METHODS AND RELATED COMPOSITIONS USING SPECIFIC FLAVONOIDS AND INDANES TO
REDUCE WEIGHT AND INHIBIT LIPASE, cc-AMYLASE AND a- GLUCOSIDASE ACTIVITY IN
MAMMALS WRee#YEE3BPPLICATION This application claims the benefit ofP&HAUSAGB) 9. S. Utility
Application no. 11/855,084, filed September 13, 2007, the contents of which are incorporated by
reference herein in its entirety. BACKGROUND Cissus quadrangularis L. (Vitaceae) is an ancient
medicinal plant native to the hotter parts of Ceylon and India. The stems of Cissus quadrangularis L
(Vitaceae) have been consumed for centuries throughout Asia and Africa as a culinary vegetable. C.
guadrangularis has been used in India for promoting the fracture healing process [1] for some time. It

has been prescribed INVIETH GRS A NT'RE LA TEDCOMBPOSETHON S"BISING! eye and

ear diseases and in the treatment of irregular menstruation and asthma. In Cameroon, the whole plant
is used in oral re-hyd @REGIRECHE LA DNGHD S A NDAINDANES TOrREBUYGEN the
management of various ailments. Accordingly, the safely of C. quadrangularis, without causing
undesirable side effec\8/ B#SEHENANLY ANEHBITV & PASE e @-ANPASE &N D -
guadrangularis use in the management of obesity and complications associated with metabolic

syndrome [2], and its antioxid StANE 2B IRAS EACTIMIEX:IN, MAMNAL Sarious formulations

now contain extracts of C. quadrangularis in combination with other compounds, used for the purpose
of weight management and complications/conditions resulting from these and related conditions.
RELATED APPLICATION
This application claims the benefit of and priority to U.S. Utility Application no.
11/855,084, filed September 13, 2007, the contents of which are incorporated
by reference herein in its entirety.

BACKGROUND

Cissus quadrangularis L. (Vitaceae) is an ancient medicinal plant native to the
hotter parts of Ceylon and India. The stems of Cissus quadrangularis L
(Vitaceae) have been consumed for centuries throughout Asia and Africa as a
culinary vegetable. C. quadrangularis has been used in India for promoting
the fracture healing process [1] for some time. It has been prescribed in
Ayurveda as an anthelmintic, dyspeptic, digestive tonic, analgesic in eye and
ear diseases and in the treatment of irregular menstruation and asthma. In
Cameroon, the whole plant is used in oral re-hydration, while the leaf, stem
and root extracts of this plant are important in the management of various
ailments. Accordingly, the safely of C. quadrangularis, without causing
undesirable side effects, has been demonstrated over time.

There are several reports on C. quadrangularis use in the management of
obesity and complications associated with metabolic syndrome [2], and its
antioxidant and free radical scavenging activity in vitro [3,4]. Various
formulations now contain extracts of C. quadrangularis in combination with
other compounds, used for the purpose of weight management and
complications/conditions resulting from these and related conditions.



Although the use of C. quadrangularis has been shown to provide certain benefits and advantages, it
is unclear what components or aspects of C. quadrangularis provide what desirable benefit and
advantagesWADMIGUMENT it is unclear whether certain components or aspe®€ U008 tY&Agularis
counteract the benefits or efficacy of other components or aspects of C. quadrangularis. Furthermore,
novel compositions and related methods which safely and effectively provide improved weight loss in a
mammal, without causing undesirable side effects, is desired. Additionally, compositions and related

method that §afe!y alﬂdm@ctheusmbftﬂlsdumﬂengumﬁyllaae mmmiaetbét;ain a mammal,
thereby contributing (. XyelofitJoss, ARtk uerall sl IIRgHL SASING ndesitabli il effects, is

desired. The compositions and related metho e present invention provi ese and other

related benefits andl4@dEaRGHESsS PUAVINRAR TSR eNpe FiT RDN athe piearmidddianafitelates to
methods and related gaBrSSIHIRaRsIsieatdiavCnidhand/oF lgrpessxb aqlad gy stems and

leaves of C. quadrangularis to reduce weight and inhibit lipase, a-amylase and aglucosidase activity in
mammals. By exan‘fﬂ%éné?{aﬂé% Wkﬁ}?%f%rrl’ﬁ@\?ﬁﬁ' %tﬂgre‘fﬂ%éﬁ?ﬁ‘ i 8f ARt disclosure, a
composition for redqamgatzrgﬂyaﬂeiwhrmm;im@wmp@h@immnﬁlip@edarmﬁnﬁ@swahd
a-glucosidase is prayide, TNeompgsiion ceniains A Sfsgiy . ameunehIRYAIASHP
rhamnopyranosylkaempferol or indane 3-(4-hydroxybenzylidene)-2-(2,5-
dihydroxypheny1)- E8usHigiFbigsiaRie rda séeris. diotesifrl disiiicnell yheenmrasitians &fikaempferol
and indane 3-(4-hy ' - =i g ] (d=hydro; Ningdane-4,6-diol. In
FERYBSREHIERfR) <26y afthuHEBRERWNS fdaR¥drxypsay iing

another embodiment of the present disclosure, a method for reducing body weight in a mammal is

provided, The mett&d@HRISHRSEARBIVIN T 2 CorrpBaltSietRIM SPEPAHNSHOCHeigAMeRMBBE one or more

flavonoids or indanggezalerémtiraind it B2RRING RGBS i1obts3-(dHdesired. The
hydroxybenzylidene)-2-(2,5-dihydroxypheny1)-1-(4-hydroxyphenyl)indane-4,6- diol, quercitrin,
rhamnitrin, rhamnoSRAP OSSR AR%Bale e aHS %&?&B%&Eﬁlﬂvﬁf&m B%Wﬁ’ﬁgﬂ?ﬁﬁ?lﬁ%d
composition reduceshenaeltdetshenefity aveisadodytagaght in a mammal. In yet another embodiment of
the present disclosure, a method for inhibiting any combination of lipase, a-amylase and a-glucosidase

in a mammal is progigamtaRieorerRANVENSIBY Providing a composition containing an effective
amount of one or more flavonoids or indanes selected from 3-0- rhamnopyranosylkaempferol,

3-(4-hydroxybenzytigrnsegdms nvditishosiabe iy histhdh§ wakpreBRaNybinsesitopSudia quercitrin,
rhamnitrin, rhamnogitrinh claglrcit&-&oﬂacetat? and p. rtheéﬁgcissin A and claiming_ that the
composition inhibitd AR SR ARURLNAFNEREX rﬁ%ﬁ%ﬁ%@ aséqﬁ]ﬁ%éé%%\ée% ammal. In a
detailed aspect of theaatrasegniatis ttosdesséhectdfecive iahiltitinpaddhe-antpipesitad provided to the
mammal is 10mg t g ily..In.another detailed aspect of the present disclosure. the. effective
amount of the com%@sgl |§)ﬂ%‘§%8§#§l l%B?nnémd%%y. @Pﬂﬁéﬁﬁﬁ%wa&ﬁq@&‘)@mdg
one embodiment of the present disclosure, a composition for reducing body
weight or inhibiting any combination of lipase, a-amylase and a-glucosidase is
provided. The composition contains an effective amount of flavonoid 3-O-
rhamnopyranosylkaempferol or indane 3-(4-hydroxybenzylidene)-2-(2,5-
dihydroxyphenyl)-1-(4-hydroxyphenyl)indane-4,6-diol or flavonoid 3-O-
rhamnopyranosylkaempferol and indane 3-(4-hydroxybenzylidene)-2-(2,5-
dihydroxyphenyl)-1-(4-hydroxyphenyl)indane-4,6-diol.

In another embodiment of the present disclosure, a method for reducing body
weight in a mammal is provided. The method including providing a
composition containing an effective amount of one or more flavonoids or
indanes selected from 3-O-rhamnopyranosylkaempferol, 3-(4-
hydroxybenzylidene)-2-(2,5-dihydroxyphenyl)-1-(4-hydroxyphenyl)indane-4,6-
diol, quercitrin, rhamnitrin, rhamnocitrin, quercitrin-3-O™"-acetate and
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Fig. 1 demonstrates the seven flavonoid and indanes that were tested for their ability to inhibit lipase,
a-amylase and a-glucosidase. Fig. 2 is a chart summarizing the experimental results, in % inhibition, of
the enzymeWh 2993 &KIvity of the seven flavonoids and indanes listed in PGT/USIHGIHIEBNere tested
at 0.15mg/m1 (lipase), 0.12mg/m1 (amylase) and 0.28mg/m1 (glucosidase) and the results are mean
values (n=3). DETAILED DESCRIPTION Phytochemical analyses of C. quadrangularis have revealed
high contents of ascorbic acid, carotene, anabolic steroidal substances and calcium. The stem
contains two asymmaettreteiciEsjolis anie gpiainoidstrat dhsveosteusitiahpedogde sriEintaine presence of

R-sitosterol, 5-amqu§[.ggg%?g%%%r§@?%aé%%)gﬁﬁg]reported. All of these components have

potentially different m ologica cts. Through experiments we performed, two novel

components of C. auagseagstiasissiaenie{Bopth iRBRRIKAMRERRBH R chnERmG
(3-(4-hydroxybenzylldene)-2¢§2,5— dlqkiydroxyphenyl -1-(4-hydroxyphenypindane-4,6-diol),
demonstrated inhibRDh I EHDEHRL A IBRT P AvaRe iBRE 18HURATEARR 412 MBraapldsifically, our

experiments, whichpowidistUsse thistisieia dnedavy, fraveipipavecihpbativaaienexiragtaref C.
guadrangularis stemﬁeacrt].d leaves contains specificlflavono'ds ar@/or indapetj \qt?ich inhibit lipase,
amylase and/or angcosﬂaesae"é%LH] tﬂe?Q%Pé,néPéqégngo arPFRYR THEARE-0BTs activity of the

plant. The enzyme thaibiepyeannsyieemptarel fRxéinyidr ¢3yderzatidenpy24idSylkaempferop and
indane (3 (4-hychoryRearoU ARy -2 IR BRYEL Kl oXyBheRK) RdaNRiA,o-cio) (7)

and four known structurally related flavonoids and one ‘indane isolated from the extract were tested.
Preliminary extractiBiR a0 BiiaseHGECHER 33 wA tRtAta dHeRABRAACES BT £ and SRENiGa

stems/leaves inhibitad gienporitREinARSBAPBSMBINAIRRST RoBYCessiagRisERminhibition of these
enzymes was shown tq be selective by comparison with the lack of activity against a panel of other

commercially (Signf)%eosiBRse i AriRammalding petniledaanset itisrRigsentgligeiosytee beans)
and p-galactosidasenéetigety@achadnicosisaseriposian). srnagsarome eshirmstiratmngfdthe extract

was performed usi e assays for amylase, lipase and a:qlucosidase. The aguegus plant extract
was passed down ;&éélhrtri]gn&gf%ﬁgnﬁ%oggé{n ﬁsadk%gfg%eébfgh%ff%qﬁﬂ'ﬁﬂ%@?ﬂﬁ%ﬁt%%&)@?e
un-retained. The exaraetnias theptiet positiBP o5& tartdlmgealaityive fractions obtained; unbound,
25% methanol elution and 10% acetone in methanol elution. All showed enzyme inhibition and similar

chemical profiles b s GRPADR IOFBRARIRIJEACtion was more suitable for compound
purification. Further chromatography of this fraction by polar flash chromatography on silica and

preparatory and seRigptegEratesir 4ty BeoseCdB fzavn sidvanitnoapesntatshewnastédol tHeive have
been previously reported; quergi r'né% , rhamnitrin r% nd rhamnocitrin (4), quercitrin-3-0--acetate (5)
and parthenocissinaﬁ'@ %’n’aﬁ{ﬁﬁ (W egngiferf%l?ﬁ?r Fﬁﬁ‘bﬂ@?&?ﬁb&%ﬁﬁaempferol&)

Fig. 2 is a chart summarizing the experimental results, in % inhibition, of the

enzyme inhibition activity of the seven flavonoids and indanes listed in Fig. 1.

Samples were tested at 0.15mg/ml (lipase), 0.12mg/mi (amylase) and
0.28mg/ml (glucosidase) and the results are mean values (n=3).

DETAILED DESCRIPTION

Phytochemical analyses of C. quadrangularis have revealed high contents of
ascorbic acid, carotene, anabolic steroidal substances and calcium. The stem
contains two asymmetric tetracyclic triterpenoids, and two steroidal principles
[5]. The presence of RB-sitosterol, d-amyrin and 5-amyrone has also been
reported. All of these components have potentially different metabolic and
physiological effects. Through experiments we performed, two novel
components of C. quadrangularis, flavonoid (3-O-



and 3-(4-hydroxybenzylidene)-2-(2,5-dihydroxypheny1)-1-(4- hydroxyphenyl)indane-4,6-diol (7).
Inhibition of Enzyme Activity As shown in Fig. 2, all but one of the flavonoids show good a-amylase
inhibition. QW&renMoEY&iffers from the novel 3-0- rhamnopyranosylkaempfedr32Wai)75i3dne
hydroxyl substituent but this results in a decrease in a-amylase inhibition. However, methylation of a
ring hydroxyl, in the case of rhamnitrin (3), or acetylation of the sugar, in the case of
guercitrin-3-0"-acetate (5) causes the inhibition to be restored. All the flavonoids show similar
response to lipase hnlaitnini@pytnnaxyaiaetnmiemmaod mﬁa;@uquidmiybwymm@mzme various

structural features. v njl r ' rofiles.
Parthenocissin A (G{Hi%t}\%g ood’i h|b|t| Hrgd f%?ﬂnylglé% %&%réaéq{ﬁéﬂ nove B-QHRQQD

(4-hydroxybenzylid W) iorpob eamipapsypvsmie) eftest meiehkjetfelyMiaarsa. 6-diol (7) is fairly
specific as an inhibjtor of the a-glucosidase. Qur experiments did not determine the K values of the
more potent of the Mafﬁ&Bﬁf:mﬁ?gjﬁo?é‘%ﬁt‘cp?W’B%@e%‘t‘frbq?ﬁé#égt@ﬁ?ﬂ IRfleiath %etﬂ &Wﬁlned effect
of multiple inhibitorsHakentitagetheoas dratfootie qugirahguisastsiénssirmb itaves cunthissudies,

however, to look for, some ?EGSI{'C'&XS J}Qt*% tg)an\é% RIQVR Bﬁt@@b@g@bkﬂgg\l g% g}erapeutlcally

unattractive non- speD nteraction with proteins in genera ave's n here hatothe compounds
show specific |nh|bgicnctsi<thﬁere§m ethepeﬁe'e Areel gasibitipardf diatee tditha einjiechissite 80iteven with

use of the commercial B yblter A SRA(rv8 IR RS OGP RUTI AR EhgdRss-and amyiase

seemed much more prone to inhibition’by the C. quadrandularis components in general than the

a-glucosidase. The'PREVPRYE %?%)@ﬁmﬁfﬁﬁﬁé‘ﬁitg‘gﬁﬁﬁ)@n@‘ﬂ’\ﬁ%ﬂﬂr‘?%ﬁ’#ﬂﬁ&@é 2iffase and

glucosidase Suggeatﬁ}bﬁmtftﬂwemmcmld\we&dwmemmtfeﬁtemethﬁo@t(rhneaﬁtfwgas@mmtestlnal tract
to utilize the plant ar;d other SO rcaaaﬁf nutrle(gts efﬂment(;é |nhlbl ﬁg Orllstat(r) and
glucosidases such® g%ﬂ/é&(ﬁ BYANSY ?r?% SURETRETR treat 0 y andv dlabetes type

2. These drugs, hotestett, often cause side-effects and it may WeII be that the combination of several
tested components in C. quadrangularis working on different enzymes has a better tolerated effect and

reduces or eliminatBciP e iUt rrd PiRrpsaymMARS ERaN R RAI AT SIS MIEEIRICAIS:

quadrangularis stems/leaves inhibited pig amylase, human lipase and yeast
a-glucosidase. The inhibition of these enzymes was shown to be selective by
comparison with the lack of activity against a panel of other commercially
(Sigma) available enzymes including B-glucosidase (almond), a- (green coffee
beans) and p-galactosidase (A. niger) and a-fucosidase (human). Bioassay
guided fractionation of the extract was performed using the assays for
amylase, lipase and a-glucosidase. The aqueous plant extract was passed
down a cation exchange resin (Dowex 50 H+ form) from which the inhibitors
were un-retained. The extract was applied to a HP20 resin and three active
fractions obtained; unbound, 25% methanol elution and 10% acetone in

methanol elution.

All showed enzyme inhibition and similar chemical profiles but the 10%
acetone in methanol fraction was more suitable for compound purification.
Further chromatography of this fraction by polar flash chromatography on
silica and preparatory and semi-preparatory HPLC on C18 gave seven
compounds shown in Fig. 1. Five have been previously reported; quercitrin
(1), rhamnitrin (3) and rhamnocitrin (4), quercitrin-3-O™"-acetate (5) and
parthenocissin A (6) and two were novel, 3-O-rhamnopyranosylkaempferol(2)



Although the combined effect of the aqueous extract was inhibition of the glucosidase activity, it is of
interest to note that 1 and 5 actually promoted the glucosidase activity. Such promotion of enzyme
activity can W03 Bting to allosteric sites on the enzyme. While the eff€3t6$52pe0a5B4
glucosidase activity by some components on weight control or diabetes is difficult to understand, there
are many a-glucosidases present in the gastrointestinal tract and within cells and inhibition of some
may be beneficial to the control of weight or diabetes whereas increased activity of certain

glucosidases may eEnprdifdetingdrtraddtinayokies )v2ais Sviie yoroeyphisnybett @e a-glucosidase here and
e?other a-glucosidases. The ability of the individual

i q . .
onens ide ma%%’?é%( &@%ﬁﬁ%%}g&%@!g%w ‘activity will also vary and will be influenced by

components identifie e sites of enzy
individual differencqaBBtion &9 R AerRigtions in other food consumed with C. quadrangularis
and formulation of products containing it. The inhibition of a-glucosidases has been shown to be
potgntially therape}mgaﬂmwaeful:ig. cﬁsam@es mbeﬁﬂirna_rﬂdiamms symvzgqndl aaighiasentrol [6].. In
particular such inhibitars hav?%beer.éstudéle%@esr $ﬁterﬂt€ﬁ‘| ant|V||r§I_|8nd anti-cancer agents and it may

well be that inhibitioR O ‘S&Puc SRt quaa‘?angtﬁé]né/%xp ains the wide traditional medicinal

use of the species. fPrrnmoiyneobspleiin plgtd $R)amuyakyivitie hydioxys suhstituanigewlttbiovhere those

enzymes are defici . i I r%pdy lucidati idati zacried out
using NMR (Bruker(?g%g%b% f?)%%ﬁé%%ﬁr%d 13 sa%ﬁ@rﬁé%@sﬁ%éﬁﬂ%%% ate%?ll\gti%jﬁty , Which
gave EIMS data fornydorsylily theiegreapiror mradindftago acelyiatienafth®issogie B dhepeRfds would

require further worky QRGO IREABHEB) &ASRBAIRY MHiRItIERY U s8Ry IARaRertain
stereochemistry. Literature searches were conducted lﬁég% the Di_ctionag of N%tfl#%Produc‘!s (DNP)

available on CDRONRYBIQASEIN S BHEL IEHRERIYY AL UAP AR BEAroon. The
reference for the voughasspeieendae Gistitib g fiadiangatiais sticlutfgesisRE/Cam, identified by
the Cameroon National Herbarium, Yaounde, Cameroon.

The two indanes, 6 and 7 display significantly different inhibition profiles.

Parthenocissin A (6) shows good inhibition of a-amylase whereas the novel 3-
(4-hydroxybenzylidene)-2-(2,5- dihydroxyphenyl)-1-(4-hydroxyphenyl)indane-
4,6-diol (7) is fairly specific as an inhibitor of the a-glucosidase.

Our experiments did not determine the K; values of the more potent of the
individual inhibitors since we were more interested in indicating the combined
effect of multiple inhibitors taken together as found for the original extract. It is
important in such studies, however, to look for some specificity of inhibition to
prove that the inhibition is not a therapeutically unattractive non-specific
interaction with proteins in general. We have shown here that the compounds
show specific inhibition of different enzymes. The inhibition of lipase did not
go above 60% even with use of the commercial inhibitor Orlistat® at the same
top concentration. The lipase and amylase seemed much more prone to
inhibition by the C. quadrangularis components in general than the

a-glucosidase.

The presence of several components exhibiting inhibition of amylase, lipase
and glucosidase suggests that the plant could well have an effect on the
ability of the gastrointestinal tract to utilize the plant and other sources of
nutrients efficiently. Inhibitors of lipase such as Orlistat® and glucosidases



Extraction and Isolation The dried Cissus quadrangularis (2.3kg) was extracted in 50% aqueous
ethanol (10L) overnight. The filtered extract was loaded on two cation exchange columns (Dowex 50
H+ form, 709€h8Y5@3¥P8Vhich the inhibitors were un-retained. The extract (8CWag08ppriEdto a HP20
cartridge (6 x 75cm) pre-equilibrated with 50% aqueous methanol (5L) and eluted with 25% aqueous
methanol (3L) followed by 10% acetone in methanol (6L) to give three active fractions; unbound (37g),
25% methanol elution (27g) and 10% acetone in methanol elution (14g). All showed enzyme inhibition
and similar chemicaushofieSlysethanddcaduostdrermetidamtfugsitntigat obesdysaitable for

compound purificatign, Jiae §0% Rerfage i pethanel extiart s bound amolisanhapplied to a
KPSIiITM silica Flash 75S cartridge (7.5 x 9:0022 pre-equilibrated with heg:ane (5L) and eluted with
A

75% heptane in ethyPARa0et 1S convi PR §9 IR} tasiad eo[1RINeB% iRdptane in ethyl acetate
(1L), 100% ethyl acglai@rddbiang Yobkiriium aFeiriatisnnaHywid d-déarrive &rdtagtitret Breparatory

HPLC of fraction 4 on Water's Novﬁal\%&;%@]ﬁ column %)\% 0 x 100mm).in series, 61,im, 60A) at
= flow rate of 55 miTSIHERCPRBIARG wLSeRIRSTR 875l WA ST BEIS N EXRREradient; 8056
water : 20% acetonjthitzgrcaotaitiiaty.0.1% TEA to 65% water : 35% acetonitrile containing 0.1% TFA
over 15 mins, gave rise to parthenocissin A (6). Further purification of this fraction on Water's

Nova-Pak(r) HR C3tBergnriie samiineshefisahel donaanerts oraasioras iphigismabitASonitoring

wavelength of 225 gcsdiaase et ot wseherdiestnaR haetesr 6 %crnalhprehtastrining 0.1%

TFA to 30% water : 0% methanal containing 0.1% TFA over 15 mips, gave rise to .
qu ercitrin-3-0"-acetd C&?)‘ &g_c(tjfylty. ?uch %romo%on é enzyme ac{?wt)gcan be due to binding

hydroxybenzy_liden@-an@mmsawnhew&me4wyMymf&qlﬁhMamde@gjmq§¢a§eeparatory
HPLC of fraction 5 %ﬁ%&\?ﬁ%&%&'ﬁ%ﬂ?ﬁ&%ﬂﬁ %@8@%&1‘@84&&%%&%8@?@?d'i?ﬁéﬁﬁ‘?é’ 6p.m, 60A) at

a flow rate of 55 ml monitoring wavelength of"210 nm with an acetonitrile/water gradient, 80%
water : 20% acetonitiiESS#RSITRR® AoMaNY @rPosesidrsessosenidbiaieashaiRiestind. 1% TFA

or\]/er 20 mins,( g)aVethiﬁ %@x&mﬁr&n&bﬁqnﬁmnwwﬁ@%ﬁ@@;ﬁ@mmgrin@r%emial @ and
rhamnocitrin (4). Kits arh Re(agatetnts Used for Bioass?ésT e purjfied compounds and extracts were
ey LRSS meY £

made up 2mg/mlsoWﬁ|8 53h glFss fﬁﬁ%lﬂf%?a? ?Iefgﬁﬁi? oot ﬁ?)i’lﬂ@y ase

promoting health in other ways. We have only used one a-glucosidase here
and the compounds may vary in effects and activity on other a-glucosidases.
The ability of the individual components identified to reach the sites of enzyme
activity will also vary and will be influenced by individual differences and no
doubt also by variations in other food consumed with C. quadrangularis and
formulation of products containing it.

The inhibition of a-glucosidases has been shown to be potentially
therapeutically useful in diseases other than diabetes type 2 and weight
control [6]. In particular such inhibitors have been studied as potential anti-
viral and anti-cancer agents and it may well be that inhibition of a-
glucosidases by C. quadrangularis explains the wide traditional medicinal use
of the species. Promotion of specific glycosidase activities can also be
therapeutic where those enzymes are deficient [6].

Experimental
Structure Elucidation

Structure elucidation was carried out using NMR (Bruker DRX500) for full "H
and "*C assignments and LCMS (Waters Integrity), which gave EIMS data for
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Sigma Lipase-F'S kit (catalogue number 805-A) Human pancreatic lipase was diluted 1.5:5 prior to
use. The assay was carried out at 20C using 10 ul test compound, 5 ul enzyme solution, 90 RI
substrate, an®2003I0d8W7ator reagent. Color formation was measured at 550GV 3F068/8T A utes.
Amylase Sigma INFINITY powder reagent (catalogue number 568-20) Sigma a-amylase (A6255,
porcine pancreatic amylase as saline suspension), diluted to 35 units/ml. The assay was carried out at
20 C using 10 ul enzyme solution, 10 al test compound, and 150121 INANITY reagent. The rate of
color formation wasnoleaslamedaygbt five/ onimagese rtidonvassiptirvedmahilod theartrepeasdaeasured at

405 nm as an enduginfeeardiad ACINAONIBSE: ARG ISR (CBN0R, Yam . corevisiae) a
it o e o

2 units/ml in phosphate butter pH 6.0. Sigma’ p-nitro a-D-glucopyranoside, 5 in phosphate

buffer pH 6.0. The Q@%@W@@Wﬂl&%ﬁﬁeﬁtﬁﬁb@@ﬁﬁeﬁ@%ﬂénzyme solution, 10 pi test compound,

and 50 substrate solution. The reaction was carnec%geut for 7 m| utes; color atj (2_51 was measured
it L

at 415 nm followind-HE2AUG F6R'5MED BB ARG USEIE B EfiQBama?. AU, other
glycosidase assays DR aeaiiaioleoh GDREGMzymes from Slgma and appropriate p-nitrophenyl

substrates [7].
Plant Material

Cissus quadrangularis was supplied dry from the Cameroon. The reference
for the voucher specimen for Cissus quadrangularis is No. 18668/SRF/Cam,
identified by the Cameroon National Herbarium, Yaounde, Cameroon.

Extraction and Isolation

The dried Cissus quadrangularis (2.3kg) was extracted in 50% aqueous
ethanol (10L) overnight. The filtered extract was loaded on two cation
exchange columns (Dowex 50 H* form, 700cm?®) from which the inhibitors
were un-retained. The extract (8L) was applied to a HP20 cartridge (6 x 75cm)
pre-equilibrated with 50% aqueous methanol (5L) and eluted with 25%
aqueous methanol (3L) followed by 10% acetone in methanol (6L) to give
three active fractions; unbound (37g), 25% methanol elution (27g) and 10%
acetone in methanol elution (14g). All showed enzyme inhibition and similar
chemical profiles but the 10% acetone in methanol fraction was more suitable
for compound purification. The 10% acetone in methanol extract was bound
onto silica and applied to a KP-Sil™ silica Flash 75S cartridge (7.5 x 9.0cm)
pre-equilibrated with heptane (5L) and eluted with 75% heptane in ethyl
acetate (1L), 50% heptane in ethyl acetate (1L), 25% heptane in ethyl acetate
(1L), 100% ethyl acetate (1L) and 95% ethyl acetate in methanol (1L) to give

5 fractions.

Preparatory HPLC of fraction 4 on Water's Nova-Pak® HR C18 column (2
X(40 x 100mm) in series, 6um, 60A°) at a flow rate of 55 mI/min and
monitoring wavelength of 225 nm with an acetonitrile/water gradient; 80%
water : 20% acetonitrile containing 0.1% TFA to 65% water : 35% acetonitrile
containing 0.1% TFA over 15 mins, gave rise to parthenocissin A (6). Further



3-0-rhamnopyranosylkaempferol (2) UVNis Arn" (MeOH) nm (log c): 200, 264, 342 1H NMR (500 MHz,
MeOH) 8 ppm 0.79 (3H, d, J=6Hz), 3.23 (1H, m), 3.59(1H, m), 3.59 (1H, m), 4.11 (1H, m), 5.27 (1H, d,
J=2Hz), 6.1WALMIYHIFH9BHZ), 6.27 (1H, d, JI=2Hz), 6.84 (2H, dd, J=2,9Hz), FB7URNAT 5332 ,9HzZ).
13C NMR (500 MHz, ik.11e0H) 6 ppm 18.0 (CH3), 72.3 (CH), 72.4 (CH), 72.6 (CH), 73.6 (CH), 95.2
(CH), 100.3 (CH), 103.9 (CH), 106.4 (C), 117.0 (2xCH), 123.1 (C), 132.3 (2xCH), 136.7 (C), 159.0 (C),
159.7 (C), 162.0 (C), 163.7 (C), 166.3 (C), 180.1 (0=0). HPLC-MS: m/z, 288 (100) (021F122010), 257,
120. 3-(4-hydroxybpudfjtidiore (R, Fatitigo mxyVaters idvesP it loRyp he epflinttaRb 4 6-diol (7) UVNis

oroad s 627 (1r), L OESH B R0 LS Y S AT ER A o) e
(1H, d, J=2Hz), 7.022@ pmduittiap oieth)amol/e/aied gspdiend 68% waleoHD 1Bethaar (500 MHz, MeOH)

5 ppm 58.5 (CH), 61,Rikirlhly 8819, (FiR 14 Gd ((liby 19698 Methardl Cantarfiid) o be - BHRdvED, 116.4
(2xCH), 123.6 (CH), 125.9 (C), 129.3 (2xCH), 129.6 (2xCH), 130.7 (C), (%?31. (CH), 139.0 (C), 143.8

(C), 148.0 (C), 148 @956 ¥5(E5e 186us{eyin-3-O" -acetate (5) and 3-
hydroxybenzylidene)-2-(2,5-dihydroxyphenyl)-1-(4-hydroxyphenyl)indane-4,6-

diol (7). Preparatory HPLC of fraction 5 on Water's Nova-Pak® HR C18
column (2 x(40 x 100mm) in series, 6um, 60A°) at a flow rate of 55 ml/min and
monitoring wavelength of 210 nm with an acetonitrile/water gradient, 80%
water : 20% acetonitrile containing 0.1% TFA to 60% water : 40% acetonitrile
containing 0.1% TFA over 20 mins, gave rise to quercitrin (1), 3-O-
rhamnospyranosylkaempferol (2), rhamnitrin (3) and rhamnocitrin (4).

Kits and Reagents Used for Bioassays

The purified compounds and extracts were made up 2mg/ml solutions in
water using initially a drop of DMSO if required for solubility.

Lipase

Sigma Lipase-PS kit (catalogue number 805-A)

Human pancreatic lipase was diluted 1.5:5 prior to use. The assay was
carried out at 20°C using 10 pl test compound, 5 pl enzyme solution, 90 pl

substrate, and 30 pl activator reagent. Color formation was measured at 550

nm after 30 minutes.
Amylase
Sigma INFINITY powder reagent (catalogue number 568-20)

Sigma a-amylase (A6255, porcine pancreatic amylase as saline suspension),
diluted to 35 units/ml. The assay was carried out at 20° C using 10 ul enzyme
solution, 10 ul test compound, and 150 pl INFINITY reagent. The rate of color
formation was measured over five minutes, after which the final absorbance

was measured at 405 nm as an endpoint recording.

a-Glucosidase



156.9 (C), 157.8 (0), 160.1 (2xC). HPLC-MS: M.+ 454 (C28H2206), m/z 360, 347 (100), 331, 239, 227,

226, 215, 199, 180, 149, 107, 95,
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Sigma a-glucosidase (G5003, from S. cerevisiae) at 2 units/ml in phosphate
buffer pH 6.0. Sigma p-nitrophenyl-a-D-glucopyranoside, 5 mM in phosphate
buffer pH 6.0. The assay was carried out at 20° C using 10 pl enzyme
solution, 10 nl test compound, and 50 pl substrate solution. The reaction was
carried out for 7 minutes; color formation was measured at 415 nm following
the addition of 80 pl 0.4 M glycine solution, pH 10.4 to stop the reaction. Other
glycosidase assays were carried out using enzymes from Sigma and

appropriate p-nitrophenyl substrates [7].
3-O-rhamnopyranosylkaempferol (2)

UVIVis Amax (MeOH) nm (log €): 200, 264, 342 'H NMR (500 MHz, MeOH) &
ppm 0.79 (3H, d, J=6Hz), 3.23 (1H, m), 3.59(1H, m), 3.59 (1H, m), 4.11 (1H,
m), 5.27 (1H, d, J=2Hz), 6.10 (1H, d, J=2 Hz), 6.27 (1H, d, J=2Hz), 6.84 (2H,
dd, J=2,9Hz), 7.67 (2H, dd, J=2,9Hz). *C NMR (500 MHz, MeOH) & ppm 18.0
(CHa), 72.3 (CH), 72.4 (CH), 72.6 (CH), 73.6 (CH), 95.2 (CH), 100.3 (CH),
103.9 (CH), 106.4 (C), 117.0 (2xCH), 123.1 (C), 132.3 (2xCH), 136.7 (C),
159.0 (C), 159.7 (C), 162.0 (C), 163.7 (C), 166.3 (C), 180.1 (C=0). HPLC-MS:
m/z, 288 (100) (C21H22010), 257, 120.

3-(4-hydroxybenzylidene)-2-(2,5-dihydroxy-phenyl)-1-(4-
hydroxyphenyl)indane-4,6-diol (7)

UV/Vis Amax (MeOH) nm (log ¢): 200, 323 'H NMR (500 MHz, MeOH) & ppm
4.21 (1H, broad s), 4.36 (1H, broad s), 6.27 (1H, t, J=2Hz), 6.35 (1H, d,
J=2Hz), 6.41 (2H, d, J=2Hz), 6.81 (4H, dd, J=2,9 Hz), 6.88 (1H, d, J=2Hz),
7.07 (2H, dd, J=2,9Hz), 7.16 (1H, s), 7.29 (2H, d, J=9Hz). *C NMR (500 MHz,
MeOH) 5 ppm 58.5 (CH), 61.6 (CH), 98.9 (CH), 102.0 (CH), 104.3 (CH), 107.1
(2xCH), 116.3 (2xCH), 116.4 (2xCH), 123.6 (CH), 125.9 (C), 129.3 (2xCH),
129.6 (2xCH), 130.7 (C), 131.6 (CH), 139.0 (C), 143.8 (C), 148.0 (C), 148.1
(C), 150.1 (C), 156.5 (C), 156.9 (C), 157.8 (C), 160.1 (2xC). HPLC-MS: M-*
454 (CpsH2206), miz 360, 347 (100), 331, 239, 227, 226, 215, 199, 180, 149,
107, 95.
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While the apparatus and method have been described in terms of what are
presently considered to be the most practical and preferred embodiments, it is
to be understood that the disclosure need not be limited to the disclosed
embodiments. It is intended to cover various modifications and similar
arrangements included within the spirit and scope of the claims, the scope of
which should be accorded the broadest interpretation so as to encompass all
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includes any and af&hHbERROADERR QiR ARG MEIMYHAT IS CLAIMED IS: 1. A
composition for reducing body weight or inhibiting any combination of lipase, a-amylase and
a-glucosidase in a mammal comprising: a composition containing 10 mg to 900 mg of isolated and
purified indane 3-(4-
hydroxybenzylidene)-2-(2,5-dihydroxypheny1)-1-(4-hydroxyphenyl)indane-4,6-diol.
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2. A composition of claim 1, wherein the composition contains 50 mg to 200 mg of isolated and purified
indane 3-(4-hydroxybenzylidene)-2-(2,5- dihydroxypheny1)-1-(4-hydroxyphenyl)indane-4,6-diol for
administration to the mammal daily.

WHAT IS CLAIMED IS:

1. A composition for reducing body weight or inhibiting any combination of
lipase, a-amylase and a-glucosidase in a mammal comprising:

a composition containing 10 mg to 900 mg of isolated and purified indane 3-(4-
hydroxybenzylidene)-2-(2,5-dihydroxyphenyl)-1-(4-hydroxyphenyl)indane-4,6-diol.

2. A composition of claim 1, wherein the composition contains 50 mg to
200 mg of isolated and purified indane 3-(4-hydroxybenzylidene)-2-(2,5-
dihydroxyphenyl)-1-(4-hydroxyphenyl)indane-4,6-diol for administration to the mammal
daily.
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