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Stem cell cell depletion

Hair follicle vs basal layer

* Intestinal crypts

* Brain: hippocampal neuronal progenitors
* Salivary

e Tcells including Treg

* Hematologic

Medulloblastoma

Whole Brain irradiation

lonizing Radiation Induces Significant Neurocognitive
NS Deficits
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Estimated decline in full-scale, verbal
and performance 1Q

(FIQ, VIQ, and PIQ, respectively) over
time after childhood cranial radiation.
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Pattern of Intellectual Dysfunction
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Conclusion: Decline in 1Q may be 2/2 to slower rate of ac

compared with healthy peers.
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Radiation-induced apoptosis in neuronal
progenitor cells: SGZ

Mallinckrodt Institute

Washington University St Louis Siteman Cancer Center

Hippocampal neuronal apoptosis
Neurocognitive deficit

B-tubulin (immature neurons, green), GFAP
(astrocytes, red) and
NG2 (immature oligodendrocytes, blue)

FIKE & PALMER Nature Medicie, 2002
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TUNEL staining of hippoampal neurons

=
£
g
E
bt

H
-
=]
z

Latency (seconds)

a. 60
50
40
30
20
10
b.

uh

Female Male Female Male

@
2

Female Male Fernale Male

7 GyDay T 7 GyDay9
Female _Male T _Female = __ Male
s0
z.
L0
=
=
=
wa0
=
=
Szo0
=
hi
) ._l
o
LiCl LiCl LiCl Licl
alune +Rad alune +Rad alune +Rad alune +Rad

Lithium increases phospho-GSK3
And alters expression of bax & Bcl2

Licl, 3mM - - + +
IR, 3Gy - + . +

P-GSK3p Ser9
GSK3p e s s

ACUN —— —— —

Bax | — ——

Bcl-2 —

aclin ——— —

Lithium prevents
neurodegeneration
in bipolar patients
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ML-10 Imaging of physiological apoptosis in the testes
2-(5-Fluoro pentyl)-2-methyl malonic acid of a healthy volunteer by F-ML-10
70 min post injection
OH

o Uptake and accumulation only in apoptotic cells
Exclusion from healthy and necrotic cells

Early detection of apoptosis
« High stability in plasma
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Imaging Neurovascular apoptosis:
patients with acute ischemic cerebral stroke
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Patient 107; 6 days
after stroke onset

Patient 108; 3.5
days after
stroke onset

Scan |

Minutes 20-36
after injection

Images co-registered to baseline MRI and normalized to blood

Accumulation of "8F-ML-10 at the target site
over time,; Pre treatment; patient 005

Scan lli:

Minutes 130-150
after injection

Intestinal crypts
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Apoptosis in intestinal crypts
TUNEL staining
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GSK3 inhibitor prevents intestinal injury
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Cytoprotection: GSK3 inhibition
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GSK3 inhibition alters Bax & Bcl2
in intestinal crypt cells
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Prevention of brain necrosis Mouse models of brain necrosis

* Prevention vs. Mitigation

* Gammaknife on mouse models

Screen Cage
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Film Dosimetry

Histology of Irradiated Mouse Brain
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Neuroprotection by SB415286
(60 Gy, single fraction GK irradiation)
7 weeks
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Neuroprotection by SB415286
(45 Gy, single fraction GK irradiation)
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Mitigation: slowing progression of
brain necrosis
* “Stroke patients on lithium showed less brain injury”

* Presently brain necrosis is treated with steroids

¢ GSK3 inhibitors could minimize (attenuate/mitigate)
radiation induced necrosis

Mitigation of Radiation Necrosis by SB415286
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Status

Lithium Phase I: 3 patients accrued to half
dose: advance to full dose

fMRI & neurocognitive studies of irradiated
children

Aposense ML10 protocol for imaging
radiation-induced apoptosis

SBIR funding for topical formulations
Noscira: oral cytoprotective agent

Conclude

Inhibition of apoptosis within normal cells can
reduce tissue injury

Cytoprotection can mitigate brain necrosis

Imaging is needed for clinical trials:

MRI, PET/ML10
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