HISTOLOGY VIRTUAL LABORATORY
GASTROINTESTINAL SYSTEM
LIP (Slides GI 1, 2)
Identify the outer portion lined by stratified squamous
(keratinized) epithelium. Note the hair follicles and
sebaceous glands (light staining) emptying into a canal
surrounding the follicle. Identify the inner portion (of lip)
lined by stratified squamous (non-keratinized) epithelium.
Deep to the epithelium (inner portion) are numerous
labial glands. Locate the vermillion border on the free
margin. This represents the transition of keratinized to
non-keratinized epithelium. Identify the oris orbicularis
muscle.
TONGUE and TASTE BUDS (Slides GI 3, 4)
Slide GI 3 is a section of cat tongue. Note the
numerous filiform papillae on the dorsum and the
mucous membrane on the ventral surface. Slide GI
4 is a section of monkey tongue illustrating a
circumvallate papilla. Note the deep trough
surrounding the papilla. Opening into the base of
the trough are the glands of Von Ebner. Locate
the taste buds on the lateral wall of the papilla.
TOOTH DEVELOPMENT (Slides GI 5, GI 6)
Slide GI 5 contains a developing tooth. At what stage of
development is it (bud, cap, bell)? Locate the inner enamel
epithelium, outer enamel epithelium, stellate reticulum,
dental papilla, primary dental lamina, and secondary
dental lamina. Note: the secondary lamina is directed
towards the lingual side.
Slide GI 6 contains a tooth in later development. The developing
dental pulp contains mesenchymal cells and fibroblasts. Small
blood vessels are also present. Locate the odontoblasts lining
the periphery of the pulp. Also identify dentin, dentinal tubules,
enamel (rods), ameloblasts and outer enamel epithelium.
Towards the deeper part of the tooth, some stellate reticulum
can be seen. Locate the developing alveolar bone.

SALIVARY GLANDS (Slides GI 7-9)
Study the salivary glands on slides GI 7 (parotid), GI 8
(submandibular), and GI 9 (sublingual) and be able to
distinguish the three based on the relative density of serous
and mucous cells. Identify serous units, mucous units with
serous demilunes, intralobular (striated) ducts and
interlobular ducts. Can you locate any intercalated ducts
(cross-section of these ducts is smaller the that of a secretory
unit)?. Are the salivary glands merocrine (eccrine), apocrine or
holocrine?
ESOPHAGUS (Slides GI 10, 11)
Study slides GI 10 and GI 11. Note the arrangement of the
various layers. Glands may be absent on some slides.
Which 1/3 of the esophagus is your section from? On GI 10,
Make sure you see the epithelium. Note the thickness of the
muscularis mucosae, and the vessels in the submucosa.
What kind of muscle cells do you see in the muscularis
externa? Identify both circular and longitudinal layers. Find
vessels and nerve plexuses in between the layers. On slide
GI 11, note how ragged the submucosa looks, with numerous
parallel knife marks. What kind of muscle cells are present in the muscularis
externa?

STOMACH (Slides GI 12,13)
Study slides 12 & 13. Identify the surface mucous cells and
how these same cells extend into the pits. Note the glandular
regions, including the neck with its neck mucous cells and
parietal cells, and the base of the gland with chief cells
and parietal cells. Around the rest of the Mucosa, find the
lamina propria, and muscularis mucosae. Next note the
submucosa, and muscularis externa (try to identify all
three layers of muscle; can you find myenteric plexuses?)
and serosa (what tissues comprise the outermost layers?)
Note GI 12 is a typical paraffin-embedded slide, while GI 13 is a plastic slide.
Which one shows more detail? Which is most commonly seen in histopath labs in
the medical center?
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“SMALL INTESTINE” (Slide GI 14)
This slide has three tissues on it. They are, in order,
from left to right, Duodenum, Ileum, and Jejunum.
(normally they put the slides in order duodenumjejunum-ileum, but being familiar with this slide and
knowing the tissues, I noticed that ileum and jejunum were reversed). Because an
entire circular section is present, the tissue is clearly not human, but it is
nonetheless useful to discover general structures in the small intestine.
DUODENUM (Slides GI 14, 15)
Study the duodenum on slides 14 and 15. Note Villi, Crypts,
and numerous submucosal glands on both slides. In the
Mucosa, identify the goblet cells and simple columnar
cells with microvilli on the surface. Note glands, and at their
base the Paneth cells. What is the nature or their secretory
product? Try to find muscularis mucosae, but note that this layer is frequently
disrupted by Brunner's glands in the submucosa. On slide GI 15 you will see
plicae circulares with submucosa in the center. Slide 14 has no obvious plicae
circulares.

JEJUNUM and ILEUM Slides (GI 14, 16, 17)
Study slides 14, 16 and 17.
Review the same
morphological characteristics as the duodenum as
discussed above in relation to slides 14 and 15. Compare
and contrast the histological features of the duodenum
with those of the jejunum and ileum.
Note how
conspicuous the villi are, and how thin the muscularis
mucosae is. Try to locate the myenteric plexuses in
between the layers of muscularis externa. In the villus mucosa, try to locate the
lacteals, though this may be difficult in slides GI 16 and 17. Note the
accumulations of nodular lymphatic tissue in the ileum seen in slide GI 17 (the
Peyer’s Patches are on the left, the normal gut is on the right). Note that on GI 17
the type of fixation has caused the tissue to curl
backwards on itself, so the mucosa appears to be on the
“outside” and the muscularis externa on the “inside.” The
accumulations of lymphocytes in the mucosa are known
as Peyer's patches. Clusters are germinal centers and
have a high concentration of B-cells. Slide GI 16 shows
Jejunum with plicae circulares; note the lacteals may
contain a flocculent material, remnants of proteins caught
in the lacteal during fixation.
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RECTAL-ANAL JUNCTION (Slide GI 18)
This slide is has the epithelium hanging
onto the bottom of this slide of tissue.
Note the rectal mucosa on the far right
side of the slide, and see how it grades into the stratified squamous epithelium of
the anal canal on the left end. Also note the valve near the center.
LIVER (Slides GI 19, 20)
Locate Glisson's capsule.
Locate the trabecular
extensions of the capsule and subsequent branching, which
demarcate the hepatic (classic) lobules. Study the position
of the portal canals and their contents: connective tissue,
portal vein, hepatic artery, lymphatic vessels, and bile
ducts. Identify liver sinusoids lined with endothelial
cells. The sinusoids conduct blood from the portal vein and
hepatic artery to the central vein of the hepatic lobule.
Note the structure and organization of the hepatocytes. several of which may be
binucleated. Many of these cells appear vacuolated indicating the former location
of lipid and glycogen.
GALL BLADDER

(Slide GI 21)

Study the mucosa, which is comprised of
simple columnar epithelium, with microvilli
(why microvilli?) and a lamina propria. Note
that the mucosa consists of many folds. The
muscularis consists of bands of smooth
muscle. Do your sections contain a serosa or an adventitia?
PANCREAS (Slides GI 22, 23, 24))
View first under low magnification and note the indistinct lobulation of the organ by
thin connective tissue septa. Locate within the lobules spherical aggregations of
lightly staining cells that comprise the Islets of Langerhans (endocrine pancreas).
The remainder of the glandular cells in the lobule are serous cells, small groups of
which are organized into serous acini (exocrine pancreas).
The acini are drained by intercalated ducts lined by simple
squamous or low cuboidal epithelium. These drain into
intralobular ducts, which are surrounded by a scant
amount of loose connective tissue. These latter ducts then
drain into interlobular ducts located between the lobules.
Blood vessels often accompany the excretory ducts.
Identify the zymogen granules within the cells of the acini.
Centroacinar cells are lightly staining cells in the lumen of the serous acini.
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