USE OF 5a- ANDROSTANE ( ALKYL)-313,5,613-TRI OL | N PREPARATI ON OF
NEUROPROTECTI VE DRUGS FI ELD OF THE | NVENTI ON The present invention rel ates
to a novel nedical use of conpound Sa-androstane (al kyl)-30,5,613-tri ol
(hereinafter abbreviated as YC-6). BACKGROUND OF THE | NVENTI ON Acut e

| schem c Stroke (ALS) is conventionally tre inl h Sis or
neur opr ot ect P8k, éNéﬁr@&PB@&éfﬁl\é% (‘?Eﬁgﬁgwéaﬁﬁﬁgﬁéﬁtwy%tmgg during
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pat hways ot I?ﬁ”i‘ §;ﬁ@f d prolong survival of neurons.

Neur opr ot eiép%I(S)[?] asﬁ}éﬁgrent If/jwecome one of the research hotspots in the
field of AIS treatnment. Various neuroprotectants are under clinical
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resul ted fro01j-38BoBLEoDihcRliRElct BBbredARicaus YitaonT ul pat hol ogi cal processes
due to ischema, so as to reduce brain tissue death and pronote function

recovery. Th t uce cerebral infarct size; do not
result in gﬁ&ﬁé@@ﬁfﬁ@ﬁ%@ may occur during thronbol ytics or
anti coagul ants therapy; and can be used w thout confirmation of etiol ogy,
maki ng ear Ayutt TehtmenStrpks €A )eis dhehtiaratipemdatal efafrdg tbyothrombolypisodrect ant s
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bl ockers (@emd bxisrhenis wisslvaeMitho@rat BRthway of laFheHC Faicads g PISIMIE or s,
y- am nobutsprvigaladindulp@ABA) recept or agoni sts, free radi cal scavengers,
anti-intercellular adhesion nol ecul e anti bodi es, and so on. Anpbng vari ous

conpounds ’N&E%rgfe%h%l)( ﬁ%ss%@%e%itlg%e?&ﬂg\’oﬂé BNPE geﬁggﬁﬁq{o&ggfé'%nttﬂe fi@lﬁ' df AIS
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neur oactive ster10|.dskée NAS) Since 19 s.thThese séc%;rrod (%ingamhr}or@l S hﬁageorbeen
used cl i niP&ITFSHIGIN heportiags Gomplicpuen, thats fag 0ectr Aupng, (PHIBEIUSE OTof 't he
NAS that #aleoaghiantst therpes ang ean disr icd cvitheut gopBgmation, gt stiglogrsmgking
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bet a- anyl (f,}(qng[ﬂ%t_ ein (Al13) deposition and then Al zheiner's di sease (AD).
Adm ni stration of estrogen can significantly reduce the levels of Ap in
brain. Cdinically, estrogen treatment of AD has achi eved good results. It

was denonditEs G REHIORIOf W&*’édﬁéﬁ&%’@r’ that has been proven saf€ and eftective.

Drugs that are under clinical trials and have potential value of clinical application
include calcium channel blockers (CCB), calcium channel modulators, glutamate
release inhibitors, y-aminobutyric acid (GABA) receptor agonists, free radical
scavengers, anti-intercellular adhesion molecule antibodies, and so on.

Among various compounds, neuroactive steroids draw growing concern due to their
comprehensive effect in neuroprotection. The levels of neuroactive steroids are
correlated with the development and progression of some central nervous system
(CNS) diseases, and play a significant role in modulating neuron damage, death, and
those CNS diseases. These steroid hormones, either natural or synthetic with activity
in nerve tissues, were named neuroactive steroids (NAS) since 1980s. These steroid
hormones have been used clinically as replacement therapy. Estrogen is known to be
one of the NAS that have the strongest neuroprotective effect. The ovaries of
menopausal women do not produce estrogen again, probably leading to beta-amyloid
protein (AB) deposition and then Alzheimer’s disease (AD). Administration of
estrogen can significantly reduce the levels of AP in brain. Clinically, estrogen
treatment of AD has achieved good results. It was demonstrated that allopregnanolone
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protects cultured hi ppocanpal neurons in vitro against irreversible
ncurotoxi c insult by hypoxia or glutamate.

5a- androst anc(al ky0- 30, 5,613-triol (YC-6) is a conmpound, found having
neuroprotective effect during our research on neurosteroids, with the

fol I owi ng ngxgkg%{s%ﬁéugefd% &Fnsdgﬂhgira_ﬁ& [rOPithelghingl RtevbRiHIE nB@WISHid iRQk
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novel drug %g%#%?%gﬁﬁgn gpﬁ%g%ﬁgﬁ%#e atgéﬁgfseages. Cﬁ?erSeg ch h%s shown
that 5a- andi*68t ane (al kyl)-4,5,613-triol (YC-6) significantly inhibits

gl ut amat e-i nduced excitotoxic damage of cerebdl | ar granul e neurons,

cortical neurons, and spinal notor neuro creqses survival rate of
ag5e in a dose-dependent

neurons and reduces rel ease of | act at ey dg 0
manner with mniml effective conce 5;'1. 0 M YC-6 al so

significantly inhibits damage of prtical neurons caused by
ischema in a dose-dependent man ! imal effective concentration of
2.5 jtM To confirmthe neur opis ve gffect of YC-6 in vivo, focal
cerebral ischenic nodel and spihal co@Hlpjury nodel induced by abdom na
aorta bl ock were used to explore the pro tive effect of YC 6 against
neur on danage caused by rat cerebral ischem a and rabbit spinal cord
ischema. | ng. Kg-' of ¥enluvas sadmifisthe@ied-Ip,a6gabgial vein injection to
rats of YC-6 group 30 minutes prior to cerebral isehema. The animals in
YC-6 group has much hi%her neur ol ogi cal score and nuch small er cerebral

infarct volXHMMARY QRHE IN N ed control group, indicating that YC 6

has significant protective effect against cerebral neuron damage. The
rabbits recgi ¥gdctlofMhe pi8sent Hvebiod it Thidvide Bk FEoPhmiibasnd(dlR) to
spinal cor dpai-SEe f BABaligH bF haRRboRba0Ll IS ook eThARIASE RO LhRTof hat 1 n
untreated contro ron. 8ana ySis was obServed i -6 group ile al
the ani mal drepimeabpt peyron relatedi A1sediv paral ysis. It was denonstrat ed
hi st opat hol ogi cal |y that, there remained greater anount of normal spinal
cord anter i rBRERhMRE QhoWE YRR Fu-drlirddica@ikyBl 3, D606 IT-BY Righttesantiat  of
control_ar gl HLEeke DL ALLAG ARk, b5c% AR BNk SR HeuRh Ol S5 LY ©
ef fect agains s%lna .cord neuron danage. .
neurons, and spinal motor neurons, incfeases survival rate of neurons and reduces
release of lactate dehydrogenase in a dose-dependent manner with minimal effective
concentration of 1 pM. YC-6 also significantly inhibits damage of cerebral cortical

neurons caused by ischemia in a dose-dependent manner with minimal effective

concentration of 2.5 pM.

To confirm the neuroprotective effect of YC-6 in vivo, focal cerebral ischemic model
and spinal cord injury model induced by abdominal aorta block were used to explore
the protective effect of YC-6 against neuron damage caused by rat cerebral ischemia
and rabbit spinal cord ischemia.

1 mg. Kg™' of YC-6 was administrated via caudal vein injection to rats of YC-6 group
30 minutes prior to cerebral ischemia. The animals in YC-6 group has much higher
neurological score and much smaller cerebral infarct volume than that in untreated
control group, indicating that YC-6 has significant protective effect against cerebral

neuron damage.

The rabbits received 2 mg. Kg™' of YC-6 administration 30 minutes prior to spinal
cord ischemia has significant higher neurological score than that in untreated control
group. No paralysis was observed in YC-6 group while all the animals in control
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Taken the above evident together, YC-6 has protective effect agai nst neuron
damage caused by cerebral ischem a, spinal cord ischema or hypoxia. No

ot her research has reported the neuroactivity / neuroprotective effect of
YC-6 so far. BRI EF DESCRI PTION OF THE DRAWNGS Figure.!. The protective

effect of YC-6 ai nst ygl uﬁamat cgg extC| tt t.oxi Cfl Y cgf cer ebel.| a({
granul e nedfURsSIOLPHA| Wa%gﬁ‘% rateg Bistopg B%llpg oLy Hhate here KP4 Ag
Mor phol ogy gmate(rm}nquet ebaoimal sgingheerd aneiionhern {rBjorslmlmﬂs lﬁﬁb@) anigaly ehs, and

(O cer ebr alC-6qrbue eanrthar ehsantioDprdupH furelee dsdicatmigethain¥ Ct&has wigwifiwaht r at e
of neurons rcﬁ‘é]ﬁilve offectS Qlﬂktfépﬁ?a'i‘%r)d rféhlfofn‘%{a%%evs G utamate (du) group of

cerebel | ar granu € neurons, ) and .01; # and " significantly
different vs. d utamate &q roug of spi naI ot or neurons, #P < 0.05 and
"P < 0.01; Tgkaanthe ghovesey fﬁlt@%%quay 6r¢ has ietective clipqigmeen{ieptflagagtp of
cerebral coaused ély combraishesi, spin@bead dsch$iiaoDhypbxiaFNguotbe2resddreh has

protecti Vere%&)fte&ﬁheqfeu%%%%%&em% SRR Bt NEiEesd oot i cal neuron damage.
(A) the result of phase contrast m croscope; (B) survival rate of neurons;

(C) LDH release rat "o ]rgnlflcantl C?lfferent vs. control group, P <
0.01; * anBR’IEFDEsﬁ%PﬂQQrQ "yFHginRé,N\é%{ s. hypoxia group, *P <0.05, "P

<0.01. Figure.3. The ncuroprotective effect of YC-6 in rabbit spinal cord
i scheni a i pguger he ploaRive affeaostt BChE agkinst(itanate-mldogidcatcitotoxédiiyosf scor e;
(B) the hi é&%ﬁ%pgﬁ% n%hfochgs Qﬁe%&bp'n@&)ons (63d tc@?eb%%ﬁfcapfneﬂﬂfngal

spi nal neur o ai nst
rgt f ocal %F&t?:f L%rgﬁel&aﬁ\ ool Slfé'ﬂ)rg? %f%’ﬂfﬁﬁ} i %tOE@S?ré’ns(%') f(ﬁg Ibr ain
slices (TT@rehwal wrm@) neurpy; (B relenge st é@‘il ey sy vivalirgiecal nggranse. agETAI LED
DESCRI PTI (Rt SEniTittnthyNWEMEnOXs. Thlatapiaes 66iu) igroupnifi corebeilad gibeuld@seonked i n

mor e det ai L gig3 RECpd GO?X*HEEKH €s. sigihicartydiREREE M. (i10MeRHE CBlu) Srél@of | M ted
tothefollovmn exa S # 4 $ $$.
pinal N otSF AL rons P < 0.05 and P < 0.01; ® and *’: significantly different vs.

Glutamate (Glu) group of cerebral cortical neurons, $p <0.05 and 3P < 0.01.

Figure.2. The protective effect of YC-6 against hypoxia-induced cortical neuron
damage. (A) the result of phase contrast microscope; (B) survival rate of neurons; (C)
LDH release rate. ™ : significantly different vs. control group, P < 0.01; “and 7 :
significantly different vs. hypoxia group, "P<0.05,""P<0.01.

Figure.3. The neuroprotective effect of YC-6 in rabbit spinal cord ischemia induced
by abdominal aorta block. (A) neurological function score; (B) the histopathologic
slices (HE staining); (C) the number of normal spinal motor neurons.

Figure.4. The neuroprotective effect of YC-6 against rat focal cerebral ischemia. (A)
neurological function score; (B) the brain slices (TTC staining) ; (C) comparison of
cerebral infarct volume.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will be described in more detail in specific examples. Yet, the
present invention is not limited to the following examples.

EXAMPLE 1. Culture of primary neurons
1. Primary rat Cerebellar Granule Neurons cultures

Cerebella with meninges and blood vessels removed were obtained from 7~8 days old
rats weighted 15~20g. 0.05 g/L DNase [ was used to pipette the cell to single cell

3



EXAMPLE 1. Culture of primary neurons 1. Primary rat Cerebellar Ganule
Neurons cultures Cerebella with nmeni nges and bl ood vessels renoved were
obtained from7--8 days old rats wei ghted 15-20g. 0.05 g/L DNase | was used
to pipette the cell to single cell suspension followng 0.25 g/L trypsin
di gestion. The sus si.on s then.centrifuged to |l ect .precipitation and
resuspende&ume?ﬁo%ﬁégﬁf@% Bﬁg%ﬁﬁfgﬁwﬁ ei‘ﬁ)%(;éq%lf ??Spﬁéﬁoréﬁésﬁ%nnﬁn ﬁ@?e he
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foll owi ng FBS seediSngnM1RCUt Vhér &il€ was tddestetal ionhilishés grovddtedarvdth

P ve b ot ggﬁéggif“g‘g? MRHEO RIS ho YEidd1t0 LV 81 1Rl @fdedr @NiAhibin ou T 615
P rent Lrb and Bipieabenp! pkpdfiaR Sl Sud HEl e HElBe G bt oRl V) O

suppl enment 3
at 8DIV. 2hawapuspi mat Iatst BrannNgeofaluapenyps dded EEINghHE W HE diof PEIHIAS- day
pregnant SEuppldmsentari enengly o] ndrbretabe lismdExpevimebnts Wencwerreedratrat/@dlV. The
spinal cord tissues of fetal rats is digested with 0.125%trypsin and then

centrifuge I t | rpedi ate | ayer enriched with notor neurons. Cell
debris vverg' I%%r%v%&i%?%@%‘%???ugati on and cells were adhered by
differential velocity adherent technique for th. Suspending spinal notor
neur ons wi Bpingl oweé wasdtrtainedy froal brday prgnantcdD Irelet Bk anglas Bwaddancanchour s
fol I owi ng blded FiEAGIHRE renfsvad CTh@spiaa dofll tiskhes Sktaliras RRligastadweish 0gpbaced on
the 3 DIV W idh LiSnseCuMiflRE WEMMndflchRRey BediRhid WRAINTERARGS. every
2- 3 days. E;rbﬁrrents wer e gial;};l e .ﬁ)(%tat.on t he §-5 Dl V.. 3, ?at .ﬁorret ggral

Neur ons CorteX°Hit KeHefiyes Bhabl! iQR20d cg § YL eh<ied &Y HISTREA £ ¢ om
newbor n ( 1velegityordhergnttechniquesiay/ Th. (yspendingsringls Btargngyrenst vithtewete| | to
si ngl e cel ddhstispealoicion Wedd kolicngl th&edéd. 24rypss folbivges theoseedifige Asar€pensi on
Waz _then C‘t% addeugq*oﬁ/e t@}lﬁl@é hggiu@g@@l; hédd o tiand I?IN WAL i fmsEhM F12
medi um cont ai.ni n 0 (Vv a 0 es
pr e- coat ecfn\‘?ﬁlhflﬁl’ ?)%1 (’QI’YeI(Gl R i%aelfmfﬂl oﬁlr%lé1 & (%?‘?r‘o/v-%1 %g&s %’eE%%ZiQ}% ﬁgsd‘g%%ﬁ?fﬁdir a-C
was added ok HPtPIgk owt h and proliferation or non-neuron cells. Half

medi um change was perforned 2-3 tinmes per week. Experinments were carried

out on thes Rt BoMical Neurons

Cortex with meninges and blood vessels removed were obtained from newborn (1-day
old) rats. 0.05 g/L DNase I was used to pipette the cell to single cell suspension
following 0.25 g/L trypsin digestion. The suspension was then centrifuged to collect
precipitation and diluted it with DMEM-F12 medium containing 5% (v/v) FBS and
2% B27. The cell was seeded on dishes pre-coated with poly-lysine. 24 hours
following the seeding, 10 uM Ara-C was added to inhibit growth and proliferation of
non-neuron cells. Half medium change was performed 2~3 times per week.
Experiments were carried out on the 10 DIV.

EXAMPLE 2. Protective Effect of YC-6 on Primarily Cultured Neurons

1. Protective effect of YC-6 against glutamate-induced excitotoxicity of cerebellar

granule neurons

The cerebellar granule neurons cultured for 8 days were divided into four groups:
control group, glutamate group, MK801+glutamate group, and YC-6+glutamate
group. The control group received no treatment. The glutamate group was treated with
200 uM glutamate. The MK801 group and the YC-6 group were pre-treated with
MK801(10 uM) and YC-6 with different concentrations, respectively, followed by
incubation at 37 °C for 30 minutes, then glutamate was added. After 24 hours, phase
contrast microscope was used to observe neuronal morphologies. The cells were
stained by FDA and observed under inverted fluorescent microscope for cell counting
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EXAMPLE 2. Protective Effect of YC-6 on Primarily Cultured Neurons 1.
Protective effect of YC-6 against gl utanate-induced excitotoxicity of
cerebel |l ar granul e neurons The cerebellar granul e neurons cultured for 8
days were divided into four groups: control group, glutamate group,

MK801+gl ut amate rou - 6+ I u mate Th roI recel ved
no treat meft @ ler‘Hgt Pﬁ/t“éaralréggo SRS AIC A EY %H\%ftflﬁ (%Bg&)m% SF@TIﬂ?:g‘fV The
VK801 grou@lsarddterméled’@ﬂ@agh@wmere pre-treated with MK80( 10 utM and YC-6
with different concentrations, respectively, followed by incubation at 37 C

for 30 m “%ﬁﬁvaﬁﬁtg@ ﬂNHBﬁQPBFIiW@%e@éj%deacﬁfgﬁﬁf p PAuBMF B 1RBAREs GRMKE ast

m cr oscope é%f@l g(? serve neuronal norphol ogies. The cells were

stai ned by® #HYPob % ved under inverted fluorescent mcroscope for cell
counting to calculate survival rate of neurons. The activity of |actate
dehydr ogendhe( t<Bhlts vwhswall s thadether majaity f of eadiellgr ogrpnulSuneirond iRattee =

Nurber of 'Yiol6+g'l§!ahﬁté‘ %&{)uﬁaﬁ@ {1 TOIKIR O + uwe gxfoublc\esﬁldQﬁhlhﬁam thetin@ggignt r ol
group * 10026 Yarfll deflaE U}’H {JERQul e

LR &%st
neurons in {ﬁomaw(&n%l’r(fce? Sapmaflou an Su %\345% rou oul d
Tt a1 BBUTRGGRIHSCET WA hORETL e b ﬁ%ﬁ@%@%&@%&s 2l il
rate and dektamasegropH Aelsbaws. IHSF@LII@t i-dal Ddiahtl et e theestiopref Ji6sérved
bet ween t hgon¢entBatwnddddeBdnt gY@pSshamddt fie aflett amahe sgraugl. raks of hwamal n
Fi gures 1-%1?5}1@}@({“ inttﬁlaeinﬂfcgéfitdog’éra s was concentration dependent. YC-6

showed no ect on the surviva nor mal neuron cel I s wthin the

i ndi cated dose ranges. 2. Protective effect of YC-6 agains

gl ut amat e- 2-nitfateetivesideat @lf G-6iaggingf clyjsimg-indyeest eXHQIRHELY Olfkﬁ@“ﬁ‘rl Py

cul tured spduiéds not or neurons at 5 DIV were divided into four groups:
control group, glutamate group, MKBO0l+glutamate group, and YC 6+gl utamate

group. Th ont. roI up, rece ived nqg t he t was
treated w ﬁ %l‘lpulrgdt mOt?Fl neﬁg@g%{ roup andcthdéEi ﬁéggpcgé%\?\ere
pre-treat e“d)“\'iﬁol H%YWKBO& W%Mgram Y &) et a‘Hf‘tF’f 0URt BB Y TiT BRI

r espect i vegrgyp.fidielconerdl grpup recalyad notreatme3ir. Thefglutars@tengrnup ags trepfed Vgthjt amat e
was added. 20@1‘ m gRAaRALT She MIASE! ety ast tHE ¥006 ¢epe Wese paededial oliger ve

neur onal @gh -andMBCEE Wi mfe?en? t3ha&HaA¥nE Q@S}f@:@ﬁlvé?f sRi%&dq upder

inverted f, u C countin te su vi'val
rate of nélf On ’Fh gbttﬁ(/g § §7‘P 1gites, éE‘f‘hglé’ta&%aE? WFB%@%@S éﬁ%elf %ah PA%o
det er ni ned:ohtiest eaistiosgepr prasSisedi ipapbsratee neurnpaibmerRielagicse Tl Pfélsf BEreach
group / Nuwdiesd ®f FDiavadasstised nnddrdncatrddrfblorgscontpmitrdso®é for cell counting

to calculate survival rate of neurons. The activity of lactate dehydrogenase (LDH) was
also determined for each group.

Survival Rate = Number of live cells for each group / Number of live cells in the
control group * 100%

The observation of phase contrast microscope showed that a great number of living
spinal motor neurons were survived in control group with intact triangle or
polygon-shaped soma. The cells were stereoscopic and had halo and visible neurites.
Few spinal motor neurons survived in glutamate group, although with neurites formed.
Cells in this group were severely damaged. The number of spinal motor neurons in
MK801+glutamate group and YC-6+glutamate group were significantly increased and
many neuritis were seen although a small number of cells were dead. Compared with
the control group, the survival rates of the remaining groups were decreased by
different degrees. Compared with the glutamate group, the survival rate of the
YC-6+glutamate group was significantly increased and YC-6 concentration dependent,
as shown in Figures 1-B, D, and E. YC-6 showed no effect on the survival rate of
normal neuron cells within the indicated dose ranges.



The observation of phase contrast m croscope showed that a great nunber of
living spinal notor neurons were survived in control group with intact
triangl e or polygon-shaped soma. The cells were stereoscopic and had hal o
and visible neurites. Few spinal notor neurons survived in glutamate group,
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hypoxi a gr 3 du C S _Were. pro e 0 h. .control
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each well according to the supplier’s instructions. Data were presented as the mean +

SD, one-way ANOVA and statistically analyzed using paired-samples t-test and

analysis of variance among means of multiple samples. See references [1] and [2]. [1]
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Brewer G J. Isolation and culture of aldut rat hippocanpal neurons. J
Neurosci. 1997, 71:143-155. [2] Lee Ivi.M, 1l-1seih MT. Magnol ol protects
cortical neuronal cells fromchem cal hypoxia in rats. Neuroreport 1998,

9: 3451- 3456. The results showed prinmary cul tured rat corti cal neurons at 10

DV h b | d
o e g e e S e B
connect ed tl89F.of il 43-het-vigt kce Mgh.ildspih Mdr dhagne dgetactworrg%ﬂearwre

shown a di selipfred chehegl hipoxand rasciaasegor dDP@cE:3401E3456Neur i t es wer e
br oken or di sappear ed. Q/t opI asm was under gone granul ar degeneration. Sone

of soma m%hcsa\f\é)sh %&)V%e_g plr_rlian T érreg rqoc 1ca del\lI}‘AO;[IJ.l at, 1*2)eDf\9nte¥<? %O%D%ﬁ%d MKBO1+

hypoxi a group no dif 1 er ence ogy of
cortical n&l rr&r%tawl?erhaged ‘rﬁ@ hrédr oI} @le@&ﬂopwaér pa¢ ugkeuscllae gelés had
concent r at veny hiigpefidemtity( Fidguueted Aere Mihented hohrehovatdotkhat hypoxi a
treatnent signifi cantly decreased survival rate of neurons (P < 0.05),

whi I e YC-6 'oHﬁ;'?dF t&gg tr,' ra%ae %Bovoﬁldrcfmﬁ%t'e@ Je %[atcre% a8y

dependent %

resul ts of “te\?(‘;"eé Pé?a Eﬁcfilp PrEdedh HAYEY caused
by hypoxi ad¢g¢nera@@nc8@mercsftspma wmmwﬂemprdramﬁre(iﬁ gure 2- C P < 0.05).
EXAMPLE 3. Neuroprotective effect of YC-6 against rabbit spinal cord

i schemi a i pgis aréd%aheegﬁtﬁﬁl r@tﬁf MKbd)pr:ﬁy;éo%ar@Jos %ﬁm@a#%gp lob g abbi t's

d ContT0l t bbi t
epi nal’ corl 0W'§ 11 dhadsun, llshe iogh 56§ ;ﬁ%&g ThEpaficp argjectpn =
i nt r avenoudfept Pﬁﬂ&@é@s\ﬁoac‘?lﬁ@ﬂpﬂ denendent diigtar rhwedd &fpi nal
cord i schehmpipaxiaVedsirobe ggrofipgntiyi ddereasd sualienal rad:capﬁneuryns)(P ky@lOB) wtikepy|
eye:dee‘XLrYO% (nkrdiseKehe Sdrvival st ef ﬂdﬁrdﬂ%elnsaﬁ@nmaﬁ&l“d@p@fd'eﬁtr nf[aﬁn&‘p' nal
cord isc

es Zmﬁﬁﬁéﬁ@aﬁe\'ﬁa&e{]wgg cgns?sl? %ggéheq‘ggurlt? O?W 'ﬂxﬁe%]%cpcfj (G

bl ockage. 'S TE oces § i scheri a nodel
was per f orffeleted sruPntsliesed B fi@é%aqeé] F ] Yé’ﬁd‘aoli‘r ApFRPRYERIPepor t
[5]. [3] d@pérldemmenneat(FlEngﬁtirﬂoﬁoT@Wh prevents motor neuron apopotosis and
neurol ogic disability in experinental spinal cord ischemc injury. Proc

Nati Acad 1§€A EEA. N%Ppﬂ-’rgpe%tlvggﬁ@ctaﬁ'% ol gain]s?lrl G s@o al KA § en‘ﬂla

G aeber fects nar e on neurdl ogl ca very an Spl nal
cord bl oodw(h'l“if\%l?yn k’f‘?& nal cord ischemia in rabbits. Stroke,
1993, 24: 1547-1553. [5] Sang H, Cao L., Qu P., Xiong L., Wang R, Yan G
| sof | ur andOpmalduass Zdellaaryadnmrmbbmﬂwer@gfdweagﬁbn%tgrmpb nal= doy.dComedien c
'9 213 ug réow rdi) @@@ﬁa&fshfngeebtrlagaﬁaIc%rd Bcﬁeg&?Q'rﬁ&}el ﬁrefstg}eap aliegy mgﬁgﬁ éLOI‘S
j met.er.s, wer e ai iately

before |sc{1%¥ id @%dﬁﬁave%gfw? mjed%%?a’lr%rgbbl ?rﬁar%napv?lﬁ%%r?rngg{al?? ?Pé‘%aq Tal ov
scoring [g?rdwalg hegug  Yehicle group, with equlvalent capacity o ydroxypropy

cyclodextrins (1 mlKg"') injected in the same way 30min prior to spinal cord

ischemia; Sham group, with only abdominal aorta exposure but no blockage.

The establishment process of rabbit spinal cord ischemia model was performed
according to references [3] and [4] and our previous report [5]. [3] Celik M. et al.
Erythropoietin prevents motor neuron apopotosis and neurologic disability in
experimental spinal cord ischemic injury. Proc Natl Acad Sci U S A, 2002, 99:
2258-2263. [4] Johnson SH, Kraimer J.M., Graeber G.M. Effects of flunarizine on
neurological recovery and spinal cord blood flow in experimental spinal cord
ischemia in rabbits. Stroke, 1993, 24: 1547-1553. [5] Sang H., Cao L., Qiu P., Xiong
L., Wang R., Yan G. Isoflurane produces delayed preconditioning against spinal cord
ischemic injury via release of free radicals in rabbits. 4dnesthesiology, 2006, 105:
953-960.

Physiological parameters were obtained for each group immediately before ischemia,
10 min after ischemia and 20 min after reperfusion. Talov scoring [5] was used to

7



obtain functional scores for each group: 0 score, conplete hind linb

paral ysis; 1 score, visible joint novenent of hind linb; 2 score, free
novenent of joint of hind |inb but incapable of standing up; 3 score,
capabl e of standing up but incapable of wal k; 4 score, full recovery of
nmovenent fupc n nd | nd ca abI e of After
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present ed Astermdanenadlogicall@nstiordesringhihe retshitst wers solyedied hatnesthesiatndt i cal

g' ; fer ence%ﬂlﬁ)al%(gd Ofsuddn ap Mﬁbeﬁ‘l QQhfedts Eat 8kSohinad.NeHe I 1IREA e ¥h
efore ische g rfu e
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nor mal duriabbits herengrolipedodislenaratal owt¢rdnesomse)f:antesioe hofm efhspinaivord wera
Control anghuMehéd I BheWoRHRSs 68 R0BtaAMEbtOPReufordf oﬂziilbéﬂdrfhot‘rﬂ ol Epifalgtc@tt forcan
stand up (3550081 Was'h c%@f?tre%i Fyl{%ﬁn DeYE 8k 9Qfigal function scores of YC-6 and

Sham gr oups wer e si gnl I can her than those of Control and Vehicle
groups (P < 0.05). In the Control and Vehicle groups, the spinal cord
tissues at Thayrbattssepvendt shatene setitiedl yliffueniged” enbl8l d8 abysigdpsicaht i ve
di sappear anggmebrsnataiatd mrhediatebubebs: acltbnext BEhsiiv efteraiscienan adé @éneimat i on.

In the YC i rl‘é‘g&fusﬂﬁl‘wﬁ@ neﬁrbﬁ)gﬁﬁl TRhctoR! §bofta G edai@iisddd shd thbwal ¥
allevi at eq.ang %e[ﬁg: %eu(géo%ﬁgg’lu ts Horf & SE %mc#J ?glrbvgfj{aﬁog tg'(liﬂ %h§1§cé g gﬁgﬁ}er

of nor nal

gr oups wascogrmjﬁﬁlm ReiFel )ﬂuﬂﬁér@%m g wa@él@- scopgy: @BH%HrﬁlstP%ﬁab% Bis
neur opr ot ecaitiol andyahiodt groppnedn sarddup; stbrabhits BXRVAE Brogp qalwta@plrtm @ctive
ef fect 01(; sX&'eGOIaﬁghéﬁtTlﬂe’iheﬁr@R)@lcaP iRHbAlschizs hﬁW@-&})Marﬁ%r?ﬁisew&@ rats
were ran p, for

est abl i sh%’gwl‘%{ﬁéynﬁ&%@?oca tIT(i‘)oesrge rlgg%rhd MCI@@E?YC— roup, with 1

nmy. Kg] I YC-6 intravenously inj ected via tail vein 30mn prior to cerebral
i scheni a; Iweh¢ €lostrgk angh Vehickehgrenpd, Wad spinalcensd dissyes it lwpbitosegpreatsyere
cyclhodext IseRGelly 2attagh@ /dmbodit@as egbstantivbelisppearmay dGmirmabmotor dcar@sr ebr al
i schem a 0 t b LENghd Qpindlchraur s and
it aii S0 Vﬁk&?ﬁyg pEIE o e i )
model was %9285 Ve&h éa tlve a ev1ate an norma motor

(Figure 3-B). The number of normal motor neurons of anterior horn of spinal cord in
YC-6 and Sham groups was significantly increased (Figure 3-C).

In conclusion, YC-6 is neuroprotecctive against spinal cord ischemia.

EXAMPLE 4. Neuroprotective effect of YC-6 against rat focal cerebral ischemic
(MCAOQO)

30 male SD rats were randomly divided into 3 groups (n = 10): Control group, for
establishment of rat focal cerebral ischemic model; YC-6 group, with 1 mg.Kg' YC-6
intravenously injected via tail vein 30min prior to cerebral ischemia; Vehicle group,
with equivalent capacity of hydroxypropyl cyclodextrins (2 ml.Kg™") injected in the
same way 30min prior to cerebral ischemia.

The rats were subjected to postoperative fasting for 12 hours and while allowed to
drink freely. Middle cerebral artery occlusion (MCAO) model was established by
intraluminal thread technique [6]. [6] Wang Q., Peng Y., Chen S., Gou X., Hu B., Du
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intralumnal thread technique [6]. [6] Wang Q, Peng Y., Chen S., Gou X,
Hu B., Du J., LuY., Xiong L. Pretreatnent with el ectroacupuncture

i nduces rapid tolerance to focal cerebral ischem a through regul ation of
endocannabi noi d system Stroke, 2009, 40(6): 2157-2164. After occlusion for

120 mn, the_thre wa el eased and f.ol |l owed by reperfusio ont i nued.
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rotation taVewektq érink agd gak figelyr 4P joh gepeslgioasatiearaercbyplagehamianl ppgit
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par af or mal gelréblefhdalel @fsbrAfdrRfy edllusidithditdemisvtsty phaito$raphadsasi ng

di gi tal camé@% i mges were inported into conputer. |mage processing
software ( , Pl OTOSHOP 8.0) was used to calculate infarct vol une

(normal brain tissue shown in pink and infarct area shown in white). In
order to cAftebresrelogisol Amciden pepringf hecwtsywergriecieficedemdiyrains esse appidiye ma,
t he i nf ar clakarobutd fiemsligude senirath wstiper wertiageedidtelyostaraéd ol ikesolutidohe
ODDOS: tte_ Stofl &30 h%?ﬁsqrf%h?weé Lﬂyepaafdgﬁfanﬁhy%é ;’rﬁuﬁoﬂ(OAﬁEF 20h, M@ﬁdésewéfe?e -
normal tissue voluge of correspondi ng.si r 1SS u
opposite sl?%(ﬁ)g()g@%g&fm?h gﬁ%lucra%? %%‘gllm %a‘y/%rgg&g ggrcl1 C%Agtg(c'lé \{l%vr\iagﬁ%%st ed
usi ng Kr ugkasesying| sodiveage ((ADPBE; EHABHORA 8- Opr wae HEcth &0 vRasIgF ofifact
Mann- Whi t neyurtk (resmabbicirBossiie shomn ircpink and tinfaret wesashgwadn fdritepdinrasder
conpar IS?) ONo chiibr@feCdevit@ioM TR iRkt RBMShOtRGECBY c@@bﬁlﬁl@ﬂie_ﬁ th\@gﬁ“aq[@f ﬁ&@ﬂieed as
nmean - : ] ng Pos oc

e RS 2 PR3] AT SR 18 S ot

St udeng- Ne paire rrson anong nmultiple
groups. *P<0.05 indicates statistical difference. The neurol ogical function
scores fordnfanitneleng i @kemabtisup vabimee sheppesita sidegupemml toswpEelametef
Control ardrygnting sife) v ASsmal Gssuegrodipe bAspisgasikie ¢awn% npr ovenent in

neur ol ogi cal function and reduced infarct volunme (*P<0.05). Taken the above

prot ect | v terraitionga bt fsueghal TR TR R E b A Ty ft

i seheni a ggff@gpq@awvaé oPEse chdween groyps \Ngann-Whitney test' and Bonferroni
calibration were used for paired comparison. Infarct volume and physiological
parameters were presented as mean + SD error and analyzed using one-way ANOVA
following Post hoc Studeng-Newman-Keuls (SNK) test for paired comparison among
multiple groups. *P<0.05 indicates statistical difference.

The neurological function scores for animals in each group were shown in Figure 5.
Compared to Control and Vehicle groups, YC-6 group has significant improvement in
neurological function and reduced infarct volume (*P<0.05).

Taken the above evident together, YC-6, i.e., Sa-androstane(alkyl)-3f,5,6B-triol has
protective effect against neuronal injuries caused by hypoxia, cerebral ischemia or
spinal cord ischemia.



What is clained is: | . Use of 5a-androstane(al kyl)-313,5,613-triol in
preparation of neuroprotective drugs. 2. The use of claim1, wherein
t he neuroprotective drugs are drugs used for treatnent of cerebral
i schem a. 3. The use of claim1l, wherein the neuroproteetive drugs are
drugs used for treatnment of spinal ceh%lhgghenia. 4. The use of claim
1, wherein the neuroprotective drugs are drugs used for treatnent of neuron
damage caused by hypoxi a.

What is claimed is:

1. Use of So-androstane(alkyl)-3p,5,6B-triol in preparation of neuroprotective
drugs.

2. The use of claim 1, wherein the neuroprotective drugs are drugs used for
treatment of cerebral ischemia.

3. The use of claim 1, wherein the neuroprotective drugs are drugs used for
treatment of spinal cord ischemia.

4. The use of claim 1, wherein the neuroprotective drugs are drugs used for
treatment of neuron damage caused by hypoxia.
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