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ABSTRACT AEQUORIN IS NEUROPROTECT POST-ISCHEMIA AEQUORIN

During ischemia, the deprivation of blood flow and oxygen to the brain results in excessive calcium influx through glutamate receptors, e e . . . . . . . . . . . . .
which can rapidly trigger cell death. One way neurons protect themselves from the toxic effects of calcium i to buffer the calcium with 1. Aequorln inj ected prior to ischemia is neuroprotective 4. Aequorln administered lmmedlately after ischemia
calcium binding proteins (CaBPs). Previous work has demonstrated that hippocanpal neurons expressing the CaBP calbindin-D28k are

better able to withstand an excitotoxic insult than neurons lacking calbindin. We have been investigating the feasibility of regulating % s

calcium levels during ischemia by replenishing CaBPs. Aequorin (AQ) is a 22 kDa CaBP isolated from the coelenterate Aequorea victoria. A. Control 1S neuroprOteCtl €

AQ has been used for years as an auto-fluorescent indicator for monitoring calcium levels and has been shown to be safe and well tolerated

by cells. The present studies were designed to test the hypothesis that intrahippocampal infusion of AQ can protect neurons from an A. Control B. Aequorin

ischemic insult, Rats were sercotaxically implanted with bilateral cannula (in the CAI region of the dorsal hippocampus) under ascptic

conditions. Aficr recovery, rats received an intrahippocampal infusion of AQ (0.4%, 1%, or 4%) in onc hemisphere and artificial CSF

(aCSF) in the other (0.5 /min for 1 min). Twenty-four or 72 hours following the infusion, coronal brain slices (400 jm) were cut with a

vibratome. Slices were maintained in oxygenated aCSF for | hr. They were then subjccted fo a 5-min oxygen-glucose deprivation (OGD),

returned to oxygenated aCSF (with 0.2% trypan biue) for a 30-min reperfusion and then rinsed in oxygenated aCSF. All slice experiments . . e .

were carried out at 35 °C. Slices were then fixed, cryoprotected, sub-sectioned (40 um), mounted, and coverslipped. An individual blind to C. Effectiveness of different doses of /\Q

treatment group counted the number of trypan blue stained (dead) CAI neurons, and the number of dead cells in the AQ-treated

hem compared to the aCSF-treated hemisphere to caleulate a percent rescue. AQ treatment prior to OGD resulted in

MEmmmly fewer trypan blue stained CA neurons relative to control. In addition, the rats injected with 4% AQ had more rescue (58 + i

12%) than those injected with 0.4% AQ (37 + 20%). However, when OGD was initiated 72 hours afier 4% AQ infusion, no
neuroprotection was noted. We are currently evaluating other time points to determine the time course over which AQ is neuroprotective.
These data support the hypothesis that AQ may be an effective neurotherapeutic against ischemia when administered within 24 hours prior
to an ischemic insult. We are also in the process of hether delivery of AQ is when following an
ischemic insult

B. 4% Aequorin
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INTRODUCTION

Neurons are continuously subjected to elevations in intracellular Ca®* as a result of ongoing activity and this elevation is
necessary for certain normal neuronal processes to occur, however too much Ca®* can be toxic (Bano et al., 2005; Choi,
1992; Lee etal., 1999). L 15 14

As a result, the intracellular Ca®* concentration in neurons is very tightly regulated (Kristian & Siesjo, 1998). i o AgjuoFin 1. The calcium binding protein aequorin is neuroprotective when

Several mechanisms enable neurons to limit or control cytosolic Ca?* (Baimbridge et al., 1992; Chard et al., 1993), including . . . . . .
calcium binding proteins (CaBPs). injected into hippocampus prior to ischemia

The presence of CaBPs confers some protection against excitotoxic insults, which would normally kill the cell (Gary et a * There were fewer dead cells in area CAl of the hippocampus in the
2000). o . . . .

) aequorin-injected hemisphere compared to the control-injected hemisphere
Decreased levels of CaBPs are observed with advancing age (De Jong et al., 1996; Krzywkowski et al., 1996; Moyer et al.,

in press; Villa et al.,1994), and in neurodegenerative disorders (Mattson & Magnus, 2006), including: . e .
+ Alzheimer's disease (Hof & Morrison, 1991 Tacopino & Christakos, 1990; Mikkonen ct al., 1999; Sutherland et al, 2. The neuroprotective effect of aequorin is time-dependent

disease (Tacopino & Christakos, 1990) » When injected 48 or 72 hrs prior to ischemia, aequorin was no longer

* schemia (Ynar o . 001 . TIME-DEPENDENT EFFECT OF AEQUORIN neuroprotective

During ischemia, neurons are subjected to excess Ca®" influx triggering a cascade of events leading to cell death (Choi,

1992). . . - . .. . .
Sine I ) . ' — ) 2. NeurOprotectlve effects of aequorin last less than 48 hours 3. Aequorin is neuroprotective when administered post-ischemia
ince neuronal CaBPs are depleted in neurodegenerative disorders, and since neurons that express CaBPs are better able to
survive an excitotoxic challenge, we reasoned that supplementing with CaBPs prior to an ischemic insult might be o Proliminar ) oo Vs foroer Ao olls in slices oive N L
remopronective A. Window of neuroprotection B. AQ 48 hr prior to ischemia ./"'u /1/11.mu/} zlzflu ‘\_hmf I/mf were fewer de uz(u//s./n slic (Y.im/un aequorin
T s 2 3 ’ ' immediately after 5 min OGD compared to slices given aCSF
‘reatments aimed at minimizing Ca?' toxicity during ischemia have been administered before an ischemic insult, with V&
positive results. 1]
*® Yenari et al. (2001) treated animals with calbindin prior to ischemia and found that overexpression of calbindin resulted
in fewer dead neurons.
= Fan et al. (2007) found a smaller infarct volume, better behavioral recovery, and decreased apoptosis in rats pre-treated
with calbindin.
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Aequorin (AQ) is a 22 kDa CaBP isolated from the coelenterate Aequorea victoria.
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Hypothesis: supplementing CaBPs with AQ in the hippocampus will be neuroprotective when
administered prior to an ischemic insult.
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