up this summer

to see the plants and discuss them with the elders.

Michel is also working on the booklet of information

about 19 plants mentioned by the elders and healers.

It should be ready by early Fall.

Youri Tendland has been looking at how much
Labrador tea and pitcher plant you can harvest
before you affect the population. Here is a summary
of what he has done and found:
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HARVESTING IMPACTS ON LABRADOR TEA

In 2008, we tried three different methods of
harvesting Labrador tea. Our goal was to see how
much you can harvest before you do damage. The
three methods were:

Method |: we didn’t collect any leaves, but we
measured how many plants were in
the patch.

Method 2: we took all the leaves from all
the plants.

Method 3: we took all the older leaves from the

plants, but left that year’s new growth.
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Then we went back in 2009 and looked at how well
the Labrador tea plants were growing and how many
leaves and fruits they had. Then we collected leaves
again, using the same methods as the first time. The
idea was to simulate intense harvesting.

We now have the results for the first year after
harvesting (2009). In the areas where we’'d taken all
the leaves from the Labrador tea plants, their growth
was set back. Although they actually produced more
leaves than before, the leaves were smaller; and there
was less fruit. In the areas where we’d taken only the
older leaves, the plants were fine: they were growing
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normally. It looks like it is safe to take all the older
leaves from Labrador tea, at least once.

We will look at the Labrador tea plants again this
summer, to see the results of harvesting two years
in a row.We are guessing that in the areas where we
took all the leaves, the plants will die. In the cases
where we took only the older leaves, we think the
plants will survive, but be slowed down.

HARVESTING IMPACTS ON PITCHER PLANT

We used a similar approach with pitcher plant,
starting in 2006. In this case, we tried four different
methods:
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* No harvesting

* Taking 20% of the plants (two out of every
ten plants)

» Taking 50% of the plants (five out of ten)
* Taking 80% of the plants (eight out of ten)

We harvested only once, in 2006. Since then, we
have been going back to the same areas each year to
see if there are as many pitcher plants as there were
before we harvested. We showed the results at the
last meeting, but since then we have found a better
way to measure. The revised graph below shows
what happened to the number of pitcher plants in
each area, depending on how many plants we took.

L 2R 2R R 2



L 2R 2K JE 2

<'Vhdpt VO D' LD"abo™be!, Ve Qe
V bo<d<"Ubo A" C* b A°AS LD"al"
"> Mbey

VD¢ L=dh VP AN
Ave fe v o foovre
O_”CDPH'bOH QO_V“I

~"C>P"rbe" 2007 b
ASP" V4C b " C>Pbet
<Jo-<"
<PbCe do¢ Vb D1
Duﬂdu,'bou b P{\;A_éLb"'.bo"
c"C>P'rbet, e Lb 2007
b AP FCnv voP
A°AS  "C>PBet, Ve

<q= b AlMbal b VraUl, VB9 e
Vb D'"M ATR'CL" od" <IPbC=", VND
N <PbC=" 2009 b ASA" A=A
A <G> 2006 b AP o€ &=Ct b
PP Vo oDt

<q* b MbY V VrPaUY, VB9 <= 20%
b A°AL LD>Mal"™ o"CBM'rbe", V>
Vo od' e AVY VP VP M
dod" "M 4% [ b IC FA"
(e Lo <AL= &"C" P ASNE VARAY
c"(>Ppe It [ s A>)

1> b Dh>ad" b4 b <SJhdad' v
VP UL, VB4 <= 50% o=¢ 80% b A=AL
L>"Dal" o"C>rirbe!, V¢ F=C'A b
C'B"ANKA" VDol ¢ Lt <=L
[« V P VP o"C>r bt o"C>Prbe,
4> =D A |*o. b é_/\llb, a A
>IN ASAL TN
O_uC'Drwr\bo.u LIt
q= &=C b A°AL
I—ur]mu,'bou <J"’ b
rd=brci",

N\

\ W

A’

b D o"C>rbe

¢ The blue line shows that in the areas where we

did nothing, there were more pitcher plants
in 2009 than there had been at the start
(in 2006).

The red line shows us that when we took 20%
of the plants, the population bounced back by
the next year (although it went down a little
again two Yyears later).

The green and purple lines show that when
we took 50% or 80% of the plants, we had
a serious impact. Although some plants came
back, three years later there were still far
fewer pitcher plants than at the start.
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Perhaps some of the initial rebound in the number
of plants (in 2007) is because seedlings and young
plants filled in the spots where mature plants had
been taken out. Decreases after 2007 could be
because these seedlings did not survive. What is
clear is that our harvesting has had an impact.
But we are realizing that other things besides our
harvesting may also have had an effect. We think
we also need to consider things like temperature
and how much of the growing area is covered by
moss or shrubs.Youri will be looking at this in detail
before our meeting in August.

This text is a simplified version of a more technical report from
the Cuerrier lab.
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B. Report for the Arnason lab
(June 2010)

The people in this lab have been trying to identify
the ingredients in the plants. They have also been
testing the plants and individual ingredients for
various diabetes-fighting effects.

JOsE ANTONIO GUERRERO

At our June 2009 meeting, the elders and healers
said it was important to look at tamarack. Jose
Antonio has been doing some of this work. He has
divided the tree’s ingredients into 16 groups. Now
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the Haddad lab is testing these 16 groups (and the
original tea from the complete tree) to see if they
help fight fat. Once we know which groups have
an effect, Jose Antonio will do more tests on those
groups to try to find out exactly which ingredients
are producing an effect. In the meantime, he has
already been able to identify two more of the many
ingredients in this tree.

Jose Antonio has also divided the ingredients from
black spruce leaves and bark into groups, and sent
them to the Haddad and Johns labs. The Johns
lab will test to see if these groups fight the “free
radicals” that can damage our veins.
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The elders recently approved an article
on showy mountain ash that Jose Antonio
had written. (The plain-language summary of
this article was called “ldentifying the active
ingredients in showy mountain ash.”) He has now
sent the article to the Journal of Natural Products,
which is considering it.

AsiIM MUHAMMAD

Last June, the elders also spoke of marsh Labrador
tea. Asim has prepared the plant for testing, and
divided its ingredients into groups. Next, the Haddad
lab will test the whole plant and the various groups
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to see if they help cells to take in more
sugar. Meanwhile, Asim has been looking
at the ingredients in the two Labrador
teas (northern Labrador tea and southern
Labrador tea) to see if they are similar.

Asim has also been using specialized tests to look
at the ingredients in pitcher plant leaves and roots,
using the plants collected in 2009. He has prepared
an article on the ingredients in pitcher plant that
fight diabetes. If the elders approve it, this article
will be sent to the Journal of Natural Products for
publication.
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BRENDAN WALSHE-ROUSSEL

Brendan is continuing his work on how
some plants and their individual ingredients
affect inflammation (heat and swelling). People
with diabetes often have a lot of inflammation. He
is testing each ingredient two ways:

* First, to see if it reduces inflammation.

* Second,toseeifitmightalso causeinflammation
in some circumstances.

When he finds an ingredient with strong effects, he
does further tests to see what dose would be best
to fight inflammation. In our earlier tests, one of
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the plants that did the most to reduce
inflammation was black spruce cones.
We have begun studying these cones to try
to find out which of their ingredients are the
ones that fight inflammation.

MICHEL RAPINSKI

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 Michel
is trying to find out what makes a plant high in active
ingredients. He is using plants that were collected at
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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.We do not understand this.To explain it,
we think we should consider things like:

* how many hours of light the plant gets each day

* how much ultraviolet light the plant gets from
the sunlight it receives

* how much water the plant “sweats” away.
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pitcher plant.

on

AMMAR SALEEM

Ammar works on developing better tests for our
project. He and Carolina have been working on a
new test to be used with plants that protect nerve
cells. As an example, we are using 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 the animal eats the
plant. Our new test can already detect even tiny
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amounts of these ingredients in the brain, so it will
tell us if the ingredients are getting where they need
to be.

Ammar has also found new ways to look at Labrador
tea and marsh Labrador tea. The new tests let us
assess if marsh Labrador tea’s effects vary with the
time of year.We have looked at 23 samples of marsh

Labrador tea that were collected at different times.

The plant seems to be powerful all summer.

Finally, Ammar has developed a new test to be used
on the samples of showy mountain ash and American
mountain ash that Anna Bailie collected.
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JONATHAN FERRIER

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.VVe
are also testing these plants to see if they fight high
sugar levels.When sugar and protein react together,
they help cause problems like nerve damage and
heart disease. (People with diabetes get a lot of
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these problems, because they have so much sugar
in their blood.) So a plant that reduces the amount
of sugar available could help prevent nerve damage
and heart disease.

ARTICLES THAT ARE READY TO BE PUBLISHED

We have sent on article to the Journal of Natural
Products. The authors are José Guerrero-Analco,
Ammar Saleem, Padma Madiraju, Asim Muhammad,
Tony Durst, Pierre Haddad, and John Thor Arnason.
The article is called “Bioassay-guided Isolation of the
Antidiabetic Principle from Sorbus decora (Rosaceae)
used traditionally by the Eeyou Istchee Cree First
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Nation.” The plain-language summary of this article
was called “Identifying the active ingredients in
showy mountain ash.”

ARTICLES BEING PREPARED

The people in this lab are working on five other
articles:

I. Asim Muhammad, Jose Guerrero-Analco, Padma
Madiraju, Louis Martineau, Ammar Saleem, Pierre
Haddad, and John Thor Arnason. “Isolation of the
active antidiabetic principles of S. Purpureae used
traditionally by the Eeyou Istchee Cree First Nation.”
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and Arnason. “A validated HPLC-DAD method
for the analysis of phenolics in Rhododendron
groenlandicum and Rhododendron tomentosum
used by the Eeyou Istchee Cree First Nations for
treating diabetic symptoms.”
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OTHER ARTICLES THAT THIS PROJECT HAS
MADE POSSIBLE

Cathy Sun, Kristina Mclntyre, Ammar Saleem, Pierre
Haddad, and John Thor Arnason. “The relationship
between anti-glycation activity and procyanidin
and phenolic content in commercial grape seed
products.” This article is not about the Cree plants,
but it uses some of the tests and knowledge we
developed in the Cree project.
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STAFF CHANGES

San Nguyen has left the lab to write his thesis, and
Michel Rapinski has joined it. A summer student,
James Schlarbe, is helping Jonathan Ferrier.

This text is a simplified version of a more technical report from
the Arnason lab.
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C. Report for the Haddad lab
(June 2010)

UPDATE ON STUDIES OF HOW THE PLANTS AFFECT
WEIGHT GAIN IN MICE

Recall that Despina has been looking at how balsam
poplar and tamarack help prevent weight gain in
mice. She had sent an article about this to the
Journal of Obesity. (The elders reviewed the abstract
for this article last fall. The plain-language title was
“Evidence that balsam poplar and tamarack fight
weight gain and insulin resistance in live mice.”) The
journal turned down the article, but made some
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suggestions about things that should be added to
it. So Despina is now doing further tests to explain
more precisely how the plants work inside the body
to prevent weight gain. She plans to send her revised
article to a different journal, called Diabetes, Obesity
and Metabolism.

Despina is also starting work on a second article
about how balsam poplar can reduce the weight of
fat mice. This study will also discuss the differences
you get when you dissolve the balsam poplar in
water instead of in ethanol. She is still doing some
lab tests on this subject.
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Despina, Antoine, and Diane are now
repeating the “fat mouse” study with
different plants and ingredients. As
before, they are treating fat mice with
a plant or one ingredient from a plant
(along with a high-fat diet). Then they
are checking if the plant helps the
mice to stay slim, or to lose weight if
they are already fat. In these tests, they
are using:
* Just the active ingredient from balsam poplar
(called Salicortin)
* Tamarack tea made with ethanol, at two
different doses
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* Speckled alder tea, at two
different doses. They are making
this tea two different ways: using
ethanol, and using water.

So far, they have found that:

* The Salicortin from balsam
poplar is very good at helping
mice lose weight.

* The high dose of tamarack
seems to help the mice to keep
weight off. It also improves their
sugar levels and helps keep fat
from building up in their livers.
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* The high dose of speckled alder helps the mice
to keep weight off and improves their sugar
levels. But it only does this when the mice
get tea made with ethanol. Speckled alder tea
made with water does not have this effect.

Now they are trying to find out exactly how these
plants work inside the body to produce these
effects.

Like Despina,Antoine, and Diane, Meriem Ouchfoun
has also been looking at how the plants affect
weight gain and sugar levels in mice. As noted in
the February report, she fed Labrador tea (at three
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different strengths) to mice, along with a high-fat
diet. She found that the plant:

* Reduced weight gain by 9%.

* Lowered blood sugars by up to 40%.

* Reduced insulin resistance by up to 65%.

* Reduced the amount of fat that got stored
in the liver (too much fat can lead to fatty
liver disease).

Meriem is now trying to figure out how Labrador
tea does these things. She is looking at what the
plant does in the muscles, in the liver, and in fat. So
far, it looks like Labrador tea works one way in the
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muscles and a different way in the liver. In muscles,
it does some of the same things insulin does, and
increases the number of “trucks” that move sugar
from the blood into the muscle. In the liver, it
seems to work by making the cells burn more fat
and produce less sugar than they otherwise would.
Meriem is still testing what happens in fat tissue.

Meriem is currently writing two articles:

|. “Catechin, epicatechin and quercetin are responsible
for the antidiabetic activity of Rhododendron
groenlandicum, a medicinal plant from the Bay James
pharmacopea.”
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2. “Rhododendron groenlandicum has antidiabetic activity
in vivo in a diet-induced-obesity mouse model.”

She will submit her M.Sc. thesis by August 315t
2010.

HoOw LOWBUSH CRANBERRY HELPS MUSCLE CELLS
ABSORB SUGAR

Hoda Eid submitted her Ph.D thesis in April, but will
stay with us until the end of August so she can finish
two other articles:
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I. A report on what happens when you give mice

lowbush cranberry along with a high-fat diet. Hoda
used a slightly different kind of mouse for her
study. Unlike our previous studies, this one did not
find that lowbush cranberries help mice to lose
weight. However, Hoda is looking at the effects
the cranberries had in these mice’s muscles, liver,
and fat.

. A report on the “superhero” ingredients that we

found in the course of our studies on lowbush
cranberries. (These are called “caffeic acid
esters.”) In lab dishes, the “superhero” ingredients
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help muscle cells take in more sugar. If they do
the same thing in live people, this would help with
diabetes. Hoda has found that these ingredients
work by increasing the number of “trucks” that are
available to move sugar from the blood into the
muscle. Her article on this topic is 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.” It is being reviewed by the elders. (The
plain-language summary of this article is called
“Lowbush cranberries as a way to fight weight and
diabetes: results from some studies on mice.”)
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STUDY OF HOW TAMARACK AND BALSAM POPLAR
AFFECT FAT IN THE LIVER AND GUTS

Based on what the elders told us, and on Lidia
Nistor’s results, we are very interested in tamarack
and balsam poplar. Caroline Ouellet has started
studying whether these trees affect the way our
gut absorbs fats and cholesterol. To begin, she is
looking at the livers from mice that got a high-fat
diet along with tamarack. (These are the mice from
Despina’s study.) Later, she will also look at other
parts of these mice’s digestive systems. The goal is
to understand how tamarack affects specific parts
of the system.
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STUDY OF WHETHER THE PLANTS AFFECT HOW OUR
LIVERS HANDLE SUGAR

Like insulin, some plants might be able to make our
livers do two things:

I. Make less sugar than before;

2. When sugar does get made, store more of it
than before (this would keep the sugar out of the
bloodstream).

Abir Nachar has been screening all the Cree plants
to see if they do either of these two things (or
both of them). She has found that nine of the plants
help the liver to make less sugar than before. Eight
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plants help the liver to store more sugar. Now Abir
is looking in more detail at exactly how the plants
do this. She is writing an article about the results
so far, titled “The antidiabetic activity of the Cree
Bay James medicinal plants is mediated by inhibiting
gluconeogenesis and stimulating glyconeogenesis in
the liver”” (As of mid-June, this article is not yet in
the review process.)

Balsam fir is one of the plants that had the strongest
effects on how our livers handle sugar. Abir and
the people in the Arnason lab are now gradually
homing in on exactly which ingredient in balsam fir
does this.
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Abir will finish her Master’s thesis this August.

LOOKING AT THE INGREDIENTS IN THE PLANTS

We have done many studies that look at the
ingredients in the plants. But in most of these, we
focused on certain kinds of ingredients that we
thought were most likely to have effects. Now Nan
Shang is looking at the ingredients in the group
that we ignored, in case this group contains any
active ingredients that we overlooked in our earlier
studies.

Usually, we find much the same ingredients in the
plants whether we make plant tea with ethanol or
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with water. But in a few cases we see big differences
between the two.We think it is in these cases that we
might have overlooked some important ingredients,
since we did a lot of our tests using ethanol teas.
So Nan will be looking at four plants where we got
different results depending on whether we made the
tea with water or with ethanol:

* sheep laurel
* tamarack

* pitcher plant
* balsam poplar
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This work will begin once the Arnason lab has sorted
out some technical problems with the extracts.

Meanwhile, Nan has been looking at the ingredients
in tamarack, since the elders suggested we focus on
this tree. The ingredients have been divided into 16
groups, and Nan has tested each group for effects
on fat. Three of these groups actually have more
effect than tea made with the complete plant. Now
Nan will take the strongest of these groups, and try
to narrow down further to identify its individual
ingredients.

L 2R 2R R 2



L 2R 2R R 2

Ay =) <ov" b <"bo<r"Cbo A" Nb*
V od"dro A", VNI A'NPLbe" ASAS A <*
[’V rend v r Nv>"bo A", Vdd [b 9=l
1 <"bo<p'Ct & dod Vbd V A'Ndort
V oD"'drort o dod o) &= VP
<"bo<p'"Cbor A" 1b> V AL oD"dPoA',
b4 Vd¢ 1 A" pptU™ by oY
A"Ndort ¥V <C Vhdorl,

Ld V <P Nabo-A" = PSAICT-Ae

<=V oOMIRUbSMb o 'CPirbet
>'P Lo"Ubor A VO SfGblM b oA, S5 g
[&° b VAL PINUboA™, T <o

*PVASY VAL CA'UMBS Tbd VAL
PHqINIUII'bO o_llc[>r\||r\bo_ll

* b VANV oD'droA" o€
o"C>M"Mbo"t

*CV VAR '
S<JolMb o A"

« GV V C'p"AN<pA"bo" "CM b o€
V AL D=CKpMAVY V S<GblMb oA"Y
Tbt Llial Co4e dUNMESSS dod TPV
PAINC LAY Vodo™ 1 P A'Ndorb T
Le 0 P Liec™ o< TPV MIN'Cl-Ac,
V>4 1P NP <= b VAL,
A ges
*1 P CA'CLIYY 10 ' LYV
H'uplebu_'bou v o_)ud';_éu_'bou
1 0 CA'CLILY GV VO C"ANA b
"> o€ Vb VO AVLb<"CLM
DIr <> VAL MApUGbO (T e
CV V AN b V od'droA"
do¢ "C>P"Pbo"t &=L V -APTA- VLA
"0 LOUu<p Q> b VAL
D>oC<PAVY)

PUTTING THE INFORMATION INTO A FRAMEWORK

The anti-diabetic plant project now has a lot of
different pieces of information, like:

* what the elders told us about the plants
* what ingredients are in the plants
» whether the plants act directly on diabetes

* whether the plants act on the problems that
often go along with diabetes.

Danielle Adeyiwola-Spoor is now trying to put all
this information into one overall framework. If she
can do this, we can use math to do things like:
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* Tell us which of the plants have the strongest
effects overall

* Tell us whether there are links that we haven’t
noticed between some of the information. (For
instance, whether plants with certain kinds
of ingredients are especially good at fighting
certain problems.)

This may lead to new ideas about how and why
certain plants work better than others.
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1.9 <= “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” b AJo"bU', VD¢

STUDYING THE PLANTS’ EFFECTS ON SOME OF
THE “SIGNALS” THAT FAT TISSUE GENERATES

The different parts of our bodies send many kinds
of signals to each other. Among other things, our
fat tissue sends signals to tell us when we feel full,
and to control some things about how insulin acts.
In previous work, we had already found that several
of the Cree plants affect how our bodies make and
store fat. This summer, Charlotte Gauthier-Simard
will be building on this work. She will test if the
plants affect some of the signals that fat tissue sends.
This should help us to understand how some of the
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1. <>¢ <> “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” b AJo"bCl, <i>¢

plants may affect appetite and improve the action
of insulin.

UPDATE ON PUBLICATIONS

Three recent articles from this lab have now been
published:

. “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.”
Thisarticleis by Eid,Martineau,Saleem,Muhammad,
Vallerand, Benhaddou-Andaloussi, Nistor, Afshar,
Arnason and Haddad. It has now been published in
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a journal called Molecular Nutrition and Food
Research. (The plain-language summary of
this article was called “How lowbush cranberry
works to lower blood sugar levels.”)

2. and 3. “Anti-adipogenic activities of Alnus incana
and Populus balsamifera bark extracts Part I: Sites
and mechanisms of action.” and “Part |l: Bioassay-
guided identification of actives salicortin and
oregonin.” These two articles are by Martineau,
Hervé, Muhammad, Saleem, Harris, Arnason, and
Haddad. They have now been printed in a journal
called Planta Medica. (The plain-language article
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#  “Fat-fighting potential of speckled alder and
balsam poplar” summarized both Part | and
Part II).

Two more articles have been approved by the elders,
but are not yet published:

I. “Prevention of diet-induced obesity and
improvement of insulin sensitivity in an in vivo
mouse model by two medicinal plant species of
the Canadian Eastern James Bay Cree traditional
pharmacopeia.” This article is by Harbilas, Brault,
Vallerand, Martineau, Saleem,Arnason,and Haddad.
The International Journal of Obesity turned it down,
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but a revised version will be sent to a different
journal shortly.

. “Inhibition of intestinal glucose absorption by
antidiabetic medicinal plants derived from the
James Bay Cree traditional pharmacopeia,”
by Lidia Nistor Baldea, Louis Martineau, Ali
Benhaddou-Andaloussi, John Arnason, Emile Lévy,
and Pierre Haddad. This was sent to the Journal
of Ethnopharmacology, which has asked for some
revisions before it prints the article. (The plain-
language version is called “Can the healing plants
affect how our guts handle sugar?”)
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STAFF CHANGES IN THE HADDAD LAB

* Lina Musallam, a former student of Pierre
Haddad’s, joined us in March. She will be taking
Louis Lavoie’s place as Research Coordinator
for the lab.

* Charlotte Gauthier-Simard is joining us for
the summer.

* Padma Madiraju and Louis Lavoie have left
the lab.

This is a simplified version of a more technical report prepared by
the Haddad lab.
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D. Report for the
Bennett Lab
(June 2010)

This lab looks at whether the healing plants
can help prevent the nerve damage that goes with
diabetes.When nerve cells get damaged, people get
problems like pain in their hands or feet, lameness,
or trouble seeing. In this lab, we have been looking
at how the plants affect nerve cells in lab dishes, and
in live animals. We are focusing on what happens
inside a nerve cell to set off the changes that end up
damaging the nerve.
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|. LOOKING AT HOW BALSAM
= POPLAR AND TAMARACK AFFECT THE
“MESSENGERS”’ IN NERVE CELLS

Nerve cells contain several kinds of

“messengers” that tell the cell to act in certain
ways—ways that can be either good or bad. 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. 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.
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In these tests, we looked at nerve
cells from 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 cells changed.
We found that:

* If the mice got a high-fat diet but no healing
plant, the messengers changed a lot.

* If the mice got only a little balsam poplar with
their diet, there was no effect. If they got a lot
of balsam poplar, one kind of messenger went
back to normal, but other kinds didn’t.
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* If they got a little tamarack along
with their diet, several kinds of
messengers went back to normal.
If they got a lot of tamarack, even
more kinds of messengers went

back to normal. One particular kind of
messenger—called C16:0 PAF—plays a role
in causing Alzheimer’s disease. We were very
interested to see that high doses of tamarack
brought this messenger back to normal.

These results tell us that balsam poplar and tamarack
help protect nerve cells. They also tell us something
about exactly how the plants do this. Next, we
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want to do the same kinds of tests
using two more plants—Labrador tea
and lowbush cranberry. Fida Ahmed and
Carolina Cieniak will be doing this work.

2. TESTING IF PITCHER PLANT CAN PROTECT NERVE
CELLS AGAINST OTHER KINDS OF STRESS

As we saw above, one way that diabetes damages
nerve cells is by acting on their “messengers.” But
high sugar also sets off other kinds of reactions that
stress nerve cells. In our previous work, we had
found that, in lab dishes, pitcher plant helped protect
nerve cells against high sugar levels. Now Carolina
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and Fida are trying to get the same
results in live mice.We plan to give the
mice pitcher plant with their food for 80
days, then look at how well their nerve cells
have resisted stress.We will also look at whether
pitcher plant acted on the “messengers” in parts of
those mice’s brains.

This text is a simplified version of a more technical report from
the Bennett lab.
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E. Report for the Johns lab
(June 2010)

CHRISTINE TABIB

For her Master’s thesis, Christine has been working
with people in Waskaganish. She is looking at whether
there are links between people’s cultural practices
and how much they use traditional medicine. And she
has been looking at how the move from bush life to
village life changed people’s beliefs and habits about
food and medicines. Christine has found that people
in Waskaganish still give a lot of time and attention
to getting food and preparing it. But they do not do
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as many traditional activities as before. This is partly
because they don’t have the time, and partly because
they need to earn money. Also, people have stopped
using traditional plants and healing methods. They now
have doubts about traditional healing, and there is
debate about the spiritual beliefs that go along with it.

An important part of Christine’s work has been to look
at the health benefits of traditional culture. The anti-
diabetic plant project hopes to get people doing things
that will keep them healthy. They should know that the
traditional way of life has many benefits. Christine has
been writing about the benefits when people:
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¢ use traditional medicines
¢ eat traditional foods, and
* take part in traditional activities.

Finally, Christine has been asking community members
and health workers how they feel about traditional
medicine. Except for people living at the Gravel Pit,
most residents know very little about traditional
medicines. Health staff also know very little. People
have some doubts about traditional medicines, but are
open to the idea of bringing them into regular diabetes
care. But they say they would need help from the
elders to do this. Perhaps as people learn more about
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how traditional plants can help with diabetes, they will
be more willing to use them.

PaTRICK OWEN’S STUDY

Patrick has been looking at whether the plants could
help prevent fatty liver disease.This disease happens
in two steps:

Step |: When liver cells are exposed to some kinds
of fat (saturated fat), they take it in, and get
large drops of fat inside them.
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Step 2: The fat drops set off an increase in the
number of “free radicals” (damaging
particles). This plays a part in causing fatty
liver disease.

A plant that interferes with either one of these steps
might prevent fatty liver disease.

Patrick has found that six plants interfere with the
first step — they keep the liver cells from taking in
fat. (The six plants are balsam fir, tamarack, showy
mountain ash, pitcher plant, jack pine, and marsh
Labrador tea.) Three plants make the liver take in
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more fat, which is not good. (The three are sheep
laurel, stag’s horn club moss, and balsam poplar.)
However, all of the plants interfered with step
two—the step where extra free radicals get made.
Patrick is now working with Arvind Afshar to see
whether a plant’s effects on these two steps are
related. Patrick is also looking at the work Sonia
Grandi did in her thesis. He hopes to write an article
about these effects.

CORY HARRIS’S STUDY

Our past tests suggest that black spruce is one of
the best plants for fighting free radicals. Cory and a
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lab technician are now working together to try to
find out which ingredients in the bark and needles
do this. And Cory is trying to figure out how the
ingredients in black spruce get moved to different
parts of the body after a person (or animal) has
eaten them or drank them in a tea.

Cory had already done some work on wild berries.

Now he is building on this, along with the people
in the Nituuchischaayihtitaau Aschii Environmental
Health project. He wants to look at how berries
might improve people’s diets and reduce their risk
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of getting the problems that tend to go along with
diabetes. He plans to look at:
* How often people in the different communities
eat berries.
* How much food value people are getting from
berries as compared to the other fruits and
vegetables they are eating.

This text is a simplified version of a more technical report from
the Johns lab.
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F. Report for the Foster lab
(June 2010)

This lab tests the plant medicines for
safety. We are now at a stage where
we are testing specific ingredients. We
have begun with an ingredient in black
spruce called “pungenin” We are doing
the same kinds of studies on it as we did
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have found six of these “breakdown”
ingredients. We are looking at their
structure (shape), which will help us
to understand their properties. We are
seeing signs that pungenin and the things
it breaks down to might act as a heart
medicine.

Our next step will be to test what
happens when you put pungenin (or some of the other

on Tamiflu last summer. When pungenin is eaten, our
bodies break it down and change it in various ways,
turning it into new kinds of ingredients.VVe are trying
to see what these new ingredients might be. So far, we

plants) together with a western diabetes medicine.Will
putting these medicines together cause them to break
down into different ingredients than before? If so, this
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would also change the medicines’ safety. The western
medicines we are using in these tests are Gluconorm
(repaglinide) and Diamicron (gliclazide).

Our lab has also helped the Arnason lab to:

|. Divide the ingredients in Labrador tea into groups
and describe the size of each group.

2. Measure the amount of certain ingredients in
showy mountain ash extract (tea).

3. Look at differences in Labrador tea ingredients
depending on where the plant grew.
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PRESENTATIONS AND OTHER PRODUCTS
Rui Liu has submitted his Master's thesis for defence.

People in this lab have presented their findings at two
conferences:

I. Tam,HaddadArnason,Foster.”Safety pharmacology
of the Cree medicinal plants: CYP inhibition and
cardia chronotropic effects.” Presented at the First
Nation and Inuit Health Branch’s 2nd Biennial First
Nations, Inuit and Métis Health Research Meeting
May 13-14,2010, Ottawa, Ontario.
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2. Liu, Tam, Mao, Saleem, Krantis, Haddad, Arnason,

Foster. “Natural Health Product and Traditional
Medicine Effect on the Activity of Human Hepatic
Microsomal-mediated Metabolism of Oseltamivir.”
Presented at First Nations and Inuit Health
Branch’s 2nd Biennial First Nations, Inuit and Métis
Health Research Meeting May 13-14,2010, Ottawa,
Ontario, Canada
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3. Liu, Tam, Mao, Saleem, Krantis, Haddad, Arnason,
Foster. “Natural Health Product and Traditional
Medicine Effect on the Activity of Human Hepatic
Microsomal-mediated Metabolism of Oseltamivir.”
Presented at the Canadian Society for Pharmaceutical
Sciences Annual Symposium,Vancouver, June 2010.

This text is a simplified version of a more technical report from
the Foster lab.



LPa"AN-Ac"

rYe"Ai-A=" Notes

L 2R 2K 2R 4



SMalAJRUl Sulinp pauonual uaYo Jou

MWD o M0

ST o VI

AJ19quodul|

YUILIYDISIM |5 | J V- YUBUILIYDESIM |5 | JYV/- BUWIYDIYSIAA Jo A4Jaquedd ureunol| D3DPI-SIUA WNIUIDIDA
AIRYBUIIMIYIIU o, D |PJ-0 AIBYBUILINIYIIU o, 0 JPJ-0 imBuIWIY N Aaiaq)iq sudly wnsouI3|in WniuDA
yuiwiAl Y yueuiwiul 5 |0V aysull A119gan|q ysng-mon sunijojnsn3up wniuobp
NIYSMIYSDABMIYSIYIN 6P~ -, J<T | DYSIYSDABMAYSIYIN 2P pq-oJ<I | nysmjysniodysysn rened xDIjojno) pydA|
ASIYISBW g4y ] ASIYISBW g0y siyseely Jepa) si[pwapi20 pANY |

yunmjyemidem woPu> V> mjsideunsjyemidem eV OR[>V momdeundiemngepp uaydl| |eJ40d uowwoD 3|pY>sSDG UOJND03I3IS

USIYDYSIYSEME )., L[> 1>

IYISIYSEME J( S I>[>

JaydsIysemy

ssow jead UMOoJq uowwo)

wnosnj wnusoyds

Wysiwnysiw p e, |

AVIDYBUBUIUNSBW o, O IRy

AV[IIBUBLILINYSN

yse ureaunow AMoysg

DJ0J3p SNQGIOS

yseyike HdJp> yserejike . HqIp> ysepeSidy ue|d uaydiig paindind piuadDIDS
mnyemnedid U, >-<14V mnyemnalid o, >V YN TRLL T MOJ[IAA pijojiupid xips
y-ysmpdiyaysim PV JS V- y-ysmpediyseysim . p>Jsvy- Ys)NQYDIYSIIAA €3] JOpEIgET UJaYlIoN WiNSO1URWIO] U0IPUSPOPOLY
mdeyd1y®y 5\ J9q medayd1yae] o>(,J9q mndaydiyoey) ©9) JOpeJqe | wndipubjus0is uoipuspopoyy

smjw (C J smjw (| SN Jejdod wesjeg pJ3Jiups|pq snindog

MSIYISN o< MSIYISN o <] NYsIyaysn auid e[ DUDISYUDG Snuld
MRYBMBYISIW o, MIRYEMPRYSBW  oJ, -y ] ymo3aydsel, (80q) @onuds >oeg DUDLIDW D3Iy
mYeAl 0,4V mnyeul o, OV AV[lYERUY| 9onuds >pde|g DUDLIDW D3l

MIYIuIW V7,0 | MIYBUIW oY/, | AU aon.ds YA DoNDJ3 DI

upjyemdjyeuised 49, 04>

ueemyeulydsed 499, 0 >

uideoyeulysed

auid punous
Jo ssow gnj> uJoy s3eig

wmpAD)> WnipododA]

yniysmyysmeediuim o P, P>-0V-

ynnysmjysmppdiuim P, PA-LY-

Ynysmjysn>aqIiudaspA

sseus [unp uedlswy

sSljow snwiAaq

UD[BUIYIEM g0 J[>- UBBUIYDBM 9O J[>- ueSeureAp YoJe| ddeaewe] DUDLID| XIiD7]
MIYISIYSN o\ J o< MORAIYISIYISN o> J\< mindiyaysin |94ne| dasyg pijojnsn3up piwpy|
MABYBUIWIYBIYRY o U, 0199 MABYBUIIIIYIBIYSS o U, ©1J9:9 JmrulWlyOBYES)| Jadunl punouo siunwiwod sniadiunf
Mmisedyim o>, V- mijysedym o>, V- MysediipA diusaed mo> wnWiIXow WnajapIaH

yuiwneAd |, <14V yueuiwnaAid | .o <LV ueBUIWN3IY Aaasgmous Suidsaud pjnpidsiy pL3YYNDS)

YuIIYISE 1 ] o[>

yueuiwiydse 570 |J >

uBUdWAS(Ys]

Kaaagmoud

wnidu wniadwyg

mfwpisidem o |V > MIwBsIdeM o |90V > Mjwesdeap uaydI| J33pUIRL AeD DuLIRJIZUDI DIUOPDID)
IMDIYSIM - VP, V- IMYsN - VpP,< Injysn ya.1q Jadeg pi3jlAdpd pjmag
MIAIYISIYISN oV J o< MRAIYISIYISN o> Jo< ANqiyasiyasn Asewssou Sog 7 pijojijod ppawo.puy
dsmn v/ < dsmin v/ c<q idysnyy Japje Aedny pso3nJ ‘dsqns pupdul snujy

WIYSBAL 5,24V Wseul 5, OV Jyseeu| Jij wesjeg DaWDS|Dg SAIqY

329|eIg UJSYIION

329JeIg uJdYynog

awepN 294D

aweN ysij8ug

sa13adg




