Questions to lecture 8:

1. Relative biological effectiveness is dependent upon:

A. Dose level

B. Dose rate

C. Linear Energy Transfer (LET)

D. Biological effect level

E. All of the above  

2. Which one statement is correct about cellular radiation response and LET:

A. High-LET radiations tend to produce exponential survival curves  

B. High-LET radiations yield survival curves with higher Do values than low-LET radiations

C. There is a greater variation in sensitivity through the cell cycle for high-   LET compared with low-LET radiations

3. The D10 (dose to decrease survival to 10% of initial value) for a high-LET source is 1.5 Gy. A single dose of 6 Gy will reduce 108 cells to approximately:

A. no surviving cells

B. 100 cells

C. 102 cells

D. 104 cells  

E. 107 cells

4. Answer “T” for true and “F” for false:

High-LET radiations always interact with cells by direct action.

5. Which statement best describes/ defines the beta coefficient of the linear- quadratic model?

A. It is a measure of non-reparable damage

B. It tends toward 0 for low-LET irradiation of mammalian cells

C. It increases with high-LET radiations

D. It indicates the extent of the reparable component of radiation damage 

E. It has units of Gy-1
6. Concerning the alpha/beta ratio in the linear-quadratic model, indicate “T” for true or “F” for false for each statement below:

A. It is the dose where the value of alpha equals the value for beta

B. Its value decreases for cells or tissues having relatively little repair capability

C. It is an indicator of the fractionation sensitivity of cells or tissues

D. It is a measure of potentially lethal damage repair

E. Its value is typically larger for early reacting tissues than late response tissues

7. Match the numerical values (A-E) with the definitions below:

A. 3.0

B. 1.0 – 0,01

C. 1 – 2

D. 2

E. 100 – 150

1. Do values for most mammalian cells irradiated in air (Gy)

2. RBE peaks at this optimum LET (keV/ μm)

3. The dose-rate effect for cell killing in mammalian cells is observed when radiation is decreased over this range of dose-rate (Gy/ min)

4. Diffusion range (nm) of OH· that produce indirect effects in cells

5. The radiation dose (Gy) at which surviving fraction is used to measure intrinsic radiosensitivity

8. RBE varies according to the tissue or endpoint studied. In general, RBE values are high for cells or tissues that accumulate and repair a great deal of sublethal damage, so that their dose-response curves for X-rays have a broad initial shoulder.  Answer “T” for true and “F” for false.

