YR 2 PATHOLOGY UNIT EXAM NATION 1 -- Novenber 16, 1998.

CHOCSE THE SI NGLE BEST ANSWER FOR QUESTIONS 1 - 100.

1

How woul d you characterize the histologic alterations shown in
PHOTO #1 (from ki dney, nedi um nagni fication)?

A I nfarction

B Abscess

C. Chronic inflammation
D. Mal i gnant hypertensi on
E Nephrotic syndrone

Most |ikely gross appearance of the kidney shown in PHOTO #1:
A No gross alteration (i.e. grossly nornal)
Enl ar genent

B

C. Liqui fied areas

D. Depressed cortical scars
E

A pal e, cone-shaped area with a congested border

Most |ikely process depicted in PHOTO #2 (bowel wall shown at
internmedi ate nmagnification):

A Coagul ati on necrosis

B Caseous necrosis

C. Henorr hagi ¢ necrosi s
D. A scar

E Bacterial infection



D sease or lesion nost likely depicted in PHOTO 3:
A Fungal infection

Ponpe' s di sease

An infarct

St aphyl ococcal abscess

m O O W

Hyal i ni zed scar

Cause of the alterations shown in PHOTO 4:

A D abet es

Thr onbo- enbol i sm

Deposition of protein derived fromcircul ation

Rel ease of enzynes from danmaged cells

m O O W

Hypert ensi on

How are the histologic alterations in PHOTO 5 (ki dney) best
characterized?

A Hyperpl asia with hypertrophy

At r ophy

B
C. Acute i nflammation
D. | nfarction

E

Fi bri noid necrosis

Wi ch of the followng is present in PHOTO 5 (ki dney)?
A Organi zi ng t hronbus

Hyal in

Li quef acti ve necrosis

Aut ol ysi s

m O O W

Fatty change



10.

11.

Which of the follow ng best characterizes the photom crograph of
nmyocar di um shown in PHOTO 67?

A Myocardi al infarct, 3-4 weeks old
Beni gn hypertension

D pht heri a

B

C.

D. Coagul ati on necrosis

E G anul omat ous i nfl ammati on
Mo

st likely cause of the liver findings show in PHOTO 7:

Acute inflammati on
Chronic inflammati on
Crculatory alteration

A
B
C
D. Abnormal intracellular accunul ation
E Abnormal intercellular accunul ation
Mo

st likely to be observed on histol ogic exam nation of the
[iver in PHOTO 7:

Dystrophic calcification
Mal | ory hyalin
Prussi an Bl ue staining of hepatocytes

A
B
C
D. Hepat ocyte swel ling
E Thr onbo- enbol i

Mo

st likely to be present in the area depicted by the arrow in
PHOTO 8:

Li pof uscin
Anyl oi d
Pur ul ent exudate

Ponpe' s di sease

m O O W »

Col | agen



12.

13.

14.

15.

PHOTO 9 shows an aortic valve, as viewed fromthe ascending
aorta. On palpation, the leaflets are hard and nodul ar. The
deposits were densely basophilic in histologic sections. Wat
is the nost |ikely cause of the changes?

A Pancreatitis

B. Agi ng

C. Mar f an syndr one

D. "Beni gn hypertension”
E. Chroni c ischem a

What ot her pathol ogic change is nost likely in the patient
correspondi ng to PHOTO 97

A M/ocardi al necrosis
Left ventricul ar thickening
Aortic dissection

| ncreased |ipofuscin in cardiac nyocytes
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Hyper cal cem a

The hepatocytes in (see arrows) PHOTO 10 show
Apopt osi s

At r ophy

Met apl asi a

Let hal hypoxic injury

Cell injury caused by a toxin

st likely cause of the abnormalities shown in PHOTO 11 (col on
t internediate magnification, lumen to left):

EZ M O O @ P

Hyper cal cem a
| schem a
Persi stent inflammati on

Congeni tal deficiency of coagul ation factor

m O O W »

G rcul ating anyl oid precursor substance



16.

17.

18.

19.

Most |ikely outcone of the abnormalities shown in PHOTO 11
(col on):

A Septicem a

Chroni ¢ bl eedi ng

Met apl asi a

G adual deposition of hyalin

Metastatic calcification

z Mo O W

st likely site of origin of the tissue in photom crograph
HOTO 12:

o

Kel oi d
Fi bri nous exudat e
G anul oma

A wound heal i ng by secondary intention

m O O W »

Mddle of a renal infarct at 3 days

Wi ch conbi nati on of substances is likely to be present in
great est abundance in the tissue shown in PHOTO 127

A Fibrin split products and plasmn
Bradyki ni n and hi st am ne
C3a and LTD4

Interferon ganma and |L-1

m O O W

VEGF and net al | opr ot ei nases

Most likely interpretation of PHOTO 13:
A Li quef acti ve necrosis

Heal i ng wound

G anul ona

Coagul ation necrosis

m O O W

Fi bri noid necrosis



20.

21.

22.

23.

Best interpretation of histologic findings in PHOTO 14 (skin):
A Abscess

B Kel oi d

C. Wund i n substrate stage

D. Wund i n renodel i ng stage

E Chronic inflammation

Least likely to be a consequence of diabetes:

| npai red PWN chenot axi s

Vacuol at ed hepat ocyt es

Lysosomal rmucopol ysacchari de accunul ati on

Anyl oi d deposition

m O O W »

Arteriolar hyalin
Synthesis would be inhibited by aspirin:
Leukotriene By
Arachi donic acid
Phosphol i pase A-2
5-11 poxygenase- 1
Thr onboxane A
conponent of azurophilic granul es:
Pl atel et activating factor
Mel oper oxi dase
Al pha-1-antitrypsin

Nitric oxide

m O O @ » » M O O © p»

NADPH oxi dase



24.

25.

26.

27.

Correct statenent about chenokines:
A Are not chenotactic

They are ei cosanoi ds

They are conpl enent derivatives

Sone cause neutrophil activation
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Sone cause neutrophil proliferation

Least likely to be observed in granul ation tissue:
A Dense col | agen

Capillary sprouts

I nflammatory cells

Fi br obl ast s

t a factor which inpairs restitution of normal tissue

B

C

D

E. Edena
Not
structure following an inflamatory event:

A Ext ensi ve necrosis

B. Poor perfusion

C. Chronic infection

D. Tissue is conprised of |labile cell popul ations
E. Organi zati on of exudates

V%:fg of the followi ng would nost |ikely be derived froma nast
cel |~

A PCE;

B. H st am ne

C Br adyki ni n

D. Nitric oxide

E. TNF



Most likely to be observed in a granul ona:
Anyl oi d

Fi brosis

Suppur ati on

Fi bri nous exudat es

m O O W »

Ret ai ned underlying architecture of necrotic tissue

Most likely to be observed with neutrophils (PWN) follow ng
activation:

A Change i n nucl ear shape

B. Decreased cytosolic cal ci um

C. Phosphol i pase C activation

D. Secretion of growh factors

E. | ncreased nunber of cytoplasm c granul es

What is the nost likely functional deficit in the congenital

di sorder of inflammatory cell function known as chronic
gr anul omat ous di sease?

A Inability to organi ze areas of caseous necrosis
B. Inability to assenbl e m crotubul es

C Inability to neutralize free radical species

D. Decreased generation of superoxide

E. Deceased catal ase activity

Fibrin split products result directly fromthe activity of:
A Hageman f act or

Conpl enent

Fi bri nogen

Thr onbi n

m O O W

Pl asm n



32.

33.

34.

35.

The capillary sprouts forned in wound healing originate from
adj acent :

A Small arteries

B. Arterioles
C. Capillaries
D. Venul es

E. Smal | veins

Oxygen dependent bactericidal nmechani smof pol ynor phonucl ear
neut rophi l'i ¢ | eukocyt es:

A Lysozyne

B. Lactoferrin

C Def ensins (arginine rich cationic proteins)
D. HQO production

E Hydr ogen i on

The initial angiogenic stimulus foll ow ng wounding i s provided
by:

A Pl atel et derived growh factor (PDG)

B. Transform ng grow h factor-beta (TG R)
C. Epi dermal growth factor (EGH)

D. Tunmor necrosis factor (TNF)

E. Basic fibroblast growh factor (b-FG)
ghe pr ol onged angi ogenic stinulus follow ng wounding i s provided
y:

A Pl atel et derived growth factor (PDG)

B. Transform ng grow h factor-beta (TG R)
C. Epi dermal growth factor (EGH)

D. Interl eukin-1 (IL-1)

E. Vascul ar endothelial growh factor (VEG)



36.

37.

38.

39.

Medi ators of the inmedi ate, transient phase of increased
vascul ar perneability include all of the follow ng except:

A
B
C
D
E

H st am ne

Serotonin (5-HT)

Br adyki ni n

I nt erferon-gama (| FN- gammd)

Leukotrienes (LTC,, Di, Ei)

The i mredi ate, sustai ned phase of increased vascul ar
perneability:

A
B

C
D
E

May fol |l ow exposure to x-rays

May exhi bit degeneration of the endothelial cell |ining of
vessel s

May involve arteries
May be nedi ated by free radicals rel eased from |l eukocytes

| s nedi ated by histam ne

In the Fenton reaction proper, which of the follow ng
conver si ons occur:

A

B
C
D
E

Super oxi de to hydrogen peroxi de
Hydr oxyl to superoxide

Hydr ogen peroxi de to hydroxyl
Hydr ogen peroxi de to superoxide

Iron accepts an el ectron

Which is unlikely to occur in vacuol ar degeneration of renal
epitheliumdue to a reduced supply of oxygen?

m O O W »

Gaps in the plasmal emma

A unpi ng of nucl ear chromatin
A decreased intracellular pH

D saggregati on of polyribosones

M tochondrial swelling
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40.

41.

42.

43.

Each of the following is indicative of cell death EXCEPT
Aut ol ysi s
M tochondrial calcification

Cytocavitary dilatation

o 0 W »

Nucl ear fragnentation

E. Nucl ear pyknosi s

When nucl ear DNA col l ected fromdead cells shows a step-I|adder
pattern on agar gel electrophoresis, it is an indication that
cell death was from

A Fi brinoid necrosis

Coagul ati ve necrosis

Apopt osi s

Li quef acti on necrosis

m O O W

Aut ol ysi s
Which of the following is a glycogen storage di sease:
Gaucher' s di sease
von G erke's disease
Fabry's di sease
N emann- Pi ck di sease
Hunter's di sease
ycogen within a cell may be suggested by the:
Prussi an bl ue reaction
Sudan Bl ack stain
DOPA reaction

Periodic acid-Schiff stain

m O O W » @ m o O W p

Presence of increased cytoplasm c eosinophilia
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44,

45.

46.

47.

The substance that accunulates in "brown atrophy" of the heart
is:

A Deposited in the endoplasm c reticul um
Derived fromlipid peroxidation
Stained with eosin

Henosi derin

m O O W

Derived fromtransthyretin

Conpl i cations of idiopathic henochromatosis include each of the
fol | ow ng EXCEPT:

Dar kened skin

D abetes nellitus

Liver cirrhosis

Nephrotic syndrone

m O O W »

Li ver cancer

Features of Marfan's syndrone include each of the follow ng
EXCEPT:

A Aut osonal recessive inheritance
Fl oppy mtral valve
Tall, thin stature

Ectopia lentis

m O O W

D ssecting aortic aneurysm

Most |ikely consequence of heart failure:
A Decreased pl asnma oncotic pressure

| ncreased pl asna vol une

Renal tubul ar hyalin accunul ation

Decreased plasna renin

m O O W

| ncreased glonerular filtration rate
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48.

49.

50.

51.

Least likely to be a feature of hepatic passive congesti on:
Cel | death

Vascul ar engorgenent by rbc's

Li ver enl ar genent

D ffuse bright red tissue coloration

m O O W »

| ncreased capillary hydrostatic pressure
Least likely to occur or be observed with an organi zed t hronbus:
A Enbol i zati on

B Formati on of capillary channels

C Deposi tion of collagen

D. I nfl ammatory cells

E Fi br obl asts

Most |ikely syndrone caused by pul nonary enbolism
A Right heart failure

B Pul nonary hypertension

C Pul nonary infarction

D. Sudden deat h

E Cinically silent

Parameter which is nost likely to be different between septic
shock and hypovol em ¢ shock in the early stages:

A Bl ood pressure
Heart rate
Peri pheral resistance

Uri ne out put

m O O W

Cerebral function
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52.

53.

54.

55.

Least likely to predi spose to thronbosis:

A
B
C
D
E

Most

o 0 W »

E

Ther apy whi ch is nost

Factor V nutation

| ncreased PG »

A surgical procedure

Deficient protein C

Def ecti ve pl asm nogen acti vator

common source of arterial thronboenbol i
Lungs

Heart

Ascendi ng aorta

Brachial artery

Bone narrow

consequences of arterial thronbosis:

Aspirin

Heparin

Pl asm nogen acti vat or
Anti-thronbin |11

protein S

t a feature or nmechani smof primary henostatic plug fornmation:

Rel ease of ADP fromplatelets
Pl at el et shape change
fibrin polymerization
Rel ease of TxA; fromplatel ets

Reversibility

14
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56.

57.

58.

Pat hol ogi ¢ finding which is nost likely in a kidney after many
years of system c "beni gn" hypertension:

A Tubul ar atrophy
Anyl oi d
Fi brinoid necrosis

Hyal i ne droplets in tubular epithelial cells

m O O W

Coagul ation necrosis of tubular epithelial cells

Choose the correct sequence for the norphologic alterations (1-
6) below in the pathologic evolution of a nyocardial infarction:

1. Granul ation tissue
2. PW infiltration
3. Hyal i ni zati on
4. M/ocyt e apopt osi s
5. Macrophage infiltration
6. G anul oma formati on
A 3to2tolto 4
B. 2to5tolto 3
C 4to5to2tol
D. lto5to6to 3
E. 4to2to5tol

Least likely to be observed in hepatic fatty change due to
al cohol consunpti on:

A | ncreased |iver size

B. Change in liver color

C Hepatic failure

D. C ear cytoplasm c vacuol es in hepat ocytes
E. Hepat ocyt e enl ar genent
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59.

60.

61.

Most
A

m O O W

likely histologic finding in a bowel infarct:
Muscul ar hypertrophy

Met apl asi a

Intracellular hyalin

Henor r hage

Extracel lul ar hyalin

A breast tissue sanple denonstrates a very firm gritty area.
Dystrophic calcification is observed on histologic exam Wich
of the following is nost |ikely?

m O O W »

Anyl oi dosi s

Recent | actation

Active bacterial infection
Bone di sease

Prior trauna to the area

When considering | aboratory test volunes in the US, which
foll owi ng statenment nost accurately depicts current statistics?

A

Approxi mately 57.9% of all testing is performed in
hospi tal based | aboratories

The percentage of |aboratory tests perforned in physician
office | aboratories exceeds the test volune of hospital
| abor atories

The percentage of |aboratory tests perforned in physician
office | aboratories exceeds the test volune of hospital
| aboratories only in qualitative test vol unes

Approxi mately 60% of all testing perfornmed in the USis

performed by | aboratory-based certified Mdical
Technol ogi sts

16



62.

63.

64.

Pl asma bi ndi ng proteins:

A

m O O W

Such as transferrin are only involved in transport
functions

Do not i nclude henogl obi n and nyogl obi n
Are only affected by protein calorie malnutrition
Are increased in acute severe dehydration

Are not affected by pregnancy

Visible henolysis (>20 ng/dl) may interfere with some | aboratory
tests because:

A

Many assays use |ight absorption and calorinetric
reactions

H gher concentrations of extra cellul ar substances such as
potassiumw || cause artificial decreases in plasnma
concentration

O the release of white cell lytic enzynes only

O the glycation of free henoglobin fragnments

W are not able to identify henolysis until the test has
been perforned

Bi ol ogi cal variation may cause artificial elevations/decreases
intest results. Factors associated with this phenonenon are:

A

Changes in posture, where total blood vol une increases 20%
when changing froma lying to an upright position

Prol onged bed rest will cause increased fluid excretion,
t hereby increasing albumn and ot her proteins 10%

Strenuous exercise causes significant increases in
circulating liver enzymes due to increased perneability
secondary to decreased ATP

G rcadian and seasonal variation which only affect
bi ol ogi cal substances under endocrine control

Not associated with diet
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65.

66.

67.

When conparing geographical utilization of a particular test or

group of tests, which one of the follow ng statenents is(are)

TRUE?

A O all justification for Point of Care testing turn-
around-tinme (TAT) is probably the |least significant reason
for inplenmentation

B. Accurate and affordable technology is a significant factor
for in office test nenu

C Part A Medicare Rei nbursenent determnes test availability

Ceographi cal distribution of |aboratory tests is
honogeneous t hroughout the U. S.

E. Utilization patterns of |aboratory tests are based on
state by state | egislation.
| nappropriate | aboratory utilization can be defined as:

A Uilizing specific clinically relevant |aboratory tests
only

Use of screening tests in high preval ence popul ations

C. Use of organ specific panels in the absence of clinical
i ndi cation

D. Use of organ specific panels in the outpatient setting

E. Use of near patient testing

Standards that do not apply to |limted physicians' office
| aboratory testing sites include:

A Proficiency testing
FDA "Home Brew' standards
Quality Control

CLI A 88 personnel standards

m O O W

Medi care Rei nbur senent Qui del i nes
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Prol onged contact of serumwth the clot may lead to

preanal ytical variation. |In order to dimnish the potential for
preanal ytical variation, the follow ng precautions shoul d be

t aken:

A Sanpl es shoul d be centrifuged i medi ately upon coll ection.
B. Al'l stat sanples should be collected in a gray top tube

C. Sanmpl es shoul d be spun and separated in | ess than two
hours after collection.

D. Al'l sanples for therapeutic drug nonitoring should be
collected in plasna separator tubes.

E. Al clots should be aspirated with di sposabl e pi pettes
prior to direct tube sanpling.

Regar di ng Free- PSA neasurenents, which of these statenents
is(are) TRUE?

A When the total PSAis mnimally increased (4.1-10.0
ng/ m.), percent free PSA nmakes PSA a nore specific test.

B. When the total PSAis in the normal range (2.5-4.0 ng/nlL)
percent free PSA makes PSA a nore specific test.

C. When the total PSA is markedly el evated (>20.0 ng/niL)
Percent free PSA differentiates between patients needing a
Bi opsy and patients who require clinical follow up.

D. As a general rule, the lower the percent of free PSA the
better the prognosis.

E. Free PSA is not hel pful in the evaluation of Benign
Prostatic Hyperplasia vs nmalignancy
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70.

A 61 year old black female was referred to the netabolic clinic
for the eval uation of discrepancies between gl ycosyl ated
henogl obi n and whol e bl ood gl ucose neasurenents perforned at
hone. Her gl ucose concentration ranged from 40-120 ug/dL

El ectrophoretic quantitation of glycosyl ated henogl obin was 17%
(reference 4. 7% 7.3% and fructosam ne was normal . As

| aboratorian you woul d recomrend:

A

m O O W

Measurenment of fasting plasnma glucose
Henogl obi n el ectrophoresi s

d ycated al bum n neasur enent

A two hour oral glucose tol erance test

| nsul i n therapy
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DI RECTI ONS: Mat ch each inflammatory cell (71-75) with the
appropriate statenent provided (A-E). Use each item
once only:

A G anul es contain nmajor basic protein

B. Activated by interaction with antigen presenting
cells

C. Possesses two types of cytoplasm c granul es
Gves rise to epithelioid cells

E. Has wel | devel oped rough endoplasmc reticul um

71. plasnma cel

72. nonocyte

73. eosinophilic |eukocyte

74. | ynphocyte

75.  pol ynor phonucl ear neutrophilic | eukocyte

DI RECTI ONS: Mat ch each function of the inflammatory response from
those listed (76-80) with the nost |ikely nediator
fromthose listed (A-F). Each alternative nmay be
used once, nore than once or not at all:

A Tunmor necrosis factor (TNF)

B. Thr onboxane Ax(TX Ay)

C. Interl eukin-8 (IL-8)

D. Oxygen netabolites (free radicals)
E. Transform ng grow h factor-B (TG R)
F. Leukotriene G, Di, Ei (LTGs, Dy, En)

76. Chenotaxi s

77. Tissue damage

78. Increased vascul ar perneability

79. Fever

80. Vasoconstriction

21



DI RECTI ONS: Mat ch each cell organelle (81-85) with its
appropriate description/function fromalternatives
(A-J). Use each alternative once, nore than once or
not at all:

RNA

Enzymes of el ectron transfer

Synthesis of proteins for export

Storage of hydrol ytic enzynes

Poorly stained DNA in interphase nucl eus

Synt hesis of steroid hornones

Packagi ng of secretion granul es

I o mm o O W p

Initial site of segregation of damaged
organel | es

| nacti ve DNA i n interphase nucl eus

J. Accumul ation of undigestible, oxidized
lipid

8l1. Primary |ysosones
82. (ol gi apparatus
83. Lipofuscin

84. Euchronatin

85. Rough endoplasm c¢ reticul um

DI RECTI ONS: Mat ch each situation (86-90) with the appropriate
type of necrosis A-E. Use each alternative once
only:

A Coagul ati on necrosis

B. Caseous necrosis

C. Fi brinoid necrosis
D. Henorr hagi ¢ necrosi s
E. Abscess

86. Necrosis in the lung due to pul nonary enbol i sm
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87. A formof liquefaction necrosis due to pyogenic infection
88. Necrosis of arteriolar walls in malignant hypertension
89. Necrosis in the heart due to sudden cessation of bl ood supply

90. Necrosis seen in the infectious di sease tubercul osis

DI RECTI ONS: Mat ch each clinical setting (91-95) with its
appropriate process A-D. Use each once only:
A At r ophy
B. Hyper pl asi a
C. Met apl asi a
D. Hypertrophy

E. Apopt osi s
91. Effect of excess estrogen on the endonetrium
92. FEffect of high blood pressure on the left ventricle
93. Effect of menopause on the endonetrium
94. FEffect of snoking on the bronchial nucosa.

95. Effect of glucocorticoids on T |ynphocytes
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DI RECTI ONS: Mat ch each statenment (96-100) with its correspondi ng

96.

97.
98.
99.

100.

intercellular accunul ation fromthose provided A-E
Use each alternative once only:

A Metastatic calcification
Anyl oi d deposits
Dystrophic calcification

Excess basal | am nar materi al

m O O W

Abnormal accumul ati on of proteogl ycans

May occur in islets of Langerhans' in adult onset diabetes
mel l'itus

A feature of primary hyperparathyroidi sm

An effect of diabetes nellitus on intra-renal arterioles
The result of fat necrosis.

The result of Marfan's syndrone
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Mat ch each patient with anyloid (101-105) with the correspondi ng
precursors protein of the anyloid fromthose provided a-e. Use each
alternative once only:

a. Anylin

b. Transt hyretin

C. Beta2 anyloid protein

d. Cal citonin

e. Bet a2 m crogl obulin

101. an elderly patient with A zheiner's di sease

102. an elderly patient with type Il (non-insulin dependent) di abetes
mel I'itus

103. an elderly patient on dialysis for 5 years

104. a mddle aged patient with a Gcell (interfollicular cell) tunor
of the thyroid

105. an elderly patient with an enlarged heart and heart failure.

Ans:  (1)c, (2)a, (3)e, (4)d, (5)b.

Match the inflammatory function/activity (106-110) to the nost
appropriate nediator (a-e).

106. junctional retraction

107. initial |eukocyte adhesion
108. | eukocyte transmgration
109. endothelial contraction
110. increased transcytosis

a E-sel ectin
b. hi st am ne
C. VEGF

d. TNF

e PECAM 1

Ans:  (1)d, (2)a, (3)e, (4)b, (5)c.
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Mat ch the henostatic function (111-115) to the nost appropriate
nmedi ator (a-e):

111. vasoconstriction

112. pl atel et adherence

113. platel et aggregation

114. generates fibrin

115. anchors aggregated platelets

ADP

t hronbi n

t hronboxane A2

Von WI | ebrand factor
fibrin

Ans:  (1)c, (2)d, (3)a, (4)b, (5)e.

roooTw

Match the gross finding (1-5) to the best diagnosis (a-e):

116. liquefactive necrosis

117. henorrhage w th gangrene

118. pallor in cone-shaped area

119. firm gritty, grey

120. endothelial cell death is prom nent

a bowel i nfarct
b. fat necrosis

C. cerebral infarct

d spl een infarct

e fibrinoid necrosis

Ans:  (1)c, (2)a, (3)d, (4)b, (5)e.

Mat ch the process (1-5) to the nmechanismor finding (a-e) w th which
it best fits:

121. apoptosis

122. reversible hypoxic injury
123. irreversible hypoxic injury
124. aut ophagy

125. re-perfusion injury

a resi dual bodies

b. free radicals derived frominflammtory cells
C. transgl ut am nase acts on cytoskel eton

d vacuol ar generation

e cytoplasm c Trypan Bl ue staining

Ans:  (1)c, (2)d, (3)e, (4)a, (5)b.
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