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COMPOSITION CONMPRISING SCIRPUSIN A AND SCIRPUSIN B ARND ANTLORBESITY

POTENTIAL THEREOF
CROSS REFERENCE TO RELATED APPLICATIONS

IPARA DD1] The present invention is a PCT application of US application 14705111 #iled on May 6,
2015 which is @ continuation-in-pait patant applicatich from US13044834 fled July 17, 2013 whith in

furr I8 & nos-provisionat fling of provisional patent-application 61872848 fled July 18, 2012 all of

HACKGROUND OF THE INVENTION
{PARA 002] Field of the inventiun

[PARA 003} The invention in general pertains o compositions for adipogenesis inhibition. Mare
spacifically, the present invention discloses a composition comprising scirpusin A and scirpusin Band

anti-adipogenesisfanti-obesity potential thereaf,
{PARA 004] Deseription of priar art

{PARA G051 Scirpusin A a5 8 hydroxysitbene dimer from Xinjiang wine grape has been previously
feported by Kong (3 st af in J Sci Food Agric. 2010 Apr 15:80{51:823-8, S‘;:isrpiss;in A hds Been notad
for its amyloid-beta-paptide aggregation inhibitory acﬁvi_iy*{f?{iﬁaf:e C st gl (20104} shnglet oxnygén
quanching snd DNA proteciive activity (Kong Qoet al {2610)) and beta- ssorstase inhibitory activity

{ieon BY &t &l {2007

fFARA 006] Scirpusin B is a well esiablished vasoyelaxing dimer of picestannol and has been
abtainest in largs amsunts from passion fruit {Sane § et al, "ldentification of the strong vaso- relaxing
substance scirpusin B, a dimer of piceatannol, from passion fruit {Passifiora edulis) seeds, J Agric
Food CGhern. 2011 Jun & 58(11):6208-13.8eirpusin B is also noted for s mild GSH activity {Maruki-

Uchida H et al {2013)) and anti-HIV properties {Yang GX et al (2008)).

[PARA D711t has been previcusty reported that hexane extract of Cyperus rofundus thizome extracts
axhibit anti-chesity properies. {Administration of Oyperus rofundus rizomes axtract prevents Weight

Gain in Obese Zucker rals. Lemaure ef al. 2007, Phytather Res, 21: 724 <730). The hexane fractinn
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has been charachetized 1o contain o~ Cypernone, Rotundene, f-seliners, Calamensne, Qypéreneg, d-
cagineng, Cypenstundone, Cadalene, Patchoulenone, Nostkatens, Sugeonol, g- calscorens,
Kobusone, Cypsrol. (sokobusane and Epi-a-selinene (Yadav st al Intemational Joumal of
Pharmaceulical and Olinical Ressarch 20106 2013 20-22). But the prasent invention discioses anti-
obesity activily in ethyl acetate fraction of Cyperus rofundus. This ethyl acetate fraciion does not
rontain apy of (e many constituents of the hexane fractien. The present sthyl acetate Haciion
gorftaing stitbenoid derived compounds, a class of compounds not reported o be oeeurring Cypecus
rotundus by any investigator thus far Hence it is the unique combination of the unexpected discovery
of the occurrence of stitbengid dedved compounds and further, thelr anti-chesity action. Risalso @
surprising finding that following the hivactivity guided fractionsion of the rhizomes from Cypenus
rotundug, & sub fraction of ethyl acatate layer was charactedzed by the concentrated presence of twe
piceatannol dimers scirpusin A and scirpusin B which showed excatient anti-adipogenic affect in
comparison o another sub fraction that was concentrated with piceatannol along. with: dimerg
scirpusin A and sci:r;:uéin 8. Thus the invertors of the present invention demonstrate for tha first time
the pressnce of solipusin A and scirpusin. B o the sty acetate fraction of e rhizomes

Cyperus rofundus and ant- adipogenesisfanti-chesity potertiat thereos.
stirpusin A and scirpusin Band anti-adipogenesis /anti-chesity pofential thermed.
[PARA 0D8] # iz ancther objeclive of the present invention fo dissiose a methad of inhibiting

adipogenesis in mammalian calls using & camposition comprising Scirpusin A and scirpusin B,

[PARA 00101 # is vel apcther objective-of the present invention to disciose a method of managing

nbesity in mammals ysing 8 composition somprising solrpusin A and scirpusin 8,

PARA G011 | is & further objective of the present invention o disclose a method af oblaining
compogitions comprising A, stirpusin A and scirpusin B and B, Piveatanaol and s dimers scirpusin
Aand soifpusin B through bioactivity guided fractionation of the rhizomes of Cyparus mtumius.

{PAR;‘-\ 0] The present invention fuffils the aloresaid objectives and provides firther relatéd
advantages.
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SUMMARY OF THE INVENTIOR.

[PARA DOTY] The presart invention  discloses  compositions  comprising  schpusin Aand
scirpusin B and antbadipogenesisfanti-chesity potential thereod. The invention  aise. discloses a

method of managing ohesity in mammals using & composition comprising scirpusin A and

comprising A, scifpusin A and scirpusin B and B, piceatannol and is dimers soirpusin A and
seipusin B through Bloactivity quided fractionation  of the. rhizomes of Cyserus  motundus. Other
Jeaturss and. advantages of the present invention will become apparent. fromy the foliowdng more
detalled descdpiion, laken in corfunclion with the accompanying: images, which dlustrate, by way

of gxampls, the principle of the invention.
DETAILED DESCRIPTION OF THE DRAWINGS

[PARA DO14] FIGY shows & fowchart outlining the steps of éxiracting adtive piinciples from the

rhizomes of Cyperus rmfundus.

[ARA 0015] FIB.2, 2a, 2b and FIG.3, 3a, 3b and 3¢ show the LG-MS analysis of sub fractions 13
and 1V respeciively of the sthyl acelsie laysr naturally anviched with piceatanngl dimars

soirpusin A and scirpusin B,

[FARA ﬂOiS}' FIG.4 arud 8 show the dala from the HRMS indicating hat the E"ﬁ* HJ vatues obtained
fharein orrrespend very vl With the structurd of the dinver and reported data {Sano & al., 2017) on

e same.

[PARA 0017 FIG,6 shows the graphical reduction in body weight in obese humans administered the
“ethnd aretate fraction of the exdract of Crperus refundus riizomes standardised to 8% total stitbenas:
FiG.Ba shows the graphical reduction in body mass index in cbese humans administéred the et
aceiate fraction of the extract of Cyperws rofundus riizomes standardised to 5% of tatal stilbsnes.
FIG.6h shows the graphical reduction in waist Sircumferancs in obese humans administered the ethy

acetate fraction of the axtract of Cyperus rofundus rhizomes standardised fo 5% of total stithenes,
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[PARA DOTEI FIGB.T shows the photographs of walst ciroumference reduction iy obess humany
{ales) administered the eihyl soeiate fraction of he extract of Cypsvus rofundus rhizomss

standardised to 5% of tota! stilbenes.

[PARA D018] FIGS. 8a, 8h and Bc shows the photographis of waist circumference redustion in obese
furmans (femalas) administerad the ethyl acetate friaction of the extract of Cypeius rofundus rhizomes

standardised to 5% of ta siitbenes.

PARA GQZQ?FEGS, 8a, 9b, ¥c, 9d and QE show the changes in systemic lipdds i obese Humans
administarad the sthyl acetats Traction of the extract of Cypenis rofindus thizomss siandardised 1o

5% of fota stilbenes,
DESCRIPTION OF THE MOST PREFERRED EMBODIMENT

[RARA G021] In the most prafarrad ambodimant the present invention radatss to anti- adipageniz /ant-
-oheaity composition comprising acirpusin & and acirpusin 8 represented by STRET and STR$Z

raspeotivady,

[EARA 0023 In another most preferred embodimend, the present invention relates to & method of
mihibiting adipogenesis i mammalian cells, sald method comprising step of nnging fo contact
adipogeric mammalian cells with s composifion comprising scipusin A and scirpusin B represented

by STR#1 and STRHD respactively.

PARA G023] In ancther most preferred embotfimant, the présent invention riiates 10 the method of
herapsutically inhibiting bbesity causad by adipogenssiy i mammals, said method comprising
step of distary supplementation of a composilion comprising scirpusin A and stirgusin 8 represented

by STR#1 and STREZ respectively to a mammalin need of said therspeutic inhibition,

[EARA 0024] In ancthar most preferred anibodiment, the prasent invention relates tothe ase of &
composition cOmprising seiipusin' A and scifpusin B reprasented hy STR#T and STR#E2 for iahibiting

adipagenasis in mammalizn cells.

[PARA 0625} in an aiternate embodiment, the present invention alsc relates 1o a process for the
bioactivity guided fractionation of the rizomes of Cyperus rofundus to oblain anli- adipugenic/anti-

‘gbesity compositions cormprising A. scirpusin A and scirpusin B represented by STR#1 and STR#2
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and B, piceatarool and its dimers scirpusin A and scirpusin B represented by STR$Y and STRE2

respectively, safd process comprising the steps of!

b

23
3

4}

5

&}

8j

2}

- Trying the rhizomes of Cyperus rotundus and pulvenzing the same 1o form a coarse powder;
Extracing the powder of step 1 with 3 voluroes of hexanes followed by heating, reflux for
3 howrs and fitering to.obtain the hexane sohuble Fraction and spant material;
Exisﬁsc&ﬂg e spent. matedal of step 2 with 3 vohaoes of roethanod folnwerd by‘-‘haating rediux.
for @ hours and fltering to oblain the methano! soluble active fraction and spant material;
Solubiismn the methanol soluble active fraction of step 3 in ‘aquecus methenol and
successivaly paritioning with chioraform (GHCL) Bibyl acelate (B0} and methanol o
obtain the chiofssform layer, ethyt acetate fayer and e aquenus methanol layer respectively;
Subjecting the ohforoforny  faver, ethyl acelate layer and the aqueous methanot fayer o
furthsr bisachivity quided fractionation, whersin the bivaclivity parameter is the alillity of the
chioroform faver, eihyl  acelste lwver and the sgueous methanol layer 1o inhibit
adipogenesis in AT3-L1 mouse adipocytes (mammalian adipooytesy:
Calculating e ICs  (pgimi) values  for  adipogenesis  inhibition  exemplified by
chiorofom layer, ethyl acetate layer and the agueous methanol layer {0, 838 and £6.42
respactivalyy
Frattionation of the athyl acetate layer using colimm Taclionation to ddentify the
‘bicachvity {adipogenssis inhibition} Bibmarber, said fractionation ‘holides the step whete
fractions afe efited with increasing polarity of methanol chiofoférm fo yisht &b
fractions of the ethyt acetati laver (fraction};

Subjecting the sull factions of step 7 for bloactivity (anfi-adiptganesis) analysis,;

10} Iderdifying the mast bioastive sub fractions of step 8 and subjecting the same to LG-MSE

analysis o ideotify the bioactive principles scitpusin A and scirpusin B; and

11} Subjecting sub fractinns of step 7 through the praparative HPLC to obtain panfisg dimer and

subjecting  the same to High Resolutioh Mass Spectroscopy  (HRMS),  liguid
chromatography-mass  spectrometry  {(LO-MSMS) and Nuclear Magnefic  Resonancs

Spectroscopy (NMR) 1o carifirin the mass and Struclures of sairpusin ioactive principles.



WO 2016/178716 PCT/US2015/065441

(STRED) (STR#Z)

FARA QU26E] The pressntinventors investigated the hecane exiract refevred in step 2 preceding and
found that Sclipusin A & Soirpusin B were not prasent. Henos hexang oxitact 0 step 1 &
eanstiutionally different from athyl scetate fraction detalied I stap 7. Thus the ethwi scetate axtoact of
Oyperus rofundus s quite different from the h_axa‘ﬂé exiract that was the subjecl of wnvestiation in

Lemaure et al. 2007, Phyluther Ras, 210724-730

[PARA 0027} The foliowing sections of this specification consist of Hustrative examples of the most

prefered smbodiments of the present invention.

[PARA G028] EXAMPLE 10 BIQACTIVITY GUIDED FRACTIONATION OF THE RHIZOMES OF

Cyperus refundus (Fig.1)
[PARA 0026} Methodalogy:

[PARA Q030 Dried rhizomss of Cypertis rolundus ware pulirerized o form & voarde ninvider. The
puiverizad powder was then axiracted with 3 volumes of hexane followed by healing, reflux for 3
Fasties and fiteting 1o oblain the hexane solubde fraction and spent material. The spent maledal s
farther extractad with 3 volumes of mathanal Tollowed by heating, refiug for 3 howrs and filtering to
ubtain the methanol soluble active fraction and spant material. The mathanol soluble fraction &
soiubiliged in agusous methano! and sudcessively partitioned with chioroform (CHEL). Ethyl scetate
EOAC) and frethany to~.ai:'»€a:in the: chiorofarm fayer, ethyl adelale layer and the. aqueous methanol
i#ydr respeclively, ?he chioroform dyer, ethyl dcelate layer anid the agueous mathanol layer ate
subjected tofurther bisaclivity guided ractionation, wherein the biogotvity parametar was. the ability

of the chiloroform iayer, athyl acetate layer and the aguacus methandt aysr 1 inhibit adipogenssis in
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37341 mousé adipocytes imammatian adipocytes), The steps of the O Red Q staining lechniGue &3
adapted from Sglazar Clive o gl {1D85), Wu 7 et al {1908}, Fu M b al (3005} to  study exiant of
adipogenasiy inhibilion & explained i EXAMPLE 1A herein befow. The résults arg mantionad in

Tabls A

[PARA DO EXAMPLE A0 Terominal differentiation of adipotytes i accompanisd by the
gowurnulabon of grsat amounts ot lipids in fargs oyioplasmic vesicles. A conanon Astay o Measue
adipooyte differentiation i call culture is with the dye Ol Red-0 (ORO). ORD is a lipid-saluble: bright

red dyiz which 1% 2 reliable indicator of adipooyte differentiation,

[FARA D032} Prinziple: Ol Red O {Solvent Red 27, Sudan 'Re{_i 88, C4. 26125, and C2eH24N4a0) s& a
hsschrome (fab-saluble gyl disze dye used for siaining of nautral tiglyesndes. and iplds on frozen
sections and some lipoproteing of paralfin seclions. #t has the appear&ncam a red powder with
raximuny absorptinn w 514(358) nm. OF Red O 1% ong of the dyss used for Sudan siaining. Similar
dyes ihchude Sudan ], Sudan IV, and Sudan Black B, The staining has to be performed on fresh
samples, as alcohol fixation removes the lipids. O Red O largely mp!acgcia\%dan Hoand Sudan iV, as
ﬁ-pﬂ}?‘fﬁas much deaper hed colour and the slging arg tﬁa_r‘e§;>re*:- much sasierto sea. (i ved Oz an oif
sofuble dye, (il soluble dyes exhibit greater solubiity of fhe dye in lpoid substances in the

Hasuesicells, than'in the usual hydro alcoholic dye solvents, Henes, # wilt deeply stain the cells,

PARA DO33] 3T3-L1 calls approimately 80 X 10% velis are seedad for 48-7% hrs o get 7D-80%
confluence. Affer 48 hrs 200 (i of AlM [Adipagenesis induction medium} freshiy prepared is added. 72
hrs later 200 i af APM ‘Adipogenesis progression mediumy with the test compaunds in different
concentrations is added o the wells, The calls are incubated for 48 hwe in 8 hunddified atmosphere
(375 O of 5% CO; and A5% alr. The supematant is colliscted and stored for the astimation of laptin,
adiponectin, 1L-6 and TRF-alpha. Celis are fixed by adding 100 @ of 10% formalin and ORO steining

te dunie, G} is read at 483 nm in reicroplate reader,

[FARA 0034} The results are exprassed as Gy values using Graph pad prism. software. The

perzentage of inhibition of adigogenesis s caloulated s follows,
Shinmibion= G-T7T* 100

Whare C-ahsorbance of Oil rad O in differentiating/undifferantiated celis
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T-absorbance of O Red O in sample reated diferentistingfundiferentiated ¢elis.

TABLE A

Sample Percent inhibition at varable concentration s
pgiml

31: ygimi | 8.25 pgimi 125 pgimi 26 ugfml 50 ugimi ]

s
B
B3
¥

Hexane fayer | 128% | 1209% | 16e7% | 26.25% | 40.03%

‘%. ) ¢ 5
ey
fad

- Mettanol EUr ‘5E8% | 1a7% 25.75% | 41.74%
fayer ‘ '

OHCI fayse | -NiL- oo | o.88% 24.21% | 2686% | .

(EOAC) aver 48.98% D2ETTY% 53.55% 7363% | 88.41% | 030

[PARA U035] The ethyl acetats layer examplified the best bloactivity in terms of agdipogenasis
inhitsition with an s (poimi value of B.39. This fraction was then subjested to coliann fractionation to
identify the bicattivity {adipagenesis inhibition) biomarker. Column fradionation bwvolved the step of
iuting suls fractions of the ethyl acetate fayer with increasing polasity of methanol chioroform mixiure.
The sub fractions of ethyl acetate layss are labeled as | I, 1l and IV are subjected to bisactivity (anti-
adipogenesis) evaluation. The esssniial steps of antiadipagenic astivily svaluation involves the

provedurd cullingd hefein above EXAMPLE 1A. The resuits arg summarized herdin below it Table 8.

Table B

“Eample I G gl

Sub Traction | (Nor-palar constiaents) T aT

Sub fraction 1| (Naturally enniched in pieeatanaal | o5

along with dimers suitpusin A and SSirpusin By

Sub fraction 1 (Naturally enfichad i pieoatantol | R TR




WO 2016/178716 PCT/US2015/065441

“Buls fraction 1V (Naturaliy enriched i piceatannol BFE

dimers scirpusin A and scirpusin B)

ARA DD3E] Sub fractions i and IV were then subjected to LC-MS with both fractions. being enviched
iy piceatannol dirers scipusin & and scirpusin B (FIGs 2 and 3). The LO-MS/MS abalysis was
pe:*foé‘med ait Thagao Electronics Finnigan LOOQ Advaniage MAX speelrometst using an RF ©18
chiumin {.250.3 4.6 mm, 8 y particle size}. The system consisted of 2 ’mezm:& Finnigasn suiveyor F’D‘ﬁs‘
detector, an LC pump and an aulosampler. The Mobile Phase included & Gragient fun far 35 minutes
with Solvert {A) 0.1% Acefic acid in water and Solvent (8) Acetonitriie. Solvent B concentration
frcreased from 5% dudng O 5 mingdes, 5 - 80 % duing 5-20 minules B0 100 % durlng 2028
it 100 - 5% during @5-27 minules and remained constant at 5% during 27-35 minutes. The
Stationuaty. phase includsd Thammoe BDS hypensil, C18 Column (imension- 280mm x &.8mn), Flow

rater 1 mifmln; Detection Range: 260 nm.

(PARS 037] fonization parameters: ARG positive made, Source volfage ~ 4.50 kY. Caplilery

temperature- 225 degrees. Capiliary voltage- 43.60 V.

[PARA 0638] Data interpretation: Mass of Scirpusin A is reported {o be 470,13, The mass [M+H]
observed at 18.77min in positive ionization mode using ths above protosol is 471.08. Mass of
Seirpusin B ix reported 1o be 488, The mass [M+H] obsarved at 17 84min in positive ionization mare

is 487 .08,

[PARA G038 The first fevel of tonfirmation of the presence of dimers of Picsatanno! in the Qyperus
axiract was based ot this preliminary information on mass, Sdirpusin A was direclly confinmed by

dirsct carmparison with an authentic sample of Scirpusin A,

(FARA 0040] Sub fractions were then subjected through the preparative HPLC to obtain purifiag
dimer scifousin B which was then siudied using the analytieal toaols High Resclution Mass
ch;irps«;épy(ﬁﬁmg}, liguid chromatngraphy-mass spectromatry '{LE:‘AMS?N‘!&%} and Nuclear Magrietic
Rasonance Spectroscopy (NMR} to be canfirmed as scirpusin B, Data from the HRMS indicatad
R8T 138 which maiched very well with the structure of the dimer and réponted data {Sano et

-k, 2011) on the same (FiGs4 and 3 and the structure of snirpusin B was also confirmed using
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cryngenic probe MMR (FiG.8). The compound was deniffisd after cornpariscn with the Jats available
bt iterature {Sang et gl 20111 NMRE date (CD30DY & 8673, 83,50, 8539, 100.79, 10243, 10587
x o2 1‘2‘2"&.‘ 112.-‘53, 114.83, 11499, 117.03, 18.42; 11861, 12247, 120,48, 12253, 333\5&
135,60, 144.90, 145,01, 145.00, 14521, 14827, 15836, 158.56 x 2, 18146, The APT {Adachsd
Proton. Test) NMR spectrum oblained at 500 MHz further confirmed the structure of Scirpusin B.
Authentin sample:of Scipusin B way also isolated from passion frulls ssolated by Bang et al, 2011
and wompared directly with Scirpusin B isolated by us from Cyperus rotundus as described above
and the identily of HPLC retention times, mass spec data and NV data coroborated the presence of

Suirpusin B E?{mgrus rofundis in the most convincing way.
IPARA QD4T] EXAMPLE 2

[PARA D042} EFFICACY EVALUATION FOR ANTLOBESITY EFFECT OF A CYPRO-AF {active gthyl
acetate fraction) AND CYPRD-D1 {ethy! aoetats sub raction naturally enriched ir gﬁﬂaaiahn.c! dimers

%aﬁmusin Aand scirpusin B EXTRATTS IN MICE.
FARA 0D43] Objective of the' lest The objective of the study was 1o eveluste the efficacy of
Cypro-AF and Cypro-L1 extracts for anti-obesity effect in 057 mice.

[PARA 0044] Test Systervdelais:

Animal species [ Mios

Steain T esy

‘Body weight range 1 Males: 22-27g; Females: 20-24g

Age at tregtimant | 810 weeks

{5 groups {One Control, One High fat dist contral angt

Nismber, of. Grotps | Four treaiment graups)

| Eachi-group contained 10 animals {5 Males +5
Females).

- NUmSer of anunals.{ group Female animals used wire nolfipatous and non-

pregnant

L

Total No. of animais 180

Cage cards and individual animal ear notching

identification | msthod,

10
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[PARA DD45] Test Parformance detalls

[PARA D048] HUSBANDRY

Conditions

i The animais were housed under standard laboralory conditions, sirgonditionad with
i adeguate fresh air supply (Alr changes 12-15 perhour), roorm tempseature 22 4 390,
§redative humidity 3070 %, with 12 hours light and 12 hours dark oycie. The
i tamperature and refative humidity were recorded once daily. '

Housing

! individual animals were housed in 8 standard polypropylens cage (Size: L 200 %8

| 140 x H 140 mm) with stainless steel miesh. top grill having faciities for holding
| peliet fesd and drinking water in water boltle fitled with slainiess stes! sipper
| b Clean sterllized paddy husk was provided as bedding materiat,

Acelamatization |
i obsarved for clinloal signs daly.

The snimals were acchmalized for 7 deys to laboratory conditfons and were

| Diet: | The aninials weére fad ad libiturn with. VRR's

i "Sgientist's Cheice” brand: Laboratory animial feed manufactured by VREK Nutritional
| Solutforis, Bibwawadi — Kondhwa Road, Puse, throkghoutihe. doclimatzalion peed.
| D124508 diet {with 10 keal% Fab) and DH2482
§ High fat diet (with 50 kealle Fat} manufactured by Ressarch Diet no, USA provured
i from Indus Marketing, Hyderabad, Andiva Pradest | INDIA was used for Induction of
i obesity and Main study.

Water ; 'Cieaﬁ ~grinking  water  was ;Srcmide:d ad é;&sgmm -ﬁﬁmughau% “the

i acchmatization and Obesily.  induttion  peded.  Deep  Dore-well waler passed]
i through reversg osmosis unit was provided in plastic water boliles with slainless
i atesl sipper ibes. ‘

{PARA 0047} Grouping: Grouping of animals was done on the last day of acclimatization by bady

wiight randomization and stratification mathod. Grouping of animals was done such that bady weight

variahion of anim als used Hoes not exceed & 20% of the mean body weight of each group.

[EARA 048] Study Design: The animals were divided into & groups viz., Gioup 1. 8, 3, 4, S and &

norsisting of 10 animals (§ mala and 5 famale) sach. The group detgils, doses. and raimbersed of

-animals per group arepresented in the following table:

f3roug

loase | Numberof  |Acimal Numbers
| Apimals
Treatmant {mglkg
Bwi) Niale | Femais | Mais | Female

11
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o1 Oordrol- (with 10 keal% Fat) - 5 5 18 $1-35
“High fat diat Contral | |
o - & & 611 | 280
e {with B0 keal%h Fat) -
CYPRO-AF 50 mgfkg + |
£ High fat diet {with 80 50 5 5 A8 L 448
keal% Fal)
CYPRO-AF 100 mgikg * |
G4 High fat dist (with 50 s & $ | 10 | A8A0
keal% Fat)
CYFRO-AFZ00 mgikg +
G5 High fat diet (with 60 20 = B wbs | DiSe
keal% Fat)
CYPRODA 10 makg +
a6 High fat dist. cwith 60 gt g S} 2080 5680
‘hcal% Fat)
Totat 30 30 3 ;
Totat number of animals : B0

[PARA 0048] Farmulation detaits sd dosage

[FARA -2}65&3 The test Rems Gyro-AF and ‘ny}f{s-ai}! were divsolved in distifled water Tor formidating

giffarent dogas. Freshly formudated test tems were administered through oral route by gavage. The

volume of dusage per animal was maintainad at 10 mifkyg body weight for all the animals throughaut

e shudy perind. The following 1able provided details of the test farnusdation,

o — —_ Volume of
, b oncentration | WUARMY 1 distifled water
Group ‘ _
{mgfkg Bwi) {ragfmit) {ma) fmiy
G? s s % ) ﬁ‘g .....
G2 i . . 45
53 50 5 ER) 40

12
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G4 e | 10 Tan 4.0
55 E 20 T & 40
&8 W 7 3 &0

[PARA 0051] Obesity induction: The 31 Control group animals were fed with normal contrel diet feed
£1124508 containing 10 koal % fal and the GZ to 56 group animals wers fed with high fat die} ferd

02482 containing BY kaal% fat during the induction of cbesity and during main study.
[FARA (082] Maln Study:

[PARA G053} Main study was staded affer the induction of abesity. The ¥ doses. of Typro-AF and
tose of Cyproaldt were administared to snimals from Day 28 daily mnsaﬁuﬁw@ for a period of 27
days. The feeding of the diets continued in the miain study was done iy induchion of phesity. The &1
Control angd G2 Bigh fat dist contrel groug animals administered with distiied water while other groups
animals revelved teat flews o Day 28 1o Day 54 of the study pering. The doze volume of
administration. was maintaiied acoording o the weekly body welght. of Individuat animals. The totat
duration of the study was 81 days (7 days Aculimatization period + 27 days Induction of obesity+ 27

day's Maib study).

[PARA DUS4} DBSERVATIONS.

[PARA 0085 The foliowing abservations were made for during the study period.

IPARA DOSS] Fead Cansumption

[FARA 3057} Individuad animial Tesd consimiplion was racordad Weekly average faed consumption
was salculated an recorded.

[FARA 0058} Body Weight

[PARA U058 Individual animal body weights were recorded on the day of receipt on Day 1 and
waghly {21 day) theveallsr during the study pariod,

[FARA D00} Clinical observations

[PARA DDG1] Al the animals were clinlcally ohiserved wice dally during the study perdod.

[PARA 0OA2] Clinical Patholagy

{FARA DOB31 Al the completion Of the study paiod, blood samples were collected from the animals

iy whes containing potessium ethyiene di-amide fetra adefic acid ;KE-EEBTA}.'arisfi"{;;:iagmang
for hematology snd without anticoagulent for clinical chemistry. The blood samples collected in
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tubes without anticcagulant were centrifuged at 3000 v for 10 minutes 1 obigin serum. Blood
samples were coliested humanely from refro-orbital plexus punciure method under mild ether
araasthesia with the help of a fine caplilary tubs. The following hematology and clinical chemistry
paramaters wers analyzed,

[FARA D064} Hematology

[PARA (0B5] The Tollowing hemalolugy parameters were astiiatad using Sysatex, K21 (Transass
Rio-Merdicals Lt Indial: ‘

Paramaters C{ Units

Hemogiobin (Hb) et

Hasmatocht {Ret) %

Eryihrocyte Count 110" cefisful

Toal Leukooyte Count 107 celsiil.

Mean corpuscular volume (MCVy. 49

Mean corpuscular hemoglobin ‘i‘MCH}“ Fg

Mean corpusciiar bemogiabin concertration ‘gldl
{MEHC)

Piatelet Count 18" calisiul

Diffarential Laucocytas Count (DLCY L

Clotling ime R

[FARA 0065} Clirical Chemistry
FARA GUBT] The following clinical chemisiry parameters were analyzed using the “Erbs Mannheim

Chearn Touch analyzad (Transasia Bio-Medicals Lid., india) ooy seruim samples.

Parameters

Total Pratein

“Albumin

Ghicogs gk

Alsring aminotransferase (ALT) UL

Aspariale aminotransfersse (AST) i

Triglycerides gL

Tatal Cholestersl mghdl,

High Density lipid {HDL) Pmgral

Very Low dersity Bpid (VLDL)Y - mgfdl

Low density fipid {(LDL) | mgddl

[PARA 0088} Patholngy

[FARA 008Y] After the completion of the study period, on Day 55, all the animals were humanely
stcnificed By 6xposing them to-axcaey parbon-di-oxide i gas Qhamb‘z&;r-aﬁd stbjertad to following

extermal-and internal grogs necropsy.
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[FARA U070} Gross Necropsy
[PARA UDT1] The animalswere subjecie.d to extemat ang intemat gross pathological sxaminations.

[PARA D072} Drgan Weights
;@A:QA G073 The following organs from all animals wias himmed of any adherent lssus, as
approprigle and welghed wel &g soon as possible 10 avold: dryingr Bralr, Thymus, Liver,

Adrenals, Kidneys (paired organs}, spleen, Heart, Ovaties/Testes {paired srgang).
[PARA D074} Fat depusits Weights

[PARA 0O75] The following fat deposits from all the animals was coliected and weighsd,

1, Epididymal Fat
2. Brown Fat
3. DwvgrianFat

[PARA OU78] STATISTICAL ANALYSIS AN REPQRT PREPERATION.

[FARA DOT7] The raw data obtained from the present Study were subjected to computar Statistical
processing. The compuler printoat of the dafa {in the form of appendix} was variffied with the onginat
raw date. After verifisation, the data was sebjected to One-way ANOVA {Analysis of Varance] with
Dunnait's post test for the data on body weights, hematology and tlinical chemistry patarmeters, orgait
“weights using GraphPad Prisay version §.01, GraphPad Sofbware, All analyses and compatisons will
be avialuated at the 85% level of confidence {P<0.08), indicated by the designated by the superscripts
of g whase 1 is comparsd 1o0.G3, G4, G5, and 46 and b where G2 is compared lo G3. G4, G5, anid

36 thréighout the report as stated below: ™ Siatistically significant (F<8 08y wherever applicable.

[FARA G078] The dals were subjected to one way - ANOVA stalistical analysis by comiparing the

folowing:

[PARA DO73] G1 gruup {Control group {oithy 16 Koat% Fat}} o 03 group {OYPRCWAF S0 mgha
+High  fat diet (with B0 keai¥% Fatl, G4 group {DYPROEAF 100 maikg. +High T8t diet {with 80 keal%
Fatj}, $35 group {CYPRO-AF 200 mglkg +High fai diet {with 56 kealth Fabt) and 68 group {CYPRO:D

10 mgykg +High fat dier (with 80 kosi% Fat)] as representsd balow:
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TGS group
CYPRO-AF 50 mgfkg + High fat

diet (with 80 kcalls Fat)

Gl group

&1 group CYPRO-AF 100 mgikg +High fat tist {with

L o B0 kial% Fal)
Control groudg

{with 10 kegldh Fat) G5 group

CYPRO-AF 200 miglkg + High fat dist fwith
B0 keal% Fat)

38 group

CYPRO-DY 10 moikg +High fat diet {with
80 keal% Fat)

[PARA 0080Y G2 -High fat diet Contralt {with 60 keal% Fat) to 33 group {CYPRO-AF 50 mgky
+High fat diet (with 80 keal?s Fab)}, G4 group {CYPROWAF 100 myfkg +High fat dist (with 80 Keald
Fabl, (38 group {CYPRO-AF 200 mighg +High fat diet {with 60 keal% Fat)} and G& group {CYPRO-

£31 10 mgikg +High fat diet (with 80 keal% Fat)} as representad shown' balow:

G3group
CYPRO-AF 80 mgikg + High fat diet (with 80 ktai% Fat)

52 grous G4 group
High fat digt Controb CYPRO-AF -100 mgikg +High fat dist

{with 80 koal% Fat} {with 60 keallo Fat)

G5 group
CYPRO-AF 200 mafkg + High fat gt

{with 80 kealdt Fat)

Gegoup
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CYPRO-DY 10 mg/kg + High Tat diet

(with 60 keal% Fat)

[ARA U081 RESULTS

[FARA 0082] Fuad Gansumption:

[PARA D033} The summary of weekly sverage fead consumption of male and femals animais is

presanted in TABLE 1 and TABLE 2 respectively. Thare were no stalishcal significant differances iy

the fewd consumption of animals during the study pedod.

IPARA 0084) TABLE 1-Sumary of weekly average ferd consumption (g} of male animals

~ FEED CONBUMPTION {g)

CGrop

Treatment

¥

............................

327

Caontrod {withs
keal% fat)

280
- #0:43

3.5¢G
#0441

. 483
£0.2%

High Tat diet

-ontrol

| {with 60 keal% Fat)

286 |

£0.21

3,63

015

500 |
20,27

.89
0,28

CYPRO-AF
5O mgiky

S

“High fat diet

fwith 80 koal% Fat)

3781
s 098}

T

389

TCVPROAF

CHES moikg

$e

High fat diet

{with 80 keai% Fat)

é ;?3_

.18 1

5641

6,19

2 10,28

TEAB

.18

CYPRQ-AF

200 mudkg.

+

High fat diet

{with B0 kca% Faty

i oon

B )

e

341

12040

R

LS

488
£0.14

5.02
20,09

R il

*G12

GB

cvpRG.D
10 mgikg + High
Fat dist (with

.80 keal % Fat)

b

| 20,08

287

CEDT

€]

&

=13

10,26

[
2828 | 2

FYT

3| +0010

#0.19

XTI
kD25

[RARA OORS] Table-2: Summary of weekly average faed consumption {G) of femaie animals
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FEED CONSUMPTION

Group

Tregtment

ays

21

28 35

42

A%

58

£

Gy

" Control {(with

10 koal% fat)

290
+0.25

3.42
+3.30

387
#0.31

T340
e S R

e

12024

| as
| 4015

454
018

L 451

i High fat diet

Conted}
{with 80 koai%
Fat} '

282
£0.37

LAy
e

T
1 #0386 |

0,31

4.88 -

736
+0.08

TTAA3
#0113

HOYPRO-AF

§0-mglkg

4

Highs fat diet
{with 80
koal®s Fab

2.6

Lahes

R
4049 | 2055

TS

% e
HieXils

§42
£0.14

2

T CVBROAF

100 mgika
<+

High Tt diat

Kcaith Fat)

{with 58

340

D88

358
.37

WEREEE
32023

4.89
#0.08

.35

1031

4,38
207

CYERO-AE
200 mghkg

ik

High fiat dist

kel % Fat)

(it €0

14

i 334
- 40.30

3,56
2048

fa. &2

4.63

3030

436
- 30a2

CYPRO-DH
0 mglkg

e
High fat diet
{with 80 keal

i % Faty

So8
#3124

051

3,59

RN

s06

4358

#15

Taat
S ]

1=5; VAILES are Means Stan

IPARA DUBE] Bady waight

[PARA Q087] The summaly of weekly body weight of male and female abimals is presented in Table

3.anf Table 4 respestively.

dard Deviatian; P08

(EARA DOBEE Tabia-3: Summary of body weight (G) of male animals

TBODY WEIGHT (g}

Group

Treatinent

Days

ol

7]

1]

18

B

EREERRE
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 Contral {with
F 10 keal% fat)

l2534

_ 2380 (2388
{11y

+0.93 14£1.08

{038

A

fEEd”
£1.06

By

L e

2018 |
TR

Taez

31.00 |

L4442

- High fat dist.
- Laridrol

Fath

L {with 60 Real%

{2548
| 21,06

2088 | £1.08

EEXE
{112

20

2848
i %198

w55 - O
i~y

R
R R

36
- &1.78

T3R50
[21.53

3520 |
12085 ;

| CYPROW-AF
- 50 mglksy
b

| High fat giet
| {with
 keoalh Faty

B0

2542
¥ 4108

e ER w17

2598 ‘:
12148

2780

+2.84

V554
ESCR eI

Ty
+3.38

36,88 T2
295

LY PRO-AF

L 100 mgkg
n

| High fat dist
- {with ;
 keal® Fai)

80

1018

{ a2z

ETErE
S

2870

paEET
£3.08

3600
XR2.ED

5
A

YT

12,48 |

GE

- CYPRO-AF

| 200 mgiky

- 4

High fat diey

- fwith

B0 koal% Fat)

12103

12433
40,60

2488
#1351

12808
{41.01

'35 28530
{2082

HOEG
#1885

306
: +3.81

308
_ *338

1240 1

I

1@mgikg
: +
| High fat diet
{with 60 keal%
L Fath

12388
{21.20

P40
B 2

2524
31.18

R
14153 1%

12862
1376

3EEE T
263

12588

+2.86

3338

L2276

a=f. Values are Mesns Standard Dieviation: P=0.08

[PARA UD8Y] Table- §: Summary of body weight {G) of famale anireals

BODY WEIGHT (o

Group.

Traatmeard

Bays.

‘-';r‘

S

28

P

e:’pE

48

G

Cc&nito:i {with
keat%s fat)

10

31,08
BEE S S

TG

#0871

22,34 |

+0.28

23::?2
.68

239"
117

2540
£2.59

24.82
£2.41

26,12
+1.91

2074
£1:02

Tigh fat qiet
f;:cmrm
fueilly B0 keath Fab)

|2138
Gat.02

2202

(.87

EFE)
+0.98

230

$0.78

T35
+G .34

ey |25

+0.8% | 2078

3070

4,70

5o
A1.80

CYPROAF

50 mgkg -

‘E‘ .

High fat diet

fwith 60 koaih Fat)

21,14

wosr |

12178

2278
| 4088

73430

$0.85

T584
: iﬁ‘ﬁfil

+1.38

7830

a$

oy
ey

TIEEE |

176

19
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S 2555 TU6R2 12630 [ 2688 Tze0m
CYPROAF: $1.49 | 2089 {3130 | €234 | £307

100 matky
.;.

High fat slisd RE32 foye2 (2388 |
(with B0 kcal% Fa %103 | 41sg | 2108

2084 2132 | 2514 | 24.98 | 2642 | 2500 | 2630 {2762
CYPRO-AF #0858 +1.18 BT 1 4132 12088 | 2128 2204 [ 108
200 matkg 1 ] | \
.i.

High fat et
{with
60 kcal% Fat}

£1Ey |

G

TS B4 5168 | 25,10 | 2546 | 2672 | 2618 | 26.08 | 2844
CYFRO-BY 12T 14088 | 21.08 | 2086 | 2061 098 | 147 | $1.82
10 mgikg i,

High fal diet

{with 50 kaal% Faf)

28.78 |

#1.74 |

re=5; Valuss are Mean + Sandard Deviation:®- Significant differenice, P<DD5

[PARA 0000 In male animals, there wase slatistical sigaificant increase in mean weekly body weight
values of on Day 21 in G3 group {CYPRG-AF- 50 mgikg +High fat glet {with 80 keal% Fail}, G4
group {CYPRO-AF - 100 mgkg + High fat diet (with 80 keal% Fatll 65 group {CYPRO-AF -200
mgikg +High fat diet {with 80 keal% Fat)} and 68 group {CYPRD-U1 - 10 mglkg + High fat dit (with
80 keai% Fatl} comparsd to G1 group {Control group {with 10 kealds Fafjl. These changes were

considerad 1o be due Ly diference in fal contant of the fead.

[FARA DOSY] tn made animals, there was statistical significant increase i mean weekly body weight
valuss of an Dy 28 in G4 group {OYPROWAF « 100 mgikg +High fat diet (with 60 keal% Fat), G5
group {OYFRO-AF -200 moikg +High fat diet (with 80 keal % Fab)} and 88 group {OYPRO-D1 - 10
migikg + High fat diet {with B0 keal % Fal)} compared to G1 groug {Sontrol group {with 10 keat %

Fatl}. These changes were considerad 1o be due to-difference in fat content of the feed,

PARA 0082] In male animaly, there was decrease in mean weekly body weight values of on Day 35.
42, 49 and 55 in B3 group ICYPRO-AF- 50 mgikyg +High Tal dist {with 8D keal% Fatil G4 group
{CYPRO-AF: 100 mgikg +High fal diet (with B0 keal% Fath, GS group {CYPRO-AF-200 mgihg +High

fat dist fwith B0 keal% Fati} and GB group ICYPRG-DT - 10 moikg +High fat dist {with 80 keal% Fatl}
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camparad to 81 group {Control group {with 10 keal% Fat)}. Thess changss ware considared to be

e to adnvinistration of test tams,

[PARA QOB3] In famale animals, there was slalistinal significant norease trmean weekly body-wsight
values of on Day 29 i G4 group {CYPRO-AF - 100 mgkg +High fat diet twith 60 keal % Fat)). G5
group {CYPRO-AF -200 mg/kg +High fat dist (with 80 keal % Fatl) and G& group {CYPRO-DT - 10
rogikg + High fal diet {with 80 Koal % Fatif compared v G1 group {Control group {with, 10 keat e

Fat)}. Thess changes were considered to be due to differencs in fat content of the feed.

[PARA D0G3] in fornale animals, there was statistical sigoificant increase i mean waekly hody weight
vafues of on Day 38 in G3 group (CYPRO-AF - 50 mglkg +High fat tiet {with 60 keal % Fat)}, G4
group {CYPRO-AF ~ 100G makg + High fat diet (with 80 keal% Fatl), B8 group {OYPRO-AF <200
ma/ky +High fat diet (with 80 keal % Fat)} and G8 group {CYPRO-D1T - 10 myfkg + High fat dist {with
80 keat % Fat} compared fo G group {Dortrol group (with 10 keal % Fat)). These changes were

considerad to be due to difference in fat content of the fead.

FARA QU85] In female animals, there was decreases in mean weekly body weight values of oh Day
a5, 42, 49 and 55 in G3 group {OYPRU-AF - 50 mo/kg +High fat aiet (with 60 keal% Fat)), G4 group
[CYPRO-AF - 100 mgfkg +High fat diet {with 80 keal% Fat)j. 68 group {CYPRO~ AF -200 mgkg
+High fat diet {with 80 keal% Fat)} and G& group {CYPRO-DM - 10 mg/kg + High fat dit {with 60
kcal%e Fal} compared to G1 group {Control group {with 10 kcal% FaQl. Thesé change were

oonsidered to be dus to-admisistyation of testiiems.
{PARS 0095} Clinical ohservations

[PARA DUST] The surnmary of clindeal signs of male and female ardmals is presented in Table-5 and
Table-8 respectively. The animals were found 10 healthy and normal inchegith status during the clinicat

obsarvations dusing the study paried.

[PARA 0098] Table-5: Summary of Clinical Signs Observations in Male Animals

CUNICAL SIGNS OBSERVATIONS

SROWT | Traatment Days

Y V27 Teaa [ 1521 | o228 | 2935 | 5642 | 4340 | 5095
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| Gonteat

| {with 10
| koal%h fat)

T High fat et

| keal% Fat)

- Control
- {with 0

DYPRO-
AE

- SO mgkg.
¥

High fat
- dfint

- {with &0
 keal% Fat)

CYPRO-
| AF

|00 migikg
P+

Migh  fat died
(with 60
kel Fab)

&3
4

ICvPRG:

| AF

| 200 mglkg
a3

- High  fat disg
| with

B kewi%

Fal)

N

4.
P
G
v

- CYPRO-DH
gy
SR

- High fat diet
jwith 80

| keal% Fat)

re=: N-Nopmat

[PARA 00%9] Table- 6 Summary of sinical signs observations of female animals

Group

EUNICAL BIGNS DESERVATIONS )

Treatment

B

Days

T84 7531 [J508 2995 | 564 T340 |50 |
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(with 10
 kout¥ fat)

- Control
- {with 60
 Keal% Faty

(e g atmet (NN T TRTTTIRTTTTR TR R TTTIRTTTTRTTT

Gi. | CYPRO. (N N NN NN NN T
AF
50 ma/kg

High fat’
diet

fwith 60
Keait% Fat)

el CYPRG- IN IR N N N N N N N
AF 100 mgikag ‘

High fat

diet

{with &

Kealth Fat

GF  GYPRO- N
AF

200 mgvky
-

 Hign. fat
it

- {with

B0 keal%
' Faf)

=
e
Z
Z
Z
Z
Z

10 mg/kg
+
- High fat dist
(with B0
keal% Fat)

e TTUEYRROD N NN TN TR IR IR TN TN

n=5; N-Normal
[PARA 0100} Hematology

[PARA D101} The summary of hematoiogical parameters sstimations of male and femals animals is

presanted in Table-¥ 'and.‘Tabie'as ‘raspagtively.

[PARA 0102} Table -7: Summary of hematology of male animals.
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Grautip

Tregtment

{07 cattsl L)

TLC (16°
galis! L}

TEC
gl

THb
(%)

MOV
Aeg)

MCH

faafaly

MEHC

Platelet
Count
(oS
el L)

[6]
-t
o

Contral with
10 kealte fat

§.34
£1.88

218

30.48

{1308 | 46018
A

BhRz
1863

1420
2G40

P

FRze ¢ | YI87.20

+138.82

{153
4

- High fat

Cantrol with
80 heal% fat

R

ETGE

[FEL

SRET

o
o
ke

wGZ8
+{1.88

14,
*0.74

pEsE =
1.27

4t

28780
& TTE.8% -

33

CYPRO-AF
50 mofkg
+

High fat dist

o072

#2048

{450

+ D48

BIRE ©
048

H267.68
1% 23256

CYPRO-AF

$00 marky
4
High fat diat
{with 60
keal% Fat)

MG 4G
13

TA8E

#Re2

BODE8
198

NETI0
CREOTRCTS

Gl
%

CYPRO-AF
200 mgikg
&

High ¥at diet
{with 80
Koal% Fat)

A

56

CYPRO-DY
10 myiky
4
High fat diet
(with B
kealSs Fah

S

930

“NE7
LT

TR OB
4216

REREE
27827

=8 Valies- Mean :Standard Deviation; P<0.05

IPARA 0103} TABLE -7 (Continued): Sumrary of hermatology of male anioals

HEMATOLOGY PARAMETERS

Group

Treatment |

Ciotting |
{ime
{sec)

T Differential Leucotyis Count

(%)

Neutrophils

Lymphocytes
%)

| (%)

Monocytes |

F {8y

Eosinophis

“Basaphils |
oy |
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G1°

| Contral

with 10
keat¥s fat

T 106,80
| w1047

T5140

+3.21

70.00
& 1.88

Tean
-+1.82

585
140.45

0
_mﬁ;&@

&2b

High fat
Condrol

with 80
Kcai® fat |

| 110,80
| +14.86

20.00

P 384

7300
*3.16

Te00
12158

080
| 055

1700
#0.7H

CYPRO-
AF
50 mgiky
+
High fat
diat

HERIT

+17.80

2040

£2.30

- 71.00
- £3.08

1660
L114

080
| 4045

EFD)
HIEY

CYPRO-
AF

100 mgrkg
+

High fat |
dist (with
80 keal ofo.
Fat}

19.80
£3.18
22 |
{ $13.46

+3.42

FPE

reE
.62

1 0.680
T+0.BR

140
#0855

CYPRO-
AF

200
mglkg

e

High fat
digt
{with 60
keal%
Fat)

| 101.00 &
brtas

B0
5200

66.80
2164

TEEST
12045

1Al
%058

CYPRO-
Dy

0
MGkg
5
High fat
digt
(with 80
kcal%
Fat}

R
113,10

EYWO
X288

2418

TR
| #0586

VG
(3084

e Vahies- Misan + Standard Deviation: P>0.05

[PARA 0104} Table-8: Summary of hemaltology of female animals
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Gradip

Treatment

(307 cails/ Ly

e e

melisfl)

TEC
ofdl

i
pg)

MCH

{gidLy

| Pigtatet

Count

(1?

pelisd i)

G

Cohirm with
10 Keald fat

&74

- £2.86

284 |1
070 408

5036

#1776

3788

+1.80

1795 40

273,99

G2

High fate
Control with
80 keai% fat

&.16

887 |
£143 |

EGED)
158

ane2
77

24780
+245.80°

G50

50 myglky
e
High fat-diet

Foe

AL 2050 b

5280

0.3

2810
WE

1148.80
+144 85

G4

CYPRO-AF
100 mgikg

o

"High fat diet

{with 60
kealle Fat)

1058
2548

+0.99 |

EIEH
£1.34

.58

+0.44

FE.40
£0.70

112400
152,23

ey

CYPRO-AF
200 ik
+
High fat dist
{with 80
koai% Fat)

+L 70

41,55

ETE
038

e

(.58

G805
2381

: =

CYPRO-DY

10 mgika

=

High fat dint

fwith B0 koal%
Faty

7.40
£2.20

5.51

#3532

T

4878
gt

Eg.87
2143

1440

638
+0.84

1141.60
C4180:9%

re=B Viatiues- Mean & Shandard Deviation: P<Q.05

[PARA Q105] TABLE- 8 (Continued) Summary of hematology of femals animals

Groug

Traatment

{sec)

Ciotting |

 Differential Leucooyte Gount |

time

i Neutrophils
PL%Y

Lymphovyies

(%)

Monacyle
{3}

Eosinophil
{A%F

Basaphi
(%)

&t

Cordrol
with 10
kost¥% fat |

%1437

165.60

1880
+3.80

7460
#4465

i 5.40

- +(.88

.80
{2045

&1
REETR]

1 Fiigh fat

Cotirot
witts B9

| heat® fat

o8|

£1274

21.00

£3.00

17200
+1.87

44
(.58

£

3

‘.tG;{iS
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a3

CYRRQO-
HF
50 mgikg +
High fat diet

11880

73.20
w4 15

T

| 30.84

OYPRO-

AF
TN mgkg ¥
High fal diet
(with 606 leoal
S fat)

482

S E RO T DAS Y0

CYPRO-
AF
260 mgdkg
o
High fat
i
with 88 keai%
Fat)

T5Y788

397

Tea0

£3.86

7.0
#.74

| 1.00
{2077

1.00
*0.7

CYPRQ-
5%
10 mgikg
i
High fat
Diat
withy
B[O kealth

Fal)

A L 359

FI.00 2288

520 1.48 |

080 % 084

1002074

HES: Valuss- Means Stahdard Deviation: 0,09

[PARA 0108} Hematology parameters statistical analysis comparison between G110 G3, G4, G, and

G&

[PARA 01087 ean corpuscular hamagiobin sonsentratian (MOHC)

[PARA §108] In male animals, there was siatistical signficant increase in mean MCHQ value of G4

group {CYPROWAF 100 mgikg +High fab diet {with 80 keal%: Fail) cormpared b 81 group {Gontrol

group (with 10 koal% Fat)). These changes can be considered as incidental as there was no Jdose

degunden respongs:.

PARA 0109 Mean Corpuseular Volume and Mean Qorpuscutar Hamoghobin

[PARA 0110] In fernale animals, there was shatistical significant increase i mean MOV ang MOH

values of G3 group {CYPRO-AF -850 mgilkg + High fat diet (with 50 koal%h Fati} compared to 81 group
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{Cantrot group {with 10 keal% Fat}}. These changes can be considersd as incidental as there was no
doss depandent rasponse

PARA  O111]  Mean Compuscular Hemoglobin  and  Mean Corpuscular  Hemogiobin
Cancenteation

{PAR:‘\ 01127 Int female animals, there was statistical significant increase i mean MCH and MGHC
values of G& group {CYPRO-AF 200 mgikg + High fat dist {with 80 koal¥ Fatl compared to 52
groun {High fat diet contigl ‘Qmuﬁ:s(‘;‘w‘itﬁ B0 koat¥s :?at}};,”i‘nié; change wan bs considersd oy nnidental

ay there wias no dose dependent respanse.
{FARA 0113} Clindcal chernistry

[FARA 0114] The summary of clinical chemisty parameters estimations of male and female animals

is presented in Table- and Teble-10 respactivaly,

[PARA 0115 Table- 8

o - CUNICAL CHEMISTRY P&_RAMETEEG!N MALE ANIMALS
Criup | Treatment | Total | Albe- | Ghicose ALT#S;G‘P‘ AST/SGO | Trglveende

| oqgid) | g | Cawy L oauy |

Tolal

Protein i | {mglaly T i (mgidly | Cholesterol
{mgydi)

GTF | Conbol | 639 | 278 | 102.96| 5874 | 10860 | 12228 |
{with 10 3038 | 2044 | 24815 | 21821 12877 362D
keal% Fat). : :

ﬁﬁ@iggi‘
1872

"

G Highfat | 714 | 270 | {pass | 5837 Q857 11007
diet 2231 | 2001 sxane 35,47 £28.20 1934

Condrod : :

{with 80

keal%

Fati

I+

12884
214904

AF #0326 | D3 gomgs | smass +23.86 +18.82
50 molkg ' ‘ -

+
High fat
diet (withy
60 keatls

Fah

% o
B3 ong
Fa3 =4
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T EVRRD.

AF
100,
makg

w

High Tat
sdist (with
B0 keai%

Fat}

ELRET
2023

56.04 .

£25.33

Eri

B T

CAF
o
mghky
.#. Fe
High fat
st {with
BO) keal®h
Fat)

CAERN
ELIRE

Torie
£37.38.

52 54

L§

x22.79

gsas |
£18.13

£18.28

fel: CYPRO-
D1

1 makg
¥

High fat
diat {with
A kualSs

Fat)

650

1037

TEE8

3035

10320

+43.38

51.31

£23.80

71.58
2061

a7 A8 130.72%
29.58 +18.3%

=5, Values- Meant Standard Deviation; P<D.05

[PARA 0116} Table 8 continued

9965 | 1233
18,18 +35 A0

“CUINIGAL CHEMISTRY PARAVETERS

Group

' Téﬂ&irﬂﬁﬂi"

HOL
{gidt}

VLDL
imadt}

LoL
gl

Gt

Contrat (with 30 |

Keat% Fat)

TTEEAE
21679

2148

+7.24

High fat diet
Confrot {with 80
ktallh Fat)

8548
£223.04

22.0%
.87

G3

CYPRO-AF
50 maykg

“High fal dist.
Jwith 60 kaat®s
Fat)

B pA
w7 A%

18.99
£ 78

TR T0
21408
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G4

 CYPRO-AF

100 mgky

=y

High fat diet

{with 80 kzalie

Fat)

1993
+3.63

s e

778

G5

CYPRO-AF

200 mutkg
kg

High fat dist

{with 80 kcal%

Fat)

FF.AT

| 'Eﬂ'ﬁgma g

]

11D
L]

TCVPRD DT

10 mgky
+

High fal diet

(with BO keal%

Fat}

I
5,48

ELYE
4,38

BT

S

+11.64

=B Values- Meant Standang Deviation; P<005

[PARA 0117} Table-10

Group | Treatment

Total
Frofeirn

{gaty

Albu
Hn

(glah).

Glucase
{mgfdt)

ALTISGR
T

guLy |

;
gunL)

TELINICAL GHEMISTRY PARAME TERS N FEMALE ANIMALS
ASTISGO | ¥

Totat
Cholesterol
{mgieh)

T Eonitol
fwiti 4D

kealt% Faty

878
(.36

EET!

IEDRES

7888 |

+18.98

40,51
3020

8576
*39.58.

“9T65
3005

FE R
#1147

High fat
digt
Dorrol
{with &0
keal% Fat)

e

.38

8991
4

Sﬁh :
$¥4.73

FTER
42182

5964
+38.70

§7.70
£10.82

G3 EYPRO-
AF
50 mgikg
+ High
fat diat
{with B0
kcal™ Fan

Eo5a |

bt BOCH

2588

40,24

BEE0

4% §1

A7 M
LA kel

7582

34,87

+10.72

BBaR
1534
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SYPRD

AF
TG0
migh
*
High fat
diet {with
a0 keal%
Fat)

Wy dal

D24

F¥x | 308 |
31

0898

+34.03

ae.84
+5.58

4‘33(‘;‘“*&.“&:

14.57

a5

OYPRO-

AF.
168
mglkg
.

High fat
diat {with
80 keatt%

Fat)

B.38%D.37|

258
©#0.S01

10562
427 44

£5.12

FBAY

210:08-

3G 370 g |
£.30:

10515
£14.38

CYPRO-
01

1 Ry
e

Higi fat
diet {with

64 keal%

Fat)

3 “'.{};'ZQ :
L #21.29

37.8%

1855

BRAT
1881

2637

#1283

B7.3%
#1768

=8, Vahias- Means Standard Davistion: P<0.05

[PARA 18] Table 10 continued

TTCUNICAL THEMISTRY PARAVETERS TN FEVALE ANIMALS ™

Group

Treatment

HDL
{mgret)

YLOL
{mgfdl}

L

'8

{mgidl}

e

Gontrol {with 10
- Keal% Faty

13.70
£E.TQ

1801
+2.28

+138T

Gabs-

-Higk fat dist

foalte Faby

‘Conirol {with 80

5254

S4B 5
£ 98

4781
#4419
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£307 : $4150

G3 CYPROAF
50 myky
High fat giet

 fwith

&n
keal
Faty

15 30T & 3.80

G4 CYPROSAF L83 a187 : 14.58 i B
0 mglkg ! &P A% f +5.27
E
High fat diet
{with 60
koal% Fat)

G5 CYPROAE | :
CROGmMEHG  hpards 2
A Roo7 n

: 4827
032 & ; 435
High fat diet
{with 80
Kual% Fatj

CYPRO-D1
10 myikg

High fat diet
{with 60
koal% Fat)

G6 : 1748 £3.54 ; 54 83 £13.74

n=h: Valuss: Meant Standas Deviation: P<0.08

[PARA 118] Clinical chemistry parameters statistical analysis comparison between 51 10'Q3, 54, G5,

and G8
[PARA 120] Total proteins

[PARA 121 I fervale animals; there was statistical significant decrease in mean Total protein values
of G3 group {CYPRO-AF (80 mmgivg + High fat diet (with 60 keai% Fatll and 54 group {OYPRO-AF -
10 mgkg +High Tal diet (wilh 80 kcal% Fat)) compared 1o G1 graup {Control grong {with 10 keal

Fati}. These changes were considered o be dueto difference in fat content of the feed.

IARA 122] Triglvoandas
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[FARA 123] In termale animals, there was stalistical signiiicant. decredse  in mean Triglyceride
valuss {53 grmip [CYPRO-AF <50 moikg + High Tal dist fwith 80 keal® Fanl,  Ga group
{OYPRQ-AF ~100 mgfg +High fat diet (with 80 keald Fat)), G5 group z{ﬁ‘x‘?’ﬁ(}v&? ~200 moig
+High fat diet (with 80 keat% Fat)l and G& group {CYPRO-D1 - 10 maka +High fat dist (with 80
keal%h Fatlcompared to 9 group {Control group {with 10 koalb Fatl These change were

conaidered fo be dui o difference wfat confent of the feed:
[PARA 124] Total Cholestersl

[PARA 125] int rale animals, there was statistical significant increase v mean Totel Cholesterol value
of (33 gruup {CYPRO-AF -50 sgrkg + High fat diet (with 60 keal% Fati} and G6 group {CYPRO-D
10 mgdky +High fat diet {with 80 keaitt Fath) comparsd 1o G group {Control group {withy 14 keal%

Fab)l. Thess changes were considersd o be dus to difference in fat content of the feed.

[PARA 28] in female animals, there was statistical ‘signiﬁcam increase o mean  Total
Cholesterol values of OF group {CYPRO-AF 200 mgkg + High fat dist {with 80 keal% Fail}p
comparad o &1 group {Control group {with 10 keal% Fabk This change can be considared dus lo

differdnce in fat contant of the feed.

[PARS 127) High density lipids

[FARA 128} In male animals, there was statistical significant decrease in mean High density Hipids
value of G8 group {OYPRO-AF - 200 mgikg + High fat dist {(with 60 kcal% Fat)} compared to (31
geowy {Control group {with 10 kKeal% Fat)l This changs can be considered due to differsnos in fat

coptent of the feed.

FARA 1301 In male gnimale, there was siatisfical significant increase in mean Low density lipids
value of G3 group {CYRRO-AF 50 mgikg + High Tal diet {with 60 keal% Fatl}, G4 group {CYPRC-AF
<400 mgikg +High fat dist {with 60 keal Fatl} and G8 group {CYPRO-D1 - 10 myikg + High fat diet
fwith 80 koal% Fatl} compared fo G1 group {Control group (with 10 keal% Fat)l, These thange were

considerad to be due to difference infat content of the feed:

IPARA 126] Very low density lipids
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[FARA 127] In fernale animals, theve was statistical significant intrease in mean Very low density
lipids value of G5 group {OYPRQO-AF - 200 mofkg + High fal diet (with 50 kaald Fal)} comparsd 1o GY
group {Contred groun (wiih- 10 koalh Fat)}. This change can be considered due i differenca in fat

ertent of thedaed:

[PARA 128] Clinteal chamistry parameters siatistical analysis comparison betwesn G2 to G3, &G4, G5,

and G&
[PARA 129] Trigiyserides

{PARS. 130} In male animals, thare was decrgase in inean Trighyeerides values of G3 group {CYPRO-
AF 50 kg +High fat dint Geith 80 Keal% Fatl), GF group [CYPRQ-AF ~100 mgikyy +High fat dier
fwith B0 keal% Fab)l, GBS group {CYPRO-AF 200 mglkg +High fat diet {with 60 keal®%: Fat)i snd G8
group {CYFRG-D1 10 mgikg + High fat dist {with 80 keaioh Fatll compared 10 G2 grovp High fat
dist Contret  {with 80 keal% Fat). This decrease in mean Tdgiyeerides values changes could be dug

the efiadt of the tast ltems.

[PARA 131} in fernale animals; there was statistical significant decredse in mean Trigiyesridas values
of 38 groug {CYPRO-D1 10 mg/kg +High Tat diet {with 80 keal% Fat)) compared to G2 group High fat
died Control fwith 60 koal% Fat). This decrease in mean Trighyceride  values changes sould be dus

the effect of the tést items.

[OARA 132] Thers was desrease in mean Trigiyceride values of GI group {CYPRO-AF §0 mgikg
«High Yal dist (with 60 keal¥% Fat), G4 group [CYPRO-AF 100 mghkg +High fat dlet {with 80 kcal%
Fatl} and 85 group {CYPROWAF 200 mo/kg +High fat diet (with 60 keal®% Fat)} comparad to G2 group
High fal diet Contrs (with 8¢ keal% Fath, These decrease in mean Triglyesdds valugs changes could

be dua the effect of the test lems.
[PARA 133] Toial Cholestarah

[RPARA 134] In male avimals, thers was decrease i maan Total Cholestarot values of B3 group
[CYPROWAF S0 migikg +High Tat diat {with 80 keailh Fal)l, G4 group [CYRROWAF 100 mgikg +High

fat diet {with 60 keai% Fatl} and B8 group {CYPROAF 200 migikg +High fat diet {with £0 ksl Fatl}
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comparad to G2 group High fat dist Contral {with SO koal%h Fat), This decreass i mean Tolal

Chulasterns values changes oould be due the sffect of tha test items,

[PARA 135] In famale znimals. there was decreass in mean Tolal Cholesterol vahues of G3
aroupiCYPRO-AF 50 mafikg +High fat diet (with 80 keal% Fatl), G4 group {CYPRO-AF 100.molkg
+High fat diet {with 80 koal% Fatl, and 36 group {CYRPRO-DY 10 mgfhkg +High 3 diet (with 80
keat¥s Fatil compaced to G2 group High fat diel Contral (with 80 keathe Fath. This decresse in mean

Total Cholesterst values changes could be due the sffect of the test feros.
[PARA 138] Higly density liplds

[FARA 137 In mals animaly, there was statistical significant dacrease in mean Hig;h density lipids
valugs of 33 group {LYPRO-AF B mglkg +High fat diet fwith 50 koaibh Fatll, G8 group {CYPRG-AF -
100 mgrhkg +High fat dist (with 80 kaal% Fat)}, G5 group {C\"‘F’RQ-AF 200 migikg +High fat dist (with
60 koafl Fall} and 68 group {CYPRO-D1 18 mgfkg +High fat digt {with 80 kcal?h Fal)} compared to

G2 group High fat diet Control {with 80 keal% Fat).

[FARA 138] The statisticdl significart decrease in mean High density lipid valiies changes cauld he

tue the effert of the {est ilems;

[PARA 138] in female animals, there was statistical significant decrease in mean High density lipids
values ofG3 group {CYPROAE 50 mgikg *High fat diet (with 80 Kealdé Fab)l, G4 group {CYPRO-AF
100 mg/kg +High fat diet (with 60 keal% Fatj}, G8 group {CYPRO-AF 200 magfky +High. fat diet (with
80 keal% Fath) and G group [CYPRO-DY 1 mgikg «High fat dist {with 80 keal % Fat)} compared to
32 group High fal dist Condrol {wdth 60 koat % Fatl. These decreases in mean High density Hpid

values thanges could e Cu the effect of the test ftams,
[FARA 140] Low density lipids

[FARA 141 In male animals, thave was decrease iy nean Low density lipids values of G5 group
{CYPROQ-AF 200 mgr"ﬁg +High fat diet {with 60 keai% Fal)} comparsd o G2 group High fat dist
Cantrol twith B0 keal% Fat) This décréass in maan Low density figid values changes could bé due

the effact of the test tems.

IPARA 1421 Very fow density lipids values
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[FARA 143] v male animals, therd was decrease i mean Very low densily fipids values of G3 group
{CYPRO-AF 50 mg/kg +High fal diet {with 60 kal%t Fal)}, G4 group {DYPRC-AF 100 makg +High
fat diet {with 80 kcalh Fatly, G5 group {CYPRO-AF 200 mgiky +High fat diet fwith &0 keal% Faty} and
G6 graup {CYPRO-DY 10 mgkg +High fat dist {with 80 keal% Fat)} comparad o G2 group High fat
chiet Control (with 60 keal% Fat). This decredse inmean Very low density lioid values changes could

be due the effsct of the ot items,

[PARS 144] In famale animals, there was warginal decrease in mean Very low density fipids values of
33 group {CYPRO-AF 50 mgrkg + High fat digt (with 58 kealh Fat), G4 woup {CYPRO-AF 100
roglkg +High Tat diet {with BO kealth Fatly. and GB group {OYPRO-DT 10 malkg 4¥High fat cit {(with 60
kcat? Fal)} compared b G2 group High fat dist Contrad {wath 80 keal% Fatl These decraages in

mean Veary low density linid values changes could be duethe effect of the test ftems,

IOARA 145] Conciusior: From the present study, it can be concluded that the test items Typro- AF
and Cypro-D1 bad an  effect on decreasing pargmeters such as HDL, Triglyoerides,
Chalesternl, LDL and VLDL concentrations in high fat diet induced obese male and female 05T
animals 2t 50, 100 and 200 mgkg body weight of Cypro-AF and 10 mgikg body waight of Cypra-Di.
Ne sighificant statistical changes were abserved in the organ weights and fat deposits upon necropsy

of animaty.

[PARA 146] EXAMPLE 3-The effact of Cyperus  rotundus, eihyl acetate fraclion  comprising
piegatannol and its diroers seirpusin A and scirpusin B for weight management in humans-Efficacy,
safety and tolerability studies,

[PARA 14T ETULY DETAILS

[FARA 148} Primary objeclives included (i} To siudy the sfficacy of Oyperus rofundis extract for
welght mianagament tn cbese patients) and (i1} To study the sofely and toluraliility of Cyperus

rotundus extract for weight management in ohese patients.

{P;\?& 143] Sscondary cbjective included the study of the onset of aetivity of Cypenis sotindus

gxiract in the w&ig?@t management of obese patients.
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{P‘&Rﬂ 156 Privuiry-outcorme medasures cluded, {1} dedraasé in body weight and body mass dsndex;
(i) decrease in waist circumferancs and walst: hip ralio {anthropometric rheasurements); (i) decrease
iy Uhinfesterol, Trighvoarides, LDL and VLDL values from baseline: {iv) Increase in HDL values from
baseling: and (v} Pholographic avidlence oblained of the subjetts on baseline arnd ot lasl visit while

concealing sfAer identity.

[BARA 151] Secondary outcorne measuras included sssassing the tolerability of the study material in
torms of adverse events and other physicat signs or symptoms i the study subjects.
SUBJECT DEMOGRAPHIOS (Table 11)

Tabie 11

Age {years}
N L3
Memsnz 8D L 27521871
fetian {380
Height {om) '
. :N ’

dMean £ 8D 160,32 18.90
CMedian o TIA8R
Waight (ka}

_______________ 30
feant SO 001 ¥ 18 48
Mediay 8T
Body Mass index (kaim®} e
i X AREIL i
Maan+ 30 ' 3487 384
Madian 338
Gender 7 o e
Male {8 128.67).
Famale 2247333y

HLLUSTRATIVE FORMULATIONS USED IN THE HUMAN STUDY (Tablss 12 and 18)

Table 12

Ingradients {Active Study Material) ‘ ' Weigm:{mg}.

1 1 Cypervz  rolundus exract (5% of tolgl | 525
StibenesyExtract comprising Ploeatannol,
Seirpustt A and Scirpusin B 1
‘Dibwsic calcium phosphate B

1]

¥ 1 Magresium stearats

e
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Table 12
Inreiants (Placebo) I Weight (o)
Microciystalting ceflulose. C A 580 mg

[BARA 186] The active stidy material and placebo described herain above were formulated as size
‘0O browrdbrown hard gelatin capsides with a il weight of 580 mg. Being a double biinded study,
“both active stUdhy material capsule and placebo capsule ware identical In alt phySical aspecty BRke shae,
shage and waight, A candomiy selected bateh of actve shudy matadal whan analyzed showsd 36,18
my of Plceatannol and Scirpusin B on an average per capsule. In more flustrative embodimants, the
Hsstrative formulations that comprise Cyperus rolundus sxiract standardised to contaln greater than
3% of lotal stilbenas including picaatannel, scirpusin A and scirpusin B. In the liustrative exaniple;
engnciated in Table 12, Cvpsrus rofundus extract standaidised o contain 5% of total stilenss

including pleeatanngd, solrpusin A and soirpusin B has been presenied.

IPARA 1571 The tial was conducted in Govermment Ayurveda bMedical Colisge. Mysore,_ingia. The
stfudy was intiated only =8er obiaining 8 wilten favorable opinion from the institutional ethical
committee. No futher changes or amendments ware made to the approved protocal during the
cowss of the study. The tial was conducted i accordence with the printiples eminciated in the
Declaration of Helsinki (Edinburgh, 2000} and the ICH harmonized tipartite guideline on Gogd
Ciinical Practice (GCP}. Writhen and oral information about the study i & language understandable by
the subject was provided to 3l subjects.

[FARA 15881 This randomized, double blind, paraliel group. placebo controlied, study had fotal 5 visite

i the clinical site by the study subjects, besides streening vist, The scheule of assessments is

represented in Table 14.

Tabla 14
Ty - i - ~ Foliow Up
o 2 3 4 {leiephanicy
Days Day-3 fay o 18 180 i Atleast 18 1
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] x%ayse frons

Asssestents

Witten inforaed Consant

inclusion and Exclusion Criteria

Randumization

i dispansing

Urine Pregnanty Test for Women |
by _

o

Bemographics

Anthropometric measuremenis

5o

iyl

B P

Tertical Histiry

Aoelmeln] i

Maedication Mistory

Treatment History

'Hﬂmarmbmgy

Binchemistry

-4k d

Virology

N e e

QO guestionnalres

Vil ®igose
Adverse Everit & overall wsll
being .

s

Lt e

P

&

Concomitant Medication

Pt

)i i

“Na” fo any of the éxclusion criteria. inclusion Criteria: 1) Male andior female patients 2) Age betwesn
20 fo 65 years %) Elevated levels of Senan Choléstero} mare than 200mg per L 3} Elgvated Senan
Triglycerides mgre than150mg per di §) Elevated Serum LDL more than 130mg per dl and or
Elovated Sedury VLDL mdre than 40 per dL §) BMI betwaen 2 30 t0 40 Kgim2 7) ‘Willing to come
for reguiar Tollow -up visits 8} Able to give written informed consent. Exclusion Critena: 1) htake of
wer the dountyr weight loss agents, centfally acting appelits suppressants in tha previdus sx
months, 2} Pathophysiologic! genstic syndromes assaslated with obesity {Cushing's syndrome,
Turher's syndroms, Prader willi syndrome), 3) Patients with svidence of malignancy 4) Patienis with
podty cortrolied Dinbetes Melitus (HbATe > 10%), §) Patients with pucrly controfled Hypertansion [ >
180 ¢/ 100 mm Mgl 8 Patients oo prolonged > § weeks) medication with todicosteraids,
antidepressants, anti-cholingrgics, st or any other drugs that may have aninfluence on the cutcome
of the study, 7} Patlants suffering from major systemic iness necessitating long term drug treatment
{Rheumatoid artheitls, Rhizometulosis, Psycho-Neurg-Endocrinal disorders, etc.),. &) Fatients who
have a past History of Aldal Fibrillation, Acute Coronary Syndrame, Myocardial Infarctiors, Stroke or

Severe Arthythmia in the Jast & monins, §) Symptomatic patient with clinical evidence of Heart failure,
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10} Patierds with concurrant sertous hepatic disordet (defined as Aspartate Aming Transferase (ABTY
and 7 or Alanine Aming Transferase (ALT), Total Bilirubin, 1) Alkaline Phosphataze (ALP) > 2.5 times
upper norial fimity or Renal Disorders (defined s S, Creatinine >1.2mghdL), Severe Pdimonaty
fiysfunction {uncantrolied Branchial Asthma. angd 7 or Ohronie Obstructive Pulmonary  Disease
[COPDRD. or any oiher condition hat may jeopardize the study, 127 History of BV and other viral
infections, 13} Alcohaolics andfor drug abusers, 14) Prior surgical therapy: for obasity, 15) Hislory of
hyparsensiﬁ\fﬁg to any of the herbal extracts or diét&ty sug;“i‘emem, 16) Pragnant s‘.taciiaﬁﬁgl.wamaﬂi
17) Patients who have compiated parlicipation in any other chinical irial duning the past six {08}

manths, 18} Any sther condition which the Pringipal investigator thinks may jeopardize the study.

BANDOMIZATION, TREATMENT ALLOCATION AND STUDY PROCEDURES

{FPara 1601 Ag thiz wag a8 pllol study, no fonnal sample sive was caloulated, Egch panticipant was
assigned a S-dight rendomization code and the investigational pradects wers dispenserd by site
persomel 6 per the randomization code fist generated by an independent slatistician. Doutle
hiinding 1o the investigational products was accomplished by an independent hiinding of the dosing
Kits and {herafore both clinical site staff and participants. remaingd: blinded i the treatment received
throughout the sfudy durstion. Subject demographics was captured for all envolied subjecis on the
sereening visit {Tabbe 11). Obgse patients nolan any other frealment in the previous 3 sronths wers
anrolled inte the study. Al enrolied subjects were advised fo adhere to the schedule of avents {Table
14) of the sfudy. Envofled subjscis ware aifdtted Yetwesn active and piacebu groups #1111 watio.
Subjects used this praduct 6n an outpatient basis and were asked 1o self administsr two qelatin
sapsulss per day (each weighing 560 my) either active or glacebo, at least 30 minutes before a mesl,
preferably in the morning and evening as a distary ingredient for a peried of 90 days. They were
soheduied to ratum v dinical evaluations on day 18, day 30, day 60 and ,ciay-@@. Tedaphonic frillow
up wias mads atteast 15 days from the last scheduled visit un subjects wall tseiﬂig Daily diet and
physical activities were recarded in the patient dinves providex! to them oo visft 3. The same was
checked and verified gt subsequant visits by the invesligators. Conpllance with sfudy supplement
was raviewed at each visit by examination of the retumed supplaments. Data collection durieg this
eliical study and statistical analysis were performiad by separate funclional groups and a gertified,
indepandant siatisfician respectively. No changes of amendmanits were made o tha approved

protocal after the trig! commincad and no interim analysis was done guiing the study peringd. The
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sately oulcomes ware maasurad by, 1) Physical Examination and Vitals, 2) Assessment of reported
advarse sverds (AES) if any, 2} Adverse evants, if any, The efficaty oulcomes wers measured by 1)

weight, B, waist civcumierence. hip sircumierence and waist hip ratio.
STATISTICAL ANALYRIS

{Fara 151} Statistical Analysis Software (SAS) of version 9.2 software was used for daty analysis fof
the human clinical study. Pairedt test, Anaiysis of Covariance (ANCOVA) and Wilsoxon signed rank
st test werd used for appropriate dala sef vadables to reach the best pussible statistical tondlusion
betwaen the active and placehn receiving groups, AR valus <0.05 was considerest as statistically
sigriificant, The babeling. descriplors welfe stimmarized as mMeans and standafd déations fo
continuous varidides and as fraquanciss and percentages for categorical varsbles. Last Qbservation

Carry Forward (LOCF), the intant (o treat method was followed for efficacy evaludtions of subjects.

BESULTS

Para 162) None of the ervolled subjetts had abnormal madical history o abnormal physical fingings
obearved on the sorgening visit or during the study visits. Mo statistically significant changas in vitals
ubsarved betwien the treatment groups on any of the study vistts, Qut of 30 randomized patients, 28
completed the study. The ratie of male o female subjects complated alt shudy visits is 7218, 3-females.
droppad out of study at various time points, wherein an analysis atithe end of the shudy fevealed that
3 out of 4 dropped out subjacts were recelving placebo. The percantage of treatment compliance for
25 patienty who compleled the study was guod. The least was 87.28% and maximum was 100%
freztment compliance by 19 study subjects. The trial was nol prematurely terminated and was
stopped only afier reaching the trgel sample size of 30, No statistically significant changes i the
vitads (Tablz 15) and no cinically significant abnormal lab values {Tables 18 and 17) were observed
from the baseling to final visits and between the treatment groups. There was single AE reparted
during the entire study pericd, and as per the investigatar's opinion, the event was “unrelated’ W the
study product. Thers veare noe serisus adverse events of significant adverse events noticed in thig
study. Efficacy analysis of these primary parameters reveats that weight, Bl and waist sircumisnence
reached statistical significarice hetween the two Irsatment groups by end of the study, white the other
two parameters (hip circumfarence and waist hip ratio) did net show any significance between the two

ireatment groups. Few bloshemical assessments (Table 18) like total sholestero!, triglyceridis, low
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density lipoproteins, Righ density fipoprateing and very low densily lipoproteis were found o be

-statistically significant {p<0.01) when compared betwsen the two treatment group palients {Table 18).

Prictographs of subjects before and after the study duration clearly indicate the efficacy of the

progut:

Tabie 18

42

Vital Parameter Froduct Baseline ! Final povalue®
Systofic Blood Prassuna (mmHg) Placebs | 1280 1 1287 OB
Active 1347 133,86 0.3356:
Diastolic Blood Pressurs {mmbg) Placebe B2 T 817 {63388
‘ . ' Atlive 880 857 .
Heart Rate {Seals pat mingie). “Placibo TR ¥ 01561
' ' ' o Antive’ 72.8 728 '
Pulae Rate (Heats por minuig) Flacebo 87,3 )
CActive 881 a1
 Respiraiory Rale (Braaths per minuie} Piacebs D 4g
_______________ T Aclive | H8FTTRT .
Orat Temparature (degrens Fabrenhelt) Plaoshe |+ 888 958 .
Active o84 BE.5
Values expreased as fgan 2 S E
*pvalue s estimated from paired tlest
Table 1§
Lal: Parameter Visit Placebo Active Normal range |
Alanine aminatransierase | Baseline 30.5 £ 15.81 34722482 .
(LY Final Visit M IR 1LET 3332883
Alkaline phosphatase | Dasaline 7851 1625 TraL2325 £96.128
(UL Final Visit 101823250 1065 $£2428 kil
Aspartsle Baselin IBB & 2033 33123218 -
aminotranafarase (UL} Final Vist 388 X 3240 30.24 10.44 '
Chioride: Pasaline ~$.0& Q.00 BRI Fi R3]
i Final Visit 0022208 1002 %172
- ‘Bﬂ&e{m& 10 % G{}G -1.0 * t_t‘;i:}ﬁ
' Finat Visit 4.2%035 443+ 033
Serum Craatinine Basaline Gex0G08 WE-E SRR Ot 14
ng % Final Viait 0.9+0.13 3 %013 R
. ‘ Baseling -1.020.00 SLOR GO0 o g A d
OBRES (i) Eina Vish EERE TG T35 048 13650 143
. L L Baseline OB DA 123162 il
Total Bitwusbin {mg/dL} Py “SEIESS SETEAT Glte 12
irics Acid _Bassline 30 %000 Ti0x000
. T Final Vst 4.4 %2058 | 4892073
Rioon wrew pitrogen Bassling 1233338 DT E 188 .
{mgfdL) Finat Vistt CMRIraes b 10.9£185 T




WO 2016/178716

PCT/US2015/065441

{Lak Paraminter

Visit

Paceba

. Agtive

Normial range |

{mghdt).

Fasting blood sugar

. Basgline

88T+ 254

1052 £35.58

Fingi Vis

1422288

0SB4l

Qi 110

YValues sxpressad as mean + 80

Table 17

{Lab Paramater

‘Misit

. Placebo

:Adﬁvie.

-Normal range

Erytiwooyte Count
(\BC) (1 calls)

_Bassline

L 432047

o A44E03

Finai Viail

432084

440,33

40t068

| Hasmstcort (%)

Baseling

ST o537

3872580

Final Viai

3854632

323348

40 4550

Hasmogiobin (gm %)

Baseline

128 % 200

12V ELTT

Finahvist

13pE228

1244157

It 18

Luskeoyts
(WET)
{Celisiou, mmy

Count

Bassline

88933 % 2189

U Ggeoox 0z L

Final Visit

2 il
LA

B33 £ 23TL

G330.8 2 2146.48

400D 1o 11000,

Platafet Gourtt
{07 par cu. mim)

Baseline

40070

43073

" Final Visit

T S

1R045

iLymphogytas (3%)

Hageline

BT D08

30% 008

" Final Viait

28 0.08

3 x 008

28 to 40

Monocytes () L

Baseling

002 000

0.0 0:00

FiabVisit

0.0% 000

Taoxoos

03010

| Neutraphils (%)

Bassiing

9% 0.05

£14.0.06

Firal Visit

EYE 008

§3% 007

4010 75

{Basophis (%)

Bassline

0.0+ 000

0% 400

 Fnal Visit

T r s p—

YTy

Uin.t

Eosinpopils (Y}

Hasgline

4.0 000

94% 000

Final Visit

g0 800

50 000

o7

Valuey expressed as meaun 3 8.0

Table 18

Parametey

mamﬁa

Baseling

Visiis

Baseline

 Active ,
Visiis

pevalue | 95% Gt

Fuial Cholestrol (mgidl)

ZA852 1347

218.8 $14.29

27043 16.29

T854 ¢ 1007 1

<067 4585, 7]

25,84

Trighycendes (mgidL)

TE2 331728

TETE #1688

R23 ¢+ 084

1712+ 24.93

TR0

Low density Lipa proten

TeRE+1613 16701778

TI73 521885 150,53 £15 81

EE AT

| {omgidll)
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High density Lipo protein [42.8 %243 4282272 (4092370 8442368 | <06y (19468,
MY 124788
Vary Low density Lipo 46 8 ¢ 10,18 444 X 1330 47911138 33B/ATEY 08B Ia7aR ., e
protein {mgfdL} 4,844 '

“The suliacts who comipleted the Rralvigh were cansidared for this analysis

fParm 183} i another mast preferved embadimsnt; the present invention: relates to a methed of
resucing obesity i humans, said method comprising step of admiristering 1o said humans orally twics
a-day, composiion campnsing the ety acetate Fraction of the exiract of Cyperus rolfundus rhizomes
‘stahwlardized fo contaln 5% of total stilbenes to ashisve e effects of redustion in Body wewght, body
s rdex and wabd croungiarence, In 2 mare specific embudiment, the composiion somprising the
athyl acetate fraction of the extract of Cyperus rofundus rizomes standardized to contain 5% of todal
stiibenes consists sssentially of pizeatannol and dimars thereof. In still mone specific embodimants,
the composition conpriging the ethyl acetats fraction of the extract of ‘ijy;nems rotundus thizames.
standasdized to contain 5% of total stilbenes consiats essentially ﬁf‘:pixseﬁta_n-nci.. scirpusin A and

sefrpusin B

[Para 1841 I yat another most preferred ambodiment, the present invention relates 1o a method of
reating  bypercholesterslernia in. humans, said method somprising step of administering to. said
humaris orglly twite & day. composition comprising the ethyl acetate fraction of the exiract of Cyperus
ratundus rhizomes standardized fo contain 5% of total siibenes to achieve e effscts of {8} mdudttion
in he aystemic levels of total cholesterol, Low Density Lipoproteins (LDL). Very Low Dedsity
Lipoproteing (VLDLY and serum tiglyesrides and (b} ephancement in the systemic levels of High
Density Lipoproteing. {HDL}, in & more specific embodiment, the compositon comprizing the ethy
avetate fraction of the extract of Cpperus rolundus thizomes slandardized o contain 5% of total
stiibengs consists essentially of piceatannat and its dimets:. In slll more spedific embaodiments, the
sorppusition womiprising the elhyl acetate fraction of the extract of Cyperus rotundus rhiztmés
standardized 1o contain S% of total stilbenes consisls assentially of piceatarnol, scipusin A and

stirpusi 8.

{Para 165] As additional Hustrative smbodiment, the present invention relates v a method of reducing

phesity in humans, said mathod comprising step of administering 1o said humans orally twice a day,
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composition cumpising the othyl acetate fraction of the axdidct of Cypeius sofundus thizomies
standardized ta contain graater than 3 % of tolal stilhenes to achieve the effects of redustion in body
weight, bady fmass dex and walst circumfarenne. ina more spedific embodiment, the composiion
ermprising the ethyl scetute fraction of the exiract of Cyperus rofundus rhizomes standardized to
contain greater than 3% of total stilbenes consists essentially of piceatanno! and dimers thereol. In
sttt mors specific ambodimants, the compasition comprising the athyl dcatale fraction.of the extractof
Cyperus rofundys rhizomes standardized fo cordaln greater than 3% of totg! stibenes consists

exsuntially of piceatanncl, scirpusin A and sarpusin B

{Para 186} As turther sdditional illustrative example. the present invention also relates to & mathod of
frsating  hyperchodesterolemia in humans, said mathod comprising sfap of administering to said
hurnarns orally twice a day. composition somprising the sthy! acetate fraction of the extract of Cyperus
rrundus rhizomes standardizad 1o contain greater hian 3% of total stiibenes o achieve the effecis'of
{a} reduction in the sys:iemiﬁ-iaveis of total cholesterol, Low Density Lipoprotging LOL), Very Low
Density Lipoprotains (VLDLY and serum triglyserides and (D) enbancement in tha sysiemin levels of
High Density Lipoproteins (HOLL In 2 more specific embodiment, the composition -ammprisimg.me
ethyl acetate fraction of the extract of Cyperus rxtundus Mizomes standardized tr contain greater
than 3% of okl Sf'»‘!?i!ﬁ:ﬁ{%s congists essentially of piceatannol and its dimers. In st more specific
smbodiments, the compesition comprising the ethyl acetate Waction of the extract of Cyperus
retundus rhizomes siandardized 10 contain greater than 3% of tolal stibenss zonsisty essentially of

piceatarmol, scirpusin A and sGifpusinB.

fParm 187] While the invention has been described with respect toa preferrad embodiment itis to be
wlearly understuod by those skilled in the art that the invention is not limited therata, Rathar, scppe of

the invention is to be interpreted Ofy ity cOny unction with the appended claims.

-
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We claim

1. Use of a composition comprising the ethyl acetate fraction of an extract of Cyperus
rotundus rhizomes wherein the total stilbenes content of the composition is 5%, in the
manufacture of a medicament for reducing obesity in humans, wherein the medicament is
to be administered orally twice a day to achieve the effects of reduction in body weight,

body mass index and waist circumference.

2. Use of a composition comprising the ethyl acetate fraction of an extract of Cyperus
rotundus rhizomes wherein the total stilbenes content of the composition is 5%, in the
manufacture of a medicament for the treatment of hypercholesterolemia in humans,
wherein the medicament is to be administered orally twice a day to achieve the effects of (a)
reduction in the systemic levels of total cholesterol, Low Density Lipoproteins (LDL), Very
Low Density Lipoproteins (VLDL) and serum triglycerides and (b) enhancement in the

systemic levels of High Density Lipoproteins (HDL).

3. The use according to claim 1 or 2, wherein the composition consists essentially of

piceatannol and dimers thereof.

4, The use according to claim 3, wherein the composition consists essentially of a

combination of piceatannol, scirpusin B and scirpusin A.

5. Use of a composition comprising the ethyl acetate fraction of an extract of Cyperus
rotundus rhizomes wherein the total stilbenes content of the composition is greater than 3%,
in the manufacture of a medicament for reducing obesity in human, wherein the
medicament is to be administered orally twice a day to achieve the effects of reduction in

body weight, body mass index and waist circumference.

6. Use of a composition comprising the ethyl acetate fraction of an extract of Cyperus
rotundus rhizomes wherein the total stilbenes content of the composition is greater than 3%,
in the manufacture of a medicament for the treatment of hypercholesterolemia in human,
wherein the medicament is to be administered orally twice a day to achieve the effects of (a)

reduction in the systemic levels of total cholesterol, Low Density Lipoproteins (LDL), Very
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Low Density Lipoproteins (VLDL) and serum triglycerides and (b) enhancement in the

systemic levels of High Density Lipoproteins (HDL).

7. The use according to claim 5 or 6, wherein the composition consists essentially of

piceatannol and dimers thereof.

8. The use according to claim 7, wherein the composition consists essentially of a

combination of piceatannol, scirpusin B and scirpusin A.

47



