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posmia in Parkinsoń s Disease. Move-
ment Disorders 2004; 19:687-692.

155.

156.

15�.

158.

159.

16�.

161.

162.



Re-Establishment of Olfactory and Taste Functions A. Welge-Lüssen:  An Overview of Available Therapies

Tanaka O, Mukaino Y. The effect of au-
ricular acupuncture on olfactory acuity. 
Am J Chin Med 1999; 27:19-24.
Michael W. Anosmia treated with acu-
puncture. Acupuncture in Medicine 
2003; 21:153-154.
Levy L, Henkin RI, Lin CS, Hutter A, 
Schellinger D. Increased brain activa-
tion in response to odors in patients 
with hyposmia after theophylline treat-
ment demonstrated by fMRI. J Comp 
Ass Tomography 1998; 22:760-770.
Carr VM, Farbman AI. ����������������  Ablation of the 
olfactory bulb up-regulates the rate of 
neurogenesis and induces precocious 
cell death in olfactory epithelium. Exp 
Neurol 1992; 115:55-59.
Farbman AI, Brunjes PC, Rentfro L, Mi-
chas J, Ritz S. The effect of unilateral 
naris occlusion on cell dynamics in the 
developing rat olfactory epithelium. ��J 
Neurosci 1988; 8:3290-3295.
Farbman AI, Ezeh PI. �������������� TGF-alpha and 
olfactory marker protein enhance mi-
tosis in rat olfactory epithelium in vivo. 
NeuroReport 2000; 11:3655-3658.
Henkin RI, Laster L. Relationship be-
tween vitamin A metabolism and de-
creased olfactory detection sensitivity 
in patients with abetalipoproteinemia 
and other types of malabsorption. J 
Clin Invest 1967; 46:1069.
Garrett-Laster M, Russell RM, Jacques 
PF. ����������������������������������    Impairment of taste and olfaction 
in patients with cirrhosis: the role of 
vitamin A. Hum Nutr Clin Nutr 1984; 
38C:203-214.

163.

164.

165.

166.

16�.

168.

169.

1��.

Henkin RI, Schecter PJ, Friedewald WT, 
Demets DL, Raff M. A double blind 
study of the effects of zinc sulfate on 
taste and smell dysfunction. Am J Med 
Sci 1976; 272:285-299.
Jafek BW, Linschoten M, Murrow B. 
Anosmia after intranasal zinc gluco-
nate use. ��� �� �������� ���������� ��Am J Rhinol 2004; 18:137-
141.
Miller IJJ, Bartoshuk LM. Taste percep-
tion, taste bud distribution, and spatial 
relationships. In: Getchell ML, Bar-
toshuk LM, Doty RL, Snow JBJ, editors. 
Smell and Taste in Health and Dis-
ease. New York: Raven Press, 1991: 
205-233.
Beidler LM, Smallman RL. Renewal 
of cells within taste buds. J Cell Biol 
1965; 27:263-272.
Miller IJJ, Reedy FEJ. Variations in hu-
man taste bud density and taste inten-
sity perception. Physiol Behav 1990; 
47:1213-1219.
Cullen MM, Leopold DA. ������������� Disorders of 
smell and taste. Med Clin N Am 2004; 
83:57-74.
Smith DV. Basic anatomy and physi-
ology of taste. �����������������������   In: Seiden AM, editor. 
Taste and Smell Disorders. New York: 
Thieme, 1997: 128-145.
Kinnamon SC. Taste transduction: a 
diversity of mechanisms. Trends Neu-
rosci 1988; 11:491-496.
Kinnamon SC, Margolskee RF. Mecha-
nisms of taste transduction. ���������� Curr Opin 
Neurobiol 1996; 6:506-513.
Welge-Lüssen A, Gudziol H. Schmeck-
störungen - Ursachen, Diagnostik und 

1�1.

1�2.

1�3.

1�4.

1�5.

1�6.

1��.

1�8.

1�9.

18�.

Therapie. ����������������������� Therapeutische Umschau 
2004; 5:302-307.
Ahne G, Erras A, Hummel T, Kobal G. 
Assessment of gustatory function by 
means of tasting tablets. Laryngo-
scope 2000; 1108:1396-1401.
Henkin RI, Gill JRJ, Bartter FC. ��������Studies 
on taste thresholds in normal man and 
in patients with adrenal cortical insuffi-
ciency: the role of adrenal cortical ster-
oids and serum sodium concentration. 
J Clin Invest 1963; 42:727-735.
Hummel T, Knecht M. Smell and 
Taste disorders. In: Calhoun KH, edi-
tor. Expert Guide to Otolyryngology. 
Philadelphia,PA: American College of 
Physicians, 2001: 650-664.
Mueller C, Kallert S, Renner B et al. 
Quantitative assessment of gustatory 
function in a clinical context using im-
pregnated „taste-strips“. ����������Rhinology 
2003; 41:2-6.
Haberland EJ, Fikentscher R, Roseburg 
B. Ein neues Elektrogustometer. Mschr 
Ohrenheilk 1974; 108:254-258.
Schmeckstörungen - Leitlinie zur Epid
emiologie,Pathophysiologie,Klassifik
ation,Diagnose und Therapie. http://
www.uni-duesseldorf.de/AWMF/II/
hno_II46.htm . ������2004. 
Bromley SM, Doty RL. Clinical Disor-
ders affecting taste:evaluation and 
management. In: Doty RL, editor. Hand-
book of Olfaction and Gustation. New 
York: Marcel Dekker, 2003: 935-957.
Conger AD. Loss and recovery of taste 
acuity in patients irridiated to the oral 
cavity. Radiat Res 1973; 53:338-347.

181.

182.

183.

184.

185.

186.

18�.

188.

Maes A, Huygh I, Weltens C et al. De 
Gustibus: time scale of loss and recov-
ery of tastes caused by radiotherapy. 
Radiother Oncol 2002; 63:195-201.
Ripamonti C, Zecca E, Brunelli C et al. 
A randomized,controlled clinical trial to 
evaluate the effects of zinc sulfate on 
cancer patients with taste alterations 
caused by head and neck irradiation. 
Cancer 1998; 82:1938-1945.
Yamagata T, Nakamura H, Yamagata Y 
et al. �������������������������������������      The pilot trial of the prevention of 
the increase in electrical taste thresh-
olds by zinc containing fluid infusion 
during chemotherapy to treat primary 
lung cancer. J Exp Clin Cancer Res 
2003; 22:557-563.
Büntzel J, Schuth J, Küttner K, Glatzel 
M. Radiochemotherapy with amifos-
tine cytoprotection for head and neck 
cancer. Support Care Cancer 1998; 
6:155-160.
Tomita H, Ohtuka K. Taste disturbance 
after tonsillectomy. Acta Otolaryngol 
2002; S 546:164-172.
Just T, Homoth J, Graumüller S, Pau 
HW. ��������������������������������   Schmeckstörung und Erholung der 
Schmeckfunktion nach Mittelohrop-
eration. �������������������� �����Laryngo-Rhino-Otol 2002; 
82:494-500.
Saito T, Manabe Y, Shibamori Y et al. 
Long-Term follow-up results of electro-
gustometry and subjective taste disor-
der after middle ear surgery. Laryngo-
scope 2001; 111:2064-2070.
Lehman CD, Bartoshuk LM, Catalan-
otto FC, Kveton JF, Lowlicht RA. Effect 
of anesthesia of the chorda tympani 

189.

19�.

191.

192.

193.

194.

195.

196.



Re-Establishment of Olfactory and Taste Functions A. Welge-Lüssen:  An Overview of Available Therapies

nerve on taste perception in humans. 
Physiol Behav 1995; 57:943-951.
Robinson PP, Loescher AR, Smith KG. 
A prospective, quantitative study on 
the clinical outcome of lingual nerve 
repair. ��� �� ����������������������   �����Br J Oral Maxillofac Surg 2002; 
38:255-263.
Schiffman SS. Taste and smell losses 
in normal aging and disease. JAMA 
1997; 278:1357-1362.
Mattes RD. The chemical senses and 
nutrition in aging: challenging old as-
sumptions. J Am Diet Assoc 2002; 
102:192-196.
Stoll AL, Oepen G. Zinc Salts for the 
treatment of olfactory and gustatory 
symptoms in psychiatric patients: a 
case series. �� ����������������������  J Clin Psychiatry 1994; 
55:309-311.
Kitagoh H, Tomita H, Ikui A, Ikeda M. 
Course of recovery from taste receptor 
disturbance. Acta Otolaryngol 2002; S 
546:83-93.
Sakai F, Yoshida S, Endo S, Tomita H. 
Double-blind,placebo-controlled trial 
of zinc picolinate for taste disorders. 
Acta Otolaryngol 2002; S 545:129-
133.
Yoshida S, Endop S, Tomita H. A dou-
ble-blind study of therapeutic efficacy 
of zinc gluconate on taste disorders. 
Auris Nasus Larynx 1991; 18:153-
161.
Mahajan SK, Prasad AS, Lambujon J, 
Abbasi AA, Briggs WA, McDonald FD. 
Improvement of uremic hypogeusia by 
zinc: a double-blind study. ��� �� �����Am J Clin 
Nutr 1980; 33:1517-1521.

19�.

198.

199.

2��.

2�1.

2�2.

2�3.

2�4.

Heckmann SM, Habiger S, Wichmann 
MG, Hummel T. Zinc gluconat in the 
treatment of dysgeusia: a double blind-
ed controlled study. ���������������� Chem.Senses 28, 
E24. 2003. 
Heckmann JG, Heckmann SM, Lang 
CJ, Hummel T. Neurological aspects 
of taste disorders. �������������  �����Arch Neurol 2003; 
60:667-671.
Deems DA, Yen DM, Kreshak AA, Doty 
RL. ���������������������������������   Spontaneous resolution of dysgeu-
sia. Arch Otolaryngol Head Neck Surg 
1996; 122:961-963.
Femiano F, Scully C. Burning mouth 
syndrome BMS: double blind control-
led study of alpha-lipoic acid thioctic 
acid therapy. J Oral Pathol Med 2002; 
31:267-269.
Bull TR. Taste and the chorda tympani. 
J Laryngol Otol 1965; 79:479-493.
Bradley RM, Beidler LM. �����������������  Saliva: Its role 
in taste function. In: Doty RL, editor. 
Handbook of Olfaction and Gustation. 
New York, Basel: Marcel Dekker, 2003: 
639-650.
Bläker M, Kock K, Ahlers C, Buck F, 
Schmale H. Molecular cloning of hu-
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tein is a cysteine proteinase inhibitor. J 
Biol Chem 1997; 272:1837-1841.

2�5.

2�6.

2��.

2�8.

2�9.

21�.

211.

212.

Henkin RI, Lippoldt R, Bilstad J, Edel-
hoch H. A zinc protein isolated from hu-
man parotid saliva. Proc Natl Acad Sci 
USA 1975; 72:488-492.
Thatcher BJ, Doherty AE, Orvisky E, 
Martin BM, Henkin RI. Gustin from hu-
man parotid saliva is carbonic anhy-
drase VI. Biochem Biophys Res Com-
mun 1998; 250:635-641.
Henkin RI, Martin BM, Agarwal RP. 
Efficacy of exogeneous oral zinc in 
treatment of patients with carbonic 
anhydrase VI deficiency. Am J Med Sci 
1999; 318:392-404.
Henkin RI, Talal N, Larson AL, Mattern 
CFT. ���������������������������������    Abnormalities of taste and smell 
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