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PHOTOGRAPH 1: Loose maxillary molars and severe periodontitis in an Addra gazelle. 

Note impacted food (left side of photograph) and severe inflammation in surrounding 

bone and subcutaneous tissues. 
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PHOTOGRAPH 2: Nutritional fibrous osteodystrophy in an Addra gazelle. Note the grey 

fibrous tissue replacing bone around maxillary tooth roots. 

DETAILS: Severe swelling of the right side of the face of a 10 years old Male Addra 

gazelle (Nanger dama) was observed but the animal was found dead before treatment 

could be administered. At necropsy, the swelling was found to be due to very loose 

cheek teeth (Photo 1), associated inflammation in the maxillary bone and adjacent soft 

tissues as well as impaction of food material. On section, the tooth root sockets were 

lined by soft grey material rather than bone (Photo 2).  Similar changes occurred to a 

lesser degree in the mandibular sockets.  Skull bones were soft, malleable and thinner 

than normal. The Gazelle was emaciated with serous bone marrow and epicardial fat 

atrophy.  Histologically, normal bone was largely replaced by mature fibrous connective 

tissue infiltrated with moderate numbers of lymphocytes, plasma cells and macrophages 

(fibrous osteodystrophy).  Nutritional fibrous osteodystrophy was diagnosed. Other 

pathological findings included severe diffuse pulmonary oedema, mild dehydration and 

mild rumen acidosis. Death was most likely caused by the metabolic consequences of 

severe weight loss due to an inability to properly apprehend and masticate food, 

culminating in heart failure and subsequent pulmonary oedema.   
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Nutritional fibrous osteodystrophy is most commonly due to dietary insufficiency of 

calcium and/or excessive dietary phosphorus, which results in nutritional secondary 

hyperparathyroidism.  Cases are recorded in goats on high concentrate rations but rare in 

sheep or cattle1,2. Respiratory distress may result from proliferation of poorly ossified 

tissue that impinges on the nasal cavity.  Metabolic bone disease is seen at sites of 

mechanical stress in adult animals, in this case the maxilla and mandible as a result of 

mastication and rumination2.  

The exact nature of the nutritional abnormality in this case was not determined.  The 

disease is known to develop in herbivores fed diets with a Ca:P ratio of 0.8 or lower3 

however, lucerne and antelope cubes tested by the National Zoological Gardens of South 

Africa had Ca:P ratios of 4.22:1 and 1.91:1 respectively (NutriLab, Univ. of Pretoria). Other 

factors that may play a role include Vitamin D deficiency (in housed animals)4, reduced 

calcium absorption due to endoparasitism4, or calcium binding substances such as 

oxalate in the diet5. Nutritional fibrous osteodystrophy is also common in captive 

reptiles2 and has been recorded in free-ranging Dolphin (Delphinus delphis) 6, Opossum 

(Didelphis marsupialis)7, and Red Fox8.This case highlights the challenges of providing 

adequate nutrition to captive ruminants and the need for further research on this subject. 

 

1. NG Yates, D Hoffmann and S Seripto (1987) Mandibular osteodystrophy fibrosa in 

Indonesian goats fed Leucaena. Tropical Animal Health and Production  19 (2): 121-126 

2. K Thompson (2007) Bones and Joints. In Jubb, Kennedy and Palmer’s Pathology of 

Domestic Animals. 5th Ed. M G Maxie (Ed.) Saunders Elsevier p 20, 82-88 

3. MG Simesen (1980) Calcium, Phosphorus and Magnesium Metabolism. In Clinical 

Biochemistry of Domestic Animals 3rd Ed. JJ Kaneko (Ed.). Academic Press, Inc. p610-611 

4. MJ Lynch, RF Slocombe, KE Harrington, CJ Laing (1999) Fibrous osteodystrophy in 

Dromedary Camels (Camelus dromedarius). Journal of Zoo and Wildlife Medicine 

30(4):577-583 

5. S Groenendyk and AA Seawright (1974) Osteodystrophia fibrosa in horses grazing 

Setaria sphacelata. Australian Vet Journal 50:131 

6. JO Flom , RJ Brown , RE Jones (1978) Fibrous osteodystrophy in a wild dolphin. Journal 

of the American Veterinary Medical Association 173(9):1124-6 

http://www.springerlink.com/content/103008/?p=798f2a86f3204adfae88e3348556c7f4&pi=0
http://www.springerlink.com/content/n370q23l7281/?p=798f2a86f3204adfae88e3348556c7f4&pi=0
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Flom%20JO%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Brown%20RJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Jones%20RE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'J%20Am%20Vet%20Med%20Assoc.');
javascript:AL_get(this,%20'jour',%20'J%20Am%20Vet%20Med%20Assoc.');


4 

The National Zoological Gardens of South Africa is a proud facility of the National Research Foundation 

Member of the World Association of Zoos and Aquariums (WAZA) Pan-African Association of Zoological Gardens. Aquaria and Botanic Gardens (PAAZAB)  

Sister Association of the Taipei Zoo, Taronga Zoo and the San Diego Zoo  

Aquarium and Reptile Park, Game Breeding Centres Lichtenburg and Mokopane. Animal World at Emerald Safari Resort and Casino 

7. GG Long, JL Stookey, TG Terrell, and GD Whitney (1975) Fibrous osteodystrophy in an 

opossum J. of Wildlife Diseases, 11(2), 1975, pp. 221-223 

8 RW Van Pelt and MT Caley (1974) Nutritional Secondary Hyperparathyroidism in 

Alaskan Red Fox kits. Journal of Wildlife Diseases, 10(1): 47-52 

 

 



5 

The National Zoological Gardens of South Africa is a proud facility of the National Research Foundation 

Member of the World Association of Zoos and Aquariums (WAZA) Pan-African Association of Zoological Gardens. Aquaria and Botanic Gardens (PAAZAB)  

Sister Association of the Taipei Zoo, Taronga Zoo and the San Diego Zoo  

Aquarium and Reptile Park, Game Breeding Centres Lichtenburg and Mokopane. Animal World at Emerald Safari Resort and Casino 

NUTRITIONAL SECONDARY 

HYPERPARATHYROIDISM IN ALASKAN RED 

FOX KITS  

R. W. VAN PELT 1 and M. T. CALEY 

 

 

 

This Article 

 

 Full Text (PDF)  

 Alert me when this article is cited  

 Alert me if a correction is posted  

 

Services 

 

 Similar articles in this journal  

 Similar articles in PubMed  

 Alert me to new issues of the journal  

 Download to citation manager  

  

 

Citing Articles 

 

 Citing Articles via HighWire  

 Citing Articles via Google Scholar  

 

Google Scholar 

 

 Articles by VAN PELT, R. W. 

 Articles by CALEY, M. T. 

 Search for Related Content  

http://www.jwildlifedis.org/cgi/reprint/10/1/47
http://www.jwildlifedis.org/cgi/alerts/ctalert?alertType=citedby&addAlert=cited_by&saveAlert=no&cited_by_criteria_resid=wildlifedis;10/1/47&return_type=article&return_url=http%3A%2F%2Fwww.jwildlifedis.org%2Fcgi%2Fcontent%2Fabstract%2F10%2F1%2F47
http://www.jwildlifedis.org/cgi/alerts/ctalert?alertType=correction&addAlert=correction&saveAlert=no&correction_criteria_value=10/1/47&return_type=article&return_url=http%3A%2F%2Fwww.jwildlifedis.org%2Fcgi%2Fcontent%2Fabstract%2F10%2F1%2F47
http://www.jwildlifedis.org/cgi/search?qbe=wildlifedis;10/1/47&journalcode=wildlifedis&minscore=5000
http://www.jwildlifedis.org/cgi/external_ref?access_num=4810216&link_type=MED_NBRS
http://www.jwildlifedis.org/cgi/alerts/etoc
http://www.jwildlifedis.org/cgi/citmgr?gca=wildlifedis;10/1/47
http://www.jwildlifedis.org/cgi/external_ref?&link_type=PERMISSIONDIRECT
http://www.jwildlifedis.org/cgi/external_ref?&link_type=PERMISSIONDIRECT
http://www.jwildlifedis.org/cgi/content/abstract/10/1/47#otherarticles#otherarticles
http://www.jwildlifedis.org/cgi/external_ref?access_num=%09%09%09%09%09%09http://www.jwildlifedis.org%09%09%09%09%09%09%09%09%09%09%09%09/cgi/content/abstract/10/1/47%09%09%09%09%09%09%09%09%09%09%09&link_type=GOOGLESCHOLAR
http://scholar.google.com/scholar?q=%22author%3AR.%20W.+author%3AVAN%20PELT%22
http://scholar.google.com/scholar?q=%22author%3AM.%20T.+author%3ACALEY%22
http://www.jwildlifedis.org/cgi/external_ref?access_num=%09%09%09%09%09%09http://www.jwildlifedis.org%09%09%09%09%09%09%09%09%09%09%09%09/cgi/content/abstract/10/1/47%09%09%09%09%09%09%09%09%09%09%09&link_type=GOOGLESCHOLARRELATED


6 

The National Zoological Gardens of South Africa is a proud facility of the National Research Foundation 

Member of the World Association of Zoos and Aquariums (WAZA) Pan-African Association of Zoological Gardens. Aquaria and Botanic Gardens (PAAZAB)  

Sister Association of the Taipei Zoo, Taronga Zoo and the San Diego Zoo  

Aquarium and Reptile Park, Game Breeding Centres Lichtenburg and Mokopane. Animal World at Emerald Safari Resort and Casino 

 

 

 

THIS ARTICLE 

 

 FULL TEXT (PDF)  

 ALERT ME WHEN THIS ARTICLE IS CITED  

 ALERT ME IF A CORRECTION IS POSTED  

 

SERVICES 

 

 SIMILAR ARTICLES IN THIS JOURNAL  

 SIMILAR ARTICLES IN PUBMED  

 ALERT ME TO NEW ISSUES OF THE JOURNAL  

 DOWNLOAD TO CITATION MANAGER  

  

 

CITING ARTICLES 

 

 CITING ARTICLES VIA GOOGLE SCHOLAR  

 

GOOGLE SCHOLAR 

 

 ARTICLES BY LONG, G. 

 ARTICLES BY WHITNEY, G. 

 SEARCH FOR RELATED CONTENT  

 

http://www.jwildlifedis.org/cgi/reprint/11/2/221
http://www.jwildlifedis.org/cgi/alerts/ctalert?alertType=citedby&addAlert=cited_by&saveAlert=no&cited_by_criteria_resid=wildlifedis;11/2/221&return_type=article&return_url=http%3A%2F%2Fwww.jwildlifedis.org%2Fcgi%2Fcontent%2Fabstract%2F11%2F2%2F221
http://www.jwildlifedis.org/cgi/alerts/ctalert?alertType=correction&addAlert=correction&saveAlert=no&correction_criteria_value=11/2/221&return_type=article&return_url=http%3A%2F%2Fwww.jwildlifedis.org%2Fcgi%2Fcontent%2Fabstract%2F11%2F2%2F221
http://www.jwildlifedis.org/cgi/search?qbe=wildlifedis;11/2/221&journalcode=wildlifedis&minscore=5000
http://www.jwildlifedis.org/cgi/external_ref?access_num=1142556&link_type=MED_NBRS
http://www.jwildlifedis.org/cgi/alerts/etoc
http://www.jwildlifedis.org/cgi/citmgr?gca=wildlifedis;11/2/221
http://www.jwildlifedis.org/cgi/external_ref?&link_type=PERMISSIONDIRECT
http://www.jwildlifedis.org/cgi/external_ref?&link_type=PERMISSIONDIRECT
http://www.jwildlifedis.org/cgi/external_ref?access_num=%09%09%09%09%09%09http://www.jwildlifedis.org%09%09%09%09%09%09%09%09%09%09%09%09/cgi/content/abstract/11/2/221%09%09%09%09%09%09%09%09%09%09%09&link_type=GOOGLESCHOLAR
http://scholar.google.com/scholar?q=%22author%3AG.+author%3ALong%22
http://scholar.google.com/scholar?q=%22author%3AG.+author%3AWhitney%22
http://www.jwildlifedis.org/cgi/external_ref?access_num=%09%09%09%09%09%09http://www.jwildlifedis.org%09%09%09%09%09%09%09%09%09%09%09%09/cgi/content/abstract/11/2/221%09%09%09%09%09%09%09%09%09%09%09&link_type=GOOGLESCHOLARRELATED

