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     70. “To get ability to demonstrate on preparations the structure of mouth cavity, teeth, pharynx”.
The oral cavity is formed by the cheeks, lips, hard and soft palate, tongue and oral diaphragm. The oral cavity consists of two parts: the oral vestibule and the oral cavity proper. The vestibule is limited above and below by the reflection of the mucous membrane from the lips and cheeks to the gums. The substance of the lips is made up by the orbicularis oris muscle and the muscles that radiate from the lips into the face. Also included are the labial blood vessels and nerves, connective tissue, and many small salivary glands. The philtrum is the shallow vertical groove seen in the midline on the outer surface of the upper lip. Median folds of mucous membrane the labial frenulae connect the inner surface of the lips to the gums. Lips are red to reddish brown because of blood vessels close to the surface. The numerous sensory receptors in the lips aid in determining the temperature and texture of food.The cheeks form the lateral walls of the oral cavity. They consist of outer layers of skin, subcutaneous fat, facial muscles that assist in manipulating food in the oral cavity, and inner linings of moistened stratified squamous epithelium. The anterior portion of the cheeks terminates in the superior and inferior lips that surround the oral orifice. The duct of the parotid salivary gland opens on a small papilla into the vestibule opposite the upper second molar tooth.The gingivae (gums) are composed of fibrous tissue covered with mucous membrane. The gingiva proper (attached gingiva) is firmly attached to the alveolar processes of the jaws and the necks of the teeth. The gingiva proper is normally pink, stippled, and keratinizing. The oral cavity proper is the space between the upper and the lower dental arches or arcades and has a roof and a floor.The roof of the mouth is formed by the hard palate in front and the soft palate behind.The floor is formed largely by the anterior two thirds of the tongue and by the reflection of the mucous membrane from the sides of the tongue to the gum of the mandible. A fold of mucous membrane called the frenulum of the tongue connects the undersurface of the tongue in the midline to the floor of the mouth. Lateral to the frenulum, the mucous membrane forms a fringed fold, the plica fimbriata.The submandibular duct of the submandibular gland opens onto the floor of the mouth on the summit of a small papilla on either side of the frenulum of the tongue. The sublingual gland projects up into the mouth, producing a low fold of mucous membrane, the sublingual fold. Numerous ducts of the gland open on the summit of the fold.The palate forms the roof of the mouth and the floor of the nasal cavity. It is divided into two parts: the hard palate in front and the soft palate behind.The hard palate is formed by the palatine processes of the maxillae and the horizontal plates of the palatine bones. It is continuous behind with the soft palate.The soft palate is a mobile fold attached to the posterior border of the hard palate. Its free posterior border presents in the midline a conical projection called the uvula. The soft palate is continuous at the sides with the lateral wall of the pharynx.The soft palate is composed of mucous membrane, palatine aponeurosis, and muscles.The mucous membrane covers the upper and lower surfaces of the soft palate.The palatine aponeurosis is a fibrous sheet attached to the posterior border of the hard palate. It is the expanded tendon of the tensor veli palatini muscle.The muscles of the soft palate are the tensor veli palatini, the levator veli palatini, the palatoglossus, the palatopharyngeus, and the musculus uvulae. The muscle fibers of the tensor veli palatini converge as they descend from their origin to form a narrow tendon, which turns medially around the pterygoid hamulus. The tendon, together with the tendon of the opposite side, expands to form the palatine aponeurosis. When the muscles of the two sides contract, the soft palate is tightened so that the soft palate may be moved upward or downward as a tense sheet.The palatoglossal arch is a fold of mucous membrane containing the palatoglossus muscle, which extends from the soft palate to the side of the tongue. The palatoglossal arch marks where the mouth becomes the pharynx.The palatopharyngeal arch is a fold of mucous membrane behind the palatoglossal arch that runs downward and laterally to join the pharyngeal wall. The muscle contained within the fold is the palatopharyngeus muscle. The palatine tonsils, which are masses of lymphoid tissue, are located between the palatoglossal and palatopharyngeal arches.The fauces is the space between the cavity of the mouth and the pharynx. The fauces is bounded superiorly by the soft palate, inferiorly by the root of the tongue, and laterally by the pillars of the fauces, the palatoglossal and palatopharyngeal arches. The isthmus of the fauces is the short constricted space that establishes the connection between the oral cavity proper and the oropharynx. The isthmus is bounded anteriorly by the palatoglossal folds and posteriorly by the palatopharyngeal folds. The palatine tonsils, often referred to as tonsils are masses of lymphoid tissue, one on each side of the oropharynx. Each tonsil is in a tonsillar sinus (fossa), bounded by the palatoglossal and palatopharyngeal arches and the tongue.

Parts and Structure of the Teeth

A tooth has a crown, neck, and root. The crown projects from the gingiva. The neck is between the crown and the root. The root is fixed in the tooth socket by the periodontium; the number of roots varies. Most of the tooth is composed of dentin, which is covered by enamel over the crown and cement over the root. The pulp cavity contains connective tissue, blood vessels, and nerves. The root canal (pulp canal) transmits the nerves and vessels to and from the pulp cavity through the apical foramen.
The roots of the teeth are connected to the bone of the alveolus by a springy suspension forming a special type of fibrous joint called a dento-alveolar syndesmosis or gomphosis. The periodontium (periodontal membrane) is composed of collagenous fibers that extend between the cement of the root and the periosteum of the alveolus. It is abundantly supplied with tactile, pressoreceptive nerve endings, lymph capillaries, and glomerular blood vessels that act as hydraulic cushioning to curb axial masticatory pressure. Pressoreceptive nerve endings are capable of receiving changes in pressure as stimuli.

The Tongue

The tongue is divided into right and left halves by a median fibrous septum. The mucous membrane of the upper surface of the tongue can be divided into anterior and posterior parts by a V-shaped sulcus, the sulcus terminalis. The apex of the sulcus projects backward and is marked by a small pit, the foramen cecum. The sulcus serves to divide the tongue into the anterior two thirds, or oral part, and the posterior third, or pharyngeal part. The foramen cecum is an embryologic remnant. The tongue has a root, a body, an apex, a curved dorsum, and an inferior surface. The root of the tongue is the part of the tongue that rests on the floor of the mouth. It is usually defined as the posterior third of the tongue. The body of the tongue is the anterior two thirds of the tongue. The apex (tip) of the tongue is the anterior end of the body, which rests against the incisor teeth. The body and apex of the tongue are extremely mobile.

The dorsum (dorsal surface) of the tongue is the posterosuperior surface, which is located partly in the oral cavity and partly in the oropharynx. It is characterized by a V-shaped groove, the terminal sulcus or groove (L. sulcus terminalis), the angle of which points posteriorly to the foramen cecum. This small pit, frequently absent, is the non-functional remnant of the proximal part of the embryonic thyroglossal duct from which the thyroid gland. The terminal sulcus divides the dorsum of the tongue into the anterior (oral) part in the oral cavity proper and the posterior (pharyngeal) part in the oropharynx. The margin of the tongue is related on each side to the lingual gingivae and lateral teeth. The mucous membrane on the anterior part of the tongue is rough because of the presence of numerous small lingual papillae:
· Vallate papillae: Large and flat topped, they lie directly anterior to the terminal sulcus and are arranged in a V-shaped row. They are surrounded by deep moat-like trenches, the walls of which are studded with taste buds. The ducts of the serous glands of the tongue open into the trenches.

· Foliate papillae: Small lateral folds of the lingual mucosa. They are poorly developed in humans.

· Filiform papillae: Long and numerous, they contain afferent nerve endings that are sensitive to touch. These scaly, conical projections are pinkish gray and are arranged in V-shaped rows that are parallel to the terminal sulcus, except at the apex, where they tend to be arranged transversely.

· Fungiform papillae: Mushroom shaped pink or red spots, they are scattered among the filiform papillae but are most numerous at the apex and margins of the tongue.

The vallate, foliate, and most of the fungiform papillae contain taste receptors in the taste buds.
The mucous membrane over the anterior part of the dorsum of the tongue is thin and closely attached to the underlying muscle. A shallow midline groove of the tongue divides the tongue into right and left halves. 

The mucous membrane of the posterior part of the tongue is thick and freely movable. It has no lingual papillae, but the underlying lymphoid nodules give this part of the tongue an irregular, cobblestone appearance. The lymphoid nodules are known collectively as the lingual tonsil. The pharyngeal part of the tongue constitutes the anterior wall of the oropharynx and can be inspected only with a mirror or downward pressure on the tongue with a tongue depressor.

The inferior surface of the tongue is covered with a thin, transparent mucous membrane through which one can see the underlying veins. This surface is connected to the floor of the mouth by a midline fold called the frenulum of the tongue. The frenulum allows the anterior part of the tongue to move freely. On each side of the frenulum, a deep lingual vein is visible through the thin mucous membrane. A sublingual caruncle (papilla) is present on each side of the base of the lingual frenulum that includes the opening of the submandibular duct from the submandibular salivary gland.

Extrinsic Muscles of the Tongue

The extrinsic muscles (genioglossus, hyoglossus, styloglossus, and palatoglossus) originate outside the tongue and attach to it. They mainly move the tongue but they can alter its shape as well.

Intrinsic Muscles of the Tongue

The superior and inferior longitudinal, transverse, and vertical muscles are confined to the tongue. They have their attachments entirely within the tongue and are not attached to bone. The superior and inferior longitudinal muscles act together to make the tongue short and thick and to retract the protruded tongue. The transverse and vertical muscles act simultaneously to make the tongue long and narrow, which may push the tongue against the incisor teeth or protrude the tongue from the open mouth (especially when acting with the posterior inferior part of the genioglossus).

There are four basic taste sensations: sweet, salty, sour, and bitter. Sweetness is detected at the apex, saltiness at the lateral margins, and sourness and bitterness at the posterior part of the tongue. All other вЂњtastesвЂќ expressed by gourmets are olfactory (smell and aroma).

The Salivary Glands

The salivary glands are the parotid, submandibular, and sublingual glands. 
Parotid Gland

The parotid gland is the largest salivary gland and is composed mostly of serous acini. It lies in a deep hollow below the external auditory meatus, behind the ramus of the mandible, and in front of the sternocleidomastoid muscle. The facial nerve divides the gland into superficial and deep lobes. The parotid duct emerges from the anterior border of the gland and passes forward over the lateral surface of the masseter. It enters the vestibule of the mouth upon a small papilla opposite the upper second molar tooth .

Submandibular Gland

The submandibular gland consists of a mixture of serous and mucous acini. It lies beneath the lower border of the body of the mandible and is divided into superficial and deep parts by the mylohyoid muscle. The deep part of the gland lies beneath the mucous membrane of the mouth on the side of the tongue. The submandibular duct emerges from the anterior end of the deep part of the gland and runs forward beneath the mucous membrane of the mouth. It opens into the mouth on a small papilla, which is situated at the side of the frenulum of the tongue.

Sublingual Gland

The sublingual gland lies beneath the mucous membrane (sublingual fold) of the floor of the mouth, close to the frenulum of the tongue. It has both serous and mucous acini, with the latter predominating. The sublingual ducts (8 to 20 in number) open into the mouth on the summit of the sublingual fold.

The Pharynx

The pharynx is situated behind the nasal cavities, the mouth, and the larynx and may be divided into nasal, oral, and laryngeal parts. The pharynx is funnel shaped, its upper, wider end lying under the skull and its lower, narrow end becoming continuous with the esophagus opposite the sixth cervical vertebra. The pharynx has a musculomembranous wall, which is deficient anteriorly. Here, it is replaced by the posterior openings into the nose (choanae), the opening into the mouth, and the inlet of the larynx. By means of the auditory tube, the mucous membrane is also continuous with that of the tympanic cavity.

Muscles of the Pharynx

The muscles in the wall of the pharynx consist of the superior, middle, and inferior constrictor muscles, whose fibers run in a somewhat circular direction, and the stylopharyngeus and salpingopharyngeus muscles, whose fibers run in a somewhat longitudinal direction.

The three constrictor muscles extend around the pharyngeal wall to be inserted into a fibrous band or raphe that extends from the pharyngeal tubercle on the basilar part of the occipital bone of the skull down to the esophagus. The three constrictor muscles overlap each other so that the middle constrictor lies on the outside of the lower part of the superior constrictor and the inferior constrictor lies outside the lower part of the middle constrictor.
The pharynx is divided into three parts: the nasal pharynx, the oral pharynx, and the laryngeal pharynx.

Nasal Pharynx

This lies above the soft palate and behind the nasal cavities. In the submucosa of the roof is a collection of lymphoid tissue called the pharyngeal tonsil. The pharyngeal isthmus is the opening in the floor between the soft palate and the posterior pharyngeal wall. On the lateral wall is the opening of the auditory tube, the elevated ridge of which is called the tubal elevation . The pharyngeal recess is a depression in the pharyngeal wall behind the tubal elevation. The salpingopharyngeal fold is a vertical fold of mucous membrane covering the salpingopharyngeus muscle.

Oral Pharynx

This lies behind the oral cavity. The floor is formed by the posterior one third of the tongue and the interval between the tongue and epiglottis. In the midline is the median glossoepiglottic fold, and on each side the lateral glossoepiglottic fold. The depression on each side of the median glossoepiglottic fold is called the vallecula.

On the lateral wall on each side are the palatoglossal and the palatopharyngeal arches or folds and the palatine tonsils between them. The palatoglossal arch is a fold of mucous membrane covering the palatoglossus muscle. The interval between the two palatoglossal arches is called the oropharyngeal isthmus and marks the boundary between the mouth and pharynx. The palatopharyngeal arch is a fold of mucous membrane covering the palatopharyngeus muscle. The recess between the palatoglossal and palatopharyngeal arches is occupied by the palatine tonsil.

Laryngeal Pharynx

This lies behind the opening into the larynx. The lateral wall is formed by the thyroid cartilage and the thyrohyoid membrane. The piriform fossa is a depression in the mucous membrane on each side of the laryngeal inlet.

Crossing of Air and Food Pathways in the Pharynx

It is in the pharynx that the air and food pathways cross. This is made possible by the presence of the soft palate, which serves as a flap-valve. This flap shuts off the mouth from the oropharynx, for example, during the process of chewing food so that breathing may continue unaffected. The completely raised soft palate can shut off the nasopharynx from the oropharynx, thus preventing food entering the nasopharynx in swallowing. When it is desirable to direct the maximum amount of air in and out of the larynx, the soft palate is raised to direct air through the mouth rather than the narrow cavities of the nose. Such an arrangement permits the expectoration of mucus from the respiratory system through the mouth. It also allows the maximum expiration of air through the mouth as in the use of wind instruments such as the trumpet.
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72. To get ability to demonstrate on preparations the structure, parts of esophagus and stomach.

The Esophagus

The esophagus is a muscular tube about 25 cm long, extending from the pharynx to the stomach. It begins at the level of the cricoid cartilage, opposite the body of the sixth cervical vertebra. It commences in the midline, but as it descends through the neck, it inclines to the left side. It passes through the diaphragm at the level of the 10th thoracic vertebra to join the stomach. In the neck, the esophagus lies in front of the vertebral column; laterally, it is related to the lobes of the thyroid gland; and anteriorly, it is in contact with the trachea and the recurrent laryngeal nerves.

In the thorax, it passes downward and to the left through the superior and then the posterior mediastinum. At the level of the sternal angle, the aortic arch pushes the esophagus over to the midline.

The relations of the thoracic part of the esophagus from above downward are as follows:

· Anteriorly: The trachea and the left recurrent laryngeal nerve; the left principal bronchus, which constricts it; and the pericardium, which separates the esophagus from the left atrium. 

· Posteriorly: The bodies of the thoracic vertebrae; the thoracic duct; the azygos veins; the right posterior intercostal arteries; and, at its lower end, the descending thoracic aorta.

· Right side: The mediastinal pleura and the terminal part of the azygos vein.

· Left side: The left subclavian artery, the aortic arch, the thoracic duct, and the mediastinal pleura.

Inferiorly to the level of the roots of the lungs, the vagus nerves leave the pulmonary plexus and join with sympathetic nerves to form the esophageal plexus. The left vagus lies anterior to the esophagus and the right vagus lies posterior. At the opening in the diaphragm, the esophagus is accompanied by the two vagi, branches of the left gastric blood vessels, and lymphatic vessels. Fibers from the right crus of the diaphragm pass around the esophagus in the form of a sling.

In the abdomen, the esophagus descends for about 1.3 cm and then enters the stomach. It is related to the left lobe of the liver anteriorly and to the left crus of the diaphragm posteriorly.

Stomach

The stomach is the dilated portion of the alimentary canal and has three main functions: It stores food (in the adult it has a capacity of about 1500 mL), it mixes the food with gastric secretions to form a semifluid chyme, and it controls the rate of delivery of the chyme to the small intestine so that efficient digestion and absorption can take place.

The stomach is situated in the upper part of the abdomen, extending from beneath the left costal margin region into the epigastric and umbilical regions. Much of the stomach lies under cover of the lower ribs. It is roughly J-shaped and has two openings, the cardiac and pyloric orifices; two curvatures, the greater and lesser curvatures; and two surfaces, an anterior and a posterior surface.

The stomach is relatively fixed at both ends but is very mobile in between. It tends to be high and transversely arranged in the short, obese person (steer-horn stomach) and elongated vertically in the tall, thin person (J-shaped stomach). Its shape undergoes considerable variation in the same person and depends on the volume of its contents, the position of the body, and the phase of respiration.

The stomach is divided into the following parts:

· Fundus: This is dome-shaped and projects upward and to the left of the cardiac orifice. It is usually full of gas.

· Body: This extends from the level of the cardiac orifice to the level of the incisura angularis, a constant notch in the lower part of the lesser curvature.

· Pyloric antrum: This extends from the incisura angularis to the pylorus.

· Pylorus: This is the most tubular part of the stomach. The thick muscular wall is called the pyloric sphincter, and the cavity of the pylorus is the pyloric canal.

The lesser curvature forms the right border of the stomach and extends from the cardiac orifice to the pylorus. It is suspended from the liver by the lesser omentum. The greater curvature is much longer than the lesser curvature and extends from the left of the cardiac orifice, over the dome of the fundus, and along the left border of the stomach to the pylorus. The gastrosplenic omentum (ligament) extends from the upper part of the greater curvature to the spleen, and the greater omentum extends from the lower part of the greater curvature to the transverse colon.

The cardiac orifice is where the esophagus enters the stomach. Although no anatomic sphincter can be demonstrated here, a physiologic mechanism exists that prevents regurgitation of stomach contents into the esophagus.

The pyloric orifice is formed by the pyloric canal, which is about 2.5 cm long. The circular muscle coat of the stomach is much thicker here and forms the anatomic and physiologic pyloric sphincter. The pylorus lies on the transpyloric plane, and its position can be recognized by a slight constriction on the surface of the stomach. The pyloric sphincter controls the outflow of gastric contents into the duodenum. The sphincter receives motor fibers from the sympathetic system and inhibitory fibers from the vagi. In addition, the pylorus is controlled by local nervous and hormonal influences from the stomach and duodenal walls. For example, the stretching of the stomach due to filling will stimulate the myenteric nerve plexus in its wall and reflexly cause relaxation of the sphincter.

The mucous membrane of the stomach is thick and vascular and is thrown into numerous folds, or rugae, that are mainly longitudinal in direction. The folds flatten out when the stomach is distended.

The muscular wall of the stomach contains longitudinal fibers, circular fibers, and oblique fibers.

The peritoneum (visceral peritoneum) completely surrounds the stomach. It leaves the lesser curvature as the lesser omentum and the greater curvature as the gastrosplenic omentum and the greater omentum.

Relations

· Anteriorly: The anterior abdominal wall, the left costal margin, the left pleura and lung, the diaphragm, and the left lobe of the liver.

· Posteriorly: The lesser sac, the diaphragm, the spleen, the left suprarenal gland, the upper part of the left kidney, the splenic artery, the pancreas, the transverse mesocolon, and the transverse colon.
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74. To get ability to demonstrate on preparations the structure, parts of the small and large intestine.
Small Intestine

Duodenum

The duodenum joins the stomach to the jejunum. The duodenum is situated in the epigastric and umbilical regions and, for purposes of description, is divided into four parts: superior or horizontal, descendens, inferior, ascendens. About halfway down its medial border, the bile duct and the main pancreatic duct pierce the duodenal wall. They unite to form the ampulla that opens on the summit of the major duodenal papilla. The accessory pancreatic duct, if present, opens into the duodenum a little higher up on the minor duodenal papilla. The fourth part of the duodenum runs upward and to the left to the duodenojejunal flexure. The flexure is held in position by a peritoneal fold, the ligament of Treitz, which is attached to the right crus of the diaphragm.

The mucous membrane of the duodenum is thick. In the first part of the duodenum it is smooth. In the remainder of the duodenum it is thrown into numerous circular folds called the plicae circulares.

Jejunum and Ileum

The jejunum and ileum measure about 6 m long; the upper two fifths of this length make up the jejunum. Each has distinctive features, but there is a gradual change from one to the other. The jejunum begins at the duodenojejunal flexure, and the ileum ends at the ileocecal junction.

The coils of jejunum and ileum re freely mobile and are attached to the posterior abdominal wall by a fan-shaped fold of peritoneum known as the mesentery of the small intestine. The long free edge of the fold encloses the mobile intestine. The short root of the fold is continuous with the parietal peritoneum on the posterior abdominal wall along a line that extends downward and to the right from the left side of the second lumbar vertebra to the region of the right sacroiliac joint. The root of the mesentery permits the entrance and exit of the branches of the superior mesenteric artery and vein, lymph vessels, and nerves into the space between the two layers of peritoneum forming the mesentery.

In the living, the jejunum can be distinguished from the ileum by the following features:

· The jejunum lies coiled in the upper part of the peritoneal cavity below the left side of the transverse mesocolon; the ileum is in the lower part of the cavity and in the pelvis.

· The jejunum is wider bored, thicker walled, and redder than the ileum. The jejunal wall feels thicker because the permanent infoldings of the mucous membrane, the plicae circulares, are larger, more numerous, and closely set in the jejunum, whereas in the upper part of the ileum they are smaller and more widely separated and in the lower part they are absent. 

· The jejunal mesentery is attached to the posterior abdominal wall above and to the left of the aorta, whereas the ileal mesentery is attached below and to the right of the aorta.

· The jejunal mesenteric vessels form only one or two arcades, with long and infrequent branches passing to the intestinal wall. The ileum receives numerous short terminal vessels that arise from a series of three or four or even more arcades.

· At the jejunal end of the mesentery, the fat is deposited near the root and is scanty near the intestinal wall. At the ileal end of the mesentery the fat is deposited throughout so that it extends from the root to the intestinal wall.

· Aggregations of lymphoid tissue (Peyer's patches) are present in the mucous membrane of the lower ileum along the antimesenteric border. In the living these may be visible through the wall of the ileum from the outside.

Large Intestine

The large intestine extends from the ileum to the anus. It is divided into the cecum, appendix, ascending colon, transverse colon, descending colon, and sigmoid colon. The rectum and anal canal are considered in the sections on the pelvis and perineum. The primary function of the large intestine is the absorption of water and electrolytes and the storage of undigested material until it can be expelled from the body as feces.

Cecum

The cecum is that part of the large intestine that lies below the level of the junction of the ileum with the large intestine. It is a blind-ended pouch that is situated in the right iliac fossa. It is about 6 cm long and is completely covered with peritoneum. It possesses a considerable amount of mobility, although it does not have a mesentery. Attached to its posteromedial surface is the appendix. The presence of peritoneal folds in the vicinity of the cecum creates the superior ileocecal, the inferior ileocecal, and the retrocecal recesses.

As in the colon, the longitudinal muscle is restricted to three flat bands, the teniae coli, which converge on the base of the appendix and provide for it a complete longitudinal muscle. The cecum is often distended with gas and can then be palpated through the anterior abdominal wall in the living patient.

The terminal part of the ileum enters the large intestine at the junction of the cecum with the ascending colon. The opening is provided with two folds, or lips, which form the so-called ileocecal valve (see below). The appendix communicates with the cavity of the cecum through an opening located below and behind the ileocecal opening.

Ileocecal Valve

A rudimentary structure, the ileocecal valve consists of two horizontal folds of mucous membrane that project around the orifice of the ileum. The valve plays little or no part in the prevention of reflux of cecal contents into the ileum. The circular muscle of the lower end of the ileum (called the ileocecal sphincter by physiologists) serves as a sphincter and controls the flow of contents from the ileum into the colon. The smooth muscle tone is reflexly increased when the cecum is distended; the hormone gastrin, which is produced by the stomach, causes relaxation of the muscle tone.

Appendix

The appendix is a narrow, muscular tube containing a large amount of lymphoid tissue. It varies in length from 8 to 13 cm. The base is attached to the posteromedial surface of the cecum about 2.5 cm below the ileocecal junction. The remainder of the appendix is free. It has a complete peritoneal covering, which is attached to the mesentery of the small intestine by a short mesentery of its own, the mesoappendix. The mesoappendix contains the appendicular vessels and nerves.

The appendix lies in the right iliac fossa, and in relation to the anterior abdominal wall its base is situated one third of the way up the line joining the right anterior superior iliac spine to the umbilicus (McBurney's point). Inside the abdomen, the base of the appendix is easily found by identifying the teniae coli of the cecum and tracing them to the base of the appendix, where they converge to form a continuous longitudinal muscle coat. The tip of the appendix is subject to a considerable range of movement and may be found in the following positions: (a) hanging down into the pelvis against the right pelvic wall, (b) coiled up behind the cecum, (c) projecting upward along the lateral side of the cecum, and (d) in front of or behind the terminal part of the ileum. The first and second positions are the most common sites.

Ascending Colon

The ascending colon is about 13 cm long and lies in the right lower quadrant. It extends upward from the cecum to the inferior surface of the right lobe of the liver, where it turns to the left, forming the right colic flexure, and becomes continuous with the transverse colon. The peritoneum covers the front and the sides of the ascending colon, binding it to the posterior abdominal wall.

Transverse Colon

The transverse colon is about 38 cm long and extends across the abdomen, occupying the umbilical region. It begins at the right colic flexure below the right lobe of the liver and hangs downward, suspended by the transverse mesocolon from the pancreas. It then ascends to the left colic flexure below the spleen. The left colic flexure is higher than the right colic flexure and is suspended from the diaphragm by the phrenicocolic ligament.

The transverse mesocolon, or mesentery of the transverse colon, suspends the transverse colon from the anterior border of the pancreas. The mesentery is attached to the superior border of the transverse colon, and the posterior layers of the greater omentum are attached to the inferior border. Because of the length of the transverse mesocolon, the position of the transverse colon is extremely variable and may sometimes reach down as far as the pelvis.

Descending Colon

The descending colon is about 25 cm long and lies in the left upper and lower quadrants. It extends downward from the left colic flexure, to the pelvic brim, where it becomes continuous with the sigmoid colon. The peritoneum covers the front and the sides and binds it to the posterior abdominal wall.

Sigmoid Colon

The sigmoid colon is 25 to 38 cm long and begins as a continuation of the descending colon in front of the pelvic brim. Below, it becomes continuous with the rectum in front of the third sacral vertebra. The sigmoid colon is mobile and hangs down into the pelvic cavity in the form of a loop.

The sigmoid colon is attached to the posterior pelvic wall by the fan-shaped sigmoid mesocolon.
Rectum

The rectum is about 13 cm long and begins in front of the third sacral vertebra as a continuation of the sigmoid colon. It passes downward, following the curve of the sacrum and coccyx, and ends in front of the tip of the coccyx by piercing the pelvic diaphragm and becoming continuous with the anal canal. The lower part of the rectum is dilated to form the rectal ampulla.
The rectum deviates to the left, but it quickly returns to the median plane. On lateral view, the rectum follows the anterior concavity of the sacrum before bending downward and backward at its junction with the anal canal.The puborectalis portion of the levator ani muscles forms a sling at the junction of the rectum with the anal canal and pulls this part of the bowel forward, producing the anorectal angle.

The peritoneum covers the anterior and lateral surfaces of the first third of the rectum and only the anterior surface of the middle third, leaving the lower third devoid of peritoneum.

The muscular coat of the rectum is arranged in the usual outer longitudinal and inner circular layers of smooth muscle. The three teniae coli of the sigmoid colon, however, come together so that the longitudinal fibers form a broad band on the anterior and posterior surfaces of the rectum.

The mucous membrane of the rectum, together with the circular muscle layer, forms two or three semicircular permanent folds called the transverse folds of the rectum; they vary in position.

In the female, the upper two thirds of the rectum, which is covered by peritoneum, is related to the sigmoid colon and coils of ileum that occupy the rectouterine pouch (pouch of Douglas). The lower third of the rectum, which is devoid of peritoneum, is related to the posterior surface of the vagina.
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76. To get ability to demonstrate on preparations the structure of liver, gall-bladder and pancreas.

Liver

The liver is the largest gland in the body and has a wide variety of functions. The liver occupies the upper part of the abdominal cavity just beneath the diaphragm. The greater part of the liver is situated under cover of the right costal margin, and the right hemidiaphragm separates it from the pleura, lungs, pericardium, and heart. The liver extends to the left to reach the left hemidiaphragm. The convex upper surface of the liver is molded to the undersurface of the domes of the diaphragm. The posteroinferior, or visceral surface, is molded to adjacent viscera and is therefore irregular in shape; it lies in contact with the abdominal part of the esophagus, the stomach, the duodenum, the right colic flexure, the right kidney and suprarenal gland, and the gallbladder.

The liver may be divided into a large right lobe and a small left lobe by the attachment of the peritoneum of the falciform ligament. The right lobe is further divided into a quadrate lobe and a caudate lobe by the presence of the gallbladder, the fissure for the ligamentum teres, the inferior vena cava, and the fissure for the ligamentum venosum. Experiments have shown that, in fact, the quadrate and caudate lobes are a functional part of the left lobe of the liver. Thus, the right and left branches of the hepatic artery and portal vein, and the right and left hepatic ducts, are distributed to the right lobe and the left lobe (plus quadrate plus caudate lobes), respectively. Apparently, the two sides overlap very little.

The porta hepatis, or hilum of the liver, is found on the posteroinferior surface and lies between the caudate and quadrate lobes. The upper part of the free edge of the lesser omentum is attached to its margins. In it lie the right and left hepatic ducts, the right and left branches of the hepatic artery, the portal vein, and sympathetic and parasympathetic nerve fibers. A few hepatic lymph nodes lie here; they drain the liver and gallbladder and send their efferent vessels to the celiac lymph nodes.

The liver is completely surrounded by a fibrous capsule but only partially covered by peritoneum. The liver is made up of liver lobules. The central vein of each lobule is a tributary of the hepatic veins. In the spaces between the lobules are the portal canals, which contain branches of the hepatic artery, portal vein, and a tributary of a bile duct (portal triad). The arterial and venous blood passes between the liver cells by means of sinusoids and drains into the central vein.

Important Relations

· Anteriorly: Diaphragm, right and left costal margins, right and left pleura and lower margins of both lungs, xiphoid process, and anterior abdominal wall in the subcostal angle

· Posteriorly: Diaphragm, right kidney, hepatic flexure of the colon, duodenum, gallbladder, inferior vena cava, and esophagus and fundus of the stomach

The falciform ligament, which is a two-layered fold of the peritoneum, ascends from the umbilicus to the liver. It has a sickle-shaped free margin that contains the ligamentum teres, the remains of the umbilical vein. The falciform ligament passes on to the anterior and then the superior surfaces of the liver and then splits into two layers. The right layer forms the upper layer of the coronary ligament; the left layer forms the upper layer of the left triangular ligament. The right extremity of the coronary ligament is known as the right triangular ligament of the liver. It should be noted that the peritoneal layers forming the coronary ligament are widely separated, leaving an area of liver devoid of peritoneum. Such an area is referred to as a bare area of the liver.

The ligamentum teres passes into a fissure on the visceral surface of the liver and joins the left branch of the portal vein in the porta hepatis. The ligamentum venosum, a fibrous band that is the remains of the ductus venosus, is attached to the left branch of the portal vein and ascends in a fissure on the visceral surface of the liver to be attached above to the inferior vena cava. In the fetus, oxygenated blood is brought to the liver in the umbilical vein (ligamentum teres). The greater proportion of the blood bypasses the liver in the ductus venosus (ligamentum venosum) and joins the inferior vena cava. At birth, the umbilical vein and ductus venosus close and become fibrous cords.

The lesser omentum arises from the edges of the porta hepatis and the fissure for the ligamentum venosum and passes down to the lesser curvature of the stomach.

Bile Ducts of the Liver

Bile is secreted by the liver cells at a constant rate of about 40 mL per hour. When digestion is not taking place, the bile is stored and concentrated in the gallbladder; later, it is delivered to the duodenum. The bile ducts of the liver consist of the right and left hepatic ducts, the common hepatic duct, the bile duct, the gallbladder, and the cystic duct.
The smallest interlobular tributaries of the bile ducts are situated in the portal canals of the liver; they receive the bile canaliculi. The interlobular ducts join one another to form progressively larger ducts and, eventually, at the porta hepatis, form the right and left hepatic ducts. The right hepatic duct drains the right lobe of the liver and the left duct drains the left lobe, caudate lobe, and quadrate lobe.

Hepatic Ducts

The right and left hepatic ducts emerge from the right and left lobes of the liver in the porta hepatis. After a short course, the hepatic ducts unite to form the common hepatic duct. The common hepatic duct is about 1.5 in. (4 cm) long and descends within the free margin of the lesser omentum. It is joined on the right side by the cystic duct from the gallbladder to form the bile duct.

Bile Duct

The bile duct (common bile duct) is about 8 cm  long. In the first part of its course, it lies in the right free margin of the lesser omentum in front of the opening into the lesser sac. Here, it lies in front of the right margin of the portal vein and on the right of the hepatic artery. In the second part of its course, it is situated behind the first part of the duodenum to the right of the gastroduodenal artery. In the third part of its course, it lies in a groove on the posterior surface of the head of the pancreas. Here, the bile duct comes into contact with the main pancreatic duct.

The bile duct ends below by piercing the medial wall of the second part of the duodenum about halfway down its length. It is usually joined by the main pancreatic duct, and together they open into a small ampulla in the duodenal wall, called the hepatopancreatic ampulla (ampulla of Vater). The ampulla opens into the lumen of the duodenum by means of a small papilla, the major duodenal papilla. The terminal parts of both ducts and the ampulla are surrounded by circular muscle, known as the sphincter of the hepatopancreatic ampulla (sphincter of Oddi). Occasionally, the bile and pancreatic ducts open separately into the duodenum

Gallbladder

The gallbladder is a pear-shaped sac lying on the undersurface of the liver. The gallbladder is divided into the fundus, body, and neck. The fundus is rounded and projects below the inferior margin of the liver, where it comes in contact with the anterior abdominal wall at the level of the tip of the ninth right costal cartilage. The body lies in contact with the visceral surface of the liver and is directed upward, backward, and to the left. The neck becomes continuous with the cystic duct, which turns into the lesser omentum to join the common hepatic duct, to form the bile duct.

The peritoneum completely surrounds the fundus of the gallbladder and binds the body and neck to the visceral surface of the liver.

When digestion is not taking place, the sphincter of Oddi remains closed and bile accumulates in the gallbladder. The gallbladder concentrates bile; stores bile; selectively absorbs bile salts, keeping the bile acid; excretes cholesterol; and secretes mucus. To aid in these functions, the mucous membrane is thrown into permanent folds that unite with each other, giving the surface a honeycombed appearance. The columnar cells lining the surface have numerous microvilli on their free surface.

Bile is delivered to the duodenum as the result of contraction and partial emptying of the gallbladder. This mechanism is initiated by the entrance of fatty foods into the duodenum. The fat causes release of the hormone cholecystokinin from the mucous membrane of the duodenum; the hormone then enters the blood, causing the gallbladder to contract. At the same time, the smooth muscle around the distal end of the bile duct and the ampulla is relaxed, thus allowing the passage of concentrated bile into the duodenum. The bile salts in the bile are important in emulsifying the fat in the intestine and in assisting with its digestion and absorption.

The cystic duct is about 3.8 cm long and connects the neck of the gallbladder to the common hepatic duct to form the bile duct. It usually is somewhat S-shaped and descends for a variable distance in the right free margin of the lesser omentum.

The mucous membrane of the cystic duct is raised to form a spiral fold that is continuous with a similar fold in the neck of the gallbladder. The fold is commonly known as the вЂњspiral valve.вЂќ The function of the spiral valve is to keep the lumen constantly open.

Pancreas

The pancreas is both an exocrine and an endocrine gland. The exocrine portion of the gland produces a secretion that contains enzymes capable of hydrolyzing proteins, fats, and carbohydrates. The endocrine portion of the gland, the pancreatic islets (islets of Langerhans), produces the hormones insulin and glucagon, which play a key role in carbohydrate metabolism.

The pancreas is an elongated structure that lies in the epigastrium and the left upper quadrant. It is soft and lobulated and situated on the posterior abdominal wall behind the peritoneum. It crosses the transpyloric plane. The pancreas is divided into a head, neck, body, and tail.

The head of the pancreas is disc shaped and lies within the concavity of the duodenum. A part of the head extends to the left behind the superior mesenteric vessels and is called the uncinate process.
The neck is the constricted portion of the pancreas and connects the head to the body. It lies in front of the beginning of the portal vein and the origin of the superior mesenteric artery from the aorta.

The body runs upward and to the left across the midline. It is somewhat triangular in cross section.

The tail passes forward in the splenicorenal ligament and comes in contact with the hilum of the spleen.

The main duct of the pancreas begins in the tail and runs the length of the gland, receiving numerous tributaries on the way. It opens into the second part of the duodenum at about its middle with the bile duct on the major duodenal papilla. Sometimes the main duct drains separately into the duodenum.

The accessory duct of the pancreas, when present, drains the upper part of the head and then opens into the duodenum a short distance above the main duct on the minor duodenal papilla. The accessory duct frequently communicates with the main duct.
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79. To get ability to demonstrate the structure of superior, middle and lower floors of peritoneum on preparations.

The peritoneum is a thin serous membrane that lines the walls of the abdominal and pelvic cavities and clothes the viscera. The peritoneum can be regarded as a balloon against which organs are pressed from outside. The parietal peritoneum lines the walls of the abdominal and pelvic cavities, and the visceral peritoneum covers the organs. The potential space between the parietal and visceral layers, which is in effect the inside space of the balloon, is called the peritoneal cavity. In males, this is a closed cavity, but in females, there is communication with the exterior through the uterine tubes, the uterus, and the vagina.

Between the parietal peritoneum and the fascial lining of the abdominal and pelvic walls is a layer of connective tissue called the extraperitoneal tissue; in the area of the kidneys this tissue contains a large amount of fat, which supports the kidneys.

The peritoneal cavity is the largest cavity in the body and is divided into two parts: the greater sac and the lesser sac. The greater sac is the main compartment and extends from the diaphragm down into the pelvis. The lesser sac is smaller and lies behind the stomach. The greater and lesser sacs are in free communication with one another through an oval window called the opening of the lesser sac, or the epiploic foramen. The peritoneum secretes a small amount of serous fluid, the peritoneal fluid, which lubricates the surfaces of the peritoneum and allows free movement between the viscera.

The terms intraperitoneal and retroperitoneal are used to describe the relationship of various organs to their peritoneal covering. An organ is said to be intraperitoneal when it is almost totally covered with visceral peritoneum. The stomach, jejunum, ileum, and spleen are good examples of intraperitoneal organs. Retroperitoneal organs lie behind the peritoneum and are only partially covered with visceral peritoneum. The pancreas and the ascending and descending parts of the colon are examples of retroperitoneal organs. No organ, however, is actually within the peritoneal cavity. An intraperitoneal organ, such as the stomach, appears to be surrounded by the peritoneal cavity, but it is covered with visceral peritoneum and is attached to other organs by omenta.

Peritoneal Ligaments

Peritoneal ligaments are two-layered folds of peritoneum that connect solid viscera to the abdominal walls. The liver, for example, is connected to the diaphragm by the falciform ligament, the coronary ligament, and the right and left triangular ligaments.

Omenta

Omenta are two-layered folds of peritoneum that connect the stomach to another viscus. The greater omentum connects the greater curvature of the stomach to the transverse colon. It hangs down like an apron in front of the coils of the small intestine and is folded back on itself to be attached to the transverse colon. The lesser omentum suspends the lesser curvature of the stomach from the fissure of the ligamentum venosum and the porta hepatis on the undersurface of the liver. The gastrosplenic omentum (ligament) connects the stomach to the hilum of the spleen.

Mesenteries

Mesenteries are two-layered folds of peritoneum connecting parts of the intestines to the posterior abdominal wall, for example, the mesentery of the small intestine, the transverse mesocolon, and the sigmoid mesocolon.

Lesser Sac

The lesser sac lies behind the stomach and the lesser omentum. It extends upward as far as the diaphragm and downward between the layers of the greater omentum. The left margin of the sac is formed by the spleen and the gastrosplenic omentum and splenicorenal ligament. The right margin opens into the greater sac (the main part of the peritoneal cavity) through the opening of the lesser sac, or epiploic foramen.

Duodenal Recesses

Close to the duodenojejunal junction, there may be four small pocketlike pouches of peritoneum called the superior duodenal, inferior duodenal, paraduodenal, and retroduodenal recesses
.

Cecal Recesses

Folds of peritoneum close to the cecum produce three peritoneal recesses called the superior ileocecal, the inferior ileocecal, and the retrocecal recesses.

Intersigmoid Recess

The intersigmoid recess is situated at the apex of the inverted, V-shaped root of the sigmoid mesocolon; its mouth opens downward.

Subphrenic Spaces

The right and left anterior subphrenic spaces lie between the diaphragm and the liver, on each side of the falciform ligament. The right posterior subphrenic space lies between the right lobe of the liver, the right kidney, and the right colic flexure. The right extraperitoneal space lies between the layers of the coronary ligament and is therefore situated between the liver and the diaphragm.

Paracolic Gutters

The paracolic gutters lie on the lateral and medial sides of the ascending and descending colons, respectively.The subphrenic spaces and the paracolic gutters are clinically important because they may be sites for the collection and movement of infected peritoneal fluid.

Functions of the Peritoneum

The peritoneal fluid, which is pale yellow and somewhat viscid, contains leukocytes. It is secreted by the peritoneum and ensures that the mobile viscera glide easily on one another. As a result of the movements of the diaphragm and the abdominal muscles, together with the peristaltic movements of the intestinal tract, the peritoneal fluid is not static. Experimental evidence has shown that particulate matter introduced into the lower part of the peritoneal cavity reaches the subphrenic peritoneal spaces rapidly, whatever the position of the body. It seems that intraperitoneal movement of fluid toward the diaphragm is continuous, and there it is quickly absorbed into the subperitoneal lymphatic capillaries.

This can be explained on the basis that the area of peritoneum is extensive in the region of the diaphragm and the respiratory movements of the diaphragm aid lymph flow in the lymph vessels.

The peritoneal coverings of the intestine tend to stick together in the presence of infection. The greater omentum, which is kept constantly on the move by the peristalsis of the neighboring intestinal tract, may adhere to other peritoneal surfaces around a focus of infection. In this manner, many of the intraperitoneal infections are sealed off and remain localized.

The peritoneal folds play an important part in suspending the various organs within the peritoneal cavity and serve as a means of conveying the blood vessels, lymphatics, and nerves to these organs.

Large amounts of fat are stored in the peritoneal ligaments and mesenteries, and especially large amounts can be found in the greater omentum.

81. To get ability to demonstrate the structure of external nose and nasal cavity on preparations.

The cavity of the nose is separated by the nasal septum (septum nasi) into two symmetric halves, which communicate anteriorly with the atmosphere through the external nose by means of the noistrils (nares) and posteriorly with the pharynx by means of the choanae (choanae). 


The level of the middle and inferior conchae and nasal passages is called the respiratory region (regio respiratiria). In the upper part of the nasal cavity, at the level of the superior concha, is an adjustment for the control of the inspired air, namely the olfactory organ that is why the upper part of the internal nose is called the olfactory region (region olphactoria). An additional adjustment for ventilation of the air is the paranasal sinuses (sinus paranasales). There are the maxillary, frontal, ethmoidal, sphenoidal sinuses.

The cartilages of the nose are remnants of the cartilaginous nasal capsule and are hyaline in structure. The unpaired cartilage of the nasal septum (cartilage septum nasi), septal cartilage is a component of the anterior part of the septum its posterior edge adjoining the vomer and the anterior edge, the perpendicular plate of the ethmoid bone. The other cartilages are paired. The upper nasal cartilage is the triangular plate in the middle part of the side of the nose. It forms the foundation of the dorsum of the nose (dorsum nasi). The lower and small cartilages of the nose form the cartilaginous foundation of the ala, the nostril and the movable part of the septum. The bones and cartilages, covered with skin, form the external nose, in it are distinguished the root, which is at the top, the apex directed downward, and two lateral walls, which unite to form dorsum of the nose facing anteriorly.  The inferior part of the lateral walls separated by the grooves form the alae (ala nasi) of the nose whose inferior margins bind the nostrils (nares), through which air passes in to the nasal cavity. The inspired air passes from the nasal cavity throuth the choanae into the nasopharynx, into the oral part of the pharynx, and then into the larynx.
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83. To get ability to demonstrate the structure of larynx on preparations.

The larynx is situated on the level of the fourth, fifth, and sixth cervical vertebrae immediately below the hyoid bone, on the anterior surface of the neck and form here a clearly visible eminence. To the back of it is the pharynx with which it communicates directly through an opening called the inlet of the larynx. Below the larynx is continuous with the trachea. The human larynx is an amazing musical instrument, a combination of a wind instrument and stringed instrument. The air expired through the larynx causes vibration of the vocal cords (lig. vocalae), which are stretched tight like strings. 

Cartilages of the larynx

The cricoid cartilage (cartilago cricoidea) is hyaline and shaped like a signet ring with a wide plate  at the back and an arch in front and on the sides. The border of the lamina and its lateral surface bear articular fossae for uniting with arytenoid and thyroid cartilages. 

The thyroid cartilage (cartilago thyroidea) is the largest of the laryngeal cartilages; it is hyaline in structure and consist of two laminae, which fuse in front at an angle (prominentia laringea). The site of union of laminae in children and females is rounded and there is, therefore, no conspicuous prominence in them in adult males. In the superior border on the midline is the thyroid notch (incisura). The posterior, thickend border of each plate is continuous with a larger superior horn and shorter inferior honr. The inferior horn bears on the inner surface on its apex an area for articulating with the cricoid cartilage. An oblique line is visible on the outer surface of each lamina; it descends from the posterior part of the superior border of the cartilage obliquely and medially (the site of attachment of sternothyroid and thyroid muscles). 

The arytenoid cartilages (cartilago arytenoidea) are directly related to the vocal cord and muscles. They are pyramidal in shape with the base sitting on the superior border of the cricoid cartilage while the apex faces upward. Of the three surfaces of the aretenoid cartilages, the dorsal is concave and transverse arytenoid muscle lies on it. The medial surface is covered by the laryngeal mucosa. The anterolateral surface is the largest of the three surfaces. Two processes arise from the base: an anterior process is the site of attachment of the vocal cord and is therefore called vocal and a lateral muscular process for the attachment of muscles. 

The corniculate cartilages (cartilago corniculata) are seated on the apices of the arytenoid cartilages in the thickness of the aryepiglottic folds. 

The cuneiforme cartilages (cartilago cuneiformis) are directly in front of the corniculate cartilages, also in the aryepiglottic folds. Sometimes they are absent. The epiglottis cartilage (cartilago epiglotis) is a leaf shaped lamina of elastic cartilaginous tissue situated in front of aditus laryngis and directly behind the root of the toungue. It narrows downward to form the stalk of the epiglottis. The opposite wide end faces upward. The convexoconcave dorsal surface facing the larynx is entirely covered with mucosa membrane; the inferior concave part protrudes in to the laryngeal cavity and is called the epiglotic tubercle. The anterior, or ventral, surface facing the tongue has no ligaments attached to it only in its upper part.

LIGAMENTS AND JOINTS OF THE LARYNX

The larynx appeared to be suspended from the hyoid bone on the thyrohyoid membrane (membrane thyrohyoidea) stretching between this bone and the thyroid cartilage. The membrane consist of unpaired median thyrohyoid ligament and the paired lateral thyrohyoid ligaments stretched between the ends of the greater horns of the hyoid bone and the superior  horns of the thyroid cartilage in the thickness of which a small cartilago triticea, resembling  a grain of wheat, is embedded. The hyoid bone is also connected with the epiglottis by the hyoepiglottic ligament the epiglottis is in turn attached to the thyroid cartilage by the thyroepiglottic ligament. Between the arch of cricoid cartilage and the margin of the thyroid cartilage stretches on the midline a strong cricothyroid ligament (membrane cricothyroidea) composed of elastic fibers. The lateral fibers arising from the superior margin of the cricoids cartilage pass medially and unite posteriorly with the aretinoid cartilage, these bundles together with the cricothyroid ligament form the cricovocal membrane which narrows to the top; its superior free margin is the vocal ligament. The vocal ligament is attached anteriorly to the angle of the thyroid cartilage in close vicinity to its contralateral fellow, and posteriorly to the vocal process of the arytenoid cartilage. The ligament is formed of yellowish elastic fibers passing parallel to one another. Children and young boys have in addition intersecting elastic fibers, which disappear in adults. The medial margin of the vocal ligament is pointed and free laterally and downward the ligament is continuous with the cricovocal membrane mentioned above. Above and parallel to the vocal ligament is the paired vestibular ligament (ligamentum vestibularae). It is so called because it bounds inferiorly the vestibule of larynx. Besides ligaments, there are joints between the cartilages at the junction of the  thyroid and arytinoid cartilages with the cricoids cartilage.

1. The paired combined cricothyroid joint forms between  the inferior horns of the thyroid cartilage and the cricoids cartilage ; it has a transverse pivotal axis. In this joint the thyroid cartilage moves forward and to the back, drawing further away from  or coming nearer to the arytenoid cartilages. As a result the vocal ligament stretch between them is now tensed [when the thyroid cartilage is tilted forward], now relaxed.

2. The paired cricoarytenoid joints forms between the base of each arytenoid cartilage and the cricoids cartilage; It has a vertical axis around which the arytenoids cartilage accomplishes lateral rotation. Sliding movements with the arytenoids cartilages now coming together now moving apart, can also occur in this joint.

3. The corniculate cartilages articulate with the apices of the arytenoid cartilages by means of small joints or synchondroses.
MUSCLES OF THE LARYNX

The muscles of the larynx move its cartilages and thus change the width of its cavity and the width of the rima glottidis bounded by the vocal ligaments. According to functions, they may, therefore, be grouped as follows:

1 – constrictors, 2 -  dilators, 3-  muscles altering tension of the vocal ligaments. Some of the muscles can be related to more than one group because of their mixed character. The following muscles form the first group. 

The lateral cricoarytenoid muscle (m. cricoarytenoideus lateralis) originates on the arch of the cricoid cartilage, passes upward and to the back, and is inserted on the muscular proces of the arytenoid cartilage. It pulls the muscular process forward and downward as the result of which the vocal process swings medially, the vocal ligaments approximate and the opening between them becomes narrower (in which instance the vocal ligaments are rather tensed).

The thyroartyenoid muscle (m. thyroartyenoideus) is quadrate in shape. It originates from the inner surface of the laminae of the thyroid cartilages, passes posteriorly and upward, and is inserted into the muscular process of the arytenoid cartilage. On contraction of the muscles on both sides, the part of the laryngeal cavity directly above the vocal ligaments narrows and at the same time the vocal process is pulled ventrally as the result of wihch the vocal ligaments slightly relax.

The transverse arytenoid muscle (m. arytenoideus transversus)  is an unpaired muscle lying on the dorsal concave surfaces of the arytenoid cartilages. On contraction it appoximates the arytenoid cartilages and thus narrows the posterior part of the rima glottidis.

The oblique arytenoid  muscle (m. arytenoideus obliqvus)  are a pair of muscle fascicles lying directly behind the transverse muscle and intersecting one another at an acute angle. At the apex of the arytenoid cartilage the oblique muscle is continuous with muscle fascicles, wihich pass forward and upward in the aryepiglottic fold and are inserted on the margin of the epiglottis, thus forming the aryepiglottic muscle. On simultaneous contraction, the oblique arytenoid and aryepiglottic muscles narrow the laryngeal inlet and vestibule. The aryepiglottic muscle also pulls the epigottis downward.

The group of dilators is formed of the following muscles.

The posterior cricoarytenoid muscle (m. cricoarytenoideus posterior) is triangular in shape. It lies on the dorsal surface of the lamina of the cricoid cartilage and is inserted on the muscular process. On contraction it pulls the muscular process posteriorly and medially so that the vocal process swings laterally and the rima glottidis becomes wider.

The thyroepiglottic muscle (m. thyroepiglotticus) is situated laterally of the thyroepiglottic ligament. It originates from the inner surface of the lamina of the thyroid cartilage and is inserted on the margin of the epiglottis and is partly continuous with the aryepiglottic fold. It acts as the dilator of the laryngeal inlet and vestibule.

The muscle related to the group, which alters the tensity of the vocal ligaments, are as follows.

The cricothyroid muscle (m. cricothyroideus) is short but rather thick. It arises from the arch of the cricoid cartilage and is inserted on the lamina and inferior horn of the thyoroid cartilage. The cricothyroid muscle tenses the vocal ligaments by pulling the thyroid cartilage forward. As a result the distance between the cartilage and the vocal proc3ess of the arytenoid cartilage increases.

The vocal muscle (m. vocalae) in the vocal fold and closely adjoins the vocal ligament. Its fibres blend laterally with the fibres of the throarytenoid muscle. It originates from the inferior part of the angle of the thyroid cartilage and, passing posteriorly, is inserted on the lateral surface of the vocal process. On contraction it pulls the vocal process forward causing the vocal ligaments to relax.

THE CAVITY OF THE LARYNX.

The cavity of the larynx opens by means of an Inlet of the larynx bounded anteriorly by the free margin of the epiglottis, posteriorly by the apices of the arytenoid cartilages and the fold of mucosa, interarytenoid fold streching between them, and laterally by mucosal folds streched between the epiglottis and the arytenoid cartilages, the aryepiglottic fold (plica aryaepiglotica) . The cavity itself resembles as hourglass in shape; it is narrowed in the middle but expands upward and downward.

The upper, expanded part of the cavity is called the vestibule of the larynx (vestibulum laryngis). It extends from the laryngeal inlet to a paired mucosal fold on the lateral wall of the cavity; this is the vestibular fold, or the false vocal cord, in the tickness of which is the vestibular ligament. The walls of the vestibule are fromed: anteriroly, by the dorsal surface of the epiglottis, posteriorly, by the upper parts of the arytenoid cartilages and the interarytenoid flod, and laterally, by a paired elastic membrane of the larynx extending from the vestibular fold to the aryepiglottic fold.

The middle, constricted part of the laryngeal cavity is most complex in structure. It is bounded above and below by mucosal folds situated on the lateral walls of the larynx. The upper fold is the paired vestibular fold mentioned above. The free margins of these folds form the boundaries of an unpaired rather wide rima _estibule. The lower, vocal fold or true vocal cord, protrudes into the cavity more than the upper fold does and contains the vocal ligament and the vocal muscle. The recess between the vestibular and vocal folds is the sinus of the larynx.

The lower expanded part of the larynx, the infraglottic cavity (cavum infraglotis) gradually narrows inferiorly and is continous with the trachea.

The shape of the rima glottides and the changes in it can be seen in a live person during laryngoscopy. During the act of phonation, the intramembranous part takes the shape of a narrow fissure, while the intercartilagenous part becomes triangular,; in quiet breathing, the intermembranous part widens and the whole rima glottidis is shaped like a triangle with the base lying between the arytenoid cartilages. On inspection, the laryngeal mucosa is smooth, evenly pink, and with no changes in its relief or mobility. In the region of the vocal cords the mucosa is pink, in the region of the vestibular folds it is reddish.

The laryngeal mucosa above the vocal cords is highly sensitive; a foreign body coming in touch with it induces immediately a reaction in ten form of severe coughing.

Vocal sounds are produced during expiration as the result of vibration of the vocal cords. Until recently it was thought the vocal cords vibrate under the effect of the respiratory air stream absolutely passively, just like a flag waving in the wind. It has been recently established, however, that due to the close relationship with the val muscle the human vocal cords contract actively under the effect of rhythmic impulses arriving along nerves from the cerebral centers with sound frequency. It is not that the air causes vibration of the vocal cords; on the contrary, it is the vocal cords that on vibrating rhythmically impart the air stream a vibrating character.

The sound produced by the vocal cords has, in addition to the main tone, a series of overtones. This “cord-produced” tone, however, still in no way resembles the sounds of a voice, the voice acquires the natural human timbre only due to a system of resonators is played by the different air cavities of the respiratory tract, which surround the vocal cords. The larynx and the oral cavity are the most important resonators.
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85. To get ability to demonstrate on preparations the structure of trachea, bronchial tubes, lungs.
The trachea is a continuation of the larynx. It begins at the level of the lower border of the sixth cervical vertebra by separating into two brochi, right and left. The place of the separation is called the bifurcation of the trachea (bifurcation tracheae). The length of the trachea ranges from 9 to 11 cm, the transverse diameter from 15 to 18 mm on the average. The cervical segment is embraced above the thyroid gland. Posteriorly the trachea is related to the oesophagus, while on both sides of it strech the common carotid arteries. Anteriorly the trachea is covered by the isthmus of the thyroid gland and the sternohyoid and the sternothyroid muscles, except for the midline where the medial borders of these muscles diverge. The space between the posterior surfaces of these muscles with the fascia covering them and the anterior surface of the trachea is called the pretracheal space and is filled with loose pretracheal fat and blood vessels of the thryroid gland. The thoracic segment of the trachea is covered in front by the manubrium sterni, remnants of the thymus, and by vessels. The position of the trachea in front of the esophagus is associated with its development from the ventral wall of the foregut. In persons with a narrow chest and a narrow superior aperture of the thorax, the bifurcation is on the level of the fifth thoracic vertebra in most females, whereas in males it is usually on the bifurcation on anterior 

The principal bronchi (bronchus principalis), right and left arise from the tracheal bifurcation almost at a right angles and pass to the gate of the corresponding lung. The right bronchus is a little larger than the left because of the larger volume of the right lung. At the same time, the left bronchus is almost twice the length of the right and contains 9 to 12 cartilaginous rings while the right bronchus is formed of 6 to 8 rings. The right bronchus takes a more vertical direction than the left and is as if a continuation of the trachea. The azygous vein passing to the vena cava superior crosses the right bronchus like an arch from back to front. The arch of the aorta lies over the left bronchus. The bronchial mucous membrane is the same in structure as the tracheal mucosa.  Bronchoscopy in a live person shows the mucous membrane to be grey; the cartilaginous rings are clearly visible. The angle formed at the separation of the trachea into the bronchi is seen as a projection, between them; normally it is situated on the midline and moves freely during respiration.

The lungs are situated in the thoracic cavity lateral heart of the heart and large vessels. They are invested in pleural sacs separated one from the other by the mediastinum, which extends from the vertebral column at the back to the anterior thoracic wall in front.

The right lung is larger in volume than the left but is little shorter and wider, firstly because the right diaphragmatic dome is situated higher than the left (the effect of the large right hepatic lobe) and, secondly, because the heart is located more to the left than to the right. As a result the width of the left lung is reduced.

Each lung has an irregular conical shape with a base below and a rounded apex protruding 3-4 cm above the first rib or 2-3 cm above the clavicle in front; posteriorly the apex rises to the level of the seventh cervical vertebra. A small groove, subclavian groove, is formed on the apex of from pressure of subclavian artery passing here. Three surfaces are distinguished in the lungs. The inferior diaphragmatic surface (facies diaphragmatica)is concave and fits the convexity of the superior surface of the diaphragm to which it is adjacent. The large costal surface (facies costalis) in accordance with the concavity of the ribs, which together with the intercostal muscles, are components of the wall of the thoracic cavity. The medial surface (facies mediales) is concave in adaptation of its greater part to the outlines of the heart sac and is divided into an anterior part adjacent to the mediastinum and a posterior part adjacent to the spine. The surfaces are separated by borders: the sharp border of the base is called the inferior border, the other, also a sharp one separating the medial and costal surfaces, is called the anterior border. On the medial surface, above and behind a depression formed by the pericardium,  is the hilum of the lung (hilum pulmonales) through which the bronchi and pulmonary artery enter the lungs and the two pulmonary veins leave them; the whole complex forms the root of the lung. The bronchus is situated dorsally in the root while the position of the pulmonary artery on the right side differs from that on the left. In the root of the right lung, the pulmonary artery is below the bronchus, whereas in the root of the left lung it crosses the bronchus and lies above it. The pulmonary veins on both sides lie in the root of the lung below the pulmonary artery and bronchus. There is no sharp border at the junction of the costal and medial surfaces; the rounded part of each lung is lodged in a groove in the thoracic cavity on both sides of the spine; this is the pulmonary sulcus of the thorax.

Each lung is divided by interlobular sutures into lobes. The oblique fissure (fissure oblique) is present in both lungs ; it arises at a relatively high level (6-7cm below the apex) and descends obliquely to the diaphragmatic surface, penetrating deeply into the pulmonary tissue, in each lung it separates the upper lobe from the lower one. The right lung has, in addition to this fissure, a horizontal fissure (fissure horisontales) that passes on the level of the fourth rib. It separates a wedge - shaped middle lobe from the upper lobe, middle lobe, and lower lobe. The left lung has only two lobes: an upper lobe, which includes the apex, and a larger, lower lobe. The lower lobe includes almost the whole diaphragmatic surface and a greater part of  the posterior blunt border of the lung. In the lower part of the anterior border of the left lung is the cardiac notch (incisura cardiaca) where the lung is as if pushed aside by the heart and leaves a large area of the pericardium uncovered. This notch is bounded below by a projection of the anterior border, the lingua pulmonis. The lingua pulmonis and the adjacent part of the lung correspond to the middle lobe of the right lung.

Bronchi ramification. 

Correspondingly to the separation of the lungs into lobes, each of the principal bronchi on reaching the pulmonary hilum begins separating into lobar bronchi. The right upper lobe bronchus running to the centre of the upper lobe passes above the pulmonary artery and is, therefore, called an eparterial bronchus; all the other lobe bronchi of the right lung and all the lobe bronchi of the left lung pass below the level of the pulmonary artery and are called hyparterial. On entering the substance of the lung, the lobe bronchi give off several smaller, tertiary bronchi called segmental bronchi (bronchus segmentales) because they ventilate definite areas of the lung, the pulmonary segments. The segmental bronchi divide in turn dichotomously (each in two parts) into smaller bronchi of the fourth and next orders to end as terminal and respiratory bronchioles (bronchus terminals and respiratoria).

The skeleton of the extrapulmonary bronchi differs from that of the intra pulmonary bronchi in accordance with the different mechanical effect exerted on the walls of the bronchi outside and within the lung. The skeleton of extrapulmonary bronchi consist of cartilaginous semirings ; as the bronchi approach the hilum of the lung , cartilaginous bonds form between the cartilaginous semi rings as a result of which the annular structure is replaced by a latticed structure.

The cartilages of the segmental bronchi and those of their brunching no longer have the shape of semirings but break down into separate laminae whose size reduces with the diminution of the calibre of the bronchi; in the terminal bronchioles the cartilages disappear completely. The mucous glands also disappear in the terminal bronchioles, but the ciliary epithelium remains.

The muscular layer is composed of smooth muscle fibers arranged circularly on the inner surface of the cartilages. Special circular muscle fibers resembling sliding loops in shape are found at the sight of separation of the bronchi. On contraction they may constrict partly or completely the entrance into this or that bronchus.

Possessing a neurovascular apparatus of a complex structure and being in close functional union with the lungs, the trachea and bronchi actively contribute to the respiratory act and to the discharge of the secretions. The tracheobronchial tree possesses a permanent tonus and can actively change the size of the lumen even to the degree of sharp pathological spasms (bronchial asthma). It is also known that bronchi are capable of peristaltic and spiral movements, narrowing and dilating synchronously with respiration. The structure of the tracheal and bronchial skeleton, consisting of alternating immobile and mobile elements, is also conducive to movement.

The macro microscopic structure of lung.

The pulmonary segments consist of pulmonary lobules, which are small (0.5 - 1.0 cm in diameter) pyramidal areas of pulmonary parenchyma separated from one another by connective - tissue (interlobular septa).

The interlobular connective tissue contains veins and a network of lymphatic capillaries and aids the mobility of the lobules in respiratory excursions of the lung. Inspired carbon dust is very often deposited in this tissue as a result of which the boundaries of the lobules become clearly visible.

A single small (1mm in diameter) bronchus (of the eight order on the average) still containing cartilage in its walls enters the apex of each lobule. The number of lobular bronchi in both lungs comes up to a thousand. Each lobular bronchus branches out in the lobule into 12-18 finer (0.3 - 0.5 mm in diameter) terminal bronchioles, which contain neither cartilage nor glands.

All the bronchi, form the principal bronchi to the terminal bronchioles, constitute a single bronchial tree and serve as passages for conducting the stream of air in inspiration and expiration; respiratory exchange of gases between air and the blood does not take place in them. The terminal bronchioles branch dichotomously to give origin to the respiratory bronchioles which are characterized by the appearance of the alveoli of the lung on their walls. Alveolar ducts (ductus alveolaris) arise radially from each respiratory bronchioles and terminate as blind air saccules. The wall of each saccule (sacus alveolaris) is surrounded by a thick network of blood capillaries. The exchange of  gases takes place through alveolar walls.

The respiratory bronchioles, alveolar ducts, and air saccules with the alveoli compose a single alveolar tree (arbor alveolaris), or the respiratory parenchyma of the lung they form the functional and anatomical unit of the parenchyma called the acinus (L grape).

According to some authors, an acinus is a part of the alveolar tree formed by the branching of a single terminal bronchiole. Other  authors believe that it is much smaller and is composed of only a group alveolar ducts with air saccules branching from one respiratory bronchiole. The number of acini in both lungs amounts to 800,000 while that of alveoli to 300-500 mln. The area of the respiratory surface of the lungs ranges in size from 30 mІ in expiration to 100 mІ in deep inspiration. An aggregate of acinuses composes lobules, lobules form segments group to form lobes, and lobes form a whole lung.
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87. To get ability to demonstrate the structure of pleura and mediastinum on preparations.

The visceral, or pulmonary pleura (pleura viscerales), covers the lung itself and fuses with the pulmonary substance so closely that it cannot be removed without injury to the tissue enters the pulmonary fissures and separates in this manner the pulmonary lobes one from another. Villi-like projections of the pleura are encountered on the sharp borders of the lungs. The pulmonary pleura invests the lung completely and is continuous with the parietal pleura at the root of the lung. On the inferior margin of the root the serous layers of its anterior and posterior surfaces fuse to form the pulmonary ligament (ligamentum pulmpnalae) which descends vertically on the medial surface of the lung and its attached to the diaphragm. 

The parietal pleura (pleura parietals) is the outer part of the pulmonary serous sac. The outer surface of the parietal pleura fuses with the thoracic walls, while the inner surface faces directly the visceral pleura. Its inner surface is covered with mesothelium and moistened with a small amount of serous fluid making it shiny and reducing traction between the two pleural layers, visceral and parietal, during respiratory excursions.

The pleura plays a most important part in processes of transudation (excretion) and resorption (absorption), the normal relations between which are drastically disturbed in morbid conditions of the thoracic cavity.

Although they are macroscopically homogeneous and of the same histological structure, the parietal and visceral pleurae differ in their function, which is evidently associated with their different embryonic origin. The visceral pleura, in which blood vessels predominate greatly over the lym​phatic vessels, is mainly concerned with the function of excretion. The parietal pleura, in contrast, having in its costal part specific apparatuses for absorp​tion from the serous cavities and being marked by the predominance of lymphatics over the blood vessels, accomplishes the function of resorption. The potential space between the adjoining parietal and visceral pleurae is called the pleural cavity (cavum pleuralae). In a healthy subject the pleural cavity is not visible macroscopically; under normal conditions, at rest, it contains 1 or 2 ml of fluid separating the adjoining pleural layers by means of a capillary layer. This fluid is responsible for cohesion between two surfaces experiencing the action of opposed forces: the inspiratory expansion of the thoracic cage and the elastic pull of the pulmonary tissue. The presence of these two opposing forces produces in the pleural cavity pressure, which is not the pressure of any gas. When the thorax is opened, the pleural cavity increases artificially because the lungs collapse due to equilibration of the atmospheric pressure exerted both on the outer surface and from the inside, from the direction of the bronchi. 

The parietal pleura is a single closed sac, but for descriptive purposes it is subdivided into the costal, diaphragmatic, and mediastinal pleurae. Besides, the superior part, of each pleural sac is distinguished as the cervical pleura, or cupula of pleura. The cervical pleura covers the apex of the corresponding lung and protrudes from the thoracic cavity in the region of the neck 3-4 cm above the anterior end of the first rib. The cervical pleura is bounded laterally by the anterior and middle scalene muscles; the subclavian artery and vein are medially and in front of it, and the trachea and esophagus are medial and to the back.

The costal pleura is the most extensive part of the parietal pleura, lines the inner surfaces of the ribs and intercostal spaces. Between the costal pleura and the thoracic wall is a thin fibrous sheet, the endothoracic fascia, which is particularly developed in the region of the cervical pleura.

The diaphragmatic pleura covers the superior surface of the diaphragm except for the middle part where the pericardium is in direct contact with the diaphragm.

The mediastinal pleura stretches anteroposteriorly from the posterior surface of fhe sternum arid the lateral surface of the spine to the root of the lung; it bounds laterally the mediastinal organs. The mediastinal pleura is continuous with the costal pleura posteriorly on the spine and anteriorly on the sternum with the diaphragmatic pleura interiorly at the base of the pericardium, and with the visceral pleura on the root of the lung.

MEDIASTINUM

The complex of organs (the heart with the pericardium and large vessels, and other organs) occupying the space between the mediastinal pleurae is called the mediastinum. This complex forms as if a septum between the two pleural sacs. The organs of the mediastinum are surrounded by mediastinal fat containing complex neurovascular structures.

The anterior (mediastinum anterior) and posterior (mediastinum posterior) parts are distinguished in the mediastinum, the boundary between which is a frontal plane drawn through the posterior part of both pulmonary roots. The anterior mediastinum contains in its inferior part the heart with the pericardium and in the superior part the following organs (named from front to back): the thymus or the fatty tissue replacing it, the vena cava superior and its roots, the ascending aorta and the aortic arch with its branches, the pulmonary veins, the trachea and bronchi, the phrenic nerves, the bronchial arteries and veins, and the lymph nodes. The posterior mediastinum, is occupied by the esophagus, the thoracic aorta, the thoracic duct and the lymph nodes, and veins and nerves (the vena cava inferior, the azygos and hemiazygos veins, the splanchnic nerves, and the vagus nerves stratching on the esophageal walls)

Clinical division of mediastinum it is upper and lower part, boundary between this parts is bifurcation of trachea. Lower mediastinum contains tree part – anterior, medium and posterior. Mediastinum anterior situated between sternum and anterior wall of pericard,  mediastinum medius will be between anterior and posterior wall of pericars, mediastinum posterior situated from posterior wall of pericars to vertebral column.
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89. To get ability to demonstrate the structure of kidneys and ureters on preparations.

The Kidney (ren, nephros) is a paired excretory organ producing the urine. Its situated on the posterior abdominal wall on the level of the XII thoracic and upper II lumbar vertebral. The right kidney by 1,0 - 1,5 cm lower than the left on the average. 

The kidney has the upper superior and lower inferior ends (poles) or extremities (extremitas superior and extremitas inferior). Also, the lateral and the medial margins (margo lateralis and magro medialis), the anterior and the posterior surface (facies anterior and facies posterior).

 The middle concave part of the medial margin contains hilum of the kidney (hilus renalis) through which arteries, nerves enter the kidney and veins and the urether leave it. The hilum opens into the renal substance; it’s called the sinus of the kidney (sinus renalis).

 The kidney is invested in its own fibrous capsule (capsula fibrosa). Outside this fibrous capsule is a layer of loose fatty tissue forming the fatty capsule (renal fat), (capsula adiposa) of the kidney. Outside, each kidney is invested in a connective tissue – fascia (fascia renalis), which separates into two layers, one covering the anterior and the other the posterior surface. 

The fibrous capsule consist of three layers: 

an outer fibrous layer;

a middle muscular layer;

an inner supraparenchymatous layer.  

The kidneys are situated behind the peritoneum.

Fixation of the kidney in place:

1. – fascia renalis 

2. – the muscular seat of the kidney (m. psoas major and quadratus lumborum). 

3. – the renal vessels 

4. – intra- abdominal pressure.

 
Structure. On a longitudinal section through the kidney it can be seen the cortex (cortex renis) and the medulla (medulla renis).

 The cortex occupies the peripheral layer of the organ. The medulla is formed of the renal pyramids (pyramides renales), or pyramids of Malpighi. The pyramids has bases, and the apices are directed toward the sinus. Two or more apices join to form the renal papillae (papillae renales). Each papillae is dotted with small openings, papillary foramina (foramina papillaria), thought which urine is discharged into the urinary tract. The cortex penetrates between the pyramids and called the renal columns (columnae renales).

 The striate of the medulla continue also in the cortex; they form the radiate part (pars radiata) of the cortex. The part between this structure is the convoluted part (pars convoluta). The radiate and convoluted parts are united under the term cortical lobules (lobulus corticalis).  The kidney is a complex excretory organ.

  Topography of the kidneys.

· The right one is related to the suprarenal gland, the liver, the right flexure of the colon; the descending part of the duodenum.

· The left kidney is covered by the suprarenal gland, the stomach, the pancreas and the spleen. Also to the jejune loops and the left flexure of the colon and the descending colon laterally. 

Urine flowing from the papillary foramina passes on the way through the lesser calyces (calyces renales minores) about 8-9. Then to the two greater calyces (calyces renales majores); they merge in the renal sinus to form a single renal pelvis ( pelvis renalis) leaves the kidney through the hilum behind  the renal vessels. 

Segmental structure of the kidney. 

Five segments are distinguished:

1. apical

2. upper anteropelvic

3. medial anteropelvic

4. lower

5.  posteropelvic. 

The vascular system of the kidney. The renal artery arises from the aorta and has a large calibers, which corresponds to the urogenous function of the organ associated with «filtration» of  blood.

The kidney, contains two capillary systems: one connects the arteries with the veins while the other is of a special character comprising a vascular tuft, in which blood is isolated from the capsular cavity by only two layers of squamous cells. This provides favorable conditions for the excretion of water and metabolites from blood. 

Urine flowing from the papillary foramina passes on the way to the urinary bladder through the lesser calyces, the greater calyces, the renal pelvis, and the ureter.

The lesser calyces (calyces renales minores), about 8 or 9 drain into one of the major calyces. There are 2 greater calyces (calyces renales majores); they form a renal pelvis (pelvis renalis).  

Ureter. 

   The ureter is a tube about 30 cm long. In the ureter are distinguished two parts:

· abdominal part (pars abdominalis)

· pelvic part (pars pelvina)

Constrictions:

a) near the site where the renal pelvis is continuous with the ureter;

b) at the junction of the abdominal and pelvic parts;

c) along distance of the pelvic part;

d) near the wall of the urinary bladder.

Structure. 

The walls consist of three coats:

· adventitial coat (tunica adventitia);

· muscular coat (tunica muscularies);

· mucous coat (tunica mucosa).

The muscular coat is formed of two layers (an inner longitudinal and an outer circular layers).

The ureter forms curves in two planes, sagittal and frontal. The ureter pierces the urinary bladder walls obliquely. 
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91. To get ability to demonstrate the structure of urinary bladder and urethra on preparations.

The Urinary Bladder.

   The Urinary Bladder (vesica urinaria) is a receptacle for urine, which is excreted at regular intervals through the urethra (its capacity is 500-700 ml). An empty bladder lies in the true pelvis behind the pubic symphysis; in males between the rectum, the seminal vesicles  and ducts deferens between the vagina and uterus in females.

It is egg – shaped and has the base (fundus vesicae), a neck (cervix vesicae); the apex  (apex vesica). The part between the apex and the base is known as the body (corpus vesicae).

The bladder has an anterior, posterior, and lateral surfaces. The urinary bladder has the serous coat (tunica serosa) covering the posterior wall and apex of the bladder. There is muscular coat (tunica muscularis) formed the submucous coat (tela submucosa) and the mucous coat (tunica mucosa). Three intertwining strata are distinguished in the muscular coat: 1) external (stratum externum) composed of longitudinal fibres; 2) middle (stratum medium) of circular fibres; 3) internal (stratum internum) formed of longitudinal and transverse fibres. 

These three layers form the pubovesical muscle, or m. detrusor urinae.  At the ostium urethrae internum it forms the sphincter vesicae muscle (m. sphincter vesicae). The place which never forms folds called the trigone of the bladder (trigonum vesicae). There are three openings in the urinary bladder – two for the ureter (ostia ureteres) and one for the urethra (ostium urethrae internum).

The Female Urethra.

   The Female Urethra (urethra feminina) arises from the urinary bladder by means of an internal orifice (ostium urethrae internum). The urethra pierces the urogenital diaphragm and surrounded by the sphincter urethrae muscle (m. sphincter urethrae). The external urethral orifice (ostium urethrae externum) opens in front of and above the opening of the vagina. 

The wall of the female urethra consist of a muscular, submucous and mucous coats. Numerous small mucous glands (glandulae urethrales) open into the urethra. 
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94. To get ability to demonstrate external and internal male and female organs of generation on preparations.

The Genital Organs

   Male genital (or reproductive) organs (organa genitalia masculina) and female genital organs (organa genitalia feminina) are devided into two parts: external and internal. 

The male genital organs are: the testes, the deferens ducts with the seminal vesicles, the prostate, Cowper’s (bulbourethral) glands, the penis, and the scrotum. 

The Testes.

   The testes are a pair of oval bodies which situated in the scrotum. Two surfaces, medial and lateral (facies medialis et laterales), two borders, anterior and posterior (margo anterior and margo posterior), and two poles, upper and lower (extremitas superior and extremitas interior). 

The posterior border of the testis is approached by the spermatic cord (funiculus spermaticus) and the epididymis; which has the head (caput epididymidis) and a lower part, the tail (cauda epididymidis) and the body (corpus epididymidis). Between the epididymidis and the testis, is a pocket, sinus of the epididymidis (sinus epididymidis). A small process, the appendix of the testis, is often present on the upper pole of the testis.  

Ductus Deferens.

   The Ductus Deferens (vas deferens) is a component of the spermatic cord in which it is situated behind the vessels.

It has several parts:

· scrotal part or testicular;

· funicular part; 

· inguinal part;

· pelvic part.

The distal part is called the ampulla of the vas deferens (ampulla ductus deferntis).

The wall of the ductus is composed of three layers: an adventitious coat, muscular coat and an mucous coat.

The Seminal Vesicles.

   The Seminal Vesicles (vesiculae seminales) has a narrow duct of seminal vesicle (ductus excretorius), which formed a common ejaculatory duct (ductus ejaculatorius ) with the ductus deferens. Ejaculatory duct opening at the base of the seminal colliculus on the internal surface of the urethra. They are secretory organs, which mix the fluid they produce with the secretions of the testes. 

The Spermatic Cord.

   The Spermatic Cord (funiculus spermaticus) consists of the ductus deferens, the testicular arteries and veins and the arteries and veins of the vas deferens, lymphatic vessels, and nerves. It passes through the inguinal canal and forms only after the testis descends into the scrotum from the abdominal cavity where it develops. 

The Coats of the Testes and Spermatic Cord. Scrotum.
In the embryo, the testes are situated on the posterior abdominal wall. The final position of the testis – the scrotum. The raphe of the scrotum stretches on its median line from the inferior surface of the penis to the anus.

 The coats of the testes and spermatic cord are as follows:

1. The skin of the scrotum.

2. Tunica dartos, or dartos.

3. The external spermatic fascia (f. spermatica externa).

4. The cremasteric fascia (f. cremasterica).

5. The cremaster muscle (m. cremaster).

6. The internal spermatic fascia (f. spermatica interna).

7. The tunica vaginalis testis, forms the peritoneal vaginal process and is a closed serous sac consisting of two layers, parietal (lamina parietalis) and visceral (lamina visceralis).

The visceral layer fits into a slit-like space between the tastes and the epididymis  

to form a recess, the sinus of the epididymis. The visceral layer of the tastes is continuous with the parietal layer. Between the oppose surface of the two layers is a slit-like recess, cavum vaginale with serous fluid. 

The Penis.

   The Penis together with the scrotum constitutes the external male genital organs. The penis forms three bodies: 
- the corpora cavernosa penis. These bodies are covered with a common tunica albuginea corporum cavernosum forming the septum of the penis between them;

- the corpus spongiosum penis, covered by the tunica albuginea corpores spongiosi. It forms the head, or glans penis and the bulb of the penis (bulbus penis).

  Also penis has root of the penis (radix penis), the body of the penis (corpus penis), the dorsum (dorsum penis). The glans penis opening the external orifice of the male urethra (ostium urethrae exterum). The margin of the glans is called the corona glandis, and behind it the neck of the penis (collum glandis). At the base of the glans the skin fold called the prepuce (preputium), or foreskin is situated. The prepuce has the frenulum of the prepuce (frenuleem preputii). Preputial glands (glandulae preputiales) produce secretion for the smegma preputii.

 
The Male Urethra.

   The Male Urethra (urethra masculina) has two orifices: external (ostium urethrae externum) and internal (ostium urethrae internum).

The urethra has three parts:

1. The prostatic part (pars prostatica). It bears a small median eminence, the seminal colliculus (colliculus seminalis). It is located near the prostatic utricle (utriculus prostaticus), or the male uterus (uterus masculinus). Also there are small openings of the ejaculatory ducts. 

2. The membranous part (pars membranacea). 

3. The spongy part (pars spongiosa). It forms the fossa terminalis (fossa navicularis urethrae) with urethral glands (glandulae urethrales) or Littre’s glands. Also it has recesses, the lacunae urethrales.

There are two ligaments: puboprostatic ligament (ligamenta puboprostatica) and the suspensory ligament of the penis (lig. suspensorium penis) connecting the penis with the symphysis. 

The Bulbourethral Glands.

   The Bulbourethral Glands (Cowper’s) glands (glandulae bulbourethrales s. Cowperi) has duct which opens into the spongy part of the urethra in the region of the bulbus. It produce a viscous secretion, which protects the urethral walls from irritation by the urine.

The Prostate.

   The Prostate (prostata) is a glandular and a muscular organ. It secretes an component of the semen. It has a base (basis prostatae), an apex, the anterior surface (facies anterior) the posterior surface (facies posterior). The ejaculatory ducts open into the prostatic part of the urethra. The prostate has right and left lobes (lobus dexter) and sinister (lobisinister). Also it has the median lobe, or isthmus of the prostate (lobus medius s. isthmus prostatae). Inner to the fascial coat is the prostatic capsule (capsula prostatica), formed of smooth muscular and connective tissue.
Semen – conveying ducts indicated in the successive order: straight seminiferous tubules, rete testis, duct of the epididymis, ductus deferens, ejaculatory duct, prostatic part and the other parts of the urethra. 

The Female Genital Organs.

   The female genital organs (organa genitalia feminina) are as follows: the internal genital organs and the organs visible from the exterior (pudendum femininum s. vulva).

The Ovary. 

   The Ovary (ovarium), a paired organ, which has: the upper, rounded end – called the tubal end (extremitas tubaria); the opposite, lower, the uterine end (extremitas uterina). It is connected with the uterus by the ligament of the ovary (ligamentum ovarii proprium). The two surfaces, lateral and medial (facies lateralis and facies medialis), are separated one from the other by borders: the free posterior border (margo liber) is concave while the other, anterior mesovarian border (margo mesovaricus), is straight and is attached to the mesentery of ovary. Vessels and nerves enter the ovary through the hilum of the ovary (hilus ovarii).

The ovary is connected with the uterus by the ligament of the ovary (ligamentum ovarii proprium). The ovary has a short mesentery, called the mesovarium, which is a peritoneal fold. To the tubal end of the ovary are attached the ovarian fimbria (fimbria ovarica). The suspensory ligament of the ovary (lig. suspensorium ovarii) descending to the ovary from the pelvic terminal line and containing the ovarian vessels and nerves. 

The ovary is filled with small vesicles called the vesicular ovarian (Graafian) follicles (folliculi ovarici vesiculosi s. Graafi), which contains a developing female sex cell, the oocyte (or egg-cell). The follicles are lodged in the stroma (stroma ovarii) in which vessels and nerves pass. When the ripe follicles ovulation and the oocyte is discharged from it, its walls collapse and its cavity is filled with blood and yellowish cells. As a result the yellow body (corpus luteum) is formed. When pregnancy occurs, the corpus luteum transforms into a corpus luteum verum s. graviditatis. When the corpus luteum atrophies, loses its yellow colour and is now called the white body (corpus albicans). A single follicle usually ripens in 28 days. The ovary is covered with embryonic epithelium.   

The Uterine Tube.

   The uterine, or Fallopian tube (tuba uterina s. salpinx) is a paired duct (oviduct) conveying the oocytes  from the ovary to the cavity of the uterus. Each tube is termed the mesentery, mesosalpinx.

Parts of the tube:

· uterine (pars uterina);

· isthmus;

· ampulla;

· infundibulum.

Infundibulum has processes, called fimbriae tubae, on its margins. One of these fimbriae, the largest usually, reaches the ovary and is termed fimbriae ovarica. The uterine tube has two openings – ostium abdominale tubae and the uterine opening (ostium uterinum tubae).

The wall of the tube has a serous coat (tunica serosa), a muscular coat (tunica muscularis), the mucous coat (tunica mucosa).

The Uterus.

The Uterus, or womb (metra, hystera) is an muscular organ in the cavity of the pelvis.

  The fundus of the uterus (fundus uteri), the body (corpus uteri), the neck (cervix uteri) with the canal of the neck (canalis cervicis uteri) are distinguished in it. It has also the vaginal part (portio vaginalis), the supravaginal part (portio   supravaginalis). The anterior and posterior surfaces are separated by the right and left borders (margo uteri dextra and margo uteri sinistra). The uterine opening, external os uteri (ostium uteri) in the cavity of the uterus (cavum uteri) are present. The ostium is bounded by two lips, anterior and posterior (labium anterius and labium posterius). The junction of the body with the neck is called the isthmus (isthmus uteri). In the cervical canal forms palmate folds, (plicae palmatae).

The uterine wall is composed of three layers. 

1. The serous coat (tunica serosa), or perimetrium.

2. The muscular coat (tunica muscularis), or myometrium has three layers: an inner longitudinal, a middle circular and outer longitudinal (stratum supravasculosum). 

3. The muscous coat (tunica mucosa), or endometrium with the simple tubular glands, glandulae cervicales in the cervix, and glandulae uterinae. 

 
The normal position of the uterus is known as an anteversion (anteversio), anteflexion (anteflexio), retroversion (retroversio). The peritoneum covers the uterus anteriorly to the junction of the body with the neck and is then reflected on the urinary bladder. The peritoneal pouch formed as the result is called excavation vesicouterine pouch (excavatio vesicouterina). The deep peritoneal pouch between the rectum at the back and the uterus and vagina in front is called the retrouterina S. cavum Douglas. The entrance into this pouch is bounded on the sides by the rectouterine folds (plicae rectouterinae) stretching from the posterior surface of the cervix to the lateral surface of the rectum. In addition to the connective tissue, bundles of smooth muscle fibbers forming the rectouterine muscles (mm. rectouterini) are present in these folds.


The peritoneal layers covering the uterus as the broad ligaments of the uterus (ligamenta lata uteri), which are also its mesentery, the mesometrium. In the free edge of the broad ligament is enclosed the uterine tube, on the anterior and posterior surface are two eminences formed by the round ligament of the uterus (lig. teres uteri) and the ligament of the ovary (lig. ovarium proprium). The ovary is attached to the posterior surface of the broad ligament by means of a short mesentrium, the mesovarium. The triangular area of the ligament bounded by the tube above and the ovarium below is the mesentery of the tube, mesosalpix, formed of two intimately adjoining layers of the broad ligament. On the side of the cervix and upper area of the vagina the layer is called the parametrium. The round ligaments (ligamenta teres uteri) arise toward the deep inguinal ring. 


The Vagina.


The vagina is a distensible musculo-fibrous tube whose upper end embraces the uterine cervix. The lower end opens into the pudendal cleft. It is passing from the pelvic cavity to the pudenda cleft. The vagina pierces the urogenital diaphragm. The anterior and posterior walls of the vagina (paries anterior and posterior) are in contact one with the other and since the uterine cervix projects into the cavity of the vagina above, a recess forms around the cervix and is termed the fornix vaginae. A deeper posterior and a shallow anterior fornix are distinguished. The posterior wall of the vagina is covered with peritoneum. 


The vaginal orifice is closed in virgins (virgo intacta) by the hymen femininus, which leaves only a small opening.


The vaginal walls consist of three coats. The mucous coat is covered by the vaginal rugae (rugae vaginales). These ridges fold  form two longitudinal columns of the rugae (columnae rugarum).


The vaginal mucosa is covered with stratified sqamous epithelium and contains the lymph nodes (folliculi lymphatici vaginales).


Pudendum Femininum.

Pudendum femininum is a collective term applied to the female external genital organs.

Labia majora pudenda are two folds of skin containing connective tissue rich in fat. They are connected to each other by a wider anterior commissural (commisura labiorum anterior) and a posterior commissural (commissural labiorum posterior). The slit-like space is named the pudenda cleft (rima pudendi). In front fat forms the mons pubis.

Medial of the labia majora are the labia minora pudenda (nymphae). The labia minora have small sebaceous glands (glandulae vestibulares minores). Around the clitoris two limbs form the prepuce of the clitoris (preputium clitoridis). The medial limbs form the frenulum of the clitoris (frenulum clitoridis). The posterior ends of the labia minora called the frenulum labiorum (frenulum labiorum pudendi). The slit-like space between the labia minora is known as the vestibule of the vagina (vestibulum vaginae). On each side of the labia minora is the opening of the duct of the greater vestibular or Bartholin’s gland (glandula vestibularis major’s Bartolini). Also, there are minute sebaceous glands called the lesser vestibular glands (glandulae vestibulares minores).

The bulb of the vestibule (bulbus vestibuli) is separated vagina into two symmetrical parts by the urethrae. 


The clitoris has the body (corpus clitoridis) is enclosed in a dense fibrous capsule – fascia of the clitoris (fascia clitoridis) and the corpora cavernosa of the clitoris (corpora cavernosa clitoridis). The body of the clitoris has the glans of the clitoris (glans clitoridis), also the prepuce and the frenulum of the clitoris.

The body separates into two crura (crura clitoridis). The body of the clitoris is fastened on the pubic symphysis by the suspensory ligament of the clitoris (lig. suspensorium clitoridis).
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Endocrine System Introduction

The endocrine system is made up of glands that produce and secrete hormones. These hormones regulate the body's growth, metabolism (the physical and chemical processes of the body), and sexual development and function. The hormones are released into the bloodstream and may affect one or several organs throughout the body. Hormones are chemical messengers created by the body. They transfer information from one set of cells to another to coordinate the functions of different parts of the body. The major glands of the endocrine system are the hypothalamus, pituitary, thyroid, parathyroids, adrenals, pineal body, and the reproductive organs (ovaries and testes). The pancreas is also a part of this system; it has a role in hormone production as well as in digestion.

The endocrine system is regulated by feedback in much the same way that athermostat regulates the temperature in a room. For the hormones that are regulated by the pituitary gland, a signal is sent from the hypothalamus to the pituitary gland in the form of a "releasing hormone," which stimulates the pituitary to secrete a "stimulating hormone" into the circulation. The stimulating hormone then signals the target gland to secrete its hormone. As the level of this hormone rises in the circulation, the hypothalamus and the pituitary gland shut down secretion of the releasing hormone and the stimulating hormone, which in turn slows the secretion by the target gland. This system results in stable blood concentrations of the hormones that are regulated by the pituitary gland.

Hypothalamus

The hypothalamus is located in the lower central part of the brain. This part of the brain is important in regulation of satiety, metabolism, and body temperature. In addition, it secretes hormones that stimulate or suppress the release of hormones in the pituitary gland. Many of these hormones are releasing hormones, which are secreted into an artery(the hypophyseal portal system) that carries them directly to the pituitary gland. In the pituitary gland, these releasing hormones signal secretion of stimulating hormones. The hypothalamus also secretes a hormone calledsomatostatin, which causes the pituitary gland to stop the release of growth hormone.

Pituitary Gland

The pituitary gland, which is located at the base of the brain beneath the hypothalamus in the center of the skull, just behind the bridge of the nose and is no larger than a pea. It is often considered the most important part of the endocrine system because it produces hormones that control many functions of other endocrine glands. 

It is an important link between the nervous system and the endocrine system and releases many hormones which affect growth, sexual development, metabolism and the system of reproduction. The "hypothalamus" is a tiny cluster of brain cells just above the pituitary gland, which transmits messages from the body to the brain. The pituitary gland has two distinct parts, the anterior and the posterior lobes, each of which releases different hormones which affect bone growth and regulate activity in other glands. This gland was once believed to be the main controlling gland of the body, but we now know that, important as it is, it is subservient to a master gland called the hypothalamus, which is the needed link between the pituitary gland and the brain. This "master gland" is really a way station between the body and the brain and sorts out messages going to and from the brain. It responds to the body through the pituitary gland, which is suspended just below it. It sometimes replies by nerve impulses and sometimes with needed hormones. The pituitary gland then makes hormones of its own in answer to the body's needs. These are then circulated in the blood to a variety of the body's tissues, including other endocrines, such as the adrenal gland. The adrenal gland receives the hormones produced by the pituitary and produces more of its own in response to growth and development requirements as well as the "fight or flight" responses. 

The pituitary gland is divided into two parts: theanterior lobe and the posterior lobe. The anterior lobe produces the following hormones, which are regulated by the hypothalamus:

· Growth hormone - Stimulates growth of bone and tissue (growth hormone deficiency in children results in growth failure. Growth hormone deficiency in adults results in problems in maintaining proper amounts of body fat and muscle and bone mass. It is also involved in emotional well-being.) 
· Thyroid-stimulating hormone (TSH) - Stimulates the thyroid gland to produce thyroid hormones (A lack of thyroid hormones either because of a defect in the pituitary or the thyroid itself is called hypothyroidism.) 
· Adrenocorticotropin hormone (ACTH) - Stimulates the adrenal gland to produce several related steroid hormones 
· Luteinizing hormone (LH) and follicle-stimulating hormone (FSH) - Hormones that control sexual function and production of the sex steroids, estrogen andprogesterone in females or testosterone in males 
· Prolactin - Hormone that stimulates milk production in females 
The posterior lobe produces the following hormones, which are not regulated by the hypothalamus:

· Antidiuretic hormone (vasopressin) - Controls water loss by the kidneys 
· Oxytocin - Contracts the uterus during childbirth and stimulates milk production

The hormones secreted by the posterior pituitary are actually produced in the brain and carried to the pituitary gland through nerves. They are stored in the pituitary gland.
Thyroid and Parathyroid Glands

The thyroid gland is shaped like a butterfly and usually weighs less than one ounce. The thyroid cartilage covers the larynx and produces the prominence on the neck known as the "Adam's Apple". The thyroid gland controls the rate at which the body produces energy from nutrients. If the body does not get enough iodine, the thyroid gland cannot produce a proper amount of hormones for this conversion process. The result can be a goiter, an enlargement of the thyroid gland. In some parts of the world, iodine is so scarce that most of the population have goiters. The parathyroid glands are four small oval bodies located on either side of and on the dorsal aspect of the thyroid gland. These glands control the level of calcium in the blood. The thyroid gland secretes hormones which regulate energy, and emotional balance may rely upon its normal functioning. When the rate of production is excessive, the results can be weight loss, nervousness, or even emotional disturbances. If the rate of production is excessively low, a slowing of bodily functions may result. The parathyroid glands, located behind the thyroid, control the blood-calcium level. Calcium is important, not only for bones and teeth, but also for nerve functioning, muscle contractions, blood clotting and glandular secretion. If we don't have enough calcium for these functions, the body will take it from the bones, causing them to easily fracture. It may also cause twitching, spasms, convulsions and even death. Too much calcium may cause a weakening of muscle tone and kidney stones.

Thyroid Gland

The thyroid gland is located in the lower front part of the neck. It produces thyroid hormones that regulate the body's metabolism. It also plays a role in bone growth and development of the brain and nervous system in children. The pituitary gland controls the release of thyroid hormones. Thyroid hormones also help maintain normal blood pressure, heart rate, digestion, muscle tone, and reproductive functions.

Parathyroid Glands

The parathyroid glands are two pairs of small glands embedded in the surface of the thyroid gland, one pair on each side. They releaseparathyroid hormone, which plays a role in regulating calcium levels in the blood and bone metabolism.
Thymus

The thymus is a gland that forms part of the immune system. It is situated in the upper part of the chest, behind the breastbone, and is made up of two lobes that join in front of the trachea. Each lobe is made of lymphoid tissue, consisting of tightly packed white blood cells and fat. The thymus enlarges from about the 12th week of gestation until puberty, when it begins to shrink. Its function is to transform lymphocytes (white blood cells developed in the bone marrow) into T-cells (cells developed in the thymus). These cells are then transported to various lymph glands, where they play an important part in fighting infections and disease. Swelling of lymph glands and fever are a signal that immune cells are multiplying to fight off invaders of the body: bacteria, fungi, viruses or parasites. Edward Jenner showed his faith in vaccination by injecting his own son with cowpox, therefore immunizing the child against smallpox, a deadly disease at that time in history

Adrenal Glands

The adrenal glands are a pair of glands that secrete hormones directly into the bloodstream. Each gland can be divided into two distinct organs. The outer region secretes hormones which have important effects on the way in which energy is stored and food is used, on chemicals in the blood, and on characteristics such as hairiness and body shape. The smaller, inner region is part of the sympathic nervous system and is the body's first line of defense and response to physical and emotional stresses. The adrenal glands are shaped like the French Emperor Napoleon's hat and, just as Napoleon's three-cornered hat sat on his head, so each gland is perched on each of the kidneys. These glands are about one to two inches in length and weigh only a fraction of an ounce each while secreting more than three dozen hormones. They take instruction from the pituitary glands and have important effects on physical characteristics, development and growth. The adrenal gland has two parts. The cortex, or outer, yellow layer, takes its instructions from the pituitary hormone ACTH. The hormones secreted here are called "steroids" and have three main types: those which control the balance of sodium and potassium in the body; those which raise the level of sugar in the blood; and sex hormones. The inner, reddish brown layer makes two types of hormones and takes all its instructions from the nervous system, producing chemicals which react to fear and anger and are sometimes called "fight or flight" hormones.

The adrenal glands are triangular-shaped glands located on top of each kidney. The adrenal glands are made up of two parts. The outer part is called the adrenal cortex, and the inner part is called the adrenal medulla. The outer part produces hormones called corticosteroids, which regulate the body's metabolism, the balance of salt and water in the body, the immune system, and sexual function. The inner part, or adrenal medulla, produces hormones called catecholamines (for example, adrenaline). These hormones help the body cope with physical and emotional stressby increasing the heart rate and blood pressure.
Pineal Body

The pineal body, or pineal gland, is located in the middle of the brain. It secretes a hormone called melatonin, which may help regulate the wake-sleep cycle of the body.

Reproductive Glands

The reproductive glands are the main source of sex hormones. In males, the testes, located in the scrotum, secrete hormones called androgens; the most important of which is testosterone. These hormones affect many male characteristics (for example, sexual development, growth of facial hair and pubic hair) as well as sperm production. In females, the ovaries, located on both sides of the uterus, produce estrogen and progesterone as well as eggs. These hormones control the development of female characteristics (for example, breast growth), and they are also involved in reproductive functions (for example,menstruation, pregnancy).
Testicles

The scrotum is a sac that hangs under the penis and holds the testes. It is divided internally into two halves by a membrane; each half containing a testis. It has an outer layer of thin, wrinkled skin over a layer of tissue which contains muscle. The testicle lies inside the scrotum and produces as many as 12 trillion sperm in a male's lifetime, about 400 million of which are ejaculated in one average intercourse. Each sperm takes about seventy-two days to mature and its maturity is overseen by a complex interaction of hormones. The scrotum has a built-in thermostat, which keeps the sperm at the correct temperature. It may be surprising that the testicles should lie in such a vulnerable place, outside the body, but it is too hot inside. The sperm production needs a temperature which is three to five degrees below body temperature. If it becomes too cool on the outside, the scrotum will contract to bring the testes closer the body for warmth.

Ovaries

The ovaries are a pair of oval or almond-shaped glands which lie on either side of the uterus and just below the opening to the fallopian tubes. In addition to producing eggs or "ova," the ovaries produce female sex hormones called estrogen and progesterone. The ovaries produce a female hormone, called estrogen, and store female sex cells or "ova." The female, unlike the male, does not manufacture the sex cells. A girl baby is born with about 60,000 of these cells, which are contained in sac-like depressions in the ovaries. Each of these cells may have the potential to mature for fertilization, but in actuality, only about 400 ripen during the woman's lifetime. Pregnant and prenatal both come from the same Latin roots. "Prae" means "before" and "nascor" means "to be born". Nascor is also the derivative of nature, innate and native. Only a few years ago, the word, "pregnant" was seldom used in mixed company. Polite society referred to a pregnant woman as "expecting" or "being in the family way."

Pancreas

The pancreas is a long. tapered gland which lies across and behind the stomach. The "head" (the right-hand end which is the broadest part of it) lies within the curve of the duodenum. This gland secretes digestive juices which break down fats, carbohydrates, proteins and acids; it also secretes bicarbonate, which neutralizes stomach acid as it enters the duodenum. Some cells in the pancreas secrete hormones which regulate the level of glucose in the blood. Most of the pancreas consists of tissues which are embedded in "nested" cells. These cells secrete the digestive enzymes into tubes which meet to form the main duct. This duct joins the "cystic" duct (which carries bile from the gallbladder) and forms a small chamber which opens into the duodenum. The cells of the pancreas are surrounded by many blood vessels into which they secrete hormones (glucagon and insulin) into the blood. Insulin regulates the use of glucose into all the body tissues except the brain. If the pancreas fails to produce insulin or secretes it in low quantities, the result is a serious disease called diabetes mellitus. The Greek name "pancreas", meaning "all flesh" or "all meat", is descriptive of the protein composition of this powerful organ which resembles a fish with a large head and a long tail. Inside, the organ's appearance resembles a stalk with clusters of grapes attached to it. The "stalk" is a long duct which runs down the center of the pancreas and the "grapes" are clusters of cells which flow into this duct and later into the duodenum for digestion of proteins, fats and carbohydrates. If the ducts leading from the pancreas are blocked in some way, the digestive fluids build up in the pancreas and may then become activated so that they digest the pancreas itself! This condition is known as acute pancreatitis. Pancreatic cancer has the worst prognosis of all the types of cancer. This is probably because of the spongy, vascular nature of this organ and its vital endocrine and exocrine functions. Pancreatic surgery is a problem because of the soft, spongy, tissue it consists of that make it extremely difficult to suture. By the way, Webster's Dictionary says the "pancratium" was an ancient Greek athletic contest involving boxing and wrestling. Isn't that interesting?
The pancreas is an elongated organ located toward the back of the abdomen behind thestomach. The pancreas has digestive and hormonal functions. One part of the pancreas, the exocrine pancreas, secretes digestiveenzymes. The other part of the pancreas, the endocrine pancreas, secretes hormones calledinsulin and glucagon. These hormones regulate the level of glucose (sugar) in the blood.
The Immune System
The immune system is part of our general body defenses against disease. It functions by recognizing viruses and bacteria and converting that information into hormones that activate the immune process.

This response can be both specific, where the body responds only to certain agents and no others as well as nonspecific, where the body works to defend itself any harmful agent that enters the body.

Immunity is the ability of an individual to resist or overcome the effects of a particular disease or other harmful agent. Immunity, however, is a selective process, with one being immune to one disease and not necessarily another. Immunity can be either inborn, which is due to inherited factors, or acquired. Acquired immunity develops during one's lifetime as they encounter various harmful agents and successfully fight them off. Acquired immunity is easily seen in the case that we only get the chicken pox once as a child, even though we may be exposed to them on a number of occasions.

The immune system has been broken down into a number of different "lines of defenses", starting simply with mechanical barriers and then becoming more and more complex, they include:

· Mechanical barriers - are the first line of defense against harmful agents. Mechanical barriers include the skin, mucus membranes that line passageways that enter the body.

· Chemical Barriers - tears, perspiration and saliva work to wash away harmful invaders while digestive juices and enzymes destroy bacteria and other toxins from ingested substances.

· Phagocytosis - is the ability of certain white blood cells to take in and destroy waste and foreign materials.

· Natural Killer Cells - are able to distinguish cells with an abnormal cellular membrane such as tumor cells or cells infected with a virus and kill them on contact.

· Inflammation - is the body's effort to get rid of anything that irritates it. If the inflammation is due to pathogens, the inflammation is referred to as an infection.

· Fever - boosts the immune system by stimulating phagocytes, increasing metabolism and decreasing the ability of certain organisms to multiply.

 

The Lymph System
All body tissues live in a liquid environment, both in the cells and surrounding them. During cellular metabolism, waste products, including carbon dioxide and other substances are routed back through the blood stream to be eliminated. In addition to the elimination provided for by the circulatory system, a second pathway for the removal of tissue fluids from the body is achieved though the lymph system.

The function of the lymph system is to remove excess tissue fluids that do not return through the circulatory system. In addition, the lymph system is responsible for absorbing protein form this fluid and returning it to the blood.

Like the circulatory system, the lymphatic system is made up of a series of capillaries and lymphatic vessels. Unlike the circulatory system, the lymph system does not have a heart to propel lymph (tissue fluids that have entered the lymphatic system) through the system. The movement of lymph is based upon either the volume of fluid within the lymph vessel or by mechanical means, i.e. through movement of the skeletal muscles, where the muscles compress the lymphatic vessels and drive the lymph forward.

Throughout the lymph system, can be found a series of lymph nodes, whose function it is to filter the lymph, trapping and destroying bacteria and other foreign particles. Lymph nodes can be found throughout the body, but tend to be grouped together. Major groupings of lymph nodes can be found in the neck (cervical nodes), in the armpits (axillary nodes), near the trachea and bronchial tubes (tracheobronchial nodes), in and around the intestines (mesenteric nodes) and in the groin area (Inguinal nodes).

Thymus 
The thymus gland is the site in which T-lymphocytes develop and mature before birth and is most active prior to puberty. The thymus secretes the hormone thymosin, which promotes the growth of lymphocytes and lymphoid tissue throughout the body.

Tonsils 
The tonsils, once thought of as a useless organ, are actually masses of lymphoid tissue that are designed to filter tissue fluids.

Spleen 
The spleen is an organ that contains lymphoid tissue and is designed to filter blood. It is located in the upper left quadrant of the abdominal cavity and is protected by the ribs. One function of the spleen is to filter out old red blood cells. The spleen also harbors phagocytes, which engulf bacteria and other foreign particles. The spleen also serves as a reservoir of blood in cases of emergency.

Vermiform Appendix 
Although the function of the vermiform appendix is unknown, the appendix is rich in lymph tissues. The appendix is located at the end of the cecum, which is part of the large intestine.

Introduction to the human immune system

The human body is often described as being 'at war'. By this, it is meant that the body is constantly under attack from things that are trying to do it harm. These include toxins, bacteria, fungi, parasites and viruses. All of these can, under the right conditions, cause damage and destruction to parts of the body and if these were left unchecked, the human body would not be able to function. It is the purpose of the immune system to act as the body's own army, in defence against this constant stream of possible infections and toxins.

The human immune system is divided into two broad groups called the Acquired Immune System and the Innate Immune System. The details about these two systems and how they work is dealt with more under their specific pages. This page will deal more with the structures of the immune system, detailing the parts of the body that play a role inimmunity. These include:

1. The lymphatics

2. Lymph nodes

3. Thymus

4. Spleen


Different types of immunity

The immune system is divided into two parts, called the Acquired Immune System and the Innate Immune System. While each of these plays a role in defending the body, there are major differences between the two.

The innate immune system is always working to protect the body and does not require any special preparation to stop infection.

The acquired immune system needs to be 'primed' before it can work to its full effectiveness though, and is only really effective after it has seen a possible infective agent before.

An overview of these different systems is given in the chart below, and for more details regarding the terminology used, refer to the specific pages linked above.
 

Structure and organs of the immune system

The lymphatic system

The lymphatic system is almost equivalent to the blood vessels, only instead of carrying blood through the body, the lymphatic system carries a substance called 'lymph'. Lymph is excess tissue fluid that has been drained from the body compartments. Lymphatic fluid is usually clear, watery, and has the same constitution as the blood, but without any cells. The lymphatic system is a complex network of lymphatic vessels (that carry the lymph), along which there are occasional lymph nodes. After the lymphatic system has collected all the lymph, this passes through the lymph nodes before being put back into the blood via a large vein just below the neck. In the lymphatic system there are lots of cells called lymphocytes (the T and B cells) that circulate around and are part of the acquired immune system.


Lymphoid tissue

Lymphoid tissue is scattered throughout the body and is home to the lymphocytes. Lymphocytes are packed into clusters in the walls of parts of the body that are often exposed to foreign substances. These sites include thegastrointestinal system as well as the tonsils which play a role in protecting the body from any air-borne infections.


Lymph nodes

Lymph nodes are small, oval structures that can be anywhere from 1mm to 25mm big. Blood vessels and nerves attach to the lymph nodes, as well as two sets of lymphatic vessels - those that enter the lymph node and those that leave it.

The lymph enters from one side and slowly moves past all the cells of the lymph node before leaving through the other lymphatic vessel. This allows the lymph time to access as many of the lymphatic cells as possible. In the lymph node there is a dense packaging of immune cells such as macrophages. These are the 'big eaters' and will engulf and destroy anything dangerous that they can. They also play a role in showing these substances to the T and B cells (which is described in more detail under the Acquired Immune System). There are also areas of the lymph node called 'germinal centres' where all the b cells multiply to fight off infection. In another part of the lymph node, there are mostly T cells. When they need to, the lymphocytes leave the lymph node and enter the circulation to fight infection.

The lymph nodes are there as a filter for the lymph before it re-enters the venous system. 99% of all the foreign substances that arrive at the lymph node are removed. Lymph nodes are found in regions such as the base of the neck, the armpit and the groin. Swelling or inflammation of these nodes is usually in response to an infection in one of the areas that is drained by the lymph node. This is often what is meant when someone says that they have 'swollen glands'.


Thymus

The thymus is a lymphoid organ located in the lower part of the neck and the front of the chest. With age, the thymus becomes smaller and loses most of its active immune cells. The outside of the thymus contains lymphoid stem cells (which are immature cells, still capable of growing) that divide rapidly, producing cells that mature into T cells. These T cells then migrate to the middle of the thymus. Detail of their growth is discussed under the Acquired Immune System. There are also cells in the thymus that release hormones (signalling chemicals) that cause T cells to grow.


Spleen

The spleen is the largest of the lymphoid organs. It is usually purple in colour, and located in the upper-left of the abdomen (the belly). The spleen is located behind the stomach, in front of the diaphragm (the muscle used for breathing), and next to the left kidney. The spleen can vary in size and shape dramatically; however, it is usually about 12cm long and 7cm wide (about the size of a clenched fist). The spleen contains large amounts of blood that is periodically pushes into the circulation by contraction of some tiny muscles that surround it.

There are two different 'parts' to the spleen, each with a different function. The 'red pulp' is named because of its colour and its role is to filter the blood. It does this by having tiny holes in its blood vessels that only allow some types of blood cells through. The blood cells that are a little older or in any way defective are not flexible enough to squeeze through these holes and so gets stuck. These stuck cells are then eaten by the macrophages.

The 'white pulp' is basically areas of lymphoid tissue in the middle of the spleen. There are areas filled with T cells and B cells. These make up about 5-20% of the spleen. There are lots more of the B cells in younger people than there are in older people, and their numbers in the spleen decrease with age
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100. To get ability to demonstrate on preparations structure of the spinal cord, the spinal nerves, the membranes.
Spinal cord (medulla spinalis)

The spinal cord occupies the vertebral canal from the foramen magnum of the skull to the level of the 2-nd lumbar vertebra. At the end of its length it narrows to form conus medullaris which continuous with a thin filum terminale. 

External structure. Spinal cord has four kinds of grooves by which is divided into three funicules: 1) fisssura mediana anterior         1) funiculus anterior

  2) sulcus ventrolateralis                2) funiculus lateralis

  3) sulcus dorsolateralis                 3) funiculus posterior

  4) sulcus mediana posterior

The spinal cord has two enlargements along its length:

 1) intumescentia cervicalis – corresponds to the nerves of the upper limb

 2) intumescentia lumbalis  – corresponds to the nerves of the lower limb 

Along the spinal cord anterior and posterior roots (radix anterior et posterior) emerge from the sulcus ventrolateralis and dorsolateralis. Radix anterior is represented by the axons of the motor (efferent) neurons of spinal cord whereas radix posterior consists of the axons of the sensory (afferent) neurons which bodies are located in spinal ganglion fixed on this root. Both roots adjoin to form the spinal trunk and then, after leaving the vertebral column, it becomes the spinal nerve. 

Spinal cord has 31 pair of spinal nerves in all. A part of spinal cord which is corresponds to the one pair of spinal nerves is named the spinal segment. Hence, there are 31 segments in spinal cord: 

8 cervical segments

12 thoracic

5 lumbar

5 sacral

1 coccygeal

Due to the spinal cord is shorted than the vertebral canal the spinal roots do not correspond to the level of their intervertebral foramina. So starting the 5th spinal roots they are directed downward more and more parallel to the spinal cord and finally lumber part is like a thick sheaf which is called cauda equina.

  Internal structure. Inside the spinal cord consists of two parts:

Outer – white matter (substantia alba) which is represented by the neuron axons composing conductive tracts.

Inner – grey matter (substantia grisea) which is represented by the neuron bodies which form some separated gatherings united by a common function and called the nuclei.

In the middle of grey matter central canal filled with spinal fluid is present. It terminates as a small dilatation, the terminal ventricle, below the conus medullaris.

The white matter is represented by funicles in which three kinds of fibers are present: I – projective:

1) Funiculi anteriores contain the descending (motor, efferent) tracts which pass by transit from the different parts of the brain to the effectors (muscles).

2)  Funiculi posteriores contain the ascending (sensory, afferent) tracts which conduct sense from their receptors (in the join capsule, fascias, tendons etc.) to the analyzers in CNS. 

3) Funiculi laterales contain both ascending and descending tracts.

II – associative – connect different segments of the spinal cord within one site of it.

III – commissural – connect symmetric areas of the spinal cord to each other.

The grey matter of spinal cord reminds the butterfly of letter “H”. It consists of three kind of horns:

1) Cornu anterior – where motor nuclei are present (middle and lateral groups of somatico-motor nuclei).

2) Cornu posterior – where sensory nuclei are present (nucleus thoracicus, substantia gelatinosa, nuclei proprii, nucl. intermediomedialis).
3) Cornu lateralis – is present only in the Th1-L2 segments and content vegetative sympathetic nuclei (nucleus intermediolateralis).
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102. To get ability to demonstrate structure of the medulla oblongata on preparations.

Myelencephalon (medulla oblongata, bulbus cerebri)

External structure:

Anterior surface:

1) fissure mediana anterior

2) pyramids of medulla oblongata (descussation of the medial fibers of the pyramidal tract)

3) sulcus ventrolateralis

Posterior surface is a lower part of fossa rhomboidea (floor of the 4th ventricle)

1) sulcus medianus posterior

2) funiculus posterior is represented by fasciculus gracile and cuneate fascicles (part of the Gol and Burdach’s tract)

3) sulcus dorsolateralis

Lateral surface: stretched from sulcus anterolateralis to sulcus posterolateralis
1) funiculus lateralis which is called oliva. 

Internal structure:
Grey matter:

1) Nuclei gracilis and cuneatus are the bodies of the 2nd neurons of the Gol and Burdach’s tract.

2) Nucleus olivaris is responsible for coordination of movement and balance.

3) Nuclei of the IX - XII cranial nerves, nucl. tr. spinalis n. trigemini (see tab. 2).

4) Nuclei formatio reticularis are the intercalary neurons. They are multifunctional and form the nuclei of the reflex acts (mastication, cough, sneezing); provide the regulation of the many vitally important functions (respiration, blood circulation, digestion, memory, active state of a man, slumber, concentration); activate the cortex cerebri as a non-specific afferent system which perceive all kinds of impulses.

White matter:

1) Tr. corticospinalis or pyramidalis (motor) passes through the pyramids where the medial fibers decussate and continue with the tr. corticospinalis lateralis in lateral funicles of the spinal cord whereas the undecussated part follows consisting of the anterior funicles of the spinal cord and is called tr. corticospinalis anterior.

2) Tr. corticonuclearis (corticobulbaris) (motor) goes from the cortex to the motor nuclei of the cranial nerves which axons leave the brain consisting of the cranial nerves.

3) Tr. tectospinalis (motor) starts from the midbrain and goes by transit to the spinal cord. It provides the response to the unexpected irritations (defense reactions). 

4) Tr. rubrospinalis (motor) starts from the midbrain and goes by transit to the spinal cord. It provides the involuntary automatic movements and muscle tone.

5) Tr. reticulospinalis (motor) and spinoreticularis (sensitive) provide the muscle tone and differentiation of the impulses passing through the other tracts.

6) Fasciculi gracilis et cuneatus (sensitive) are the part of Gol and Burdach’s pathways. They terminate at the nuclei gracilis and cuneatus which axons form internal (80 %) and external (20 %) arcuate fibers. External arcuate fibers go to the cerebellum consisting of the inferior cerebellar peduncles (tr. bulbocerebellaris); internal ones go ventrally and form lemniscus medialis* which decussates at the same place (decussatio lemniscorum) and then stretchs to the thalamus (tr. bulbothalamicus).

7)  Fasciculus longitudinalis medialis (motor) originates from the reticulate formation of the midbrain and connect the motor nuclei of the III, IV, VI, vestibular nuclei of VIII and XI cranial nerves, cornu anterior of pars cervicalis medullae spinalis. It provides the conjoint turn of the head and eyes to the opposite way.

8) Tr. vestibulospinalis et tr. olivospinalis (motor) regulate the muscle tone as a response to the disposition of the body in space.

9) Tr. spinocerebellaris anterior and posterior (Gowers and Flechsig’s tracts) (sensitive) go by transit from the lateral funicles of the spinal cord to the cerebellar nuclei consisting of inferior and superior cerebellar peduncles.

10) Tr. spinothalamicus lateralis and anterior (sensitive) go by transit from the lateral funicles of the spinal cord as a spinal loop (lemniscus spinalis) and rich the thalamus.
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104. To get ability to demonstrate structure of the pons, and the cerebellum on preparations.

Pons Varolii

External structure:

1) ventral surface: - sulcus basillaris

- sulcus horyzontalis

2) dorsal surface is an upper part of fossa rhomboidea (floor of the 4th ventricle)

Internal structure:
Corpus trapezoideum (axons of the cochlear nuclei) go transversally inside the pons and divide it into ventral (basilar) and dorsal (tegmental) parts.

Pars ventralis pontis:

Grey matter: Nuclei proprii pontis

White matter:

1) tr. corticospinalis

2) tr. corticonuclearis

3) tr. corticopontocerebellaris

  Pars dorsalis pontis:

Grey matter: 

1) formatio reticularis pontis

2) nuclei of V, VI, VII, VIII cranial nerves

3) nuclei corporis trapezoidei
White matter:

1) Tractus lemniscorum 

2) Gowers’ tract (tr. spinocerebellaris anterior)

3) Tr. acusticus (lemniscus lateralis) is formed by the axons of the trapezoid corpus nuclei 

4) Fasciculus longitudinalis medialis

5) Fasciculus longitudinalis posterior (Shutz’s fascicle) – efferent vegetative tract.

6) Tr. tectospinalis and spinotectalis
7) Tr. rubrospinalis
8) Tr. vestibulospinalis
9) Tr. reticulospinalis
10) Tr. thalamospinalis is extrapyramidal and provide the tone and contraction of the certain group of muscles that make for forced position of the body and emotional reflection in different diseases.

Cerebellum

Parts: Vermis

           Left and right hemispheres 

           Superior, medial and inferior peduncles

Cerebellum is covered with the cortex cerebelli and has folia cerebelli separated from each other by the fissures cerebelli. The deepest ones divide the cerebellum into the lobules:

1) Lobulus anterior 

2) Lobus posterior

3) Lobus flocculonodularis

In hemispheres white matter is represented by arbor vitae cerebelli (the tree of life).

The following tracts pass consisting of the inferior cerebellar peduncles: 

1) Flechsig’s tract (tr. spinocerebellaris posterior)

2) tr. bulbocerebellaris                  

3) tr. olivocerebellares

4) tr. vestibulocerebellaris

5) tr. cerebelloreticularis

The following tracts pass consisting of the middle cerebellar peduncles:

1) tr. corticopontocerebellaris 

The following tracts pass consisting of the inferior cerebellar peduncles:

1) Gowers’ tract (tr. spinocerebellaris anterior)

2) tr. dentatorubralis

3) tr. dentatothalamicus 
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106. To get ability to demonstrate on preparations structure of the isthmus of the diamond-shaped brain, the diamond-shaped pit, the fourth ventricle.

IV ventricle (ventriculus quartus)

Parts: 

1) Roof (tegmen ventriculi quarti). Its upper part is formed by pedunculi cerebellaris superior and vellum medullare superius which is stretched between them; lower part is formed by pedunculi cerebellaris inferior and vellum medullare inferius which is stretched between floccular peduncles. On the internal surface of vellum medullare inferius tela choroidea with the plexus choroideus is present. Aperturae laterals (Lushka) are present at the lateral angles and apertura mediana (Magendi) is present at the inferior angle by means of which IV ventricle communicates with the subarachnoid space. 

2) Lateral walls are formed by the middle cerebellar peduncles.

3) Floor is represented by the rhomboid fossa which upper triangle is the posterior surface of the pons and lower triangle is the posterior surface of the medulla oblongata. 

IV ventricle has also communication with the central canal of the spinal cord by means of obex which is located at the inferior angle. Superior angle of the IV ventricle continue with the aqueductus cerebri (Silvii) of the midbrain.

Superior and inferior angles are connected by sulcus medianus which divides the rhomboid fossa into two symmetric parts. Striae medullares (axons of the dorsal cochlear nuclei) go transversaly between both lateral angles to divide the rhomboid fossa into superior and inferior triangles. Eminentiae mediales with the facial collicules on them are present on each side of sulcus medianus of the upper triangle. Blue area* (locus coeruleus) is present in the region of lateral angles where area vestibularis is situated. 

Trigonum n. hypoglossi et n. vagi are located on sides of midline in the inferior angle. 

Istmus rhombencephali is a part of brain located between fossa rhomboidea and midbrain.  The following structures belong to it:

1) Pedunculi cerebellares superior

1) Vellum cerebellaris superior
2) Trigonum lemniscorum. It is located between upper cerebellar peduncle, brachium colliculi caudalis and cerebral peduncle of midbrain. In this triangle medial and lateral lemnisci are present. 
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109. To get ability to demonstrate structure of the mid-brain and the midbrain on preparations.

Midbrain (Mesencephalon) 

Parts:   1) Tectum mesencephali

  2) Pedunculi cerebri

  3) Substantia perforatа posterior

  4) Aqueductus cerebri 

Tectum is a dorsal part of mesencephalon. 

Parts: 1) Colliculi superiors and inferiores. They continue with brachium colliculi superiores et inferiors and terminate into metatalamus.

Colliculi superiors content the grey matter – subcortical centers of vision.

Colliculi inferiors content the grey matter – auditory subcortical centers.

There’s an area connecting colliculi superior and thalamus that’s situated between both these parts. Inside this area nuclei pretectales are present. They connect nucl. accessories n. oculomotorii to colliculi superiors by means of which consensual light reflex of both pupils is provided when some light is given to retina of the one eye. 

 2) Lamina tecti –white matter that connects colliculi to diencephalon. 

Pedunculi cerebri are situated under the tectum and diverge towards the diencephalon. 

Parts: 1) Basis pedunculi cerebri is represented by the white matter consisting of tracts which pass by transit or switch over in them.

          2) tegmentum mesencephali  contains both white and grey matters: 

  Nuclei:  1) Nuclus rubber* which gives origin for the involuntary motor tract

                2) Nuclei n. oculomotorius (III) on the level of colliculi superiores, 

   3) Nucleus n. trochlearis (IV) on the level of colliculi inferiors

   4) Substantia grisea centralis surrounds the aqueductus cerebri and produce hormones endorphin and encephalin.

                  5) Nucleus tractus mesencephalicus n. trigemini (V) goes along substantia grisea centralis.

               6) Formatio reticularis. Among it the biggest ones are nucl. fasciculi longitudinalis medialis (Darkshevich’s nucleus or nucl. comissurae posterior) and nucleus interstitialis (Kahal’s) which give the origin for fasciculus longitudinalis medialis (see page 41). It goes downward and provides the connection and integration of the oculomotor nuclei (III, IV and VI cranial nerves), anterior horns of the cervical and thoracic parts of the spinal cord, automatic muscle tone and their unconditioned reflex response. 

              7) Substantia nigra (Zemmering’s) is a boundary between basis and tegmentum of the pedunculi cerebri and it is the extrapyramidal coordinator center of mastication, deglutition etc. Dopaminergic neurons are located in it which are connected to the forebrain and regulate emotions and the other difficult movements. 

White matter: 1) Lemniscus medialis

2) Lemniscus lateralis

3) Gowers’ tract

4) Tr. rubrospinalis

5) Tr. reticulospinalis

6) Tr. tectospinalis

7) Fasciculus longitudinalis medialis

8) Fasciculus longitudinalis posterior 

There are four descussations in the midbrain:

1) decussatio tegmentalis dorsalis (Meinerti) formed by the nuclei colliculi superior axons (tr. tectospinalis)

2) decussatio tegmentalis ventralis (Forel’s) formed by axons of nucleus ruber

3) decussatio pedunculorum cerebellarium superiorum (Verneking’s) formed by axons of nucleus dentatus (tr. cerebellorubralis)

4) decussatio trochlearis

Substantia perforatа posterior is located between both pedunculi cerebri

Aqueductus cerebri is located between the tectum and tegmentum mesencephali. 
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111. To get ability to demonstrate structure of the diencephalon on preparations.

Diencephalon 

Parts: 1) Thalamencephalon 

          2) Hypothalamus 

          3) III ventriculus 

Thalamencephalon

Parts:   1) Thalamus

            2) Epithalamus

            3) Metathalamus

Thalamus is ovoid gathering of the grey matter and has four surfaces. Medial and superior are free, lateral and inferior are fused with capsula interna and pedunculi cerebri.

External structure:

· Anterior part is called tuberculum anterius

· Posterior part is called pulvinar

Thalamus is surrounded by a thin layer of white matter:

· stria terminalis separates the thalamus from nucl. caudatus

· stria medullaris goes along the upper medial boundary of thalamus

· sulc. hypothalamicus (sulc. limitans) is a boundary between thalamencephalon and hypothalamus

Both thalamuses is connected by adhesio interthalamica.

On the dorsal part of thalamus tela choroidea is present.

Epithalamus 

Parts: 
1) Trigonum habenulae, 2) Habenulae, 3) Comissura habenulorum, 4) Corpus pineale (epiphisis) 

Striae medullares thalami widen at the back to form the flat trigonum habenulae which continues with habenulae. They are connected by comissura habenulorum on which epiphisis is fixed. 

Metathalamus

Parts: 1) Corpus geniculatum laterale is situated just below the pulvinar. 

          2) Corpus geniculatum mediale is situated below the corpus geniculatum laterale. 

Hypothalamus

Parts: 

1) Pars hypothalamica anterior (pars optica):

Chiasma opticum 

Tractus 

2) Pars hypothalamica intermedia:

Tuber cinereum 

Infundibulum 

Hypophisis 

3) Pars hypothalamica posterior (pars mamillaris):

III ventricle (ventriculus tertius)

Parts:

Lateral walls are the medial surfaces of both thalamuses.

Anterior wall is composed by lamina terminalis, columna fornicis, comissura cerebri anterior. 

Superior wall is formed by tela choroidea et plexus choroideus.

Posterior wall is represented by commissura cerebri posterior. 

Inferior wall is represented by tuber cinereum, corpora mamillaria, substantia perforata posterior.

Recessses of the III ventricle:  - recessus opticus

- recessus infundibuli

- recessus pinealis

Communications of the III ventricle: 

- foramina interventricularia (Monroi) (on the anterior wall) by which it communicates with the lateral ventricles.

- aqueductus cerebri (its opening is on the posterior wall) by which it communicates with the IV ventricle.
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113. To get ability to demonstrate structure of the basal nucleuses and the internal capsule on preparations.

Capsula interna consists of: 
а) Crus anterior (tr. corticostriatus, tr. frontopontinus)
b) Genu (tr. corticonuclearis)
c) Crus posterior (tr. corticospinalis, tr. thalamocorticalis, tr. occipitotemporoparieto-pontinus, tr. geniculocorticalis medialis (radiato acustica), tr. geniculocorticalis lateralis (radiato optica)).
Fornix is located below the corpus callosum. Parts: 1) columnae fornicis, 2) corpus fornicis, 3) crura fornicis. It connects corpora mamillaria to g. parahyppocampalis and uncus. Septum pellucidum is situated between corpus callosum and fornix.
Basal nuclei 

1) Striopallidar system (corpus striatum and pallidum)                            

2) Claustrum                                                

3) Corpus amygdaloideum

Corpus striatum is the highest part of the extrapyramidal system and vegetative centers of thermoregulation and carbohydrate metabolism.

1) Nucleus caudatus 

2) Nucleus lentiformis: а) globulus pallidus medialis, b) globulus pallidus lateralis, c) putamen. 

Nucleus caudatus and putamen (striatum) activate the movements.

Globulus pallidus medialis and lateralis (pallidum) make a bracking effect onto the movements.
Claustrum. Its function is not investigated. It is believed to be responsible for the reactions of the object tracing. 
Сorpus amygdaloideum is a part of limbic system and subcortical centre of smell and taste.  
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115. To get ability to demonstrate structure of lateral ventricles and white matter of hemispheres, the olfactory brain, the limbic system at the specimens.

White matter of hemispheres  

Three types of fibers are distinguished in the white matter: 

1. Associative fibers 

1) Short:

- fibrae arcuatae cerebri 

- capsula extrema 

2) Long – connect convolutions of different lobes: 

- capsula externa 

- cingulum 

- fasciculus longitudinalis superior 

- fasciculus longitudinalis inferior 

- fasciculus uncinatus 

- fasciculus frontoocipitalis 

2. Commissural fibers 

- corpus callosum. Parts: 1) rostrum, 2) genu, 3) truncus, 4) splenium.

- commissura cerebri anterior. Fibers connecting the olfactory brain pass in it.

- commissura fornicis. 
- commissura cerebri posterior. Fibers connecting basal nuclei pass in it.

3. Projection fibers – afferent and efferent fascicles connecting the projection cortical centers to the basal nuclei, nuclei of brain stem and spinal cord (conductive tracts). Passing down from the cortex projection fibers form corona radiata which fibers gather into capsula interna. 

Ventriculus lateralis 
Parts:   

1) Cornu anterior – inside lobus frontalis

Paries medialis – septum pellucidum

Paries lateralis and inferior – caput nuclei caudati

Paries anterior and superior – corpus callosum (forceps fronalis)

2) Pars centralis – inside lobus parietalis

Paries superior - corpus callosum

Paries inferior – thalamus, corpus nuclei caudate, stria terminalis

Paries medialis – corpus fornicis

3) Cornu posterior – inside lobus occipitalis

Paries superior and lateralis – corpus callosum (forceps occipitalis) 

Paries medialis is represented by two longitudinal blosters: superior – bulbus cornu occipitalis (projected forceps occipitalis) and inferior – calcar avis (corresponds to fissure calcarina). 

4) Cornu inferior – inside lobus temporalis

Paries superior – cauda nuclei caudate

Paries inferior – trigonum collaterale

Paries lateralis – tapetum 

Paries medialis – hippocampus

Ventriculi laterals communicate with the III ventricle by foramen interventricularis (Monroi) which is located on the medial wall of the anterior horn.

Plexus choroideus is situated in the central part and inferior horn. 

Olfactory brain (Rhinencephalon)

Peripheral part:

 –  bulbus olfactorius

· tractus olfactorius 

· trigonum olfactorium

· striae olfactorii

· substantia perforata anterior 

1) Central part:

 – g. fornicatus

 – uncus

 – hippocampus (cornu Ammoni)

 – g. dentatus

Limbic system

Limbic system includes:

1. The highest centers of the cortex cerebri: 

· g. fornicatus

· uncus

· g. dentatus

· nuclei of septum pellucidum

2. Subcortical structures:

· hippocampus

· corpus amygdaloideum

· nuclei anteriores thalami

· habenular nuclei

· nuclei of the intermediate part of hypothalamus and corpora mamillaria

3. Projective and associative fibers:

· fornix

· cingulum

· fasciculus frontooccipitalis

· fasciculus longitudinalis inferior 
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117. To get ability to demonstrate structure of the membranes of the brain on preparations, find the venous sinuses of the dura mater, vessels and nerves of the brain.
Meningeas and cerebrospinal fluid circulation

The spinal cord and the brain are not adjoined to the vertebral canal and cranial cavity closely. There are meningeas and intermeningeal spaces between them: 1) dura mater – outer coat, 2) arachnoid mater – intermediate coat, 3) pia mater – inner coat.

Dura mater of spinal cord is represented by the connective tissue tube which is separated from the periosteum by the epidural space (spatium epidurale). It stretches to the level of 2nd sacral vertebra where it fuses to the other meningeas. Along its length it gives processes investing the spinal roots and ganglion. Contents of the epidural space are the adipose and loose connective tissue, internal venous vertebral plexuses and lymphatic plexuses. Passing through the foramen magnum, dura matter of spinal cord is continuous with dura matter of the brain. In several places the dura mater extends inward to form flat dural septa that divide the cranial cavity:

1) Falx cerebri – dips into longitudinal fissura between both cerebral hemispheres

2) Falx cerebelli – runs along vermis cerebelli and separates both cerebellar hemispheres

3) Tentorium cerebelli – located transversally between cerebellum and cerebral hemispheres

4) Diaphragma sellae – tensed over sella turcica. It has an opening for the infundibulum.

Dura mater of the brain consists of two layers more superficial of which is periosteum of the skull; therefore there’s no epidural space like in spinal cord. These layers are fused together except some areas where they separate to enclose the dural sinuses and in the region of ganglion trigeminale. Dural sinuses collect the venous blood and direct it through foramen jugulare into the internal jugular vein:

1) sinus sagittalis superior is located on the roof of the skull in sulcus sinus sagittalis superior

2) sinus sagittalis inferior is located on the free margin of falx cerebri 

3) sinus rectus connects the posterior ends of sinus sagittalis superior and inferior

4) sinus cavernosus is located laterally from sella turcica

5) sinus sphenoparietalis runs along ala minor ossis sphenoidalis

6) sinus petrosus superior is located in sulcus sinus petrosus superior of the temporal pyramid

7) sinus petrosus inferior is located in sulcus sinus petrosus inferior of the temporal pyramid

8) sinus occipitalis runs along crista occipitalis interna

They flow together into the confluence sinuum which is located on protuberantia occipitalis interna and then get into:

9) sinus transversus is located in sulcus sinus transversus of the occipital bone

10) sinus sigmiodeus is located in sulcus sinus sigmoideus of occipital, parietal and temporal bone.

There is a spatium subdurale filled with cerebrospinal fluid between the dural matter and arachnoidea.

Arachnoideal mater is a thin transparent membrane that has the slit-like openings and does not have the blood vessels. Lateral surfaces of arachnoidea medullae spinalis give off some processes which form the vaginas for the spinal roots and dental ligaments. Since arachnoidea doesn’t penetrate the sulci and depressions of the brain it gets over them like the bridges under which subarachnoidal cavities (cisterns) filled with the cerebrospinal fluid are present:

1) Cisterna cerebellomedullaris is located in place where arachnoidal covering goes down from the cerebellum to medulla oblongata

2) Cisterna fossae lateralis is located in fossa lateralis 

3) Cisterna interpeduncularis is located between both pedunculi cerebri

4) Cisterna chiasmatis corresponds to the basic surface of the hypothalamic area.

Peculiarity of the arachnoidea encephali structure is a presence of growths in the form of round bodies which are known as granulations arachnoideales (Pacchioni). 

Between arachnoidal and pia matter subarachnoidal space filled with the cerebrospinal fluid is present.

Pia mater is durable enough and elastic. It clings tightly into the brain and spinal cord following their relief. In spinal cord it sends various trabeculi to the arachnoidea and lig. denticulate which are arranged in the frontal plane and terminate at the dura matter. In the brain, pia matter penetrates into ventricles where it forms plexus choroideus epithelial lining of which has the glandular character. 
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119. To get ability to demonstrate on preparations and explain about the external surface of the brain’s base, places of appearance 12 pairs of cranial nerves.

	№ 
	Name of nerve
	Emergence from the brain

	I
	Olfactory nerve
	Bulbus olfactorius

	II
	Optic nerve
	Chiasma opticus

	III
	Oculomotor nerve
	Fossa interpeduncularis

	
	
	

	IV
	Trochlear nerve
	Lamina quadrigemina and then appears from under lateral side of pedunculi cerebri

	V
	Trigeminal nerve
	Linea trigeminofacialis

	
	
	

	
	
	

	
	
	

	VI
	 Abducens nerve
	Between pons and pyramid

	VII
	Facial nerve
	Linea trigeminofacialis

	
	
	

	
	
	

	VIII
	Auditory (vestibulocochlear) nerve
	Between flocculus and pons

	
	
	

	IX
	Glossopharyngeal nerve
	Sulc. dorsolateralis of medulla oblongata

	
	
	

	
	
	

	X
	 Vagus nerve
	Sulc. dorsolateralis of medulla oblongata

	
	
	

	
	
	

	XI
	 Accessory nerve
	Sulc. dorsolateralis of medulla oblongata and five cervical segments of spinal cord

	
	
	

	XII
	Hypoglossal nerve
	Sulc. ventrolateralis of medulla oblongata
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126. To get ability to demonstrate the organ of taste on preparations, smell , the eyeball and the auxiliary apparatus of eyeball.

THE ORGAN OF VISION
 THE COATS OF THE EYEBALL
I. The fibrous coat. (Tunica fibrosa bulbi) 
1. The sclera 
2. The cornea 
II. The vascular coat of the eyeball (tunica vasculosa bulbi) 
1. The choroid (chorioidea) 
2. The ciliary body (corpus ciliare)
З.Thе iris
III. The retina 
THE REFRACTING MEDIA OF THE EYE
A. The vitreous body (corpus vitreum) 
B. The lens 
C. The chambers of the_eye. 
THE ACCESSORY STRUCTURES OF THE EYE
THE MUSCLES
The motor apparatus of the eyeball consists of six voluntary (striated) muscles: the superior, inferior, medial and lateral rectus muscles (mm. recti superior, inferior, medialis and lateralis), and the superior and inferior oblique muscles (mm. obliquus  superior and inferior). 
THE TISSUE OF THE ORBIT AND TENON'S CAPSULE
THE EYELIDS AND CONTONCTIVA
THE LACRIMAL APPARATUS
The lacrimal apparatus consists of the lacrimal gland, which excretes tears into the conjunctival sac, and of the lacrimal canaliculi arising from this sac. The lacrimal gland (glandula lacrimalis) (ductuli excretorii) rivus lacrimalis (canaliculi lacrimales) (saccus lacrimalis) nasolacrimal canal 
THE ORGAN OF TASTE
Receptors are located on the tongue, although are also encountered on the palate, arches and epiglottis. In man most of the buds are located in the vallate and folliate papillae (papillae vallatae and foliatae), a much less number in the fungiform papillae and finally some of them occur on the soft palate, on the posteHoi1 surface "of the epiglottis and on the medial surface of the arytenoid cartilages. The buds contain the taste cells which constitute the receptor of the taste analyser. Its conductor is comprised of the conducting tracts from the receptors of taste consisting of three lints.
The first neuron is contained in the ganglia of the afferent nerves of the tongue. The nerves conducting the sense of taste in man are: (1) the chorda tympani of the facial nerve (the first two thirds of the tongue), (2) the
glossopharyngeal nerve (the posterior third of the tongue, the soft palate and palatal arches), and (3) the vagus nerve  (epiglottis)
The location of the first neuron:
1. The ganglion of the facial nerve (ganglion geniculi). The peripheral processes of the cells oi this ganglion run as parf of the chorda tympani to the anterior two thirds of the tongue mucosa where they come into contact with the taste receptor. The central processes pass as part of the sensory root of the facial nerve (n. intermedius) into the medulla oblongata.
2. The_inferior ganglion of the ninth pair. The peripheral fibres of the cells of this ganglion run as part of the glossopnaryngeal nerve to the mucous the posterior third of third of the tongue, where they come into contact with the receptors. The central processes pass as part of this nerve into the pons.
3. The inferior ganglion of the vagus nerve. As a part of the superior laryngeal nerve the peripheral processes of the cells of this ganglion approach the recepiors located in the epiglottis. The central processes, as part of the vagus nerve, pass to the medulla oblongata.
All the described taste fibres end in the medulla oblongata and the pons, in the nucleus of the tractus solitarii nn. intermedii, glossopharvngei and vagi, where the second neuron is situated. The gustatory part of the nuclei tractus solitarius is connected with all the motor nuclei of the medulla oblongata which are concerned with chewing and swallowing, and also with the spinal cord (control of respiration, coughing and vomiting).
The processes of the second neurons ascend from the medulla oblongata and pons to the thalamus, where the third link begins to extend to the сortical end of the taste analyser. The taste analyser lies in the cortex of the parahippocampal gyrus close to the anterior end of the temporal lobe, in the uncus and in the cornu._Ammonis near to the olfactory centres. Accordin other data, it lies in the cortex of the operculum where the sensory fibres of trigeminal and vagus nerves terminate. The clinical data is more in favou the second hypothesis. The chemical stimulus in the receptor is transfon into a nerve impulse which is transmitted along the conductor to the cort end of the analyser where it is perceived in the form of various taste sensations.
THE ORGAN OF SMELL
In all animals, both in vertebrates and even in invertebrates, the essential part of the organ of smell consists of the primary type of sensory olfactory cells lining the olfactory fossa which is actually a protrusion of the ectoderm. In higher vertebrates the nasal cavity (the olfactory fossae) is widened and deepened. It is surrounded by the cartilaginous nasal capsule of the cranium with the formation of nasal conchae on its inner surface, which increases the receptive surface of the olfactory area. In macrosmatic animals this feature attains its greatest degree and they possess an abnormally acute sense of smell (predators, rodents, hoofed animals and some other species). Microsmatic animals, including monkeys, some cetaceans, and human beings too are, in contrast, endowed with a more or less reduced olfac​tory apparatus. In view of this, their rhinencephalon is developed far less than the powerful rhinencephalon of macrosmatic animals. Finally, in anosmatic animals (dolphins) the olfactory apparatus disappears completely already in embryonic life.
The developed nasal cavity, as we see it in the normal adult, lodges the olfactory organ, and serves, at the same time, as the upper respiratory tract. On entering the nasal cavity with the air during respiration, fragrant sub​stances stimulate the specific sensory elements of the organ of smell.
These sensory elements, the olfactory cells, constitute the receptor of the olfactory analyser which is situated in the olfactory region (regio olfactoria) that is, in the nasal mucosa, in superior nasal concha and the contralateral area of the nasal septum. The olfactory cells form the first neurons of the olfactory tract; their axons as a component of the fila olfactoria pass through the openings in the cribriform plate of the ethmoid bone into the olfactory bulb where they terminate in the olfactory glomeriili. This is where the second neurons (mitral cells), originate; their axons pass as part of the olfactory tract and terminate in the cells of the grey matter of this tract, the olfactory pyramid (trigonum olfactorium), the anterior perforated substance, and the septum lucidum. The greater part of the fibres pass to the cortex of the parahippocampal gyrus, to the tincus, where the cortical end of the olfac​tory analyser is located.
In addition to the new cortex (neocortex) the old cortex (archicortex) also receives the olfactory impulses, i. e. they are brought to the cornu ammo​nia which was the old pallium that developed under the influence of the olfa​ctory receptor. An efferent tract originates from the cornu ammonis and passes to the subcartical olfactory centres located in the midbrain in: (1) the habenula in the epithalamus, where the olfactory impulses are correlate with other somatosensory centres, and (2) the tuber cinereum and mamillary bodies of the hypothalamus where the olfactory impulses come in contact  with the sensory systems of the viscera, including the gustatory system. This efferent tract as a component of the fornix crosses partly in the hippocampal  commissure and terminates as the anterior column of the fornix in th mamillary bodies. Bundles run from the latter to the thalamus and the mamillothalamic tract (tract of Vicq d'Azyr), and from there to the cortex.
Vessels and nerves. The arteries of the external nose arise from the facial artery and anastomose with the terminal small branches of the ophthalmic artery, as well as with the infraorbital artery. The principal artery supplying lilood to the walls of the nasal cavity is the sphenopalatine artery (from the maxillary artery). Small brunches of the anterior and posterior ethmoidal arteries (from the ophthalmic artery) spread in the anterior part of the cavity. The veins of the external nose drain into the facial and ophthalmic veins. The outflow of venous blood from the mucous membrane of the nasal cavity is accomplished mostly by branches of the sphenopalatine vein draining through an opening of the same name into the ptcrygoid plexus. Venous blood from the anterior parts flows into the veins of the upper lip and the external nose. The lymphatic vessels from the external nose and nostrils carry their lymph into the suhmandibular lymph nodes of the neck.
The nerves both of the external nose and oE the nasal cavity belong to the ramifica​tions of the first and second hranches of the trigeminal nerve. The mucous membrane of the anterior part of the nasal cavity is innervated from the anterior elhmoidal nerve (the first branch of the trigeminal nerve), the rest of it, the nasal concha and septum, are inner​vated from the posterior ethmoidal nerve and from the second branch o[ the trigeminal nerve (nn. nasales posteriores and n. nasopalatinus).
An opening is found in the anterior part on the floor of the nasal cavity on either side of the nasal septum. It opens into a small short blind canal which is the rudiment of Jacobson's organ (organon vomoronasalis) developed in many mammals and connected with the olfactory nerve.
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128. To get ability to demonstrate on preparations and explain about the organ of hearing and balance.

THE ORGAN OF GRAVITATION AND RALANCE AND THE ORGAN OF HEARING
The organ consists of two analysers: the analyzer of gravitation (i.e. the sense of gravitational attraction) and balance, and the analyser of hearing (auditory analyser). Until recently both analysers were regarded as one organ of hearing and balance (organum vestibulocochleare). Eventually they differentiated into two different analysers both of which are closely interconnected as though they form i single organ. In man and vertebrate animals a substantial part of this organ is the labyrinth which contains dual-type receptors: one of them (the organ оf Corti) is a delicate arrangement serving for the appreciation of sound stimuli the others (maculae and cristae ampullares) are the receptor devices of the - stato-kinetic apparatus necessary for the appreciation of the forces of gravitational attraction, and for maintaining the balance and orientation оf the body in space. 
The embryogenesis of the organ of hearing and balance in man is generally similar to phylogenies. In about the third week of embryonic life an auditory vesicle, the germ of the labyrinth, appears from the ectoderm on sides of the posterior cerebral vesicle. By the end of the fourth week the endolymphatic duct (ductus endolymphaticus) and three semicircular canals grow out of it.
The upper part of the auditory vesicle into which the semicircular canals drain is the germ of the utriculus; it separates at the place where the endolymphatic duct departs from the lower part of the vesicle, the rudiment the future sacculus. The narrowed place between these two parts transforms into the utriculosaccular duct (ductus utriculosaccularis). In the fifth weak embryonic life at first a small protrusion (lagaena) forms on the anterior segment of the auditory vesicle corresponding to the sacculus, which soon develops to form the spiral duct of the cochlea (ductus cochlearis). At first walls of the cavity of the vesicle of the labyrinth are covered with similar epithelial cells, some of which transform into sensory cells (organ of Corti).
The mesenchyme adjoining the membranous labyrinth transforms into connective tissue, creating perilymphatic spaces around the utriculus, sacculus and semicircular canals that had formed.
In the sixth month of embryonic life an osseous labyrinth arises from the perichondrium. The osseous labyrinth grows around the membranous labyrinths with perilymphatic spaces duplicating the general force the latter. The middle ear, i.e. the tympanic cavity with the auditory tube develops from the first pharyngeal pouch and the lateral part of the superior wall of the pharynx. Consequently, the epithelium of the mucous coat of the middle ear cavities derives from the entoderm. The auditory ossicles in the tympanic cavity are derived from the cartilage of the first (malleus and the anvil) and the second (stirrup) visceral arches. The external ear originates from the first branchial pouch.
The peripheral part of the organ of bearing and gravitation is located in the temporal bone and is divided into three parts: the external, middle and internal ear. 

THE ORGAN OF HEARING THE EXTERNAL EAR
The external ear consists of the auricle and the external auditory meatus.
The auricle (auricula) commonly called the ear, is formed of elastic cartilage covered with skin. This cartilage determines the external shape of the and the antitragus- situated behind it. Downward the ear terminates as no cartilage lobule. In the depression on the lateral surface of the auricle (the concha auriculae), behind the tragus, is the external auditory meatus around which the remainder of the rudimentary muscles has been preserved.
The external auditory meatus (meatus acusticus externus) con​sist of two parts – cartilaginous and bony. The cartilaginous auditory meatus has two openings upward and to the back. It is constitutes two thirds of the whole external auditory meatus. The bony auditory meatus opens to the exterior by means of the porus acusticus externus.
THE TYMPANIC MEMBRANE
The tympanic membrane or ear drum (membrana tympani) is located at the junctions of the external and middle ears. The tympanic membrane is secured in the sulcus tympanicus by a fibrocartilaginous ring (anulus fibrocartilagineus). The tympanic membrane in an adult is oval in shape and measures 11 mm in length and 9 mm in breadth. It is a thin semitransparent sheet in which the centre, called the umbo (umbo membranae tympani) is drawn in like a shallow funnel. Its external surface is covered by a thinned-out continuation of the skin covering the auditory meatus (stratum cutaneum), the internal surface by the mucous lining of the tympanic cavity (stratum mucosum).


The substance of the membrane itself between the two layers consist of fibrous connective tissue. The softer tympanic membrane been named the flaccid part (pars flaccida) in contrast to the remaining tightly stretched tense part (pars tensa).
THE MIDDLE EAR

The middle ear consists of the tympanic cavity and the auditory tube through which it communicates with the nasopharynx.
The tympanic cavity (cavitas tympani) is situated in the base of the pyramid of the temporal bone between the external auditory meatus and the labyrinth (internal ear). It contains a chain of three small ossicles transmitting sound vibrations from the tympanic mem​brane to the labyrinth toward the external auditory. Six walls are distinguished in the tympanic cavity.


 1.The lateral, or membranous, wall (paries membranaceus) of the tym​panic cavity is tormed by the tympanic membrane and the bony plate of the external auditory meatus. The upper dome-like, expanded part of the tympanic cavity,  the epitympanic recess (recessus_ejii£ympanicus),  contains two auditory ossicles: the bead of the malleus and the anvil. In disease the pathological changes in the middle ear are most evident in the epitympanic recess.

2.The medial wall of the tympanic cavity belongs to the labyrinth and is therefore called the labyrinthine wall (paries labyrinthicus). It has two openings: a round one, the fenestra cochleae opening into tne сосhleа and closed with the secondary tympanic membrane (membrana tympani secundaria), and an oval fenestra vestibuli opening into the vesubulum laliyrmtii. The base of the third auditory ossicle, the stapes, is inserted in this opening. The fe​nestra cochlea is the most vulnerable spot in the bony wall of the internal ear.
3.The posterior, or mastoid, wall of the tympanic cavity (parties mastoideus)bus an eminence, the pyramid of       the tympanum (eminentia pyramidalis), containing the stapedius muscle. The epitympanic recess is continuous poste​ riorly with the tympanic antrum (antrum mastoideum) into which the mastoid air cells (cellulae mastoideae) open. The epitympanic antrum is a small cavity protruding toward the mastoid process from whose external surface it is sepa​rated by a layer of bone bordering with the posterior wall of the auditory meatus immediately behind the suprameatal spine  where the antrum is usu​ally cut open in suppuration of the mastoid process.
4. The anterior, or carotid, wall of the tympanic cavity (varies caroticus) is called so because it is closely adjoined by the internal carotid artery_separated from the cavity of the middle ear only by a thin bony plate. In the upper part of this wall is the tympanic opening of the pharyngotympanic   tube (ostium tumpanicum tubae auditiuae) which in newborns and infants gapes this explains the frequent penetration of infection from the nasopharynx into the cavity of the middle ear and further into the skull.
5. The roof, or tegmental wall of the tympanic cavity (paries tegmentalis) corresponds on the anterior surface of the pyramid to the tegmen tympani and separates the tympanic cavity from the cranial cavity.
6. The floor, or jugular wall of the tympanic cavity (paries jugularis faces the base of the skull in close proximity to the jugular fossa. The three tiny auditory ossicles in the tympanic cavity are called the malleus incus, and stapes, the Latin for hammer, an vil _and stirrup, respectively, which  they  resemble in shape.   1. The malleus has a rounded head (caput mallei) which by means of a neck (collum mallei) is joined to the handle (ma​nubrium mallei). 2. The incus has a body (corpus incudis) and two diverging processes, a short (crus breve), and a long process (crus longum). The short process projects backward and abuts upon the fossa. Tne long process runs parallel to the handle of the malleus, medially and posteriorly of it and has a small oval thickening on its end, the lenticular process (processus lenticularis), which articulates with the stapes. 3. The stapes justifies its name in shape and consists of a small head (caput stapedis), carrying an articulating surface for the lenticular process of tne incus and two limbs; an anterior, less curved limb (crus anterius)  and a posterior more curved limb (crus posterius). The limbs are attached to an oval base (basis stapedis) fitted into the lenesira ves​tibuli.
In places where the auditory ossicles articulate with one another, two true joints of limited mobility are formed: the incudomalleolar joint (articulatio incudomallearis) and the incudostqpedial joint (articulation incudostapedia). The base of the stapes is joined with the edges of fenestra vestibuli by means of Connective tissue to form the tympanostapedial syndesmosis (syndesmosis tympanostapedia). 
The chain of ossicles performs two functions: (1) the conduction of sound through the bones and (2) the mechanical transmission of sound vibrations to the fenestra cochlea. The latter function is accomplished by two small mus​cles connected with the auditory ossicles and located in the tympanic cavity; they regulate the movement of the chain of ossicles. One of them, the tensor tympani muscle, lies in the canal for the tensor tympany (semicanalis m. tensons) constituting the upper part of the musculotubal canal of the temporal bone; its tendon is fastened to the handle of the malleus near the neck. This muscle pulls the handle of the malleus medially, thus tensing the tympanic membrane. At the same time all the system of ossicles moves medially and the stapes presses into the fenestra cochlea. The muscle is innervated from the third division of the trigeminal nerve by a small branch of the nerve supplied to the tensor tympani muscle. The other muscle, the stapedius muscle, is lodged in the pyramid of the tympanum and fastened to the posterior limb of the stapes at the head. In function this muscle is an antagonist of the pre​ceding one and accomplishes a reverse movement of the ossicle in the middle ear in the direction of the fenestra cochlea. The stapedius muscle is innervat​ed from the facial nerve, which, passing nearby, sends small branch to the muscle.
In general, the muscles of the middle ear perform a variety of functions: (1) maintain the normal tonus of the tympanic membrane and the chain of auditory ossicles; (2) protect the internal ear from excessive sound stimuli and (3) accommodate the sound-conducting apparatus to sounds of different intensity and pitch. The basic principle of the work of the middle ear on the whole consists in conducting sound from the tympanic cavity to the fe​nestra cochlea.
The auditory, or Eustachian, or pbaryngotympanic tube (tuba auditiva [Eustachii]) which lends the name "eustachitis" to inflammation of the tube lets the air pass from the pharynx into the tympanic cavity, thus equalizing the pressure in this cavity with the atmospheric pressure, which is essential for the proper conduction to the labyrinth of the vibrations of the tympanic membrane. The auditory tube consists of osseous and carti​laginous parts which are joined with each other. At the site of their junction, called the isthmus of the tube (isthmus tubae), the canal of the tube is narrow​est. The bony part of the tube, beginning with its tympanic opening (ostium tympanicumtubae auditivae), occupies the large inferior portion of the mus​cular-tube canal (semicanalis tubae auditivae) of the temporal bone. The cartilaginous part, which is a continuation of the bony part, is formed of elastic cartilage.
The tube widens downward and terminates on the lateral wall of the nasopharynx as the pfraryngeal opening (ostium pharyngeum tubae auditivae).
THE INTERNAL EAR
The internal ear, or the labyrinth, is located in the depth of the pyramid of the temporal bone between the tympanic cavity and the internal auditory meatus, through which the auditory nerve emerges from the labyrinth. A bony and membranous labyrinth is distinguished with the latter enclosed in the former.
Three parts are distinguished in the labyrinth: the vestibule, semicircular canals, and the cochlea. The cochlea lies in front of, medially to, and some​what below the vestibule; the semicircular canals are situated behind, lat​erally to and above the vestibule.
1. The vestibule (vestibulum) is a small, approximately oval-shaped cavity, communicating in back through five openings with the semicircular canals. In front it communicates through a wider opening with the canal of the cochlea. On the lateral vestibular wall facing the tympanic cavity is the opening mentioned above, the fenestra vestibuli, which is occupied by the base of the stapes. Another open​ing, fenestra cochleae, closed by the secondary tympanic membrane is locat​ed at the beginning of the cochlea. The vestibular crest (crista vestibuli) passing on the inner surface of the medial vestibular wall divides this cavity in two, of which the posterior connected with the semicircular canals is called the elliptical recess (recessus ellipticus) and the anterior, nearest the cochlea, is called the spherical recess (геcessus sphericus).  The aqueduct of the vestibule begins in the elliptical recess as a small opening (apertura interna aqueductus vestibuli), passes through the bony substance of the pyramid, and terminates on its posterior surface. Under the posterior end of the crest on the floor of the vestibule is a small depression called the cochlear recess (recessus cochlearis).

 2. The semicircular canals (candles semicirculares ossei) are three arch-like bony passages situated in three mutually perpendicular planes. The anterior semicircular canal (canalis semicircularis anterior) is directed vertically at right angles to the axis of the pyramid of the temporal bone; the posterior semicircular canal (canalis semicircularis posterior), which is also vertical, is situated nearly parallel to the posterior surface of the pyramid, while the lateral canal {canalis semicircularis lateralis) lies horizon​tally, protruding toward the tympanic cavity. Each canal has two limbs which open into the vestibule by five apertures only, however, because the neighbouring ends of the anterior and posterior canals join to form a common limb. One of the limbs of each canal before joining the vestibule forms a dilatation called an ampulla. An ampullated limb is called crus ampullare, and a non-ampulated limb is termed crus simplex.
3. The cochlea is as a spiral bony canal (canalis spiralis cochleae) which, beginning from the vestibule, winds up like the shell of a snail into two and a half coils. The bony pillar around which the coils wind lies hori​zontally and is called the modiolus. An osseous spiral lamina (lamina spiralis ossea) projects from the modiolus into the cavity of the canal along the entire length of its coils. This lamina together with the cochlear duct divides the cavity of the cochlea into two sections: the scala vestibuli which communi​cates with the vestibule, and the scala tympani which opens on the skeletized bone into the tympanic cavity through the fenestra cochlea. Near this fenestra in the scala tympani is a very small inner orifice of the aqueduct ol the cochlea (aqueductus cochleae), whose external opening (apertura externa canaliculi cochleae) lies on the inferior surface of the pyramid of the temporal bone. 

The membranous labyrinth (labirynthus membranaceus) lies inside the bony labyrinth and repeats its configurations more or less exactly. It contains the peripheral parts of the statokinetic and audito​ry analysers. Its walls are formed of a thin semitransparent connective-tissue membrane. The membranous labyrinth is filled with a transparent fluid called the endolymph. Since the membranous labyrinth is somewhat smaller than the bony labyrinth, a space is left between the walls of the two; this is the perllymphatic space (spatium perilymphaticum) filled with perilymph. Two parts of the membranous labyrinth are located in the vestibule of the bony labyrinth: the utricle (utriculus) and the saccule (sacculus). The utricli has the shape of a closed tube and occupies the elliptic recess of the vestibule and communicates posteriorly with three membranous semicircular ducts (ductus semicirculares) which lie in the same kin d of bony canals exactly repeating their shape. This it why it is necessary to distinguish the anterior posterior and lateral membranousducts (ductus semicircular is anterior, posterior and lateralis) with their corresponding ampulles: ampulla membranacei anterior, posterior and lateralis. The saccule, a pear-shaped sac, lies in the spherical recess of the vestibule and is joined with the utricle and with tb long narrow endolymphatic duct which passes through the aqueduct of the vestibule and ends as a small blind dilatation termed the endolympkatic sac (saccus endolympkaticus) under the dura mater on the posterior surface о the pyramid of the temporal bone. The small canal joining the endolymphatic duct with the utricle and saccule is called the utricosaccular duct (ductus, utriculosaccularis). With its narrowed lower end which is continuous with the narrow ductus reuniens, the saccule joins with the vestibular end of the duct of the cochlea. Both vestibular saccules are surrounded by the perilym- phatic space.
In the region of the semicircular canals the membranous labyrinth is suspended on the compact wall of the bony labyrinth by a complex system of threads and membranes. This prevents its displacement during forceful movements.
Neither the perilymphatic nor the endolymphatic spaces are sealed off completely from the environment. The perilymphatic space communicates with the middle ear via the fenestra vestibuli and the fenestra cochleae which are both elastic and yielding. The endolymphatic space is connectec by means of the endolymphatic duct with the endolymphatic sac lying ii the cranial cavity; it is a more elastic reservoir which communicates with the inner space of the semicircular canals and the rest of the labyrinth. This creates physical prerequisites for the response of the semicircular canals to progressive movement.
