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funct ﬁf Lvity of antidepressants under the inpetus of
netional {0843 shar macol ogy. The most widely used nodels are
the forced swmtest and the tail suspension test in
In recent years, nmany studies showed that

BACK{}r éﬁ¥]%@ﬁﬁﬂ%§§T eep deprivation, and chronic
o0 B T3 B AL RO i i
followmg%ﬁ%@@ﬁé Qﬁdﬁéssfolﬂ rgg:u%on‘)fpe?sﬂ‘&éng%? %%1 ttﬁeeoﬁé_\sls% ﬁf?gg anxiety,

e pat hogenesi s of epression 1s s

agitation, le€adiso@BRNGRSrThil st@!ssﬂ‘l@%ﬂﬁ@%hd §UMe‘ fﬁnﬁl(ﬁi?f 'rrﬁJaIr}ﬁent
its role

t t
o o O T S DR e s e
activity oﬁmﬂiﬁéﬂryssags deqeresSingetusld? Qéﬂxroéh%{awbg} ﬁe%% %H-:ew Hed models

(commpnly known as orcinol) iS usually used as an
are the forcadpysin t5pt and the tdrsienenpion Wﬁém rpderitoin ren:entb@alpr Deessidigs

h FhOL ani c

showed thg{ (H?é{aﬂ é’a;rh?eg%@éa%q? %ﬁg’ angshgn cuné’é?di tﬁl?lﬁgf‘|dzsﬁreﬁsfare

etlologlcaRNAdelS fdmhdf]wouﬂrgﬁbehé’rdzmemibm IThasednodets IdR) thy &und @SonhRBY ghe study
ften n uysed as antioxi.dants. and t possess a

of antidenfisifis, AJPOuSH 115 28 HRETIEFIS AL PR Sl 561, AERby elowrchoges i

hlppocambﬂQ?ﬁéptl@@)@iéflcﬁ}h@‘bxr ex‘dﬁ@lé o geld_Hﬁ bOnERRAF SR P role in cognitive
nxl ety, agitation, sleep disorders, abnormal stre S8

function madskf»‘dr{@é% thegrey gerghpnisme undenlyingoteatessiomai r ment . SUMVARY

THE | NVENTI ON [ 005] The present invention relates

[004] 5- Mtealy{ he-bgppencdind (eommenlg knewhps okimel)ienseHg dieal asan inhibitor of

erivatives , thereqf harnaceutlcal conposi tions

thermal p@aswea%aﬁﬁoﬂgn tfﬁameﬁm%e? @F%lpfélﬁ MtprgiedesREPERE symhesis. It is also
a reagent %)ll‘l R Jg%&ﬂc de df%atﬁgnr oft }%ﬁ ethﬁhle? é?x\ézgg newg disidegyatives have
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hereof for the treatnent o epr essi on
report about their use in reducing depression, anxiety, agitation, sleep disorders, abnormal stress

responses, or cognitive functional impairment.
SUMMARY OF THE INVENTION

[005] The present invention relates to the application of 5-methyl-1,3-benzenediol or derivatives

thereof, or pharmaceutical compositions containing them in the preparation of medicines or
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related ill nesses and the cause of these diseases.

[ 006] The conpounds of the present invention are
5-met hyl - 1, 3-benzenediol or its derivatives thereof
represented by Fornula I: Me ORL R20 I \Werein R

. I rogen Ucopyrano
_ functlonaflg) Qf?rﬁgeg%(?né %g vgr(ntidn&%fz de(piré%ﬂ_oa1 %Bep%ﬁgn#&é]y)f the present invention
is directed84'B hyl-12
awe e??% Ay a%: gg’x;zleﬁ%dé?l orgc}ealg%té\glers élﬁfgg(;/f f:or tl}e treatrPent of depression or its
related illgedsecdnadsiié caust afmhesydigassy! , fucosyl, xyl 03y|
ar abi nosyl, acetyl, prop|onyl benzoyl C|nnan0yl
[006] The eowipayhds q‘éthwpr;eset hyVe,ntxpnoapyIS mbtﬂy}#ll,:-l&fnz&lﬁﬂbﬂor its derivatives
[007] More preferably, t he conpounds of the present
thereof reprpserfied brFarmulglngt hyl - 1, 3- benzenedi ol or its
derivatives represented by Formula Il: M OR HO II
Wherein R is hydrogen, [i-D- glucopyranosyl,
(3- D-glucopyranosylhﬁl +6) - ( 3- D-glucopyranosyl
mannosyl, 2, 3, 4,
6-tetra-C>acetyI p3 D-
gal act osyl, rhannopyr A\ opﬁucosyl xyl osyl
ar abi nosyl, acetyl, pi/onyl , benzoyl, ci nnanoyl ,
succi nyl, nethyl, E?g , propyl, butyl, or benzyl.
[008] More preferably, wherein R is hydrogen;
[ 3- D- gl ucopyranosyl ;
(3-D-gl ucopyranosyl - (1- >6)](3 D-glucopyranosyl whi ch

list as of |noI 2 Orcino
Whe&'%-l[ 3- D%gl ucopylcr&an03| dcei{ or B orci h?ﬁ‘iﬁogen B-D-glucopyranosyl,

D-glucopyrdrids qRp- Ggﬁ)\ﬂ biy1-) 6) ] - (Rnfk @) ucopyranosi de;
PD-g p8' }Bia(ge pref e@a y,an € conpoun so%#’ t he pérlesent . 4
-tetra-OJan&tglnB-lD)Qluacb;@ridiﬁyldeﬁllld/sg’yll | g@8ctdbyl, rhamnopyranos 1 fucosyl xylosyl,
5-net hyl - 1, 3- benzenedi ol represented by Fornu
arabmosyl\/@c@ybgrqplom(benzoyl cinnamoyl, succinyl, methyl, ethyl, propvl butyl or benzyl.

copyranosyl, all osyl,
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[007] More preferably, the compounds of the present invention are 5-methyl-1,3-benzenediol or its

derivatives represented by Formula II:

Me

OR!

HO

II
Wherein R' is hydrogen, B-D-glucopyranosyl, B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl,
mannosyl, 2, 3, 4, 6-tetra-O-acetyl-B-D-glucopyranosyl, allosyl, galactosyl, rhamnopyranosyl,
fucosyl, xylosyl, arabinosyl, acetyl, propionyl, benzoyl, cinnamoyl, succinyl, methyl, ethyl, propyl,
butyl, or benzyi.
[008] More preferably, wherein R 1s hydrogen; B-D-glucopyranosyl;
B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl, which is  listed as orcinol; or

orcinol-1-O-B-D-glucopyranoside; or



[1l wherein R2 is [3-D gl ucopyranosyl,

[i-D glucopyranosyl -(1-->6)-R-D glucopyranosyl, 2, 3,
4, 6-tetra-0O acetyl-(3-Dglucopyranosyl, mannosyl,
al | osyl, gal actosyl, rhamopyranosyl, fucosyl,

o & [ N T T

n 1 E Lally is (3-D-glucopyranosyl., . .
[009] MgrfaeD_%(l[farg[él Y E%% Og@'ﬁ@%@_d% >%S ﬁﬁg_ B;eéﬁnls c brg’fiPté?{g Saﬁ ’t%sr derivatives of
5-methyl-1l [3e5enednet R &pydsentb® b Fofarig tar ef erably, the conmpounds
of the present invention are the derivatives of
5-met hyl -1, 3-benzenedi ol represented by Fornmula IV: M
b_OAc R20 IV Werein R2 is (3-D-glucopyranosyl,
[i-Dglucopyranosyl -(1---8)-(3-D gl ucopyranosyl, 2, 3,

4, 6-tetra-O acetyl-(3- co(g%(lr anosyl, mannosyl,
al | osyl, gal actosyl, rhamyapyra §y|, fucosyl,
|, propionyl, benzoyl,

xyl osyl, arabinosyl, -age
ethyl, propyl, butyl, or

)
ci nnanoyl , succinyl, nethyl
benzyl . [012] Preferably, RBlis 2, 3, 4,

e R BRSNS R B Ut 53 2. .
et ishi [ d o th
om0 b Slp UR), Shh yB e P bk e, oo

xylosyl, af¥bB06y1addegn, prapidnyiNBer 8} € ERARMBPRkyuccld Lihiicahio
Di seay;es, %?e%tﬁl e%ll ti ony(l CD- 10?,’ ?cﬁclyggégﬁ}gi ?41%1? Err?;i}gl, butyl, or

benzyl. subtypes of nental illnesses and disorders with: (1)
depressjon and nood disorders, such as depression,
[010] Espegially, Riiis §dDredyriogyragosyhdBHY)-gbivapyranosy Ry 1 -d6pp-&5 giuvepyranosyl, or-
rhamn di sorders, such as depressive disorder and bad nood;
OPYFaPPSYi her  affective disorders, for exanple, caused by
LI , ich includ | fferent nental illnesses, .
[011] Mdorll? p%ﬁ%%@ estM@ofco(Ifl1 ROyAd erogf \%"t HPTEYFAF 2OV BO8: At tg? Gerivatives of
5-methyl- 08 VeREHbYi6] lfé?ﬁe@éﬂ@d ﬁ%ﬁ&%@é fective disorders caused by
substances (for exanple, addictive drugs) or therapy
(such as surgery, radiotherapy, or chenotherapy); (4)
bi pol ar di sorder or bipolar affective disorder, which
contains two or nore p\ sodes of depression and
hypormani a, and alternati
depression. [014] Besi deg
described in DSM 1V and
al so involves the treat H—#nd prevention of
ci rcadi an rhythn1diSCﬁ45rs, sl eep di sorders, chronic

v
Wherein R? is B-D-glucopyranosyl, B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl, 2, 3, 4,
6-tetra-O-acetyl-B-D-glucopyranosyl, mannosyl, allosyl, galactosyl, rhamnopyranosyl, fucosyl,
xylosyl, arabinosyl, acetyl, propionyl, benzoyl, cinnamoyl, succinyl, methyl, ethyl, propyl, butyl, or
benzyl.
[012] Preferably, R? is 2, 3, 4, 6-tetra-O-acetyl-B-D-glucopyranosy, or acetyl.
[013] Depression, as described in the Diagnostic and Statistical Manual of Mental Disorders, fourth
edition (DSM-IV) published by the American Psychiatric Association, and the International
Classification of Diseases, tenth edition (ICD-10), includes different subtypes of mental illnesses

and disorders with: (1) depression and mood disorders, such as depression, mania, mixed mania,
3



stress, anxiety, acute stress-induced inpairnment, or

cognitive functional inpairnment or disorders. [015]

Besi des depression, the present invention also

i nvol ves the therapy and prevention of diseases

ssociated wi.t h,.circadi an rhythm di sorders, s|ee
and hypofiiaRRy (70 deprefiiye fiferigs, Wik as g%/BIF%tV}‘F,dISQé&FéHd bad mood; (3) other
flective 8lsbREST FIQY i ' ot Ltive functional .
ffcive SRERRS: KRGS SRS WELec8l SRIRUISE ANISH! 8031 incses o
subtypes bN¥iEHideRRvie] SardcRyRlidest d?ébl_%sﬂ(/@ﬁﬁ&rd'eﬁrhn@Qﬁ“eétpz%rdee?I caused by

despair (for exanple, suicidal thoughts and
substancesdfoanekample, addddivelidagsyertherapnsuahaos ry,dadibthefdpl &S

response. LOlG] Sl eep and circadian rhythm di sorders:
chemothesppya 4y bipefad disorder grbipolenafientive dsorde whichpadntzm ts/ovdriniore

. depr essi on, hs one of the contents of rating scales to

episodes 8€§ d

RPEEsFIen @RS hypqreania, grd lisspating episodey pfomatiiaand depyeshion.

j fer to th t, essent Lol ogi cal
R R T G R I—
Iso invoRel @ @bdrRBnt 4 ircddiffPriflhilh SSRGS REAZON i
OO e habi t ) ntoér'ﬂi%ﬁ‘zé&ﬂ? R SircddifF il %ﬁ‘sﬁ’r&c@% rsgeﬁ%li%éfﬁ_f ders, chronic

stress, ankiByt BdidtélitFRs-ARiuSed ipafthefdr Eb%ﬂitlf'\eer fuh &Rl inlpdirRh & disorders.
of higher brain functions, such as depression and
[015] Besidagrdepiesor, ulne priesemainvienuai als@itvolvAe thRrthbriygy 4nd JaSMntidvh of diseases
. or |CD-10, sleep disorders are divided into three
assoclatedpvih  eipgadigsr rlaghm ( disordpess ostegraslisosdeed  elsronias simessa anxiety, acute
. hypersomni a, narcol epsy,. breathing-rel ated sle%P“
stress-mda%{%glrnangpgl’engﬁa CRgItLVET gﬁlq!ﬁ;trﬁwméqngp@alsgr]dg@pln addition, the present
: . _diiso : . i.as, . supch as night mare, sl ee
mventlongdés%zl @?815{%%&%?%8 pe%\{/\llgﬁ %HE é};leraa%ys oﬁéegp?lﬁ -(E)él%é? es?"é‘égﬁ tgoughts and
behavior)dn®648 dRb &l anﬁilﬁ_%%al%‘c%%ﬂ%&%e%%ﬂ%eﬁ d by substances
(for exanple, addictive drugs) or therapy (such as
[016] Slequargksiscadian altbiinigoadts: Siepcdissraéh g RaRYebmntdddidease in patients with
_Anxiety is a very conmon synptomin patients wth
depressiopeisrangsifghe conteiits of masingf scgies delevaleatetthe exuml afadeprdskion. Circadian

hvth ext ent ég dg@ression._Anxiety di sorders include two
rhythm dﬁ%rdeYS TRl EQyHieinaast C%S?Ll)tl% aRysologicalofugetian. The nomed ptasiian rhythm is
. hobi articul ar,.pani c di sorders (such as fear )
v vy SRR O, USR0S St I8 B 8. i
ircadian th@Rsf #Sir88s. SARI ' . 0 siye- conpul sive.
circadian a }gor de% , Qrs,posf';%l ?:grllj ?ruahr?}PééQS%u?fé ISnS&JeZ]?%g% ngl!g,%era r&{nehmctlons, such as
depressio$ tah® 8Sgriti weOfuletionaBiibb M RN SAYRrARX kEDEMITS g[: #8h:1 O?ngep disorders
... (2) 4 health-related anxiety disorders an
are dividediiiotthree endjorchategorrieti Slrdgesosnridsy suchns ifdofiniaa Heperddnnea, narcolepsy,
. drugs) or therapy (such as surgery, radiotherapy or
breathingglated irepagiggrdens] andacisehdinngrhythar-eelatad sfeep alisondprs; (2) parasomnias,
such behavi or, are mﬁdgiy used rodent nodels to eval uate
uch as nightmare, iSlegR fegicy 2 slegp t\yallélpgd(})glge_altp-@q_lgt]ed siqepgdisarders and sleep
: Led. i ' giccal systeng.as a condi tion that
dsorders SEHBL8Y y Sb P o ey BB GO Rl Gl ap sumer
mdMﬂw“@ﬁWﬁQ%Eﬁ§ﬁéﬁ§P)an organism Stress is believed to be
one of the n factors exacerbating or |eading to
[017] Anxietyyisia VergeBeIonSHalbtas ifRatidhts WidCaFessiBH €9 BI“; g}’ uidelines to
functional disorders. Stressful events may include“a
evaluate thentyaentodf deprkssioni fAnxéargndisordersdinladey thd OMMBLcERPofk: (1) panic
) person. Taking some substances, for exanple, addictive
disorders, {fpy @)gar@}le,bﬁg@@p@@blﬁg)w%mgmosmmdas (such as fear of particular animals,

environments, or blood transfusion, social phobia, or obsessive-compulsive disorder),

posttraumatic stress disorder, acute stress disorder, and extensive anxiety disorder, and (2)
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surgery, usually |lead to abnormal stress responses.
The comonly used biological indicators to evaluate
stress include corticosteroid | evels (such as
corticosterone in rodents and cortisol in hunans),
st SBT3 80 SRR AR S SRAAE aaive aues) o
' | asit el i ry. .
sy (SR DAY R SatEb )| SRl DI ol i
are widely iisel #6lgent BRHelS ROstalAIRSItHe AR Bhe AL vy 8f dakm [ 019]
Cognition is one of the nost inportant higher brain
[018] Stressndt idefised lin Wielogical tsgstbmar & gy dondDiof, that aBHKGYE perturbs the
. thought, and nood. Depression is deenmed to be a kin
physiologisal elopfyrhalegicalihemedstasis afizh peganiemt Stress if Hedieverbtof eammeidf the main
negat.i ve thoughts and nD%g automatically. In

e e T
: i fd ' i s . basi f learni d menpry. In

o SAFART 3 R P 0 JIE0L 1N SR TEIP s o e
person. TENinBldofR ﬁlbs@hcesv";f& g)kl_azlﬁﬂé’,eécfd#cst%!efcgﬁgsﬁgpgllrngérg?i%g:tﬁéﬂby, such as

poténtiation (LTP). wever , g
surgery, usegdlyl Raéso labfbrhiatl 8frbdsyrebpshsOL e UsoRtmd y tus&Bbiological indicators to
depression in the clinic. Better and faster curative
evaluate #@fesedneludmyponicodernidelavdlshisude e copicogtedmagis tddants and cortisol in
nmodi fy synaptic_ plasticity in treating depression,
humans), jwhich ganilead oy relevant acuin tiesssinduepdenpairgep], such as the damage of
: 5-.Met hyl.- 1, 3-benzenedinl or its derjvatives _can. be ,
hippocampal, 8%1%51)%}° GREHTN ew?lreaeS ;W%ra’}dn MEMALY- ik et gk |experiments,
£ 00808 etd ABfodsT | {y
commonl E90BE8 & A8os TR RES LRGSR iflym,
[019] Codaritiat 19)0ne bf BreDaps emeei@ht HEher beaid BicMats Y€Rferdto learning, memory,
phar maceutically acceptable excipients. [021 | As used
language, lsoughn ,and heotl eDepregitar ivgleaned mabe Lkibd o€ ESgnitivd/ diforder, and patients
. _excipients" neans one or nore solid, sem-solid, or
suffering frpgi it Bavei negatie, thpughtepnd meod evtematicallynInalBdiol Hably pwiposed the idea
any t . .The pharnmaceytical conpositiaons of )
ot synoBR gioiRngd BREGABCO LR, STBOS) L1 19, ighgpothsis s
. . . ' raceutical |y, acceptable. .
vtidaed B S0 9,353 10y SLBLABESHLERY GGSPED Bliion )

However, W8 |fhr #18M@ thd:@E4ItBYESP idftedtRendsitobd uQd tg I?Pe%ﬁ&ééﬁé’s&iioﬁ 3h $he clinic.
and I e ex ts

foods.” The pharnaceutically accepta I pIen
Better andrfasteli etuativd yffacs apdyabk eachi¢pgd ®ireddvlobing! &@igs Stﬁ)itaﬂﬁdi? synaptic
. aerosols, liquids such as injections, suspensions,
plasticity wrtrdating depressive), 8y ralgse] samptome) dndstssades.as t abl et s,
apsul es and granul es, or powder dissolved or _
[020] 54@?}&6@%6 En%eﬂeq??]qai dts qegpfivasncanhke gireabnusedninethei fiee form or in

t he. met hods of _adm ni. tJ tion include in{ection,or )
pharmaceytica] EpOSIpqns; ThS devstiBed Phararaydcal icampositions contain 0.1-99% weight
. £ 5i- D l . . . a ..
ratios of S Hh PR D A AAERYoL iU RRHA AR W na PR Plgsagatts grcipionts
[021] As @kl @feln! thed@SAYshathadelficA ChinéRs QMR QREPeRts" means one or more solid,
(5-nmethyl -1, 3-benzenedi ol or derivatives) to treat or
semi-solidpraviatid tdimenat) dilker, mon formmddioni S8R, oft 1R Ey;@ﬁ%@sp}ﬁﬂﬂaceutical
~synptons is between 0.1 ng/adult/day and 1
compositigiisagli| 3-mgthy]-1 3pkknzéredot omralerivyag ehérsof5@re2 Pfepared to be various
dul t/ da

/ .
pharmacelgrt?caﬁy accepta%/le excipients or dietarily acceptable supplements by well-known

techniques in the field of pharmaceuticals and foods. The pharmaceutically acceptable excipients or

dietarily acceptable supplements include sprays, aerosols, liquids such as injections, suspensions,
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[024] The present invention reveals that

5-net hyl - 1, 3- benzenedi ol or derivatives thereof,
pharmaceuti cal conpositions containing themin the
preparation of medicines, and functional foods for

. the,treatnent ar. prevent|i of depression, provide a..
emulsions, 47 B caefs B g bRl Sret R PR cerotiley sbpuer dissolved or
suspendePidigydTPt OMs suggesting depression such as anxiety,

stress, and cognitive inpairment. DETAILED
[022] In DRESErEM Newbord Hinel MEEHEY ¥ h&@AREstbh6n fiRbiL@MiRgction or infusion
exanpl es describe the details of conpounds and “net hods
(intravendusy inttasuscudier Sitepeiitogeal andsihepahesms))t ndodral, Bablingual, and mucosal
_ . invention, but these exanples are not intended and
administrafigpul d not be construed to limt in any way the
inyentign set forth in the claipms which follow o
[023] The.t 35? ggg_ge B éhecﬁ)‘ﬁﬁ'@lﬁ?a@on%§ &3- gafljlﬁ-lgqﬁléermd@.é @Rtderivatives) to
et o DRVEPL LT REERRLTDRY SR oG TELLOC NS 888een o1
mg/adult/@SPIASSI PAulA0Y, ddaghebpah AU i§ 36906 ssion
gladu are | ncl%%ugd ?n the pl? esent0 ;i?éﬁvlenti on. aé%_gfyaswer ein,
[024] Ther giedett (VBhtiodr elérdd -thatOS(BetRyDl BORRYERARS] st defFaves thereof,
and orcinol-1-0[P-D-glucopyranosyl - (1-+6)] -
pharmacegt¥caDcomhpasitpyns anoRindes (hORGGhe prepiratiex of medieles, madnfunctional foods
Curculigo orchioides Garr. Qther derivatives of
for the treptepmiopr rarehiOnmicrrrassionyPiyide- & nowrehpise Har tpeaging anfinpreventing

. i fi N foll : [027] 1. Orcjnol. can .
seresiof 15 BB B B BT AT o hsl obi e impsiment
of sugars wherein RL and/or R2 are

DETAILRIBDBSGIRIR BN FOEHE INVENFH@NIcopyr anosyl - ( 1- -

6) - 3- D- gl ucopyranosyl, mannosyl, allosyl, gal actosyl,
; : Lnesyl .. an .
025) T ASDREN BRER s Bt ot L AR N pyidrancing

and supplé@a@t b theliR®enBbR | 1R thdst kart NIEs Aot Hr&fle@ 3R MAIELEL be construed
product of sugars in nmethanol under |ight-protection

to limit iraaey byy aletdintventionodet iyrett abthe ndlaima eiidcia fslloRc Bletedft@c e compounds
. and stirring for 1-5 h at roomtenperature. O cinol
described gipethy | pressat giyeotien deepasgdeby ngi other. niEtwds cod ribgiposeli fig treating
._orcinol acetglate Igcosides are treated wi_th sodium
depressiof Sy MBIGTRSUSSCHIEE H%S 1pyang the epplogical sapses efgenratsipneare included
. t ive.the correspondi ng orcinol glycosides. 6 [028]
mthemeﬁﬁt _%ﬁ“ﬁ~ and R2 are acyl, orcinol or orcinol
[026]  VRereisi dewreinel di <OB).ved oraingyl-Oei-Beglogopyteosideldi t (ORG)  and
. e .correspondi n cl nhydri des o | chl orides
orcinol-1- B e B LT Y el h GBS e S @RI} i Gor Bracted from
CurculigoreniDidds GoRr AUe ded Pfival 3t Sl iéarP&Uér@ ab PRt i
gjhen extract ed mﬁf% chloroforﬁ1to o] e&g crgaﬁﬁéﬁgggggmnmuai
The specifipprsigessds aufollpes: purified to give acylated products.
29] 3. .\Wen R2 are al.kyl, orci.nol .or arcinol )
1027) 1. SR} ot o€ M B nG ZoPFho REY gl s o edh wherein R!

and/or Rﬁidﬂ’etﬁljbl-glﬁw;fymhiodﬁ, WD@ﬁHobyﬁﬂo%ﬂf(SQiﬁ)%ﬂmfgﬁ%bﬁﬁn@Wg mannosyl,
stirring for 30-60 mn. After addition of the

allosyl, galactosyl, thamnopyranosyl, fucosyl, xylosyl, or arabinosyl, and the corresponding

compounds can be obtained through reacting the orcinol with the indicated acetylated product of

sugars in methanol under light-protection and by addition of hydrobromic acid and acetic acid and

stirring for 1-5 h at room temperature. Orcinol acetylated glycosides are obtained. The

‘ corresponding orcinol acetylated glycosides are treated with sodium methoxide in methanot for 1-5

h at room temperature to give the corresponding orcinol glycosides.
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correspondi ng al kyl ogen, the reaction mxture is

further stirred for 3-5 h, and then poured into water
and extracted with chloroformto give a crude product
which is further purified to give al kylated products.

[028] 2. ‘?}('ANRJIM% Ig(zfre %-%%1? (égcbr@?oélr?zglpsl tivl?(gqsg{eﬁ 3re digspived in pyridine by the
addition ObE! HAL - Jco%%;iﬁ%d@%gl HagPYAARARAL: (b - SR) - CRORal USARY 10-20%

ranosi de rcul' 1 go orchi ol des
4-dimethyg&thin®p{®dine id ﬁﬁrlhl%' féries HhAade - BI0°C NTRBLEHE is ed onto water and
powdered. [031] e powdered material (20 kg
then extraxddr with ebloBofboimes giviet dhcra@8opeddien athich 20 Gurkig) puﬁﬂedl to give acylated
reflux for 2 h each tinme. The extracts were conbi ned
products.and concentrated to about 30 kg, and filtered after
The crude extracts were the

[029] 3. ‘%h"rrbﬂa%@gfp %Iﬁtéh‘yg PrEne-of PIciAglcs! mw@werd@pmé@r tptpghydrofuran or

et SRS MR B L s o
corresponﬁin%aa'l‘l%h@ file @%CKQn RLi0anler sh& f%pg/‘-’ﬁf g g1€P gl Pl%gtmto water

t he O@bet anol uent were separate
and extraétdd vEhaEHIG@REREh 100gi0E Y RAER BrodeRtwhith %%ﬁ&m%nmed%tg% alkylated
(340 g) and 90% ethanol eluent (60 g )
pﬁﬂumsobtalned 70% et hanol el uent (340 g) was dlssolved in
nmet hanol and absorbed in 400 g of silica gel. After
being dried at roomtenperature, the solid was
pul verized and si eved EXAMPIELted to silica gel
col umm chromat ography (2.1 kg, 200-300 nesh) and

ERBE bt B BRI PP Rirah e S

was 1500 . Fractlons 2-3 were conbi ned,
conc emcifml-éd(,)-lﬁl‘ia-gbrcypymmomle(d —+$6)bfirRigheopy ranosige ve
orcinol (5 g). Fractions 9-15 were conbi ned,

[030] Cur@ﬁﬁk‘%ﬁ&khz@ﬁa%g Gaﬁnafa§&5'll%t:l%hl dﬂ&gnftl'i@srﬂa@é Rehe &8, HdSowdered.

or ci nol - 1- O- [ 3- D- gl ucopyranosi de (50 g Fraction
[031] ThebvferatbrnsrerigiR0 RgXwaCexhaeret Baines W00 eEtianst @00 kgPénder reflux
from et hanol to give
for 2 h eaght t:mnoThelemap(saueD% gty ngl/asihaseent(aledt6 pbeut 30 Reghndcfiipyred after 12
i de . [033] Structure determ nation: The
h depos‘“@ﬁtf}?a‘fmﬁieo?’ﬁ{af: SRR e Bmatoraphed of adppRl aper OPOTOUS resin column

(e weisBRITPL B o REFLIAELE, RRLTHAEE AR g0 b v
ethanol, 4n -586(3'31@ S09.C bhiBR! ?2153 V‘fOt’/h ngp%yéﬁlf\lﬁﬁg e bS‘% ethanol eluent were

magnet 1'c resonance spectra

separately gftlcRtedaardr %brawgrvﬁ@ﬁcﬂo" OBRINET0% rétkﬁ@@lg’lu%tt (346“@ and 90%
as internal standard. Materials for columm

ethanol eloemtd6@®pogr aphy and thin-1ayer chromatography silica
gel were from Makall Goup Co. Ltd. (Q ngdao Chi na) .

[032] The[ (Qo%élleci\l%% :ethgfxgli erlll?elni 8‘3'49g‘3'w%s%i§/581c\)183 l1’naIQ1E=,)’5‘|anoq and absorbed in 400 g of

silica gel. After being dried at room temperature, the solid was pulverized and sieved and subjected
to silica gel column chromatography (2.1 kg, 200-300 mesh) and eluted with
chloroform-methanol-water (90:10:1 to 70:30:3, v/v/v) to obtain 26 fractions. Each fraction was
1500 ml. Fractions 2-3 were combined, concentrated, and crystallized from ethanol to give orcinol
(5 g). Fractions 9-15 were combined, concentrated, and crystallized from ethanol to give

orcinol-1-O-B-D-glucopyranoside (50 g). Fractions 22-26 were combined, concentrated and

7



Mol ecul ar formula: C13H1807; 7 Me Mol ecul ar wei ght:

286; 5 Properties: Light yellow powder; 6 ~ 3 OH HO 6

O12 [a]D-63.03 (c 5.95, nmethanol); 5 0 W

(met hanol ): Amax (logs) 279 (3.19), 273 (3.21), 219

. (,3:.99 204(]—|1 (4,.58) ; OH | R (KBr).: vmax ,

erysalliz<f 8 gt g ot 01%@@,-1-ﬁ@%?—g?&cm,yramﬁ?kﬁ&]—&%gmopyranoslde

(-): mz 285[(M1) 100], 123 [(M1l-glc) 87]; 'H NWR
(10 g).

(CD30OD, 400 MHz) 6H: '6. 41 (1H, s, H2), 6.36 (1H, s,

[033] Stn}:{n%)f 5de§e£%§-?{1%'§li_il' ﬁ‘e's oﬁ'ﬁ%% 5(3‘:2%’1%-@?\&'%?%@10% 'S%l_’%lﬁ (QC polarimeter;

UV-VIS sp&fralwérs obfairk) wiﬂhleim/( ﬁlOACsﬁk):troﬂnEth AR (data Werd)colld@ed 4n a Bio-Rad

1 110.0 (d, C-6)
FTS-135 gyeﬂromﬁﬁ »gA‘HK%C pie?l)ets ?Bclgar( alag@_tl(g l)esonpgcel( (Hle\(ﬁgagd 30 NMR)
spectra W[Zﬂe ﬁl]n(éjn aCBAJk}r DRZ&O@ ipgetr&néex) in @?)CE Glith ﬁ%%_%% bn_zemal standard.

Name: Orci nol [ ecul ar il a:

Materials foracappmn Ivbltoemﬁmaapmaeanghhm la9et; chrnRogreplnst sitisa géli whre from Makall

yel | | & er; WV (nethanol): ,ax (logs) 281
&°“pc°(§{d28(?‘?“£@d?5%z’g’%g), 204 (4.59); IR (KBr): vmax 3313,
[034] Nani&0rciddAtO-f-Digycdpyfdnoside32, 1208, 1148, 1032, 973

cml ; EI-MS (70 ev): mz 125 [(M+1)T, 8], 124 [M,
Molecularl@8hulal@3HEOM 1) -, 55], 107[ (M+1-18)-, 7], 95 (12),

77( 821 8 'H NVR (CD3CD, 400 MHz) 8H 6.14 (2H, brMe
Moleculamwgg t5$86;6. 10 (1H, brs, H4), 2.16 (3H, s, H7); °
b 3C-NMVR_ (CD30D, 100 MHz) Sc: 159.2 (sx2, C-1, 3).16 5 OH
ror»efﬂ@S(&i&iltyélozvp%\yderlos 7 (s, G4), 1412 (s, Gp), 621(5 A

[odp -63. O%?é‘f %8?1&&% D gI ucopyr anosyl - (1-*6)] - ( 3- D-%
uv (metl\?\igigght : ax4;l{4g; ?Czwzbg("s_ o9 59 95 251 U R8Rgs) Mphecdl

(4.58):

IR (KBr): vimax 3495, 3385, 1620, 1596, 1175, 1076, 1032 cm™;

FAB-MS (-): m/z 285 [(M-1), 100], 123 [(M-1-glc)’, 87];

'H-NMR (CD;0D, 400 MHz) 8x: 6.41 (1H, s, H-2), 6.36 (1H, s, H-6), 6.29 (1H, s, H-4), 4.84 (1H,
d, J=7.3Hz H-1'), 2.22 3H, s, H-7);

“C-NMR (CDs0D, 100 MHz) 8¢: 160.1 (s, C-1), 111.4(d, C-2), 159.2 (s, C-3), 102.4 (s, C-4), 141.3
(s, C-5), 110.0 (d, C-6), 21.6(q, C-7), 102.5(d, C-1), 75.0 (d, C-2"), 78.1 (d, C-3), 71.6 (d, C-4"),
78.2 (d, C-5"), 62.7 (1, C-6").

7
[035] Name: Orcinol Me
5
Molecular formula: C;HgO»; @OH
Molecular weight: 124; HO 12

Properties: Light yellow-white powder;

UV (methanol): Amax (loge) 281 (3.20), 275 (3.22), 204 (4.59);

IR (KBr): vmax 3313, 1629, 1601, 1512, 1477, 1332, 1208, 1148, 1032, 973 cm’';

EI-MS (70 ev): m/z 125 [(M+1)",8], 124 [M, 100}, 123 [(M-1)", 55], 107[(M+1—18.)*, 71, 95 (12),
77(8);



6 '")-OH Properties: \Wite anorphous powder; - 3 HO
6" O6'" 012 MP.: 117-119'C, 5 05 O OH FAB- I\/S'
(-) (mz): 447 [M1]"5 123 [M1-2glc]; 4" 21" 4 OH 1

vl 0 190, O, GHEER 0,53
13C_NM14 (@E3©ﬂ; 1ido MHzi 5& 1%9@(5'@ A H; !3) 1987;1 (5923 5’&'&;‘6)(, i%‘% (), 1412,

C-5),21.603@Y7)8c: 160.0 (s c-1) 102.0 (d, G 2), 159.2 (s,
- gp% )7%11 2 (d C-4)5 141.3 (s, C5), 109.8 (d, C6),
7 (s, 102.1 (d, G1'), 74.8 (d, G2'), 77.7
[036] Nap&? Qrcsu?}- -lebt#)(géucomranopvl -(47>6)|{FlD-ghuB) iy réBos6d t |
(d, ¢1 "), 75.2 (d, CG2"), 77.8 (d,
Moleculsg 1§ “13%9%28 O 4y, 779 (d. C5"), 62.6(t, C6").
Moleculw.ﬁ? f.oPreparatl on of 1, 3-0-diacetylorcinol [03\’7‘1 5 4

K charged with
und- bottonmed fl ask was g The /_\>_OH

d orcinol (1.24 g, 0.01 nol).
Propemergz‘gﬂél?}agﬁm%g#g?aewﬁgs stirred at roomte &t ur ey J1 23
M.p.: 11&EE9C; anhydride (3 nml) was added dropw ss—OAf eg. 0

being stirred for 24 h at room tenperatur "
FAB- MSr(@a(m/ZbM'h{Mt]dr a2%@Nl-pdpkcgd into 200 ni ce z

m xture was extracted with ethyl acet&te xEcEH

'H NMRnQ‘*f)OWC@ﬁ@Qi@@I Pelyei Bl bisete2lh Gl (&t vvashed 3 tinds

Wi t dr.ochl id 3 times wth saturated )
brs , H- 4%@@@@@ Hog 8 gy 7 da Yot ekt S3bidusir 773 Hz, Ho1v, 2.21
3H, s, H loride, dried over Na2SO4, filtered, and evaporated
( “dryness under vacuum The crude product was

13CNMR5(;~!§5 @@HEO‘CDEOE') 5 0@6@6'(50 15“2%2;{? éggétégﬁifg?@a@%),t 12 d C-4),

uted wt trol eum g
141.3 (s, @-$§ 109 83(d0€cb)aget7>(k O G| nr?dz I(Q]d &19, 74/8 4.9 98%7. 7[(9?@}) 71.3 (s,
Nanme: 1, 3-0O Di acetyl orcinol Mol ecul ar to
C-4), 77.61dHI-B049.6 6, &), N6 (& C-1 "), 75.2 (d, C-2"), 77.8 (d, C-3"), 71.5 (d,C-4"), 77.9

(d, C-5"), 62.6(t, C-6").

EXAMPLE 2
Preparation of 1, 3-O-diacetylorcinol

[037] A 100 ml round-bottomed flask was charged with pyridine (40 ml) and orcinol (1.24 g, 0.01
mol). The reaction mixture was stirred at room temperature and acetic anhydride (3 ml) was added
dropwise. After being stirred for 24 h at room temperature, the reaction mixture was poured into
200 ml of ice water. The mixture was extracted with ethyl acetate (3%50 ml). The organic layers
were combined, washed 3 times with 5% hydrochloric acid, 3 times with saturated NaHCO; aq.,
and 3 times with saturated sodium chloride, dried over Na,S0q, filtered, and evaporated to dryness
under vacuum. The crude product was subjected to silica gel column chromatography and eluted

with petroleum ether-acetone (90:10, v/v) to give 1, 3-O-diacetylorcinol (1.87 g, yield 90%).

[038] Name: 1, 3-O-Diacetylorcinol 7

Molecular formula: C;1H,Oy4; 5



Mol ecul ar wei ght: 208; Properties: Colorless oi
Structural data of 1, 3-0-Di acetylorcinol: ESI-M (+)
m%: 231 [MtNa]+; IR (KBr) v,,,ax: 1769, 1602, 1592,
1466, 1434, 1369, 1292, 1198, 1124, 1036 cm1l; '"H NMWR
), SH: 6.78 (2H, s, J = 1.9 Hz, H4, 6), 6.71
MOleCUIaE%Eigﬁg,z‘)?’: 1.9 Hz, H2), 2.30 (3H s, H7). 2.19 (s,
: : MR (CDC13) Sc: 169.0 (s, CH3CO, 169.0 (s,
Pmpeme%:?%"é’o@%g‘i@o.g (s, C-1), 150.9 (s, C3), 140.3 (s,
Structuradab of 11 390Diaébtylbretol: 119. 7 (d, CG6), 112.5 (d, G 2),
21.2 (q, CG7), 20.9 (q, CH3CO, 20.9 (q, CH3CO.
ESI-MS (EXAPRE] BMPNapar at i on of 3- O acetyl-orcinol -1-0 (2, 3,
4, 6-tetraacetyl)-p-Dglucopyranoside [039] Orcino
IR (KBr) vag86! 1) 16 1893 986&dd 34,1309 r 1292n&1 9820124, 1036Tde’;

1 r lQn mixture was stirred at room tenperature and
i NMREEDE B Arhilies (5 8 32 254 6 B Al dect Ao h-B 230 GHL 5
H-7) 71&25 g{;l being stirred for 24 h at roomtenperature, the

" reac ?’on m xture was poured into 50 m of ice water.

B3c NMR%@?GH})’@CU'I@M@S? CHBED) 2ot s%%ﬁ?ﬂgg@ﬁgﬁggsg%t(ﬁg) 1403 (s,

he organic layérs were co
C-5), 1194 il 8%), hyslrqahlcos) a1asid, C32) ia1ES (M ¢17) s206 0@t €H;CO), 209 (q,
NaHCO3 aq., and 3 tines with saturated sodi um
CH3CO).chl oride, dried over Na2SO4, filtered, and evapor at ed
to dryness under vacuum The crude product was
subjected to silica gel colum chromat ography to give
3- O acetyl - orcinol - 1- OEXAMPLE!3
6-tetraacetyl)-(3-D-glucopyranoside (421 ng, yield
Preggytion of; 31 ﬂﬁ%komr@l—/xc@té; 3,0k 6itetypacetyd)-pD-gBicoyragoside

tetr etyl)-J]. - l.ucopyrangsi de_. Mol ecul ar formul a:

1039] Orees (BRe5TY s digismhad i e fei 338 rpetion Mptey6 s jseged at room
' I $ eh; T c . ESl- (+)..
temperatu\r{n@ liutnc?%(%gg r’i%ﬁéﬁ%egf\g% 25 n@%@ %aga%eé ﬁd‘cﬁqvﬂse‘( %é‘}ey'v@elgg )stlrred for 24 h

at room témperature, thé 28actidf 2Mxtut Vs pdared inth2 43 ljo%]rée &m : Hi
>"OAcl ' TH NVR (CDCL3) SH® 6.68 (1H s, J< 1. ‘FE*&%, xture was
extracted Gvifitliyl Heetate (3x20 thl)9 Thiz prgaficAdyefslwkte ®mbined, Wahellz )times with 5%
5.3 0-5.22 (m 2H), 5.14 (t, 1 H J =09.7 Hz), 506 (1
hydrochlgsic agid, 3 times with saturated NaHCO3 aq., and 3 times with saturated sodium chloride,
dried over Na,SOs, filtered, and evaporated to dryness under vacuum. The crude product was
subjected to silica gel column chromatography to give 3-O-acetyl-orcinol-1-O-(2, 3, 4,
6-tetraacetyl)-p-D-glucopyranoside (421 mg, yield 85%).
[040] Name: 3-O-Acetyl-orcinol-1-O-(2, 3, 4, 6 - tetraacetyl)-B-D-glucopyranoside

Molecular formula: C23H5012;

Molecular weight: 496; I\Zle 4
Properties: White amorphous powder; OAc 65 3 OAc
ESI-MS (+) m/z: 519 [M+Na]’; 4 6'5. o ol 2

IR (KBr) vmax: 1759, 1625, 1590, 1373, 1241, 1211 em™; Aﬁ- u 2 OAR

'"H NMR (CDCl3) 8y 6.68 (1H, s, J= 1.9 Hz), 6.63 (1H, s,
J=19Hz), 6.54 (1H, s, J = 1.9 Hz), 5.30-5.22 (m, 2H), 5.14 (t, 1H, J = 9.7 Hz), 5.06 (1H, d, J =
7.5 Hz), 4.28-4.14 (m, 2H), 3.89-3.85 (m, 1H), 2.31 (s, 3H), 2.27 (s, 3H), 2.08 (s, 3H), 2.05 (s, 3H),

2.04 (s, 3H), 2.03 (s, 3H);
10



7.5 Hz), 4.28-4.14 (m 2H), 3.89-3.85 (m 1H), 2.31
(s, 3H), 2.27 (s, 3H), 2.08 (s, 3H), 2.05 (s, 3H),

2.04 (s, 3H) 2 03 (s, 3H) 10 13C NMR ( CDCL3) be

170.6 (s, 170.2 (s, CH3CO), 169.4 (s,

it i L T O T A NG ST
169.3 (s, (4 o )4)157 23(?7C§&(F51 1C( )C(%??ldét% 6(C€s %?5)1&7 7(? 6. é&, Y51 9
107.6 (d, %,298%80%(% ﬁ))lg)%AéffgL@ 19,75 (a,.c-3%, 1. 6% @2'%0@22 @0ch), 62.0 ¢,

E 4 Preparation of
C-6), 21.61(q,i ®3),-21- 1 @ CEH;CORQO16(g; CEBGOsPYr anose [ 041]
Tetra- O acetyl -rhamopyranose (36 g) was dissolved in
a mxture (100 m) of hydrobrom c acid and acetic
acid. The reaction m xXBEXAMMSE stirred for 5 h under
| ight-protection. The reaction m xture was poured
i nt o 508replarafior efeorpiaobil-tetrd-@sacetat tisumwepyiramesey |
acetate (3X500 ml). The organic |layers were conbined,
[041] Tetiga@tasetyBrhammopyanose (Rated rwas3lissolved imia trixB96 [\H]GO@:Q dchydrobromlc

e T A —

mixture WARCHUUARd tht@iS00 hiedf e vateehid ekiRafaiORIR %ﬂmwbetbnreomg@o ml). The
[042] Orcinol (12.4 was dj ssol ved in chloroform 2

9)
organic layess Wetgeeqnebiegd; BHAhad mesywih qur r 2 HMgh AViths%esiIehiG , and 3
ti tllf'¥£j[[1%djs%dﬁf?lll LhibQge, Gé
mes wi tenperature vvasbrg]el g egd t%garSTg%% ll‘?u%(% ‘ﬁﬁ&g},&;{%&;ed to dryness under
vacuum t¢ give 4et@-Qeasetyl- rhahunpyx]aymsarhbsymdbr onmi de (0.12 nol)
di ssol ved in chloroformwas added dropw se. The
S stirred nt|I .the.reaction

(0421 OrERTad A B HSBER ™o BRI 0PSB reasyon Bugg wps sired and
5% sodluﬁhﬁy%xmsso@mo%s&gdm B)Owds aé?i Sﬁ/ﬁéﬁyﬁfeq é&é uffe @%ﬁq'alsed to 50°C,

The”m xture was ext acte Wwth eth

solution &¥ B8 kt€a-DAYRLE rNRER pGRARBEYD Qﬂ‘omms(l’@el‘i IWbF) hhs%@tv‘éﬂ ah %ﬂloroform was
sodium chloride, dried over Na2SM4, [tered, and

added. drm»apﬁorﬁmedammndnm\mssvas ndeed \aadﬂ‘tﬂmnﬁl[hhe cesaudm pag dumipleted, then
was subjected to silica gel colum chronat ography and

poured intq La%e! of ich veatery Theaptd tves @djysted 60 durrithe % dydrogBlotic agid: Whe mixture
was extra:(:tfd 8}\7&- et§ rlgcgtggo é 81%;%_ %‘?gw" gL gtnog%fg%p S\’Jx(?ith saturated sodium
chloride, 8§ &i B%r I‘{I}a& Qa'mf)egé/dé %Fc‘i) ?gagLJ%]E%A toS rgj/héjsrsnun etrhv(z)i)éllludrr(le {"}Qe' c::l'rﬁde product
was subjeied t%osilhc:b %&tcﬁﬁm@‘ @ﬁ@ﬁﬁtlo%fali‘)ﬁmﬁ@)éfﬁ&f)%h(e g@%céﬁte'—ﬂrétroleum ether

nmet hanol After Dbeing stirred for h at

(5:1, vv) tceg’(pebﬂﬁrwiﬁ tetrhue) -i@etrhaindPyrdnese( Verg, fieldtgod) zed with
5% hydrochl oric acid. The nethanol was renoved under

vacuum after addition of distilled water (50 ml). The
m xture was extracted ENAMPLISstanol (3X50 m). The
organi c | ayers were conbi ned, washed with saturated
sodi um Preparation of orcinol-1-rhamnopyranose

[043] Sodium methoxide  (0.18 g) was  added to a solution  of
orcinol-1-tetra-O-acetyl-rhamnopyranose (4.14 g) in methanol (20 ml). After being stirred for 2 h at
room temperature, the reaction mixture was neutralized with 5% hydrochloric acid. The methanol
was removed under vacuum after addition of distilled water (50 mi). The mixture was extracted
with n-butanol (3x50 ml). Thé organic layers were combined, washed with saturated sodium

chloride, dried over Na,SOy, filtered, and evaporated to dryness under vacuum. The crude product

11



chloride, dried over Na2SO4, filtered, and evaporated
to dryness under vacuum The crude product 11 was
crystallized fromethanol to give
orci nol -1 -rhamopyranose. EXAMPLE 6 [ 044]
.cinol -1 -0 [.3-D gl ycopyr anosi de prepared according to
was cryst%&ei\(}g%gn fﬂ\%(g%%lgb‘%&}é?}ﬂg'{'ﬂ"a%?g@g?%r i njection. After
bacterial filtration (0.2-0.45 mfiltration), the

sol uti on was sub-packa into vials, sealed, and
sterilized to give inj E%th‘&6
i N9la-1h - - .Y C si de. 045].. .
[044] Oreiob1 0 ¢Rcbily i ok NN & B ne (SERRBIPLE L eghiseptess in
water for fRfdMBh B fler WG e $3RAYRH 01200 4D gt f?l'ir'aﬂb@f B8 sHREBH wad Kub-packaged
injection. The solution was filtered By vacuum
into vials fsehled,ahi sterilizddng giveBHRBAGT of drbinbe! -O-BiD-LELEsrhdsied
precision filter (0.2-0.45 pmfiltration) under
bacteria-free conditions, sub-packaged into anpoul es,
and seal ed after |yophEkiaMapregmw to give |yophilized
owder for injection of orcinol- |
[045] Orcinol-( -H-Ryigincopyramosids mreparédaivbtdngto[ FIMEMPLE 1 was dissolved in
. Ocinol-1-0(3-Dgl ycopyranosi de prepared according to
bacteria-fieg appar fon iigstion. Yo solptipn wax fitered hy yaquumyfiNmatipowsieg a Buchner

o, R ED 208 L SR L e Do
4 ' -1-Q.(3-D ' C
sk SN bty SR B8 R A RAEAR 05 8 i

of orcinolang- topgranBsige.pr epar ed by m xing
or cilﬁglag-]r-%ﬁr( 3-D-gl ycopyranoside with excipients in
wei ght ratios of the conpound and exci pi ents between
1:5 and 1:10. EXAMPLE gQANPBE 8
Orcinol-1-0][3-Dglycopyranosi de was prepared
[046] Orcanto+@HBAY-gtysoffdidside prepac¥ddccbidifg td EXAMPLE 1was mixed with
.. orcinol-1-0(3-Dgl ycopyranosi de was prepared
excipientsgg gpiediongler vjecbor ehericookl -OrtratisopyEdosidel IFhd ve{gBd}io of the
i nol -1-Q [ 3- D- gl ycopyranosi de was prepared
formerto%ﬁ%‘?%i%%@ EXAMPLE 1. Capsules and granules were
prepared by m xi ng orcinol-1-0O (3-D gl ycopyranosi de
with excipients in a weight ratio of 5:1. 12 EXAVMPLE
12 [050] Orcinol-1-O (B PLESoyr anosi de (12.4 g)

[047] Orcﬁl%ﬁﬁ)%—ﬁ-cb%f:y%%}gar?o%iJeowg)gé%%(% zg'c’corS 1r€jlgr t%hE)ggl(\)/[%LE 1. Tablets, capsules

and granules were prepared by mixing orcinol-1-O-B-D-glycopyranoside with excipients in weight

2

ratios of the compound and excipients between 1:5 and 1:10.

EXAMPLE 10
[048] Orcinol-1-O-B-D-glycopyranoside was prepared according to EXAMPLE 1. Oral liquid of

orcinol-1-O-B-D-glycopyranoside was prepared according to conventional methods.

EXAMPLE 11
[049] Orcinol-1-O-B-D-glycopyranoside was prepared according to EXAMPLE 1. Capsules and
granules were prepared by mixing orcinol-1-O-B-D-glycopyranoside with excipients in a weight

ratio of 5:1.

12



g), lactose (200 g), nenthol (5 g) and sodi um
carboxynet hyl starch (183 g) were m xed and further
prepared to be troches as functional foods. [051] For
a better understanding of the essence of the

i nvention, the pharma ' ffects of
phar maceut i cal comosf&%ﬂtﬁﬁtﬂ?ai ning orcinol or its
[050] OrcEHRII-11 Y@IpLy %$y %RMJ‘@%@%) p?@;lar ccbr% J%rtBﬁzX@&?F Itetrs]t%rsch (600

wer e studle wever, 1t Sto
), lactos@(m%?tmdﬂﬂh& '(‘5 %szhd' sodinat cdrb&lytnﬁ';@h}ll @tarélﬂq 8% %?%Ife' Iﬁlxed %{nd further

details described. Experinent Phar macol 0gi cal
prepared wfbe@REhesred foRtibnArfbodbe pr essant effects of ORG and O?
with dose-effect relationship in the tail suspension
test (TST) and forced swmtest (FST) in rats and m ce
[051] Forla bexpenderstandial ofethb es®n§d 62} hekinmentivg, thec phamacological effects of
rague- Dawl ey rats (Certificate Nunber:
pharmace}é\a@kﬁe@ﬁ%ﬂ?@o@am)lo of¢ingh ehiss Hedyatives and pharmaceutical carriers or

ocien SRS HIEA' oSO o OB BB He Bl o i o

of experinments and wei ghed 25-30 g. The
the SPeCIf%J&gﬁ\%g}sgg&ﬁbg& 250-300g. The nunbers of animals in each

group are shown in Tables 1-5. Orci nol (OR),
orcinol-1-Of -D-gluco anosi ORG), '
orcinol-1-O[ (3-Dgl uc@%@*}rgﬁgg (1 >6) ] - (3-D- gl ucopyr
anOSI de (Mharﬁm’%ogamaﬁ&ﬁgylop(ﬁi@(ﬁhd g7 2Ac), and

| -orcin

1 Antidepesapf St @t of PR@ @dg%cwyr%ergffe@t relxignsinip) in thetail suspension
test (TSTWEIﬁ@%’l%Qd awinP i @;RQn%@mdelﬂlc; 2, and 3. Animals

wer e divided int experinmental group wth
1.1 Experdmehtal evethadlsses, a vehicle group, and two positive

l052) ko8 e S RpaBRF ThIe L HoR PR it Rt iR 2003-16)

from the Mlslﬁtﬂﬁd‘tﬂ”ﬁ;:pﬁ@menthlt Aim,maﬁﬂ‘P@Bple NeIo2PiEal G QRchhan PR® ke, were used. The

(P? gl ssolved in nornmal saline, In positive
mice Wef%érﬂ WS?ké q &% the RRgIARING Of wEPETHRENts ARd wm@ecéaéﬁ@rgda@e irats weighed

250-300gN AhEBhurtakd g aqﬁ}ﬂélé' . ?&Qho%]l%up/ MR Hm Yles -5 Orcinol (OR),

soni cation. The dose o am ne or venfaraxine
orcinol-1-053 Ay tlagopyrimesideg. or i . p. inJ ection vol une was O. 1 (ORG),

/100 0.1 m /100 gi
OTCIHOI'I'ﬁé(%B @b@gfr@ﬁé%l |(ﬂ_’%ﬂg%?'j) ?Héo@%ﬂgﬂrséileus(%@ st]eltfcb‘ﬂla%ﬁtylorcml
- ' g i S .
ORI SN0, 2 €A ALS e onco
were prepgred gscaidias ve Fkamples he, endd nAmnmlsewerd: dividéd 1n£mah B(phrlmental group

with dlffepeqlft Q{oges E%eF‘% rt&)%{gnt aen%otqu]ﬁ%si]tfv& cécrntr@ )Iércﬁlps ﬁgpﬁawwmlmxpramlne
group (Slgme,omaieldanalmﬁaHSB) aild a venlafaxine group (Wuhan Yuancheng Co., Ltd., Batch
No0.200701001).

[053] Drugs: ORG was dissolved in normal saline. In positive controls, imipramine or venlafaxine
was suspended in normal saline containing 0.5 % CMC-sodium by sonication. The dose of
imipramine or venlafaxine was 15 mg/kg. The i.g. or i.p. injection volume was 0.1 ml/10 g in mice
and 1 ml/100 g or 0.1 ml/100 g in rats.

[054] FST in mice: The apparatus consisted of a cylinder (24 cm high x15 cm diameter) filled with
water to 17 ¢m deep, at a temperature of 24+2°C. All drugs and vehicles were administered 24 h
and 5 h before the FST started. The immobility time of mice during the last 4 min of the total 6-min

period was recorded manually.
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[055] FST in rats: There were two swim sessions in
each experinent. First, a pre-test sw msession for
15 mn was performed and the imuobility tinme during
the first 5-mn periods was recorded manually. If the
[055] FST inmedts:] Theye trereetwaassviinQ@ssidaisgn @acl ©@etiehtt Firéth® prfedestWd8m session
. rejectedq. Al drugs and. . vehicles were_adm nistered
for 15 minjvaspefformed nd e pmaroplity tiiee grdog &t firsidrimig enpsiodn was recorded
manually, TWRRE YmfdBI1it) AMeS wakd L lonk NG ROEHLAS theS Was “?gé&tgﬁl’ All drugs and
, the immobility time during the 5-mn test session was
vehicles wese @eonerdstered riwadel ap.0 4nd5e] h aBTr the pre-cast sviint sedsiogsTwerdy-four hours
hi ¢l dpgi ni stered 24 h d bef the TST
sfer the YEREE im0 e d N dE By PRE dfnduTipeot ape it was recorded
manuallyattach their tails at 2 cmof the tail tip to a
hori zontal bar that was placed 50 cm above the floor

[056] TS'hin pHge: Ak diugs aph yateles Wetscadministired 24 handrd hheforagh6 TST started.
. ' C lysis:.. The .

e P40y SRR Nty 85 s 0 AEALYEL 3 Do

that was plg¢adg5(SmBSbote theofldananfehe @atipachanes. Bt inarobilityotins during 6 min

e made using one-way anal yses of variance (ANOVA)
was recorﬁ%‘{ﬁnﬁ}b@gy‘by the | east significant difference (LSD)

[057] DataBfifalysish Theireduiltk iafAeGPesk VS meas + M ahd RerParfdRrzed T g SPSS 11
ED50 val ues were cal cul ated using GraphPad Prism
software. {OMPAEFQNS bENeqRegrgnpssware madeysingien-ways ardlyses bEwariaice (ANOVA)

i g. 4 . Se- | bilit

followed Ffhd leafh deflicdiPBittPed RPSHTUS T BISACATIR] ot ser ac P <005
The EDsootlukbstwelei daldujatéd weing GlapRPadP st stwsre( NO/ kg) ani mal s
L2 R nean SEM) value NS 1 m /100 g 30 179.50 = 5. 32
-2 Resuls 0505 10 187.20 f 11.97 0.60 0.125 20 181.50 t 8.19
1.2.1 Antﬂiegﬁesszglt:@fzgt (%Q)ﬁa}?hgg oh B flyats 0- 006 0.25 20 121.05

f 9. 44* <0.001 0.5 20 113.70 6.74* <0.001 1 20

96. 3gble . Pose-ipmoplityiR® elat®nghip@d ORG (162) ianGST(A ratd 20

84— OGP0 —<O—HO+—B—26—9¢—36— 5—864—<0—001 16 20
Groupgl' 40Do% él. (n§g6/ig)<o OOWmber of Immobility time (s) P
animals (mean = SEM) value
NS 1 ml/100 g 30 179.50 =532

0.0625 10 187.20 £ 11.97 0.60

0.125 20 181.50+8.19 0.86

0.1875 20 138.90 £ 13.31* 0.006

0.25 20 121.05 £ 9.44* <0.001

0.5 20 113.70 + 6.74% <0.001

1 20 96.87 £ 7.40* <0.001

ORG 2 20 91.60 + 7.06* <0.001
4 20 84.40 £ 9.20* <0.001
8 20 94.30 + 9.86* <0.001

16 20 91.40 £ 11.36* <0.001

32 19 107.26 £ 10.74* <0.001

64 20 105.90 = 19.77* <0.001

128 20 103.00 £ 17.42% <0.001
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32 19 107.26 f 10.74* <0.001 64 20 105.90 = 19.77*
<0.001 128 20 103.00 17.42* <0.001 14 Venl af axi ne
15 10 100.80 9.84* <0.001 |Impramne 15 29 92.72
7.09* <0.001 *P <0.05 (one way ANOVA foll owed by

LSD). [0584 The dose- gjfect [relajjpgsbopqsef ORG <0001
Venlafaxgaem nistered orally in rats|was evaftﬁa é
Imi ram?lr?ec' easedid he i nmmobilpdy tinqe angh the 7qf9f*ect was <0.001
p ghificantly dependepnt on the dose (Table 1). The

* s 4 ng/ kg, and the ED50
P<6%%@{)ut§1§NWfoﬁéweg?%“S¥ﬁAnt| ggprgssant ef fect of
[058] Thergoseiefiget) rftbwonsrrpwf ARCe qdpsoisterad oradypinesantwast amvuated ORG

decreased%c% M@%bﬂg’qlﬁﬁ.ﬁhf {h%deff‘eggw s[aglg?lﬁﬁ%nt aecgpeéﬁgbef ﬁxg dtoﬁee& able 1). The

dose of thefbkstctffionag wab g mid/ke ant khe EBE},&V&QBbum’)I fg/kgose (Table
se of the best_efficacy was 3 ng/ kg, and

122 Anttf#ereéwv ﬁ@&gt AHRE G2 2nfy ki micghl e 2.
[059] In tRO peestAERRYy! ORG tvwﬁdrhﬁll @érb@ ﬂ?hatmoﬂ arg??h(tsef&e)mé f*‘S’F‘?’t-Erted The

in mce Nurber of | nmobi l
lmmObllth’rtyﬁkg)fCTWdr@hé tl(emﬁwt vasmgmﬁmdy dmer@lerlt mh ;t}ﬂeOdqg;e Ilele 2). The

8..5 3. 04 6 186 30
dose of thpSgsuicady s S rige S0 BoBBa g groutimein. 001 0. 75
60 T8 ﬁ.ﬂ)os@.lﬁﬁobﬂﬁy@ﬁie relation&p &Q@R@%. g9iPBST irMhide01

oRG.3.78 114,41 6.23 * <0 001 6 70 129 76 5§ 9O*
Grourco, QoDosagmebel b 36 & G0+ |<0. oo "aeCheY SE G T P
5.39* <0.001 Ven| af aximas 15 |78 134. 2@nead +/$EM¥0. 001 value
NS 0.1ml/10 g 108 178.50 £ 3.04
0.093 40 169.35 £4.32 0.26
0.186 30 155.30 £9.19* 0.01
0.3725 30 137.57 £ 6.41* <0.001
0.75 60 139.45 + 7.04* <0.001
L5 60 127.23 £ 6.63* <0.001
ORG 3 78 114.41 = 6.23%* %0.001
6 70 129.76 + 5.99* <0.001
12 70 122.71 £ 5.56* <0.001
24 70 121.57 £ 6.13* <0.001
48 69 135.36 += 4.60* <0.001
96 .50 145.34 £ 5.39* <0.001
Venlafaxine 15 78 134.28 £ 3.76* <0.001
Imipramine 15 79 131.20£3.91* <0.001

*P <0.05 (one way ANOVA followed by LSD).
1.2.3 Antidepressant effect of ORG (i.g.) on TST in mice

[060] ORG was administered i.g. at 24 h and 5 h before the TST started. The immobility time
decreased and the effect was significantly dependent on the dose (Table 3). The dose of the best
efficacy was 12 mg/kg, and the EDsy was about 0.73 mg/kg.
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I mpramne 15 79 131.20 3.91 * <0.001 *P <0.05 (one
way ANOVA followed by LSD). 1.2.3 Antidepressant
effect of ORG (i.g.) on TST in mce [060] ORG was
adm nistered i.g. at 24 h and 5 h before the TST

st @fdbel3. Didse-immobit) tiine relatienshitesfGRSHgaMATENén Bideect
‘ WA S—Si-gHH-—f-i-Caht-ly. dnnnndnnf on-the dose (Tahle 3) The

dose of the best Naﬁlfbu:afcy was 121&&{&591'(},%% tsjwe ED50 p
Group\as |dbeust(m@/ke3 |mg/ kg. 15 Tabl e 3. Dose-i nmobi I ity tine

rel gtionship of (Pé&n(nalg ) |in TST | (medncteSBMIYber of value

Llea) adad il o

; IIIILILJ; : I ty tl LI} \D) r \:! UL|.J WQU (IIUI Ny CATIT e S
NS(rrecnOlSEM;lOgal ue NS O0.1 nl/10g BH.UBL5UI5. 47 0. 1875
4016170 6656375 401556867 6-52—6-"5
30 125 @@8756 9Q * <04®01 0.75 3061170 88.896. 56* <0. 001 0.95
1.5 ]0 Z76. 18T <P, 00T ORG 330, 98, 07 _ 5. 95" <0. 0 T—
6 3c 7’275 d2* <0%®01 12 30 7B ¥65733* <0.001 | 0.52
24 so 91 Q3 t 7. 44% <0.001| 48 2010 10. 467
<0. c01 86 19 107. 68° (98 851 <0. 00 WA gfggm ne 15 20 | <0.001

102. (?Fﬁ 40. 0015 I m pram ne e ASOié%%*GS 5.71 * <0.001

D=

<0. 5 (one way ANOVA_f ol [‘owe LSD) 1.2.4
Ant i d epr gssant effecgo of OR (i.p. )93y g@'glskn mce <0.001
[ 0613} —tnthis study—OR \Aa‘_adm_m_si_e i at 24
ORGand |5 h before [the F8Y st arted T%SO‘Immng*l | ty tinme | <0001
decrreased—{Ftabhe—4)—Fable 4 —FEHHect—oF—OR{+—p—)—on
i mObi it timg in FBT in ane GRS Bos*( ny/ kg) <0.001
Nunfer—of —tmmolyir oty time—(s)—P
12 30 77.67 £ 533* <0.001
24 30 91.03 £ 7.44* <0.001
48 20 100.20 = 10.46* <0.001
96 19 107.68 = 8.85* <0.001
Venlafaxine 15 20 102.85 £ 9.34* <0.001
Imipramine 15 40 105.65 £5.71* <0.001

*P <0.05 (one way ANOVA followed by LSD)
1.2.4 Antidepressant effect of OR (i.p.) on FST in mice

[061] In this study, OR was administered i.p. at 24 h and 5 h before the FST started. The immobility
time decreased (Table 4).

Table 4. Effect of OR (i.p.) on immobility time in FST in mice

Group Dose (mg/kg) Number of Immobility time (s) P
animals (mean = SEM) value
NS 0.1ml/10 g 9 156.56 £19.78
OR 10 10 82.40 = 10.64* 0.005
Imipramine 15 13 96.38 £ 12.04 0.15

*P <0.05 (one way ANOVA followed by LSD)
1.2.5 Antidepressant effect of the derivatives of ORG (i.p.) on FST in mice
- [062] In this study, the derivatives of ORG (ORGG, OR-2Ac, and ORG-5Ac) were administered by

intraperitoneal (i.p.) injection at 24 h and 5 h before the FST started. All derivatives of ORG
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animals (nean SEM value NS 0.1 m /10 g 9 156.56
19.78 OR 10 10 82.40 10.64* 0.005 |Im pranm ne 15 13
96.38 12.04 0.15 *P <0.05 (one way ANOVA fol |l owed by
LSD) 1.2.5 Antidepressant effect of the derivatives of
decreased@R&ifimopilily Gife bSthidenn fieCEST £644 (TTAblE B s st udy, the
derivatives of ORG (ORGG OR-2Ac, and ORG 5Ac) were

ad 1T ables3. ARGt &yderlwﬁti\fe@BﬁOR@(l?ﬁﬂ on(lknrﬂb&htblﬁin%&hll:‘gﬁ ittmice

{__r } and 5 h UCF o + r\ ECT ei- arfg arl \/ﬁaLJ AVZ Y
16 decr dasembdrefi nobi | | tmmbmhtpﬁmmge in
Groupy heoég?s g(1ab| e 5). Table 5. Effect of P value
derj vati ves of (RG a(numgis) an |mmb| I(Meynti:lﬁﬂd) n FST |n
lli C LOSH \Ilg[ Kg) N IIUCI UI } IIIIUUI | | Ly e \o/
S P val Ul né)Jprgal s (medR SENM) NS RIB.68+#3107g 10 213. 60

3.7 ORGG I0 1018420 11129 0012 CR 2’:}9 010
ORGG, 7| 10 61037* <0. 001 100RG 5Ac 10 H#-20781089* 9. 61 * 0.012

0. 003 ramre15 0 149.00 6,46* < *P <0. 05
OR-2A¢ one_way RD flol 1 ow¥d by |LsD) 117 1'Pt‘fl‘eg%geutl ¢ I ndex | <0.001

ORG-SAC of alr@)tl depressaqb acti|vity olf %@5%3] In the 0003
acute toxicity test, when Kunm ng nmice '

Imipram@@n( ni st ersed ORG at gpdose |of 1751Q;6dMgg *the <0.001
L sat! tration_ _ethalogical and histological i

*P <0.05 ((méwylmomrfoﬂmm ¢y Ng abnormal . So the nedian
t oxi.c was hi gher than 1750 ng/kg.

1.3 Thergpgytit 1 T&b&aﬁi’élﬂepﬁesi‘%é‘ﬁt‘(’ﬂ PIOR@ORG in nmice in FST
[063] In fheTalgﬁQ toxie Qesr>\lil¥e'§10KHEr41iﬁ% mlcQ \ggre a'agz{nlflgtered dﬁé at a ‘?%iF of 1750

The therapeutic | ndéx In mce In
mg/kg, t 'pg)g(ﬁiedg[gggcentraqmgoeth@{pglgal- aod 7mstot@,ldag m:vesﬁwibn found nothing

abnormal E%ogﬁg'e eaélécﬁéléﬁé 5?) eff %hgg a%ﬁ%’m mgﬂtg m ce

[064] The therapeutic index (TI) of ORG in mice in FST = TDs;+ EDso= >1750 mg/kg + 0.22
mg/kg = >7955.

[065] The therapeutic index (TI) of ORG in mice in TST = TDso+ EDsy = >1750 mg/kg + 0.73
mg/kg = >2397.

Experiment 2

Antidepressant effect of ORG with time course-dependence in forced swim test (FST) in
mice
2.1 Experimental methods
[066] Kunming mice (Certificate Number: A4CXK(Chuan)2003-16) from the Institute of
Experimental Animals, People's Hospital of Sichuan Province, were used. They were 3-4 weeks old
at the beginning of the experiments and weighed 25-30 g. The numbers of animals in each group are
shown in Tables 6-8. ORG was prepared as described in Example 1. Animals were divided into
experiment groups with different doses and vehicle control groups.
2.1.1 Administration and Experimental Design:
[067] ORG was dissolved in normal saline (NS) at different concentrations. All drugs and their
vehicles were administered orally in a volume of 0.1 mi/10 g.

2.1.2 Frequency of administration:
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2.1 Experinental nmethods [066] Kunm ng m ce
(Certificate Nunmber: A4CXK(Chuan)2003-16) fromthe
Institute of Experinental Aninmals, People' s Hospital
of Sichuan Province, were used. They were 3-4 weeks

[068] Anmhajs wﬁe tiested agitn ORW (Pfmd/RE) 6XPEY il BN SnRH GriBi OBth 24 h The
5-30 g. The nunbers of animals in each group are

‘mm°b111t¥ﬁ'6%nw‘|‘5rfeq‘§8?%§h6ﬁ8r theks %@%?f’é@a@ted as described in
I ment
213 ConfIL O IS Bt B
[069] Mc@rwmpstreazedlorme/\zdth finsg/k @ ORSG oarnmcEmdr B megk@lORZe sighin 24 h. The
rmal saline (NS) at

immobiliy MLy R Teeot it S hangh it st ORC e TR and t hel
2.1.4 Effe\tebl OR@oMﬂﬁﬁdcﬁﬂ@ﬂsﬁlﬁﬁic@ﬁﬁ? (GhRk tivhe dhdammltéiﬁﬁcpim{%g
Frequency of adm nistration:
[070] MCAM%IU§at% f“étht(P}é@t(é angfkg)h Nar@enouty digy admmk@amom cansther dose of
Ly Wwthin 24 h. The immobility time was

ORGBdg/E@%Vdpgd%%é h after the last ORGtreatnent. 2.1.3
[071] TheCompabiliyonmefwadi refwdehtt 26stesS ank hy 82 heandi Bsveeks after the second
d adm nistration: [069] Mce were treated once with 6
amlmst"ﬁt? kg ORG or twice with 3 mg/kg ORG within 24 h. The
2.1.5 Dat m‘ra?lllty time was recorded 5 h after the |ast ORG

A ABYYMENt . 2.1.4 Effect of ORG on anti depressant

[072] Thearcegﬁléé'tafrréé g%}g'gsssgtﬁ ?%1 %ﬁ%l\@/{.}g %%ﬁ]i%ﬁogﬁlggﬁa-rwa Lﬂ? gl('l)%ﬁglegroups were
set as 10086lNdnQitRd Eﬁtdeﬁﬁssaﬂpﬁ&? bf g&:‘fle%rgﬂp wgsqg’alélﬁatgggg%hac%’}@%e %\I S group. A

given. [071] The immobility Time was recorde
better antidepfestant 24fett, 1s7s&10h/naiEJa2lowee|p%roaﬁth§é vhide. FRIgOM¥tmalization method
adm nistration. 2.1.5 Data analysis: [072] The results
permitted gpogmpex pane srangatie resperimSEM £r¥psTHisatistioaloallysis ywasi oreswaf ANOVA

roups were set as 100% and the

followed %}hﬁiﬁlé\gﬁ SsAnalugof B0 O Waseamsigersd pieneficastal cul at ed

based on the NS group. A better antidepressant effect

i s shown as a | ower percentage value. This
2.2. Resulty)r pml i zati on net hod permtted conpari sons anong the

ne- wa

2.2.1 AniRIREERARe: O ay irkeds® hqdled B 3R BB Gienin 24 b on
FST in mives consi dered si gnlfl cant. 2.2. Results 2.2.1

0751 R GRS SRk Py S5, A LT 0 hEIERSAeS e

mgmﬁcan% 1% gronfedleavdds edMmifles WetheORE Table B3 STHY LRI B8whthat the best
The i ymobi l ity tinme decreased
drug effect was obtained after'2 or 3 times of administration within 24 h at intervals of 10-19 h.

Table 6. Frequency of administration and antidepressant effect of ORG on FST in mice

Group Dose Frequency of administrationin ~ Numbers of  Immobility (%NS) P
(mg/kg) 24 h animals (mean £ SEM) Value
NS 10 100
3 1 10 83.57 + 6.66 0.098
3 2 10 64.98 + 5.96* 0.001
ORG 3 3 10 65.65+9.67* 0.001
3 4 10 89.81 £ 6.50 0.302

3 5 10 91.26 £5.93 0.375

18



significantly in the groups treated 2 or 3 tines wth
ORG (Table 6). The results show that the best drug
ef fect was obtained after 2 or 3 tinmes of

adm nistration within 24 h at intervals of 10-19 h.

P < 0 Q8 fork e AN QYA T et b0F SR on FST i m mice  Dose
Frequency of administration in Nunbers of Imuobility

(9WNS) P Goup (ng/kg) 24 h animals (nmean SEM Val ue
2.2.2 Comparigpmgfantlepressarg 3ffset ar6oss diffeded fréqientizs f aBMinistration with

* 0. 001 3 310 65.65 f 9.67* 0.001 3 4 10
thesam“?@‘%@?%"‘%‘?‘?ﬁ%oz 3510 91.26 f 5.93 0.375 18 *P <
n NOVA fol | owed LSD) . 2. 2.2 _Conparison

10741 Wi et W VMNP b iR RGP Phickiaied » GHERR IS m 24 b, the
; 1:4Qf ¢ i 400 50N, eS i gse W thin.24.
b i e Db B b o35l heiitice weated
twice witloB mighk€ OR@ infe4dh mg/ kg ORG in 24 h, the imobility

times decreased in all groups (Table 7). But a better

Tbtect tThesame Hoseradiministieosdl tiviceattadch betted agidepretsadt d¢fipckan when

ORG in 24 h. Table 7. The sane dose administered tw ce

had a better anti#bppistesehencsiwitin 24 han when

admnrstered once_ wtmn €4 T Frequency of —Dose .‘\iuu’r(;c.)
of | bility (9N8paYsICYPhup adninistration in (ng/
24 h am‘fal s (rr%gg]inigggén\égl ueNumgeraf 10@‘““(9‘2@1'[3[(%1‘]@?
64. 03 0 <O. 1 30 80.70 4.64* =0. *P

<0. 05(%%/%%)2\Nay ANOVA, fol | oned bEE&E) 2. 2.(3“33“*5%% value

Antidepressant effectf of ORGwith fast onset and

P
Group

NS long-lasting maintenance in FST [{§75] M ce vverlg?gi ven

ORG orally (3 ng/kg). N neteen hours |ater, another
ORG dose of 30RG (3 ng/ kg)2 9 64.03 + 7.20% <0.001
ORG 6 1 30 80.70 £ 4.64* =0.002

*P <0.05 (one way ANOVA followed by LSD)
2.2.3 Antidepressant effect of ORG with fast onset and long-lasting maintenance in FST
[075] Mice were given ORG orally (3 mg/kg). Nineteen hours later, another dose of ORG (3 mg/kg)
was given. The immobility time was recorded at 2.5 h, 5 h, 24 h, 72 h and 2 weeks after the second
administration. The antidepressant effect of ORG occurred rapidly at 2.5 h after the second
administration. The best effect occurred at 24 h after the second administration and the effect was
maintained for at least 72 h (Table 8). The results show that ORG has a fast onset of antidepressant

effect that lasts for at least 72 h.

Table 8. Time-respbnse relationship for ORG in FST in mice

Dose Time after last Immobility (%NS) P
Group Number of animals
(mg/kg) | administration (h) (mean + SEM) value
NS 50 100
ORG 6 2.5 20 73.63 £4.21* <0.001
6 5 20 71.92 £ 6.05* 0.001
6 24 20 62.83 + 6.59* <0.001
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was given. The imobility tine was recorded at 2.5 h,
5h, 24 h, 72 h and 2 weeks after the second

adm ni stration. The anti depressant effect of ORG
occurred rapidly at 2.5 h after the second

adm nistration. -The best effe occurfe 2 affe
t he seéscon adnm n|}-st ratijon andabhe ef f ecth/aI %Oh/ 6'002

maiint g4 ned f o ‘géekg)east 72 h Glable 8). Jhe,resylts) 45,
shaw t hat ﬁaq a fadt onsef of ant deoressant '

*p @f ANICAS st 72 h. Table 8.
P<@f§gsé%§%%nse K%ﬁg@g%%ggLsﬁﬂor ORG in FST in mce Dose
Time after last. | mmblﬂxpﬁ'g}“(%@) P G oup Nunber of
ani mal s (ng/k%) adm nistration (h) (mean SEM val ue
Antidepressang offegtl ©OBGrn tige cigops unpredictablmild stress Mogdel in mice

[076] Chp;%ucztglp%;i %gale gii@%re@s%éésg% cg)%flagrgg% Egg dggregsgg'q méc%g 4hat has the
same etlcgo & chl%m%ostpeis(t x\ﬁ@é{’bﬁ%pgﬁcgg%eg Od%&%&éyn i lgkgans A variety of

eriment 3 Anti depressan ec
unpredxct@lﬂé Qi strerpeseslich taakdmikndd fodte@asidD $&dtralrh, £HdC?w1rr{nQiKg] may lead
Chronic unpredictable mld stress (CMS) 1S considere

animals too ablcla afepsspoiseon el (ehatsugas difR prefignce) | RAMEIlity time is
of chronic stress that exacerbates or causes
SIgmﬁcartgle(pn@gw@m iha Helrand ST S Thaftea G S expdsuray irplieating traipé sevieiedl dipression.
res h as drink or food restriction, restraint,
Thus, CN§1 O exglyate Shi ety fantdepsessantne depression savsed by stress.
to remard (e g. sugar drink preference). Imobility
time is significantly increased in the FST and TST

3.1. Exp@f,{,@,{ta%he,aposure i ndi cating nore severe depression.
widely used to evaluate the effects of

Thus, CMS |
[077) Kugipipg ePi%s SCanicgs’ ABigIheE s i Selawan B0k pledrom theqInstitute of
t t I [e
o L A G0 e
at the beginpag iofrexpreaiments arall weighabpf-80x. Hibs mutrﬁlers(ﬁf ﬁlrﬂhu&neach group are

. Kk
o o OG5 SEGSE TR LR S5 b vt

exper1meﬂlugfbﬁ;5§wﬁlﬁ dﬁTBrém|d‘ésdsna Qalsible WoRttBl @op, 5 Q\ﬁﬂmﬁﬂiarﬁﬂﬁlg?éup (Sigma,
ORG .was prepared as described in Exanp

Batch NOAW%%S)\%P@“HYWQP@@ into experinment groups wi t h
dlfferent doses, a vehicle control group, and an
[078] CM%pmdﬁ C@F%ﬁb mild; sfeases that Kunming mice were subjected to were reversal

of circadian rhythm, continuous light, cold, damp bedding, tilt cages, food and water retriction, and
restraint. Only one of these stresses was given to each mouse randomly within 24 h, and the same
stress did not appear twice consecutively. The stress period lasted for 8 weeks. In the last week,
ORG was administered orally once a day for 7 consecutive days. The behavioral test was carried
out 30 min after the last administration. The parameter tested was immobility time in the FST and
TST in the CMS model mice. The methods of FST and TST and data analysis were as described
above.

3.2. Results

3.2.1 Antidepressant effect of ORG in FST in CMS model mice

[079] ORG significantly decreased the immobility time in the FST, and the effects were

significantly dependent on dose (Table 9). The best dose for the antidepressant effect was 20 mg/kg,
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Batch No. 106k1588) as positive control. [078] CMS

nodel : The chronic mld stresses that Kunm ng m ce

were subjected to were reversal of circadian rhythm

conti nuous light, cold, danp bedding, tilt cages, food

n r riction, and restraint. Only one of
andtheE]???ggéﬁ rrgé%g's was given to each nmouse randomy w thin

2474ble 9NMBodeiBint MMy tiid ©RioHitp EPPR@B‘ AT 1tnv®91§ madel mice

aste Qr Weeks.

caonsecutivel \ The stress nerLa

In the last week, ORGm#BS.AAM nigledusel Qil;rpel(lsy once a
Growpay forDdseqaiggi@guti ve days. The behavi ofal test was P value
carried out 30 nmn ahdimalst he | ast (aelmngEimati on. The

P aeter—tested— i - i i Ad
NSTST i n thhem@VBgnodel mi28% . The net wodHoaf 5 FBT and TST

and data anal ysis were as descri bed above. 3.2.

Results 3.DP231 Antideprebsant effect!990@RE.90 FST in 0.255

CVB nodel 31 ce [079] ORG significantly decreased the

imobi lity“me in the BST, and the 7éi%¥0¢ctls78ier e 0.033

ignificantly dependent,on dose (T 9 The best .
OR%ose for thge ant i depreslsognt ef f ect a‘&zg%l kg, 20 0-043

and the ED5@ was 0.81 nmy kg. Table Sfyy hgwmobi | it
time relationship of ORGin FST in I%I(\)/ég%mgjéjl‘ m ce %.002
Nunber of I12onmobility tizee (s) Goupebese (1my*kg) P <0001
~ value animals (nmean SEM NS 0.1 nl/10 g 28 208.00 1
Imipraming7 1.25 11§ 190.901 12104 0.255 2A66.00% I3784*00 0.005
T 780033 —ORG 50—+ 7F7F56—12390-—043—3+6—15
*P <075, (8re wap ANGVAf@pveddy LBD)164. 95 11.36* <0.001
Jmpramne 15 10 166,00 13.84* 0.005 *P < 0.05 (one
3.2.2 A“t\%QpeAﬁ@m‘efFﬁl qfé?/% ip T STgp) CHISmodel micgiepr essant ef f ect
3 ST.in nodel .m.ce .[ 080
1050) OR SLT et A P ey 1 TR a0 e offects were
significantly bepéfidnt b€ d8fd Efdbfe WBY CrheShANibis At
e lcand)(?sep(TaIisl e 10). ?%?e \é\g);t dose fdor t he gﬁ?ﬁ%@@%@%@aﬁ“ was 20
mg/kg, anéfiiecEDsWas aBOut 107 #g/kgand t he EDS0 was about 4. 22

ng/ kg.
Table 10. Dose-immobility time relationship of ORG in TST in CMS model mice

Dose Number of Immobility time (s)
Group _ P value
(mg/kg) animals (mean £ SEM)
NS 0.1ml/10 g 16 185.25 = 6.66
1.25 10 171.20+13.02 0.392
5 10 146.30 £ 11.66* 0.018
ORG
10 16 14531+ 1241* 0.006
20 16 140.69 + 14.14* 0.002
Imipramine 15 9 131.22 £ 10.61* 0.002

*P < 0.05 (one way ANOVA followed by LSD)

3.3 TI of ORG in TST and FST in CMS model mice
[081] In the acute toxicity testing, when the mice were administered ORG at a dose of 1750 mg/kg,
the saturated concentration, ethological and histological investigation did not find abnormalities. So

the median toxic dose (TDso) of ORG was higher than 1750 mg/kg.
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Tabl e 10. Dose-immobility time relationship of ORG in
TST in CV5 nodel mce Dose Nunmber of Imbility tine
(s) Goup 11 P value i (ng/kg) animals (mean SEM NS
0.1 m/10 g 16 185.25 16.66 1.25 10 171.20 i 13.02

e e S AP T A b 1
The thera%@utﬁ:ol\:l;géx %’?I)Jofgk@]m CI\QSQ'?%&Q&F]:S? Q. S%fﬁgt%é‘j’{ﬁ %g/kg 422

mg/kg =¥ndel mce [081] In the acute toxicity testing, when
the mce were adm nistered ORG at a dose of 1750
ng/ kg, the saturated concentration, ethological and
hi st ol ogi cal investi gaExperidiedtfot find abnormalities.

cheidqfelRRt Al SE0R( B G sPRaM MR BT Mo AT mise

[082] The IIDII:I‘vB)d%i mam Btl&lS@“lcEl mbéf@oreﬁgft&g receftlyBthat'td Kgd=to>% depressmn
e ther |C|ndex %of(RGlnCI\/SmcelnTS
assoc1ated|-55tb c1rc§%§16 l'gliylssgrchaﬁ /Igé is modgh thq.@rp[p@l s-cisepgian rhythm is changed

in a contiF¥RBIdaRERarifly %ﬁdlﬁ'&f){hﬁﬁ %ﬁﬂ&ese(;rf&%erl?aft és h &, in this study, the
¥ra

constant darkness (DD) nodel in mce
DD modekwyeie|used toapause joplewasietate dapdedsioneqnd rthedntrctepmsl;dny efftratof ORG was

tudy depression associated with circadian
then tGSteHE F'ﬁ? dago?der In this nodel, the animal's circadi an

41Expeﬂh1)ehtumah§dsanged in a continuous dark-rearing
condition that. induces or exacerbates depression. So

[083] Kynmipg; mice; (Hgrtificse NombebdéGRes(Chuan 20 - taudeonorthe Institute of
Expenmeﬁ‘?&@ﬁ%fﬂﬁg PApRS §RIh#A. o@@f&hﬁ&?Pgiu%%e@ér@?ﬁ%:tThg& Rt 3-2weeks old

ORG was then tested in FST an peri nmental
at the begypnihg ¢ tf[@@@]irlmmmang wrighed(25e30 gf Nombers Mﬁmhenals in each group are

K¢ Chu 2 fromth
shown ingdlgEE AT 2R L prpahian de> BBEb T ERrehle d; s were divided
into expeﬂhﬁﬁﬂah@ﬁ)up‘ﬂ\@ﬁﬂl difRebnt HASE, W@lﬁl@le:’coﬁtrwﬁ% p@lzﬁlld At 1rﬁlbx%mme group
nni n t he experi nents and wei g
(Sigma, BIQEP%‘B\&? %0%5‘15§WI FFRPHYHCUMOh group are
[084] DD model in mice: Mice were kept under 24 h continuous dark conditions. The replacement
of padding, addition of food and water, and other operations were undertaken in the condition that
the intensity of red light was less than 1.0 lux. The period of this condition lasted for 28 days. In the
last week, ORG was administered orally once a day for 1 week. The FST and TST were carried out
30 min after the last administration. Methods and data analysis were as described above.
4.2 Results
4.2.1 Antidepressant effect of ORG in FST in DD model mice
[085] ORG significantly decreased the immobility time in the FST, and the effects were
significantly dependent on the dose (Table 11). The dose of the best efficacy was 10 mg/kg, and the
EDso was about 1.48 mg/kg.

Table 11. Dose-immobility time relationship of ORG in FST in DD model mice

Number of Immobility time (s) P
Group [Dose (mg/kg)
animals (mean + SEM) - value
NS 0.1ml/10 g 32 193.13 £ 5.57
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shown in Tables 11 and 12. ORG was prepared as
described in Exanple 1. Aninals were divided into
experimental groups with different doses, vehicle
control groups, and an imipranine group (Si gma Batch
No. 106k{1588 positiye control . [084] DD modet—1
mce: Mc \)/\%f kiept dhder 24 h ]C?Qr?tl?]i%éé dark 0.306

condi tipns. ,the rlepl agenent ddition|qf
f ood and_ma.l‘z_'-ér_._arm otq er oper at gg%\g]r §8undert ak gril34
I DR@Ge condidion fthat 1ot he | nt enl%l t7\6 1‘14 gg,pl ['ight 1@@38

| ess than-1.0 lux._The perij of th|s condition |4

for 28 days.oln the b@st Week GRGawag gagdm ni sterﬁquilo01
oral ly pree—a—day-for—1-wedk The EST and IST wer

carried| out 4030 m n afloer the | ask gpdimngstrati on, 0005

Methodsand—dat-atatatysts—were—as—deseribed—above.
Impsaming| 4. 213 Antji depiéssant ef fiédt22of 130683 in FST 19

DOToder— T te 085 ORG—sTynt-Fecantty—deereased—+

*P <0.05¢pemvey ANQVAteliowed bg LSS, and the ef f elct sl\ﬁar eTh
i gni fi d he d Tab e
T S
0361 ORERiRSYY, é‘eCfe'%eéqh%Tab' iR D Rotte i a0 A cBers were
rm |
mgmﬁcanﬂﬁnggﬁéddbﬁt)l\’})pﬁ {ié’@é a((l"ﬁt)ele udﬂ) mp%ighe( g%é ?gip %glgza%.;%zrag/kg, and the

EDso was abaih 1175 M@Qe 27 10. 36 0 306 2.5 11 174.27 11.89

0.134 ORG 5 10 161.70 14.89* 0.016 10 21 151.868.89*

<0T @04 12.49ps¢ Oma®dilBY timk3eld65nsBipOFORGiip TSTiifn ®TLMmodd] mice

10T, 22 | 13- 08 0PI~ P—f- 05 fone—way—ANoWA+eltowed

by LSD) | 4. DoseAnt | Heprbessiant eflirendbibdy tGs)n TSI i n

E%T"Hﬁdel 086] ORG significantly decreased {Realue
t;nlzf‘%g?‘fﬁé

i mobi | | i n BMERST] and (mearct BEM)s wer e
shgpi fi pende on[ dose (laole 12 e {OoSE
olll\gghe best "éflﬁ cacy Réas 20 ny/ kgl dt@ﬁé ED50| was
about 1 g.| Tab 12 Dose tine
rel ati omhi ggé)f ORG | n(?TST i_n DD H{% 0.392
5 10 146.30 + 11.66* 0.018
ORG
10 16 14531+ 12.41%* 0.006
20 16 140.69 + 14.138* 0.002
Imipramine 15 9 131.22+£10.61* 0.002

*P <0.05 (one way ANOVA followed by LSD)

Experiment 5
Antidepressant effect of ORG in sleep deprivation (SD) model in mice
[087] Sleep disorder is one of the symptoms of depression. It may be one of the pathological factors
that leads to or exacerbates depression. Depression-like behavior such as immobility is enhanced by
sleep deprivation. Then, the SD model was used to cause or exacerbate depression and the
antidepressant effect of ORG was then tested in FST and TST in SD model mice.

3.1 Experimental method
f088] Kunming mice (Certificate Number: A4CXK(Chuan)2003-16) from the Institute of
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Dose Nunber of Immbility time (s) Goup P val ue
(nmy/kg) animals (nmean :L SEM N.S. 0.1 nm /10 g 16
185.25 6.66 1.25 10 171.20 13.02 0.392 5 10 146.30
11. 66* 0.018 ORG 10 16 145.3112.41* 0.006 20 16
ExperlmeitthAﬁEnals'UPe&@S”é Hbspid of BhRa@PTdVehcd dwdre h3dd. a"%e #rebil 4 weeks old
002 *P <0.05 (one way ANOVA fol | owed by L
at the begE&@ﬁ@rqfﬁmxpsrlmmsa@é M@ﬁ%méﬁge Jﬂle@ﬂm@pz@qfnmmaésep each group are
t |, d [0 l.eep
shown 1n2ﬁa§[e’o¥ﬁ ?g@sgvﬁgzp ér?g%gf as d@eg?}élgegil onﬁ?{%r{uﬁ eF Arglmsaps grfe KiSided into
experimentheroypmt widl d)@feoemlt dbsest @wvehicle lkahtrbleadsp, tand (ah @mmrnlaagr@sp (Sigma,

j on. ressi.on-1i ke behavi or such as
_ BatChNoqﬁ%ﬁ%ﬁ %sypolsg GR%ded by sleep deprivation. Then,
[089] SDtrH&ieﬁDAlﬂtQﬁﬁed’\ﬁéth%aeﬁtﬂ Rukipies Ela%rrﬁs)(ﬁlcz?(nggr %n\g]r:?ément was used to

depression and the antidepressant effect
- establish '(thpélp medgl apmige. MiTe am thedTfarms SErefideto ¢at erd diinkl However, if it fell

alecp it [RPRL) B R PEMAEE B3l AR kol it f8F arip g omo e

platform dgepevik awiltt ple Mlchﬁirﬁppeﬁ’enppheplatfbhﬁqo iAtfiel 70t oBiskebpl déprivation, ORG

Provi nce e were 3-4 weeks old at the
was admipistered orally 245 Ltaﬁg 5e*kb%fpr%%ﬁ11’§Taﬁw%T§% gamobligotigge of paimals were
recorded. M&p&fs%n@tiat@'&hﬂ%évdeﬂe Kaebor¥eAUBo@ € shown in Table

was prepared as described in Exanple 1.

5.2, Resul%“ mals were divided into experinment groups with

di fferent doses, a vehicle control group, and an
5.2.1 Antid¥ppdssait RFfe@ TR GSIORST in SDibddnidd6k1588) as

positive control. [089] SD nodel: A nodified nethod
[090] On \thettlhlrfhdhl' opthe tpteatdhm ofsieap deprisstem, @RG mas meminisesd twice at 24 h
ed to establish the SD nodel in mce. Mce on the

and 5 h bﬁf%é ther el started. fORE signifacantly dgcrgpsed Kmmabilisy dime inft:f: {FST, and the
| ]
ttecs warE RN GEBpheah 4 oo 15, 5 B AR5 S Sves 10 ot

he EbR&w f-0 inviaatilt pole which propped up
and the bf’] aspalb tor?rgg}nAter 72 h of sleep deprivation, ORG

V\Hﬁab&dm Mosé Qﬁﬁl@b@xﬁy’ﬂhhﬂé réétidhsh @%f@m aed O5€ it BB Hcdel mice

Startaod—T>The .nmr-wh:lnf\/ -0 s \\ere

recor ded. DsehodsNantbeglata anal B5hSbing @) descr i bed

Giape. _

(mg/kg) animals (mean + SEM) value
NS 0.1ml/10 g 26 189.27 £ 9.67

ORG 1.25 10 198.00 £11.43 0.570

ORG 2.5 12 177.67 £ 1595 0.421

ORG 5 10 160.80 £ 11.64 0.064

ORG 7.5 10 153.00 = 11.83* 0.019

ORG 10 22 148.23 + 7.80* 0.001

ORG 20 21 162.67 £9.27* 0.029
Imipramine 7.5 11 150.27 £ 13.17* 0.009

*P <0.05 (one way ANOVA followed by LSD)

S.3. Therapeutic index of ORG in DD model and SD model mice
[091] The median toxic dose (TDsg) of ORG was higher than 1750 mg/kg (see above). The
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5.2. Results 5.2.1 Antidepressant effect of ORG on FST
in SD nodel mce [090] On the third day of the three
days of sleep deprivation, ORG was adm nistered tw ce
at 24 h and 5 h before the FST started. ORG

therapeutttl i§8éx 6FORG iy DEEMIRAS ESTI=TIDL+ EDY, £ bM50 fgkbe 1F§ngko =>1182.
and the effects were significantly dependent on
The therapgyily) isdegef ORGeinddRemige in FESTbeéﬁDsef EDsaty 1768 n@@kg + 1 75 mg/kg =

>1000. THYSapeudlIthdeR% RS ifeh ARG Pof L FRLKOEDTADLG 73R mancs - 3.79

|tyt|rrer onS|pof
mg/kg = rdfidel mice Dose Nunber of Immbllltytlme (s) P
Group (ng/kg) animals (nean SEM value NS 0.1 m/10
g 26 189.27 9.67 ORG 1.25 10 198.00 11.43 0.570 ORG
2.5 12 177.67 15.95 OExp¢rim@RE65 10 160.80 11.64

145,20 FEiGOBEEI g stubinstyiyob NG, g

[092] Freeg]ng &%%Zg nldflce%lb 1 ngf)‘f %gd %Jo; 18?%\%&&% IFs)geﬁ%nlB er)(egl%ﬁts are widely
e S04 0 AL T 1 ) T, TR o v

aversive {tB@eatiioN @venTFféemﬂg WHIEH &P Wbikal rBghXse0df a%ﬁalls o D&vmdable fear
mce in FST = TD50 - ED50 = >1750 ng/ kg 1.48

stimuli, inggflagd ag RZompitie abseaseaqfdwidy crncwwentsafr n@RGainingReroiideng posture.
in TST = TD50. ED50 = >1750 (%b‘ 75 ng/ kg = >1000.
Anxwlyt%eedwr‘eﬁhsé@e%m% behayior abpnigrds. ﬁa i, dbe ¢lavargiTplus MBEOIs a widely

e SRR B AP Yo PR, e GBS on
conflict l{egsg%nt E{eet%éd%gy k?g %Vél ek;ﬂgyﬁl‘gg ne{?lﬁ ifegro E)? lﬂ%(:?Ftsars]ﬁjch that the rodent

con I one ear stre I'n roae are

spontane@SBEPeRdh AsreMPElShShd Qbse@\eAmUFithd\leldi& gy ﬁlazeoiff afrald Therefore, the
anxi ety. Rodents exhibit freezing behavior

novelty ezplerasipy betgtviamid @thhocediby agkiodytics Bné aiigd b%hﬁlbgdarﬁcﬁ

normal response of animals to unavoi dabl e fear
6.1 Experimental methods

[093] Kunming mice (Certificate Number: A4CXK(Chuan)2003-16) from the Institute of
Experimental Animals, People's Hospital of Sichuan Province, were used. They were 3-4 weeks old
at the beginning of the experiment and weighed 25-30 g. The numbers of animals in each group are
shown in Table 13. ORG was prepared as described in Example 1. Animals were divided into drug
administration groups with different doses of ORG a vehicle control group, and a diazepam group
(Jinyao Ltd. Co., Batch No. 106k1588) as positive control.

{094 Footshock-induced freezing behavior: Animals received an i.p. injection of ORG or vehicle
24 h and 5 h before being placed in a standard conditioning chamber (Med Associates, USA) for a
10 min training session. Two, 4, 6, 8, and 10 min after the onset of the session, a footshock (0.8 mA,
2 s) was delivered through the grid floor of the chamber. The freezing time during the last 5 min
were recorded. Rats were placed in the chamber again without footshock 24 h after the first training,

and the freezing time was recorded.

[095] Elevated plus maze (EPM): The EPM had two open and two closed arms of equal size (30
cm long * 5 cm wide). The two closed arms were connected by a central 5 cm x 5 c¢m area. The
whole maze was elevated to a height of 35 cm. ORG was administered i.p. 24 h and 5 h before the

test started. Mice were individually placed in the center of the maze facing a closed arm. Each
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stimuli, is defined as the conpl ete absence of body
novenents or maintaining a crouching posture.
Anxi ol ytics reduce the freezing behavior of animals.
In addition, the elevated plus naze is a wdely

. acc d nodel for the.e ation of anxiety in
animal W?Sotaﬁﬁ‘é oF PR ‘5§§H’§§ens§ﬁ*°t‘°‘\é?[l h%rﬂ'(’i“’g’ﬁyoﬁr egm@ﬁé@éd%elﬁp@wms, the
number oggﬁt‘ 64 in&eéli\%\%?%mlg ’?he; tg)gbgl %Pxﬁe\é Stpte{l)thig %\Fl’%llj%%}s%(’% e ?c;télc%lnme spent in
closed arfip MREARESEL: Vi sSRARASf @lerf wlaks '&Eﬁ%&l 4she 1@3%%%9:&% gﬁeoe{rm. The

ear of
the elevated plus maze it afrai Therefore, t

number ofiemedricys i@t@é@h&%@ﬁh&@h@é}b@ﬁ il SpeAnp@Al GREL thY major indexes to evaluate
~anxiolytics and inhibited by anxiogenics. 6.1
~ the anxietpdpyel phihstaaimals fbratis nod®SjtratuemomonayitiededsGre anxidte ddvel.
o - f nsd4\t,ute of

+ [006) Dal WRRfsie MEFERT SR 30 Brpret B, et 250 Dl Amova was
used followyed\byrtbel Sees withexPSSTHespfiwenre The 4ignifRkscedb vkl wak séthe P <0.05.

begi nni ng of the experinent and wei ghed 25-30 g. The
6.2 Resultunbers of aninmals in each group are shown in Table

13. ORG was prepared as described in Exanple 1.
6.2.1 Antpanyigfysefipst eP QARG dhe foptshagkeigdueedhireszing lahiavivr gesd inpsats

h different dos a_vehicle contraol group,

097] THY il S.90 g .
[097] Thg, fregzing AFBpatity rETsee (38 et dn R Wisat ERGowas administered
intraperit%%gg% 53 ﬁ)agél% HRFL L lﬂxeneﬁe%%{e? L(Tatll 094 Foot shock- i nduced

I ng behavior: cetved an i.p. injection

Table l@.fD@gGﬁoRY@ﬁiaﬁbﬁshipzﬂf @R@EH éﬁh&%&g&%e@ @e%?éé&%ﬁéﬁ&t in rats

conditi oninag cha SSOCl A
& o "

for a | 10Dgse tr@ai NufBeS&SS| ONDuki8n oﬂfre@mn%i(,s) and 10
@rou@f f er the onset of the session, a footshock (@ Bjue

mA, 2 sXmgdg)del i verad thrpugh t megr+ §H) oor of the

Ciramer—Tefreezrmg—t et rg—the—t-ast—S—mh—were
r &or de@ ] nRA09 gner e placed | n t h22ZemaBe7oagai
Wi Thouf footrshock 24 T af ter the frrst—tranng—and

L(S*g frieezing time wasl® ecorfed. ROO¥) =B#H&0at ed p| uS523
G (EPM 5, . The [EPM hgd two| open_and tWo Cl OSed—arms
of equal sP%e (30 cmlong k 5 chOMYELI78he two| 0.002

% l.esed ar e. connect y a central 5 CmX 5 cm
P<g9§ 9mﬁ%%yﬁ%%§@%ﬁﬁ8?8§§é§g9 evated to a height of 35
cm ORG was adm nistered i.p. 24 h and 5 h before the
test started. Mce were individually placed in the
6.2.2 Ant¢-ankiety éffect b€ ORG n HRCLdHlliBod OREH s@bsNinFAGA fPeeziY B&lavior test
was tested for 5 mn in a single session. The nunber
inrats of entrances into open arns, the nunber of entrances
into closed arns, the total tine spent in open arns,
(098] The fatst Weret gven QRGrd.pspeire #tn24 d1 ened hrbeformereesiving footshocks and
recorded; a standard aof entry was defined as all |inbs

re-exposugs, {%, the, i G FAMCRh evithoti R shork i b d#feedThentesr sseery retrieval

: r s [ in_open ar wer e. t.he | or .
induced Y BRI TR B, NELE IR R oo o s
ORG remh@hbiiRR VLA (RMESNEARhNiof | € l'ess the anxiety
remI eveP’. [c096e] Dat a aﬁg%yg\?]g{{fgﬁ}g 1frszsul ts of the test
Table a6 eDEsepresisiee reddiolBAf of ORM in(PhE citti AMPHAr WRsks-iMRBEY freezing
foll owed by the LSD test with SPSS 11 software. The
significance | evel washa@irtedt ifPrag). 05.

Dose Number of Duration of freezing (s) P
Group
(mg/kg) rats (mean + SEM) value
NS 0.1 ml/100 g 10 285.40 £ 4791
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6.2 Results 6.2.1 Anti-anxiety effect of ORGin the
f oot shock-i nduced freezing behavior test in rats [097]
The freezing tinme was reduced significantly in rats
when ORG was administered intraperitoneally 24 h and
5 h before the test started ( ' Tabte— 14

rabte 147
D(J@lg-res,pons rel ati ondfip of C]?G’”ﬁorﬁé%éﬁéﬁock-i nd&d el
fr 9ing behavi or [t est ,j.n ratl|s [%35 le‘o7[kof
ration of Treezing (5) G oup P N (Sg/ kg) 1af-804
[0

* : m /. 10 227.90 20./0 5

Pédag?g’dle%g.%\é&‘g@g%@owﬂigog%ﬁﬁo 100. 70 21.78* 0.002
*P <0.05 (one way ANOVA foll owed by LSD) 6.2.2
Anti-anxiety effect of ORGin the conditioned fear

" 6.2.3 Antbhngiety ¢ffdti6RORT intthe REvRRAPIEPMatERSt inl Miceal S [ 098]

The rats were given ORGi.p. twice at 24 h and 5 h

- [099] ORSefadmenistereeitwioncpt f20h shdckb tefiste the elexpod il inazd fest significantly

. sanme environnent w thout footshock 24 h later. The

lncreasedftg%\f‘uwé?f&fymrr@tw By Ppen gramscaad thytotah vinreospepininghe eprosarms (Tables

tioned.fear stress-induced freezing

16 and 13ERHE rete PPl e e ¢ PG ARG ¢ he
fr ¢RAL W@q@gﬁ?ﬁ#??ﬁézgﬁf tfl © i!o%hi%}:f‘#{;:eﬁt i%gth é';ge?lezfnrrg? r%pcsee

relation | ne _con one

stressg-induced fingRglaR9r | BORAYhR spdESH tHe bk [%g 2

Maaper m,fsegq%ﬁé%ib on of gr aez%}d %ssf rﬁ’ gegbgsﬁl%ﬁr%s/ ’S P

rats ({mean vahise NS 0.1 méﬁlgg),pig_g;@) 285.40 | yalue

4+—04—26~4+—5—10-231 03066180~ ORG20-10 05 00

INS 73*% 016840 g P <0105 (one way ARGFA: $§0b5l owed by LSD)

62 -3Anti—anxtety—effect—of—ORGi+nthe—elevated plus

maze tlest dn mi¢e 10 50.00 + 8.99 0.151

ORG 20 10 16.50 £ 3.60 0.188

100 10 70.60 £ 11.56* 0.003

Diazepam 2 10 46.90+ 7.19 0.236

*P <0.05 (one-way ANOVA followed by LSD)

Table 17. ORG (i.p.) increased entrances into the open arms in mice

Number of | Number of entries into open arms P
Group |Dose (mg/kg)
mice (mean + SEM) value
NS 0.1ml/10 g 10 3.50+0.87
| 5 10 450+0.58 0.279
ORG 20 10 1.80+0.79 0.069
100 10 590+ 0.57* 0.012
Diazepam 2 10 4.80+0.77 0.161

*P <0.05 (one-way ANOVA followed by LSD)

Experiment 7

Pharmacological study of anti-stress effect of ORG
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[099] ORG administered twice at 24 h and 5 h before
the el evated plus maze test significantly increased
the nunber of entrances into open arns and the total
time spent in the open arns (Tables 16 and 17). This

noo) siefoh agh Al 8" Gl SHORETRY B0 Sl el Yerurts e
: ' ' ] - .of .Tot time .
ohysictoBRS0 b AT {3 iSOG 1060 0 b o e i

factors exaSEOinglorEMind'® teny Noeled Mo ipdiadBus’i aftgintottaciby jmportant

in learningOanidOmé&florylds &6l 43.i008c Rigarapandi2stikes ASpSies. Kideds Qlag%gad to the
*P <0.05 (one-way ANOVA followed by LSD) Table 17.
- impairmepy ofphippgcampelasyaaptemplasici e sleaming, fhé mepeny. dftrescontenmiaten of serum
. Nunber of_ Nunber of entrjies into gpen arns P G oup
- COTtICOSLEFIeds ?‘%Fg?fléglﬁ mesteommRibiRdicairays to gvaleate Sigesg levels / 10 g 10
7.1 Expemima? lo.g%c% 10 4.50 0.58 0.279 ORG 20 10 1.80 0.79
- ExpeymGRR MEGROdSy 5 90 0.57* 0.012 Diazepam 2 10 4. 80

[101] Ratd welgHingl 840-300 ¢ <BoROhé YENEYor b Rht l?%’e&&@s Hospital of
I st ant -stress

Experi ment 7 Pharnmacol ogi ca udy o

Sichuan Peb¥ifed, wate GRG ORG (VA9 Plepated @8 Aeicpibd@id BRI 1. Fluoxetine was from
bi ol ogi cal systens as any condition that seriously

Wuhan YpanchenghBechhelogpRps{Wiltegi ChinapBatpl }Noh db0@igh0a002).
honeostasis of an organism Stress is believed to be
[102] Measirement pfesesymncortigestenone:ck adieimaunaassap (RLAZBEh$01 @0; Texas) was

used o FREHe, (B RS of MR BRA ooy et & ferum Famogasirone. Tn the
- 894 o LS B2 PRIRE I ERRUT Y PSS B 1 e
ORG injdcB8K. MnNGe sakedBABIP, -1 HNGtef BIE ThieBlidONaR WS UBjected to elevated
platform stress for 30 min, and then were sampled in the same way. The blood samples were kept
for 4 h at room temperature and then centrifuged for 15 min (3000 rpm). The supernatant (serum)
was collected and stored at -20°C.

[103] Method of long-term potentiation (LTP) recording in hippocampus: Excitatory
postsynaptic potentials (EPSPs) in the hippocampus were recorded to determine the anti-stress
effect of ORG. Stress impairs LTP in the CAl area of hippocampus, and this can be rescued by
anti-stress drugs. Rats were stressed by footshock as follows: 1 mA, 2s, 5 times at intervals of 2 min.
Hippocampal slices were prepared, incubated for 1 h at 34-36°C, and then kept at room temperature.
ORG was applied in the bath solution. EPSPs mediated by NMDA and AMPA receptors in the CAl
region were recorded until the baseline was stable for 20 min. Then high frequency stimulation
(HFS, 100 Hz, 100 pulses, 20 s interval) was used to induce LTP. The EPSPs were recorded for 1 h

after HFS.
[104] Data Analysis: Data are expressed as mean + SEM and LTP is expressed as the percentage of
the average amplitude of the last 10 min relative to the baseline. One-way ANOVA was used

followed by the LSD test with SPSS 11 software. The significance level was set at P <0.05,

7.2 Results
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corticosterone is one of the nost common indications
to evaluate stress levels. 7.1 Experinental nethods
[101] Rats wei ghing 250-300 g, fromthe Institute of
Experi nental Animals, People's Hospital of Sichuan

Pr ovi ncg, used. ORG was prepared as described in
7.2.1 Antisstresy "éﬁ'f? X\E{)ﬁ&étﬂ-h‘é“ Age ﬁFrsgﬁ'i"&Hh%elmmrMﬁgrum corticosterone
Technol ogy Co. (Wihan, China; Batch No: 1004-0801002).
[ 102] Measurenent of serum corti costerone:
1051 Bl ' ims : : . used t
L103] O(?gﬁiéérgr% ne the %ﬁ%ﬁ&g%@?@%&? 'ﬁ'e%i%ﬁéaeﬁ rthl 1(5'nc°8?r°1(g or after 30
min streSseexpiBriefde | ORGH Sig@ifRantly) deBRasdd0 freS [dveS $2 gfrf?u&hrticosterone in a
bl ood was col | ected by cardi ac puncture unger et her
dose-dependesthamien(Tablell8h after ORG injection. In the
stressed group, 1 h after ORGinjection, rats were
subjected to elevated platformstress for 30 mn, and
t hen wer blsa}gpbed in.the sane way.  The bl ood sanpl es
wer e ke&g ©£ 81 PISeRCORCossEAS: [YR) £¢latianskip F @RGErp.)
centrifuged for 15 mn (300 rprrb. The supernat ant
5t or ed O™

level.

(serum sp&Ql | ecliedand: st EIUSHE Oty
f| I ong-t PEnti bt i gp. P
oo anpUSondh {21 Saupost SYRspT Ere LEID L

(EPSPs) i|n the hi ppocanpus were recorm,ﬁo determ ne
the—ant+—st+ress—effeet—of ORG—Stress inpairs LTP jin
t he CAl ar@andflObi|ppocanpus| and this can be rescued
NorpgtresgmtliS st r ess driugs.16Rat s| wer e strédsed2hy4 f oot shgck
as follows: 18nmA [2s, 5 times at intervals of 2 min.
H ppocanplal s# CES Were prepared, Tncubated for—t+hpat
34-36C, and 4¥en Kept &t ropm t enpedBiW3res2. 7ERG was | 0.197

' in t bath solutionh. EPSPs I at ed by NVDA
Ngﬁ-ggr!}f%%A cggstors in %he cal reqilég?q(%ﬁél-?%corded 0.649

udrRdG the basgl i ng wascstable for i en high
frequencystimil ati nnSlé( HES| 100 Hz%'dﬁojgl%gsses. 20 9'084

i nterval )| waggused to gnduce LTP. T@el3|5f§f§}were 0.122
+ecorded—fFor—1h—afterH- S [104] Data Analysis: ta
Nan-stresspr gssedsSas frean 16SEM and LTP 16 2expsessed as tihegsg
er cent ageof —the—average—anpH-tude—of—thetlast 10
i9xeHBe atli ve 300 the ba8el i np. One- virg. IANOQBYTWAS used 0.490
folTowed % tThe e test—wth—SPSS—ti—software—Fhe
SSIqu-IIQ caricb™d0@] was set pt P <0.05. 7.2 Results 28
5 "1NANtfi - stress|ef f €t of | ORG (i .334B06r %%t e
stress-induced el ¢vation of| serum corticosterone

| evel . [105], 8lood wasg col | ected by, gardi ac,puncture T
h after il 'g’le’lnj@‘tion8 of ORG in (:o’ﬁ‘?l%gI('ELséj]loﬁO 36:706

D

after 3
mn stress experience.g ORG si gin:nfl %9%53!&_%?% eased the,,

Stle@eDRTf |serum-cot a __dose- déependent
manner (Tabl @418) 16 237.63 £32.45 0.120
28 8 137.41 £ 26.84* 0.007
Stress + 15 16 331.35+46.43 0.899
Fluoxetine 30 8 324.58 £ 58.63 0.997 |

*P <0.05 (one-way ANOVA followed by LSD)

7.2.2 Restoration effect of ORG on stress-impaired hippocampal LTP

[106] Hippocampal slices were prepared from rats after exposure to footshock stress, which is a
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Tabl e 18. Dose-corticosterone |evel relationship of
ORG (i.p.) Concentration of serum Dose Nunber of P
Groups corticosterone (ng/m) (mean f (nmg/ kg) aninals
SEM value 0.1 m/ 100 Non-stress + NS 16 116.06 +
2 = 52.77 0.197 Non-stress +
o sl oy B Rl T St 005 1. i

EERETE YCF S

Slgmﬁcarﬂyﬁggles&ﬁ%msgw%15§E7’€5Vﬁ%sa7d6%5®%§9’§‘d§&45%9%9%&231914 0.372

[107] TheSthoes sesult {IRowlihat KOR @héas @ 3ighifeantidntOstAedde freld ax&i Héﬂmf)grtam clinical
26.84* 0.007 Stress + 15 16 331.35 + 46.43 0.

~ value in tfeatmg depreseiod Bvith BRrksS&ictod8. 63 0. 997 *P <0. 05_
(one-way ANOVA followed by LSD) 7.2.2 Restoration
effect of ORG on stress-inpaired hi ppocanpal LTP [106]

Hi | slices were .prepared fromrats after

expRBre PasegtEL rtionship an lppmﬁnaﬁ?f» sceam%a%wrtr ORG
t ed ot oco In slices

?ﬁgﬁgatep E\Lt h éﬁléte%g}a[{?ﬁo? E‘!fasge a1r SPs wer e

recorded for 2 resto Ss- i nmpai § eceiP

L(I},%ugpd eViShLel 101?%@13% LTP si éﬁ%?éec(gfr@ﬁtt 185’% "t he dos

of i ML, show ngiigesdose- dependepjeaet fsgdy (Tabl e 19)1,e
Control 9 134.52 £ 10.71
Control +

S5uM 11 12293 +£3.75 0.453
ORG
0.1
FS + NS 11 113.22 £6.77 0.234
ml/10 g

FS + ORG 50 nM 9 128.99 £ 7.30 0.732
FS+ORG 5uM 8 189.56 + 23.6* 0.002

*P <0.05 (one-way ANOVA followed by LSD)

Experiment 8
Pharmacological study of ORG and enhancement of learning and memory

[108] The Morris water maze (MWM) is widely used in studies of hippocampus-dependent learning
and memory and its cellular and molecular mechanisms. It is well accepted that the MWM is an
effective method of pharmacological evaluation of learning and memory. Escape latency, strategy,
and trajectory of the animals are automatically tracked and analyzed to investigate their spatial
learning and memory. After the animals learn how to escape, the hidden platform is removed to test
the retention in the target quadrant. A longer time spent in the right quadrant indicates a better
memory.

8.1 Experimental methods

[109] Kunming mice . (Certificate Number: A4CXK(Chuan)2003-16) from the Institute of
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[107] The above results show that ORG has a
significant anti-stress effect and has inportant
clinical wvalue in treating depression with a stress
etiology. Table 19. Dose-effect relationship in

oo ISFROE SR o i T v
« e b REASR AT AR, USSR sl

o il 008 A 0N 15 G 0Bt R0 U i

into drug*ddmifisO&iohogreupayitANIAetirdl boweERrddy dbSl) ofFIRES éﬂﬁee{‘%}ﬁcle control
Phar macol ogi cal study of ORG and enhancenent of

~ group. Theedc-;ug] pﬁ@maqﬁ@tlpemgps[rg@saedﬂhb ng‘kgl o Watneykgre? ORGWIM 5 mg/kg of

w dely used in studies of pocanpus- dependent

 fluoxeting e‘H‘r‘WF‘lﬁdec%YFdl Hréingleyi-Pariestian efedrigloarvehintt Jbine eitter after training

acc ted that the MM is an

evmy‘myé¥% ln%nP bﬁd&é8$§£%§r Bogi cal eval uation of
[110] Mo#ﬁ@{vﬁfé?gnﬂadgﬂ?w&fvr% ﬁépo%nea'ir? SXCLtl?rgp%% @%rcglcll? éigameter and

trajectory o S are au

36 cm in @peh)avial ¥ Hidder PlalfBMesi0 Gk Q otdaDithat {Rplloxuhﬁa(ﬂ' cj?rgP%low the

and nenory. After the animals l'earn to esca

water surfatel dém ppdlavdsosumousdedeyopetidwtonrthids tvitht differest sfhﬁ% dOrHaerrs hanging
the target quadrant. A longer time spent in the right

in each qugderat- e tlirrmﬁpeatttefmd thehidéen platforor 3nd the lraEXW oﬁtﬁﬂmhse were

(Certificate Nunmb
recorded (008t ERIo0RYS 116) - FHAs VTR BIAC R T the Peolap Hngahe fved hidden
|taI of Si chuyan

plasform. BERE ?gglgtl’a’!éf@%g’féﬁgm?ﬁ%@fﬁﬂ@P%ﬂeea A0 gPe i (i darset

quadrant xb@sgddﬂlﬂte’agn ‘mexhta)?fr%éﬁ’@frhrﬁfﬁt and wei ghed 25-30 g.

? %L ani ? i n eac group are
[111] Data analysis: The results of the test are expressed as mean = SEM. One-way ANOVA was

used followed by the LSD test with SPSS 11 software. The significance level was set at P <0.05,
8.2. Results

8.2.1 Effect of ORG (i.p.) immediately after training in the MWM test

[112] When ORG was given after daily training, the spatial memory retrieval (the time that animals

spent in the target quadrant) was enhanced significantly by influencing memory consolidation

(Table 20).

Table 20. Spatial memory was enhanced in mice with daily ORG administration after training

Dose Number of | Time spent in the right quadrant P
group
(mg/kg) mice (s) (mean = SEM) value
NS 0.1ml/10 g 10 27.10£2.79
ORG 1.75 10 28.18+1.70 0.74
ORG 3.5 10 3424 £2.01* 0.03
Fluoxetine 15 9 32.61+£2.20 0.11

*P <0.05 (one-way ANOVA followed by LSD)

8.2.2 Effect of ORG (i.p.) before retrieval in the MWM test
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shown in Tables 20 and 21. ORG was prepared as
described in Exanple 1. Animals were divided into
drug adm nistration groups with fluoxetine or

di fferent doses of ORG and a vehicle control group.

2 The dr a 'n'st tio roups received 1.75 ng/ kg or
[113) TrafGs S5 BaRER Bha § B0 T F Qe ea i A deout A dol 5 When ORG
d &les@e%a/@dﬁrﬁ ) Q f drug by Qe €
was adminfiected 30 i a]'p?tg»ree trértg&ﬁll n%hﬁg/lmre%o retnle oV F]Inb’lgffiﬂ, significantly
(Table 21).he retention test on day 8. [110] I\/brr| s water maze:

The MMM was perfornmed in a circular pool (100 cmin
Table 24 ng’galeneramd we&ﬁanhmcedhlldlﬁmkm;ltm adrhinds%?&i B0 hd E’é'fme retrieval

aREr-ayc—rat-ol Y, cmbel ow th

CIo—Tomx—16 cTy thrat—weS—e PP

watler surface. TNemberodf s Fihé qwﬁdﬁdhbﬁgh‘t uh@Wnt (s
Groupe yr|t Bpses(mgl/kks) di f f er ent shaped markers hanglaing |n() P value
each quadrant.| The™Gne spent to fi fohedrde SEMiden

pldttormand tNe (ra ectgry of the Tmouse—were
NS recorOdLHﬂﬁﬁ?gcon'pute Fradm days 1 to 72783 ¢&.1ere
pl aced (g .the pool to find tThe fixed ni ddem ptatform
ORG 5, lday y}sthe pl at {'% m was removed and?$#e+2il6e t hat 0.65

ORGt hg nmouge spent in the tgrget quadra S_counted 1M
in of 2kt he lsui rm%oﬂg [ 111 ] Data gﬁaﬁ\%?i"s%§3*The 0.02

Fluoxenﬁ@sul ts 1gf thel testgare gxpressed as
way—ANQV/A was  ised flol | owed by tﬂ?{%ﬁgﬁgst wi t h

@F’é‘iﬁoi n‘éij,;I!)l\RN@.VATﬂaﬁov%écg nce | evel was set at P
<0. 05. QOS 2. Results 8. 2. &y fg?gct of ORG (i.p.)
i medi ately after trai Ex]s‘eg-nin@niine MM test [112] Wen
ORG was given after daily training, the spatial nenory
retr| eval (the tine TonkitydestrfIGRGspent in the target
rant nhapced significantly by influencing
9.1 Acute W*‘é%ﬂ'?@iﬁcgawwﬁ (Table 20). Table 20. Spatial

hanced in mce with daily ORG
211 EXPE%EBE%QW& (I?JOLH after training Dose Nunmber of Tine

[114] Ku?ge&g] rhide  eertifigftt Nuﬁgérank48/>qgt‘?ﬁi%8§@/ 1) 5857 G Sastirute of

Experimerital7&niifdis? ®edfe's Hbspihl Of §14hue§ﬁ@o$m'é 1034 (%4TH d
0 03 P o= b Of Sthuddiodinee 1ere s Thoy Ot 34 weeks old

and at the(lwgémmowiu@mpemmeramd viighedr) 5-80 % Z)PE_‘& fw%@ ré%ﬁre% described in
). before retrieval in the MM test 31 |

Example Lr,Oc}fQ% (hpUEe) w@%ﬁlgqu@darf 1@mINSeygive a‘h@lqealratloewﬂwﬁ esfml. Mice
were divid@Sinfs aH/(') eg(rjou%léIt therblqa group \ﬁy)ﬁr evaiuatlon was given ORG and a group was

0.65

treated with NS for vehicle control. ORG and NS were given to each group orally at a volume of
0.1 ml/10g. |

9.1.2. Results

[115] When ORG was administered at 1750 mg/kg to mice in an acute toxicity test, the appearance,
behavior, mental status, appetite, hair, color, and breathing of the animals were observed for 14 days
and nothing abnormal was found. All mice survived the experiment and the weight gain was normal.
There was no significant difference between the two groups. All mice were sacrificed on day 14,
and the heart, liver, spleen, lung, kidney, pancreas, ovary, testis, sméll intestine, and other visceral
organs were investigated by pathological section and also had no evident abnormalities,

9.2 Subacute toxicity test of ORG in rats
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was adm nistered 30 mn before retrieval, spatia
menory retrieval was enhanced significantly (Table
21). Table 21. Spatial nmenory was enhanced in mce
with ORG adm nistered 30 mn before retrieval Nunber

G oup Do
921EXP(""7‘?<"3E“5&53'155U| | :nhse”(?rggnqugg\/pan}\ls( o) 1o i 50 0 10
[116) Rege! (ifigeeg N2 S GHLp RS0 206 i JfF Toslipgre o0l Bxperimental

Animals, PBopl®'s Blosfianef S\i@NuaﬂWﬁnE@|vlfé?¥"ﬁ§db3rhéns@3wﬁf(algg Q _??-'{Ga ORG was
Toxicity test of ORG 9.1 Acute toxicity test

prepared asdestriteed 3n Exdmpdeper i mental met hods [114] Kunm ng m ce
(Certificate Number: A4CXK(Chuan)2003-16) fron1th¢
" 92.2RespKstitute of Experimental Animals, People's Hospita

k
- 7 orG g E e, e ek fgsa?ﬂé B el S Mol i
L O
behavior, @evifal 8tafQNpPBYite AairOfo16F add éregﬂflrg of thé ma oe?e gbé@r&e%q"or 14 days

into two groups, the ORG group eva

and nothigg ¥eorRGvafdusl. NOMEs d@Sved fHRkESH M Qn&\ltc-‘l’lef\%l P{te%?allrplvgs normal.
control. ORG and NS were given to each group oral

There wagngy glgglﬁ@amfdlff@ermerblein th®twlo groufe $ul fass Weérd Sicriffeed oﬂaﬁv 14, and
sad ered at 1750 ng/ kg to mice in an acute
the heart, liver, FR g kfdd’éy,abéﬁ@éﬁa&n@éary, tsatifa\simaH  intestimealand other visceral

organs W%‘nealf?%?m"%%’i’ By iyt a5E 0 oy JEoecin i WG sections showed no

evident aHIRALIER; was found. Al mice survived the experinent

and the weight gain was nornal. There was no
significant difference between the two groups. Al
mce were sacrificed on day 14, and the heart, |iver,

smmmcologngn sumdasyof Panthylas3-benan¥diol H5d it deSVRtives
i ntestine, and other visceral organs were
[118] The flaseeflenst and binen geurse-wesponse of amtidepresshnal effectsadfl ORG and its

lities, 9.2 Subacute toxicity test of _
derlvatlv%eFennst F(il{f)sa ou?gglag the models FST, TST, DD, SD, and S. The results indicate

that OR, ORG and its derivatives exhibit activities useful to treat and prevent depression and the
symptoms suggesting depression: circadian rhythm disorders, sieep disorders, and chronic stress.
Studies of the antidepressant mechanism showed that OR, ORG and its derivatives repair the
impairment of hippocampal LTP, enhance hippocampus-dependent learning and memory, and
treat and prevent depression-related factors such as anxiety and acute stress. The mechanism of
hippocampal LTP is mainly related to NMDA and AMPA receptors and their molecular and cellular
pathways. In conclusion, OR, ORG and its derivatives may adjust these targets as regulators and
produce the effects of treating and preventing depression through restoring hippocampal LTP.

[119] Since neurons mainly communicate via chemical synapses, and memories are believed to be
stored within these synapses, LTP is considered to be one of the major cellular mechanisms
underlying learning and memory. Therefore, OR, ORG and its derivatives can also be applied to
treat and prevent other disorders such as Alzheimer’s disease, childhood ADHD, autism, and

schizophrenia. Since more than 90% of all diseases can be induced or exacerbated by stress and the

33



9.2.1 Experinental nmethods [116] Rats (Certificate
Nunmber: A4CXK(Chuan) 2003-16) fromthe Institute of
Experinental Aninmals, People' s Hospital of Sichuan
Provi nce, were used. Their weight was 250-300 g. ORG
- wa rrepared as descri.bed in Exa e.l. 9.2.2 Results
hippocantiFE HurBlGRY o8 traRE Myt VIS Bisst DI (GRS BB O derivatives

may be b.bﬁbﬂzpall'%Fthg%aﬁi}gt,?%flﬁgm%dtrgﬁabﬁ 9 nlfcgo}‘ (M ITrgluc%(seea-sress-lih the clinic, for

- was adm ni ster y once per a%’ _
example, GPIS BddHéts WhoURYErientd @xRORE 1r8RRiring war\i’th@rrawafrﬁé}{ @ and cancer or
status, appetite, hair, color, and breathing o Ne
cardiovasanlareiseassvpateencbsiar weidrdoosxcdsbivdaysss cnadxiggt hi ng
_ abnormal was found. All rats survived the experinent
[120] Combinedhwithvsheynesuljmio theaprefiorinarly . expdifreees wastorizity, OR, ORG and its
derivati significant difference between the two groups. Al
: eflvatlv‘?sa}?*’svevvéfwea@&'&?ﬁmsc‘édhﬁ rireg@yent and preventipre ofalgptession ewd etiological
n, | u ki dney., pancreas., . ovar testis, sl
causes of Rof&Ron P crdth iR iies BE BEHERTeisPiRALd iy dovicty. Clher uses of OR.
ORG and Y 8&ivafldsefe RYpIRALORA! RGHE i i SohNg i
tissue secti gngpshéwed no q%\?ﬁﬁg%tagya ﬁeglg%c{h?%iesé’g?ptoms suggesting
depressiobRadH B Gohte Gtres|and UAKTBIVY TRY mecHBlstklinvolvsdaREE L
and its derivatives [f18] The dgse}%ffect andgﬁgﬁgkwm“eﬁba(ﬁ
OR, ORG @ud s&s- dezypoves earofthantgutteipn esfssenim ebfaobterdds, BRpoaftpal synaptic
.. its derivatives were studied using the nodels FST,
plasticity yapfudipgy NNSBA anij AMIBA reveptare snd theii mdiaceltudar tigyalingfRathways, and
learnin %%%3 and its derivatives exhibit activities useful to
& §F A Y M prevent depression and the synptons

' L QN5 . Ci [ hyt di d ,
(1211 TheHRRE S DRAERCOR 30 KPR el D PGPl anion of OR. ORG

and its deRivhti 6 RFLETOI wiTR O RBIap &0t RNAMRAord H@}ﬁ?sqqgflbgicﬁae?%%#i{%ects on the

derivatives repair the inpairnment o

causes of elaprassien; (3 Jxherapeupid 2ffden o dRN Ly rhR M b GepBdioFBIR Yitar 8l ptoms of

_treat and prevent depression-related factors such as

other disegsgsi &) yheirrpptentiat eses reeny intehdedrand Ishoild moobe construed to be limited in
hi ppaca | LTP. is mainly related to NVDA and AMPA

any way "r°etg P A BreHentgiderrestien @ndmayradsacles nagfulrfor pendisapses involving
n..cancl usi.on : and its derivatives may adj ust

stress, an%lﬁtés%%tcggéllgtv g ﬁlélg PR UMRYP D and  produce the effects
of treating and preventing depression through
restoring hippocanpal LTP. [119] Since neurons mainly
communi cate via chem cal synapses, and nenories are
believed to be stored within these synapses, LTP is
considered to be one of the nmajor cellular nechani sns
underlying | earning and nmenory. Therefore, OR ORG and
its derivatives can also be applied to treat and
prevent other disorders such as Al zheiner's di sease,
chi |l dhood ADHD, autism and schizophrenia. Since nore
than 90% of all diseases can be induced or exacerbated
by stress and the 33 hippocanpal functions of stress
regul ati on involve synaptic plasticity, OR ORG and
its derivatives
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may be beneficial in the treatnent, prevention, and
rehabilitation of many diseases in the clinic, for
exanpl e, drug addi cts who experience extreme stress
during the wi thdrawal period, and cancer or
cardi ovascul ar di sease patients who undergo excessive
stress or anxiety. [120] Conbined with the results of
the prelimnary experi mdeLAIMS toxicity, OR ORG and
its derivatives have new applications in the
treatnment and prevention of depression and eti ol ogi ca
causes of depression with characteristics of high
i.ency and $OMItOXiClt . Other uses of OR

fi ( ORG
[122] 1. g‘f%“'tﬁﬁfl'slvﬂ PIACREHIQleq U deipipiv e EPresRatedl by insmulechorrpharmaceutical
' : nt i f, symptons .suggest. n depressi on. such . .
R TR e -
or ﬁmcti%ﬁhl tH6d 2Rl A8 SSafmtar €:f glt%.tvetﬁf dequg'sio% gl%jmldée%tically acceptable

erivatives are the regul ati on of serum
excipientcor dcceppstiiedietads suppldp@eanpal synaptic plasticity
i ncl udi ng NMDA and AMPA receptors and their
i ntracel I ul ar signalingMsat hways, and |earning and
menory. [121] Therefore, thentherapeutic uses and
beneficial effects of the yrinvention of OR ORG
and its derivatives are asy=Fol |l ows: (1) therapeutic
ef fect on depression; D therapeutic effects on the
causes of depression; (3) therapeutic effects on the
synptons of depression or siimlar synptons of other
. diseases; (4) their potential uses are not intended
wherein: gnd shoul d not be construed to be linmited in any way
enting depression, and may al so be

. ' d
R’ is hydipdes. froreur OB EP S Dby PN g 0)sDeglycopyramotly?2. 3, 4,
it t] - [ t 4 CLAI 12
e ORI ALy T SRS 3o,
arabinosyl, @B&tGS Sfl{p%yl?)begﬂfyﬂlé!irﬂlalnow, st %ﬁ}{fi{ﬁ%ﬁ%ﬂé %t?l lh 85)%]' blcl)tiyl or benzyl;

preparations contai'ning 5-ne

R? is hydriogen, @eDighabopyrasosyl) f-Despioppanatylq N—&)-pID dilEdoPREnosy!, 2, 3, 4,
functional foods are applied to treat or prevent
6-tetra-O-geqiylefs Di-gincopyratoaylmme sasisyc alldsyl, aatzeqsgbtiamnesyd foc@nt, kylosyl,
) r acceptable dietary supplenents. Me ORS R20 |
arabmosygﬁgq:tgli, ﬁ_oppgnyl,§>eﬁw},§g§\q{noy1351@cg}yﬂw@g§)ylapﬁbg}y propyl, butyl, or benzyl.

[123] 2. ,‘(Z:I%/ie _—Ll&qﬁ%gegig(g&ﬂiisf%:l’%g%‘f’e%gé%?%g%g&y?grm%lg)lgg;lzéha%haceutical
) | ] .. 1 SV . f . | osvl| .. ..

Preparatlog&% §gﬁ‘8§“§?§h%§¥3?§?d beﬁlr%g:%:a‘g)‘ri:a‘ its ggﬂg%@l& 1nctl)ﬁ§ rnger%g/al‘n’on of medicines

or functiGH4C Gosusl areMEHpEd  toeddy lor Re0RY| dephisbivh BT pHAERZEtically acceptable

excipients or acceptable dietary supplements.

Me
s
HO
II

Wherein R' is hydrogen, p-D-glucopyranosyl, B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl, 2, 3,
4, 6-tetra-O-acetyl-B-D-glucopyranosyl, mannosyl, allosyl, galactosyl, rhamnopyranosyl, fucosyl,
xylosyl, arabinosyl, acetyl, propionyl, benzoyl, cinnamoyl, succinyl, methyl, ethyl, propyl, butyl, or
benzyl.

35



R2 i s hydrogen, (3-D glucopyranosyl,

[i-D glucopyranosyl -(1-6)-R- D glucopyranosyl, 2, 3, 4,
6-tetra- O acetyl - (3-D gl ucopyranosyl, nannosyl,

al | osyl, gal actosyl, rhamosyl, fucosyl, xylosyl,

[124] 3. Sé VgLt &Egﬁyde%%%gfoy l)r‘e &tﬁ@q?vlag?%%ggpr%g%ﬁ%)%y F %}nﬂ@ﬂg%drding to Claim 2,
wherein R' 528} drégert ‘B'-\ﬁiléﬂ)@op}paﬁésk}ﬁ %%ngﬁ%yﬁ@gs iﬂ(?%@-ﬁ%ﬁ%%?ranosyl, 2,3,

represented by Fornula’ll utic _
4, 6-tetraf-apayls-Doglacayndnasyll BtinodTB! MWsyll gdtabRB7IC ARMRbyRhosyl, fucosyl,
or

its derivatives in the preparation of nedicines
xylosyl, of arabiniosylal foods are applied to treat or prevent
depression in pharnaceutically acceptable excipients
- [125] 4. Sd}dgtélégbé,étb&:ﬁg@egqoépxamg,dqgwppy@rf@megentwbbmgmul-ﬂl h¢cording to Claim 3,
. MWierein R i dr ogen, - D- gl ucopyr anosyl,
- wherein R4 @%P%F&Bﬁ-&ﬂ%gw r(OfY&é)ED( UGepyianebyd atfdsP;glocopgranosy!.
< 4 2t 8- I - D gl ucopyranosyl nnasyl , ,
126) 5. VBIOPYSSBRAY| ad L SORMBASRY gulBOTRT e phamacuica
preparatiofy k& ¥iningdh@hiif %Ydrepa%%ydf’m&fi&ﬁéso&)ﬂmctgﬁﬂzfgéﬂs’ re applied to treat
ci nnanoyl, succinyl, nethyl, ethyl, propyl, utf1, o
or prevent@pzesbion 3bplatddevBically- Adetpiible lexdpleanRize nestbbleiethlySupplements.
derivatives represented by FornuFa Il according to '
Caim2, wherein R is hydrogen, (3-D glucopyranosyl,
(3-D-gl ucopyranosyl - (1-3@] - (3- D- gl ucopyr anosyl, 2, 3,
4, 6-tetra-O acetyl-(3-D ¢ opyr anosyl, mannosyl,
al l osyl, gal actosyl, rhany aggey! ., fucosyl,
xyl osyl, or arabinosyl. [125) 4.
5- Met hyl - 1, 3- benzenedi ®?Cor its derivatives
represented by Fornula Il ﬁﬁfording to Caim3,
wherein R is hydrogen, (3-D glucopyranosyl,

. . | Loy = 6). - ranosyl

Whersin 3 B HRBRYERIER DY e D ) LR RN 2.5, 4

6-tetra-O-bEy1gS BALIAELPIYankOY bindsYll aBésyPRATEREAUEHafRbpyranosyl, fucosyl
preparations containing theminthe preparation of ’

xylosyl, arabhosylnestyds prbpiosyli bevebylf ciedsmaylesuapiplyl, @ebtliyd, dikiyeasropg! butyl, or
prevent depression in pharnmaceutically acceptable

benzyl. exci pients or acceptable dietary supplenments. M Odc

[127] 6. %%a{l-{}bdb%/ﬂ\hzg%%éé]l%yé@é%&&e&%ﬁi@%%@?ﬁﬁ%é@ according to Claim 3,
i &1 1 SPSRORARELN! bt R SISRRYL ISRV RSB, 2. 5, 4
6-tetra-O-acetyl-B-D-glucopyranosyl, mannosyl, allosyl, galactosyl, rhamnopyranosyl, fucosyl,
xylosyl, or arabinosyl.

(128} 7. According to  Claim 6, wherein  R* s B-D-glucopyranosyl,
B-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl, or rhamnopyranosyl.

[129] 8. 5-Methyl-1,3-benzenediol derivatives represented by Formula IV or pharmaceutical
preparations containing them in the preparation of medicines or functional foods are applied to treat

or prevent depression in pharmaceutically acceptable excipients or acceptable dietary supplements.
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xyl osyl, arabinosyl, acetyl, propionyl, benzoyl,

ci nnanoyl, succinyl, nethyl, ethyl, propyl, butyl,; or
benzyl . [127] 6. 5-Methyl-I, 3-benzenedi ol derivatives
represented by Fornmula Il according to Claimb5,
wherein R2 is (3-D glucapyranosyl,

(3- D gl ucopyranosyl - (1-->8) - (3-D gl ucopyranosyl, 2, 3,
4, 6-tetra-0-acetyl-(3-D 8&opyranosyl, mannosyl,

al I osyl, gal actosyl, rham anosyl , fucosyl,

xyl osyl, or arabinosyl. [ 7. According to Claimé6
wherein R2 is (3-D gl ugdgyranosyl,

(3-D- gl ucopyranosyl - (1->6) - (3- D- gl ucopyr anosyl, or

r hammopyr anosyl. [129] 8. S-Néthyl-l,s-benzenedim

: . ' ' F | LV
LY S
' 6-tetra-O-F&E&fﬂaﬁ-@-%lgEb®frar{6§ﬂ! ﬁfaﬂﬁo%yf?rallt)%}g,géa!lﬁ% 1 Fl?a%ﬂ?op%a%osyl, fucosyl,

applied to treat ~or prevent pr ession
xylosyl, apibaospic ecetryl crbobipnplc bepiogh |cﬁlrﬁmypls@dtﬁ%%etﬂﬁg ey Bt Pyl, butyl, or
dietary supplenents. 36 Me t)-0Ac OV Werein ’
benzyl, R2 is (3-D glucopyranosyl, (3-D '
| ucopyranosyl - (1->6) - R-D- gl ucopyranosy|, 2, 3, 4,
[130] ‘te 9¥¥%kety?-(§uﬂngluébpyrﬁ G ﬁ%nnosylﬁJ)gthpwammyL
fucosyl,

|l l, |, .rh l,
p-D-ghue N 1 SR oy By 2ot ofier G RalB-D-elucopyranosy,
i i , | | . butyl, ar .
manmosy ;A OST gogeEnop o s SR B abisB taesd propiom

benzoyl, difnathcil, g QEEiAMOSY! ,
R- D- gl ucopyr anosyl - (1-->6) - (3- D- gl ucopyranosyl, 2, 3,

[131] 10.4Acording ta-(iac 8t whetedr R gh W Gy BReSIHO-aceMUBIDbcopyranosyl, or
al | osyl, gal actosyl, rhamopyranosyl, fucosyl,

acetyl:  yylosyl , 3'21’@6?%13‘95111?01;10 et yar,  pr GpDexstyl-orchnehz e(2, 3, 4,

6-tetraace§%lﬁmgélpgpy%lqss§i%gi’ n;P/)I . 4F 131] 10. According to Claim

. 6 .a- t vl -(3; I | yl: 1, N
1521 1. ARGy i OB, ST e SR e e
representéd by Borhild ﬂﬂ%ﬁﬁécéﬁﬁéa}?‘p%p%a@i@ﬁs\l’ &?@ﬂgﬁé 9&nethi3P3-bidrenediol or its

According to any one o al s

derivativeS-iiviphhgrhactytialie nizespeatil @ lex€lpientsSorddiedaMBt 40¢8Stable supplements for the
represented by Fornmula | or pharnmaceutica

treatment §f &yyaptamis Grgeesiong dapnéssignsinakidingl cirtadiamehyrten ditorderspkleep disorders,
hroni its derivatives in pharnmaceutically acceptable _
chronic sEessi BIUERYs 2gHe diretsanipqpdddenamen!, eorsengpitvaefnetidnel impairment or

. . .Jren 1A npt o uggest i ng. depressi on, including
d1sorders,év=}l”§32% ! gén ortl,}]l)e/?% ameg%]l Eaesgg o? @r'agle%ngf)cglé pefafiated with 12 h light and 12

h darkness is a circadian rhythm, disorders of which is known to cause a series of deteriorations of

brain functions; sleep disorders include: (1) dyssomnias, insomnia, hypersomnia, narcolepsy,
breathing-related sleep disorders, and circadian-rhythm-related sleep disorders; (2) parasomnias,
such as nightmare, sleep panic, and sleep walking; (3) health-related sleep disorders and sleep
disorders caused by substances (for example, addictive drugs) or therapy (such as surgery,
radiotherapy, or chemotherapy); anxiety disorders include two major categories: (1) panic disorders,
for example, agoraphobia, particular panic disorders (such as panic in response to particular animals,
environments, and blood transfusion, social phobia, and obsessive-compulsive disorder),

posttraumatic stress disorder, acute stress disorder, and general anxiety disorder; (2) health-related
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chronic stress, anxiety, acute stress-induced

i npai rment, or cognitive functional inpairnent or

di sorders; wherein one of the fundamental bases of
brain functions associated with 12 h light and 12 h

i RPTR G S L AASEE5 s o
- as surger}, URGibtHRPDy, & &feﬂlo%e?%ry‘iegtl%sé Fkg%) ?gy’es‘xc Q%eﬁéls%g%lgﬁé%aé gesponse to

I nsomi a, ~hyper somi nar co reathrng-r

events caficdey elivirohfestsl faaives, AR dbAd a&JlUﬁMdb@ﬂaﬁ&e@,doxsﬁrﬁ%%oing therapy.
di sorders; (2) parasommi as, such as nightmare, sl eep ’

for examplansurgerpnsiress empleadiikicogespodjing Eadutd stredsati®@ed iBSArment” such as
di sorders and sl eep disorders caused by substances

- reduced lyppocampy sphatic plrstieity susl damuags)of dearning raapyndnsarg hccasitive functional

. . surgery, . radj ot herapy, .or chenotherapy),; anxiety
- mpairmegy §g rcﬁ%’f%ﬂ% AEPEES towsRR It &f dhrer &sain (fupctinnaj such as memory,

thought %cﬁ%rnﬂ'ﬂl&n a&grﬁiogxgnrgprlnoedd agor aphobi a, parti C-U| ar_pani c
> sorders g SuehasPan? @i n response to particul ar

1331 12.2ALE0RES [ I S Iy ci.al
155 12 MLk 98, SRITR0lhne 3010 ORh! ARSI Qe Hhtes
followingppabiypeaunmat i ¢ stress di sorder, acute stress disorder,
and general anxiety disorder; (2) health-related 37
(1) depresping andymdpé disdadess, anch sutgiressioe; madiccdprasiony fiied dep@Esion, and
. ,.exanple, addictive drugs) or therapy (such as
manic disqifese 0y hypameBien &F o3y, depreseiiie rditdnderapyych st deprsssie disorder and

SN 0% W e e AN
disorders S(Sﬁ’ﬁ;fﬁpéh?ssub%eéj@H&Lﬁg'agﬂtri&&fsﬁ@/ 'of cﬁeg{rel,?gi)\(/éag@la(fergers and affective

surgery; stréss can 0 correspon
disorders Sda &S bl NelbSrRRbel MBS ex@Mdle, AUEBIRS drdgf U Cerapy (such as surgery.
_ hi ppocanpal synaptic plasticity and damage of Yearnlng ’
radiotherapy,domanemotherapgy ror (4 Mepslandisordsedr bipsipeafFdené dRbrder containing two
disorders referring to inpairnments of higher brain
or more epigpgdasiof Aepressigntand §ypemaniy and ehemafing epdsedes ofmaniakididgpression.
., attention, and d. [13 12. According to_any one of
[134] 13. Aegeigingdo any pge ohtdpims] ?ﬁé» Wéﬁf?hﬂ thgepymgsems Af deprespiga €5 symptoms
: | 0w : s:. (1) depression and od. :
suggestm% :ag%rreg g(%nsr’%\f\égﬁg ﬁ%‘fﬁ%&x%{é g}y‘é}gé i sr?’rc‘i:;e!ﬁ,ia rffegp dﬂi?f@%% :Lg.}:ﬂmwtkeéa anxiety,
acute streStCiRB&RA 1APairdE, orBRBhIEVE RRRAGEN im irrnémgpgﬁbr%'er or (2)
depressive disorders, such as depressive isorder and
[135] 14. dysbhipg @; argr ore3)f Olatiey 1 86 flOCvhar@indfusetidial $oodS YedhudSdaily foods,
affective disorders caused by nental illnesses or
beveragesdi as ofimidssinofwhititf emeghyl- s3benseesdish owi itsg derivatives or pharmaceutical
. characteristics of depressive disorders and affective
preparatiogs SgptgEing L aGdWH | Sbeszenstioherls dedyatizanarglapplicddditeei aral prevent
dru r thera such as surgery, radiotherapy, or
the above c’ﬁ%‘gﬁﬁz‘%ﬂgsrygﬁ’&‘i’?s gf\r/de%a")SS‘BP Bbﬁya?mginé ?%%Fm}srdoearffﬁaprar
1361 15. Akl S6kb ' i nlng_ two. _or por e .epi sodes of
L136] depres S@f%ﬁﬂgzg!}ﬁ%og %‘gﬁf g,ﬂé 15"?%%%%%4@90%16idgsgggeﬁepresemed
by Formimai 4 apd ¢amneseiRE cbhadliidm- AGRARILNTHEO ARYeO
of C ains %ﬁtolo, mhergingtﬁé synpt ons gf g%pr%?%?oﬁ%nmonmus
(S-methylelr,3-bynvetatial or sty dgdeitiveg inlpRaransiutidallyei®@Epthble ChrtieAWraRcipients:
rhyt hm di sorders, sleep disorders, chronic stress,

anxi ety, acute stress-induced inpairnent, or
cogni tive functional inpairnment or disorders.
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[135] 14. According to any one of Clainms 1 to 10,
wherein functional foods include daily foods,
beverages, or drinks in which 5-nethyl -1, 3-benzenedi ol
or its derivatives or pharmaceutical preparations
contai ning 5-nmethyl -1, 3--benzenediol or its derivatives
are applied to treat and prevent the above-nenti oned
synpt ons of depression or Nt os, suggesting
depression. [136] 15. An § de ssant i s conposed of
5-nethy|-1,3-benzenedi§h its derivatives
represented by Fornul P or phar maceuti ca

conposi tions containing the ?ctlve component s
(5-nmethyl -1, 3-benzenediol or“its derivatives) in

* Wherein %Eggggﬁ)%%gﬁﬁ-él%o%&&%%%tﬂ glﬁEcEﬁy%rrcb ﬁr(lexg)llpbeélugopy?’a%osyl 2,3

eln ogen
"4, 6-tetra3013t&!yp 1) 8 lh%méﬂosyl mannos 1, allosyl galactosyl, rhamnopyanosyl fucosyl,
(3- glucopyranosyl R I'ucopyranosyl,
xylosyl, actablmstybiacaylopaxp&myl b[eﬁzdSﬂ gimmmmyt anosyyl, mewghetyl, propyl, butyl, or
gl osyl, gal actosyl, rhamopyranosyl, fucosyl,
benzyl, nys} pgenaﬁ-gbghlgggyrancggleﬁﬁ gleog)maom)fll (lbéhﬂd}[glucopyranosyl 2,3,
succi nyl, nethyl, ethy] opyl, butyl, or
4, 6-tetrab(8ﬁfg}yl—%—@gllugomwéleﬁnanpoq}l gqﬂlﬂ‘% ygagﬁg@yq, rhamnopyranosyl fucosyl,

o, GRS LR SRREHY i) o i) SRR RRRN ey oo . o

benzyl. al l osyl, gal actosyl, rhamopyranosyl, fucosyl,
xyl osyl, arabinosyl, acetyl, propionyl benzoyl

[137] 16. C‘Arnﬁl&m@yﬂessaﬁll«h@ Qbﬂly)bsedrﬁfbhm&hyﬂ BWenzéHeﬁi%Y bs 1t§3§'érWat1vé%rrepresented
benzyl . [137] 16. An ant|depressant i s conposed of

by Forsaulet hill - or 3- plemmecmuticall epmpbsitides | vantargsg active  components
represented by Formula |l or pharnmaceutica

(S-methylcbs-d@g;qnie@lﬁgorclbsrﬁeéqvmlm) Bdhiayeacestigpdlyaqeeptable carriers or excipients:
(5-nmethyl -1, 3-benzenedi ojgeor its derivatives) in
pharmaceutical ly accept abl arriers or excipients:
M ORL HOH Werein R | oRyen,
(3- D gl ucopyr anosyl ,
(3-D- gl ucopyranosyl - (1-38) -[ 3- D- gl ucopyr anosyl, 2, 3,
4, 6-tetra-C>acetyI-(3-D—gIUﬁopyranosyl, mannosyl ,
al l osyl, gal actosyl, rhamopyranosyl, fucosyl,

Wherein Ryﬁﬂﬁbdl'o eﬁrBiDLQE?@dﬂvrarfé@ﬁtWb-glﬁlfz&f%ﬁﬂ%&rl»(lb—e@z@ﬂ glucopyranosyl, 2, 3,
ci nnanoy succi nyl’, et hyl , propyl, P g

4, 6-tetrab®azetyl- BD1§8¢opy7anoégdcmaﬁhd§g albos¢l, @hlacibeyl, Miaﬁnﬁlspy’taﬂf@isyl $ucosyl,
hydr ogen, (3-D- gl ucopyranosyl,

xylosyl, arabinosyl, acetyl, propionyl, benzoyl, cinnamoyl, succinyl, methyl, ethyl, propyl, butyl, or

benzyl.

[138] 17. According to Claim 16, wherein R' is hydrogen, P-D-glucopyranosyl,
B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl, 2, 3, 4, 6-tetra-O-acetyl-B-D-glucopyranosyl,
mannosyl, allosyl, galactosyl, rhamnopyranosyl, fucosyl, xylosyl, or arabinosyl.

[139] 18. According to claim 17, wherein R' is hydrogen, B-D-glucopyranosy! or
B-D-glucopyranosyl-(1—6)-p-D-glucopyranosy!.

[140] 19. An antidepressant is composed of 5-methyl-1,3-benzenediol or its derivatives represented
by Formula III or pharmaceutical compositions containing active components

(5-methyl-1,3-benzenediol or its derivatives) in pharmaceutically acceptable carriers or excipients:
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(3-D- gl ucopyranosyl - (1--*6) - (3- D gl ucopyranosyl, 2, 3,
4, 6-tetra-0O acetyl-[3-D glucopyranosyl, mannosyl,

al l osyl, gal actosyl, rhamopyranosyl, fucosyl,

xyl osyl, or arabinosyl. [139] 18. According to claim
17, wherein R is hydrogen, [3-D glucopyranosyl or

[ 3- D- gl ucopyranosyl - (1- >6) - R- D- gl ucopyr anosyl . [ 140]
19. An antidepressant is conposed of

5-met hyl - 1, 3-benzenediol or its derivatives
represented by Fornula M8l or pharmaceutica

conposi tions containing agriye conponents

(5-met hyl -1, 3- benzenedi ol QGgeri vatives) in
pharmaceutical | y acceptaghle Carriers or excipients:
39 M 3-CGc R20 I11 ’

erein R2 is
(3-D- gl ucopyranosyl , III
: . (3-D-glucopyranosyl - (1--6) - (3-D-gl ucopyranosyl, 2, 3,
Wherein ét is Bégtgémoayr@n@ﬁyétByIP=g[ha:o@yq4ngsadﬁyﬁﬁ){ﬁislwglummmswl,,2, 3,4,
r hanno nosyl, fucosyl,

6-tetra—O-§§%t@§Q/ﬁh.glgag%%%]gs 1: I:na%ﬁy :aﬁgs:y?(gﬁla@msyl rl@lgmggyppcl)syl, fucosyl,
xylosyl, aﬁ%ﬁé&%ﬂ?%ﬁ%i&%ﬁ%ﬂ}’%%%nggglf %igh?%ggyg{c&‘%&g %Ye\;\ﬁl}vé,regﬁﬁ fpigg}r/lsbutyl, or

benzyl. (3-D- gl ucopyranosyl,
(3- D gl ucopyranosyl - (1->6) - (3- D- gl ucopyranosyl, 2, 3,

[141] 2Q. 6-Aedording aeet yICidinr D- gbucopye@osyR? nann ‘BSH-lg'lucopyranosyl
al l osyl, gal actosyl, rhamopyranosyl, fucosyl, ’

B-D-glucopytapesl-(1-016) d Bisluropylanodyl 42, 21.4, A6aeraOrgetyd- 3G luBopyranosyl,
%g, erein R2 is [3-Dglucopyranosyl, )

mannosyl,( l_oE,y\AG gﬂegﬁ%l,am%}gwp_y(qmsg) fucgsyl- ¥lesyb oy peshoyyl, or

am ranosyl . [143] 22, An antidepressant is
042 EETREEGRES o o - BonzeRBEieB of {4  B-D-slucopyrarosy
-D-¢l | I eI, y..F la 1V or
B gl e D e Bl Ror B ve

[143] 22. A@@ﬂﬁ&@ﬂéﬁant(@c&ﬁ%&% oft 5 InRNZENSERhe 261 ({Irtit% derivatives represented
derivatives) in pharmaceutically acceptable carriers

by Formulaex&Vpi ent spharvecedtiCic cBRPodiNonsWhebgtaid® i stil 8- Dromponents
) %LycopyranosyL, [3-D- gl ucopyranosyl
(5-methyl- GarbenzgyleQ@_qp_ng |dgmmypgn@ shhrmageutBallylacceptable carriers or excipients:
6-tetra-0-acetyl-(3-D gl ucopyranosyl, mannosyl,
al | osyl, gal actosyl, rhamopyranosyl, fucosyl,
xyl osyl, arabinosyl, acetyl, propionyl, benzoyl,
ci nnanoyl, succinyl, nethyl et hyl, propyl, butyl or

OAc
R0
v

Wherein R? is B-D- glucopyranosyl, B-D- glucopyranosyl -(1—6)-p-D-glucopyranosyl, 2, 3, 4,
6-tetra-O-acetyl-B-D- glucopyranosyl, mannosyl, allosyl, galactosyl, rhamnopyranosyl, fucosyl,
xylosyl, arabinosyl, acetyl, propionyl, benzoyl, cinnamoyl, succinyl, methyl , ethyl, propyl, butyl or
benzyl.

[144] 23, According to Claim 22, wherein R® is B-D-glucopyranosyl,
B-D-glucopyranosyl-(1—6)-8-D-glucopyranosyl, 2, 3, 4, 6-tetra-O-acetyl-B-D-glucopyranosyl,
mannosyl, allosyl, galactosyl, rhamnopyranosyl, fucosyl, xylosyl, arabinosyl, acetyl, propionyl,
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benzyl . [144] 23. According to Claim22, wherein R2 is
(3- D gl ucopyranosyl ,
(3-D- gl ucopyranosyl - (1-->6) - 3- D-gl ucopyr anosyl, 2, 3,
4, 6-tetra-O acetyl -(3-D glucopyranosyl, mannosyl,
all osyl, qgal actosyl, rhamopyranosyl, fucosyl,

benzoyl, %}?a&%l’,orgp%\%?y osyl, acetyl, propionyl, 40 benzoyl,

[145] 24;%?%\?\%2% léclp SQEESZ?E i ’ el:}.l:l Iijrfll‘sw}_], 32 41 6&%&:9-"0%&%%11-thD—Cglluaciorppyranosyl, or
acetyl:  6- tiet r a- QagRtMylofcdnd? 9! UcRPYr ano yeﬂcetzp&cin%g-?%q-l{% 1 3 3, 4

3-0-di acetylorcinol, or 3-0-acetyl-orcino
6-tetraacefyl)-B-@-phomaamiside) - [ 3- D- gl ucopyrano side. [146] 25.
_According to any one of Clains 15 to 24, the effective
- [146] 25.apyecpiding fo apy ione of diipiomeht o 285theedffeptivd d3sabe E @bl ebmponents
. h}ar g\gri vat(il,ves) to treat or prevent depression is
(S-methyjeh 3p8enzenediol g/ deriHativephy toarfEpal 20ig /pagkeht /deasessiamdist hetween 0.1
timal,,dos IS - 200. ng/ adul t/day, [147] 26.
meacl B AR 1209 e e S5 ORe et Yoo e et  ve
147] 260MARR&HEEe P~ BREARY! 24, 3g.Ren | ol deri vatives
[147] to treat or prevent d%e%r etglgi oéﬂl&ggéo dfg%eng?f;dﬂ?tivleda mponents
(5-methyl41l3-benzenediol or derivatives) to treat or prevent depression is 50-200 mg/adult/day.
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