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Physics and Chemistry of Radiation Absorption
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DNA damage and repair-part01
3 “DNA csla conss allile 5 Ghiaius
€ 1. sucrose gradient sedimentation,
& SUPPEE 2. alkaline and neutral filter elution, £33
“E: 3. nucleoid sedimentation,
4. pulsed-field gel electrophoresis (PFGE), and single-
cell gel electrophoresis (comet assay).
0 DNA damage and repair-part02
o "DNA (a3 5 sla s
o3 i 50 1- Base Excision Repair (BER) e
‘B‘; 2- Nucleotide Excision Repair (NER)
3- DNA Double-Strand Break Repair
DNA damage and repair-part03
1. homologous recombination repair
G 2. nonhomologous end-joining
£ 3. Crosslink Repair L
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\; TR 4. Mismatch Repair
A 5. Relation between DNA Damage and Chromosome
Aberrations
6. Chromosomes and Cell Division
Q DNA damage and repair-part04
o 4. The Role of Telomeres )
(3 Oigay b 5. Radiation-Induced Chromosome Aberrations g
&FA 6. Examples of Radiation-Induced Aberrations
i 7. Chromosome Aberrations in Human Lymphocytes
6 survival curves-part01 .
£ R sk 1. Reproductive Integrity i
v 2. The In Vitro Survival Curve
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survival curves-part02
Mechanisms of Cell Killing
(a. DNA as the Target)
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survival curves-part03
b) The Bystander Effect
¢) Apoptotic and Mitotic Death
d) Autophagic Cell Death
e) Senescence
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survival curves-part04
1. Survival Curves for Various Mammalian Cells in
Culture
Survival Curve Shape and Mechanisms of Cell Death
Oncogenes and Radioresistance
Genetic Control of Radiosensitivity
Intrinsic Radiosensitivity and Cancer Stem Cells
Effective Survival Curve for a Multifraction Regimen
Calculations of Tumor Cell Kill
The Radiosensitivity of Mammalian Cells Compared
with Microorganisms
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Radiosensitivity
1. The Cell Cycle
Synchronously Dividing Cell Cultures
3. The Effect of X-rays on Synchronously Dividing Cell
Cultures
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Radiosensitivity
1. Molecular Checkpoint Genes
2. The Effect of Oxygen at Various Phases of the Cell
Cycle
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Fractionated Radiation and the Dose-Rate Effect-
part 01
1.Operational Classifications of Radiation Damage
a) Potentially Lethal Damage Repair
b) Sublethal Damage Repair
2.Mechanism of Sublethal Damage Repair
3.Repair and Radiation Quality
4.The Dose-Rate Effect
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Fractionated Radiation and the Dose-Rate Effect-
part 02

1. Examples of the Dose-Rate Effect In Vitro and In

Vivo

The Inverse Dose-Rate Effect

The Dose-Rate Effect Summarized

Brachytherapy or Endocurietherapy

Intracavitary Brachytherapy

Interstitial Brachytherapy
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ractionated Radiation and the Dose-Rate Effect-
part 03

7. Radiolabeled Immunoglobulin Therapy for Human

Cancer

a) Radionuclides

b) Tumor Target Visualization

¢) Targeting

d) Clinical Results

e) Dosimetry
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Oxygen Effect and Reoxygenation- part 01
The Nature of the Oxygen Effect
2. The Time at Which Oxygen Acts and the Mechanism of
the Oxygen Effect
The Concentration of Oxygen Required .
Chronic and Acute Hypoxia p223k
The First Experimental Demonstration of Hypoxic
Cells in a Tumor
6. Proportion of Hypoxic Cells in Various Animal

Tumors

/. Evidence for Hypoxia in Human Tumors
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Oxygen Effect and Reoxygenation- part 02

8. Techniques to Measure Tumor Oxygenation

a) Oxygen Probe Measurements

b) Markers of Hypoxia
9. Reoxygenation PREUR)
10. Time Sequence of Reoxygenation
11. Mechanism of Reoxygenation
12. The Importance of Reoxygenation in Radiotherapy
13. Hypoxia and Chemoresistance
14. Hypoxia and Tumor Progression
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Linear Energy Transfer and
Relative Biologic Effectiveness
The Deposition of Radiant Energy
Linear Energy Transfer
Relative Biologic Effectiveness
Relative Biologic Effectiveness and Fractionated
Doses
5. Relative Biologic Effectiveness for Different Cells and
Tissues
6. Relative Biologic Effectiveness as a Function of
Linear Energy Transfer
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