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Vessels and Nerves - The arteries supplying the large intestine give off large ranches, which ramify between the muscular coats supplying them and after dividing into small vessels in the submucous tissue pass to the mucous membrane. The rectum is supplied mainly by the superior hemorhoidal branch, of the inferior mesenteric, but also at its lower end by the middle hemorhoidal from the internal iliac, and the inferior hemorrhoidal from the pubic artery. The superior hemorrohoidal, the continuation of the superior mesenteric, divides into two branches, which run down either side of the rectum to within about five inches of the anus; they split up into about six branches , which pierce the muscular coat and descend between it and the mucous membrane in a longitudinal direction, parallel with each other as far as the Internal sphincter where they anastomose with the other hemorrhoidal arteries and form a series of loops around the anus .The veins of the rectum commence in a plexus of vessels which surrounds the lower extremity of the intestinal canal. In the vessels forming this plexus are small saccular dilatations just within the margin of the anus; from it about six vessels of considerable size are given off. These ascend between the muscular and mucous coats for about five inches, running parallel to each other; they then pierce the muscular coat, and by their union form a single trunk, the superior hemorrhoidal vein. This arrangement is termed the hemorrhoidal plexus; it communicates with the tributaries of the middle and inferior hemorrhoidal vein at its commencement, and thus a communication is established between the systemic and portal circulation. The nerves are derived from the plexuses of the sympathetic nerve around the branches of the superior and inferior mesenteric arteries that are distributed to the large intestine. They are distributed in a similar way to those in the small intestine. The lymphatic vessels of the large intestine are found in the submucosa, where they form a wide-meshed network, and also more deeply seated beneath the simple follicles. Those from the colon open into the mesenteric glands; those from the sigmoid flexure into the lumbar glands; those from the rectum enter the glands which are situated in the hallow of the sacrum; and those around the anus open into the glands in the groin.

Vessels of the Liver- The vessels connected with the liver are also five in number: they are, the hepatic artery, the portal vein, hepatic vein, hepatic duct and the lymphatics. The hepatic artery and the portal vein, accompanied by numerous lymphatics and nerves, ascend to the transverse fissure between the layers of the gastro- hepatic omentum. The hepatic duct, lying in company with them, descends from the transverse fissure between the layers of the same omentum. The relative position of the three structures is as follows; the hepatic duct lies to the right, the hepatic artery to the left, and the portal vein behind and between the other two. They are enveloped in a loose areolar tissue, the capsule of Glisson, which accompanies the vessels in there course through the portal canal in the interior of the organ.

The hepatic veins convey the blood from the liver. They commence in the substance of the liver, in the capillary terminations in the portal vein and hepatic artery; these tributaries, gradually uniting, usually form three veins, which converge toward the posterior surface of the liver and open into the inferior vena cava, while that vessel is situated in the groove at the back part of this organ. Of these three veins, one from the rigt and one from the left lobe open obliquely into the vena cava; that form the middle of the organ and lobus Spigelii having a straight course.

 The hepatic veins have very little cellular investment; what there is binds their parietes closely to the walls of the canal through which they run; so that, on section of the organ, these veins remain widely open and solitary, and may be easily distinguished from the branches of the portal vein, which are more or less collapsed, and always accompanied by artery and ducts. The hepatic veins are distitute of valves.

Hepatic artery- entering the liver at the transverse fissure with the portal vein and hepatic duct ramifies with these vessels through the portal canal. It gives the vaginal branches, which ramify in the capsule of Glisson, and appear to be destined chiefly for the nutrition of the coats of the large vessels, the ducts and the investing membranes of the liver. It also gives of capsular branches, which reach the surface of the organ, terminating in its fibrous coat in stellate plexuses. Finally it gives off interlobular branches, which form a plexus on the outer side of each lobule, to supply its wall and the accompanying bile-ducts. From this, lobular branches inter the lobule and end in the capillary network between the cells. Some anatomists, however, doubt whether it transmits any blood directly to the capillary network.

Portal vein- also enters at the transverse fissure and runs through the portal canals, enclosed in Glisson capsule, dividing into branches in its course, which finally break up into plexus( the interlobular plexus) in the interlobular spaces. In their course these branches receive the vaginal and capsular vein, corresponding to the vaginal and capsular branches of the hepatic artery. Thus it will be seen that all the blood carried to the liver by portal vein and hepatic artery, except that perhaps that derived from the interlobular branches of the hepatic artery, directly or indirectly finds its way in the interlobular plexus. Rom this plexus the blood is carried into the lobule by fine branches, which pierce its wall and then converge from the circumference to the center of the lobule, forming a number of converging vessels, which are connected by transverse branches. In the interstices of the network of vessels thus formed are situated, as before said, the liver-cells: and her it is that, the blood being brought into intimate connection with the liver cells, the bile is secreted. Arrived at the center of the lobule, all these minute vessels empty themselves into one vein, of considerable size, which runs down the center of the lobules from apex to base and is called the intralobular vein. At the base of the lobule this vein opens directly in the sublobular vein, with which the lobule is connected, and which, as before mentioned, is a radical of the hepatic vein. Finally, the hepatic veins, converge to form a large trunk, which open into the inferior vena cava, while that vessel is situated in fissure appropriated to it at the back of the liver.

Nerves of the liver- derived from the pneumogastric and sympathetic enter the liver at the transverse fissure and accompany the vessels at ducts at interlobular space. Here, according to Korolkow, the medulated fibers are distributed almost exclusively to the coats of the blood vessels; while the non-medulated enter the lobules and ramify between the cells.

Vessels and Nerves of the Stomach- the arteries supplying the stomach are-the gastric, the pyloric and right gastro-epiploic branches of the hepatic, the left gastro-

 epiploic and vasa brevier from the splendid. They supply the muscular coat, ramify in the sub mucous coat, and are finally distributed to the mucous membrane. The arrangement vessels in the mucous membrane are somewhat peculiar. The arteries break up at the base of gastric tubules into a plexus of fine capillaries which run upward between the tubules, anastomosing with each other, and ending in plexus of large capillaries, which surround the mouth of tubes and also form hexagonal meshes around the alveoli. From these latter the veins arise and pursue a straight course downward between the tubules, to the submucous tissue, and terminate either in the splenic and superior mesenteric veins or directly I the portal vein. The lymphatics are numerous; they consist of superficial and deep set, which pass through the lymphatic glands found along the two curvatures of the organ. The nerves are the terminal branches from the sympathetic also supply the organ.

Vessels and Arteries of the Duodenum- the arteries supplying the duodenum

are the pyloric and pancreatico- duodenal branches of the hepatic, and the inferior pancreatico-duodenal branch of superior mesenteric. The veins terminate in the splenic and superior mesenteric. The nerves are derived from the solar plexus.

Vessels of the Tongue- the arteries of the tongue are derived from the lingual, facial and ascending pharyngeal. The veins open into internal jugular.

Nerves of the Tongue- are five in number in each half; the lingual branch of the fifth, which distributed to the papillae at the fourth part and sides of the tongue, and forms the nerve of ordinary sensibility for its anterior two-thirds; the chorda tympani, which runs in the sheath of the lingual, is generally regarded as the nerve of the taste of same area; the lingual branch of the glosso- pharyngeal, which is distributed to the mucous membrane at the base and sides of the tongue, and to the papillae circumvallatae, and which supplies both sensory and gustatory filaments to this region; the hypo-glossal nerve, which is the motor nerve to the muscular substance of the tongue; and the superior laryngeal, which sends some fine branches to the root which is near the epiglottis. Sympathetic filaments also pass to the tongue through the nervy moles on the lingual and other arteries supplying it.

Vessels of the Esophagus- the arteries supplying the esophagus are derived from the inferior thyroid branch of the thyroid axis of the subclavian, from the descending thoraces aorta, and from the gastric branch of the celiac axis, and from the left inferior phrenic of the abdominal aorta. They have for the most part a longitudinal direction.

Nerves of the Esophagus- the nerves are derived from the pneumogastric and from the sympathetic; they form a plexus in which the groups of ganglion cells between the two layers of the muscular coat, and also a second plexus in the sub-mucous tissue.

Vessels and Nerves of the Trachea- the trachea is supplied with the blood by

the inferior thyroid arteries. The veins terminate in the thyroid venous plexus. The nerves are derived from the pneumogastric and its recurrent branches and the sympathetic.

 Vessels and Nerves of the Pleura- the arteries of the pleura are derived from the intercostals, the internal mammary, the musculo-phrenic, thymic, pericardia, and bronchial. The veins correspond to the arteries. The lymphatics are very numerous. The nerves are derived from the phrenic and sympathetic (Luschka). Ko'Hiker states that nerves accompany the ramification of the bronchial arteries in the pleura pulmonalis.

The Renal Blood vessels- the kidney is plentifully supplied with blood by the renal artery, a large offset the abdominal aorta. Previously to entering the kidney, each artery divides into four or fie branches, which are which are distributed to its substance. At the helium these branches lie between the renal and ureter, the vein being in front, the ureter behind. Each vesseT gives off some small branches to the suprarenal capsule, the ureter, and the surrounding cellular tissue and muscles. Frequently there is a second renal artery, which is given of the abdominal aorta at the lower level, and supplies the lower portion of the kidney. It is termed, the inferior renal artery. The branches of the renal artery whilst in the sinus give off a few twigs for the nutrition of the surrounding tissue and terminate in the arteriae propriae reanales, which inter the kidney proper in the columns of Bertin. Two of this pass to each pyramid of Malpighi and run along its sides for its entire length, giving off as they advanced the efferent vessels of Malpighian bodies in the column. Having arrived at the bases of the pyramids and their cortical arches, where they break up into two distinct sets of branches devoted to the supply of the remaining portions of the kidney.

The first set, the interlobular arteries, are given off at right angels from then sides of the arteriae propriae renales looking toward the cortical substance, and passing directly outward between the pyramids of Ferrein, they reach the capsule where they terminate in the capillary network of this part. In their outward course they give of lateral branches; these are the efferent vessels for the Malpighian bodies and having pierced the capsule end in the Malpighian tufts. From each tuft the corresponding renal afferent arises and having made its aggress from the capsule near to the point where the efferent vessel entered, breaks up into a number of branches which form a dense venous plexus around the adjacent urinary tube.

The second set of branches from the arteries propriae renales are for the supply of the medullar pyramids which they enter at their bases; and passing straight through the substance to their apices, terminate in the venous plexuses found in that situation. They are called the arterioloe rectae.

The Renal Veins- arises from three sources - the veins beneath the capsule, the plexuses around the convoluted tubules in the cortical arches, and the plexuses situated at the apices of the pyramids of Malpighi. The veins beneath the capsule are stellate in the arrangement and are derive from the capillary network in the capsule into which the terminal branches of the interlobular arteries break up. These join to form the venae interlobulares, which pass inward between the pyramids of Ferrein receive branches from the plexuses around the convoluted tubules and having arrived at the bases of Maipighian pyramids, join with the venae rectae.

The Venae Rectae are branches from the plexuses at the apices of the medullar pyramids, formed by the terminations of the arteriolae rectae. They pass outward in straight course between the tubes of the medullar structure, and joining as the venae interlobulares, form the proper renal veins.

These vessels, Venae Propriae Renales, accompany the arteries of the same name running along entire length of the sides of the pyramids; and having receives in their course the efferent vessels from the Malpighian bodiesin the cortical structure adjacent, quit the kidney substance to enter the sinus. In this cavity they inosculate with the corresponding veins from the other pyramids to form the renal vein, which emerges from the kidney at the helium and opens into the inferior vena cava, the left being longer than the right, frolm having to cross in front of the abdominal aorta.

Nerves of the Kidney- the nerves of the kidney although small, are about fifteen in number. They have small ganglia developed upon them, and are derived from the renal plexus which is formed by branches from the solar plexus, and from the lesser splanchnic nerve. They communicate with the spermatic plexus, a circumstance that may explain the occurrence of pain in the testicles in affections of kidney. So far as they were traced, they seem to accompany the renal artery and its branches, but their exact mode of termination is not known. The lymphatics consist of superficial and deep set, which terminate in the lumbar glands.

Vessels and Nerves of the Prostate Gland- the arteries supplying the

prostate gland are derived from the internal pubic, vesicles, and hemorrhoidal. Its veins form a plexus around the sides and base of the gland; they receive in front the dorsal vein of the penis, and terminate in the internal iliac vein. The nerves are derived from the pelvic plexus.

Vessels and Nerves of the Bladder- the arteries supplying the bladder are the superior, middle, and inferior vesicle in the male, with additional branches from the uterine and vaginal in the female. They are all derived from the anterior trunk of the internal iliac. The obturator and sciatic arteries also supply small visceral branches to the bladder. The veins form a complicated plexus round the neck, sides, and base of the bladder, and terminate in the internal iliac vein.

The nerves are derived from the pelvic plexus of the sympathetic and from the third and the fourth sacral nerves; the former supplying the upper part of the organ, the latter is base and neck. According to F. Darwin, the sympathetic fibers have ganglia connected with them, which send branches to the vessels and muscular coat.

Arteries of the Penis- these arteries on entering the cavernous structure divide into branches, which are supported and enclosed by the trabeculae. So me of these terminate in a capillary network, the branches of which open directly into the cavernous spaces; others assume a tendril-like appearance, and form convoluted and somewhat dilated vessels, which were named by Muller helicine arteries. They project into the spaces, and from them are given of small capillary branches to supply the trabecular structure. They are bound down in the spaces by fine fibrous processes, and are more abundant in the back part of the corpota cavernosa.

The blood from the cavernous spaces is returned by series of vessels, some of which emerge in considerable number from the base of the glands penis and converge on the dorsum of the organ to form the dorsal vein; others pass out on the upper surface of the corpora cavernosa and join the dorsal vein; some emerge from the under surface of the corpora cavernosa, and receiving branches from the corpus spongiosum, wind round the sides of the penis to terminate in the dorsal vein; but the greater number pass out at the root of the penis and join the prostatic plexus.

Bronchial arteries- supply blood for the nutrition of the lung; they are derived from the thoracic aorta or from the upper aortic intercostal s arteries and accompanying the bronchial tubes; are distributed to the bronchial glands and upon the walls of the larger bronchial tubes and pulmonary vessels. Those supplying the bronchial tubes form a capillary plexus in the mucous coat. This plexus communicates with branches of the pulmonary artery. Others are distributed in the interlobular areolar tissue, and terminate partly in the deep, partly in superficial bronchial veins. Lastly some ramify upon the surface of the lung beneath the pleura, where they form a capillary network.

Bronchial vein- is formed at the root of the lung, receiving superficial and deep veins corresponding to branches of the bronchial artery. It does not, however receive all blood supplied by the artery, as some of it passes into the pulmohary vein. It terminates on the right side in the vena cava azygos vein.

The lungs are supplied from the anterior and posterior pulmonary plexuses, formed chiefly by branches from the sympathetic and pneumogastric. The filaments from these plexuses accompany the bronchial tubes upon which they are lost. Small ganglia are found upon these nerves.

Nerves of the Penis- are derived from the internal pubic nerve and the pelvic plexus. On the glands and bulb some filaments of the coetaneous nerves have Pacinian bodies connected with them, and according to Krause, many of them terminate in a peculiar form of end-bulb.

Vessels and Nerves of Testis- the arteries supplying the covering of the testis are; the superficial and deep external pubic, from the femoral; the superficial perineal branch of the internal pubic; and the cremasteric branch from the epigastric. The veins follow the course of the corresponding arteries. The lymphatics terminate in the inguinal glands. The nerves are: the ilio-inguinal branch of the lumbar plexus, the two superficial perineal branches of the internal pubic nerve, the inferior pudental branch of the small sciatic nerve, and the genital branch of the genitocrural nerve.

Arteries and Veins of the Spermatic Cord- are; the spermatic, from the aorta; the artery of the vas deference, from the superior vesicle; the cremasteric from the deep epigastric.

The spermatic artery, a branch of the abdominal ring, and accompanies the other constituents of the spermatic cord along the inguinal canal and through the externalabdominal ring into the scrotum. It then descends to the testicles, and becoming tortuous, divides into several branches two or three of which accompany the vas deference and supply the epididymis, anostommising with the artery of the vas deference; other pierce the back of the tunica albuginea and supply the substance of the testis. The cremasteric artery is a branch of the deep epigastric artery. It accompanies the spermatic cord and supplies the Cremaster muscle and other coverings of the covering of the cord, anastommising with the spermatic artery near the testis.

The spermatic veins emerge from the back of the testis and receive tributaries fm the epididymis; they unite and form a convoluted plexus (plexus pampiniformmis) which forms the chief mass of the cord: the vessels composing this plexus are very numerous, and ascend along the cord in front of the vas deference; below the external or superficial abdominal ring, they unite to form three or four veins, which pass along the inguinal canal, and entering the abdomen through the internal or deep abdominal ring, coalesce to form two veins. These again united to form a single vein, which opens on the right side into the inferior vena cava at the acute angle, and on the left side into the renal vein at the right angle.

The lymphatic vessel terminates in the lumbar glands.

The nerves are the spermatic plexuses from the sympathetic, joined by filaments from the pelvic plexus, which accompany the artery of the vas deference.

Vessels and Nerves of the Uterus- the arteries of the uterus are the uterine, from the internal iliac, and the ovarian, from the aorta. They are remarkable for their tortuous course in the substance of the organ and for their frequent anastomoses. The termination of the ovarian artery meets the termination of the uterine artery, and forms anastomic trunk from branches that are given off to supply the uterus, their disposition being circular. The veins are of large size, and correspond with the arteries. In the impregnated uterus these vessels form the uterine sinuses, consisting of the lining membrane of the veins adhering to the walls of the canal channeled through the substance of the uterus. They terminate in the uterine plexus. The lymphatics of the body terminate in the lumbar glands, those of the cervix in the pelvic gland. The nerves are derived from the inferior hypogastric and ovarian plexuses, and from the third and fourth sacral nerves.

Vessels and Nerves of the Mammary Glands- the arteries supplying the mammary glands are derived from the thoracic branches of the axillary, the intercostals, and internal mammary. The veins describe an anastomotic circle round the base of the nipple, called by Haller the circulus venosus. From this large branches transmit the blood to the circumference of the gland and end in the axillary and internal mammary veins. The lymphatics, for the most part, run along the lower border of the Pectoralis major to the axillary gland; some few, from the inner side of the breast, perforate the intercostals
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 spaces and empty themselves into the anterior mediastinal glands. The nerves are derived from the anterior and lateral cutaneous nerves of the thorax.

 Equipment:
Cranium, skeleton, demonstration preparations, tables.

Control questions:
1. The arteries of different parts of the body.

2. The blood drainage of different parts of the body.

3. The nerves what innervate different parts of the body.

4. The superficial and profound lymphatic vessels and nodes of different parts of the body (their groups and topography)
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