9 JUN 2UU Rnhizoma Drynariae Extract for the Treatnent of Osteopor °§i€§iiﬁ\“fdo%
Extract Process thereof Field of the Invention 5 The present invention =
relates to Rhizoma Drynariae Extract (RDE), nore specifically to a RDE for
the treatnent of osteoporosis, and the preparation process of such and the
use thereof in the treatnment of osteoporosis. The present invention is also
related to the nethod of treating osteoporosis with the extract. 10
Background of Rkiijomatmmr:ia@mwﬂ!taﬁ)rstheeTrl*eampemt ofynaria
fortunei (Kunze) .Smo r“D. b aronii (Chist) Diels, which i s used for
the treatment o f @steopioresis and ExtragtiProcessthereofa G D an
(Lexicon of Traditional 1s Chinese Medicine), 1658-1660, Shanghai People's
Press, ShangHai, 1979). M Ke-Chang et al., studied the influence of

Rhi zoma Drynariae on rat Osteoporosis nodel, the results showed that

Rhi zoma Rieldafithe Invention partically restrains the glucocorticoid-i nduced
bone | oss (Ma Ke-Chang et al., A Zhong Yi Zheng Cu }’Bone Setting) 1992, 4,

3), but the active dheppresent2onvestiom retateskimwliizeaat Linaaryqe Zhgtract
Tong-Shui__et al. reported that the effective conponenf of Rhizopma Drynari ae
for tredRIAG)porRra spee fquasl{]y fara RJPE &?fdt%éﬂe@ém@éﬂt(héﬂé‘tﬁoli(mlﬁ, Iﬁﬁui ,

et. al., Zhong.Cao Yao Chi.nese. Her bal Medi ci ne) 1994,. 25, 249). And they
al so perﬁrﬁp%%ﬂﬁgsi&fpﬁSSéi afcsugh ;ﬂr&ﬁt thg Rﬁ?zé%rﬁr@@n@riﬁ@ (tZ)FIBUn‘?BﬁgD hui

et al., Zhong Guo Yaq 25 Ke . Xue Xue .Bag (Journpal ,of ,Chi na, Phar paceut.i cal
Chni ver 5i050PaTaS. e PreemuBYEntil iSayodi At ARG RIhORLPT GreRipe
bet ween t he above-nenti.ene ive conponents and the effect to
Clsteopor(b{ingpﬁ%léoWﬂhvﬁj%Yg)ﬁgﬁﬁ' et al. disclosed a nethod of extracting
nari]rs&gin from Citrus grandis Osbeck var. tonentosa Hort, aimng to obtain
the single -1

Background of the Invention

Rhizoma Drynariae is the rhizome of Drynaria fortunei (Kunze)
J.Smor D. baronii (Chist ) Diels, which is used for the treatment o f bone
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



29 ,i Ui." A5 conponent of naringin (Wi Ying-Pi et al., Zhong Cao Yao,
1988, 9 452) only. Therefore, it is unknown whet her or not such mtqﬁ%d\ggj@m
be fitted for other medicinal materials. 5 Summary of the Invention The™
obj ect of the present invention is to provide Rhizoma Drynariae extract
(herein after also referred as RDE), which is available for the treatnent
of Osteoporosis. The other object is to provide a conposition conprising RDE
1o and tbenpeigernf ofmaingor (We YiagtPert alf, Zabaepdfasikao AlOBRerI Bbfs2) is
to provide a process of preparation of RDE. One further object of_ the

pr esent ontyeflthesafore, tib iprunknewa wlwethesiari nat suchr imsithgdnean rg fitted fohe
treatnment of osteoporosis, and the treatnent nmethod of osteoporosis with

t he cor’rﬁ(bbelt madicimlnmatesalmi cal enbodi nents of the present invention are
as following: 1. An extract from Rhizoma Drynari ae, wherein the content of
total flavonoids, based on the weight of the extract, is 30 %or nore, and
the 20 content of rl;iﬂr'ingi n t hereof, based on the weight of total

f | avénoiismmary it NVEIMIOR NG | ess than 100 per cent. 2. The extract

di to 1, wh inth tent of total fl ids is 50. % . 3.
'?'(r:\gocraxlt cht Oaccor dﬁ&%‘? tn%bff,%t\(/:\lgzr_ 'nf_ﬁ 8?@%&%@5‘?“ T\ngglﬁi f&: E]YO‘Q@Q ?I@%Dariﬁ(ﬁr
conposi PEHEA8, exiaet EharFRant 85 JMRFET o BSET. M Al T pbailibld 1or
ost eopor i Featdnfo? GdteBBrosis.

The other object is to provide a composition comprising RDE

10 and the use of which for the treatment of osteoporosis.
Another object is to provide a process of preparation of RDE.
One further object of the present invention is to provide a
composition comprising naringin for the treatment of osteoporosis, and the
treatment method of osteoporosis with the composition.
15
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 18 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.



6. Use of the extract according to 1 in the preparation of nedicanments for
the treatnment of osteoporosis. 7. Use of the extract according to 79 figi 20he
treatment of osteoporosis. s 8. A preparation process of the extract
according to 1, conprising: 1) extracting Rhizoma Drynariae with water,

al cohol or a mxture thereof; 2) adsorbing of the extractant with resin;
and 10 3) elution of the resin which has absorbed the extractant with

wat er, al cohol orga m kise oft hlee eektradt ddvdrdirgat@t 1 om phec gssparateowi off to
8, wher ein the extraction is conducted with water. 10. The preparation

pr ocess naadicadiergstfordhevneatenent b€ ostGoportosagt i on i s conducted with

al cohol /water m xture. 11. The preparation process according to 8 or

wherein the contént olUse cahdhei gxtrast apeodidingatter mﬁotrutl@elﬁeaun@otwf
(ww). 12. The preparation process according to 8, 10 or 11, wherein the

al cohol OS{COROEI®d from net hanol and ethanol. 20 13. The pr eparati on
process according.to 12, wherein.the al cohol et hanol 8

preparation proceds acddr (Wﬁ@affﬁlqlfs PhAEFYS nofhgh?e@(ﬁraqts AceOr Pig eto L,
adsorption resin. 15. The preparation process according to 8 or 14, wherein
said 25OMBRIISIRE washed by water after adsorption of the extractant, before

Lhe clution with al cohl i MAST D Mot oSl SRS €8 o
al cohol /Mﬁr‘rer{hé{é&e’. - 3 9 JUN 2005
2) adsorbing of the extractant with resin; and
10 3) elution of the resin which has absorbed the extractant with
water, alcohol or a mixture thereof.
0. The preparation process according to 8, wherein the
extraction is conducted with water.
10. The preparation process according to 8, wherein the
15 extraction is conducted with alcohol/water mixture.
11.  The preparation process according to 8 or 10, wherein the
content of alcohol in the alcohol/water mixture is 40-90 % (w/w).
12.  The preparation process according to 8, 10 or 11, wherein
the alcohol is selected 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
is 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 i1s conducted with alcohol/water mixture.



17. The preparation process according to 15 or 16, wherein the contgzr,]t;,,hf,,
al cohol in the al cohol/water mixture is 40-90% (ww). 18. The prepaf at4" 005
process according to 15, 16 or 17, wherein the alcohol is selected from
met hanol and ethanol. 5 19. The preparation process according to 18, wherein
the alcohol is ethanol. Brief description of the Figures Fig.1l shows HPLC
chromat ograph of standard naringin as control. to Fig.2 shows the UV

spect rographs of BJand@h¢ paspdidtion phecessohetdrlingf td 16 extltaovhefeinxdrp! e
| and bl ank solution. Fig.3 shows HPLC chromat ograph of the extract of
Exanpl ecanterfti of 4lcohmisint the slovbarl/waterahiXth@ecisr40tfr @phy)of t he
solutions of the extracts fromdifferent processes. 15 Fig.5 shows HPLC
chromat ograph of 18e eliheaprepdraboamprecass accqrdinghtond SsRL(CoE ht brathegetph
of the extract of Exanple 4. Detailed Descrjption of the Invention In the
fol | owi the ateaholpis splectrd fiempnetanol and ethanol.per centage 20 represents
wei ght percentage, unlegs specifically identified. |n the %ese t invention,
Rhi zoma Drynari ael ay &i’l@c HRreNArabes “RHoqass weePEdm&anto oﬁ) § h&IITEHR s TR om

t he genu ari Bory) J.Sm Pol ypodi aceae S.F.Gary, such as

Drynar i ﬁf‘%ﬁ%‘gﬂ@ et?l@éi‘r‘?ie) J.Sm D. baronii (Chist) Diels, D sinica Dels,
and D. delavayi Chirst, et al., or Davallia 25 mariesii More ex Bak from
the genus Davallia Sm and the like. In the present invention, plants used

f.om one single species or a mxture of
and is not limted. The inventors have

mul tipl

conduct ed an | n eqgb e h ANROKIFIAC! A oRREh 4B of PR hEln SRl TOm

Rhi zoma Drynari ae 0O e sin conpoun aringin have

the getivity of I mpovidkhWwst eREOLPY Spelifdidaphs ©ft sBfildard naringin, the
solution of the extract of Example 1 and blank solution.
Fig.3 shows HPLC chromatograph of the extract of Example 1.
Fig.4 shows the comparison of TLC chromatographs of the
solutions of the extracts from different processes.
15 Fig.5 shows HPLC chromatograph of the extract of Example 3.
Fig.6 shows HPLC chromatograph of the extract of Example 4.

Detailed Description of the Invention

In the following descriptions of the present invention, percentage
20 represents weight percentage, unless specifically identified.

In the present invention, Rhizoma Drynariae may be the rhizome
or the whole plant of the plants from the genus Drynaria (Bory) J.Sm,
Polypodiaceae S.F.Gary, such as Drynaria fortunei (Kunze) J.Sm, D. baronii
(Chist) Diels, D. sinica Diels, and D. delavayi Chirst, et al., or Davallia

25 mariesii Moore ex Bak from the genus Davallia Sm, and the like. In the
present invention, plants used as Rhizoma Drynariae may be from one single
species or a mixture 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



possessing activity agai nst osteoporosis, the content of total flavonoids is
al ways nore than 30% and content of naringin in the flavonoids is mrgxti@n
30% The compound naringin per se also has the activity of inproving 5

ost eoporosi s, whereas the efficiency thereof is |lower than the active
extracts described above. In the present invention, the total flavonoids
contained in RDE should be 30% (W% or nore, preferably 40% or nore, nore

pr ef er ahhying3fo haventie, activityosf ihetevaty yoste#porosi eAmbagglhe hexgracs no
particular 1o upper Iimt for the content of total flavonoids, which can be

ranged posses3ifg actitit§vagainste osieopanosisiotiey erontemnit! ef dotal dkwcnrgomd&;els
bal ance of the choice of process and cost, as long as content of total

f I avonoatiways 18086 shamy(/o, taimel cob}@rdtoﬁnatm.ggnpn avonends s neere Hwmel |
achieved. If the content is upper than 90% iﬂdoes not .only cost nore, but
extra pp®%eduFlei @ommwm@ea@ﬂngm PeErss @Hlsot hasnthe actiertyr abl Enpso¥INg

f 1 avonoi ds content r ed f Q%t o 90‘V A COI’dI g to the resent

met hod, OSHO Pr3oSEs, Y @?ﬁ tflﬁ Nl@HC}’aﬁh%eQ AP {hary %r@kﬂ

Althoug t her e sbno evi dence for pol yphenol corrpounds agai nst

ost eopoi§sSFH egtﬂ ®Ye extract of present 20 invention may preferrably

contal n polyphenghsud o B2k RSARLRT S S, AMofkits o Plbel gL
0 e SRR %5198 8 RORETESHEASS) s ueRe e Shuomhmpeast;
(20! 05 B AN 7% R steu e shuoGR bRk WEAESAT 3, SRRLGH
e e e ST R
pr ef er alby] 00%4 %A &het &dtradQhowedRr, while €888idering the balance of the choice
of process and cost, as long as content of total flavonoids is 50% or more, the
object of this present invention can be well achieved. If the content is upper
than 90%, it does not only cost more, but extra procedure is also needed.

15 Therefore the most preferable t otal flavonoids ¢ ontent ranged from 50% to
90%.

According to the present method, the RDE of present invention
also comprises polyphenol compounds. Although there is no evidence for
polyphenol compounds against osteoporosis, but the extract of present

20 invention may preferrably contain polyphenols, for polyphenols have the
activity of anti-oxidization, therefore the polyphenol compounds may be
helpful for the present extract in the use of preperation of pharmaceuticals.
The content of polyphenols may vary depending on different processes, but
the contents are normally ranging from 10% to 50%.

25 In the present invention, naringin’s content should be 30% or
more, preferably 40% or more, and more preferably 50% or more, with
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%.



We have extracted the flavonoids containing extract of Rhizoma Drynariae (as
defi ned above). The results of experinents and clinical trials hav'ec)sj;@mB

3

that the Rhizoma Drynariae extract produced by the process of present”
invention has reliable effects on osteoporosis. 5 Although it is not proved
by any known theories, but it is reasonable that the activity of
anti-osteoporosis of the present extract is not only rooted in naringin,

but al so sonme ot N¢e havpoeetrhsteshithe flayohavds tdomtasyingr @ix¢raastf ef thhisoia
naringin. Under the limtations of present invention, such conmponents

co- pr eséntynuntiien@si dgfimedndbene pesults of experinentsoand tdopwaddirsgls The
produci ng process of Rhizoma Drynariae extract is discussed herein after. A
t ypi cal havedskown shat tie ReizosapPrgearine exirachiprgdsicepsby fher paecessugt
pul verizing] -> water/al coh?I cieco%ti on -> resin adsorption -- > 15 (water
washi ng)present yorationhas whahleeifectsgyrosipap@®sisn Anong the process,
means to pul veri zg i zoma Drynarjae are, comon processes to.those skil.led
'n tRe art and arbtRGUER i Nt RRQVEd BXABY: (KnowMdReeriass PBb Hodbse,
th ti t il b fficiently. ted; if th .

gr anal areagonaDLoghat Hie acti b ablionsEpPorpEisc PedBsoPESERY Ghirast is not

d ti be difficult.. h dily. det ' . th

Csoert eauSatodfaCi! baffiin. B NGB 3chSe SARChobr RbRERL Wbt hoye dbe .
o a0t SR O SR, RN RO 6L AR iolRL Y A0RES hARRIn. ™
|1 X1 Vi alGhI£QmhBhHehts NSRIprEXEAASK AN nbBirif! SHHCYhol 4IRS aBFRANDS anti-
tenperature may fange fromroomtenperatur o the boiling pornt -of

extractingeddoy66fs. The tenperature in heat extraction is preferably
conduct e atﬁtxe boi ling point of extracting solvent (reflux). -6 2. 9 .i9N

2005 The producing process of Rhizoma Drynariae extract is discussed
herein after.

A typical producing process may comprise the following steps:
[Crude drug pulverizing] — water/alcohol decoction — resin adsorption —

15 (water washing) — alcohol/water elution --- post procession

Among the process, means to pulverize Rhizoma Drynariae are
common processes to those skilled in the art and are not limited. If the
granularity of powder is too coarse, the active components will not be
sufficiently extracted; if the granularity is too fine, the separation of extracted

20 solution after decoction may be difficult. Such can be readily determined by
the experience of those skilled in the art, and will not be limited.

In order to extract effective component, soaking extraction by
water and/or alcohol may also be adopted. However, since the effective
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).



In case when the crude drug is extracted with water along, the extraction is
conducted under 100C for 0.5-3 hrs and repeated for 2-4 tines, \M@I:};ef\; aag@
vol une of water is 5-20 folds by weight of crude drug each tine. 4n-Vtase
when extraction is conducted with al cohol or al cohol aqueous solution 5
under reflux tenperature, the crude drug is extracted for 0.5-3hrs and
repeated for 2-4 times, while the volune of solvent is 5-20 folds by wei ght

of crude drug epghcddamvhafettdl eehak Hﬁ)’%bi‘é BRiMRAI Witletwane! aletE the

ethanol is preferred fromthe viewpoint of safety. Wen adopted, the
concent extradtic is ebhdueted umderf BOGRCYforn0 158 lisngad afep2dt@dYor R34 farlest he

data nentioned i o above are for reference only. It can be nodified based on

t he expevhdedheofolumee sfmwatert 5420 fobdsibiytwehghi df keudedbugt each time. fuch
changes are not beyond the scope of the present invention. If desired, the
ext r act aaseowhennextnaayion isiconduetéd | witht aliohdleor aldehobedjueous selutjon
which may b e in acropore a dsorption resin, such a s D 101 15 resin

( mansf aamnderdafiunsemperanirge the cyude drngrsctxdrgetet o 0)-3hasagdr egpaated
manuf act ured by Ti anji.n Bone-gel Factory), W.D_resin nuf act yred b t he
g:hi ngse fogabﬂ t%ngé, Wjéllii%ﬁh@\f ime @ sai/v)wtcwuénZ rfﬁl\}éﬁ VERNE &ude
resin nuf actuyred b uabei Phar maceuyti cal , etc. The thod, of . this .
presen'g m\geﬁapﬁntur@eﬁthr iaippge?bmaefhi)m@ﬁ%ém r 85 ethanfe and £thapobgs
description of resin adsorption j escrib in 1072P89A, and referred
hor o1 n pietetted BRuSCRR Vbt MSiRheot bel: AA0RED s eOBFenfiatio bf
Accordi ng,.to the resear of e present 4 or W.EB resi a

hi ghest BQBP tlisoﬂriff‘ﬁgﬁﬂf ilpyhgﬁrdﬁagtehg%r%@%y%%ﬁdoﬁaj tﬁﬁo@%& i’ﬂﬁﬁ{lgneﬂuch
easier t lL.uted. f resi rb ik s.prefe .

Cati ordhoge Bl rstereltie Vit s P FheRiTiRd BAS ) S otk Shifeticey of°
refera 5- T 5 | %.a 0, i a I

get erm %é(ors%y toﬁogﬂée (])'C}rt’[rﬁzltdarq{ _%flﬁﬂf'lﬁ@héergﬁﬁ%rs{ltg Oﬁeépsll@{ ﬁglr? %Qaﬁg\@gl ]flrel snot

likely t9ev@HanR dciy tebYesddt infventigpre than 1.5 1, the adsorbed
fl avonoi d ¥ray not |mgse huc% nore, and may cause econom cal

di sadvantages. -7[f desired, the extractant obtained may firstly be filtrated, then

adsorbed by resin, which may be macropore a dsorption resin, such as D jo;

15 resin (manufactured by Nankai University Resin Factory, Tianjin), AB-8 resin

(manufactured by Tianjin Bone-gel Factory), WLD resin (manufactured by

the Chinese Traditional Medicine Institute of Sichuan Province) and CAD-40

resin (manufactured by Huabei Pharmaceuticals), etc. The method of this

present invention is not limited by the model of resins. The detailed

20 description of resin adsorption is described in CN1072089A, and referred
herein with the present invention and incorporated as a part of it.

According to the 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.



t 9JUN2005 Whil e enpl oyi ng adsorption resin, according to the common

know edge well known by those of the art, the resin should be pretgﬁgggg»&ga
known nmethods b efore u sing, for exanple the resin mght b e p retr éfe@ as
followi ng: s packing the resin in a colum, rinsing the colum wth

et hanol -conc. HCLl (1:1) until the effluent fluid is clear upon dilution
with a equivolune of water, then flushing the colum wth hot water (about

80C) ten-folds W?lhiléEe@ﬁdpldyﬁngesdds&ptiw,re@iﬁ,eraddlﬁdingotoi e ngotigon
r

colum with 2% sodi um hydr oXi de equi vol ume of the resin colum, and finally

ri nsi ngknotwledgeewelhkhbwihdyethiosent theuid, bee sesimshould beTpeetrestied vsa
then reverse-rinsed with water to | oose, and then upload the solution to be

el ut ed. khovwoum ethads bregforrens sinige fiorcaxanpde 4 heut esine neight ot (pattreatedsas e
conpl ete adsorption. Cenerally, at the time of industrial manufaction, while
a col uf@llpoviBgIrm) packed with 100kg of resin is enployed, the adsorption
may be ensured to be conplete if the flowrate be adjusted to 10-20 Lm n-1.
In stich case, if tpackingtharesinsimareolupam, 20 Lnin-1, it is hard to adsorb
20 conpletely, the yield nmay be lowered;, if it is |ess n 10lmn-1, it is
di sadvant ageous fof%/rlsrﬁ@geggﬁnﬁotmmrbr?ydmtfv’th%rlp.l‘wlﬂ‘é{ ﬁgﬁoréﬁ k?n‘,milﬂueﬂrl%si n
may be el .t ed .al cohol such et hangl or nethanol, ~ethanol, i s preferred
from e neruERs T 5rolRantifn Simedn Hafh g catBialints heRaftete: Con o
whi ch is preferabl -.95%.,.an he nost ef W S.. 10%opRy b 5%
i n consideration ofyﬂlfsﬂ‘ﬁggeﬁpgl 292&1&5}1 @ﬁt}%ipﬁ n ?‘Eé"\e/\fﬁ%'bé)@ lgdl @ t?ﬁ'ef)qﬂgﬁ o]
of the ru may range from2 to 10. If the ratio
is Iess§¥ﬂ§ﬁ&ig¥gﬂéi§9ﬁ{Féﬁyﬁg%?ﬁgﬂﬂgﬁgte, if it is nore than 10, the
el ut,gd conmponents WjdinBothé NSIGRTE Wit 2% 89l hydroxide equivolume of

the resin column, and finally

rinsing with water until the effluent fluid become neutral.
The resin is then reverse-rinsed with water to loose, and then

upload the solution to be eluted.

15 During absorption, the flow-rate should be controlled to ensure
complete adsorption. Generally, at the time of industrial manufaction, while a
column (¢ 360mm) packed with 100kg of resin is employed, the adsorption
may be ensured to be complete if the flow-rate be adjusted to 10-20 L-min™,

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™

, 1t 1S
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 1s 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

-8 .



-8 29 JUN 2005 econom cally di sadvantageous. In view of manufacturing, 2-5
folds is preferred. After elution, the eluent is collected and ddh¢énild‘at ed
after renoving of ethanol for reutilize. Finally, brown or unber powder is
obtained s via spray-drying, lyophilizing or normal drying and pul veri zing.
The powder can be refined or directly filled into the proper preparations,
such as capsules, pills, tablets, granules, solutions or injections.

Rel at i vecgdapghicalBf @Hsgdwitggeoh& i usiesd ©of IndAufadtBrigior2S folds is
spray-drying, and’is adjusted to 1.3-1.4 before vacuumdrying. After drying,

lo the prefereedmay be pul verized to fine powder to facilitate the further
processes. Spray-drying and vacuumdrying are ordinary techniques of drying
and is not |imtédtehelionpnther ghmemtaasexollectedt amdeseancentrated oaftes
descri bed above may blg@f)r epared into any pharmaceutical preparations.

sui t abl eefrovinpsot etharel faseutibzenF waltppbiows, opumber pawdsarsis optaineds,

solutions or injections upon ordinary pr e]oar ation procedures. Thg dosage of
each 5t ypeadiprpyedayiag, dyophalizing prdepenal dgyuie amsl pukpedzingnlbe powder

formul ati on, status, of fhe Fatfj fn(i and clinical conditions. ner al , iln
case whéin he redmeshor ghrecy filfed inin e Properpeeparaiions. suctbag capsules,

R W S R
H ;32; (r) iat e _tge i ﬁggﬁgz& ml_ﬁ? (ﬁ‘éttilei hﬂgﬁr]?ugnﬁiziq\l}l%@ P% ‘%@é&r&g&iﬁ%ei de
ey IR T A S T e Sheem BT AR
qu)a/m{oi ta %\735 @%@s?ﬁgé fgi)sop(a%#T g?ﬁgégn\cf){)dgﬁf el—li(%%de?p% 8¢ HthYe ﬁlea%lrﬂ%}
processes. Spray-drying and vacuum drying are ordinary techniques of drying

and 1s not limited.

The Rhizoma Drynariae extract of 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,4) 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-

9.



-9 E 9 JUN 2005 performance liquid chronmatography (HPLC) is applied to
quantitatively analyze naringin. Potassium borohydride color react i oh U Nidiia
(about 5ng) is 5 added into a test tube containing about 5 mM of sanple
solution and shaken up, into which several drops of hydrochloric acid is
added, the appeared cherry red or fuchsia shows the existence of

di hydrof | avonone (sensitivity 55g/m). OQherwse it is negative if it

doesn’ t g@?ﬁﬁ@ﬁaﬁ@@r fiyquigd ch"rofniﬁbgr hy0 c(]IHL‘PCLCI)laIis, ngpplistiandaiggiantitativeaynol

to the ncentration of : is used as control solution. Based on the
TLC net hodlyze aacurglance W|th Phar macopoei a Sinica (1995) appendi x VI B,
each of 41 of control and test solutions are applied to one silica gel-
plate, after that eluted with the wupper layer of the m xture of

benzene-et hyl acetate-form c acid-water 15 (1:12:2.5:3 After elution, the
plate is taken oltotassiwmr duorehydyide bgoloa mﬁaﬁiml&hl BHe (aboot3$mg) isi on
and finally determ ned under UY Ilght at 5n t .sanpl e shows a

1 uopes aeited bltera testude ntagningabent tshlél? ctfg%ﬁmp e salutiongmd. shakemiugy

ool HTGT sk RGBS TR ;éfa@@@a@ﬁ%g@azéam
P Si 1995
R e@@@éﬁé@ Wb Bl YRS RIS
i 00
2 BT o B AR Pl B IR e

St andar d soI ut| ons of 0.50mL, 1.00m, 2.00mM, 4.00m, and 5.00m are
preci sely pipetted and d| luted with methanol to 25mL of vol une

Slejffﬁ)ml' ‘68!53’ Metppie! Narife RRahsrd! A KnfkARAAS! - tdMiHHEt EGhEAration? of®
0.5mg/ml is used as control solution. Based on the TLC method in accordance
with Pharmacopoeia Sinica (1995) appendix VI B, each of 4ul of control and
test solutions are applied to one silica gel-G plate, after that eluted with the
upper layer of the mixture of benzene-ethyl acetate-formic acid-water

15 (1:12:2.5:3). After elution, the plate is taken out and aired, sprayed by
aluminum chloride (AlCls) solution and finally 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, 1.00mi, 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 -



is perforned in accordance wth appendi x VA), and absorbency is determ ned
at 284flnm The calibration curve is plotted with the X-axis of 79 i 200
concentration and the Y-axis of absorbency. Sanple solution preparation:
testing sanple (0.25g), which is 5 precisely weighed, is dissolved in

met hanol (50nml) in conical flask, ultrasonic extracted for 30 m nutes, and
transferred to a volunetric flask (100nl) after cooling. And the conical

flask igsyeefeenudtin aeididaglcet Weth uppendit i194),cand absbsbeticnrisidutendined o
the volumetric flask. And the solution is diluted by nethanol to 100m, and
then fi lat 2846l nithél selvatdprationf cutveaie pistted i webt it Xaant1$ ofxqunoeritsation
volume Im of the filtrate is applied to a chromatograph colum (packed
with 0. smdthe¥l-pan o absosbendyphase, which has passed 60 mesh of shieve).
Then the colum is eluted by nethanol with a flow rate of about _0.4mnl/ nn.
About 25ml of el uent Sanapld sehwiomprephratien: t8sting Ramplet(@®.35gyomiehas
100nl. 15 Measurenent: Accordipg to the UV spectrophotonetr.i nmet hod in
Phar ﬁacm@@isﬁsiwmé{lqig@ lsslpBéaéjm methangd (0sBhbenegnizalihask sultsenic
solution i s detegte and then the total f]avonoids caoncentrat) i s read
£ om t neTadas oo P BNpkS i ransisirac: Ksnyoiuratricy Haske hun) BREF .
nodel 20 - 26 i mazu .l nc. apan hesperidin, stan d (fromt.he.,.
Nt + onaicoqhings A thercanicAE fasto e Sasthal Rt it Ertahhe snogR. ikid is
Product s P [y i o] i hgin testy kg b . t heg:
method cAisenenatened 1 Iies volBeldo g (AR, e "SRG i Bkt by
conditi th SR AL s i = < Si | irea- j : i ) a
i xtur e DEthaiabi TOOmE AR AR THRG &, (BF s e Rl FRAT ST oS Fd
phas t g u i ! 0
theo{r%et %ﬁg?ﬁgg}\i?fgﬁﬁgﬁ g%éﬁ?lg}r%tgh{g)ggggegf t%;arlicr}llglgméta aéﬁog?gngg no
(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 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

S 11 -



| ess than 3000. Preparation of control solution: Naringin standard, which is
desi ccated under 105C to constant weight, is precisely weighed arfdd &N 2005

di ssolved in nmethanol and diluted with nethanol to the final concentration
50g/ M. Preparation of sanple solution: the product (ca. 0.2g) is precisely
wei ghted and put into 150nL conical flask, 60 nL of nethanol is added
therein. After 30 mns of ultrasonic extraction, the solution is taken out

to and grorefichb platy ieeakndated. fréfd eheasetsk dfenaamglia, avidushounld e no

transferred into a | OOrL vol une volunetric bottle. The conical flask is
washed Mssithane30@dol and met hanol is conbined into the bottle. The obtai ned
solution is diluted to 100n] by nethanol, shaked to uniformand filtrated.
The subsequent filtrBreparatios odcceutrobsolotionhdNaringiat standapd esvkishy1s
pipetted into a 15 25m volumc bottle and djluted with methanol to the
vol ume desissateth tndersdid e st ucpoatanteaser@rents perisely swiaighed @mol)
and sanpl e sol ytion 10l) is.r .ipec ively injBect id into the HPLC sgrstemfor
anal ysi §1ssoh¥ed ire maet lrélage&wte pYith” methanpsHo IRl congenuLaiay)
UV dete tOor: PD- 6AV; data processor (C-R4A), sensibility of data recorder
0. 16 AUF P@"4 mat ogr aph Col um: Shi npack C18 columm (CLC ODS 150x6. Omm
i.d., 5m); ProtectingpyColum: YM3Cl8 colu 10x4.6  mm .d... A0mg; .
Super centri fuge: T&-RS@%@&%@ Sf%’apgealsr&}}g%'i E]%ﬁ’ pW@tl?fur{Sﬁt 5013&% & y);
Ut rasoni I : 3 haknBly nengxi rasoni :
Ly Whesiee SFtiatitEdcmnd e R TR oML NaRaT sl BT Src B HRAqY i
Contr ol _of Uk iccal - Bi i - ~Jnger . v rum
Conty of BUCTYHPRAE N 3038 L B st b BShecmo AT PR e
itza’]gag %adzf%@lérdetd baSnPY BmperarirerlA fedvaRINatk §886H1E HHfioR is trafsfertd® -
into a 100mL volume volumetric bottle. The conical flask is washed with
methanol and methanol is combined into the bottle. The obtained solution i1s
diluted to 100ml by methanol, shaked to uniform and filtrated. The
subsequent filtrate is collected, 2ml of the filtrate is precisely pipetted into a
15 25ml volumic bottle and diluted with methanol to the volume to obtain the
sample solution.
Measurement: Control solution (10ul) and sample solution
(10pl) is 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 0.16 AUFS; Chromatograph Column: Shimpack C;s column (CLC-
ODS 150x6.0mm 1i.d., Sum); Protecting Column: YMG C;g 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 1s calculated that naringin contained in the present

standards i1s more than 98% by normalized method (see figure 1). Under the
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present experinental conditions, the peak of naringin is appeared at the
retention tine of about 15.26 mn. Al the reagents and sol vents adediNi M0t he
exanples are analytically pure grade. Water is double-distilled. 5 Exanple
1 100 grans of Rhizoma Drynariae was pul verized and decocted in 1500m of
water for 1 hour, the extract liquid was renoved and additional 1000m of
wat er was added and detocted again. The two detoction liquids io were

conbi negrég@hﬂ‘ idxperirgentdhediditionlse thrs pralkl it a@imgipr 45 appesrexb! atmphe (
30m) packed with 120g of W.D resin at a flowrate of 4m/mn, and the

t er m natrettreomtimé off abesnt] .26l wghi on was det erm ned by KBH4 col or
reaction, that is, the sudden appearance of dihydroflavonone showed the
saturation of adgvllgheareagenthanel §6heemts nussidnin e exaadpbepareanatytecaldy um
15 was washed wi th 500mL of water and washing liquid was not-recycl ed.

El uti on pure gradtudVatemis doublertistilled% et hanol . The starting and end point
of elution was determ ned by KBH4 col or test, eluent was collected and

et hanol was recycl ed. Residual was evaporated on a water bath to give thick

paste, ﬁgi ch %S then dried in vacuo to afford 1.88g of extract. Thus
obt ai ned*® lhad a total flavonoids content of 55.08% detect ed by UV

T avonoi ds) det er i HEEBIOLCRAGURCDE BRBIAS OHES DV ¥BEREF LA rdGi(aRted
2bsor beridy T90RT,gf MHERSoR L HRHha e PR Blnld o oS pRETIGdinGE] =
nar i ngi nrORRRaE AR Sias. BRASH Bhbdsfe8iaemBoonAe RRLrEEDGT TiTvidsa

on vy SRR deimBER A IFa18Y HRB) ot e AP FickP1 6 Lo prelk A Rerees

(¢ 30mm) packed with 120g of WLD resin at a flow rate of 4ml/min, and the

terminated point of effluent collection was determined by KBH,; 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 KBH, 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 is also difference in the maximum absorption

wavelength.

S 13 -



2 9 JUN 2005 The high-performance liquid chromatogram of the extract is
shown in Figure 3, in which there is at |east one another unknown conpoumd
co- existing in the extract. (X-axis: Retention time; Y-axis: Integral =
intensity). 5 Exanple 2 In the same manner 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

naringin is 32. Y%edpighi-perfsthantPliguidlcRiombté gearhadfthd bawacoisshowh®

The conparison of TLC Tor several extracting solutions extracted by

di f f erenh Prames3gesnawhishalere nisf agleast4onerandther Gnknoweai tcampougldt car e
chromat ograns of extractant and extract of exanple 1, extractant and_extract
of presentistngnnlthe extdacta(Pagixns: Retentioe timey Y -axasanlntegsakinteasityhe
extracts are substantially sane no wonder extracted by water or alcohol. 15
Exanple 3 In the same manner as that of Exanple 1 except that AB-8 resin
was used_ instead of W.D resin. A 0.95g of extract was obtained, with the
totab flExampleL content of 61.80% Figure 5 shows the HPLC of the extract

Chat ‘DLOL resi n_ TiadhGoumEnSHatETo PoVEENT &d; FXaAnRI 7k Groeit Kagt TRe of
obLatned, it SIS, 824" B e FRALRE] SH4FR SRy lo K o00g RYES8eR i e
et a7 S0 S5m0 b
the same) soldie@PmiBI HPRIPLC (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.

5
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.
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Exanple 5 In the sane manner as that of Exanple 1 except that | Qg of

Rhi zoma Drynari ae power was used each time, and 5g, 10g, 20g and 2B¢ .o 208
resins were used respectively. 0.16g, 0.20g, 0.27g and 0.27g of the extract
wer e 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. 2ngy, 104.6ngy, 115.2ng and 113. 1ny, respectively, and the total
flavonoids ratio are 0.86% 1.05% 1.15% and 1.13% respectively. The above
to data shows that the total flavonoids extracted fromthe sanme anmount of
crude dxggnple 8l nost not increasing when the weight ratio of crude drug to
resinis nore than 1. 2, which neans that the adsorption is conpl ete when
the resin is 2xImhthearsame nianmer asutleatdrafg Exaraplewel gexcept ithadf 1dguaé
drug to resinis_ 1: 1, the total flavonoids in adsorbate is relatively

hi gher : RiNeoma ddotnarige powst awasaritsesk each dunes anek Sgull0gd20g mnda S gwith
the total flavonoids content of, 52.29% Therefore, a ratig at about 1:1 of
crudé di@§nS WAIE useciwr@sgsﬁaacly-aéaﬁéglo QgAB(ﬁZg qomnii)emge@f ez@niract

Drynari ae was, decocted wifh 20 1000m  of ter, for 1 hour (sl|low fj and
Che decokeEt Bbjaace aeeoRtBElngwhereihe tafy ﬁaﬁene&is FQH&é%‘iﬁe@r@éé)%g%ur

Peain (D ety i a1 R%he Eoutanbeia o MHA 0T s G STRGp Gaffs Wkt "
vont s m O At GG (S Bk Ak redPted Enerid” Pér Totals
O 2003 PBRE R e PRGEm K> B T 3Rer HHR PR e e gbbve =0
Conpl et el #addiAKBGHat ThEWRAIEFIGY BnBIESeREActed 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
15 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
20 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
25 applied to test whether there was flavonoid glycoside in the effluent. Results

are shown in table 1.
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8 I nconpl etely adsorbed + 16 Inconpletely adsorbed + It can be concl uded
that the control of flow rate ensures conplete 5 adsorption. Exanplig) 709005
300g of raw pul verized Rhizoma Drynariae was treated in the sanme manner as
Exanple 1 to obtain the filtrate. And the filtrate was divided 1o to three
portions averagely, each was applied to the colum (0 40mm packed with 100
of W.D resin), then eluted with ethanol of different concentrations. The

el uent was concentrated and dried, the total flavonoids contents were
measured via UV spectronetry. The results are shown in table 2. 15 Table 2
Et hanol concentration (% 0% 50% 1) 7Dagk)195% 3) (Group) 0 1.668 1.888
1.587 Tptal flTavonoids (g) O 1.672 1.843 1.531 0 1.679 1.871 1.574 x +SP O
1. 6730. OpBlawaase(romm)s640. 024 | Effectsbe concl uded | favonhid doed8mendt | on
of ethanpl affects the effect of elution, in which the concentration of
about 70D is prefdrred. - n6omplaelyedsodses  Exanpl ¢ 8 Raw powder of
Rhi zoma Drynariae (500g) was treated as the same nmanner that of Exanple
to obtaih the fil4rate, wh @ﬁmpk@telxadgprb@b to a 5|colum (weight rati
of crude|ldrug to resinis [l:1). After ao(lf tlon thel|resin was eluted with
7 0% et hanol in t®he vol ume Bwompleteiy)a sorkeds x, 7x|and | Ox Tanount of

crude drug (v/w), the eluents wer ecte eparatelly, fromwhich the
et hanol S recvcllé:d Then i%@omﬁ ﬁt(’ﬂ aéfs&{ pas was neasured separately.

O =

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

s 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
10 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.

15 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.
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The results show that the elution is conplete when elution by 10 fol ds of

io ethanol, which is shown in table 3. Table 3 70% et hanol |x 2x 3X' X305

| Ox 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(ng) 0.987 4652.436 1278.77241. 674 109. 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 15 conpletely, when

el uted by enough quantity of ethanol (10 folds). Wen the quantity of
ethanol is 5 folds of RD, fromwhich the total flavonoids is amounted to
98% of Bhxarhpi@B flavonoids. Preparation exanple 1, capsule 20 To 180g
powder of RDE obtained in the same manner that of Exanple 1, 70g of starch
was added. The tRaveg@owdenod Reizoma fenynetice (S00R) was troated as the samo
1000 capsul es. Each capsul e contains 180 f effective _conponent

Pr epar atnamnexdhat of2Exampler 15torebigny tggvﬁlﬂratﬁ, which bthenn es app ltack te aare

N T N

ot car at Va6 iEsuaBrbONY £dBaRBI | iy SUBEE 20b% et & Deach* abg elOX

o e AR oy R Sl CU b EBHRLFIL ML RTINS, R AiLA™

Bxanpl €. 804 Fho? 'whSrEES AR THhER 'the 38 tdPhEY ofRIdE WSS mddureas s patately.
The results show that the elution is complete when elution by 10 folds of

10 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 ¥4652.436(1278.774|241.674 | 109.428 | 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

15 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

20 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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is mxture was heated to solve, then filtrated by m croporous filter

menbr anes, stored for 24 hours at 4 C- 8 C, then filtrated again, “adljsi08d
pHto 6.5 and isotonic with nedicinal grade agueous HCl (12N) and NaCH
(12N), finally injectable distilled water was added upto 1000m , sterilized
by heating, and filtrated, then divide into anmpoules (5m per anpoule).
Each anpoule 20 contains 180ng of effective conponent. Test Exanple 1. The

clinica (o} : ' Ntz ' RSt '

ar ugs-w T P R IS e STl S AR IS e
expl anabbmn@(ﬁ_racts in this present invention: capsules of preparation
exanple 1, each capsule contains 0.18g of effective conponent. Positive
control medicine: a-D3, (synthesized by TEVA PHARVACEUTI CALS, Israel, - 18
2 9 JUN 2005 prepared by Sino-US Kunm ng BARKER NORTON PHARVACEUTI CAL CO.,
LTD), e®ebpargtson exaompks Dstdbléy of effective conponent) Diagnostic
criteria: Conprehensive Di agnostic G ades for Primary Osteoporosis,

accosdi ng to theTdi ddiigstpewdert ef i RDiSt abtainbddibythS8psaims imadnes thatnoft ee
of Osteoporosis of Chinese Association of Gerjatrics. (cf. Cu-zhi i

shu- sondsxaraple,| Mg pfestanch, was LadtedgHheredbe mstieawankneaded wathss,
GQuangzhou, 1992) According to the diagnostic criteri ntioned above, 70
cases ofMa4aEBPYRbOTAGIeOuhddY-WNaandiden pe eﬂZ@ﬁa e geeapdimg to Hoe
and contrqgl 1o grqup,with a-03. RDE is admnistrated 180ng, per os, tid,
for 6 moNOHAAY SHFINSIS INtooayiMich A ARRLh- B3OV Qi MRENEAI Stesfateavabs,
bid, for nt.hs.t 00. e densit | u r 2-L4), .and top-fe (col.l um
Femor i o added BRAANIXeEavel apinduae SBRGRBIs. St Izt contRimsc LROnts OF
Lgﬁgl%mIevf?éé/ti\pgcolrrslpgﬁgr?{.e Energy X-ray Bone Density Meter (LUNAR DPX-L DEXA

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
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 HCl (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

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: a-Ds3, (synthesized by TEVA PHARMACEUTICALS, Israel,
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densitometer,US). The unit is g/cn2. And an U trasoni c Bone Densitoneter
(nodel 2000- SYS-220, METRA Co., Israel) is enployed to check the bp@eGN%%5
density of mid-portion of tibia. The conparison of bone density pre- "an
after- treatnent in two 20 groups: 1.The results of bone density of | unber
(L2-L4) pre- and after- treatnent are shown in table 4: Table 4. Bone
density of lunber (L2-L4) before- and after- treatnent in two 25 groups (

+s, g/c a@é@uﬁ%%frﬁf-‘ﬁsalf(mmirﬁg MARE ER INORTORNPIA RVEAURUTICAL
treatment ‘treatnent Treatnent group (17) 0.973+0.124 1.038+0.234

1. 101+0CED3 L TDY); eath @apsn]é tontain35E 5 80 i congponsago. 145 19 : IN 2

10 , The bone density increased after 3 or 6 nonths treatnment for treatnent
group, but it isDeignostscgritermarConipredeasbe (Ragnosyic Gradesiforndrimary

i mprovenent in control group. Also there is no significant difference

bet weenOseoperosis, acoopding toTihe diagnoestinicrifonia dstabiltshest byoSpeaialérast i s

pre- and after- treatnent are shown in table 5: to ngle 5. Bone density of

col | um Cansmigeserjofisteaparasiserf Chisaserdssocraion offxsupatrisses(clg I-

G oup Before-treatnen fter- fter- 6 nths tr nt .treatment
Tr eat neShUGTBIETZOeng Moﬁ@.—i%ﬁ&ﬁﬁ%@@@ﬁ%aﬂi&m@ﬁﬁ Stgai)g’gess,
0. 748+0. 095 0.744+$ ég 0. 744+0. 093 Conpared with before-treatnent, *

P<0. 05, GUangeeu, TH is significant increase in bone density of collum

gsgg;' s 15 comyl ehdEh IR iR i gn8 08 R HiERiBRAN 4L 7br ERILEOE
osteoporosis are randomly divided into treatment group with RDE and control
10 group with a-D;. RDE is administrated 180mg, per os, tid, for 6 months-2
period of treatment. And o-D3 1s administrated 0.5ug, per os, bid, for 6
months too.
Bone density of lumbar (L,-L4) and top-femur (collum femoris,
trigonal area of femur, trochanteric of femur) is checked respectively by
15 Double-Energy X-ray Bone Density Meter (LUNAR DPX-L. 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
20  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

25 groups (X +s, g/em’)

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

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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(P<0.05, P<0.01). But it is of no significant difference within CO”%gQ!‘“qg
group. 3.The results of bone density of trigonal area of fenur pre-* ’Hd“bﬂ~
after- treatnent are shown in table 6: 20 - 20 9 U? 200b Table 6. Bone
density of trigonal area of fenmur before- and after- treatnent in two

G oups (x+s, g/cnR) Goup Before-treatnent after- 3 nonths After- 6 nonths
treatnment treatnent Treatnent group 0.585+0.104 0.600+0.100* 0.661+0. 159**#
Control group 0.582+0.125 0.591+0.124 0.581+0.134 Conpared with
before-treatnment, * P<0.05, ** P<0.01; conpared between control group, #
P<0.05 5 There i Thei borfd aksitycineasgesdd dfoee Ieosi 6 ynwinthsi gvadmenrtefopf
femur conpared between after- and before-treatnent within treatnment group

( P<0. O5trdatedt) groue, bubat densf np sigrificaanadifiereacef (Pe005).ntheeses i t er
3 nonths of treatnent with no significant difference (P>0.05). And al so

t her e i smprosichfientent eohtolegnoup. dalseetherend nosigoificantupdfefonee Betweems
treatnent (P<0.05). 4.The results of bone density of trochanteric of fenur
pr e- s anthe &Moegrowpeat nent are shown in table 7: 15 Table 7. B one density
of trochanteric of fenur pre- and after- treatnent in tw Goups (x+s,
g/cn2) G oup Before-treatnent after- 3 nonths after- 6 nonths treatnent

e o SR eSS P e R . PR

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 10.750%£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<0.01

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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Conmpared with before-treatnment, **P<0.01; conpared between contromegr
**P<0.01 20 - 21 2 iJUN2005 There is significant difference bet 0\2%5
before- and after-6-nonths treatnment in treatnent group (P<0.01). And al so
there is significant difference between treatnment and control groups after
6 months treatnent (P<0.01). 5 5.The results of ultrasonic bone density of
pre- and after- treatnment in two groups are shown in table 8: Table 8

ul trasofighlee Bensidensity bferigoapsarey of. femambefotd-ean@atfter-nr&eieent in
after 3 nonths after 6 nnnths treatment treatnent treatnment Young

Tr eat mepwvolGrot 8(50i§9ghnh $430. 766** -1.2880.857** adult Control 15
-1.9930. 872 -1 9551 18T -0.5931.209 Ade Treatnent 16 -1]4000. 700

- 1. 2000 Gty " - 0. 9560. [B2fdte-treatiteed | @dten-ol 315 mbiMBS0 Af8r- 1638A0NndwS
-0.9871. 068 Speed Treatnent 16 3769.4277.61 3793.0081. 81**" 3836.3399. 03f*"
sound ¢ontrol 15 3770.5189.45 3761. 77129ré®man4. 48138. 8Qniﬁnﬁﬁﬁpared mj1h
pretreatnment, *P<0.05, F*P<0.01; conparled wwth control ¢ The
G 11 or drireatilens grbepuen (ho8S4bAOA y |( uld G DOGT (I BehrbD. LOTR" and

t hose of oun? adults and a e matched ilncreased 15 signi|fi cantly P<0. 01

And t he (Sprtr@l g50HP i nc Hhilxant | yOSéPfliébﬂrBélr ed wi thdd Ie@didfent |
group (P<0.01) t.hi control group. (P<0, 05

exper i mMépPBEIDAE dwlgi f@ﬁrﬁ%ﬁfﬁﬁﬁbr%sP Onaﬁel%* |Pr§0 chmnaa@é betweaen
ef fect of R in thlg Eﬁb@ él on on both Tretinoin-induced and
Ovar i ect@HERUETAN 7o ﬁ rosis nodel in rats. - 22

5

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

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:
15
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

20
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9 "UN 2305 [Material and nmethods] 1. Drugs RDE was produced accord:gD%wgoé
Exanple 1 (Per gramextract is equivalent to 66.67g crude drugs)

dissolved in distilled water to a 5 concentration of 0.47ng/m before

adm ni stration. And adm nistration was conducted via gastric tube. Tretinoin
i s manufactured by Chonggi ng Huabang Pharnmaceuticals, Ltd. and was
suspended to the concentration of 1.5%wth distilled water. Control drug

a- D3 was manuf actiyeed i5¥%ighMicart iTFE Rt b&bweeh Qfe&‘@ke ﬂhdoiftel&GSﬁiMﬁﬂsL n

distilled water to the to concentration of 0.03 g/m before using and

adni ni streatatemrial frgattheng asbupe(P<0E.). Andalsmitser® & sipaiificand el é@rence
osteoporosis rats: sixty female Wistar rats, 1 6- week-old, nean wei ght
234. 851he3RgenQreaimenvandecomtxod greuips wftem@ineontls eatment{Ps0.01).

12- week-ol d, nmean wei ght 183.4612.45g. Al the aninmals are obtained fromthe
Experimental Animal Center of Chinese MIlitary Medical Acadeny. 3. Reagents
and instrunents Bone Bi onechani ¢cs Rheoneter was manufactured by Stevens 20
Conpany, Geat Bd.Thermesubised! gitsasmnic bonaydemsnt: oé pyet wndeaBerwiisatment
manuf act.ured by Norl and Co npany SA (rmodel XR-26). The others are all

obt ai nednftMngrapps@resh Q%Bems@l €:ons and groups: (1) Tretinoin-induced
group: Sixty rats are randomy allocated to six 25 groups (10 rats per
group). Blank group: control ani mal s received PSS/ d (physiol ogical saline

R e N R LT A L
ey, Wi e g o ety G i B4
treatment treatment treatment
Young Treatment | 16 -1.87510.703 -1.64310.766** -1.288+0.857**
adult Control 15 -1.993+0.872 -1.953£1.181 -0.593+1.209
Age Treatment | 16 -1.400%0.700 -1.20020.701*** -0.956+0.682%*"
matched | Control 15 -1.433+0.788 -1.38610.908 -0.987+1.068
Speed | Treatment | 16 | 3769.42+77.61 | 3793.00+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.

.22



- 23 9 UN 21305 group: tretinoin 70mg/ kg/d and RDE 108ng/ kg/ d; RDE, e
hi gh- dose group: tretinoin 70ng/ kg/d and RDE 216ng/ kg/d. (2) CNariecté%?%b@%
(OVX) rats group: Sixty rats are randomy allocated to six groups (10 rats
per group). Blank group is the normal rats. All 5 the other groups are
removed anphi-ovaries. Mdel group received PSS only; a-D3 group: a-D3 is
adm nistrated orally 0.002g/kg/d; And RDE is admnistrated orally in the

dose of | aaPni@hgdday to OvX rats respectively, corresponding to
RDE gronggatgfwﬁow gse, medi'um dose and high-dose. 10 6. Methods: The dose

adm ni senghdso each animal is calculated fromthe individual body weight
recorded at the end of each week. Tretinoin-induced osteoporosis groups:

Bl ank group receRIBE R&S gd@duogdtdt&:(ndtimgetooE)@mplé nlegPerTglelmtebeUraqt 081ps
comenced treatment on 15 the sane day, designated study Day 1, and

once- daketuivalent rtoi 66 64 lcyude whmgsdr RI2Edesss, dssobvedhincdistiibad statppdd a
adm nistrating tretinoin. Both blank and nodel groups are given PSS in Day
15, andcanbengratign icf @i4émgintdbefne agimupstrationi hard tadmovistresioon dvag
dose of RDE orally for 14 days. The final dose is given in the Day 28

bef ore somduatedy1a|gastecityhei direbmaorsris rnangifwurga bind IBorgq B £s

f din the Da 9. t X th bl ank and I
o e e RS et bedhaio B R RS BT R
f. t t dj tq th ti d ab f 1 ft
e [ o R e e
Bone- bi i f d. {. M ts 7,41... d it
o, AR PGS, RS sk B fo e BT ASGE

each jani i@l centration of 0.03 ug/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-Ds 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

- 23 .



-24 y 7.2. Bone bionechanics nmeasurenents: three point bending tests of |eft
t hi ghbone of each animal are perforned; |oad-deformation curve is r@daqreeds
to nmeasure the biomechani cs index. Experinental paraneters: span 20mm

| oading velocity | Omm m n. Bone structural nechanics paraneters: breaking 5
| oad, elastic |oad, maxi mumradius, elastic radius, nmaxi num energy
absorption; bone material nechanics paraneters: firstly cal culated the

Femor al gfisab aretinsiit THOmikend arid RDPMHOSrr/Koed R DB highr-dose grawp ¢
strain, maxi num stress, elastic stress and el astic nodul us according to the
f or mul atretinoihREGmig/ky/d anBoR® BeHmyg/log/d.at s in each group (table 9 and
10) Table 9. Bone density of Tretinoin-induced osteoporosis in rats Bone
density (/€R) G Qyarmectongizedhe(QVkpr ratsi group:arflixty ocatsaeureooandomly
0. 1470.005 Mdel 10 0.1240.006 0.1290.00_ a-D3 10 0.1370.004 0.1350.005
RDE | owallesatedto spaguoops (4 01e8s mosgraupy. klankgowsp 13 the noromalocits. All

0. 1490. 007 | ar ge-dose 10 0, 1520. 006 0. 1490Q0.01 15 - 25, Tabl e 10. Bone
densi t ytle other geeupsiazedenowgd amghgpaapleSBz\a@d@i PP r@@ﬁé\ﬁ@ﬂf ?’g% @ lx;

0. 170, 08555 E6vw>h50-Buo 1o, seprisgstrated orally 0.002ugkefd; Rnd RBE Ts
administrated orally in the dose of 54, 108, 216 mg/kg/day to OVX rats
respectively, corresponding to RDE groups of low-dose, medium-dose and
high-dose.

10 6. Methods:

The dose administered to each animal is calculated from the
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 a-D; 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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RDE | ow dose 10 0.120.005 0.120.005 RDE nedi umdose 10 0.120. 005 07429@%%9
RDE | arge-dose 10 0.130. 007 0.130.004 From Table 9 and 10 it is concluded
that fenoral bone density of RDE groups and a-D3 group increased obviously
conpared with nodel group. 5 And there is significant differences in

el evat ed degree of fenoral bone density conpared between RDE groups and
a-D3 group. 2. Bone bionechanics neasurenents of rats in each group 2.1 The

i nfluence o1 PoBI bichidcHanies iaehssremeneatibiee seinttisdidinglfestd athteft
Table 12. - 26 ZnCr roo0o 00t Qrn NN .--~Or yo + +T o0 0o0 +l + vV

‘0 ' 0 +thighbore WH\edRnanddad GireSpedobhied; | lvad-def@nationCcurve is redorded o
e to measure the biomechanics index. Experimental parameters: span 20mm,
loading velocity 10mm/min. Bone structural mechanics parameters: breaking
s load, elastic load, maximum radius, elastic radius, maximum energy
absorption; bone material mechanics parameters: firstly calculated the
Femoral Section Inertial Moment, then computed the maximum strain, elastic
strain, maximum stress, elastic stress and elastic modulus according to the
formulae.

10 [Results]
1. Bone density of rats in each group (table 9 and 10)

Table 9. Bone density of Tretinoin-induced osteoporosis in rats

Bone density (g/cm?)

Group n thighbone Lumber spine

Blank 10 0.146+0.008 0.147+0.005
Model 10 0.124+0.006 0.129+0.00
o-Ds 10 0.137+0.004 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 0.15240.006 0.149+0.011

15
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Table 10. Bone density of Ovariectomized (OVX) rats group

Bone density (g/cm?)
Group n thighbone Lumber spine
Blank 10 0.14£0.008 0.1340.009
Model 10 0.11£0.007 0.1140.035
a-Ds 10 0.13£0.009 0.13+£0.009
RDE low-dose 10 0.1240.005 0.1240.005
RDE medium-dose 10 0.12+0.005 0.12+0.010
RDE large-dose 10 0.13+£0.007 0.13+0.004

From Table 9 and 10 it is concluded that femoral bone density of
RDE groups and a-Ds group increased obviously compared with model group.
s And there is significant differences in elevated degree of femoral bone density

compared between RDE groups and a-Ds group.

2. Bone biomechanics measurements of rats in each group

2.1 The influence on bone structural mechanics indicators, see table
10 11 and Table 12.
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in the el evated degree of all the bone structural nechanics indicators
conpared between RDE groups anda- D3 group. And we can see sone dose-? %ft%é&(‘\g
rel ationship in RDE groups. 2.2 The effect on bone material nmechanics

indicators, see table 13 and 14. - 29 9 "ON 2005 UO, OO VNOOWNMf
aO MO+ AtNDce-nt'.tQ0O~- N +l + 4+ 4 Oenooa -~MVV/ClLCL Q
O:bVO7NeD bbO 0 ON '"bCM7VI .--1~VNOOOOOO +1 +1 r)l

o+ +Q Co OFR)ﬁl ngv@ fo'étholPted QL) tHE Pedltd ShowOPRhEX Q1P tRE Ko CO
O +1+1+1 M +1 00000
structural mechanics indicators in RDE groups anda-Ds; group increased
significantly compared with model group. Also there is significant differences
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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Cl.~ VWUZ29, ;UN 2005 Fromtable 13 and 14, the results showed that RDE
el evated the bone maxi num stress, elastic stress, maximum strain, elastic
strain and rigidity factor of osteoporosis nodel rats. And there is

significant di ffléfcﬁﬁceablenlgfm@ | pdils@tresaltsosiawed HeitvRIDERBReatedpthand

a-D3 group. 5 Fromthe results nenti oned above, we can see that RDE el evate

t he bobendensaxtimuanhstness,bebastivg stegmagi mmndunntstfalmpaetamﬁpanram tamd
i nprove the bone structur al mechani cs properties, and also has activity to
i mpr overigidity factor of osteoporosis model rats. And there is significant difference

in those indicators compared between RDE group and a-Ds 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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geometric configuration and inner material properties. 10 Industria
practicability RDE in the present invention has the activity to elevatél@%e
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. - 32 2?JUN'2U005 What is clainmed is: 1.
An extract from Rhi zoma Drynariae, wherein the content of total flavonoids,
based figthe extract, is 30 per cent or nore, 5 and the

conte OVV 4 iy 21 Hhedis! eof , based on the weight of total flavonoids, is 30
per cent or nore, and |less than 100 per cent. 2. The extract according to
claim1, wherein the content of total flavonoids is 50 per cent or nore. 3.

The extract accor1d| ng Am ektiot fromthmamat@rjmarma, wherdin ther cogtenticf 90
per cent or less. 4. A pharnmaceuti cal osition conprises the extract of
cl ai m 1total Mmmﬁsoéaasednoacﬂm wmght rEthﬁ ex4racthils B30 parseent or mise,
treatnment of Osteoporosis. 15 6. Use of the extract according to claim| in
t he pr epaddhegonrtent mé"dnafangm thewwof; based et ﬂwwwh&%@ai’w\@nm dsigse of
the extract according to clajm1 for é&e treat ment of osteoporosis. 8. A
pr epar a8 D PETEAHRE RIS, [3é) Slsaﬂflﬁn PEfE™o claim 1, 20 conprising: 1)
extraction Rhlzon? Equ?{lae W t h mat%{ al cohol or a ntxture t her eof ,

: e extract according to claim 1, wherein the content’ of

total flavonoids is 50 per cent or more.
3. The extract according to claim 2, wherein the content of
10 naringin is 90 per cent or less.
4. A pharmaceutical composition comprises the extract of
claim 1.
5. The composition according to claim 4, which is used for the
treatment of Osteoporosis.

15 6.  Use of the extract according to claim 1 in the preparation of

medicaments for the treatment of osteoporosis.

7. Use of the extract according to claim 1 for the treatment of
osteoporosis.
8. A preparation process of the extract according to claim 1,

20 comprising:
1) extraction Rhizoma Drynariae with water, alcohol or a
mixture thereof;
2) adsorption of the extractant with resin; and

3) elution of the resin which has absorbed the extractant with

25 water, alcohol or a mixture thereof.

9. The preparation process according to claim 8, wherein the

extraction 1s conducted with water.

10.  The preparation process according to claim 8, wherein the

extraction 1s conducted with alcohol/water mixture.
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2) adsorption of the extractant with resin; and 3) elution of the resiyniy 00
whi ch has absorbed the extractant with 25 water, alcohol or a mxture
thereof. 9. The preparation process according to claim8, wherein the
extraction is conducted with water. 10. The preparati on process according to
claim8, wherein the extraction is conducted with al cohol/water m xture. -

wher 61 the cont bt ofl & GURBRTAHONe THRSERS) ARGOBAIIE xiur 2081 4b- S04 o)
al conoi e CaltBEaMERD AT AEPARDI Hig aLEHIPBIALS! T (HFe THAG5APZers M ocess
P ocess accor di nb2t o A HICBATYHOR PIOGHS aFEefdine acltBores ddbetot fon
ld ﬁéﬁﬁj@ﬁgﬁﬁﬁ@'iﬁgﬁﬁe%?éﬁféqﬁ‘;ﬁﬁ%ﬂ%ﬁﬁbhﬂg?ét?faﬁoixfi atant. before t h
acc%r ding to cl a?llgﬁ 15%37%@?@%#@ f)rerpg%;?sf)ﬁ&?gr@&%g@%‘igfr&p@%}fgégﬁgﬁ fﬁv\gt er

m Xt ur : aration process according to claim115 or 16, 15
wher ei %kf eok:%)-g]n?tgg{rﬁgf al cohol is 40-90% w w) of the al cohol/water m xture.

15 ony PO 2190 PTISSRRCORRAIOATOLE CheLO e {f AEHLa, WIRISIR hee,
accor dirggitd i ﬁ{a@'r@p@e a\@g@yﬁﬁ@ntmin_al cohol is ethanol. - 34
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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