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Properties of ColostrininTM (CLN) on the in vitro aggregation and 

toxicity of b-amyloid

Background
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Recent studies have suggested that ColostrininTM (CLN), an 18 kDa 

proline-rich polypeptide isolated from ovine colostrum (a pre-milk fluid), 

by Janusz et al. (1974), could be a potential treatment for patients with 

Alzheimerôs disease (AD).  

Cognitive benefits from taking CLN orally have been demonstrated in 

aged rats (Popik et al., 1999) and human AD patients, particularly in the 

early stages of disease progression.  It has been postulated that the 

effects of CLN in AD patients could be mediated by increased secretion 

of interferon-g(Popik et al., 1999), a cytokine with inhibitory effects on b-

amyloid (Ab) plaque formation and Ab-mediated cytotoxicity,or by 

modulation of intracellular reactive oxygen species (Boldogh et al., 

2003).

However, the actions of CLN in vivo may be to directly inhibit the 

aggregation and/or cytotoxicity of b-amyloid (Leszek et al., 1999).
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This study aims to determine whether CLN has inhibitory effects on the 

aggregation and toxicity of synthetic Ab, implicated as a causative agent 

of AD.

Methods

The effects of CLN (supplied by ReGen Therapeutics Plc.) on Aɓ-

induced cytotoxicity were assessed by two cytotoxic assays (LDH and 

MTT) using SH-SY5Y human neuroblastoma cells in methods similar to 

Sian et al. (2000).  Ab1-40 and Ab1-42 were synthesised according to 

a method by El-Agnaf et al. (2000) and diluted to concentrations that fell 

within the critical concentration ranges for each peptide (Harper and 

Lansbury, 1997).

The effect of CLN on Aɓ-induced apoptosis in SH-SY5Y cells was 

investigated using a Chemicon In Situ Caspase Detection Kit and a 

Promega Apo-ONETM Homogenous Caspase 3/7 Kit.  

A cytotoxic assay (MTT) with the anti-Fas ligand (FasL) antibody Nok1 

(BD Biosciences) was employed to explore the possibility that CLNôs 

effects may involve a Fas:FasL interaction using SH-SY5Y cells.  

The effect of CLN on Aɓ 1-40 aggregation was assessed by a sandwich 

ELISA using an anti-Abantibody for capture and detection (Figure 6).

Conclusions

Our results demonstrate that 24 hour pre-treatment with 5 mg/ml CLN 

establishes significant neuroprotection for SH-SY5Y cells treated with 

Ab(Figures 1 and 4).  This effect may be due, in part, to a decrease in 

Ab-induced apoptosis (Figures 2 and 3) by the inhibition of 

Fas:membrane-bound FasL binding (Figures 4 and 7).  Additional 

effects of CLN may be to inhibit Abaggregation (Figure 5).

Results

The data from the LDH cytotoxicity assay (Figure 1), a measure of cell 

death, demonstrated that a 24 hour pre-treatment of cells with 5 mg/ml 

CLN reduced LDH release/cell death when the cells were subsequently 

treated with either Ab1-40 (13.7%, p<0.05) or Ab1-42 (13.6%, p<0.01).  

The same protective effect with a 24 hour pre-treatment with 5 mg/ml 

CLN against Ab1-40 and Ab1-42 neurotoxicity was seen in the MTT 

assay (data not shown).

A 24 hour pre-treatment with 5 mg/ml CLN was also shown to reduce Ab

1-40-induced cellular apoptosis as determined via Promegaôs Apo-

ONETM Homogenous Caspase 3/7 Kit (Figure 2, p<0.01) and a FAM-

DEVD-FMK-caspase 3 interaction (Figure 3).  

The data from the MTT assay indicate that Nok1 reduces the Ab1-40 

neuroprotection seen with CLN (Figure 4, p<0.001).

50 (p<0.01), 100 (p<0.05) and 200 mg/ml (p<0.001) CLN was shown, in 

the ELISA, to inhibit Ab1-40 aggregation when compared to untreated 

Ab1-40 at 50 mM (Figure 5).
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Figure 6: Sandwich ELISA that specifically 

detects oligomerised Ab (Sian et al., 2000).This 

ELISA uses the antibody anti-NTA4 (directed to 

the N-terminus of Ab) for both capture and 

detection in a sandwich format. 
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Figure 1: LDH assay showing the effect of a 2 

hour or 24 hour cellular pre-treatment with CLN on 

SH-SY5Y cells treated with 23.0 mM Ab1-40 and 

6.6 mM Ab 1-42.  The data shown is the mean ±

SD for triplicate readings.

Figure 2: Quantitative measurement of 

apoptosis in SH-SY5Y cells pre-treated with 

CLN and subsequently treated with either OPTI-

MEM media (control) or 23 mM 24-hour aged Ab

1-40.   The data shown is the mean ± SD for 

triplicate readings.

Figure 3: Visualisation of apoptosis in SH-SY5Y 

cells treated with (a) OPTI-MEM serum-free 

media (control), (b) 5 mg/ml CLN, (c) 23 mMAb1-

40 and (d)  5 mg/ml CLN pre-treatment (24 hours) 

and then 23 mM  Ab1-40.  The green 

fluorescence is indicative of apoptosis and the red 

propidium iodide is indicative of necrosis.

Figure 5: AbELISA with 50 mM Ab1-40 pre-

incubated for 48 hours with CLN.  The data 

shown is the mean ± SD for 2 independent 

experiments (duplicate readings).

Figure 4: Fas MTT assay showing the effect of a 

24 hour 5 mg/ml CLN pre-treatment on the 

viability of SH-SY5Y cells subsequently treated 

with 25 mM Ab1-40 (unless otherwise stated).  

Nok1 and MOPC21 (control antibody) were 

added with the CLN at 5 mg/ml.  Nok1 has been 

shown to block the interaction of Fas with FasL. 

The data shown is the mean ± SD for 2 

independent experiments (triplicate readings).
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Figure 7: Apoptosis, triggered by caspases, can result from activation of the Fas 

receptor by membrane-bound FasL.  Expression of membrane-bound FasL is 

induced with cellular Abtreatment (Ethell et al., 2002). Apoptosis is prevented by the 

binding of soluble FasL (sFasL) to Fas.  The Fas binding region of membrane-bound 

FasL has been shown to be shed by the action of metalloproteinases (MPPs) to 

release sFasL.  Expression of MPPs have been found in human milk, and structural 

similarities of human and ovine milk indicate that MPPs also exist in ovine milk.  

Human CLN has been shown to contain significant levels of sFasL.  It is likely that 

sFasL in the CLN, and sFasL released as a result of the action of MPPs, binds Fas 

preventing its interaction with membrane-bound FasL, produced later on in response 

to Ab.
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