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Chapter 2- Cellular Responses to Stress, Injury, and Aging 

1. Which of the following clients would be an example of cellular atrophy? 

A) A middle-aged female experiencing menopause due to loss of estrogen 

stimulation 

B) A postnephrectomy client whose remaining kidney enlarges to compensate for the 

loss 

C) A hypertensive, noncompliant client who has developed a progressive increase in 

left ventricular mass 

D) A female client with the change in uterine size as a result of pregnancy 

Ans: A 

 Feedback: 

 In women, the loss of estrogen stimulation during menopause results in atrophic 

changes in the reproductive organs. Compensatory hypertrophy is the enlargement of a 

remaining organ or tissue after a portion has been surgically removed or rendered 

inactive. For instance, if one kidney is removed, the remaining kidney enlarges to 

compensate for the loss. In hypertension, for example, the increased workload required 

to pump blood against an elevated arterial pressure results in a progressive increase in 

left ventricular muscle mass and need for coronary blood flow. The pregnant uterus 

undergoes both hypertrophy and hyperplasia as a result of estrogen stimulation. 

 

 

2. A client has experienced significant decreases in mobility and stamina during a 3-week 

hospital stay for the treatment of a femoral head fracture. Which of the following 

phenomena most likely accounts for the client's decrease in muscle function? 

A) Impaired muscle cell metabolism resulting from metaplasia 

B) Dysplasia as a consequence of inflammation during bone remodeling 

C) Disuse atrophy of muscle cells during a prolonged period of immobility 

D) Ischemic atrophy resulting from vascular changes while on bedrest 

Ans: C 

 Feedback: 

 Disuse atrophy frequently occurs as a consequence of prolonged periods of muscle 

inactivity. Metaplasia and dysplasia are not common consequences of immobility and 

muscle disuse. Similarly, infrequent muscle use does not typically cause vascular 

changes that result in ischemic atrophy. 
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3. The client is found to have liver disease, resulting in the removal of a lobe of his liver. 

Adaptation to the reduced size of the liver leads to which phenomenon in the remaining 

liver cells? 

A) Metaplasia 

B) Organ atrophy 

C) Compensatory hyperplasia 

D) Physiologic hypertrophy 

Ans: C 

 Feedback: 

 Compensatory hyperplasia can be stimulated in response to loss of vital tissue that is 

capable of regeneration, such as liver cells. Metaplasia involves replacement of one 

existing cell type with another fully differentiated cell type. Organ atrophy is caused by 

irreversible loss of cells. Physiologic hypertrophy is increased size of existing cells 

resulting from increased workload. 

 

 

4. A client presents for a scheduled Papanicolaou (Pap) smear. The clinician who will 

interpret the smear will examine cell samples for evidence of: 

A) Changes in cell shape, size, and organization 

B) The presence of unexpected cell types 

C) Ischemic changes in cell samples 

D) Abnormally high numbers of cells in a specified field 

Ans: A 

 Feedback: 

 A Pap smear is an example of a diagnostic procedure that tests for the presence of cell 

dysplasia, that is, deranged cell growth of a specific tissue that results in cells that vary 

in size, shape, and organization. Unexpected cell types are evidence of metaplasia, 

whereas ischemic changes are associated with cell hypertrophy. Increases in the number 

of cells are characterized as hyperplasia. 

 

 

5. When performing an assessment on a school-aged child, the nurse notes that the mucous 

membranes along the gum margins have a noticeable blue-colored line. At this point, 

the nurse should ask the parents about possible: 

A) Liver problems as an infant 

B) Congenital heart problems 

C) Exposure to lead 

D) Second-hand smoke exposure 

Ans: C 

 Feedback: 

 The formation of a blue lead line along the margins of the gum is one of the diagnostic 

features of lead poisoning. Liver problems are usually displayed as jaundice (yellowing 

of the skin/sclera). Congenital heart problems may exhibit cyanosis, but this would not 

be just in the gum margins. Second-hand smoke exposure may cause accumulation in 

the lungs. 
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6. An elderly client asks her health care provider if the reason she has developed aortic 

stenosis is because she drank so much milk as a child growing up on a farm. Which of 

the following responses is most accurate? 

A) “Drinking lots of real milk as a child may have contributed to the damage in your 

valve.” 

B) “Atherosclerosis is a long process that eventually results in calcification of heart 

valves.” 

C) “This calcification of your aortic valve is more than likely due to an undiagnosed 

thyroid problem.” 

D) “More than likely, calcium has left your bones and collected on your aortic 

valve.” 

Ans: B 

 Feedback: 

 Dystrophic calcification represents the macroscopic deposition of calcium salts in 

injured tissue. Dystrophic calcification is commonly seen in atheromatous lesions of 

advanced atherosclerosis, in areas of injury in the aorta and large blood vessels, and in 

damaged heart valves. For example, calcification of the aortic valve is a frequent cause 

of aortic stenosis in the elderly. Drinking milk, undiagnosed thyroid problems, and 

calcium loss from bone causing osteoporosis do not cause damaged heart valves. 

 

 

7. Which of the following pathophysiologic processes is most likely to result in metastatic 

calcification? 

A) Benign prostatic hyperplasia 

B) Liver cirrhosis 

C) Impaired glycogen metabolism 

D) Hyperparathyroidism 

Ans: D 

 Feedback: 

 Metastatic calcification is a result of markedly increased serum calcium levels. Because 

the parathyroid gland is responsible for the regulation of serum calcium levels, 

hyperparathyroidism creates a risk for hypercalcemia and consequent metastatic 

calcification. Benign prostatic hypertrophy, cirrhosis, and impaired glycogen 

metabolism are not implicated in cases of metastatic calcification. 
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8. Despite the low levels of radiation used in contemporary radiologic imaging, a 

radiology technician is aware of the need to minimize her exposure to ionizing radiation. 

What is the primary rationale for the technician's precautions? Radiation: 

A) Stimulates pathologic cell hypertrophy and hyperplasia 

B) Results in the accumulation of endogenous waste products in the cytoplasm 

C) Interferes with DNA synthesis and mitosis 

D) Decreases the action potential of rapidly dividing cells 

Ans: C 

 Feedback: 

 Radiation has a damaging effect on DNA synthesis and mitosis, a process that is 

especially harmful to rapidly dividing cells. Radiation does not directly influence the 

action potential of cells or the accumulation of endogenous waste products. Cell 

changes such as hypertrophy or hyperplasia may result from radiation exposure, but 

such changes are secondary to interference with DNA synthesis and mitosis. 

 

 

9. A mother rushes her 4-year-old child to the emergency department after she found an 

empty Tylenol (acetaminophen) bottle beside her child. The nurse is trying to explain 

why it is so important to give the child Ipecac to induce vomiting in order to prevent: 

A) Renal failure 

B) Seizures 

C) Liver failure 

D) Hemorrhage 

Ans: C 

 Feedback: 

 Acetaminophen, a commonly used over-the-counter analgesic drug, is detoxified in the 

liver, where small amounts of the drug are converted to a highly toxic metabolite. This 

metabolite is detoxified by a metabolic pathway that uses a substance normally present 

in the liver. When large amounts of the drug are ingested, this pathway becomes 

overwhelmed and toxic metabolites accumulate, causing massive liver necrosis. 
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10. The parents of a 4-year-old girl have sought care because their daughter has admitted to 

chewing and swallowing imported toy figurines that have been determined to be made 

of lead. Which of the following blood tests should the care team prioritize? 

A) White blood cell levels with differential 

B) Red blood cell levels and morphology 

C) Urea and creatinine levels 

D) Liver function panel 

Ans: B 

 Feedback: 

 Anemia is a cardinal sign of lead toxicity. Consequently, assessment of the quantity and 

morphology of RBCs is paramount in cases of suspected lead toxicity. White blood cell 

and liver studies are not central to the care of this client. Lead is indeed nephrotoxic, and 

urea and creatinine levels are relevant to assessment, but the priority blood test is 

assessment of the RBCs. 

 

 

11. A pregnant client is attending a nutrition class for first-time moms. During the class, the 

instructor stressed that they should avoid consumption of which food that may cause 

brain damage from methyl mercury exposure? 

A) Tuna 

B) Raw hamburger 

C) Fresh milk 

D) Beets 

Ans: A 

 Feedback: 

 The main source of methyl mercury exposure is from consumption of long-lived fish, 

such as tuna and swordfish. Fish concentrate mercury from sediment in the water. 

Because the developing brain is more susceptible to mercury-induced damage, it is 

recommended that young children and pregnant and nursing women should avoid 

consumption of fish known to contain high mercury content. None of the other foods 

listed pose a threat of mercury toxicity. 
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12. A client has been diagnosed with a gram-negative bacillus in his blood cultures. The 

health care providers know these bacteria may produce clinical manifestations such as 

high temperature, high respiratory rate, and low blood pressure. These manifestations 

are primarily caused by: 

A) Disrupting the sodium/potassium ATPase pump 

B) Interrupting oxidative metabolism processes 

C) The outer layer of the bacterial membrane acting as an endotoxin 

D) The bacteria causing a decrease in protein synthesis and function 

Ans: C 

 Feedback: 

 Bacteria and viruses can replicate within a cell, thus perpetuating the injuries. 

Gram-negative bacilli have unique characteristics in the structure of the outer 

membrane. The outer leaflet of the membrane has a lipid portion that acts as an 

endotoxin. If this bacillus enters the circulatory system, it causes a toxic reaction, with 

the sufferer developing a high temperature, high respiration rate, and low blood 

pressure. Other agents that are injurious to cells are unable to replicate in the cell, but 

they may disrupt the sodium/potassium pump, interrupt oxidative metabolism, or 

decrease protein synthesis. 

 

 

13. Which of the following diseases would be considered to be caused by a lack of a 

specific vitamin or mineral? 

A) Anorexia nervosa 

B) Scurvy 

C) Sickle cell anemia 

D) Atherosclerosis 

Ans: B 

 Feedback: 

 Dietary deficiencies can occur because of a selective deficiency of a single nutrient. Iron 

deficiency anemia, scurvy, beriberi, and pellagra are examples of injury caused by a 

lack of specific vitamins or minerals. Anorexia nervosa, sickle cell anemia, and 

atherosclerosis are not caused by lack of a vitamin/mineral. 

 

 

14. Free radicals damage cells by: 

A) Destroying phospholipids in the cell membrane 

B) Altering the immune response of the cell 

C) Disrupting calcium storage in the cell 

D) Inactivation of enzymes and mitochondria 

Ans: A 

 Feedback: 

 Free radicals are highly reactive and can damage cells in several ways. One way is by 

destroying lipids, which results in a loss of cell membrane integrity. Free radicals 

modify proteins but do not affect the immune function, calcium storage, or intracellular 

enzymes of cells. 
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15. A 70-year-old male client has been admitted to a hospital for the treatment of a recent 

hemorrhagic stroke that has left him with numerous motor and sensory deficits. These 

deficits are most likely the result of which of the following mechanisms of cell injury? 

A) Free radical injury 

B) Hypoxia and ATP depletion 

C) Interference with DNA synthesis 

D) Impaired calcium homeostasis 

Ans: B 

 Feedback: 

 Stroke is characterized by impaired cerebral circulation and consequent death of 

neurons from cellular hypoxia. Free radical injury, abnormal DNA synthesis, and 

impaired calcium homeostasis are not direct consequences of lack of blood flow to body 

cells. 

 

 

16. An elderly client has experienced some hypoxia as a result of chronic respiratory 

problems. Knowing that oxygen -deprived cells result in an accumulation of lactic acid 

in the cells, physiologically, the client may experience: 

A) An increase in fat load 

B) Altered cell membrane permeability 

C) Retention of lysosomal enzymes 

D) Cellular shrinkage and dehydration 

Ans: B 

 Feedback: 

 Altered membrane permeability impairs the balance, allowing too much of some and not 

enough of other substances to flow in and out of the cell. The altered permeability, lack 

of ATP, and loss of functional surface receptors make it difficult for glucose to enter the 

cell. Excess fat accumulates because it is unable to move through the damaged 

membrane. Injury to the lysosomal membranes results in the leakage (not retention) of 

destructive lysosomal enzymes into the cytoplasm and enzymatic digestion of cell 

components. 
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17. Injured cells become very swollen as a result of: 

A) Increased cell protein synthesis 

B) Altered cell volume regulation 

C) Passive entry of potassium into the cell 

D) Bleb formation in the plasma membrane 

Ans: B 

 Feedback: 

 Altered cell volume regulation, caused by the impaired permeability of the cell 

membrane, leads to sodium retention and substance accumulation within the cell. 

Sodium attracts water, and the cell swells even more. Protein synthesis is decreased in 

injured cells. Potassium has difficulty entering the cell and accumulates in the serum, 

due to loss of the ATPase sodium/potassium pump. Bleb formation occurs in the cell 

that is already swollen and ready to burst. 

 

 

18. Ischemia and other toxic injuries increase the accumulation of intracellular calcium as a 

result of: 

A) Release of stored calcium from the mitochondria 

B) Improved intracellular volume regulation 

C) Decreased influx across the cell membrane 

D) Attraction of calcium to fatty infiltrates 

Ans: A 

 Feedback: 

 Disruption of the normal intracellular functions causes the impaired mitochondria to 

release stored calcium. Cell injury disrupts intracellular volume regulation, allowing 

excessive influx of substances across the impaired cell membrane. Fatty infiltrate is an 

ominous sign of cell damage and does not interact with calcium. 

 

 

19. Which of the following processes associated with cellular injury is most likely to be 

reversible? 

A) Cell damage resulting from accumulation of fat in the cytoplasm 

B) Cellular changes as a result of ionizing radiation 

C) Cell damage resulting from accumulation of free radicals 

D) Apoptosis 

Ans: A 

 Feedback: 

 Intracellular accumulation of fat leads to serious cell damage, but this is a potentially 

reversible effect. Ionizing radiation and damage from free radicals are more likely to be 

permanent, whereas apoptosis is defined as the permanent removal of injured and aged 

cells. 
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20. A client with diabetes has impaired sensation, circulation, and oxygenation of his feet. 

He steps on a piece of glass, the wound does not heal, and the tissue area becomes 

necrotic. The necrotic cell death is characterized by: 

A) Rapid apoptosis 

B) Cellular breakage 

C) Shrinkage and collapse 

D) Chronic inflammation 

Ans: B 

 Feedback: 

 Apoptosis is a programmed cell death, unrelated to cell injury, and occurs in a 

controlled, organized manner. Necrosis is an unorganized death of cells that initiates the 

acute inflammatory response with intracellular swelling and resulting cellular breakage 

(rupture). 

 

 

21. A client has been diagnosed with gram-negative pneumonia of the lower lobe. Knowing 

that gram-negative bacteria have a lipopolysaccharide endotoxin on their outer cell 

membrane, the health care provider should be assessing the client for which 

pathophysiological end result? 

A) Damage to cellular mitochondria 

B) Increased ATP levels 

C) Activation of the p53 protein 

D) Apoptosis 

Ans: D 

 Feedback: 

 The extrinsic pathway of apoptosis involves extracellular signaling proteins that bind to 

cell surface molecules called death receptors and trigger apoptosis. The end result 

includes activation of endonucleases that cause fragmentation of DNA and cell death. In 

addition to TNF and Fas ligand, primary signaling molecules known to activate the 

extrinsic pathway include TNF-related apoptosis-inducing ligand (TRAIL); the cytokine 

interleukin-1 (IL-1); and lipopolysaccharide (LPS), the endotoxin found in the outer cell 

membrane of gram-negative bacteria. DNA damage, activation of the p53 protein, and 

decreased ATP levels are associated with the intrinsic pathway. 
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22. A person eating peanuts starts choking and collapses. His airway obstruction is partially 

cleared, but he remains hypoxic until he reaches the hospital. The health care providers 

will be assessing this client for which of the following physiological events? Select all 

that apply. 

A) Cerebral infarction 

B) Coagulation necrosis 

C) Rapid phagocytosis 

D) Protein p53 deficiency 

Ans: A, B 

 Feedback: 

 Tissue infarction is caused by prolonged oxygen deprivation, and the resulting large 

group of dead cells coagulates in the damaged area. During coagulation necrosis, 

acidosis develops and denatures the enzymatic and structural proteins of the cell. 

Phagocytosis occurs rapidly during apoptosis, so it does not elicit an inflammatory 

response. Protein p53 activation initiates apoptosis. 

 

 

23. A client with diabetes and severe peripheral vascular disease has developed signs of dry 

gangrene on the great toe of one foot. The client asks, “How this can happen?” Which of 

the following pathophysiologic processes should the nurse explain to this client? “More 

than likely, your gangrene is caused by: 

A) Inappropriate activation of apoptosis, which means death of your cells.” 

B) Bacterial invasion into the foot and toe.” 

C) Impaired arterial blood supply to your toe.” 

D) Metaplastic cellular changes in your toe.” 

Ans: C 

 Feedback: 

 Dry gangrene is often a result of impaired arterial blood supply to the extremities. A 

bacterial etiology is more common in wet gangrene, whereas neither metaplasia nor 

activation of apoptosis is implicated in cases of dry gangrene. 
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24. A group of elderly residents were commenting on how many cell functions decline with 

age. One resident commented that many of his friends who lived under large 

electromagnetic towers seemed to experience aging at an accelerated rate in comparison 

with residents who lived nearby in lakefront housing. This observation is the basis for 

which theory on aging? 

A) Theories of genetic influences 

B) Programmed cell receptor theories 

C) Insufficient telomerase enzyme theory 

D) Error theory associated with DNA damage 

Ans: D 

 Feedback: 

 Error theory suggests that aging results from DNA mutation or faulty repair. Another 

group of theories of aging focuses on programmed cell changes with genetic influences 

that systematically cause cell senescence. Elimination of receptor sites is not part of 

aging theory. Telomerase enzyme is thought to reduce the shortening of the 

chromosomes and loss of telomere DNA with each cell replication. 

 

 

25. Which of the following facts underlies the concept of replicative senescence? 

A) Genes controlling longevity are present or absent in varying quantities among 

different individuals. 

B) Telomeres become progressively shorter in successive generations of a cell. 

C) The damaging influence of free radicals increases exponentially in later 

generations of a cell. 

D) Aging produces mutations in DNA and deficits in DNA repair. 

Ans: B 

 Feedback: 

 Replicative senescence implies that cells have limited capacity for reproduction, largely 

as a result of the shortening of telomeres and consequent chromosomal damage. Genetic 

theories, the influence of free radicals, and DNA mutation are not central to the concept 

of replicative senescence. 

 

 


