
V  LITERATURVERZEICHNIS  

110 

Abdu F, Hicks GA, Hennig G, Allen JP, Grundy D. Somatostatin sst(2) receptors inhibit peristalsis 
in the rat and mouse jejunum. Am J Physiol Gastrointest Liver Physiol 2002;282:G624-33. 
 
Ahmann GB, Sachs DH, Hodes RJ. Requirement for an Ia-bearing accessory cell in Con A-induced 
T cell proliferation. J Immunol 1978;121(5):1981-9. 
 
Ait-Azzouzene D, Gendron MC, Houdayer M, Langkopf A, Burki K, Nemazee D, Kanellopoulos-
Langevin C. Maternal B lymphozytes specific for paternal histocompatibility antigens are partially 
deleted during pregnancy. J Immunol. 1998;161:2677-83. 
 
Aktories K, Schmidt G, Just I. Rho GTPases as targets of bacterial protein toxins. Biol Chem 
2000;381:421-6. 
 
Albuquerque FC Jr, Smith EH, Kellum JM. 5-HT induces cAMP production in crypt colonocytes at a 
5-HT4 receptor. J Surg Res 1998;77:137-40. 
 
Alfieri AB, Cubeddu LX. Treatment with para-chlorophenylalanine antagonises the emetic response 
and the serotonin-releasing actions of cisplatin in cancer patients. Br J Cancer 1995;71:629-32. 
 
Ameisen JC, Meade R, Askenase PW. A new interpretation of the involvement of serotonin in 
delayed-type hypersensitivity. Serotonin-2 receptor antagonists inhibit contact sensitivity by an 
effect on T cells. J Immunol 1989;142(9):3171-9. 
 
Anlauf M, Eissele R, Schafer MKH, Eiden LE, Arnold R, Pauser U, Kloppel G, Weihe E. Expression 
of the two isoforms of the vesicular monoamine transporter (Vmat1 and Vmat2) in the endocrine 
pancreas and pancreatic endocrine tumors. J Histochem Cytochem 2003;51:1027-40. 
 
Aune TM, Golden HW, McGrath KM. Inhibitors of serotonin synthesis and antagonists of serotonin 
1A receptors inhibit T lymphocyte function in vitro and cell-mediated immunity in vivo. J Immunol. 
1994 Jul 15;153(2):489-98. 
 
Aune TM, McGrath KM, Sarr T, Bombara MP, Kelley KA. Expression of 5HT1a receptors  on 
activated human T cells. Regulation of cyclic AMP levels and T cell proliferation by 5-
hydroxytryptamine. J Immunol 1993;151(3):1175-83. 
 
Austin MC, O’Donnel SM. Regional distribution and cellular expression of tryptophan hydroxylase 
messenger RNA in postmortem human brainstem and pineal gland. J Neurochem 1999;72:2065-
73. 
 
Baban B, Chandler P, McCool D, Marshall B, Munn DH, Mellor AL. Indoleamine 2,3-dioxygenase 
expression is restricted to fetal trophoblast giant cells during murine gestation and is maternal 
genome specific. J Reprod Immunol 2004;61(2):67-77. 
 
Baggiolini M, Dahinden CA. CC chemokines in allergic inflammation. Immunol Today 
1994;15(3):127-33. 
 
Barnes NM, Sharp T. A review of central 5-HT receptors and their function. Neuropharmacology 
1999;38:1083-1152. 
 
Barone FC, Deegan JF, Price WJ, Fowler PJ, Fondacaro JD, Ormsbee HS 3rd. Cold-restraint stress 
increases rat fecal pellet output and colinic transit. Am J Physiol 1990;258:G329-37. 
 
Bearcroft CP, Andre EA, Farthing MJ. In vivo effects of the 5-HT3 antagonist alosetron on basal 
and cholera toxin-induced secretion in the human jejunum: a segmental perfusion study. Aliment 
Pharmacol Ther 1997;11(6):1109-14. 
 
Bellivier F, Leboyer M, Courtet P, Buresi C, Beaufils B, Samolyk D, Allilaire J-F, Feingold J, Mallet 
J, Malafosse A. Association between the tryptophan hydroxylase gene and manic-depressive 
illness. Arch Gen Psychiatry 1998;55:33-7. 
 



V  LITERATURVERZEICHNIS  

111 

Bengel D, Murphy DL, Andrews AM, Wichems CH, Feltner D, Heils A, Mossner R, Westphal H, 
Lesch KP. Altered brain serotonin homeostasis and locomotor insensitivity to 3,4-
methylenedioxymethamphetamine („Ecstasy“) in serotonin transporter-deficient mice. Mol 
Pharmacol 1998;53:649-55. 
 
Bennet JP, Snyder SH. Serotonin and lysergic acid diethylamide binding in rat brain membranes: 
relationship to postsynaptic serotonin receptors. Mol Pharmacol 1976;12:373-89. 
 
Berk BC, Alexander RW, Brock TA, Gimbrone MA Jr, Webb RC. Vasoconstriction: a new activity 
for platelet-derived growth factor. Science 1986;232(4746):87-90. 
 
Bertazzo A, Ragazzi E, Biasiolo M, Costa CVL, Allegri G. Enzyme activities involved in tryptophan 
metabolism along the kynurenine pathway in rabbits. Biochim Biophys Acta. 2001;1527:167-75. 
 
Beubler E, Horina G. 5-HT2 and 5-HT3 receptor subtypes mediate cholera toxin-induced intestinal 
fluid secretion in the rat. Gastroenterology 1990;99:83-9. 
Bian X, Ren J, DeVries M, Schnegelsberg B, Cockayne D, Ford A, Galligan J. Peristalsis is 
impaired in the small intestine of mice lacking the P2X3 subunit. J Physiol 2003;551(1):309-22. 
 
Billingham RE, Brent L, Medawar PB. ‚Actively acquired tolerance‘ of foreign cells. Nature 
1953;172:603-6. 
 
Birnboim HC, Doly J. A rapid alkaline extraction procedure for screening recombinant plasmid 
DNA. Nucleic Acids Res 1979;7(6):1513-23. 
 
Bischoff SC, Krieger M, Brunner T, Rot A, von Tscharner V, Baggiolini M, Dahinden CA. RANTES 
and related chemokines activate human basophil granulocytes through different G protein-coupled 
receptors. Eur J Immunol 1993;23(3):761-7. 
 
Border WA, Noble NA. Transforming growth factor beta in tissue fibrosis. N Engl J Med 
1994;331:1286-92. 
 
Boucek RJ, Alvarez TR. 5-hydroxytryptamine: a cytospecific growth stimulator of cultured 
fibroblasts. Science. 1970 Feb 6;167(919):898-9. 
 
Boullin DJ. Observations on the significance of 5-hydroxytryptamine in relation to the peristaltic 
reflex of the rat. Br J Pharmacol 1964Br J Pharmacol. 1964 Aug;23:14-33.;23:14-33. 
 
Brindley LL, Sweet JM, Goetzl EJ. Stimulation of histamine release from human basophils by 
human platelet factor 4. J Clin Invest 1983;72(4):1218-23. 
 
Buchheit KH. Inhibition of cholera toxin-induced intestinal secretion by the 5-HT3 receptor 
antagonist ICS 205-930. Naunyn Schmiedebergs Arch Pharmacol 1989;339(6):704-5. 
 
Bulbring E, Crema A. The release of 5-hydroxytryptamine in relation to pressure exerted on the 
intestinal mucosa. J Physiol 1959a;146:18-28. 
 
Bulbring E, Crema A. The action of 5-hydroxytryptamine, 5-hydroxytryptophan and reserpine on 
intestinal peristalsis in anaesthetized guinea-pigs. J Physiol 1959b;146(1):29-53. 
 
Cady SG, Sono M. 1-methyl-DL-tryptophan, β-(3-Benzofuranyl)-DL-alanine (the oxygen analog of 
tryptophan), and β-[3-benzo(b)thienyl]-DL-alanine (the sulfur analog of tryptophan) are competitive 
inhibitors for indoleamine 2,3-dioxygenase. Arch Biochem Biophys. 1991;291:326. 
 
Cameron JS. Platelets in glomerular disease. Annu Rev Med. 1984;35:175-80. 
 
Carabelli V, Giancippoli A, Baldelli P, Carbone E, Artalejo AR. Distinct potentiation of L-type 
currents and secretion by cAMP in rat chromaffin cells. Biophys J 2003;85:1326-37. 
 



V  LITERATURVERZEICHNIS  

112 

Cases O, Seif I, Grimsby J, Gaspar P, Chen K, Pournin S, Muller U, Aguet M, Babinet C, Shih JC 
et al. Aggressive behavior and altered amounts of brain serotonin and norepinephrine in mice 
lacking MAOA. Science 1995;268:1763-3. 
 
Cash CD, Vayer P, Mandel P, Maitre M. Tryptophan 5-hydroxylase. Rapid purification from whole 
brain and production of a specific antiserum. Eur J Biochem 1985;149:239-45. 
 
Centurion D, Glusa E, Sanchez-Lopez A, Valdivia LF, Saxena PR, Villalon CM. 5-HT7, but not 5-
HT(2B), receptors mediate hypotension in vagosympathectomized rats. Eur J Pharmacol 
2004;502:239-42. 
 
Cetin Y, Kuhn M, Kulaksiz H, Adermann K, Bargsten G, Grube D, Forssmann WG. 
Enterochromaffin cells of the digestive system: cellular source of guanylin, a guanylate cyclase-
activating peptide. Proc Natl Acad Sci U S A 1994;91(8):2935-9. 
 
Citron BA, Gregory EJ, Steigerwalt DS, Qin F, Festoff BW. Regulation of the dual function tissue 
transglutaminase/Gαh during murine neuromuscular development: gene and enzyme isoform 
expression. Neurochem Int 2000;37:337-49. 
 
Choquet D, Korn H. Dual effects of serotonin on a voltage-gated conductance in lymphocytes. Proc 
Natl Acad Sci U S A 1988;85(12):4557-61. 
 
Chung YI, Park DH, Kim M, Baker H, Joh TH. Immunochemical characterization of brain and pineal 
tryptophan hydroxylase. J Korean Med Sci 2001;16:489-97. 
 
Clench MH, Pineiro-Carrero VM, Mathias JR. Migrating myoelectric complex demonstrated in four 
avian species. Am J Physiol 1989;256:G598-603. 
 
Cohen ML, Wittenauer LA. Relationship between serotonin and tryptamine receptors in the rat 
stomach fundus. J Pharmacol Exp Ther 1985;233(1):75-9. 
 
Compan V, Zhou M, Grailhe R, Gazzara RA, Martin R, Gingrich J, Dumuis A, Brunner D, Bockaert 
J, Hen R. Attenuated response to stress and novelty and hypersensitivity to seizures in 5-HT4 
receptor knock-out mice. J Neurosci 2004;24:412-9. 
 
Cooke HJ. "Enteric Tears": Chloride Secretion and Its Neural Regulation. News Physiol Sci 
1998;13:269-274. 
 
Cooke HJ. Neurotransmitters in neuronal reflexes regulating intestinal secretion. Ann N Y Acad Sci 
2000;915:77-80. 
 
Cooke HJ, Sidhu M, Wang YZ. Activation of 5-HT1P receptors on submucosal afferents 
subsequently triggers VIP neurons and chloride secretion in the guinea-pig colon. J Auton Nerv 
Syst 1997;66:105-10. 
 
Costa M, Furness JB, Cuello AC, Verhofstad AAJ, Steinbusch HJW, Elde RP. Neurons with 5-
hydroxytryptamine-like immunoreactivity in the enteric nervous system: their visualization and 
reactions to drug treatment. Neurosci 1982;7:351-63. 
 
Cote F, Thevenot E, Fligny C, Fromes Y, Darmon M, Ripoche AM, Bayard E, Hanoun N, Saurini F, 
Lechat P, Dandolo L, Hamon M, Mallet J, Vodjani G. Disruption of the nonneuronal tph1 gene 
demonstrates the imprtance of peripheral serotonin in cardiac function. PNAS 2003;100:13525-30. 
 
Craig DA, Clarke DE. Peristalsis evoked by 5-HT and renzapride: evidence for putative 5-HT4 
receptor activation. Br J Pharmacol 1991;102(3):563-4. 
 
Dabire H, Cherqui C, Safar M, Schmitt H. Haemodynamic aspects and serotonin. Clin Physiol 
Biochem. 1990;8:56-63. 
 



V  LITERATURVERZEICHNIS  

113 

Dale GL, Friese P, Batar B, Hamilton SF, Reed GL, Jackson KW, Clementson KJ, Alberio L. 
Stimulated platelets use serotonin to enhance their retention of procoagulant proteins on the cell 
surface. Nature 2002;415:175-9. 
 
Dahlström A, Fuxe K. Evidence for the existence of monoamine-containing neurons in the central 
nervous system. I. Demonstration of monoamines in the cell bodies of brain stem neurons. Acta 
Physiol Scand Suppl 1964;232:1-55. 
 
D'Andrea G, Welch KM, Nagel-Leiby S, Grunfeld S, Joseph R. Platelet catecholamines in migraine. 
Cephalalgia 1989;9(1):3-5. 
 
Day M, Vane JR. An analysis of the direct and indirect actions of drugs on the isolated guinea pig 
ileum. Br J Pharmacol 1963;20:150-70. 
 
Derkach V, Surprenant A, North RA. 5-HT3 receptors are membrane ion channels. Nature 
1989;339(6227):706-9. 
 
Deuel TF, Senior RM, Chang D, Griffin GL, Heinrikson RL, Kaiser ET. Platelet factor 4 is 
chemotactic for neutrophils and monocytes. Proc Natl Acad Sci U S A 1981;78(7):4584-7. 
 
Diacovo TG, Catalina MD, Siegelman MH, von Andrian UH. Circulating activated platelets 
reconstitute lymphocyte homing and immunity in L-selectin-deficient mice. J Exp Med. 1998 Jan 
19;187(2):197-204. 
 
Doggrell SA. The role of 5-HT on the cardiovascular and renal systems and the clinical potential of 
5-HT modulation. Expert Opin Investig Drugs. 2003 May;12(5):805-23. 
 
Doggrell SA, Chen YY. Responsiveness, affinity constants and receptor reserves for serotonin on 
aortae of aged normotensive and hypertensive rats. J Pharm Pharmacol 2001;53:1403-8. 
 
Donaldson DM, Tew JG. beta-Lysin of platelet origin. Bacteriol Rev. 1977;41(2):501-13. 
 
Doye A, Mettouchi A, Bossis G, Clement R, Buisson-Touati C, Flatau G, Gagnoux L, Piechaczyk 
M, Boquet P, Lemichez E. CNF1 exploits the ubiquitin-proteasome machinery to restrict Rho 
GTPase activation for bacterial host cell invasion. Cell 2002;111:553-64. 
 
Dukat M, Smith C, Herrick-Davis K, Teitler M, Glennon RA. Binding of tryptamine analogs at h5-
HT1E receptors: a structure-affinity investigation. Bioorg Med Chem 2004;12(10):2545-52. 
 
Dumas S, Darmon MC, Delort J, Mallet J. Differential control of tryptophan hydroxylase expression 
in raphe and in pineal gland: evidence for a role of translation efficiency. J Neurosci Res 
1989;24:537-47. 
 
Durham PL, Russo AF. New insights into the molecular actions of serotonergic antimigraine drugs. 
Pharmacol Ther 2002;94:77-92. 
 
Eichler HG, Ford GA, Blaschke TF, Swislocki A, Hoffman BB. Responsiveness of superficial hand 
veins to phenylephrine in essential hypertension. Alpha adrenergic blockade during prazosin 
therapy. J Clin Invest 1989;83(1):108-12. 
 
Enck P, Merlin V, Erckenbrecht JF, Wienbeck M. Stress effects on gastrointestinal transit in the rat. 
Gut 1989;30:455-9. 
 
Erlebacher A. Why isn’t the fetus rejected? Curr Opin Immunol. 2001;13:590-3. 
 
Erspamer V. Arch Sci Biol Napoli 1946;31:86. 
 
Erspamer V, Asero B. Identification of enteramine, the specific hormon of the enterochromaffin cell 
system, as 5-hydroxytryptamine. Nature 1952;169:800-1. 
 



V  LITERATURVERZEICHNIS  

114 

Ferrara A, Zinner MJ, Jaffe BM. Intraluminal release of serotonin, substance P, and gastrin in the 
canine small intestine. Dig Dis Sci 1987;32:289-94. 
 
Fetkovska N, Amstein R, Ferracin F, Regenass M, Buhler FR, Pletscher A. 5-Hydroxytryptamine 
kinetics and activation of blood platelets in patients with essential hypertension. Hypertension 1990 
Mar;15(3):267-73. 
 
Feyer PC, Stewart AL, Titlbach OJ. Aetiology and prevention of emesis induced by radiotherapy. 
Support Care Cancer 1998;6:253-60. 
 
Finocchiaro LME, Arzt ES, Fernandez-Castelo S, Criscuolo M, Finkielman S, Nahmod VE. 
Serotonin and melatonin synthesis in peripheral blood mononuclear cells: Stimulation by interferon-
gamma as part of an immunomodulatory pathway. J Interferon Res 1988;8:705-15. 
 
Fiorica-Howells E, Hen R, Gingrich J, Li Z, Gershon MD. 5-HT(2A) receptors: location and 
functional analysis in intestines of wild-type and 5-HT(2A) knockout mice. Am J Physiol 
Gastrointest Liver Physiol 2002;282:G877-93. 
 
Fiorica-Howells E, Maroteaux L, Gershon MD. Serotonin and the 5-HT(2B) receptor in the 
development of enteric neurons. J Neurosci 2000;20(1):294-305. 
 
Fon EA, Pothos EN, Sun BC, Killeen N, Sulzer D, Edwards RH. Vesicular transport regulates 
monoamine storage and release but is not essential for amphetamine action. Neuron 
1997;19:1271-83. 
 
Fujigaki S, Saito K, Sekikawa K, Tone S, Takikawa O, Fujii H, Wada H, Noma A, Seishima M. 
Lipopolysaccharide induction of indoleamine 2,3-dioxygenase is mediated dominantly by an IFN-
gamma-independent mechanism. Eur J Immunol 2001;31:2313-8. 
 
Fujimiya M, Okumiya K, Kuwahara A. Immunelectron microscopic study of the luminal release of 
serotonin from rat enterochromaffin cells induced by high intraluminal pressure. Histichem Cell Biol 
1997;108:105-13. 
 
Fujiwara M, Shibata M, Nomiyama Y, Sugimoto T, Hirata F, Tokuyama T, Senoh S, Hayaishi O. 
Formation of 5-hydroxykynurenine and 5-hydroxykynurenamine from 5-hydroxytryptophan in rabbit 
small intestine. Proc Natl Acad Sci U S A 1979;76(3):1145-9. 
 
Fukami MH, Holmsen H, Ugurbil K. Histamine uptake in pig platelets and isolated dense granules. 
Biochem Pharmacol 1984;33(23):3869-74. 
 
Furness JB, Costa M. Neurons with 5-hydroxytryptamine-like immunoreactivity in the enteric 
nervous system: their projections in the guinea pig small intestine. Neurosci 1982;7:341-50. 
 
Furness JB, Kunze WA, Bertrand PP, Clerc N, Bornstein JC. Intrinsic primary afferent neurons of 
the intestine. Prog Neurobiol 1998;54:1-18. 
 
Fuxe K. Evidence for the existence of monoamine neurons in the central nervous system. IV. 
Distribution of monoamine nerve terminals in the nervous central system. Aca Physiol Scand 
1965;247:39-85. 
 
Gaddum JH, Picarelli ZP. Two kinds of tryptamine receptor. Br J Pharmacol Chemother 
1957;12:323-8. 
 
Galligan JJ, North RA. Opioid, 5-HT1A and alpha 2 receptors localized to subsets of guinea-pig 
myenteric neurons. J Auton Nerv Syst 1991;32(1):1-11. 
 
Galli SJ, Hammel I. Unequivocal delayed hypersensitivity in mast cell-deficient and beige mice. 
Science. 1984 Nov 9;226(4675):710-3. 
 
Gaspar P, Cases O, Maroteaux L. The developmental role of serotonin: news from mouse 
molecular genetics. Nature Reviews 2003;4:1002-12. 



V  LITERATURVERZEICHNIS  

115 

Gershon MD. Review article: roles played by 5-hydroxytryptamine in the physiology of the bowel. 
Aliment Pharmacol Ther 1999;13 Suppl 2:15-30. 
 
Gershon MD, Drakontides AB, Ross LL. Serotonin: synthesis and release from the myenteric 
plexus of the mouse intestine. Science 1965;149:197-9. 
 
Gershon MD, Dreyfus CF, Pickel VM, Joh TH, Reis DJ. Serotonergic neurons in the peripheral 
nervous system: identification in gut by immunohistochemical localization of tryptophan 
hydroxylase. Proc Natl Acad Sci U S A 1977;74:3086-9. 
 
Gershon MD. Serotonin and its implication for the management of irritable bowel syndrome. Rev 
Gastroenterol Disord 2003;3 Suppl 2:S25-34. 
 
Goyal RK, Hirano I. The enteric nervous system. N Engl J Med 1996;334:1106-15. 
 
Grabbe S, Schwarz T. Immunoregulatory mechanisms involved in elicitation of allergic contact 
hypersensitivity. Immunol Today 1998;19:37-44. 
 
Grailhe R, Waeber C, Dulawa SC, Hornung JP, Zhuang X, Brunner D, Geyer MA, Hen R. 
Increased exploratory activity and altered response to LSD in mice lacking the 5-HT(5A) receptor. 
Neuron 1999;22:581-91. 
 
Green CB, Beharse JC. Tryptophan hydroxylase expression is regulated by a circadian clock in 
Xenopus laevis retina. J Neurochem 1994;62:2420-8. 
 
Greenberg CS, Birckbichler PJ, Rice RH. Transglutaminases:multifunctional cross-linking enzymes 
that stabilize tissues. FASEB 1991;5:3071-7. 
 
Gregory RE, Ettinger DS. 5-HT3 receptor antagonists for the prevention of chemotherapy-induced 
nausea and vomiting. A comparison of their pharmacology and clinical efficacy. Drugs 
1998;55:173-89. 
 
Grider JR, Kuemmerle JF, Jin JG. 5-HT released by mucosal stimuli initiates peristalsis by 
activating 5-HT4/5-HT1p receptors on sensory CGRP neurons. Am J Physiol 1996;270 Am J 
Physiol. 1996 May;270(5 Pt 1):G778-82.:G778-82. 
 
Grider JR, Foxx-Orenstein AE, Jin JG. 5-Hydroxytryptamine4 receptor agonists initiate the 
peristaltic reflex in human, rat, and guinea pig intestine. Gastroenterology 1998;115(2):370-80. 
 
Grimsby J, Toth M, Chen K, Kumazawa T, Klaidman L, Adams JD, Karoum F, Gal J, Shih JC. 
Increased stress response and beta-phenylethylamine in MAOB-deficient mice. Nat Genet 
1997;17:206-10. 
 
Gripenberg J. Inhibition of reserpine, guanethidine and imipramine of the uptake of 5-
hydroxytryptamine by rat peritoneal mast cells in vitro. Acta Physiol Scand 1976;96:407-16. 
 
Gupta SL, Carlin JM, Pyati P, Dai W, Pfefferkorn ER, Murphy Jr MJ. Antiparasitic and 
antiproliferative effects of indoleamine 2,3-dioxygenase enzyme expression in human fibroblasts. 
Infect Immun. 1994;62:2277-84. 
 
Haga K, Asano K, Fukuda T, Kobayakawa T. The function of 5-HT3 receptors on colonic transit in 
rats. Obes Res 1995;3 Suppl 5:801S-10S. 
 
Haga N, Mizumoto A, Satoh M, Mochiki E, Mizusawa F, Ohshima K, Itoh Z. Role of endogenous 5-
hydroxytryptamine in the regulation of gastric contractions by motilin in dogs. Am J Physiol 
1996;270:G20-G28. 
 
Hakanson R, Alumets J, Sundler F. Classification of peptide-hormone-producing cells. Lancet 
1978;1:997. 
 
Hamlin KE, Fischer FE. The synthesis of 5-hydroxytryptamine. J Am Chem Soc 1951;73:5007-8. 



V  LITERATURVERZEICHNIS  

116 

Hanahan D, Jessee J, Bloom FR. Plasmid transformation of Escherichia coli and other bacteria. 
Methods Enzymol. 1991;204:63-113. 
 
Hansson SR, Mezey E, Hoffman BJ. Serotonin transporter messenger RNA expression in neural 
crest-derived structures and sensory pathways of the developing rat embryo. Neuroscience 
1999;89:24-65. 
 
Hart RP, Yang R, Riley LA, Green TL. Post-transcriptional control of tryptophan hydroxylase gene 
expression in rat brain stem and pineal gland. Mol Cell Neurisci 1991;2:71-7.  
 
Harvey M, Shink E, Tremblay M, Gagne B, Raymond C, Labbe M, Walther DJ, Bader M, Barden N. 
Support for the involvement of TPH2 gene in affective disorders. Mol Psychiatry. 2004 
Nov;9(11):980-1. 
 
Hasegawa H, Iida Y, Oguro K, Kojima M, Ichiyama A. Tryptophan hydroxylase activity in serotonin 
producing mast cells. Dependence on intracellular iron concentration manipulated by permeable 
chelators. Adv Exp Med Biol 1996;398:513-7. 
 
Hasegawa H, Yanagisawa M, Inoue F, Yanaihara N, Ichiyama A. Demonstration of non-neuronal 
tryptophan 5.mono-oxygenase in mouse intestinal mucosa. Biochem J 1987;248:501-9. 
 
Hayaishi O. Properties and function of indoleamine 2,3-dioxygenase. J Biochem 1976;79:13P-21P. 
 
Haycock JW, Kumer SC, Lewis DA, Vrana KE, Stockmeier CA. A monoclonal antibody to 
tryptophan hydroxylase: application and identification of the epitope. J Neurisci Methods 
2002;114:205-12. 
 
Hedlund PB, Danielson PE, Thomas EA, Slanina K, Carson MJ, Sutcliffe JG. No hypothermic 
response to serotonin in 5-HT7 receptor knockout mice. Proc Natl Acad Sci USA 2003;100:1375-
80. 
 
Hellstrand K, Hermodsson S. Serotonergic 5-HT1A receptors regulate a cell contact-mediated 
interaction between natural killer cells and monocytes. Scand J Immunol 1993 Jan;37:7-18. 
 
Holland JM. Serotonin deficiency and prolonged bleeding in beige mice. Proc Soc Exp Biol Med 
1976;151:32-9. 
 
Holtje M, Winter S, Walther D, Pahner I, Hortnagl H, Ottersen OP, Bader M, Ahnert-Hilger G. The 
vesicular monoamine content regulates VMAT2 activity through Galphaq in mouse platelets. 
Evidence for autoregulation of vesicular transmitter uptake. J Biol Chem 2003;278(18):15850-8. 
 
Hommel JD, Sears RM, Georgescu D, Simmons DL, DiLeone RJ. Local gene knockdown in the 
brain using viral-mediated RNA interference. Nature Medicine 2003;9:1539-44. 
 
Houston DS, Vanhoutte PM. Serotonin and the vascular system. Role in health and disease, and 
implications for therapy. Drugs. 1986 Feb;31(2):149-63. 
 
Hoyer D, Hannon JP, Martin GR. Molecular, pharmacological and functional diversity of 5-HT 
receptors. Pharmacology Biochemistry and Behavior 2002;71:533-54. 
 
Hsu SC, Johansson KR, Donahue MJ. The bacterial flora of the intestine of Ascaris suum and 5-
hydroxytryptamine production. J Parasitol 1986;72(4):545-9. 
 
Huang S, Hendriks W, Althage A, Hemmi S, Bluethmann H, Kamijo R, Vilcek J, Zinkernagel RM, 
Aguet M. Immune response in mice that lack the interferon-gamma receptor. Science 
1993;259:1742-5. 
 
Huizinga JD, Ambrous K, Der-Silaphet T. Co-operation between neural and myogenic mechanisms 
in the control of distension-induced peristalsis in the mouse small intestine. J Physiol 
1998;506:843-56. 
 



V  LITERATURVERZEICHNIS  

117 

Huo Y, Schober A, Forlow SB, Smith DF, Hyman MC, Jung S, Littman DR, Weber C, Ley K. 
Circulating activated platelets exacerbate atheriosclerosis in mice deficient in apolipoprotein E. Nat 
Med 2003;9:61-7. 
Idzko M, Panther E, Stratz C, Muller T, Bayer H, Zissel G, Durk T, Sorichter S, Di Virgilio F, 
Geissler M, Fiebich B, Herouy Y, Elsner P, Norgauer J, Ferrari D. The serotoninergic receptors of 
human dendritic cells: identification and coupling to cytokine release. J Immunol 
2004;172(10):6011-9. 
 
Iken K, Chheng S, Fargin A, Goulet AC, Kouassi E. Serotonin upregulates mitogen-stimulated B 
lymphocyte proliferation through 5-HT1A receptors. Cell Immunol 1995;163:1-9. 
 
Jackson JC, Walker RF, Brooks WH, Roszman TL. Spezific uptake of serotonin by murine 
macrophages. Life Sci 1988;42:1641-50. 
 
Jacobs BL, Azmitia EC. Structure and function of the brain serotonin system. Physiol Rev 
1992;72:165-229. 
 
Jaffre F, Callebert J, Sarre A, Etienne N, Nebigil CG, Launay JM, Maroteaux L, Monassier L. 
Involvement of the serotonin 5-HT2B receptor in cardiac hypertrophy linked to sympathetic 
stimulation: control of interleukin-6, interleukin-1beta, and tumor necrosis factor-alpha cytokine 
production by ventricular fibroblasts. Circulation. 2004 Aug 24;110(8):969-74. 
 
Jin JG, Foxx-Orenstein AE, Grider JR. Propulsion in guinea pig colon induced by 5-
hydroxytryptamine (HT) via 5-HT4 and 5-HT3 receptors. J Pharmacol Exp Ther 1999;288:93-7. 
 
Jung MJ. Substrates and inhibitors of aromatic amino acid decarboxylase. Bioorg Chem 
1986;14:429-43. 
 
Kamimura S, Eguchi K, Yonezawa M, Sekiba K. Localization and developmental change of 
indoleamine 2,3-dioxygenase activity in the human placenta. Acta Med Okayama. 1991;45:135-9. 
 
Kanai Y, Segawa H, Miyamoto K, Uchino H, Takeda E, Endou H. Expression cloning and 
characterization of a transporter for large neutral amino acids activated by the heavy chain of 4F2 
antigen (CD98). J Biol Chem 1998;273(37):23629-32. 
 
Kato H, Osajima A, Uezono Y, Okazaki M, Tsuda Y, Tanaka H, Oishi Y, Izumi F, Nakashima Y. 
Involvement of PDGF in pressure-induced mesangial cell proliferation through PKC and tyrosine 
kinase pathways. Am J Physiol 1999;277:F105-12. 
 
Kellum J, McCabe M, Schneier J, Donowitz M. Neural control of acid-induced serotonin release 
from rabbit duodenum. Am J Physiol 1983;245:G824-31. 
 
Kelly RB. Storage and release of neurotransmitters. Cell 199;72:43-52. 
 
Khan NA, Poisson JP. 5-HT3 receptor-channels coupled with Na+ influx in human T cells: role in T 
cell activation. J Neuroimmunol. 1999 Sep 1;99(1):53-60. 
 
Khozai LI, Puchkov VF, Otellin VA. The effect of a serotonin deficiency on mammalian embryonic 
development. Ontogenez 1995;26:350-5. 
 
Kilpatrick GJ, Butler A, Burridge J, Oxford AW. 1-(m-chlorophenyl)-biguanide, a potent high affinity 
5-HT3 receptor agonist. Eur J Pharmacol 1990;182:193-7. 
 
Kim KS, Wessel TC, Stone DM, Carver CH, Joh TH, Park DH. Molecular cloning and 
characterization of cDNA encoding tryptophan hydroxylase from rat central serotonergic neurons. 
Brain Res Mol Brain Res 1991;9:277-83. 
 
Kirchgessner AL, Tamir H, Gershon MD. Identification and stimulation by serotonin of intrinsic 
sensory neurons of the submucosal plexus of the guinea pig gut: activity-induced expression of Fos 
immunoreactivity. J Neurosci 1992;12:25-49. 
 



V  LITERATURVERZEICHNIS  

118 

Klinger MH. Platelets and inflammation. Anat Embryol (Berl) 1997;196(1):1-11. 
 
Kuna P, Reddigari SR, Schall TJ, Rucinski D, Viksman MY, Kaplan AP. RANTES, a monocyte and 
T lymphocyte chemotactic cytokine releases histamine from human basophils. J Immunol 
1992;149(2):636-42. 
 
Kurian SS, Ferri GL, De Mey J, Polak JM. Immunocytochemistry of serotonin-containing nerves in 
the human gut. Histochemistry 1983;78:523-9. 
 
Kurz SM, Diebold SS, Hieronymus T, Gust TC, Bartunek P, Sachs M, Birchmeier W, Zenke M. The 
impact of c-met/scatter factor receptor on dendritic cell migration. Eur J Immunol 2002;32(7):1832-
8. 
 
Kut JL, Young MR, Crayton JW, Wright MA, Young ME. Regulation of murine T-lymphocyte 
function by spleen cell-derived and exogenous serotonin. Immunopharmacol Immunotoxicol. 
1992;14(4):783-96. 
 
Laberge S, Cruikshank WW, Beer DJ, Center DM. Secretion of IL-16 (lymphocyte chemoattractant 
factor) from serotonin-stimulated CD8+ T cells in vitro. J Immunol. 1996 Jan 1;156(1):310-5. 
 
Lais LT, Brody MJ. Mechanism of vascular hyperresponsiveness in the spontaneously 
hypertensive rat. Circ Res 1975;36:216-22. 
 
Lauder JM. Neurotransmitters as growth regulatory signals: role of receptors and second 
messengers. Trends Neurosci 1993;16:233-40. 
 
Launay G, Costa JL, Da Prada M, Launay JM. Estimation of rate constants for serotonin uptake 
and compartmentation in normal human platelets. Am J Physiol 1994;266:R1061-75. 
 
Lenschow DJ, Walunas TL, Bluestone JA. CD28/B7 system of T cell costimulation. Annu Rev 
Immunol 1996;14:233-58. 
 
Lesch KP, Bengel D, Heils A, Sabol SZ, Greenberg BD, Petri S, Benjamin J, Muller CR, Hamer 
DH, Murphy DL. Association of anxiety-related traits with a polymorphism in the serotonin 
transporter gene regulatory region. Science 1996;274(5292):1527-31. 
 
Lewis GP. The inhibition by morphine of the action of smooth muscle stimulants on the guinea-pig 
intestine. Br J Pharmacol Chemother 1960;15:425-31. 
 
Liang J, Wessel JH 3rd, Iuvone PM, Tosini G, Fukuhara C. Diurnal rhythms of tryptophan 
hydroxylase 1 and 2 mRNA expression in the rat retina. Neuroreport 2004;15(9):1497-500. 
 
Lomax RB, Gallego S, Novalbos J, Garcia AG, Warhurst G. L-Type calcium channels in 
enterochromaffin cells from guinea pig and human duodenal crypts: an in situ study. 
Gastroenterology 1999;117(6):1363-9. 
 
Lucki I. The spectrum of behaviors influenced by serotonin. Biol Psychiatry 1998;44:151-62. 
 
MacKenzie CR, Langen R, Takikawa O, Daubener W. Inhibition of indoleamine 2,3-dioxygenase in 
human macrophages inhibits interferon-gamma-induced bacteriostasis but does not abrogate 
toxoplasmastasis. Eur J Immunol 1999;29(10):3254-61. 
 
Mann JJ, Brent DA, Arango V. The neurobiology and genetics of suicide and attempted suicide: a 
focus on the serotonergic system. Neuropsychopharmacology 2001;24:467-77. 
 
Martin M. The severity and pattern of emesis following different cytotoxic agents. Oncology 
1996;53 Suppl 1:26-31. 
 
Masuda M, Betancourt L, Matsusawa T, Kashimoto T, Takao T, Shimonishi Y, Horiguchi Y. 
Activation of Rho through a cross-link with ployamines catalyzed by Bordetella dermonecrotizing 
toxin. EMBO 2000;19:521-30. 



V  LITERATURVERZEICHNIS  

119 

Mathiau P, Riche D, Behzadi G, Dimitriadou V, Aubineau P. Absence of serotonergic innervation 
from raphe nuclei in rat cerebral blood vessels – I. Histological evidence. Neuroscience 
1993;52:645-55. 
 
Mawe GM, Branchek TA, Gershon MD. Peripheral neural serotonin receptors: identification and 
characterization with specific antagonists and agonists. Proc Natl Acad Sci U S A 
1986;83(24):9799-803. 
 
Mayes PA. Nutrition. In: Harper’s Biochemistry, 24th ed. Appleton & Lange 1996. 
 
Meißner T. Pica-Syndrom: Haare oder Erde füllen den Magen. Ärzte Zeitung 2002; Onlineausgabe: 
www.aerztezeitung.de. 
 
Melino G, Annicchiarico-Petruzzelli M, Piredda L, Candi E, Gentile V, Davies PJ, Piacentini M. 
Tissue transglutaminase and apoptosis: sense and antisense transfection studies with human 
neuroblastoma cells. Mol Cell Biol 1994;14:6584-96. 
 
Mellor AL, Baban B, Chandler P, Marshall B, Jhaver K, Hansen A, Koni PA, Iwashima M, Munn 
DH. Cutting edge: induced indoleamine 2,3 dioxygenase expression in dendritic cell subsets 
suppresses T cell clonal expansion. J Immunol. 2003 Aug 15;171(4):1652-5. 
 
Mellor AL, Keskin DB, Johnson T, Chandler P, Munn DH. Cells expressing indoleamine 2,3-
dioxygenase inhibit T cell responses. J Immunol. 2002;168:3771-6. 
 
Mellor AL, Sivakumar J, Chandler P, Smith K, Molina H, Mao D, Munn DH. Prevention of T cell-
driven complement activation and inflammation by tryptophan catabolism during pregnancy. Nat 
Immunol. 2001;2:64-8. 
 
Meseguer J, Esteban MA, Rodriguez A. Are thrombocytes and platelets true phagocytes? Microsc 
Res Tech 2002;57(6):491-7. 
 
Meyniel JP, Khan NA, Ferriere F, Deschaux P. Identification of lymphocyte 5-HT3 receptor subtype 
and its implication in fish T-cell proliferation. Immunol Lett 1997;55(3):151-60. 
 
Michel K, Sann H, Schaaf C, Schemann M. Subpopulations of gastric myenteric neurons are 
differentially activated via distinct serotonin receptors: projection, neurochemical coding, and 
functional implications. J Neurosci 1997;17(20):8009-17. 
 
Miki T, Sun H, Lee YH, Tandin A, Kovscek AM, Subbotin V, Fung JJ, Valdivia LA. Blockade of 
tryptophan catabolism prevents spontaneous tolerogenicity of liver allografts. Transplant Proc. 
2001;:129-3040 
40. 
 
Missouris CG, Cappuccio FP, Varsamis E, Barron JL, Carr E, Markandu ND, MacGregor GA. 
Serotonin and heart rate in hypertensive and normotensive subjects. Am Heart J 1998;135:838-43. 
 
Monro RL, Bertrand PP, Bornstein JC. ATP and 5-HT are the principal neurotransmitters in the 
descending excitatory reflex pathway of the guinea-pig ileum. Neurogastroenterol Mot 
2002;14:255-64. 
 
Mossner R, Lesch KP. Role of serotonin in the immune system and in neuroimmune interactions. 
Brain Behav Immun. 1998 Dec;12(4):249-71. 
 
Munn DH, Shafizadeh E, Attwood JT, Bondarev I, Pashine A, Mellor AL. Inhibition of T cell 
proliferation by macrophage tryptophan catabolism. J Exp Med. 1999;189:1363-72. 
 
Munn DH, Sharma MD, Lee JR, Jhaver KG, Johnson TS, Keskin DB, Marshall B, Chandler P, 
Antonia SJ, Burgess R, Slingluff Jr CL, Mellor AL. Potential regulatory function of human dendritic 
cells expressing indoleamine 2,3-dioxygenase. Science. 2002;297:1867-70. 
 

http://www.aerztezeitung.de/


V  LITERATURVERZEICHNIS  

120 

Munn DH, Zhou M, Attwood JT, Bondarev I, Conway SJ, Marshall B, Brown C, Mellor AL. 
Prevention of allogeneic fetal rejection by tryptophan catabolism. Science. 1998;281:1191-3. 
 
Murphy WJ, Taub DD, Anver M, Conlon K, Oppenheim JJ, Kelvin DJ, Longo DL. Human RANTES 
induces the migration of human T lymphocytes into the peripheral tissues of mice with severe 
combined immune deficiency. Eur J Immunol 1994;24(8):1823-7. 
 
Nagakura Y, Kontoh A, Tokita K, Tomoi M, Shimomura K, Kadowaki M. Combined blockade of 5-
HT3- and 5-HT4-serotonin receptors inhibits colonic functions in conscious rats and mice. J 
Pharmacol Exp Ther 1997;281:284-90. 
 
Nagakura Y, Naitoh Y, Kamato T, Yamano M, Miyata K. Compounds possessing 5-HT3 receptor 
antagonistic activity inhibit intestinal propulsion in mice. Eur J Pharmacol 1996;311:67-72. 
 
Nebigil CG, Choi DS, Dierich A, Hickel P, Le Meur M, Messaddeq N, Launay JM, Maroteaux L. 
Serotonin 2B receptor is required for heart development. Proc Natl Acad Sci USA 2000;97:9508-
13. 
 
Nemecek GM, Coughlin SR, Handley DA, Moskowitz MA. Stimulation of aortic smooth muscle cell 
mitogenesis by serotonin. Proc Natl Acad Sci U S A 1986;83(3):674-8. 
 
Nieuwenhuijs VB, Verheem A, van Duijvenbode-Beumer H et al. The role of interdigestive small 
bowel motility in the regulation of gut microflora, bacterial overgrowth, and bacterial translocation in 
rats. Ann Surgery 1998;228:188-93. 
 
Nilsson O, Cassuto J, Larsson PA, Jodal M, Lidberg P, Ahlman H, Dahlstrom A, Lundgren O. 5-
Hydroxytryptamine and cholera secretion: a histochemical and physiological study in cats. Gut 
1983;24:542-8. 
 
Ning Y, Zhu JX, Chan HC. Regulation of ion transport by 5-hydroxytryptamine in rat colon. Clin Exp 
Pharmacol Physiol 2004;31:424-8. 
 
Oda A, Miyakawa Y, Druker BJ, Ozaki K, Yabusaki K, Shirasawa Y, Handa M, Kato T, Miyazaki H, 
Shimosaka A, Ikeda Y. Thrombopoietin primes human platelet aggregation induced by shear stress 
and by multiple agonists. Blood. 1996 Jun 1;87(11):4664-70. 
 
Ormsbee III HS, Fondacaro JD. Action of serotonin in the gastrointestinal tract. Proc Soc Biol Med 
1985;178:333-8. 
 
Osaka M, Fujita T, Yanatori Y. On the possible role of intestinal hormones as the diarrhoeagenic 
messenger in cholera. Virchows Arch B Cell Pathol 1975;18:287-96. 
 
Ozaki K, Fujimori H, Nomura S, Nishikawa T, Nishimura M, PanHou H, Narama I. Morphologic and 
hematologic characteristics of storage pool deficiency in beige rats (Chediak-Higashi syndrome of 
rats). Lab Anim Sci 1998;48(5):502-6. 
 
Pan H, Gershon MD. Activation of intrinsic afferent pathways in submucosal ganglia of the guinea 
pig small intestine. J Neurosci 2000;20(9):3295-309. 
 
Parks CL, Robinson PS, Sibille E, Shenk T, Toth M. Increased anxiety of mice lacking the 
serotonin1A receptor. Proc Natl Acad Sci USA 1998;95:10734-9. 
 
Parrat JR, West GB. 5-hydroxytryptamine and tissue mast cells. J Physiol 1957;137:169-78. 
 
Patrono C, Pierucci A. The Use of Antiplatelet Agents in Glomerulonephritis: A Pharmacological 
Approach. Nephrol Dial Transplant Suppl. 1990;1:29-32. 
 
Peotta VA, Vasquez EC, Meyrelles SS. Cardiovascular neural reflexes in L-NAME-induced 
hypertension in mice. Hypertension 2001;38:555-9. 
 



V  LITERATURVERZEICHNIS  

121 

Perkins A, Goy MF, Li Z. Uroguanylin is expressed by enterochromaffin cells in the rat 
gastrointestinal tract. Gastroenterology 1997;113(3):1007-14. 
 
Peroutka S, Snyder SH. Multiple serotonin receptors. Differential binding of [3H]-5-
hydroxytryptamine, [3H]-lysergic acid diethylamide and [3H]-spiroperidol. Mol Pharmacol 
1979;16:687-99. 
 
Peters LJ. Abdominal pregnancy in a golden hamster (Mesocricetus auratus). Lab Anim Sci 
1982;32:392-3. 
 
Pfefferkorn ER. Interferon γ blocks the growth of Toxoplasma gondii in human fibroblasts by 
inducing the host cells to degrade tryptophan. Proc Natl Acad Sci USA. 1984;81:908-12. 
 
Piguet PF, Grau GE, Hauser C, Vassalli P. Tumor necrosis factor is a critical mediator in hapten 
induced irritant and contact hypersensitivity reactions. J Exp Med 1991;173(3):673-9. 
 
Ptak W, Herzog WR, Askenase PW. Delayed-type hypersensitivity initiation by early-acting cells 
that are antigen mismatched or MHC incompatible with late-acting, delayed-type hypersensitivity 
effector T cells. J Immunol 1991;146:469-75. 
 
Okuma M, Tokuyama T, Senoh S, Hirata F, Hayaishi O. Antagonism of 5-hydroxykynuren-amine 
against serotonin action on platelet aggregation. Proc Natl Acad Sci U S A 1976;73(2):643-5. 
 
Qian S, Demetris AJ, Murase N, Rao AS, Fung JJ, Starzl TE. Murine liver allograft transplantation: 
tolerance and donor cell chimerism. Hepatology. 1994;19:916-24. 
 
Racke K, Reimann A, Schworer H, Kilbinger H. Regulation of 5-HT release from enterochromaffin 
cells. Behav Brain Res 1996;73:83-7. 
 
Ralevic V, Khalil Z, Helme RD, Dusting GJ. Role of nitric oxide in the actions of substance P and 
other mediators of inflammation in rat skin microvasculature. Eur J Pharmacol. 1995 Sep 
25;284(3):231-9. 
 
Ramage AG. Central cardiovascular regulation and 5-hydroxytryptamine receptors. Brain Res Bull 
2001;56:425-39. 
 
Ramboz S, Saudou F, Amara DA, Belzung C, Segu L, Misslin R, Buhot MC, Hen R. 5-HT1B 
receptor knock out – behavioral consequences. Behav Brain Res 1996;7:305-12. 
 
Rapport MM. Serum vasoconstrictor (serotonin) V. The presence of creatinine in the complex: a 
proposed study of the vasoconstrictor princible. J Biol Chem 1949;180:961-9. 
 
Rapport MM, Green AA, Page IH. Purification of the substance which is responsible for the 
vasoconstrictor activity of serum. Fed Proc 1947;6:184. 
 
Rapport MM, Green AA, Page IH. Cristalline Serotonin. Science 1948;108:329-30. 
 
Rapport MM, Green AA, Page IH. Serum vasoconstrictor (serotonin). III. Chemical inactivation. J 
Biol Chem 1948;176:1237. 
 
Raymond JR, Mukhin YV, Gelasco A, Turner J, Collinsworth G, Gettys TW, Grewal JS, 
Garnovskaya MN. Multiplicity of mechanisms of serotonin receptor signal transduction. 
Pharmacology & Therapeutics 2001;92:179-212. 
 
Reading JP, Huffman JL, Wu JC, Palmer FT, Harton GL, Sisson ME, Keyvanfar K, Gresinger TH, 
Cochrane WJ, Fallon LA. Nucleated erythrocytes in maternal blood: quantity and quality of fetal 
cells in enriched populations. Human Reprod. 1995;10:2510-5. 
 
Reiter RJ. Pineal melatonin: cell biology of its synthesis and of its physiological interactions. Endocr 
Rev 1991;12:151-80. 
 



V  LITERATURVERZEICHNIS  

122 

Reiter RJ, Tan DX, Mayo JC, Sainz RM, Leon J, Bandyopadhyay D. Neurally-mediated and 
neurally-independent beneficial actions of melatonin in the gastrointestinal tract. J Physiol 
Pharmacol 2003;54 Suppl 4:113-25. 
 
Resnick RH, Gray SJ. Chemical and histologic demonstration of hydrochloric acid-induced release 
of serotonin from intestinal mucosa. Gastroenterology 1962;42:48-55. 
 
Reuss S. Components and connections of the circadian timing system in mammals. Cell Tissue 
Res 1996;285:353-78. 
 
Robbiani DF, Finch RA, Jager D, Muller WA, Sartorelli AC, Randolph GJ. The leukotriene C(4) 
transporter MRP1 regulates CCL19 (MIP-3beta, ELC)-dependent mobilization of dendritic cells to 
lymph nodes. Cell 2000;103(5):757-68. 
 
Roberts AJ, Krucker T, Levy CL, Slanina KA, Sutcliffe JG, Hedlund PB. Mice lacking 5-HT 
receptors show specific impairments in contextual learning. Eur J Neurosci. 2004 Apr;19(7):1913-
22. 
 
Rodriguez-Iturbe B, Pons H, Herrera-Acosta J, Johnson RJ. Role of immunocompetent cells in 
nonimmune renal diseases. Kidney Int. 2001 May;59(5):1626-40. 
 
Rot A, Krieger M, Brunner T, Bischoff SC, Schall TJ, Dahinden CA. RANTES and macrophage 
inflammatory protein 1 alpha induce the migration and activation of normal human eosinophil 
granulocytes. J Exp Med 1992;176(6):1489-95. 
 
Rubin W, Gershon MD, Ross LL. Electron microscope radioautographic identification of serotonin-
synthesizing cells in the mouse gastric mucosa. J Cell Biol 1971;50:339-415. 
 
Sack DA, Sack RB, Nair GB, Siddique AK. Cholera. Lancet. 200417;363(9404):223-33. 
 
Sambrook J, Fritsch EF, Maniatis T. Molecular cloning: a laboratory manual. 2nd edition. 
 
Santucci S, Corazzi G, Francia N, Antonelli A, Aloe L, Alleva E. Neurobehavioural effects of 
hypergravity conditions in the adult mouse. Neuroethology 2000;11:3353-6. 
 
Saxena PR, Villalon CM. Cardiovascular effects of serotonin agonists and antagonists. J 
Cardiovasc Pharmacol 1990;7:S17-34. 
 
Schall TJ, Bacon K, Toy KJ, Goeddel DV. Selective attraction of monocytes and T lymphocytes of 
the memory phenotype by cytokine RANTES. Nature 1990;347(6294):669-71. 
 
Schmidt G, Sehr P, Wilm M, Selzer J, Mann M, Aktories K. Gln 63 of Rho is deamidated by 
Escherichia coli cytotoxic necrotizing factor-1. Nature 1997;387:725-9. 
 
Schmidt G, Goehring UM, Schirmer J, Lerm M, Aktories K. Identification of the C-terminal part of 
Bordetella dermonecrotic toxin as a transglutaminase for Rho GTPases. J Biol Chem 
1999;274:31875-81. 
 
Schworer H, Racke K, Kilbinger H. Cisplatin increases the release of 5-hydroxytryptamine (5-HT) 
from the isolated vascularly perfused small intestine of the guinea-pig: involvement of 5-HT3 
receptors. Naunyn Schmiedebergs Arch Pharmacol 1991;344:143-9. 
 
Sears CL, Kaper JB. Enteric bacterial toxins: mechanisms of action and linkage to intestinal 
secretion. Microbiol Rev 1996;60:167–215. 
 
Segawa H, Fukasawa Y, Miyamoto K, Takeda E, Endou H, Kanai Y. Identification and functional 
characterization of a Na+-independent neutral amino acid transporter with broad substrate 
selectivity. J Biol Chem 1999;274(28):19745-51. 
 



V  LITERATURVERZEICHNIS  

123 

Shimizu T, Abe R, Nishihira J, Shibaki A, Watanabe H, Nakayama T, Taniguchi M, Ishibashi T, 
Shimizu H. Impaired contact hypersensitivity in macrophage migration inhibitory factor-deficient 
mice. Eur J Immunol. 2003 Jun;33(6):1478-87. 
 
Shimizu T, Nomiyama S, Hirata F, Hayaishi O. Indoleamine 2,3-Dioxygenase. J Biol Chem 
1978;253:4700-6. 
 
Shultz PJ, DiCorleto PE, Silver BJ, Abboud HE. Mesangial cells express PDGF mRNAs and 
proliferate in response to PDGF. Am J Physiol 1988;255:F674-84. 
 
Sibella-Arguelles C. The proliferation of human T lymphoblastic cells induced by 5-HT1B receptors 
activation is regulated by 5-HT-moduline. C R Acad Sci III. 2001 Apr;324(4):365-72. 
 
Simons FE. H1-Antihistamines: more relevant than ever in the treatment of allergic disorders. J 
Allergy Clin Immunol 2003;112:S42-52. 
 
Singh RA, Sodhi A. Antigen presentation by cisplatin-activated macrophages: role of soluble 
factor(s) and second messengers. Immunol Cell Biol 1998;76:513-9. 
 
Smith CC. Evidence for separate serotonin and catecholamine compartments in human platelets. 
Biochim Biophys Acta 1996;1291(1):1-4. 
 
Soslau G, Silverberg M, Brodsky I, McCarty PP. ATP modification of serotonin-induced contraction 
of the rat pulmonary artery. Proc Soc Exp Biol Med 1997;214:233-41. 
 
Spangeus A, Forsgren S, El-Salhy M. Effect of diabetic state on co-localization of substance P and 
serotonin in the gut in animal models. Histol Histopathol 2001;16(2):393-8. 
 
Spangler BD. Structure and function of cholera toxin and the related Escherichia coli heat-labile 
enterotoxin. Microbiol Rev 1992;56:622-47. 
 
Staite ND, Justen JM, Sly LM, Beaudet AL, Bullard DC. Inhibition of delayed-type contact 
hypersensitivity in mice deficient in both E-selectin and P-selectin. Blood 1996;88(8):2973-9. 
 
Stefulj J, Cicin-Sain L, Schauenstein K, Jernej B. Serotonin and immune response: effect of the 
amine on in vitro proliferation of rat lymphocytes. Neuroimmunomodulation. 2001;9(2):103-8. 
 
Stefulj J, Jakopec S, Osmak M, Jernej B. Serotonin and apoptosis: studies on rat lymphocytes. 
Neuroimmunomodulation. 2002-2003;10(3):132-3. 
 
Stefulj J, Jernej B, Cicin-Sain L, Rinner I, Schauenstein K. mRNA expression of serotonin receptors 
in cells of the immune tissues of the rat. Brain Behav Immun 2000;14:219-24. 
 
Sternberg EM, Wedner HJ, Leung MK, Parker CW. Effect of serotonin (5-HT) and other 
monoamines on murine macrophages: modulation of interferon-gamma induced phagocytosis. J 
Immunol 1987;138(12):4360-5. 
 
Sugden D. Comparison of circadian expression of tryptophan hydroxylase isoform mRNAs in the 
rat pineal gland using real-time PCR. J Neurochem. 2003;86(5):1308-11. 
 
Szasz R, Dale GL. Thrombospondin and fibrinogen bind serotonin-derivatited proteins on COAT-
platelets. Blood 2002;100:2827-1. 
 
Szczepanik M, Anderson LR, Ushio H, Ptak W, Owen MJ, Hayday AC, Askenase PW. γδ T cells 
from tolerized αβ T cell receptor (TCR)-deficient mice inhibit contact sensitivity-effector T cells in 
vivo, and their interferon-γ production in vitro. J Exp Med 1996;184:2129-40. 
 
Szurszewski J. A migrating electric complex of the canine small intestine. Am J Physiol 
1996;217:1757-63. 
 



V  LITERATURVERZEICHNIS  

124 

Tafuri A, Alferink J, Moller P, Hammerling GJ, Arnold B. T cell awareness of paternal alloantigens 
during pregnancy. Science. 1995;270:630-3. 
 
Takahashi N, Miner LL, Sora I, Ujike H, Revay RS, Kostic V, Jackson-Lewis V, Przedborski S, Uhl 
GR. VMAT2 knockout mice: heterozygotes display reduced amphetamine-conditioned reward, 
enhanced amphetamine locomotion, and enhanced MPTP toxicity. Proc Natl Acad Sci USA 
1997;94:9938-43. 
 
Tanaka T, Mizumoto A, Mochiki E, Haga N, Suzuki H, Itoh Z. Relationship between intraduodenal 
5-hydroxytryptamine release and interdigestive contractions in dog. J Smooth Muscle Res 
2004;40:75-84. 
 
Taub DD, Conlon K, Lloyd AR, Oppenheim JJ, Kelvin DJ. Preferential migration of activated CD4+ 
and CD8+ T cells in response to MIP-1 alpha and MIP-1 beta. Science 1993;260(5106):355-8. 
 
Taylor MW, Feng GS. Relationship between interferon-gamma, indoleamine 2,3-dioxygenase, and 
tryptophan catabolism. FASEB J 1991;5:2516-22. 
 
Tecott LH, Sun LM, Akana SF, Strack AM, Lowenstein DH, Dallman MF, Julius D. Eating disorder 
and epilepsy in mice lacking 5-HT2c serotonin receptors. Nature 1995;374(6522):542-6. 
 
Terron JA. Role of 5-ht7 receptors in the long-lasting hypotensive response induced by 5-
hydroxytryptamine in the rat. Br J Pharmacol 1997;121:563-71. 
 
Thellin O, Coumans B, Zorzi W, Igout A, Heinen E. Tolerance to the foeto-placental ‚graft‘: ten 
ways to suppert a child for nine months. Curr Opin Immunol. 2000;12:731-7. 
 
Toda N, Tokuyama T, Seno S, Hirata F, Hayaishi O. Effects of 5-hydroxykynurenamine, a new 
serotonin metabolite, on isolated dog basilar arteries. Proc Natl Acad Sci U S A 1974;71(1):122-4. 
 
Trendelenburg P. Physiologische und pharmakologische Versuche über die Dünndarm Peristaltick. 
Naunyn-Schmiedebergs Arch Exp Pathol Pharmakol 1917;81:55-129. 
 
Turvill JL, Connor P, Farthing MJ. The inhibition of cholera toxin-induced 5-HT release by the 5-
HT(3) receptor antagonist, granisetron, in the rat. Br J Pharmacol 2000;130(5):1031-6. 
 
Turvill JL, Mourad FH, Farthing MJ. Crucial role for 5-HT in cholera toxin but not Escherichia coli 
heat-labile enterotoxin-intestinal secretion in rats. Gastroenterology 1998;115(4):883-90. 
 
Tylicki L, Rutkowski B, Horl WH. Multifactorial determination of hypertensive nephroangiosclerosis. 
Kidney Blood Press Res. 2002;25(6):341-53. 
 
Tzeng DY, Deuel TF, Huang JS, Baehner RL. Platelet-derived growth factor promotes human 
peripheral monocyte activation. Blood 1985;66(1):179-83. 
 
Uchida K, Usami M, Bandow H, Harada I. Characteristics of substrates and inhibitors in binding to 
rat liver L-tryptophan 2,3-dioxygenase: a Fourier transform infrared and kinetic study. Biochim 
Biophys Acta 1992;1121:153-9. 
 
Uyttenhove C, Pilotte L, Theate I, Stroobant V, Colau D, Parmentier N, Boon T, Van den Eynde BJ. 
Evidence for a tumoral immune resistance mechanism based on tryptophan degradation by 
indoleamine 2,3-dioxygenase. Nat Med 2003;9:1269-74. 
 
van Hooft JA, Vijverberg HP. Selection of distinct conformational states of the 5-HT3 receptor by 
full and partial agonists. Br J Pharmacol 1996;117(5):839-46. 
 
Vanhoutte P, Amery A, Birkenhager W, Breckenridge A, Buhler F, Distler A, Dormandy J, Doyle A, 
Frohlich E, Hansson L. Serotoninergic mechanisms in hypertension. Focus on the effects of 
ketanserin. Hypertension 1988;11:111-33. 
 



V  LITERATURVERZEICHNIS  

125 

Vantrappen G, Janssens J, Hellemans J, Ghoos Y. The interdigestive motor complex of normal 
subjects and patients with bacterial overgrowth of the small intestine. J Clin Invest 1977;59:1158-
1166. 
 
van Zwieten PA, Blauw GJ, van Brummelen P. The role of 5-hydroxytryptamine and 5-
hydroxytryptaminergic mechanisms in hypertension. Br J Clin Pharmacol 1990;30:69S-74S. 
 
Walsh HA, Daya S. Inhibition of hepatic tryptophan-2,3-dioxygenase: Superior potency of 
melatonin over serotonin. J Pineal Res. 1997;23:20-3. 
 
Walther DJ. Die Dualität des Serotonergen Systems. Freie Universität Berlin 2000. 
 
Walther DJ, Bader M. Serotonin synthesis in murine embryonic stem cells. Mol Brain Res 
1999;68:55-63. 
 
Walther DJ, Peter JU, Bashammakh S, Hortnagel H, Voits M, Fink H, Bader M. Synthesis of 
serotonin by a second tryptophan hydroxylase isoform. Science 2003a;299:76. 
 
Walther DJ, Bader M. A unique central tryptophan hydroxylase isoform. Biochem Pharmacol 
2003b;66:1673-80. 
 
Walther DJ, Peter JU, Winter S, Höltje M, Paulmann N, Grohmann M, Vowinckel J, Alamo-
Bethencourt V, Wilhelm CS, Ahnert-Hilger G, Bader M. Serotonylation of small GTPases is a signal 
transduction pathway that triggers platelet α-granule release. Cell 2003c;115:851-62. 
 
Wang HY, Fiorica-Howells E, Pan H, Gershon MD, Friedman E. Myenteric ganglionic 5-
hydroxytryptamine(1P) signal transmission is mediated via Go protein. J Pharmacol Exp Ther 
1996;277(1):518-24. 
 
Wang YM, Gainetdinov RR, Fumagalli F, Xu F, Jones SR, Bock CB, Miller GW, Wightman RM, 
Caron MG. Knockout of the vesicular monoamine transporter 2 gene results in neonatal death and 
supersensitivity to cocaine and amphetamine. Neuron 1997;19:1285-96. 
 
Watts SW, Baez M, Webb RC. The 5-hydroxytryptamine2B receptor and 5-HT receptor signal 
transduction in mesenteric arteries from deoxycorticosterone acetate-salt hypertensive rats. J 
Pharmacol Exp Ther 1996;277:1103-13. 
 
Weber LJ, Horita A. A study of 5-hydroxytryptamine formation from L-tryptophan in the brain and 
other tissues. Biochem Pharmacol 1965;14:1141-9. 
  
Weihe E, Schäfer MKH, Erickson JD, Eiden LE. Localization of vesicular monoamine transporter 
isoforms (VMAT 1 and VMAT2) to endocrine cells and neurons in rat. J Mol Neurosci 1994;5:149-
64. 
 
Whalen EJ, Johnson AK, Lewis SJ. Functional evidence for the rapid desensitization of 5-HT(3) 
receptors on vagal afferents mediating the Bezold-Jarisch reflex. Brain Res. 2000 Aug 
11;873(2):302-5. 
 
Wilhelm, CS. Der Einfluß des Serotonergen Systems auf das Immunsystem während der 
Schwangerschaft. Freie Universität Berlin 2001. 
 
Winkler T, Sharma HS, Stalberg E, Olsson Y, Dey PK. Impairment of blood-brain barrier function 
by serotonin induces desynchronization of spontaneous cerebral cortical activity: experimental 
observations in the anaesthetized rat. Neuroscience 1995;68(4):1097-104. 
 
Yamamoto T, Castell LM, Botella J, Powell H, Hall GM, Young A, Newsholme EA. Changes in the 
albumin binding of tryptophan during postoperative recovery: a possible link with central fatigue? 
Brain Res Bull 1997;43(1):43-6. 
 
Yamamoto K, Matsunaga S, Matsui M, Takeda N, Yamatodani A. Pica in mice as a new model for 
the study of emesis. Methods Find Exp Clin Pharmacol 2002a;24:135-8. 



V  LITERATURVERZEICHNIS  

126 

Yamamoto K, Takeda N, Yamatodani A. Establishment of an animal model for radiation-induced 
vomiting in rats using pica. J Radiat Res (Tokyo) 2002b;43:135-41. 
 
Yavarone MS, Shuey DL, Tamir H, Sadler TW, Lauder JM. Serotonin and cardiac morphogenesis 
in the mouse embryo. Teratology 1993;47;573-84. 
 
Yilmaz MB, Saricam E, Biyikoglu SF, Guray Y, Guray U, Sasmaz H, Korkmaz S. Mean platelet 
volume and exercise stress test. J Thromb Thrombolysis 2004;17(2):115-20. 
 
Young MR, Kut JL, Coogan MP, Wright MA, Young ME, Matthews J. Stimulation of splenic T-
lymphocyte function by endogenous serotonin and by low-dose exogenous serotonin. Immunology. 
1993 Nov;80(3):395-400. 
 
Young MR, Matthews JP. Serotonin regulation of T-cell subpopulations and of macrophage 
accessory function. Immunology. 1995 Jan;84(1):148-52. 
 
Zeitz KP, Guy N, Malmberg AB, Dirajlal S, Martin WJ, Sun L, Bonhaus DW, Stucky CL, Julius D, 
Basbaum AI. The 5-HT3 subtype of serotonin receptor contributes to nociceptive processing via a 
novel subset of myelinated and unmyelinated nociceptors. J Neurosci 2002;22;1010-9. 
 
Zhou M, Mellor AL.. Expanded cohorts of maternal CD8+ T-cells specific for paternal MHC class I 
accumulate during pregnancy. J Reprod Immunol. 1998;40:47-62. 
 
Zhou QJ, Quaife CJ, Palmiter RD. Targeted disruption of the tyrosin hydroxylase gene reveals that 
catecholamines are required for mouse fetal development. Nature 1995;374;640-3. 
 
Zill P, Baghai TC, Zwanzger P, Schule C, Eser D, Rupprecht R, Moller HJ, Bondy B, Ackenheil M. 
SNP and haplotype analysis of a novel tryptophan hydroxylase isoform (TPH2) gene provide 
evidence for association with major depression. Mol Psychiatry 2004;9(11):1030-6. 
 
Zoja C, Remuzzi G. Role of platelets in progressive glomerular diseases. Pediatr Nephrol. 1995;9: 
495-502.  


