7 References

Aafjes, J. H. (1967)
Carbonic anhydrase in the wall of the forestomachs of cows.

Br. Vet. J. 123: 252-255

Abdoun, K.; Stumpft, F., and Martens, H. (2006)
Ammonia and urea transport across the rumen epithelium: a review.

Anim. Health Res. Rev. 7: 43-59.

Abdoun, K.; Wolf, K.; Arndt, G., and Martens, H. (2003)

Effect of ammonia on Na+ transport across isolated rumen epithelium of sheep is diet
dependent.

Br. J. Nutr. 90: 751-758

Amasaki, H., and Daigo, M. (1984)
Morphogenesis of the ruminal microvasculature in bovine fetuses.

Can. J. Anim. Sci., Ottawa. 64: 257-258

Amasaki, H., and Daigo, M. (1987)
Prenatal development of subepithelial vasculature related to appearance of ruminal papillae in
the bovine rumen.

Anat. Anz., Jena. 164: 139-147

Anderson, K. L.; Nagaraja, T. G., and Morrill, J. L. (1987)
Ruminal metabolic development in calves weaned conventionally or early.

J. Dairy Sci. 70: 1000-1005
Arey, L. B. (1966)

Developmental Anatomy. A text book and laboratory manual of embryology; 7 th ED.
(Saunders, Philadelphia).

140



Arias, J. L.; Cabrera, R., and Valencia, A. (1978)
Observations on the histological development of the bovine rumen papillae. Morphological

changes due to age.

Zbl. Vet. Med. C. Anat. Histol. Embryol. 7: 140-151

Arias, J. L.; Fernandez, M. S., and Cabrera, R. (1980a)
Glycogen in the epithelium of the bovine fetal rumen.

Acta. Anat. 106: 216-222

Arias, J. L.; Fernandez, M. S.; Oreste, P.; Baeza, S., and Pavez, V. (1991)
An ultrastructural and biochemical analysis of the epithelial-mesenchymal interface of the

ruminal mucosa during development.

Anat. Anz., Jena. 172: 165-176.

Arias, J. L.; Gonzalez, E., and Jimenez, J. (1986)
Conformation of interstitial collagen of bovine rumen and skin.

J. Vet. Med. A., Berlin (West). 33: 66-72

Arias, J. L.; Vial, E., and Cabrera, R. (1980b)
Observations on the histogenesis of bovine ruminal papillae.

Am. J. Vet. Res., Chicago. 41: 174-178

Arias, J. L.; Vivanco, E., and Molinas, J. M. (1983)
Changes in conformation of collagen during development of bovine rumial mucosa.

Zbl. Vet. Med. A., Berlin (West). 30: 223-232
Arias, J. L; Fernandez, M. S., and Cabrera, R. (1979)
Distribution and nature of desmosomes in the bovine developing rumen epithelium.

Acta. Anat., Basel. 105: 309-313

Bacha, W. J.; Jr and Wood, L. M. (1990)
Color Atlas of Veterinary Histology. Philadelphia: Lea and Febiger

141



Baldwin, R. L.; VI and Jesse, B. W. (1992)
Developmental changes in glucose and butyrate metabolism by isolated sheep ruminal cells.

J. Nutr. 122: 1149-1153

Banks, W. J. (1981)
Applied Veterinary Histology, first Ed. Baltimore: The Williams and Wilkins Co.

Banks, W. J. (1986)
Applied Veterinary Histology. 2nd ED. Williams and Wilkins. Baltimore, U.S.A. pp 400-405

Banks, W. J. (1993)
Applied Veterinary Histology, 3rd ED. St louis: mosby.

Barcroft, J.; McAnally, R. A., and Phillipson, A. T. (1944)
Absorption of volatile acids from the alimentary tract of the sheep and other animals.

J. Exptl. Biol. 20: 120-129.

Barnett, A. J. G., and Reid, R. L. (1961)

Reactions in the rumen. Arnold, London, pp. 59

Bastain, T., and Menon, U. K. (1963)
Comparative studies on VFA contents and rate of passin ability and uptake of individual fatty

acids by rumen epithelium of the Indian cow and the Indian buffalo.

Indian Vet. J. 40: 525-532

Beharka, A. A.; Nagaraja, T. G.; Morrill, J. L.; Kennedy, G. A., and Klemm, R. D. (1998)
Effects of form of the diet on anatomical, microbial, and fermentative development of the
rumen of neonatal calves.

J. Dairy Sci. 81: 1946-1955

Benedetti, E. L., and Emmelot, P. (1965)
Electron microscopic observations on negatively stained plasma membranes isolated from rat
liver.

J. Cell Biol. 26: 299-305

142



Berg, R., and Edvi, P. (1976)
Morphologische untersuchungen an der pansenmukosa von shafen mit gleichzeitigen
klinischen kontrollen bei futterung verschiedener rationtypen.

Arch. Tiererndhrung, Bd. 26: 147-157

Bergman, E. N. (1990)
Energy contributions of volatile fatty acids from the gastrointestinal tract in various species.

Physiol. Rev. 70: 567-590

Biemesderfer, D.; DeGray, B., and Aronson, P. S (1998)
Membrane topology of NHE3. Epitopes within the carboxyl-terminal hydrophilic domain are
exoplasmic.

J. Biol. Chem. 273: 12391-12396

Biemesderfer, D.; Rutherford, P. A.; Nagy, T.; Pizzonia, J. H.; Abu-Alfa, A. K., and Aronson,
P.S. (1997)

Monoclonal antibodies for high-resolution localization of NHE3 in adult and neonatal rat
kidney.

Am. J. Physiol. 273: F289-F299

Brownlee, A. (1956)
The development of rumen papillae in cattle fed on different diets.

Br. Vet. J. 112: 369-375

Bull, L. S.; Bush, L. J.; Friend, J. D.; Harris, B.; Jr and Jones, E. W. (1965)

Incidence of ruminal parakeratosis in calves fed different rations and its relation to volatile
fatty acid absorption.

J. Dairy Sci. 48: 1459-1466

Bullough, W. S. (1967)

The epidermal chalone mechanism.

Nat. Cancer Inst. Monograph, No. 38: 99-107.

143



Bullough, W. S. (1975)
Mitotic control in adult mammalian tissues.

Biol. Rev. Camb. Philos Soc. 50: 99- 127

Caplan, A. 1. (1986)
The extracellular matrix is instructive.

BioEssays, Cambridge. 5: 129-132

Chow, C. W.; Khurana, S.; Woodside, M.; Grinstein, S., and Orlowski, J. (1999)
The epithelial Na'/H" exchanger, NHE3, is internalized through a clathrin-mediated pathway.
J. Biol. Chem. 274: 37551-37558

De Silva, M. G.; Elliott, K.; Dahl, H. H.; Fitzpatrick, E., and Wilcox, S. (2003)
Disruption of a novel member of a NHE family and DOCK3 is associated with an attention

deficit hyperactivity disorder-like phenotype.
J. Med. Genet. 40: 733-740

Dellmann, H. D. (1971)
Veterinary Histology. An Outline Text-Atlas Lea and Febiger. Philadelphia. In Digestive
System, pp. 155-164

Dellmann, H. D., and Brown, E. (1981)
Textbook of Veterinary Histology. Lea and Febiger, Philadelphia. pp 229-234.

Dellmann, H. D., and Brown, E. M. (1987)
Textbook of Veterinary Histology. 3rd ED, Lea and Febiger, Philadelphia.

DiGiancamillo, A.; Bosi, G.; Arrighi, S.; Savoini, G., and Domeneghini, C. (2003)
The influence of different fibrous supplements in the diet on ruminal histology and histometry
in veal calves.

Histol Histopathol. 18: 727-33

144



Dinsdale, D.; Cheng, K. J.; Wallace, R. J., and Goodlad, R. A. (1980)
Digestion of the epithelial tissue of the rumen wall by adherent bacteria in infused and
conventionally fed sheep.

App. Enviro. Microbiol. 39: 1059-1066

Dirksen, G., and Garry, F. B. (1987)
Diseases of the forestomachs in calves.

Part J. Beef Continuing Education Article. 9: 140-146

Dirksen, G.; Liebich, H. G., and Mayer, E. (1985)
Adaptive changes of the ruminal mucosa and their functional and clinical significance.

The Bovine Practitioner. 20: 116-120

Dirksen, G.; Liebich, H. G.; Brosi, G.; Hagemeister, H., and Mayer E. (1984)

Morphology of the rumen mucosa and fatty acid absorption in cattle, important factors for
health and production.

Zbl. Vet. Med. A, 31: 414-430

Dobson, J.; Brown, W. C. B.; Dobson, A., and Phillipson, A. T. (1956)
A histological study of the organization of the rumen epithelium of sheep.

Quart. J. exptl. Physiol. 16: 247-253

Dozsa, L.; Anderson, G. C., and McBee, J. L. (1964)
Histologic characteristics of the ovine rumen mucosa.

Am. J. Vet. Res. 26: 120-122.

D'Souza, S.; Garcia-Cabado, A.; Yu, F.; Teter, K.; Lukacs, G.; Skorecki, K.; Moore, H. P.;
Orlowski, J., and Grinstein, S. (1998)

The epithelial sodium-hydrogen antiporter Na'/H™ exchanger 3 accumulates and is functional
in recycling endosomes.

J. Biol. Chem. 273: 2035-2043

145



Dyce, K. M., and Wensing, C. J. G. (1971)
Essential of Bovine Anatomy. Utercht. Academische. Paperback, A. Oosthoek’s Uitgevers
maatschappy. N.V. pp. 82-96

Dyce, K. M.; Sack, W. O., and Wensing, C. J. G. (2002)
Textbook of Veterinary Anatomy. W.B Saunders Company, Philadelphia. 3 rd ED, pp. 671-
682

El-Sabban, F. F.; Long, T. A., and Baumgardt, B. R. (1971)
Utilization of oak sawdust as roughage substitute in beef cattle finishing rations.

J. Anim. Sci. 32: 749-755

Fell, B. F., and Weekes, T. E. C. (1975)
Food intake as a mediator of adaptation in the rumen epithelium. In: I. W. McDonald and A.
C. I. Warner (Editors), Digestion and Metabolism in the Ruminant. University of new

England Publ. Unit, Armidale, pp. 101-118.

Fell, B. F.; Kay, M.; Whitlaw, F. G., and Boyne, R. (1968)
Observations of the development of ruminal lesions in calves fed on barley.

Res. Vet. Sci. 9: 458-466

Flatt, W. P.; Warner, R. G., and Loosli, J. K. (1958)
Influence of purified materials on the devlopment of the ruminant stomach.

J. Dairy Sci. 41: 1593-1600
Franco, A; Regodon, S.; Robina, A., and Redondo, E. (1992)
Histomorphometric analysis of the rumen of sheep during development.

Am. J. Vet. Res. 53: 1209-1217

Fujita, T.; Tokunaga, J.; and Inoue, H. (1971)

Atlas of scanning electron microscopy. London. Elsevier.

146



Giébel, G., and Sehested, J. (1997)
Comparative aspects of SCFA supply and absorption; SCFA transport in the forestomach of
ruminants.

Comp. Biochem. Physiol. 118 A: 367-374

Giébel, G.; Martens, H.; Suendermann, M., and Galfi, P. (1987)
The effect of diet, intraruminal pH and osmolarity on sodium, chloride and magnesium
absorption from the temporarily isolated and washed reticulo-rumen of sheep.

Q. J. Exp. Physiol. 72: 501-511

Gibel, G.; Vogler, S., and Martens, H. (1991)
Short chain fatty acids and CO2 as regulators of Na™ and CI” absorption in isolated sheep
rumen mucosa.

J. Comp. Physiol. B, 161: 419-426

Galfi, P.; Neogrady, Z., and Kutas, F. (1988)
Abendonyalkahartya adaptaciojat szabalyozo elettani tenyezok viszgalata sejttenyeszetben.

Magyar Allatorvosok Lapja, Budapest. 43: 309-311

Gemmell, R. T. (1973)
Langerhans cells in the rumen epithelium of the sheep.

J. Ultrastructre Research. 43: 256-259.

Gemmell, R. T., and Stacy, B. D. (1973)
Effects of ruminal hyperosmolality on the ultrastructure of rumen epithelium and their
relevance to sodium transport.

Quarterly Journal of Experimental Physiology. 58: 315-323
Goodlad, R. A. (1981)

Some effects of diet on the mitotic index and the cell cycle of the rumen epithelium of sheep.

Q. J. Exp. Physiol. 66: 487-499

147



Goyal, S.; Vanden, H. G., and Aronson, P. S. (2003)
Renal expression of novel Na'/ H' exchanger isoform NHES.

Am. J. Physiol. 284: F467-F473

Graham, C., and Simmons, N. L. (2005)
Functional organization of the bovine rumen epithelium.

Am. J. Physiol. Regul. Integr. Comp Physiol. 288: 173-181

Graham, C.; Gatherar, I.; Haslam, I.; Glanville, M., and Simmons, N. L. (2007)
Expression and localization of monocarboxylate transporters and sodium / proton exchangers
in bovine rumen epithelium.

Am. J. Physiol. Regulatory Integrative Comp. Physiol. 292: 997-1007

Grinstein, S.; Clarke, C. A., and Rothstein, A. (1988)
Activation of Na"/ H' exchange in lymphocytes by osmatically induced volume changes and

by cytoplasmatic acidification.

J. Gen. Physiol. 82: 619-638

Habel, R. E. (1959)
The presence of lipids in the epithelium of the ruminant forestomachs.

Am. J. Vet. Res. 20: 437-441

Habel, R. E. (1963)
Carbohydrates, Phosphatases and estrases in the mucosa of the ruminant forestomach during
postnatal development.

Am. J. Vet. Res., Chicago. 24: 199-207
Habel, R. E. (1975)

Digestive system. In Sisson and Grossman's. The Anatomy of the Domestic Animals, Vol. (1)

ch 29, (ed. R. Getty), 5th ED. Philadelphia W. B. Saunders Company, pp. 884-903.

148



Harrison, H. N.; Warner, R. G., and Sander, E. (1960)
Changes in the tissue and volume of the stomachs of calves following the removal of dry feed
or consumption of inert bulk.

J. Dairy Sci. 43: 1301-1312

Haskins, B. R.; Wise, M. B.; Kraig, H. B., and Barrick, E. R. (1967)
Effects of levels of protein, sources of protein and an antibiotic on performance, carcass
characteristics, rumen enviroment and liver abscesses of steer fed all-concentrate rations.

J. Anim. Sci. 26: 430-434

Henderson, D.; Eibl, H., and Weber, K. (1979)
Structure and biochemistry of mouse hepatic gap junctions.

J. Mol. Biol. 132: 193-218

Henrikson, R. C. (1970a)

Developmenal changes in the structure of perinatal rumen epithelium: Basal infoldings,
glycogen, and glycocalyx.

Z. Zellforsch. 109: 15-19

Henrikson, R. C. (1970b)
Ultrastructure of ovine rumen epithelium and localization of sodium in the tissue.

J. Ultrastruct. Res. 30: 385-401

Henrikson, R. C., and Stacy, B. D. (1971)
The barrier to diffusion across rumen epithelium: a study by electron microscopy using
horseradish peroxidase, lanthanum and ferritin.

J. Ultrastruct. Res. 34: 72-82

Henriksson, K. B., and Habel, R. E. (1961)
The morphology and sulthydril and disulfide reactions of the epithelium of the bovine

forestomach during postnatal development.

Anat. Rec., Philadelphia. 139: 499-507

149



Hentges, J. F.; Jr.; Moore, J. E.; Palmer, A. Z., and Carpenter, J. W. (1966)
Replacement value of dried citrus meal for corn meal in beef cattle diets. Florida Agric. Exp.

Sat. Tech. Bull 708

Hertzberg, E. L., and Gilula, N. B. (1979)
Isolation and characterization of gap junctions from rat liver.

J. Biol. Chem. 254: 2138-2147

Hinders, R. G., and Owen, F.G. (1965)
Relation of ruminal parakeratosis development to volatile fatty acid absorption.

J. Dairy Sci. 48: 1069-1073

Hofmann, R. R. (1973)
The ruminant stomach (stomach structure and feeding habits of east African game ruminants).

Monogr., Biol., Nairobi. 2: 1-354

Hofmann, R. R. (1988)
Anatomy of the gastro-intestinal tract. In: The Ruminant Animal; Digestive physiology and

Nutrition (Church, D. C., ed.) Englewood Cliffs, N. J. Prentice Hall, pp. 14-43

Hofmann, R. R. (1985)
Digestive physiology of the deer. In: Biology of Deer Production (Fennessy, P. F., and Drew;
K. R., Eds.) Wellington: Royal Society of New Zealand, pp. 393-407

Hofmann, R. R., and Schnorr, B. (1982)
Die functionelle Morphologie des Wiederkauer-Magens. Stuttgart: Ferdinand Enke Verlag.

Hoogerwerf, W. A.; Tsao, Su. C.; Devuyst, O.; Levine, S. A.; Chris Yun, C. H.; Yip, J. W_;
Cohen, M. E.; Wilson, P. D.; Lazenby, A. J.; Tse, C. M., and Donowitz, M. (1996)

NHE2 and NHE3 are human and rabbit intestinal brush-border proteins.

Am. J. Physiol. 270: G29-G41

150



Hyden, S., and Sperber, 1. (1965)
In Dougherty. R. W. (Ed), Physiology of Digestion in the Ruminant. Butterworths,
Washington, pp. 51

Ikemizu, T.; Kitamura, N.; Yamada, J., and Yamashita, T. (1994)
Is lamina muscularis mucosae present in the ruminal mucosa of cattle? Immunohistochemical

and ultrastructural approaches.

Anat. Histol. Embryol. 23: 177-186

James, E.; Nocek, C.; Heald, W., and Polan, C. E. (1983)
Influence of ration physical form and nitrogen availability on ruminal morphology of growing

bull calves.

J. Diary Sc. 67: 334-343

Janecki, A. J.; Montrose, M. H.; Zimniak, P.; Zweibaum, A.; Tse, C. M.; Khurana, S., and
Donowitz, M. (1998)

Subcellular redistribution is involved in acute regulation of the brush border Na+ / H+
exchanger isoform 3 in human colon adenocarcinoma cell line Caco-2. Protein kinase C-

mediated inhibition of the exchanger.

J. Biol. Chem. 273: 8790-8798

Jensen, R; Flint, C. J.; Udall, R. H.; Deem, A. W., and Seger, C. L. (1958)
Parakeratosis of the rumens of lambs fattened on pelleted feed.

Am. J. Vet. Res. 19: 277-282

Joyce, N. C.; Marcy, F. H., and Palade, G. E. (1987)
Morphologic and biochemical evidence for a contractile cell network within the rat intestinal
mucosa.

Gastroenterology. 92: 68-81
Kano, Y.; Fukaya, K.; Asari, M., and Eguchi, Y. (1981)

Studies on the development of the fetal and neonatal bovine stomach.

Zbl. Vet. Med. C Anat. Histol. Embryol., Berlin (West). 10: 264-274

151



Kapus, A.; Grinstein, S.; Wasan, S.; Kandasamy, R., and Orlowski, J. (1994)

Functional characterisation of three isoforms of the Na" / H™ exchanger stabily expressed in
chinese hamster ovary cells. ATP dependence, osmotic sensitivity, and role in cell
proliferation.

J. Biol. Chem. 269: 23544-2355.

Kauffold, P. (1975)

Strukturen und funktionen der pansenschleimhaut erwachsener wiederkduer und ihre
beeinflussung durch erndhrungsfaktoren. In: B. Piatkowski (Ed.). Néahrstoffverwertung beim
wiederkduer.Gustav Fischer Verlag Jena, pp. 62-113

Kauffold, P.; Voigt, J., and Herrendorfer, G. (1977)
Untersuchungen iiber den Einfluss von Erndhrungsfactoren auf die Pansenschleimhaut. 3.
Mitteilung. Schleimhautzustinde nach Infusion von Propion-, Essig- und Buttersdure.

Arch. Tierernahr. 27: 201-211

Kiela, P. R.; Kuscuoglu, N.; Midura, A. J.; Midura-Kiela, M. T.; Larmonier, C. B.; Lipko, M.;
Ghishan, F. K. (2007)

Molecular mechanism of Rat NHE3 gene promoter regulation by sodium butyrate.

Am. J. Physiol., cell physiol. 293: C64-74

Kistler, J.; Kirkland, B., and Bullivant, S. (1985)
Identification of a 70,000-D protein in lens membrane junctional domains.

J. Cell Biol. 101: 28-35

Kitamura, N.; Yoshiki, A.; Sasaki, M.; Baltazar, E. T.; Hondo, E.; Yamamoto, Y.;
Agungpriyono, S., and Yamada, J. (2003)
Immunohistochemical evaluation of the muscularis mucosae in the ruminant forestomach.

Anat. Histol. Embryol. 32: 175-178

Kligman, A. M. (1964)
In: The epidermis. Ed. by Montagna, W., and Lobnitz, W. C. New York. Academic Press.

152



Koefoed-Johnsen, V.; Ussing, H. H. (1958)
The nature of the frog skin potential.
Acta Physiol. Scand. 42: 298- 308

Koéhler, P.; Kallweit, E.; Henning, M., and Flachowsky, G. (1997)
Vergleichende untersuchungen zur vormagenentwicklung sowie zur mast- und
schlachtleistung von bullenkdlbern aus der mutterkuh-haltung und der herkdmmlichen

aufzucht.

Zichtungskd. 69: 254-267

Konig, R.; Hofmann, R. R.; Geiger, G. (1976)
Differentielle morphologische Untersuchungen der resorbierenden Schleimhautoberflache des
Pansens beim Rehwild im Sommer und Winter.

Z. Jagdwiss. 22: 191-196

Kramer, T.; Michelberger, T.; Giirtler, H., and Gébel, G. (1996)
Absorption of short-chain fatty acids across rumen epithelium of sheep.

J. Comp. Physiol. [B]. 166(4):262-9

Kristensen, N. B; Danfaer, A.; Tetens, V., and Agergaard, N. (1996)
Portal recovery of intraruminally infused short-chain fatty acids in sheep.

Acta Agric. Scand. Sect. A, Animal Sci. 46: 26-38

Kroélling, O., and Grau, H. (1960)
Lehrbuch der Histologie und verglichenden mikroskopischen Anatomie der Haustiere. Paul

Parey, Berlin.

Kurashima, K.; Szabo, E. Z.; Lukacs, G.; Orlowski, J., and Grinstein, S. (1998)
Endosomal recycling of the Na” / H' exchanger NHE3 isoform is regulated by the

phosphatidylinositol 3-kinase pathway.
J. Biol. Chem. 273: 20828-20836

153



Lane, M. A., and Jesse, B. W. (1997)

Effect of volatile fatty acid infusion on development of the rumen epithelium in neonatal
sheep.

J. Dairy Sci. 80: 740-746

Lang, F.; Busch, G. L.; Ritter, M.; Volkl, H.; Waldegger, S.; Gulbins, E., and Haussinger, D.
(1998)
Functional significance of cell volume regulatory mechanisms.

Physiol. Rev. 78: 247-306

Lane, M. A.; Baldwin, R. L., and Jesse, B. W. (2000)
Sheep rumen metabolic development in response to age and dietary treatments.

J. Anim. Sci. 78: 1990-1996

Lavker, R. M., and Matoltsy, A. G. (1970)
Formation of horny cells. The fate of cell organelles and differetiation products in rumen
epithelium.

The Journal of Cell Biology. 44: 501-512

Lavker, R. M.; Chalupa, W., and Dickey, J. F. (1969)
An electron microscopic investigation of rumen mucosa.

J. Ultrastructure Research. 28: 1-15

Liebich, H. G.; Dirksen, G.; Arbel, A.; Dori, S., and Mayer, E. (1987)
Feed dependent changes in the rumen mucosa of high producing cows from the dry period to

eight weeks post partum.
Zentralbl Vetrinarmed. A, 34: 661-672

Liebich, H. G. (1999)

Funktionelle Histologie der Haussdugertiere. Lehrbuch und Farbatlas fiir Studium und Praxis.

3. Auflage. Schattauer. Stuttgart, New York. pp. 193-196

154



Lindhe, B., and Sperber, I. (1959)
A note of the structure of rumen epithelium.

Lantbrukshdgskolans Annaler. 25: 321-325

Loe, W. C.; Stallcup, O. T., and Colvin, H. W. (1959)
Effect of various diets on the rumen development of dairy calves.

J. Dairy Sci. 42: 395-400

Martens, H., and Gébel, G. (1988)
Transport of Na and Cl across the epithelium of ruminant forestomachs: rumen and omasum.

A review. Comp. Biochem. Physiol. A, 90: 569-575

Martens, H.; Gibel, G., and Strozyk, B. (1991)
Mechanism of electrically silent Na and CI transport across the rumen epithelium of sheep.

Exp. Physiol. Jan; 76: 103-14

Masereel, B.; Pochet, L., and Laeckmann, D. (2003)
An overview of inhibitors of Na"/ H' exchanger.

Eur. J. Med. Chem. 38: 547-554

Matoltsy, A. G. (1962)
In Butcher, E. O., and Sognnaes, R. F. (Eds), Fundamentals of Keratinization, Am. Assoc.

Advance. Sci., Washington, D. C. p. 1.

May, N. D. S (1970)
The anatomy of the sheep. 3rd ED, Queensland Press, pp. 82-90.

McGavin, M. D., and Morrill, J. L. (1976)
Scanning electron microscopy of ruminal papillae in calves fed various amounts and forms of
roughage.

Am. J. Vet. Res. 37: 497-508

155



McGilliard, A. D.; Jacobson, N. L., and Sutton, J. D. (1965)

Physiological development of the ruminant stomach. In: Physiology of Digestion in the

Ruminant. (Ed. Dougherty, R. W.) Butterworths, Washington, pp. 39-50

Mentschel, J; Leiser, R.; Miilling, C.; Pfarrer, C., and Claus, R. (2001)
Butyric acid stimulates rumen mucosa development in the calf mainly by a reduction of
apoptosis.

Arch. Anim. Nutr. 55: 85-102

Messier, B., and Leblond, C. B. (1960)
Cell proliferation and migration as revealed by radiautography after injection of thymidine-
H3 into male rat and mice.

Am. J. Anat. 106: 247-285

Michel, G., and Flechsig, G. (1969)
Zur histogenese der vormagenabteilungen und des labmagens beim rind unter beachtung der
entwicklung der schleimhautbildungen.

Anat. Anz., Jene. 124: 403-418

Mills, J. W.; Ernst, S. A., and DiBona, D. R. (1977)
Localization of Na-pump sites in frog skin.

J. Cell Biol. 73: 88-110

Moller, P. D.; Diernaes, I.; Sehested, J.; Hyldgaard-Jensen, J., and Skadhauge, E. (1997)
Lactate transport across the bovine rumen epithelium in vitro.

J. Vet. Med. Sci. 44: 31-38
Mosimann, W., and Kohler, T. (1990)

Zytologie, Histologie und mikroskopische Anatomie der Haussdugertiere. Paul Parey. Berlin

und Hamburg. Verdauungsorgane, pp. 166-168.

156



Miiller, F.; Aschenbach, J. R., and Gébel, G. (2000)
Role of Na'/ H" exchange and HCO3" transport in pHi recovery from intracellular acid load
in cultured epithelial cells of sheep rumen.

J. Comp. Physiol. B, 170: 337-343

Muller, F.; Huber, K.; Pfannkuche, H.; Aschenbach, J. R.; Breves, G., and Gébel, G. (2002)
Transport of ketone bodies and lactate in the sheep rumen epithelium by monocarboxylate
transporter 1.

Am. J. Physiol. Gastrointest. Liver Physiol. 283: G1139-G1146

Nath, S. K.; Hang, C. Y.; Levine, S. A.; Yun, C. H.; Montrose, M. H.; Donowitz, M., and Tse,
C. M. (1996)

Hyperosmolarity inhibits the Na'/H" exchanger isoforms NHE2 and NHE3: an effect opposite
to that on NHE1.

Am. J. Physiol. 270: G431-G441

Nocek, J. E.; Heald, C. W., and Polan, C. E. (1984)
Influence of ration physical form and nitrogen availability on ruminal morphology of growing
bull calves.

J. Dairy Sci. 67: 334-43

Nocek, J. E.; Herbein, J. H., and Polan, C. E. (1980)
Influence of ration physical form, ruminal degradable nitrogen and age on rumen epithelial
propionate and acetate transport and some enzymatic activities.

J. Nutr. 110: 2355-2364

Nockels, C. F.; Kintner, L. D., and Pfander, W. H. (1966)

Influence of ration on morphology, histology and trace mineral content of sheep rumen
papillae.

J. Dairy Sci. 49: 1069-1074

157



Noel, J., and Pouyssegur, J. (1995)
Hormonal regulation, Pharmacology, and membrane sorting of vertebrate Na'/H" exchanger
isoform.

Am. J. Physiol. 268: C 283-C296

Ohwada, S., and Tamate, H. (1983)
Cricadian rhythm of the mitotic index in the rumen epithelium of sheep.

Tohoku J. Agr. Res. 33: 138-141

Oltjen, R. R., and Davis, R. E. (1965)
Factors affecting the ruminal characteristic of cattle fed all-concentrate rations.

J. Anim. Sci. 24: 198-202

Orlowski, J., and Grinstein, S. (2004)
Diversity of the mammalian sodium / proton exchanger SLC9 gene family.

Pfliigers Arch. 447: 549-565

Osman, A. H. K., and Berg, R. (1981)
Studies on the histogenesis of the tunica mucosa of the stomach of the Egyptian water buffalo
(Bos bubalus L.). 1. Histogenesis of the ruminal mucosa.

Anat. Anz., Jena. 149: 232-240

Palmquist, D. L., and Ronning, M. (1963)
Comparison of rumen ingesta of cows on various dietaries.

J. Anim. Sci. 22: 843

Panchamukhi, B. G.; Mudholkar, D. R., and Sriwastava H. C. (1977)
Prenatal development of the buffalo (Bubalus bubalis): Stomach gross measurements.

Indian J. Anim. Sci. 47: 640-648

Parakkal, P. F. (1967)
An electron microscopic study of esophageal epithelium in the newborn and adult mouse.

Am. J. Anat. 121: 175-195

158



Parakkal, P. F., and Matoltsy, A. G. (1964)
A study of the fine structure of the epidermis of Rana pipiens.

J. Cell Biol. 20: 85-94

Pease, D. C. (1956)
Infolded basal plasma membranes found in epithelia noted for their water transport.

J. Biophys. Biochem. Cytol. 2 (suppl.): 203-208.

Peng, Y.; Amemiya, M.; Yang, X.; Fan, L.; Moe, O. W.; Yin, H.; Preisig, P. A.; Yanagisawa,
M., and Alpern, R. J. (2001)
E T (B) receptor activation causes exocytic insertion of NHE3 in OKP cells.

Am. J. Physiol. 280: F34-F42

Putney, L. K.; Denker, S. P., and Barber, D. L. (2002)
The changing face of the Na'/H" exchanger, NHE: structure, regulation, and cellular actions.

Annu. Rev. Pharmacol. Toxicol. 42: 527-552

Qrskov, E. R. (1976)
The effect of processing on digestion and utilization of cereals by ruminants.

Proc. Nutr. Soc. 35: 245-252

Ramkrishna, V.; Tiwari; G. P. (1979)
Histological and histochemical observations on the forestomach of goat during pre-natal life.

Acta. Anat. 103: 292-300.

Revel, J. P., and Karnovsky, M. J. (1967)
Hexagonal array of subunits in intercellular junctions of the mouse heart and liver.

J. Cell Biol. 33: C7-C12
Rhodin, J. A. G., and Reith, E. J. (1962)

In Butcher, E. O., and Sognnaes, R. F. (Eds), Fundamentals of Keratinization, Am. Assoc.

Advance. Sci., Washington, D. C. p. 61

159



Ritter, M.; Fuerst, J.; Woll, E.; Chwatal, S.; Gechwentner, M.; Lang, F., and Paulmichl, M.
(2001)
Na'/ H" exchangers; linking osmotic dysequilibrium modified cell function.

Cell Physiol. Biochem. 11: 1-18

Romeis, B. (1989)
Mikroskopische Technik.Verlag Urban und Schwarzenberg, Miinchen, Wien und Baltimore,
17. Auflage.

Rowland, A. C. (1966)
Some aspects of the rumenitis / liver abscesss complex in traditional and in intensively
managed beef cattle.

Vet. Rec. 78: 713-716

Saez, J. C.; Berthoud, V. M.; Branes, M. C.; Martinez, A. G., and Beyer, E. C. (2003)
Plasma membrane channels formed by connexins: Their regulation and functions. Physiol.

Rev. 83: 1359-1400

Sakata, T., and Tamate, H. (1976)
Effect of intraruminal injection of N-sodium butyrate on the mitotic indices in sheep rumen
epithelium.

Tohoku. J. agric. Res. 27: 133-135

Sakata, T., and Tamate, H. (1978a)
Influence of butyrate on the microscopic structure of ruminal mucos of adult sheep. Japanese

Journal of Zootechnical Science. 49: 687-696

Sakata, T., and Tamate, H. (1979)
Rumen epithelium cell proliferation accelerated by propionate and acetate.

J. Dairy Sci. 62: 49-52

Sakata, T., and Yajima, T. (1984)
Influence of short chain fatty acids on the epithelial cell division of digestive tract.

Quart. J. Exp. Physiol. 69: 639-648

160



Sakata, T.; Hikosaka, K.; Shiomura, Y., and Tamate, H. (1980)
Stimulatory effect of insulin on rumen epithelium cell mitosis in adult sheep.

Br. J. Nutr. 44: 325-331

Sakata, T., and Tamate, H. (1978b)
Presence of circadian rhythm in the mitotic index of the rumen epithelium in sheep.

Res. Vet. Sci. 24: 1-3

Sakata, T., and Tamate, H. (1978c)
Rumen epithelial proliferation accelerated by rapid increase in intraruminal butyrate.

J. Dairy Sci. 61: 1109-1113

Salomon, D., Masgrau, E., Vischer, S., Ullrich, S., Dupont, E., Sappino, P., Saurat, J. H., and
Meda, P. (1994)
Topography of mammalian connexins in human skin.

J. Invest. Dermatol. 103: 240-247

Sander, E. G.; Warner, R. G.; Harrison, H. N., and Loosli, J. K. (1959)
The stimulatory effect of sodium butyrate and sodium propionate on the development of

rumen mucosa in the young calf.

J. Dairy Sci. 42: 1600-1605

Scheurmann, V. E., and Weyrauch, K. D. (1983)
Einflup der Erndhrung auf den Papillarkdrper der Pansenschleimhaut bei Kélbern.
Zentralbl. Veterindrmed. C, 12: 126-138

Schnorr, B., and Vollmerhaus, B. (1967b)
Feinstructur des Pansenepithels von Ziege und Rind.

Zentralbl Veterindermed. A, 14: 789-818

Schnorr, B., and Wille, K. H. (1972)
Zonulae occludentes im Pansenepithel der Ziege.

Zeitschrift fiir Zellforschung und Microskopische Anatomie. 124: 39-43

161



Schnorr, B., and Vollmerhaus, B. (1967a)
Das Oberflachenrelief der Pansenschleimhaut bei Rind und Ziege.
Zentralbl Veterindermed. A, 14: 93-104

Schnorr, B.; Weyrauch, D., and Hild, A. (1975)
Die Feinstrukture der Lymphgefésse in der Pansenwand der Ziege.

Anat. Anz. Bd. 138: 271-280

Schweigel, M.; Freyer, M.; Leclercq, S.; Etschmann, B.; Lodemann, U.; Bottcher, A., and
Martens H. (2005)

Luminal hyperosmolarity decreases Na transport and impairs barrier function of sheep rumen
epithelium.

J. Comp. Physiology. B, 175: 575-591

Scott, A., and Gardner, J. C. (1973)
Papillar form in the forestomach of the sheep.

J. Anat. 116: 255-267

Sehested, J.; Diernaes, I.; Moller, P. D., and Skadhauge, E. (1996)
Transport of Na across the isolated bovine rumen epithelium: Interaction with short-chain
fatty acids, chloride and bicarbonate.

Exp. Physiol. 81: 79-94

Sehested, J.; Diernaes, I.; Moller, P. D., and Skadhauge, E. (1999)

Ruminal transport and metabolism of short-chain fatty acids (SCFA) in vitro: effect of SCFA
chain length and pH.

Comp. Biochem. Physiol. A, 123: 359-368

Sengar, O. P. S., and Singh, S. N. (1969)

Development of foregut and compound stomach in buffalo (Bos bubalis L.).

Agra. Univ. J. Res., Agra, India. 18: 15-17

162



Shahin, S. H., and Blankemeyer, J. T. (1989)
Demonstration of gap junctions in frog skin epithelium.

Am. J Physiol. 257: C 658-664

Shen, Z.; Seyfert, H. M.; Lohrke, B.; Schneider, F.; Zitnan, R.; Chudy, A.; Kuhla, S.;
Hammon, H. M.; Blum, J. W.; Martens, H.; Hagemeister, H., and Viogt, J. (2004)
An energy rich diet causes rumen papillae proliferation associated with more IGF type 1

receptors and increased plasma IGF-1 concentrations in young goats.

J. Nutr. 134: 11-17

Siciliano-Jones, J., and Murphy, M. R. (1989)
Production of volatile fatty acids in the rumen and caecum-colon of steers as affected by

forage:concentrate and forage physical form.

J. Dairy Sci. 72: 485-492

Sinclair, J. H., and Kunkel, H. O. (1959)
Variations in post-weaning development of ruminal mucosa in lambs.

Proc. Soc. Exptl. Biol. Med. 102: 57-61

Sisson and Grossman's (1975)
The Anatomy of the Domestic Animals, Vol. (1) ch 18, (ed. R. Getty), 5th ED. Philadelphia
W. B. Saunders Company, pp. 479-481

Stachelin, L. A. (1974)
Structure and function of intercellular junctions.

Int. Rev. Cytol. 39: 191-283

Steven, D. H., and Marshall, A. B. (1970)
Organization of the rumen epithelium. In: Physiology of Digestion and Metabolism in the

Ruminant, edited by Phillipson AT. Newcastle upon Tyne, UK: Oriel Press Ltd, pp. 80-100

Stevens, C. E., and Settler, B. K. (1966)
Factors affecting the transport of volatile fatty acids across rumen epithelium.

Am. J. Physiol. 210: 365-372

163



Stinson, A. W., and Calhoun, M. L. (1976)
Digestive System. In : Dellmann, H. D., and Brown E. Textbook of Veterinary Histology. Lea
and Febiger, Philadelphia

Stobo, L. J. F.; Ray, J. H. B., and Gaston, J. H. (1966)
Rumen development in the calf.

Br. J. Nutr. 20: 171-188

Sutton, L. P.; McGilliard, A. D., and Jacobson, N. L. (1963)
Functional development of rumen mucosa. 1. Absorptive ability.

J. Dairy Sci. 46: 426-436

Swan, G. E., and Groenewald, H. B. (2000)
Morphological changes associated with the development of the rumino-reticulum in growing
lambs fed different rations.

Onderstepoort. J. Vet. Res. 67: 105-114

Tada, J., and Hashimoto, K. (1997)
Ultrastructural localization of gap junction protein connexin 43 in normal human skin, basal
cell carcinoma and squamous cell carcinoma.

J. Cutan. Pathol. 24: 628-635

Taluja, J. S., and Saigal, R. P. (1987)
Evidence of lamina muscularis mucosae in rumen of buffalo.

Anat. Histol. Embryol. 16: 150-152
Tamate, H., and Kikuchi, T. (1978)

Electron microscopic study on parakeratotic rumen epithelium in beef cattle.

Jap. J. Vet. Sci. 40: 21-30

164



Tamate, H.; Shiomura, Y., and Sakata, T. (1979)
Scanning electron microscopic observation of the sheep ruminal mucosa and its epithelium-

connective tissue interface.

Tohoku J. Agr. Res. 30: 57-65

Tamate, H.; Kikuchi, T.; Onodera, A., and Nagatani, T. (1971)
Scanning electron microscopic observation on the surface of the bovine rumen mucosa.

Arch. Histol. Jpn. 33: 273-282

Tamate, H.; McGilliard, A. D.; Jacobson, N. L., and Getty, R. (1962)
Effect of various dietaries on the anatomical development of the stomach in the calf.

J. Dairy Sci. 45: 408-420

Tamate, H.; McGilliard, A. D.; Jacobson, N. L., and Getty, R. (1969)
The effect of various dietaries on the histological development of the stomach in the calf.

Tohoku J. Agric. Res. 14: 171-193

Tamate, H., and Fell, B. F. (1977)
Cell deletion as a factor in the regulation of rumen epithelial population.

Vet. Sci. Commun. (Amsterdam). 1: 359-364

Thorlacius, S. O. (1972)
Effect of steam-volatile fatty acids and carbon dioxide on blood content of rumen papillae of
the cow.

Am. J. Vet. Res. 33: 427-230

Tiwari, G. P., and Jamdar, M. N. (1970a)
Studies on the gross and histological structure and development of the forestomachs of Indian
water buffalo calf in early postnatal life with reference to normal feeding. 1. Rumen.

Indian J. Anim. Sci. 40: 489-494

165



Tiwari, G. P., and Jamdar, M. N. (1970b)
Studies on the gross and histological structure and development of the forestomachs of Indian
water buffalo calf in early postnatal life with reference to normal feeding. 1. Reticulum.

Indian J. Anim. Sci. 40: 569-573

Tiwari, G. P., and Jamdar, M. N. (1970c)
Studies on the gross and histological structure and development of the forestomachs of Indian
water buffalo calf in early postnatal life with reference to normal feeding. 1. Omasum.

Indian J. Anim. Sci. 40: 574-578

Torner, P.; Carr, K. E., and Wyburn, G. M. (1971)
The Digestive System. London: Butterworth and Co Ltd, pp. 120-125

Uppal, S. K.; Wolf, K.; Khahra, S. S., and Martens, H. (2003)
Modulation of Na" transport across isolated rumen epithelium by short-chain fatty acids in
hay-and concentrate-fed sheep.

J. Anim. Physiol. Anim. Nutr. (Berlin). 87: 380-388.

Vandekerckhove, J., and Weber, K. (1978)
At least six different actins are expressed in a higher mammal: an analysis based on the amino
acid sequence on the amino-terminal tryptic peptide.

J. Mol. Biol. 126: 783-802

Vasan, N. S.; Lamb, K. M., and La Manna, O. (1984)
Extracellular matrix components during somite chondrogenic differentiation. In: Kemp, R. B.,

Hinchliffe, J. R. (eds.) Matrices and cell differentiation. ALAN R. Liss, New York, pp. 61-76

von Engelhardt, W., and Hauffe, R. (1975)
Funktionen des Bléttermagens bei kleinen Hauswiederkduern. IV: Resorption und Sekretion

von Elektrolyten.
Zbl. Vet. Med. A, 22: 363-375

166



Wakabayashi, S.; Bertrand, B.; Shigekawa, M.; Fafournoux, P., and Pouyssegur, J. (1994)
Growth factor activation and “H'-sensing” of the Na'/H  exchanger isoforms (NHEs).
Evidence of additional mechanism not requiring direct phosphorelation.

J. Biol. Chem. 269: 5583-5588

Wakabayashi, S.; Shigekawa, M., and Pouyssegur, J. (1997)
Molecular physiology of vertebrate Na'/ H exchangers.
Physiol. Rev. 77: 51-74

Ward, G.A. (1962)
Ruminal parakeratosis and other feed induced lesions.

Feedstuffs. 34: 26-32

Wardrop, 1. D. (1961a)

Some preliminary observations on the histological development of the forestomachs of the
lamb. 1. Histological changes due to age in the period from 46 days of fetal life to 77 days of
postnatal life.

J. Agr. Sci., Camb. 57: 335-341

Wardrop, I. D. (1961b)
Some preliminary observations on the histological development of the forestomachs of the
lamb. II. The effect of diet on the histological development of the forestomachs of the lamb

during post-natal life.

J. Agric. Sci. 57: 343-346

Warner, A. C. 1., and Stacy, B. D. (1972)
Water, sodium and potassium movements across the rumen wall of sheep.

Quarrterly Journal of Experimental Physiology. 57: 103-119
Warner, E. D. (1958)

The organogenesis and early histogenesis of the bovine stomach.

Am. J. Anat. 102: 33-64.

167



Warner, R. G.; Flatt, W. P., and Loosli, J. K. (1956)
Dietary factors influencing the development of the ruminat stomach.

J. Agric. Food Chem. 4: 788-792

Warner, R. G.; Grippin, C. H.; Flatt, W. P., and Loosli, J. K. (1955)
Further studies on the influence of diet on the development of the rminant stomach.

J. Dairy Sci. 38: 605

Weigand, E.; Young, J. W., and McGilliard, A. D. (1975)
Volatile fatty acid metabolism by rumen mucosa from cattle fed hay or grain.

J. Dairy Sci. 58:1294-1300

Weyrauch, K. D., and Schnorr, B. (1979)
Der Papillarkorper der Vormagenschleimhaut bei Schaf und Ziege.
Zentralbl. Veterindrmed. C, 8: 248-261

White, T. W. (2003)
Non redundant gap-junction functions.

News Physiol. Sci. 18: 95-99

Winter, K. A. (1985)
Comparative performance and digestibility in dairy calves weaned at three, five and seven

weeks of age.

Can. J. Anim. Sci. 65: 445-450

Yamamoto, Y.; Kitamura, N.; Yamada, J., and Yamashita, T. (1993)
Three-dimensional architecture of the subepithelial connective tissue in the omasal laminae of

sheep and cattle.

Acta Anat. 146: 238-243
Yamamoto, Y.; Kitamura, N.; Yamada, J.; Andren, A., and Yamashita, T. (1994)

Morphological study of the surface structure of the omasal laminae in cattle, sheep and goats.

Anat. Histol. Embryol. 23: 166-176

168



Yamamoto, Y.; Kubota, T.; Atoji, Y., and Suzuki, Y. (1996)
Distribution of o—vascular smooth muscle actin in the smooth muscle cells of the
gastrointestinal tract of the chicken.

J. Anat. 189: 623-630

Yang, X.; Amemiya, M.; Peng, Y.; Moe, O. W.; Preisig, P. A., and Alpern, R. J. (2000)
Acid incubation causes exocytic insertion of NHE3 in OKP cells.

Am. J. Physiol. 279: C410-419

Yun, C. H.; Tse, C. M.; Nath, S. K.; Levine, S. A.; Brant, S. R., and Donowitz, M. (1995a)
Mammalian Na“/ H" exchanger gene family: structure and function studies.

Am. J. Physiol. Gastrointest. Liver Physiol. 269: G1-G11

Yun, C.; Tse, C.; Levine, S., and Donowitz, M. (1995b)
Structure / function studies of mammalian Na"/ H" exchangers — an update.

J. Physiol. 482: 1-6

Zitnan, R.; Voigt, J.; Schonhusen, U.; Wegner, J.; Kokardova, M.; Hagemeister, H.; Levkut,
M.; Kuhla, S., and Sommer, A. (1998)

Influence of dietary concentrate to forage ratio on the development of rumen mucosa in
calves.

Arch Tierernahr. 51: 279-291

Zitnan, R.; Bomba, A.; Sommer, A., and Kolodzieyski, L. (1993)
Development of rumen metabolism and rumen epithelium in lambs.

Arch Tierernahr. 44: 227-33.

Zitnan, R; Voigt, J.; Wegner, J.; Breves, G.; Schroder, B.; Winckler, C.; Levkut, M.;
Kokardova, M.; Ulrike Schonhusen; Kuhla, S.; Hagemeister, H., and Sommer, A. (1999)
Morphological and functional development of the rumen in the calf: Influence of the time of

weaning. 1- Morphological development of rumen mucosa.

Arch. Anim. Nutr. 52: 351-362

169



