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QUESTIONS

1.
True or False.  Fundamental mechanisms of senescence is not alterable in mammals as it is in lower organisms

2.
True or False.  A major challenge in gerontologic research is to differentiate senescence-associated impairment from disease-associated impairment.

3.
True or False.  “Aging” and “Senescence” generally mean the same thing in gerontology.

4.
Which does not refer to “aging”?

a.
 time-dependent change

b.
 impairment

c.
 development

d.
 maturation

5.
True or False.  Senescence processes occur in a hierarchical fashion among the levels of biologic organization

6.
Senescence occurs at the ___________ level long before it affects the __________ function.

a.
 cellular/biologic

b.
 cellular/tissue

c.
 molecular/cellular

d.
 molecular/biologic

7.
True or False.  Latency of senescence processes can be affected by environmental stress.

8.
The __________ shift is an example of senescence that continues after maturation to cause a suboptimal ratio

a.
 Genotypic

b.
Progressive 

c.
 Gerontologic

d.
 Phenotypic

9.
True or False.  Senescence due to age-related hypermorphosis is an expression of antagonistic pleiotropy.

10.
True or False.  Hypermorphosis are processes that involve only age-dependent altered organization

11.
True or False.  Senescence processes begin in adulthood

12.
When are mice old enough for gerontologic studies?

13.
True or False.  Senescence and disease must be separated when studying aging.

14.
True or False.  Disease produces a common pattern of impairment.

15.
Impairment can be ___________ and _____________ depending on how many members of a species express the signs

a.
 common/uncommon

b.
normal/abnormal

c.
typical/atypical

d.
 good/bad

16.
True or False.  A senescence related change in one system may cause disease related changes in other systems

17.
Senescence contributes to increased susceptibility to disease with ___________ and ____________ etiologies.

a.
genetic/environmental

b.
internal/external

c.
intrinsic/extrinsic

d.
normal/abnormal

18.
Researchers cannot avoid interference from age related disease by:

a.
 Avoid the use of models that are short lived

b.
 Sample all ages to get an accurate cross-section

c.
 Know the age-specific expression of age related disease

d.
 Necropsy all mice in terminal studies

19.
Specific life phases that are the focus of most studies are:

20.
True or False.  The young adult group is the reference for developmental, maturational or senescent changes

21.
The young adult age range is:

a.
3 weeks- 3 months

b.
3 months – 6 months

c.
3 weeks - 6 months

d.
3 months to 12 months

22.
________________ refers to the phase during which senescent changes can be detected in some but not all biomarkers of aging

23.
______ months is the age when age related change in all biomarkers is detected.

24.
True or False.   A crucial factor to the gerontologic research design is the potential life span of the model

25.
True or False.  Although gerontology has benefited greatly from inbred strains, they are not always the best choice for studying aging.

26.
Name 3 advantages of inbred strains in gerontologic research

27.
Name 3 disadvantages of inbred strains in gerontologic research

28.
What are F1 hybrids?

29.
Name 3 advantages of F1 hybrids

30.
Name 3 disadvantages of F1 hybrids

31.
What are 4-way cross stocks?

32.
Name 3 advantages of 4-way cross stocks

33.
Name 3 disadvantages of 4-way cross stocks

34.
True or False.  Aged F1 hybrids and 4-way cross mice are difficult to obtain and are costly.

35.
What does the term “outbred stock” refer to?

36.
Why do researchers use heterogeneous lines?

a.
Provide genetic variance by introducing new alleles from wild mice

b.
Recombining alleles of the same gene

c.
Produce combinations of alleles from different genes that are not in inbred mice

d.
A&B

e.
A&C

f.
A, B, & C

37.
True or False.   Outbred stocks retain genetic diversity over generations

38.
True or False.  Most classical outbred stocks should be considered incompletely inbred

39.
True or False.  Any promising finding based on studies using a single inbred strain should be confirmed using multiple, different, inbred strains

40.
A preferable choice for aging studies is the:

a.
 Inbred mouse

b.
 F1 hybrid

c.
 4-Way cross

d.
 Outbred stock

41.
What makes the answer to #40 a preferable choice?

42.
True or False.  Once it is determined that a particular induced mutation may be of interest, it should be moved to a standard inbred strain or multiple strains.

43.
Mapping studies generally begin with two _____________ that express the phenotype differentially.

a.
Inbred strains

b.
F1 hybrids

c.
Outbred stocks

d.
Congenic strains

44.
True or False.  Homozygosity, even at a single locus, can create confounding effects in studies of senescence

45.
How would a researcher minimize the confounding effects of homozygosity?

46.
True or False.  A new approach to mapping employs multiple inbred strains without the need for segregating crosses.

47.
Because very dense genetic maps using single nucleotide polymorphisms are available for more than 40 strains, __________ can be mapped using computerized databases.

48.
The computerized database approach has been called:

a.
Silico mapping

b.
Haplotype mapping

c.
Phenome mapping

d.
All of the above

49.
What are wild-derived mice?

50.
What are 2 factors that affect the longevity of wild populations?

51.
What is QTL analysis?

52.
True or False.  Alleles with major effects on life span may have been bred out during domestication

53.
True or False.  Life span is the most important among the various biomarkers of senescence.

54.
To increase life span, a treatment must delay or prevent ________ critical age-related diseases

a.
Some

b.
Most

c.
All

55.
Name the two ways a treatment could increase life span

56.
True or False.  Some conditions mimic senescence and shorten the lifespan by inducing disease-based impairment

57.
True or False.  DNA repair and free radical protection are important in aging

58.
A model of age-related disease can be called a ________________ when the model is used to identify normal mechanisms of aging.

59.
In the murine model, the validity of the model for gerontologic research depends on whether the early expression of the disease results from 

a.
stress

b.
accelerated senescence

c.
strain characteristics

60.
To avoid the confusion between senescence and disease in aging studies, we have to:

-

-

61.
To control the causes of extrinsic diseases in senescence studies, we have to use ____________________ and ____________________

62.
Control endogenous diseases in aging studies is more difficult because:

a.
perform health report implies the death of the mouse

b.
sentinel programs are not useful

c.
the are not biomarkers for chronic diseases

d.
senescence promotes chronic diseases

63.
Name four points in experimental designs that can help to avoid the confusion between senescence and disease.

64.
The most important biomarker of senescence mechanism is:

a.
body weight

b.
bone aging

c.
life span

d.
growth hormone

65.
“Local clock” that may govern significant portions of the variation in senescence rates within a population, jeans:

a.
coupled mechanisms in different organs

b.
a single mechanism in a tissue

c.
multiple subtle mechanism with narrow influence

d.
no one is true

66.
True or False.  Diet restriction operates through a calorie dependent mechanism to retard expression of most aging biomarkers.

67.
The genetic variation influences senescent mechanisms because it has showed that a single genetic locus from a wild-derived strain can increase maximum life span about:

a.
15%

b.
10%

c.
5%

d.
20%

68.
In females from wild-derived mice imported directly to laboratory, it has found _____________________ and _______________.

69.
True or False.  Gerontology studies require an astute choice of mouse models that limits the interference of endogenous diseases and the genetic diversity

70.
True or False.  Antioxidants may modulate predisposed diseases processes without influencing the aging process

71.
List two oversights in the design of experimental studies of antioxidant treatments in laboratory rodents .

72.
True or False.  DHEA is a weak androgenic steroid produced in relative large amounts by the human and mice adrenal gland

73.
True or False.  Effective doses of DHEA in rodents can result in voluntary diet restriction, which have the same protective effect obtained when DHEA is administered to rodents with short-live span

74.
True or False.  L-deprenyl, a dopaminergic agonist, has been show to have beneficial effects in spatial learning, wound healing, open filed behavior and hematocrit when administered to aging mice

75.
What are defined intervention studies?

76.
Most treatment studies fall short in two guidelines.  List them.

77.
True or False.  preclinical trials in mice require large group sizes, multiple genotypes, measurements of various biomarkers and autopsies

78.
Biomarkers in aging studies are used to (list 3):

79.
Gerontologists use three types of biomarkers:___________, __________; and ________.

80.
True or False.  A rate biomarker senescence, as a rate biomarkers of aging do, must change with time for all members and also must be linked to impairment

81.
In aging studies, the ideal rate biomarker (list 2) has:

82.
Give the four considerations for the selection of biomarkers.

83.
Even it does not a directly affect aging, a biomarker is useful as:

a.
predictor of a future aging patterns

b.
indicator of aging differences between groups

c.
 indicator of success of an intervention

d.
 all are true
84.
True or False.  Non lethal biomarkers are quick and easy to perform, non invasive and require only inexpensive equipment, like eating and drinking activity, oxygen consumption, tail tendon sampling and bodyweight.

85.
True or False.  Open field activity is a non lethal biomarker:  when tested during the day can be considered as state biomarker and when tested at night can be considered a rate biomarker

86.
How many days after shaving a mouse’s back is the hair re-growth in the hair re-growth test?

a.
15

b.
25

c.
30

d.
20

87.
Tail length is a non lethal biomarker that measures growth of bones and connectives tissues; it is a rate biomarker up to_____ months and afterwards it becomes a state biomarker

88.
Hematopoietic precursors are a useful model for stem cells theory of aging because:

a.
 they are a well-defined example of self-renewing cells

b.
they produce a very wide variety of differentiated cell types

c.
they provide a tractable model for stem cell systems

d.
 all are true

89.
To evaluate hematopoiètic self-renewal and differentiation, repopulation of lethally irradiated mouse recipients is due with:

a.
bone marrow of a genetically identical donor

b.
bone marrow of a two genetically distinguishable donors

c.
bone marrow of a two genetically similar donors

d.
bone marrow of a two genetically different donors

90.
True or False.  Functionally of  hematopoiètic stem cells from C57BL/6J mice decreases with age whereas functionally from DBA/2J mice improves with age.

91.
True or False.  Diet restriction retards aging in self –renewing tissues because it protects stem cells from senescence.

92.
 True or False.  Because diet restriction retards aging in postmitotic organisms such D. melanogaster, in mice may retard aging by improving function of neural stem cells.

93.
Diet restriction is the gold standard of antiaging interventions because (list 3):

94.
Fat insulin receptor KO (FIRKO) mice reduced their white fat by diet reduction by:

a.
20-30%
b.
40-50%
c.
30-40%
d.
60-70%

and their life span was increased by

a.
18%
b.
20%
c.
10%
d.
12%

95.
True or False.  ob/ob mice reduced their body fat by 48% of the total body weight and they lived 35% more than the diet restricted genetic controls

96.
True or False.  When normal fat is transplanted into ob/ob mice recipients, restoring leptin in their lives, the become fertile and live normal life spans, although they carry more white fat than controls

97.
Which mice strain is not susceptible to fat-dependent diseases?

a.
BALB/cByJ

b.
C57BL/6J

c.
DBA/2J

d.
AKR/J

98.
True or False.  “Cumulative exposure hypothesis” suggest that female reproductive neuroendocrine aging was a consequence of direct actions of estrogen over the course of normal reproductive function

99.
True or False.  Hypophysectomy created multiple health problems. For this reason, panhypopituitary dwarfing mutations diminished life span by 60%.

100.
True or False.  The snell dwarf mice is a model of accelerated aging due to its general frailty and poor survival in SPF colonies

101.
True or False.  In panhypopituitary dwarf mice, age-related changes for numerous biomarkers, including markers for bone, immunologic and connective tissue aging, are delayed or prevented

102.
The two types of experimental treatments that delay the expression of a wide range of biomarkers of aging are:

a.
diet restriction and panhypopituitary dwarfism

b.
growth and thyroid hormone deficiency

c.
 diet restriction and growth hormone deficiency

d.
 diet restriction and thyroid hormone deficiency

103.
True or False.  To affect senescence, the growth hormone/IGF-1 dependent clock requires an extreme deficiency, because 40-60% reductions in circulating IGF-1 has no influence on life span in mice

104.
 True or False.  A clock that coordinates different aspects of T lymphocyte aging was suggested when correlations were found between pair of markers both within and between aged groups

105.
True or False.  Aging clocks that affect multiple related biomarkers can not be identified within a single physiologic system

106.
Mice tend to live longer if they were __________, had high levels of __________, lower levels of ___________ and _________ or had _______  ________    _______ resembling those in younger mice

107.
What biomarkers are rate biomarkers in young adults and operate as state biomarkers in mature adults

a.
 body weight, growth hormone, T-cells

b.
T-cells, leptin, growth hormone

c.
thyroxin, leptin, bodyweight

d.
thyroxin, T-cells, bodyweight

108.
 The better predictor of life span is the combination of these three parameters.

109.
An aging clock is a mechanism that:

a.
coordinates the expression of diverse biomarkers of aging

b.
couples biomarkers with life span

c.
compares body weight with hormonal changes

d.
 a and b are correct

110.
True or False.  Evidence for aging clocks is provided by the appearance of covariance among biomarkers within individuals during a period of aging when the markers change or by significant correlation of these markers with life span

111.
Mice aged about_______ faster than humans

a.
 10%

b.
 50%

c.
25%

d.
35%

112.
True or False.  Biomedical theories of aging implicitly assumed that aging clocks exist.

113.
 Evolutionary theories of aging proposed that two kinds of alleles cause aging.  Name them.

114.
 Husbandry considerations for gerontologic studies included 3 issues with special emphasis: _____   ______, ___________ and ________     _________

115.
True or False.  The results of the aging studies are not affected by SPF or conventional housing conditions.

116.
 True or False.  Lifelong access to exercise may affect early pathology but not the rates of senescence that limits life span.

117.
 Mouse identification in an aging study must be functional for up to three years; then, the best method to identify mice will be:

a.
ear punches

b.
ear tags

c.
toes tattoos

d.
chips under skin

118.
Electronic identification of mice minimize __________ __________, reduce_______ _______ and eliminate ______________     ________________   ______________
119.
To detect a mean life span difference as small as 10%, the sample size needed will be at least:

a.
25-30 inbred mice and 40-80 heterogeneous mice

b.
60-70 inbred mice and 20-30 heterogeneous mice

c.
30-40 inbred mice and 60-80 heterogeneous mice

d.
100-120 inbred mice and 50-60 heterogeneous mice

120.
 When using power analysis to calculate the number of mice needed within each group, we have to consider two type of errors:

-type I error which means

-type II error which means

121.
True or False.  To determine appropriate sample size, power analysis takes into account either type I or type two errors, even though they are mutually exclusive.

122.
 True or False.  In two tailed test a positive or negative difference between the mean of the treatment group and control group can be accepted as significant, whereas for one tailed test, the direction of the difference is set before the experiment is run.

123.
True or False.  For the type I error, only one-tailed tests is possible, but for type two error the researcher can designate a priori if the test will be one or two tailed.

124.
 Name the three types of biomarkers for aging-

125.
As biomarker of aging, there are three subcategories of lesion burden: ________, __________ and _________

126.
True or False.  Pathology at death is valuable only when a treatment affects life span

127.
 True or False.  When causes of death are not linked to senescence, the risk of mortality will be relative constant throughout life and for causes of death linked to senescence, the risk of mortality increases exponentially with age

128.
Maximum span life refers to the:

a.
life spans of some longest-lived subgroup

b.
life spans of some shortest-lived subgroup

c.
life spans of 50% of  longest-lived subgroup

d.
life spans of 50% of shortest-lived subgroup

129.
The most important biomarkers that reflect the consequences of senescence processes are:

a.
life span and pathology

b.
life span and bodyweight

c.
wound healing and hematocrit

d.
Pathology and bodyweight

ANSWERS

1.
F

2.
T

3.
F

4.
B

5.
T

6.
C

7.
T

8.
D

9.
T

10.
F

11.
F

12.
When the system being investigated exhibits a predictable, time-dependent impairment that is characteristic of the species

13.
T

14.
F

15.
B

16.
T

17.
C

18.
B

19.
Young adult, middle age, old

20.
T

21.
B

22.
Middle age

23.
18 

24.
T

25.
T

26.
1.  Improves the reproducibility of results in and between laboratories

2.  Characteristics of their senescence are well known and reproducible

3.  Identify genetic effects on patterns of senescence

4.  Identifying genetic regulation of aging in specific organ systems

5.  Living archives for entire genotypes

27.
1.  Deleteriouis recessive alleles that shorten life span in inbred lines

2.  Lack of genetic “buffering” which can affect homeostais

3.  Predisposition to specific diseases

4.  No single inbred strain is a good overall representative of Mus musculus
28.
First generation cross of two inbred strains

29.
1. Exhibit few of the ill effects of deleterious recessives

2.  More robust and longer lived 

3.  Have almost all the advantages of genetic homogeneity

4.  Reciprocal F1 hybrids help determine if the phenotype is sex-linked

30.
1.  Fewer background data exist for any particular F1

2.  Same problem of genetic scope of a single genotype (as in inbreds)

3.  Intervention that increases life span or retards aging in a specific F1 hybrid may only affect the predominant genotype rather than the senescence process.

31.
A genetically segregating model in which two different F1 hybrids are crossed to produce a genetically diverse population that can be reproduced at any time.

32.
1.  Degree of genetic diversity can be controlled through careful selection

2.  Diversity provides a genetic basis for physiologic buffering

3.  Deleterious recessive alleles are unlikely to bias results

4.  Can be used to validate results of treatment studies that used inbred strains

5.  When the cross is reproduced using the original four inbred strains,  reproducibility of the entire population is possible

33.
1.  Larger sample size may be necessary to maintain a given statistical power

2.  Precludes experimental designs that require complete histocompatibility

3.  Very new model so little normative gerontologic data exists

4.  Data collection procedures may require repeated measures which will lengthen the duration of the experiment and may not be practical.

34.
F

35.
Any heterogeneous line of mice

36.
F

37.
F38.
T

39.
T

40.
C

41.
Physiologic buffering and protection from misleading results caused by deleterious recessives and more representative of the Mus musculus species as a whole

42.
T

43.
A

44.
T

45.
By using multiway crosses

46.
T

47.
Phenotypes

48.
D

49.
Mice that are trapped and imported directly into the laboratory bypassing domestication

50.
Relaxed ecologic mortality and stable, mild climate

51.
Uses allelic variation to identify specific genes and genetic interactions that influence quantitative phenotypes

52.
T

53.
T

54.
C

55.
1.  treatment could have affected each individual disease mechanism

2.  the treatment affected the senescence process

56.
T

57.
F

58.
Disease model of aging

59.
B
60.
- eliminate extrinsic sources of disease from the research environment

- control of endogenous diseases in the research model

61.
 good husbandry practices, low stress environments

62.
d

63.
-using mice no older than the 85% survival ship age

-use heterogeneous or multiple long-lived F1 models to minimize the influence of genetic idiosyncrasies

-avoid the use of short lived model except when the causing disease is the focus of interest

 -employ biomarkers of aging to fully characterize senescence

64.
c

65.
c

66.
T

67.
b

68.
longer life span, delayed reproductive aging

69.
F

70.
T

71.
-not applying power analysis to quantify the precision of the experiment and to identify the limitations of the experimental design

-more thorough analysis of biomarkers of aging to produce more comprehensive data of antiaging effects of the treatments

72.
F

73.
T

74.
F

75.
Test of treatment that are predicted to delay aging and increase life span.

76.
-test should run to ensure that the appropriate target tissue is exposed tom treatment

-test should run to ensure that tolerance does not develop over time

77.
T

78.
-define and characterize the basic biology of aging

-generate and test hypotheses about the causes of aging

-develop and evaluate treatments to retard, prevent or reverse deleterious effects of senescence

79.
rate, state and end stage

80.
T

81.
-to moderate correlation with chronologic age

-some residual variant due to individual differences in biologic aging rates
82.
-biomarker test should be not invasive when possible

-test should be relatively easy to perform

-test panels should include a variety of different biologic systems vital to health

-the test are relevant to the human clinical setting

83.
d

84.
F

85.
T

86.
25 days

87.
10

88.
d

89.
b

90.
F

91.
T

92.
T

93.
-consistently increases maximum life span in a wide range of laboratory animals

-delaying or preventing senescence for a very wide range of biomarkers of aging

-delaying the expression of almost all age-related pathology

94.
c, a

95.
F

96.
T

97.
b

98.
T

99.
F

100.
F

101.
T

102.
a

103.
F

104.
T

105.
F

106.
lighter,thyroxine, leptin,IGF-1, T-cell subset distribution

107.
c

108.
-bodyweight at 3 and 9 months

-circulating thyroid hormone at 4 months

-composite score for T-cells subsets for mature adults or older adults

109.
d

110.
T

111.
 c

112.
 T

113.
-alleles selected because they increased fitness early in life despite later deleterious effects

-alleles not removed by natural selection because their deleterious effect occurs only later in life

114.
SPF colonies, exercise, mouse identification

115.
F

116.
T

117.
d

118.
time to identification, handling stress, data transcription errors

119.
a

120.
Type I error: when test indicates that two groups differ, even though there is no real difference

Type II error: when test does not indicate that two groups differ, even though there is a real difference

121.
T

122.
T

123.
F

124.
Rate biomarkers: measure time dependent change of a mechanism of aging

State biomarkers: measure the relative value of a mechanism at given age

End stage biomarkers: provide critical information on aging mechanisms, biologic health and treatment effectiveness

125.
neoplastic, proliferative non neoplastic, degenerative

126.
F

127.
T

128.
a

129.
a

