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METHODS AND COMPOSI TI ONS FOR MODULATI NG PLANT GROWH

AND SENESCENCE FI ELD OF THE | NVENTI ON THI'S | NVENTI ON
w0 edoavgEIyeneral |y to met hods and conposi ti onsPEDAU2005/000224

treating plants, for enhancenent of plant growth, crop

yield and general well being of the plant, and for

reduci ng the r eRANXPATENEE DEVING BEIMERt €d Wi th

peri shabl e horticul tural produce. BACKGROUND COF THE

| NVENTI ON Bacopa nonnieri L (Syn: Herpestis nonnieri

L., HB & K), Brahm has been used for many years as a
FIPhDeOF THEUNVENITIONN the traditional Indian system of

nmedi ci ne (Chopra et al, 1956, In: d ossary of Indian

Medthé ippéenflmehtion OB itd aOdividel Bdlnlet, 'eﬁldaﬁdpérﬁél&l% td @l diving
Research, New Del hi, page 32). Vari ous extracts of

helpyet of thertEnaihal has acepstens Spprlbiof hesathablecir piseppdtte it during use.

enhance nenory retention and to treat epil epsy and
BAGKGROENDPandey et al 1961, Bhav Prakasah Ni ghantu,

page 461). The activity associated with nenory

r eAﬁytdhsmsdmsoibthepr1bm&thiraghoutxhb e chfiqadionh sead &i mo wgy be

fr on of this plant (Chattegee et al , 1963, Indi
co &@ﬁda@s Pradapisyenshaisugh ﬁﬂﬁs&aﬂ &5 WigRlydgnoxn or figemps part of common
gel N UAbRE e e the 21d.70) - The active saponin

constituents have been desi gnhated bacopasaponins A, B,

C &nid kpop@hfortdivpere t@tusala gok@BSand mairke] atran@hmemtsor ymﬁerwater

4. tteqgee. et .al 963, .1 ndi a r
ex 3@%%0"13‘ EH50S o or peRTS A G Ty Siioge O i Pl ¢ takes
breé&ﬁ‘befo?@)/ét&%ﬁ‘@fb%Bﬁ%ll%@ﬂs/ﬁé%xﬁﬁ)?atlo(ﬁar ai et al,
996, Phytochem stry 42: 815-820; Garai et al, 1996
Phytehaqh) ﬁt % &fe r 4684 ndtARkh t&;er?da?&u e % | SrfablE G eathe,
constituents yield a m xture of aglycones, cogenl n
a bpKy |n$¢um@ham atoeagealal,m 18y3e ehylogeh mﬂhsbreg:thélﬂe aB8pplied to the

. Kawai et Act a Cr st 829: 2947
divERARch Fiouflisiert of b e Sorient Bryt it fr e Bvoh gomgor raining
m@%@ﬁﬁ‘éﬁl NofALIERAREE wifth 8 expBRL lov?éi%é%@lﬁeﬁﬂéttﬁe)‘eﬂafb not very
141) "and bacogeni nwéKuI shreshtha et al
prapligal dereaginer dives; whopuly. wish twmloneélamln@owp. to the
present invention, it was unexpectedly discovered that
onAnotherrmnahsh pd |dﬁviﬁg hparbeer lehqxicbygedb(mao pasap granss This method

. including.their S a eriva es. enhance t he
invofgailis Pirefin ot § AReoohs et Tt BRaneabans sirGAaoR L gptied to
it Nirh Bir6mete éﬁesdf)@gf tﬁ%@ ReRRQ W obd drdbl Qﬁéh Bh{1Y k&R bles an inverted

formation, which plays an inportant role in
dowme vhealshmerped wites tawsparshhifice devthé Gpnieside,iwitthidilons the diver
u)&;ed‘%gﬂg;nat|on fruit rlpenlng, | eaf and fl ower
&988 e, and absci ssi on. is well know that
t.en dele eri ous t

genous. e ene s, o plLant . 4
g\a@e%supm iooa%s‘fttqm ig,the {1?1‘8}6& B, eétaﬁgﬂsm ableraioyhich is
t § [
S, TR ST P
divei’ srsimdwders withethe epeess ain duengsm(pqllmi vinygapsbratedrbatyesen the lower

Li.fe. l.en duction is al so
P@H§§8%?§@ggg€W$ %ﬁ@g%gygfﬂgﬁ93? | oss of green col our
he devel opnent of yellomnng It can al so
g’a‘fl{lg ﬁlmqa%sqch@ﬁ diese agt beromting P@ee@pswmpufqﬁ dofcRqaes divers
f [
Whﬁ D B QAR e, EEE TR P nirhiifl HEKeD RER Mhcry ideally
suiteddo treowotistondwsfryl eaf petal danmage in the case of
flowers. Accordingly, reduction of endogenous ethyl ene
co0ae ptstaérarich diyingrilaasiofghisitygd 6 thxaEéunt of buoyant force that
. concentrations in plant cells and ti ssues has been
is produeed: BY dwvigatihot legap apnayah&d e centaingd withip dhe gybmerged
of plants and plant parts. It has al so been suggested
that nitric oxide is a significant conponent of the
General Adaptation Syndrone (GAS) response to
environmental stress (Leshemet al, 1996, Biol. Plant.
38 1 18) and has been shomn to |ncrease accunulatlon
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i ncluding linear and branched al kyl (such as nethyl,
et hyl, propyl, isopropyl, isobutyl, isopentyl and the
wo 2aospsotbdwer al kene i ncluding |inear or brancP@€rAU2005/000224
al kenes (such as vinyl, propenyl, isopropenyl,
n- but enyl, isobutenyl, isopentenyl, allyl and the
like), |ower alkanoyl (such:%s acetyl, propionyl and
butyryl), benzyl, a carbohydrate noiety conprisingat
endlasad t vadmee.c dAybehlyr dtie proemeis, onadithe ey dhie attachment of lead

i ”g?fy}ﬁ%@ge {g%ﬁ T@gﬁ% nl%g%gf Bf‘e‘nﬁéﬂ—g‘%&g B}%pﬁl)ﬁ%t% %a%er that it
reqBirést dak s vo @@1%%5@ ring structures or both, the

car bohydrate nmononer preferably selected from

b- @!)ﬂ’i@@ﬁ%‘b?é?@%&@oc At JQ'%&%%@%?%YV helmets is gmahﬁhere is a

- L- ar abi hopyr anosy [ nofura osy
tendenci for thas yymmt bféheltrml: ram move raebmrdablhop meyrmrcaplan@d onto a diver’s

nor.e preferab an al kal.ine. netalli at i .
shof sk Qe RE 1R kel fPuhe o Bepend during use
beddBdedt Isirfot kRbic@RuffRiGRly@aohdh ih poSRidh (ﬁ’@ld’[hE had bikB dlver
| ower al kyl including Ilnear and branched al kyl (such
as , l;
S aeOer pRADRAR iRl Biile el AR PR corlfRpiofis e unavailabiliy
of any ﬂemazmdh ethial ketlesdigeudhisds bv¢amy¢ suthltqhaﬂtylare only designed for

for B i q? a@eﬁaaa@iﬁyﬁt%g%m%%‘%giﬁilny' Y

propi onyl and benzyl, a carbohydrate noi et
cokpird Birfgr gro ﬁb iingdiclinety of it corfidmation lﬁélaﬁ lmg% &ost of

,
i i
sinecethid eh&mb requigedsisrtygitallyesymslex, mutiplermadulds agd sionldidgioeesations
or bot,h, the carbohydrate nononer preferably
are (eS| ng - L- ar abi nopyranosyl . Agronomi cal Iy
acceptabl e salts include, for exanple, netal salts

sulkbis thereforgi amgbipdiofdhs nlﬁﬁené Anvention s weejereed form to provide a

o ETTIPLHE o R ) AOREARY T T o

or smtlicrates at L‘eaplr edeccof 6 dipddoditapsst ofothe qmmp(atmdr @t Jeast provides a
qagudln derivatives thereof, RLis 3- O
useﬁf_ PERBI VO pyr anosyl and R2 is 20-O
- L- arablno anosyl. In a preferred enbodi nent of
SUMBHAR] E%pEUNY%@ﬁT ¥Nderivatives thereof, Rl is
selected fron1the group consisting of

Frapofding to- ?arﬁaﬁlaﬁmsy o thssipivertibnthere is pedyiidrdpy dixingshyelipet of the
o 0 o, =

o5t B8 Bt uRRRRoRked o oGy ér?t?rﬁ%a%bmhﬁg a user

Ofceﬁl%PBHﬂﬁ%r\{drHiy)and(rEéfMa?cﬂ% o) including derivatives
respectlvely thereof, R and Ris H Derivatives

%tb%ﬁ %ﬁf’agtlﬁg TRAUN ﬁﬂioﬁceﬂgr?dililglﬂo e HRR4 i:ﬁo%d shf¥ collar
et oxy ate derTvatives, propoxy te erivati
hypbréibe haviag deshouidded enpaging pesionesitpted de rprm&ht yz&é helmet from
et her, derivatives, alcohol derivatives, pheno
deliFRiag WEE Ueri ne deri vatives, other bi ol ogically
orchem cal |l y equi val ent, substances,  and any
co%quézly,dhe shoylder engagipg @orfon W@Hrepe@emvgrted H-shaped section
r a Q
s S5, SURAEL Tl 308 85 TR UGN, sccion
adaB&dap a:ngzugﬂ: thie sheuldbds yoffar wset %ﬁabp@dﬂﬁﬁﬁlﬁ]bbat(@fﬂib ﬂlibl)m@ rduring
a botanical or horticultural relative thereof. Thus,
US¢f or the practice of the present invention, the
i nvention contenpl ates the use of a chem cal fraction
conprising at |east one damrarane-type triterpenoid
saponin froma plant of the genus Bacopa or a
derivative or anal ogue of said triterpenoid saponin
haV|ng a structure as deflned above mhereln sald
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water. The extract was dried over anhydrous sodi um
sul phate and the chl orof ormrenoved under vacuum The

wo easdsEInas di ssol ved in nethanol (A R ) up tPCHADRWS/000224

vol une of 10mL. The optical density (O D.) of the
solution was then determ ned at 278 nm agai nst a
bl ank. The content of bacop%saponi nin the extract was

cal cul ated by running reference standard bacosaponi ns
sibdefetaplys i e, first akip isstoigeiteng withl tei cegrirei oedlre collar portion.

' f | g: = . D. . C.:=
CSHEERP A tr b oo bk hin e [phaped ReBidRSufatntye e
B heldet 29/ #e B2AMPLE 3 Pronoti on of growth An extract
prepared according to Exanple 1 (which is also
r _efﬂngcgné R 4 T8 EHAHHLETheaRvARIGAI thefe i%‘?mide%pep BivitPRelmet

mxed In water at roomtenperature to a final

of tluotypehaviag awair sippby gimpedtodt dunigmse, seadhelinehinebalingd at

90 Cuntil the extract was dissol ved. Seeds were
pl ackadiporti@nubstantialiyh farhied fasm ecwmspatut materiby which allows a
di ppi ng fog@‘agout 2 tg 48 hours. The treated seeds
werisey iRspe WA PBD Ay ey seodnd watered in the
usual manner to pronote growth of the plant. o
Addi badyreantagting gollan pastion lssteadivg dragp(the hend paatiompyhereiy said
to I 0 e . .at__. .
T A e R e e R
t r eduptdd oo fiflowith Mataends sakisheimasiyr@lneigedeaiielebpne néduce the
stages including th erm nation stage at the tip of
t hePUQEaY Oraﬁactr%%@@gamt growt h stages of the
plant. Stemthickness and heid%ht as well as | eaf

1

nuriiseferaiby the £avife it aderied te dilbwithswatsy viseltepsl tvo pertures

aiseP P i b PR B Lol B, O Cpori mont & on-

TR B2 S SR P ] R0 B8 E0

helAGQUthd ¥Be hidlifls LRty bAmpeMid i@ HulhBieSthe HaBnQeAdlidhe:

stem di aneter of treated tomato plants al so i ncreases

at aaﬁ%ﬂt Jrifbef ?uH;slféﬁtiﬁl?}‘ CortledC8th raoﬂralﬁkﬂ‘@ﬁtsm(aierﬁl whidA€allows a
stem di aneter of treated tomato plants at about 45
daysepiosts both fogrweadly albd ueartvaciy;windr eas t hat of control

pl ants was about 0.5 cm (see for exanple Figure 1).

The pdgwbhtacfingevilar pbaivhexfehdingtftaatietead pdgionas al so
markedly increased relative to control plants as for

e X aRidr&in SONMAdipdrtidndid ls@bstarftially infide Foyn €74 RleBhiéaAlyi86ulded half

from experinments on banana plants has shown that when

t hefaessnendavhereiarthe pody Bemfastingmiodat pewgion dy substngpilagnade from
dr q%gg&t%lgpg%lb{lﬁ[egmggl\f%gﬁé}%.l oned solution, the treated

st em gr ows Cé as fast as the control. EXAMPLE
4 Rel ease fr,0 ormancy and.pronotion .of germnm nati on
TR e T P e ot P R R SRR el & 3

s added to kg of ri.ce seeds and the seeds were
Q?Rrey@@g? aéheglaﬁ?e%lafsear? Hinsdiing wmavadls ga%ﬁ%ﬁr%,
(typically about 36 to 48 hours for other plant seeds)
| (Prefisrabivo s fasERin gy it bedslodemn fher balh fake do ithe Balf collars.

cl r rs.q Ni -fi

PHSErEE of Mes O QB0 ot o 105 S5¢ el SR RIS sfagge the
t hafiSesf atidievheit el spaeadsiate Had the gadketlmgaibet Bgjaede the half
seeds (which have 2-mm | onger germ nated ends than the

c f81 ) were sowed to already prepared | and. Root

growmh in seedlings fromtreated germ nated seeds was

f dyelerably|the helmet %U@th@udqseeéumr W, pawh lavatededt the $op rear of

R R S

brefiBihg @ th Be Use€e seedlings is about 36 days, whereas a

seedling period of about 26 to 30 days is possible
usi ng the above seed treatnment. EXAMPLE 5 Rice field
trial Afield trial was carried out on rice (Oyza
sataiva) to assess the effect of the extract of

p— o e s —~ Y o "
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Rl and R3 are individually and independently sel ected
fromH or any other cation, preferably a netallic
wae ai050801930re preferably an al kaline netal lic PEt/AU2005/000224
(such as K+, Na+ and the like) or alkaline earth
nmetallic cation (such as Mg2+, Ca + and the |ike),
| ower al kyl including |i neat-and branched al kyl (such
as nethyl, ethyl, propyl, isopropyl, isobutyl,
i Pogfenblyl, thnteltee fiuithes inclhdesetwoabpmsed ilﬁ@mwém@esl, ithrehandles

PSRy T APPBERL s Py Eed4s Boryerl et ety

conprisingat | east one carbohydrate nononer, nodified,
oPrefarebli, fhedipimelia sebstatially {riped dtomean injeréed moulded plastic.
carbohydrate noiety preferably conprising five
mefrserdéniz to ye asethercaspeas of thei invensiohgherd is pregidedraidivinedselmet

r . both, .t he carbohydrate noner . pref er, sel.ect ed
of 8 sYReo PGB 401 Sivaey Painpel B8 eyl B AR bR HahE s head
portidir ApRIINS I BOBEM of 2Mer; WhafeaD iR dal pRRAYIs; foRAel Bm two
is Hor any other cation, preferably a netallic

substantiadly idensicelpmetlded balyesan al kal i ne netal lic cation
(such as K+, Na+ and the like) or alkaline earth
BRHEX DESCRIPEION OBTHE BRAWPNGSCa2+ and the |ike),
| ower al kyl including |inear and branched al kyl (such
asA rpeéfeyred eatbodimenir efpite, iriventporopsill, nave disudescribed, by way of

i sopentyl. and the |ike), |ower alkene i.ncluding |inear
exa@pledr%aﬂélaregqrﬁwég th Eﬂma@m%%an%ﬁsdBé‘Wq‘;
I sopropenyl, n-butenyl, isohutenyl, isopentenyl, all

) ! yl
arfigt hés |4 frant, persngeiveviemeyia diyinenhelsch gggapiing to a preferred
em%ﬁ?rﬁ&ﬂ%lthea&?seﬁyﬁﬁ%%wﬂ' benzyl, a carbohydrate noiety
conprising ‘at 1 eas

oné car bohydrate nmononer, nodified
or._.u dified, branched ar, unbranc wnkhe: . ol
CFibohy s Hrd e R e Rt i g 1
menbered ri structures, .siXx ered ring struct.ures
orf1ot ﬁ,ant‘ﬂ‘?ggfé’él%’swa“rtﬁ’teé“% H‘Bﬁ’gﬁ?ﬁ% %‘F%?‘%})Wn in ig: I
conpri si ng -L-arabi nopyranosyl. 26. The nethod of
cIEigmt 552 Sigp spctional; view b ik divingidmetehoyana e § Srppghal-11;

and( ), RLis 3-O -L-arabinopyranosyl and R2 is 20-O

- L-arabnopyranosyl . 27. The method of claim 25,

ke Bt U T B RSP Bu ST RE bR RS S )

-] - i - - i | ,
puscxIPHEON G AR RrbEpRn EEPBIRRNR T anosyi

(1-2)} c -L_ - arabinopyranosyl] . .and 3-0% .

- LFigt-abinsrshpwriiegpe helmet 10 acqardpg o gyRraie epbodiment of the
L e
the ibdd Ind dellai portioanehcRDeing foim&bby theasseattipdf ofbsehtally identical

25, .wherein the copmpound h t he | formula (I
mogldld $ar JreRAe 1 SUneTHO0 HEROR G Ciorelpin Sepnpliseyd front
secﬁﬂé}? LE%ERIE‘ gnclﬁgi'gp %‘%ﬁﬁil@g@% Lhe AERNQNRL 26 0wl rRad tioR13, which

e nmet hod of clai m20, wherein )
inclues map tace H6cmdtraameaiigr 22 adiypinally sagr faseds inddetasits rgagective
bacopasaponi.n sel ected.fromth roup consisting o
colBE EORE apor o REh Bc P SRBER. BB SRS pov oA eding
bacgopasaponin D or anal ogue aqr derivative. thergof.. 32.
ThACHRAESEUY. Eyraing: hosnedy 10s from, i s tao Rl goulded
JoS1 15 g 00 L ¢34 VERs iPEAPRX YA She set of
parigelrll’gjagi&{/eggfgf’%y rg%gg@g@gg%y eé der%vatf\l/es., est e? oo
moudldirigvdies beisg regtived toadmnke/bdth pess. Quecobiddingeti¢ isatsed tsmould the
phenol derivatives, am ne derivatives, other
bi ol ogically or chem cally equival ent substances, or
any conbi nation of two or nore of the foregoing. 33.
The met hod of claim 20, wherein the saponin-containing
fraction is in the formof a conposition conprising an

o e T
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an animal, conprising feeding to the animal an ani mal
feed conprising a mlk quality inproving effective
w@pwangoied a conpound as broadly descri bed aboR€T/Am2m5/000224
_ preferred enbodi nent, the inprovenent in the mlk
relates to an increase in tge protein content of said
ml k. In another enbodi nent; "the inprovenent in the
mlk relates to an increase in the Vitam n content of
frong aind redn faceswirel enenmphiding diarts mseds tosmiogkt thd ffanbrand rear collars.
. Vi t.ayi.ns or E or. conbi nati.on _of t a_ .. .
pricat ATV PE 4 hmefo Y sosiris i vy R RR o orgBP B apis T phgiging dies to
moH kasn medmbesor D. n a rel ated aspect, the invention
extends to ani mal products obtained or derived from an
a@ﬁﬁig Wahih 1088 J1e88 thRARE 7as Bedihih d§’ A& IBhiP s ed to it
broadly descri bed above. In one enbodi nent, the ani
dunpgot;tiach ar ghofesi lnq;w o belneb riddiscesdd an poastice.cByfically, ahvmg

ety {0 aced e B AR P et B 508 stBipied T by ot grater.

Bre@(hilild 2l copdtardtyl unipedeo HeliRetdd viX stflflubée 656l AC4ieJupply
frommlk, butter, ghee, cheese, cream andaé ghurt. In

gengrgtor ﬁoifheprea%e ef thetarre\wﬂnv élﬂklﬂfttrwdqeepﬂ the svaker put anstiallsws the
dlve%rnaf Ry 'bpei%t te? Ef ﬁlléaerjletq’(atf%f (ﬁn}!leﬁ%let ?66}5 ’re\pe?&ﬁréu%h rﬁgat it ﬁl{s with
e an ani na conmpri si ng

watetad sitnply Apedsvibrg efrfeetdi and thepedsuef oft the aﬁﬂﬁpzoﬁrmt a8 supply
br oadl descrlbed above. In a preferred enbqd nent,
ZeNPIREOT ﬁ%r BUL ntiprlagen they evatera pvifhin.a e sthiso . | HKipgalemeh 10 is

adeJt&Q éUuts%ng ?(9 ﬂgee\/? idxpeabdle R ers WHE! R RxhiiBleY bl Fhem to
s Sel oct & rom ns A D or or conmi atl on of
easilyneakk orl the aeghedf er red enbodi nent, the vitamn is
selected fromVitamns A or D. In an especially
prefeupply geeedlommemtis 16dacedvot Platfors 68/ whith m4y ol may not be
rel at ed aspect, the invention extends to nmeat obtained

permpRgAilynanehpTes) &nﬁplahh%aé%eeﬁom@ateédeolr@mﬁb 19 vig rér connector
asséﬁﬁl%lggq %ﬁlcﬁrlg wh ﬂ%ﬁ(‘ﬁl‘%'d@ﬁﬁ %? & 4nr @ preferred

rent, e animal is se omcattle, sheep

N LR s
por&iP &2 tare nktildedvesihi @ﬁaﬁ@ﬁiaﬁﬂ'ﬂia@érﬁﬁ Bhigeilload tﬁé diver to have an
enhanci ng the %ual ity and/or_ quantity of wool

almeginpriptargtedeeli myf Yiewa Altso| thisr Sdtac YRy ingnTanar ‘agkes the diving

hehﬂ {PhnokEE &P fe aﬁldr&sﬁabvl@‘e utUANE LEY(OHRLES de weari rgtotally
ancrng e |ve amount e conpounds as broa

unoﬂ&amze OHds adomgmficantarmmbadnmlt aspettt prioharti divieg hiebmets, AWthh

o T R e 0 NN e e i
othéﬁﬁ&ér[% BEfhs &81% to §Eﬂn§t@pth\é gh&ﬁ@al%ﬁhltt% %F“d’%' r%n%éhnd
is selected from sheep, goa al pacas an amas.
h t hod
T S e —

d1ftb136nae Bbtlvsteeﬂ I’tki&ti@d f@uRied fades 160 prih Shatt,gaﬁai eﬁicbtﬂ@mg ds samg@lete a
an aninmal feed conprising a

h°1%1 f}a ﬁtnrst Ve dplaged 1y reagdace} g Put pice tfrqué f%fﬁoldnts idgnticplgto rear face
16, ‘fﬁlﬁﬁﬁé’ 'Zlg @eﬂgfu e PESSH 1'ntH§ﬁ? it ouid% aft? htgrtufg‘rjmanufacture

’aspect |nvent|o extends to s a|ne
Theamanmﬂacmtﬂrcrh tieasfolreencohegned &\wﬂlddlf@rmnatﬂﬂgbmm fkoat and rear
broagl cri bed above. In a f her as t he
faces e ﬁaﬂraarraeat eprHERA G UBRET SRR g‘r“ﬁg t he
growt h, conversion and/or survival rate of an aqueous

arﬁ\‘rfﬁlrﬂngc'f@rﬁégt Siwich éetlperiiond YiRw thmrelé @sisdhillhefl Fign 1, we can
clea?fé"r a5 fe&d (fe?eﬁféﬁ \ﬁé\ggofath P y"{:@nneg‘f?)? e?{bgf ﬁnﬂ{ Phis preferred

Vivall T ate en anci ng Ve Amoun
conmpound as broadly descrlbed above. n another aspect
the invention enconpasses a nmet hod of enhancing the
hat ch rate of eggs produced by an aqueous ani mal,
conprising feeding to the aqueous ani mal an ani ma
feed conpr|3|ng an egg hatch rate enhanC|ng effectrve

o " o
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accel erating growth of aninmals, for inproving the

quality (e.g., protein content, vitamn content) and
w@e@snstly3 of fresh mlk and nmeat produced by |PEBAU®E000224

ani mal s such as cattle, goats and sheep, for inproving

the rate of egg production gnd to increase egg weight,

egg quality of poultry, for®rnproving the quality and

quantity of wool and sil ktproduced respectively by
emhmdmlerm démc “agacndissboth pridtkncindg deffisenl byt &ndtifesrnot shown

er AL M bSO P b R BBy SR s,

UL e 1 LI BT COUPRIES o
rearqgég i4. Vﬁupﬂcwﬁpalm Qi:Q8 YRRy tedighs Iﬁ:’ﬁﬁe@ﬁpéﬁovg Ik rear of

wei ght 1 nclusive, preferably between about 0.1% and
the émm h@@b/&fb;s housd Glett theTa,lpcmm isymobimesive toi thg diwer exd alae diffuser
46 (e C@ ﬁ%tl on,of a plant of the genus Bacopa
%‘eesga oS Sﬂgle Y- (Brahmi)), preferably prepared
as descrlb rei fin dried ext i S us

atB % EFHERGH &% ]ieBnHiVFflgt glmel ik 15 psisnt 0% due %G@ftlauy

1de1@109ﬁﬁoﬁlge@{3a1ft§ﬂd1?9&h%@ véhidHas lf:&fa&%c ad®L&b1laP. rl\?lf)@lﬁ@@bé&"ts 11,13
bet ween ab g kg of feed and about

are Jognedlf alpmged joimplame J06f whizh |1g/c¢1mldeénmﬁbthatce@tr@2f goapefrplate 32.

kg of d about 0. k f .

SpofigHEd? REAE TGO IV RE PRACH PBIE Ky 6§ well fonctioning

as afin@osadality aRMHBE Bt BRI fvhi dhdodNr gasla@trsea}@tMV% Also, the spacer
redi ent(s) such as vitam ns and m neral s.

platwgmmudqs angherqwints &uricppesedrifirghansiiese ormnddifting aprroes.
of or chemical fraction of a plant of the genus
Bdnchkma prefeged eBhodipeentitams 82136 Be émmgr)a)lypfpew with spacer plate

52 SRR 1R SR S b PR B <8 Mg

medgp@hancenents. The actives of the invention are

typically fed to animals at a daily dose of between
a t
p?g aglgf}ygalagib eﬁ?e\(gjg gkﬁ So%éf Egpﬁ%fdek%rﬁg%ftoi‘\gdrg\k} f%séerneﬁs 56 to abut
agaimst@uchlﬂnaj; tthe mowlded pants Er, ABlaye frssitivelynjoatedut O. and
about 1.5 ng per kg of body weight. Typically, when
USCalbr portiat I&th@ﬂdﬁmh tﬂait iff dcecinimdates tite gHoaltersodf the diver
t he, genus Bacopa (e copa mfnnl eri . (Brahm

by pypeidEiead shpuldes 658%11%801’6% efti Py %ﬁ@g%gmg Rextiop r¥)é| is shaped to
t

resiIE dn HHARAIU s eRlonfOpiBh Bl TAL witclis Widold P SAObin plane

100p deiks @r@hﬂqd tmehmqmsmlvelgrtseﬁlré divingaimdmabbluto tRE body pkthe Kiyer. It

alsoaf bog Blgf IQEr ggigg %51&%@1 éW&ﬁwqrggiﬁpag lllgg V?h.ldh isa
conﬁﬁ&ggf&l&ﬁ%ﬁ’l&' ridP iafBdiSing tﬁbﬁﬁ@tscﬁ{ﬁlp?ac{seﬁlo@ RRoWh) HAY Slso be

o satiation by manual br oadcast’i ng
pladedensndw e shoulder pegaging sahonh, b pbh%mﬁrﬂl@ddlfvetednay be ideally
| ation or the feed additive itself, conprising
acc%lgg)g)‘ﬁﬁ 11y at |east one triterpenoid saponin conpound

of the |nvetLon across. th urf ace of _the.water, or
aukhsni Wesm'%wrf B R pEdhe PeRiBngion 17 e sinet 10 plus
the JGRINRVES tgg rﬁl%ﬂ%% th® @&%Sdo?ﬁblf"[‘gj cﬁa‘éfe‘é 'avﬁémﬁé’atn@ $uoyant

in accordance with this invention, 'y nutrient
foraee Ghisr bmrmans farée hhe tcach eversomni iffiies dmug heimemslt) is [ty be easily

i tion, ase a. wat er qual it nagenent
et s SuiBRac o L is § coniRrh s Hat PR Artdiying bglmers
of ﬂsr @?é A& i& '%é'llrI&WB gﬁfsoﬂQ rsHﬁiethQ% hr@ffaffix lead weights

opnent. The conpouhds present invention
sonmanwaics@s bee camedraaetlatfame (A3 af msult,rd;amgr‘lgelmgﬁsmft thisntype are
associated with reduced nitric oxide levels in an
animal or for producing beneficial effects in an
ani mal which are aneliorable by enhancing the nitric
oxide levels in an animal. In a preferred enbodi nent,
the condltlon is a stress related condltlon In thls

o g, ' . - o,
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following 2 groups of 100 cows and fed a designated
feed for 12 weeks: G oup A where the basic feed as
wo p@seshidn Tabl e 3 was given; G oup B where 5OBCTHURE/000224
day of an extract prepared accordlng to Exanple 1,
contai ning 45 wt. % bacopasaponins, mxed with a basi ¢
feed listed in Table 3, was’/given. The ani mals took
water ad libitum TABLE 3 The Goup B (treated) cows
Wpipaﬂbduwch@@?/omtb o€ tid kater anp axsealyt teqGire UpoApdoptenor even special
Lt gs t obtained fromthe treated cows had 17% nore
1 I’Eﬁ Ferss ?ﬁa% g/ 100 nL conpared to 3.22 g/ 100 niL of
m_| k. faor _control 23% pore_fat and9%
cdrigtngist Imfs’d) @ﬁﬁﬁesm@ﬁfaﬁwéat Rgeods 9/ alumge disp aﬁecf BY the collar
portf‘?cggfff t@g T c\é\bﬁi@s ) %(Wﬁﬁh%@éol%b&ﬁﬁﬁl 180Pfal '?:le'&ﬂy shows

oup B treated cows was w t hdr awr,
thesgi cavidiss 6@,diB:adset:bodeavmﬁesl5@yéE dillawith rwats Qm;z shvmg hmt 10 is
al so . f ectedly th e of ,th
subefied b ta ooy P S 4ok g Mgt fpfha i gptler portion’s 18

low§1UP<§'lp'h@ d‘ ﬂJ illl/ovfl SehG o R adeleind Rhdk8aBBEs S®VS2D0nce cavities

about 25% wi t hout significantly reducing t’he amount
50, 62 begialte fill with whter,rih¢ huqyna@u@wﬂﬁ/ begistogrdesef ound t hat

m |k obtained fromGoup B cows after five days of

t rEemt p‘ravnsionmfpcaifi:tiesi 52bxualldsvst fombess mglthﬂlgttarbbmttmhed to diving

times Vitamn,D,  an out 4 tog.7, .
hels it ng b 1, telhent Vg Bl ARROH Y 08R o et feesit. I
tmﬁlﬁ&*ﬂa&l&@é"@ thd ép)n% Hlmet ARl IR tEYardl QEReE tSmb e found when
butter and ghee) produced from G oup B cow m |k
not gehmereed ginse gavitics htyardegpler | evel s of Vitanmin A as
conpared to dairy products produced from G oup A cow
m'A]th((u'ghlIhe bﬁh)yanTﬁatcE has Bx@dVRIdEC&] [tnis rséil substantied andttberefore

necfly 1959 Yt by 200REHEORBE B PR b AP g kg Pty shovs

JeadPWefhis RS B0 $RER Eﬂo%hﬂﬂ 16 ﬁle%we{? PaGIRAS @P&Jﬂaf‘ ﬁmﬁ’i’bﬁ ﬂ@ ra%@ within
according to Exanple 1 was added twce dai l

yt
recasmm%ﬁ; . iBvkvidipgneecesse0£9,190 (Begsi 3 endchi bikbers actS\to reduce the

R0 82Rofe 3Ref PRI SEE P L RSP 50 o o

quﬁhﬁkﬁﬁﬁﬁgtajned their market weight of 1.5 kg at day
42 as conpared to day 46-48 for control chickens. This
r eﬁl&oh‘gﬂnh(fh & tﬁ@%}h@g ai®f thé cOmBRMBoRbf AR ab¥E@Bntioned features
correlates to a 15-20% I ncrease in economc gain. The
allotwsefat daidingﬂie&m@mlso tl @@a@hotmsualaplﬂa%abem piatepsafar to hge, be more

49 ared to c rol,chic
divipfgoTfagabip e UhisTEsal CRATEFRE: ARLPAG € ERaGs aipving
rangd)i ckens was appreci ably |eaner relative to control

chi ckens. EXAVPLE 7 Enhancing quantity an quality of
POA! tﬁcfugheiﬂegﬁwgﬂ’@dﬂ IYasfHeé’I??éEbﬁi)éd With 8&teRhctosd Gkific example, it
solution containing 5 ng/nmL of an extract conprising
willle aptprédidied by thwap sdlledin(the e shat thesiovartidinregn be efbadiet én
a%%,¥@s added twice daily to the common drlnklng wat er
m FP ‘st cycle egg-laying chickens (i.e, chickens

| aying eggs for the first tinme). -A control group of
100 first cycle-laying chickens was given water only.
The aninmals took water ad |ibitum Bacopasaponin
treatnent increased the nunber of chickens produci ng
eggs by about 6% (i.e. 90% of control chickens as
conpared to 96% of treated chickens), increased egg
wei ght by about 4% (i.e. from55 to 57 g), increased

/ 3-carotene of the egg yol k by about 3% increased egg
shell strength and reduced yol k chol esterol. The
treatnent al so reduced feed consunption by about 3%
and the rate of chicken nortality by about 50% as
conpared to control chickens. A simlar bacopasaponin
treatment of 100 second cycle chickens ("culled

chi ckens") increased the nunber of chickens producing
eggs by about 31% (i . e. 6596of control chi ckens as

o o a ~r-ns _r . =\ Z7ZAR A<I I o~
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synthesis plays an inportant role in hepatocyte
function and protects the |iver during sepsis and
w0 s@hagida reperfusi on. Addition of nonspeci fiBCTOB2005/000224
inhibitors significantly increases hepatic damage.
Nitric oxide exerts a protective effect through its
ability to prevent i ntravas®al ar thronbosis by
inhibiting platel et adhesion and neutralising toxic
CLAXMSen radicals. Nitric oxide also exerts protective
effects both in vivo and in vitro by bl ocking TNF-
1. -iAdivdeg hajpeptodshs tyedchdviapato bimaupply ypunpedpar it doying use, said
t hi ol - degendent i nhibition of caspase-3-1ike protease
PHifClugiigse studi es denonstrate the cytoprotective
effects of nitric oxide in the liver and suggest

hepbgad Pariigssebsingaldy dermyeddem ohanspaent makgsial wach that a user
SRPYESS o e SRy )
R oh Sr et PR AR Y 1 LY o anEeren

beneficial, i.n pragtecti the l.ive upi.n epsi.s._and

R mcgm?%taﬂ&?f@iﬂfowrﬁ%a Rfenging*hrod! fHs" el BontiRp Py collar

| Nioktioh b h shb@ler boying fdriien adipal b pRdveit @il hélset from

been shown by Wever et al. (1999, Arterioscler.

THitpiAE dugigaise.Bi ol . 19(5): 1168-1172) to be reduced in

patients with chronic renal failure. These )
1. | nvasiivigathelset peoprdingdtoi dlpino Vi wherwsin sdid sheuldst engaging portion

. roduction t herapeutic. interventi.on to . .
inc Bt P By bt RBRY S B SR B b frgypcs of said
collahpéMfibh, sa@NBLshiapéd tHction hlagte® tdeAss fihoultRts 6f 4 bdt thereby
oxide particjpates in the tunoricidal activity of
positiyelydpertinesaidiichpet dsringuse.1987, J | nmunol . 138:
- 550-565) and that |arge amounts of nitric oxide -
2. derAdidng helmet MO®rdingrte st 1, rwhstréia saidefist axip és ceineident with

as Kupffer cells, natural killer cells (NK),
ﬂwfﬁ@?%g%@@WOEdegﬂﬁ%theIiaI cells participates in the

tunprj.cidal_ activityagai nst ny types of nour Yim. .
3. et Aidivingdeimef ac i3 5 3008 vl Gods Dbl Mithin

saidrO R apdeREiEin £Q§ealli%ize%§izﬁie%ﬁ§t2for Fikysgra, et al,
1996," Hepatol ogy 24: 141-149; Curley et al, 1993, J.

Leukog..:Bi. el : . = i . . . .
4 |y e Bttt of 92 n0g HeviedOFlufty pleifed 15, duing e, sod
helthé{/inclh8ihg: 1822) . The conbi ned findi ngs of these cel

culture experinments inply that nitric oxide has a

CYtDRéRL poitiOn sebstaftiaty Fodiddeémantrinspiieht GRtdrl which allows a

vivo studi es suggest that nitric oxide plays an

i mpeset wriee pothdorwardlyeandsearmardipfandunour  gr owt h.

Macr ophages harvested from tunour-bearing ani mal s

exhd body cadanting colpaportipn tegtepdinguiten rihe head pedtide, wherein said

o Lo 3 TR 208 a0 308G i cavi
199 apibd [tBRINGhith Boader 6t /saRDBdimeDiNadergdt theteby 18 H6duce the
J. Exp. Med. 183: 1323-1329). Studies have shown that
t unwybeidpicageieg oethiedichnste el evated | evel s of |L-10
and TG--bet | (Alleva et al, 1994, J Inmunol. 153:

5. 167A-d1688 helvred avantrding Yo claird $7 whisiein said Cryitheis #aptied to fill with

ek B b AR5 e LS i

rel ati onshi p between these suppressive factaors . .
6. 1 oddctiveIe kstmes of e e Ry Ing B SHRRY PaAetl i during use, said
hdﬁkﬁﬂﬁﬁdi n addition to these agents, other agents such

as phosphati dyl serine secreted from mamary tunours

al sp, decr ease I\ i eucoc n.e

o) “PyRERSISE B Wbt Bub LEERAER, ERBLEE SfuElowe o
bet yRER JebButifoprar@ly didiredrfvagiy,dmdand i ncreased tunour
burden indicates that the presence of this free

radical is an integral part of the antitunour response

of the immne system The generation of high | evels of
nitric oxide in vivo by the nitric oxide donor sodi um

o 1 NS\
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In still yet another preferred enbodi nent, the

response i s enhanced or augnented immunity. In yet
w@p@thgnopr ef erred enbodi nent, the response i SPCT/AU2005/000224

i ncreased anti-oxidant levels. In yet another :

preferred enbodi nent, the response is reduced

oxi dative stress levels.i another preferred

enbodi ment, the response is enhanced |actation. In

anathudy cpnteétirgebllenpationsutendingdrone tedwe@ ppionhpr oved

nutritional quality (e.g., enhanced vitam n content)

of vidreecintsaidi hdad partiomadd hébrstantielly nede efidio dimreidenticalig moulded

crnB e ind WBesPich Be condfiinptellrpeion B SbSiatanly made

t UNRIrh 956 RRhBeally BolldEd AT cdllagd. ened enbodi ment, the

response is increased tel onerase activity. h yet

ang : ' 7t S i 0 :
T ot LR Sl R TR 7 e AARNARI e ERRIERA using
remdeablgfasteheanot her pref ened enbodi nent, the response is

i nproved health or maintenance of well being. In yet
8. anaA lieving helhe edcsrtigdorataiin 7 toh &ldigsonkeeinssaiehgifcollars are
.. loss. In yet another aspect, the invention enconpasses
joingd peing semdeblecdasignfds.ng or ot herwi se pronoting

vasodilation in a patient, said method conprising .
9. adm mlignghelmpttaocarding tpaniasptongrofedigiost tedawbemin dffastening

mes§ TR RE ) B RSP FBIREARSR | 15 | nccept abi e

salt thereaf or conbination of these, or .
10. 55 b ke Bl Ar R i 4 0% Pg PRarem? &7 Tor Fhetfip deast one
spadddDIAEAHS aBREGGhe SHARtAREMBEAchYrafe RNPRARERIS, Gl wierein said
acceptable carrier and/or diluent, sufficient to

spaean pkate andovaicpgasireitmembersdparateiseid. half eoflarsi yet anot her
aspect, the invention contenplates a method for

11. r eddiadivigg drelmetharcaiding itm lanpidnenef tweyprocediry plapbs, deherein said

roduction in a patient, said. nethod conpri si . .

heldoHfe BRPHG SoAE AP it PR Bh BT 60 D6 it pefion, said

porpmgfem el Rat&e td S 21 ARIFPR! RBRLY w@viaﬁlgn%magla% to said
saponin or derivative or pharmaceutically acceptable

usesal t thereof or conbination of these, or of a

saponi n-contai ning extract or fraction of a plant of
12.t heA ghving Bhaepaccoating dptanp rwalel of thepiracadinge opimsy | Wwherein said

el biooesapel Shsaenon soi e Bl between said
}waéﬁﬁhﬁﬁ%na§ﬁﬁQhﬂﬁ¢ ibfivention provides a nmethod for
e

anci ng or otherw se pronoting neuronal growh in a

pat  eqt: . i sin o . e
15020k O B 0T 157010 TG G 0PA Ryt e
affikedion saidokparer phne- t ype triterpenoid saponin or
derivative or pharnaceutically acceptable salt thereof
14.0r £QHahHALIngA oFfthd Rpsehavily A aid sGEHNP Pufpe@Nd & duirig use, said
extract or fraction of a plant of the genus Baco

helmpichayje headippriéorpiapted de dit thediaad of e sisen HBPEIT G ﬁ@qd portion
is fcg}ﬂ%\s\lﬁqﬁong Hrcy S{gs%aﬁﬁglfl)t id%h&%tﬂy:rﬁoﬁgmq 2Ol Pronote said

n anot her -aspect, e rnvention provides a

met hod for, greyenti.n r.otherwise inhibitin .
15. ot Rcdivise B i, 185e 7 S horgRhPED Futh o8 i Bplyes are
subSEBHINAE FBRART fr§ROradpArBhtshAeiflg to said patient an
infection inhibiting effective anobunt of a conpound
16. 581 RAiPHle AR BANBLANE whY Riie il HETRENBHI AARONFerOh said
der|vat|§e or p%arnaceutlca |y acceptabl e salt thereof
helmet is ardde seltstamtially fiohreaeinjestedahowddshplestion- cont ai ni ng
extract or fraction of a plant of the genus Bacopa,
and optionally a pharmaceutically acceptable carrier
and/or diluent. In yet another aspect, the invention
- enconpasses a nethod for preventing or otherw se
i nhibiting tunorigenesis in a patient, said nethod
conprising adm nistering to said patient a

o S s - Y Y L o r o




peri phery of the helnet and the body of the diver.

Di ving hel nets such as these are becom ng exceedi ngly
wWQ@oEalosr19s or novi ce divers who wi sh to get unde€T/AL2005/000224

water quickly with mninmal training, and thereby

ideally suited to the tourist industry. One problem

with diving hel nets of thrsu}ype i s the anmount of

buoyant force that is produced by having such a |arge
17. amddiniiviog halmet sobstaritiadly asihei¢in deberibed brigh grfeusned tosary one of

the SPeineaty 57 i GHBSEE T i AEFUFGITIR ofifpge andior

exain@leshe hel met being so heavy out of the water that it
requires at |least two people to transport. Another
probl em associ ated wth these type of diving hel nets
is that there is a tendency for this type of helnet to
nove around once they are placed onto a diver's
shoul ders. Oten this results in the helnet tipping
forward or backward during use because it is not
| ocated sufficiently enough in position over the head
of the diver. Yet another problemwth diving hel nets
of this configuration is the unavailability of any
rearward vision by the diver. This is because such
hel nets are only designed for forward vision, having
only a transparent front viewi ng visor. Yet a further
problemw th diving helnets of this configuration is
the high cost of manufacture. Typically hel nmets of
this type are noul ded froma plastic material and
since the shape required is typically conpl ex,
mul ti pl e noul ds and noul di ng operations are required.
It is therefore an object of the present invention in
its preferred formto provide a diving helnmet of the,
type that has breathable air constantly supplied to it
that overconmes or aneliorates at |east one of the
di sadvant ages of the prior art, or at |east provides a
useful alternative. SUVMARYOF THE | NVENTI ON Accor di ng
to a first aspect of the invention there is provided a
di ving hel net of the type having an air supply punped
to it during use, said helnet including: a head
portion substantially fornmed froma transparent
mat eri al such that a user can see both forwardly and
rearwardly; and a body contacting collar portion
extending fromthe head portion, said collar portion
havi ng a shoul der engagi ng portion adapted to prevent
said helnmet fromtipping during use. Preferably, the
shoul der engagi ng portion conprises an inverted
U-shaped section substantially extending along a first
axis of the collar portion, the U shaped section
adapted to engage the shoul ders of a user thereby
positively locating the hel net during use.Preferably,
the first axis is coincident wwth the centre of the
collar portion. Preferably, infill pads are placed
within the U shaped section to ideally size the hel net
for the user. According to a another aspect of the
invention, there is provided a diving helnet of the
type having an air supply punped to it during use,
said hel net including: a head portion substantially
formed froma transparent material which allows a user
to see both forwardly and rearwardly; and a body
contacting collar portion extending fromthe head
portion, wherein said collar portion has at |east one
open ended cavity disposed therein, said cavity
adapted to fill with water once said helnmet is
subnerged thereby to reduce the buoyant force acting
on the helnet. Preferably, the cavity is adapted to
fill with water via at | east two apertures di sposed in
the outer periphery of the collar portion. According
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