Questions to lecture 10: Modifiers of Cell Survival: Repair.

1. Which one of the following statements is not correct:

A. Sublethal damage repair is an operational term that describes the increase in survival if a dose of radiation is split into two fractions separated in time

B. Sublethal damage repair occurs in tumors and normal tissues in vivo only

C. Sublethal damage repair has been demonstrated in every biologic test system for which a quantitative endpoint is available

D. Sublethal damage repair is significant for both X-rays and neutrons

E. Sublethal damage repair is significant for X-rays only

2. The half-time of sublethal damage repair is about:

A. 5 minutes

B. 10 minutes

C. 60 minutes

D. longer than 60 minutes

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

A. Potentially lethal damage  is the component of radiation damage that can be modified by manipulation of the postirradiation conditions;

B. Potentially lethal damage repair occurs if cells are prevented from dividing for 1-2 hours after irradiation

C. Potentially lethal damage repair can take place if cells are prevented from dividing 6 or more hours after irradiation

D. Potentially lethal damage is significant for X-rays and neutron irradiation

4. What are the four “R”s of radiobiology:  R……, R……, R……, R……

5. Is this statement about the repair of sublethal damage true “T” or false “F”: 

If the dose is delivered in two fractions separated by a time interval, there is an increase in cell survival because the shoulder of the curve must be repeated with each fraction

6. Which of the following statements is false:

A. The fraction of cells surviving a split dose increases as the time interval between the two dose fractions increases

B. As the time interval increases from 0 to 2 hours, the increase in survival results from the repair of sublethal damage

C. In cells with a long cell cycle, there is no further increase in cell survival by separating the dose by more than 2 or 3 hours

D. In a slowly dividing cell population, there is a dip in cell survival caused by reassortment

E. If the time interval between the split doses exceeds the cell cycle, there is an increase in cell survival owing to proliferation or repopulation between the doses

7. Changing the dose-rate at which gamma-irrradiation is given affects cell killing effectiveness. Match the dose-rate ranges (A-C) with the biological processes that are primarily responsible for the changes in efficacy.

A. 1 – 0.01 Gy/min

B. 1010 – 102 Gy/min

C. 0.01 – 0.001 Gy/min

a. Repair

b. Repopulation

c. Alteration of free radical recombination processes within cellular water

8. Inverse dose-rate effect is……….

9. Which one statement best describes potentially lethal damage recovery (PLDR)?

A. Usually is characterized by a change in the shoulder of the survival curve rather that the terminal slope

B. Occurs over times very different from those required for recovery from sublethal damage (SLD)

C. Suggests that radiation damage that has potential to be lethal may be repaired if cells are maintained under optimal conditions immediately following irradiation

D. Along with SLDR is defined by distinct experimental procedures but they may represent two expressions of repair to similar damages

E. has not been demonstrated for tumor cells treated in vivo but studies with tumor cells in vitro show increased capacity for PLDR to correlate with increased radiosensitivity

