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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
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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.
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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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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-
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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)
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combproesl 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
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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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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
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t tril 1% TEA t o 65% wat . 35%
gggt % ?M'Bgaggﬁfsa‘#ﬁ?&g" 83'53%5[‘?5'& oSer 15W?n ﬁ; gave

i th A (6). Furth
by SRR RS o, AL AP Uil Lt
(25 watdOImg inftrany athép oRDVBJ If evguirRtigodolddlityd / mi n and

noni tori ng wavel ength of 225 nm w th an net hanol / wat er
gr adijpage S55% water : 45% nmet hanol containing 0.1% TFA
to 30% water : 70% net hanol containing 0.1% TFA over

%5( ngma Lgpace-PS &R (¢Ralages plimbens(b-AY - acet . ate (5) and
hy driqusde péﬁdrééitﬁj’lﬁ))asém(a% cauwdhydﬁqorwp reosd. )T-hﬂa a(séay'wdso

xyphenyl )i ndane- 4, . Preparat or& ?
f r ac@s et 200 ggng 1M gesfbggr(xp?u yme solu ion, 90 ul

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



colum (2 x(40 x 100mm in series, 6nm 60A) at a flow

rate of 55 m/mn and nonitoring wavel ength of 210 nm
wowdob/ozrsacet oni tril e/ wat er gradi ent, 80% wat ePCT/UIHOB/075739

acetonitrile containing 0.1% TFA to 60% water : 40%

acetonitrile containing 0.1% TFA over 20 m ns, gave

rise to quercitrin (1), 3-O hamospyranosyl kaenpf er ol

2 n h itrin (4).. Ki. d
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Li paBeffesinihe OLT paigesayvas ear(iedrrl Fgbe Cusipe o @bsnmﬂe
Hu na@ollﬁt?cfhc rﬁgﬁ bt cbrﬂgégndggﬁd%ol Mgﬁg%tg)aéé séluﬁ&‘] Glg\et Baction was

use e assay was car out
t est ca:ma@ouhid)r 7 Sninltes neojorefosodtion voas m@@swr‘ed saﬂbﬂ;ﬁ nat fellowing

meastipadnet S04 fabens s g tedi ¥ smgcton. other
| NFI §ily dosipectsay£agRNEarfiédbat Wemmffr&ﬁ&g%@é and
Si gma a- anyl ase (A6255, porcine pancreatic anyl ase as

sal | fRPTSRIPE MSBRRNeNY] wﬂs@rgtqsd B5 units/n. The assay
vvas carried out at 20 C usi ng 10 M enzyme sol ution,
@-Q-Hﬁmeaw@aﬁav'kaﬁmpi@@ o) | NFINETY reagent The

rate of col or asur ed Jover fi

ni nuWéV is AmxéMe@H ﬂﬂ@a f)f PHQI 2%@6? bﬁﬁ\'ﬂ\éR\Kégo Mttes MeQ) &
t 4 ¢
a ?cg-@%gﬂ' ? b3 n(?ﬂ%?' 5”99(@ f guﬁ 9@'(%@%?‘49%(1}-1

a- gl 03| erevi
uni t &),ri.27 (ﬂ hbmbs/aauz)e B (1l dp¥FBHB), 6317 d J‘2HZ) 6.84 (2H,

b1 40 PRy 7 87 0 LS PSRRI RR (3 pDRRERY Py 18.0
1obnacr$3r)zmm (GH), TRID(CH) 102 18 (CHyST3.6 0O BIREER (Gl 150. 3r(’CH)
t
o1 nod 6od (B b e IR GRS 0 IRCa "B 4 Rt 1267 &)
fol | p§9.09C), 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.



the addition of 80 m 0.4 Mglycine solution, pH 10.4

to stop the reaction. O her glycosi dase assays were
w@2000/08598DUt usi ng enzynes from Sigma and apprPQI/Us1088/075739

p- ni trophenyl substrates [7].

3- O rhammopyr anosyl kaenmpferol (2) WA/is | max (MeOH)

nm(Iog e) : 200 264, 342 1H NMR (500 MHz, MeOH) d

Igf?ﬂg J=6Hz), 3.23 ( 1H, m), 3.59(1 H m,
359 ,411(1H m, 5.27 ( 1H, d , J=2Hz),
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4217 e>Amgg *gsa%e B 500 3y (7088 Wi blghso iR 2 goo

. J=sbdfde ofﬁarﬁi@x@aﬂtHCade studiF HFamebodhl Raklstardjoulmaltds Biological
6.81 (4H, dd, J= Hz), 6.88 ( 1H, d, J=2Hz), 7.07

(2H, S%”CGJJQ @%5}447 16 (1H, s), 7.29 (2H, d, J=9Hz)

05, 941 Cr) Maliha § ey VaoAEC, P &Wf&a@%mé%%a@n of

( 2XGHde radifcl deavéné poﬂe%@alﬁ)f(@l&laélral@ﬁlaﬁs (/Q}lcarﬂ-Z@urEal of

2 129.6 (2 130.7 (O, 131. 139. 0
gc;(%b%@d@a(f&ys(ea)f ofg. & 9559. 128)1 (0, 1§ng) (C), 156.5
(O 1569(& 157. 8'&6%; 160, 1 42XCL HPLCNE: M &

454 [blcogroMeRtp M, sgur Ut%m%K(i rminaigg of mgrker

226, co%%@tueﬂt%%onjr @%sué ﬁgadrlagéula:% Lﬁﬁf S@@?ﬁﬁ% ubiiz4H0A 1 (Y,

S, Patel St udi es on C.
quadﬂ%ﬂg@laad Fﬁjphch Péw@hemal énalyﬁléd?u%Wépau r: Effect

on chem caI ar anet er
son A, Fleet GWJ, Asano N, Molyneux RJ and Nash RJ (2001)

Polyhydroxylated Alkaloids - Natural Occurrence and Therapeutic
Applications. Phytochemistry 56, 265-295.

[7] Watson A, Nash R, Wormald M, Harvey D, Dealler S, Lees E, Asano
N, Kizu H, Kato A, Griffiths RC, Cairns AJ and Fleet GWJ. (1997)
Glycosidase-inhibiting pyrrolidine alkaloids from Hyacinthoides non-scripta.
Phytochemistry 46, 255-259.

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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in blood. Indian Journal of Medicinal Research, 63:
824-828. [2] Oben J, Kuate D, Agbor G Mo C and
waadoba3ds7 (2006) The use of a C. quadrangul ar i BCT/US2008/075739
formulation in the managenent of wei ght |oss and
nmet abol i ¢ syndrone. Lipids in Health and Di sease, 5;
24-30. [3] Agbor G Kuate D, Oben J. (2007) Medicina
pl ants can be a good source of antioxidant: Case stud
of CaieBroedificatigrs andsinyien stiustuess. Bhe Perseahdisceswadrcludes any
10, /5 i L4 Mﬂﬁgﬁ amala C. (2005) In
vit r%%aﬂgé@RO@%g@gr%g)t”iaon o) Iaﬁmé'ee r adi cal( )
scavengi ng potential of C. quadrangularis. African
Journal of Bionedical Research., 8: 95-99. [5] Mehta
M Kaur N, Bhutani KK. (2007) Determ nation of marker
constituents from G ssus quadrangularis Linn and their
quanti zati on by HPTLC and HPLC. Phytochem cal Analysis
12, 91-105. [6] Watson A, Fleet GAM, Asano N, Mol yneux
RJ and Nash RJ (2001) Pol yhydroxyl ated Al kal oi ds -
Nat ural Occurrence and Therapeutic Applications.
Phyt ochem stry 56, 265-295. [7] Watson A, Nash R
Wrmald M Harvey D, Dealler S, Lees E, Asano N, Kizu
H Kato A, Giffiths RC, Cairns Al and Fl eet G\.
(1997) dycosidase-inhibiting pyrrolidine al kal oi ds
from Hyaci nt hoi des non-scripta. Phytochem stry 46,
255-259. Wil e the apparatus and nmet hod have been
described in terns of what are presently considered to
be the nost practical and preferred enbodi nents, it is
to be understood that the disclosure need not be
limted to the disclosed enbodi ments. It i's intended
to cover various nodifications and siml ar
arrangenents included within the spirit and scope of
the clains, the scope of which should be accorded the
broadest interpretation so as to enconpass all such
nodi fications and simlar structures. The present
di scl osure includes any
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and all enbodi ments of the follow ng clains. WHAT | S
CLAIMED I'S: 1. A conposition for reducing body wei ght

W@eoonbioRT t i ng any conbi nation of |ipase, a-anRtEBES20881075739

a-glucosidase in a manmma! conprising: a conposition
contai ning an effective anount of flavonoid 3-0-
rhannopyranosylkaenpferol or i ndane

di hM%BﬁWébjgnﬁ;afbiibﬁényl )i ndane- 4, 6- di ol .

2. A conposition of claim1, wherein the effective

amount i n t he AcsymmsEsitionger r@ag&hg%d%%@t er aﬂﬂﬁmg%y
ero

flavonoi d 3-0- rhamopyranosyl kae i ndane
3- (@qlm@q)twﬁgﬂfgﬁq deqiBylage @Qd gglucosmase in a mammal comprising:

di hydr oxyphen)ﬁlcbﬁiao@%oﬂ%%@ﬂ&ﬂ?ﬁ%h%&tﬂg%rr\?ou%t Br ﬁé\ﬁlnofar&O-
flavonoi d 3-0- nopyr anosyl erol and ane
3- ( 4hayaepyabesyikdemidens) orindand3- (4 -hydroxybenzylidene)-2-(2,5-

tne SRR g R IR M a1 @ 1

wherein the effective anpbunt in the conposition
provi des ZSOmAtwﬂmﬁ@n(ﬂf climvowbeirgthe-effective amount in the

h

" C PP ABADYONBRTINRG ) 9mb B Aifonoia 3-0-

di hyUammprengswkaﬁn(memym|oatqrpma~|(14'-lh%/dnmdfybm1-z4 idBne)-aH 2@
fl

[ iR dyBy By AAMORE RS ERERBLE Bl &b oRER" 0.

di hyﬁamnvmhenwy)mﬂ(merbvm?mga?@G%H%yddwl@ertzygd@a){z (QSB-
th A t.ho rr i 0 weli !
R s e e R kR R SR

contai ning an effective anount of one or nore
fl avonoi &8s or Aicodgosiios ef elained, Wheneirt the effiectiye amount in the

- BolnePBalisions o SaE B Rt bhenyl ) - 1-

( 4- hyampapyywhessylKaienbderel ¢, ibd aHeod-(4- hydroxthzylidelhenz -(R)6-

' harm\ydroxybhenyl) 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 to the mammal daily.

4. A method for reducing body weight in a mammal comprising:
a. providing a composition containing an effective amount of
one or more flavonoids or indanes selected from the group consisting of:
i 3-O-rhamnopyranosylkaempferol;
3-(4-hydroxybenzylidene)-2-(2,5-dihydroxyphenyl)-1-
(4-hydroxyphenyl)indane-4,6-diol;

iii. quercitrin;

iv. rhamnitrin;

V. rhamnocitrin;

vi. quercitrin-3-O" " -acetate;,
Vii. parthenocissin A; and
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v. rhammocitrin; vi. quercitrin-3-0 -acetate; vii.
part henocissin A, andb. claimng that the conposition

WO e@e089$7 mai nt ai ns or i nproves body wei ght i nPEr/Dsamsb75739

5. A nethod of claim4, wherein the effective anount
of the conposition provided to the mammual is 10ng to
900ng daily. 6. A nethod of claim4, vvherein t he

effecti ve amount of .the c sition ed to the
manmal is 50ng°to ﬁﬁﬁ'ﬁ’@ otggtiptge C?mpﬂs' ’E‘ CPBrma'”ta'”S or

i nhi lrmpriongs Boyy weight inad inamnedl. | | pase, a-anyl ase and
a- gl ucosi dase in a namal conprising: a . providing a

composi ti ncotalm ctive a t of on
nore flavdnoi dgnﬁlh?*%aﬁ%@ éﬁ?&?'ggh? g@%q'f’ﬁ@”&“@?ﬁpthe
consicstpasgjtiai provided3e Gra amneyy a0vag Yo b@@'ﬂ‘ﬁfd@ﬂw

3- (4- hydr oxybenzyl i dene) - 2- (2, 5- di hydr oxyphenyl ) - 1-

(4- hydr oxyphen [ -4 6-diol ;. i ercitri .
a1 e X R G Airein e areltih Sy lor the
- ac eta’ﬂaosmmn prop'aietihetmscdnamnml& 5@md td200rhgidailyg t hat
the conposition inhibits any conbi nati on of I i pase

gf ag?/lalafn anah/g‘p%lﬁr#%of%} %gﬁjfetg\@?qr& g%auﬂ{onoqf |lpﬂ%e a—amylase and

conpegjiudosidapé MVa dRnrhal ddnprigmgnal is 10ng to 900ny
daily. 9. A nethod of claim7, wherein the effective

amount of t he &onp8&Ividietha seaposisan containnghametiective amount of
50Ng ok o RBRBMI&IRINbYS or indanes selected from the group consisting of:

i. 3-O-rhamnopyranosylkaempferol;
3-(4-hydroxybenzylidene)-2-(2,5-dihydroxyphenyl)-1-
(4-hydroxyphenyl)indane-4,6-diol;

ii. quercitrin;

iv. rhamnitrin;

V. rhamnocitrin;

vi. quercitrin-3-O""-acetate;

vii.  parthenocissin A; and

b. claiming that the composition inhibits any combination of

lipase, a-amylase and a-glucosidase in a mammal.

8. A method of claim 7, wherein the effective amount of the
composition provided to the mammal is 10mg to 900mg daily.

9. A method of claim 7, wherein the effective amount of the
composition provided to the mammal is 50mg to 200mg daily.
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