USE OF 5a- ANDROSTANE ( ALKYL)-313,5,613-TRI OL | N PREPARATI ON COF
NEUROPROTECTI VE DRUGS FI ELD OF THE | NVENTI ON The present invention rel ates
to a novel nedical use of conpound 5a-androstane (al kyl)-313,5,613-tri ol
(hereinafter abbreviated as YC-6). BACKGROUND OF THE | NVENTI ON Acut e
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been prove @an ri!e tjve. fgrg S aﬁs arﬁ under ¢ |n|0(é Arials and
have pot et Far- Vat {18 Bie ©phPH pemelinical 363 Bivehrpicabsaciansioh Prain s

bl ockers €C@eBy bydsghemigninttrders evithvparigua pathsvayypliselratie cpspdaaed piokingi t or s,

y-am nobutyvival afhair¢SABA) recept or agoni sts, free radi cal scavengers,
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protein ( isiggposi tion and then Al zheiner's disease (AD). Administration
of estrogen can significantly reduce the levels of Af3 in brain.
Cinicall estrogen treatnment of AD has achieved good results. It was
denonst r ai‘b@retlﬁ ap rgurqmpt@gﬁa,ahmtohgwever, that has been proven safe and effective.

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
(CNY) 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
neurotoxi ¢ insult by hypoxia or glutamate.

5a- androstane(al kyl )-3[3,5,63-triol (YC-6) is a conpound, found having
neuroprotective effect during our research on neurosteroids, with the
following structural fornula. Information retrieval un il nom1d|d not
reveal anyPP¥pE ured JUPPISARP AR i 18 afire pEanst ievepeibls pruretpyic insult
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cerebral ischem c nodel and 's} Eq§rd i njury nodel induced by abdom na
aorta block were used to explore the pr@Qtective effect of YC-6 agai nst
neur on danage caused by rat cerebral ischem a and rabbit spinal cord
ischema. 1 ny. Kg-1 ofStxctuée whso-audrostast(alliybepi,@B-oamidal vein injection to
rats of YC-6 group 30 m nutes prior to cerebral ischema. The animals in
YC-6 grou VIRWHF gi cal score and much snmaller cerebra

i nfarct V%?Eﬁ%ﬂ?%ﬁﬁﬁ“ﬁﬁﬁ?ﬁh untrggted control group, indicating that YC 6
has significant protective effect against cerebral neuron damage. The
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the animals in control

Our research has shown that Sa-androstane (alkyl)-38,5,6B-triol (YC-6) significantly
inhibits glutamate-induced excitotoxic damage of cerebellar granule neurons, cortical
neurons, and spinal motor neurons, increases 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 uM.

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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group show paralysis. It was denonstrated histopathologically that, there
remai ned greater anount of normal spinal cord anterior horn notor neurons
in the animals of YC-6 group than that of control group, further indicating
that YC-6 has significant protective effect against spi nal cord neuron
damage. Taken the aboye evident togeth YC- rotectlve ef f ect
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Figure.2. The protective effect of YC-6 agai nst hypoxi a-i nduced corti cal
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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 = :
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/LL. DNase [ was used to pipette the cell to single cell
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The present invention will be described in nore detail in specific

exanpl es. Yet, the present inventionis not limted to the foll ow ng
exanpl es. EXAMPLE 1. Culture of primary neurons 1. Primary rat Cerebellar
Granul e Neurons cultures Cerebella with neninges and bl ood vessel s renoved
were obtained from7-8 days old rats weighted 15-20g. 0.05 g/L DNase | was
used to piyerangioppelieuang 0% %Lﬁtcyp@néiégqstlon s@@ﬁé%paﬁnff@mtm Gegtrgugst g/ |
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during culsupplemtmanr @étdeos chillL il me AP imdnds werldattiedrouret &DDL i sm
Experinents were carried out at 8DIV. 2. Rat Spinal Mtor Neurons Spi nal
cord was %bé% ed from ag pregnant SD rats. The cristae nenbrane and

bl ood fil 1P%1r1?69té’6| P& spinal cord tissues of fetal rats is digested
with 0.125% trypsin and then centrifuged to collect internediate |ayer

enri ched Wipidal kotdowanebtniongd froGell b-dde préeghamese rasnbhedriitye aenthradfeugsalt i on and

g 5|s | Z n\QI.eL %1@ﬂrmhﬁde@¥eﬁbtécﬁ TaBLhHiakl ab@dl ggguayom&z Ezﬁﬂ fs cﬁg&wal \QM‘?OleS%l h.
col Ipec te dq%ﬁ%n a%d ah"gn C%E‘[il ﬁ% Q c?ig'?ﬁtt 1nt(§,rme\ﬁ‘f e %?er edmcgecy ﬁltﬁﬁ@t& neurcglcfe d. The
cul ture médt uﬁlﬁb&\%ésw?féﬂf?%‘eé‘?ﬁ BY\ CEPEl %atspw amitq? g waze s;‘lé]f‘fif for e Hareatighm
fol | oned byylokdy fadhedituteckingwg dore Ve r yuspeBlina ppinalExwerri newmers weheslewer i ed out
on the 3- adkdrig Blodigt wérdolie@bd Neds&asd. 24 hours following the seeding, Ara-C

was added. The Culture medium was replaced on the 3 DIV with L-15 serum free

medium, followed by half medium change every 2~3 days. Experiments were carried

out on the 3-5 DIV.

3. Rat Cortical Neurons

Cortex with meninges and blood vessels removed were obtained from newborn (1-day
old) rats. 0.05 g/L DNase | 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 pM 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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Cortex with neninges and bl ood vessel s renoved were obtained from newborn
(1-day old) rats. 0.05 g/L DNase | was used to pipette the cell to single
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each group. Survival Rate = Nunber of live cells for each group / Nunber of
live cell 2. Prot¢dtive effiottrafl YGrtoagairst $R0batrénduesdibxgtoghxasieydoft dpatal ntpdommaj ori ty
of cerebellatongr anul e neurons in the YC 6+gl utanmate group and the

VK801+gl ut amat e group could maintain the integrity of soma and processes
and had increased suyvi te and decre ﬂ/LDH rel t ati sti cal
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counting t.9.,&a! Eﬂ%a; gopurvival rate of neurons. The activity of lactate
dehydr ogenase @ was al so determ ned for each group.

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 stercoscopic 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
Y C-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.
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(oxygen cpogefimatie: 1né|19@at0rT N@(‘E Qﬁﬁ@%&@e\n@&%ﬂl Q'ﬁé?(ypga Rorkpepha group

wer e pret{eat ed wt t%{KSgo} h concentrations
30 mn befOre”t EPIELEY ‘F& kGOAt WY &999% Conaentt a°8P 19 .
After 12 Wetfryetregied wehll\éK %‘B@e@f\ﬂeﬁcaﬁlﬁ’ltb f@f@ﬁa‘iﬂ‘i’é@!ﬁmei? 3pase

cont rast beforeasplapel to Hypotin @atrkstationbesxypen tarcomeate:nl %96 Afel [12 ;hbamseﬁle 2001. 11

MIT st ockcgRlviré OFseyRel a%g%ﬁgtog&pﬁé&ﬁnd@ bhasdR@nirite Uhabseptor 4 h.
Hyaci nt hi ne colored crystals were fornmed in live cells. The I|qU|d in each

wel | was renoved and replaced with 1501,t1 O to dissglye the crystals.
The cryst AP&traamengvasedriaened in p-ved platss, ZIQDI\fWerSt T&%‘ W(%%a@@%{ect ed at

570 nm waipedaehgtehl dngl ivtdratndl fat dsh. Rbadeathing Qolptedofrygalk trere foredid imlives
obt ai ned éem@mmblh iOURSadh VAT ek edinolédrand OleplaSedRdthl D5 IeDBest® s

determ ne&%sgo CF Racr si@@ ITh@‘% qu \Q/Qretcf?ssB @?} aﬂpﬁn ﬁodr%ﬁ&@ﬁ’%lﬂ@%&ras Dat a

I d
USi g pa ST DTy Mateneth by ar e Beadssy S o o SHEHT TR O

mul tiple @:ﬁwpﬁ@ﬁomgébgm@p%at@ff@rgm[ tipe @mpts{ a1d LDH]release was (? terrnmed for

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. Meth. 1997, 71:143-155. [2] Lee MM, Hseih MT. Magnol ol
protects cortical neuronal cells fromchem cal hypoxia in rats. Neuroreport
1998, 9:3451-3456. The results showed primary cultured rat cortical neurons
at 10 DIV were caone-shaped or, nul ti-pole shaped with bright soma, clear
boundary dH8VRUEY elsslatioh andgliuge phgldytapthippepampak peygensyi. it\euspsg: ddeiki t es
were conneld@d7t:043-d06m B deewsh ., HEoh tN dalMagotad msotestpomeiittal metnppalxi a wer e

shown a dignypb@cthemi@Uhypokipndadentfaspd 19b8aE343ML3466. Neurites were
broken or di sappeared. Cytoplasm was undergone granul ar degeneration. Sone

of sonma swol | en or disappeared. Conpared with t ontrol group, MK801+
hypoxi a gr'di§gesiig S%mpwﬁr@xq ubegaatpcogﬁmaurﬁss #i lrﬂrrﬁﬁgweée FHeBARitol ogy of
cortical meundhatole ehdpsd Witte brightr symap redeae boadare fahe gucksis. Ythes celbsshad

concent r atvegnhide perdenity fd giigesdfgre cMinbciddtid adnshawedrit hat hypoxi a
treatnent significantly decreased survival rate of neurons (P < 0.05),

while YC6,increased the survjval .rate of neur.ons i.n_a concenfration
dependent GRETFBPCTENS GHESIBIO hYBNA BPe 208 Ha IonRe BReT S BRI he
resul ts ofrefiactivifstifditesyeets bplenras shissgpepres § vianlasey ves Hedargmedamdad caused
by hypoxi aegenceatoans@ant ohddnenwakepesitant disappeared( Fi gure 2-C, P < 0.05).
EXAMPLE 3. Neuroprotective effect of YC-6 against rabbit spinal cord

i schem a i ced bdom nal aort k 40 I Land .white rabbits
were gr oupdg) |a? do‘%hgreoct?%}sr()?%m‘:l ’11}3‘%:8%%?%{’?%’1”‘ glr% uﬁﬁlr\lﬁ\c?}éggthgg?Pflg f(?ﬁlé) rabbi t
spi nal corsbo‘i"%‘g%ﬁﬁf%r%ﬁéﬂ moyhofp gy sertica W@%@liég The gewpBipgotertion

i nt ravenogskst afnY €t was vorsentadsivint depandemt (Iggwal 2A)e Mil B @mitimdoshiosvedttbats pi nal
cord i schegpéia eltinehe sighBieBntlyMiédte S04 stndh @i kat€ dPaguios 0P <Ny.05 DXMRIOPY |

cycl odext ig jodreMedge ]s)Jr\}igdlexﬁ{eegﬁ h&r%%eiﬁ Q’H%n%@bfraﬁQH‘dé Hdeff plafngPl nal
cord ischem a; a%%ﬁ \c'i“ onl v .abdom nal aortaf%fgsurﬁ ;# no

bl ockage. (TR edt)a Tt defp srascongptepiaith fhegisiti of Y § MR i Gonodel
was per f oPrasigatgd cerpdp ngliqved rastiene demsgqd3taused! byshypewer dure penseitoaiionr epor t
[5]. [3] depandeddlmainea{Fighe 2thrRRO.EYI N prevents notor neuron apopotosi s
and neurologic disability in experinental spinal cord ischemc injury. Proc

Nat | Acad Sc 2002 99: 2258.2263  [4]. Johnsgn SH, Krainer .J. M,
S aebor | ERAMPLE: £GP prordctive dBe FPRE: S aitintTAPDRBeBUL O TR cor d
bl ood f | olftduced byabidamvinalaostgiack cord i schenmia in rabbits. Stroke, 1993,
24: 1547-1553. [5] Sang H., Cao L., Qu P., Xiong L., Wang R, Yan G

| sof | ur ango phAd wees ZaghRY QUi TR AVEk Wb daar) BdrogRi Mk 109" dohpghem ¢

injury vig.| E!fff‘?ab%rik ?aeobﬁt%ﬁin%%érd'i&hé@i’abx%&a- fﬁ?ééﬁ&%ﬁli QiR 9¥ne 206, 105:
953- 960. . | . > { O, > groap ¥ red |
bororo i seRtd §C 8 g %var%%fyﬁjq%ﬁhvﬁﬁ%bﬁﬁa? DGR VA, LIAGHRF LSBT Tal o

scori ng [5<]rdwasc’hgg)éaj t\ehicle group, with equivalent capacity of hydroxypropyl
cyclodextrins (1 ml.Kg™") 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. ef al.
Erythropoietin prevents motor neuron apopotosis and neurologic disability in
experimental spinal cord ischemic injury. Proc Natl Acad Sci U S A4, 2002, 99:
2258-2263. [4] Johnson SH, Kraimer J.M., Graeber GM. 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. Anesthesiology, 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
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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 walk; 4 score, full recovery of
nmovenent f nctlon of hind Linb and capable of walk fter the
neur ol ogi ¢R@IR (HEHPRA seUBT hﬁ@acbf Heup dbtors complteipy Db s eitesi & and
spi nal cordsiblegeinemozemenirad ndslambeh seorg, [fge M) vemeneokipindiof bthd lithle b ssues
wer e par afihédpaslohgdagadingslp;cedeoranchphible rof sepidagt @l blioindipablabnivatk; 4

Pat hol ogi %!)re PeESVER Br ARRR \égprﬁggggﬁ iR ef d&ggﬂgnorma nmot or

observer Wno not know how t Its were groupe

neur ons of™ erlor horn of spinal cord were countered. The counting of

nor mal m)tor neurons of anterior horn of spinal cord for each ani mal was
present ed Aa&errthanemaldgﬁ:abfurﬁtlslh scteig, Teerableissuivtie ssheered tb hatstinsiasimlt | st i cal

di fference %in %s)uek Myt F]Hﬁﬁ%h@'sé%hé}@é (E@L%”Wél%r Sbiapkai "Iﬁé’ tis@ﬁ@dbv@i?@ y
bef ore |scﬁ The

n_.aft si on.
neur ol og ) emt%e% Creg ﬁ}f& 8 ?ﬁcggdtozl%émt%mv\% Fa ath‘f‘—ll glc?’l CIRNgGEs’ The
neur ol ogi é’éﬂre Pbﬁﬁ’é‘fﬁi i 61Ta”n‘i’m1&a MiBOEPPG Bbi plserysr 9@3@%%&1@%&%&% etely
nor mal dumrabigtstvee ghmiped abd epxnalinootof dewsowy &) gntarmmdroof of $penal abisl wsrel n
Control arduMeRUCTER: BHAMIRE of FVrBilanctor Reurdndbf sralidrtiorh Bf Yl @r@¥H: can

stand up QQCQ&R&QI\%HFF%@&{)%S %ﬁgher tﬁ%ﬁhgﬁosfuncu on scores of YC-6 and

Sham groups were sig I cant e of Control and Vehicle
groups (P < 0.05 In the Control and Vehicle groups, the spinal cord

ti ssues aflheurdsalts shgeht hatwepe siotistiob differanceg &8, >e M9SY ied physicdlagisalant i ve
di sappear pacenetdrs obaimell imbicdiatdle befRS isahem@x 1 @ ath wevBchiphiaand@Qan@r at i on.

In the YC‘aﬁelgEéﬂéﬁ“us1'89"‘@}{§rneu1t(h@g1§a@' ﬂﬁ&tl@%&f@%g&tmﬁn%%& ab i} inY

al | evi at ed.. and .n The nunber
or ot el HOPbr edPoE b e b g rd eggpﬁaﬁb U T o i Sham
groups waSoEPlstalY ineaRell Juringe theawhele (qbsepypgorz(Acpeore); nopa fbe gabbitedneg | s
neur opr ot €éoatrbvandaydiicls graps ranh s@od dpj % ofieabbas IEXAMPEOub. caNetandpxpc(Bect ive
ef fect of sofee @r3g@ieRS tThealeufASALal CRAGRMAcol G CITEVT B ﬁM@m@oﬁ@' RereD rats

wer & randggﬂ;/ﬁcq%d Bfled P3O0 Tn T A0LIe SOILIPL oo, For

establish ocal cere I'SC gr oup, with 1 YC6
intravenously injected via tail vein 30mn prior to cer ebr al ischem a;

Vehi cl e ghoths, Conttdl asd Vehadle gtoupapthcispinabtordytthsessygirlopphr ssgolenttewerei ns (2
M. Kg-1) bkdjeRsty ddmiged, RE1bSAFE dayibsiditive difdppearhieeCel @itnal mosehesfitehs The

rats vere subigptied %3 QPRSIABRLA I G iASY 18 Lol 1% h@Ginuhia al | oved
Eagt g[): :1 : hgr ee{( wa'fs stang\(?erly al eV1a rdt grrl n%%r%a moqt% ’eé@% Werggl([)nbserved

(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
MCAO)

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 induces
rapid tol erance 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 t d s rel eased and foll owed by reperfusion continued.
Regi onal erIébe; PBda PrTERHTER ‘ﬁ@hF]FB‘F%a&“BVlCF & dnduseh pid lergaes 1 ow

met er . Thdoeahicambml wehemiaethrrugb degwaticage! suderannakiodidaydteal. ISowkd 2089dr i nk
and eat fr4©©6)y2157‘72m@1f AfRPoEdIusib® foraf20ahing tHeahicall v&aseaeaﬁea,ana@agﬁw@icori ng

et hod [ 7] w@@(gﬁﬁg? ' ARRES S AP SO MEE] ICRLas wrg@ Y188
dysfunctl oPplfr Rippdiflow TReip Y)Vﬂ@ SR SR RO D g P VL

rotation tedameddo |dsink; angr %@defre@ly ﬂahqurrgmrﬁmrd@ﬁerreﬂfeufeblglr ré@l‘eerma pngrout
aut onom ¢ sa6iing/mtihed [Zlcwampadit@assbys mdrseieagaroldgidddiftiricdn bgraaddsayerdeat h.

[ 7] Longa vfhZdid b LAGK BbW e Rits “Q?ef H8Pe dS raml%u&ysﬁﬁl\é%l%' Qh&Sgﬂ dgi)?l)

cerebral arter cran
by Afl?ceapa‘?iw?&?rsém I“W ilingt ggacdsef g%%f’ﬂé‘“?f%f‘%'l U SN
brai ns wert@WVardpi lgfty gradeert: otithourauspnogip ceciivitics a4sPRIPANISE cRY SRESHRYSe

i medi at eliyhibitiahneckde 13, Tdath s3] dtonga H.oHr V&inswind,. R { ¢laklsewed., Kyummins R.

par af or malpdebytige hid@é t@BbralNk&@Y 0édision Rethsht HREeNNS 1P RS, BBbARNedo Usi ng

di gi tal @‘E) @gg i mges were 1nported into conputer. |mage processing
sof tware ? % HOTOSHOP 8.0) was used to cal culate infarct vol unme

(normal brain tissue shown in pink and infarct area shown in Wmteé' n
order to ddldrmentodogientifandtion sceringaftly tats weteusasrifeassad! bipinsevabrapidede
the i nf ar edker @uunefigvadicpd, abe biLd s@ﬁlopemﬁmﬁﬁged@ﬁelynaalﬁed i/ OiTan®litfont he

opposite gideg dl[;\fsamiowea' Y arafé d&'f}\?;é Bn Y Al 4@ tl%‘)@f?&ést Gerel de -

nor nal tls ue VO nor nal, .tlssue

co
opposi te ? glgesap %fgf}m%éhg@[mﬁ gqm&g?\sa ]&?rmﬁpé)fitreflﬁﬁt ‘iﬁgg)u\{%gn?g@sted
usi ng Kr upkagessigg [spEwetss ADDBE; @?@@&@M&)pw& ated H@twé@%at@rlafm%t
Mann- Whi t relunid neshaldmain Bamiceshoomiin patki drdaihtaset aneer showsiad whate) pai aréet
conpar 's ‘E‘) O cdlbre %w‘éﬁ&%ﬁm@d}& WhHE ehegl Icefae@famaérﬁa Sthmg@rcfwﬁﬁ%t ed as
nmean erLor..and, ana in ne ng Pos oc
St udeng- Ne\ﬁfrgresféle as Q%Kﬁe)?ag(e Osf @VB};{%/I\@I rsﬁéo@\émarmng mul tiple
groups. *P<0.05 i nd| cates st at| stical di ffer ence The neurol ogi cal function
scor es f olnfarct Nalusiel 7 (Waohalgissupveleme of loppesiiersidd gunoend. tisSahpelued dfo

Control QB&Téé?BhdihgsﬁéPMRﬁmaIY@ssﬁe gblaHR JTappsdignidei*CRIT, i nprovenment in
neur ol ogi cal function and reduced infarct vol une (*P<O. 05) Taken t he above

o of ect | v e RO brbaviRe Segier mﬁ%%gié%%ﬁﬁaég RGO el oy a

i schenm a @iffesgricaawag arebent disbrgea. gragpdl Mmn-Whitney U - test and Bonferrom
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)-38,5,6B-triol has
protective effect against neuronal injuries caused by hypoxia, cerebral ischemia or
spinal cord ischemia.



What is clained is: 1. Use of 5a-androstane(alkyl)-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 claim1, wherein the neuroprotective drugs are
drugs used for treatnment of spinal cord ischem a. 4. The use of claim
1, wherein the neuroprotective druggj IM rugs used for treatnent of neuron
darmage caused by hypoxi a.

What is claimed is:

1. Use of Sa-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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