, 6789:; e3eHhj M\ $_b" [ i 6] Thj ihl 1+3M 1i Rhizome Drynariae Extract for the
Treat nent of Osteoporosis and Extract Process thereof Field of the

| nvention s The present |nvent”wm“@unﬂlwm| to Rhizone Drynariae Extract
(RDE), nore specifically to a treatment of osteoporosis, and
the preparation process of such amti~the use thereof in the treatnent of

ost eoporosi s. Rg7 Wm@fymﬁae@mmé@m thad Teetmenitef of

treati ng osteoporosis wt he extract. 10 Background of the Invention

*159159* Rhi zome @steo rosmmﬂrd“Emtra_ﬁt Proeess thereof (Kunze) J.Sm
or D. b eronii Chi s Diels, whicki s asedf ort het reatnent o

f b one fracture for a Iong tinme (Zhon ~ Yao Da G Dian (Lexicon odf
Traditional is Chinese Medicine), 1658-1660, Shanghai People's Press,

ShangH#ield9Pthe Vaviéatidmang et al ., studied the influence of Rhizone
Drynariae on rat Osteoporosis nodel, the results showed that Rhizone
Drysariae extract pare ipresent rissendiors nehates) MOR&rimmm dDiyrwdee boreadtoss
(Ma Ke-Chang et al., Zho ~.Yi Zhen~ one, Setting %2 4, 3), .but the
active ( nEROre speadieally ite amda rhlal@ntfﬁ:amemlyo mgomﬁgslsmndethem

reported that ,the effective conponent of Rhizo ariag for treatlng
bohe. | FIGPAALORAMIAGERS al SVToGHAd { ‘éré’éﬁ Chesed oty S Treet

Zhong se Her bal . Medi ¢i ne. 9 And .t hey

por f or ANCSBOEIG THE ArEoeTpiByAn PR 250 telafed doatiq me@%&ﬁrﬁmm&
al ., Zho e Xue Bao (Journal of China Pharnaceuti cal
Uni ver % g?&g?‘éé% Wgt's;l %%’Zﬁ?ﬁ but they didn't show the relationship
betl\ejeen t he above-nenti oned actl ve conponent ect to
Gsteoporosis thereof. W Ying-Pi et al. discl m’m "”m, mm d of extracting

ck b
rer! 70 B KR Grld G BRRGORPECk var, L OMenGRAETC, aim g o obtair

1988, 19, 452) onl®hizBes Peysarie ﬂsSthlénﬂﬂmeé\MﬁtD%/nahcf‘ reswed (RR

can be fitted for other nedi'cinal materials. s Summary of ‘the Invention The

obj ect JoSni e pr.esarbniin€histon D elsowphieh oe uRedzbort Betreatmenet i bone

(herein after also referred as RDE), which is available for the treatnent
of Ost dvpotursi for Thdonghéimeb(Zkengi ¥apo D i dBien clmdsoni of Towditicnaly
RDE ~o0 and the use of which for the treatnent of osteoporqsis. _Another

OE] et Chinesepddedining),pl6S&s1 660, Ppaghai HeoplerPresne thangléal,ob%fﬁb of

the b r Miamdhe-RaBS: 8 régtﬁr%&iﬁﬁe%ﬁﬁé’éééhéﬁt Giha S sriegpBsE

o DR T U B S e e il AL

and ¢ ndadl AR BrstEa a%t@ﬁﬁr@aﬁ tnglleshl BaRE RS MhECRARE A,

f1avonoygs, ol §; 398" GIP{ Bor) e%ﬁﬁ 1 Q0 PET HEE e 3c ge Sﬁ{ﬁd"r‘fént
Ig otal *lavo S g

accordi e con nol OI’ nor e.

ThezoeXtt'k&%uﬂ%ouﬁkﬁ@“ﬁrP Add&'@i%’rﬁillytZ%diP”I“ % S&ﬁlui“%rt' @lg'fbpzeﬁtéé t?l(a’f %/?e@r.

| ess armaceuti cal conpositi‘on conpri se e extract "of

COWPOS'éﬁfeﬁtlaeCQUﬂnanéﬁt dof WRIGkoms UBesinhpiad hfort riegdtimpt b@‘ne 1nJury is

ost eoporosis. - Use of the extract according to 1 in the preparation

of medigarimgis drd areloguest teericodt (BhoaofonmgsShuiy . etUsal. oZhdrg ekuvadiao
according to 1 for the treatnent of osteoporosis. s 8 A preparation

pr ocess(ohindse HerbatMadimnea) 1§ 23, l%gd)rAndn@Iey also performed assaying

in crude plant of Rhizoma Drynariae (Zhou Tong-shui et al., Zhong Guo Yao

25 Ke Da Xue Xue Bao (Journal of China Pharmaceutical University), 1996, 27,

(9), 540), but they didn’t show the relationship between the above-mentioned

active components and the effect to Osteoporosis thereof.
Wu Ying-Pi et al. disclosed a method of extracting naringin from

Citrus grandis Osbeck var. tomentosa Hort, aiming to obtain the single



1) extracting Rhizoma Drynariae with water, alcohol or a m xture thereof;
2) adsorbing of the extractant with resin; and io 3) elution of the resin
whi ch has absorbed the extractant with water, alcohol or a m xture thereof.
9. The preparation process according to 8, wherein the extraction is
conducted with water. 10. The preparation process according to 8, wherein

or epar a0 S foel AR By VA BT AL, BhBhe LB Hio, POR8I0. 43D 1

h | / ! i ' i
the al cohp} / TRERS, XiﬂJiseuMﬁO\{v eﬂ‘géfé"gﬁor?@t sUER MEEREd adP BePfi r

according'to 8, 10 ot 11, IS selected from methanol and
et hanol othee hedidin@l Phereiglgi on process according to 12, wherein the

al cohol is ethanol. 14. The preparation process according to 13, wherein
the resin is macropore adsorption resin. 15. The preparation process
according to 8 or 14, wherein said Zs resin is washed by water after

adsar pt S umniarshef ¢herbrvemtionbef ore the el ution with al cohol or

al cohol /water m xture. 16. The_preparation process according to 15, wherein
the extraction i s Thadobjeet afi thel pubsentamaention uise.to- provide Rigzoma
preparation process according to 15 or 16, wherein the caontent of _al cohol
in t he Brysasiaaskiiacti(keres astexmlsosatarigd as RDivy, wihiphrist availablec far
according to 15, 16 or 17, wherein the al cohol is selected from nethanol

and et hoireatmegt Oﬁés‘i@to@g%ﬁ)éﬁ-on process according to 18, wherein the

al cohol is ethanol, Brigf description of t.he Figures Fj.g. | shows. HP

chr omat ogr aph of sTlaﬁo%&’c?rn Jordi 1§ g‘% I&%‘PB&? 'Wogg.légghﬁﬁ@ﬁrﬂ%lrlg\/&&)lg
spegctro f i,ngJ | WL 1 . the extract of Exanple
1 and b%@@ﬂé&%&t?%Wgﬁgog%bﬁoﬁégmﬁ%@?Qﬁg’éwr%éﬁg’f&dﬁ of the extract of
Example 1. Fig.4 s re T, :

sol utions of the elil@ @%QSQ@E@&@@& e‘ﬁ?epé_ggégé%?%géﬁ?ga@ﬁmLc
chromat ograph of t e ; . : r<Chk o ;

of the extract of C_%?grrp>fflfet%4%fr %l)tlg?“laerﬂf _%ngcp:fggelrgtnqg?%ﬁlﬁﬁ\s/emigﬁéwe?%
fol | ow pgmgrssifiont confprédinighaapirgsiantor MM Nfre@fincAe GBS ALH GV EPARE T HS
wei ght percCentage, unless Specifically identified. In the present

i nvent i tpeatrRbnt enethiodyoé oisteoponosie with thei ogitibhe whol e plant of the
plants fromthe genus Drynaria (Bory) J.Sm Polypodi aceae S.F.Gary, such as
D~yrsa~i a fortunei (Kunze) J.Sm D. baronii (Chist) Dels, D. Sinica Dels,
and D. del avayi Ch'hrst, et.al., or Davallia zs mariesii More ex Bak from
t he genus Daval | i hhgmteehaiaale Cmb@dlm@nﬁﬁeoﬁr&%npremntln&(ﬁmlﬂmm& wBsed

as Rhi ZEO Dr.‘\{nari ae may be fromone single species or a m xture of
mul ti pl rmb\éfé 8s as described above, and is not linited. The inventors have

conducted an intensive,investigations,and foupd that particul an extract from
Rhi zoma Drynari ae* or thd €K Spg%&fﬁpgﬁﬁ@mﬂ B'}fﬁfzr Toud a2t %‘é’flfeﬁﬂtt@rt[ of
i nmprovi QS| xr.a [N byvity i nst

ost eopo gf?aW@gh@gﬁWtﬂg?ygﬁlgv(gﬁaﬁggéﬁgf% 3%3? r%r0 ?ﬁ’g‘%’ §§‘% thaﬁnd
cong.ent rd @b N i i : % 0
COnkEn! eIl (NG AREN U e SPEIANCIAY WM o or
the ef fingrenandtless eRani100 g‘é’?rcehlﬂ.a” the active extracts described above.
In the present invention, the total flavonoids contained in RDE should be
30% (wt % or norg. preTheabkiraéP%actoriing toot e whefeihabhy dditedit 6Pretapnd
nost preferably 50% or nore. Though theré is no particular ~o upper Iimt
for t heflavonends o§ S0d¥@br hhesanoi ds, whi ch can be ranged from 30%to 100%
in the extract, however, while considering the balance of the choice of
process and cost,3.as | Ghg extrachaceording to 2, wheveimoth cont&oobmarmgin

t he obj, ecé‘0 f tgss present invention can be well achieved. If the content
is UppeltSQ @0%SSit does not only cost nore, but extra procedure is also
needed. i s There4 ore he m ost rff erable t otal f .lavgnhoids c c())(rftent
ranged from5 0%1 o 90 NE@@P@UE‘Q?‘ GONMROSILOTL RO HREIFRY the gXtrast odfl.

present invention.als onprises pol yphenol,.compounds. , Al,t hough t.here j.s no
evi dence for pol henglﬁégﬁﬁélm%l? ingorgépggg%r%si‘gblmtlst &@eé‘xﬁ)éc{h%f
pr esent i i .ef errably contain pol yphenols, for pol yphenols
have th‘gégghgél?@?ogﬁe@ﬁﬁ&%gl di zation, therefore the pol yphenol conpounds
may be hel pful for the present extract in the use of preperation of
pharmaceuticals. The content of pol yphenols may vary dependi ng on different

processes, but the contents are normally ranging from10%to 50% as In the
present invention, naringin's content should be 30% or




nore, preferably 40%or nore, and nore preferably 50% or nore, with respect
to total flavonoids, but naringin shouldn't be the only flavonoid of total
flavonoi ds, preferably no nore than 90% and nore preferably no nore than
80% -5 W have extracted the flavonoids containing extract of Rhizoma
Drynari ae (as defined above). The results of experinments and clinical

trials have showg thatljibeo RO INNACLARIME 601 HHOHE Hréparhtidn of

process of present invention has reliable e S on osteop

Al t hougfiellicarfieAfs oY e tredymiii dMoyteobaresises, but it is reasonable that
the activity of anti-osteoporosis of the present extract is not only rooted

in naringin, but7al solgegeofttiny eamenemicordinghtoral few ehiehercatassei ©f
effects with naringin. Under the limtations of present invention, such
conponay§teopor@siesent with naringin and show the activity of antiio

ost eoporosi s. The producing process of Rhizoma Drynariae extract is

di ssussed herei n8afterA Anepairatibnprprdeesag ofr dhes extrgctc oageorskinghdo 1,
foll owi ng steps: [Crude drug pul verizing] -~ water/alcohol decoction --~
resi n &HBPpSIRY: ~ ~ s (water washing) -~ al cohol/water elution --- post
processi on Anong the process, .neaps.to pulverize Rhizoma Drynari a re
common processes to t&)%tmmmgd}@mm@ Q’Wnéﬂ”éla%r‘é”&btwm% taéﬁQﬁpf @ha
granul arity of,powder is too coarse, the active conponents will not be
suf fi ci@?ﬁ@eéh%‘é‘%ﬁed; if the granularity is too fine, the separation of

:éét L?ﬁiﬁﬁdaﬁysgw excpl PUSRESEEBEEE cZactEnl hith R @t " ot be
wetlr “and or sl cohol 1g 788 HeRtosndORRANESS pbRERLB ARG it
conmpongphtdfeY 1o PSr hintdiXhatatherOFp! etely, heat extraction is preferred,

the zs heating tenperature nmay range fromroomtenperature to the boiling
poi nt of extractiong Sqﬁén?regﬁ%ﬁﬁﬁp?ﬁb@w 'a@cb?éfngxt(ﬁ ag | phéfein the
preferably conducted at the boiling point of extracting solvent (reflux).
-6 | rexteseiohes comeuotedew tthugater.extracted with water al ong, the
extraction is conducted under 100C for 0.5-3 hrs and repeated for 2-4
times, while the ol unEhef preparatien 5- 20oceksls abgordinghttoof 8 c rwtereinugheach
time. In case when extraction is conducted with al cohol or al cohol aqueous
sol1§t | @xtEactharis comducted pithaalgobolfwatermdstutieug i s extracted for

0. 5-3hrs and repﬁaited or 2-4 times, while the valume of sol égnt iS'SEiilo
folds by weight dfl.crubBefgpasaian: iFOCeshAcCEOEeHE taay Aeletrhersindghe

S&ES?I‘Q:&OQEP;%; S raeaholin BhE ACORAAE siprbkEnSAd 90 Iﬁ%f/% hae of | 20- 90%
A i ~ ) )
mr;gi i ed based odkne CREieDaRRatR Bhfeesy abcomlif fo cgf;n*é(; 4 Loy Bemin
vent s I PPRDLIY SEILIAIRE NP e BOROTARTEHARIETOPE O LT PL P e Mot et
they adsorbed b M?.eSiTh?‘Q@{rgﬁggﬁl‘g?’n mizg?%ré’mxﬂiﬁggﬁr PE2 ORwhepsity thelch

as Diol ~s resin (manu Uni versit esi n ‘Factory,

Ti anj i PicoRBl & esamol( manuf actured by Ti anjin Bone-gel Factory), WD resin
(manuf actured by the Chinese Traditional Medicine Institute of Sichuan
Provi nce) and CAD440 rEherpx(ammaﬁentpr(mtgsyammbﬁhg%mrlri‘@whemﬂl tHe resin.
The method of this present invention is not limted by the nodel of resins.
The detisithadraporieadsopution resim.esi n adsorption i s described in CN
1072089A, and referred herein with the present invention and incorporated
as a part of it. l&scorBhagneparadonegengess agcancdingries 8nor ildy exherain said

resin has.the highest adsorption capability ng the resins, nentioned
abole, &AM IS WASHEQ by Biateh ASLCTe QA GPIIC Df JBcof X UBLIATHs DIFTRES Abe GHBHN | 5
preferred, The,Zs ratjo,of the ampunpt of resin to crude drug may range from
0.5-2: 1W(t\k}/%C,Ohﬁ)jé?re@l&&kﬂpléwgfelr.@lx UICwpst preferably about 1: 1, which can
be well determn by S rt.. h ;0 is le than 0.5 5 1,
it is likely to ggisw bfﬁﬁciﬁgf%{‘%?@ﬁ k’FoHiSﬁt sg%&@lﬁﬁaﬁol.gi 1V,Vﬂ{3ﬁ%m the
adsor be L I JTA% d may cause econom cal

di sadvan tfzg%gﬁsfsﬂ%wdg%ldgmg@glsorp?lté(;iﬁﬁﬁ)e%%' according to the comon
know edge wel |l known by those of the art, the resin should be pretreated
via known methods b efore a sing, f or a xanple t her esin might b ap
retreated as following: s packing the resin in a colum, rinsing the col um
with ethanol-conc. HO ( 1:1 ) until the effluent fluid is clear upon
dilution with a equivolunme of water, then flushing the colum w th hot

wat er (about 80C) ten-folds volume of the resin colum, after that, io
rinsing the colum w th 2% sodi um hydroxi de equi vol ume of the resin col um,

. o oy e



ethanol. Wiile eluting, the ratio of the amount of al cohol to crude drug
may range from2 to 10. If the ratio is less than 2, the elution is
inconplete, if it is nmore than 10, the eluted conponents will not increase
further and is _g_  econom cally di sadvantageous. |In view of

manuf acturing, 2-5 folds is preferred. After elution, the eluent is

col | ected and coneent rpnechbghtibABIMCS LRS! tof 95 616, fgrein the

Finally, brown or umber p via spray-drying, |yophilizing

or nor eintéhy oThI80HPh tRE'ACOROL Wil Hielreds 4R00%! (edvpr di rectly

filled into the proper preparations, such as capsules, p tabl ets,

granul es, solutidi& orThajmepasationRstaidseeactwndling tof 15hd & esilduexvherein
adjusted to 1.10-1.18 before spray-drying, and is adjusted to 1.3-1. 4

bef or e thecaloohdl ys sglected dirott ymethanod antkethamblct may be pul verized to
fine powder to facilitate the further processes. Spray-drying and vacuum
dryisng are ordi nd tefhai guepardtiainyiprgcessi a@ccmﬁngi rtot ek, TwheRbinz obhe
Drynar ~i ae_extract of present invention as described above nay be prepared
i nto aralcphal sethanekl preparations suitable for ~s clinical uses, such as
capsules, pills, tablets, granules, solutions or injections upon ordinary
preparation procedures. The dosage of each type of preparation may vary

dependi 9. th%;c ﬂPosit'thgf ;ornulation, status of the patient and
clini CM&M&M = se when the content of total flavonoids
o R T
ar elopr ovi ded tg ?ﬁ%ﬂ%t %%?gfst htggl %%%@%%&gﬁn&f |$§P{‘QH ﬁﬂﬁﬁg‘.@m C 75
Exanpl eg10fen ?gm@gg@%%&giggg el B atidehi %gdﬁpﬁ@ﬁxr acterized by

pot assi um boro r-reaction. e elution termnation is

det ermi ned by t hipjgl 2¥Rbv'HPBLOShAsutéidph QNH?‘EXE&%(?‘B (?fEtxathSL i gh

spectronetry is applied to quantitative analysis of tot avonol ds.

-9  performance Fiquul shewsorteowormnpurisoil @f i FL&Ppthesmaco gk t@f i thel ¥
anal yze naringin. Potassium borohydride color reaction: KBH4"(about Sng) is
s addeddlutions ofthe entracto fitanndifferntprosessesf sanpl e sol ution and
shaken up, into which several drops of hydrochloric acid is _added, the

appéar ed cherry ddg.dshpychEBLEhoheomatograph ofithe extuactyaf tixampleode

(sensitivity SS~,g/nl), Oh jse jt is negative jf it doesp't appear
cherry red or fu@ﬂgi- .Shpwsrwéaehf@nﬁt@g%ﬂﬂhﬂ thﬁ %f%ﬁr@?ﬂx@mhke 4,
concentration of O Sng/m is used as control solution. Based on the TLC
met hod in accordance wi th Pharmacopoeia Sinica (1995) appendi x Yl B, each

of 4q, 110 ontkhol and.test. g0l Wtionsg., are applied to one silica gel-G

EI ate, hﬁ&%ﬁfam&'nﬁft&lq:.gvﬁ %@nl ayer Qf 'Fhe m xture of _

t ﬁ?ZSPSE o 1% ¢ anD A ORI i el Bing, Bk Biesrl @%Y%fﬁiéﬁf p%k%éé@l%e
, . . b T

Shoms P Cor s LRTRE, U g A e, % The

correspondi ng sifpetied gresent #heendonV\RARBHA Rlriieamidy A Yige L YTIeS
of total flavonoids: This analysis iS based on t'he UV spectrophotonetric

met hod am tReawteclengdant Shithe plHNs) feomwentex g¥husPOmaaLl OOBotYyOhSm,I
solution: | of Hesperidin standard, which is desiccated under 105C to
const anPolpatiacens piebiayl, guchi ahédyand-idgodiimsal (feunze) FeShgndl baroadin)
inavolunetric flask ( 100ml),., (Final concentration; 0.1 rrgll m ) Standard
curve: (Sthisghddiels) Ui suriast Didspmndi Bomdelarapdfthirst,oetal. and Doariicar e

Feopectmiaelss: NdRaRorx| Balis beoris lhpezenaniOaualiel Smvan: Hit flike.- nche i s
S e R T e e
s ST RO R A GBI RS
://mp![ Emet ri cnf I ;ask er ?@8’%?0 iaf #lér d&p%d"ﬁ%? ﬁr{gﬁﬁ%gl i%%l I@§FO¢1§§§Q§ é %ﬁé@

Fl ok g PLiOBldR, PR ST RFzBhas, DrRRANRS T (e” Sl otABobAH

filtrated. The subsequent filtrate is collected, and io a precise volune 1
m of the filtrate is applied to a chrogatograph colum (packed with 0.5g
of polyam de as solid phase, which has passed 60 nesh of shieve). Then the
colum is eluted by nethanol with a flow rate of about 0.4ml/ m n. About
25mL of eluent is collected and diluted by nethanol to a volune of 100mil.

Aa S n b o o o T o,




Instrunents and reagents: ultraviolet spectronmetry, nodel Zo UV-260

(Shi mazu I nc., Japan), hesperidin standard (fromthe National Institute fog
the Control of Pharnaceutical and Biol ogical Products) HPLC determ nation
of naringin The test is based on the HPLC net hod of Pharmacopoei a Sinica as
(1995) appendix Irl D. Chromatographic conditions:

C- 18- ald f7v4h Si ed it j L deiph '

et hand Y He IEATENILE o Ao B AReBPut i, A hofig TG st
det ecti i " O%teh o td I i :
caIcuIJ?gﬁﬁ?ggﬁggﬂ%hgg%Qﬁ%§ﬁ§gr|ngiP?rg%g’s%ghf%ﬁﬁgﬁﬁé#$g§gﬂtﬁ%ﬁ?%%%gs-m
Pr epar ailiaiysomarentadl 3094 uand@corfiant odimarshgittlan dhe Vvitd vonoRisdRshiorat thdn
under 105C°to constant weight, is precisely Weighed and s dissolved in
met han@0%ndTdiel woedpound neiriregiel per sbealimaiag aheenctatityrobdmproding
Preparati on of sanple solution: the product (ca. O.Z%L is precisely

wei ght exsteagopesisj wlvereasnthec ofifickindy tséreodoisnlower thahaths actvadeteitacts
therein, After 30 mns of ultrasonic extraction, the solution is taken out
to and(kﬂﬁrﬁnxiabﬂﬁénltenperature. Afterwards the sanple solution is

transferred intqQq a 100nL volunme volunetric bojtle. The conical f]ask
washed with met ﬁ&n&]ﬂe ARESEBL hAHENtIQN.c bhei 'i‘?é&{ itjﬂya\sonﬁgisg&mtam éno&ﬁEned

SOl U1 00 Sl D oSO e hanel Shhed Loy Uit ermian L gl s
o Pt HASEs 2, B PR St oB Mo ESuh thele L) bl
O 4 LRI PO HE R ARSI ok PSREEA AL G BE S [P

20 Jap tect OF ¢ et abdhiPe QfRiakrinG N1 il

data r Zf([:%} gg% 8ﬁ 1@&&?21@5%%%35? agﬁ“% um: aéﬂlﬁ%gﬁi})& co‘oﬁﬂn%h;l e( %\_@fc&s
150x6. tockss @1d Tost,PAL168E RIS 10V T rRbidRTis(30%¢ o rBte,the
10, m; Supercentrifuge:” TA-16G (Shanghai Medical Analytical Instrunents
Fact or Yobjebt tdfaﬂﬂ@gsre@éﬁari\ﬁvenﬁan?:@@@ HeShaeld ohiBredeifthe dimteht naagsper
Conpany, Ltd) Standards of naringin are obtained from National Institute
for theh@annpO8h, of deesr mat eontiyc glosanmoBe plbagi extraPpodeedsre Unddsot hecdddye
spectrumconditions, it is calculated that naringin contained in the

pr esentTherafose dhei m ostrprefcaabstetal flavenoids ¢ ontenddanged framr:0% o
Under thq)- 12 present experinmental conditions, the peak of naringin is
appearéﬁ)ét the retention time of about 15.26 min. Al the reagents and

solvents used in,the exanples are anal yti cal ur ade. Water .is ;
doubl e-di still eaAC%OEﬁ%gE@ ﬁlelmea%‘iw%n%ﬁﬁéh@%ﬁﬁ;@rﬁ iPIESGRE 1BYENEONZ ed
and decqgcted | 00nmt_,of ter for. 1 hour ,qtihe extpact tiquid s_renpved
ohd aqdspcha PPRRDT cofinaiuti LAl EH! BRSE 1q 1O Hyi8Rnse Por

det oct i Lo 4S o n il ed h [ S i.ed
to a prlg@ry?g%ygq cc?‘ognnﬁﬁ Pﬁ-dgo:%a“gg%ﬁ‘g%e&}’tok{)%ogbb‘; %_‘% l?géli%'t‘r‘i"?awap?%‘%éte
ratg of; 1, ] Falel | u I

a1, Clin§ A, g prbFers AT a0 iRODOly ol LA SAPRERORS Hsfe the
di hydrocfdteofl@?_oaf anaveridinatisat Uﬁfétrb%‘reo“théd?m ygh@ﬁo'l ncéggcﬁjﬁdy%\%r% n.
After adsorption, the colum isS was washed wi th”500mL of ter and shi ng
|'i qui d glpfobtfor ebechessenk! exiraot Wastheondeco £ preperatdORndf pharftaceutismds.
The starting and end point of elution was determ ned by KBH4 col or test,

el uent Ths corteattaltpeaivpkehalsomawns/arycgepeddime oniubifforent propesstssdun a
water bath to give thick paste, which was then dried in vacuo to afford

1. 88g dhecsonteats areuoronaldy manghog komhi0% todiGlo.f | avonoi ds cont ent of

55. 08% det ect ed hy spectronetry, ;and a parjngin content of 36.6%(i.e.
66.24% of the total ﬁ\l/@v@me@é)lm&miw;wétaruygumsccont@ms ousth e 3@%) o

f th lLuti f RDE, i ngi n, d hl | (X-axis: .
Bngt hi o e IRYS AL ANG; OF Mircn ok ANIVTS: SHEls@DLy: SIPbsBRt Motes awith 3.
bl ank) . F h t t diff. tiati be eb d bet
RO ahd SSRERhgPntobatRLent s, Jaf beflrteif SROLE 37 pE theo Gl lakBheid o ™"

ai 11 or doiar ASEibiRss PREIRTERLDFRN i Atn SRy 81 ot D61y hhidre

hi gh-p Eﬁ*gggge | i qui d chromat ogram of the extract is shown in Figure 3,
in which thereis at |east one another unknown conpound co existing in the
extract. (X-axis: Retention time; Y-axis: Integral intensity). 5 Exanple 2
In the same nmanner as that of Exanple lsexcept that 70% of ethanol was used
for reflux and elution solvent. A 1.69g of extract was



obtained, in which the total flavonoids content was 53.12% and naringin is
32.5% determ ned by HPLC (61.2% of the total flavonoids). to The conpari son
of TLC for several extracting solutions extracted by different processes
are shown in figure 4, in which fromleft to right are chromatograns of
extractant and extract of exanple 1, extractant and extract of present
exanpl e, and naryywi I r I " t ;
substantial ly sa‘r)rvewn}g)h Vﬁ@éé&%ﬁéf?ﬁﬁ%@ﬁ@%ﬁf %;h?ag{iggh%fﬂﬁa% %ﬁ?ﬁ@ﬁgy@ In

the sanp,yRppaie {8s td@ﬁngﬂ 9@@\?@).5‘1" Reerezets bﬁaéxﬁiﬁlefrﬁ_@afhd‘@fﬁrﬂéﬁﬁltrials

instead of WLD resin. A 0.95g of” extract was obt ed, with the tota

f I avonohgise ahiivent thatt the. RA¥zomiag Dmwrimrihevextraet Pﬂbﬁhcédtwge thst prsdesef oo
Exanpl e 3. Exanple 4 In the same nmanner as that of Exanple 1 except that
Dl ol represemtsnvsatiombasadliableeffocts Dn oftebpdTosy. extract was obt ai ned,
with the Zs total flavonoids content of 57.35% Figure 6 shows the HPLC of
t he sextract of iAlthaugh eit4.isFnoh piroveds 18, anunkn®wantheodes, thutt it is
al t hough di f f er ent tyﬁes of resin was used as the adsorbent, the i
corrposiltelaéﬂnéme dbat dhe acliviyodf andi-osteaRorasis i the nresentestpsicsanot

the sane. - 14 .Exanple 5.1n the sane nner as that of anpl e .1 excgept
that 10001F T@ATSsbif MR, RUIANEr SORe QUM CORPANGRIS vah@s@,lazmvez@ge
and 25g of s.resjphs, w ere a sed.r tively, 0 .16 . 20 0..27g.a nd
0 270 D HCIBIR GRS A it BRE T HBAChR G IR0 Ao DROTI iiFeRtion,
fl avonoj C e 9 . 29% 4 5% 41. 88% tiyel V.
The. yi et Tbr e PRIt Vet e Neids ariffelto Al g How oA AGRAT 14t Bnl;
resg)ect(i)é/t%b?orag the total flavonoid ratio are 0.86% 1.05% I|.15% and
.13% respectrvely. The above 1 o data shows that the total flavonoids
extracted fromt Sﬁ{(pd]g‘;m r b S L,nAen L n
the weight rati ngF crude g?g{g@(g%é\sr ggﬁﬁ{ig&%ﬁ%@?j{ﬁgﬁl{ag‘ Q%Fﬂa%ilgﬁﬁﬁeeg%%g@
t hat t hge@dgaQifleéd on i s conplete when the resin is 2x the amount of the
crude drug. Wen weight ratio of crude drug to resinis 1:1, the total

flavonoi ds i n adAotypatel psodecatg pedbyeds aimy confprrisx thedblloasinnsteps: amount

of 90.8% of the full adsorption, with the total flavonoids content of

52. 29% [Chedefdmg, palvetizing) —abwatet/alcatiok dedectiong —r eesin adsquptican r-ed.
Exanple 6 A 40g of pul verized Rhizoma Dryna~i ae was decocted with Zo 1000ni
of Wt efwatar wapblng) st alcohpbwaterelutiondee asdtproggssian t rat ed and

divided into four portiqns averagely. Four glugss _colé 1S (~ nm were
packed with pretASROBE (RD DRICESBoTBEARS dopTIaNCFES RAizamey Drmarige are

Pl ow 1 ae BB EoRPRRSsCSane ) THane ol HRf tar el 4R A, B aRBlge lorlT The
he. ot ruiiHafRycHT, bBAS 8 Tlod EhAe, e “adffe’ QRGN S7AF' A6t W

dsor etk BIEnNST eXapCtabibre ity IS0 e e BaPRiod BRI e
thay ¢ heo RS lfed! dE&OuioA"hag B ETTRAIID! ©heh Tafbe Ry dorerhlfed 1y

300g of raw pulverize i zoma”Drynariae was treated in sane manner -as

Exanpl ethie égpetieacs dfthdsd skidleel irftise b aind Willt @ovBe ldinyiedied to to three

portions averagely, each was applied to the colum (~ 40mm packed with

100g of WD resilp ,otdezntel extcw effeetivendompodeht.eseakingnernticaionoisy
The el uent was concentrated and dried, the total flavonoids contents were

neasur evaien and/opeatoatmdt may Takso dwxtil adopted. shimwiever,t sinee 2hemeThiuteve
Et hanol concentration (9 f_Gr_ ou ) 0% . )
component may not be lixiviated completely, heat extraction is preferred, the
25 heating temperature may range from room temperature to the boiling point of
extracting solvent.
The temperature in heat extraction is preferably conducted at the

boiling point of extracting solvent (reflux).



509 1) 709% 2) 95% 3)01.6681. 8881. 587Total flavonoids

(g)01.6721.8431.53101. 6791.8711. 574x LSD0O1. 6730. 0061. 8760. 0231. 5640. 024 It

can be concluded that the concentration of ethanol affects the effect of

elution, in which the concentration of about 70%is preferred. - 16

Exanpl e 8 Raw powder of Rhizoma Drynar~i ae (500g) was treated as the sane

manner that of a } e N a
TEGALE WHE GhE hdd il §¢ Bralfohe Suithe ke 38 ggdthteo

s colum (weight ratiro o

t he r e%ﬁré)l(@t?oﬁ C}‘S%{ﬂfﬂﬂbtbﬁ%ﬁd@%l@@@'ﬁ@f 0.58 hirfand Péep&él]%ce@ for122<4 tdnds, 3

anount of crude drug (v/w), the nts were

col I ectwHileehy RoRIme &f watehish-D0efotdbdpiveia ht iofeoreldRddrig @achhgniential

fl avonoi ds was neasured separately. The results show that thée elution is

$oglpl egcmg\gg}wheei exiaction 16 dordisctet]l atletdieohbl ovhaldolial sdmeous salativa 3.
apl e 0

et hanolundeirethrx 1orferatumte, %o .crugderdud toextacted fap O, sxihrsi ated vgpeteds. 1
164. 2651. 4224. 876. 72F| avonoi ds(m i i

) 0. 9876z, 236 tames,7 winda .theavobimesof spdvent i915al0 folds by Welght of crude

fl avonoi ds0. 01 73 871 20. 3043. 8371. 737Q. 235 Results in_table 3 t.the
total fdrAKSCHs tHag. Bléh@mhc@%ol naypisg dnethanalhes sthanal, b@nirﬁﬂ\ﬁ{@ﬁlo

07 Sl b 4 o OB A SAE st

obt arnad o6 B ARITOR Fhé e ehna it 7o billE: qa’é’aagngeagaledme
e capute Renin td-Hat e e HURLGRG PR DR P P RREF O,
Exarpl &o700 O Uhareh a0 16 SRR bR Eler0Pe L A ChaltssChre, ot
amount b’éy ngy%cghj@d}ﬁt}] ﬁrégm iPSen@idzed, dried accordl ng to the

ordi nary a small amount of magnesi um st earate was added

and m xed wel | tI§ desidede theOextmidtans otitadhed allagt fo@n Tyalbw fifaredofthiea
0

ef fecti ve conponent. Prepar ation exanple 3, inject abI e rnul ation To 1809
powder aﬁsd%bEddb)t[yaremd iwhidiensay®d erenaeroport adsoeptionl eesi08 uch @8 D (g
injectable distilled water was added. The resultant ~s m xture was heated
to isol vesin lﬁmarfuﬂactlaaneehbW\I ankabhbnwsftleeslnnEabﬁmyeéf iagjiov)eA B8 regin
hours at 4 C thenflltrated ain, usted Ht065and|soton|c

wi t h nddn@nuﬁactgr@@éoﬁad&@@u Hone a@lfr@c! m;m (manufactwied by
ey o R a ALt S D
FoE of e panmamipReFEl B FRARRN Phardiitairilt) Tale. o TG SoptHefiaf s ©
vt r oSS L S RBnds i Robnbipiete Be fHss ThotRIEE, sbPR o iR IetpiReE,
ca@ul (synt ?ﬁm ze@f m&ﬁ@&m@&?weﬁsr ace(?Nll-OermAEj?éé%ar eéetﬂﬁ

Si n0- U deeiTiviithBA s@m@eﬁ%ﬂm%bgﬁ;&o%d dsT®Ppareaelit.capsul e

contains O S~.g of effective conponent) nostic criteria: Conprehensive
Di agnosti c GsadeActorditig t@itie research of the present inventors, WLD resin has

the highest adsorption capability among the resins mentioned above, and is
much easier to be eluted. So use of WLD resin as adsorbent is preferred. The
25 ratio of the amount of resin to crude drug may range from 0.5-2:1 (w/w),
preferably 0.5-1.5: 1, most preferably about 1: 1, which can be well
determined by those of the art. If the ratio is less than 0.5: 1, it is likely to
adsorb incompletely. If it is more than 1.5: 1, the adsorbed flavonoid may not

increase much more, and may cause economical disadvantages.

7.



Ost eoporosi s, according to the diagnostic criteria established by
Speci alized s Conmttee of Osteoporosis of Chinese Association of
Geriatrics. (cf. @u-zhi shu-song-zheng ~MJ, p 169-171, LIU Zhonghou eds.
Chem cal Industrial Press, Guangzhou, 1992) According to the diagnostic
criteria nmentioned above, 70 cases of osteoporosis are randomy divided

into treatnment QNPH i B?EH n irBqig O h - 18- tHRDE:¢
adm ni strated 180mg¥é \;I)\eeltrﬂplo , ?i gd@?g%t’ighngg%%% ?Qggﬁigj o?jo,ttreat n%lsrilltmognd

a- D3 i sl edge vaek kdownrby. thege of thdiadt, they résinnslidsld be. pidereatddnsiat y

of lunmbar (L2-T4) and top-femur (collumfenoris, trigonal area of fenur,

t rocharkreswa 10f ethexsrd eforechsokedf oesxacnplet ke mesis Maghbbe Emetrgat@d ragy
Bone Density Meter (LUNAR DPX-L DEXA bone densitoneter,US). The unit is

g/ cnR. fabkbwemgd trasoni ¢ Bone Densitoneter (nodel 2000- SYS-220, METRA Co.,
Israel) is enployed to check the bone density of md-portion of tibia. The
conpari son of bonepaﬂéﬂn'gtthem&sman(ﬂ edlwnn, treatment in two Zo gr oups:

| . The results of bone density aof |unber (L2-L4). pre- a?_f f\f&ler t r eat,ment
are shown in tabl giBsingagihe colusan webi wphanol-eepe: HE ‘pefwrtl thed

T eat metERR Uil Robis phCHBTHAR VB AU OB A Wt B Rent T ou
0. 8550, 1800, 9540 9dbTe5A. auniowith ol Bl aboyt | S0TCL den-folds, 5
G 11 or spipe o BT BOIS LA ARVER, o o' cont rol oroup. Al so ther e
portl dansi 1y of cAPNIRE Shery D vk 2 SR PREMBoRaS iR B

5: ~&I§$I&Smg§$unﬁ¥g%§ Mfy collumfenoris before- and after- treatnent

int ouus G oupBefore-treatnentafter- 3 nonths

treatnentafter- 6 mnginEswitieadenriuhtiaheedtfluent fluid become neutral.
rou0. 7360. 0790. 7500. 079**0. 8280. 124**Cont r ol

gr oup0. 7480. 0950l T 4fes1N0k théh. 0OBeiSernased with befter eta rleaseerand *then
P<0.05, ** P<0.01 There is significant increase in bone density of collum

f enor i uploadotheaseldition tede elited: and before-treatnment within treatnent
group (P<0.05, P<0.01 ). But it is of_no significant difference within
control group. Purag aébsorptien, fhawsratg should domagontreleds to egrsuLss e-
o tr1 gonap e Gt i CBGFEALY. ahdnaite of indesieial MANBIACEPRUPIIER
(r eat i BB AbADUBOD, Ba5sod 0%t D0KE BoASSHb 16, GBHIO et 6adsOrDHOn
o, 0, MAS D T8 g B bothple otk ARORRMETtalh of, 38} MiEg 5ETQ20 Lomin !
In such case, if the flow-rate is more than 20 L-min, it is hard to adsorb
20 completely, the yield may be lowered; if it is less than 10L'min™, it is
disadvantageous for increasing the productivity.

After adsorption, the resin may be eluted by alcohol such as
ethanol or methanol, ethanol is preferred from the viewpoint of healthy. When
using ethanol, the concentration of which is preferably 50-95%, and the most

25 preferred is 70% (may = about 5%) in consideration of the reutilization of
ethanol.

While eluting, the ratio of the amount of alcohol to crude drug may
range from 2 to 10. If the ratio is less than 2, the elution is incomplete, if it is

more than 10, the eluted components will not increase further and is



There is significant increase in bone density of trigonal area of fenur
conpared between after- and before-treatnent wthin treatnent group
(P<0.05, P<0.01 ). The bone density of trigonal area of fenur increased
after 3 nonths of treatnment with no significant difference (P>0.05). And
also there is io difference between treatnent and control groups after 6

nont hs P g&ﬁ] esyl t n %?ﬁ af, t moeh i &, of
femur p%%ﬁﬁ%ﬁﬁeél%l&e?ﬁsgggg?%t a%‘eqisﬂlh(}%mﬁe\{ nBFagIIle : ‘%ﬁsﬁ‘%% ??.%‘qugne?s

densi t yh@ifebfe@Ehanteric of femur pre- and after- treatnment in two Goups (
X ~s, ~lcnm2) GoupBefore-treatmentafter- 3 nonths treatnentafter- 6 nonths

treat ment Tr eat meAfftegr asltioh20.tha0®laemd. i25eoNeeted 7bhid Casricentrated after
rou0. 6060. 1090. 616t 0. 0990. 6160. 094 Conpared with before-treatnent,

** P<0. %movg@%rﬁmthanmemr reutilide. dfinuply, brBwtn @ wdber Powdefheodbtamed
|

signi ficant ference between before- and after-6-nonths treatnent in
treat nevia gprayp-depatg Olyophilimingl sonomad dsyisiggandi maiviertiihge rldre povederen
treatnment and control (%‘rnoups after, 6 nonths treatnent (P<0.01 ). s S.The
resul t scart bgl refinedior disaetlyehedyinte theeproper praparationsasuehtas eapswes,
groups a,rf shoYvn in table 8: Table 8 ultrasonic bone density in two ~rouus
( x ~s.pulsinblatscgramuisspsobiteons Os4NHe¢HORS.er 3 nonths treatnentafter 6
nont hs treat ment.Yo Treat nent 16 . . .

T 8750, 703 1. CRSIAtHED GRS gof sthe: asaishuccdi: Adiusied 6030, KL 180bgfores1.
0. 5931. 209AgqTr eat nent 1 . . .

3 200 R00LY b ore 15-ailiystash o shael AbelaEs damunen drying. After drying,

vaife. S TRCI RN B, It dP S RN, A0 daetlnle e e
or oop, ‘TR ShERR b A DaPRuct cLFife ke crEmRARE U BT Bhvine,

treat meghd 95 iR 1amstddrose of young adults and age matched increased is
significantly (P<0.01). And the speed sound increase significantly self

conpared wi thin Th@aRh?zUmQr@A?nﬁPﬁ% @kitrgddofigresant enveatioar 28 RIGSEEbP) -
S

Test Exanple 2, experinental udy of RDE on osteoporosis nodels in rats 20
Obser veabbee efifactbeofprepared irtos anyv phtaromeputbcslhpfepatatmms isudtabdd fod
Ovari ect om zed a?CO\/X) osteoporosis nodel in rats. - 22 [ Material and

met Hods¢linicabruggs, RDEhwas qapsules;dpdts; dabilets, eramabesy| solutioPsr ograjaciions
xtract is equiyvalent to 66,679 crude drugs).. RDE was dissolved_ in distjlled

)
wat er t BPANOIEBASENPIEPAGHION Progeayres. bae slasagenoheachdyperof preparation

adm ni stration s conducted. via gastric tuhe. Tretinoin is manufactured by
O onan: LSRG A B0 e per oS Hom BT dRs ety Dhahe patient

conCent g s bR oAk ML SR o AL, B e Moy ompida
vat ety BE 8 SOREMCAL 1 gl oo BhohEt 916 EY, RS BRI i [ o

i xty, f I ts, 1léweek-old, nmean wei ght 234.8y 15. 32g.
O/airlol ec Oht?gfé%'p?rﬁ);%t[%rﬁkty female is Wstar rats, 12-week-old, nmean wei ght

183.4612. 459. Thé RAROWE"BFPndFfie extract of present invention has outstanding
activity of improving osteoporosis. The following Examples are provided to

illustrate the invention and do not limit it in any way.

25 Examples
The flavonoids in the RDE is qualitative characterized by
potassium borohydride (KBH,) color-reaction. And the elution termination is
determined by thin layer chromatography (TLC). And ultraviolet (UV)

spectrometry is applied to quantitative analysis of total flavonoids. High-



obtained fromthe Experinental Animal Center of Chinese MIlitary Mudical
Acadeny. 3. Reagents and instrunents Bone Bi onechani cs Rheoneter was

manuf actured by Stevens zo Conpany, Geat Britain (nodel QIS-25). X ray
Bone-density-neter was manufactured by Norland Conpany, USA (nodel XR-26).
The others are all obtained frommarket. 4. Dose selections and groups: ( 1

) Treti iz ed; vhal r M.y t i

U oups RS E diGiRE RehRifiptog iy B GHPECPT Mnlfrd! &8 Afadtitalesly
(physi [ é'z%ﬁﬁ.ﬂﬁ solution) alone. Mddel group: Tretinoin is given
orallnggﬁz?ké} ; %-EB group: both tretinoin and a-D3 are given orally
70nmg/ kg/ d and 0. 002~. g/ kg/ d respectively; RDE | owdose group: both
tretinoin and RDE are given orally 70ng/kg/d and 54ng/ kg/d respectively;
RDE nedi um dose Pofissiungr bopohtydhtideoicolgP mpéxelionanK BHE g&lﬁm‘t kKirhg) RPE
hi gh-dose group: tretinoin 70ng/lcg/d and RDE 216ng/ kg/d. (2)

Ovarsi ecadded entof DRGt nﬂiescgnmmn%iahqutrfaml af sampldadlytian acdtshaken wpx
groups ( 10 rats per group). Blank group is the normal rats. All s the

ot her gndopwhacle sevesakdrapshof byaroeklompdatidgisoaddedesheaappssedntherny: D3
group: a-D3 is admnistrated orally 0.002~, g/kg/d; And RDE . s . adninistrated
oral | y tied ohdughsid shows, theoex1spanc k@fwﬁ vonona{sensitivét dopig/ml).
correspqndi ng. t o. RDE gr oups. of | ow dose, nedium dose an i gh-dose. ~0 6.
Vot hodtO AT insal TaaaLLIGHot doPum AP RSRRRNOTEY S8 il GRS Ty om ¢ he

i ndi vi dual body wei ght recorded at the end of each week. Tretinoin-induced
ost eoporosi s groups: Blank group received PSS during the course of
experiment. The r S: CQ e n,=~s e .
des‘i%gnat ed st udnyalt?/' ﬂag 18 {g glgf@ H eﬁ%ﬁﬁhoﬁrgﬁl fﬁ%l 9§ﬁg$%&g{@nda%,
after i 1 IS ARRWN rat i nQiA. K: e

arter Bisghgles BRRRRAT AT oAb <K fiohe TP ikt irPACkdRitice
are gi ; r e
PRI Sy s A L s ST 2l e R PNl R
and Bonesbiselgdbasiae appliedr foomdsilicd pelayplafe, SFSrithlas dutstbsvitBote

bl ank and nodel groups are given the sane vol une of distilled water orally,
All t heyppéerlayerups cherermirthirier eaf nbehzere@thiyhgatetatdefonemicmenidowader
above for 12 weeks after which animals are sacrificed and investigation of
Bone De(lsil 2y2.4n3).Bdutteni elutodianithe plate2ds ptaléar neat ahd Mezedy esprayed7 by,

Bone density neasurenents are perforned on No.2-4 |unbar spines and right

t hi ghbcHenamwacehloiidali(AlClzn solutron amsbfimally determined nvwlarr Uiedight at
three ppipnt bending tests of Jeft thighbone of ch ani mal . are performed;

| oad- def Hﬁtiﬂﬂe ﬁbéampkeeﬁﬁe&@datﬁuwmet ﬁ)tbsmscﬁamrcas itﬁate)@fjﬁle
Experi nental  paranet ers: span 20 adi velocity | Ot m n. Bone

struct lﬁ%tr%%éﬁﬁggrﬁ%ﬁ?ﬂé‘i%ﬁ?é%éla enﬁpage1 oad, elastic |oad, maxinmm
radi us, elastic radius, maxi num energy absorption; bone material nmechanics
paranmeters: firstly calculated the Fenoral Section Inertial Mnent, then

e : | . | 0 .
anlel ast i o moaly de SREChbfhetFy A Rt CandS L R HavGhaRES O FTY
of rats in each PhjuRnalpdsei BREI18h W'@W-sﬁfé%ﬂfb&@@&t@ method in

Tretinoi n-i nduced osteot~orosis I1n rats Bone densit ( n?) G ount hi
thﬂeLUPh@Pnﬁzcogoeia Sinica (1995 cg)pendix VA.

i neBl anl c100. 1460. 0080. 1470. 005 el 100. 1240. 0060. | 290. 00a- D3100. 1370. 0040.
1350. 005RDE | ow dose IRpatatiodnsh coafidlRien: 10mg of Hesgeridin standard,
medi um dose100. 1400. 0070. 1490. 007RDE | ar e-dosel00. 1520. 0060. 1490.01 1 15 -
25 Tediieh 19 deBoceatadnsndgr d050Cato eonstimtewe{giviy)is presisglyuwebzined desi t
( /cnR) G ounthi hboneLunber s ineBlank10 I0.140.0080. 130, 009Mbdel 10 ~0. 11
0. 0070.dissolvers sa- maetmmdo. dddmiBoirnosro@lumetric  flask (100ml). (Final
|OMFdOSElOO.120"00525520.00 RDE medi um dosel100. 120. 0050. 120. 010RDE | ar

e- dose 190NN aH08: P3bMBA By om Table 9 and 10 it is concluded that fenoral

Todel group, S And t REPBRACRyREF SUAR0AE sl GRRsef bt 6Pabg orgh
bi onecrtiua g ot PABRBEG PreCREYT BloRkech B TRIR Fat sfibfidhal g, 23500

Struct ysal JTBANAPESSe VR ISA U ethai6E i§ 2Rk a8 the HBAK 88hGot2UV d&ection

- 10 -



cdC0O~ 000bUO'D. ~, "D ~UcC U.OUOOGCI U 'bC U .OcdU

UC- N~ _UC~ 00~0~00+ ~~~+ ~lv, wo~00W 0 0 OwCcd~~~ | ~Od ~o0 oVOO, ~t oo,
-~00M~ J, .- . MWN_ +l_ +l -f-1_ ~ |+l
~-1z0~00~M ~Okc~Il yJOd' MO1~M DX~Q0, ~. - ~ri cdbO zo00~~ N M~ ~D MO M MO

00 '"O-0i00OCOO0OO0O O~bO'"Co04.0~0ON
is performed in accordance with appendix VA), and absorbency is determined

at 284+ 1nm. The calibration curve is plotted with the X-axis of concentration
and the Y-axis of absorbency.
Sample solution preparation: testing sample (0.25g), which is

s precisely weighed, is dissolved in methanol (50ml) in conical flask, ultrasonic
extracted for 30 minutes, and transferred to a volumetric flask (100ml) after
cooling. And the conical flask is washed with methanol the rinsing liquid is
also transferred into the volumetric flask. And the solution is diluted by
methanol to 100ml, and then filtrated. The subsequent filtrate is collected, and

10 a precise volume Iml of the filtrate is applied to a chromatograph column
(packed with 0.5g of polyamide as solid phase, which has passed 60 mesh of
shieve). Then the column is eluted by methanol with a flow rate of about
0.4ml/min. About 25ml of eluent is collected and diluted by methanol to a
volume of 100ml.

15 Measurement: According to the UV spectrophotometric
method in Pharmacopoeia Sinica (1995) appendix VA, the absorbency of the
sample solution is detected, and then the total flavonoids concentration is read
from the standard curve.

Instruments and reagents: ultraviolet spectrometry, model

20 UV-260 (Shimazu Inc., Japan), hesperidin standard (from the MNational
Institute for the Control of Pharmaceutical and Biological Products)

HPLC determination of naringin
The test is based on the HPLC method of Pharmacopoeia Sinica
25 (1995) appendix VI D.
Chromatographic conditions: C-18-alkylsilane-bonded-silica-
gel is used as solid phase, a mixture of methanol-(36% acetic acid)-water

(35:4:65) is used as mobile phase, detecting wavelength at 283nm. Number of

S 11 -
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theoretical plates is calculated from the peak of naringin, and should be no
less than 3000.

Preparation of control solution: Naringin standard, which is
desiccated under 105°C to constant weight, is precisely weighed and
dissolved in methanol and diluted with methanol to the final concentration
50pg/ml.

Preparation of sample solution: the product (ca. 0.2g) is
precisely weighted and put into 150mL conical flask, 60 mL of methanol is
added therein. After 30 mins of ultrasonic extraction, the solution is taken out
and cooled to room temperature. Afterwards the sample solution is transferred
into a 100mL volume volumetric bottle. The conical flask is washed with
methanol and methanol is combined into the bottle. The obtained solution is
diluted to 100ml by methanol, shaked to uniform and filtrated. The
subsequent filtrate is collected, 2ml of the filtrate is precisely pipetted into a
25ml volumic bottle and diluted with methanol to the volume to obtain the
sample solution.

Measurement: Control solution (10ul) and sample solution
(10ul) 1s respectively injected into the HPLC system for analysis.

Instruments and reagents: HPLC: LC-6A (Shimazu Inc.,
Japan); UV detector: SPD-6AV; data processor (C-R4A), sensibility of data
recorder 0.16AUFS; Chromatograph Column: Shimpack C;s column (CLC-
ODS 150x6.0mm i.d., 5um); Protecting Column: YMG C;3 column (10x4.6
mmi.d., 10um); Supercentrifuge: TGL-16G (Shanghai Medical Analytical
Instruments Factory); Ultrasonic cleaner: SB 3200 (Shanghai Bi’nengxin
Ultrasonic Company, Ltd)

Standards of naringin are obtained from National Institute for the
Control of Pharmaceutical and Biological Products. Under the above
spectrum conditions, it is calculated that naringin contained in the present

standards is more than 98% by normalized method (see figure 1). Under the
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pure grade. Water is double distilled.

Example 1
100 grams of Rhizoma Drynariae was pulverized and decocted
in 1500ml of water for 1 hour, the extract liquid was removed and additional
1000ml of water was added and detocted again. The two detoction liquids
10 were combined and filtrated. The filtrate was applied to a pretreated column
(¢ 30mm) packed with 120g of WLD resin at a flow rate of 4ml/min, and the
terminated point of effluent collection was determined by KBH4 color
reaction, that is, the sudden appearance of dihydroflavonone showed the
saturation of adsorption in the effluent-resin. After adsorption, the column
15 was washed with 500ml of water and washing liquid was not-recycled.
Elution was conducted with 400ml of 70% ethanol. The starting and end
point of elution was determined by KBHj, color test, eluent was collected and
ethanol was recycled. Residual was evaporated on a water bath to give thick
paste, which was then dried in vacuo to afford 1.88g of extract. Thus obtained
20 RDE had a total flavonoids content of 55.08% detected by UV spectrometry,
and a naringin content of 36.6% (i.e. 66.4% of the total flavonoids)
determined by HPLC.
Figure 2 shows the UV spectrum of the solutions of RDE,
naringin, and blank control (X-axis: wave length; Y-axis: absorbency; 1:
25 naringin standard; 2: present extract; 3: blank). From the UV spectrum, great
differentiation can be observed between RDE and naringin. RDE has an
absorption peak at around 200nm, whereas naringin has only a shoulder peak
at that wavelength. And there 1s also difference in the maximum absorption

wavelength.

- 13 -
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The high-performance liquid chromatogram of the extract is shown
in Figure 3, in which there is at least one another unknown compound co-

existing in the extract. (X-axis: Retention time; Y-axis: Integral intensity).

Example 2

In the same manner as that of Example 1 except that 70% of
ethanol was used for reflux and elution solvent. A 1.69g of extract was
obtained, in which the total flavonoids content was 53.12%, and naringin is
32.5% determined by HPLC (61.2% of the total flavonoids).

The comparison of TLC for several extracting solutions extracted
by different processes are shown in figure 4, in which from left to right are
chromatograms of extractant and extract of example 1, extractant and extract
of present example, and naringin. From the results can we see that the extracts

are substantially same no wonder extracted by water or alcohol.

Example 3

In the same manner as that of Example 1 except that AB-8 resin
was used instead of WLD resin. A 0.95g of extract was obtained, with the
total flavonoids content of 61.80%. Figure 5 shows the HPLC of the extract of
Example 3.

Example 4

In the same manner as that of Example 1 except that Do, resin
was used instead of WLD resin. A 1.07g of extract was obtained, with the
total flavonoids content of 57.35%. Figure 6 shows the HPLC of the extract of
in Example 4.

From figures 3, 4 and 5 can we see that although different types of
resin was used as the adsorbent, the composition and content ratio of

flavonoids in the extracts are generally the same.

- 14 -
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Example 5

In the same manner as that of Example 1 except that 10g of
Rhizoma Drynariae power was used each time, and 5g, 10g, 20g and 25g of
resins w ere used respectively. 0.16g, 0.20g, 0.27g and 0.27g o f the e xtract
were obtained accordingly, wherein the total flavonoids contents are 53.88%,
52.29%, 42.65% and 41.88%, respectively. The yield of total flavonoids were
86.2mg, 104.6mg, 115.2mg and 113.1mg, respectively, and the total
flavonoid ratio are 0.86%, 1.05%, 1.15% and 1.13%, respectively. The above
data shows that the total flavonoids extracted from the same amount of crude
drug is almost not increasing when the weight ratio of crude drug to resin is
more than 1: 2, which means that the adsorption is complete when the resin is
2x the amount of the crude drug. When weight ratio of crude drug to resin is
1:1, the total flavonoids in adsorbate is relatively higher: the extract has an
amount of 90.8% of the full adsorption, with the total flavonoids content of

52.29%. Therefore, a ratio at about 1:1 of crude drug: resin is preferred.

Example 6

A 40g of pulverized Rhizoma Drynariae was decocted with
1000ml of water for 1 hour (slow fire), and the decoctate was filtrated and
divided into four portions averagely. Four glass columns (¢ 20mm) were
packed with pretreated WLD macropore adsorption resin (10g). Every portion
of decoctates was applied to one column respectively at different flow rates of
2ml/min, 4ml/min, 8ml/min and 16ml/min, and KBH, color reaction was
applied to test whether there was flavonoid glycoside in the effluent. Results

are shown in table 1.

- 15 -
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Table 1
Flow rate(ml/min) Effects Flavonoid in effluent
2 Completely adsorbed -
4 Completely adsorbed -
8 Incompletely adsorbed
16 Incompletely adsorbed

10

15

It can be concluded that the control of flow rate ensures complete

adsorption.

Example 7

A 300g of raw pulverized Rhizoma Drynariae was treated in the

same manner as Example 1 to obtain the filtrate. And the filtrate was divided

to three portions averagely, each was applied to the column (¢ 40mm, packed

with 100g of WLD resin), then eluted with ethanol of different concentrations.

The eluent was concentrated and dried, the total flavonoids contents were

measured via UV spectrometry. The results are shown in table 2.

Table 2
Ethanol concentration (%)
0% 50%(1) 70%(2) 95%(3)

(Group)

0 1.668 1.888 1.587
Total flavonoids (g) 0 1.672 1.843 1.531

0 1.679 1.871 1.574
X+SD 0 | 1.673£0.006 | 1.876x£0.023 | 1.564+0.024

It can be concluded that the concentration of ethanol affects the

effect of elution, in which the concentration of about 70% is preferred.
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Example 8

Raw powder of Rhizoma Drynariae (500g) was treated as the same
manner that of Example 1 to obtain the filtrate, which then is applied to a
column (weight ratio of crude drug to resin is 1:1). After adsorption, the resin
was ¢ luted with 70% ethanol inthe volumeof1x,2x,3x,5x,7xand 10x
amount of crude drug (v/w), the eluents were collected separately, from which
the ethanol was recycled. Then the total flavonoids was measured separately.
The results show that the elution is complete when elution by 10 folds of

ethanol, which is shown in table 3.

Table 3
70% ethanol
1x 2X 3x Sx 7x 10x
Sorbent(%) 0.47 |8.76 1.99 0.47 0.44 0.22

Flavonoids(%) 0.21 [53.11 [64.26 51.42 24.87 6.72

Flavonoids(mg) 0.987 A652.436|1278.7741241.674 | 109.428 | 14.784

% of total | 0.016 | 73.871 20.304 |3.837 1.737 0.235

flavonoids

20

Results in table 3 show that the total flavonoids can be eluted
completely, when eluted by enough quantity of ethanol (10 folds). When the
quantity of ethanol is 5 folds of RD, from which the total flavonoids is

amounted to 98% of the total flavonoids.
Preparation example 1, capsule

To 180g powder of RDE obtained in the same manner that of

Example 1, 70g of starch was added. The two components were mixed well

- 17 -




W~0 3 W~ ~-c W~oM Fromtable 13 a nd 14, the results showed that R
DE el evated the bone nmaxi mum stress, elastic stress, maxi num strain,

el astic strain and rigidity factor of osteoporosis nodel rats. And there is
significant difference in those indicators conpared between RDE group and
a-D3 group. 5 Fromthe results menti oned above, we can see that RDE el evate

the bo”ﬁ}(ﬁ?ﬁghtﬁllg fTA L0l %déﬁ%léﬁ%ﬁbhycﬁﬂlé'ﬁdﬁﬂ Clt8(jﬁﬁga&f ffdctive

i nprove one ani cs prope activity to
i mpr ov &W c configuration and inner material properties. io
Industf(fal prae::ﬂttl cability RDE in the present invention has the activity to
el evate the bone density of osteoporosis patient, to suppress the bone
absorption distinctly, and of anti bone-loss. Thereafter the object of
treat i n@reysiraopor exampler? ablet achi eved. - 32 What is claimed is: 1. An
extract from Rhizoma Drynariae, wherein the content of total flavonoids,
based on the weibot 180gt pe)wedclra)ﬁ RDE zbtpmedeim the same, maaner tthat of
content_of naringin thereof, based on the weight of total flavonoids, is 30
per cenExampis; o/ Ogrof Istarsht neas addeger Thent the mmxairexwasc kngededdwith tao

ER I A e e GURA v B I N
Gl ai m 1ordinap ot ﬁ‘eg NG Wodth o funad BraewhG ol AEBnFSuR csleRtte feas”
1
Ehiaére%%qi%{l aif&ﬁﬁ%%éd%sml %g&igf#’éﬁf@;@ rSle RaGh tf%@?@r%@%gpél thiaf of
1 8. A
forgwgi(t#ﬁg%tlggoces?%glfe&‘?hg ?x{nr act O;ct(::ored;[ Lgat ge(r;lt a?m ftggpggﬁ;isg ng: 1)
extraction Rhizoma Drynariae with water, al cohol or a m xture thereof; 2)
adsorption of the extractant with resin; and 3) elution of the resin which

has abspféipftativh exafisledtinjeétable formulation

To 180g powder of RDE obtained in the same manner that of

Example, 800 ml of injectable distilled water was added. The resultant

15 mixture was heated to solve, then filtrated by microporous filter membranes,
stored for 24 hours at 4 °C - 8 °C, then filtrated again, adjusted pH to 6.5 and
isotonic with medicinal grade aqueous HCI1 (12N) and NaOH (12N), finally
injectable distilled water was added upto 1000ml, sterilized by heating, and
filtrated, then divide into ampoules (Sml per ampoule). Each ampoule

20 contains 180mg of effective component.

Test Example 1. The clinical test of RDE of present invention on primary
osteoporosis.
The drugs with the following dosages and contents are used unless
25 additional explanations.
Extracts in this present invention: capsules of preparation example
1, each capsule contains 0.18g of effective component. Positive control
medicine: o-Ds;, (synthesized by TEVA PHARMACEUTICALS, Israel,

- 18 -



Zs water, alcohol or a mxture thereof. 9. The preparation process
according to claim8, wherein the extraction is conducted with water. 10.
The preparation process according to claim8, wherein the extraction is
conducted with al cohol /water m xture. - 33 11. The preparation process
according to claim8 or 10, wherein the content of alcohol in the
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wherein the resiDidgnd®ic ePReLaaSompirehrns A% DiakaostieeGradeaifor \Pimary
process according to claim8 or 14, wherein io sard resin is washed by

vat er aDsggopoissist accoainghto ehtrdtagnostiretoiteriahestablished bit Spetiadizeld or
al cohol /water mxture. 16. The pr&zar ation process according to claiml15,
whersei n"Corenéttee iofrOisteapuordisis el Ghiresd dskotiaténrofnireriateicsl {cLT0ai-zhi-
preparation process accordilgg to claim115 or 16, is wherein_the content of

al coholshws-seagonhgng MBI BT bohdl) dhoaghaweds eChesnicahdngusiraalaPress,

process_according to claim15, 16 or 17, wherein the alcohol is selected
fr om neéUNAREZ 1& ol . 19. The preparation process according to claim
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ot ook ()- .( Higend §1ghﬁmwmme yBskeve: deusity of trigonal area of

femur compared between after- and before-treatment within treatment group
(P<0.05, P<0.01). The bone density of trigonal area of femur increased after 3
months of treatment with no significant difference (P>0.05). And also there is

10 difference between treatment and control groups after 6 months treatment
(P<0.05).

4. The results of bone density of trochanteric of femur pre- and
after- treatment are shown in table 7:
s
Table 7. Bone density of trochanteric of femur pre- and after- treatment in

two Groups (X s, g/cm?)

Group Before-treatment | after- 3 months | after- 6 months
treatn;ent treatment

Treatment group 0.642+0.120 0.665+0.125 0.752+0.175**

Control group 0.606+0.109 0.616+0.099 0.616+0.094

Compared with before-treatment, **P<0.01; compared between control group,
**p<(.01
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group, # P<0.05

The difference values between bone density (ultrasonic) of

treatment group and those of young adults and age matched increased

s significantly (P<0.01). And the speed sound increase significantly self-
compared within treatment group (P<0.01) and within control group (P<0.05).

Test Example 2, experimental study of RDE on osteoporosis models in
rats
20 Observe the effect of RDE in this invention on both Tretinoin-induced

and Ovariectomized (OVX) osteoporosis model in rats.
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S&10% & ()-c¢ S&I0% & ()-c S&10% & ()-c 000! 0' 0-020_?vU4AS&10% S&10% & () -cC

S&10% M)a}; ]l\,jggl{o ' 10% & ()-¢c S&LO% & ()-c S&I0% & ()-c

ZOSOBoﬁo 0aonN. v%ﬁgg%di ()-c S&L0% & ()-c S&L0% & ()-c S&I0% & ()-c
S&10% & DT@ gW ! S&aoi opogozooonmvt vU4AS&10% & ()-c S&10% & ()-c¢ S&10% & ()-c
5W ! S& S&1 & ()-c S&10% & ()-c 0000000 ) vVUSW ! S&S&10% & ()-c S&I0% & ()-c

Sfcl;(foof%&&( % . c Sfa%% 8@; Cpx%%gv?élc% %@boedﬂg%@p%%@&p%/vl g;? % éﬁ%e&tféct?’ls
equivalent to 66.67g crude drugs). RDE was dissolved in dlst111ed water to a
s concentration of 0.47mg/ml before administration. And administration was
conducted via gastric tube. Tretinoin is manufactured by Chongging Huabang
Pharmaceuticals, Ltd. and was suspended to the concentration of 1.5% with
distilled water. Control drug o-D; was manufactured by TEVA
PHARMACEUTICALS, Israel, which 1s solved in distilled water to the
10 concentration of 0.03 pug/ml before using and administrated orally via gastric
tube.
2. Animals
Tretinoin-induced o steoporosis rats: sixty female W istar rats, 1 6-
week-old, mean weight 234.85+15.32g. Ovariectomized rats: sixty female
15 Wistar rats, 12-week-old, mean weight 183.46+12.45g. All the animals are
obtained from the Experimental Animal Center of Chinese Military Medical
Academy.
3. Reagents and instruments
Bone Biomechanics Rheometer was manufactured by Stevens
20 Company, Great Britain (model QTS-25). X ray Bone-density-meter was
manufactured by Norland Company, USA (model XR-26). The others are all
obtained from market.
4. Dose selections and groups:
(1) Tretinoin-induced group: Sixty rats are randomly allocated to six
25 groups (10 rats per group). Blank group: control animals received PSS/d
(physiological saline solution) alone. Model group: Tretinoin is given orally
70mg/kg/d; a-D; group: both tretinoin and a-D; are given orally 70mg/kg/d
and 0.002pg/kg/d respectively; RDE low-dose group: both tretinoin and RDE
are given orally 70mg/kg/d and 54mg/kg/d respectively; RDE medium-dose
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in the elevated degree of all the bone structural mechanics indicators

s compared between RDE groups anda-D3; group. And we can see some dose-

effect relationship in RDE groups.

2.2 The effect on bone material mechanics indicators, see table 13 and 14.
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k1098& ri gidlity actVOi D teOpdoSis- Addel A% And $here is significant difference

in those indicators compared between RDE group and a-D3 group.

From the results mentioned above, we can see that RDE elevate the
bone density, enhance bearing capacity and anti-impact capacity to improve
the bone structural mechanics properties, and also has activity to improve
geometric configuration and inner material properties.

10
Industrial practicability

RDE in the present invention has the activity to elevate the bone
density of osteoporosis patient, to suppress the bone absorption distinctly, and
of anti bone-loss. Thereafter the object of treating osteoporosis can be

15 achieved.
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