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(57) ABSTRACT 

The present invention provides materials and methods relat 
ing to mildly polar ?uid extracts of plant materials, such as 
Artemisia plant species, useful in methods for treating 
diabetes and methods for modulating the activity of gluca 
gon-like peptide-1 (GLP-1), and in methods for modulating 
phosphoenol pyruvate carboxykinase (PEPCK) activity in a 
diabetes-speci?c manner. The extracts are generally non 
toxic and non-mutagenic and may be administered to dia 
betics With bene?cial effect on blood glucose levels. The 
extracts may also be administered to non-diabetics Without 
deleterious effect. The plants are easily groWn With a mini 
mum of time, labor, and cost. Extracts are inexpensively and 
quickly prepared Without the need for fractionation to 
remove potentially deleterious compounds, and the extracts 
may be administered to mammals such as humans through 
various routes, in a variety of forms, and at convenient 
concentrations. 
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Figure 2. 
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Figure 3. 
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Figure 4. 
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Figure 5. 
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Figure 6. 
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Figure 8. 
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Figure 12' 
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METHODS FOR TREATING DISORDERS USING 
PLANT EXTRACTS 

RELATED APPLICATIONS 

[0001] This application claims bene?t of US. Provisional 
Patent Application Ser. No. 60/316,760 ?led Aug. 31, 2001, 
Which is incorporated herein by reference in its entirety. 

FIELD OF INVENTION 

[0002] The present invention relates to materials and 
methods for treating a disorder using plants. More speci? 
cally, the invention relates to materials and methods for 
treating a disorder using extracts of the plant genus Artemi 
sia. 

BACKGROUND 

[0003] Diabetes is a major health concern, as evidenced by 
the number of people it affects as Well as the costs incurred 
in treating or preventing it. According to the American 
Diabetes Association, there are 15.7 million people, or 5.9% 
of the US. population, that suffer from diabetes. Only about 
10.3 million of these people have been diagnosed With the 
disease. With approximately 5.4 million people unaWare that 
they have this chronic condition, diabetes ranks as the 
seventh leading cause of death in the US. The costs asso 
ciated With efforts to treat and/or to prevent the condition are 
commensurate With the number of people afflicted, both in 
the US. and throughout the World. 

[0004] Diabetes is a complex condition or disease that is 
most commonly de?ned by elevated concentrations of blood 
glucose, With the disorder affecting the metabolism of car 
bohydrates, fats and proteins. The disorder results from an 
inability to control blood glucose levels, for example due to 
insuf?cient levels or activity of insulin. Elevated glucose 
levels, in turn, often lead to secondary health problems that 
require additional medical treatment. Some of the leading 
diabetes-related health risks include hyperglycemia, arterio 
sclerosis, diabetic retinopathy (possibly leading to blind 
ness), cataracts, nephropathy, increased risk of infections, 
hypertension, nerve disease, risk of amputations, impotence, 
diabetic ketoacidosis, and dementia. While these health risks 
are associated With diabetes, they are not, by themselves, 
useful indicators of diabetes. For example, hypertension 
may occur With or Without diabetes (e.g., due to a genetic 
predisposition or a high-salt diet). 

[0005] There are tWo primary types of diabetes, With many 
variations of each. Type 1 diabetes generally occurs in 
childhood and results from the body’s inability to produce 
insulin. Type 2 diabetes is the more prevalent form and 
results from either insulin de?ciency or, more commonly, 
from insulin resistance. Some diabetics are able to maintain 
healthy blood glucose concentrations With restrictive diets 
alone, but most require the assistance of oral hypoglycemic 
drugs and/or insulin replacement therapy by injection. Drug 
therapy, hoWever, does not alWays achieve satisfactory gly 
cemic control and insulin use often promotes hypoglycemia. 
Moreover, these conventional treatments often loWer blood 
glucose by promoting the non-selective uptake of glucose by 
many cells, including adipocytes, Which contributes to unde 
sirable Weight gain. Therefore, continuous treatment modi 
?cations and monitoring are often necessary. Additionally, 
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traditional treatments, like insulin injections, are expensive 
and can be painful to administer. 

[0006] In addition to conventional treatments relying on 
insulin injections or over-the-counter medications, natural 
products, including plant materials, have been reportedly 
tried in alternative treatments of conditions such as diabetes. 
This is perhaps unsurprising, given the great variety of 
plants in the World. As traditional medicines, plants have 
been used for a variety of real or imagined ailments, With the 
same plants frequently being used to “treat” unrelated con 
ditions. One of the many plant families used in traditional 
herbal remedies is the Artemisia family, With over 400 
different species. 

[0007] One species of Artemisia, Artemisia dracanculus, 
YaZdanparast et al., Biomedical Letters 59:137-141 (1999) 
has been reported to yield alcohol-based extracts that exhibit 
an antihyperlipidemic effect on rats fed high-fat diets. The 
authors of this study did not, hoWever, test for the presence 
of mutagens or toxins and did not explore the use of such 
extracts to treat disorders, diseases or conditions other than 
hyperlipidemia. A. dracancalas and another Artemisia spe 
cies, Artemisia herba-alba, have been reportedly used to 
treat headaches and diZZiness, e.g., in Middle Eastern cul 
tures. [Al-Waili et al., Clinical and Experimental Pharma 
cology and Physiology 13:569-573 (1986)]. Additionally, 
SWanston-Flatt et al., Proc. Nutr. Soc. 50: 641-651 (1991) 
disclosed the use of tarragon mixtures in treating diabetes, 
referencing SWanston-Flatt et al.,Acta Diabetol. Lat. 26:51 
55 (1989), for an explanation that treatments Were prepared 
by mixing homogeniZed plant material into standard diets. 
Extracts Were never prepared from the tarragon. SWanston 
Flatt et al., (1991) reported that tarragon, While reportedly 
shoWn to reduce body Weight, polydipsia and hyperphagia, 
did not signi?cantly loWer blood glucose concentrations. 

[0008] Along With the reported medicinal effects of the 
Artemisia spp, hoWever, is the observation that crude 
extracts prepared from Artemisia spp have a positive 
mutagenic effect When tested in a conventional Ames 
mutagenicity test. PCT Publication WO 97/35598 describes 
aqueous (i.e., Water) extracts of Artemisia judaica as having 
an insulinomimetic anti-diabetic effect, but also notes the 
presence of a deleterious mutagen that Would render the 
crude extract unsuitable for administration to mammals such 
as humans. WO 97/35598 reported that tWo different prepa 
rations from Artemisia jadaica tested positive in the Ames 
test for mutagenicity. Therefore, not all Artemisia plants, 
e.g., not A. judaica, appear suitable for use in extracts for 
treating mammals having a disorder such as diabetes. 

[0009] Thus, there remains a need in the art to develop 
methods of alleviating, preventing or treating symptoms of 
diabetes, or the disorder itself, and the health risks associ 
ated With diabetes, preferably methods based on the use of 
readily available and inexpensively produced natural mate 
rials such as plants or plant parts. The methods should be 
both effective and inexpensive Without introducing unWar 
ranted toxicity and/or mutagenicity risks. There is also a 
need to develop methods that modulate enZymes involved in 
glucose metabolism to facilitate the control of diabetic and 
non-diabetic symptoms involved in a variety of disorders 
and diseases found in mammals. There further remains a 
need to develop an effective method of extracting materials 
useful for treating diabetes or symptoms of diabetes from a 
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plant or portions of a plant. Additionally, there is a need in 
the art for methods of controlling body Weight, for example 
in conjunction With diabetes therapies. It is also apparent 
that for diabetics, athletes, and others, there is a need for 
increasing the energy store available to a cell, e.g., a muscle 
cell or neuron. 

SUMMARY OF THE INVENTION 

[0010] The present invention satis?es one or more of the 
aforementioned needs in the art by providing convenient 
methods of obtaining extracts from plants such as members 
of the genus Artemisia. The present invention also provides 
a safe and effective method for the use of plant extracts, such 
as Artemisia extracts, in modulating blood glucose levels 
and in modulating protein activities involved in carbohy 
drate metabolism, including effective methods to control 
blood glucose levels by modulating the activity of glucagon 
like peptide-1 (GLP-1). Also provided is a method of 
increasing glucose uptake in non-adipose cells of mammals, 
such as muscle cells and neurons. Also contemplated are 
methods for modulating insulin receptor substrate 2 (IRS-2), 
methods for modulating insulin-stimulated glucose uptake, 
methods for the diabetic-speci?c modulation of hepatic 
glucose output and phosphoenol pyruvate carboxykinase 
(PEPCK) activity, methods for decreasing insulin resistance; 
methods for treating Type 2 diabetes, methods for preparing 
an aqueous (ie. highly polar, such as Water) or mildly polar 
extract of Artemisia, methods for controlling Weight gain, 
methods for increasing the energy store of a cell (e.g., 
intracellular glucose available to non-adipocyte cells such as 
muscle cells and neurons) and pharmaceutical compositions 
comprising an effective dose of an extract of Artemisia. 

[0011] The present invention provides a method of modu 
lating glucagon-like peptide-1 (GLP-1) activity in a mam 
mal comprising administration of an effective dose of an 
alcoholic extract of Artemisia. GLP-1 is encoded by a 
proglucagon gene and is knoWn to inhibit gastric emptying, 
control food intake, stimulate insulin biosynthesis and secre 
tion, inhibit glucagon secretion, cause islet proliferation, 
promote an ileal brake, and regulate hypothalamic-pituitary 
function. Preferably, GLP-1 activity is increased or 
enhanced. The GLP-1 activity may be increased by increas 
ing the affinity of GLP-1 for its native receptor, Which 
enhances various activities of GLP-1 knoWn to help loWer 
blood glucose, such as inhibiting gastric emptying, control 
ling food intake, stimulating insulin biosynthesis and secre 
tion, inhibiting glucagon secretion, enhancing islet prolif 
eration, and promoting an ileal brake. A preferred GLP-1 
activity that can be modulated is the controlling of food 
intake or satiety. Another preferred GLP-1 activity that can 
be modulated is promotion of an ileal brake, Which inhibits 
gastric and pancreatic secretions and prevents gastric emp 
tying. The contemplated mammal to receive administration 
of the extract comprises human, dog, cat, horse, cattle, pig, 
sheep, and other mammals. Apreferred mammal to receive 
administration of the extract is a human. Various routes of 
administration can be used to deliver the extract to a patient, 
including injection (e.g., intravenous, intramuscular and 
subcutaneous), sublingual administration, oral administra 
tion, topical administration, and inhalation. Preferably, the 
route of administration is oral, e.g., a bolus or solution for 
ingestion. Also preferred is delivery through a nasogastric 
tube. 
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[0012] A variety of mildly polar ?uids, such as alcohols, 
can be used to extract ef?cacious materials from plants such 
as Artemisia species (e.g., Artemisia dracunculus), includ 
ing methanol, ethanol, and isopropanol. A preferred alcohol 
used to extract ef?cacious materials from Artemisia dracun 
culus is ethanol, thereby producing an ethanolic extract. 
Preferably, the extract lacks mutagenic activity and/or tox 
ins. The extract can be derived from one of a number of 
Artemisia species including dracunculus, vulgaris, 
abysinica, absynthicum, aftra, cannariensis, scoparia, and 
others. Preferably, the extract is derived from A. dracuncu 
lus. 

[0013] The invention further provides a method of modu 
lating blood glucose levels in a mammal comprising admin 
istration of an effective dose of an alcoholic extract of a 
plant, such as Artemisia dracunculus, Wherein the alcoholic 
extract lacks mutagenic activity When assayed using an 
Ames test (Ames et al., Mutation Res. 311347 (1975)). The 
Ames test is Well-knoWn in the art as a test used to determine 
the mutagenic properties of substances using bacteria. In 
such methods, a preferred alcoholic extract has no acute oral 
toxicity at a dosage of up to 5000 milligrams extract per 
kilogram mammal body Weight Avariety of alco 
hols can be used to extract ef?cacious materials from Arte 
misia dracunculus, including methanol, ethanol, and isopro 
panol. A preferable alcohol used to extract efficacious 
materials from Artemisia dracunculus is ethanol. Preferably, 
the blood glucose levels are loWered or reduced. The con 
templated mammal to receive administration of the extract 
comprises hu cat, horse, cattle, pig, and sheep, With a human 
being preferred. Various routes of administration can be used 
to deliver the extract to a patient including injection (e.g., 
intravenous, intramuscular and subcutaneous), administra 
tion via a nasogastric tube, sublingual administration, oral 
administration, topical administration and inhalation. Pref 
erably, the route of administration is oral, e.g., a bolus or 
solution for ingestion. Also preferred is delivery through a 
nasogastric tube. 

[0014] In one aspect, the invention provides a method of 
modulating blood glucose level in a mammal comprising 
administration of an effective dose of a mildly polar extract 
of a plant such as Artemisia. Preferably, blood glucose level 
is decreased. 

[0015] In another aspect, the invention provides a method 
of modulating GLP-1 activity in a mammal comprising 
administration of an effective dose of a mildly polar extract 
of a plant such as Artemisia. Preferably, GLP-1 activity is 
increased. 

[0016] Another aspect of the invention provides a method 
of altering the appetite of a mammal comprising adminis 
tration of an effective dose of a mildly polar extract of a plant 
such as Artemisia. 

[0017] Afurther aspect of the invention provides a method 
of promoting an ileal brake in a mammal comprising admin 
istration of an effective dose of a mildly polar extract of a 
plant such as Artemisia. 

[0018] In another aspect, the invention provides a method 
of modulating the binding betWeen GLP-1 and the GLP-1 
receptor in a mammal comprising administration of an 
effective dose of a mildly polar extract of a plant such as 
Artemisia. Preferably, the binding of GLP-1 to its receptor is 
increased. 






























