A sanguisorba tannins extract, and preparation method and use thereof Technical Field The present
invention belongs to pharmaceutical field, and relates to a sanguisorba tannins extract, and
preparation method and use thereof Background Bone marrow inhibition refers to the decrease of
activity of blood cell precursor in bone marrow. Both white cells and red cells in blood originate from
hemopoietic stem cells in bone marrow. Blood cells in blood always need to be continually replenished
due to their short life. In order to achieve the purpose of timely supplements, stem cells as the
precursor of blood cells must rapidly divide. Chemotherapy, radiotherapy and various other antitumor
therapies are directechgmisaplotytshviilingxaelist, whitp@ipaysionsmé thod andhisititdreafaformal bone
marrow cells, causing bone marrow hematopoiesis functional disturbance of patients, and further
decreasing red cells, white cells and platelets ofpatients, thus leading to the phenomena such as
anemia, bleeding and declining in immune function. Leucopenia is a common hematological
disorder, andenlesingl &sitdiation of white cells in peripheral blood continuously less than 4*109/L. White
cells are used for defending bacteria. With white cells decreasing, antibacterial ability in the body will
be weakened, thys enabling people.easily vulnerable, Especially, i osuppressant used in
raciotherapy, chelIGtHSEARY iHHLGILAT SRR, SMIRIEHRED QIS Mot ahctAnl- T8 drug
rifampicin useaghinefbetiaurigisesses aadh ptRastio ek enrdase 8raiteife cells in peripheral blood,
thus weakening antibacterial ability in the body and causing side effects such as poor immune
function. Cugg(%l I,Ol&y&openia mainly comprises two types, i.e., unexplained leucopenia and
secondary Ieum‘gemr. The former is common, while the latter is always caused by bone marrow injury
which may be the result of radiotherapy, chemotherapy, infection, immune factors, etc. drugs.
Currently, some @agsmthothedhibition efincteasindeurhite oflistiaire oibbivndtia ei@rateating bone
marrow. FOrieaiRpIRy G GRIaR i SEANGAIIPSH RBIOGHFRING YIRS tRodUiaRpBIgRored

negative influence on bone marrow ceII?PJ—m ce, jtisn fes ary to find out a drug which can increase
il 8 eaﬁ/?’ ﬁ

white cells cSYiBffrHtidRs 4834N8iVe eff o’tléc% B DRONEENL P& SGUREHBE originates
from the driednlvoishefl Rbsadeathpiaris)sdriguidorivadeffitinalibicyer Banguisaibobfiiciedis L.
varlongifolia {Bebintatet ewitbdine funetions-afaaotingrbinssiandiempstasipidigtoxification and
sore healing Garden Bunet Rool{scientfc name: Radix Sanguisorbach comerises g large amount of
tannins (abou 50% ,earPJ’fu?t er con%nses compounds such as saponinsan Flavores. urrently,

most researéfiigd o €ils GRSerilfuivbiph WbraxsoiSHngUio IpAIBEMINM N RAG bABRaMAEReved that
Sanguisorba:sapoginsiggehaatveningrediematirp Sianguisactiarda ikrasamvédive pelisrandapmtect bone
marrow. DOmEsiiG f&&?@i@ﬁrgt?é&eéeﬁﬁr%hq{é 2849 %@c‘f’;@%&ﬂ‘&?éﬁi eﬂ’t@,‘ﬁwﬁ?'ﬁ%ﬁ@%‘{‘c’sqﬁ@m
Sanguisorba saponins are main acfivity parts to enhance the profiferation in vitro of bone marrow cells
of mice; mo@W@%@tﬁ%&%ﬁ%@&ar%ﬁgca%ae&ﬁiﬁ?&@agéq%%ﬂ%f@%%mte cells, red cells and

platelets of bone marrow inhibition of mice. However, Sanguisorba tannins and Sanguisorba flavones

can’t promote bope AR el A AlARINIRAY GRURRDING MAeY MQIRIBADMINGE

concentrations, (Gao Xiapping. et al. Screen of acive parts for Sangyisorba hematopoietjc function,
Chinese 20Ul Of REHIANRICHHE e S TB (o8 Lo FoSels B DR efiEacy of
sanguisorbadefisnihsgabeatetaaiviithrarbitit isHeplsesdsimdoraigbaliteraiuabiithan shadaidomdl tannins
have anti-capgeydinsiiansiBasiamiks pBsleldasifkusitmmeY RipRtiamnbitenafdiyprtepgisomerases
by sanguim L., a,evtotorig dimeric ella.gian-(on fromeanguisprba gifiginalis. flanta Med, 1995
59(3):240-24*3?1. There are somg}?e orts a?bou? méj sanguisorba fannln.s &xtract, for exar%p e,
sanguisorbadaiAsiOxae¢ anthihthdrug BEUBRIHAHS (slb Bt pdeLtibGatee sbetl spswitn7 0%
hydrous acethodd@anodidoing eilnl iChingserdbuloed, ahhaturatdviegiaines cveluneif()in2006).
Extracted byysing Aeeippedutinout Sepaali e sapgsamp AR AT achigined by the

above process not only contains tannins, but also contains saponins, which comprises 15% saponins

by detection! ARG N B CUBPH St SaRBEis diba tARMHE IO LEARIAETHY SSERNHY by using an
aluminium okideopehumi harfdrozm finalipmohievhk héhsdparation (doarraised Guizbhunhastitete of
Technology,;Yalymen?d{ahal 983 the ASWELNMERREABIAIBAIARRENMINY SABIHRCTRRIGRRINS into
bone marrowy protection and leucopenia therapy has been known. Summary of the Invention The
present invg)ffﬁ%?{sai%% to provide a sanguisorba tannins extract, and further aims to provide new uses
of said sanguisorba tannins extract and compounds contained in Sanguisorba tannins. The present
invention providesighsapgUuisibseiannting Sxiactkwhereintspidaxtraat Graphises $eiidaa%e(w/w) of
tannins, less Wearg)r%g%g(nwlfw‘% o{ tota/ﬁssggoréiar%%, ﬁ{]ed Iae[ss(s) Wae\l/ré E;)% gvgé)@ 9f sanquisg lk%i{n l. OfPreferany,
said extract CORtaINS 50%-1 810/8 fw W) of Iiannins, ore prefera%]ily 76-100%% (ng of tannins.
Preferably, said extract comprises less than 7.2% (y/w) of total saponins, and less than 4.9% (w/w) of
sanguisorbin I. Preferably, said extract comprises less than 0.001% (w/w) of total saponins, and less
than 0.0001% (w/w) of sanguisorbin I.  Further, sanguisorba tannins comprise 0.05% to 3.0% by
weight of sanguiin, 1.0% to 5.0% by weight of catechin, and 0.05% to 1.5% by weight of

proanthocyanidin B2, all calculated based on said extract. Further preferably, said sanguisorba tannins
compnrica 1 004 to 2 004 by weiaht of ecanncinin 2 004 t0o 4 004 by weiaht of catechin and O 0504 1t O A0/




1) extraction: grinding Garden Burnet Root (scientific nameRadix Sanguisorbae) into coarse powders,
extracting it with water, alcohol, 10%-90% hydrous ethanol, acetone or 50%-90% hydrous acetone,
and obtaining a concentrated solution after filtration and concentration;  2) purification: adsorbing
and purifying the concentrated solution with macroporous adsorption resin, wherein it is eluted with
water into cojorlesss en 1yt 102 eihangl nally with; 60%ethanel, and gollegting the. efytion with
60% ethano %s 0 talnln%j t?)e sangtﬁsorba tannins extract after ar |ﬁg; alternatlveﬁ/, 8efatting the
concentrated SRR LREPIRRERRRSAGTEMtFefs dBlatd nnssSEbbaihsttBE SHBEHSba tannins
extract. Pietecafihy thieicooeksttation ofrsgiddiyd ot getkaindluisné®%n theneaneaotraticls of said
hydrous acejpne IS if Qe cesSAl B AREPROM YR ACR AR BRIRL I DR RO IRRI LR POlarity

resin. Preferably, said macrqoporous adsorption resin is DA-201 macroporous adsorption resin, D-101
macroporoué%ijd%%ﬂbﬁ&%}ﬁ?lﬁ’i’?ﬁq%trh%?dﬁw&%cﬁgéorption resin, HP-10 macroporous adsorption

resin or AB-8 macroporous adsorption resin.  The present invention also provides a process for
preparing said Sag!ﬁ?iﬁ%@@at%?lgﬂﬁt%&(t@&h e RGeS GNP RMRECeae Qleﬁﬁﬁﬁagﬁﬁ@iigémng Garden
Burnet Root (Sﬁcien ific nameé?a X S naguiﬁorbaieg ilr_1to coprse ppwders grac{ing it WEh ater,
's"é#'g L., or ?ngwsoﬂ% d? iIcinalls, L. var. %l‘%gga%‘%i gearlt. u et | th the

filtration andfeppidertrafieacling bjendified thmmepdasin iexcoerientranddssetiratingtHoes#smon tannins
separation nBthed, Rydés ehiieining thensangaerbanquistnbaeyti@shpris&aisl tapIMeRciangTs

separation m r c r%n%gg;gg . ein precipitation.met. solvent method
or the combitn%ﬁgﬁ t&%?é%w ’ugrﬂ'\er, saléac&}ﬂr){gﬁssﬁ%g%h %rﬁigtﬁg% %%ﬁ%ﬁbﬁ%&? (Ek?lr%vrgg%%'graphy,
preferably inSHEHhroRRIOGASAIRASHdRTYY M aPEHRstibh fecta R dBeH Py SPBPRItHELS-porous
adsorption resirerally-belixercdnisaidpratsiorpyr aappitatio armattiod ithe qiieatpitatBan gaisarbebout with

gelatin.  Furtherin saifl SUNENMEHRc AIROHR S9N ARAtRINMSkRG AR GRILALRd Gplution is
defatted and _then extracted by ethyl acetate sok?g, to obtf%?1 (';ge sanguisorba tannins extract;

alternatively SHEUSAEN Lot s EFSSoREF TSt et ST R AE 2 A 118K tract is
precipitated tietouighrdding etivingthércoppdifolaion etheitrivofebves, waitdosxtealds isforeisared by the

following stepgreovdn SdraaiiRmbAdRcinthGarde BB UMetBOAhéskignblc RAMaRadiyiRangyisorbae)
into coarse poyders, SXIRcng [Luthwatey, alcahal, 1% 20 fydraus ethancl, gostons or 90%-00%
hydrous ace gne, ancPoabﬁialning A Concentratet solttion alter fittration andf concentra on; "~ 2)
purification: aSorBNEY AP HUHIYMIGHERENRMSHIEEEe BB LG H Mt pacPEpibias ad sesiersh resin,
wherein it is @lutedavithnatewintbibhloneshithesondthitiilorstiianol Xinapinyith 40%eethinapl, and
collecting th o0, with-60¢% t ning t uj annj drying;
alternativelygﬁé%ttﬁl%q %h%gco%%%nnt%agt%(? sé%%lt%%rgg g#gl‘ %hgﬁl g@é}gcﬁggﬁéitﬁﬁfﬁgﬁg}%us
obtaining th&%ﬂ&%%&‘%‘in“@@&%@t. Preferably, the concentration of said hydrous ethanol is
70%; the concentration of said hydrous acetone is 70%. Said macroporous adsorption resin
belongs to non-pelgsityieSia.ek NPHALINERS I REGIEHRBN. SHRIMASFOPQHRNSI3ASRIPHOR resin is
DA-201 macroporous adsorptiop resin, D-101 'macroporous adsorption resin, LSA-20 macroporous
adsorption rESIRTIER> D0 SO UL OSBRI PSR B ARSI AR P Bl BHGHBsin.  The

present inveHBiatioaissprBadekhdfukasbfmaid'sahglidobi tannivisIeitateorsaraenafgsthsing
medicamentsafRrupiPieasing KesR MA@ o VNadediCAs enbenAEBnd s I s EVERA I/ anshieat bone
marrow inhikifio - L, SAl Icaments are used to prevent or/and treat normal bone marrow
s P SR et Sk i e e e b A
prevent or/afttieht fiefHamRiGecPEAIHSGPthIBRIBBTYS s acoatrBI By AR fothdrapinsr 1s
chemotherapyptginetetallydo grevemdroahd70eahielicop eritrealGas i spiigteahpyhificse

chemotheray,,.T1y? RIEEIRYDIIRA IINGREIRYFen s Yse alsaid sangnisarbi anpins extract

"y
for manufacturing medicaments for the ,treatmentgf&;)gucopenla._ The present invention further
provides the"ti&O8} SShiAtaRE prESHREIRMIN B S i M R RIeRtES 8P brotecting

bone marrownly contains tannins, but also contains saponins, which comprises 15% saponins by

C 1
alcohol, hydrou nol, acetore or oUS acetone, an oncentrated 'sblttion after

detection. Wang Manli et al. separated sanguisorba tannins from sanguisorba saponins
by using an aluminium oxide column, and can finally achieve the separation (Journal
of Guizhou Institute of Technology, Volume 22(2), 1993).



Said medicaments are used to prevent or/and treat bone marrow inhibition.  Further, said
medicaments are used to prevent or/and treat normal bone marrow cells inhibition caused by
radiotherapy or chemotherapy. Moreover, said medicaments are used to prevent or/and treat
anemia, leucopenia, or thrombocytopenia caused by radiotherapy or chemotherapy, preferably to
prevent or/and treat leucopenia, caused by radigtherapy or chemotherapy.. he present invention
Rurther provides (18 Seb Aot BRI e O R e
treatment of PERIEBBeMANd lensensiiadhgiehtobearskisiVides a medicinal composition for preventing
or treating bone marrow inhibition, leucopenia, comprises an effective amount of sanguiin,
proanthocyag{gmngg,grfﬁ%qm%}wrba tannins extract as active ingredients, and is prepared to
common formulation by adding pharmaceutically acceptable supplementary materials or assisted
ingredients. Said formulation is an oral formulation. The present invention further provides the use of
tumor chemothertipe pticsnd waidosangssorp@ vadninsieguiactio tamans fadtanngmidditienents for the
combination freatmen:ef ABtidinalsc3aisdt tumeraRemharapaRtics aleRkyalingagRuhdsurther, said

tumor chemoth ralf%uti are .cx%o;%hosghamides. The present invention also provides a medicinal
composition T ANt-UMoT, Whereln it 19 an formulation prepared from an effective amount of tumor
chemotherapeutics, the sanguisorba tannins extract according to any one of claims 1- 16 as active
ingredient, and pitasmaessiicaleagoapprbleded)uvamieridiumamehe aaiaerapaidien asgi@lkylating
e SRl AL S RIARENS G RYFIoRIOSRATYCR. ] P BTG IFTECTent 1 the

sanguisorba tannins extract accordin . gresent ifvention Is sanguisorba tanni ich can
protect bone*AsEiiWREM atdpoTEr R SErEsithhve remarkable protective effects on the inhibition of
mouse bone marrow DNA caused by chemical substances and radiotherapy, thus providing a new
choice for relievirgdphilpijor.8 nQimal bangimaston aRlls Gauss b PyatliRtharaRy,Alg:shRmotherapy.
In addition, san ua&%)a t?nnn%s can also effectively increase white cells. The sanguisorba tannins
extract accordin {8 itd BraehiddE8Ktion, when used in combination with chemotherapeutics, can not
only improve the curative effect of anti-tumor, but protect bone marrow cells and whole blood cells,

reduce or avoid the faBRgasite henemeaHpwses!isanthele blaed sellsisausagddins, and
Chem‘“heraﬁ’%%‘“&%nﬂ?&%@%g‘j’%‘}%% Altelon quBngIhs &eaémee@}tr%fc ancer.with radipinerapy or
chemotherapy, the sariguisorba tannin extrac accor(ﬁng fife present inv ‘nt1|or] can be used in
combinationQfiH Yadirothie pipgtalrdreisnsondr st thes0i08ide (o e @ficansgsiinthe injury to bone
marrow cells and white cells of patients caused by radiotherapy or chemotherapy. Specific

Embodi ts of : j ins in t
vontion. The FaRibtk ot n%%‘?ﬁ?ﬁ%ﬁ%%?2&%%5@Q%Sg‘%??fpﬁ%’%?’?i‘%%éﬁﬁé%%é%ﬁ%f?rﬁ;‘ii?éeia
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(Edition 2010;8781UMe X *PhdexPeighenP EhetiRs g e &wd9 frbnvtight “isigBhra&fion of
reference sopubimthoShmdiofRAllid] acittelstednbeskdubnstemdecismeighedheutractusbtglysaidd added into

a 100m1 brownvalyBetielasioWAIRE i5 ddectadissolve she aallisasia ans it doynyl the
solution reaches the graduation Ilggr. @B}Jo of th@ ag?ug)on IS Wi |gh§d out a}fcurat.(?iy aﬁ%pl ced into a
50m1 brownVoRIth HHEHEER WA dael? 13 difeitR¥nd L8RkiSh aretHac@nde, ation line.
The solutiondgl¢hkatedHaked anaitidragratitaining the control solution with 0.05 mg gallic acid per 1 ml
solution. Preparation of standard curve. 0.5m1, 1.0m1, 2.0m1, 3.0m1, 4.0m1, 5.0m1 of control
solutions are weighed out accurately and added i X 25 rown volumetric flasks respectively. Iml
of phosphomolyb%fﬁr%efu%aécs?t% 5%?%%)&61 |osr?é|§s}§?}3)t§g§tgwé\g§??]%%%nén§bove flasks, and then 11.50m1,
lIml, 10m1, 9m1, 8m1 and 7m1 of water are added therein respectively. Each solution is diluted with
29% sodium cartsui@te apddtiosrigiiereh fifvengradettionline ArghshakerbaedffisfterikheL sajution is
O o o Al NGBASAERAL B A YEIRBR STV B dpiReg according o LVMIS
spectrophotometry (Appendix VA) with the corresponding reagent as the blank test. Then, the
standard curve can be obtained with the absorbency as Y-axis against the concentration as X-axis.
Preparation of sa$aplesohations b figmirektrachpiidennastepeighed out accurately and added into a

250-ml brown volymetric, flask. 199 of watekis asidad:ingbsflagkichiSoltian is siegdlfor night and
then treatedgﬁ/ uItraSﬁniifor 10 min. After bein tcooded, it ist diluted \Agtngg erio reag}%géi graduation
line. The solGAB IS URAREATKLGZRT SR¥ACEy SEH HAR A1 LBINAES B P itB?f 8o e solution.
The solutiondectittered hydi Bondetinsrelirdinbigifimgtedenabatitiod sdluiherefe 20wation pasidual filtrate
is weighed otdreautaiely and then transferred into a 100m1 brown volumetric flask. Then, the
obtained solution is diluted with water to reach the graduation line and shaken well, thus obtaining the
sample solution. Measurement Total phenols. 2m1 of sample solution is weighed out accurately and
added into a 25m1 brown volumetric flask. According to the method provided in the part of
"preparation of standard curve”, after "Iml of phosphomolybdium tungstic acid solution is added", 10m1
of water is added. The absorbancy is determined in a conventional manner, and the weight (mg) of
gallic acid in the sample solution can be read out from the standard curve. Thus the content of total

phenols can be obtained by calculation. Non-adsorbed polyphenols. 25m1 of sample solution is
weaeiahed oirit aceciriratelvy and then added to a 100mM1 conical flack filled with O GAa of cacain The flack ic




2.1.1 Instruments  Agilent 1200 high performance liquid chromatography (Agilent 1200 diode array
detector; Quaternary pump online degassing systems; Agilent 1200 chromatography workstation)
(Agilent Technologies); Mettler AE240 one over hundred-thousand electronic analytical balance
(Mettler, Germany); FA1104 one over ten-thousand electronic analytical balance (Shanghai
analytical balancg Electronic Instrument Co., Lid.); 3200-type yltrasonic cleaner (Kupshan
Oltrasonic s Lpn o B Retast Brunso ot SRRSOt SE T I o o)
Catechin (PGARMN&Hu098en3) R m5tBehdhin ¢PHp S st by pmies)eyEtfanol is HPLC
grade; Water produced by redistilling (self-made); All other reagents used herein are analytical grade.

2.1.3 Sanguisorbg, {anQins irafinind RESRRAHSARAJRNIAS SXEAChISRIRRALBH,AGRAIRIRG to the

following examples. 2.2 Preparation of sample solution _ lg of sanguisorba tannins extract is weighed
out accurateRf Ky RFSHBHATEE BB TR ALK COTR B AEF58 acided, and the solution

is treated by ultrasonic for 30min (with 250W of power and 20KHz of frequency rate). After treatment,
the solution is COP@%@D@QH‘BE%M%Q’Y@?E& F&é%i&hﬁ%ﬂﬂﬂﬁi'@mﬁﬁt@g}gﬂ%@rPf@i%fSE‘lyz-3
Chromatogralg)hyl.aor}gltlonts 2'3'111 The %eag%qon ﬁ%‘ detection wave en‘%th It ordFr t%maxm_lze
information fromi t eccﬁor%lr%g%eé?a%rgﬁ ? Isp gya &' %I}el%ocr%rf)lgneon s 0 sa%%u?snort%aggomany as
possible, thebesmpadeiniisndeithbe generally separated from each other using binary gradient elution
of methanol-phosphate buffered saline at a column temperature of 30C. All the

chromatogram-s -' ' in I togr (0] ing.into the spectrum
region at the ran%g&c{){#fggg%@(%&ﬁr%g%ég% %%%%@%ﬁﬁ%dép%%%&ﬁ%& A?D%?%%@Ed on the
absorption sEslAdbf peaks in the chromatogram at each wavelength observed, it is found that the
absorption of each peak is higher at 265nm, and the baseline of spectra is smooth. Therefore, the

detection wavelepgii s fthally #EEIdes aRARRNM frch s HIBMAHQHARMEOBUIONR cnifde
experiment, several m béle p as&s are adop}t%gggl%g{ﬁr to determine gli’e optimal mobile phase. See

p
Table 1. TabiMIRRBIEHH SR AP AR AT OSBB8H S HbEphate

ANdENRES
buffered salitarity 8% 80 45 55 90

alternatively, the concentrated solution is dissolved in ethanol and ethyl acetate,

and the extract is precipitated through adding ethyl ether or petroleum ether.

Moreover, said extract is prepared by the following steps:

1) extraction: grinding Garden Burnet Root (scientific name:Radix Sanguisorbae)
into coarse powders, extracting it with water, alcohol, 10%-90% hydrous ethanol,
acetone or 50%-90% hydrous acetone, and obtaining a concentrated solution after
filtration and concentration;

2) purification: adsorbing and purifying the concentrated solution with
macroporous adsorption resin, wherein it is eluted with water into colorless, then with
10% ethanol, finally with 60% ethanol, and collecting the elution with 60% ethanol,
thus obtaining the sanguisorba tannins extract after drying;

alternatively, defatting the concentrated solution and then extracting it with ethyl

acetate, thus obtaining the sanguisorba tannins extract.

Preferably, the concentration of said hydrous ethanol is 70%; the concentration

of said hydrous acetone is 70%.

Said macroporous adsorption resin is non-polarity resin or low-polarity resin.
Preferably, said macroporous adsorption resin is DA-201 macroporous adsorption
resin, D-101 macroporous adsorption resin, LSA-20 macroporous adsorption resin,

HP-10 macroporous adsorption resin or AB-8 macroporous adsorption resin.
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5545915951005 95 2.3.3 Durability  Several sanguisorba tannins extracts from one batch are
tested by using three chromatographic columns from different manufacturers under different brands
respectively. Resolution and numbers of chromatographic peaks are used to evaluate the durability of
instruments.  In the selected chromatographic conditions, the chromatogram and the resolution of
each peak obtained from the annular column is superior to those from other two chromatographic
columns. Therefore, the annular column is adopted. In view of the foregoing, chromatography
conditions are delSfFEEHSREREWRD 215N RIRHIMH SIRSGPa I RSRAAAL SEFMEBOIMA 5SRm): DAD
detector; Gradientselutiact, pheqaduesswithypacthgnol-0.05% phosphate buffered saline: 0 min->80min,
Methanol 5% 45%) Qe B asRle eulIRIPH alnR SO0/ SN AGG O BoNEiaNol) 5% 55%
0.05% Phosphate buffered saline 45%--9 1min-,-100min, Methanol 5%--5%, 0.05% Phosphate
buffered sa|.mé°9%%r8@529W$‘éfeéﬁ%WQ&e1&Hﬁfh SRl C Bty LA T RIR- SGEORTOW rate:
1.0m1/min; Rydrome:atoOmin. 28.4®pacinfizatioconcSdraple solution isafieepdricimaceordance with
the above ltegh&eRPdidae detection is conducted as in accordance with the chromatographic method
in the following It "3" {omatoc?af hic eaks |ts ivedltl me andtgeak areas Wlthln 90min are
recorded. 100 of Watet SOMtion an rﬁlx(éo oftition Are actura® y welgarﬁeél out
respectively,sg?ﬂ!atﬁ@hmﬂﬁ&édhﬁ’&phtﬁm@g@%rﬁl.lfm@%ltﬁ@ii#@tégmm is recorded in 90min, and the

chromatogram ofSeathkeanical subsiansepisalen iweicledonpsuls shanthanghpteitereace is
observed ur:ﬁ%rt etq’.%’ rﬁ%%% %?é‘—f{g RI}é}lIns \el;;{%ac élhé)& 89%9%%%“438%%@%@% of total saponins and

sanguisorbi e measurement met Is as follows. 1)
Measurement of the content of total saponins  Preparation of control solution. 50mg of sanguisorbin |
is added in a 10miviodyeeaiticllaskatd fapaboietidn lisoddwolnydso ushethanglitphgdded koaissolve the

sanguisorbin,| Ry IURIARIk AL, RIBESPAURIaRESALAIN i diliter tavisrgthg gradygtion line with
anhydrous ethanol, t Pus obtaining the control solution (0.5mg per 1m1). Preparation of Standard

curve. 0, 20867 SRPEGEH: 6000, 8000, and 10000 of the control solution is sucked into eight of
10m1 test tubes with cover respectively. Iml of 8% newly-prepared Vanilin-ethanol solution (obtained

by diluting 8g of Yaril, iR AnhyeraaD RIEBRSN I Hlnvl) BBHALPkbANY sk IGAGIH obtained by

slowly addln% m1 of sulfuric acid into 30m1 of water) are accurately added in each tube, mixed well
and sealed. Eathtube is placed in a water bath with a temperature of 60C for 15 min, then cooled in
ice water for 2min, and mixed well. The absorbency at a wavelength of 530nm is determined according
to the spectroph@temeityitAppendixdtBhetibdheqeetarmetttaokdinninviil aanvolsusiedce as the

blank test. T?&Hn&'ﬁe?h%@%%‘ég MYﬁeﬁa&ﬁ?c%t & vy A‘?b‘%%séér P&?ﬁ%ﬁﬁ% Q%x}%%‘fﬂét the

concentration as X-axis.  Preparation o samp oltition. About 5g of sanguisorba tannins extract is
ground, and WEIReX Bftaccurately and put in a 250m1 volumetric flask. About 200m1 of anhydrous
ethanol is added arntitershluthernc s exiretdds b tinasahissdbreddmirthand tndrefitdrecktdtbe filtrate is

collected in g,zBRRd VUGS o Aibeddag thegagnatnnlingdth anhydrous ethanol.

Measurement Accurately Iml of sample solution is weighed out and transferred to a 10m1 test tube
with a covet The absorbance is determined according to the method in the part of preparation of
standard curve, dyidrealculated éntthet regressioh oibatioHoMngestensrement of the content of

sanguisorbin | ﬁ@s&m&ﬁ@ﬁrwmm&& Hﬁh{@ﬂ]ﬂ@i@@@%ﬂﬁﬁ@hﬁﬂﬁ RedpnsateingerkAgmm*
250mm, 50n. moblle hase acetonltnl[e wa t@ §e)l, wra 16 pr%gymﬁyg% 1llJSmrh}aer%perature:

cxtractin coho
30C; evapora |ve Pgﬁ ‘f‘fenn det
acetone or 50%-90% hydrous acetone, and obtaining a concentrated solution after

filtration and concentration;

2) purification: adsorbing and purifying the concentrated solution with
macroporous adsorption resin, wherein it is eluted with water into colorless, then with
10% ethanol, finally with 60% ethanol, and collecting the elution with 60% ethanol,
thus obtaining the sanguisorba tannins extract after drying;

alternatively, defatting the concentrated solution and then extracting it with ethyl

acetate, thus obtaining the sanguisorba tannins extract.

Preferably, the concentration of said hydrous ethanol is 70%; the concentration
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Preparation of control solution. 25mg of sanguisorbin | is added in a 25m1 volumetric flask. Then
about 20m1 of anhydrous ethanol is added to dissolve the sanguisorbin | by ultrasonic. After being
cooled, the solution is diluted to reach the graduation line with anhydrous ethanol, thus obtaining the
control solution (Img per 1m1).  Preparation of standard curve. 1.0m1, 2.0m1, 3.0m1, 4.0m1, 5.0m1
of the above()%osgt(r1 | s rl(t)ﬁisoglcs are. %J%g/zl into five of 5m1 volumetric flasks respectively. Each solution
is diluted to reach the gradua%on line with anhydrous ethanol. Accurately 100 of each solution is used
for measurement under the above chromatography conditions. A standard curve is obtained with the
natural logarithmSafipesdcaieaas Ydaxiptividrtke natorals oganihpo bisanyle amounpalacksaxis.
Preparation pfsamplersoliions APoH,e0, 06, 3ARIYIRRIRAJANRIRG, extrapids giound.andraighed out

accurately and transferred.in a_ 100m1 volumetric flask. About 90m1 of anhydrous ethanol is added
and the soluioiPTRIEAr SR by ilds SAE RSN AP HRIh g EYB1ed-3Re“Tol UAIRYRYEd to reach
the graduatiedsimetiyith reiny dibd @thanolsiraken adedipdrod thesitfiltered Bubugladiitenny head with
micropores @fjGfiRtibiMediit's obtaining the sample solution. Measurement ~ Accurately 100 of sample
solution is weighed out, measured under the above chromatography conditions, and calculated in the
regression equation. Example 1 Preparation of sanguisorba tannins extract of the present invention
The Garden BurnéieRuesqeicianeifidconadtie. Ravidesdhgusoisa)dssgreusardasoasepowtiers and
then flash exgagaieshwithina¥machtaneiey Riipescaachdae amirow.he solvent amount is 10 times of
the powders in the first extraction, and 8 times in the second extraction. Then, the filtrates are merged
and concentrated under reduced pressure. The concentrate is extracted and defatted by ethyl ether
with a volume ratt3idmediGHireiie BeyictiR PIayetie e fsas bane THerPhaRBtHe M liquor is further
extracted by ethyl acetate with a volume ratio of 1:1 to enrich total phenols for 6 times. The ethyl

acetate solution i merged;anderaraatiaiad ala RYLIIREIRIER fob HOARLIIGOHCGEhRLRFSUre to a

proper amounﬁ aén%%H%ried at 45C undey. reduced pressure. Thus the sanguisorba tannins extract can
be obtained c 18 SR RS WKL D BHIA §TBRY O RAVTBF AR, 1.32% (w/w) of sanguiin, 2.61%
(w/w) of catechin, 0.08% (w/w) of proanthocyanidin B2, 6.2% (w/w) of sanguisorba saponins, and

3.7% (w/w) of saRgHSF&INAi EXRIBIE I ARAIRES R s aRaUsARPHaN IR EXIIREESp SR Present
invention Thethcrsanrrl en I?urnnelt Root g??%i%ntiglc hame. Rladli])/(er%aﬂ%gésorbe}e irsé}%g,o ndrinto goarse
powders and then refiux eracted Wit % a%é}%ngyfé)r 3 |mé)s, eabh for 2n The sdlVert'amount is
10 times of tAEaBe\gat e e Tips castrddtio FRdothsER IhothehsmedhrIa traction, and 6 times in the third
extraction. Then, the filtrates are merged and concentrated under reduced pressure. The concentrate

> extracted and GeaRIY HIRRANALD o &&H?@]IE%IL% 8 Sao BRI IV GIRELSAYY S coloriess,

and then the mother fiquor Is er extract y ethyl acetate wi ume ratio of 1:1 to enrich total
phenols for 6%ABEU & Eg Mmekicatacatifabhistirafged ahiseemsifrated at a low temperature 45C

under reduced pressure to a proper amount, and dried at 45C under reduced pressure. Thus the

sanguisorba tannis GIKgRt FARARAHAINECprovIBESHILS: b6 LxiRetEoMaIRD ARHL MM tarnins.
1.41% (w/w)% anguiin, 2.65% (w/\w) of catechin, 0.09% éW/W) of proanthocyanidin B2, 5.4% (w/w) of
sanguisorba g%fﬁﬁ&“%‘i}‘%}&%s’?ﬁﬁvkﬁ%%tﬁ gURGHRTHS Qﬁﬁﬂﬂ%‘ﬁreparation of sanguisorba
tannins extract of the present invention The Garden Burnet Root (scientific name. Radix
Sanguisorbae) isqaiauyReliviencaRI SR RevMdersranchikente ikbsedraciedwinnf@8aisthanol for 3 times,
each for 2h. The solvent amount is 10 times of the powders in the first extraction, 8 times in the
second extraction, and 6 times in the third extraction. Then, the filtrates are merged and concentrated
under reduced pradéife sTitbreescan el 5 aiea droprayRNtersnrdd syt apgnakhengyalume ratio
of 1:1 until theltiwhidifien leyseistsoladiedsrihe cameanitiaiens; separated by macroporous resin,
wherein it is firstly eluted by water to colorless, then by 10% ethanol with an amount of twice of the
column volume, finally by 60% ethanol with an amount of twice of the column volume. The 60%
ethanol eluent is MATERYEE, S2ibrBsHEAMTAI AratsetiRERCAE QA8 Brakanrad AHrGpER Amount. After
spray dryingethbreangaigopeaitapmissiexyrastiotieapyobtatheshothtepulipretfeeabktracpoortains 73%
(i) of tannifand. 5254440k Al REUTY SR AY of XAl 1% (wiw) of proanthocyaniin
B2, 3.2% (w/w) of sanguisorba saponins, and 1.7% (w/w) of sanguisorbin I. Example 4 Preparation of
sanguisorba tannins extract of the present invention The Garden Burnet Root (scientific name. Radix
Sanguisorbae) isldvoprrgdntarssarsm gaulesrprandeh dre reffusfemastiod pithnioyyamdindfor 3 times,
each for 2h. fbaensaiMBRAMORUISARLH Es dhdnRPavvEess iBudp st extraction, 8 times in the
second extraction, and 6 times in the third extraction. Then, the filtrates are merged and concentrated
under reduced pressure. The precipitate is removed, and the supemate is separated by macroporous
resin, wherein it is firstly eluted by water to colorless, then by 10% ethanol with an amount of twice of
the column volume, finally by 60% ethanol with an amount of twice of the column volume. The 60%
ethanol eluent is collected, and concentrated through film to a proper amount. After spray drying, the
sanguisorba tannins extract can be obtained. Results: the extract contains 79% (w/w) of tannins,
1.72% (w/w) of sanguiin, 3.24% (w/w) of catechin, 0.13% (w/w) of proanthocyanidin B2, 2.4% (w/w) of

cannilienrba ecanonine and 1 204 (w/w) of ecanadriiecorbin | Fvamnle B Prenaratinn of canadiiicenorha



Results: the extract contains 78% (w/w) of tannins, 1.69% (w/w) of sanguiin, 3.35% (w/w) of catechin,
0.13% (w/w) of proanthocyanidin B2, 3.1% (w/w) of sanguisorba saponins, and 1.4% (w/w) of
sanguisorbin I. Example 8 Preparation of sanguisorba tannins extract of the present invention
Coarse powders of Garden Burnet Root (scientific name. Radix Sanguisorbae) is warmly immersed in

water in an amogfgt of 12 times of the dgg\(/)vders tyice ea&;ltg ISIQI After fllt{atlopdrthe filtrates are merged,

¢ present mvention rovigdes a’'me compositi revenyng or
concentrated to g Bru € per mlan ptaced In a centrifuge. ?t | Cen?rlljfugeg For E rr%n at the speed

of 4000 rpm VS DSNBAIETS CONLEHSHE, TRECORBRIh At TPEIRNIyARe ¢ HS BIVED PO SSrous resin
with a diameterdwightpatinthbdybradidABWh. Aftesaid Stadigzadschptiamfdns3Qiracit iasvastied with 2BV

water at 28\ G 1ETHESIoA A RY AGEHBRLAAEN T, Rl £IHESIDARY(50% ethano

at 1BV/h. Theeluent is collected, concentrated and dried. Results: the extract contains 55% (w/w) of
tannins, 7.2ASREP S SRRGTRSHIBY LAHGHMS CL A B §¢dNHANIGESanguisorbin 1. The yield of tannins in

the present invention is up to 13%. For ten batches of sanguisorba tannins prepared according to

Example 8, the copienisaiisane Wity cRie e proanthocyanidin B2 therein are determined.
Results are shown as follows. Table 2 Content determination of ten batches of sanguisorba tannins

extracts No. Content (%) Sanguiin Catechins Proanthocyanidin B2 110503 1.62 3.01 0.12 110511
1.62 2.89 0.09 11s1@assy syangasiurthepprovides thg use of tumor chemotherapeutics and

said sanguisorba tannins extract for manufacturing medicaments for the combination

treatment of anti-tumor.
Said tumor chemotherapeutics are alkylating agent.
Further, said tumor chemotherapeutics are cyclophosphamides.

The present invention also provides a medicinal composition for anti-tumor,
wherein it is an formulation prepared from an effective amount of tumor
chemotherapeutics, the sanguisorba tannins extract according to any one of claims 1-

16 as active ingredient, and pharmaceutically acceptable adjuvant.
Said tumor chemotherapeutics are alkylating agent.
Further, said tumor chemotherapeutics are cyclophosphamides.

The active ingredient in the sanguisorba tannins extract according to the present
invention is sanguisorba tannins, which can protect bone marrow hematopoietic stem
cells, have remarkable protective effects on the inhibition of mouse bone marrow
DNA caused by chemical substances and radiotherapy, thus providing a new choice
for relieving inhibition of normal bone marrow cells caused by radiotherapy and
chemotherapy. In addition, sanguisorba tannins can also effectively increase white
cells. The sanguisorba tannins extract according to the present invention, when used
in combination with chemotherapeutics, can not only improve the curative effect of
anti-tumor, but protect bone marrow cells and whole blood cells, reduce or avoid the
damages to bone marrow cells and whole blood cells caused by chemotherapeutics.
Therefore, before, after, or during the treatment of cancer with radiotherapy or
chemotherapy, the sanguisorba tannins extract according to the present invention can

be used in combination with radiotherapy and chemotherapeutics, in order to reduce
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0.14 110527 1.75 3.24 0.14 110601 1.56 3.22 0.11 110606 1.66 2.97 0.09 110610 1.72 3.00 0.10
110615 1.49 2.86 0.11 110619 1.69 3.12 0.11 Average 1.61 3.02 0.12

or avoid the injury to bone marrow cells and white cells of patients caused by

radiotherapy or chemotherapy.

Specific Embodiments of the Invention

1. Measurement of the content of Sanguisorba tannins in the present invention.

The content of tannins is measured according to Appendix XB of Chinese
Pharmacopoeia (Edition 2010, Volume I).

The experiment should be performed away from light.

Preparation of reference solutions. 50 mg of gallic acid as control substance is
weighed out accurately and added into a 100ml brown volumetric flask. Water is
added to dissolve the gallic acid and dilute it until the solution reaches the graduation
line. Sml of the solution is weighed out accurately and placed into a 50ml brown
volumetric flask. Water is added to dilute the solution until it reaches the graduation
line. The solution is then shaken well, thus obtaining the control solution with 0.05

mg gallic acid per 1 ml solution.

Preparation of standard curve. 0.5ml, 1.0ml, 2.0ml, 3.0ml, 4.0ml, 5.0ml of
control solutions are weighed out accurately and added into six 25ml brown
volumetric flasks respectively. 1ml of phosphomolybdium tungstic acid solution is
added to each of the above flasks, and then 11.50ml, 11ml, 10ml, 9ml, 8ml and 7ml of
water are added therein respectively. Each solution is diluted with 29% sodium
carbonate solution to reach the graduation line and shaken well. After the solution is
stood for 30 min, the absorbency at a wavelength of 760nm is determined according
to UV-VIS spectrophotometry (Appendix VA) with the corresponding reagent as the
blank test. Then, the standard curve can be obtained with the absorbency as Y-axis

against the concentration as X-axis.

Preparation of sample solutions. 0.1g of extract powders are weighed out
accurately and added into a 250-ml brown volumetric flask. 150ml of water is added
in the flask. The solution is stood for night and then treated by ultrasonic for 10 min.
After being cooled, it is diluted with water to reach the graduation line. The solution
is shaken well and stood so as to enable solids to be precipitated from the solution.
The solution is filtered and 50ml of preliminary filtrate is abandoned, whereas 20ml

of residual filtrate is weighed out accurately and then transferred into a 100ml brown
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The average content of sanguiin, catechin, and proanthocyanidin B2 is 1.61% (w/w), 3.02% (w/w), and
0.12% (w/w) respectively. Example 9 Preparation of sanguisorba tannins extract of the present
invention The Garden Burnet Root (scientific name. Radix Sanguisorbae) is ground into coarse
powders and then decocted with water for 2 times, each for 1.5h. The water amount is 10 times of the
powders in thelflrst decaggﬁgn.ﬁlnd Stﬁlemegtln the second de 0 ui'%g@.v'vl'@hen the f{l(t)rarte%%har%merged and

olumetric en obtained” solution IS water .
concentrateg unaer red‘uced ressure to aﬁﬁroper amount. The preci |t_at|on IS removed %e solution

is separated25yaiae joros ehakenwretle tius ROREIPEINEEBY G808 I olorless, then by 10%
ethanol with an amount of twice of the column volume, finally by 60% ethanol with an amount of 3
times of the gplump.yRlyme. The 60% ethanol eluent is collected and concentrated under reduced
pressure to a proper amount. After the concentrated solution is spray dried, it is dissolved in water,
and then the obtained solution is stood for |h, and the precipitation is filtered. The filtrate is placed in an
evaporating dish Tivttd pltvicdlg e Solotbe islsprayiedvsighty. After steatdingrfdathicthmprecipitation is

collected, angktakepRut afteiiTasee giigd fQrcbaing e RIRCIRILAIAD frdbRRORURGIYAfing powders,
and resolved, with 90% ac?tcs)&% or 2h. The obfttairng(ilnﬁf)lu}i is full d'sgl ed at 45C under yreduced
[ r

0
pressure to ré’égp(aerra é%lété)ne, Anef't ec&li‘r'l%én?raefe is poufed’dl %r‘%nf) e‘/ez_éuclll%iet}f}%srt]fzﬁf: us highly
purified sang@istsa tarmdisivithomé efnwitisiconrddedt Jhsoabsarbpecybraidegrmineeitoftent of
sanguiin, categRintandIRARBOLYE IV B2his(2P8 gullv)adBHUhOWMp RGBSV (MVBY),
respectively. ination. 0 t f Tanni T f Ns.is: mined
according tor%1 dg@ﬁ{(g é?g‘gcﬁ%ﬁ%%?ég %E}lg'?rfnlg%sotggg Ql?%tl%@cﬁ%%r\? %%]?ucrf%%é %Elgé%?oeé}/iment

should be péft Thway from light.  Preparation of control solution. 48.30 mg of gallic acid as
control substance is weighed out accurately and added into a 100m1 brown volumetric flask. Water is

colution Is weigas e S B e to
dilute the som@o@%ﬁ#@f’e@cﬁ@@ﬁ@ @?atﬁaﬁﬁ&élﬁiﬁﬁ?drﬁvé%écﬂlﬁgoﬁfvigaﬁ% St |ﬁeﬂiﬁ§ obtaining

the control seithiencenty an0483md gailivaicidhadr imilsalistiaperatireepaifion@f Bhadtiartlaskrve. 0.5m1,
1.0m1, 2.0m}, 3 mdil¢-Qnles A kighceninkeciansair veidhedutameuratRbsandadded into six
25m1 brown.vo Ha ertlrlgv gﬁsl%sl; fﬁﬁ%?%’e%ﬁlﬁ’ﬁ?{ %%ﬁggg%xgg@gn'&un rrsl%#z(i)%% 4 s%lﬁloor} is added to

|
each of the Above asks, an m ter are added

therein respéetiden). [HEaHEbIa I S5 EnticerBd wivh Zobshsoditams tarpd irie sRmMbReach the
graduation linel@netsbafan welcAfirigthe altaingebdopttonldd sioac fprl3bminréparaisodrncy at a

wavelength %ﬁﬁ@f&”&&%ﬁte@[@gﬁﬁnﬁe‘?ﬁjg%ﬁoﬂﬁ{é’r‘é' u%‘?‘?ﬁh':%s‘?fé%@gs%%ﬁéﬁﬁ‘é%‘HE&:}{{@ with the

corresponding reagent as the e standard curve can tained wit
-4

absorbancy & wgihafted chrcabirabvir ndsdeisidinghibar AR HApRh N ABSSBAfce (A)
Regression EguatightQr86Hd. i cracid. il hXsamplAS{RBDE OB xda8 3211216t 86ADUSIL1 5.796

0.731 7.728,0:98 Thus the content of the non-adsorbed phenols can be obtained by calculation.

The content of tannins is calculated based on the following formula: the amount

of tannins = the amount of total phenols — the amount of non-adsorbed polyphenols.

2. Method for measuring the content of sanguiin, catechin and proanthocyanidin
B2

See, LIU Haiying, Component analysis and Function research on Sanguisorba

polyphenols, Shaanxi Normal University, 2009. Details are as follows.
2.1 Instruments and Experimental materials

2.1.1 Instruments



9.66 1.184  Preparation of sample solution. 0.101g, 0.105g and 0.997g of extract powders are

weighed out accurately, and then added into three 250m1 brown volumetric flasks respectively. 150m1

of water are added in the three flasks respectively. Each solution is stood for night and then treated by

ultrasonic for 10 min After being cooled, it is diluted with water to reach the graduation line. The

solution is shake tpo @as ta en ble ds to reC| Qm I on. The solution
aoa e Lacabie

is filtered, and 5 n‘lgi elimi f?ﬁt?arl{réa%cgb oner ma érrag resi ftrate is weighed

out accuratewtaﬁmh@w%méférféwen&%é%ﬂsw%mﬁme%ﬂéqmsw%ébfométmhéd solution is
diluted with wai&staithy gkailoatiteclinelagidsshaken well, thus obtaining the sample solution.
Measurement Total phenols. 2m1 of sample solution is Weighed out accurately and added into a
25m1 brown volumetric flask. According to the method provided.in th preparation of standard
curve”, after "1 mY' GHRGSHRENRAIFIS ﬂmﬁ%@%\l& &?%Caaalaiv ai@ﬁﬁ"aﬁ%% i added. The
absorbance (sedetaryined in known manner, and the weight (mg) of galllc acid in the sample solution
can be read out from the standard curve. Thus the content of total phenols can be obtained by

calculation. Non- %% o enojs. 25 We|g tacc tely and then
transferred to a 1 ??ég' rrlwél)ca q eﬁv% 83 %ﬁon c%%ee?ﬁ%{ Ohré 45K lﬁ?%ﬁﬁc%)(/er and
placed in a \b&i@@@d@#ﬁ%@&ﬂ@ﬁﬁﬁéﬁﬁﬂi@%%@@ for ft. The flask is constantly shaken, and then
removed from the water bath and cooled. The solution is shaken well and filtered, and the preliminary

filtration is abandﬁ %grgééj {gg&% ﬁl é'ﬂér%é&)%%.ﬁﬁ?ﬁﬂr%é Ign(l;t &%@8 th(indﬁansferred into a

25m1 brown volum trlc fl Accor |ng tot provide e part of pr’epa ation of standard
curve", after "1m1 of phosphomolybdium tungstic acid solution is added”, 10m1 of water is added. The
absorbance ldeRemgired in known manner, and the weight (mg) of gallic acid in the sample solution
can be read out from the standard curve. Thus the content of non-adsorbed phenols can be obtained

by calculation. The content of tannins can be calce(g as fo #ows the amount of tannins = the
amount of total ph&¥k 81@0%3@%’?0%2({%‘%@@& d) %Y dls. Sample Sample Weight (g) Total
phenols (%) NonCadedrined walyphidnais 19%) b}ofﬁ%h&)f Tannlns (%) Average (%) 1 0.101 98.9 0.6 98.3
98.5 2 0.105 98. & fh3188 fPekity: at least 99% by HPLC)

Methanol is HPLC grade;
Water produced by redistilling (self-made);

All other reagents used herein are analytical grade.
2.1.3 Sanguisorba tannins extract

The sanguisorba tannins extract is prepared according to the following examples.
2.2 Preparation of sample solution

g of sanguisorba tannins extract is weighed out accurately, and transferred to a
100ml volumetric flask. 90ml of water is added, and the solution is treated by
ultrasonic for 30min (with 250W of power and 20KHz of frequency rate). After
treatment, the solution is cooled and diluted with water to reach the graduation line,
and then filtered.
2.3 Chromatography conditions

2.3.1 The selection of detection wavelength

In order to maximize information from the chromatogram and display the whole
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0.997 99.3 0.5 98.8 3. Determination of total saponins and sanguisorbin | in the sanguisorba tannins
extract Three batches of tannins extract are determined, with no peak of sanguisorbin | can be
observed with HPLC analysis. The absorbance of total saponins determined by UV spectrophotometry
is 0.001. It can be concluded that the content of total saponins is less than 0.001% and the content of
sanguisorbin, | i¢ Je3s,bap 0000154, Therefore, whendhe senIRLOLIBANIAS AIPUDOLS thap or equal to
98%, the content o totaPsap ins and sanga/is_or%ln IS Su starrllt]_%?f)l/ zero. No. total saporﬁns (%)
sanguisorbirfiR95)ieh 1i6eB092eh. iicr 1ein61 Bnanosialieniogh ienogh MU PARPIBY <0.0001

In combinatiboftiidd thaliresulis afdhenaorieptsofisant GidiCcatdthir, andprosntimaeyanitimB2 in
Examples 1@l canhedaqng Eﬂ%&ﬁ%&%ﬁ?@&%ﬁ%ﬁ@ﬂ@%ﬂi@ﬁ&ﬂﬂe P RRRRBAGYaNidin B2 in the

sanguisorba tannins extract of the present invention (a\{e relatlveéy stable. Specificall()g said extract

contains 0.05¥428 004 TRy B SLh i5iF0 Ueeiss 8 B8 (VAT BFEXtLRRmORHY B H58F 598 Miw) of
proanthocyaatidimpBi2n Ptefes aiflyneskid iexthaotlvontaiog dn0 %6- 22090 vl of tbaolnsime &. 004s4.0% (w/w)
of catechin, aneh@ Aalind 4niwphorl AreaihraxanicicnB2.bxamaledd frsmized Bmga%ﬁepf purifying
sanguisorba.tanninalvvﬂ; m?cro OrQus 1 sin 1 Tg e %r.e% ]qlgxpéeréfmez metho 159 of dried
macroporouésrsergf’no|s'we|egfﬁ 800Ut aa Transtered i a Toom L conical flask sedled with a covet 50m1
of 2% hydrochloric acid is added for immersion of 3h, and then the solution is washed with water to a
neutral pH valge. Subseqoeniiy291altafnd% NaOH solution is added for immersion of 3h, and the
resin is activated through adding 60m1 of 95% alcohol. 50m1 of the sanguisorba tannins extract
solution (0.33g/m1) is weighted out and placed in a conical flask containing activated macroporous
resin sealed with!8 E%R/EFPéﬁg’cﬂli‘rﬁgsﬁYgé%%H&%‘é& PR fE slorieriinteedsh iierFEP PN he volume
of the residuaptiguichiotifie pasice dteBdbis determined, thus obtaining the adsorption amount of
macroporous resin. The macroporous resin is removed from the conical flask and then immersed in
95% ethanol and then treated by ultrasonic for Ih. The content of tannins in the eluent is determined,
thus obtaining the_elution efficiency B5dSABH AR ERERIL Ot PAHE before and after adsorption
respectively. Maximumiagdsorbancetmfti€’content oltéiiaipi®dpbioreudidsdrption(Ydhe content of
tannins after adsorptiog)/mass jof macrogorous resin.  Elution efficighcy = the content gf tannins in
the eluent/(the Contentg(c))f tannins before4?dsorptianTthB—CUm€nr0ﬁarrrnTTs—aﬂ€radSDTption).

o

55
90 55 45
91 5 95
100 5 95

2.3.3 Durability

Several sanguisorba tannins extracts from one batch are tested by using three
chromatographic columns from different manufacturers under different brands
respectively. Resolution and numbers of chromatographic peaks are used to evaluate
the durability of instruments.

In the selected chromatographic conditions, the chromatogram and the resolution
of each peak obtained from the annular column is superior to those from other two

chromatographic columns. Therefore, the annular column is adopted.

In view of the foregoing, chromatography conditions are determined as follows:

Annular chromatographic column (4.6mm*250mm, S5um); DAD detector;
Gradient elution procedure with methanol-0.05% phosphate buffered saline: 0
min—80min, Methanol 5% —45%, 0.05% Phosphate buffered saline 95% — 55%;
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Based on the maximum adsorbance and the elution efficiency of DA-201, D-101, LSA-20, HP-10 or
AB-8 macroporous resins, a suitable type of resin is selected. 1.2 Results Table 3 shows the data from
the experiment. Table 3 Selection of resin resin type maximum absorbance (gig) elution efficiency (%)
DA-201 0.106 72.41 D-101 0.120 76.52 LSA-20 0.097 62.76 1-1P-10 O 102 68.45 AB-8 0.104 64.33

From he abaye BRSNS SaI e coniied WMASIORNIAUS(BHILIP ol gead adsorption and

elution capa ity for sangwsor a tannins réfore, macro orous resin can be selected for purifying
sanguisorbathmiing | eveil e Pre<esnt "ﬁvéh%ﬁ rRaesBkrobiefersh salpre R¥abR D401, 2 The
leakage cuni@eaidehOvanaleigpbr A6 nesinCoRoghofepiptraated BO101 Fiewropetoldmesinns packaged
in column, Wﬁ{ﬁ{]d’llﬁ\é 3limn volume of 30.4cm3 and a diameter height ratio of 1:4. 60m1 of
sanguisorba tannins extract solutions (0.33g crude per ml) as sample is fed in a dynamic manner at a
controlled flow speed of 0.77m1/min constantly. The effluent from the column bottom is collected for
11 bottles, eadofSpenialiZzati@ach effluent the content of tannins therein is determined respectively.
Thus the leakage curve of macroporous resin can be obtained, and a leakage curve with the content of

tannins as Y- aX|sSand the volume.as X-axis,can be dr wn. Q{; %fth%effl nt is tran%feilred
m

accurately from eaéﬁpb tife lutlﬁg Sl %)%efoﬁlmic Wt Drine Giluted sc‘Jqu1 n'is transferred
accurately irdetecspnis browhaer mtﬂcaﬁagr«damﬁowylhoﬁmwéhﬁ@ww@gmpmﬁg@ﬁ@%uwsdmnon is
added to thefﬂm%iﬁ?gldtéhﬁH310m13r@hwag%1&ﬁiaquadsﬂﬁ@§%%em a@h@tmipdmeareﬁmednﬁith 29%

sodium carbgpgls SRR B3N 08 Gagkaindne, ARy e saian i sigod (30 Iin. the

absorbance is determine e weig ié N t e sarg e so ution can e read out
from the staABEHEREIAYCIERE £ esetaHycléarag \)é‘JS?thmliOn?a Bh6rovsteasi he

chromatogram is recorded in 90min, and the chromatogram of each control substance

1s also recorded. Results show that no interference is observed under this condition.
2.3.5 Measurement of content

3. Measurement of total saponins and sanguisorbin I in the sanguisorba tannins

extract
The measurement method is as follows.
1) Measurement of the content of total saponins

Preparation of control solution. 50mg of sanguisorbin I is added in a 10ml
volumetric flask. Then about 9ml of anhydrous ethanol is added to dissolve the
sanguisorbin I by ultrasonic. After being cooled, the solution is diluted to reach the
graduation line with anhydrous ethanol, thus obtaining the control solution (0.5mg per
Iml).

Preparation of Standard curve. 0, 200ul, 300ul, 400ul, 500ul, 600ul, 800ul, and
1000ul of the control solution is sucked into eight of 10ml test tubes with cover
respectively. 1ml of 8% newly-prepared Vanilin-ethanol solution (obtained by diluting
8g of Vanilin with anhydrous ethanol to 100ml) and 10ml of 70% sulfuric acid
(obtained by slowly adding 70ml of sulfuric acid into 30ml of water) are accurately
added in each tube, mixed well and sealed. Each tube is placed in a water bath with a
temperature of 60°C for 15 min, then cooled in ice water for 2min, and mixed well.

The absorbency at a wavelength of 530nm is determined according to the
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Volume (m1) Absorbance (ABS) 5 0.065 10 0.067 15 0.067 20 0.071 25 0.098 30 0.161 35 0.436 40
0.865 45 1.326 50 1.345 55 1.351 In summary, the solution starts to leak out at 30m1. The
optimized sample volume is 30m1, with a concentration of 0.33g crude per ml and an amount of 20g
macroporous resin. Therefore, the optimized ratio of the amount of raw material to that of macroporous

resinis 1:2. 3 The elutjon curve , 60m1 ot\;ﬁ}gui rha tannins extract splution (Q,33g crude per ml) is
ned. 20g of BAGPLASHA TArBiEhe . e R ST 50 o3

and a diametdPtidigat #atidolank TisetfAdhentdTorfaading suRipIcI8 Rspobbiaedntyitlitdhadsorption
of Ih till saturdtsorhdiney selitindsa@litiedhwito aaatanvn wlXmeief water, 10% ethanol, 30% ethanol,
50% ethanol, 70% ethanol and 90% ethanol respectively at a constant flow speed. The eluent is
collected and the_content of tannins therejn js determined. The influences of different eluent

concentrations oh FEEPEEBr O s SN Care BB RThardty With%e LEnsBRgatsorba  tannins  extract is

ground, and weighed out accurately and put in a 250ml volumetric flask. About 200ml
of anhydrous ethanol is added and the solution is extracted by ultrasonic for 30min,
and then filtered. The filtrate is collected in a 250ml volumetric flask, and diluted to

reach the graduation line with anhydrous ethanol.
Measurement

Accurately 1ml of sample solution is weighed out and transferred to a 10ml test
tube with a cover. The absorbance is determined according to the method in the part

of preparation of standard curve, and calculated in the regression equation.
2) Measurement of the content of sanguisorbin I

Chromatography conditions. Chromatographic column: Agilent-Zorbax (4.6mm*
250mm, 5um); mobile phase, acetonitrile: water (32:68); flow rate: 1.0ml/min;

column temperature: 30°C; evaporative light-scattering detector.

Preparation of control solution. 25mg of sanguisorbin I is added in a 25ml
volumetric flask. Then about 20ml of anhydrous ethanol is added to dissolve the
sanguisorbin I by ultrasonic. After being cooled, the solution is diluted to reach the
graduation line with anhydrous ethanol, thus obtaining the control solution (1mg per
Iml).

Preparation of standard curve. 1.0ml, 2.0ml, 3.0ml, 4.0ml, 5.0ml of the above
control solutions are sucked into five of 5ml volumetric flasks respectively. Each
solution is diluted to reach the graduation line with anhydrous ethanol. Accurately
10ul of each solution is used for measurement under the above chromatography
conditions. A standard curve is obtained with the natural logarithm of peak area as Y-

axis and the natural logarithm of sample amount as X-axis.

Preparation of sample solution. About 5g of sanguisorba tannins extract is
ground, and weighed out accurately and transferred in a 100ml volumetric flask.

About 90ml of anhydrous ethanol is added and the solution is extracted by ultrasonic
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0.5m1 of the eluent is diluted to 100m1, from which accurately 2m1 of sample solution is weighted out
and placed in a 25m1 brown volumetric flask. Iml of phosphomolybdium tungstic acid solution is added
to the flask, and then 10m1 of water is added therein. The solution is then diluted with 29% sodium
carbonate solution to reach the graduation line. After the solution is stood for 30 min, the absorbency

is determinegl, T Qﬁ&iﬁhgﬁ%‘%?991%%”“&2?%‘119%}{@%81%%&@ ineRAmRIS. SRlHten canbe; tead oufrom the
standard curve, thus o the elutidn curve by calculation. The experimental data are shown in

tainin
Table 5. Ta&é@%&kﬁé@%@%iﬁbﬁlh?ﬁ eNrehtéh thenefilestihraughuentiMpEsmdised (Rls) Water
0.153 10% atiiarngloded b8 BAYyeihans!dhant e sthaplols01864n/0% ethanol 0.192 90% ethanol
0.040 With the elution curve and the actual production cost taken into consideration, 60% ethanol is
selected for eluting tannins. 4 Optimizing process parameters by uniform design  The content of
tannins, the YSHVEIEBH fate and the value of overall desirability (OD value) are used to evaluate the
influences of five levels of each of the diameter height ratio, the concentration of sample solution, the

flow rate and the gragrmt1of fostEARRlOBtha RUTiGRigN-efiret aldanniasiinag Wr(agdwniform
design table. The fr;llctors and levels ado%te%in the uni{fl)rm design are shown in Table 6, and the

experimenta?lggfgaa?grgﬂ%%ofhd B 7 b lgtﬁ%lcl%ors? Srid feVels G he liniform design table Factor
No. A diameter height ratio B 60% ethanol C flow rate
Example 1 Preparation of sanguisorba tannins extract of the present invention

The Garden Burnet Root (scientific name: Radix Sanguisorbae) is ground into
coarse powders and then flash extracted with 70% acetone for 2 times, each for 2min.
The solvent amount is 10 times of the powders in the first extraction, and 8 times in
the second extraction. Then, the filtrates are merged and concentrated under reduced
pressure. The concentrate is extracted and defatted by ethyl ether with a volume ratio
of 1:1 until the ethyl ether layer is colorless, and then the mother liquor is further
extracted by ethyl acetate with a volume ratio of 1:1 to enrich total phenols for 6 times.
The ethyl acetate solution is merged and concentrated at a low temperature 45°C
under reduced pressure to a proper amount, and dried at 45°C under reduced pressure.

Thus the sanguisorba tannins extract can be obtained.

Results: the extract contains 62% (w/w) of tannins, 1.32% (w/w) of sanguiin,
2.61% (w/w) of catechin, 0.08% (w/w) of proanthocyanidin B2, 6.2% (w/w) of

sanguisorba saponins, and 3.7% (w/w) of sanguisorbin I.
Example 2 Preparation of sanguisorba tannins extract of the present invention

The Garden Burnet Root (scientific name: Radix Sanguisorbae) is ground into
coarse powders and then reflux extracted with 70% acetone for 3 times, each for 2h.
The solvent amount is 10 times of the powders in the first extraction, 8 times in the
second extraction, and 6 times in the third extraction. Then, the filtrates are merged
and concentrated under reduced pressure. The concentrate is extracted and defatted by
ethyl ether with a volume ratio of 1:1 until the ethyl ether layer is colorless, and then
the mother liquor is further extracted by ethyl acetate with a volume ratio of 1:1 to
enrich total phenols for 6 times. The ethyl acetate solution is merged and concentrated
at a low temperature 45°C under reduced pressure to a proper amount, and dried at

45°C under reduced pressure. Thus the sanguisorba tannins extract can be obtained.
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D concentrationof sample solution 11:521121:6320.2 31:325250841:71530651:41
15

Results: the extract contains 65% (w/w) of tannins, 1.41% (w/w) of sanguiin,
2.65% (w/w) of catechin, 0.09% (w/w) of proanthocyanidin B2, 5.4% (w/w) of

sanguisorba saponins, and 3.1% (w/w) of sanguisorbin I.

Example 3 Preparation of sanguisorba tannins extract of the present invention

The Garden Burnet Root (scientific name: Radix Sanguisorbae) is ground into
coarse powders and then reflux extracted with 70% ethanol for 3 times, each for 2h.
The solvent amount is 10 times of the powders in the first extraction, 8 times in the
second extraction, and 6 times in the third extraction. Then, the filtrates are merged
and concentrated under reduced pressure. The concentrate is extracted and defatted by
ethyl ether with a volume ratio of 1:1 until the ethyl ether layer is colorless. The
concentrate is separated by macroporous resin, wherein it is firstly eluted by water to
colorless, then by 10% ethanol with an amount of twice of the column volume, finally
by 60% ethanol with an amount of twice of the column volume. The 60% ethanol
eluent is collected, and concentrated at 55°C under reduced pressure to a proper

amount. After spray drying, the sanguisorba tannins extract can be obtained.

Results: the extract contains 73% (w/w) of tannins, 1.52% (w/w) of sanguiin,
2.88% (w/w) of catechin, 0.11% (w/w) of proanthocyanidin B2, 3.2% (w/w) of

sanguisorba saponins, and 1.7% (w/w) of sanguisorbin I.

Example 4 Preparation of sanguisorba tannins extract of the present invention

The Garden Burnet Root (scientific name: Radix Sanguisorbae) is ground into
coarse powders and then reflux extracted with 70% ethanol for 3 times, each for 2h.
The solvent amount is 10 times of the powders in the first extraction, 8 times in the
second extraction, and 6 times in the third extraction. Then, the filtrates are merged
and concentrated under reduced pressure. The precipitate is removed, and the
supernate is separated by macroporous resin, wherein it is firstly eluted by water to
colorless, then by 10% ethanol with an amount of twice of the column volume, finally
by 60% ethanol with an amount of twice of the column volume. The 60% ethanol
eluent is collected, and concentrated through film to a proper amount. After spray
drying, the sanguisorba tannins extract can be obtained.

Results: the extract contains 79% (w/w) of tannins, 1.72% (w/w) of sanguiin,
3.24% (w/w) of catechin, 0.13% (w/w) of proanthocyanidin B2, 2.4% (w/w) of
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0.4 Table 7 Experimental data of the uniform design No. Tannins contents (%) conversion rate (%)
OD value 1 53.44 68.50 0.99 2 47.25 42.00 0.73 3 53.16 28.95 0.64 4 46.22 31.25 0.62 5 54.47 39.23
0.76 By analyzing the results with spss17.0 software, the main output result displays a selected x3,
R2=0.85, and variance analysis reveals F=16.192, P=0.026. Stepwise regression is statistically

suitable. sanguisorba saponins, and 1.3% (w/w) of sanguisorbin I.

Example S Preparation of sanguisorba tannins extract of the present invention

The Garden Burnet Root (scientific name: Radix Sanguisorbae) is ground into
coarse powders and then decocted with water for 3 times, each for 2h. The water
amount is 10 times of the powders in the first decoction, 8 times in the second
decoction, and 6 times in the third decoction. Then, the filtrates are merged and
concentrated under reduced pressure to a proper amount. The precipitation is removed.
The solution is separated by macroporous resin, wherein it is firstly eluted by water to
colorless, then by 10% ethanol with an amount of twice of the column volume, finally
by 60% ethanol with an amount of twice of the column volume. The 60% ethanol
eluent is collected and concentrated at 55°C under reduced pressure to a proper

amount. After spray drying, the sanguisorba tannins extract can be obtained.

Results: the extract contains 61% (w/w) of tannins, 1.22% (w/w) of sanguiin,
2.43% (w/w) of catechin, 0.07% (w/w) of proanthocyanidin B2, 6.9% (w/w) of

sanguisorba saponins, and 4.3% (w/w) of sanguisorbin I.

Example 6 Preparation of sanguisorba tannins extract of the present invention

The Garden Burnet Root (scientific name:Radix Sanguisorbae) is ground into
coarse powders and then decocted with water for 3 times, each for 2h. The water
amount is 10 times of the powders in the first decoction, 8 times in the second
decoction, and 6 times in the third decoction. Then, the filtrates are merged and
concentrated under reduced pressure to a proper amount. The precipitation is removed.
The solution is separated by macroporous resin, wherein it is firstly eluted by water to
colorless, then by 10% ethanol with an amount of twice of the column volume, finally
by 60% ethanol with an amount of twice of the column volume. The 60% ethanol
eluent is collected and concentrated through film to a proper amount. After spray

drying, the sanguisorba tannins extract can be obtained.
Results: the extract contains 67% (w/w) of tannins, 1.34% (w/w) of sanguiin,
2.59% (w/w) of catechin, 0.08% (w/w) of proanthocyanidin B2, 5.5% (w/w) of

sanguisorba saponins, and 3.4% (w/w) of sanguisorbin I.

Example 7 Preparation of sanguisorba tannins extract of the present invention
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Anovab Model sum of squares df mean square F Sig. 1 Regression .074 1 .074 16.912 .026a.
Residual .013 3.004 Total .087 4

The Garden Burnet Root (scientific name: Radix Sanguisorbae) is ground into
coarse powders and then flash extracted with 70% acetone for 2 times, each for 2min.
The solvent amount is 10 times of the powders in the first extraction, and 8 times in
the second extraction. Then, the filtrates are merged and concentrated through film to
a proper amount. The solution is separated by macroporous resin, wherein it is firstly
eluted by water to colorless, then by 10% ethanol with an amount of twice of the
column volume, finally by 60% ethanol with an amount of twice of the column
volume. The 60% ethanol eluent is collected and concentrated through film to a

proper amount. After spray drying, the sanguisorba tannins extract can be obtained.

Results: the extract contains 78% (w/w) of tannins, 1.69% (w/w) of sanguiin,
3.35% (w/w) of catechin, 0.13% (w/w) of proanthocyanidin B2, 3.1% (w/w) of

sanguisorba saponins, and 1.4% (w/w) of sanguisorbin I.

Example 8 Preparation of sanguisorba tannins extract of the present invention

Coarse powders of Garden Burnet Root (scientific name: Radix Sanguisorbae)
is warmly immersed in water in an amount of 12 times of the powders twice, each 3h.
After filtration, the filtrates are merged, concentrated to 0.5g crude per ml and is
placed in a centrifuge. It is centrifuged for 10min at the speed of 4000 rpm, and the
supernate is collected. The supernate is slowly fed to D-101 marcoporous resin with a
diameter height ratio of 1:5 at 2BV/h. After a static adsorption for 30min, it is washed
with 2BV water at 2BV/h, and then washed with 1BV 10% ethanol at 2BV/h, finally
eluted with 2BV 60% ethanol at 1BV/h. The eluent is collected, concentrated and
dried.

Results: the extract contains 55% (w/w) of tannins, 7.2% (w/w) of sanguisorba
saponins, and 4.9% (w/w) of sanguisorbin I. The yield of tannins in the present

invention is up to 13%.
For ten batches of sanguisorba tannins prepared according to Example 8, the
contents of sanguiin, catechin, and proanthocyanidin B2 therein are determined.

Results are shown as follows.

Table 2 Content determination of ten batches of sanguisorba tannins extracts

Content (%)
No.
Sanguiin Catechins Proanthocyanidin B2
110503 1.62 3.01 0.12
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a. predicting variable: (constant), x3 b. dependent variable: y  Equation coefficients, partial
regression coefficient t of x3=-4.112, unilateral P=0.026, reserved. That is, the regression equation is
y=1.092-0.172x3. Since x3 in the regression equation is minus and there is no xl, x2 and x4, the value
of x3 should be the minimum in the test scope. According to the actual conditions, x1=1:5, x2=2 and
x4=0.5. The appro t]eLevclluatlon1 %Ethe O%ﬂmal pzogat IS X3¥1. Therefo6% the optimiZed parameters

are as follows: diameter Aetg tratiois—1:5;,-concentration ofsi III|JIC oulutlun is-0-5; flow rate is 1BV/h,
and the amount|of 639 éthanol is 2ltites of the coldrhh volume. Coefficidits a a. depéndent variable:
y 5 Verification test pfoprocess for purfying sanguisarbga tannins by macrgparous resin | According to
the above optimized pracess| the OD_yalue i predl fed as 0.92, WhICh IS, rified as follows. Table 8
Ver|f|Cat|On for thc j&%gs \.L IPLC)PE% |a||| IIID \..un{%’ilto\n/ul \.;UIIVCIOIUII I\iic (n/U) On alue 1 5718
64.92 0.91 2 55|24 6B)EE 0.92 3 58.7%65.22 0.93 PrE results show thatdthé purification process

results are relatively gigdge. 6 Summaky 2.97 0.09
110610 1.72 3.00 0.10
110615 1.49 2.86 0.11
110619 1.69 3.12 0.11
Average 1.61 3.02 0.12

The average content of sanguiin, catechin, and proanthocyanidin B2 is 1.61%
(w/w), 3.02% (w/w), and 0.12% (w/w) respectively.

Example 9 Preparation of sanguisorba tannins extract of the present invention

The Garden Burnet Root (scientific name: Radix Sanguisorbae) is ground into
coarse powders and then decocted with water for 2 times, each for 1.5h. The water
amount is 10 times of the powders in the first decoction, and 8 times in the second
decoction. Then, the filtrates are merged and concentrated under reduced pressure to a
proper amount. The precipitation is removed. The solution is separated by
macroporous resin, wherein it is firstly eluted by water to colorless, then by 10%
ethanol with an amount of twice of the column volume, finally by 60% ethanol with
an amount of 3 times of the column volume. The 60% ethanol eluent is collected and
concentrated under reduced pressure to a proper amount. After the concentrated
solution is spray dried, it is dissolved in water, and then the obtained solution is stood
for 1h, and the precipitation is filtered. The filtrate is placed in an evaporating dish,
into which gelatin solution is sprayed slowly. After standing for 1h, the precipitation
is collected, and taken out after freeze dried for 12h. The precipitation is then ground
into fine powders, and resolved with 90% acetone for 2h. The obtained solution is
fully distilled at 45°C under reduced pressure to recover acetone, and the concentrate
is poured out and freeze dried for 12h. Thus highly purified sanguisorba tannins with

the tannins content of 98.5% can be obtained.

1. The content of sanguiin, catechin, and proanthocyanidin B2 is 2.29% (w/w),
4.85% (w/w), and 0.38% (w/w), respectively.

2. Determination of the content of Tannins
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According to the above experimental results, the purification conditions for sanguisorba are as follows.
A sanguisorba extract solution, after being concentrated to 0.5g crude per ml, is placed in a centrifuge.
It is centrifuged for 10min at the speed of 4000 rpm, and the supemate is collected. The supemate is
slowly fed to D-101 resin column with a diameter height ratio of 1.5 at 2BV/h. After a static adsorption
for 30min, it is washed with 2BV water at 2BV/h, and then washed with 1BV 10% ethanol at 2BV/h,
finally eluted with 2BV 60% ethanol at 1BV/h. The eluent is collected, concentrated and dried.  In
practice, other mabfoporéiné RisfAaianh Bedssrerivadaicsaring d e herrasbaBnnins insetyield of
sanguisorbaRhanmasepdedai 26 po it ionpkioluaits Ik very low, 26 averagely less than 10%. However,
the extraction efficiency in the present invention is higher than 13%. The beneficial effect of the
present invention is proved by the following F1Pharmacodynamic,s tests. Test 1 Protective effect of the

sanguisorba tannii Y RRETPFASRRH A BRRSH G0 AY BdFSW 18NS anguisorba tannins extract

Sanguisorba tannins extract with high purify prepared according to Example 9 is used, wherein the
extract comprisep 8:H3a&f ANAIRRo1%0lhfoRNagMacRYtIcALEIIRCL Al S3NYHISOrRadannias against
bone marrow in 'blsii?z)n tcausedtb Cﬂe‘f?iéﬁl gub tané;?f 2 1%Ex&erim%%?l ma%?ri IsW It<M mice (half
and half t , T8° S, c‘?élaﬁl Cgcruefaee, 3r | i& ion p(.) S : % |crt9ue{ln)v_§ ?%:, pﬁ?c as%grfrlosm Institute
of Experimeftilea rimebssold v dbigcen | Beiesid frnd ddatmty untSidisratu tonineac ks ibmatid Bibed Cell
Counter (MEk& 381 sraméefactutrs by Nhighe dhider &erpoyation)adlectianicaAsthitisalvdalance
(BP211D, manuf re a. rusGroun); SA: High. purit uisqr. nins
(containing rﬁ@?&%ﬁ% ﬁ%f!’é /?ﬁ%ﬁl}i\%sE%%%I%%ﬁ%gﬁiéoﬂ%%gféﬁg% nﬁé?ﬁcgﬁt&%man
granulocyte-¢Bfonyti g factse (FHese s, S LRGP S a2 ZEXPERnEHtal method
2.2.1 Grouping4i3angdrpg ladmidiptnatioh so[litierexperimental animals used in the present invention are
housed in the observation room for animals of Chengdu University of TCM, and maintained under the
environment with normal food and water feeding for 3 days before the experiment. 60 mice are
randomly divided TP B YPBuUBE Bg?‘gg@ﬁge?”@’é:e %gﬂi’é J'f %e%a(ﬁg}l,’p?o%ﬂ@la{rﬁgllntﬁa%&gtﬂé (ig)
administratiowwfohesdhatgpfor 3ctbefeighedodslingsciratedy4tndagddodaptdorsiaddimstramormof an
equivalent VQBlﬁiﬁeﬁﬁ_@fﬂm@d sadinedodie PiRNKOpALR AR HOURS @Eﬁgﬂﬁi@%ﬁ_ iggragsgiteneally (ip)
P RRIAAE 0T THLIe! 3P hasethon TIROnSS Rody Maghhol e day. Except
for positive group WItH ¢ emlcafl_ rugs, intra astrlcn(lg adtrlrl]fmsf}latlon.n?dr énda s from mpé’ellng, and
conducting stitfetisetsldsd<BpwRithiseeSH Yrdimchtpolotom taijiersblatedaysbpift shdhimals and
dosage of di¢ighadamisiraiion G redphNas grddinmivistraiom D ehaken nBlank fio u: Ade@itivalent volume

?r]:cc;j isé”s'l‘i‘zs"(‘)’gc}ﬁhi]g?. %Qo%gc%cgﬁ?f‘ B BAUNRIS0G YN L L ARG RIS 8RR INVE BB Red
accgfdmg to UV-VIS spectrophotometry (Appendix VA) with the corresponding
reagent as the blank test. Then, the standard curve can be obtained with the

absorbancy as Y-axis against the concentration as X-axis.

Concentration (pg/ml) Absorbance (A) Regression Equation
0.966 0.154
1.932 0.276
3.864 0.511 5
Y =0.118 X + 0.046 (R*=0.999)
5.796 0.731
7.728 0.961
9.66 1.184

Preparation of sample solution. 0.101g, 0.105g and 0.997g of extract powders are
weighed out accurately, and then added into three 250ml brown volumetric flasks
respectively. 150ml of water are added in the three flasks respectively. Each solution
is stood for night and then treated by ultrasonic for 10 min. After being cooled, it is

diluted with water to reach the graduation line. The solution is shaken well and stood
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Sanguisorba tannins Low-dose group 2.5mg/kg d 10 Sanguisorbatannins moderate-dose group
5mg/kgd 10 Sanguisorba tannins high-dose group 1 Omg/kg d 10 2.2.2 Evaluation index and data
treating Blood is collected from orbits of mice at 7th day after modeling, and detected for parameters
of peripheral blood routine by the Automatic Blood Cell Counter, including white blood cell (WBC)
court, red bigod.cell (386 Hemoglohin (B}, and plalelel (PLT. Meamuhile. dhe splsgns of mice
are taken out and welgiajnted, and the spF n coefficient is ca‘mﬂatecf i&ter executing the above treated
mice, left-siROMtadtrehiisasy hltatars hradoset anbeirassdtm sduesider it iemsid¥dThe whole
bone marrowus fitishedlintma tash ttbestiitled Omod 0fl 0(@0BHoln CaliiiktrThédslbeTiBestond in a fridge
at 4C for 30ngin,;and gantifhgediRteIAPHMInIAr A5MINSHREMARS ket QR henatecipitate is
sufficiently mixed with 5m1 of 0.2mol/L HC104. After being heated at 90C for 15min, the tube is cooled
and then ceIBES He8mRInSA ¥ 0min. Supemate is used to determine the OD value at a
wavelength of 260nm by ELIASA. Experimental data are presented as meanS.D. With SPSS
software, staligticgldgshis performed with group t and single factor F, the level of test a=0.05. 2.2.3
Result analysis Table 10 shows the influence of sanguisorba tannins on the decrease of white blood
cells, red blood cells and platelet of peripheral blood of mice caused by cyclophosphamide and spleen
coefficientIntrapefietH edicirjésctianl of eyeiblshodpieiniwdizbcthevBeoiely endnddagiinéhable
significant desiapseswh whilenidend tells, restblopd aollshand pladalgirsyvRrRdphernkbieed ef mice, and
also signific esof spl coefficient.and o] ' R‘?’ .marrow. Thus a.statistical
difference p?:,\astre eet%glgfﬁn gaf(r)estt? %v%%%éﬁ%%fqﬁ%&%oﬁﬂggd@vﬁﬂ&ﬁf&e @é‘?ﬁ, zituﬁlg_#-ce%%%lnd that
sanguisorbasHhfts ihigtdadsel §raupt ¥atussrdsda Hm%h%é%%?elfdg%‘éla?&?ﬂ AhEryuisorba
tannins low-desagropl ahd Wil Smgponfsigitificaatlyimdieasenjiie sduntsmofantite dolabdutells

(P<0.05), and improvesRlees canficieRtSARIVEALRA NIRT MIE0SE,AraUPst Rignificantly
increase the %icunts of red blogd cells and platelet mé/%%lp eraéllbql(?)od, while Sangw]s%%rjba annins and

rhGCSF do fRE4REHERBA Weirnemgh&wiaua gtREHSa SAMHRI Highd8edgPlip can
significantly aepnate DN bonteamtsiimod ne andiol @083 skvhlled WG 8B hat cassarmibe effect on

DNA contenig,ik Rone Rawaw « table dfiphanaseiaal: SeayAhSARGeRIRAI AR against bone
SR Y I TSP 58 s i wec

The solution is shaken well and filtered, and the preliminary filtration is abandoned.

2ml of residual filtration is weighed out accurately, and then transferred into a 25ml

brown volumetric flask. According to the method provided in the part of “preparation

of standard curve”, after “1ml of phosphomolybdium tungstic acid solution is added”,

10ml of water is added. The absorbance is determined in known manner, and the

weight (mg) of gallic acid in the sample solution can be read out from the standard

curve. Thus the content of non-adsorbed phenols can be obtained by calculation.

The content of tannins can be calculated as follows: the amount of tannins = the

amount of total phenols — the amount of non-adsorbed polyphenols.

Sample | Sample Total Non-adsorbed Contentof Average
Weight (g) phenols (%) polyphenols (%) Tannins (%) (%)

1 0.101 98.9 0.6 98.3

2 0.105 98.7 0.3 98.4 98.5

3 0.997 99.3 0.5 98.8

3. Determination of total saponins and sanguisorbin I in the sanguisorba tannins

extract
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contentsin bone marrow (99) Blank group 6.180.44 4.770.92 147.4014.92 544.911-1.71.92 32.184.01
121.878.11 Model group 2.440.29 3.690.51 125.0910.97 273.6392.14 20.562.99 67.855.63 Positive
group 30ag/kgsd 6.750.46 4.820.86 135.8816.64 467.3569.25 30.904.20a 56.293.67 Sanguisorba
tanninsLow- dose group

Three batches of tannins extract are determined, with no peak of sanguisorbin I
can be observed with HPLC analysis. The absorbance of total saponins determined by
UV spectrophotometry is 0.001. It can be concluded that the content of total saponins
is less than 0.001% and the content of sanguisorbin I is less than 0.0001%. Therefore,
when the content of tannins are more than or equal to 98%, the content of total

saponins and sanguisorbin I is substantially zero.

No. total saponins (%) sanguisorbin I (%)
20100609 <0.001 <0.0001
20100613 <0.001 <0.0001
20100617 <0.001 <0.0001

In combination with the results of the contents of sanguiin, catechin, and
proanthocyanidin B2 in Examples 1-9, it can be found that the contents of sanguiin,
catechin, and proanthocyanidin B2 in the sanguisorba tannins extract of the present
invention are relatively stable. Specifically, said extract contains 0.05%-3.0% (w/w)
of sanguiin, 1.0%-5.0% (w/w) of catechin, and 0.05%-1.5% (w/w) of
proanthocyanidin B2. Preferably, said extract contains 1.0%-2.0% (w/w) of sanguiin,
2.0%-4.0% (w/w) of catechin, and 0.05%-4% (w/w) of proanthocyanidin B2.

Example 10 Optimized process of purifying sanguisorba tannins with

macroporous resin

1 Type of resin

1.1 Experimental method

15g of dried macroporous resin is weighted out and transferred in a 100ml
conical flask sealed with a cover. 50ml of 2% hydrochloric acid is added for
immersion of 3h, and then the solution is washed with water to a neutral pH value.
Subsequently, 50 ml of 2% NaOH solution is added for immersion of 3h, and the resin
is activated through adding 60ml of 95% alcohol. 50ml of the sanguisorba tannins
extract solution (0.33g/ml) is weighted out and placed in a conical flask containing
activated macroporous resin sealed with a cover, enabling macroporous resin fully
soaked in the solution for 24h. The volume of the residual liquid in the conical flask is
determined, thus obtaining the adsorption amount of macroporous resin. The
macroporous resin is removed from the conical flask and then immersed in 95%

ethanol and then treated by ultrasonic for 1h. The content of tannins in the eluent is
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2.53.870.39 4.110.55 135.894.03 337.8746.13 26.163.01 87.223.26 Sanguisorba tannins
moderate-dose group 5 4.550.47 4.270.75 133.8312.63 368.3354.72 29.864.23 94.287.98
Sanguisorba tanninshigh- dose group 10 4.920.74a 4.650.70 135.8014.79 386.7450.54 32.444.20a
106.328.93 A:compared with Model group PGO 05 It can be known from the above experiments

that G-Cf S HIPIMIBIRNRAIR RR PURCRIRDBALISOH e EP R AROuSY

before and after adsorption respectively.

Maximum adsorbance = (the content of tannins before adsorption - the content of

tannins after adsorption)/mass of macroporous resin.

Elution efficiency = the content of tannins in the eluent/(the content of tannins

before adsorption - the content of tannins after adsorption).

Based on the maximum adsorbance and the elution efficiency of DA-201, D-101,

LSA-20, HP-10 or AB-8 macroporous resins, a suitable type of resin is selected.
1.2 Results
Table 3 shows the data from the experiment.

Table 3 Selection of resin

resin type maximum absorbance (g/g) elution efficiency (%)
DA-201 0.106 72.41
D-101 0.120 76.52
LSA-20 0.097 62.76
HP-10 0.102 68.45
AB-8 0.104 64.33

From the above experiment it can be confirmed that macroporous resin is of
good adsorption and elution capability for sanguisorba tannins. Therefore,
macroporous resin can be selected for purifying sanguisorba tannins, wherein in the

present invention macroporous resin is preferably D-101.
2 The leakage curve of D-101 macroporous resin

20g of pretreated D-101 macroporous resin is packaged in column, which has a
column volume of 30.4cm’ and a diameter height ratio of 1:4. 60ml of sanguisorba
tannins extract solutions (0.33g crude per ml) as sample is fed in a dynamic manner at
a controlled flow speed of 0.77ml/min constantly. The effluent from the column
bottom is collected for 11 bottles, each of Sml. For each effluent the content of tannins
therein is determined respectively. Thus the leakage curve of macroporous resin can

be obtained, and a leakage curve with the content of tannins as Y-axis and the volume
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normal group (P<0.05). However, rhG-CSF cannot protect bone marrow, and even accelerate cell
division in bone marrow through stimulation, thus further aggravating the load of hemopoietic stem
cells. This is one reason to cause some side effects such as bone pain. As one of main cells used for
adjusting bone marrow granulopoiesis, RhG-CSF has a significantly beneficial treatment effect for
leucopenia, esr&hgopsecrglig an r?tlr\;vrrcl)mbocytopenia caused by radiotherapy and/or chemotherapy. The
mechanism fhereot is as ?ol ows. RhG-CSF selectively influences on CFU-C, and directly accelerates
cell proliferation and differentiation, and improves the function of granulopoietic cell terminal
differentiation, thusragfidheirtfeaaing whitefbioed celisatel ¥ Heosarnguis bxbhddanndndibfttdetpresent

invention has @ signifirantlvprofertipnP a0l agiaiint teha0e mareifiRitan of Aigq caused by
cyclophosphamide, including obvious dez@gse of Wh}lé[gHbIOOd cells, red blood cells, hemoglobin and

platelet in peHBRGAPBIBEH Srid e HBEAL 0 BIORACUHER SR B ihapgite T SR et Hibits a
dose-dependentleslgtionkHipn Highb>Motsratesidiled Thegandbiserbsaitenisitiscof dHatepdeseht invention
compriseshgk??aﬁegéhﬁﬂﬁ&é%ﬂaetﬁsﬁlﬁag hﬁ‘x‘@ﬁhsiﬂebifé?@étiﬁ%@ﬁﬂ%ﬁ&i%ff%aﬁﬁée%lﬁﬁ?ﬁti@ntbone ;
marrow inhibition, leucopenia, erythropenia and throm opepia cau chemical substances.
The pharmadaoar ehery Br 1 A O e AHE e DG e st A AR Sh A1 By raciation
3.1 Experiméhth¢ Matehasslutiom asides (isait ewidfiean the stendawd ewseh grade, Certification No. SCXK
(Sichuan) 2004-15, purchased from Institute of Experimental Animal of Medical Scientific Academy in
Sichuan, China); Automatic.Blo ell Counter (MEK- anufactured by Nihon Kohden
Corporation); Electronic Ar%%lﬁ? g? %%?gﬁlggep?-gé ]i%e ﬁ%%’fg%ﬁ%%”@; ‘German Sartorius Group);
ELASA; Sanguisorba tannins (cpNeaifiibhore thahb98B96ed\ahnins):| An external ray machine of
Co0-60 rays; Recombinant humansgranulocyte-colanysstimulating factor|(rhG-CSF, 75m); and Normal
saline. 3.2 Experimental method O2.1 Grouping araq)éd;rug administratign The experimental animals
used in the present invention are-hotused-inthe—observationroom-for-animals of Chengdu University
of TCM, and maintained under th&environment witH®brmal food and water feeding for 3 days before
the experiment. 60 mice are randaymly divided intocgogroups by gender (see 2), prophylactic
intragastric (ig) administration o drug for 3d Bef 58 modeling. At the 4th day, except for normal
group, other groups all are placedin-an-isotated-¢yclotd-ptastic box,defining distance based on the
box cover as center. A total body3fradiation 7.5Gy%fth Co-60 rays at dose rate of 82.6cGy/min is
conducted with the irradiation distance of 80 cm. Exggpt for positive group with chemical drugs,
intragastric (ig) administration far § days from madeling, and conducting subcutaneous (sc) with
rhGCSF from 7th to 9th day. 3.2-2 Evaluationindex-and-dataprocessing The count of White blood
cells WBC is used as the observation index in the EXfferiment.  Expefimental data are presented as
meanS.D. With SPSS software, |tatistical test is pedgyrmed with group t and single factor F, the level
of test a=0.05. 3.3 Result analys,l§5 Table 11 shP Ehe influence of sanguisorba tannins against the
bone marrow inhibition caused by-Corays—TFabte-10influence-on-sangu sorba tannins against bone
marrow inhibition caused by Co rays (mean+S.D., n=10) Group Dosage (mg/kg) WBC (109/L) RBC
(1082/L) HGB (gil) RinIn{d89/theSpiaeiveoaficient (sag/1Rg)DNAncorTdetD Piboael Ratipw (9g) Blank

group volume is 30ml, with a concentration of 0.33g crude per ml and an amount of 20g

macroporous resin. Therefore, the optimized ratio of the amount of raw material to

that of macroporous resin is 1:2.
3 The elution curve

60ml of sanguisorba tannins extract solution (0.33g crude per ml) is used. 20g of
D-101 macroporous resin is packaged in column, which has a column volume of
30.4cm’ and a diameter height ratio of 1:4. The flow rate for feeding sample is kept
constant. After adsorption of 1h till saturation, the solution is eluted with a column
volume of water, 10% ethanol, 30% ethanol, 50% ethanol, 70% ecthanol and 90%
ethanol respectively at a constant flow speed. The eluent is collected and the content

of tannins therein is determined. The influences of different eluent concentrations on
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6.920.38 4.830.42 144.3212.082 532.4148.06 33.265.25 132.216.43 Model Group 2.130.14 3.720.39
122.1112.38 269.0352.31 19.394.82 77.456.43 Positive group 30ag/kgsd 7.810.32a 4.010.73
136.1213.51 402.2959.12 31.073.98 47.113.09 Sanguisorba tanninsLow- dose group 2.5 4.120.23
4.230.54 137.9010.12 397.1260.36

macroporous resin are compared with each other.

0.5ml of the eluent is diluted to 100ml, from which accurately 2ml of sample
solution is weighted out and placed in a 25ml brown volumetric flask. Iml of
phosphomolybdium tungstic acid solution is added to the flask, and then 10ml of
water is added therein. The solution is then diluted with 29% sodium carbonate
solution to reach the graduation line. After the solution is stood for 30 min, the
absorbency is determined. Then, the weight (mg) of gallic acid in the sample solution
can be read out from the standard curve, thus obtaining the elution curve by

calculation. The experimental data are shown in Table 5.

Table 5 Influence of different eluents on the elution curve

Eluent Absorbance (ABS)
Water 0.153

10% ethanol 0.118

30% ethanol 0.556

50% ethanol 0.954

70% ethanol 0.192

90% ethanol 0.040

With the elution curve and the actual production cost taken into consideration, 60%

ethanol is selected for eluting tannins.
4 Optimizing process parameters by uniform design

The content of tannins, the conversion rate and the value of overall desirability
(OD value) are used to evaluate the influences of five levels of each of the diameter
height ratio, the concentration of sample solution, the flow rate and the amount of
60% ethanol on the purification effect of tannins by a Us(5") uniform design table.
The factors and levels adopted in the uniform design are shown in Table 6, and the

experimental data are shown in Table 7.

Table 6 Factors and levels of the uniform design table

Factor A B C D

No. diameter height ratio 60% ethanol flow rate concentration  of
sample solution

1 1:5 2 1 1

2 1:6 3 2 0.2
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24.264.03 91.345.79 Sanguisorba tannins Moderate- 5 5.210.43 4.450.54 137.237.89 421.3651.22
27.453.54 102.546.98 dose group Sanguisorba tanninshigh- dose group 10 6.01+0.427
4.77+0.54 139.02+12.43 413.57+32.68 29.43+2.46A 124.34+7.86A

3 1:3 2.5 2.5 0.8
4 1:7 1.5 3 0.6
5 1:4 1 1.5 0.4

Table 7 Experimental data of the uniform design

No. Tannins contents (%) conversion rate (%) OD value
1 53.44 68.50 0.99
2 47.25 42.00 0.73
3 53.16 28.95 0.64
4 46.22 31.25 0.62
5 54.47 39.23 0.76

By analyzing the results with spssl7.0 software, the main output result displays a
selected x3, R2=0.85, and variance analysis reveals F=16.192, P=0.026. Stepwise
regression is statistically suitable.

Anova
sum of mean
Model squares df square F Sig.
1 Regression .074 1 .074 16912 .026°
Residual .013 3 .004
Total .087 4

a. predicting variable: (constant), x3

b. dependent variable: y

Equation coefficients, partial regression coefficient t of x3=-4.112, unilateral
P=0.026, reserved. That is, the regression equation is y=1.092-0.172x3. Since x3 in the
regression equation is minus and there is no x;, X, and x4, the value of x3 should be the
minimum in the test scope. According to the actual conditions, x;=1:5, x,=2 and
x4=0.5. The approximate evaluation at the optimal point is x3=1. Therefore, the
optimized parameters are as follows: diameter height ratio is 1:5, concentration of
sample solution is 0.5, flow rate is 1BV/h, and the amount of 60% ethanol is 2 times

of the column volume.
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A: P<0.05 compared with Mode group; Sanguisorba tannins can also increase the numbers of red
blood cells and plates (PG0.05). It can be seen from the above experiment that rhG-CSF can
strongly improve white blood cells, enabling the amount of white cells obviously greater than that in
normal group (P <0.05). However as mentioned in 2, DNA content in bone marrow of rhG-CSF group
is decreased. The sanguisorba tannins of the %r sentdnvention has a significantly protection
(P<0.05) agaipst the decrease of DNA contentAISEAE marrow of mice and.the decrease of white
blood cells caused by ghemical substaggeg:rit glso exhibits al dosesigpendent relationship:
High>Moderate>Low. Thﬁosne}g}gﬂlggr(ar ata plirﬁs; produced by thecgliﬁéeen@gim %ﬂ%@lﬁr‘?@{' rise greater
than 98.5% tannins and have a significantly beneficia treatment effect on bone marrow inhibition,
leucopenia, efythropenia &ptfftFifBhbocytépenia caused by chefiEglsefidétanced?tistithe $anguisorba
tannins of the|present inventiog.fias @ sigrificantly pratection|(R$Q.05) ggainst the decrease of DNA
contents in bgne marrow of mice, and the decrease of white blood cells caused by Chemical
substances, )(h%ﬁ ﬂg 2) Qp-dgrlﬁ(gnr et reTAt nnqthip I—ﬁtﬁ‘» eéi%lr te <10 ! @Cg;an%pl:iq rba tannins
of the present inventien compris@sogreater than98&2 taonins. siest praves that the Sanguisorba
tannins has ajsignificarntly beneficial treatment effect on bone marro inhibition, leucopenja,
erythropenia and thrombocytopenia caused by radiatipn. Test 2 Pharmacolpgical effect off sanguisorba
tannins in the preserﬁ invention and the components thereof | It is reported that Sanguisorba tannins
contain sangyiin, catgchin,sproanthocyanisin B2 ,galacaieghin. apicateghyn gallgie, grjgatechin and
gallocatechin gattate(titdHaiying, Componentanatysis-and Functionresearch-on-Sanguisorba
polyphenols, 8h&asndeNommalidIpiversity, 2009). Therefore, the following experiment is performed in
order to reveal in actiye s in anauli tanni f nt.ipvention, and the
aotiity hereaf B B O B T i
and its components on bone marrow inhibition caused by chemical substances 1.1 Experimental
Materials KM micediigtfzatdthalfbbyd 8229 ¢ amagraseth€ ediidi cafion Bl er&iexdd (Sichen) 2004-15,
purchased fromdnstivdierRliExRsfitantal Animal of Medical Scientific Academy in Sichuan, China);
Automatic Blood Cell Counter (MEK-6318, manufactured by Nihon Kohden Corporation); Electronic
Analytical Balance (BP211D, manufactured by German Sartorius Group); ELASA; Cyclophosphamide
for Injection; Recombinant humanTgb&rfuleciteticolonthstirmedatifgEaector (rhG-CSF, 75m); Normal
saline; High purity sapguisethg taniisdepntaining,mergo.thanr 83)5% ofdannigs, prepared according to
Example 9); sanguiin (HPLC>99%); catechin (HPLC>99%); proanthogyanidin B2 (HPLC>99%);
gallocatechin (HPL”‘]S999 Y-epicatechin-gallate (HPECT>99%): epicatech 99%); and
gallocatechin gallate2(HPLE>%9%). All the above &ifgle compounds ar®-purchased from Chengdu
Biopurify Phytochemjcals|Lglz4.2 Experimental mgthod 1.2.1 Groupingyand drug administration The
experimental animals used in the present invention are housed in the observation room for animals of
Chengdu University of TCM, and maintained under the environment with normal food and water
feeding for 3ldayssodfoshoidhaktegipueritcatiom prieecst ecruts emiyetiicdy statdel 1 groups by gender
(see Table 12 for details), prophylactic intragastric (ig) administration of the drug for 3d before
modeling. At6t grﬁ}rrl]aday, except for administration of an equivalent volume of normal saline to the
blank group, other gr@ﬁps are injected intraperitoneally (ip) with cyclophosphamide at 100mg/kg*d for
3 days based on the mouse body weight of the day. Except for positive group with chemical drugs,
intragastric (ig) adruoigirgtion the Gabays Boparimedeling;sais, abadpwtifigasishcubadéamis (&) with
rhG-CSF from (o Bl faklel A Glauplskalanimel At asaosahdus adminisigtion Group

Name Administration Dosage n Blank group A equivalent volume of distilled water 10 Model group A
equivalent vOaRE SRR {TRErab PALIHVE GHetd e SEigem g Hyrt at the speed of

4000 rpm, and the supernate is collected. The supernate is slowly fed to D-101 resin

@)

column with a diameter height ratio of 1:5 at 2BV/h. After a static adsorption for
30min, it is washed with 2BV water at 2BV/h, and then washed with 1BV 10%
ethanol at 2BV/h, finally eluted with 2BV 60% ethanol at 1BV/h. The eluent is

collected, concentrated and dried.

In practice, other macroporous resins can be selected for purifying sanguisorba
tannins. The yield of sanguisorba tannins extract reported in prior arts is very low,
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Sangu sorba tannins group 1 Omg/kg d 10 Sanguiin group 1 Omg/kg d 10 Catech n group 1 Omg/kg
d 10 Gallocatechin group 1 Omg/kg d 10 Ep catechin gallate group 1 Omg/kg d 10 Proanthocyanidin
B2 group 1 Omg/kg d 10 Ep catechin group 1 Omg/kg d 10 Gallocatechin gallate group 1 Omg/kg d
10 1.2.2 Evaluation index and data processing  The count of White blood cells WBC is used as the
observation gq/dex in tﬁ]e%sqﬁggrimpglow %ép‘%ﬁ mental dataf%r(:f eE)lrcesent[hed as.m anS.lPl. With SPSS

software, StAHISHCAY teSL IS paHornted With Group T and Sngic facior . the eV Egmon
higher than 13%.

The beneficial effect of the present invention is proved by the following

pharmacodynamics tests.

Test 1 Protective effect of the sanguisorba tannins in the present invention on

bone marrow
1. Sanguisorba tannins extract

Sanguisorba tannins extract with high purify prepared according to Example 9 is

used, wherein the extract comprises 98.5% of tannins.

2. The pharmaceutical effect of Sanguisorba tannins against bone marrow inhibition

caused by chemical substances
2.1 Experimental materials

KM mice (half ¥ and half &, 18-22g, clean grade, Certification No. SCXK
(Sichuan) 2004-15, purchased from Institute of Experimental Animal of Medical
Scientific Academy in Sichuan, China); Automatic Blood Cell Counter (MEK-6318,
manufactured by Nihon Kohden Corporation); Electronic Analytical Balance
(BP211D, manufactured by German Sartorius Group); ELASA; High purity
sanguisorba tannins (containing more than 98.5% of tannins); Cyclophosphamide for
Injection; Recombinant human granulocyte-colony stimulating factor (rhG-CSF,

75ng); and Normal saline.
2.2 Experimental method
2.2.1 Grouping and drug administration

The experimental animals used in the present invention are housed in the
observation room for animals of Chengdu University of TCM, and maintained under
the environment with normal food and water feeding for 3 days before the experiment.
60 mice are randomly divided into 6 groups by gender (see Table 9 for details),
prophylactic intragastric (ig) administration of the drug for 3d before modeling. At the
4th day, except for administration of an equivalent volume of normal saline to the

blank group, other groups are injected intraperitoneally (ip) with Cyclophosphamide
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1.2.3 Result analysis Table 13 The Pharmacological effect of Sanguisorba tannins and its components
on bone marrow inhibition caused by chemical substances (mean+S.D., n=10) Group Dose (mg/kg)
WBC (1091L) RBC (10121L) HGB (0) PLT (109/L) Spleen Coefficient (mg/10g) DNA contents in bone
marrow (gg) Blank group 6.0940.33 4.4940.87 145.40412.87 535.09468.78 30.6943.19 124.4647.99

Model group, 2,36 x8 =4 1874 AR AR 98¢ h SR 2B RIAB AP ERAC AR day. Except for
positive group with chemical drugs, intragastric (ig) administration for 6 days from
modeling, and conducting subcutaneous (sc) with thG-CSF from 7th to 9th day.

Table 9 Grouping of animals and dosage of drug administration

Group Name Administration Dosage n
Blank group A equivalent volume of distilled water 10
Model group A equivalent volume of distilled water 10
Positive group rhG-CSF(30pg/kged) 10
Sanguisorba tannins 2.5mg/kg-d 10

Low-dose group

Sanguisorba tannins Smg/kg-d 10

moderate-dose group

Sanguisorba tannins 10mg/kg-d 10

high-dose group

2.2.2 Evaluation index and data treating

Blood is collected from orbits of mice at 7th day after modeling, and detected for
parameters of peripheral blood routine by the Automatic Blood Cell Counter,
including white blood cell (WBC) count, red blood cell (RBC), Hemoglobin (HGB),
and platelet (PLT). Meanwhile, the spleens of mice are taken out and weighted, and
the spleen coefficient is calculated. After executing the above treated mice, left-side
intact femurs of mice are taken out and the soft tissue thereof are removed. The
whole bone marrow is flushed into a test tube with 10ml of 0.005mol/L CaCl,. The
tube is stood in a fridge at 4°C for 30min, and centrifuged at 2500r/min for 15min.
Supernate is removed, and the precipitate is sufficiently mixed with 5ml of 0.2mol/L
HCIOg. After being heated at 90°C for 15min, the tube is cooled and then centrifuged
at 3500r/min for 10min. Supernate is used to determine the OD value at a wavelength
of 260nm by ELIASA.

Experimental data are presented as mean+S.D. With SPSS software, statistical

test is performed with group t and single factor F, the level of test a=0.05.

2.2.3 Result analysis

Table 10 shows the influence of sanguisorba tannins on the decrease of white

blood cells, red blood cells and platelet of peripheral blood of mice caused by
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69.1947.68 Positive group 30ag/kgd 7.7840.53 4.2140.79 131.19414.89 400.53478.28 32.1943.98
58.2944.79 Sanguisorba tannins group 10 588079ml 4.6240.65 134.13411.69 392.19444.92
34124395' 1212146E9'. Sanguiin group 10 4.920.22 4.4240.22 132.3148.29 377.22439.31 32.1642.00
115.2942.90 Catechin group 10 421012 4.3640.39

cyclophosphamide and spleen coefficient. Intraperitoneal injection of
cyclophosphamide into the abdomens of mice will enable significant decreases of
white blood cells, red blood cells and platelet in peripheral blood of mice, and also
significant decreases of spleen coefficient and DNA contents in bone marrow. Thus a
statistical difference presents compared with Blank group. Compared with Model
group, it can be found that sanguisorba tannins high-dose group, sanguisorba tannins
moderate-dose group and sanguisorba tannins low-dose group and rhG-CSF can
significantly increase the counts of white blood cells (P<0.05), and improve spleen
coefficient. Sanguisorba tannins high-dose group can significantly increase the counts
of red blood cells and platelet in peripheral blood, while Sanguisorba tannins and rhG-
CSF do not affect Hemoglobin contents obviously. Sanguisorba tannins high-dose
group can significantly improve DNA contents in bone marrow (P<0.05), while rhG-

CSF has a harmful effect on DNA contents in bone marrow.

Table 10 Pharmaceutical study on sanguisorba tannins
against bone marrow inhibition caused by chemical substances

(meantS.D., n=10)

Groups Dosage WBC RBC HGB PLT spleen DNA
(mg/kg) (10°/L) (10'%/L) (g/L) (10°/L) coefficient | contents in
(mg/10g) bone marrow
(ng)
Blank group 6.18+0.44 4.77+0.92 147.40£14.92 | 544.90+71.92 | 32.18+4.01 121.87+8.11
Model group 2.44+0.29 3.69+0.51 125.09+10.97 | 273.63+92.14 | 20.56+2.99 | 67.85+5.63
Positive group 30ug/kged | 6.75+0.46" 4.82+0.86 135.88+16.64 | 467.35%69.25 | 30.90+4.20" | 56.29+3.67
Sanguisorba 2.5 3.87+0.39 4.11£0.55 135.89+4.03 337.87+46.13 | 26.16+3.01 87.22+3.26
tannins Low-
dose group
Sanguisorba 5 4.55+0.47 4.27+0.75 133.83+12.63 | 368.33+54.72 | 29.86+4.23 94.28+7.98
tannins
moderate-dose
group
Sanguisorba 10 4.92+0.74% 4.65+0.70 135.80+14.79 | 386.74+50.54 | 32.44+4.20* | 106.32+8.93*
tannins high-
dose group

A:compared with Model group P<<0.05

It can be known from the above experiments that rhG-CSF can strongly improve

white blood cells, enabling the count of white cells obviously greater than that in




131.32410.01 344.29449.14 2941434e 101.1343.7e Gallocatechin group 10 3.6640.19 3.9140.19
128.1949.09 315.19458.31 25.0943.01 87.0844.98 Epicatechin gallate group 10 3.7140.34 4.110.28
128.0148.02 321.33451.09 26.0945.02 90.0343.98 Proanthocyanidin B2 group 10 41702e 4.5140.25
129.9849.02 331.32446.78 2899422 99614.02

normal group (P<<0.05). However, thG-CSF cannot protect bone marrow, and even
accelerate cell division in bone marrow through stimulation, thus further aggravating
the load of hemopoietic stem cells. This is one reason to cause some side effects such
as bone pain. As one of main cells used for adjusting bone marrow granulopoiesis,
RhG-CSF has a significantly beneficial treatment effect for leucopenia, erythropenia
and thrombocytopenia caused by radiotherapy and/or chemotherapy. The mechanism
thereof is as follows. RhG-CSF selectively influences on CFU-C, and directly
accelerates cell proliferation and differentiation, and improves the function of

granulopoietic cell terminal differentiation, thus rapidly increasing white blood cells.

The sanguisorba tannins of the present invention has a significantly protection
(P<0.05) against the bone marrow inhibition of mice caused by cyclophosphamide,
including obvious decrease of white blood cells, red blood cells, hemoglobin and
platelet in peripheral blood and the decrease of DNA contents in bone marrow. It also
exhibits a dose-dependent relationship: High>Moderate>Low. The sanguisorba
tannins of the present invention comprises greater than 98.5% tannins and have a
significantly beneficial treatment effect on bone marrow inhibition, leucopenia,

erythropenia and thrombocytopenia caused by chemical substances.

3 The pharmaceutical effect of sanguisorba tannins against bone marrow inhibition

caused by radiation
3.1 Experimental Materials

KM mice (half ¥ and half &, 18-22g, clean grade, Certification No. SCXK
(Sichuan) 2004-15, purchased from Institute of Experimental Animal of Medical
Scientific Academy in Sichuan, China); Automatic Blood Cell Counter (MEK-6318,
manufactured by Nihon Kohden Corporation); Electronic Analytical Balance
(BP211D, manufactured by German Sartorius Group); ELASA; Sanguisorba tannins
(containing more than 98.5% of tannins); An external ray machine of Co-60 rays;
Recombinant human granulocyte-colony stimulating factor (rhG-CSF, 75pg); and

Normal saline.
3.2 Experimental method
3.2.1 Grouping and drug administration

The experimental animals used in the present invention are housed in the
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Epicatechin
Gallocatechin

group 10 3.59+0.34 3.99+0.22 127.89+7.09 312.09+44.02 25.78+3.99 84.04+5.02
gallate group 10 3.60+0.30 4.02+0.42

observation room for animals of Chengdu University of TCM, and maintained under
the environment with normal food and water feeding for 3 days before the experiment.
60 mice are randomly divided into 6 groups by gender (see §2), prophylactic
intragastric (ig) administration of the drug for 3d before modeling. At the 4th day,
except for normal group, other groups all are placed in an isolated cycloid plastic box,
defining distance based on the box cover as center. A total body irradiation 7.5Gy
with Co-60 rays at dose rate of 82.6cGy/min is conducted with the irradiation distance
of 80 cm. Except for positive group with chemical drugs, intragastric (ig)
administration for 6 days from modeling, and conducting subcutaneous (sc) with rhG-
CSF from 7th to 9th day.

3.2.2 Evaluation index and data processing

The count of White blood cells WBC is used as the observation index in the

Experiment.

Experimental data are presented as mean+S.D. With SPSS software, statistical

test is performed with group t and single factor F, the level of test a=0.05.

3.3 Result analysis

Table 11 shows the influence of sanguisorba tannins against the bone marrow

inhibition caused by Co rays.

Table 10 Influence on sanguisorba tannins against bone marrow inhibition caused by Co rays

(mean+S.D., n=10)

Group Dosage WBC RBC HGB PLT Spleen DNA contents

(mg/kg) (10°/L) (10%/L) (g/L) (10°/L) coefficient in bone
(mg/10g) marrow (ug)

Blank group 6.92+0.38 4.83+0.42 144.32+12.082 532.41+48.06 33.26+5.25 132.21+6.43

Model Group 2.13+0.14 3.7240.39 122.11+12.38 269.03+52.31 19.39+4.82 77.45+6.43

Positive group | 30ug/kged 7.81+0.32% 4.01+0.73 136.12+13.51 402.29+59.12 31.07+3.98% 47.11£3.09

Sanguisorba 2.5 4.1240.23 4.23+0.54 137.90+10.12 397.12+60.36 24.26+4.03 91.34+5.79

tannins Low-

dose group

Sanguisorba 5 5.21+0.43 4.45+0.54 137.23+7.89 421.36+51.22 27.45+3.54 102.54+6.98

tannins

Moderate-
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128.98+8.09 320.09+51.02 24.49+4.03 82.09+4.12 A: P<0.05, compared with Model group; *:
P<0.05, comparing sanguisorba tannins group with catechin group; Sanguisorba tannins increase red

blood cells and plates (P<0.05).

Experimental results show that the components, such as sanguiin,

catechin, gallocatechin and epicatechin gallate etc., contained in the sanguisorba tannins can treat the
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KM mice

(half and hatt: P 1B xgmersehvgiadiede ertiation No. SCXK (Sichuan) 2004-15, purchased from
Institute of ExpetiseentahAnimal afoMedicalizaientfic Aeatelooy talSieliyanesChina)dsAutomatic Blood
Cell Counter (MEK-6318, manufactured by Nihon Kohden Corporation); Electronic Analytical Balance
(BP211D, manufactured by German Sartorius Group); ELASA; An external ray machine of Co-60 rays;
Recombinant hum i in ey HeolBRy RV TARRE RsLlo s e SPE 73T g NemAPRANSe: High
purity sanguigbiteablandinslicamzihing theosenthen 08 BBioftilnmhs|edpaedtacdomitigtaExample 9);
sanguiin (HRlERAVRuFehn N PlGzI9%) RaaiRecypidiDBR (oRkLI¥: gallesatechin
(HPLC>99%(§'f(§Péc_§:l§.'ghin gal.la &HPL >99%)); epicatechin (HPLC>99%); and gallocatechin gallate
(HPLC>99%). 2. xpeﬁ?%e%tlgl method 2.2.1 Grouping and drug administration The experimental
animals used in the present invention are housed in the observation room for animals of Chengdu
University of TCMhandrpaisseinegnandes theeeprdsenmentnnish resraliforteandywaiedaesling for 3
days before eriment. 110 mi er ly divi | 1 2nder (see 1),
prophylacticﬁ%%r(gg%t?% |gtt glgemf%}és%%%gor? %ﬁ%%ndér/%%&f%qrggg rt;lgegfnc#ergrf%%%%eﬁr?g %{i\tgt!%e%l gh&mﬁldeay, except
for normal gRsGEEseneh WhitsoRlemdsellsiseeisdnbarrhsomsabisepelanestakirl wosbtinim g Wetance based
on the box couernadserietioAstotal By Madiadton GV hwitargoi&éivaysnaitops datedb32.6cGy/min

is conductedyui irradiati igﬁm— b fo tive gn [ emical drugs,
intragastric %ﬂ%ﬁ%&%}gﬁgﬁ?ﬂ%g 6 days f%rr%%%}cr)%hégl?zgg}gr{d %gﬁg%c%?rll% gﬁb}%c\%{ g}r%gﬁssg@ with
0

g
rhG-CSF fr pgtﬁﬁadﬁg?ﬁé.ﬁfﬁ%&&l&%ﬂﬁﬂfw dﬁb%ﬁtg LMY THE SaPREES st 1. 2.3
Result analydisoTdboley top e Qinsehbc ebeivat dffebstiohSanguisorba tannins and its components on
bone marrow inhibition caused by radiation (mean+S.D., n=10) Group Dose (mg/kg) WBC (109/L)

RBC (10n1L) HGR, (0} o0 9hR S P e QeIGe I MO AP NG SRR, Reng faarrow (99)

(P<0.05) against the decrease of DNA contents in bone marrow of mice, and the
decrease of white blood cells caused by Chemical substances, exhibiting a dose-
dependent relationship: High>Moderate>Low. The sanguisorba tannins of the present
invention comprises greater than 98.5% tannins. Test proves that the Sanguisorba
tannins has a significantly beneficial treatment effect on bone marrow inhibition,

leucopenia, erythropenia and thrombocytopenia caused by radiation.

Test 2 Pharmacological effect of sanguisorba tannins in the present invention and

the components thereof

It is that tannins  contain catechin,

proanthocyanidin B2, gallocatechin, epicatechin gallate, epicatechin and gallocatechin

reported Sanguisorba sanguiin,
gallate (LIU Haiying, Component analysis and Function research on Sanguisorba
polyphenols, Shaanxi Normal University, 2009). Therefore, the following experiment
is performed in order to reveal the main active substances in the sanguisorba tannins

of the present invention, and the activity thereof is compared with single compound.
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Blank group 7.720.27 4.650.37 141.7811.17 517.1646.98 31.394.98 138.127.01 Model group
2.610.21 3.660.41 124.2111.49 273.2746.37 18.984.66 73.787.78 Positive group 30ag/kgsd 8.690.28
4.170.49 133.1914.19 407.6849.56 29.094.02 45.984.03 Sanguisorba tannins group 10 A 6.110.38
4.750.49

1 Pharmaceutical effect of sanguisorba tannins and its components on bone marrow

inhibition caused by chemical substances
1.1 Experimental Materials

KM mice (half ¥ and half &, 18-22g, clean grade, Certification No. SCXK
(Sichuan) 2004-15, purchased from Institute of Experimental Animal of Medical
Scientific Academy in Sichuan, China); Automatic Blood Cell Counter (MEK-6318,
manufactured by Nihon Kohden Corporation); Electronic Analytical Balance
(BP211D, manufactured by German Sartorius Group); ELASA; Cyclophosphamide
for Injection; Recombinant human granulocyte-colony stimulating factor (rhG-CSF,
75ug); Normal saline; High purity sanguisorba tannins (containing more than 98.5%
of tannins, prepared according to Example 9); sanguiin (HPLC>99%); catechin
(HPLC>99%); proanthocyanidin B2 (HPLC>99%); gallocatechin (HPLC>99%);
epicatechin gallate (HPLC>99%); epicatechin (HPLC>99%); and gallocatechin
gallate (HPLC>99%). All the above single compounds are purchased from Chengdu
Biopurify Phytochemicals Ltd.

1.2 Experimental method
1.2.1 Grouping and drug administration

The experimental animals used in the present invention are housed in the
observation room for animals of Chengdu University of TCM, and maintained under
the environment with normal food and water feeding for 3 days before the experiment.
110 mice are randomly divided into 11 groups by gender (see Table 12 for details),
prophylactic intragastric (ig) administration of the drug for 3d before modeling. At the
4th day, except for administration of an equivalent volume of normal saline to the
blank group, other groups are injected intraperitoneally (ip) with cyclophosphamide at
100mg/kg*d for 3 days based on the mouse body weight of the day. Except for
positive group with chemical drugs, intragastric (ig) administration for 6 days from

modeling, and conducting subcutaneous (sc) with thG-CSF from 7th to 9th day.

Table 12 Grouping of animals and dosage of drug administration

Group Name Administration Dosage n

Blank group A equivalent volume of distilled water 10
Model group A equivalent volume of distilled water 10
Positive group rhG-CSF(30pg/kged) 10

33



139.2811.34 411.3731.76 30.123.00 130. 228.209 Sanguiin group 10 5.660.21 4.490.45 134.1511.29
401.4155.22 283124,65A 121.795.45a Catechin group 10 4.280.29 4.220.74 131.659.89 387.3444.87
27.555.01 105.186.67A Gallocatechin group 10 3.610.19 4.020.33 128.3210.09 331.9841.32
23.093.98 91.974.09 Epicatechin Gallate group

Sanguisorba tannins group 10mg/kg-d 10
Sanguiin group 10mg/kg-d 10
Catechin group 10mg/kg-d 10
Gallocatechin group 10mg/kg-d 10
Epicatechin gallate group 10mg/kg-d 10
Proanthocyanidin B2 group 10mg/kg-d 10
Epicatechin group 10mg/kg-d 10
Gallocatechin gallate group 10mg/kg-d 10

1.2.2 Evaluation index and data processing

The count of White blood cells WBC is used as the observation index in the

Experiment.

Experimental data are presented as mean+S.D. With SPSS software, statistical

test is performed with group t and single factor F, the level of test a=0.05.
1.2.3 Result analysis
Table 13 The Pharmacological effect of Sanguisorba tannins and its components

on bone marrow inhibition caused by chemical substances

(mean£S.D., n=10)

Group Dose WBC RBC HGB PLT Spleen DNA contents
(mg/kg) (10°/L) (10"%/L) (g/L) (10°/L) Coefficient in bone
(mg/10g) marrow (Ug)
Blank group - 6.09+0.33 4.49+0.87 145.40+12.87 | 535.09+68.78 | 30.69+3.19 124.46+7.99
Model group - 2.37+0.28 3.78+0.68 126.99+11.69 | 288.27+87.96 | 19.79+4.38 69.19+7.68
Positive group 30pg/kged | 7.78+0.53 4.21+0.79 131.19+14.89 | 400.53+78.28 | 32.19+3.98 58.29+4.79
Sanguisorba 10 5.88+0.79" | 4.62+0.65 134.13£11.69 | 392.19+44.92 | 34.1243.95* 121.2146.89%

tannins group

Sanguiin group 10 4924022 | 4.42+0.22 132.31+8.29 377.22439.31 | 32.16+2.01* 115.2942.914
Catechin group 10 421£0.12% | 4.36+0.39 131.32+10.01 | 344.29+49.14 | 29.41+3.44" 101.1343.78*
Gallocatechin 10 3.66+0.19 3.91+0.19 128.19+9.09 315.19+58.31 | 25.09+3.01 87.08+4.98
group

Epicatechin 10 3.7140.34 4.11+0.28 128.01+8.02 321.33+51.09 | 26.09+5.02 90.03+3.98
gallate group

Proanthocyanidin | 10 4.17+0.28% 4.51+0.25 129.98+9.02 331.32446.78 | 28.99+4.22* 99.61+4.02%
B2 group
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10 3.470.18 3.980.51 129.318.12 348.2949.25 22.895.02 92.195.09 Proanthocyanidin 10 4.810.31
4.290.48 130.9711.09 409.0951.09 29.584.18A 109.794E6a B2 group A Epicatechin group 10
3.65+0.29 3.81+0.44

Epicatechin
10 3.59+0.34 3.99+0.22 127.89+7.09 312.09+44.02 25.78+3.99 84.04+5.02
group

Gallocatechin
10 3.60+0.30 4.02+0.42 128.98+8.09 320.09+51.02 24.49+4.03 82.09+4.12

gallate group

A: P<0.05, compared with Model group;
¥¢: P<0.05, comparing sanguisorba tannins group with catechin group;

Sanguisorba tannins increase red blood cells and plates (P<0.05).

Experimental results show that the components, such as sanguiin, catechin,
gallocatechin and epicatechin gallate etc., contained in the sanguisorba tannins can
treat the bone marrow inhibition of mice caused by cyclophosphamide; especially,
sanguiin, catechin and proanthocyanidin B2 have a significant effect (P<0.05),
wherein among them sanguiin is strongest, catechin is followed, and proanthocyanidin
B2 is least. Moreover, given the same dosage, the effect of sanguisorba tannins is
stronger than the component of sanguiin or catechin, revealing a synergistic effect

exists among these components.

2 Pharmaceutical effect of sanguisorba tannins and its components on bone marrow

inhibition caused by radioactivity
2.1 Experimental Materials

KM mice (half ¥ and half &, 18-22g, clean grade, Certification No. SCXK
(Sichuan) 2004-15, purchased from Institute of Experimental Animal of Medical
Scientific Academy in Sichuan, China); Automatic Blood Cell Counter (MEK-6318,
manufactured by Nihon Kohden Corporation); Electronic Analytical Balance
(BP211D, manufactured by German Sartorius Group); ELASA; An external ray
machine of Co-60 rays; Recombinant human granulocyte-colony stimulating factor
(rhG-CSF, 75pug); Normal saline; High purity sanguisorba tannins (containing more
than 98.5% of tannins, prepared according to Example 9); sanguiin (HPLC>99%);
catechin (HPLC>99%); proanthocyanidin B2 (HPLC>99%); gallocatechin
(HPLC>99%); epicatechin gallate (HPLC>99%); epicatechin (HPLC>99%); and
gallocatechin gallate (HPLC>99%).

2.2 Experimental method

2.2.1 Grouping and drug administration
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126.68+10.14 305.21+54.69 24.01+5.49 90.78+5.11 Gallocatechin gallate group 10 3.59+0.26
3.85+0.41 128.25+11.01 301.78+49.78 24.99+5.01 91.09+7.01 A: P<0.05, compared with Model
group; *: P<0.05, comparing sanguisorba tannins group with catechin group; Sanguisorba tannins can
also increase red blood cells and plates etc. (P<0.05). Experimental results show that the
components, suctyas sanguin, cptechin gallosatecin and.epicatechin,aallate sic, contgined in the
sanguisorba tannins can ef\rea%rtil%e bone marrow inhi |t|oP1 osf mice caused ?kl)y radiation; especially,
sanguiin, catERiAi preshinG apiRtmes £ heiady SigiviedntdieMpun! asyinimesdinndsiong them
sanguiin is sthergeiipreanthokyannih Badsiid lwuted{eadthgdtechitays tediste Meoregueimgiven the
same dosage, ieleat-ofaRnAHSARAJANH IPISEANGR! hapdieComponsNtRbsRAaLHe. catechin

or proanthocyanidin B2, reve ”ng@% exists among these co In summary,
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radiation damages, and the decrease of white blood cells, red blood cells and platelets. Therefore, it
can be predicted that due to the protection against bone marrow inhibition, sanguisorba tannins is very
optimistic in zlhicBlalppticatiadex thé domhioatseimgreatment of anti-tumor.  Since in prior arts it is
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n Blank group A equivalent volume of distilled water 10 Model group A equivalent volume of distilled
water 10 Positive group rhG-CSF(30n/kg.d) 10 High-doseofsangu sorba tannins extract sanguisorba
tannins extract (10mg/kgd) 10 Low-doseofsangu sorba tannins extract sanguisorba tannins extract
(2.5mg/kgd) 10 High-doseofsanguisorba tanninsextract,tannins removed
sanguisorbatanninsextra¢t(I0mg/kg d), tannins rémoved by[Gelatin 10 Low-dosgofsanguisorba
tanninsextractfafninsremeved

Epicatechin group 10 3.65+£0.29 | 3.81+0.44 | 126.68+10.14 305.21£54.69 24.01£5.49 90.78+5.11

Gallocatechin 10
3.59+0.26 3.85+0.41 128.25+11.01 301.78+49.78 24.99+5.01 91.09+7.01

gallate group

A: P<0.05, compared with Model group;
¥¢: P<0.05, comparing sanguisorba tannins group with catechin group;

Sanguisorba tannins can also increase red blood cells and plates etc. (P<0.05).

Experimental results show that the components, such as sanguiin, catechin,
gallocatechin and epicatechin gallate etc., contained in the sanguisorba tannins can
treat the bone marrow inhibition of mice caused by radiation; especially, sanguiin,
catechin and proanthocyanidin B2 have a significant effect (P<0.05), wherein among
them sanguiin is strongest, proanthocyanidin B2 is followed, and catechin is least.
Moreover, given the same dosage, the effect of sanguisorba tannins is stronger than
the component of sanguiin, catechin or proanthocyanidin B2, revealing a synergistic

effect exists among these components.

In summary, the main active ingredients of sanguisorba tannins against bone
marrow inhibition and the decrease of white blood cells, red blood cells and the
platelets caused by chemical damages and radiation damages are sanguiin,
proanthocyanidin B2 and catechin, wherein sanguiin has a stronger function for two
model therapies, while proanthocyanidin B2 and catechin have their own different
focus. That is, catechin has a better protection for chemical damages, while
proanthocyanidin B2 directs to the protection for physical trauma. The foregoing also

reveals that a synergistic effect exists among the components of sanguisorba tannins.

The above experiments sufficiently prove that sanguisorba tannins are able to
function against the bone marrow inhibition caused by chemical damages and
radiation damages, and the decrease of white blood cells, red blood cells and platelets.
Therefore, it can be predicted that due to the protection against bone marrow
inhibition, sanguisorba tannins is very optimistic in clinical application in the

combination treatment of anti-tumor.

Since in prior arts it is reported that sanguisorba saponins are active substances
for increasing white blood cells. Inventors cautiously conducted a series of
experiments to further study material basic of sanguisorba for increasing white blood

cells.
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sanguisorbatanninsextract(2.5mg/kgd), tannins removed by Gelatin 10 2.3 Evaluation index and data
processing The count of White blood cells WBC is used as the observation index in the Experiment.
Experimental data are presented as meanS.D. With SPSS software, statistical test is performed with
group t and single factor F, the level of test a=0.05. 3. Result analysis By analyzing the experimental

rosults of whRP ORI HRG Bl SRIGSolh A RR S LA DY HSIE 818 S apg gerences
between blank group an mods(.afgrou.p? 0X0) , Which indicates the moadehng for animal models of
mice leukop&fiis Hb&%ﬂ‘@%dlbﬁ%%hamide is successful; (2) There are significant differences
among high-dose group of sanguisorba tannins, low-dose group of sanguisorba tannins, positive group
and model QIOERI{&ﬁQe%Qk Vyhigh.iRdicates sanguisorba tannins have a beneficial treatment effect on
mice leukopenia caused by cyclophosphamide; there are no significant differences between other drug
administration groups and model groups (P>0.05), which indicates other drug administration groups

have no treatmeri dffedtorielikSpaniahetused 8 23| operos gatmides B cRierefloaSCSfiength of
sanguisorba tappingexbiisan phvieue deradenRendens ralRienahiRinighidesestovi:dese (P<0.05).

Table 16 Experime taére ults abqut white Iooi_c lIs WBC (me D., n=10) P e WBCn
Bl groum S BITEATORDAL] SO AQT0 oA BT SRy S Es R Moo oroup of
sangu sorbaeannfpeierdadys. 50bops A ehtign oherrssatipioup lrstngls soaeminBdrnet
4.300.24A, *(BP211D, manufactured by German Sartorius Group); ELASA; High purity
sanguisorba tannins (containing more than 98.5% of tannins, prepared according to

Example 9); Cyclophosphamide for Injection; Recombinant human granulocyte-

colony stimulating factor (thG-CSF, 75ug); Normal saline.
2. Experimental method
2.1 Grouping and drug administration

The experimental animals used in the present invention are housed in the
observation room for animals of Chengdu University of TCM, and maintained under
the environment with normal food and water feeding for 3 days before the experiment.
70 mice are randomly divided into 7 groups by gender (see Table 15 for details),
prophylactic intragastric (ig) administration of the drug for 3d before modeling. At the
4th day, except for administration of an equivalent volume of normal saline to the
blank group, other groups are injected intraperitoneally (ip) with cyclophosphamide at
100mg/kg*d for 3 days based on the mouse body weight of the day. Except for
positive group with chemical drugs, intragastric (ig) administration for 6 days from

modeling, and conducting subcutaneous (sc) with thG-CSF from 7th to 9th day.

Table 15 Grouping of animals and dosage of drug administration

Group Name Administration Dosage n

Blank group A equivalent volume of distilled water 10
Model group A equivalent volume of distilled water 10
Positive group rhG-CSF(30pg/kged) 10
High-dose of sanguisorba | sanguisorba tannins extract (10mg/kg-d) 10

tannins extract

Low-dose of sanguisorba | sanguisorba tannins extract (2.5mg/kg-d) 10

tannins extract
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High-dose of sanguisorba tannins extract,tannins removed 2.55+0.21 10 Low-dose of sanguisorba
tannins extract, tannins removed 2.42+0.19 10 A: P<0.05, compared with model group *: P<0.05,
compared with groups with tannins removed Test 4 Material basic for the function of improving white
cells of Sanguisorba tannins extract in the present invention. 1 Experimental Materials KM mice (half
and half ,t, 1?-}?219_,dclean grade,. Cerfification No. SCXK (Slchu{an@oo/ 1% ;E [chased from Institute
of Experimenta "Animal c())ff Meédical %ia?\at?ﬁglx)ééidefﬁlﬁlflr? Sichuan, China¥; Automatic Bload Cell
Counter (MEKI8B1B, mafahctureditsy| [FHOM KodehbTERSation); Electroni¢ Analytical Balance
(BP211D, mangfasiared by German Sartorius Group); ELASA; Sanguisorba tannins (prepared
according to Example 8, containing.55% of tannins, 1.61% of s n&u?llllq B:98% g& catechin, and 0.12%
of proanthocyanidin B2, 7.20% (%Fsanguiso ba saponins, an .Af. % 0 s%n%u Sorbin, all calgulated by
weight); CyclopiB&phafifstfor MRt REEEMBINAY RGlHEh granulocyte-colony stimulating factor
(rhG-CSF, '7% itgoNeormal saline. 2. Experimental method 2.1 Grouping and drug adminigtration The
experimental animals used in the present invention are housed in the observation room for animals of
Chengdu University of TCM, and maintained under the environment with normal food and water
feeding for ¥ BRIGAN BB HUHIAERRTE 3RS are randomly divided into 7 groups by gender (see
Table 17 for details), prophylactic intragastric (ig) administration of the drug for 3d before modeling. At
the 4th day, excepfdarRAMmiTsIaiion oan-eayivaRNtyQliae ofRoaalsaliog @adbe hiamk group,
other groups.are irHlectted intraperitoneally (ip) with cyclophosphamide at 100mg/kg*d for 3 days based
on the mousexl%gy \?vneight of the day. Except for positive group with chemical drugs, intragastric (ig)
administration for 6 days from modeling, and conducting subcutaneous (sc) with rhG-CSF from 7th to

9th day. Table 1EJpeeiumingiofianintelprochdasagenchirsadminiSraDeoap, Namaiddministration
Dosage n B'%Qﬁ%%%f%q%& WaIgRRlUmE A ASHIGSARE RQNBFRLBIYR4, equivalent volume of

distilled water

3. Result analysis

By analyzing the experimental results of white blood cells WBC in Table 16, it
can be seen that: (1) There are significant differences between blank group and model
group (P<0.05), which indicates the modeling for animal models of mice leukopenia
caused by cyclophosphamide is successful; (2) There are significant differences
among high-dose group of sanguisorba tannins, low-dose group of sanguisorba
tannins, positive group and model group (P<0.05), which indicates sanguisorba
tannins have a beneficial treatment effect on mice leukopenia caused by
cyclophosphamide; there are no significant differences between other drug
administration groups and model groups (P>0.05), which indicates other drug
administration groups have no treatment effect on leukopenia caused by
cyclophosphamide; (3) The efficacy strength of sanguisorba tannins exhibits an
obvious dose-dependent relationship: high-dose>low-dose (P<0.05).

Table 16 Experimental results about white blood cells WBC
(mean+S.D., n=10)

Group Name WBC n

Blank group 6.22+0.53 10
Model group 2.26+0.15 10
Positive group 7.54+0.57% 10
High-dose group of sanguisorba tannins extract 5.69+0.35% 10
Low-dose group of sanguisorba tannins extract 4.30+0.24% 10
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Positive group rhG-CSF(30n/kg.d) 10 High-doseofsangu sorba tannins extract sanguisorba tannins
extract (10mg/kgd) 10 Low-doseofsangu sorba tannins extract sanguisorba tannins extract
(2.5mg/kgd) 10 High-doseofsanguisorba tanninsextract,tannins removed
sanguisorbatanninsextract(10mg/kgd), tannins removed by Gelatin 10 Low-doseofsanguisorba
tanninsextract,tagc_;‘r;|ﬂ_sa gsem?vglg lﬁg(ggyg%ggtartl&qset%(tlrﬁct Zﬁ%gwgllﬁ;d), tannjns removed by Gelatin 10
2.3 Evaluation index and dafa Erocessmg &'Count of Whits biood cells WEC is used as the
observation indexictisé Experiment.  Experimental data are presented as meanS.D. With SPSS
software, statistiqajiarkéspadonmesvitargirouphandhsingle factorib, the level of test a+0.05. 3. Result
analysis By zﬂnr%yg\ilgg the experimental results of white blood cells WBC in Table 18,|it can be seen
that: (1) There are-significant-differences-between-blank-group-and-modetgroup(P<0:05), which
indicates the motfelitt forampaizd Witiderdsbeittiee leukopenia caused by cyclophosphamide is
successful; (2) Ther@os, significantidifeippoes amonrgdighedose group of sanguisorba tannins,
low-dose group of sanguisorba tannins, positive group and model group (P<0.05), which indicates
sanguisorba tannins have a beneficial treatment effect on mice leukopenia caused by
cyclophosphitfict Niezial PAY S iptidbsrvmeiioneb Ippegidng Sihite £55 A4 seshdyroups and
model groupgiRiG. @5iravhiohtihredicases tdtnendivery administration groups have no treatment effect on
leukopenia caused by cyclophosphamide; (3) The efficacy strength of sanguisorba tannins exhibits an
obvious dos?-fil%penden r{eﬁtionship: high-dose > low-dose (P<0.05).

perimental Materials

KM mice (half ¢ and half &, 18-22g, clean grade, Certification No. SCXK
(Sichuan) 2004-15, purchased from Institute of Experimental Animal of Medical
Scientific Academy in Sichuan, China); Automatic Blood Cell Counter (MEK-6318,
manufactured by Nihon Kohden Corporation); Electronic Analytical Balance
(BP211D, manufactured by German Sartorius Group); ELASA; Sanguisorba tannins
(prepared according to Example 8, containing 55% of tannins, 1.61% of sanguiin,
3.02% of catechin, and 0.12% of proanthocyanidin B2, 7.2% of sanguisorba saponins,
and 4.9% of sanguisorbin, all calculated by weight); Cyclophosphamide for Injection;
Recombinant human granulocyte-colony stimulating factor (thG-CSF, 75ug); Normal

saline.
2. Experimental method
2.1 Grouping and drug administration

The experimental animals used in the present invention are housed in the
observation room for animals of Chengdu University of TCM, and maintained under
the environment with normal food and water feeding for 3 days before the experiment.
70 mice are randomly divided into 7 groups by gender (see Table 17 for details),
prophylactic intragastric (ig) administration of the drug for 3d before modeling. At the
4th day, except for administration of an equivalent volume of normal saline to the
blank group, other groups are injected intraperitoneally (ip) with cyclophosphamide at
100mg/kg*d for 3 days based on the mouse body weight of the day. Except for
positive group with chemical drugs, intragastric (ig) administration for 6 days from

modeling, and conducting subcutaneous (sc) with thG-CSF from 7th to 9th day.
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Table 16 Experimental results about white blood cells WBC (mean+S.D., n=10) Group Name WBC n
Blank group 6.65+0.39 10 Model group 2.54+0.33 10 Positive group 7.82+0.45 10 High-dose group of
sangu sorba tannins extract 5.36+0.44A * 10 Low-dose group of sangu sorba tannins extract
4.17+0.37' * 10 High-dose of sangu sorba tannins extract, tannins removed 2.62+0.32 10 Low-dose of
sanguisorba tannins extratl:atlblteapp@s remo¥ed 2. 7+9.C%5 10 A: P<0.05. comlpared with model group

rouping of animals and dosage of diug adiministratio
Group Name Administration Dosage n
Blank group A equivalent volume of distilled water 10
Model group A equivalent volume of distilled water 10
Positive group rhG-CSF(30pg/kged) 10
High-dose of sanguisorba | sanguisorba tannins extract (10mg/kg-d) 10

tannins extract

Low-dose of sanguisorba | sanguisorba tannins extract (2.5mg/kg-d) 10

tannins extract

High-dose of sanguisorba | sanguisorba tannins extract (10mg/kg-d), | 10
tannins  extract, tannins | tannins removed by Gelatin

removed

Low-dose of sanguisorba | sanguisorba tannins extract (2.5mg/kg-d), | 10
tannins  extract, tannins | tannins removed by Gelatin

removed

2.3 Evaluation index and data processing

The count of White blood cells WBC is used as the observation index in the

Experiment.

Experimental data are presented as mean+S.D. With SPSS software, statistical

test is performed with group t and single factor F, the level of test a=0.05.

3. Result analysis

By analyzing the experimental results of white blood cells WBC in Table 18, it
can be seen that: (1) There are significant differences between blank group and model
group (P<0.05), which indicates the modeling for animal models of mice leukopenia
caused by cyclophosphamide is successful; (2) There are significant differences
among high-dose group of sanguisorba tannins, low-dose group of sanguisorba
tannins, positive group and model group (P<0.05), which indicates sanguisorba
tannins have a beneficial treatment effect on mice leukopenia caused by
cyclophosphamide; there are no significant differences between other drug
administration groups and model groups (P>0.05), which indicates other drug
administration groups have no treatment effect on leukopenia caused by
cyclophosphamide; (3) The efficacy strength of sanguisorba tannins exhibits an

obvious dose-dependent relationship: high-dose > low-dose (P<0.05).
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*: P<0.05, compared with group with tannins removed 4. Conclusion  Tests 3 and 4 indicate that
sanguisorba tannins extract of the present invention has a significant treatment effect on mice
leukopenia caused by cyclophosphamide (P<0.05); moreover, after removing tannins by Gelatin,
sanguisorba tannins extract has no treatment effect, which further proves that sanguisorba tannins are
active ingredients for treating leucopenia. Test 5 Sanguisorba saponins' function of increasing white
blood cells and protecting bone marrow 1 Experimental Materials KM mice (half and half ,t , 18-22g,
clean grade, Certification N&SOR IEXBiEmGaA) ronda st piriehiseticribnt fistitute of Experimental
Animal of Medical Scientific Academy in Sichan:China)icdutomatic Blood Cell Counter (MEK-6318,
manufactured by&l&g%ﬁpden Corporation); Electronic Anglytical Balance (BP211D, manufactured
by German Sartorius Group);, ELASA; Sanguisorba tanninsrextract {98-18%); Cyctophosphamide for
Injection; RecomBIAE# Atiman granulocyte-colony stimulatiny®@d? (thG-CSE9'75 jig);|and Normal
saline.  Prepanmaiion gbsanguisorba saponins The GardehBuret3Root (scjemtific name: Radix
Sanguisorbae) SPQQRQQ%J(%O coarse powders and then refllx extracted with [7(96 ethanol for 3 times,
each for 1.5h. Thesotution s concentratedto-aproper-amgunt {(no ajcohot-ftavorjat 76C under
reduced pressureShePtoHERM 48! 1 PATS TR BH TR 2 atitg%dhnel, defatted with water-saturated

ether twice. The methiesdigues is tigaies atzOGLndes reduced pressure to reqover the residual ether,
then dissolved 'n}Y}’gEht-%sg%g %(lg‘g%%g E‘Qﬂﬁﬁs"‘é’% eycvtat(%h %turf}gggonj- utanol. Tpéa extract is then

condensed at 80C under reducée ids therein are dissolved|through adding ethanol

] 4
L
0

e

pressure, and soli
with a certain cofitBNf4tion. The solution is transferred to beaker, with an appropriate amount of
water added to phjustithe gHangluemitiinnihe ¢ange ehl@sl4L. #terstanding and being centrifuged, the
precipitation is remoyved. After vacuum drying for 2 hours at 70C, it is transfefred to a triangular flask
with a cover, andextracted by uttrasomnic through adding anhydrous ethanot. After fittration, the filtrate
is condensed at 70U &Y PRYSLE A HRSELFEYB recover ethanol, till to just form precipitation. Then, it
is transferred to @n Bva@oratiparcishifhvgherevethanohisrsodatifized in a water bath at 80C. After vacuum
drying for 12 hours at 70C, the residual is taken out and ground. Sanguisorba saponins. 98 18%. 2
Experimentai r%%tglcqgszd% Grouping and drug administration The experimental animals used in the
present invention are fiGused in the observation room for animals of Chengdu University of TCM, and
maintained under the environment with normal food and water feeding for 3 days before the
experiment. 60 mMisgapeaandamlicaiyitded ity e Wivdpsygendek{sseiaplessiomdelils).,
p“’phy"?‘c.“cﬁQEr%gﬁg}{fﬁéA%l iy Q%lﬂé%t{%tffé%toféﬁhl%fééu%&F&Bﬁ%ﬂﬁ&rﬁe’@% e'é”&o%@@éﬁﬁ‘i&?‘@ , except
for administration of-an equivalent volume of normal saline to the b ank roﬁp, Bt 1er groups are
injected intrdPeftBALAMPTERY itATESy IRIBAGESHERIHE AV106MiEMRkGA8ISThayaBRL 6 ¢he mouse
body weightlefsthe dayatkaxae piffartpodiitie finohgy witbvehahricahdgugerintragagisicatig radministration
for 6 days frgm medaling, gggiﬁgqgw&ﬁpbcutaneous (sc) with rhG-CSF from 7th to 9th day. Table
19 Grouping of animals and dosage of drug administration Group Name Administration Dosage n
Blank group A equivalent volume of distilled water 10 Model group A equivalent volume of distilled
water 10 Podieste YroSpngids@ DR (3apdnind] Fondtivn-ddsingreaging Sdritsuibbrod eeblyirand.5mg/kgd

10 protecting bone marrow

1 Experimental Materials

KM mice (half % and half &, 18-22¢g, clean grade, Certification No. SCXK
(Sichuan) 2004-15, purchased from Institute of Experimental Animal of Medical
Scientific Academy in Sichuan, China); Automatic Blood Cell Counter (MEK-6318,
manufactured by Nihon Kohden Corporation); Electronic Analytical Balance
(BP211D, manufactured by German Sartorius Group); ELASA; Sanguisorba tannins
extract (98.18%); Cyclophosphamide for Injection; Recombinant human granulocyte-

colony stimulating factor (thG-CSF, 75ug); and Normal saline.
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Moderate-dosegroupof Sanguisorba tannins Img/kgd 10 High-dose group of Sanguisorba tannins
2mg/kgd 10 2.2 Evaluation index and data processing Blood is collected from orbits of mice at 7th
day after modeling, and detected for parameters of peripheral blood routine by the Automatic Blood
Cell Counter, including white blood cell (WBC) count, red blood cell (RBC), Hemoglobin (HUB), and

platelet (PLT). Mganwhi%e th% sépleens f mice are taken-ou anﬂ wel ﬁted[, (and tp? sgleen_ coefficient
. rcparation ol S nglljusor a Saponins. C ardcn. urnefg 00 S?lenllc amek
is calculated. After eéxecuting the above treated mice, left-side intact femurs of mice are taken out and

the soft tissURPHE reRFAHSPERRRV a2 dvitie 8 MRS Shey Tptors eatipgied With 10m1 of
0.005mol/L ca%lahding tidrelistishenddinch fiddgie st 4hdosodiioin,iandeentidigeai 2000sfmin for

1omin Supetfialeie IRNANGHALS PRORRE R RHTERRLY Bedwiihmi gt emell, HC104
After being heated at 90C for 15min, tDte tube Eﬁgoled and then centrlfugsd at 3500r/min for 10min

Supemate isRESH TS Gt niTRaRESDVAIGE SELptiRd ERgtrebis8BHAIHy EGA 8KCe: ESerimental

data are presarited bguoreari®editi P S8 duftadue: dsratisticalttestdsvee thormestlvaitiethroup t and
single factor e thgileyrial 1RShare: Od2 &BReaulhatalvgia whrb!e.A8shewsinedpfluence of
sanguisorba Sapo instﬁxtract an th%dﬁcgq]gée of Whitedbltzgd cells, red b ooq.%ellt%and platelet in
peripheral bl%)_%) of Mic Catised %sf ytlophos .g?ﬁiéee g(ﬁe. tt?éegﬁlfé%nae efficient. 88$pgreed with the
model groupdifsghcetbsérgrslip adsbaeratbadekaratioup apidRlowcapeatrsigp-ofl Bantplisbibasaponins
extract havetnmsignticant InfIQACH @ AACipRI PPN RIapdCatslR1IA50 aafialseensHreatment
effect on bone,marrow inhjhitio us “¢yclophosp ide (P>0.0%), Table, 2 rmaceutical
effect of san&%ﬁ%rtﬁ%ﬁ%éﬁ ens&er? rac(?f(jrr?ga?#s[g&%jl?%%gr%ug%%gggﬁ%\[é)&g@g%%@ LT Spleen
DNA (mg /kﬂ?i@@ﬂ)%ﬁﬂ%ﬂ@ﬂﬁ%@@cuum drying for 2 hours at 70°C, it is transferred to

a triangular flask with a cover, and extracted by ultrasonic through adding anhydrous
ethanol. After filtration, the filtrate is condensed at 70°C under reduced pressure to
recover ethanol, till to just form precipitation. Then, it is transferred to an evaporation
dish, where ethanol is volatilized in a water bath at 80°C. After vacuum drying for 12

hours at 70°C, the residual is taken out and ground. Sanguisorba saponins: 98.18%.
2 Experimental method
2.1 Grouping and drug administration

The experimental animals used in the present invention are housed in the
observation room for animals of Chengdu University of TCM, and maintained under
the environment with normal food and water feeding for 3 days before the experiment.
60 mice are randomly divided into 6 groups by gender (see Table 9 for details),
prophylactic intragastric (ig) administration of the drug for 3d before modeling. At the
4th day, except for administration of an equivalent volume of normal saline to the
blank group, other groups are injected intraperitoneally (ip) with Cyclophosphamide
at 100mg/kg*d for 3 days based on the mouse body weight of the day. Except for
positive group with chemical drugs, intragastric (ig) administration for 6 days from

modeling, and conducting subcutaneous (sc) with thG-CSF from 7th to 9th day.

Table 19 Grouping of animals and dosage of drug administration

Group Name Administration Dosage n

Blank group A equivalent volume of distilled water 10
Model group A equivalent volume of distilled water 10
Positive group rhG-CSF(30pg/kged) 10
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Coefficient Contentsin (mg/10g) bone marrow (gS) Blank group 6.34+0.25 5.22+0.45
151.22+12.43 567.11+54.60 31.43+3.77 126.09+9.43 Model group 2 8+0 2 2.99+0.37 122.22+9.88
265.43+25.09 19.87+3.01 72.54+3.75 Positive group

Low-dose group of Sanguisorba | 0.5mg/kg-d 10
tannins

Moderate-dose group of | Img/kg-d 10
Sanguisorba tannins

High-dose group of Sanguisorba | 2mg/kg-d 10
tannins

2.2 Evaluation index and data processing

Blood is collected from orbits of mice at 7th day after modeling, and detected for
parameters of peripheral blood routine by the Automatic Blood Cell Counter,
including white blood cell (WBC) count, red blood cell (RBC), Hemoglobin (HGB),
and platelet (PLT). Meanwhile, the spleens of mice are taken out and weighted, and
the spleen coefficient is calculated. After executing the above treated mice, left-side
intact femurs of mice are taken out and the soft tissue thereof are removed. The whole
bone marrow is flushed into a test tube with 10ml of 0.005mol/L CaCl,. The tube is
stood in a fridge at 4°C for 30min, and centrifuged at 2500r/min for 15min. Supernate
is removed, and the precipitate is sufficiently mixed with Sml of 0.2mol/L HClOs.
After being heated at 90°C for 15min, the tube is cooled and then centrifuged at
3500r/min for 10min. Supernate is used to determine the OD value at a wavelength of
260nm by ELIASA.

Experimental data are presented as mean+S.D. With SPSS software, statistical

test is performed with group t and single factor F, the level of test a=0.05.

2.2.3 Result analysis

Table 20 shows the influence of sanguisorba saponins extract on the decrease of
white blood cells, red blood cells and platelet in peripheral blood of mice caused by
cyclophosphamide and the spleen coefficient. Compared with the model group, high-
dose group, moderate-dose group and low-dose group of Sanguisorba saponins extract
have no significant influence on increasing white blood cells (P>0.05), and also no

treatment effect on bone marrow inhibition caused by cyclophosphamide (P>0.05).

Table 20 Pharmaceutical effect of sanguisorba saponins extract

(mean+S.D., n=10)

Groups Dose WBC RBC HGB PLT Spleen DNA

(mg/kg) (10°/L) (10"%/L) (g/L) (10°/L) Coefficient | Contents in
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30ng/kgd 7.08+0.54 3.72+0.42 136.32+17.83 455.71+39.67 29.43+2.78 61.33+4.52 Low-dose group
of Sanguisorba tannins extract 0.5 2.43+0.22 3.09+0.31 126.64+7.43 243.09+56.22 18.57+2.83a
6783+521a Moderate-dose groupof Sanguisorba tannins extract 1 2.46+0.26 3.22+0.28 123.36+11.54
247.65+38.77 1982+303a 74.955.05a High-dosegroup ofSanguisorba

(mg/10g) bone marrow
(ng)

Blank group - 6.34+0.25 | 5.22+0.45 151.22+12.43 567.11+54.60 31.43+3.77 126.0949.43
Model group - 2.38+0.32 | 2.99+0.37 122.22+9.88 265.43+25.09 19.8743.01 72.54+3.75
Positive group 30ug/kged | 7.08+0.54 | 3.72+0.42 136.32+17.83 455.71+39.67 29.43+2.78 61.33+4.52
Low-dose group of | 0.5 2.4340.22 | 3.09+0.31 126.64+7.43 243.09+56.22 18.57+2.83* | 67.83+5.21%
Sanguisorba 4
tannins extract
Moderate-dose 1 2.46+0.26 | 3.22+0.28 123.36+11.54 247.65+38.77 19.82+3.03% | 74.95+5.05%
group of 4
Sanguisorba
tannins extract
High-dose group | 2 2.5740.32 | 3.54+0.55 | 122.96+10.62 | 254.01£57.52 | 22.37+2.95% | 76.47+7.33"
of Sanguisorba 4
tannins extract

A: P>0.05, compared with the model group

It is generally believed that: Sanguisorba saponins are the active ingredients of
sanguisorba for increasing white blood cells and protecting bone marrow;
Sanguisorba saponins also can increase the numbers of white blood cells and platelets
in bone marrow inhibition of mice; However, sanguisorba tannins and sanguisorba
flavones cannot promote bone marrow cells proliferation, instead cause bone marrow
inhibition under high concentrations. During the preparation of sanguisorba extract, it
is certainly intended to obtain sanguisorba saponins. However, Inventors
unexpectedly and surprisingly find from the above experiments that the active
ingredient in sanguisorba for increasing white blood cells is sanguisorba tannins, but

not sanguisorba saponins.
Test 6 Influence of Sanguisorba tannins and Sanguisorba saponins on tumor
1 Experimental Materials

C57 mice (half % and half &, 18-22g, purchased from Institute of Experimental
Animal of Medical Scientific Academy in Sichuan, China); Automatic Blood Cell
Counter (MEK-6318, manufactured by Nihon Kohden Corporation); Electronic
Analytical Balance (BP211D, manufactured by German Sartorius Group);
Cyclophosphamide for Injection; Sanguisorba tannins extract (containing more than

98% of tannins, prepared according to Example 9); and Normal saline.

45



tannins extract 2 2.57+0.32 3.54+0.55 122.96+10.62 254.01+57.52 2237+295a 76.47+7.33a A:
P>0.05, compared with the model group It is generally believed that: Sanguisorba saponins are the
active ingredients of sanguisorba for increasing white blood cells and protecting bone marrow;
Sanguisorba saponins also can increase the numbers of white blood cells and platelets in bone
marrow inhibition of mice; However, sanguisorba tannins and sanguisorba flavones cannot promote
bone marrow cells proliferation, instead cause bone marrow inhibition under high concentrations.
During the prepak&iith Brgasiisriorsa Blpartiqnidisrdnngulied qudhibasteansarnstisEba saponins
However, Indaptars: wnexpediedly asndtsunpeisicglyttiadifidemddeg tab ovede@e rndecdsttifaptide active
ingredient in sRBOHSALA A paiERS NG EOGH GRS SAROUSRRIRAIRS R Rk sgnouisorba

saponins. Test 6 _Influence of Sanguisarpa tannjns and Sanguisorba saponins on tumor 1

Experimentafffe e mlsusp iy RAh AapaliFngg-229, purchased from Institute of Experimental

Animal of Medical Scientific Academy in Sichuan, China); Automatic Blood Cell Counter (MEK-6318,

manufactured byﬁ‘éb%ﬂﬁﬁh@?ﬁh@?lﬁ@fﬁ&i@Qﬂbﬁi@&tm@‘éﬁféﬁtﬁﬁﬂ%ﬂw&@i@@éﬁ@nmUfaCtUred
clo

by German SQartorius Group); Cy hosphamide for Injectjon; San uisorﬁa tannins extract (containing
ore than OBA0 B Sand RO G SR AR ANA S A0 Rl GAmARacteq SR fomg
cancer cell sUSpesidivi Mice3ridagratetriifatungheabite selbiiprois7 @agsiraiekée teRioand ascites
are extractedipgler aseplicobonditiobrand cantrifugeaet AftRiceamavingreU@alencainees Gells in the

| ! ' . ' ' line.,. P ti f
overavr S5 A IS OSSR SO SO AR rRDErn

oot (scientific name: anguisorbae) Is ground into

coarse powdBRSNShYIHENiseIERlEkitatlet Wie ! tAveaIaRSP T8 NSy Biatl 158 BN SH& solution is
concentratedhin adisaecdrimownit€noaalt ahxotadtaadrivat ¥ GG thnaeteredtioact pradsummol hEheoncentrate

s ransferred.g. 2 SEPRTAING ddoASk dafalied lhwalensa sRleh g iora i faatheg liauor i

under reduced pressure to recover the residual ether, then dissolved in water, and
extractod S It HEN Sl PO B o e ot REL s BT EBRUB s Pt BUES hctér recuced
pressure, arfdagefidscthereirbeakedissithyven throaghasdldinguetheingbwithddeéd taindpodbeatpdtion. The
solution is trapgferrgim adeakaigwity anjappropitate amauy ofnatssiaddeshtamgivst the pH value
within the range of 10-14. After stgngitn and bein centlgifug%d the 89' it?tiop IS Eemovgd. After

. 1p1tation 1S re " ter vaguum 1ng 10r urs, a 1t 18 transfeérred to

vacuum dryiRg (fopr AL a{% Vit IS transterred to triangu arflask with a Cover, and extracted by
ultrasonic thPotitghaddintdnhydrere ethaiel cArestekxioHrapenfittiteughcediag sabysk vgC under
reduced presgisigoto AgeoveethanahdillitedtsisfeonderseipiaionC Tiheler itddutangeaadaan

evaporation dish, Whey Sf,hﬁméiaﬁﬁ(yfé&té{iﬁg%@aw&{%ﬂa{h@I&Q&&E&%M@%M& BripR for 12 hours

at 70C, the residual Is taken out rounc e content of Sanguisorba saponins’is 98.18%. 2.
Grouping andituysamfhanelisyolatiizekpeimaisthahint S Gs i e presdningShten are
housed in theoabsetvalon, rdem dodaninmalalahChengdu gtoiretsithofcoaivht arfd Saagniaikad under the
environmentwith, hQrinas fpes and water feeding for 3 days before the experiment. 60 of C57 mice are
randomly divided into 6 groups by weigh, including model group, cyclophosphamide group,
sanguisorba tannins extract group, sanguisorba tannins extract + cyclophosphamide group,
sanguisorbaZsdponinsgrodgregddsameguisbana saponins + cyclophosphamide group (see Table 21 for
details). 0.2m1 of Lewis lung cancer cell suspension is inoculated in animals of each group by
subcutaneous inj?ﬁtiogxﬂgr?u thlrmgljtsalgngsre‘raogflitr}llg 5 %aéri Clin%lé}’l or ogcee.h%ﬁggcptigortﬁgministration
to cyclophosphamufe gr%up rougt |r111ilraper|toneal |njegtrea Ip), animals of each group are
administratefPS&r/dHMRO WSRO PHebspsdsyUnivesixtat TigManedtra imaaadgrader is
administratetheerraspandingvithrmoahaalioediand 4 stay sectadlef @13 @y e ef thaitrptsiargtdosage of
g B0 RS AN AN ABRER [P I AR ARRHAIST RlRe of distited

water 10 Cyclophosphamide group < i i )
cyclophosphamide™group, sanguiSorba tannins extract group, sanguisorba tannins

extract + cyclophosphamide group, sanguisorba saponins group, and sanguisorba
saponins + cyclophosphamide group (see Table 21 for details). 0.2ml of Lewis lung
cancer cell suspension is inoculated in animals of each group by subcutaneous
injection through armpits, and modeling is carried out for once. Except for
administration to cyclophosphamide group through intraperitoneal injected (ip),

animals of each group are administrated as 10g mice weight /0.2ml dosage by
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10 Sangu sorba tannins extract group 10 mg/kgd 10 Sanguisorba tannins extract + Cyclophosphamide
group 10mg/kgd +20mg/kgd 10 Sangu sorba saponins group 10mg/kg d 10 Sanguisorba saponins +
Cyclophosphamide group 10mg/kgd +20mg/kgd 10 3. Evaluation index and data processing The
animals of each group are executed at 15th day, and the axillary tumors are cut and weighted. The
tumor |nh|b|t|o rate is recorded, Expe ental dat are p s nted as anS D. With.SPSS software,
statistical test ?s Bagtfr éfé ﬁ?grcl)lgpdtea nd sin 15% fa g‘%g’r ngjte rBH 6 aﬁm'(_f‘lﬁsmor inhibition
rate (%) = {Médjélb’@foup average (tumor weight /body Welght)-experlment group average (tumor weight
/body weight)}/model group average (tumor weight /body weight)* 100%. 4. Result analysis Table 22

Influence of Sangwsorba @Ufé‘??@%ﬁpﬁ@%@Hﬁﬁﬂgﬁ%ﬁ?&ggﬂg&%ﬁlm&ﬁ@t% Name Dosage (mg/kg)

Tumorweightfbody weight Tumorinhibition Rate (%) Model-Group

Group name Administration dosage n
Model group A equivalent volume of distilled water 10
Cyclophosphamide group 20 mg/kg-d 10
Sanguisorba tannins extract group 10 mg/kg-d 10
Sanguisorba tannins extract 10mg/kg-d +20mg/kg-d 10
+ Cyclophosphamide group

Sanguisorba saponins group 10mg/kg-d 10
Sanguisorba saponins 10mg/kg-d +20mg/kg-d 10

+ Cyclophosphamide group

3. Evaluation index and data processing

The animals of each group are executed at 15th day, and the axillary tumors are
cut and weighted. The tumor inhibition rate is recorded. Experimental data are
presented as mean+S.D. With SPSS software, statistical test is performed with group t
and single factor F, the level of test a=0.05.

Tumor inhibition rate (%) = {Model group average (tumor weight /body weight)-
experiment group average (tumor weight /body weight)}/model group average (tumor
weight /body weight)*100%.

4. Result analysis

Table 22 Influence of Sanguisorba tannins and Sanguisorba saponins on tumor

Group Name Dosage (mg/kg) Tumor weight | Tumor Inhibition
/body weight Rate (%)

Model Group - 0.0976 -

Cyclophosphamide group 20 mg/kg-d 0.0415 57.48%

Sanguisorba tannins extract | 10 mg/kg-d

group 0.0758 22.34

Sanguisorba tannins extract+ | 10mg/kg-d

Cyclophosphamide group +20mg/kg-d 0.0294 69.88"

Sanguisorba saponins group 10mg/kg-d 0.1063 -8.91

Sanguisorba saponins+ | 10mg/kg-d 0.0568 41.80"
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0.0976 Cyclophosphamide group 20 mg/kg d 0.0415 57.48 Sangu sorba tanninsextract group 10
mg/kgd 0.0758 22.34 Sangui sorb a tannins extract+ Cyclophosphamide group 1 Omg/kg d
+20mg/kgd 0.0294 69.88 Sangu sorba saponins group 10mg/kgd 0.1063 -8.91 Sangu sorbasaponins+
10mg/kg d 0.0568 41.80 Cyclophosphamide group +20mg/kgd

Cyclophosphamide group +20mg/kg-d

A: P<0.05, compared with Model group

Although it is reported that sanguisorba saponins can be used for anti-tumor,
according to the above experiment results, sanguisorba saponins group has no
function of tumor inhibition, instead a side effect of stimulating tumor growth.
Moreover, after sanguisorba saponins are used in combination with
cyclophosphamide, the tumor inhibition rate is lower than that of cyclophosphamide
alone, which indicates that sanguisorba saponins rival the therapy effect of chemical
medicines on tumor. However, after using sanguisorba tannins, the therapy effect
becomes stronger, and bone marrow cells and whole blood cells are protected also,
thus reducing or avoiding the damages to bone marrow cells and whole blood cells
caused by chemotherapeutics. Therefore, the content of sanguisorba saponins in the
sanguisorba tannins extract of the present invention should be controlled, in order to
prevent the side effects of sanguisorba saponins. According to the results of the above
examples and tests, the content of total saponins in sanguisorba tannins extract is less
than 10% (w/w), and the content of sanguisorbin I is less than 5% (w/w). Preferably,
the content of total saponins in sanguisorba tannins extract is less than 0.001% (w/w),

and the content of sanguisorbin I is less than 0.0001% (w/w).

Test 7 Pharmaceutical effect of sanguisorba tannins extract of the present

invention on bone marrow protection
1. Experimental Materials

KM mice (half ¢ and half &, 18-22g, clean grade, Certification No. SCXK
(Sichuan) 2004-15, purchased from Institute of Experimental Animal of Medical
Scientific Academy in Sichuan, China); Automatic Blood Cell Counter (MEK-6318,
manufactured by Nihon Kohden Corporation); Electronic Analytical Balance
(BP211D, manufactured by German Sartorius Group); ELASA; An external ray
machine of Co-60 rays; Recombinant human granulocyte-colony stimulating factor
(rhG-CSF, 75pg); Normal saline; Sanguisorba tannins extracts of Examples 1-8
(which include 55%-79% (w/w) of tannins and less than 10%(w/w) of sanguisorba

saponins).
2. Experimental method

2.1 Grouping and drug administration
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A: P<0.05, compared with Model group Although it is reported that sanguisorba saponins can be
used for anti-tumor, according to the above experiment results, sanguisorba saponins group has no
function of tumor inhibition, instead a side effect of stimulating tumor growth. Moreover, after
sanguisorba saponins are used in combination with cyclophosphamide, the tumor inhibition rate is
lower than that of cyclophosphamide alone, which indicates that sanguisorba saponins rival the
therapy effect of chemical medicines on tumor. However, after using sanguisorba tannins, the therapy
effect becomes shifhgepaierBBh e HBrWIEEs BN thvIbREBIo SV EBIIS TR prBtdeedd Bisdicthus
reducing or abeddingdhecdamagesiodoné Glatigiv délls andywhiolCMO ad Cells aiisedubyier
chemotherapeulics JREIEH B SRN RO, RPRASRIBARARANNAIN g anguspIAaRNINS extract

of the present invention should be controlled, in order to prevent the 'side effects of sanguisorba
saponins ActbTdG TS hERME SFHEca 0Bt ngmﬂpésgan%e@%&%%?e%ﬁ &eétEfaponins in
sanguisorbaraphiyls axtiathsiess teandrobt (inguon ah ththérep ite dddfesareguistalong | A€ bss than 5%
(wiw). PreferaRlyaihe copterd- afdaial 32800 vwHE sR0apsAIbadaNing axiiaGkitleastRan®-001%
(w/w), and th(f c%)nt%nto §?n%uis%.bgn | is ]ess dthan .0001% (w/w). Test?tPh rnﬁa%g: ti(;fal effect of
sanguisorbaptefll Rins extra&t'or the bsrélg fit iAvention on bohe f g?rro@vsp?g{le%%ion ° x'ég imental
Materials  Kidinteen (haEsntithaffot001Brppef dsanageafed2wiificativs NendBCRK ¢Siehan) 2004-15,
purchased frigpdiagtiuteishopeimsentabAmmnabef MegicatiSeigntilis Acasdeshynncdicarag, China);
Automatic Bl .Counter (MEK- ufact ihon Kahden Corparation); Electronic
Analytical Ballsl%:fl)rrg3 g%&%zi‘% ?ﬁ%}%ﬁ%%%é%dn@%gmégf%%%%ug%%ﬁ?% Eﬁ%%&ég{%%ug;}(l%l nal ray
machine of CHREBFASRUREBLMBITAR HM YR &heldblony stimulating factor (rhG-CSF, '75 jig);
Normal saline; Sanguisorba tannins extracts of Examples 1-8 (which include 55%-79% (w/w) of

tannins and less than 10%(w/w) ofﬁglgg!gié&;%ﬁ@g&)@liﬂggd&m%mental method 2.1 Grouping and

drug administration— The experimental ammals used i the presentinventionyare housed in the
observation roan?f3d1Rals of thngriﬁ@mﬁmg}:@@}lﬁpwﬂﬂ, and-maintained udder thelenvironment

with normal foodBmd wrater feeding for 3 Alaysvaeforeline expstilénatd10 mice &re randomly divided
into 11 groups l)mggg%%ugsee Table 23 fg@&[ﬁ{,@i@,ngﬂgpg}gg‘s%ggmpstric (ig);gpdministration of the

drug for 3d befgre modetingAtthe 4th gay, except for normat group, other grgups altare placed in an
isolated cycloid @%ﬂ@ﬁmpdpfining dis ﬁh‘ﬁa(?ﬁE&%}wgﬂﬂgfﬂ)a box cover as center 4 total ody irradiation
7.5Gy with Co-6Bxayslat dose rate of 8R16afg¥amin is conducted with the irradigtion distance of 80 cm.
Except for posiui\ﬁegﬁ&g@ with chemical dlngg@gg]&ragastric (ig) administration for,§ days|from modeling,
and conducting[subcutaneous (sc) withrhG-CSF front 7thrto Sthrday. Table 23 Grouping and drug
administration (:ﬁ’fﬁﬁﬂ%@a%p Administrat nwlﬂg/kgg‘}-\ n Blank group A equivalent vdlume of distilled water

10 Model group Axegyivalent volume of|distikée Wwater 10 Positive group rhG-CSB (30kig/kgd) 10

Example 1 1 Om@){[ﬁgplg 40 Example 2 1 ngﬂégd d 10 Example 3 10
Example 6 10mg/kg-d 10
Example 7 10mg/kg-d 10
Example 8 10mg/kg-d 10

2.2 Evaluation index and data processing

Blood is collected from orbits of mice at 7th day after modeling, and detected for
parameters of peripheral blood routine by the Automatic Blood Cell Counter,
including white blood cell (WBC) count, red blood cell (RBC), Hemoglobin (HGB),
and platelet (PLT). Meanwhile, the spleens of mice are taken out and weighted, and
the spleen coefficient is calculated. After executing the above treated mice, left-side
intact femurs of mice are taken out and the soft tissue thereof are removed. The whole
bone marrow is flushed into a test tube with 10ml of 0.005mol/L CaCl,. The tube is
stood in a fridge at 4°C for 30min, and centrifuged at 2500r/min for 15min. Supernate

is removed, and the precipitate is sufficiently mixed with 5ml of 0.2mol/L HClOs.
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10mg/kg d 10 Example 4 1 Omg/kg d 10 Example 51 Omg/kg d 10 Example 6 1 Omg/kg d 10
Example? 1 Omg/kg d 10 Example 8 1 Omg/kg d 10 2.2 Evaluation index and data processing
Blood is collected from orbits of mice at 7th day after modeling, and detected for parameters of
peripheral blood routine by the Automatic Blood Cell Counter, including white blood cell (WBC) count,
red bood cell (RBE), HemaolohingidLEy, and platgiet (RLT). Meanwhils. ihe splsens gfmice are aken
out and weighted, anrcllgthe spleen coefficient'is célcu?ated.. Fter executing the above treated mice,
left-side intaéf OIS ST idBiarS vRREMGUS AnertiRdsitming henefe or Brealehtoiedengil efhole bone
marrow is fluxiteeibioRLiess Aube with 10m1 of 0.005mol/L CaC12. The tube is stood in a fridge at 4C
for 30min, and centrifuged at 2500r/min for 15min Supernate is removed, and the precipitate is
sufficiently mixed with 5m1 of 0.2mol/L HC104, 49 After being heated at 90C for 15min, the tube is
cooled and then ESREFHIGBE at S8R L0ANMSHEMmAte 4 sty WS HHEUESD value at a
wavelength efs2&0parfdynEd Wigygroupxperdnmgial fdeter &r¢horlesehtddeasomn@hS.D. With SPSS
software, statistical test is performed with group t and single factor F, the level of test a=0.05. 2.3
Result analy, i?R Taple 214 shows the influence of sanguisorba tannins on the bone marrow inhibition
caused by Co rayess. dbieo% Comparison on pharmaceutical effect of Sanguisorba tannins prepared
by different methods (mean+S.D., n=10)

Table 24 shows the influence of sanguisorba tannins on the bone marrow

inhibition caused by Co rays.

Table 24 Comparison on pharmaceutical effect of Sanguisorba tannins
prepared by different methods
(mean+S.D., n=10)

Group Dosage WBC RBC HGB PLT Spleen DNA  content
(mg/kg) (10°/L) (10'%/L) (g/L) (10°/L) Coefficient | in bone
(mg/10g) marrow (ug)
Blank group 6.55+0.32 5214037 | 157.43+13.76 | 5212744345 | 35.19£3.98 | 129.48+7.65
Model group 2.62+0.22 3.89+0.24 | 121.39+10.11 | 276.89+34.33 | 21.26+2.56 | 69.92+5.58
Positive 30ug/kged | 7.43£027% | 3.76x0.46 | 133.58+11.88 | 423.25+34.56 | 34.21£2.29* | 52.29+5.69
group
Example 1 10 444£033" | 4.02£025 | 137.76£14.54 | 43323+38.87 | 28.27+£3.32* | 99.67+6.59"
Example 2 10 4724026 | 4.12£0.23 | 132.84+8.65 398.52441.65 | 29.3242.79" | 96.47+6.55%
Example 3 10 545£031% | 4.18+043 | 136.48+15.07 | 402.64+38.57 | 31.21£3.09* | 109.76+8.53*
Example 4 10 5.63+0.38% | 3.98+0.26 | 131.55+7.69 399.07+35.11 | 32.4543.14% | 115.54+8.12%
Example 5 10 425+0.37° | 3.87+0.34 | 138.27+7.55 421.09430.98 | 28.38+3.45% | 97.56+6.27"
Example 6 10 4.64+£0.29° | 4.07+0.28 | 130.29+9.42 387.43+29.75 | 29.57+2.67* | 99.89+5.29"
Example 7 10 5.75+0.43% | 422+0.18 | 135.69+12.38 | 409.28+21.98 | 32.87+3.34% | 121.55+9.60"
Example 8 10 425+028" | 3.54+0.32 | 127.34+13.09 | 394.76+24.55 | 28.65+3.07° | 102.37+8.44"

A: P<0.05, compared with model group

It can be known from the experimental results that the sanguisorba tannins
extract of the present invention has a significant protection against the decrease of
DNA content in bone marrow and the decrease of white blood cells caused by
chemical substances (P<0.05). Moreover, with the increase of sanguisorba tannins
content, the contents of sanguiin, catechins, and proanthocyanidin B2 will increase

accordingly, and thus the pharmaceutical effect reflects an upward trend.
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Group Dosage (mg/kg) WBC (1091L) RBC (1019/L) HGB (g/L) PLT (109/L) Spleen Coefficient
(mg/10g) DNAcontent inbone marrow (gg) Blank group 6.5540.32 5.210.37 157.43413.76
521.27443.45 35.1943.98 129.4847.65 Model group 2.6240.22 3.8940.24 121.39410.11
276.89434.33 21.2642.56 69.9245.58 Positive group 30ag/kgd

Test 8 Side effects of sanguisorba tannins extract

1. Test on acute toxicity

KM mice are randomly divided into a blank group and a drug administration
group, 20 animals each group. Normal saline was given to the blank group through
intragastric administration, while the largest volume of drug with the highest
concentration (around 2g extract /ml) with which animals can endure is given to the
animals in the drug administration group through intragastric administration (ig).
Observation for 2 weeks. By calculation, the largest tolerant quantity of mice against

the sanguisorba tannins extract (Prepared according to Example 9) is 80g/kg.

2. Test on different drug administration methods

KM mice are randomly divided into an intramuscular injection group, an
intragastric administration group, an intraperitoneal group, a subcutaneous injection
group and an intravenous administration group, 10 animals each group. Except for the
blank group, the equivalent volume of dosage 10mg/kg of sanguisorba tannins extract
(Prepared according to Example 9) is added into other groups respectively for 14 days.
After the animals are executed, the histomorphological change of the animals by

anatomy are observed and pictured.

Results show other drug administration methods of tannins have strong side
effects as follows:

Intraperitoneal (ip): adhesive lesion of muscle or tissue;

Intramuscular injection (im): extravasated blood in muscle;

Subcutaneous injection (sc): congestion in subcutaneous tissues;

Intravenous injection (iv): mice was dead immediately.

However, the method of intragastric (ig) administration proves no side effect,

which indicates sanguisorba tannins can be adopted for intragastric administration.

The above experiments on pharmaceutical effect can prove that, the sanguisorba
tannins extract of the present invention contains 35%-100%w/w of tannins, less than
10% (w/w) of total saponins, and less than 5% (w/w) of sanguisorbin I. The activity
ingredient in the extract is sanguisorba tannins, which has an efficacy increasing with

the increase of the content of sanguisorba tannins. Used with the same dosage, high
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7.4340.279 3.7640.46 133.58411.88 423.25434.56 34.2142.20 52.2945.69 Example 1 10 4.4440.339
4.0240.25 137.76414.54 433.23438.87 28.2743.329 99.6746.599 Example 2 10 4.7240.269 4.1240.23
132.8448.65 398.52441.65 29.3242.799 96.4746.559 Example 3 10 5.4540.319 4.1840.43
136.48415.07 402.64438.57 31.2143.099

purity sanguisorba tannins are superior to sanguiin and catechins etc., and can protect
bone marrow hematopoietic stem cells and have a remarkable protective effect on the
inhibition of mice bone marrow DNA caused by chemical substances and
radiotherapy and increase the white blood cells. When used in combination with
chemotherapeutic drug, sanguisorba tannins can improve the efficacy of anti-tumor,
protect bone marrow cells and whole blood cells, reduce or avoid the damages to bone
marrow cells and whole blood cells caused by chemotherapeutics. It can be prepared
through a simple process with high yield. Therefore, it is a new choice for treating and
preventing normal bone marrow cells inhibition caused by radiotherapy and
chemotherapy.

Industrial application

The sanguisorba tannins extract of the present invention can protect bone
marrow hematopoietic stem cells, and have remarkable protective effects on the
inhibition of mice bone marrow DNA caused by chemical substances and
radiotherapy. In addition, the sanguisorba tannins extract of the present invention can
increase white blood cells significantly. The product provides a new choice for
treating and preventing normal bone marrow cells inhibition caused by radiotherapy

and chemotherapy with an excellent clinical application and industrial prospects.
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109.7648.539 Example 4 10 5.6340.389 3.9840.26 131.5547.69 399.07435.11 32.4543.149
115.5448.129 Example 5 10 4.2540.379 3.870.34 138.2747.55 421.09430.98 28.3843.459
97.5646.279 Example 6 10 4.6440.299 4.0740.28 130.2949.42 387.43429.75 29.5742.679
99E945299 Example 7 10 5.7540.439 4.2240.18

Claims

1. A sanguisorba tannins extract, wherein said extract comprises 35%-100%
(w/w) of tannins, less than 10% (w/w) of total saponins, and less than 5% (w/w) of

sanguisorbin L.

2. The extract according to claim 1, wherein said extract contains 50%-100%

(w/w) of tannins.

3. The extract according to claim 2, wherein said extract contains 55%-100%

(w/w) of tannins.

4. The extract according to claim 1 or 2, wherein said extract comprises less than

7.2% (w/w) of total saponins, and less than 4.9% (w/w) of sanguisorbin I.

5. The extract according to claim 4, wherein said extract comprises less than
0.001% (w/w) of total saponins, and less than 0.0001% (w/w) of sanguisorbin I.

6. The extract according to claim 1 or 2, wherein said sanguisorba tannins
comprises 0.05% to 3.0% by weight of sanguiin, 1.0% to 5.0% by weight of catechin,
and 0.05% to 1.5% by weight of proanthocyanidin B2, all calculated based on said

extract.

7. The extract according to claim 6, wherein said sanguisorba tannins comprises
1.0% to 2.0% by weight of sanguiin, 2.0% to 4.0% by weight of catechin, and 0.05%
to 0.4% by weight of proanthocyanidin B2, all calculated based on said extract.

8. The extract according to any one of claims 1 to 7, wherein said extract
originates from dried roots of Sanguisorba officinalis L or Sanguisorba officinalis L.
var.longifolia (Bert.) Yu et Li of Rosaceae.

9. The extract according to any one of claims 1 to 7, wherein said extract is
prepared through the following steps:

1) extraction: grinding Garden Burnet Root into coarse powders, extracting it
with water, alcohol, hydrous ethanol, acetone or hydrous acetone, and obtaining a
concentrated solution after filtration and concentration ;

2) purification: treating the concentrated solution obtained in step 1) with

common tannins separation method, thus obtaining the sanguisorba tannins extract.
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135.69412.38 409.28421.98 32.8743.349 121.5549.609 Example 8 10 4.2540.289 3.540.32
127.34413.09 394.76424.55 28.6543.079 102.3748.449 A: P<0.05, compared with model group It
can be known from the experimental results that the sanguisorba tannins extract of the present
invention has a significant protection against the decrease of DNA content in bone marrow and the
decrease of white blood cells caused by chemical substances (P<0.05). Moreover, with the increase of
sanguisorba tannins content, the contents of sanguiin, catechins, and proanthocyanidin B2 will
increase accordin§lyl Bh @¥Has! theepidinm i slitienPefhiarrdtisatd aAUpRAAPERISSYTaHS: 8 Side
effects of sangtisdrhaignites exivacitdgrhphy omabote jeviciy piédibinideramadhodpruivditided into a

blank group ﬁ@%g@gpg@@gﬁ@ﬁﬁ%gg@@gg, 20 animals each group. Normal saline was given to the

blank group through intragastric administration, while the largest volume of drug with the highest
concentration (around 2g extract /m1) with which animals can endure is given to the animals in the
drug administratidh. diiotpxtinacugtrimtiagastktiaa hinisthation (ig)ai0lvbervstiogriph mwetbkd, By

calculation, g Jakgesti 60l &y Rt [ty B FUCERAGAINS, IHerSRNAsSHReRRMINS extract (Prepared
according to Example 9) is 80g/kg. 2. Test on different drug administration methods KM mice are

randomly divided into an intramuscular injection group, an intragastric administration group, an
intraperitoneal grbupTAssatacarrssasdinge dtotlaipould andesimtiavenéd uy eldmimiseatitiieioup, 10
animals eackgfigiipthieyeegipiaitiheibank groupwite gativalent volume of dosage 10mg/kg of
sanguisorba tannins extract (Prepared according to Example 9) is added into other groups respectively

for 14 days. After the animals are executed, the histomorphological change of the animals by anatomy
are observed and didtifekiragt@sanlitoln stHg dfugrhsisinidtitsnohetidustBedantsstave strong

side effects aslfvibovwsintairape rihe nealctpiaaahssivieoke ssodetitradi aald hetissugckatt dinwdeyilar injection
(im): extravagate Rlpod: N MUsElRe §M&%H§9%%ﬁﬂﬁi§%§9§c@c): congestion in subcutaneous tissues;
Intravenous injection (iv): mice was dead im efiately. However, th mei?éorﬁ?l oéLi tragastric (ig)
administration pra e HA Gte BHERRHTEF TR UASE Sa AP MRS M S A O for
intragastric adhihistretion is prémpabeaktbsqpaimédirgethyhatimaceptical affecthean prove that, the

sanguisorba tannins extract of the present invention contains 35%-100%w/w of tannins, less than 10%

(w/w) of total sapf)ﬂtﬁ,eanque s than,5% (w/w) of sang isorbj HEG aﬁtivit 'gg({eedient in the extract

|
. . Ct accordl to_any one oI =—C al]]Eﬁ wnerel Xtracl 1
IS sangwsorba tannins, WeﬁIC% as an e'}ﬁcacy creasing wi e increase o tl%e con&en% O%

sanguisorbaresiaied tyseah/ihe fpldosdngesgdsage, high
1) extraction: grinding Garden Burnet Root into coarse powders, extracting it

with water, alcohol, 10%-90% hydrous ethanol, acetone or 50%-90% hydrous acetone,
and obtaining a concentrated solution after filtration and concentration;

2) purification: adsorbing and purifying the concentrated solution with
macroporous adsorption resin, wherein it is eluted with water into colorless, then with
10% ethanol, finally with 60% ethanol, and collecting the elution with 60% ethanol,
thus obtaining the sanguisorba tannins extract after drying;

alternatively, defatting the concentrated solution and then extracting it with ethyl

acetate, thus obtaining the sanguisorba tannins extract.

15. The extract according to claim 14, wherein said macroporous adsorption

resin is non-polar resin or low-polar resin.

16. The extract according to claim 15, wherein said macroporous adsorption
resin is DA-201 macroporous adsorption resin, D-101 macroporous adsorption resin,
LSA-20 macroporous adsorption resin, HP-10 macroporous adsorption resin or AB-8

macroporous adsorption resin.
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purity sanguisorba tannins are superior to sanguiin and catechins etc., and can protect bone marrow
hematopoietic stem cells and have a remarkable protective effect on the inhibition of mice bone
marrow DNA caused by chemical substances and radiotherapy and increase the white blood cells.
When used in combination with chemotherapeutic drug, sanguisorba tannins can improve the efficacy
of anti-tumor, profect bone marrow cr%llsarrimd mgoel%lroallop% f:%il%ﬁeguc%grr %v%i(c)i rrtlhgsciiamﬁ%es to bone
marrow cells and who biod cellsicatise y chemotherapeutics.’lt can be prep%reél%hrough a simple
process Withf?ﬂi]@’ivy?élélt.eﬂ’ﬁerefore, it is a new choice for treating and preventing normal bone marrow
cells inhibition calisexithytianicthiathpy GadieheRuobeeRpyt Intdustiaadapplickianextridiengainguisorba
tannins extrackpi\AR-RIGRAALINHERHAR AR.ALNIRLRARCINAYRY REAAROIEHS Sl and have

remarkable protective effects on the inhibition of mice bone marrow DNA caused by chemical
substances ﬁﬂ’&chgi%tﬁﬁle?%?b\tl%aﬂ?ﬂiﬁgFﬁt{ﬂ’é W eRNSEIBAHARnins extract of the present invention can
increase white bldpdpoeifscsignificamaiynd hthpreductipreiddesdutiow chdltedantmeatirtgnant preventing
normal bonesmariawnGaliminhititioviatsed Ry (adiathampy.angdschematherapy with an excellent
clinical application and industrial prospects. Claims 1. A sanguisorba tannins extract, wherein said
extract comprises 35%-100% (w/w) of tannins, less than 10% (w/w) of total saponins, and less than
5% (w/w) of sangifisdHsimprocess areading dechsvidinyherelaipaid opmareihtaandns xepiatontains
50%-100% (wréthoal taniifises chrdeexdiphy aseaidingpotslairprecipfiaisin saitdextragt eantains
55%-100% (yy/ f tapni .4 The.extract according to claim 1 or 2, wherein said extract comprises
less than 7.%\%\;@@ ébl%cl)etga gérpl)%lrﬂ%esthér% less than 4.9% (w/w) of sanguisorbin|. 5. The extract
according to claim 4, wherein said extract comprises less than 0.001% (w/w) of total saponins, and
less than 0.00019® (Wiw)pobsangisoting lto cléinT 8, extracirmaceadinghtonsiangrdpby Znatthverein said
sanguisorbay RN sEMRLSES0LR0eRB YRy WRlEHL SfRANANER R YedR 5-0% by weight of
catechin, and 0.05% to 1.5% by weight of proanthocyanidin B2, all calculated based on said extract.
7. The extract according to claim 6, wherein said sanguisorba tannins comprises 1.0% to 2.0% by
weight of sanguii0.210% oatG% dweavdighttof datecHi®, ahdrein5wn said . nestdy weigipitefion
proanthocyapietin, B hfreaisiaiadibasat oaraidigdenstn. 8. The extract according to any one of
claims 1 to 7, wherein said extract originates from dried roots of Sanguisorba officinalis L or
Sanguisorba officinalis L. varlongifolia (Bert.) Yu et Li of Rosaceae. 9. The extract according to any
one of claims 1 t8 17, Thisareipesansecndn 18 plepaidd Wiigghitheiditelviens stefhed, aqyedusaction:
grinding GargigntBuroesitRanidnie coatsatpavdeskitxiracio@tcwihdwater cateadied, bydtys ethanol,

acetone or hé’é%ﬁg{éssg%‘g%”@ot%ql??@%ﬁ@ el QH%ES §8Iution after filtration and concentration ;

2) purification: treating the concentrated solution Qﬁtajneqp?n step 1) with common tannins separation
method, thus obtalising kel sahe e iAthisR witpats dissoltedr Hathanad iaadcerhgcataim o,
wherein saichaod thmexttanmsns cepzatiichnnetheddogphgesiohrometographytheethod, protein
precipitation method, solvent method or the combination thereof  11. The extract according to claim

10, wherein in sgj omatography method, the absarption is carried out with ge| and macro-porous
acsorption resin 22 A TR A ALE o E B LB T <SP B ArcTbhdtion method

the precipitantpaseddhiedebuhovfinlgeliagrstepsl 3. The extract according to claim 10, wherein in said

Eolve;tlmethod, Qﬂ@%@tﬁﬁiy@ﬁl&fﬂ@t@aMngLﬁﬁw%&ﬁtﬁé %@ufﬁ@rpbix@@f?,tt@ﬁt@eqd@qn extrgcted
yet Yy acetate so as to optain NAUISor a tanni extract; r EI the concentrate

e tion & e B S A o O B SR e ety
ether or petréSUthtaitHBE a cauceniatedgelatignasielinbtiation b BICERIRTYY:to 13, wherein said
extract is preparey thigigtutie folldvartgmitepad pliexdngctine: goncingGardeslBisimenRpot into
coarse POW@E&&@Q&%‘?&&'Q@%?@@%H@@E& wleehg! 1'1319%%393/%@%?\%‘6& e &'o&&&EQH@n%@Q"/;'%%

hydrous acetone, an obtaining a,concgntrated solution after filtration an concentration; )
purification: A8%RMEAnEBIRIHG 1t sHantrad «leidradin TG PEIBUOZStRRIN resin,
wherein it is thiuted taitimg gte sanfp colbd essn ek wath 4086 drthagpl, finally with 60% ethanol, and
collecting the elufipgyuith &0 aS5haneintisn QBIRINIG NG iSANASALI AR SXWAE after drying;
alternatively, defatting the concentrated solution and then extracting it with ethyl acetate, thus
obtaining the Sl BSR RN HRES0rbE SRS HEE according to claim 14, wherein said
macroporous adsorption resin is non-polar resin or low-polar resin.  16. The extract according to
claim 15, wherein saithiae60£Rrabsoadingr RS igsivnis vafréMl sAlacrarespufoas sRlipoiesin, D-101

macroporous adsorE)t}ng?sin LSA-20 magroporous adsBr%iPn resin, HP-10 macroporous adsorption
. cS1n 1S - md”lcro ?I‘OHS adsorption resin, D- macroporous adsorp 1001 TeS11,
resin or AB-8 macroporous a sorB lon resin.
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17. A process for preparing the extract of claim 1, wherein comprising the following steps: 1)
extraction: grinding Garden Burnet Root into coarse powders, extracting it with water, alcohol, hydrous
ethanol, acetone or hydrous acetone, and obtaining a concentrated solution after filtration and
concentration ;  2) purification: treating the concentrated solution with common tannins separation
method, thus QRialning e SANGYIOTRANANS GIAR . A8 THEAIREERR Aopaiing Jg,claim 17,
wherein said common tanhins s_epara{ﬁon metho comprises Eﬂromatog}gp y metlhod, protein
precipitation ASTRBELYSIHERTRTEMRERP Y the combination thereof  19. The process according to claim
18, wherein in said chromatography method the absorption is carried out with gel and macro-porous

adsorption resin., 20, e RASES AGEATEIAG L CA B WIRIE MhsARIPLeIRprSGipigion method

the precipitation is carried out wit %%elatln. 21. The process according to claim 18, wherein in said
solvent metHSHPERAEEEESHSABI US LRl SHE L BARS PERY solution is defatted and then extracted
by ethyl acetate so as to obtain the sanguisorba tannins extract; alternatively, the concentrated

solution is dissolyed i ethanetaachethyt Rastale vandiha sutrRdis Rearitates thiopah adding ethyl
ether or petrolgl/,lm ethteg.o 22. The process according to any one of claims 17 to 21, wherein said
r

extract is prea|cr)l rdt{ﬁ?oug%etﬁlgl?g%vﬁng Et%rbs: 1) extraction: grinding Garden Burnet Rootinto
coarse powders, extracting it with water, alcohol, 10%-90% hydrous ethanol, acetone or 50%-90%
hydrous acetoneanuiebisinidgoadien ée rikiedsolutonvaitesiilialion alichGRINEE BEAIRA, to 2)
purification: rhi rifying th te%1 buti ith m r tion resin,
here 1+ e e S e o0 ana
collecting th&ESIRSRE RN 60% ethanol, thus obtaining the sanguisorba tannins extract after drying;
alternatively, defatting the concentrated solution and then extracting it with ethyl acetate, thus

obtaining the sanguisIA LBUINEIGS TG Clain?Ps, WRRIAGETS ALARIAING LA £ 6 YHRGERIN said

macroporous agdsorption resin is DA-201 macroporous adsorption fesin, D-101 macroporous
adsorption raBHoT SR8 SBFATE S UG ROSHOPR oM ATH Srs S HEEB B Fsin or AB-8
macroporou$xatsbephioapesinchemdthetdgy.of the sanguisorba tannins extract according to any one of
claims 1 to 16 for preparing medicaments for protecting bone marrow.  25. The use according to
claim 24, whereir&gaﬂ'ﬁj m(%d['carggnts a{ﬁa%ggr%ﬁo grrgeng ang or tge%tnbone [row iqhtibi?gn. 26.
The use according to &aim 24°6r %‘g,s Whareih S Xme%ic%?ﬁenf?a?e edss p?ever%t and/or treat
normal bonefoh@¥epar e imedispienésalesabcycramienhefagcopdiemotherapy.  27. The use
according to claim 26, wherein said medicaments are used to prevent and/or treat anemia, leucopenia

or thrombocytopepia; pre C i radiot .che 8. Use of
the sanguisorba ?a@h nlljngsE g?a%%é%%o?ﬁl%g?%a%%gﬁ%ﬁ gf%%i?nggir %gxf%&ggpﬁ%g?r%gnﬁlség%ﬁmems for
the treatmerR"8HAiRBDPEAFANATYY . Use of sanguiin and proanthocyanidin B2 for preparing
med?caments for protecting bone marrow.  30. The use ac_cor_di_r!g to claim 29, wherein saic!
medicaments are;yseflQRreyeREARUPEURADHORE N N RS ents A¢-uEPE WSHAGerding to

claim 29 or 30, \/vherelt said medicanhe ts are used to prevent and/or treat normal bone marrow cells
inhibition cadBg by ARSI Br BA M Sierapy.  32. The use according to claim 31, wherein
said medicaments are used to prevent and/or treat anemia, leucopenia, or thrombocytopenia,

preferably leucopanianeaidsad ki dadiaharMRY20r SheMheaR%aid medikif-atsSaRONY @b
p“’a”th°Cya“r‘dérén'?%ﬁﬁfﬁrﬁeat”ﬁ‘&r% Sdicaments fornfng, “%?t%%‘r?@%&fe'g%coPa%’?i?hera34-o’r*
pharmaceuti}%ael composition for preventing or?reatlng ‘bone marrow mhipiten or eucoBgnla, wherein
comprises aphsmathiga@Rmount of sanguiin, proanthocyanidin B2 or the sanguisorba tannins extract
according to any one of claims 1-16 as active ingredients, and is prepared to common formulation by

adding pharmaceyyfielly, 3 %%BB?Q!E\%%Q%"‘M%_Pr\ﬂ[&ﬂﬁ%’aﬁ?ﬁ%&ﬂ%ﬂﬁns a%f‘us.@ﬁ%%?&igﬁ‘!

composition according to claim 34, Wherein saijd formulation js an oral formulation, ~ 36. Use of the
sanguisorba¥XHANS Bk RRETAESHIPR IRa Ry CRardiequinRs 2 @idgethr \RasP RSBy caused
chemotherapeutidfberppyparimgmebikcappents for the combined treatment of anti-tumor.  37. The
use according to claim 36, wherein said tumor chemotherapeutics are alkylating agent.

33. Use of sanguiin or proanthocyanidin B2 for preparing of medicaments for the

treatment of leucopenia.
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38. The use according to claim 37, wherein said tumor chemotherapeutics are cyclophosphamides.
39. The use according to claim 36, wherein said medicaments for the combined treatment of
anti-tumor is the combined medicaments for the treatment of lung cancer.  40. A medical
composition for anti-tumor, wherein it is an formulation prepared from an effective amount of tumor

chemotherapeutlﬁg the san wsorba annins extract. accordln[g fo any one .o .of cg;ums 1-16 as active

{
ingredient, and pharma eutlca)e/ual&af1 ‘ia’éi%"sﬁiﬁ?/an PI"ThE medical ¢ p%%?tur)rha%ccordlng to

claim 40, whehihitad %d@f@@ém@th@mﬁ@m.e@@mlmymn@f%@aﬁ@ aﬂ@m’rh@frrf@agﬁﬂa;
composition oaathlicgao dilaiB24 dr wite reingsaidriamoencihe neetherapeuwidt greocysiophesphamides.

claims 1-16 as active ingredients, and is prepared to common formulation by adding

pharmaceutically acceptable adjuvants or ancillary components.

35. The medical composition according to claim 34, wherein said formulation is

an oral formulation.

36. Use of the sanguisorba tannins extract according to any one of claims 1-16
together with tumor chemotherapeutics for preparing medicaments for the combined

treatment of anti-tumor.

37. The use according to claim 36, wherein said tumor chemotherapeutics are
alkylating agent.

38. The use according to claim 37, wherein said tumor chemotherapeutics are
cyclophosphamides.

39. The use according to claim 36, wherein said medicaments for the combined

treatment of anti-tumor is the combined medicaments for the treatment of lung cancer.

40. A medical composition for anti-tumor, wherein it is an formulation prepared
from an effective amount of tumor chemotherapeutics, the sanguisorba tannins extract
according to any one of claims 1-16 as active ingredient, and pharmaceutically

acceptable adjuvant.

41. The medical composition according to claim 40, wherein said tumor

chemotherapeutics are alkylating agent.

42. The medicinal composition according to claim 41, wherein said tumor

chemotherapeutics are cyclophosphamides.
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