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- i ~Seconds  Diagram of a mucus-secreting intestinal goblet cell showing a

) typically constricted base, where the nucleus, mitochondria,
and rough endoplasmic reticulum (RER) are located. The
Amino acids and Monosaccharides . . . . .
monosaccharides  and sulfate protein part of the glycoprotein complex is synthesized in the
endoplasmic reticulum. A well-developed Golgi complex is
present in the supranuclear region. To the right is a scale
indicating the approximate time necessary for each step of
synthesis and secretion.
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Section of intestinal villi stained by the PAS technique, a procedure that
detects some polysaccharides. Note the positive reaction in the goblet
cells and brush border, which consists of microvilli associated with the
sugar-rich cell coat. Counterstained with hematoxylin.
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Glands — Modes of secretion
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Cells of exocrine glands exhibit three different mechanisms for releasing their secretory products: (1)
merocrine, (2) apocrine, and (3) holocrine. The release of the secretory product of merocrine glands
(e.g., parotid gland) occurs via exocytosis; as a result, neither cell membrane nor cytoplasm becomes a
part of the secretion. Although many investigators question the existence of the apocrine mode of
secretion, historically it was believed that in apocrine glands (e.g., lactating mammary gland), a small
portion of the apical cytoplasm is released along with the secretory product. In holocrine glands (e.g.,
sebaceous gland), as a secretory cell matures, it dies and becomes the secretory product.



Multicellular Exocrine Glands
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Figure 4—22. Principal types of exocrine glands. The part of the gland formed by
secretory cells is shown in black; the remainder shows the ducts. The compound
glands have branching ducts.
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Pancreatic acini

The pancreas produces exocrine and endocrine secretions. The
endocrine components of the pancreas, islets of Langerhans, are
scattered among the exocrine secretory acini. The Islets have five cell
types, alpha cells (produce glucagon), beta cells (produce insulin), PP
cells (produce pancreatic polypeptide), G cells (manufacture gastrin),
and delta cells (manufacture somatostatin).

The exocrine pancreas is composed of acini whose lumen is occupied by
centroacinar cells, the beginning of the duct system of the pancreas.
The acinar cells manufacture, store, and release digestive enzymes:
pancreatic amylase, pancreatic lipase, ribonuclease, deoxyribonuclease,
and proenzymes chymotrypsinogen, procarboxypeptidase, elastase,
and. They also manufacture trypsin inhibitor, which protects the cell
from intracellular activation of trypsin. Release of the pancreatic
enzymes is effected by the hormone cholecystokinin (pancreozymin)
manufactured by DNES cells of the small intestine as well as by
acetylcholine released by postganglionic parasympathetic fibers.
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Salivary Glands

The secretory products of these glands assist in the digestive process and are delivered to
the lumen of the alimentary tract by a system of ducts.

By producing saliva, the salivary glands facilitate the process of tasting food, initiate its
digestion, and permit its swallowing. These glands also protect the body by secreting the
antibacterial agents lysozyme and lactoferrin as well as the secretory immunoglobulin IgA.

The major salivary glands are the
1. paired parotid glands..

2. submandibular glands.

3. sublingual gland.

The secretory portions of salivary glands are composed of serous and/or mucous secretory cells
arranged in acini (alveoli) or tubules that are couched by myoepithelial cells, wheras their ducts are
highly branched and range from very small intercalated ducts to very large principal (terminal)
ducts.

Although physically the largest of the salivary glands, the parotid gland produces only about 30% of the
total salivary output; the saliva it produces is serous.

The submandibular gland produces 60% of the total salivary output; although it manufactures a mixed
saliva, the major portion is serous.

The sublingual gland is very small, is composed mostly of mucous acini with serous, and produces a
mixed saliva.
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Salivary Glands

The structure of the submandibular (submaxillary) gland. The
secretory portions are composed of pyramidal serous (light
purple) and mucous (light yellow) cells. Serous cells are typical
protein-secreting cells, with rounded nuclei, accumulation of
rough endoplasmic reticulum in the basal third, and an apex
filled with protein-rich secretory granules. The nuclei of mucous
cells, flattened with condensed chromatin, are located near the
bases of the cells. The short intercalated ducts are lined with
cuboidal epithelium. The striated ducts are composed of
columnar cells with characteristics of ion-transporting cells, such
as basal membrane invaginations and mitochondrial
accumulation.

Myoepithelial cells are shown in the serous secretory end
pieces. 12



Salivary Glands

Myoepithelial cells Intercellular
secretory canaliculi

Myoepithelial cells

Mucous tubule

Serous
demilune

13



Il Glandular Epithelium
B\ Endocrine



Il Glandular Epithelium
B\ Endocrine

ENDOCRINE GLANDULAR
TISSUES

e UNICELLULAR

® CORD and CLUMP

® FOLLICULAR

® NEUROSECRETORY



- Il Glandular Epithelium
o B\ Endocrine
° a. Pancreas Gland

Islets of Langerhans

reticular fibers

pancreatic acini

Fopure 17 24, Dhagram of an islet of Langerhans stained with Mallory-Aran.
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A or alpha cells secrete glucagon. Figure 17 25b Photomicrozraphs of islets of Lungerhans stined with s specinl
B or beta cells secrete insulin. Grimelins sibver stain that reacts with glucagon-secreting cells. X360

D or delta cells secrete somatostatin. T
Several additional minor cells types have been described. 16
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The dark staining cells of the pancreas are exocrine and arranged in acini (sac like
glands with ducts). These cells produce enzymes for the digestive system. At all
magnifications lighter staining patches of cells, the pancreatic islets or
islets of Langerhans (A), are visible. While the three types of cells
that make up the islets can not be distinguished in our preparations, it is
important to know that the alpha cells produce glucogon, and the
beta cells produce insulin. 17



http://www.unomaha.edu/hpa/hormones.html#pancreas
http://www.unomaha.edu/hpa/hormones.html#pancreas
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identify they secret the
hormone calcitonin.
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