YR 1 H STOLOGY/ EMBRYOLOGY UNIT EXAM 1 -- Septenber 05, 1997.

QUESTI ONS 1-24 ARE TO BE ANSWERED | N CONJUNCTI ON W TH SLI DES TO BE
PRQJECTED DURI NG THE EXAM NATI ON.

1. The eosi nophilic material indicated here is the:
A Peri neurium
B Dura mater
C Basal (external )l am na(of the cells it encl oses)
D. Peri nysi um
E Peri chondri um
2. | dentify:
A Dense regul ar connective tissue
B Mesenchynme
C Loose (areol ar) connective tissue
D. Hyal i ne cartil age
E Dense irregul ar connective tissue
3. The predom nant organelles in this tissue section are:
A Rough endopl asm ¢ reticul um and pol ysones
B Col gi apparatus and secondary | ysosones
C. Snoot h endopl asm ¢ reticul umand m tochondri a
D. M t ochondri a and pol ysones
E Primary |ysosones and secondary | ysosones
4. | dentify:
A Loose (areol ar) connective tissue
Hyal i ne cartil age

B

C Lanel | ar bone

D. El astic cartil age
E

Calcified cartil age



The structure indicated by the pointer could be identified as
all of the foll ow ng EXCEPT:

A Transmenbrane protein
Menbrane transport protein

B

C Peri pheral menbrane protein
D. Menbrane receptor protein

E

I nt egral mnenbrane protein

Thi s bl ood vessel was stained with the Verhoeff nethod.
| dentify the vessel
A Muscul ar artery

Vena cava

B

C Arteriole
D. Muscul ar venul e
E

Conti nuous capillary
Al of the following are TRUE of this region of the nucl eus

EXCEPT:

A DNA is conplexed to HL histones to form 30nm strands

B. 45S rRNA precursors are processed into three subunits

C The material in this region is attached to the nucl ear
| am na

D. Represents the transcriptionally inactive form of
chromatin

E. Can be visualized by light mcroscopy due to its strong
basophilia



10.

11.

Identify the cell indicated with its product:

m O O W »

Mast cell - histam ne

Fi brobl ast - col | agen
Chondrocyte - gl ycosam nogl ycans
Plasma cell - anti body

Cst eoprogenitor cell - osteoid

This cell type possesses all of the foll ow ng EXCEPT

m O O W »

A sarcoplasmc reticul um

Al pha-actinin

Keratin internediate fil anents
Desnosones

An external (basal) |am na

The epithelial type shown is:

@ > =2 mMm U O W p

®

Stratified col umar
Si mpl e cuboi da
Stratified squanobus, non-keratinized
Pseudostratified ciliated col umar
G liated col umar
are TRUE of the cell shown EXCEPT
It is a pol ynor phonucl ear neutrophilic |eukocyte

It contains nunerous neutrophilic granules as well as
fewer azurophil granul es

It is the nost numerous of the bl ood | eukocytes counted
in anormal differential |eukocyte count

G anul es contain major basic protein and other proteins
related to control of parasitic infections and danpeni ng
of an allergic response, respectively.

It is classified as a granul ocyte because it possesses
specific granul es and a | obat ed nucl eus.



12.

13.

14.

15.

The structures indicated are conponents of:

m O O W »

Cel | cytoskel eton

Nucl ear pore conpl ex
Li pid droplets

Endopl asm ¢ reti cul um

Secondary | ysosones

The region indicated by "5" in this slide is the:

A Sarcopl asmreti cul um

B. Transver se- ( T- t ubul e)

C Sar coner e

D. The A-band

E. The | -band

Al of the follow ng statements are TRUE of the cells shown,

EXCEPT:

A Upon activation, they will deposit non-cal cified bone
matri x on the surface of a bone spicule.

B. They contain |ysosonmal (acid pH optimum enzynmes which
function outside of the cell.

C They may exhibit a region called the "ruffled border" by
transm ssi on EM

D. They are often | ocated in bony depressions called
Howshi p' s | acunae.

E. They are down-regul ated by the hornone cal citonin.

This slide illustrates the epithelium of:

A A noi st (nucosa) organ such as the esophagus

B. An el astic bl ood vessel such as the aorta

C A region of thin skin such as the scalp

D. A nmuscul ar (conducting) artery

E. A region of thick skin such as the pal mof the hand



16.

17.

18.

This el ectron m crograph shows/contains all of the follow ng

EXCEPT:

A Endot hel i al cel

B Eryt hrocyte

C Fenestrae

D. Smoot h nuscle cells

E Pi nocytotic vesicles

The tissue illustrated here is typically characterized by:

A Sel ective communi cation with its neighbors via gap
junctions

B. Vol untary contraction

C. Synthesis of extracellular fibrils possessing 64 - 67 nm
periodicity.

D. Form ng concentric |ayers around tubul ar organs

E. Menbr ane speci al i zati ons where nei ghboring cells neet

Al of the follow ng are TRUE about the cells shown, EXCEPT:

A They undergo degranul ation resulting in edema and rapid
| ocal swelling

B. Fol | ow ng degranul ati on, rel ease of other factors such
as slow reacting substance of anaphyl axis occurs and
enhances the effects of histam ne.

C Receptors for immnoglobulin E (1gE) are nunerous on the
pl asma nmenbrane of these cells.

D. Al'l ergens form conpl exes with surface inmunoglobulins
which result in altered nmenbrane perneability and
cal ciumion infl ux.

E. The precursor of these cells are in the blood where they

are called a basophilic |eukocyte



19.

20.

21.

22.

Identify the epithelial |ining:

m O O W »

The cell which produced the el ectron-dense material indicated

is a:

A

B
C
D
E

Stratified cuboi da

Si mpl e col umar

Stratified squanous, non-keratini zed
Si mpl e, squanous, non-kerati ni zed

Pseudostratified cuboidal with cilia

Basophi
Eosi nophi
Macr ophage
Mast cel

Schwann cel

Identify this integunmental structure:

A
B
C
D
E
A
A

(@)

Papilla

Medul | a

Epi der mal peg
Arrector pili mnuscle

Sebaceous gl and

| are TRUE of this cell EXCEPT

It is an agranul ocyte, exhibiting many non-specific
granul es which contain acid hydrol ytic enzynes

It is a nonocyte

It is a cell whose function is wholly outside of the
peri pheral blood in the connective tissues

It is the precursor of the macrophage

It is acell that is increased in nunber primarily in
al l ergic reactions



23. The large basophilic cells shown here:

A Contain histamne and heparin in their specific granul es
Are specialized cardiac nuscle cells
Send axons to snmooth nuscle cells or gl ands

Are | aying down nonm neralized bone matrix

m O O W

Are producing antibodi es such as 1gG and | gE

24. Al are TRUE about the structures shown, EXCEPT:

A Fibers are flexible, with great resistance to pulling
force

B. Fi bers are conposed of mcrofibrils and elastin

C. They exhibit a periodicity of about 67 nm

D. In stained histol ogical section, fibers are acidophilic

E. The nost ubiquitous is Type 1

THE END OF SLI DE PORTI ON OF THE EXAM NATI ON

25. Al of the followng are TRUE regardi ng nyel i n EXCEPT:

A It is produced by oligodendrocytes in the central
nervous system

B. It is a spiral of plasma nenbrane produced by the
nyelinating cell.

C. It is responsible for the physical appearance of the
white matter.

D. Its tight wapping is produced by the honophilic binding
of integral menbrane proteins.

E. It is nore likely to be found around very small (<1im
than very large (>10 in) axons



26.

27.

28.

Al

A

of the following are TRUE of platelets, EXCEPT

They contain both azurophil and very dense granul es
whi ch rel ease factors which contribute to clotting and
reduction of |ocal blood flow.

They rel ease platelet derived growmth factor (PDG) which
stimul ates wound heal i ng.

Normal |y pl atel ets nunber between 200, 000 - 400, 000 per
cubi ¢ mm of bl ood.

The hyal omere contains a high concentration of
internediate fil anents.

The surface of each is coated with a gl ycocal yx
accounting for their tendency to clunp together in a
peri pheral bl ood snear.

Wth regard to cartilage, which is FALSE?

A

In general, cartilage has the capacity for rapid growth
whil e mai ntaining stiffness for the enbryo.

Gowh occurs fromwithin (interstitial) as well as at
the surface (appositional).

In the matrix of hyaline cartilage, a prom nent
fibrillar appearance is characteristic in the |ight
m cr oscope.

In elastic cartilage, the interstitial (matrix)
subst ance exhibits frequently branching fibers in the
i ght m croscope.

In fibrocartilage, a perichondriumis often absent.

Which of the followng is a characteristic of snooth nuscle
NOT shared by cardi ac nuscl e?

m O O W »

Centrally | ocated nucl ei

Activation of nmyosin by a lIight chain kinase

Bundl es of actin filanents are anchored by al pha actinin
Many organel |l es are | ocated adjacent to the nucl eus

Surrounded by an external (basal) |am na



29.

30.

31.

Wi ch type of filanment is anchored to the zonul a occl udens of
a junctional conpl ex?

Neur of i | anent s
Internedi ate filaments
M cr ot ubul es

M/osin fil anents

m O O W »

None of the above

Al of the following are TRUE regarding a junctional conpl ex,
EXCEPT:

A It is conposed of a zonul a occl udens, zonul a adherens
and a nmacul a adherens.

B. Freeze fracture techni ques reveal branching rows of
i ntramenbranous particles which make up the zonul a
adherens.

C. Cadherins extend into the 20 nmextracel | ul ar space of

t he zonul a adher ens.
D. Actin filanents are |inked to the zonul a adherens.
E. The macul a adherens is linked to internediate fil aments
(10 nm by way of a plaque protein such as desnopl aki n.
Which of the following is TRUE regarding an erythrocyte (Rbc)?

A Contai ns an ani on transport protein, spectrin, which
functions in CO/ O gas exchange.

B. Band 111, a peripheral internediate filanent-bi ndi ng
protein, is a major cytoskeletal elenent responsible for
Rbc shape changes.

C Al'l of the henoglobin nolecule of the Roc is reutilized
upon Rbc degradati on.

D. An immature Roc is called a reticulocyte. It can be
denonstrated (stained) using vital dyes which stain
ri bonucl eopr ot ei n.

E. Cont ai ns many azurophil granul es which are nmasked by the
pr ot ei n henogl obi n.



32.

33.

34.

Al of the following are TRUE regarding protein translation

EXCEPT:

A Protei ns synthesi zed at the rough endoplasmc reticul um
initially contain an amno termnal signal peptide.

B. R bosone assenbly begins in the nucleolus but is
conpleted in the cytoplasm

C The signal recognition particle (SRP), |ike ribosones,
i s conposed of RNA and proteins.

D. The outer nuclear nmenbrane is associated with ribosones
and is a site of protein synthesis

E. The proteins that are translated on free pol ysones are
rel eased fromthe cell in secretory granul es.

Al of the followi ng statenments are TRUE of bone, EXCEPT:

A An osteocyte is an osteobl ast that has been surrounded
by bone nmatri x.

B. Bone mneral is conposed principally of calcium
phosphate, simlar to the mneral hydroxyapatite.

C. Osteocytes are conpletely isolated fromeach other in
| anel | ar bone.

D. In mature, lanellar bone, collagen fibrils within
| anel | ae are highly ordered.

E. OCsteobl asts with wel | -devel oped Gol gi and i ntense

basophilia el aborate bone matri x or osteoid.

Choose the | NCORRECT statenent regarding the Gol gi conpl ex:

A

Mor phol ogi cal |y, the Col gi conpl ex appears as stacks of
smoot h- surfaced ci sternae and vesi cl es

The trans-Gol gi network contains receptors for nmannose-
6- phosphat e, which function to recogni ze | ysosomnal
pr ot ei ns

Proteins which will ultimately be secreted fromthe cel
typically pass through the CGol gi conpl ex

The different regions of the Golgi conplex are
bi ochem cal | y di stinct

The CGol gi conpl ex contains enzynes whi ch degrade
potentially harnful hydrogen peroxide to water

10



35.

36.

37.

Al

A

of the following are TRUE of the skin, EXCEPT

Its very vascul ari zed derm s supports the avascul ar
epiderm s both physically and netabolically

Its classification into thin or thick skin is based on
t he conbi ned t hickness of the epiderms plus the derms

Deep epi dermal pegs anchored on the matchi ng dernal
papi |l a prevent the separation of the epiderms during
strong angul ar pressure

There are nore cells in the stratum spinosumthan in the
stratum basal e

Ker at ohyal i n granul es conbine with tonofilanents to form
soft keratin

Wi ch of the followng is TRUE about elastic fibers?

A
B

They are stained selectively by silver stain.

They contain significant amounts of hydroxyproline and
hydr oxyl ysi ne.

They are conposed of a fibrillar and an anorphous
component .

They are formed by the intracellular polynerization of
tropocol | agen nol ecul es.

The el aboration of elastic fibers by fibroblasts
utilizes different synthetic pathways than those used
for coll agen synthesis.

@ ands are classified as either sinple or conpound dependi ng
upon whi ch of the follow ng?

A

Whet her or not the intral obul ar duct nodifies the
secretory product.

Whet her the shape of the secretory units are tubul ar,
pear - shaped, or forma dem | une.

V%ether either MICOUS Or Serous secretions are
constitutively produced.

If a nerocrine node of secretion is used

I f the duct systemis unbranched or branched

11



38.

39.

Regardi ng bl ood vessels, the relationship between structure
and function is TRUE in all of the foll ow ng EXCEPT:

A

Vasa vasorumin the tuni ca adventitia of the vena cava
function to provide the vessel wall w th oxygen

Val ves function to prevent the backflow of blood in
mediumtype arteries that carry bl ood agai nst gravity.

The elastic lamellae in the tunica nedia of the aorta
function in the mai ntenance of bl ood pressure between
heart contractions.

The "l oose" nature of endothelial cell junctions in
postcapillary venules functions in the novenent of white
bl ood cells out of the vessel.

M/oendot helial cell junctions in arterioles function in
the autoregul ati on of the dianeter of vessel.

Choose the | NCORRECTLY mat ched pair regarding the trafficking
of nol ecul es between cell cytoplasm and extracel | ul ar space:

A
B

Recept or nedi ated endocytosis - clathrin coated pit
Exocytosis - defined as regul ated or continuous

Transcytosis - novenent through endothelial cells of
bl ood vessels

Fl ui d- phase endocytosis - selective uptake of protein
I i gands

Phagocytosis - ingestation of |arge particles such as
bacteria

12



40.

41.

42.

Al of the following are TRUE regarding the synthesis and
assenbly of mature collagen fibers, EXCEPT

A Procol | agen is synthesized by a routine process (i.e.,
signal sequence involved) typical for a protein which
will be exported fromthe cell.

B. Procol | agen nol ecul es require no further processing to
pol ynerize into collagen fibers extracellularly.

Procol l agen is rel eased by nerocrine secretion.

Col | agen nol ecul es are enriched for both hydroxyproline
and hydr oxyl ysi ne.

E. Al t hough fibroblasts are the typical cell for synthesis
of collagen fibers, sonme other cells are simlarly
capabl e.

A researcher has devel oped a nethod to foll ow t he novenent of
acid hydrolases in a cell fromthe point of their translation
to their final destination. The researcher initially detects
the acid hydrol ases within the rough endoplasmc reticulum
Wt hin which organell e woul d you next expect to see the acid
hydr ol ases?

A Endocytoti c vesicl es
Primary | ysosones
Per oxi somes

ol gi conpl ex

m O O W

Secretory granul es

Al of the following would be found in the matrix space (inner
conpartrent) of mtochondria EXCEPT:

A El enentary particles

M tochondrial DNA

Cal ci um cont ai ni ng granul es

M t ochondri al ri bosones

m O O W

Porin

13



43.

44,

45.

Al of the following are TRUE of the integunentary gl ands,

EXCEPT:

A Bot h nerocrine and apocri ne sweat gl ands are under
synpat heti c control

B. Sebaceous gl and ducts coil as they pass through the
epi derm s.

C. Urea and other waste netabolic products are nornal
conponents of sweat.

D. The mai n conponent of sebumis secreted in a nmerocrine
fashi on.

E. Merocrine sweat glands are sinple coiled tubul ar gl ands.

Al of the followi ng are TRUE concerning the extracel |l ul ar

matri x (ECM EXCEPT

A The ECM of | oose or areolar connective tissues is
synt hesi zed principally by fibrobl asts.

B. Hyal uroni c acid, which is a non-sulfated
gl ycosam nogl ycan, is largely responsible for the
consi stency of the ECMand is associated with
pr ot eogl ycan nol ecul es by |ink proteins.

C. The ECM provides a nechanismallow ng nutrients and
waste to transit between bl ood and cells of the body.

D. The supportive properties of connective tissues are
| argel y dependent upon the ECM

E. Prot eogl ycans of the ECM are pol ycati ons and can be

stai ned wi th anionic reagents.

During striated nuscle contraction

A

The concentration of calciumions in the nyofibril is
lower than in the rel axed state.

The gl obul ar heads of the actin nolecules rotate to
produce a "power stroke"

The Z-lines get farther apart.
Titin nol ecul es becone conpressed.

The A-band gets narrower.

14



46.

47.

48.

The snmooth endoplasmc reticulumis necessary for all of the
followi ng cellular functions EXCEPT:

A

m O O W

Formation of the mtotic spindle
Detoxification of |ipid soluble drugs
Storage of cal ciumions

Synt hesi s of steroid hornones

Synt hesi s of nenbrane |i poproteins

Choose the CORRECT statenent regarding the capillary:

A

Sinusoi dal capillaries have an unusual l'y thick and
conti nuous basal | am na.

Capillaries are extrenely sensitive to vasoactive agents
such as hi stam ne and serotonin.

Fenestrated capillaries are characterized by the
presence of a continuous |ayer of endothelial cells.

Snooth nuscle cells in the tunica nmedia of capillaries
function to control blood flow through capillary beds.

O the different types of capillaries, continuous
capillaries are nost comon in connective tissue and
muscl e.

Whi ch of the follow ng is a conponent of the basenent
menbr ane?

A

m O O W

Cytokeratin-10 nmfil anents
Type |1 collagen

Lam nin

Spectrin I

M/osin fil anents

15



49.

50.

Al of the follow ng regarding the process of endochondral
ossification are TRUE, EXCEPT:

A Longi tudi nal bone growh is termnated by closure of the
epi physeal plate.

B. Ost eobl asts and osteocl asts, respectively, formand
renodel bone formed by this process.

C. Chondr ocyt es undergo sequential stages of proliferation
and hypertrophy.

D. Cartilage cells die followng matrix thinning and
calcification

E. Fol l ow ng term nati on of endochondral ossification, the

articulating surfaces of the bones acquire a | ayer of
elastic cartil age.

In a peripheral blood snmear, you observe a cell which is about
15 imin dianeter whose nucl eus i s pol ynorphous and whose
cytoplasmcontains pale, light pink granules. Wat cell type
do you think this m ght be?

A Monocyt e

Lynphocyt e

Neut r ophi

Mast cel

m O O W

Pl asma cel

16



The part of this cell specializing in conducting the action
potential is best indicated by:

A

mm o O W
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52.

53.

Al

of the following are TRUE regardi ng the central nervous

system (CNS) EXCEPT:

A
B
C

The CONS is encl osed by epi neuri um
The ventricular systemis |ined by ependynmal cells

Aial cells of the ONS include oligodendrocytes and
astrocytes.

Neurons in the CNS may send axons to mnmuscle cells in the
linbs.

Col | ections of ONS neurons of simlar norphol ogy and
function are called "nuclei”

VSNARES are nost likely to be found at the structure nmarked:

I o mm o O W p

18



