A SYNERG STI C COVWPOSI TI ON FOR TREATI NG ANEM A BACKGROUND OF THE

| NVENTI ON FI ELD OF THE | NVENTI ON [ 0001] The present invention relates
to a synergistic conposition for treating anem a or suppl enenti ng
iron. Particularly, the present invention relates to a synergistic
conposition that provides preferable efficacy in inproving iron

absorption, he i i e nd
further allevi %%@55@%@@?&”@%@&%%@&@%& [ 0002]
Anem a can be roughly classified into three categories: (1) those due
to bone marrow production abnormality, such as aplastic anem a, and

t hose due to bone marrow i nvasi on by malignant tunors, such as

| eukem a; (2) those due to failure of red _blood cell maturation, such
as pernicious anem a of BAGCKGROBND ngT}dEéH(VFNﬂ@N ron-defi ci ency

anem a; and (3) those due to blood | oss or destruction, such as

bl eeding frominjury, iron i destruction of red
bl ood cgl | s causled %y al | rg?sol?]'gﬂfm; @l il?ond]gefl ciency anema is
one of the nost common sorts of anem a anong patients. It is resulted
f rom de0@Q1ilonTbé presanidnendioni ralatesitna IsyuérgisticRam pogitiorwiar ireating
iron-deficiency anem a usual |y have decreasi ng nunber or vol une of
red bl oashendd los sapplenwerdiagiing. Rartiady, thé prederit Snvantioh oalates to a
concentration of globulin. Since iron is an inportant el enment of

gl obul i Bynéig@ftict®Irh SoEHGY tHat pROFHES prdtblabfy efficHay Wmhpﬂadm Qrgnen a.
I ron def| ciency affects red blood cell maturation. addi ti on,

pati ent gpabt Legehn e s
bl ood. Geﬁgrﬂ;ﬁoﬁiﬁ%@%bgiﬂa}re m*;r gna(rﬂgﬁtemté@ﬂﬁ?ron éf?@(? Ednc ﬂ%}/}lates
mal es, Lh reasons include physical and dietary factors.

Si nce thgg@tﬁgg{rﬁgk' puberty, each female loses 0.5 ng iron daily in
average during nenstrual periods, and that is 50% hi gher than the
anount of iron a male woul d have been | osing. [0004] No natter

whet her a person has anep r ' i cl.e by itself affects
the person's | earning aﬁﬂéﬁsﬁlf’ﬁ&&'ﬂé# ﬁ‘éﬁ@é@h ‘Qﬁi Third Nati onal
Heal th and Nutrition Exam nation Survey (NHANES I11) of the United
States s0uh ! ARbmAdTRA b%%hgﬁ@ruagsﬁﬁwm% trted RateRRfits mfthééw

:jron dg i ciency had | ower h“test scores t an t are hea thy
TR O T 'a%pz&g%oé@enﬁwmczse%@ "
defi ci enC}[I and _anem a | rent nd tee ect Shh

cogn t| PENeETARIRY RS Mraiebeh fBers SEDgF ledkerfifed) Mhoss due fo

diet is u ualli_/(ﬂa%@ han the actual requjred iron anount far human
bodi es. ed BpedcelhRatusRHoL, SHCB @S RIRICOUSHNAN A Of MERRHN Brlgod
conp03|t|on and physical conditions, the rate of iron absorption in
human b@@fl@l@nayandsﬁ@@rcﬂgfq@wy aneenipaged ¢8) these dueitpiblead I98serr a gr oup
whose diet rich in red nmeat and ani mal source foods can reach 18%
However destiacticat, suoch agibdeeding froominjury| raadieticienty ppemiz drdeAfuatiorsof
about 10% because people in this region live primarily on a white
meat - based bidicelt celléidanest bywlrieasbss.fortification policies, it is nore
common that people in Asia show signs of iron deficiency. Therefore,

peopl e [modsi &l rémélﬁale%y ahahliy |§8ﬁé’6?tﬁeot‘ﬁ€§t é&ﬂh’ndn%?'tst@f aHeiar at e

of iron utilization or nboderately take iron supplenents to solve the

pr obl e”%nﬁgr%doﬁé’tférﬁé’f ' I‘E'isefé%\fsthg :?i'f‘r‘glﬂ’gﬁlgnoﬁ 0Pa8h s%]%HXP‘F@ t?o&n@&.

maj or drug for treating Iron- anema or su ron.
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side eff d.side effects of ch beat e i n¢cl ude stonach sets
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severe side effects include intestinal henorrhage, Jooxem a, )
globulin.  Since iron is an important element of globuhn iron”deficiency in bodies

will eventually lead to anemia. Iron deficiency affects red blood cell maturation.
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SUMVARY OF THE | NVENTI ON [ 0010] In view of the above nentioned, the
pur pose of the present invention is to provide a synergistic
conposition for treating anem a or supplenenting iron, which does not
have side effects or has side effects in a mnor level. Particularly,
t he conposition has preferable effects in henogl obin formation and
has syn 1St . .£0 t i.nglhe. c nent s al gpne.
(0011] SRl Belis i PakEins o Hefunditosr BT BEERAS YRGS BLBRE.
conposition for treating anem a or, suppl ementi iron, co ising a
Combi natG BRI FBWPRGE PERSdRArILeTgney NaRimales. 410 Saman ne
Siwu conprising Angelica sinensis, Ligusticumwallichii, Paeonia

| act i f | eaSOnmiBClsRRVSIGR! gnddistansfacins. (Bincedhe enset of pueerty each
According to certain enbodi nrents of the present invention, the Siw
conpr i séemaleyleises .5 Meeinen daily ingarrage auriag Inmerdtiual padods,sand that is

| actiflora, and Rehmannia glutinosa in an anmount of weight ratio of
1-10: 1- B0% hizhizr@han the amelat abiton & malewsiddh havetbieenddsing.
1-6:1-6:0.3-2:0.3-2. In one enbodinment, the weight ratio of Angelica

si nensi §0004]19uUBll RETEM@heir R perbas Pk ainkAtia bt Inet, arorpdskidReityasitself
glutinosa is 3:3:1:1. [0013] According to the present invention, the

eXI 1 aCt oot it SHIoR SRR afd GioPANG BERBMAACE. SYMRY hid National
conmposition in quantity Ing effective In a synerglstic nmanner in
treatin ] ks i B I . of
Fer rochal R AL RbyRUFR SIRRUBH SUEPEY, (TAANEST MR oE g EHETSftes
conposition t achi eve.synergi.stigc fects., l.n certai.n embodi nents
of The snaasifat A58hGBITERTMIAS B, Vs dhere b Grigelis i hest
the synergistic conposition is 1-50% preferably 1-30% nore )
or of or alPyermathjesh Raotes thas faase Who @b bar ey fo 12ndsd relo aiikmse avth
about 5-10% [0014] In another aspect, the present invention provides
a medi ciwereficiancyie 33 iges gseater drarsiheppeiheseiwip arohealtynpriine dajaa
therapeutically effective amount of a synergistic conposition of the
pr esent shawsrib&blothdruh defigienayearelianerald in childegt ahd ecermgersaffe¢tGhais]
In further aspect, the present invention provides use of a

syner gi sbgniticempadehimimg abilitiée present invention in the manufacture
of a nmedicanment for treating anem a or supplenenting iron. [0016]

Accor di ngods) csugp&wm@%mﬁw dt i ﬁ@ué]ﬂyﬁphbpﬂwantthé RNNBTOY FikdcF

conposition can be used for treating iron-deficiency anem a,

especi aliy Jrﬁéuﬁﬁgﬁhﬁnﬁﬁaﬂcﬂi‘és’?’ ﬁg\géﬁﬁhg% #ld bRBGY Fhroh’sSHdmRRhL | S

found that after belng adm nister the synergistic composition

of the i i e 0 . | gbin., vol une of red.bl ood
cel | o (RHEIREE ebPoSRBEE RN PR rCoor R Y, SR Pte 68 BFReSrlfh Hon.
and hemat ocr.i re increased and.transferrin/feryitin ratiojs
Glocr oas DS badthe obf Craliuny e 2Esehron il Etanas s o Whase diet
synpt ons, of dysnenorrhea are all evi at ed. [001?] These and ot her
aspect s leh 1t KA praad end animahsoyie depdpeamirachc] &ar | ylawavgs: thatrate oy
the follow ng description of preferred enbodi nents and draw ngs. Even
t hough dirtaey iryutilizedionafipgopenia Asia imabdutcHi% desausepgople indbisdepar t
fromthe novel concepts and scope disclosed in the present invention.
BRI EF DES§iRh Ve @RNniafily blie DRAIE Ni&&tiha2d]diéll GWithaUtowsridrite fatifieation of
the conposition of the present invention in patients with
i ron- defpofitiesCy isvnerd aemimda thbt AbopRAWA LA Shew idacofIRIPaLbbmcy.
concentration of the subjects in stages of pre-adm nistration,
adm ni styhgkdfere KSinea iﬁeh%uloa&éjreﬁﬂw’ HaBde ?6’&#3‘ MdShRGH Pateloreek
I G ]j e’c of t g

16) respectivel'y. B) shows t anges e avera

h | ohi ; : . _
hermodt o EAREAH SPHIRRrAE e BN Bt 88895 prgptemg g ron
pOSt-adﬁblﬁﬁhE?%}gHe ﬁgek 16) relative to that of pre-adm nistration



[0021] In one aspect, the present invention provides a synergistic
conposition for treating anem a or supplenenting iron, conprising a
conbi nation of the foll ow ng conponents: (A) an extract of Siwu, the
Siwu conprising Angelica sinensis, Ligusticumwallichii, Paeonia

| actiflora, and Rehmanni a glutinosa; and (B) ferrochel. [0022]

Accor di t resent tnventiqn onponents A, and B of the

syner gi Eﬁ?@éﬁcoﬁ%@&bﬁa enlsat:hg Rt af%ﬁ’r%aﬁnaJ&qu‘?af!?'%yrﬂf'eé‘?'?é)& i ve
in a synerglstic, manner _in tr;g%{ng anem a or supplenenting iron. It
goes wi tSHERIEBERNINGTehat FRERROMERS, IFOTAKCENAICe 2NH deRiStWRPTGRRNGET ent
or the sole active ingredient of the synergistic conposition of the
present aragemmenly usad&sr eanmessilodhateraaie.of However, sbalybeatey@ayi on,
the synergistic conposition consisting essentially of conmponents A
and B, icagseasidecsffectst biildSideietiects fof chalybeate ifibledsyst@ngcls upsets such
conpositions according to the invention preferably contain conponents
A and Bdsmduseal stontadiache ledistipdtidn, ardlapbed whémak)seners sitialdffiecta
the ratio 2:1 to 9:1. [0023] The term"Siwu" used herein refers to a

tradi ti gnabd&iHteswtal Rehitthage! Kbk S BElicOAcieNS] Aid Ure.
essentially of four Chi nesegﬁgﬁgg, ﬁ%@%ﬁ%@%%?ﬁg aé’i‘dn@gh;a,”ure
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Pl o by S IBGERE A0S ah b SRR R Bo Pl PR PRI,

may be used in the present .inventiop and is extracted by conmonl
noun o E6ny ERIOuR SHTaERSHEator ol BRgH &3 aninde oLbigatialdy of fron.
Ligusticumwal | ichii, Paeonia lactiflora, and Rehmanni a gl utinosa
with a Jigugiery ieriayssiulfate may-cayse sideseliedds asughy ag sloamah upsell- 6:
0.3-2:0.3-2 may be used in the preparation of an Siw extract. In one
enbodi mé@RO&F Biveu geesdion israveommon)y usas tkeditihnalrGhineseherey ébrinuula,
sinensis, Ligusticumwaffichii, Paeonia lactiflora, and Rehmanni a

gl uti noswmainly Qirtaihing foud CPiHesEterbal mediciral otdtetislsusegb/bar ei n neans a
het erocyclic structural conplex formed by two nol ecul es of gl ycine

and a f efriepists, ILaustiEhe walliohi, Pfechildl [0, Bhe ReHmbshia QitRlosas Itis
different fromother forns of iron. Many researches prove that the

bi oavai lcairhbihly b@l‘liefzé‘d B vuidecBEfidiPEan gﬁfég%hﬁénﬁuél f‘%iriéc%Hﬁoﬁ}Jéﬁ@t e,

and thus ferroChel can inprove nutrition ficacy of 1ron.

F hel. - i LoD L
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Exanpl e 1, ,adninistering. an extra f. Si al.one S not i nprove
henogl otﬁ}ﬁ"‘f%lrﬁa??rgﬁedl-@% ~co %@%&f?'ﬁgoﬁffﬂdﬁ'ﬁaagﬁﬁweéﬁE'}eél& or
ferrochel that is used alone, admnisteri a_conposi tion containing
2 v SR B KT PSRV S oAE R8P RS LYo e § €1 A0
in increasing iron absorption and inproving henogl obin formation, and
f urt her FEWwaM@r R@Byientita fenagtsdae @esaaﬁ@eddgat@msd%qoqtma@aguwrmnt .
[ 0026] According to the present invention, the Siw extract and

f er r ochélonafbsarghoreonfiastlitate denpaglobindornaatiore olh dact dsdientidic giatan show
being effective in a synergistic manner in treating anem a or

suppl entimati Sigrui dewoctién or exdingl extracheaandiuniprofe hemogibeh formatiea. 1% or
nore by total weight of the synergistic conposition to achieve

syner gi $>t|ﬂh@ughftﬁ@rte5arelp‘roe@étb%bﬂtaﬁmhgdﬁmhéﬁms $enduRa YMerisiy ent i on,
t he amount or ferrochel by total werght of the synergistic

T A PRI pn i USRS gty
commes RIS AL MU AREE T BEIRIRAL BORA .

food or dru roducts .along with excipients, fillers or _. .
re ergncpes or scnentﬁic regorts revea)ﬁng IC'3he correlation between Siwu and iron

absorption.



[ 0032] The descriptions above and the foll ow ng exanpl es should be
understood as of denonstrative purpose instead of limting in any way
to the scope of the present invention. [0033] Exanple 1: Ani mal
Experiments [0034] A. Laboratory animals: nale Wstar rats. [0035] B.
Bi ochem cal and chem cal agents: [0036] 1. AIN93G diet (the

componetdod SolRr e dietilus by BBk Bohl mpi pBiclert Bfecicines ,
from BO\%i I_,ne M| k200 Cor n]c st arch132tii 10 Dextrini zed ctothnts&arch 4|£197. 5
Soybean '3f FeHNGERERIRPT IR6H-GARRITHQRa% AN irosupplement that does not have

side effects.

SUMMARY OF THE INVENTION

[0010] In view of the above mentioned, the purpose of the present invention is
to provide a synergistic composition for treating anemia or supplementing iron,
which does not have side effects or has side effecits in a minor level. Particularly,
the composition has preferable effects in hemoglobin formation and has
synergistic effects compared to a single components used alone.

[0011] In one aspect, the present invention provides a synergistic composition
for treating anemia or supplementing iron, comprising a combination of the
following components: (A) an extract of Siwu, the Siwu comprising Angelica
sinensis, Ligusticum wallichii, Paeonia lactiflora, and Rehmannia glutinosa; and
(B) ferrochel.

[0012] According to certain embodiments of the present invention, the Siwu
comprises Angelica sinensis, Ligusticum wallichii, Paeonia lactiflora, and
Rehmannia glutinosa in an amount of weight ratio of 1-10:1-10:0.3-3:0.3-3,
preferably in a weight ratio of 1-6:1-6:0.3-2:0.3-2. In one embodiment, the
weight ratio of Angelica sinensis, Ligusticum wallichii, Paeonia lactiffora, and
Rehmannia glutinosa is 3:3:1:1.

[0013] According to the present invention, the extract of Siwu and ferrochel are
contained in a synergistic composition in a quantity being effective in a synergistic
manner in treating anemia or supplementing iron. For example, the amount of

ferrochel may be 1% or more by total weight of the synergistic compaosition to



Custom Al N93G mineral mx without ferric citrate 35 AIN93 vitam n m X
10 DL nmethionine 3 Choline Bitartrate 2.5 Total 1000 [0037] 2. Siwu
extract powder: [0038] Siwu extract in this exanple is prepared from
Angel i ca sinensis, Ligusticumwallichii, Paeonia /act/flora, and

Rehmanni a glutinosa in a weight ratio of 3:3:1:1. The extract is then

o e RSy SO, FECLRTN SRS S SRR
amount of ferrochel by total weight of the synergistic composition is 1-50%,
preferably 1-30%, more preferably 1-20%, and in a specific embodiment 1-10%,
for example, about 5-10%.

[0014] In another aspect, the present invention provides a medicament for
treating anemia or supplementing iron, comprising a therapeutically effective
amount of a synergistic composition of the present invention, and a
pharmaceutically acceptable carrier.

[0015] In further aspect, the present invention provides use of a synergistic
composition of the present invention in the manufacture of a medicament for
treating anemia or supplementing iron.

[0016] According to certain embodiments of the invention, the synergistic
composition can be used for treating iron-deficiency anemia, especially for female
patients, because the efficacy of treatment is found that after being administered
with the synergistic composition of the invention the concentration of hemoglobin,
volume of red blood cells, concentration of serum ferritin, concentration of serum
iron, and hematocrit are increased and transferrin/ferritin ratio is decreased so to
be of reatment efficacy. It is also found that symptoms of dysmenorrhea are
alleviated.

[0017] These and other aspects of the present invention can be more clearly
illustrated by the following description of preferred embodiments and drawings.
Even though there might be variations or modifications, they do not depart from

the novel concepts and scope disclosed in the present invention.



[0042] The animal experinent is divided into two stages, the iron
deficiency stage and the regeneration stage. [0043]1. Iron deficiency
stage [0044] Al of the rats were fed on AIN93G diet without iron for
2 to 4 weeks to the extent where the rats are in anem a of
iron-requiring. All of the rats ate the diet freely, and their diet

i nt ake anounts were rBRIEEBEESCRIPTHEN OF EHEDRAMINGS| ood sanpl es
were collected fromtail vein in order to nonitor the reduction of

rats' h obin_.concentratiaon. [0045] 2. Regeneration stage 0Q46]
The r at SORE ng 1GnadTRNsPE <ok of 18 boGiRdT 1D & (5P URsSHtananton s
group. The rats_in Goup, 1 (ferrochel and Siwu extract) were fed on
di et haRai§nishwith FrpEiaiciensy gnemia, IGh (A slows thesaygragghemeglohine
rats in Goup 2 were fed on diet with ferrochel. The rats in Goups 3
wer e f egodgeniraionwt thesiupiecaix in stages vhpretadministratianradmipisiraten on

Al N93G fornul ation along with ferrochel powder + Siwu extract powder,
f er r ochdivepks@ed, 8,candSi 2y aextpost-adpomdiatiom(wiedK ¢8 erespeciively.dFIG. 1(B)
respectively as the iron source (called iron source) according to

demand ghoeadhe ghatges dhithd aatage ey IGHIA conbéRRitorodf tAaSubfceM ar e
shown in Table 2. Table 2. The iron sources and contents of the

f odder i i iAld t i I IuC YHent
(PPl 11) R R R VRIS B P A o

ferrochelosi-2dministration (week 16) relative to that of pre-administration respectively.

DETAI.ED DESCRIPTION OF THE EMBODIMENTS

[0019] Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood by a person skilled in the art to
which this invention belongs.

[0020] As used herein, the singular forms “a”, "an”, and “the” include plural
referents unless the context clearly dictates otherwise. Thus, for example,
reference to “a component” includes a plurality of such components and
equivalents thereof known to those skilled in the art.

[0021] In one aspect, the present invention provides a synergistic composition
for treating anemia or supplementing iron, comprising a combination of the
following components: (A) an extract of Siwu, the Siwu comprising Angelica
sinensis, Ligusticum wallichii, Paeonia lactifiora, and Rehmannia glutinosa; and
(B) ferrochel.

[0022] According to the present invention, components A and B of the

synergistic composition are contained in a quantity being effective in a synergistic



Goup 3 Siw extract 0.04 as 0 [0047] The iron contents of Goup 1
(ferrochel and Siwu extract) and G oup 2 (ferrochel) were both 12
ppm In Goup 1 (ferrochel and Siwu extract), the anmount of ferrochel
is 5% - 10% by total weight of the conmposition. Goup 3 (Siw
extract) al nost does not contain iron. Goup 1 (ferrochel and Siw
extract)

. i ains t sa nount o he
S extraiferdhfiBimo st SHsLBP bR, GeBt WRoRE R ind tpet
weeks. Al of the,rats.ate the diet freely, and their diet jnta
Brount s SAMBNASS Al BHE e aetig boredig rahe sele eive Stsantas s
is observed. At the end of the regeneratjion stage, blood samples were
col | ect SYNEFAHHA eaMPogition pbthespreseat NMentiat. ' INkéensH embadiments of the
concentration, and then the rats are sacrificed with carbon dioxide.
The expé@resantinntionnthessyitogistiasompokitian donsistidgfassertially oft age
Col | ect bl oodRegenerationCol |l ect blood for 2 to 4 weekssanpl esst age

for 2 weekgsampteASay Bf ican éxtrvot ohiSivy endffevothea | Theisynbafit] D.
Anal ysi s of henogl obi n concentration [0050] Cyano-net henogl obin

net hod \wanpeffbrisCadtaditg € IREEAtIGM pﬁeiewgi EaitbPcorban&Ms A AndBS
m of Drabkin's reagent and 10 pl of a blood sanple, and then

i ncubat gy %Sordgfg?f“ﬁ?ttg 99:1%%n61&Hi&ﬂgﬁlgffgﬁgqeﬁfﬁﬁﬁé%% 1 t@c%ﬁf that,

measure a r ce at 540 nm "Accor rs Law, absorbance is

proporti g@%’é t%h%qgﬁrﬁggiv{é{ﬁma%%%cﬁ%rﬂeif&@ tgﬁdté%&@%*%@[g%% Pne %ﬁ'gt h of

absor bi eci es. Ion can be wri ein A
i s absor.bance, c is.nolar_ absorptivit. c,ls ncentration,. and b is
the 1 gt RiPorariTD of coma igherssmiighs ftlote SRR istor athish
henogl obj n was quantified by with the follow ng information: the
mol ar a & @ﬂw%% Liguséspmavallicly, fasenia astidiuand Refweanidai val ent
wei ght of henoglobin is 16114, and the blood sanples in this exanple
wer e di lgttgesas1 Angpdract 0bSivyu mayress abtaineddpw ayisactisty thedounkerbgdn
concentration of henoglobin of the rats in every group are shown in
Tabl e 3.on€giiteobyrbxtradtingcths individiuat hevbshsegiatditelyeartd theormixdtieces on
rats' henogl obin concentration at the regeneration stage
Addi ti omaspective extracts. Any known formula of Siwu decoction or Siwu may be used
in the present invention and is extracted by commonly known or conventional
methods. For example, Angelica sinensis, Ligusticum wallichii, Paeonia
lactiflora, and Rehmannia glutinosa with a weight ratio of 1-10:1-10:0.3-3:0.3-3,
preferably 1-6:1-6: 0.3-2:0.3-2 may be used in the preparation of an Siwu extract.
In one embodiment of the present invention, the weight ratio of Angelica sinensis,
Ligusticum wallichii, Paeonia lactiflora, and Rehmannia glutinosa is 3:3:1:1.
[0024] The term “ferrochel” used herein means a heterocyclic structural -
complex formed by two molecules of glycine and a ferrous ion. The structure
and properties of ferrochel is different from other forms of iron. Many researches

prove that the bioavailability of ferrochel is better than that of ferrous sulfate, and

thus ferrochel can improve nutritional efficacy of iron. Ferrochel used in the



i ron Henogl obin concentration (g/dL) Changes i nhenogl obin G oup Iron
source content concentration Begi nni ng

present invention can be commercially purchased or prepared by known standard
methods.

[0025] As shown in Example 1, administering an extract of Siwu alone does not
improve hemoglobin formation. However, comparing with the Siwu extract or
ferrochel that is used alone, administering a composition containing a Siwu
extract and ferrochel shows an unexpected synergistic effect in increasing iron
absorption and improving hemoglobin formation, and further effectively treating
anemia and acting as an iron supplement.

[0026] According to the present invention, the Siwu extract and ferrochel of a
synergistic composition are contained in a quantity being effective in a synergistic
manner in treating anemia or supplementing iron. For example, the amount of
ferrochel may be 1% or more by total weight of the synergistic composition to
achieve synergistic effects. In certain embodiments of the present invention, the
amount of ferrochel by total weight of the synergistic composition is 1-50%,
preferably 1-30%, more preferably 1-20%, and in a specific embodiment 1-10%,
for exah'lple, about 5-10%.

[0027] The compasition of the present invention can be prepared in forms of
foods or drugs. By any known skill, the composition can be made as food or
drug products along with excipients, fillers or pharmaceutically acceptable carriers,
and mixed with additives if necessary. [n certain embodiments of the present
invention, the synergistic composition is prepared as a liquid formulation. In
certain other embodiments, the synergistic composition is prepared as a food
composition.

[0028] The synergistic composition may also be prepared as a pharmaceutical

composition for treating anemia or supplementing iron, comprising a
8



End (10PmM (g/dL) G oup ferrochel and

therapeutically effective amount of a synergistic composition of the present
invention and a pharmaceutically acceptable carrier. It can be prepared from a
synergistic composition of present invention in a therapeutically effective amount
by adding a suitable pharmaceutically acceptable carrier based on well-known or
conventional technologies or methods in medicine.

[0028] The term “therapeutically effective amount” used herein means an
amount of medicine that can effectively treat or prevent anemia or be used as an
iron supplement. The amount ¢can be adjusted based on methods of
administration and the results of treatment, including age, body weights,
symptoms, effects of treatment, methods of administration, and treatment periods.
[0030] In one embodiment of the present invention, the synergistic effects of
the composition are demonstrated by the synergistic efficacy of hemoglobin
formation improvement. By measuring the change of hemoglobin concentration
before or after administration, one can acknowledge the composition’s synergistic
efficacy in improving hemoglobin formation. As shown in the results of clinic
trials of the synergistic composition of the present invention, the composition can
be used for treating female patients suffering from anemia. It is found that after
administration, the concentration of hemoglobin, volume of red blood cells,
concentration of ferritin, concentration of serum iron, and hematocrit are
increased and transferrin/ferritin ratio is also decreased. The synergistic
composition also alleviates dysmenorrhea. Thus, in another aspect, the
invention provides use of a synergistic composition of the present invention in the
manufacture of a medicament for treating anemia or supplementing iron. In
further aspect, the present invention provides a medicament for treating anemia

or supplementing iron, comprising a therapeutically effective amount of a
9



12 6 6.211.38 8.891.338 2.680.578 1 Siwu extract G oup

synergistic composition of the present invention, and a pharmaceutically
acceptable carrier. As to the test of dysmenorrhea alleviation, the Visual Analog
Scale, a self-descriptive tool, is used to evaluate a subject’s feeling of pain. The
scale is presented in an either horizontal or vertical continued line in length of 10
centimeters. The left or lower end (0" centimeter) is denoted “not painful’ and
the right or upper end (10" centimeter) is denoted “extremely painful.” Each
centimeter in the scale signifies one score in level of pain.  When being
evaluated, the subject is requested to note the score to his/her own feeling of
pain.

[0031] According to the present invention, the anemia includes but is not limited
to iron-deficiency anemia. According to certain embodiments of the present
invention, the medicament is effective in increasing blood hemoglobin
concentration.

[0032] The descriptions above and the following examples should be
understood as of demonstrative purpose instead of limiting in any way to the
scope of the present invention.

[0033] Example 1: Animal Experiments

[0034] A. Laboratory animals: male Wistar rats.

[0035] B. Biochemical and chemical agents:

[0036] 1. AIN93G diet (the components of AIN93G diet are shown in Table 1):

Table 1 The components of iron-deficient AIN93G diet

Component Weight (g)
Casein from Bovine Milk 200
Cormn starch 132

10



ferrochel 12 6 5.870.86 8.020.818 2.140.35" 2 13 G oup Siw
extract06 6.200.86 6.141.59b -0.070.46b 3 * The nunbers in Table
3 stand for "nmean standard deviation." Students' t test was used to
statistically analyze the data, where p < 0.05 neans there are
significant _differences. Were the letters marked in the sanme col um

differ, theb%x?r{n?zesd 86‘|jn‘ie,{a$é‘ﬁ‘t di ff erences. 4975
Soybean oil 70
Alphacel non-nutritive bulk 50
Custom AIN93G mineral mix without ferric citrate 35
AINS3 vitamin mix 10
DL methionine 3
Choline Bitartrate 25
Total 1000

[0037] 2. Siwu extract powder:

[0038] Siwu extract in this example is prepared from Angefica

sinensis, Ligusticum wallichii, Paeonia lactiflora, and Rehmannia glutinosa in a
weight ratio of 3:3:1:1. The extract is then dried info powder.

[0039] 3. Ferrochel powder:

[0040] Grind ferrochel into powder.

[0041] C. Animal experiment design:

[0042] The animal experiment is divided into two stages, the iron deficiency
stage and the regeneration stage.

[0043] 1. Iron deficiency stage

[0044]  All of the rats were fed on AINS3G diet without iron for 2 to 4 weeks to
the extent where the rats are in anemia of iron-requiring.  All of the rats ate the
diet freely, and their diet intake amounts were recorded. During the experiment,
blood samples were collected from tail vein in order to monitor the reduction of
rats’ hemoglobin concentration.

[0045] 2. Regeneration stage

11



[ 0052] As shown in Table 3, henogl obin concentration of rats with
iron-deficiency anem a is about 6g/dL, and there are no significant
di fferences anong 3 groups. However, after taking different iron
sources for two weeks, there are significant differences in

henogl obi n concentrations of rats anong different groups. The data

show t h Ki I €] does i NpPLOV

henogl ogfl(%&@or ﬁg}qsll@\rqg h%bé%&ﬂﬁ% g\%?ﬁ&vpﬁﬁf%s%edgtpoﬁgﬁo(u@soéﬁa P¥an

i nprove henogl abin faorngation, the inprqyenent of heno bin formation
o Fer AUt FB Eatagb SIS (fmectiel Bod e WarkiSe MR PN diet Bagng)
has significant differences (p<0.05) conpared to both takin

f er r ochdhe gpEpesitongfferrpchpl @ndikeryweismliraskt rHg rais btherowm gmaars)fed
The results show that the conbination of ferrochel and the

non- ef f et digbwithfgrreshelacThaastsdn Groarp Sovens fegdme dieswith Sifviiexdract.

[ 0053] Exanple 2: Human Clinical Trial [0054] A. Subjects: [0055] The
subj ect sThendiehissprawariip lbaised on ANSSG ormudatiohlalpag witholetroahdl pevdemet
menopausal . The subjects suffered fromiron-deficiency anem a, where

their heamala®iaat poREenfeRbEEIPoNRIEe, & SiwllefLtk paidet edifferent jron
concentrations of serumiron were |ower than 12 pg/L. Al

of the
h _ _ ; T ( ‘
o B S b
Phventt Saohidiust Pfioh oA Cihd bOeHRBO BB ask Mg RhiR 2k 2
Di ssol verablan, i fr@ﬁtspﬁﬁ&‘éeﬁnoaé%téﬁtsr@ tRé fdRicr 0¢ iRl rRfRWERAtion st8le M

wat er, | :
Angel | o et s| 393.75 ny of "ENGPHTTum wal I'i chi L [131/798 SRFIRY
Paeoni aH-acti alaw: =1ala O Rehmanni a q L nlo RBIATA o

A ‘@ /) ]
the foul_Keion® here taMyogitipgief ferspehel endSiwupexdrast 1) . Rel at3 ve to
the tot @l Gwiupl of the conpositfasroabiel f errochel and [Si wu ext? act
t he anoyntGeupfErjochel is abousiwelexirad% by wei ght of the p4=0
CONpPosi : , 0 : :
[ 0059] 1 [O0#H niTderiean contentsgef GroOE0] (fairbcing! arteSisubgxiacs) ambcrobye 2
abovenenti oned nedici ne for 12 weeks. Each subject drank 50 ni/bottle
of the #fpnechs|)swdretboth 18fppgrhe oBpmsg 1 (ferrochel dved Bivas extradthteet i on,
two bottles every day. Collect subjects' blood sanples before and

during @BUHtF ferochel 58 8% {0%aly tdtaldveight GFtHe E8mpgoRitoAeCiGroup 3
henogl obi n concentrati on, henogl obin volunme, ferritin concentration,

oo MO oI S R AR
Sut) <ot SySORRRSS [SHGER0 TR U BB L SR TS Buper,
L0 ek BRIl e REtal ALl OB LR SRR VLRSI AR, gy

of transferrin to ferritin. [0063] D. Results [0064] As shown in FIG
1, duri mgehh@nddheiidistiniakeAnagunie WaieiseRresfin ¢bRdaistaraweiahisd and
subj ects increased as the period of medicine intake increased. FIG
1(A) shdheir gravthadatars agseived. t Aé theend gétheiegghetationciagerhlead i on
before the nedication stage, the average henogl obi n concentrations of
t he subjsaotpesrwase celleaed frpnPtaleaits tameasyrd the mthhehsigi@dinon st age
have statistically significant differences. Even though the subjects

st opped coakemgatidrs amedhen tiee adts eke $3cniRRigswith chib®nadlexigesThat i on
stage, the average henogl obin concentrations of the subjects

mai nt ai RePsfiment BESIBN!iI§¥ROwnFsGolldwB) shows the conparisons of the
aver age henogl obin Concentration nmeasured every 2 weeks during the

i 11 or o RGBS CociBel PBhaT  REGRIEMMBN L LR0BEEOR88 v oans

for 2 to 4 weeks samples stage for 2 weeks samples Sacrifice
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(nor mal

range) Value in pre-admnistrati on stage (SD) Value at the

end of the admnistration stage (week 12) (SD) Value at the end of
the post- adm nistration nedication stage (week 16) (SD) Henogl obi n
concentration (12.0-16.0 g/dl) 9.81 (1.02) 12.14

- .y _’

. from tail vein . from tail vein

[0049] D. Analysis of hemoglobin concentration

[00580] Cyano-methemoglobin method was used to measure hemoglobin
concentration. Mix evenly 2.5 ml of Drabkin’s reagent and 10 ul of a blood sample,
and then incubate the mixture for 10 minutes at room temperature. After that,
measure absorbance at 540 nm. According to Beer's Law, absorbance is
proportional to the medium concentration and the light path length of absorbing
species. The relation can be written as A = ebc, wherein A is absorbance, € is
molar absorptivity, ¢ is concentration, and b is the light path length of the
absorbing species. Concentration of hemoglobin was quantified by with the
following information: the molar absorptivity of Hb-CN is 11.0 cm™mM'Hb subunit,
the equivalent weight of hemoglobin is 16114, and the blood samples in this
example were diluted 251-fold.

[0051] E. Results: Changes of the average concentration of hemoglobin of the

rats in every group are shown in Table 3.

Table 3 The effects of diet with different iron sources on rats’ hemoglobin
concentration at the regeneration stage

Additional Hemoglobin Changes
iron concentration (g/dL)  inhemoglobin
Group Iron source N
content concentration
Beginning End
(ppm) (g/dL)
Group ferrochel and
12 6 6.21+1.38 8.89+£1.33% 2.68+0.57°
1 Siwu extract
Group
ferrochel 12 6 5.87+0.86 8.02+0.81° 2.14+0.35°

2
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(1.17) P<0.000 1 11.70 (1.45) P<0.0001 Hernogl obin volume (81-99 fl)
72.81 (7.39) 82.48 (6.33) P<0.000 1 82.12 (6.93)

Group
Siwu extract 0 6 6.20+0.86 6.14+1.50° -0.07+0.46°
3

* The numbers in Table 3 stand for “mean + standard deviation.” Students’ t
test was used to statistically analyze the data, where p < 0.05 means there are
significant differences. Where the letters marked in the same column differ,
there are significant differences.

[0052] As shown in Table 3, hemoglobin concentration of rats with
iron-deficiency anemia is about 6g/dL, and there are no significant differences
among 3 groups. However, after taking different iron sources for two weeks,
there are significant differences in hemoglobin concentrations of rats among
different groups. The data show that taking Siwu extract alone (Group 3) does
not improve hemoglobin formation. Although taking ferrochel alone (Group 2)
can improve hemoglobin formation, the improvement of hemoglobin formation
after taking the composition of ferrochel and Siwu extract (Group 1) has
significant differences (p<0.05) compared to both taking ferrochel alone (Group 2)
and taking Siwu extract alone (Group 3). The results show that the combination
of ferrochel and the non-effective Siwu extract has an unexpected synergistic
effect.

[0053] Example 2: Human Clinical Trial

[0054] A. Subjects:

[0055] The subjects in this example were females over 12 years old and were
not menopausal. The subjects suffered from iron-deficiency anemia, where their
hemoglobin concentrations were 8 - 12 g/dL and the concentrations of serum iron
were lower than 12 ug/L.  All of the subjects were not pregnant during the clinical

trial.
14



P<0.0001 Ferritin concentration (13-150 ng/dl) 4.85 (1.72) 13.75
(1.72) P<0.000 1 8.01 (1.88) P<0.0001 Concentration of serumiron
(50-175 ug/dl) 22.08 (1.82)

[0056] B. Medicine:

[0057] The 50 ml aqueous solution of ferrochel and Siwu extract of the present
invention (the composition of the present invention) used in this example was
made by the following process. Dissolve Siwu extract powder and 50 mg of
ferrochel powder in 50 ml water, in which the Siwu extract powder was made from
393.75 mg of Angelica sinensis, 393.75 mg of Ligusticum wallichii, 131.25 mg of
Paeonia lactiflora, and 131.25 mg of Rehmannia glutinos (meaning that the four
herbs were in a weight ratio of 3: 3: 1: 1). Relative to the total weight of the
composition of ferrochel and Siwu extract, the amount of ferrochel is about 5% -
10% by weight of the composition, for example, about 10%.

[0058] C. Experiment Design:

[0059] 1. Administration stage

[0060] All of the subjects took the abovementioned medicine for 12 weeks.
Each subject drank 50 mi/bottle of the aqueous solution of the composition of the
present invention, two bottles every day. Collect subjects’ blood samples before
and during administration stage (week 2, 4, 8, and 12) to check hemoglobin
concentration, hemoglobin volume, ferritin concentration, concentration of serum
iron, hematocrit, and the ratio of transferrin to ferritin.

[0061] 2. Post- administration stage

[0062] All of the subjects stopped taking the medicine after administration stage.
Collect subjects’ blood samples 4 weeks post-administration (week 16) to check
hemoglobin concentration, hemoglobin volume, ferritin concentration,
concentration of serum iron, hematocrit, and the ratio of transferrin to ferritin.

[0063] D. Resuits
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70.55 (2.33) P<0.000 1 34.76 (1.88) P<0.0001 Hematocrit (37-47%
30.96 (2.61) 36.61 (3.09) P<0.000 1 35.17 (3.67)

[0064] As shown in FIG. 1, during the administration stage, hemoglobin
concentration of subjects increased as the period of medicine intake increased.
FIG. 1(A) shows that comparing with the average hemoglobin concentration
before the medication stage, the average hemoglobin concentrations of the
subjects measured every 2 weeks during the administration stage have
statistically significant differences. Even though the subjects stopped taking the
medicine after 12 weeks of the administration stage, the average hemoglobin
concentrations of the subjects maintained in a high level. FIG. 1(B) shows the
comparisons of the average hemoglobin concentration measured every 2 weeks
during the medication stage compared to that of pre-administration. The
differences are more obviously significant. (* means p<0.05, ** means p<0.001,
and *** means p<0.0001). In addition, as checked other items in Table 4,
hemoglobin volume, ferritin concentration, concentration of serum iron, and
hematocrit at the end of the administration stage (week 12) and those at the end
of the post-administration stage (week 16) all increased compared to those in
pre-administration stage. Moreover, the ratio of transferrin to ferritin at the end of
the administration stage (week 12) and the ratio at the end of the
post-administration stage (week 16) both decreased compared to the ratio in pre-
administration stage. The values of these factors all have significant differences
(p<0.0001). The results above demonstrate that the composition of the present
invention is effective in treating anemia, especially iron-deficiency anemia. On
the other hand, as shown in VAS item of Table 4, the visual analogue score of
pain at the end of the administration stage (week 12) is significantly improved
compared to that in pre-administration stage, and the values have significant

difference (p=0.0004).
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Anal og Score of

Table 4 Results of human clinical trials

P<0.0001 The ratio of transferrin to ferritin 5.12 (1.45) 2.57 (1.36)
P<0.000 1 3.54 (1.50) P<0.0001 Visual
(2.98) 2.36 (2.57)

Pain 3.30

Value at the end of
Value in Value at the end of the post-
ltems pre-administrati | the administration administration
(normal range) on stage stage (week 12) medication stage
(SD) (SD) (week 16)
(SD)
Hemoglobin
concentration (?'g;) (1 ,]2'1174) P<O1'000 (111 4750) P<0.0001
(12.0-16.0 g/di) ] ' )
FHemoglobin 72.81 82.48 | P<0.000 | 8212 |, oo
(81-99 fl (7.39) (6.33) 1 (6.93)
Ferritin
concentration (?'gg) (1137725) P<O,i000 (?'g;) P<0.0001
(13-150 ng/dl) ) ) '
Concentration of
serum iron (2128028) (72053535) P<O,i000 31457863 P<0.0001
(50-175 ug/di) ] ) '
Hematocrit 30.96 36.61 P<0.000 | 35.17
(37-47 %) (2.61) (3.09) 1 (3.67) | F<0-0001
The ratio of 512 2.57 P<0.000 3.54
transferrin to ferritin (1.45) (1.36) 1 (1.50) P<0.0001
Visual Analog 3.30 2.36 P=0.00 2.23 P<0.000
Score of Pain (2.98) (2.57) 04 (2.35) 1

[0065]

Based on the description herein, without further explanations, a person

having ordinary skill in the art can apply the present invention to the broadest

scope. Accordingly, the detailed description, the embodiments, and the claims of

the present invention should be understood as for the purposes of demonstration

instead of limitation in any way to the scope of the present invention.
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P=0.00 04 2.23 (2.35) P<0.000 1 [0065]Based on the description
herein, w thout further explanations, a person having ordinary skill
In the art can apply the present invention to the broadest scope.
Accordingly, the detailed description, the enbodi nents, and the
clainms of the present invention should be understood as for the

pur poses of denonstration instead<g A&g%&ation in any way to the
scope of the present invention. CLAT at is clainmed is: 1. A
synergi stic conposition for treating anem a or supplenmenting iron,
conpri siWpatisaidinadasi on of the foll owi ng conmponents: (A an extract
of Siwu, the Siwu conprising Angelica sinensis, Ligusticumwaffichii,

Paeoni a 1'.aCAis&h@fgﬁ’sti&é&nﬁ%ﬂﬁﬁ‘f&r@r&?ﬂtﬁ?iﬁ%ﬁé @%@Pﬁbﬁierﬁ%ﬁﬂﬁﬂel . 2

The synergistic conmposition of claimI, wherein e Siwu conprises

oIS eI R AR corfpig, Loct Lor s,
e SOTRRTHhRleE! ot ke SISPGSBSl B Lo
gl uti no%éorr]?ig lactiflora, and Rehmannia glutinosa; and
(B) Ferrochel.
2. The synergistic composition of claim 1, wherein the Siwu comprises Angelica
sinensis, Ligusticum wallichii, Paeonia lactiffora,and Rehmannia glutinosa in a
weight ratio of 1-10:1-10:0.3-3:0.3-3.
3. The composition of claim 2, wherein the Siwu extract is made from Angelica
sinensis, Ligusticum wallichii, Paeonia lactiflora, and Rehmannia glutinosa in a
weight ratio of 3:3:1:1.
4. The synergistic composition of claim 1, wherein the Ferrochel is contained in
an amount of 1% or more by total weight of the synergistic composition.
5. The synergistic composition of claim 4, wherein the Ferrochel is contained in
an amount of 1% - 30% by total weight of the synergistic composition.
6. The synergistic composition of claim 5, wherein the Ferrochel is contained in
an amount of 1% - 10% by total weight of the synergistic composition.
7. The synergistic composition of claim 1, which is a liquid formulation.
8. A medicament for treating anemia or supplementing iron, comprising:
a therapeutically effective amount of a synergistic composition according to
any of claims 1 to 7; and

a pharmaceutically acceptable carrier.
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wei ght ratio of 3:3:1:1. 4. The synergistic conmposition of claim1,
wherein the Ferrochel is contained in an anount of 1% or nore by
total weight of the synergistic conposition. 5. The synergistic
conposition of claim4, wherein the Ferrochel is contained in an
anount of 1% - 30% by total weight of the synergi stic conposi tion. 6.

The syn f cI [ rochel is.

cont ai ngj ﬂt“%ﬁ] éﬁ%ﬁ%h #foc%a stgtﬁ/ﬁr’ r(‘?e '8Hrt° q!e {Cﬁ%n(yﬁlm%astl C
conpositjo 7. Tesner i Sti 0Si |on qof .claim1,

e g e s HA M S EReh e e Dern diprarang igad hemogiobin
suppl enent i ng i ron corrprl sing: a therapeutically effective anmount of
a syner@oﬁpﬁﬁr@&f’posml on according to any of claims 1 to 7; and a
pharmaceutically acceptable carrier. 9. The nedi canent of claim8,
wher ei n tiheUamefasynsrdistancatepositien agcending w@. anylof claihes tali7datent  of
claim8, which is effective in increasing bl ood henogl obin

concent maamufacturd df a dsediohAmantsfordregitingiaheataposupplemeartivgrictmg to any
of claims 1 to 7 in the manufacture of a medicanent for treating

aneni a o, STHHPLEEBNEIANE 11, Whereihdhe BRenS % Pon-eefitiéhdy andhgd.ei n the
anema is iron-deficiency anema. 13. The use of claim 1l ,wherein

the medijgargpd i o?f:lfaﬁﬁtf1V€\/Hé?e|hr{ﬁé%‘?éd|8§#nghpg%ffé%ﬁ98'irP*?cheasmg blood

concentrati on.
hemoglobin concentration.
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