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COMPOSITIONS FOR TREATING 
ALZHEIMER’S DISEASE AND OTHER 

AMYLOIDOSES 

This application is a continuation-in-part of US. patent 
application Ser. No. 09/079,829 ?led May 15, 1998, Which 
claimed priority to provisional patent application 60/046, 
602 ?led May 15, 1997; no patenting or abandonment of the 
parent application has occurred. 

TECHNICAL FIELD 

The invention relates to compositions and methods for 
treating AlZheimer’s Disease and other amyloidoses and 
cognitive and mental effects thereof; more particularly, it 
relates to herbal compositions for intervention in AlZhe 
imer’s disease and other amyloidoses and for remedies to 
cognitive and mental effects thereof. 

BACKGROUND OF THE INVENTION 

AlZheimer’s disease is characteriZed by the accumulation 
of a 39—43 amino acid peptide termed the beta-amyloid 
protein or A6, in a ?brillar form, eXisting as extracellular 
amyloid plaques and as amyloid Within the Walls of cerebral 
blood vessels. Fibrillar AB amyloid deposition in AlZhe 
imer’s disease is believed to be detrimental to the patient and 
eventually leads to toXicity and neuronal cell death, char 
acteristic hallmarks of AlZheimer’s disease. Accumulating 
evidence implicates amyloid as a major causative factor of 
AlZheimer’s disease pathogenesis. 
A variety of other human diseases also demonstrate 

amyloid deposition and usually involve systemic organs (i.e. 
organs or tissues lying outside the central nervous system), 
With the amyloid accumulation leading to organ dysfunction 
or failure. In AlZheimer’s disease and “systemic” amyloid 
diseases, there is currently no cure or effective treatment, 
and the patient usually dies Within 3 to 10 years from disease 
onset. 

Much Work in AlZheimer’s disease has been 
accomplished, but little is conventionally knoWn about 
compounds or agents for therapeutic regimes to arrest amy 
loid formation, deposition, accumulation and/or persistence 
that occurs in AlZheimer’s disease and other amyloidoses. 

NeW compounds or agents for therapeutic regimes to 
arrest or reverse amyloid formation, deposition, accumula 
tion and/or persistence that occurs in AlZheimer’s disease 
and other amyloidoses are therefore desperately needed. 

DISCLOSURE OF THE INVENTION 

A primary object of the present invention is to establish 
neW methods for the treatment of the amyloid diseases. The 
amyloid diseases include, but are not limited to, the amyloid 
associated With AlZheimer’s disease, DoWn’s syndrome and 
hereditary cerebral hemorrhage With amyloidosis of the 
Dutch type (Wherein the speci?c amyloid is referred to as 
beta-amyloid protein or A6), the amyloid associated With 
chronic in?ammation, various forms of malignancy and 
Familial Mediterranean Fever (Wherein the speci?c amyloid 
is referred to as AA amyloid or in?ammation-associated 
amyloidosis), the amyloid associated With multiple 
myeloma and other B-cell dyscrasias (Wherein the speci?c 
amyloid is referred to as AL amyloid), the amyloid associ 
ated With type II diabetes (Wherein the speci?c amyloid is 
referred to as amylin or islet amyloid), the amyloid associ 
ated With the prion diseases including CreutZfeldt-Jakob 
disease, Gerstmann-Straussler syndrome, kuru and animal 
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2 
scrapie (Wherein the speci?c amyloid is referred to as PrP 
amyloid), the amyloid associated With long-term hemodi 
alysis and carpal tunnel syndrome (Wherein the speci?c 
amyloid is referred to as beta2-microglobulin amyloid), the 
amyloid associated With senile cardiac amyloid and Familial 
Amyloidotic Polyneuropathy (Wherein the speci?c amyloid 
is referred to as transthyretin or prealbumin), and the amy 
loid associated With endocrine tumors such as medullary 
carcinoma of the thyroid (Wherein the speci?c amyloid is 
referred to as variants of procalcitonin). 

Another object of the present invention is to use the inner 
bark and/or roots from Uncaria tomentosa (also referred to 
as Una de Gato or Cat’s claW) for the treatment of amyloid 
formation, deposition, accumulation and/or persistence in 
AlZheimer’s disease, type II diabetes and other amyloidoses. 
Uncaria tomentosa or Cat’s claW is also referred to as, but 
not limited to, Paraguayo, Garabato, Garbato casha, Tambor 
huasca, Una de gavilan, HaWk’s claW, Nail of Cat, and Nail 
of Cat Schuler. 

Another object of the present invention is to use eXtracts 
and/or derivatives thereof from plant matter related to the 
Rubiciaceae family, Which includes but is not limited to the 
Uncaria genus, for the treatment of amyloid formation, 
deposition, accumulation and/or persistence in AlZheimer’s 
disease, type II diabetes and other amyloidoses. 

Another object of the present invention is to use eXtracts 
and/or derivatives thereof from plant matter related to the 
various Uncaria species, Which may include but not limited 
to, Uncaria tomentosa, Uncaria attenuata, Uncaria 
elliptical, Uncaria guianensis, Uncaria pteropoda, Uncaria 
bernaysli, Uncaria ferra DC, Uncaria kawakamii, Uncaria 
rhyncophylla, Uncaria calophylla, Uncaria gambir; and 
Uncaria orientalis. 
Another object of the present invention is to use com 

mercially available pills, tablets, caplets, soft and hard 
gelatin capsules, loZenges, sachets, cachets, vegicaps, liquid 
drops, eliXers, suspensions, emulsions, solutions, syrups, tea 
bags, aerosols (as a solid or in a liquid medium), 
suppositories, sterile injectable solutions, sterile packaged 
poWders, bark bundles and/orbark poWder Which contain 
Uncaria tomentosa to treat patients With AlZheimer’s 
disease, type II diabetes and other amyloidoses. 

Another object of the present invention is to use Uncaria 
tomentosa and/or the oXindole alkaloids contained Within 
Uncaria tomentosa for the treatment of amyloid formation, 
deposition, accumulation and/or persistence in AlZheimer’s 
disease, type II diabetes and other amyloidoses. 

Yet another object of the present invention is to use the 
quinovic acid glycosides contained Within Uncaria [omen 
tosa for the treatment of amyloid formation, deposition, 
accumulation and/or persistence in AlZheimer’s disease, 
type II diabetes and other amyloidoses. 

Yet another object of the present invention is to use the 
proanthocyanidins contained Within Uncaria tomentosa for 
the treatment of amyloid formation, deposition, accumula 
tion and/or persistence in AlZheimer’s disease, type II dia 
betes and other amyloidoses. 

Yet another object of the present invention is to use the 
polyphenols contained Within Uncaria tomentosa for the 
treatment of amyloid formation, deposition, accumulation 
and/or persistence in AlZheimer’s disease, type II diabetes 
and other amyloidoses. 

Yet another object of the present invention is to use the 
triterpines contained Within Uncaria tomentosa for the treat 
ment of amyloid formation, deposition, accumulation and/or 
persistence in AlZheimer’s disease, type II diabetes and other 
amyloidoses. 
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Yet another object of the present invention is to use the 
plant sterols, beta-sitosterol, stigmasterol and campesterol 
contained Within Uncaria tomentosa for the treatment of 
amyloid formation, deposition, accumulation and/or persis 
tence in AlZheimer’s disease, type II diabetes and other 
amyloidoses. 

Yet another object of the present invention is to use the 
phytosterols contained Within Uncaria tomentosa for the 
treatment of amyloid formation, deposition, accumulation 
and/or persistence in AlZheimer’s disease, type II diabetes 
and other amyloidoses. 

Yet another object of the present invention is to use one 
or more of the phytochemicals contained Within Uncaria 
tomentosa, or its constituent compounds, for the treatment of 
amyloid formation, deposition, accumulation and/or persis 
tence in AlZheimer’s disease, type II diabetes and other 
amyloidoses. These constituents are believed to include, but 
not be limited to, 3-beta, 6beta, 19-alpha-trihydroXy-urs-12 
en-28-oic-acid, 5-alpha-carboXystrictosidine, 
Alloisopteropodine, Allopteropodine, Angustine, 
Dihydrocorynantheine, Dihydrocorynantheine-n-oXide, 
Hirsutine, Hirsutine-n-oXide, Isomitraphylline , 
Isopteropodine, Isorhynchophylline, Isorhynchophylline-n 
oXide, Isorotundifoline, Mitraphylline, Oleanolic-acid, 
Pteropodine, Quinovic-acid-3beta-o-(Beta-d 
glucopyranosyl-(l --->3)beta-d-fucopyranosyl-(27---->1) 
beta d-glucopyranosyl-ester, Quinovic-acid-3beta-o-beta-d 
fucopyranoside, Quinovic-acid-3beta-o-beta-d 
fucopyranosyl-(27---> 1)beta-d-glucopyranosylester, 
Quinovic-acid-3beta-o-beta-d-quinovopyranoside, 
Rhynchophylline, Rotundifoline, Speciophylline, Uncarine, 
Uncarine-f, and Ursolic acid. 

Yet another object of the present invention is to use other 
knoWn phytochemicals previously identi?ed by Keplinger 
as possibly useful for stimulating the human immune sys 
tem. These include alkaloid, phenol, quinone and terpene 
based compounds disclosed in US. Pat. No. 4,844,901 and 
US. Pat. No. 4,940,725 by Keplinger et al, the teXts of 
Which are hereby incorporated by reference, and include, but 
are not limited to, tetra- and pentacyclic oXindole alkaloids, 
alkaloids such as alloisopteropodine, isomer A having the 
formula C21H24O4N2, allo-pteropodine, isomer B having the 
formula C21H24O4N2, normal-isomitraphylline, isomer A 
having the formula C21H24O4N2, normal-isorhychophylline, 
isomer A having the formula C22H2O4N2, normal 
mitraphylline, isomer B having the formula C21H24O4N2, 
normal-rhynchophyllin isomer B having the formula 
C22H28O4N2, and the oXindole alkaloid speciophylline, 
Cepharanthine (bisbenZylisochinoline alkaloid), Berbamine 
(bisbenZylisochinoline alkaloid), Matrine (lupine alkaloid), 
Pilocarpine (imidaZole alkaloid), phenols and quinones such 
as 2,3-DihydroXybenZoic acid, Ferulic acid, Anethole, 
Cleistanthine (lignane), Curculigoside and Curculigoside B 
(phenolglucosides), Urunshiole (pyrocatechin derivatives 
With C15/C17 side chains, alpha-Tocopherole (vitamin E), 
Ubichone (mainly Q7, Q8), Maesanine (chinone With C15 
side-chain), terpenes such as ZeXbrevine A/B (sesquiter 
penelacetone of the ceramacrane type), 12-0 - 
Tetradeoanoyl-phorbol- 13-acetate, TPA (tetracyclic 
diterpene), Saponine With aglycone oleonic acid 
(pentacyclic triterpene), and Cynonchoside 
(steroidglycoside). 

Yet another object of the present invention is to provide 
methods to isolate the active ingredients present Within 
Uncaria tomentosa for use as potent agents Which inhibit 
amyloid formation, amyloid deposition, amyloid 
accumulation, amyloid persistence, amyloid protein 
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4 
amyloid protein interactions, and/or cause a dissolution/ 
disruption of pre-formed or pre-deposited amyloid ?brils in 
AlZheimer’s disease, type II diabetes and other amyloidoses. 
Methods for isolation of the active ingredients Within 
Uncaria tomentosa include application of some standard 
techniques knoWn to those skilled in the art, including, but 
not limited to, thin layer chromatography using silica-coated 
plates, and separation and isolation using high pressure 
liquid chromatography (HPLC). UnknoWn active ingredi 
ents Within Uncaria tomentosa found to be potent inhibitors 
of amyloid formation, amyloid deposition, amyloid 
accumulation, amyloid persistence, amyloid protein 
amyloid protein interactions, and/or cause a dissolution/ 
disruption of pre-formed or pre-deposited amyloid ?brils in 
AlZheimer’s disease, type II diabetes and other amyloidoses, 
are identi?ed by re-testing of individual bands or fractions 
(separated by thin layer chromatography, column chroma 
tography and/or HPLC) using speci?c assay tests as 
described in the examples of the present invention. Suf?cient 
isolation of these active ingredients contained Within indi 
vidual bands and/or fractions are then sent out for speci?c 
analyses Which may include, but are not limited to, scanning 
electron microscope equipped With energy dispersive X-ray 
analyZer to detect and spatially map some elements present 
in each sample, elemental analysis by combustion to deter 
mine the relative % of carbon, hydrogen and nitrogen, high 
resolution mass spectroscopy to determine molecular Weight 
and elemental composition, fourier transform infrared spec 
troscopy to determine functional groups and make compari 
sons to the spectra of knoWn compounds, differential scan 
ning calorimetry to determine melting point, atomic 
absorption, gel chromatography, high performance liquid 
chromatography, proton and C13 nuclear magnetic reso 
nance spectroscopy for material characteriZation and to 
provide information regarding the position of atoms relative 
to each other, and UV/V IS spectroscopy. It is expected that 
additional techniques Will be developed as part of the further 
isolation of potent active ingredients Within Uncaria tomen 
tosa. 

Yet another object of the present invention is to provide 
the use of Uncaria tomentosa and/or its ingredients 
[(regardless of commercial source and regardless of ?nal 
form for consumption by humans, i.e. pills, tablets, caplets, 
soft and hard gelatin capsules, loZenges, sachets, cachets, 
vegicaps, liquid drops, eliXers, suspensions, emulsions, 
solutions, syrups, tea bags, aerosols (as a solid or in a liquid 
medium), suppositories, sterile injectable solutions, sterile 
packaged poWders, bark bundles and/or bark poWder] for 
inhibition of amyloid formation, deposition, accumulation, 
and/or persistence, regardless of its clinical setting. 

Yet another object of the present invention is to provide 
compositions and methods involving administering to a 
subject a therapeutic dose of Uncaria tomentosa (or its 
active ingredients) Which inhibits amyloid deposition. 
Accordingly, the compositions and methods of the invention 
are useful for inhibiting amyloidosis in disorders in Which 
amyloid deposition occurs. The compounds of the invention 
can be used therapeutically to treat amyloidosis or can be 
used prophylactically in a subject susceptible to amyloido 
sis. The methods of the invention are based, at least in part, 
in directly inhibiting amyloid ?bril formation, inhibiting 
amyloid ?bril groWth, and/or causing dissolution/disruption 
of preformed amyloid ?brils. 

Yet another object of the present invention is to provide 
pharmaceutical compositions for treating amyloidosis. The 
pharmaceutical compositions include a therapeutic com 
pound of the invention in an amount effective to inhibit 
amyloid deposition and a pharmaceutically acceptable 
vehicle. 
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Yet another object of the present invention is the use of 
any and all synthetic compounds made that are functionally 
similar to Uncaria tomentosa in therapeutic application, 
and/or Uncaria tomentosa’s amyloid inhibitory ingredients, 
for use as agents to inhibit amyloid formation, amyloid 
deposition, amyloid accumulation, amyloid persistence, 
amyloid protein-amyloid protein interactions, and/or cause a 
dissolution/ disruption of pre-formed or pre-deposited amy 
loid ?brils in AlZheimer’s disease, type II diabetes and other 
amyloidoses. 

Another object of the present invention is to provide a 
composition, preferably in the form of a dietary supplement, 
for providing, supporting or improving in a subject one or 
more of the mental or cognitive qualities selected from the 
group of mental or cognitive qualities consisting of nutri 
tional support for age related cognitive or memory decline, 
normal brain function, cognitive ability, and concentration, 
Wherein the composition comprises plant matter from the 
plant commonly knoWn as cat’s claW, and plant matter from 
at least one plant selected from the group of plants consisting 
of, and commonly knoWn as, ginkgo biloba, rosemary, gotu 
kola and bacopin. 
A further object of the invention is to provide a 

composition, preferably in the form of a dietary supplement, 
for promoting, maintaining or enhancing in a subject one or 
more of the mental or cognitive qualities selected from the 
group of mental or cognitive qualities consisting of mental 
acuity, mental alertness, cognitive Well being, normal brain 
function, cognitive ability, mental performance, memory, 
concentration, mental sharpness, mental vitality, mental 
clarity, short term memory, normal brain function, learning, 
and good brain health, Wherein the composition comprises 
plant matter from the plant commonly knoWn as cat’s claW, 
and plant matter from at least one plant selected from the 
group of plants consisting of, and commonly knoWn as, 
ginkgo biloba, rosemary, gotu kola and bacopin. 

Still another object of the invention is to provide a 
composition, preferably in the form of a dietary supplement, 
for reducing in a subject one or more of the mental or 
cognitive effects selected from the group of mental or 
cognitive effects consisting of, age associated cognitive or 
memory decline, mental decline, and likelihood of age 
related brain or cognitive disorders, Wherein the composi 
tion comprises plant matter from the plant commonly knoWn 
as cat’s claW, and plant matter from at least one plant 
selected from the group of plants consisting of, and com 
monly knoWn as, ginkgo biloba, rosemary, gotu kola and 
bacopin. 
A further object of the invention is to provide a 

composition, preferably in the form of a dietary supplement, 
for promoting or supporting healthy pancreatic function in a 
subject, by helping to promote normal insulin function, or 
for reducing, disrupting, dissolving, inhibiting, eliminating 
or preventing in a subject one or more conditions involving 
the pancreas selected from the group of conditions involving 
the pancreas consisting of amyloid ?bril deposits, amyloid 
protein deposits, pancreas associated amyloid ?bril deposits, 
pancreas associated amyloid protein deposits, amyloid ?bril 
formation and groWth, pancreas associated amyloid ?bril 
formation and groWth, interaction of amyloid protein With 
glycosaminoglycans, and interaction of amyloid protein 
With proteoglycans, Wherein the composition comprises 
plant matter from the plant commonly knoWn as cat’s claW, 
and plant matter from at least one plant selected from the 
group of plants consisting of, and commonly knoWn as, 
ginkgo biloba, rosemary, gotu kola and bacopin. 

It is yet another object of the invention to meet any or all 
of the needs summariZed above. 
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These and such other objects of the invention as Will 

become evident from the disclosure beloW are met by the 
invention disclosed herein. 

Application of the invention to these needs is especially 
bene?cial in that the invention is the only system that 
effectively provides for use of extracts from the inner bark 
and root parts of Uncaria tomentosa, and use of the ingre 
dients contained Within the various commercial preparations 
of Uncaria tomentosa, to bene?t human patients With AlZhe 
imer’s disease and other amyloidoses due to Uncaria [omen 
tosa’s neWly discovered ability to inhibit amyloid ?bril 
formation, inhibit amyloid ?bril groWth, inhibit amyloid— 
proteoglycan interactions, amyloid—glycosaminoglycan 
interactions, and cause dissolution and/or disruption of 
preformed amyloid ?brils. 

The present invention pertains to the identi?cation and 
surprising discovery that the inner bark and root parts of 
Uncaria tomentosa, otherWise knoWn as Una de Gato (or 
Cat’s claW), act as an inhibitor of AlZheimer’s disease 
amyloid formation and groWth. In addition, Uncaria [omen 
tosa also has the ability to inhibit amyloid protein 
proteoglycan (PG)/glycosaminoglycan (GAG) interactions, 
Which are believed to be important for the formation and 
persistence of all amyloid deposits in tissues. Furthermore, 
Uncaria tomentosa has the ability to dissolve/disrupt pre 
formed amyloid ?brils of the AlZheimer’s and type II 
diabetes types, suggesting that this agent may be useful for 
patients at latter stages of both AlZheimer’s disease, type II 
diabetes and other amyloidoses. Uncaria tomentosa 
extracted from different commercial sources (extracts iso 
lated from gelatin-coated capsules, caplets or liquid form) 
Were all found to serve as potent inhibitors of AlZheimer’s 
disease amyloid ?brillogenesis. 
While results are exempli?ed With Species tomentosa, 

other species of Uncaria are believed to have similar effect. 
Commercially available glucosamine (hydrochloride salt, 

or the sulfate salt), Which contained Uncaria tomentosa 
caused a marked signi?cant inhibition of AB amyloid ?bril 
formation as determined using a Thio?avin T ?uorometry 
assay. This inhibitory effect Was attributed to the presence of 
Uncaria tomentosa (and not due to the presence of glu 
cosamine hydrochloride salt or to the glucosamine sulfate 
salt), as pure Uncaria tomentosa (but not pure glucosamine 
hydrochloride salt or glucosamine sulfate salt) derived from 
different commercial sources Were potent inhibitors of amy 
loid ?bril formation. Uncaria tomentosa (Without other 
additives) obtained from different commercial sources 
inhibited AB amyloid ?brillogenesis in a dose-dependent 
manner. Uncaria tomentosa also inhibited AlZheimer’s 
A[3—A[3 interactions as determined using a solid phase 
binding assay demonstrating that Uncaria tomentosa is 
additionally an effective inhibitor of AlZheimer’s amyloid 
?bril groWth. Furthermore, Uncaria tomentosa Was effective 
in the dose-dependent inhibition of A[3-proteoglycan/ 
glycosaminoglycan (PG/GAG) interactions (an important 
therapeutic target for all amyloidoses) as determined using 
a solid phase binding immunoassay. Uncaria tomentosa 
derived from different commercial sources Was also a potent 

dissolving/inhibiting agent of pre-formed AB (1-40) or A6 
(1-42) containing amyloid ?brils, as determined using 
Thio?avin T ?uorometry and Congo red staining assays. 
This latter effect occurred in a dose-dependent manner, 
causing a signi?cant (p<0.001) 70% dissolution Within a 2 
hour incubation period. In addition, Uncaria tomentosa Was 
a potent dissolving agent of islet amyloid ?brils (ie. amylin), 
causing a 72% dissolution Within a 2 hour incubation period, 
and a 80% dissolution by 4 days. Uncaria tomentosa Which 
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Was effective in all of the studies described above Were all 
derived from Uncaria tomentosa extract obtained from pill, 
tablet or liquid form, and Were all currently available com 
mercially for oral use in humans. Therefore, the present 
invention claims the use of Uncaria tomentosa (in a pill, 
tablet or liquid form) and derivatives thereof from different 
commercial sources for the treatment of amyloidosis in 
AlZheimer’s disease, type II diabetes and other amyloidoses. 
Also disclosed are methods of isolation to identify and 
purify the key amyloid inhibitory ingredients Within the 
plant material. Identi?cation of the “active” amyloid inhibi 
tory ingredients Within the extracted plant materials are 
anticipated to lead to neW drug design for anti-amyloid 
therapeutics of the future. Current use of Uncaria tomentosa 
and its ingredients contained Within different commercial 
preparations are anticipated to bene?t human patients at all 
stages of AlZheimer’s disease due to Uncaria tomentosa’s 
inherent ability to inhibit AB amyloid ?bril formation (early 
to mid-stage AlZheimer’s disease), inhibit amyloid ?bril 
groWth (early to mid-stage AlZheimer’s disease), inhibit 
amyloid-PG/GAG interactions (all stages of AlZheimer’s 
disease) and cause dissolution/disruption of preformed amy 
loid ?brils (mid to late stages of AlZheimer’s disease). 
Similarly, Uncaria tomentosa is anticipated to bene?t 
patients With different systemic amyloid diseases such as 
type II diabetes, regardless of the stage of amyloid accumu 
lation and the organ (or tissue) involved. 

In another particular aspect of the invention there is a 
method of isolation to purify and identify the amyloid 
inhibitory ingredients from Uncaria tomentosa and/or 
extracts thereof. In one such method, an extract prepared 
from commercially obtained pills, tablets, caplets, soft and 
hard gelatin capsules, loZenges, sachets, cachets, vegicaps, 
liquid drops, elixers, suspensions, emulsions, solutions, 
syrups, tea bags, aerosols (as a solid or in a liquid medium), 
suppositories, sterile injectable solutions, sterile packaged 
poWders, bark bundles and/or bark poWder, using the 
method employing some or all of the folloWing steps: 

a) extraction from Uncaria tomentosa regardless of form 
as described above using an organic solvent such as 
propanol, b) concentration of the extract by using a method 
such as rotary evaporation, lyophiliZation or precipitation, c) 
centrifugation of the extract to remove insoluble materials, 
d) recentrifugation of the supernatant to further remove 
insoluble material, e) precipitation of the active ingredients 
using an organic solvent such as petroleum ether folloWed 
by centrifugation, f) re-dissolving the pellet obtained in an 
organic solvent such as propanol, g) applying to a silica 
column equilibrated With propanol/ 10% acetic acid and 
eluting With the same solvent, h) collecting the fastest 
moving fraction (orange/broWn-yelloW colored fractions) as 
determined by sight or by monitoring at 490 nm, i) precipi 
tation of the active components using an organic solvent 

such as petroleum ether, folloWed by centrifugation, re-dissolving the pellet obtained in acetonitrile/Water/acetic 

acid, and k) injecting and separation by HPLC, 1) identifying 
amyloid inhibitory ingredients by testing in relevant in vitro 
and in vivo assays, and m) sending out for structural analysis 
and elemental composition, as described herein. 

These and other features and advantages of the present 
invention Will become more fully apparent When the fol 
loWing detailed description of the invention is read in 
conjunction With the accompanying ?gures. 

In other aspects of the invention, a pharmaceutical agent 
is disclosed for treating an amyloid disease in a patient, 
Wherein the pharmacological agent comprises a therapeuti 
cally effective amount of plant matter from a plant of the 
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8 
genus Uncaria. The pharmacological agent is preferably 
from a plant of the genus Uncaria, species tomentosa. The 
pharmacological agent is preferably an extract obtained 
from Uncaria tomentosa, the extract being derived from the 
inner bark or root tissue of Uncaria tomentosa, and advan 
tageously taken from some commercially available source, 
such as pills, tablets, caplets, soft and hard gelatin capsules, 
loZenges, sachets, cachets, vegicaps, liquid drops, elixers, 
suspensions, emulsions, solutions, syrups, tea bags, aerosols 
(as a solid or in a liquid medium), suppositories, sterile 
injectable solutions, sterile packaged poWders, bark bundles 
or bark poWder. 

In preferred embodiments, the pharmacological agent is 
an amyloid inhibitory ingredient selected from the group 
consisting of oxindole alkaloids, quinovic acid glycosides, 
proanthocyanidins, polyphenols, triterpines, plants sterols, 
beta-sitosterol, stigmasterol, campesterol, phytosterols, 
3-beta, 6beta, 19alpha-trihydroxy-urs-12-en-28-oic-acid, 
5alpha-carboxystrictosidine, alloisopteropodine , 
allopteropodine, angustine, dihydrocorynantheine, 
dihydrocorynantheine-n-oxide, hirsutine, hirsutine-n-oxide, 
isomitraphylline, isopteropodine, isorhynchophylline, 
isorhynchophylline -n-oxide, isorotundifoline , 
curculogoside, curculigoside B, phenolglucosides, 2-[[2,6 
dimethoxybenZoyl)oxy]methyl-4-hydroxyphenyl-beta-D 
glucopyranoside, 2-[[2-hydroxy-6-methoxybenZoyl)oxy] 
methyl-4-hydroxyphenyl D-glucopyranoside, mitraphylline, 
oleanolic-acid, pteropodine, quinovic-acid-3beta-o-(Beta 
dglucopyranosyl-(l-->3)beta-d-fucopyranosyl-(27-->1) 
beta-d-glucopyranosyl-ester, quinovic-acid-3beta-o-beta-d 
fucopyranoside, quinovic-acid-3beta-o-beta-d 
fucopyranosyl-(27-->1)-beta-d-glucopyranosylester, 
quinovic-acid-3beta-o-beta-d-quinovopyranoside, 
rhynchophylline, rotundifoline, speciophyliine, uncarine, 
uncarine-f, ursolic acid, cepharanthine 
(bisbenZylisochinoline alkaloid), berbamine 
(bisbenZylisochinoline alkaloid), matrine (lupine alkaloid), 
pilocarpine (imidaZole alkaloid), 2,3-DihydroxybenZoic 
acid, ferulic acid, anethole, cleistanthine (lignane), 
phenolglucosides, urunshiole, alpha-tocopherole (vitamin 
E), ubichone, maesanine, Zexbrevine A/B, 12-O 
tetradeoanoyl-phorbol-13-acetate, TPA (tetracyclic 
diterpene), saponine With aglycone oleonic acid (pentacyclic 
triterpene), and cynonchoside. 
The pharmacological agent preferably has a therapeuti 

cally effective amount of Uncaria tomentosa in a dosage in 
the range of from about 10 to 1,000 mg/kg of body Weight 
of the patient, and more preferably in the range of from 
about 10 to 100 mg/kg of body Weight of the patient. 
The amyloid disease for treatment With the pharmaco 

logical agent is selected from the group consisting of the 
amyloid associated With AlZheimer’s disease, DoWn’s syn 
drome and hereditary cerebral hemorrhage With amyloidosis 
of the Dutch type (Wherein the speci?c amyloid is referred 
to as beta-amyloid protein or A6), the amyloid associated 
With chronic in?ammation, various forms of malignancy and 
Familial Mediterranean Fever (Wherein the speci?c amyloid 
is referred to as AA amyloid or in?ammation-associated 
amyloidosis), the amyloid associated With multiple 
myeloma and other B-cell dyscrasias (Wherein the speci?c 
amyloid is referred to as AL amyloid), the amyloid associ 
ated With type II diabetes (Wherein the speci?c amyloid is 
referred to as amylin or islet amyloid), the amyloid associ 
ated With the prion diseases including CreutZfeldt-Jakob 
disease, Gerstmann-Straussler syndrome, kuru and animal 
scrapie (Wherein the speci?c amyloid is referred to as PrP 
amyloid), the amyloid associated With long-term hemodi 
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alysis and carpal tunnel syndrome (wherein the speci?c 
amyloid is referred to as beta2-microglobulin amyloid), the 
amyloid associated With senile cardiac amyloid and Familial 
Amyloidotic Polyneuropathy (Wherein the speci?c amyloid 
is referred to as transthyretin or prealbumin), and the amy 
loid associated With endocrine tumors such as medullary 
carcinoma of the thyroid (Wherein the speci?c amyloid is 
referred to as variants of procalcitonin). 

Preferred pharmaceutical agents have a Weight percentage 
of plant extract in the agent is in the range of from about 
70% to about 95%, and may also have a pharmaceutically 
acceptable carrier, diluent or excipient. The pharmaceutical 
agent preferably has an amyloid inhibitory activity or effi 
cacy greater than 50%. 

In addition, a composition comprised of Uncaria [omen 
tosa and plant matter from at least one plant selected from 
the group of plants consisting of, and commonly knoWn as, 
ginkgo biloba, rosemary, gotu kola and bacopin has the 
ability to inhibit the formation and groWth of brain amyloid 
deposits in subjects Who accumulate brain amyloid deposits 
that occur during normal aging and in a variety of brain 
disorders including AlZheimer’s Disease; it Will therefore 
promote mental alertness in such subjects. 

Compositions of the invention, as formulated above, also 
have the ability to reduce, eliminate, prevent, inhibit or 
disrupt/dissolve amyloid ?bril or protein deposits, brain 
associated amyloid ?bril deposits or brain associated amy 
loid protein deposits, as Well as amyloid ?bril formation and 
groWth or age associated amyloid ?bril formation and 
groWth, brain associated amyloid ?bril formation and 
groWth, and interaction of amyloid protein With 
glycosaminoglycans, or With proteoglycans; it Will therefore 
promote mental acuity, promote mental alertness, provide 
nutritional support for age or related cognitive or memory 
decline, promote cognitive Well being, support brain 
function, improve cognitive ability, mental performance or 
memory, promote concentration and mental sharpness, 
improve mental vitality, promote greater mental clarity and 
alertness, improve short term memory, reduce or reverse age 
associated cognitive or memory decline, support normal 
brain function, enhance learning or memory; improve 
concentration, enhance mental performance, reduce mental 
decline, reduce likelihood of age related brain disorders, and 
maintain good brain health. 

Compositions of the invention, as formulated above, also 
have the ability to reduce, eliminate, prevent, inhibit or 
disrupt/dissolve amyloid ?bril or protein deposits, pancreas 
associated amyloid ?bril or protein deposits, as Well as 
amyloid ?bril formation and groWth, pancreas associated 
amyloid ?bril formation and groWth, and interaction of 
amyloid protein With glycosaminoglycans or With pro 
teoglycans; it Will therefore support healthy pancreatic func 
tion and promote pancreatic function by helping to promote 
normal insulin function. 

Compositions of the invention may also include carriers, 
diluents and/or excipients commonly used in the pharma 
ceutical and dietary supplement industries and any such 
additions as Will be knoWn to those skilled in the art are 
acceptable and may be employed Without departing from the 
scope of the invention. 

Another aspect of the invention is a method for isolating 
amyloid inhibitory constituents Within Uncaria tomentosa 
plant matter, the method comprising the folloWing steps: a) 
extracting the plant matter With an organic solvent, b) 
concentrating the extract, c) removing insoluble materials, 
d) precipitating amyloid inhibitory constituents With organic 

15 

25 

35 

45 

55 

65 

10 
solvent e) recovering and redissolving the amyloid inhibi 
tory constituents obtained in organic solvent, and f) injecting 
and separation by HPLC. 
The plant matter is preferably comprised of commercially 

obtained pills, tablets, caplets, soft and hard gelatin capsules, 
loZenges, sachets, cachets, vegicaps, liquid drops, elixers, 
suspensions, emulsions, solutions, syrups, tea bags, aerosols 
(as a solid or in a liquid medium), suppositories, sterile 
injectable solutions, sterile packaged poWders, bark bundles 
and/or bark poWder, Which contain Uncaria tomentosa, 
extracts or derivatives thereof, and may be taken from 
commercially available gelatin-coated capsules Which con 
tain dried-poWder of Uncaria tomentosa, extracts or deriva 
tives thereof. 
The step of extracting the plant matter With an organic 

solvent further comprises adding propanol initially to plant 
materials that are poWdered, and the resulting mixture is 
stirred overnight. The solvent used in the step of extracting 
amyloid inhibitory ingredients preferably has a polarity 
ranging from that of Water to that of pentanol. The step of 
removing insoluble materials is preferably effected by cen 
trifuging the extract and collecting the supernatant. The step 
of concentrating the extract is preferably effected by rotary 
evaporation. FolloWing the extraction and centrifugation 
steps, the extraction and centrifugation procedure is prefer 
ably repeated 1—5 more times and the supernatants are 
collected. 
FolloWing the repeated steps of extraction and 

concentration, the supernatants are preferably pooled and 
concentrated using a rotary evaporator. FolloWing the con 
centrating step, and after the volume is about 500 mls or less, 
the extract is preferably recentrifuged to further remove 
insoluble materials. Following the recentrifugation step, the 
supernatant is preferably obtained and precipitated With 
petroleum ether, preferably 4 volumes. FolloWing precipi 
tation With petroleum ether, the precipitate is preferably 
collected in a pellet folloWing further centrifugation. The 
pellet is then preferably dissolved in propanol and applied to 
a silica column equilibrated With propanol containing acetic 
acid. FolloWing the application of the material to a silica 
column, propanol containing acetic acid is used to elute, and 
the fastest moving yelloWish-broWn colored fractions are 
collected With a fraction collector. The eluents from the 
column are preferably monitored spectroscopically at 490 
nm and fractions are collected in a fraction collector. Fol 
loWing collection of the fastest moving yelloWish-broWn 
colored fractions, the fractions are precipitated With petro 
leum ether, and the precipitate is collected folloWing cen 
trifugation. FolloWing reprecipitation and recentrifugation, 
the pellet is dissolved in acetonitrile/acetic acid/Water for 
high pressure liquid chromatography (HPLC) injection. The 
dissolved pellet is divided into equal portions and injected 
into an HPLC. The HPLC used preferably contains a 1x25 
cm C18 column, though other siZes maybe made to serve, 
and is maintained at 30° C. With a How rate of 2 ml/min. The 
sample portions injected onto the HPLC are eluted With 
gradients of A and B, such that 0% B for 5 minutes, 0—15% 
B from 5—10 minutes, 15—45% B from 10—70 minutes, and 
45—100% B from 70—85 minutes; Where B=95% acetonitrile 
With 0.5% acetic acid in distilled Water and A=5% acetoni 
trile With 0.5% acetic acid in distilled Water. The eluents 
from the HPLC are monitored at 490 nm and 4 ml fractions 
are collected in a fraction collector and pooled peaks are 
obtained at various retention times (from 0 through 85 
minutes). The fractions obtained may be concentrated by 
lyophiliZation after most of the acetonitrile is removed by 
rotary evaporation. 



US 6,264,994 B1 
11 

The concentrated fractions obtained are then tested in 
relevant in vitro assays to identify potent inhibitors of 
amyloid ?bril formation, amyloid ?bril groWth or 
dissolution/disruption of pre-formed amyloid ?brils. The 
amyloid inhibitory ingredients Within Uncaria tomentosa 
are preferably draWn from the HPLC approximate HPLC 
retention times of 13—45 minutes, and more preferably 26 
minutes. 

Amethod is also disclosed for treating an amyloid disease 
in a patient, comprising the step of administering to the 
patient a therapeutically effective amount of plant matter 
from a plant of the genus Uncaria, species tomentosa. The 
plant matter is preferably administered orally or by aerosol 
spray or in a parenterally injectable or infusible form. 

The therapeutically effective amount of plant matter is 
preferably an amyloid inhibitory ingredient selected from 
the group consisting of oxindole alkaloids, quinovic acid 
glycosides, proanthocyanidins, polyphenols, triterpines, 
plants sterols, beta-sitosterol, stigmasterol, campesterol, 
phytosterols, 3-beta, 6beta, 19alpha-trihydroxy-urs-12-en 
28-oic-acid, 5alpha-carboxystrictosidine, 
alloisopteropodine , allopteropodine, angustine, 
dihydrocorynantheine, dihydrocorynantheine-n-oxide, 
hirsutine, hirsutine-n-oxide, isomitraphylline, 
isopteropodine, isorhynchophylline, isorhynchophylline-n 
oxide, isorotundifoline, curculogoside, curculigoside B, 
phenolglucosides, 2-[[2,6-dimethoxybenZoyl)oxy]methyl 
4-hydroxyphenyl-beta-D-glucopyranoside, 2-[[2-hydroxy 
6-methoxybenZoyl)oxy]methyl-4-hydroxyphenyl-beta-D 
glucopyransoide, mitraphylline, ole anolic-acid, 
pteropodine, quinovic-acid-3beta-o-(Beta-dglucopyranosyl 
(1-->3)beta-d-fucopyranosyl-(27--> 1)-beta-d 
glucopyranosyl-ester, quinovic-acid-3beta-o-beta-d 
fucopyranoside, quinovic-acid-3beta-o-beta-d 
fucopyranosyl-(27-->1)-beta-d-glucopyranosylester, 
quinovic-acid-3beta-o-beta-d-quinovopyranoside, 
rhynchophylline, rotundifoline, speciophylline, uncarine, 
uncarine-f, ursolic acid, cepharanthine 
(bisbenZylisochinoline alkaloid), berbamine 
(bisbenZylisochinoline alkaloid), matrine (lupine alkaloid), 
pilocarpine (imidaZole alkaloid), 2,3 -DihydroxybenZoic 
acid, ferulic acid, anethole, cleistanthine (lignane), 
phenolglucosides, urunshiole, alpha-tocopherole (vitamin 
E), ubichone, maesanine, Zexbrevine A/B, 12-O 
tetradeoanoyl-phorbol-13-acetate, TPA (tetracyclic 
diterpene), saponine With aglycone oleonic acid (pentacyclic 
triterpene), and cynonchoside. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a black and White graph of a 1 Week Thio?avin 
T ?uorometry assay utiliZed to identify inhibitors of AlZhe 
imer’s AB (1—40) amyloid ?bril formation. Glucosamine 
(sulfate salt) containing Uncaria tomentosa (PTI-00700) is 
shoWn to be a potent inhibitor of AB (1-40) amyloid ?bril 
formation. 

FIG. 2 is a black and White graph of a 1 Week Thio?avin 
T ?uorometry assay utiliZed to identify inhibitors of AlZhe 
imer’s AB (1-40) amyloid ?bril formation. Glucosamine 
(sulfate salt) containing Uncaria tomentosa (PTI-00700), 
glucosamine (sulfate salt) containing Uncaria tomentosa 
(PTI-00700<30 kDa) Which had gone through a ?lter With 
molecular Weight cutoff of 30 kDa (PTI-00700<30 kDa), 
glucosamine (hydrochloride salt) containing Uncaria 
tomentosa (PTI-00701), and pure Uncaria tomentosa (PTI 
00703) are all shoWn to be effective inhibitors of AlZhe 
imer’s AB amyloid ?bril formation. 
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FIG. 3 is a black and White graph of a solid phase binding 

assay utiliZed to identify lead compounds Which inhibit 
alZheimer’s A[3—A[3 interactions (i.e. AlZheimer’s amyloid 
?bril groWth). Glucosamine (sulfate salt) containing 
Uncaria tomentosa (PTI-00700) is identi?ed as a potent 
inhibitor of AlZheimer’s amyloid ?bril groWth. 

FIG. 4 is a black and White graph of a solid phase binding 
immunoassay utiliZed to determine the potential dose 
dependent effects of glucosamine (sulfate salt) containing 
Uncaria tomentosa (PTI-00700) on inhibition of 
AB-proteoglycan/glycosaminoglycan (PG/GAG) interac 
tions. Signi?cant dose-dependent inhibition of AB-PG/GAG 
interactions is observed With treatment of glucosamine 
(sulfate salt) containing Uncaria tomentosa. 

FIG. 5 is a black and White graph of a Thio?avin T 
?uorometry assay utiliZed to determine the potential dose 
dependent effects of Uncaria tomentosa extract (PTI-00703) 
on dissolution/disruption of pre-formed AlZheimer’s AB 
(1—40) amyloid ?brils Within a 2 hour incubation period. 
Uncaria tomentosa extract causes dissolution of pre-formed 
AlZheimer’s AB amyloid ?brils in a dose-dependent manner. 

FIG. 6 is a black and White graph of a Thio?avin T 
?uorometry assay utiliZed to shoW that Uncaria tomentosa 
extract obtained from another commercial source (referred 
to as PTI-00703-02), and from Uncaria tomentosa in liquid 
form, is also able to cause signi?cant dissolution/disruption 
of pre-formed AlZheimer’s AB (1-40) amyloid ?brils Within 
a 2 hour incubation period. 

FIG. 7 is a black and White graph of a Thio?avin T 
?uorometry assay utiliZed to shoW that Uncaria tomentosa 
extract obtained from yet another commercial source 
(referred to as PTI-00703-R) is able to cause signi?cant 
dose-dependent dissolution/disruption of pre-formed AlZhe 
imer’s AB (1—40) amyloid ?brils Within a 2-hour incubation 
period. 1/1o,oooth of the extract from Uncaria tomentosa 
contained Within a single gelatin-coated pill caused a sig 
ni?cant (p<0.001) 58% dissolution, Whereas 1/1,oooth of a 
single pill Uncaria tomentosa extract caused a signi?cant 
(p<0.001) 81% dissolution, l/sooth of a single pill Uncaria 
tomentosa extract caused a signi?cant (p<0.001) 93% 
dissolution, and 1/250th of a single pill Uncaria tomentosa 
extract caused a signi?cant (p<0.001) 97% dissolution. 

FIG. 8 is a black and White graph of a Thio?avin T 
?uorometry assay utiliZed to shoW that an Uncaria [omen 
tosa extract (PTI-00703) is also able to cause a signi?cant 
(p<0.001) dissolution of pre-formed AlZheimer’s AB (1-42) 
amyloid ?brils (i.e. the longer and more ?brillogenic form of 
AlZheimer’s amyloid) at all time points, With a 63% 
dissolution/inhibition observed as early as 2 hours of incu 
bation. 

FIG. 9 is a black and White graph of a Thio?avin T 
?uorometry assay utiliZed to shoW that an Uncaria [omen 
tosa extract (PTI-00703) is also able to cause a signi?cant 
(p<0.001) dissolution of pre-formed islet amyloid ?brils (ie. 
amylin) at all time points, With a 72% dissolution/ inhibition 
observed as early as 2 hours of incubation. 

FIG. 10 are black and White graphs demonstrating sepa 
ration of Uncaria tomentosa extract by high pressure liquid 
chromatography (HPLC) and initial puri?cation of amyloid 
inhibitory ingredients. Panel A represents HPLC monitored 
at 490 nm and eluted With a acetonitrile/Water gradient, 
demonstrating that the Uncaria tomentosa extract contained 
multiple ingredients that eluted off the column, With a broad 
peak observed at 13—45 minutes, and a peak observed at 80 
minutes. Panel B demonstrates a fraction at 26 minutes that 
Was re-injected and a symmetrical peak Was obtained indi 
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cating that the polydispersity of the panel A chromatogram 
is not due to column artifact, but due to the presence of 
individual components Within the Uncaria tomentosa 
extract. In Panel C, 60 pl of 25 nM of pre-?brilliZed AB 1-40 
Was incubated for 2 hours in the presence or absence of 
0.0005 OD units of fraction 26 and fraction 80. Fraction 26 
(but not fraction 80) exhibited potent amyloid inhibitory 
activity causing an 85% dissolution/disruption of AlZhe 
imer’s disease amyloid Within a 2-hour incubation period. 

BEST MODE OF CARRYING OUT THE 
INVENTION 

Turning noW to the drawings, the invention Will be 
described in a preferred embodiment by reference to the 
numerals of the draWing ?gures Wherein like numbers 
indicate like parts. 

Amyloid and Amyloidosis 

Amyloid is a generic term referring to a group of diverse, 
but speci?c extracellular protein deposits Which all have 
common morphological properties, staining characteristics, 
and x-ray diffraction spectra. Regardless of the nature of the 
amyloid protein deposited all amyloids have the folloWing 
characteristics: 1) an amorphous appearance at the light 
microscopic level and appear eosinophilic using hematoxy 
lin and eosin stains; 2) all stain With Congo red and 
demonstrate a red/green birefringence as vieWed under 
polariZed light (Puchtler et al., J. Histochem. Cytochem. 
10:355—364, 1962), 3) all contain a predominant beta 
pleated sheet secondary structure, and 4) ultrastructurally 
amyloid usually consist of non-branching ?brils of inde?nite 
length and With a diameter of 7—10 nm. 

Amyloid today is classi?ed according to the speci?c 
amyloid protein deposited. The amyloid diseases include, 
but are not limited to, the amyloid associated With AlZhe 
imer’s disease, DoWn’s syndrome and Hereditary cerebral 
hemorrhage With amyloidosis of the Dutch type (Wherein the 
speci?c amyloid is referred to as beta-amyloid protein or 
A6), the amyloid associated With chronic in?ammation, 
various forms of malignancy and Familial Mediterranean 
Fever (Wherein the speci?c amyloid is referred to as AA 
amyloid or in?ammation-associated amyloidosis), the amy 
loid associated With multiple myeloma and other B-cell 
dyscrasias (Wherein the speci?c amyloid is referred to as AL 
amyloid), the amyloid associated With type II diabetes 
(Wherein the speci?c amyloid is referred to as amylin or islet 
amyloid), the amyloid associated With the prion diseases 
including CreutZfeldt-Jakob disease, Gerstmann-Straussler 
syndrome, kuru and animal scrapie (Wherein the speci?c 
amyloid is referred to as PrP amyloid), the amyloid associ 
ated With long-term hemodialysis and carpal tunnel syn 
drome (Wherein the speci?c amyloid is referred to as beta2 
microglobulin amyloid), the amyloid associated With senile 
cardiac amyloid and Familial Amyloidotic Polyneuropathy 
(Wherein the speci?c amyloid is referred to as prealbumin or 
transthyretin amyloid), and the amyloid associated With 
endocrine tumors such as medullary carcinoma of the thy 
roid (Wherein the speci?c amyloid is referred to as variants 
of procalcitonin). 

Although amyloid deposits in clinical conditions share 
common physical properties relating to the presence of a 
beta-pleated sheet conformation, it is noW clear that many 
different chemical types exist and additional ones are likely 
to be described in the future. It is currently thought that there 
are several common pathogenetic mechanisms that may be 
operating in amyloidosis in general. In many cases, a 
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14 
circulating precursor protein may result from overproduc 
tion of either intact or aberrant molecules (ex. plasma cell 
dyscrasias), reduced degradation or excretion (serum amy 
loid A in some secondary amyloid syndromes and beta2 
microglobulin in long-term hemodialysis), or genetic abnor 
malities associated With variant proteins (ex. familial 
amyloidotic polyneuropathy). Proteolysis of a larger protein 
precursor molecule occurs in many types of amyloidosis, 
resulting in the production of loWer molecular Weight frag 
ments that polymeriZe and assume a beta-pleated sheet 
conformation as tissue deposits, usually in an extracellular 
location. What are the precise mechanisms involved, and the 
aberrant causes leading to changes in proteolytic processing 
and/or translational modi?cations is not knoWn in most 
amyloids. 

Systemic amyloids Which include the amyloid associated 
With chronic in?ammation, various forms of malignancy and 
Familial Mediterranean Fever (ie. AA amyloid or 
in?ammation-associated amyloidosis)(Benson and Cohen, 
Arth. Rheum. 22:36—42, 1979; Kamei et al,Acta Path. Jpn. 
32:123—133, 1982; McAdam et al, Lancet 2:572—573, 1975; 
Metaxas, Kidney Int. 20:676—685, 1981), and the amyloid 
associated With multiple myeloma and other B-cell dyscra 
sias (ie. AL amyloid)(Harada et al, J. Histochem. Cytochem. 
19:1—15, 1971), as examples, are knoWn to involve amyloid 
deposition in a variety of different organs and tissues gen 
erally lying outside the central nervous system. Amyloid 
deposition in these diseases may occur, for example, in liver, 
heart, spleen, gastrointestinal tract, kidney, skin, and/or 
lungs (Johnson et al, N. Engl. J. Med. 321:513—518, 1989). 
For most of these amyloidoses, there is no apparent cure or 
effective treatment and the consequences of amyloid depo 
sition can be detrimental to the patient. For example, amy 
loid deposition in kidney may lead to renal failure, Whereas 
amyloid deposition in heart may lead to heart failure. For 
these patients, amyloid accumulation in systemic organs 
leads to eventual death generally Within 3—5 years. Other 
amyloidoses may affect a single organ or tissue such as 
observed With the AB amyloid deposits found in the brains 
of patients With AlZheimer’s disease and DoWn’s syndrome: 
the PrP amyloid deposits found in the brains of patients With 
CreutZfeldt-Jakob disease, Gerstmann-Straussler syndrome, 
and kuru; the islet amyloid (amylin) deposits found in the 
islets of Langerhans in the pancreas of 90% of patients With 
type II diabetes(Johnsonetal, N. Engl. J. Med. 321:513—518, 
1989; Lab. Invest. 66:522—535, 1992); the beta2 
microglobulin amyloid deposits in the medial nerve leading 
to carpal tunnel syndrome as observed in patients undergo 
ing long-term hemodialysis (Geyjo et al, Biochem. Biophys. 
Res. Comm. 129:701—706, 1985; Kidney Int. 30:385—390, 
1986); the prealbumin/transthyretin amyloid observed in the 
hearts of patients With senile cardiac amyloid; and the 
prealbumin/transthyretin amyloid observed in peripheral 
nerves of patients Who have Familial Amyloidotic Polyneur 
opathy (Skinner and Cohen, Biochem. Biophys. Res. Comm. 
99:1326—1332, 1981; Saraiva et al, J. Lab. Clin. Med. 
102:590—603, 1983; J. Clin. Invest. 74:104—119, 1984; 
TaWara et al, J. Lab. Clin. Med. 98:811—822, 1989). 

AlZheimer’s Disease and the Aging Population 
AlZheimer’s disease is a leading cause of dementia in the 

elderly, affecting 5—10% of the population over the age of 65 
years (A Guide to Understanding Alzheimer’s Disease and 
Related Disorders, edited by Jorm, NeW York University 
Press, NeW York, 1987). In AlZheimer’s disease, the parts of 
the brain essential for cognitive processes such as memory, 
attention, language, and reasoning degenerate, robbing vic 
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tims of much that makes us human, including independence. 
In some inherited forms of AlZheimer’s disease, onset is in 
middle age, but more commonly, symptoms appear from the 
mid-60’s onWard. AlZheimer’s disease today affects 4—5 
million Americans, With slightly more than half of these 
people receiving care at home, While the others are in many 
different health care institutions. The prevalence of AlZhe 
imer’s disease and other dementias doubles every 5 years 
beyond the age of 65, and recent studies indicate that nearly 
50% of all people age 85 and older have symptoms of 
AlZheimer’s disease (1997 Progress Report on Alzheimer’s 
Disease, National Institute on Aging/National Institute of 
Health). 13% (33 million people) of the total population of 
the United States are age 65 and older, and this % Will climb 
to 20% by the year 2025 (1997 Progress Report on Alzhe 
imer’s Disease, National Institute on Aging/National Insti 
tute of Health). 

AlZheimer’s disease also puts a heavy economic burden 
on society as Well. A recent study estimated that the cost of 
caring for one AlZheimer’s disease patient With severe 
cognitive impairments at home or in a nursing home, is more 
than $47,000 per year (A Guide to Understanding Alzhe 
imer’s Disease and Related Disorders, edited by J orm, NeW 
York University Press, NeW York, 1987). For a disease that 
can span from 2 to 20 years, the overall cost of AlZheimer’s 
disease to families and to society is staggering. The annual 
economic toll of AlZheimer’s disease in the United States in 
terms of health care eXpenses and lost Wages of both patients 
and their care givers is estimated at $80 to $100 billion 
(1997 Progress Report on Alzheimer’s Disease, National 
Institute on Aging/National Institute of Health). Tacrine 
hydrochloride (“CogneX”), the ?rst FDA approved drug for 
AlZheimer’s disease is a acetylcholinesterase inhibitor 
(Cutler and Sramek, N. Engl. J. Med. 328:808—810, 1993). 
HoWever, this drug has shoWed limited success in the 
cognitive improvement in AlZheimer’s disease patients and 
initially had major side effects such as liver toXicity. The 
second more recently FDA approved drug, donepeZil (also 
knoWn as “Aricept”), Which is also an acetylcholinesterase 
inhibitor, is more effective than tacrine, by demonstrating 
slight cognitive improvement in AlZheimer’s disease 
patients (Barner and Gray, Ann. Pharmacotherapy 
32:70—77, 1998; Rogers and Friedhoff, Eur Neuropsych. 
8:67—75, 1998), but is not believed to be a cure. Therefore, 
it is clear that there is a need for more effective treatments 
for AlZheimer’s disease patients. 

Amyloid as a Therapeutic Target for AlZheimer’s 
Disease 

AlZheimer’s disease is characteriZed by the deposition 
and accumulation of a 39—43 amino acid peptide termed the 
beta-amyloid protein, A6 or [3/A4 (Glenner and Wong, 
Biochem. Biophys. Res. Comm. 120:885—890, 1984; Masters 
et al, Proc. Natl. Acad. Sci. USA 82:4245—4249, 1985; 
Husby et al, Bull WHO 71:105—108, 1993). AB is derived 
from larger precursor proteins termed beta-amyloid precur 
sor proteins (or [3PPs) of Which there are several alterna 
tively spliced variants. The most abundant forms of the [3PPs 
include proteins consisting of 695, 751 and 770 amino acids 
(TanZi et al, Nature 331:528—530, 1988; Kitaguchi et al, 
Nature 331:530—532, 1988; Ponte et al, Nature 
331:525—527, 1988). 

The small AB peptide is a major component Which makes 
up the amyloid deposits of “plaques” in the brains of patients 
With AlZheimer’s disease. In addition,AlZheimer’s disease is 
characteriZed by the presence of numerous neuro?brillary 
“tangles”, consisting of paired helical ?laments Which 
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abnormally accumulate in the neuronal cytoplasm 
(Grundke-Iqbal et al, Proc. Natl. Acad. Sci. USA 
83:4913—4917, 1986; Kosik et al,Proc. Natl. Acad. Sci. USA 
83:4044—4048, 1986; Lee et al, Science 251:675—678,1991). 
The pathological hallmarks of AlZheimer’s disease is there 
fore the presence of “plaques” and “tangles”, With amyloid 
being deposited in the central core of plaques. The other 
major type of lesion found in the AlZheimer’s disease brain 
is the accumulation of amyloid in the Walls of blood vessels, 
both Within the brain parenchyma and in the Walls of 
meningeal vessels Which lie outside the brain. The amyloid 
deposits localiZed to the Walls of blood vessels are referred 
to as cerebrovascular amyloid or congophilic angiopathy 
(Mandybur, J. Neurooath. Exp. Neurol. 45 :79—90, 1986; 
Pardridge et al, J. Neurochem. 49:1394—1401, 1987). 

For many years there has been an ongoing scienti?c 
debate as to the importance of “amyloid” in AlZheimer’s 
disease and Whether the “plaques” and “tangles” character 
istic of this disease, Were a cause or merely the conse 
quences of the disease. Within the last feW years, studies 
noW indicate that amyloid is indeed a causative factor for 
AlZheimer’s disease and should not be regarded as merely 
an innocent bystander. The AlZheimer’s AB protein in cell 
culture has been shoWn to cause degeneration of nerve cells 
Within short periods of time (Pike et al, Br. Res. 
563:311—314, 1991; J. Neurochem. 64:253—265, 1995). 
Studies suggest that it is the ?brillar structure (consisting of 
a predominant [3-pleated sheet secondary structure), charac 
teristic of all amyloids, that is responsible for the neurotoXic 
effects. AB has also been found to be neurotoXic in slice 
cultures of hippocampus (Harrigan et al, Neurobiol.Aging 
16:779—789, 1995) and induces nerve cell death in trans 
genic mice (Games et al, Nature 373:523—527, 1995; Hsiao 
et al, Science 274:99—102, 1996). Injection of the AlZhe 
imer’s AB into rat brain also causes memory impairment and 
neuronal dysfunction (Flood et al, Proc. Natl. Acad. Sci. 
88:3363—3366, 1991; Br. Res. 663:271—276, 1994). 

Probably, the most convincing evidence that AB amyloid 
is directly involved in the pathogenesis of AlZheimer’s 
disease comes from genetic studies. It has been discovered 
that the production of AB can result from mutations in the 
gene encoding, its precursor, beta-amyloid precursor protein 
(Van Broeckhoven et al, Science 248:1120—1122, 1990; 
Murrell et al, Science 254:97—99, 1991; Haass et al, Nature 
Med. 1:1291—1296, 1995). The identi?cation of mutations in 
the beta-amyloid precursor protein gene Which causes early 
onset familial AlZheimer’s disease is the strongest argument 
that amyloid is central to the pathogenetic process underly 
ing this disease. Four reported disease-causing mutations 
have noW been discovered Which demonstrate the impor 
tance of AB in causing familial AlZheimer’s disease 
(revieWed in Hardy, Nature Genet. 1:233—234, 1992). All of 
these studies suggest that providing a drug to reduce, elimi 
nate or prevent ?brillar AB formation, deposition, accumu 
lation and/or persistence in the brains of human patients is 
believed to serve as an effective therapeutic. 

Uncaria tomentosa 

The plant Uncaria tomentosa, also knoWn as “Una de 
Gato” (in Spanish) or “Cat’s claW” (in English) refers to a 
Woody vine Which groWs Within the Peruvian AmaZon rain 
forest. This sloW groWing vine takes 20 years to reach 
maturity, and can groW over 100 feet in length as it attaches 
and Wraps itself around the native trees. It is found abun 
dantly in the foothills, at elevations of tWo to eight thousand 
feet. The vine is referred to as “Cat’s claW” because of its 
distinctive curved claW-like thorns Which project from the 


























