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FIGURE 5.25 A Tracheal basement membrane. Photomi-
crograph of an H&E-stained section of the pseudostratified ciliated
epithelium of the trachea. The basement membrane appears as a thick
homogeneous layer immediately below the epithelium. It is actually a
part of the connective tissue and is composed largely of densely packed

collagen fibrils. x450.




FIGURE 5.34 A Schematic diagram and electron micrograph of the basal portion of epithelial celll. a. 77i= dagram shows the celluar
and extracellular components that provide attachment between epithalial cells and the underfying connactive tissue. On the connective tissue sida
of the bassl lamina, anchoring fibrils extend from the basal lamina to the coflagen reticular) fibrifs of the connactive tissua, providing structural at-
tachrmant at this site. On tha epitheliz! side, laminin igreent, collagan X (red), and intagrirs (eflow) are prasent In the laming lucida and lamina densa
and provide adhesion batween tha basal lamina and the Intracelular attachment plagques of hemidesmosomes. b, This high-magnification electron
micrograph of hurman skdn shows the basal portion of humen epithelal cells with underlying basal lamina. The electron-lucent space, the laminz -
dda located just below the basal call membrane, s ocoupled by anchoring filaments formed by laminin and type X collagen maolecudes. Anchoring
fiarmants ase responsible for attaching the basal cell memibrane to the basal lamina. The loop-like fivers originating from the basal lamina reapresent
ancharing fitrils of type Wil colizgen that link the basal lamina with the reticular fibers (type il collagen) and with anchoring plaques loczted within the
ewtracaliular matrie. x 200,000 (Courtesy of Douwglas R Keene)
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FIGURE 5.26 A Photomicrographs showing serlal sections of Intestinal glands of the colon. The glands in this specimen have been cross-
sectionaed and appear as round profiles. a. This specimen was stained with H&E. Note that neither the basament membrane nor the mucin that s located

within the goblet calls is stained. X 550. b. This section was stained by the PAS method. It reveals the basement membrane as a thin, magenta layer (arrows)
between the base of the epithelial celis of the glands and the adjacent connective tissue. The mucin within the goblet celis is aiso PAS positive. X550
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FIGURE 4.1 m Simple squamous epithelium: surface view of peritoneal mesothelium.
Stain: silver nitrate with hematoxylin. High magnification.

Simple squamous epithelium is common in the body. It covers the surfaces that allow passive
transport of gases or fluids and lines the pleural (thoracic), pericardial (heart), and peritoneal
(abdominal) cavities.
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FIGURE 4.2 m Simple squamous epithelium: peritoneal mesothelium surrounding small
intestine (transverse section). Stain: hematoxylin and eosin. High magnification.
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FIGURE 4.3 m Different epithelial types in the kidney cortex. Stain: Masson trichrome. x120.
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FIGURE 4.4 m Simple columnar epithelium: surface of stomach. Stain: hematoxylin and
eosin. Medium magnification.
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FIGURE 4.5 m Simple columnar epithelium on villi in small intestine: cells with striated
borders (microvilli) and goblet cells. Stain: hematoxylin and eosin. Medium magnification.
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FIGURE 5.3 A Molecular structure of microvilli. a. High maagnification of microvilli from Figure 5.2c. Note the presence of the actin
filaments in the microvilli (arrows), which extend into terminal web in the apical cytoplasm. % 80,000. b, Schematic diagram showing molecular
structure of microvilli and the location of specific actin filament-bundling proteins (fimbrin, espin, and fascin). Note the distribution of myasin
| within the microvilli and myosin i within the terminal web. The spectrin molecules stabilize the actin filaments within the terminal web and
anchor them into the apical plasma membrane.
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FIGURE 5.4 A Molecular structure of stereocilia. a. Electron micrograph of stereocilia from the epididymnis. The cytoplasmic projections are
similar to microvilli, but they are extrermety fong. x20,000. b. Schemnatic diagram showing the molecular structure of stereocilia. They arise from the
apical cell protrusions, having thick stem portions that are interconnected by cytoplasmic bridges. Note the distribution of actin filaments within the
core of the stereacilivm and the actin-associzted proteins, fimbrin and espin, in the elongated portion {eniarged bosd; and a-actinin in the terminal web,
apical cell protrusion, and occasional oytoplasmic bridges between neighboring stereccilia.
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HAGURE E.7 A Molacular structure of dita. This figuse shows 3 three-dimaensional anangemant of microtutides within the cilum and he
beesl ooy Cros-section of the Clium (ighs fustrates e pel of contral miooiutules 3nd the nine SuTound ing microtubiue coutiet= (7 + 7 configu-
o). The moecular Sructuss of the miootutuks coubiet & shown bolow the cross-saction. Note that the A micoiubuie of the doubiat & omposed
of 13 hubulin dimers amanged I 3 Soe-by-sice conhigueation Jower sight), whiraas the B micotubuls & composad of 10 futbuln g mers and shases
tho remaining dimers Wi thosa of he A miootutiule. The dynein arms axtand fom the A mic and makn tempotary omas-bricges with the
B microtubuia of the adjacent doubiet The tasal ooy & anchomed by the stiated oootiet within he ol oytoplasm. Note the presence of the tasl
oot In the midsaction of tha bersl body. The ooss-saction of the bassl Dody (ower ieff) shows the amangement of nine miooiubule ipiets. Thess
shuchues Jorm 3 ring conrected Dy noen mokodes. Each miomtubule coubist of the dium = an axtersion of hwo Inner A and & micoubuios of the
COMEponcing trpat. The C mictotfubuk s shorter and axends only to tha transtional mne. inset a. Bectron micrograph of longhuginally sctoned
i3 froem the owiduct, Tha imiermal sructunes within the of2 are micofutises, The basal Dodies appear ompty becauss of ha atrmancs of e Cantral pelr
of micobubuies in this portion of the dilum. x 30,000 Inset b Becron mizograph of oms-saction of the Clum showing conssponding struchuses
with drawing beiow 180,000




FIGURE 5.11 A Primary clllum In the kidney tubule Is a pri-
mary sensor for the fluld flow. Primary cilia in kidnay function as sen-
sors for the flow of fluid through the tubules. Deflection of the primary
cilium opens the machanoreceptor calcium channels, which are formed
by polycystic kidney disease—associated proteins (pofycystin-1 and
policystin-2). This subseguently initiates the infiux of calcium into the calj,
releasing additional intracellular calcium from the endoplasmic reticulum.
Scanning electron micrograph insef shows primary cilia projecting into the

J he collacting tubule. X 27 000. (Courtesy of Dr. C Craig Tisher.)
J % 276,2 pama
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FIGURE 4.6 m Pseudostratified columnar ciliated epithelium: respiratory passages—trachea.
Stain: hematoxylin and eosin. High magnification.
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FIGURE 5.6 A Ciliated epithellum. Fhotomicrograph of an HEE-
stained specimen of tracheal pseudostratified ciliated epéithelium. The cifia
(C) appear as hair-fike processes extending from the apical surface of the
cells. The dark line immediately below the ciliary processes is produced by
the basal bodies (88) associated with the cifia. X 750.
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FIGURE 4.9 m Stratified squamous nonkeratinized epithelium: esophagus. Stain: hematoxy-
lin and eosin. Medium magnification.
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FIGURE 4.10 m Stratified squamous keratinized epithelium: palm of the hand. Stain:
hematoxylin and eosin. x40.
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FIGURE 4.7 m Transitional epithelium: bladder (unstretched, or relaxed). Stain: hematoxylin
and eosin. High magnification.




3 Venules

S N .
4 Smooth muscle Yok = 8 Smooth muscle

(crosssection) PRSI gl > S s - (. (longiudinal section

FIGURE 4.8 m Transitional epithelium: bladder (stretched). Stain: hematoxylin and eosin.
High magnification.
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FIGURE 4.11 m Stratified cuboidal epithelium: an excretory duct in the salivary gland.
Stain: hematoxylin and eosin. x100.




FIGURE 5.38 A Types of glands and thelir mechanism of secretlon. Thiz diagram shows twi types of glands (exocrine and endocring) and
two types of signaling mechanisms {paracrine and autocring) that are used to infiuence behavior of nearby cells. Note that the three basic types of se-
cretions are shown in cells of the exocrine glands. Merocrine sacretion is the most common and involves exocytosis of the vesicle content at the apical
cefl membrane. The best example of holocrine secretion causing disintegration of secretory cells is seen in sebacecus glands of hair follicles, whereas
apocrine secretion is best observed in mammary giand cells that secrete lipid droplets into milk.




SmpleGlands

Com peund Glands

TABLE 5.5

Classification of Multicellular Glands

Large intastina: Intastinai glands
of tha colon

SKin: eccrine sweat giand

Stomach: mucus-sacrating giands
of the pylonus
Utarus: endometrial glands

Urathra: parauretnral and
perurathral glands

Stomach: mucus-sacrating giands
of cardia
Skinc sebacecus glands

Duoodanum: submucosal giands of
Brunner

Pancreas: exocrine portion

Submanabular salivary gland

Secratory portion of the giand is @
straignt tube formed by the secratory
cells (gonlet calls)

Coled tubular structure is composed

af the sacretory partion located deap
i tha dermis

Branched tubuiar glands with wids
secretory portion are formed by the
secretory cells and producs & VIscous
MUCoUs secratian

Simpie cinar glancs develop 85 an
cutpouching of the transiticnal
eplthedum and are formed by & single
tayer of sacretory calis

Branched acinar gianas with secratory
portions are formed by mucus-
secreting calls; the short, single-duct
portion opans drectly into the lumen

Compound tubulsr giands witn colled

SEcTatory portions &re licated desp
In the SubMUCosa of the duosenum

Compaund scinar glands with alveolar
shaped sacretory units are formed
Dy pyramig-shaped serous-secrating
cells

Compound subuloacinar glands can
have both mucous branched tubukar
and serous tranchad acinar secretory
units; they have serous end-caps
jsamiiunes)




Surface epithelium

FIGURE 4.12 m Unbranched simple tubular exocrine glands: intestinal glands. (A) Diagram
of gland. (B) Transverse section of large intestine. Stain: hematoxylin and eosin. Medium
magnification.
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FIGURE 4.13 m Simple branched tubular exocrine gland

Low magnification.

gland. (B) Transverse section of stomach. Stain: hematoxylin and eosin.




Excretory ducts

FIGURE 4.14 m Coiled tubular exocrine glands: sweat glands. (A) Diagram of gland. (B)
Transverse and three-dimensional view of coiled sweat gland. Stain: hematoxylin and eosin.
Medium magnification.




FIGURE 4.15 m Compound acinar exocrine gland: mammary gland. (A) Diagram of gland.
(B and C) Mammary gland during lactation. Stain: hematoxylin and eosin. (B) Low magnifi-
cation. (C) Medium magnification.
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FIGURE 4.16 m Compound tubuloacinar (exocrine) gland: salivary gland. (A) Diagram of
gland. (B) Submandibular salivary gland. Stain: hematoxylin and eosin. Low magnification.
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FIGURE 4.17 m Compound tubuloacinar (exocrine) gland: submaxillary salivary gland. Stain:
hematoxylin and eosin. x64.




FIGURE 4.18 m Endocrine gland: pancreatic islet. (A) Diagram of pancreatic islet. (B) High
magnification of endocrine and exocrine pancreas. Stain: hematoxylin and eosin. High
magnification.
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FIGURE 4.19 m Endocrine and exocrine pancreas. Stain: Mallory-Azan. x100.
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