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Clenéni a embryonalni puvod traviciho traktu
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Obr. 151 Vlevo schéma embrya obojzivelnika s vyznaéenim
pozice budouciho ¢ichového pouzdra a Rathkeho vacku viéi
stomodeu. Vpravo schéma ustni dutiny s vyznacenim jejiho
rozsahu u ruznych skupin obratlovci. Podle Romera a Par-
sonse (1977).
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FIGURE 13.1 Vertebrate
digestive system. The digestive system
consists of the digestive tract plus
associated glands of digestion. The
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Obr. 154 Schéma embryonalni travici sou-
stavy suchozemského obratlovce v ko- zaludek
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Obr. 155 Pohled na predni ¢ast travici trubice embrya savce
(Clovek) z ventréini (vlevo) a laterdlni strany (vpravo) se za-
kladem plic a zabernich $térbin. Podle Areye, z Romera

a Parsonse (1977).



Embryonalni puvod traviciho traktu
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Obr. 151 Vlevo schéma embrya obojzivelnika s vyznacenim
pozice budouciho €ichového pouzdra a Rathkeho vacku vuci
stomodeu. Vpravo schéma ustni dutiny s vyznacenim jejiho
rozsahu u riznych skupin obratlovcu. Podle Romera a Par-

sonse (1977).
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FIGURE 16-2
The stomodaeum and associated structures in a craniate

embryo, indicating the level at which the mouth opening
develops in different groups. Colors as in Figure 16-1.
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Embryonalni puvod traviciho traktu
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A. Transverse section at level of heart

FIGURE 4-31

Structural relationships of coelom, mesenteries, and viscera
in transverse sections of idealized vertebrate embryos.

A, The heart develops by fusion of left and right precardiac
vessels in the ventral mesentery (mesocardia) cranial to the
liver. B, The liver grows into the ventral mesentery, and the
dorsal pancreas grows into the dorsal mesentery. C, Much of
the ventral mesentery disappears caudal to the liver, and the
left and right coelomic spaces become confluent. (Modified
from Corliss.)
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derivatia
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vazivo z neuralni listy
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Hitan (Pharynx) -
Plastenci (Tunicata)

1 Water flow Notochord
Dorsal, hollow
nerve cord
A Excurrent L Tail
IR siphon
oo M‘J ’\
0.0 ool poa) >
odpotly | Incurrent Muscle
AN siphon ‘. segments
2
Atrium
Tunic Pharynx with slits
poult Tunicate Larval Tunicate Obr. 12 Vzhled a morfologie dospélych sumek. A—dva jedinci rodu Halocynthia, B — schéma jejich ana-

tomie. 1 — pijimacf otvor, 2 — téIni sténa a plast, 3 — zaberni &térbiny, 4 — endostyl, 5 — hitan, 6 — srdce,
7 — cerebralni ganglion, 8 — vyvrhovaci otvor (kloakalni sifon), 9 — kloakalni dutina obzaberniho prostoru,
10 — vylsténi streva (fitni otvor), 11 — varle, 12 - vaje¢nik.

Obr. 9 Sikmy fez krajinou hitanu pfes vyvrhovacf otvor (A) a pficny fez endostylem (B) plasténca (Uro-
chordata). 1 —t&Ini sténa, 2 — obzaberni prostor, 3 — zaberni prepéazky, 4 — zaberni §térbiny, 5 — vyvrho-
vaci otvor (atrioporus), 6 — epibranchialni lista, 7 — dutina hitanu, 8 — hypobranchialni ryha (endostyl),
9 — bi¢iky endostylu, 10 — bi¢ikaté buriky, 11 — postranni obrvené buky, 12 — zlazové burky.
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Hitan (Pharynx) - larva mihule

BIODIDAC €, J. Houseman

Ammocoetes larva of a lamprey




Hitan (Pharynx) - ryboviti obratlovci
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Frontal sections through four fishes, showing the configuration and numbers of branchial pouches and
the types of gills. A, Pouched gills of an fosteotrachan. B, Pouched gill of a lamprey. C, Septal gills of
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Jicen (esofagus)

Ptaci - sodni €at jicnu preménéna ve vole
(ingluvies) - slouzi ke skladovani a zmékéeni
potravy , nékdy i k bakterialni fermentaci
(napF. hoatzin)

Small Bile duct _ Gizzard
intestine >

Pancreas

Caecum — 1
Large intestine
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u zvirat prijimajicich tvrdou potravu
FIGURE 17-5 ' muze vystelka jicnu rohovatét
Ventral view of the digestive tract of a pigeon. The liver and
pancreas have not been included, but the point of entrance
of the bile duct is shown.
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Zaludek (ventriculus)
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» Obr. 53. STAVBA SLIZNICE ZALUDKU: Zldzky t€la zaludku; schematicky model (modifikovino podle Gray's anatomy, 38. vyd., Chur-
chill Livingstone, 1995)
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Oddily zaludku a jejich histologicka stavba

Pars cardiaca - éeslo, zaludeéni jamky
meélké, v lamina propria jednoduché nebo
vétvené Zlazky s prostornym lumen,
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Zaludek obratlovcu

Salamander Snake

Bird Echidna
| Esophagus
[ Cardia
] Fundus
. Gizzard

7 Pylorus
] Nonglandular

Horse Hippopotamus

Ruminant
epithelium monkey

Deer mouse Leaf-eating

Zaludek chybi u plasténci, kopinatci, sliznatek a mihuli, druhotné
také u chimér a kaprovitych ryb



Slozeny zaludek prezvykavcu

FIGURE 17-6

A, The four chambers of

the ruminant “stomach” as
represented by a cow. Only the
fourth chamber, the abomasum,
is comparable with the
stomach of other mammals.

B, Rumination in a cow.
Swallowed food accumulates
in the rumen; is regurgitated
through the esophagus and
remasticated in the mouth,
possibly several times; and
finally passes through the
reticulum and omasum into

the abomasum. (Modlified after
Nickel et al., and Langer.)
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B. Digestion in a cow absorption, protein digestion
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Jednodussi stavba Zaludku
u velblouda - nepatFi mezi
prezvykavce (Ruminatia)
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FIGURE 17-1

A longitudinal section through the
duodenum of a mammal. (After
Williams et al.)
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hormony tryptamin

Obr. 61. DETAIL STAVBY SLIZNICE TENKEHO STREVA v jejunoileu: schematicky model (modifikovino podle Gray's anatomy, 38. vyd..
Churchill Livingstone, 1995)

vpravo nahofe — histologicky fez duodenem s Brunnerovymi zlizami pod lamina muscularis mucosae
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Stavba travici trubice
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Obr. 15-31. Diagram znazorfuijici krevni obéh v tenkém steve; (vlevo) krevni obéh, (uprostred) lymfaticky obéh
inervace.
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Stavba travici trubice
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Obr. 15-22. Elektronogram absorpéni epitelove buriky tenkého streva. Vsimnéme si nahlou&eni mitochondrii v apikalnich
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. V4 o filamenta jsou hlavnim strukturalnim rysem osové ¢asti klku. x 6300. (Laskavé poskytnuto KR Porter.)
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Obr. 70. CHARAKTERISTICKE ZNAKY TLUSTEHO STREVA
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» Obr. 71. STAVBA SLIZNICE TLUSTEHO STREVA; schematicky model (modifikovano podle Gray’s anatomy, 38. vyd.,

vingstone, 1995)
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Clenéni savéiho traviciho traktu

Intestinal

Vill crypts R
Plica / \ AN

circularis 3

Brunner's
Cardiac Gastric gland
gland pit Gastric Intestinal
Esophageal epithelium Gastric
epithelium pits

Cardia Fundus Duodenum Jejunum lleum

Esophagus —— — Stomach } Small intestine —| Large intestine

FIGURE 13.26 Comparative histology of the mucosa along the alimentary canal of a mammal. Note that the large
intestine, like the small intestine, contains intestinal glands, but villi are absent.
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Green
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Travici trakt obratlovcu

Rattlesnake Caiman Turtle
(50 cm) (16 cm) (24 cm)
—n —— FIGURE 13.27 Variations
5cm Scm within the stomach and intestines
of lower vertebrates and birds.
Red-tailed Ruffed Darwin's Amphibians, snakes, caimans, forest
hawk grouse rhea chameleons, and red-tailed hawks are
(19 cm) (29 cm) (65 cm) carnivores with relatively short,
unspecialized intestines. To prolong
passage of digesta, various specializations
occur, such as the spiral valve of the
bowfin, ceca of some herbivores, or the
double ceca of the grouse and rhea.
10 cm 10 cm 5cm After Hume; Stevens; Degabriele.



Diverticulum
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(a) Lamprey chamber
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Nasal
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cecum
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(f) Perch

FIGURE 13.29 Digestive tracts of selected fishes.
(a) Lamprey. (b) Shark. (c) Chimaera. (d) Lungfish. (e) Sturgeon.
(f) Perch.When a spiral valve is absent, the intestine is often
lengthened, as in the perch.

(a) After Youson; (b—f) after Dean.

Travici trakt obratlovcu
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FIGURE 17-3
Ventral views of the digestive tracts of primitive tetrapods.
The liver and pancreas have not been included, but the

point of entrance of the bile duct is shown. A, A frog, Rana.

B, A turtle, Emys. (A, after Walker; B, after Bolk et al.)

(a)
Esophagus
Proventriculus
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Esophagus Crop
Cloacal
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Pancreas
Cloaca Intestine

(b)

FIGURE 13.33 Alimentary canal of a parakeet.
(a) Approximate position of the alimentary canal within the bird.
(b) Alimentary canal enlarged.

After Evans.



Délka stfeva u savcu

— 1 Platypus 1 Echidna 1 Opossum — 1 Kangaroo — 1 Koala (51 cm)
5cm 10 cm 5cm 10 cm 2cm

| SRS |

40 cm
Human (850 cm)

1
16.em Dog (90 cm)

 — - 1 [ —
5cm 5cm 30 cm 10cm 20 cm
Pangolin (90 cm) Sloth (55 cm) Rhinoceros (3.2 m) Rabbit (48 cm) Zebra (2 m)

FIGURE 13.28 Variations within the stomach and intestines of mammals. Relatively long small intestines are found in
the ant-eating echidna and pangolin, and also in dolphins. Terrestrial mammals that are strict carnivores, such as the mink and dog, have
relatively short, unspecialized intestines. Kangaroos, koalas, sloths, rhinoceroses, rabbits, and zebras are herbivores with intestinal
specialization that promotes fermentation. Note the relatively simple stomach and intestines of the platypus, whose diet is not well known
but is thought to consist of aquatic insects and worms.

After Stevens; Harrop and Hume.



Misto fermentace
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Large Cecum

intestine

Gastroesophageal
sphincter
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Reticulum

Omasum
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FIGURE 13.34 Alimentary canal of foregut and hindgut fermenters. (a) Ruminants ferment food in their foregut. Note
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the position of the alimentary canal (top) in this deer. The sagittal section of a sheep's
Note the series of four chambers. Rumen, reticulum, and omasum are derivatives of the esophagus. The fourth compartment, the

stomach” (bottom) is illustrated below the deer.

abomasum, is the actual or true stomach. (b) Hindgut fermenters. Position of the alimentary canal (top) in a horse. Isolated view (bottom)
of the large cecum near the juncture of small and large intestines. There is no four-chambered stomach. In hindgut fermenters, the cecum

and/or large intestine are the major sites of fermentation.
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FIGURE 13.44 Foregut versus hindgut
fermentation. (a) Ruminants and other foregut fermenters
depend upon microbial activity early in the digestive process as
the ruminant “stomachs” chemically attack cellulose in plant cell
walls. (b) In hindgut fermenters, fermentation takes place in the
long intestines and extended cecum.
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FIGURE 17-7
Modifications in the caecum and colon in hindgut fermenters. A, The Rhea, a flightless bird.

B, The zebra. C, The capybara, a large South American rodent. (After Stevens and Hume.)
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Fig. 9.1. Schematic representation of main principles in excretion.

In active transport excretes are secreted by cells into a lumen of an
epithelially lined tube. In a protonephridium, filtration occurs through
the ECM covering slits or pores in the terminal cell (arrows). The filtrate
flows through a canal system, in which reabsorption of water and ions
is possible (double-headed arrows). In metanephridial systems, filtration
occurs from a blood-vascular system vessel through podocytes into

the coelom. Modification takes place in the canal following the
metanephridial funnel. Figures partly after Bartolomaeus and Ax
(1992).
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FIGURE 9-19  Bilaterian excretion: protonephridia. As in metanephridial systems, protonephridial excretion is
a two-step process involving ultrafiltration and modification (reabsorption and secretion) to form final urine.

In protonephridia, ultrafiltration occurs across the wall of a terminal cell, which resembles a single podocyte
attached to the inner end of the nephridial tubule. The flagellum (or flagella) on the terminal cell is believed to
create the pressure difference for ultrafiltration. As ultrafiltrate (primary urine) enters the tubule, it is modified
by reabsorption to final urine, which is transported to the exterior by cilia on the tubule lining.
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E 9-20 Bilaterian excretion: body design and the occurrence of protonephridia. Bilaterians that lack

hemal system, a coelomic system, or both have protonephridia instead of a metanephridial system. Typically
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animals such as priapulids that have one fluid-filled body cavity, usually an unpartitioned coelom or
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FIGURE 9-17  Bilaterian excretion: metanephridial system. A metanephridial excretory system consists of

an ultrafiltration site on a blood vessel (indicated by podocytes), a coelom, and a tubule (metanephridium)

that leads to the exterior. Muscular contraction of the blood vessel pressurizes the blood, forcing a cell- and
protein-free ultrafiltrate (primary urine) across the podocyte layer and basal lamina (ultrafilter) into the coelom.
Coelomic cells, including gametes, probably reabsorb nutrients from the primary urine, but the ciliated
metanephridia are the chief sites for selective reabsorption and secretion, where the primary urine is converted
to final urine. Urine is released from the nephridiopore.
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9-18 Bilaterian excretion: body design and the occurrence of metanephridial systems.
nephridial systems usually occur in large bilaterians with both coelomic and hemal compartments. (From
E.E., and Smith, P. R. 1988. The functional organization of filtration nephridia. Biol. Rev. 63:231-258.
with the permission of Cambridge University Press.)
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Figure 18.1 Overview of the insect
alimentary canal, showing the
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water movement (Berridge, 1970).
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through the alimentary canal, and
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Malpighian cuticle lining of the foregut and
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Malpigiho trubice hmyzu

ig.12.13 Malpighian tubules (M) and rectal gland
RG) of insects. —» = food; - » = water and some ions
wtice that the spatial organization of Malpighian
ibules and rectal gland is such that water and ions can
rcle); - » = uric acid (after Potts & Parry, 1964). The
Itrastructure of the Malpighian tube is also shown
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lamina a tubule. (b) Detail of part of one cell.
(c) End of a Malpighian tubule of Apis
showing the spiral muscle strands and
the tracheal supply (after
Wigglesworth, 1965).
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A-C, Lateral views of the sequence of kidneys that occurs
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