ALG N OLI GOSACCHARI DES AND THE DERI VATI VES THEREOF AS
VELL AS THE MANUFACTURE AND THE USE OF THE SAME
Technical Field The present invention relates to an
al gi nate oligosaccharide and its derivatives.. the
preparation thereof, and the uses of the sane in the
treatnment of Al zheiner's disease kADb and di abet es.
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In a preferred embodiment of the invention, 0.5~5% sodium alginate aqueous solution is
heated for 4 hrs in an autoclave at pH 4 and a temperature of 110°C. After the reaction is
completed, the reactant is sucked out and cooled, and then the pH is adjusted to 7 by adding
NaOH solution. While stirring, the filtrate is slowly poured into industrial alcohol which is 4
times as the volume of the filtrate, and stayed overnight to allow precipitation. The precipitate
is filtered off with suction to dryness, and is dehydrated by washing with absolute ethanol. A
white filter cake is obtained and dried in an oven at 60°C to give a crude alginate
oligosaccharide. The crude alginate oligosaccharide is formulated to a 10% solution, and is
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Description of drawings Figure 1 is the eluting curve
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of the alginate oligosaccharides are identified. It is
confirmed that the of oligosaccharides are alginate
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INM- ECPBB0  NhR“sp ectt et é? 2The78 Bdsul Psbtar e | G i n
tabl e 2rfand %3.74 Tab7%422 H/NMR arfdl2§si s7618 t hé/a84i nat e
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100. 15 68.48 72.47 76.27 70.05 175.27 According to

3.5 akavenifi@ny 6f thel @hitknt of hAnnugorfi® Akidr iethet Agihate Nigosaccharide
(HANUNR Pelueb9gsaccharide in above fraction is

%Q ”é&ng)'élélﬁ rr 9&%%& éﬁ% g}? Je?é q%\:%g gh- esolution
ims SR (i By B israci M i aleinat
Ohg@faCMIr%a @%fﬁrdenga@utae signal frgengity Phercensif jageragiccisgiongé to 5 mg of
drie senioRs sysabed. cssolpsd) inTh) alorptsli D ond afded vathd] imgatfeEDTA.
Theodainptesia detbatiinadiebyl Bruflat BPXH30e NMB/ specgbméters Thai§peoium is reported
at TOFONNR 110 (1 WK b 1Y,0 R Earl adlal Proff thEBAYMEIR Préio@Fk6hah& region. The
mgrﬁ”e‘l’zﬁlgg lnﬁen@ﬂ/ g eche@sd b{? tfefrte %fn[ﬂé eak Qn}e'a ﬁﬂ@ﬁﬂd@c@t‘[e that
Hlm%nTsofJHrcPatl er% glnte h%é/ (Pe%?si als of M radical in
ric carboAP3 bpm &1
MM MG sequences, respectlvely) of H-1 signals of G radical appear at 5.05 ppm
(double peak). The relative content of M and G in the sample can be expressed by their H-1
peak intensity, as the following equation:

]4.64 + 14.66

M% = x100%

14.64 + 14.66 + 15.05

wherein, I represents the peak intensity, expressed by the integral of the peak area.
The relative content of D-mannuronic acid in the sample is 98.07% by the above method,
indicating that the alginate oligosaccharide is mainly composed of mannuronic acid.

4 Structure identification of the oxidative degradation product of the alginate
oligosaccharide

The structure of the oligosaccharide oxidative degradation product in the fraction obtained
from the preparation of the oxidative degradation product of the alginate oligosaccharide is
identified. It is confirmed the oxidative degradation product is a derivative of the alginate
oligosaccharide composed of B-D-mannuronic acid linked by 1,4-glycosidic bonds, in which
the reduced terminal in position 1 is a carboxyl radical. The structural formula is:

HO HOOC 0
HO HO COOH (1D
OH O
OH 0 OH
HOOC (0) HO n HOOC oH
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pD and added with 0.3 ng of EDTA. The sanple is
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is far away fromthe anoneric proton resonance region.
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Eprpr@@ﬁgqaf yAs Ee@ﬁ}fgong 4 rur@_p ds mainly composed of the

51gnals of six carbon atoms in -D- ~mannuronic acid. After coupling pattern of each signal is
assigned, it is found that the intermediate molecule is mainly composed of mannuronic acid.
Compared with the spectrum of the intermediate, the signal of the reduced terminal C-1 of
mannuronic acid (94 ppm) disappears. The signal of the reduced terminal C-1 (175.81 ppm) is
shifted towards low field. The reason is that the reduced terminal in position 1 of the alginate
oligosaccharide is oxidated to carboxyl group from aldehyde group and the chemical shift of
C-1 is changed from about 94 ppm of aldehyde group to 175.81 ppm of carboxyl group.
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of mz 1051.6 is [M2(CH20)+Na]+ t he peak of mz

979.6 is [ M3(CH20) - CO2+Na] +1; and the peak of 1n/z
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al ¢ mlce]; ;{; purchased from Laboratory Centre of Shandong University)

are weighed and randomly assigned to six groups as follows: a control group, a model group,
a low-concentration(15 mg/kg) 6-mer-treated group, a middle-concentration(30 mg/kg)
6-mer-treated group, a high-concentration(60 mg/kg) 6-mer-treated group, and a Huperzine
A-treated (HBY, with a concentration of 0.2mg/kg)group. The mice were oral administered
with corresponding drugs on day 3 after grouping. The drugs were administered once a day
consecutively with a dosage of 0.5ml/20g until the experiment is completed. The mice of

control and model groups were simultaneously administered with an equivalent amount of
normal saline..
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that 02““%‘# CF%%“’%% tr| als tested with I\/brr| s

wat er nmaze showthat AP-treated mce display a | onger
éfgldaﬂeEffpcaft eheyner paghgprobpanl @i AD swepadecgd \ht\/tA{iltm@sted with

control ?ﬁ['%%g groups, indicating that the AD
Oﬁﬁd‘éarterrl??aé% ! st abl i shed(Fi g.6). However, on the 1st
aay est, ased cape Targ %

snot %E?I%) M a Dél.l(lh{l%gﬂr?l eat egfgl oups exueggiéglbga%(/gl oup
tre¢ \t\nth 15ng/ kg of 6-ner, And the esca‘pe I#atency

of 6blgelkg 6-mer-treated grolp has st at|151t§ caf-33

si gnbfMeoance conpdfed with that of the mdEEESJPoup
(P<0.05). On the 30d and 3rdlday of test229he589cape
| at ency of 60 13 28.4416.08"

HBY 0.2 14 22.18+5.93
#P <0.05vscontrol; *P<0.05 vs model

On the 25 day after AB injection, mice are further trained for step-through passive
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all drug-treated groups are shortened, wherein that of
60ng/ kg 6-ner-treated group and FIBY-treated group
have statistical significance conpared with that of
the nodel group (P<0.05).. Table 6. Effects of 6-ner
on escape latency of AD mce induced by A(3i_40 tested

avoVdahdt MBI ITh She WAL SaciBiRsd X fladBh (& AUPMIASE c&nﬁ?ﬁéﬁﬁof the

app f nﬁ& ﬂgﬂll‘t & orqgé{'g%e@ @}'h a&f)ene Qlwvx%g access
é% %ﬁ 81%%?( 54 ggl% gg s% fg 6595 %oglga ent, it receives an
mesgepaélmbecvf S@sckz@gt 5§ee’f7 Pog¥brogeh g S&a&l 7 stpelegidglpor. The test is
simifarly performed @®r 45h] Fhaentrgotimg of 6eaglp #gowge*into the dark chamber
(step3hrdughliatebel* nGRInbMA Bestip lirhiBd 0. 3nidand6h® 8@mbet of entries into the
dar dormshitehedOnGBb& DL Brdrd) arPreerd&l. P<0. 01 vs control;
*[ﬁ Qesgﬁs Yp st@%&uggbagsli‘\% é‘ixoi]dan&at\éslpgre'\@{)\%% \f@ﬁl%rS Hﬁizg Each

grogl% glﬁl%?lgr'h%l ?é{ar@ p?esgnt% rlg%v & 0 sxérgol%eﬂlgﬁlg C(%ffﬁicant

lﬂ%ef“fﬁ ﬁoréﬁ‘r%p‘@&r alf’oF h?%%lﬂasss SWS%‘SI ? ﬁ‘ﬁ? erence

conmparedtyethytbriapde) eeaup (%aqq@ﬁa. t Theusth-thiowelt lateaesedfcdy P bivaiseated group

is shéréemed (R=0¢d hbmdothe grroupunitec @, @&kased &tre).AN eoﬂnaztrech eyth thaaof the

contr8] @by atdedtisd @GO kldcessmil byabliflingdnt bhaDaei6s. TB—IOS\IeK/ﬁt the Be@through

latefcy R s SnATER& {gflgh ¥ int30akd %bmg?( REEkeafkt Qe Bﬁ(@kl@@treated
TTrors

groéﬁ aag ?heq ésEg %rgﬁ ?1‘[19 %Efé é){ﬁe} Qﬁi ﬁﬁ?t%%g[ed .groups,
n d\ﬁ%ﬂ“& thﬁ%?é“ aiél%ﬁ @C @‘?Pfﬁwﬂgt EHEYS and " memory
actipity By 1-40 pmodels; 29 485 47 Model - 14 11.833. 33"

6- Mer 15 14 19.675.15 30 14 22.99+5.79 60 13

Efféfs did-med&t theliBXinhidkhdshicaPinliRato9Sof A6 Bnd Gced ALY mice
EOMEWiAY ihe ‘beRavidtalOSstV s i8l @dcafhtddn €erblall corR¥and@ hipBbcathpus are
disdeded 5]111 Q'irhﬁlgdlat l Ceﬁld%o?ed%’” %@”@r aftdr H?hl@ﬁgreé g in llﬂuld mtrolgen for 1

hOUéﬁﬁﬁ S0B-ERuAR Nalok ﬁﬁé%ﬁﬁﬁ ﬁ%‘?@ﬁ%@% aP?%‘mmﬁgms

are t dlermuied o psifg) the FradfieHy fz PorAoegendies kot (9ﬁ‘i§ 1t rRoRex and
hlpmmpwear@dmpar@ Wﬁbrﬁ@@ne alithowiling eanceniigtion of t1R& @ed R%. The
supematparware pitaméhaeer témerlﬁmgllng at 20gms tot e MRAKCuZn-SOD, GSH-PX,
Na GO@atdTeAdhE, iahd 'EISAT iRGviass. Thestiapallf eCledreed eermined with
isotS PR Exgel&p mteﬁﬁ@d f"ﬁfét othe? Gndédked Q{doﬂlﬁhun{ Qﬁto?atl %Yd?élﬁssée S8R with the

resl%ﬁi,] lqlﬁgl%é) ?d f It\IgnﬁrZ&g J#aﬁcheﬁ%g]oe% éérlgefnsﬁtﬁ da?kt er

chanber gstep t hrou h | at enc maxi mum t esting

(Drkftests of o-merion)thefh ifr@étlﬂﬂhfd{é%]) Biceentries into the

dae Kh&Dapanty methe cérehratiyertexois rrarlfed}ysi)ecraased nerorca@etnt WikeAp, as
confipagad| tb sheQonisdl@poupNpongs). Hassiey éts avdiigtanderchRe lftar te treatment

of GREWhJIHBY, vdHdfeth e 2dL & orfeais r 3@1&@&% aH@%()lnﬁg/ﬁ@ gfr@lm%r and HBY
e synbol means

havwgtag Raﬁ&lg&ﬁ?%ﬁcgaiogg?; with the control

rou P<0.05). * nmeans _significant difference
g’ g c%otf R rflq{é)nﬁl@fdgrebéql 6WX(% e@gyl‘[y Of P 1-40-induced AD mice
(n:%ngrth)ough | atency of A f3 1.40-treated group

Group Dose (mg/kg) ChAT activity (pmol /mg prot. /min)
Control — 92.17+2.95
Model — 77.26+4.9"
6-Mer 15 90.94+3.77
30 99.98+5.07"
60 94.69+5.83"

HBY 02 100.70+5.99"
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is shortened (P<0.01) and the error nunber is

i ncreased (P<0.05) conpared with that of the contro
group, indicating the successful establishnment of AD
m ce. However, the step-through Ilatency is
significantly prolonged in 30 and 60ng/ kg

6- nep <tor@at@d @hesIPSs *RRG JIBY- b keatiedys ghedép, and the
nunber of errors is S|gn|f|cantly reduced in 6-ner and

r at t.hat 6-mer has the
@ngﬁ%gﬁ% gﬁﬁ? ?92 ¢ 'V%{ H‘lp{'gm Ho | ear ni ng and
PP acliky in brpin i AcreaSi ABCT tratRBE VB ot dut basiracgtistically
SIgr@flca@cqr@srcomalteﬁ evithrihd epnpplogrpenilte agtivithidd @i beagtlp fncpgaged both in
cerebiral deoctex] aAD hippoeankioks | abter g tréeembre havé-orealat edsager aft 60mg/kg,
indfitthedBR AR hadheslsm G 88t af 6 e b amRdeliich RO ERMAP® véhént of the

anug;ﬂgg.@%&ggty%bk@g)a i medi ately, and stored at -80C after
qui ck free2|ng in I|qU|d nitrogen for 1 hour. NDA,

T t
T4k RePicets of o0 e SDERG DS e Slew) cagier ftd Mippocinpus of
14ﬁ§fﬂ%§5d'Xﬁnﬁée ~10Te 4 genates of cerebral cortex

|ppocarrp s are prepared with saline with a final

concentration of 10% and 5% saj@edct@gp@{m% fotner e
obt@foﬂiéd afRese (Bghgrug] Db a0 00T P QB et

actq(\li’FrP]l es. The acti vi ty5?ta48¥}nﬁﬁ' i s deter rﬁ@?éé%"t h

i soiepg- | abel ed- met hod. Jdw& 0% her indexes @ndaymynt
of total proteins are tested with the respective kits

suppiMe&d by Nahiing Ji anth&Eng2Bf oengi neeridgo+6.12

Institute. (1)3&ffects of; §rnepy;on the ChAL Batjwity
of AD m ce The ChAT activity in.the cerebral cortex is

mar kedl y decref®ed af t erS7t0gzd Hent with A7983+734
compggyed to thgycontrol gyeup, (£<0.05). Hyweyergsits

activity is increased after the treatment of 6-ner
and *HBY).OWhemedah t he curative effects of 30 ng/ kg and
60ng/ kg of 6-mer and HBY have a statistically

$3)Wek ts @R BGFer(dndht S18A contéltlogAD mﬁf ects of 6-nmer on

?Nﬁ%‘é &'t Ctﬂé I:eg% ot e>§‘ h‘ﬁS 3 i%di&ﬂy&ﬁgrence as
conggéﬁg‘ rtol SIOHR- A S 00188 1§ efcrea L‘% a,[C men Xf HBY
Mol agl-osagg ONA(} mg/k o g@d @Qfgg/lygz ug](l)caggg thab (@h]@f thgg have the ability
to ipprog9 theggponBYe oxidativn and7dmBnaggvffreeradigalPinbran @il pretect the brain
fromoRidatdle; dafnBeettable06). ** P < 0.01 vs nodel (2) Effects
of 6-nmer on the SOD activity of AD m ce The SOD
a%bl\é'lbyEfE tsth%' Iﬂerl(ﬁltgbﬁﬁﬁﬁﬁ genﬁ&ttﬁé érélﬁgitc%ﬁ& aﬁ@'ﬁiﬁbocampus
as no statistica y SI gnl | cance as
of@@nmﬁad;embhnkb@ﬁo,nbcriom)gr oup. Its activity is
significantly increased bhoth in cerebral cortex and
hi D ocarrpusDa %er t.he treat mnen¥iDg¥ coptenemmat/my) dosage
"9/ kg, PERT ng cérbtatl dohex mechani smippbeagipuect

antioxi dant acti vi ty (tabl é‘g'. Table 9. Ef 5eEts6 of
6- nilodegdn t he SED activitg.18f£4I%e cerebral &£o7téx7and

hi p@c&g npus of AOl 40-1in D mce (n— n E)
G oup e%ose (rrg g) SOD ac?]:évfoglyﬁ( NU / LH% 582
cerebral cortex0hi ppocanp$g+0.18 248+043
60 147£0.117 2.1840.43"

HBY 0.2 1.614+0.13 2.26+039"

"P<0.05 "P<0.01 vs model

(4) Effects of 6-mer on the GSH-PX activity of AD mice
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Control - 53.481.56 66.35 4.74 Nbdel - 49.992.41
62.244.16 6-Mer 15 49.352.27 69.766. 12 30 51.842. 07
61.724.27 60 5750+251"' 79.97+7.34 HBY 0.2 48.952.13
69.916.51 * P < 0.05 vs nodel (3) Effects of 6-nmer on

t he MDA content of AD mice The MDA content in the

GRE BRHAYX 6ANIE X @&ébrilicCBRECATMMDoLATHUER deb@Riel laﬁémisage of AB

Wltﬁj'sf ﬁfcgrﬁccﬁffﬂ'éncectgrm@ Sﬁ{r N g%h t#ﬂehl ;?&Eﬁgllls(@ QO@‘@.‘B ttssafctlvny is
1ncr|g'%§$,d néﬁedelgal rf;é)Fte%fl O l&e Q%‘a Igetg fofél er /hl%r 1n, 8 r\g / gnlﬁcantly
diffprenf; aftst ths drepisnt dhshalginate Qligesa .113{31” aalefagﬁ 986 pgKe and HBY
(P 5 pDolke resvdis preshomsia tide ki dat i on and danage of free
radicals in brain and protect the brain from
OXliaBiat i v eEfrxage ikl en 1By .GSkabke adRity Bhf @6t &rédal 6ok and

on the M DA content of the cerebral cortex and
hippricpppesatPfso-induaé¢BADonice therd &d x ABS ) ce (n=10, Xx SE)

Cgﬁ&%ohl ppgéﬁ‘npus Cant r ol Ggié’i@(%%%@ 66 Mbdel

23(mekgln. 47  eprehsal comexi. 790. 15 4. HBRc8RAPBO
1CBTO 18 2. 480. 43W 607814740, 11** 2. 18+0.43+0.6BY 0. 2

InMlel0. 13 2. 260.39 P 5Q395.5¢"P <0.01 vs nundelp {4)

Eff s of 6 r on th 2X activity of 12
Tfﬁeﬁ&GISH- PX axi;gTFw ty |n§g§el 8rpal cortex an(i:;;}%?eanpus
is decreased after usa% 9]‘ R [3 with si fic
difference t® the cont!PdfTgrup in hi ppocati)

O.HBY. Its 6\Q2¥IVItV i s8.85adrBased in cereérZQIiQ:Q?rtex
af e otose +kr eahtr@Nnt " PEG-03erys WhRlei N the activity is
Si gnificantly different after the treatnent of the

% sofell.g q&gﬁ%'ﬁ%ﬁ‘tma@? 30548 nilo) 1D/ ko and

abl e.
HASE gl &1 fafe ‘@h PHex 0&%‘??% .fsy Sﬁgﬁlﬁcanﬂy
dequa@dcaé%maane% Sithe’k B apraconpiapsd guf the sonsrohgroua.gndiggtine dlept A B
signifiranile @ffesied] QexenSEy @tahahisiDod e1e@Ds RX bfdih. /Havgevpr ats .achivity is
markedig/ik@asek nébrr tle w@nﬁ@x ol thep ap@npusligoSmpbdariae at three different
dosd, egl%h&@ln&hgge@tl@ B%hca‘nﬂ? 1ﬂc33as§(§ afterl #8- &B'mg/1&- YRdtment in

hipkRaip &%pgfea

il Jaﬁflr% Q%éeézh% 6@(9%6 level of energy
metﬁg@émdg n 1@8}/1{)? 81|1 of <]6168\§II151§1 SI ginate oligosaccharide to protect
brain functions and anti-AD. The results are shown in table 12.

Table 12. Effects of 6-mer on the Na', K'-ATPase activity in cerebral cortex and hippocampus
of AB1.40-induced AD mice (n=10, x % SE)

Dose ATPase activity (pumol Pi/mg prot. /hour )
Group -

(mg/kg) cerebral cortex hippocampus

Control — 1.06£0.05 2.65+0.38
Model — 0.8940.06" 1.6240.17"
6-Mer 15 1.08+0.06" 2.10+£0.29
30 1.0940.08" 2.07+0.23

60 1.0840.05" 2.5240.25

HBY 0.2 0.9110.05 2354043

"P<0.05 vs control; ~P<005 vs model

5.2 Protective effects of 6-mer on neurons impaired by AP in vitro
The primary cerebral cortex neurons of rat are cultured as the method of reference
(Banker GA, ef al., Rat hippocampal neurons in dispersed cell culture. Brain Res, 1977,

126:397-425). The cells cultured for 1 week are used in this experiment. That is to say, on the
13



(5) Effects of 6-nmer on the Na+, KC- ATPase activity of
AD m ce The Na , K*-ATPase activity in cerebral cortex
and hi ppocanpus is significantly decreased after

treatment with A 0 as conpared with the control group,
indicating that A O significantly affected the energy

gt Wtﬂ@éﬁll‘s 9F0 RE1rARU RS deRestirabibentFiRBY 81 6- n’ﬂei ﬁin@lcéohc\!énﬁ){tlon of
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Cco tex
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the BERureAdR 6f suspdrdon 385 i Zeaheed BR e 8hivivalidletidnedade@r 1
Viﬁ@ gb(@é %é(}é? ﬁ%nfs Qe\Ite g tl]eé @%{e'rr g&ﬂﬁ sl%or-lr_%ﬁ{he Cf§c ap? a:?e@%y aincrease
the s i ng M i e dnd VPR AR L e orgral e on
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mlcefTh;g BoVipo negulpss el gspthe gt vijo pecdestiveefldcts ondirgngry pedyneuron cell

linepvat gzestwihbth-meclon denntiafD anivaf. 1 ng/ nt t hen stayed at
37C for 7 days to get aged A 125-35 and stored at

6 A%Q&BQEhéﬂﬁs?thu&&Bfk bHQJD concentration of 30 M

C C tration

A%fﬂISESSOgénlelront ”H’d) ODSISR elph ggésl('f“ﬁf &)B gEés hat ant
BreARDIEH ¥ Grpve rﬂ’sa SO 2L pellhger el The day
aﬂeavaki@nmﬁl&arapresw%wm@mg &enqepifaopne 0. 108 neaply pleger for
24 ifolloveed bEltheSRditiende30 (Raigad Afss.s THEANsedMosh Sigaja. Cbh. Afer 48 h
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ml w&hm?tgreFd%% A9hp lﬁlna&n@é (Hyk Bﬁe o8 dHe ibey/af RNLls-E(I'Iy%lone

jslﬁla}[elg e&{u%a% ?10\%'1% 4)5\/8 ) (7@&139 ceﬁ)l g ple
| %'f
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¥ &rtl?e%lo%7 itlis Buhdo BRdeBr Alsol dighteanii@SRAGE: | é’p%bbb}lc cascade by
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for exanple, damage to the cells, reduced nunber of
cells.. occurrence of sone round cell s and suspension

6.2 MEd1blarThéchEEm of Ben&n\intidleurd ®xiRfty bhepcel I's is
(1)Effects of 6-mer on the fibril formation of AP 49
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reduced to 73.39.4% and 64.12. 5% respectively.
However, the al ginate oligosaccharide at a dosage of
50 and 100g/m could significantly inhibit the
neurotoxicity of A(3, for exanple, the occurrence of
suspension cells is reduced and the survival rate is
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using T Fig. 9, A shows the result of incubation
with APl -40 al one for 24h; B shows the result of

i ncubation with a mxture of A[ 31 40 and heparin 24h;
C shows the result of incubation with a m xture of

Af 3140 and 6-ner for 24h; D shows the result of

i ncubation with a m xture of API-40, heparin and 6-ner
for 24h; E shows the result of |ncubat| on with
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48h; and H shows the result of incubation with a

m xture of Al3i 40, heparin and 6-ner for 48h. (2)
Ef fects of 6-ner on the destability of APl 40 fibril.
1 ng/m of distilled water-resolved API-40 is aged at
37C for 7d, after which it is exposed to 6-mer for 3
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di abetes nodels 7.1 Protective effects of 6-nmer on
pancreatic beta-cells inpaired by anylin in vitro The
human pancreatic beta-cells cell line NIT is cultured
wi t h DMEM nedi um cont ai ni ng




10% FBS. The cells are incubateded into 96-well plates
in density of Ix 104 cells/well. The day after
plating, they are pretreated with varying
concentrations of 6-mer (final concentration of O,

10, 50, 100 g/m) for 24 h, followed by the addition

of aged aftyp ik oM ksRo@drdl na4p<©@50%k0@t kONnRfel30 M
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the ayixpyisg P§ r@ﬂ “cYRé’&gTééﬂthPd’m@ﬁ refc etﬁﬂw Shsaspgeharides has a

sigrdagant ieenb oad dustivakiéaet erodiphetesur e t he gl ucose
concentration. The concentration in each

8 Stib%d ardaly8Rt €d group is signi f| cantly | ower than that
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prepdpéleIThe sal®plgt@adt88cal composfioi@iclkils damyliGidpHréieth 1tas APming

inhibSrald 8 isket a Q)lélgrojc&g%bﬁ"}% forn@h@ﬁ{hlfﬁfﬂog"ﬂfé lifle Blidddaccharide

accggghggt gg%[rfese% Cg"VFIﬁLP% h%?l orgagpge[rlgéﬁén tpré%an;?é% %Sortpr%phylams

and\ﬂef“i‘?le? eFFér aI one or their mxture or the
oxi dati ve degradation products thereof The results are
simlar to that of 6-ner to indicate their potentia
activity on AD and di abetes. Figures 13 to 16 show t he
behavi oral results of the mxture of oxidative
degradation products of the al ginate oligosacchari des
on AD mce induced by A(3i_40 injected to brain. Each
group has 8 aninmals. The data are presented as nean
SE. The synbol # and ## stand for statistica
di fference conpared with the control group (p<0.05,
p<0.01), and *and ** stand for statistical difference
conpared with the nodel group (p<0.05, p<0.01). The
data reveal that the m xture of the oxidative
degradation products of the oligosaccharides can
significantly inprove the |learning and nmenory ability
of AD mce. Figures 17 showed the protective results
of the m xture of oxidative degradation products of
the al ginate oligosacchari des on pancreatic beta-cells
cell line NIT inpaired by I AAp(anylin).
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Each group has 6 aninmals. The data are presented as

meanSD. The synbol ## stands for statistical

di fference conpared with the control group (p<0.01),

and * and ** stand for statistical difference
Weclamrrpared wi th the nodel group (p<0.05, p<0.01). The
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1ve2de ﬁlﬁu@h gét{ba J(lhgtﬁsgc &%F %ﬁ&tbﬂ' %f ESmH to 2 hrs at
y acceptable sa according t

atempe&%t‘é‘ierﬂf 3 acterjzed in that nis 2 to.10. 3. .
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polymddheRaohaig ahd eheadafl Bed dydtolgisracthar | Beattad satfor édirounder the
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6. ﬁ}e&gpces%eqcarﬂgrr%cq g}éog? t%rln%:l 13 tﬁl ra(ﬁﬂ %g Ege Sﬁ?o Qbout7
alcohokis| adeled fp giye @@5@%1@26 tg; othea iitate is ‘aﬁ‘a ction, dehydrated,
dried apdifleeltedie at pH 2-6 and a tenperat ur e of about

7. TRO IR aqidrdid Ustelaig 4 elpracudrized it hbatsthiedsaat ogidant is copper
hydroxien@! S b d4tPRUekAdatich § peRP@tbd foh80 With Bea @npeHtirs of 100°C.
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e iy i a@ gL o i or o
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wherein, n represents 0 or an integer of 1 to 19.

9. A pharmaceutical compositioncomprising an effective amount of the mannuronic acid
oligosaccharide derivatives according to any one of claim 1 to 3 and
pharmaceutically-acceptable carriers.
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5. The process according to claim4, characterized in
that the said alginate is sodium pol ynmannanuronate
and the said acid hydrolysis reaction is carried out
for 4 hrs under the <condition of pH 4 and 110C 6.
The process according to claim4, characterized in

10. tikatp hﬁﬁﬁ&’éuﬁ’&‘iﬂ ¥ iboatidh 8cdokliih® t@lbRith 97 charattedhdl ini that the said
compos?tgcﬂ} g Ly ygf?%(ee s@leﬁ%g Cﬁ(?tht e grohlg c&{sﬁghg'cg taelix'eélc ent for the
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fibrils faﬁﬂlhgxm;1&tc&ruﬁdtarfa)r@s<dld@ggragatldggfomtaen on is perforned
for 30 mn at a tenperature of 100C. 8. The use of a
mannuroni ¢ aci d ol i gosacchari de represented by formul a
| in the preparation of any one selected fromthe
group consisting of a nmedicanment for the prophylaxis
and treatnment of Al zheiner's disease, an anyl oi d-G3
protein fibrils formng inhibitor, a nedicanent for
the prophylaxis and treatnent of diabetes, an islet
anyloid protein fibrils formng inhibitor and a
fibrils disaggregating pronoter, HO HOOC O HO (1) HO
OHOHOOOH HOOC O HO n HOOC O wherein, n
represents O or an integer of I to 19. 9. A
phar maceuti cal conpositionconprising an effective
anount of the mannuronic acid oligosaccharide
derivatives according to any one of claim1l to 3 and
phar maceutical | y-acceptable carriers. 18 10. The
phar maceuti cal conposition according to claim9,
characterized in that the said conposition is any one
selected fromthe group consisting of a nmedicanent for
the prophylaxis and treatnent of Al zheiner's disease,
an anyloid-(3 protein fibrils forming inhibitor, a
medi cament for the prophylaxis and treatnent of
di abetes, an islet anyloid protein fibrils formng
inhibitor and a fibrils disaggregating pronoter. 19



