Colostrinin inhibits the aggregation of p-amyloid peptide in SHSY-5Y
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Ahstract

Colostrinin (CLH), a proline-rich polypeptide cormplex, have shown a stabilizing effect on cogritive finction in Alzheirer’s Disease fssessment Scale-cognitive (ADAS-cog) and
on daily functions i Instromental Activaties of Daily Liang (ILDL) i recently conducted Phiase IT clinieal trials. The aim of this studsy was to elucidate a possthle mode of action
for CLHN in the treatment of &lzheiraer’s Disease. Here we report the ability of CLI to prevent the aggregation of beta-asloid peptides (AF 1-40 and AR 1-42) in vifre. The effects
of CLH on the fibril forrmation were monitored using a Mikon Eclipse E400 optical microscope and a Hitachi H-600 transmission electron wicroscope (EN). The EN pictures
illustrate that &F 1-40 and AF1-42 show dense fhers which grow as the incubation time ecreases. We have also demonstrated that both &5 1-40 and AR 1-42 fiwils grow to rnch
lesser density in the presence of CLH. Also, CLM added to the twenty day old incubation mdxture reduced the length of &F fibrils when analyzed a day later. These optical
ohservations were extended to a cell culture model (SHSY-3Y), in which we studied the effect of CLI on the newrotoxde actmrty of beta-aryloid peptides. The heta-arayloid
peptides were pre-insubated with CLH at warious tirees and used to treat SHSV-5V nemroblastora cells for up to 4 days. The cytotowde effect was monitored for viability by trypan
blue and for protein content (sulforhodamine assay) of SHSY-5Y cells. We demonstrated that 48 h pre-incubation of CLH with beta-amyloid peptides leads to near-quantitative
cytotoxie protection, which was ohserved imrmediately post-treatment at the highest dose concentrations (30pgfml). Oy data also demonstrate that at longer incubation times, low
doses of CLM can attain cytotoxds protection levels simdlar to that of the highest doses. Thus, the prevention of aggregation of beta-amyloid peptides by CLN is consistent with the
reduction of the cytotoxe effects of beta-arylold on SHSY-5Y newroblastoma cells.

Introduction

LD iz a progressive newrological disease
cansed by the deposition of arayloid
aggregates on hewronal cells. De to the
obraons  relation of amylod to AD
pathology, many efforts are anderway to
develop various climeal protocols which
may interfere with the process of ararloid
formmation. CIMN  is a  proline-rich
pobmpeptide  that  has  bheen  used
successfully in phase T and IT cliical
trials in the treatment of AD. We
hypothesize that CLM can prevent the
formmation of arayloid beta ageresates, as
well as dissoke previously formed fibrils.
This investization centers on the mode of
action of CLM on newroblastoma SHSY-
5¥ cells.

Methods

Cell Culture: The SHSY-5Y cells were
cultured  in Dulbecco’s  minimal
pgsential  medium  (WERT M drient
mixture F-12 (1.1, wh, Gibeoo BREL)
containing 10 1.7 pendeilliniel and 100
pgird  streptongrein, 15%  fetal  calf
gerurr, 1% non essential LBV arnino
acid supplernent and 2 b freshhr
prepared  glutarnine at 37C o a
horeddified  incubator with 3% OO
D55, air {Sian et al, 2000).

Cell Viabiliyy: Vishility was scored ber
light rcroscopy using trypan blue
excluzion (0.4% in PR 3).

SRE Cell  growth  assap:  The
sulforhodareire  assay (SEB) i3 a
measure of total protein and used as a
measwre  cell wviability, Cells  were
seeded at 5000 cellshell in P6 waell
plates and groem for 48 hes af 370, AR
(1-40) peptide was incubated at 05
mgfml in 011 tris pH 7.4 at 379 for 0,
1, 5 and 4% hrs. The medini was
reraoved and replaced with Chpoti MER
containing amylod at concentration
frora 200-0.1 pgiml incubated sample
and cells were again incubated for 42
hes. The media was removed and the
cells fixed for 1 hrin 10%: TC L, washed
in PBS and stained with 0.4% SEB for
15 win. Urbound dye was rermoeed
with 1% acetic acid and (protein) bound
e was extracted 10 mbd tns. The
dhgorhance was measured in mmltiwell
plate reader at 570z,

2

Results
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Fig. 1. Optical mictoscopic picture of & iy, (0 34800} in Tris. HCTbuffer at
pH 7.4 (&) control;, (b) Aﬁu-m; {03460y + CLI (100pg) at 7% day of ik Bt ol
incubation,
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Fig. 2. Megatively stained electron micrograph pictare of (a) fresh £, (0346
), (b Afgg, (0346 mbd )+ CLI (100pg) at 0 hr]'.w:ubatiun;(cg Bf

(0.346 mlvI) + CLI { 100pg) at 24 hr incubation. Treatment of & 4y with CLH Conclusions

for 24 hy shows a dramatic reduction in AfF fibril content.

1. We have used hoth optical microscopy

fpl  Surdul of S1-36Y Ired vk R (it Teakred [Fiz. 1] and tfransmission -eleciron
tel i A8 41 |2 el s ke ein microscopy [Fig. 2] to demonsirate that
omy ——— 1M CLN reduces the level of Af-amyleid
ROM0 P aggl'egates.

E: ‘-\.\ mm 2. The cytotoxic effects of Ap-amyloid fihers
£ ‘mmo N were monitored by cell viahility using
2 m +A-D) ) mm : tryphan blue [Figs. 3 & 4] and toial
Z oo N g | | [ proein content using SRB [Figs. 5] in
8 o pg ? am SHSY.5Y neurvhlastoma cell We
'\\‘ mm demonsirated that the cytotoxic efibcts
i of APpamyloid were reduced in the
b w17 u 0 presence of CLN [ Fig 6 |. CLIN was
Incub g n Time Jhrs] il onim A M found to he very effective at much lower
concentrations and shorter time frame

Fige 3-6. Inpubation of SHSV-5Y cells with AP resulted in a dose dependent (48 hours) than previously reporied.
reduction in vid ility (Figs 3 & 4). The SRE method did not provide adsguate 3. The enhanced survival of SHSY.5Y in the
viahility information but showed a substardial incre ase in protein content, likely fibril presence of CLN ':'_’mhtes “?ﬂ‘ the
forwation, at 12 ke (Fig, 5). Treatment with CLN indicated dose and tire dependent ahility of CLN to interfere with the

protection, against A il formation (Fiz 6). process of A-amylaid formation.



