; @GABCDEe3ey~yppqs@ ~6R~T~| Rhi zoma Drynariae Extract for the Treatnent of
Ost eoporosi s and Extract Process thereof Field of the | nvefip

present invention relates to Rhizoma Drynariae Extract (R c!”‘lmmmllmmmm
specifically to a RDE for the treatment of osteoporosis, and thg ..
preparation process of such and the use thereof in the treatnent of

osteoporosis. T, resent,,i nvention s ,al so, kel afed t he net hod cof
treating osteo H%Iafnﬂ tm”ywm¢£xtri&¢ Qfgtﬁﬁniomafmepavgﬁtion

Rhi zoma Drynari ae i he rhizore of naria fgrtunei ( V4 .Sm or D.
baronii ( Christ ) (Esittgpsp,omséﬁ agmﬁrﬁﬂfw?éﬁﬁrﬁi&éb bone fracture
for along time (Zhong Yao Da G Dian (LExicon of Traditional Chinese

Medi ci ne), 1658-1660, Shanghai People's Press, ShangHai, 1979), M

Ke- ChangEetl !al E !! stIudi e&.the i nfluence of Rhizoma Drynariae on rat
Ozste_opolrI ST Y IuI tz showed f_hat Rgi zgma Dryngri ae extfact t
B ooy chan TS SRR SISO GRS ol e R
of feot | Vi DEAb 0T sFElc ATt ROB' TGRS H¥nabf ostRRIICREs, AR thee

nari ngi a elngof h o] b, . .in 4Ma%rEa8n
(Chi nes?ﬁ%&ggpehl\}e | Cl r?gs %E@S%%-Q?lge iplget ktllg%/rea somperfo?trged agfs:}gy%)gg

i ncr ude gdteBpopdsishi Heepresamaineentignogualtonelated tetthel methbdnaf @eat
Ke Da Xue Xue Bao (Journal of China Pharmaceutical University), 1996, 27,

(9, 54Q)stebpbroglifsywtiiu'l—ﬂme extract.he rel ati onshi p between the above-nenti oned

active conponents and the effect to Osteoporosis thereof. Wi Ying-Pi et
al ." @i scl osed a nethod of extracting naringin from C trus grandis Osheck
var. tonentosa Hort, aimng to obtain the single conponent of

nari ngi nBaekgroundiofdhealnvemtiong Cao Yao, 1988, 19, 452) only. Therefore,
it is unknown whether. or n such, net hod ¢can be fitted for qther nagih]gngl
materials. s Sumary1EOMEOTR@HAEIS t eﬁ'bléj)@%ﬁ o méaﬂae&rﬁuneh 2§
Is to prpyide Rhizpma Dry L tract (.herein after also referredas
RE) i S B o A ¢ histe T telSe Webilfies sBdfitr Bag Lredinieht’s Fone
fracture for a long time (Zhong Yao Da Ci Dian (Lexicon of Traditional
15 Chinese Medicine), 1658-1660, Shanghai People’s Press, ShangHai, 1979).

Ma Ke-Chang et al., studied the influence of Rhizoma Drynariae on rat

Osteoporosis model, the results showed that Rhizoma Drynariae extract
partically restrains the glucocorticoid-induced bone loss (Ma Ke-Chang et al.,
Zhong Yi Zheng Gu (Bone Setting) 1992, 4, 3), but the active component

20 therein is unknown. Additionally, Zhou Tong-Shui et al. reported that the
effective component of Rhizoma Drynariae for treating bone injury is
naringin and analogues thereof (Zhou Tong-Shui, et. al., Zhong Cao Yao
(Chinese Herbal Medicine) 1994, 25, 249). And they 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
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The other object is to provide a conposition conprising RDE 10 and the use
of which for the treatnment of osteoporosis. Another object is to provide a
process of preparation of RDE. One further object of the present invention
is to provide a conposition conprising naringin for the treatnent of

ost eopor osi s, and t he treatnent nethod of osteoporosis with the

composi tion. he t echni.ca ts o e present . inv jpn. ar

fol | ow ﬁ@mﬁonﬁﬁ‘ @(ﬁ Pﬁbmg‘lpomnt&g’d%%?n%i M@Q—Zﬂw i%gnié (121533

total flavo ase on t f t tragt %

the zo COlPent it foRnubREPHG Whellss' 8 Bl Bl et edh2pe THiéa 87

f I avonoi and | ess than 100 per cent. 2. The extract

accordi ﬁgﬁFbﬁeg%Aé%gWLgl%ontent of total flavonoids is 50 %or nore. 3
The extract according to 2, wherein the content of naringin is 90 % or

| ess. 4. A pharnmaceuti cal corrpositi on conprises the extract of 1. 5. The

corrp95| tS‘?ﬁ“ﬂ%ig’_r&ergﬁ‘ﬂeﬂtmh ch is used for the treatnent of
ost e0po e extract according to 1 in the preparation
of nedicaments for THe bbRtTRI tRE gﬁé@?ﬁoﬁﬁ%ﬁtloﬁ 193@00Pr60R1@XR71%ma

according to 1 for the treatnent of 0Osteoporosis pr eparation

process Ofyhheiaexéxaatt @h@mﬂl aftet aldo reftwedsaRDE), whiclags iavaiRble fora

Drynari ae vvlth wat er, alcohol or a m xture thereof; ) adsor bing of the
extract ght tv\eaﬂm1€1@’eoﬁ05tadpe®0§1)s elution of the resin which has absorbed
the extractant with water, alcohol or a mxture thereof. 9. The preparation
process according tkha otherabject He m<m9&nd©m|O©mp9611¢01ecb®mphnsmgeRDEO
The preparation process according to 8, V\iperel n the,~s extraction is
conddct eﬁ]ld/vthmuéﬁdﬁ‘hwmﬁbt er thﬁ)il@ﬁrtmerltlo OREQPAOSISt | on process accor di ng
to 8 or 10, wherein th tent .0of al coh in the al cohol /water mi lﬁreis
40-90 % (ww). 12. Amnet |1§r1i0d}r@é/é §8alaEQﬁQﬁS PECRAraiOILHP

wherein the al cohol cted, fraom hanol an et hanol . Zo 13
preparation pr oces@ﬁ@cg F‘F@ 9@1%3 O\%Eg?"ellﬁrq al%%%qlops l%ttﬁ’arﬁfowﬁlﬁ a

adsor pt KanpoSftiSh JSHINATAE: Bl fof; oo tedPaiRGaicSsBopbsRi, BigEhe

The el ull %%%l?ﬁﬂ@ﬁaﬁd?%%ﬁ% fhpEseet ?’uﬁﬁsﬁﬁ%‘?-“%ixéi cparation ¢

proggss according to 15, wherein the extraction is conducted with
al cohol /water m xture. -3

The technical embodiments of the present invention are as
following:
1. An extract from Rhizoma Drynariae, wherein the content of
total flavonoids, based on the weight of the extract, is 30 % or more, and the
20 content of naringin thereof, based on the weight of total flavonoids, is 30 % or
more, and less than 100 per cent.
2. The extract according to 1, wherein the content of total
flavonoids is 50 % or more.
3. The extract according to 2, wherein the content of naringin
25 15 90 % or less.
4, A pharmaceutical composition comprises the extract of 1.
5. The composition according to 4, which is used for the

treatment of osteoporosis.



17. The preparation process according to 15 or 16, wherein the content of
al cohol in the al cohol/water m xture is 40-90% (ww). 18. The preparation
process according to 15, 16 or 17, wherein the al cohol is selected from
nmet hanol and ethanol. s 19. The preparation process according to 18,
wherein the al cohol is ethanol. Brief description of the Figures Fig.1
shows HPLC chr omat ogra of standard naringin,as control..~o0 Fig.2 shows
the WV spectrogra g of §§aﬁ§a&ﬂ3 et AC @?@n&)ﬁgti o) o1& nggﬁmtéep of
Exanple 1 %nd bl ankfsol ution. Fig. s&ows HPL.C chromat ograph of the extract
of Exanpigdicarpegts; fQn btk thaat rOEERPOIOFSE chr omat ogr aphs of the

sol utions of the trac fr? H:I'f rent R 8585 i ﬁgg&ﬁ Sfl’ E C
chromat ogr aph of t'he exﬁ%ﬁcp g’f %Exé?ﬁﬁf@ g Cﬁfg SWOV\g LEEh %ﬁg{n gllIaB{;
of the %gag@rc%isExarrpl e 4. Detailed Description of the Invention In the
fol l ow ng "deScrrptions of the present invention, percentage Zo represents
oventi on, R zoms-Dryriar | BSPartiph (HOcERE b e \GHIR PRERAIng fo, s
plants fd’ trfsqnggnus Drynaria (Bory) J.Sm Pol ypodi aceae S.F. Gary, such as
Drén%rlg }‘o tu_neCh_(Kutnfe)qéJﬁSr'n DRQ?,Q\%)E!IE (Chlrf;;_) E)!;I ;(EmD. si@n(h;& %Tel S,
and D. del avayl Irs xtéactingr ' AaFEié QTR CE @& o
t he genus Davallia Sm ?’;md t he nge. I'n ther%)resent i nvention, plants used
as Rhi zamixfrenhereef:may be from one single species or a mixture of

mul tiple species as descri bed above, and is not limted. The inventor s
have conducted an i nt eR}iadsorbingsof e eatrastant vathiresiat apdrti cul ar extract
from Rhi zoma Drynariae_or the single conpound -4 nari&gi n have the .
actiMity of inproving d3edeponaxl the mesngviich bas absosbed why extercanhayith
30% and content of naringin in_the flavonoids is nore than 30% The
conpoundVAET; ¢‘hh9139r§en"ﬁ?(§éf%ﬁlﬁrﬁﬂ activity of inproving s osteoporosis,

whereas the efficigncy ereof is l.ower than the active extgact descriﬁed
hove: I m the prosine i EDEnaneRaraHEs SIARERs mICROrHOE ot nBmotl ot b (he
shoul d be ,30%. (wt.%9 or re, eferably 40% or nore, nore preferably 45% or
nor e, aneﬁ‘ti‘%%ﬁlgﬂrlé?%r@eaowgﬁlrw% I yThough there is no Barti cul a%/ io

upper limt for t co t .Q fl Lds i c fr
305 1o 100% i n ¢ ha O r SBF, Hicnaifon ., HBCENS cnedlicileril & ek’ W
choige chtﬁéaggﬁqstqﬁg}dz,?ﬁed @%{H Mh@/ﬁﬂﬁr%‘ixﬁﬁet otal flavonoids is 50%

or nore, t | ec S present invention can be well achieved. If the

content is upper tjan 99%e pierfi@8tioROtprovkys %@%brdﬁf%ﬂfco@brem,rw}m@ﬁ?dhée

is also needed. i s Therefore't he nost p referable total flavonoids
cont ent camged dfradcohodintthe Hoshobevatedimixtiiee iHd0pHOENEw/®)hod, the RDE

of present invention also conprises polyphenol conpounds. Although there is
no evidence for pd2:phebhe preparation precesst acsorbpgr tesi8s,1bwtr 1 he velxereant
of present Zo invention may_ preferrably contain polyphenols, for
pol ypheribiesalegholtipselected from methanol and ethanol.
20 13.  The preparation process according to 12, wherein the
alcohol is ethanol.
14.  The preparation process according to 13, wherein the resin
1s macropore adsorption resin.
15. The preparation process according to 8 or 14, wherein said
25 resin is washed by water after adsorption of the extractant, before the elution
with alcohol or alcohol/water mixture.
16. The preparation process according to 15, wherein the

extraction 1s conducted with alcohol/water mixture.



activity of anti-oxidization, 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 tile contents are normally ranging from10%to 50% is In

t he present invention, naringin's content should be 30% or nore, preferably
40% or nore, and e eferably 50% or nore, wth resp t ot al

tt .
flavonoi ds, but ndri-ngi hEHYEPaRAHOBDIAEESS ASLOr AN AGI 1O T f@t xyherein the
fl avonoi ds, preferab no re thap 90% and nore pr bl y no nore than
80% -5COIMRBN@IQQ%&&éggtaﬁ‘éoﬁpﬂwg%a&l BRE 4§ 4{%n§b§)kz}\é(§¥)-of Rhi zonza
Drynari ae (as defined ve). The.results of expgrinents.a cl i.ni ca .
trials have shown I&ﬁat afﬁ@ %P?B%W&Wﬁ&ﬁﬁé@%@ﬁﬁ&&g%ﬂrﬁ%uigaow p YEEI€l
process .f RQr t.Lnventi |.l.abl ts on osteoporosis. s
Al 't hougﬂBFt(‘HPgﬁﬁgt‘S 8?%??35333015@“%8@??@95%@3{0&]but it is reasonabl e that
the activity of antg-o p J t e L act i o] r
not eg i n naringi nﬁtgbut Sgﬁgo%ggﬁr%&gﬁ%rﬁg%ﬁ%ﬁen %&@Eﬁgh&ﬂaa %;avtweﬁgtéefm the
synergi Cdl@f)fl%ﬂ?@’(ﬁéﬁbpa” ngin. Under the limtations of present invention,
such conponents CoO-present with naringin and show the activity of anti-~o

ost eoporosis. The produci ng process of Rhizoma Drynariae extract is
di scussed herein after . A typical producing process nmay conprise the

foll ow r}yrﬁgfqms'cﬁ@moqtrtm p&uﬁgsj zing] (err) water/al cohol decoction
(err) résin agsorptron (err) 1 s (water washing) (err) alcohol/water
elution --- post Higckshows HNRhE ¢homea h ofatendardonhmarpinasRortroh
Drynari ae are commopn processes to those skilled in the art and are not
linmiwed. If the glgu ashowsofthpoldi¥r spectrograplss@f tstendard veanngpondhes

will not he sufficiently extracted; if the granularity is too fine, the

separ at iseusionef the esdracs afolnampleal and bldadcsolaiiony be difficult. Such
can be readily deternmned b experience of those skilled.jn the art,
and w11 not be. | g b&NOWS bflgﬁﬁ clarametogiant Qgé}g?\ﬁét&ﬁmgﬁﬂmlékaii ng
extraction by water. apd/pr alcohol may also b ed. However, .sing he
offect 1 ve conponeitiZay SHEP D FAMBRESOBo ad@ﬁiﬁpr@an?lﬁ%mﬁ by ittbe
preferr he z er.ag r romroomtenperature to

t he boi %%rlﬂhgg’lsn(?fQ?gékwgﬁ%{%@%ﬁ?&hﬁgggiﬁer ature in heat extraction
is preferably con t i Lyl i i.

(re]Pllsux). -6 Inqjégégg\}/l\ﬁgg Pﬁ;ﬂg%}y&ﬂ”grﬁgégéﬁ:a egfﬁgéﬁﬁidﬁtmt%ﬁpg %‘ng,
the extraction is HPEC dRR%m 2-4
times, while the vfggtz@ngﬁg%wat erCi s b- 2%?(?%%@ éwﬁgu"gﬁ@?&‘%ﬁpﬁ?&‘%ﬂ%ﬁg each
time. In case when extraction is conducted with al cohol or al cohol aqueous
solution s under reflux tenperature, the crude drug is extracted for

0. 5- 3hr Petwiledddeaseriptoon Df4tli¢ Imvention e t he vol une of solvent is 5-20
fol ds by werght of crude drug each tine. The al cohol may be methanol or

et hanol, and et hdmoth¢ Soplossmg eltstriptianse ofi theppresentf insafidign, pleecentage
adopt ed, the concentration of et hanfl i's pr,ﬁf@er ably in the range of
20- $0% IAPECSANtst Welght perraitiagaeunicssspasalicallyeldérifieder ence only. It

Shours De-understBol ek 5k FAGARHG8n 1ot AB7aftickn St b T e
P Pren: ah R Yok, ISP LA el Rt FRAERhs B RS TRty e OBl DT S
oot ory PADuTp iRt RSy Dol LS g Ph b R RLYSSR 1t P
Wb renl o) 1 by . T odi 1 B ; .
s chuan GROThaiane d?%‘&"?%@%”?ﬁ@nR-Z@%?ﬁ@ﬁ%y@ﬁﬂ’sﬁ'e.% 4“1%“”'&09%61(1
= o | . ) e o
by (e, ALfAIEMRiE. el PaReHAs She Qe DACRNIA AL 460 itk 1te; 1T heC
descri bqﬂ-eisen%&@ﬁ%&%laﬁtyfius@a IS’ RAiAnmel Dryhlibidé by deefforhnyedisigle

and incorporated as a part of it. According to the resedrch of the present
i nvent orspecféPoresnmixbase of multiple species as described above, and is not limited.

The inventors have conducted an intensive investigation and found

that particular extract from Rhizoma Drynariae or the single compound



t he hi ghest adsorption capability anong the resins nentioned above, and is
much easier to be eluted. So use of WLD resin as adsorbent is preferred.
The zs ratio of the anbunt of resin to crude drug nmay range fromO0.5-2:1
(wWw, preferably 0.5-1.5 : 1, nost preferably about 1: 1, which can be
wel | deter mned by those of the art. If the ratio is Iess than 0.5 : 1, it
is likely to adgorb incompletely..L.f it i.s nore than 5: t he, adso

fl avonom@rh‘wmn 3‘f€’nc,¢?1@a§§t1ﬁﬁ%)h Qrﬁ)rlﬁlprédeBHQSmoéb%n&m@&g the“ex laC

di sadvant age

knowkedd;’@s%éﬁﬁndl&n&ﬁi“ﬂ Yt%@%wgﬁftggsgwél tlﬁérereé'eﬁ 601 BUBE (RuenEifesE
Bat ﬁdng A gisotiong: Rt 208 rind o ay ﬁﬁgl?gle%ih ?Tﬁﬂeeﬂaﬂ@ﬁ?ga g @8?‘%@#{“
G 1 ut | o e h TS &&%9@9%@%]@ BeF Sk AL AR, thRCA2uF LR of RBrgying

t t
T hep ng SRECRERGSS, SG D pHTEICRlcy OfyEBT 18, IERy e Tharf thtacd X exticts |
and fi ”"i‘iés\’:rfﬂé?fhﬁ@v‘é”h wat er unt|I the effluent fluid becone neutral. The

resin is then reverse-rinsed wwth water to | oose, and then upload the

sol ution to be ellut ¢de present ! M edtFoN, pthé)rtotélhﬂef\idi‘l%lHQt Qoﬁflﬁﬁbd ﬁ? RDE

controlled to ensure conpl ete adsorpti’on. Generally, at the tinme of

i ndust r ishloutdrisd 30wt idremdreopreferably #1036 @minopeskestenptdfetokad 6%

resin is enployed, the adsorption may be ensured to be conplete if the

f1 ow r ator maomzjj asd ethass neefefab lyniS0%. ot meneh Tdemegh |thermasfnovspammjlas

nore than 20 mn-1, it is hardt o adsorb_ Zo completely, the |eId nma

| ovgp ed;upper hrmé fosgheteentenoof, rtotallﬂavonosds:uwhmkaﬁaad@@)u&ng frowy é@s/o ng

t he produc y. After adsorption, e.resin may be_eluted by al cohgl ,such

as et hart@l iéw nrr&woq:xtraﬂhala]@wei@rpwaué@ ﬂ@@sid%fmlgﬁbevb%m@@ien@? IQ%y

When usi et hanol , .t he con entration of s preferabl 0- 9596 and

the nnstonfgzﬁl%eéfsem@@qS& SOT e CObERt Ot TayRERHE 3 SHed Tre; The
anmount of alc%hol

N Ludte Sﬁignmgeéem dvsfiignieat e Wil ebhidved. ot FRukntls fpbd

ﬁLt“ | et OPERT iE sy obfy 5L SRR B AR PAOEAFECRE AR e
col T‘éi‘féﬁ‘“éf%bééﬁil%‘?‘r%%? ﬁé@@%ﬁ%&#ﬁ?@?o ﬁﬁan&“ﬂe?“o?f?%?ﬁff.b%% 0%to
Fi nal I y,9@ppwn or unber powder is obtained s via spray-drying, |yophilizing

or normal drying and pul verizing. The powder can be refined or directly

filled into the pAoperdipigener tid presemtuahetd®d;aticlRBE fl psesdrabietention
granul es, solutions or injections. Relative denS|ty of the residue is

adj ust edilso ¢oAtprisds podfyphensipr eyagotinds. Abthougladhest ad no tvidenee for

before vacuum drying. After drying, io the product may be pul verized to
fine povahyphenclcidampoundse dgainsicrogicoposesis, kpt ashajrq/xtmgc‘an@lf VRLRAEH

D yrir | ABVERICEL (Y S»%EE@ ﬁfmﬁéq&%&a.”ﬁgf‘ 70 BodOabBOL m Sefabe
capsur oAy SOt anfiepsigRangs eerehiis BRePaY phﬁ%@i CIEDOYI oM naFy
Gepena tE B! RO AHenBLrsHin SRARE iR ET s, oL Prfie it ﬁi‘gﬁﬂrﬁﬁ%ﬁeﬁﬁa?ﬂs
n ro- i Loegm iR el EPTERRbne LY PR ?ﬁ“f’&eﬁaééﬁﬂé\%@”é@é@gﬁh% FEIBE,
portlon%p@ggnﬂﬁ&hggﬁe #ﬁ?%ﬁﬂgﬁgﬁ*ﬂ%@{P@WeférQﬁy of present |nvent|on

has outs I nNg act|V| eoporosis. The foll ow ng Exanpl es

are jrovided to i lIh“%lt]éan’éStﬁlﬁ% iﬂ\)@ﬂiér?”lﬁ?ﬁlgiﬂ §‘Oé t'ef‘i‘ttchSul'd1 b%“YSO%ym Zs

Exanpl es The flavonoids 1n the I's qualitative c aracteri zed

pot assi umoe] qivederisy( KBW) oeohture! easd i AivreApdefdrably LSO%N dlerrﬁbt“@t weith i s
respect to total flavonoids, but naringin shouldn’t be the only flavonoid of
total flavonoids, preferably no more than 90%, and more preferably no more

than 80%.



determ ned by thin |l ayer chromatography (TLC). And ultraviolet (UVY)
spectronetry is applied to quantitative analysis of total flavonoids. Hi gh
-9 performance |iquid chromat ography (HPLC) is applied to quantitatively
anal yze naringin. Potassium borohydride col or reaction: KBH4 (about 5ng) is
S added into a test tube containing about 5 m of sanple solution and

hak , int j | d hyd hloric.acid i dded, ..t h

oppeared cherry rUE Davey SKaPsIGhons (Y OBOIGE RRAHRING ISaFatt 8y oRbROMa
itinity 55q/ . h i Lt A i if it. d "t h

55, T Dt Bl SR

Sccor aatavtshivi SRal i R d D b iBiag B fach hrioMiicbd DR Brobess of

trol <UL j i | -G plate, aft

g ht rgleaf‘gég;b{ﬁfﬁ%&ﬁL}%{éﬁfﬁé@ﬂ(&?p@fﬁﬁeé%oﬁ?ﬁqé%@%-e%iteine- othyl | o i.

take% out and ai#§§PW§§$a¢gdﬁ%y“é¥uﬁ?ﬁﬁﬁ?éﬁ%bF@@éq?ﬂi%ﬁﬁj@@§?§¥§oﬁh§n is

finally rdasenabnreehan des a‘é‘t’i\}i;ﬁfﬁf aht13§§tt@@o]€b§ist 8F(thea eniO¥gaét is not

fl uorescence bl ot sanme color ds that o contro e correspondi ng

site of dgiily mgted irZaakiiginedbut AI%d Konde dthet @b'rﬂ?oﬁéﬁtywkﬁcﬁfniaﬁéhhve the
flavonoi ds” This analysis is based on the UV spectrophotonetric thod in
Phar mac apyerirgiSitiiects (1995hadppendiUndéy tReelanaitionsodf eat 9@lewition):
| Ong of Hesperidin standard, which is desiccated under 105C to constant
wei ght, suchpraernpehngnteiavpdesent XeitHi naningsd andnshbwndhe( 20ty iof anti-
volunetris flask (100m). (Final concentration: 0.1 ng/m) Standard curve:
St anfar OKEOROTsIS. of 0.50ni, 1.00ml, 2.00md, 4.00nd, and 5.00ml are
precisely pipett and diluted with ne nol to 25nl of volume ., .
respectively. Methi@AIO0HICIRE PIALESHLO wenirynarise gxteagti ndiscussed
is perfirnpd %E accordance with appendi x VA), and absorbency is determ ned
at 284 NHHNPE el i bration curve is plotted with the X-axis of
concentration and,the

testing sanple (d§é§8y¥ﬂax&ghﬂﬁggg%%#ggggﬁﬁysa ]tﬁgéﬂmﬁékﬁﬂggiﬁggﬁgﬁéon:
ot o AR TS S g A BHS BT L FosflP P, 29
flask | SwWaehSdauhin)Tel Bramol Attt BRiton LLARbE: hlodbsdohr ansferred into

the vol unetr solution is diluted by nethanol to 100nl, and

then filtrated. TAmEUDSBRUPROCESY,! hiadis $o COUNRSIRY . REROma | Dryndi e S8e
volune 1nl of the filttate is applied to a chromat ograph col um” (packed

with 0. spmimenl peoceisessts ahiodepbkilted vini thehast padsade 6AorH mitid. SIf ake) .
Then the colum is eluted by nmethanol with a flow rate of about 0.4m/nmn.
About 2Fmanofladtyeaf pewderl esttd acwhrde] whed aoyivieetdoanpbnents wollumetobe
100mL. ~ s_Measurenent: Accarding to_the WV spectrophotonetric nmethod in
Phar mac spdéicaest]yi exracteats )i dbpgranulanly 1heoadswe, dhecsepdration edepiteacted
solution is detected, and.then i ds concentration is read

| £l

f r ord0t hSHEHRMaA CELQQF&CH%W&;FQ?\Q dTRenlte Sy san e reo dye{ﬁetermmed by
(Fr om ¢ HBergparigics S fiPse SN UEd RaNEdHE: shd 3F TPRRRECITEas: and
!B e oyt SO LR S QAR T PR By
Ch t hi Lt s G183kl eyl Si b =silig i
Sol i d pragiet ghdigE TRILORRT nf] IRy B, AL TP EE R ffedsine ceffefthes
used as JBBpbRcRangy H6F BELIRE iMRELERISItEly, RBRBx4ER6H 87 prefbrred, 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).



theoretical plates is calculated fromthe peak of naringin, and should be
no | ess than 3000. Preparation of control solution: Naringin standard,

whi ch is desiccated under 105C to constant weight, is precisely weighed and
s dissolved in nethanol and diluted with nethanol to the final
concentration 50ug/m . Preparation of sanple solution: the product (ca.
0.2g) is precisely weighted and put jnto 150nL conical flask, 60 nlL of

met hanol is addednt Beseiwhenr the amdeaidivgots wxtragiedi witktwaten alongnéhe

T B e e e TR il St e
o e e A T S0 5 GRER o SERAE T
i i . ,The. i i 2L

RS T B SR DT R U o
o2 U 1 T O TR MR s
S T e D O K S et
C R4A), il i : o
(. 74) i ! Aoke TG ACOREN iy e SALABAT CE BB ol iy
CL8 col yre fbARW fomMhdvichdTht SBSAPNIHENIRIoFR, 166 ¢Shigeghation of

Medi cal "Anal ytical Instruments Factory);” U trasonic cléaner: S

( ShanghaithBhoheigaptefetably tihasiesi angenpan20-90%. Snehddl dhe ddatameasioned e

obtained from National Institute for the Control of Pharnaceutical and

Bi dli0gi cilowe adeclior. rafiedence o yatiovansbecmodifiednbasedrom the experadmod af ed
that naringin contained in the present standards is nore than 98% by

nor mal i zeatsont bddthe eaatf agdar et Khoulddbe uhderstopd thatr sucht chapges ranet alot
conditigns, the peals of naringin is appeared at the r etention tinme of
about 15hexomd the scoperef theipeesentanyendionnt s used in the exanples are

T B il
aded g{?digs&rbs@ﬁe% tinn WhTH W\B_}@b‘?‘EQ@F'F)%I:‘Pfeq%ilemtlB?mfeqséﬁE%gﬁﬁr?e%m%zmk?éiEd
ui e 12050 (P et B YABRa) ST bR a9 d Bl AEES 50K
sudden SpanfficeEFed By Rt BOnEHl Halldhl) - WD refie (Mhmiddturtd: by e

in the ]?chfe| @%@ﬁe§@5{"1ﬁdri]t?6hﬁlf MEaRs: HbiI%@titﬁf@ofﬂiéﬁﬂaﬁfﬂ’@ﬁn%@%@ @AN-40

1
500nmL of water and washing liquid was not-recycled. Elution s conduct ed

wi t h 40Qrkief (nigfufadaned. byhelwdiseit Pharanteanitady), netcdf Theumethodadf this

determ ned by KBH4 col or tesSt, eluent was col lectéd and ethanol was .
recycl edpreRest duamvenenevsipaoat diineda byatthe baodel oodi vesinsi ckhpasietailed
which was then dried in vacuo to afford 1.88g of extract. Thus obtained Zo
RDE Mad descsiption| af aresinisadsoméian ds 8es@sbed enedtNd 0R2089 Apend asfermred
and a naringin cﬁnﬁent of 36.6% (i.e. 66.4% of t3§1total flgyonoids)

det er m nEQICHY WItNANSPIfscat 2nygeHO T URCeRQetatemasta pPAE @bltut i ons of RDE,
nar ingin, and bl ank c ntrolﬂéX—axis:

C wave. | engt h; Y-axis: aQ?iQBency; 1:

Zs nar ingin stard§FORIINE tQthgdiseargh o thePresgPLARy enfeitsm @estr has
e el AR S0 U s R R A
i mum TBG0Y peftSh e RS0 e BE WD e BaRisOrhRBL R plefeiréd“The
chr oyt Qg Y HEAREUNRCS S 1EsB W 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.
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in Figure 3, in which there is at |east one another unknown conpound co
existing in the extract. (X-axis: Retention tine; Y-axis: Integral
intensity). s Exanple 2 In the same nanner as that of Exanple 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

T ot oor STl M 0ol s 1810 i

; Al e n . :

ar e ohr FRABaR VoAl dnorkBrnthase Sincatt, sheaFanpsbobIT B phekdrfed K"
f .. .and i ngip..E .

The oxt ke gREtbans tuntate P Kon & PRl 8! Pl Bt D ERetfpEd A0

al cohol . '”% le 3 In the same manner as that of Exanple 1 except that
AB- 8 regp sed instead of W.D resin. A 0.95g of extract was obtai ned,

wth_the total fla I : % Figure 5 shows the HPLC of the
; SEERIEE (B TSl i ol

extr act of ?0 Exa same nmanner as that of Exanple 1

except that Dl ol r?frhégngg%hés%lym eqdiief eldhdiesone. AHCIOZSOQ:N antil aghe

was obtained, with t ot al onol ds content of 57.35 Figure 6

shows 1 el Miid fseclesl pn dilutivrbsatilaceduiviclameé ofuvatersthén and 5 can

we see that although different types of resin was used as the adsorbent,
the conposition andlshihgnttheatcobunin fwastorisotiswiatert Habextr &€ )arten-folds
generally the same. - 14 Example 5 In the sane manner as that of Exanple
1 exceptvdlnate dfighefreRz cobsmay afterrthaitae power was used each time, and 5g,
10g, 20g and 25g of s resins were a sed r espectively. 0 .16g, .0 ,20g, Q
.27goa nd 0 .27g oringingethe acluoin with ddpasedimmchydooxigde cquepbimet aé
total fl avonojds fontents ?re 53.88% 52.29% 42.65% and 41. 88%

respect it @ﬂ?SUTﬁglym@b@Hﬁ 08l 1 avonoi ds were 86.2ny, 104.6ny, 115.2ny

and 113 .1 ng, respect.ively, and the total av id,ratio are 0. 86%
055 1 Isbeand 1 THenE ik Bteoiptl the bt MuihRiotdheutiale s ne
total flavonoidsgxtracted. fromthe sane. ng . rude . dr | S ot
i ncreasi ng when t v&?rsbl?‘]tlsr glﬁ?% Befevqygﬁfféﬁg&ﬁg&tlﬁ{ r‘&@feﬂ' itg ﬁ@?%e’t ﬁhﬂniﬁe@
whi ch i i$ conplete when the resin is 2x the anount
of thengﬁ%éhg?‘%gw@@ﬁf%%h@ﬁ%@. o of crude drug to resinis 1:1, the
t ot fl avonoi ds mhRe; s nelarivgl i : S
ot 3k 11 2voroLd B> bUBHSoR, HAkAokeltadl Sl Y cBkiatea s cifule
of 52. 2%"(’9mé£@céeid§cﬁpti®rf.éGbﬁe?éllﬁ,bQPfheltilnéfoftiﬂéﬂl%tﬂﬁpmaﬂi@ﬁad’tidlﬁ while a
preferred. anple 6 A 40g of pulVerized Rhizoma D~~ynari ae was decoct ed
with Zo ciQmd (ef 366hem)f packedouith( $00kef of egsinaigl ehinsl cdsadcthat edverption
filtrated and divided into four portions averagely. Four glass colums (1~
20m) wemaypae leasurned Hopbetaosnpleteif Dheall ovpoate heésadjpisie toek0+2( Lon)in .
Every paortion of decoctates was applied to one colunm yespectively at
di fferedn suely ¢ase, ed re Ziopyarate usimorertham 2Bd mm aHdls ardiion adsesd
KBH4 col or riaac i on vvas,%s applied o test whet her ther% was flavonpid .
gl yessi dompletgly etheupinld meay be yweredwal iif tsadess than jlOL-mimp) & s
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



Flow rate(m / mn)EffectsFlavonoid in effluent2Com | etel adsorbed-4Com | etel
adsor bed- 8l nconpl etel y adsorbed+16l ncom | etely adsorbed+ It can be
concluded that the control of flow rate ensures conplete s adsorption.
Exanple 7 A 300g of raw pulverized Rhizoma Drynariae was treated in the
same manner as Exanple 1 to obtain the filtrate. And the filtrate was

divided ~o0 to three portjons averagely, each was appl.ed to t 0 L ~

40mm pgera@@nmalﬁioa&%de@gﬁ@gﬁn)Ht Hb@}welcﬁ?é@a%&fﬁcr@tl%o{fﬁ fﬂLlHn e'ﬁ%nt
concentrations., The el uent was concentrated and dr ied, the total

f1 avonoiti§I&8Rfent s wer a ~s measured via WV spectrometry. The results are

rone Sose 6o” AR AT ERDTIRL, ENGRLINARAh 8 LoholihdR it
01.6 4 . . 0 4

égﬁ, oo domer o st dE rab fediiRee: FORARY: Blolmope Srite nOfiier B ihifed

Bcarpl 18 YAYEOnnE: d CRE iz O, ShuBAL dry by it Bl FLALHEE Theowder

manner (BathefreBRAPHE diré@dgfﬂ]@éd' ihitethe ?rbgbff?rébhﬁiﬁérﬁs%rwe% é‘@@b?_@dlés? a

s colum (welght ratio of crude drug to resih 1s 171). After adsorption,

the resipiljsamtsictsitgnules hegluaers bhanjeletionts t he v olume o f 1 x, 2 x, 3
X, 5x,7x and1l anount of crude drug (v/w), the eluents were

col I ected separ atRe¢lativig atenwity hof Hbeerésidoke uasadjustad! ted. 1. Theh. ihdeforal
fl avonoi ds was neasured separately. The results show that the elution is
cog}ol et sprapadpfing, andys adjbistedstofl 3ol .4t befamle vabiem dsystmwA fter deying, 3.
Table 3 70%

et hanol Ithex predugl orsy bbat pujvenzed7éa. foe 4rowdeo. teFfanititatedshey durthss. 1
164. 2651. 4224. 876, 72Fl avonoi ds()ng) 0. 987652, 4361278. 774241. 6741009. 4%%14~ 7840

f total PTO&ESSRS.CXPIAETSING Andspagwenydrym apsordinary: techniques of slryes,

that the toptal [Lﬁj\‘{onai ds can be eluted ~ s conpletely, when el uted by
enough SRUY HfHanol ( 10 folds). When the quantity of ethanol is 5

folds of RD, fromyhigh thg tr)a}il'la}c'zlaaevg)r%?r'a%% df present invention as described

above may be prepared into any pharmaceutical preparations suitable for
15 clinical uses, such as capsules, pills, tablets, granules, solutions or injections
upon ordinary preparation procedures. The dosage of each type of preparation
may vary depending on the composition of formulation, status of the patient
and clinical conditions. General, in case when the content of total flavonoids
in RDE is 50%, the oral administration dosage may be 0.1-5.0g/day in 1-4

20 portions per patient.
The Rhizoma Drynariae 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 1is 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-



amounted to 98% of the total flavonoids. Preparation exanple 1, capsule Zo
To 180g powder of RDE obtained in the sanme manner that of Exanpl a 1, 70g
of starch was added. The two conmponents were nmixed well -m and then
filled into 1000 capsul es. Each capsul e contains 180ng of effective
conponent. Preparation exanple 2, tablet s To 180g powder of RDE obtai ned

in the sa manner that., of Exanple, 709 o ch was added. Then the

mi xt ur e P omﬁ@a@@dtlmnﬁl e@@i@éﬂﬂt%@%t}’ dﬁiﬁt@ol@ @mﬁqgl dRd quitatively
pell etized, dried.according to the ordinary nmethods, into which a small
anmount @F’aﬂﬁéﬁé@rmm-ear ate was added and mixed well to produce 1000

tabl ets. Each tablet contains 180ng of io effective conponent. Preparation
exanple 3, injectable fornulation To 180g powder of RDE obtained in the

sane renner (hat od ST poRBlviizioR. shibe heRfofl SRS RS, SRR, i
i
squecus (S iiaschRa S JPMyarbERSIY At AREISUR HiRArEa rtgs
ampoul e FhsRNBIANKS) theharisiampo wfaliBydreMavigports sty Ry Sl plal).

conponent. Test Exanple 1. The clinical test of RDE of pr esent”invention

on pri nDthasyBepeisvicpatineifitudisest’t Appear thiekopred oddbabiei.and content s

are used unless Zs additional explanations. Extracts in this present
i nvention: capsul es of preparation exanple 1, each capsule contains 0.18g
of effective conponent. Positive control nedicine: oc-D3, (synthesized by
TEVA0PHARMACEUTI BRLE: | Naaimigin standardr apamethbpoki too- i KondenjrEAGKERT
NORTON PHARMACEUTI CAL CO., LTD), each capsule contains 0.5.g of effective
conponefl.Pnrgiaghes usedas eentrel sobutips) dven thago€t metlpd dasagagirdance
P~i mary Osteqporosis, according t e diagngostic criteria established b
Speci al (Wl LhEsmaEoRacHr SEHCH aPBENGHT o8, 83SBa#beI GOl an
Geriatrics, f.. Qu-zlzi shu-song-zlzeng ~MJ,~p ,169-171 | U Zhongho S.
Chem calterhanBatioRs dicsarplieait sy STty 811G Batirgf eb thnb efEladth dhe
criteri ti V, 70 . S r OS] y diyi
Mt ot r Qe P3RS Y e ASRE" O PERIGRETRUE BFeie TRRRTY At i Whter
adm.ni stra 3 , 21 d, .50 t hs- i fo: a
oc- [ﬁ i s( lég%gzﬁﬁésygtpéggg. gﬁlgtl 6%’erthtgs tbl%leg? glf {o\é‘rkﬁé-l prr(g%tlt %121 o%?é(gotﬁg?%%%%mg
of T umbalyfhitidif) cRRFHAORAIET) sbhRtidHBdE IRy determined under UV light at
365nm. The test sample shows a fluorescence blot same color as that of the

control in the corresponding site of the plate.

20 UV spectrometry quantitative analysis of total flavonoids:
This analysis is based on the UV spectrophotometric method in
Pharmacopoeia Sinica (1995) appendix VA.
Preparation of control solution: 10mg of Hesperidin standard,
which is desiccated under 105°C to constant weight, is precisely weighed and
25 dissolved in methanol (100ml) in a volumetric flask (100ml). (Final
concentration: 0.1mg/ml)
Standard curve: Standard solutions of 0.50ml, 1.00ml], 2.00ml,
4.00ml, and 5.00ml are precisely pipetted and diluted with methanol to 25ml

of volume respectively. Methanol is used as the blank control. UV detection

- 10 -



trigonal area of fenur, trochanteric of fermur) is checked respectively by
I s Doubl e-Energy X ~ay Bone Density Meter (LUNAR DPX-L DEXA bone
densitonmeter,US). The unit is g/cn2. And an U t~asoni c Bone Densitoneter
(model 2000- SYS-220, METRA Co., Israel) is enployed to check the bone
density of md-portion of tibia. The conparison of bone density pre- and
after- treat?gnt i.n. two Zo.grou | . The res I§s of. hone, densi.ty,of | unber

ps; d f
(L2- L4) ipmeriarmedsineaceprdanaenwith ¢ xi hA) atid absorhgney s dgigemine

Y R e B QT S S o G TE e Eh it
nonths h e Eme Tr eat rfegag)}&(_}koug (17)0.9730.1241. 0380. 2341. 1010. 303Cont r ol
group (fﬂ(g}@% agdp e T9¥86Y9580. 145 - 19 The bone density increased

o er 3 or ©,TonLs L SSAREPof iod L AP, e SHhAE (G2SkarRcn i
o1 oug.  AREISAISTSCIan & ARSHIGATn RIS RRI B EOR AT SHURic?

shoun | relipRb@dSforl a0TAMNGMS:, HRnaralftTeiien b £9UMAEMaSINGO0A) afker

¥
after- treatnent 1n two gouds X ~S, cn?) G oupBefore-treatnentafter- 3

mont hs tdRrsAimEnAaid ehe Comieal radk eatwadlied eaithemethanol the rinsing liquid is
grou0. 7360. 0790. 7500. 079**0. 8280. | 24**Cont r ol

gr oup0. 2486 0tradsfertéd0id@0ehé 440l o tGonfaskd Antdh thef solertioreasndiiuted by

P<0.05, * * P<0.0l There is significant increase in bone density of collum
f enori s meshamopty 100mktanebtheat fdtrateddThefsubsequeat fetrateiis iollaoteds ardt
group (P<0.05, P<0.0l ). But it is _of no significant differ ence within
cortiool ayprapise3vohemedunt ©fotherdtératentsi appbiedt to goschromaiagsaph ecalumne-
and after- tr eatnent_are shown (n table 6: 20 - 20 Tabl e 6., Bone
density @ﬁCkedgwnaf 023 8 01opO mrd%@smhc? Phasgs wehich hasmassedi 6D meshgof

oups {shieve), THeh The COIRHS" 1s%e it By "hitthahor Wil " fiow =0t Abott
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 National

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 1s 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

- 11 -



treat ment Tr eat ment grou0. 58y0. 1040. 600~0. 100*0. 6610. 159**#Cont r ol

gr oup0. 5820. 1250. 5910. 1240. 5810. 134 Conpared with before-treatnent, *

P<0. 05, ** P<0.01; conpared between control group, # P<0.05 5 There is
significant increase in bone density of trigonal area of fenur conpar ed
between after- and before-treatnment wthin treatnent group (P<0.05, P<0.01

). The ne density of trigpnal of fenur i ncreased, after, ths of
!+ cat medBOar e oD s 18 cAfiuTared Sy the BRnlody. Manngk a0 haiRsbe 50
di fference Het\/\%m)QJreat ment and control groups after 6 nonths treatnent

(P<0.05).es§l. |ts of bone density of trochanteric of femur pre- and

rochanter is of f éﬁuﬁi}ﬁﬁgﬁﬁgf}aﬁf@ﬁtﬁfﬁ@ﬂ%ﬁi NarTodh® et (Which js
r oat me g CahEn G BRS: 0B A lahh Butibie 28, FebRgly, RN and
gr oup0. 68&hL K01 L9RAZR0T & ed %W%ﬁﬂ;@‘g&lﬁ Eﬁe[bgr ﬁntza'i ecf&ﬂ?é?ftrat’ion

*P<0. 01; conpared between cor@rlgg?ﬂgr oup,
[ Mat eri gom1net hods] 1. Drugs RDE was produced according to Exanple 1
(Per gramextract is eduivalent to 66.67g crude drugs). RDE was dissol ved

in distilled water toRrepaestiornofatamiplel sBlutisa! heb ,r@ﬂﬁc@d(?aﬂi QLAY iign.
And adm ni stration was conducted via gastric tube. Tretinoin i

manuf actpreetbdly Wezghteg aadHpabanto Af)dc eonical Hask! 60 ald ofmethanehded

to the concentration of 1.5%wth distilled water. Control drug a-D3 was
manuf actadded thereBvAAREBRMAGHITS ofudirdsomelextrattodn, thessdheibn s thlsdr bued
water to the ~ o concentration of 0.03 ~g/nm_before using and adni nistrated
oralipy wng gaeted to ropen temparatiies Afterwasds thedatepl eos sldmpoisotransfeared s
ixty f emale Wjistar r ats, 16week-o0ld, an_wei ght , 234, 8y 15. 32g. )
Ovari ectiBH zf’eold&f’él Value velwnetric .al heaceniced- flesk- s washednwith

i e SR ol s B AR S T oo

conpany IS 6, 1 QPRI e nclfEaRas” Shaked, ROMAGMET o FARAREL “The

manuf ac g B 't\kﬁlt go U rB)id s - rs. a

obt ai neﬁﬁb (rgo% ?’é}gr kelt ﬁﬂgl %@@Qéf&dé(%?&ns %%@%gégw?f%ﬁggtﬁlp%&%dl ‘r{hgc%d
o oup) . b YALmR! BOARTATA ifhlert STl i tReiialTq WishyoRing . BT e

sol uti org)mﬂb]@n@mmﬁ@_l group: Tretinoin is given orally 70ng/lcg/d; a-D3 gr
oup: both tretinoin and a-D3 ar a given orally 70ng/ kg/d and 0.002~g/lcg/d

S oy iR, Shot]S0iunen, S0P sasprensatton

%10;11) 1s respectively injected into the HPLC system for analysis.
| Instruments and reagents: HPLC: LC-6A (Shimazu Inc.,
20 Japan); UV detector: SPD-6AV; data processor (C-R4A), sensibility of data
recorder 0.16AUFS; Chromatograph Column: Shimpack Cig column (CLC-
ODS 150x6.0mm i.d., Spm); 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

25 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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group: tretinoin 70ng/lcg/d and RDE 108ng/l cg/d; RI7E hi gh-dose group:
tretinoin 70ng/lcg/d and RDE 216ng/lcg/d. (2) Ovariectom zed (OVX) rats
group: Sixty rats are randonmy allocated to six groups ( 10 rats per
group). Blank group is the normal rats. All s the other groups are renoved
anphi -ovari es. Mddel group received PSS only; a-D3 group: a-D3 is

adm nistrated orally 0.002~,9/1lcg/d; And RDE is admnistrated orally in_the
dose of PEsenvsexpeBmeiatgergittanovihe fpeak eehamningiy  isceppssprthdaingheo
RDE groups of. | ow dose, nedi dose and hi gh-dose. ~0 6. Methods: The dose
admi ni stiéteatips @Eenobabaut fg&éwnl. ated from the individual body weight

recorded at the elgﬁd(ﬁﬁseach week. . Tr fti noi n-i nduced osteo;i)orosi ) ou Sl(l

B ank group T eceiAldtHesEEAgants aid feIRGUsseSed 12 Be S AMPICSTAES SPHLYU GalYips
commenced treat n_ i.s the,same, .day, designated study Day 1, and
once-daipl}lqg@(ﬁg\w@%@réﬁﬂ9 lg-éﬁls?pgl,e}ﬁm days, after which they stopped
admnistrating tretinoin. Both bl ank and nodel groups are given PSS in Day
15, and a- D3 group is given a-D3, RDE gr oups are given the cor r espondi ng

dose of %"ﬂﬂgl y for 14 days. The final dose is given in the Day 28
before sacriticed. Investigation of Bone Density zo and Bone-bi onechani cs

f din th : . |
e Given the same oy aeany R AGOR YA Mo Vil eFREITRRE ddited
comencejgh | 568hTEOT vagtep fdrnD Hour! ge Waird@Migant dvabsmpidvld addvebdisicafdl er

whi ch animal s are sacrificed and investigation of Bone Density and

Bone- bi oh®@00aili 6f waterzyagentidedegnd /detdored ragdivnt’Bhe - two Bdewctmisiliguids
measurenments are performed on No.2-4 | unbar spines and right thighbone of
eachioani were cordBined and fibratechi Dhrechhtrates wasaspphedntos a pretesatedi column
bending tests of left thighbone of each aninmal are perforned, .

| oad- def(@f d@MoY packed veth dcigied Wi Petesin ettt éldw aate lofrdnd/mmieand the

Experinment al, paranmeters: span 20mm | oading velocjty | Om m n. Bone

T e et ast e ol o o] I enet 9y, aba0rpe) Ak hone. batcr |l Leshanics
oy e et B G SR il i e (S0
and e as%?e:mn!ﬁﬁ aéfS@SPE}PHg”E dhenEliFln'een Atddspion, © U
Tr ot ot W2Fn e, SPED, SORURL oR Wit BBRL TRy, YidnidioRas oBtRtyeled.

o anRoBlidn was (eangysts R A09BY. 9540 Yhes Y- chhestpstng agd end

70. 0040 -Oﬁéirﬁ%f’@ﬁﬁﬁﬁl hexs desadfithdd 89 REHT, 1330 YaRRuent was collected and
medi um dose100. 1400. 0070. 1490. 00/RDE"| ar ge- dose100. 1520. 0060. 1490. 011 ~s -

25 Taé:tlhanlﬂ.w&aﬁecgelw.tﬂegifdlﬁlawheca\@ﬁmcbd@yﬁxh watéer bathipoBove thick
density ( /cnR) G ounthi ghboneLunber s

i neBl ankjigxie]#thioh8@as3nenahivedeh MUl t® affsid 188y 68 extract. Thus obtained
5a- D3100. 130. 0090. 130. Q09RDE | ow dose100. 120. 0050. 120. 005RDE
nedi 20m d@$¥i dmdi acovabtlavemode Romtent ¢f- 2o d8Loadasotabby. 1BG. pettrometry,

Table 9 and 10 it,is, concluded that fenoral bone densjty of RDE groups, and

oc-D3 grdjiph AndarEZIEd CHVEBEsOY S6nb%Hr el & té%.ﬂ%epfgrtﬁgp_total t?avonmds)
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 is also difference in the maximum absorption

wavelength.
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S And there is significant differences in elevated degr ee of fenoral bone
density conpared between RDE groups and a-D3 group. 2. Bone bi omechani cs
measurenents of r ats in each group 2.1 The influence on bone structural
nmechani cs i ndicators, see tabl e io 11 and Tabl e 12. - 2G cdr. ~ O>0
Oa~O'ba~U'b. ,., 1 '"bUU OQ-0O0_OU 'bU cdUUcdUNUOUC-
~0~l 00~nWD0O ~o0 QQO0 |0000 ~r-,Wc~§ ~~O~O~\ OV-nO~t 00d"' ? O~0~ .

d' ~MN__+l +l +| +| +|’Ehe. Bigh ognan u m}uematogxmo the extract 1s shown

| ~I Mrv~~ % bl OO? O\hOOOOO(P\IO&

G~0~dO-~1 8W€ @Jno“(hlﬂ ottﬁféJsc de@ﬁbﬂﬂe gnother ypknown, C‘Unp&il 90=,

U Ocd I_tlmstmg n the extract. (X-axis: Retention time; Y-axis: Integral intensity).

5 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).

10 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.

15
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
20 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
25 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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I ncreased significantly conpared with nodel group. Also there is
significant differences in the el evated degree of all the bone structural
mechani Cééil ndi cators s conpared between RDE groups anda-D3 group. And we
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can see
mat eri al
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20

25

effect r elationship in RDE groups. 2.2 The effect on bone

,”?f:f‘a.”' Th e Riktommeaaey &y that of) Exartiply dg excebl {Hay 202000

Rhizoma Drynariae power was used each time, and 5g, 10g, 20g and 25g of
resins w ere used r espectively. 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.Img, 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.
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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 +

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 | 1.876+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.

- 16 -
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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%x,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.

N

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 4652.436(1278.774|241.674 1109.428 | 14.784

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

flavonoids

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
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and then filled into 1000 capsules. Each capsule contains 180mg of effective

component.

Preparation example 2, tablet

To 180g powder of RDE obtained in the same manner that of
Example, 70g of starch was added. Then the mixture was kneaded with a
small amount of aqueous CMC-Na and then pelletized, dried according to the
ordinary methods, into which a small amount of magnesium stearate was
added and mixed well to produce 1000 tablets. Each tablet contains 180mg of

effective component.

Preparation example 3, injectable formulation

To 180g powder of RDE obtained in the same manner that of
Example, 800 ml of injectable distilled water was added. The resultant
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 HCI (12N) and NaOH (12N), finally
injectable distilled water was added upto 1000ml, sterilized by heating, and
filtrated, then divide into ampoules (5ml per ampoule). Each ampoule

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
additional explanations.

Extracts in this present invention: capsules of preparation example
1, each capsule contains 0.18g of effective component. Positive control
medicine: o-Ds3, (synthesized by TEVA PHARMACEUTICALS, Israel,

- 18 -
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prepared by Sino-US Kunming BARKER NORTON PHARMACEUTICAL
CO., LTD), each capsule contains 0.5ug of effective component)

Diagnostic criteria: Comprehensive Diagnostic Grades for Primary
Osteoporosis, according to the diagnostic criteria established by Specialized
Committee of Osteoporosis of Chinese Association of Geriatrics. (cf. Gu-zhi-
shu-song-zheng [M], p169-171, LIU Zhonghou eds. Chemical Industrial Press,
Guangzhou, 1992)

According to the diagnostic criteria mentioned above, 70 cases of
osteoporosis are randomly divided into treatment group with RDE and control
group with a-D;. RDE is administrated 180mg, per os, tid, for 6 months-2
period of treatment. And o-Ds is administrated 0.5ug, per os, bid, for 6
months too.

Bone density of lumbar (L,-L;) and top-femur (collum femoris,
trigonal area of femur, trochanteric of femur) is checked respectively by
Double-Energy X-ray Bone Density Meter (LUNAR DPX-1. DEXA bone
densitometer,US). The unit is g/cm’. And an Ultrasonic Bone Densitometer
(model 2000-SYS-220, METRA Co., Israel) is employed to check the bone
density of mid-portion of tibia.

The comparison of bone density pre- and after- treatment in two
groups:

1.The results of bone density of lumber (L,-L4) pre- and after-

treatment are shown in table 4:

Table 4. Bone density of lumber (L,-L4) before- and after- treatment in two

groups (X s, g/cm?)

Group Before- after- 3 months |after- 6 months
treatment treatment freatment

Treatment group (17) | 0.973+0.124 | 1.038+0.234 1.101+0.303

Control group (17) 0.958+0.180| 0.954+0.179 0.958+0.145
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The bone density increased after 3 or 6 months treatment for
treatment group, but it is of no significant difference (P>0.05). There is no
improvement in control group. Also there is no significant difference between

5 the two groups.

2. The results of bone density of collum femoris pre- and after-

treatment are shown in table 5:

10 Table 5. Bone density of collum femoris before- and after- treatment in two

Groups (X %s, g/cm?)

Group Before-treatment | after- 3 months | after- 6 months
treatment treatment

Treatment group 0.736+0.079 ]0.750+0.079** | 0.828+0.124**

Control group 0.748+0.095 0.744+0.100 0.744+0.093

Compared with before-treatment, * P<0.05, ** P<(.01

There is significant increase in bone density of collum femoris
15 compared between after- and before-treatment within treatment group

(P<0.05, P<0.01). But it is of no significant difference within control group.
3.The results of bone density of trigonal area of femur pre- and

after- treatment are shown in table 6:

20
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control group, # P<0.05

There is significant increase in bone density 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

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:

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
treatment 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<0.01

.21 -
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io nar ingin is 90 per cent or less. 4. A pharmaceutical conposition
conprises the extract of claim1l. 5. The conposition according to claim4,

which is used for the treatnment of Osteoporosis. ~ s 6. Use of the extract
according to claiml in the preparation of nmedicanents for the treatnent of
osteoporosis. 7. Use of the extract according to claim1 for the treatnent

of osteopor osi s A preparation _process of the act acc g toclaim
1, ao conprisingT ?lf)leelﬁtsrlgﬂi 6ATHRAT Brenas- e&\aeenj:eef{@irehamdt@ft & Sor
a mxture thereof

d f h
21 Ut 1 on (AT WU ARG rb'a%” 1S KA et sl s M ence
| hol , t t
ol o m 50D thediieb ARdconol elBhn8alfanS oAt HERThET (FRD.0D). °

preparation process according to claim 8 wher ein the extraction is
conducted wi th al cohol /water m xture. - 11. The pr eparation process

2\ cohol /vt or _m 3t bhg esthis. SpB e %}3151%%&9%@?% BLaf pFE0And BEESrgatment ng

to clai rfh%w%%r%g%%’le‘%‘?fv@hrlntt'%]@@co“o' is selected from net hanol and

et hanol preparation process according to claim12, wherein the
al cohol is ethanol. 14. The preparation process according to claim13,
wherein the resin is macropore adsorption resin. 15. The preparation

process Tadsler8luhgasonid bOﬁeE’d@is1ﬂ541nww sioup9(Sats, gksnh) i s washed by

wat er after adsorption € extratant,| before the efutijon W tiT al conot or
al cohol| gt er  MGxdup e 11@- TBefoRs-epar ati QifteP OC®SS RGAGKJiafer t 06C! ahonthd
wherein the el ition is conducted with allcohol /water m xtdre. 17. The

preparati on prpcess accprdi hgedtmedt! ai m U5reatmdfh, i S wher eieatnidne cont ent | of
al coholl 1s 40-PO0% W w) pf the alcohol/wdter m xture. 18. [The preparation
process Yamagr d| Biggatment!| gilt [15;1.8810r7017,| wher.@3a0t7h6**al cohol-1.28310e50¢t ed
from nmet hanol and et hanpl. [19. The prepdration process agcording to claim

18, wherdilh t heCahtrglhol | i1§ et ha9R3+0.8734 -1.953+1.181 -0.593+1.209

. ALS% A9. AL. A. A9. AL. AL. A9. A9. A9a. AL. A ALl. Aa. Au. A. AL A A#. A. AL. AL A A Au. A<| A2
A A#. AAmeA . AsTeegppent | 16 | -1 4oo+o 700 -1.200+0.701%** -0.956:+0. 682**#

i W vpkfla\ W ca] ra] ca] ca] ca] cfra] ca ~a] ca] c™a] ca] ca] c”a] ca] cag c’\e(l)] a] ca]
c”a] cal.enaghed] ceMERlV] calléal] crbt 3‘~9 8 ] cTa-1.386+0.908 -0.987+1.06

Speed Treatment | 16 | 3769.42+77.61 3793.004£81.81%* 3836.33£99.03**

sound control 15 | 3770.51+89.45 3761.77£129.66* 3804.48+138.89

10 Compared with pretreatment, *P<0.05, **P<0.01; compared with control
group, # P<0.05

The difference values between bone density (ultrasonic) of

treatment group and those of young adults and age matched increased

15 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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individual body weight recorded at the end of each week.

Tretinoin-induced osteoporosis groups: Blank group received PSS
during the course of experiment. The other groups commenced treatment on

15 the same day, designated study Day 1, and once-daily tretinoin orally given
for 14 days, after which they stopped administrating tretinoin. Both blank and
model groups are given PSS in Day 15, and o-D3 group is given a-D3, RDE
groups are given the corresponding dose of RDE orally for 14 days. The final
dose is given in the Day 28 before sacrificed. Investigation of Bone Density

20 and Bone-biomechanics are performed in the Day 29.

OVX rats groups: Both blank and model groups are given the same
volume of distilled water orally, All the other groups commenced treatment
according to the way mentioned above for 12 weeks after which animals are
sacrificed and investigation of Bone Density and Bone-biomechanics are

25 performed.

7. Measurements
7.1. Bone density measurements are performed on No.2-4 lumbar spines

and right thighbone of each animal.
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Table 9. Bone density of Tretinoin-induced osteoporosis in rats

Bone density (g/cm?)

Group n thighbone Lumber spine

Blank 10 0.14610.008 0.147+0.005
Model 10 0.124%+0.006 0.129+0.00
o-Ds 10 0.13740.004 0.135+0.005
RDE low-dose 10 0.140£0.005 0.135+0.005
RDE medium-dose 10 0.140+0.007 0.149+0.007
RDE large-dose 10 0.152£0.006 0.149+0.011
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RDE groups and a-D3 group increased obviously compared with model group.

10

And there 1s significant differences in elevated degree of femoral bone density

compared between RDE groups and a-D; group.

2. Bone biomechanics measurements of rats in each group

2.1
11 and Table 12.
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The influence on bone structural mechanics indicators, see table
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| #$9& () *+, - ./ 01b445618® preparation process according to claim 13, wherein the
resin is macropore adsorption resin.
15.  The preparation process according to claim 8 or 14, wherein
10 said resin is washed by water after adsorption of the extratant, before the
elution with alcohol or alcohol/water mixture.
16. The preparation process according to claim 15, wherein the
elution is conducted with alcohol/water mixture.
17. The preparation process according to claim 15 or 16,
15 wherein the content of alcohol is 40-90%(w/w) of the alcohol/water mixture.
18. The preparation process according to claim 15, 16 or 17,
wherein the alcohol is selected from methanol and ethanol.
19.  The preparation process according to claim 18, wherein the

alcohol is ethanol.
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