TI TLE OF THE | NVENTI ON PHARMVACEUTI CAL COVPOSI TI ON FOR TREATI NG DI ABETES
BACKGROUPD OF THE | NVENTI ON [0001]In these years, the incidence of diabetes
inthe world is in rapid upward trend, wherein type Il diabetes takes the

| argest of proportion. There is no certain conclusion on the pathol ogy of

type Il diabetes. However, is one of the main
characteristics. It now conc mb?ﬂéﬁﬂ y\égﬂ%ﬁ)& abetes is related to the
generic defect, cept or anti bod and hornones. Recently, it
l'i nks the obesPt@ﬁ‘r&gMé\ctqjye’C%Lﬁ 5@%@%@ IQBHRER KT INGIN B ESe Di s Res,
2009, Suppl 3:5-8). The %ﬂ'&p ii diabetes are dietary
managenent, exerci ses, q)e k{dﬁfﬁ I's #ég&gﬁwgﬁnsul in and drugs for

bl ood sugar®®8nt rl’é)lleSQ—bWe&/ére in¢iftenck oWdiahstu$ innhs ensit td mirhydhpwhids t he

effects of m&rg hdrik Qct nd~stinmulating i nsulin
secretion 9o () @%%blgﬁ[tdmta%qlgtlazg&%r %g(ﬁjflog ab&t e N9 Gt ﬁsul in

sensi ti vi t)fomﬁb%j@‘?])%i th‘iap&@éé)éhﬁedé?labﬁ&N diavever dinsalid waistanee iinsul i n

sensiti zer oac efa]pp]hamdhalmﬁzslﬂmﬁ IOﬁoWabﬁ‘(ﬂ'ud%@ﬁﬂa@'i)fﬂeq §x§9€lé§1§5§ﬂeﬂd ni cal
treat nent. 11%%%91\{?%1“ . term adn ni sthﬁlon of 'insulin sensitizer may

| ead to pancr WB”IB}IF‘?%‘PW‘E)‘C%@ Yo 24 Brnwnes ctiecentlyeit linkar t
failure, taobddicsijy anl lb’pwﬁrdiabetels $Chapthendtll aDidh MAE YidRG T@9, expgnse as wel | .

Ther ef or e, stgdevigl.Q th | side effects is inportant
and hi ghly derr)gnded Q%élimgtg %ﬁ&p&@?%ﬁﬁét %*FIQ&IHIE‘BW}CH’The pr esent

i nvention 6?“89%5‘615@@1%01}%@&1{%@@@1@@1@mwwmé|dtug3tf01ﬂnj00d qugat ¢ongot. ype I |

di abet es cqameweﬂ nﬁg&amh% SlsPRADTIT;

Per si cae, L X 32 zoma (S: rSrB| ggie 1 11:{99%%&351‘@%3%8&@%1%8 nﬁg!f ({0 one of

t he enbodi Fﬂé%"i‘ﬂ levEREYSHE ‘88&%91“ B SCCEgipnf uﬁﬂlheﬁieemmasletmm;zemu cally
accept abl edxahﬂes a1d infulimeessary. The pharmaceutical conposition of the
present in io rQVe t he ,i nsul i.n senS|t|V|t and treat diabetes,
especi al | y%iég% ‘Q fig IE'I je dgy’ Fﬁé’b%)lmldﬁcémﬁ?se%réﬂiu li“ﬁ@é%tﬂzrebﬁlea?lpﬁbe%row des use
of a pharn# @ﬂ@éwlhr,@rmofwnld@maifsdiledtMcﬂHmaﬁmﬁ urelofover, Rdigament for
treating d!lcﬁﬂ%l &S0 OehL osition co ses Ramul us
G nnanoni 118x et Rhl g%ﬂmasg lﬂaﬁ]ﬂ%gq &J%U[éé) %GI%ag ai ﬁli}‘i(mﬁﬁll Wg‘éi

d ycyrrhi z%lge clets. eBrigye &phue, [@ogs] omheer deltlmddsexofaondnmx}omedhrmﬁe enmbodi ment s
of the i nvmjbbh@rhsaﬁeﬂil SEﬂhelchﬁ& o 'd@vé&?in‘é{ﬁﬁf:ge'nm&é?nwllafiog%de fﬂe%{s ifeatures or
advant ages. mof {t e @f&’iﬁ i nvention will apparen rom fol | owi ng
tabl es and 4St&r&g h fj‘?“ﬁﬁ"]dSﬂ of several enbodinents, and al so fromthe
appendi ng clains. DETAILED DESCRI PTI ON OF THE | NVENTI ON [ 0006) The present

invention discovered ap which is capabl e of

i nproving insulin sensi f&“ ﬁMMﬂE{gﬁt Oméﬂeﬁﬁ‘éﬁﬁﬁr?@%t s of clinical insulin
sensi ti zerl8003] OGOTP]PII%C@né\’@i@pe@towddae rhaesenbtidahy@idsanboriaes a

phar miCeUtle%éld%%@%ﬂlbl‘?ﬁng Ramﬁfu@? 1'11{}1911 %pﬁa(ﬁ L Cgk%geg]g Coggn sing Ramul us

Ci nnanpm X e%% i zonmy er si cae
G ycyrr hi 288¢%nfd SRy ahizage t“liﬂegméaml s:\ngm@lhgmmlmeemﬁtheal ly

accept abl endarimen. th@xplﬁ‘c@ﬁlétdh@cé 1Qah HkﬁiHeﬁ‘V@lﬂfnh‘%']Jhaﬁhc?ccgtk%'ﬂggl&?e;é Apf@!
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Rhei , %g’tf/‘cg MERCPRY si & fiaém%‘wlﬁ%lcﬁ?wppeﬁil%%ﬂl@ﬂwwrmwezaaoem 5- 10%
Cor dyceps 111m’©r11@h lnglltlrﬁeomewltyf axme:aeaiabdtesqeg}iecmlyﬁ 1l AvBatd on, the
i zom. Rierd o000 B TR B R O SO ) ETPIRGE and 5%
Cor dyceps. Ol[tbQ)OE‘]}trﬁﬁémtf'eqfrﬁ mefliegyeqne & lwe“ngéxﬂbhar eilnrefiefhers to type |
di abet es, phyfecliicdl @Jﬁ%o@ﬁlonQBmBﬂEbs'I@ﬁﬂl]iﬁ@(‘ﬁﬁﬁﬁ&qg'ﬁadg; eﬁ%t 5 Tel L1t us.

Accor di ng har maceuti ca o8t t he pr esent

i nventi on’ “Shrbslé%ggal% afj?"e%@lil?l‘ﬁa@ﬁé’ﬂlhkza@lﬂ'@ﬂéice@\ycepﬁ[ 0009] The term
"insulin geeit T ﬁqléllﬁﬁ"ousedmhﬁir@hlﬁbcﬁﬁfaﬁé o il 11'1\?!3:1@5‘15’&1@%&%&9]:111 jjacr easi ng

t he bi ndi n recept or and _.decreasin sugar, bl ood
choIesterg%aﬂg]é)}pgﬁltﬂ)\l’v a@gﬁhhﬁa% é@uﬁﬁ@ﬁﬁOfﬂwé”“¥Wdﬂeﬁ%Wﬁqﬂiﬁé anount s of
insulin re@em%f@m e [Ftavmg mﬂnieﬁgndaﬂhﬁﬁec{@sm;ﬁﬁﬁ i@ QhtREI i e 4) gene
expressi ognd JIROARL (T JeREN) clfgati ng” or "treatment” as used herein refers
to adm nistering the pharnaceutical conposition of the invention to a
subject that has type | or type Il diabetes, or has a synptom of diabetes,
or has a predisposition toward either diseases, with the purpose to
aneliorate the resistant to insulin, reduce the glucose, triglyceride,

chol esterol level in the blood, inprbve the expression of GLUT-4 gene, and
i ncrease the nunber of insulin receptors and beta-cells in pancreas, as
shown in the enbodi nents. [001 1) According to one enbodi ment of the

i nvention, the synptons of polyuria (frequent urination), polydipsia
(increased thirst) and pol yphagi a (i ncreased hunger) of diabetes rats



fromnature Cordyceps sinensis, cultural Cordyceps, i.e. Hrsutella
Acrenmoniumterricola, Cordyceps Sp. Mycelia, and Paecil onyces cicadae
(M guel.) Sanson, or extracted active ingredients, including cordycepin
(3' - deoxyadenosi ne) and Cordyceps Sinensis polysaccharide. [0018] The
phar maceut i cal conposhETeN. Kb UES@MP"EmbﬂﬂYEMVENT@éﬂ be prepared by

gener al rret i se one or phar maceutical |y
accept abl e carrl gﬁg Ileﬁem ”WCM%'DgﬁHSFW& ‘foé]?i?olsswoéé’égﬁtl’éﬁﬂ kerbavhickes' used

herei n encoapisels mmnyviog itshén straniay ovihbarthagestifes) ofGhnldEhSuliSuch
carriers rr&yngnp&lsude but are not limted to: saline, buffered saline,
dextrose, water, ycerol, ethanol and conbinations thereof. [0019] The
phar maceut i{@47] cBh?}BsQSP?%nlléﬁi’lqsh@ ipyces enprovleenphomanayichiecapostibh ut ed i nto
any form SLﬁ)ltiﬁﬁll@ﬂ f}@é IPdiabérys &Qﬁﬁ]ﬂhﬁ%?ﬁeﬁ’ﬁdlf?@f ufﬁﬁmﬁ%%h 3t ]ﬁ)éz%%is' tions

sui tabl e f?{hel L8 m ni strgaaatlﬁg I'ls,
capsul es, gr anufﬂg%n PSP et Al R ZpRaday e thae and Gurdy oo rcmd fistheh as
sol utions, ceypupsg ple:hnmcmmcaamlcosplamemml@ns Ad%@fd”ﬂ% 4sgs hﬁk/eﬁh% parent er al

adm nistra t e sol.uti SUSpénsi ons.
[0020]In a ){}I?ﬁagﬂ&tc%ﬁdc? ﬁ;D §*“08 Cgaﬁpfl?eérlg%ghﬁﬁ)lpﬂﬁ” gﬁa}aﬁ@@m@ &&4’0 conposi ti on
of the preseéfi of Riieamiadthenelp-bds Supph Bereioted SMistARANE RAORRN € €XCi pi ent s
that are nony®lrhya anp f uch, as surfactants,

sol ubi | i zer smsltladl i Egpgﬂdonml}ﬁé%fl é\(r%éépdb% § nel! §e Cz@B?%PﬁeHbOfagPent s,
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vel | known3§% Redpse mlﬁdnheﬁﬂhélnm%@eﬂ% PerskcQ0244/] I%(ﬁ{]%ﬁ%{maspect the
present ma«l%yg% .00 ﬁg&%d/ﬁs use of a pharmacéutica osition for the
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Rhei, Sene [ |,ZOmg rhizae, s. ['0022] The
term"an e(?l dgg llﬁé\}gﬁangmwd]ggms H%ﬂs C?Oéﬁdlé}géo P8 Cf”rl?@d%ﬁﬁﬁ‘uﬁg ¢ of the

phar maceut¥? @&llafééh‘i?éﬁﬁlﬂl@ﬁh@lhafi 1E prese llll\/reefﬁblt andenbked forheadnt 9pdad

t her apeutlcﬁalﬁft(-fsect in the subject. Effective anpunts may vary, as

recogni zec{ (?X gxgse skilled in the”art dependi ng on the psychol ogi cal
condi ti on 1%} he "E{BedpsYin sspgEvIEy E@Usﬁﬂéiegﬁltllefdﬁsceaw,y formgyehder)

exci pi ent ingagéng taéldmfdh% FsSiIRI kY 1@bpePatE@aRathE BiREL, Aget s based on
t he di scl qgur, elloi g h%tesdgjg@l fication. For exanp osage used in hunman
is close to the s W grangiplicagyy h‘éd“%@%ﬁﬁ?ﬁs‘h@ ﬁ@)"ﬁumﬁ\ﬂ weultose

conver si oﬁCceawlﬁad’uB‘[umuiatlsgl@gﬂﬁféb(dﬁn@sé akz&paztg l?p(ﬁ@sg%nc bhnegid. mes per day.
[ 0023] Theygehar i« gelgsele [NelgRte) entl on can be used
al ong Wi tﬁ a&]y 2‘{9} ‘lggélﬁtcl:]a%%é[& 3 ‘?lelufm}a dSHéedg?CECB‘éf‘g?m%g BRISEgvant . The
phar maceut® ‘%)Q]a“%}@fr?ﬁ%ﬂtcp@m@ﬂﬂ@@f hllvewjtanmma\sebged:lh]eauhamylpe MoseRsitivity so
as to | oweltabefag odl5008; 1oﬁ1|dfr<¥'i"@)€1|e side effects
acconpanying he dru @ﬂi{?g % esgg]g%ﬁat@gﬁs% Oﬁﬁg\%‘lggﬁ%@éﬂsﬁsﬁéd nor e
speci fi cal'l'y W PHPPYT 8138 813l e Fesigt (QIRFHEL 5191@@& fieglusrsmpl es relating to

parti cul aﬂllglmeeée.nmby:stpmf @u’en arh 1@'13%6' 1&’@%\% thd &xﬁé’@fé %F?ﬁ@?ﬁ?gmﬁ]hat the
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fol |l owi ng t rred i ment his T nven

pr esent edaﬁfg%&%& 1'11851@}1118 IB%@@ I5¥ePE Cl“f ?} qﬁéﬁ? “éﬁ%ﬁctfé‘é»c’(slsb@‘iv@m only; they
are not i Hicsmedinaipe exhaustl ve or to be limted to the precise form
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Resear ch GEWEH ““@‘é‘?@z%ﬁdlﬁﬁﬁﬁ\ﬁ@ﬁ@ﬁww ifsUCmdpese m@di(i«;bmascdrmu@mpa The

cul tivat edfmmsnm@radmaﬁs@ftder aaglﬂh & tenperature
at 23 2C ]eb -7 [!9511@!)19@&3111&1&({}—{@ ree to eat and

drink. Af ?n@ﬂ%n e fggm& ﬁ@ﬂf}’a@g&\%ﬁng ra%?f@ml @r%@@éﬁemhw)mmlrmlhe group,
control gm@@mlonctdmweis&ﬁrblmcbm@ax( frixdycatitid) t@ar dhiofkicEANRY Qg,@g@d of the

phar maceu cI Udl ceps. aloné; (2) Radix et
Rhi zona ﬁﬂglﬁﬁianllgﬂgg&%& ?{Hm ifus ’6‘1}{%%&@3# Igﬁﬂn é%ﬁ?] PUPRISHIRE Ofdbdl (4) Radi x
et Rhi zondVEHEP demasfigiang ll@maaTmMmeemﬁhh@erm cae, and Radi x Rhi zoma
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A ycyrrhiza (I | cori ce) and 5% Cordyceps at | ow, mddle, and high dosage).
[0027] The rats of the normal group were fed with ordinary chow, and the
control group was fed with high-fat/4igh-sucrose diet (15% sucrose, 4%
cholesterol, 0.3%bile salt, 10%Ilard, 10% york, 61% ordi nary chow). After
8 weeks, the rats were injected intraperitoneally wth 30ng/ kg
streptozotocin (STZ, Sigma Corporation, USA). Three days after the

i njection, Accu-check Advantage' Bl ood d ucose Testing System (Roche



i i i Conpari son
Conparison group-111 (E) 20 16.5 ng Qui Zhi 16.5 ng Tao Ren &
gr(r)rEp-IV (F)g 20p29 nmg Da Huang 16.5 ng Tao Ren 16.5 ng GQui Zhi 16.5 ng
licorice Low close group (G 20 14.5 ng Da Huang 8.25 ng Tao Ren 8. 25Darrg
Qui zZhi 8.25 nmg licorice 2 ng Cordyceps M ddle dose group (H 20 29 ng

Huang 16.5 @undaonkRedaste.] &sﬂﬂan@limﬁlﬁon& @ufrgh;l 1'5?195& i%?uf%ndgﬂil d dycelo;scglr ?Ee
ao

SOﬁS %2?352@%@%%‘8}36 é%%&?%l?d a“i’)“gg@ wﬁﬁbs prlualm %lse"stom[c@o@gl}lwé

i ngr edi ent sp¥idreri.nt ragastric injection were grinded into powder and

t he ab propartiopn. The rats in
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Det er ni nat i JRSHF 1NtV RI o ﬁ]é@tlﬁ‘é%dsds @aAﬁtEimgOr aba Ryabhia oﬁy&ﬂm@infsz of Di abetes

O0SL1A0 L crebeprts afoadt ek o, 1yt B3 ST SUARSIGLAREOTLY 1 0 o2

er forrmance on
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d e bl ood
insulin, glAcagingio Wk yoahiéch, Blaunhgiahn @p%%cﬁﬁénﬂh@hﬁf&th aés}sﬂliég synpt ons

ol I
g?rgigLZ?egﬁgﬁgﬁgglm aﬂ%ﬁlﬁ&TQ§F8§f§h§§6W9bMﬁgméexéﬂ&3ﬁbR@ﬁmlIoss The
changes on<%ﬁy§ﬁ©E@dlcal state of experinental ratg St Vgerhg EQELF:E er e
ecor de
Shoan T n Tabre | o hebl ey Of@%%ﬁ?%@%%e ISPV SRS PPERSE dr f nki ng.
uri ne vol ufBVEnHAY a#S@d@ﬂieﬁtaékEﬂo ent’ he prapateddlong tleuied pompateihed B gr oup ?Rg
exper|nent&hngQHﬁxﬂgL?Iﬁ%ﬁhb@PnMﬁ§@mﬂﬁﬁﬁﬁ&%%gpﬁgg&V%Q§ %)ggﬁfﬁgvﬁg, Urine

Lgﬁgné?tgﬁ Sgﬂ®ha h?ﬁ%@kﬂﬁlﬁﬁéhé%ﬂgﬁﬁwe GRS Painradisetanmsatonpar ed t o

nor mal rat se(Epific@ti@i pntilergehies, BatyrowRiighboat] HbegGmi rol group was
[0015])  Radix Rhizoma Glycyrrhiza used in the pharmaceutical composition of the
present invention, also named as "licorice", is the dried rhizome of the plant and has
lots of usages. In traditional Chinese medicine, licorice is used for relief of the
pain, flavor, caugh suppression. In the prescription, it often used as an adjuvant.
In the recent study, the active components of licorice includes glycyrrhizin,
glycyrrhizic acid and liquoricone, and has the pharmaceutical effects on
detoxification, anti-inflammation, anti-virus, anti-bacterial, anti- canter, anti-oxidant,
liver protection and anti-ulcer. According to the invention, Radix Rhizoma
Glycyrrhiza is inner Mongo origin.
[0ote]  Cordyceps, or Cordyceps sinensis, is also called the "caterpillar fungus.”
Ir: the wild it grows on and acquires nutrients from several species of caterpillars.
In China, it is referred to as "winter wormm, summer grass.”  In traditional Chinese
medicine, C. sinensis is considered (0 benefit the hung and kidney, and has the
pharmaceutical effects on cough, ni ght sweats, homeostasis, and removing phlegm.
For the last several decades, some active ingredients of Cordyceps had been found
and extracted, including cordycepin (3°-deoxyadenosine) and Cordyceps Sinensis
polysaccharide. These compounds are also confirmed to have the effects of
anti-bacterial, anti-cancer, pesticide, and immunity regulation.
(0017} "Cordyceps” in the composition of the present invention can be prepared
from nature Cordyceps sinensis, cultural Cordyceps, i.e. Hirsutella sinensis,
Acremonium terricola, Cordyceps Sp. Mycelia, and Paecilomyces cicadae (Miquel.)
Semson, or exiracted active ingredients, including cordycepin (3'-deoxyadenosine)
and Cordyceps Sinensis polysaccharide.
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lighter than that of nornmal group (p <0.01). Anpng the treatnent groups,
aI? rats had | ess food intake, drinking and urine volune, but heavier body

[ i i nki [ | ume, and
wei ght as conpared with control rats (p <0.01). Drinking, urine vo :
foog i nt ake g? nost rats in all conparison groups increased conpared with

m ddl e dosdogepuhchpbueveewtiddneot l]d’l‘ﬁifgmdplgﬁiﬁﬁlzﬁ? n(Bn 50! &EledDﬂ %k: 2?

o e wgﬁgﬂgédEMIﬁ%/&%Heghﬁ(%1“gggg@§£‘ﬁ%ﬁéb@ﬂ“m@66alwﬁ%ﬁﬁémpncreased

ared wi t
g(r)lgpbody wedagre. deler eus Edhqrpac@utdal paccepptafle 05)ier Afs&c@helbﬂil%&cﬂﬁ}?ﬁswsm ddl e

dosage of tah? ophﬁrS%Q%‘t'J éﬁh%ﬁllac(\cﬂﬁpa?%%i %L%nbgygnl (,bEIIU%-CéE)P]é’ly pncitg{le h%thgltqgﬂgsa IOQ e

t e classic s
?/gF Iulrrgr gf ! ”é.l tlassapag. sbuﬁfte?/@@iné??ékllé@ dexithseeeker8gly@rol pthmdDeidki ng ((muday)

Uri ne vol unembiafid@dythereo Week 8 weeks 0 week8 weeks A B CH I J 10

. 578.67 65.3512. 62. 16. 315, 6433. 468. 86 9 35. 647. 83 85. 2310. 8511
fg. 35?. 26520.%6% %BiEhaﬂi’f?cet‘““b@nﬁwﬂw of fhepgasentanyantion aghé. 1938, 378. 2611A

A 9 35. 37@9@&&36{1 b2d On b sAitdiBe 1of4r09 administation.  For example,
compositions suitable for oral administration include solid forms, such as pills,
capsules, granules, tablets, and powders, and hiquid forms, such as solutions, syrups,
elixirs, and suspensions. Forms useful for parenteral administration include sterile
solutions, emulsions, and suspensions.

[0020)  In addition to standard carriers, an oral pharmaceutical composition of the
present invention may be supplemented with one or more excipients that are
normally employed in oral formulations, such as surfactants, solubilizers, stabilizers,
emulsifiers, thickeners, coloring agents, sweetening agents, flavoring agents, and
preservatives.  Such excipients are well known to those skilled in the art,
[0021]  In another aspect, the present invention provides use of a pharmaceutical
composition for the manufacture of a medicament for treating diabetes, wherein the
pharmaceutical composition comprises Ramulus Cinnamomi, Radix et Rhizoma
Rhel, Semen Persicae, Radix Rhizoma Glycyrrhizae, and Cordyceps.
[0022]  The term “an effective amount” as used herein refers to the amount of the
pharmaceutical composition that is required to confer the intended therapeutic effect
in the subject. Effective amounts may vary, as recognized by those skilled in the art,
depending on the psychological condition of the subject in need (i.e. weight, discase,
or gender), excipient usage, and the possibility of co-usage with other agents based
on the disclosure in the specification.  For example, the dosage used in human is
close to the middie dose of the claimed composition.  After dose conversion, an
adult is suggested to take 2 g a dose, three times per day.
[0023]  The pharmaceutical composition of the present invention can be used along
with any clinical drugs for treating diabetes, as an adjuvant. The pharmaceutical
composition effectively improves the insulin sensitivily so as to lower the dosage of
clinical drugs and decrease the side effects accompanying the drugs.
[0024)  The invention will now be described more specifically with reference to the
following specific examples relating to particular, presently preferred embodiments.
It should be noted that the following descriptions of preferred embodiments of this
invention are presented herein for the purpose of illustration and description only;
they are not intended to be exhaustive or 1o be limited to the precise form disclosed.



40.2 110.3711L\ 10 34.685.92 72.388. 1911A A 17.944.5139.349.68#L 9
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65. 6712. 95#Z\ 15. 035.0735.078. 341# 10 36.897.39 63.6813. 024L

17.344. 9533. 649. 0711A 9 34.518.62 66. 54 11.184A 15.626.2535. 45i :10324 A 9
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nor :
O ot § o B S R0 (b T e Porahengd bl dosorgs A
i ndi cat es stentiistivaalzhei Gniveistant €himonpisicedingiit nidd! ehdosigvaeoup (p

<0. 01) Tab&cﬁﬁdhiomE%d%rhlﬁﬂélglg@lpg}du{} e OYQ)L%@c[?fth?cht%t e@ 23 tzsc adt dv\éEK 0 and

Go I nkin I ne vo
veek uhLunlEl)lrly betwccn 0-78%. Al Panimals were ﬁcc to eat cmd drink.  After | week,

the rats were randomly grouped into normal group, control group, comparison group
(fed with partial components of the pharmaceutical composition, including (1)
Cordyceps alone; (2) Radix et Rhizoma Rhei alone; (3) Ramulus Cinnamomi and
Semen Persicae; and (4) Radix et Rhizoma Rhei, Ramulus Cinnamomi, Semen
Persicae, and Radix Rhizoma Glycyrrhiza), and experimental group (fed with the
pharmaceutical composition containing 20% Ramulus Cinnamomi (Gui Zhi), 35%
Radix et Rhizoma Rhei (Da Huang), 20% Semen Persicac (Tao Ren), 20% Radix
Rhizoma Glycyrrhiza (licorice) and 5% Cordyceps at low, middle, and high dosage).
[0027]  The rats of the normal group were fed with ordinary chow, and the control
group was fed with high-fat/high-sucrose diet (15% sucrose, 4% cholesterol, 0.3%
bile salt, 10% lard, 10% york, 61% ordinary chow).  After 8 weeks, the rats were
mjected intraperitoneally with 30mg/kg streptozotocin (STZ, Sigma Corporation,
USA). Three days after the injection, Accu-check Advantage Blood Glucose
Testing System (Roche Corporate) was used to choose diabetes rats having fasting
glucose = 11 mmol/L.

[0028]  Among these diabetes rats, according to the different feed by infragastric
injection lasting § weeks, were randomly grouped mio nine groups by body weight

and blood glucose as below.

Group No. Intragastric injection (per
day/rat)

Normal group (A) 20 None
Control group (B) 20 Distilled water

Comparison 20 4 mg Cordyceps

group-1 (C)

Comparison 20 29 mg Da Fuang

group-II (D)

Comparison 20 16.5 mg Gui Zhi

group-1iI (E) 16.5 mg Tao Ren

Comparison 20 29 mg Da Huang

group-IV (F) 16.5 mg Tao Ren

16.5 mg Gui Zhi
16.5 mg licorice

o



0 week 8 weeks 0 week 8 weeks ABCDEF GHI J 10 18.576.67 55.35=12.62

128. 348. 01 433.2435.67 9 23.647.83 85.2310. 854 126.8439. 46 358. 6727. 19#

10 25.646.57 68.1811.341/Z. N A 128.627.19 398.3732.2646. A 9 24.378.08

76.1210. 41PAL__124.178. 09 385.2129. 37#A A

Low dose group 20 14.5 mg Da Huang
(G) 8.25 mg Tao Ren

8.25 mg Gui Zhi

8.25 mg licorice

2 mg Cordyceps

Middle dose group 20 29 mg Da Huang

() 16.5 mg Tac Ren
16.5 mg Gui Zhi
16.5 mg licorice

4 mg Cordyceps

High dose group 20 58 mg Da Huang
M 33 mg Tao Ren

33 mg Gui Zhi

33 mg licorice

8 mg Cordyceps

Biguanides group 20 14 mg Biguanides

(A

[0029]  The ingredients for intragastric injection were grinded into powder and
dissolve in distilled water according to the above proportion.  The rats in each
group were administered once per day for 8 weeks.

[0030]  Example 2: Determination of the Effectness on Ameliorating the Symptoms
of Diabetes

[0031]  Afier § weeks of administration, 10 rats were chosen randomly in each
group, recorded the performance on food intake, drinking, urine volume; and
glucose tolerance test on these rats was carried out.  The amounts of msulin,
glucagons, glycated albumin and blood cholesterol in the blood were also measured,
00323  Physiological State

[0033]  The classic symptoms of diabetes are potyuria, polydipsia, polyphagia, and
weight loss.  The changes on physiological state of experimental rats ai Week 0
(before treatment) and Week 8 (after treatment) were recorded and the results were
shown in Table | and Table I1.

[0034]  Before the treatment, the drinking, urine volume, and food intake of the
control group, comparison group and experimental group were similar with normal
group (p>0.05); however, the food intake increased from day to day (p<0.01). At
Week 8, drinking, urine volume, and food intake of the contro} group increased as
compared to normal rats (p <0.01), but the body weight of the control group was
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Table I. Drinking and Urine Volume of Diabetes Rats at Week 0 and Week 8

Drinking (ml/day) Urine volume (ml/day )
Group n
0 week 8 weeks 0 week 8 weeks
A 10 30.57+8.67 65.35412.62 16.31£5.64 33.46+8.86
9 35.64+7.83 85.23510.85# 16.84+£5.26 55.674+9,i94
C 37.6147.57
10 17.62+4.19 383748260 A &
6818211340 4
D 15.17+4.09
9 35.3726.08 66 12£10.4 14
40212103780 &
E 10 34.68+5,02 723828 198/ & 17.94%4.5] 39.344£9 686 A &
I 16.21+4.53
9 35.3348.31 G68.67£11.494 4 4
403710188 A 4
G 10 35.97£9.02 65.67412.954 2 15.03£5.07 35.07:8.344 A
M 16 36.894£7.39 63.68:13.028 A4 17.34:4:4.95 33.64£9.074# A
I 9 34.514£8.62 66.54+11, 184 A 15.62:4:6.25 354510324 A
J 9 37.9147.61 65.54=10.63% A 16.06:44.91 33.07x8.38# A

# Indicates statistical significance compared with the normal group (p <0.01),
£y indicates statistical significance compared with the normal group {p <0.01}.
4. indicates statistical significance compared withmiddle dose group (p <0.01).

Table Il Drinking and Urine Volume of Diabetes Rats at Week 0 and Week 8
Group n Drinking (ml/day) Urine volume (ml/day )




[0037] A glucose tolerance test in medical practice is the adm nistration of
gl ucose to determne how quickly it is cleared fromthe bl ood. Before

collecting the blood fromretro-orbital plexus, the rats fasted for 8 hours
and then received 2 a/kg glucose intraperitoneally. The bl ood gl ucose |evel

was neasured beforeotn@e (nsal (E%Cgsastl ng bl OQ}ngEEFOSFf | or %tpr_?_ﬂgl I%:BG
(111- PBG or 2 h=PEHG——Fhe—resutts—were-showr—n--Fabl

1 h-PBG &nd 2h0 PBG. ®f¢6c§®ntroh sratszwere all smgmifaiocantqj;yuhggb;er t han

t hose of nor nat—Tats—{p—<6-61)r—As—econpared—w-th—control—group,..the EBG

1h- PBG, and 2h9PBG2%P4iﬁéﬁs |ﬁ’é’&dh8€%rrpar| son 1yr-oupy.adi § fsgment 1sd0s e group
and bi guani deSI@FOUPGM@FﬁS' QE\'IJQI?@E@J\)L | ower 1§h6'32 799nt | A p <0, 01).

As conpar ed df e._and
hi gh ggseﬁgr oup vve?’ieﬂétﬁt%l fi 6(ah3t I‘Q/’idéé%rﬁeased (W&OLBOHE) 3Aszuarxpa#ed with
thes.gloddl e;and | hi gh, group wer,e ,£qL

bi guani deg group ITy,.etfl cacjousTor
" G BUNRER GUSHIDIAL Y 1h- P130Y¢ 4#l / 137) 52214 PBCA( mol / L

decr easi n% F Test
for Each oup

) AB C 10 4. 8150+0:ﬁ597&§, 96+1. 07 585#451& 9 11. 303596 16,84 2 5;2 26
ig 8. 650. ﬁ44 £ 894730 6168213 o2k o 128.3427.95 420.@4:&29.075

I 9 24.51%8.62 66.54411.18# A & 125.6248.25  1386.06+26.32# A 4

J 9 24.91£8.61 63.54%10.63# A 129.0648.91  418.07427.38# A

# indicates statistical significance compared with the normal group (p <0.01).

/N indicates statistical significance compared with the normal group (p <0.01).

4 ndicates statistical significance compared with middle dose group (p <0.01).

4 4 indicates statistical significance compared with middie dose group (p <0.05).

(00357  Glucose Tolerance Test

[0036]  The glucose concentration in human blood shall maintain in a constant
range, which is so-called “fasting plasma glucose (FPG)”, and will arise after the
meal, which is so-called “post-prandial blood glucose (PBGY?.  The concentration
of blood glucose will get back to normal level within one or two hours after the
meal due to the function of insulin.  Diabetes patients are considered 1o have
impaired glucose tolerance because of the lack of insulin or insulin resistance.
[0037] A glucose tolerance test in medical practice is the administration of glucose
to determine how quickly it is cleared from the blood. Before collecting the blood
from retro-orbital plexus, the rats fasted for 8 hours and then received 2 g/kp
glucose intraperitoneally. The blood glucose level was measured before the meal
(FBG, fasting blood glucose) or postprandial (1h-PBG or 2 h-PBG).  The results
were shown in Table 111

o38] The FBG, 1h-PBG, and 2h-PBG of contro} rats were all significantly higher
than those of normal rats (p <0.01).  As compared with control group, the FBG,
1h-PBG, and 2h-PBG of rats in each comparison group, different dose group and
biguanides group were significantly lower than control group (p <0.01). As
compared with each comparison group, the FBG and 2h-PBG of middle and high
dose group were significantly decreased (p <0.01).  As compared with biguanides
group, the middle and high group were equally efficacious for decreasing FBG and
2h-PBG .
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V. [0044] As shown ig TabkesVh,76ghygat ed aj B by 171 0f YSET (§FAad tot al
chol esterol J 9 6.48+0.49%/\ & 9.7542.644 7.59£1 2640 A&

# indicates statistical significance compared with the control group (p <0.01),

[\ indicates statistical significance compared with the comparison groups (p <0.01).
4 indicates statistical significance compared with the low dose group (p <0.01).
[0039)  Measurement of the Level of Serum Albumin, Blood Cholesterol, Insulin,
Glucagon and Detection of Insulin Sensitivity Index
[0040]  Blood of all experimental rats was collected from abdominal aorta and used
for measuring triglyceride by GPO-PAP method (Quan Guo Lin Chuang Jian Cao
Zuo Shou Ce, 1997, 2™ edition: 275), and tota] cholesterol by CHOP-PAP method
(Zhong Mua Yi Xue Jian Yan Za Zhi, 1995, 18(3): 183-1 86).
[0041]  The serum was separated from the collected blood, and further used for
detection of insulin and glucagon by a radio immunoassay kit, which was provided
by China Institute of Atomic Energy. Meanwhile, the serum was also used for
detection of glycated albumin by fructosamine test.
[0042]  Insulin sensitivity index (ISI) was calculated by the formula published by
Li, Guang-Wei e a/ (Zhong Hua Nei Ke Za Zhi, 1993, 32(10):656-660), which is
the inverse of the sum of logarithmically expressed value of fasting insulin (Flns)
and I'BG: {In(1/Fins x FBG)}
(00431  All the testing results were listed on Table IV and V.
[0044]  As shown in Table VI, glycated albumin, triglyceride and total cholesterol
of the control group were all significantly higher that those of normal group
(7<0.01).  As compared with the control group, the glycated albumin, triglyceride
and total cholesterol of all different dose groups and biguanides group were
significantly lower that those of the control group (p<0.01 of p<0.03). As
compared with each comparison group, glycated albumin and triglyceride of



of the control group were all significantly higher that those of nornal
group (p<0.01). As conpared with the control group, the glyeated al bum n,
triglyceride and total cholesterol of all different dose groups and

bi guani des group were significantly |lower that those of the control group
(p<0.01 of cbﬁfae@ﬁaoseAﬁm@emms@dmmdshn erﬁﬁiﬂ%ﬂa'dé&@as% gﬂa% ﬁ' ygat ed

al bum n an de of diffe s and i des group
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the |evel Q%dgh%ﬁﬁ%ﬁﬂm939¥5&ﬁ ]qupﬂc ] 1?& but .had simlar efficacy
5t aF §¥ #% ‘é |V The Concentration

on decreasing triglyceride an
of dycated Al bum n, Trlglycerlde and Tot al Cholesterol of the Rats Serum

G oup n dycated albunin ( mol/L ) Triglyceride ( mmol/L ) Tota
Cholgsteroy ( mol/L) ABCDEFGHI J 10 1.850.54 0.820.30 1.84+0.17

9 3.67+1.23 2.56+0.49 2.480.31 10 2.34+0.6211 1.54+0.374 2.21+0.27 10
Table IV The Concentration of Glycated Albumin, Triglyceride and Total

Cholesterol of the Rats Serum

Glycated albumin Triglyceride Total Cholesterol
Group n
{ mmol/L) { mmol/L) ( mmol/L)
A 10 1.85%£0.54 0.82+0.30 1.84+0.17
B 9 3.67£1.23 2.56+0.49 2.48+0.31
C 10 2.34+£0.62# 1.54+£0.374 2.21%0.27
D 10 2.43+0.71## 1.84=0.514## 1.94+0.37
E 10 2.93+0.51 1510074 2.13£0.28
I G 2.64%0.69i4 1.4320.534 2.04+0.39
G 10 1.98%0.684# 0.97+0.41# 1.744G,20#
H 10 127204440 A& A 0.86+0.48#4 N 1.62+#0.31#
1 9 123203440 & & 0.97£0.534 AN 1.79+0.23#4
J 9 114203840 & A& 0.72£0. 514N F.53+0.384

# indicates statistical significance compared with the control group (p <0.01).

# indicates statistical significance compared with the control group (p <0.05).

A\ indicates statistical significance compared with the comparison groups (p <0.01).
4. ndicates statistical significance compared with the low dose group (p <0.01).

4 4. indicates statistical significance compared with the low dose group (» <0.05).

100457 As shown in Table V, fasting insulin and glucagon of the control group
were significantly higher than the normal group {(p <0.01}.  As compared to the
control group, fasting insulin and glucagon of most comparison groups, different
dose groups and biguanides group significantly decreased (p <0.01).  As compared
to all comparison groups, fasting insulin and glucagon of middle dose group, high
dose group and biguanides group significant decreased (p <0.01).  As compared to
the low dose group, fasting insulin and glucagon of middle dose group, high dose
group and biguanides group significant decreased (p <0.05). Insulin sensitivity
index of the contro group was significantly lower than that of the normal group (p
<0.01).  Most comparison groups, different dose groups and biguanides group have
significantly higher ISI compared with the control group (p<0.01 of p<0.05).  As

10
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co%arl son roune9 | nq{ZJ ﬁu’g@ﬁgl ti vi t\/‘%%b‘é{j B each doéé)igﬂouéﬂ#and

bi guani des gFoup18i gnpéizganbby increagedii §0-01). 4 scig 3040

H i0 23.29x2 684N & 310.3+48.6# N A& -4.37£0.344 10
I 9 223143 16# & 291 845 1#A A -4.33£0.29#
J 9 203843, 194N 4 302,442,140 A -4.25£0.284 N

# indicates statistical significance compared with the control group (p <0.01),

## indicates statistical significance compared with the control group (p <0.05).

Zy indicates statistical significance compared with each comparison group (p <0.01).
4. indicates statistical significance compared with the low dose group (» <0.01).

[0048)  In view of the results from Tables I-V, the pharmaceutical composition of
the present invention is capable of ameliorating the classic symptoms of the diabetes,
and maintains the normal level of blood sugar, Moreover, the concentrations of
other diabetes related signs, i.e. glycated albumin, glucagon and cholesterol were
also significantly decreased.  In summary, the middle and high dosage of the
pharmaceutical composition of the invention had similar efficacy as compared to
one of clinical drug, i.e. biguanides, and do not yield any adverse effects.

[0047]  Incensement of insulin sensitivity is the main aim for ireating diabetes.
However, commercial insulin sensitizers are few, expensive and accompanied with
lots of adverse effects, which can not satisfy the diabetes patients’ needs.

According to the results in Table V, the pharmaceutical composition of the invention
significantly increased 1S1 as compared to other groups.

[0048) LExample 3: Quantitative Analysis of Insulin Receptor (InsR) on Liver cell
Membranes and Gene Expression of GluT4 mRNA

[0049] In order to demonstrate the efficacy on increasing insulin



Tabl e V The Concentrations of G ycated A bum n, Triglyceride and Tot al

Chol esterol of the Rats Serum G oupN Insulin ulUL ) ducagons ( ng/L ) 1Sl
ABCDEFGHI J 10 21.563.72 272.6+53.4 -4.020.24 9 34.31+4.24

542. 7+82.7 -5.560.19 10 26.372.644 384.462.511 -5.030.321111 10

25. 843. 68# 42311086 dd s 18-1#A4Q-Bdbeid® a second experiment was conducted.
In this experiment, ten rats were randomly chosen as normal group, and setting up
the same animal model as described in Example 1. Other rats were grouped
randomly (20 rats/group) according o body weight and blood sugar as following

table.

Group Intragastric injection (per
day/rat)
Normal group None
Control group Distilled water
Middle dose group 29 mg Da Huang

16.5 mg Tao Ren
16.5 mg Gui Zhi
16.5 mg licorice
4 mg Cordyceps

Biguanides group 14 mg Biguanides

[0050]  The ingredients for intragastric injection were grinded into powder and
dissolve in distilled and were administered to rats once a day for 8 weeks. At
Week 8, the rats randomly chosen from each group was conducted the test for
detecting insulin receptor on liver cells membrane and the gene expression of
GLUT4.

(00811 Quaniitative Analysis of Insulin Receptor (InsR) on Liver cell Membranes
[0052]  After 8 weeks fed with middle dose of the claimed composition, the rats
were sacrificed, and the liver tissue was collected and minced. The grinded liver
tissue was mixed with four times of volume of the buffer (1 mmol/L NaHCO3,
0.5mmol/L CaCl2, pH7.5) at 8000 rpm.  The mixed sample was added into five
times of buifer to dilute, and then centrifiged with 800 x g for 15 minutes followed
filtrated by gauze. The supernatant was collected, and further centrifuged again
with 27000 x ¢ for 20 minutes.  The pellet was collected, and 7.5 m! sucrose (70
g/L (w/w)) was added to allow the final concentration to 48 g/L. The sample was
toaded on the bottom of the microtube, and then loaded 9 m] of 458/, 8 ml of 41
g/L, and 7ml of 37 /L of sucrose in the order named. The microtube was
centrifuged at 78000 x g for 3 howrs, and then the interface between 37 g/L and 41
g/L sucrose was collected.  The collection was diluted by I mmol/L NaHCO3 (pH
7.5), and then centrifuged for 20 minutes to colleet the pellet.  Afier an appropriate
dilution, the concentration of membrane proteins was detected by Lowry method

]’)
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di abet es. Howveilhe caimen divabf stmsluld IAs @a@ﬂ@hdehﬂﬁ[o‘h Al n‘hﬁ)‘lyi, % ensi ve and
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5sion of
| nsulin Req:2e on Liver ranes an
A uT4 mRNA | }ﬁg’f‘l‘ﬁ?f)r der to denonstrate the efficacy on increasing insulin

[0055]  SPSS 13.0 software is used for statistical analysis after obtaining the above
data. The value of B/F was first calculated: B/F = (S-NSB)/ (T-8). There are
two kinds of insulin receptors: high affinity and low affinity.  The two
corresponding affinity constants (K1-high affinity, K2-low affinity) were minus
inverse of asymptotic slope, and the x-intercept crossed with two asymptotes was
the numbers of receptors that bound insulin (R1 -high affinity, R2-low affinity).
[0056}  Measurement of GLUTH Gene Expression

[00s7]  GLUT4 is the insulin-regulated glucose transporter found in adipose tissues
and striated muscle (skeletal and cardiac) that is responsible for insulin-regulated
glucose disposal.  When insulin binds its receptor, a serious signal pathway occurs
and stimulating the expression of GLUT4.  Therefore, the expression of GLUTY is
a negative correlation with insulin resistant.

[0058)  When the rats treated for § weeks were sacrificed, the quadriceps was
quickly separated from back limbs and then fixed into 4% formaldehyde for 4 hours.
Next, the samples were embedded by wax and cut into 5 um slices.  The
expression level of GLUT4 mRNA was determined by a GLUT4 mRNA in Situ
Hybridization (ISH) kit (Wuhan Boster Biological Technology, Ltd.). The test was
referred to the manual followed the kit.

[005¢]  As shown in Table VI, the numbers of insulin receptors of the control group
was higher than that of the normal group (» <0.01 ); however, there was no
significant difference on K1 and K2 compared to the normal group (» >0.05). As
compared with the control group, the number of insulin receptor of the middle dose
group was significant increased (p <0.01).  As compared with the control group,
the number of insulin receptor of the biguanides group was significant increased (p



sensitivity so as to treat diabetes, a second experinent was conducted. In
this experinent, ten rats were randomy chosen as nornmal group, and setting
up the sane ani mal nodel as described in Exanple 1. Qther rats were grouped
randomy (20 rats/group) according to body wei ght and bl ood sugar as
foll ow ng tabhe, QGAQuUppkRkr | GiahiAbL&EI0 ML LD 8 Jrat) Normal group
None Control. 4 r)ou Di stpi {éﬁé}gg&g%gﬁﬂlg%ﬁ %Héﬂ%s“é&‘g?’%‘ﬂg%g’%g“ﬁa Huang bb 16.5
nmy Tao Ren %é@?“ﬁgmﬁﬁe nERibersEng afilyicenyian of sHip CerrigtsepsheBiidini des gr oup
L4 g Bi guahisdesour{(POSALTETHGL BT BSctisibAlE A0AShE Lol dIhREPHON wer e
grinded i ntS?().nggHI?go\%@ﬂlrl hlsa%oé eindistill Gﬁ% agd were adm nistered to rats
once a day Tor 8 weeks PAHRERE o gioupg Vi oy cunrseh itk 8 each group
was conduct@dtiphgotshe Gotl Tderactimessiondule of theaaptiodonubipygid cel | s

menbr ane andot e Qens HexRt on, .of, %I 013 [ 00B1] Quantitative Analysis of
I nsulin Receft_é)r (Fnslfg"’ﬂgﬁ% {Il g}rcp('éltse?. ﬁéﬁ%?angg@i @%ﬁ? Sﬁ&?ﬁ%’?“@ weeks fed
with i ddl éldggaccom Taeldiad s comseen lavenetvire thatrsddie desesaou fidced, and
the liver thigsu&lewasmueo)tbeotpd and mnced. The grinded |iver tissue was

m xed with I)our t'ljgnés' ofd volune of the buffer (1 nmol/L NaHCO3, 0.5mmol/L
CaCl2, pl- 17 BY &t GHHG CHRPOSHHR Hickab! salipreasipisChldédennexpressive, ti mes of
buffer to didndties mangr bfige igwiih iédepgedoidd c8RInXmBrah@fwikd, phautbes fol | oned
filtrated by gaUZ@nhaIethﬁg%ﬁfi;?at ant nas ﬁol I e@% ?.d, aréd further centrifuged
again with 27000 x ¢ fof i AP FRS ganqlaholiims oL 8lurest ed, and 7.5
sucrose (70 g/1, (ww) was added to allow the final concentration to 48
g/ L. The sapphe Mas:i.eases dhe tam of 1.crotube,. and then | oaded
9 m of 459/L, 8 m of 41 5%1&63%@@{0@ mgfedﬁ?@%tgp Oé]tjesr%}élg{]qchmf’ﬁe or der
named. The nicrotube was cend¥iFidéd Gepe F8possion g for 3 hours, and then the
interface between 37 gfksiandr4de ks SHANOSE CWAS ecfed. Th r'ection
was di | ut eg‘bq/ | ol [ NaHCOR ?I%ﬂS? ) : gﬁ&%h@%@%ﬁ%l fuqadqu[r:}llfo
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menbr ape ggggc&ns l?%esif)gsgawiigg%ﬁﬁn kN z-ééﬁpll“errent%a%@-ot? he
react i onBhiyansies (1 1g24+BSA antl30=052nnblsds: | Tris{ Q2. e t henowassshaken
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distilled water t hré'e@t P ITEs Pf'%ﬁe%gggt eé'tzggngéga \é\m‘]c’gunt et Bhataci a
LKB, SwedérdP'Po determine the radioactivity. [0054] The radioactivityj of
st andar d & ns{fi@ty &R M 40,87 ; . was r egar ded as non-=speci fic
bi ndi ng (%\ﬁS_B)l.aynd t he s_‘ulbbt rac%?%qﬁlggg?%é{r%&)ﬁlSB and the radioactivity of
sanple (& -ﬁé@l’%’e@&ﬂd@&ié@w§£fé)¢tbffm%lhbirﬁmawgs(B); total radioactivity was
| abel ed &%l: The angberher ISHDAFIARY HRNIDRIWRER of 1@@9@1§11\9@%¥a'11§93rded as libratory
e

1251 -1ns palue (F). [0Q055],SPSS 13.0 software is _us or statistical
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cal cul at ed:in@efessi(iBiNSB)pnifidaTecS)ompEher @iare dowolkiregs(0f0.onsul i n
recept or g ; Q; Sdnkhyv..and_Low affinity. .The two corresponding affinity
constants (Iﬂl%%&?%ﬁlsgszh %ﬁ%p i},a“‘f( 2 i Gla\#li‘ Hiecgyt ?/\V%’ ‘éui}vé7nigg&)nv erse of

asynptotic slope, and the x-intercept crossed with two asynptotes was the
nunber s ofjodsgCepiansidtNaths BN, dMEUpPL R, =R E finity, R2-1ow
affinity). 0052%1 preasur e)rsrent Yof G_UT,l}}OI%%Rngﬂeg ‘r&'lgcgégfson [ 0057] GLUT4 is the
i nsulin- r éYiftat USISGWQG?XP‘?"&H%)O‘FE &S peigridanifiedaadicpdwdraninssies  and
striated migdleglofsk@hetialmandngasdioaddr § Hadisi z§1drt§§inPi@%b%WoEri£t9rsize

t

insulin-r .ed glucose di sposal . .Wien insulin binds receptor, a
serious sﬁgﬂgﬁdggltegsv\)gﬁ% %@S%f"i‘ a/gﬁeis@%i&’ti%f‘flﬁ?@?@ﬁ?‘%é@ YRPEB GLUTA.
Ther eI or ?,Wef‘éggggdmﬁessj ann thodn sﬁiihﬂ'dﬁlb}i Belﬁ%tmggig;tdnu@ogg,r r%@ggic@pwfget hdi ntsEI in
resi stant 5pid X e for s _were sacrificed, e
quadr i cepsbwas qu)%/}g%p?f%@g %@gfggf?_rﬁjg%%gﬁ%konlsi ar\gﬁgﬁ%'ﬁ‘ RIS ‘?“}('%ifsi nto 4%

f or mal dehy& $B¥ited Hdiscsrdedag shownm BalpVBs were enbedded by wax and cut
into 5 i, tawsgl i TRSpanthes 6XPESBLRD rd : ; %Bg\lﬁ daternined by a
GLUT4 nRNA in Si tupHybri di zat i on%(gllglg-bw%(%)?&(z\%d%ﬁn olstea}rll\k?l 1’0 6§Fca|

Technol ogy, Ltd.). The test was referred to the manual followed the kit.

[ 0059] As shown in Table VI, the nunbers of insulin receptors of the control
group was higher than that of the normal group (p <0.01); however, there
was no significant difference on 1(1 and 1(2 conpared to the normal group
(p >0.05). As conpared with the control group, the nunber of insulin
receptor of the m ddle dose group was significant increased (p <0.01). As




and the nunber of the insulin receptors on liver cells nenbrane, which

| eads to enhance the insulin sensitivity and the nmetabolisms of glucose.
Table VI The Effect of Biguanides and the Cainmed Conposition on Insulin
Receptors and GLUT4 Gene Expression Goup Insulin Receptors on Liver Cel

Menbr ane GLABEévex phi@Sshior] €AY Wi i&@bs&%@wﬁZ)hcl\blgoe{%i/g]lrgiﬁ%%ﬁ) 1{2 mol /L

14.685.76

BX%&S) 1?1 $5 %@%é] C)éig*?% a@%%nﬁélel/msh " |(Sbapz@3d o aigndant plap@a ot gk 27
5.11+2. 14 (uf2i7eb0(co 2a1Bivgueahiidesnd e 24388 12 BBrd BaPde BBl adt & 442. 3844
0.490. 05# M,dd] c?dlgﬁ)és% group and biguanides group decreased, and the numbers of [B-ceils

of both groups significantly increased compared with the control group (p <0.01),

As compared 1o biguanides group, the number of B-cells of the middle dose group

significantly increased (pp <0.01).

[0083] It is known that B-cells of the diabetes patients may be damaged and

degenerative along with the disease process so as to diminish insulin secretion.

According to the above result, it demonstrates that the claimed composition has the

efficacy on repairing the damaged B-cells and stimulating the insulin secretion,

which can decrease the usage of the drugs for lowering blood sugar.

Tabie VII

The Effect on the Numbers of Beta-cells in Pancreas (*£8)

Group n Cells/Scope (400x)
Normal 20 58.20£15.30
Control 18 3550413512 4
Biguanides 19 4217:12.065 N\ 4
Middle dose 18 45.58415.06: A\
group

# indicates the significant difference compared with the normal group
{(p <0.01). _
/\ indicates the significant difference compared with the control group
(p <0.01).
4. indicates the significant difference compared with the middle dose
group (p <0.01).

[0064] t will be appreciated by those skilled in the art that changes could be
made (o the embodiments described above without departing from the broad
inventive concept thereof. It is understood, therefore, that this invention is not
limited to the particular embodiments disclosed, but it is intended to cover
modifications within the spirit and scope of the present mvention as defined by the

appended claims.



group 13.453.67 13.24+4.95 6.241.38# 6.692.134 0.460.044 : affinity
constant of high affinity insulin receptors 1(2: affinity constant of |ow
affinity insulin receptors Ri: the numbers of high affinity insulin
receptors on the cell nenbrane R2: the nunbers of low affinity insulin
receptors on the cell nmenbrane ? i@gmg?Fes#Ztathstlfal :;g?:gifggfe
conpar ed h onptrol group (p < . i ndi cat es
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t hat (3- cel(gbgﬁgthe normal rats were round in shape and had abundant

pl asma, but Pho%bﬁQ@Mmmah@tésonamsummobdﬁhwin%waﬁﬂtdggﬂnﬁ&ﬁhh&ﬁ It found
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treatment of diabetes results from the improvement of insulin sensitivity.

8. The pharmaceutical composition of anyone of claims 1 to 3, wherein the
diabetes is type I1 diabetes.

9. The pharmaceutical composition of anyone of claims  to 3 further
comprising a pharmaceuticaily acceptable carrier.

10. The pharmaceutical composition of anyone of claims 1 to 3 further
comprising an excipient.

1. The pharmaceutical composition of claim 9 further comprising an excipient.

12. The pharmaceutical composition of anyone of claims 1 to 3, wherein the
pharmaceutical composition is administered orally.

13. The pharmaceutical composition of claim 9, wherein the pharmaceutical
composition is administered orally.

14, The pharmaceutical composition of ¢laim 10, wherein the pharmaceutical
composition is administered orally.

15, Use of a pharmaceutical composition for the manufacture of a medicament
for treating diabetes, wherein the pharmaceutical composition comprises Ramulus

Cinnamomi, Radix et Rhizoma Rhei, Semen Persicae, Radix Rhizoma Glycyrrhizae,
and Cordyceps.



,Aindicates the significant difference conpared with the control group (p
<0.01). A indicates the significant difference conpared wwth the mddle
dose group (p <0.01). [0064]It will be appreciated by those skilled in the
art that changes could be made to the enbodi nents descri bed above w t hout

departing frofn the m@adlaiumsnxtvheaemqe@Fminatémﬁbmtmhsgs;i;c?»n bmﬂﬁfq% tood,
1 C

therefore shiat nvention, ed art ar enbodlnents
di scl osed, g@?,R%HMEGthwHﬁnH fdig 3%W f@&i$%ﬂst$%ﬁlﬁ”$%e spirit and

scope of ﬁﬁ@“ﬁ@éééﬁﬂﬁRﬁWGdﬂuunna§3@eﬁhaedn®ylﬂh@C@ﬂp@mﬁed claims. CLAI M

What is claipmed f: £ sition.for treating

di abet s %Qgﬁ]{g' sing use owﬂﬂfi‘lﬁ’h@ﬁé}@ﬁqfﬂé f)lfggl&agc%p?q n??)sr%mf&?é?p“%qenen

Per si ca; “FQHE‘SZ(BWEdI@‘}“by’ﬁ/hRQ@é et Bhidoge Rilyic 8%, Semen PRrsichhe20%

phar MaCeURLGAIRIGONROSHLOROlndbal Mardycphier el 1 the pharmaceuti cal

conp05|t|on/f npg,l sin onulusé? nnanoni, 30-40% Radi x et Rhizoma
0,

Rhei, 15-25 1?%%8%?1@8“"? EB?% a7 hered e ppsicedicand 5- 10%
CbrdycepscmnmeQn1&@enphannm¢emﬁhﬁag conposition of claim1, wherein the

phar maceutic rise %,Ranul . us G nnanpn* 35% Radi x et

Rhi zona Rhei ?d %%ggr%# %@?é ?Q@%ﬂnsz)(s)s%?%ﬂmcke“ﬁh@f&ﬁ@m@‘yiff)lrW‘iill%)éil“ézﬁd 5%
Cbrdycep§“m0wwsﬂmﬂﬁﬁeﬂ@hénwd@emui@s&c@mmp05|t|on of anyone of claims 1-3,
wherei n t he pha i<0fY | nsitivity.

The pharnaceutlggﬁ%gyéﬁﬁgk??gﬁﬂg k]5 ﬂ%gﬁgpﬁyﬁ% 1Qn%m§ﬂ“%¢k9Qﬂoﬁlpﬂe

phar maceutFEaies L5 é‘é‘g{)?%ﬁf glgeqsein élt o Pgietle pnd wliicse sotas tor ecept or . 6.
The pharmﬂﬁfﬂtdpa&n@ﬁanﬁﬁjb@pﬁgﬁfmaay one of clains 1-3, wherein the

phar maceut i cal qg Elon in rease% ,ﬁe absorption of glucose by skel eton
muscl e and &di pocy ﬂaOéWHO%?? Emidpy! d@@F%ﬁbmﬁ@hﬁﬁﬁéﬂﬂ@@g@ﬂmeeheentratlon
7. The phawnmﬁeuBuMakmm@mppsmasmnmmfdahmeme of clainms 1-3, wherein the

treat ment ofy»di gh s rov ins |n senS|t|V|ty
8. The pharnaceut?gﬁﬁﬂﬁﬁ &os€%¥%ﬁm&$ any lgntﬁgEWQWﬁ%miﬂ¥3 §m #Wherein the

di abetes is type Il diabetes. 9. The pharmaceutical conposition of
anyone of clains 1 to 3 further conprising a pharnmaceutically acceptable
carrier. 10. The pharnaceuti cal conposition of anyone of clains 1 to 3
further conprising an excipient. 11. The pharmaceutical conposition of
claim9 further conprising an excipient. 12. The pharnmaceutica
conposition of anyone of clains 1 to 3, wherein the pharnaceutica
conposition is admnistered orally. 13. The pharnaceutical conposition
of claim9, wherein the pharmaceutical conposition is adm nistered orally.
14. The pharnmaceutical conposition of claim 10, wherein the pharnaceuti cal
conposition is admnistered orally. 15. Use of a pharnmaceuti cal
conposition for the manufacture of a nedicanent for treating di abetes,
wherein the pharmaceutical conposition conprises Ramul us C nnanom , Radi X
et Rhizoma Rhei, Semen Persicae, Radi x Rhizoma G ycyrrhizae, and Cordyceps.
16. The use of claim 15, wherein the pharmaceutical conposition conprises
15- 25% Ranul us G nnanon* 30-40% Radi x et Rhi zoma Rhei, 15-25% Senen
Per si cae, 15-25% Radi x Rhi zoma d ycyrrhiza and 5-10% Cor dyceps. 17. The
use of claim 15, wherein the pharmaceutical conposition conprises 20%
Ramul us G nnanom , 35% Radi x et Rhizoma Rhei, 20% Senmen Persicae, 20% Radi x

Rhi zoma d ycyrrhiza and 5% Cor dyceps. 18. The use of anyone of clains
15, 16, and 17, wherein the phmarceutical conposition inproves insulin
sensitivity. 19. The use of anyone of clains 15-17, wherein the

phar maceuti cal conposition increases the binding of insulin and its
receptor. 20. The use of anyone of clains 15-17, wherein the

pharmaceutical conposition increases the absorption of glucose in skel eton
nmuscl e and adi pocyte so as to effectively decrease the blood sugar |evel,
21. The use of anyone of clains 15-17, wherein the pharnmaceuti cal
conposition increases insulin sensitivity so as to treat diabetes, 22.
The use of anyone of clains 15-17, wherein the diabetes is type |

di abet es.



