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Claims

I claim

1 A composition compnsing plant material derived from Heracleum lanatum and plant material derived from a Populus species
wherein ratio of Heracleum lanatum to Populus species 1s from about 3:1 to about 1 3

2. The composition of claim 1 wherein the Populus species 1s Populus tremuloides

3 The composition of claim 1 wherein the Heracleum lanatum comprises seed-tops and stems
4 The composition of claim ] wherein the Populus species comprises leaves.

5 The composition of claim 1 wheremn the ratio is 1 1

6 The composition of claim 1 wherein the composition is 1n the form of a solution, a syrup, a tome, dry matter, powder, or
granules.

7. A method for treating diabetes comprising admimstering to a patient in need thereof an effective amount of a composition
comprising plant material derived from Heracleum lanatum and plant material derived from a Populus species.

8 The method of claim 1 wherein administering an effective amount of a Populus species comprises administering Populus
tremuloides.

9. The method of claim 1 wherein administering an effective amount comprises administering a solution containing an effective
amount of plant material derived from Heracleum lanatum and plant material derived from a Populus species wherein ratio of
Heracleum lanatum to Populus species 1s from about 3:1 to about 1-3.

10 The method of claim 9 wherein adnunistering a solution comprises administering a heated solution

11 The method of claim 9 wherein administering a solution comprises administering a cool or cold solution

12 A method of producing a diabetes medicant comprising mixing 1 a solution a predetermined amount of Heracleum lanatum
and a predetermined amount of a Populus species wherein ratio of Heracleum lanatum to Populus species is from about 3°1 to
about 1.3, and heating the solution.

13 A method of controlling the i vivo amount of glucose comprising admuinistering to a patient in need thereof an effective
amount of a composition comprising plant material derived from Heracleum lanatum and plant material derived from a Populus
species

14 The method of claim 13 wheren the composition 1s 1n the form of a solution, a syrup, a tonic, dry matter, powder, granules, or
a tablet or capsule containing dry matter, powder, or granules.

15. The method of claim 13 wherein controlling the in vivo amount of glucose further comprises inhibiting an enzyme selected
from the group consisting of aldose reductase, maltase, sucrase, alpha -amylase, alpha -glucosidase, propyl endopeptidase, and
tyrosinase.

16 A method for treating diabetes comprising.
boiling a plant material mixture comprising the dried seed-tops and stems of Heracleum lanatum and the dried leaves of a
Populus species m a ratio of from about 3 1 to about 13 in water to form a tea wherein the proportion of said plant matenial to

water 1s about 1% w/w or greater, and

admunistering to a patient in need thereof an effective amount of said tea
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[7 The method of claim 16 wherem said tea 15 adminustered at a dosage of about 4 to 8 ounces of said tea per day for a first four
day interval and for a second four day interval wheren said first interval 1s separated from said second interval by four days
18 A kit to be used for the treatment of diabetes comprising;
dnied matertal denived from Heracleum lanatum and a Populus species,
a means for separating said materials from water, and
a measuring device for measuring the amount of said dried material or water.
19 A product to be used for the treatment of diabetes comprising;
dned matenal derrved from Heracleum lanatum and a Populus species, and

a filter bag

Description

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a composition for treating diabetes, a method for making the composition, and a kit containing
active ingredients suitable for treating diabetes.

BACKGROUND OF THE INVENTION

Dhabetes afflicts a significant number of people, approximately 5 %, and yet the treatment of diabetes leaves a lot to be desired.
For patients with Type I diabetes, insuhn 1s an absolute necessity. It 1s typically administered by injection, needs to be coordinated
with a balanced diet and exercise, and must be carefully momtored. For subjects with Type I1 diabetes (over 90% of all cases of
diabetes), weight loss is advisable, but 1s frequently usually difficult to achueve, tablets, such as oral hypoglycemic agents, or
msulin may be required. Despite all this effort diabetes complications—-blindness, kidney failure, nerve damage, and
atherosclerosis--still exact an enormous toll.

The only new class of medications to appear in the treatment of diabetes in the last 40 years have been .alpha -glucosidase
inhibitors. These have a modest effect on postprandial glucose levels, but have gastrointestinal disturbance and flatulence as side
effects. Other agents such as free fatty acid inhibitors are still being tested.

SUMMARY OF THE INVENTION

The present invention relates to a medicinal composition for the treatment of diabetes, and a method for making the composition.
It has begn found that compositions contaming extracts derived from Heracleum lanatum plant material and plant material
extracts derived from a species of Populus exhibit medicinal benefits in the treatment of diabetes. Heracleum lanatum is a herb
also known as cow parsnip, from the Umbrelliae family. The genus Populus 1s in the Salicaceae (willow) family, and mcludes
many tree species and shrub species found throughout the world, mostly in north temperate or arctic regions A preferred species,
Populus tremuloides, is also known as a quaking aspen, a trembling aspen, or a golden aspen.

There are many types of teas made from natural substances, such as Ginko, Persimmon, and Pine However, 1t is unknown to
provide a medicinal composition made from plant material derived from Heracleum tantalum and a species of Populus. This
combination 1s not listed n detailed herbal medicine compendiumns or in American native herbal remedy compendiums In
addition, Heracleum lanatum 1s not listed as an herbal remedy, although bark form Populus species has been suggested for
treating an upset stomach Thus, the antidiabetic effects of this combination are quite unexpected

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 shows the results of a first experiment demonstrating the effects of herb mux extract on plasma glucose and FFA (free fatty
acid) concentration m glucose-loaded rats
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FIG. 2 shows the results of a second experiment demonstrating the effects of herb mix extract on plasma glucose and FFA (free
fatty acid) concentration m glucose-loaded rats

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a method for treating diabetes involving adnunistering a tea having extracts derived from
Heracleum lanatum and a species of Populus. In a preferred embodiment of the invention, the Populus species is Populus
tremuloides

The present mvention also relates to a composition including extracts from Heracleum tantalum cells and cells from a species of
Populus, preferably Populus tremuloides

The present invention also relates to a method for producing a diabetes medicant comprising mixing plant material from
Heracleum lanatum and plant matenal from a species of Populus 1n a solution, preferably a heated solution such as a tea

The present invention also includes a kit having dried matenals derived from Heracleum lanatum and from a species of Populus,
and may also include at least one of the following: a strainer or the like, a measuring device for measuring the amount of herb
extract, a measuring device for measuring the amount of water, and a cup or container for brewing and or drinking the tca

As used herein, dry matter is a term of art typically referring to the material remaining after harvesting fresh plants or plant parts,
and heating the harvested material until all the water is removed. Principal components of dry material typically include, but are
not limited to, cell membrane polysaccharides and lignin, and protoplasmic components, such as proteins, lipids, amino acids,
organic acids, and certain elements that exist as 1ons but form no essential part of an organic compound (e g., potassium, among
others)

As used herein, matenal derived from Heracleum lanatum refers to plant material derived from any part of the plant at any stage
of its growth Exemplary material includes but 1s not limited to parts of the plant, such as seeds, bark, roots, shoots, flowers, and
leaves; plant-derived protems, plant-derived carbohydrates, and parts, portions, or extracts of any of the above. In a preferred
embodiment of the invention, the material 1s dry matter derived from the seed tops and stems of the Heracleum lanatum plant, or
extracts derived from the seeds and/or stems. In a most preferred embodiment of the invention, the dry matter is denved from
mature tops or seed pods

As used herein, material derived from a species of the genus Populus refers to matenial derived from any part of the tree at any
stage of 1ts growth, as defined above Exemplary species of the genus Populus includes but 1s not limited to Populus acuminata,
Populus alba, Populus angustifolia, Populus balsamifera, Populus deltoids, Populus grandidentata, Populus heterophylla, Populus
migra, Populus sargentii, Populus tremuloides and Populus tricocarpa.

In a preferred embodiment of the invention, the matenal 1s dry matter, as defined above, derived from leaves or extracts of the
leaves, preferably from young trees (less than about 15 years old) In a most preferred embodiment of the invention, the dry matter
1s derived from leaves of Populus tremuloides

In accordance with the present mvention, 1t will be appreciated that the composition may be provided n several forms, mcluding
but not limited to a tea bag, loose dry matter, 1n a tablet, or capsulized. For example, 1if it desirable to formulate the composition
1nto a tea, the composition may be 1n the form of loose dry material or may be collected in a filter bag, such as a tea bag If1t1s
desirable to formulate the composition into an extract, the composition may be in the form of solid, a somewhat viscous liquid, a
syrup, a tonic, a concentrated liquid, or as a canned beverage The composition may be in hot or cold form. In an embodiment of
the 1vention, an aqueous extract may be formed by concentrating the active ingredients or dry material in a liquid, and
evaporating the liquud content to form an extract formulation

In accordance with the present invention, the medicinal composition may be administered by any means suitable for delivering an
effective dose of the active ingredient(s) of the composition Exemplary mechanisms for administering the composition include.
but are not limuted to drinking or ingesting a solution, such as a tea; a crushed or ground mrxture of the dry material, such as a
powder or granules, placed i a capsule, or pelletized into a tablet, or the like; a crushed or ground mixture of the dry material as a
powder, directly ingested orally or thinally, drmking or ingesting a solid or liquid extract of the plant matenal, and drirking or
ingesting a sohd or liquid extract of the plant material that has been reconstituted mto a tea or beverage or the like

In aceordance with the present invention, the herbal remedy may be produced by brewing dry matter as defined above, i water tor

a time sufficient to produce a "tea” Typically, the brewing can be accomplished 1n 20 minutes or so, but the invention 1s not to be
lIimited by the amount of brewing time
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In accordance with the present mvention, the herbal remedy may also be produced by extracting the active ingredients in an
organic solvent or the like. For example, dry matter, such as leaves, may be crushed and then soaked in an organic solvent,
mcluding but not limited to ether, ethanol, chloroform, hexane, acetone, and the like. The solvent is then removed from the extract,
leaving an active component that can be placed 1n a tablet, capsule, tonic, or other form as described above

A composition according to the invention may also include one or more of a number of other ingredients. Exemplary additional
ingredients include, but are not lirrated to vitamins, such as vitamins A, C, and K, coloring agents; minerals; sweeteners, such as
glucose or fructose, or artificial sweeteners; or flavoring agents, including, but not limited to mint, jasmine, berry extracts, citrus
extracts, and other natural or artificial flavorings.

In accordance with the invention, the composition may be admunistered at any rate, dosage, or over any time period found
etfective for the treatment of diabetes. For example, it has been found effective to admmnister the composition by drinking a cup of
the tea over four consecutive days during the first week and then agamn for four days the following week.

In accordance with the invention, tie medicinal composition may be prepared by a process which involves providing a
predetermined quantity of Heracleumn lanatum plant matenal, preferably dry material derived from seed tops and stems, providing
a predetermined quantity of a species of Populus plant material, preferably dry material derived from leaves, most preferably
leaves from the Populus tremuloides species, and mixing the plant material.

Optionally, 1t may be desirable to then soak the mixture for a predetermined period, e.g., two to four hours, at about 10 degree C
to about 20 degree C , to remove or reduce any bad smell or bad taste, such as that sometimes caused by the presence of tanmn It
may also be desirable to conduct this step under pressure, e g., m a pressure pot.

The mixture, with or without the above optional step, may then be soaked for a predetermined period, e.g., typically two to four
hours, after which the mixture may be heated from about 5 minutes to about several hours at a temperature of up to about
130.degree C In an alternative embodiment of this step, the mixture may be exposed to steam for a predetermined period in order
to produce a tea or an extract.

One skilled in the art will recognize that varying the conditions of the processing, e.g., the amount of heat, time, or pressure, will
affect the product. For example, heating the muxture for a longer period may result in a solid or semi-solid extract of the mxture;
heating the mixture for a short period may result in an ingestible tea.

EXAMPLES
Examnple 1

The herbal remedy is made by taking two herbs and brewing them in water for one to two hours to generate a "tea”. The patients
were given the tea for four consecutive days during the first week and then again for four days the following week

In the first phase of the study nine patients were entered. Some were given the herbal tea and the remainder a blend of commercial
teas generated to act as a placebo. The patients were not told which tea they were being given. After full diet history was taken,
the patients were asked to monitor their blood glucose four times a day for a week prior to entering the study, to maintain their
usual diet, activity and diabetes medications. They then attended and were given their tea for four days. If low blood glucose
values occurred, their diabetes medication dosage was reduced. The following week they had another four days of tea and then
were followed over the next two and four weeks Diet was again recorded, together with weight, diabetes medications, and
general well being Any adverse events were noted. The Results are provided in the tables. Table 1 is the data for those recetving
the tea, and Table 2 for those on the placebo

In the Tables, arrow-down dbl. represents a decrease, .uparw , an increase; fwdarw., to, GI, gastromtestine; DM, diabetes
melhtus; post brk, after breakfast; URTI, upper respiratory tract infection, and 4 U, four units

Summary

Four of the five patients receiving the tea had an improvement 1n their glucose control as evidenced by maimntaning a lower blood
glucose level, a reduced dose of medication, or both, as compared to before rece1ving the herbal remedy. The fifth patient had
reduced his msulm by more than a third masking any possible improvement in glucose control. Four of the five patients also had a
reduction in their diabetes medication dosages None of the patients receiving the placebo had a reduction i their diabetes
medzcations though two of the four had an improvement of their glucose control On follow-up four weeks later three of the five

Sof 12 6/13/2005 7 20 PM



Umted States Patent 5,741,491

http //patft. uspto.gov/netacgi/nph-Parser?Sect I=PTO2& Sect2=HI

subjects given the herbal tea maintamed the improvement but only one of the control subjects had still improved glucose control

TABLE 1

Evaluation at eid of study A for subjects receiving herbal tea

Type
Wt. Diet Outcome Four
Subject
of DM
Change
Change
Well-being
Medications Glucose weeks
later
3A, .female.
IT 1.4 kg
Slight .arrow-down dbl.
Better
Glyburide .arrow-down dpl. , 20 To 10
Fasting 8.7 8.3 mM
At 2 weeks weight
Age 61 1n snacks Metformin .arrow-down dbl. ,

4A, .female.
II .arrow-down dbl.
Same Same

Age 54

8A, .female.
II .arrow-down dbl.

Post Brk 6.8 5.5 mM
decreased minimally
and

1500 to 10000 mg

0.8 kg

Postlunch 6.5 glucose remains
improved

Glicazide .arrow-down dbl. , 80 to O

2.5 kg

Slight .arrow-down dbl.
GI upset,

Just on diet

Age €7 GI upset
abd. pain,
nausea,
diarrhea
6A, .male.
II .arrow-down dbi. 0.5 kg

Minimal .arrow-down dbl.

Better

Age 53 in Snacks

.male.
I .arrow-down dbl.

Ne)

Insul:n .arro

3.0 kg

Some .arrow-down dbl.

Age 30 but alzo .arrow-down

Summary

Fasting 9.8 6.9 mM

Glucose 1improved
Prelunch 8.9 7.1 mM
Presupper 8.7 6.6 mM

’

Fasting 7.5 7.0 mM
Weight decreasea and

Prelunch 6.0 5.2 mM

glucose the same
Presupper 8.9 10.3 mM
PreBedtime 6.2 5.9 mM

w-down dbl. , 30 to 18

Fasting 8.3 7.4 mM
Weight maintalned,
glucose

Prelunch 10.9 and 1insulin rack to
paseline

Presupper 11.2 7.2 mM

PreBedtime 14.0 8.6 mM

Insulin .arrow-down dbl. , 53 to 33

305 3/5 Better,
4/5 .arrow-dowpr dbl. medicatzon

sore  :light .arcow-down dbl.

6of 12

Fasting 8.9 1..6 mM
Some welght regainecq,

dbl.

Preluncn 8.1 8.9 mM

inpsulirn and glucose
Presupper 8.3 retirned to baselire
Fre3dedtime P

4/5 tmproved gluccre
3/ 5 held irproverent
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1/5 GI and fifth patient had higher
weight upset glucose levels but taking 62%
of baseline insulin

TABLE 2

Zvaivation at end of study A for subjects not receiving herbal tea

Lype
Wt . Diet Qutcomz Four
Subject
of DM
Change
Change
Well-being
Medications Glucose weeks
o later

II C.4 wg
Same Better
Same Fasting 5.8 5.5 mM
Glucose slightly
Figher,
Age 67 Postlunch 10.8 9.6

put Metformin
PreBedtime 10.1 10.6 M
JA, .male.
IT .arrow-down dbl. 0.9 kg
. Slight .arrow-down dbl.

Worse
Same Fasting 10.0 9.8 mM
Glucose slightly
better but
Age 46 1n snacks PreBedtime 11.0 10.1
Glyburide
52, .female.
ITI .arrow-down dpbl. 1.5 kg
Minimal .arrow-down dbl.
Same Same Fasting 9.2 8.2 mM
slicazide increaced
and
Age 52 Prelunch 14.1 glucose bhack to
vaseline
Presupper 12.2 11.0 mM
PreBedtime 12.7 8.7 mM
!, .male
IT 1.0 kg
.arrow-down dbl. Intake
Same Glicazide urchanged
Fasting 13.7 10.2
At two weeks further
Lge 35 Pr=lunch 14.5 weight loss and
glucose
Precupper 16.5 10.8
remalns i1mproved
Prefeatime 16.8 13.0 mM
sunmary

.

3/4 arrow-cown b,
3/4 .arrow-down dbl.
1/4 belter
No change 2/4 1mprceved 1/4 Improved
1/4 vo -se

Example 2

Following the encouraging results of the first study, and to reduce the possibility that the first test results were inaccurate due to
the possibility that the patients developed some idea 1f they were on the herbal tea or the placebo, a second study was planned
During this study, the patients had minimal contact with each other and werc prevented from knowing which tea they were
recerving Eleven patients were recrusted for this studv The placebo again was a blend of commercially available teas The
subjects attended an mformation session and then for four days received either the placebo tea or the herbal tea. The following
woek they recerved a supply of tea for a further four days Prior to the study they monitored their glucose four times a day for a
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week and continued this during and for four weeks after the study. General well being, diabetes medications and as a measure of
the average blood sugar, the HbAlc was assessed. The results are shown in the following two tables, 3 and 4, for those recerving
the herbal tea and placebo respectively

Summary

At the end of the study period four of seven patients recerving the herbal tea had improved glucose levels and 4 had reduced therr
diabetes medications and none increased their diabetes medications. The measure of the average blood glucose the HbAlc was
also 1mproved 1n four. In the placebo treated group three of five showed some improvement and three also decreased their diabetes
medications but one had to increase his medication. On follow-up five of seven patients given the tea had improved glycemic
status but only one of the five patients given placebo had continued improvement. Thus although the results in this phase are less
striking during the period that the subjects mgested the tea, the continued improvement 1s dramatic and warrants further study

TABLE 3

Fvzluation at end of th
Type
Wt. Diet Well-

e secona stuady for subjects receilving herbal ftea

e

HbAlc
Qutcome Zour

Sabject
of DM
Crange
Cranqge
being
Medications
Glucose Pre
Post
weeks
T later
2B, .male.
I1 .arrow-down dbl. 2.4 kg
Slight .arrow-down dbl.
Same Metformin .arrow-down dbl. ,
Fasting 7.1 6.0 mM
6.2
6.1
Medication decreased
Age 44 1500 to 1000 mg
PostBrk 6.5 7.3 mM further but glucose
Postlunch 6.5 5.8 =M
slightly due to URTI
PreBedtime 6.1 7.3 rM
98, .male.
IT 4.2 ky
Same Same Same dose of
Fasting 6.6 8.7 mM
N/A
N/p\
N/A
Age insulir Prelunch 7.0 9.3 mM
Presupper 7.5 13.1 mM
PreBedtime 5.9 6.8 mM
108, .male.
IT 1.0 kg
Same Sawe Insulin .arraw-down dbl. , 29 to
Tasting 8.1 8.7 mM
7.5
7.2
Tnsalir back T2
baseline

Age 58
1R, female.
Il .arrow-down dbl
same Worse
Aore 485

8 of 12

18 Units
Srelunch 8.4 7.8 mM
glucose petter
Presupper 8.0 5.4 mM

. 0.3 kg

Same on no
Fascaing 10.0 9,82 mM
g 3

~Medioat
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PostBrk 9.4 10.6 M
4, .male
z 1.9 «g
Same Same, had
Same dose of
Fasting 10.5 11.2 M
9.4
8.9
Glucose much petter
Ace 18 URTI 1insulin Prelunch 9.3 9.2 mM
during tea Presupper 13.8 8.4 mM
period PreBedtime 8.9 6.5 mM
44, .femzlie.
1 2.5 kg
Same Better
insulin .arrow-down dbl. , 34 to
Fasting 9.7 7.1 M
3.8
7.6
Glucose further
Agz 44 32 Units
Prelunch 8.6 7.4 m¥
1mproved on same
Presuppesr 11.1 9.1 mM
lewer dose of insulir
PreBedtime 8.7 9.1 mM
3B, .female.
I  L.arrow-down dbl. 0.5 kg
Same Same Insulin .arrow-down dbl. , 52 o
Fasting 7.7 8.8 mM
8.4
8.3
Glucose further
Age 37 46 Units
Prelunch 7.2 11.9 mM
1mproved and insulin
Presupper 8.3 5.9 mM
returned to 4U above
PreBedtime 8.1 13.7 mM
kaseline
Summary 4/7  7/7 Same
1/7 Worse
4,7 Decreasedq
4/7 Better and 1/7 Worse
4 better, 2
5/7 Better
and and 1/%
medication dose worse
3/7 .arrow-aown cpl.
Better
TABLE 4
Evalaation at end of seccnd stnay for subjects not receivang herbal tea
Type
Wo.  Diet Weli- % HbAlc
Cutcome Four
Subject
~oF DM
Charge
Change
peing
Medications
Glucose Pre
Po-t
weeks
[ - later o -
5B, .rule.
I UL kg
Same Siichtly
Glybucide
Fastinag 7.7 €.5 mM
10.1
9.

Aae EL

9ot 12

Clucose Jetiuned o

6/13/2005 7:28 PM |



Urated States Patent: 5,741,491

unchanged
Postlurch 12.4

Metformin
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9.6 M
paseline

’

PreSupper 13.6 11.6 mM
1500 o
1000 g
6B, .male.
II 0.7 kg
Same Slightly
Glybuaride
Fasting 2.3 9.9 mM
N/A
N/A
Glucose slightly
better
kge 61 HWorse
unchanged
PostBrk 11.2 13.0 but on Metficrmin as
riew
Metformin added
PostLunch 11.1 14.8 mM
therapy
PostSupper 12.7 12.5 mM
73, .male.
I 1.2 kg
Szme Same Insulin dose
Fasting 7.9 7.3 mM
7.9
7.7
Glucose slightly
pet.ter
Age 48 unchanged, 130
Presupper 12.0 7.9 mM
but increased
exerclse
Units PreBedtime 11.4 10.8 mM
12B, .male.
I 0.5 kg
Same Same Insulan .arrow-down dbl. ,
Fasting 7.8 8.3 mM
N/A
N/A
Insulin gose back up
2
Age 33 68 to A3
Prelunch 9.0 6.7 mM
units ana glucose
Units PreSupper 10.2 5.1 mM
remzins better
PreBedtime 2.1 8.3 mM
18, .female.
I Same Slight .zrrow-down dbl.
Same Insulin .arrow-down dbl. ,
Fasting 5 0 5.8 mM
8.3
8.5
Glucose worse and
Age 20 30 to 26
Prelunch 7.4 4.5 mM
1nsul.n dose back tc
Un:ts PreSupper 5.6 9.8 mM
pbaseline
PreBedrare 1.6 3.4 mM
Surmaty 4/7 1/5 3/5 Same
3/5 slightly rowar
3/% RBetrer and 1/5 Worse
Z hetter, 1
/3 Yrecter and 2/5
vorse
Slign-
Slzgbt  zirow-down abo.
me~. dose and
15 1ncreszed
dcre

10 of 12
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Example 3
Preparation of herbal antidiabetic extract

I The two components used are the dried seed-tops and stems of Heracleum lanatum and the dried leaves of Populus tremuloides

2 The two dried components are mixed 1n a ration of 1:1 although we believe that mixtures between 31 and 1.3 would also be
effective

3 To prepare the exiract, a minimum of 10 grams of the 11 herbal mixture is boiled for approximately 20 minutes in
approxmnately 1 liter of water. The resulting tea is consumed as a treatment for both non-insulin dependent diabetes and
insulin-dependent diabetes (although in the latter case the need for insulin is reduced, not eliminated). Although 10 grams 1s
listed as a mintmum amount, 20 grams is commonly used and was used for cliucal studies. The use of amounts greater than 20
grams only result in a more potent extract

4 Dosage schedules vary. We have found that a single daily consumption of 4-8 ounces of the tea for two four-day periods
(separated by four days) 1s effective at improving diabetes control for at least one month (as demonstrated in the studies) and,
anecdotally, for up to 6 months We have also found that administering 4-8 ounces of the tea on a daily basis for two weeks 1n
also effective. This also results in improved diabetic control for one to six months. Daily consumption, we believe, might prove
too potent at the doses used, but mght be acceptable 1f lower doses were chosen

5 Notwithstanding the dosages and dosage schedules listed above, the end clinical effect is a combination of both duration and
extract potency such that as potency increases, duration can decrease and vice versa

Example 4
Preparation of an herbal mixture

In the first experiment, 9.8 grams of the herbal mixture was extracted for 20 minutes in 500 ml of boiling water The solution was
filtered, concentrated to 1/3, and freeze-dried to obtain 2.14 grams of solid extract. This solid extract (1 gram per kilogram body
weight) along with glucose (1.5 grams per kilogram body weight) was given simultaneously by stomach tube to seven week old
male Wistar rats after 17 hours of fasting Blood was taken from the tail vein and glucose and free fatty acid (FFA) concentration
was measured enzymatically Results of this study show that the herbal mixture decreased the peak glucose concentration but
extended the nise in glucose at later time points compared to the control (FIG. 1). These properties are desirable in an anti-diabetic
medication as theoretically high post-prandial glucose level would be avoided and a more sustained blood sugar in response to
meals would be obtained. Thus, in the latter case, there would be less chance for rebound hypoglycemia.

In a second 1dentical experiment, iclentical results were achieved using a different lot number of the herbal extract (FIG. 2) Thus,
the eftect of the herbal mixture 1s consistent and repeatable

The eftect of the extract obtamed in Example 4 was tested on various enzymes. In these studies, the breakdown of the specific
substrate was tested in the presence of the herbal mixture, of substances known to specifically inhibit the respective enzyme or m
the presence of controlled powder. The concentrations of herb necessary to inhibit 50% of the enzyme activity are given in the
muiddle column of Table 5. This data shows that there 15 some significant mhibition of aldose reductase activity by the herb
rxture. This finding shows that aldose reductase may be partially responsible for certain diabetic complications such as
neuropathy It also shows that the herbal extract's mechanism of action may be different from that of acarbose, which is the
newest anti-diabetic product being commercially developed

TABLE 5

T;Hfgrfory cffects of canadian herb miw extract on zldose
‘eductase, maltase, sucracse, .alpha.-amylase, .alpha.-glucosidase,
pLoalyl

- ndopeptidase and tyrosinase

e yme Inhibitery activity {(IT.cup.5C :.mu.g/ml)
Aldnse reducrnase (rat lene) -
7.0 o 01t (sorbinil)
Maltase (ran "mall i1ntest ne)
>300C 35 (acarbose)
Jorase (rat small 1ntest.ne)
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>300 4.2 lacarbcse)
.aloha.-Amylasec (porcine pancreas)

>100 0.62 {acarbose)
.alpha.-Glucosidase (yeast)

>100 350 (acarbose)
Prolyl endopeptidase

>100 0.009 (Z-Pro-prolinal)

{flabobacterium cp.)
Tyrosinase (mushroom)
>300 4.3 (koj1c aczd)

Example 5
In vitro toxicity tests

A third series of tests looked at 1 vitro toxicity. The resuits illustrated m Table 6 indicate that the herb extract did not have
sigmficant dose-dependent toxicity on these cells confirming its relative satety for human consumption.

TABLE 6

Cytotoxity in £B cells by canadian herb mix extract
Canadian herb 1M1x extract (.mu.g/ml)

I

Inhibition %

3 ’ -7.22
e -7.9¢
30 -13.02
100 -20.87
300 -8.4

Although the present invention has been described in terms of a particular preferred embodiments, it 18 not limited to those
embodiments. Alternative embodiments, examples, and modifications which would still be encompassed by the invention may be
made by those skilled in the art, particularly in light of the foregoing teachings. Therefore, the following claims are intended to
cover any alternative embodiments, examples, modifications, or equivalents which may be included within the spint and scope of

the mvention as defined by the claims.
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