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P-Amyloid peptide (AD), the main constituent of senile 
plaques and diffuse amyloid deposits in Alzheimer's 
diseased brain, was shown to initiate the development 
of oxidative stress in neuronal cell cultures. Toxic lots 
of AP form free radical species in aqueous solution. It 
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[either AP(25-35) or AP(140)] generate ROS in 
oxygenated s0lution.[*~-'~1 AP(25-35) was shown 
to incorporate into the hydrocarbon core of model 
lipid and promote lipid peroxi- 
dation in vitro.[l6I When added to neuronal cell 
culture, AD associates with the plasma membrane 
and induces Ca+' influx[17] and inactivation of 
membrane-associated enzymes and cytosolic 
e n z y m e ~ . [ ~ " , ~ ~ ~ ~ ~ 1  Short-term treatment of hippo- 
campal cell cultures with amyloid P-peptide was 
shown to cause the increase of intracellular levels 
of reactive oxygen species and increase the level 
of protein Thus, 
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FIGURE 1 Time course of GS inactivation during co- 
incubation with AP(1-40). Results are presented as an average 
of 3 independent experiments. For each experiment GS activity 
measurement was performed in duplicate. Error bars indicate 
standard error of the mean (kSEM) GS activity (expressed as 
percent 
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TABLE I Inactivation of GS enzyme upon treatment with AD 
~~ 

Source Lot and batch Number of GS activity 
number measurements (% of control) 

AP(25-35) (toxic) * 

AP(25-35) (non-toxic)" 

AP(35-25) (reversed) 

AP(25-35) (scrambled) 

Bachem 

QCB 

Bachem 

RBI 
Athena 

Bachem 
Athena 
Athena 

WJ744X'" 15 
ZJ744^ 15 
ZK600** 12 
ZL6502 12 
ZL650" 12 
BOO961 9 
WL650'" 9 
01014008""" 9 



F
re

e 
R

ad
ic

 R
es

 D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

U
ni

ve
rs

ity
 o

f K
en

tu
ck

y 
on

 1
2/

10
/1

3
F

or
 p

er
so

na
l u

se
 o

nl
y.



F
re

e 
R

ad
ic

 R
es

 D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

U
ni

ve
rs

ity
 o

f K
en

tu
ck

y 
on

 1
2/

10
/1

3
F

or
 p

er
so

na
l u

se
 o

nl
y.



B 

0.06 

0.04 

GS +" n o n -toxi c" A p( 25-3 5 )  

43 kDa 

Anti-DNP staining 

0.02 

0.00 
0 20 40 60 80 100 

Distance, pixel 

Anti-GS staining 

0.5 

0.4 

0.3 
n 
0 
Cf 0.2 

0.1 

0.0 
0 20 40 60 80 100 

Distance, pixel 

FIGURE 4 (Continued) 
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FIGURE 6 Typical scans of anti-DNP- and anti-GS-stained Western blots of GS co-incubated with "toxic" AP(25-35) + 
iron/perodde mixture. For each trial the Western analysis was repeated 3 times and the number of trials was 3. 

276 

F
re

e 
R

ad
ic

 R
es

 D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

U
ni

ve
rs

ity
 o

f K
en

tu
ck

y 
on

 1
2/

10
/1

3
F

or
 p

er
so

na
l u

se
 o

nl
y.



OXIDATIVE MODIFICATION OF GS BY P-PEPTIDE 

- 100 - 
2 

8 8 0 -  

60-  

> 
5 40 - cv 
v) 

c. 
c 

* 
0 

.- s 

(3 20- 

277 

B 

- I100 g 

’c 900 

S 800 
700 

0 600 
9 8 500 

400 

2 300 
v) 200 
(3 

100 

E 1000 
8 
0 

C 

W 

0 

c. 

I 

** - 

120 , 

CON 

* 
A 

Ap(25-35) Fe2+/ti2O2 AB(25-35) 

FeZ+IH2O2 

FIGURE 7 The relative changes of GS protein carbonyl content (A) and the enzyme activity (B) in the samples of GS co-incubated 
for 1 hour with “toxic” AP(25-35), irodperoxide mixture, or AP(25-35) + ironlperoxide together. A. GS protein carbonyl content (the 
density of Anti-DNP stain) was normalized to the immunoreactive GS content (the density of Anti-GS 
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FIGURE 8 Typical scan of Anti-DNP-stained Western blot of BSA co-incubated with "toxic" lot of Ap(25-35). Number of trials was 3. 

peptide-mediated cleavage of the PBN nitrone 
bond.[141 This pattern of reactivity is consistent 
with the hypothesis of 
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structure of amyloid P peptide correlates with neuro- 
toxic activity in vitro. Molecular Pharmacology, 45, 
373-379. 
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