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ChapterChapter 3 

Phytanoyl-Coenzymee A Hydroxylase Deficiency - The Enzyme Defect 
inn Refsum's Disease 

ToTo the Editor: Heredopathia atactica polyneuritiformis was first identified as a distinct 
clinicall  entity by Refsum in the 1940s. Patients with this disorder usually present in the 
secondd decade of life or later with visual difficulties, distal limb weakness, and ataxia. The 
syndromee is characterized by atypical retinitis pigmentosa, peripheral polyneuropathy, cere-
bellarr ataxia, and high concentrations of protein in cerebrospinal fluid.' 

Phytanicc acid, an unusual branched-chain fatty acid (3,7,11,15-tetramethyl- hexadecanoic 
acid),, accumulates in tissues and body fluids of patients with Refsum's disease.1 The patients 
aree unable to metabolize phytanic acid, which is exclusively derived from exogenous sources. 
Normallyy phytanic acid undergoes a-oxidation in which the chain is shortened by one carbon 
atom,, yielding pristanic acid and carbon dioxide.' Pristanic acid can be degraded via 0-oxi-
dationn to yield three molecules of acetyl-Coenzyme A (CoA), three of propionyl-CoA, and 
onee of isobutyryl-CoA. Patients with Refsum's disease have deficient a-oxidation of 
[l- 14C]phytanicc acid to pristanic acid, whereas the subsequent (3-oxidation of pristanic acid is 
normall  (Table 1). 

Wee have recently found that phytanic acid needs to be activated to its CoA ester, 
phytanoyl-CoA,, before it can be oxidized,4 and we have identified an enzyme activity (phy-
tanoyl-CoAA hydroxylase) in rat-liver peroxisomes by which phytanoyl-CoA is converted to 2-
hydroxyphytanoyl-CoA.5 5 

Wee now report that phytanoyl-CoA hydroxylase activity was undetectable in liver tissue 
fromm a patient with Refsum's disease (Table 1). On the basis of this findings, Refsum's 
diseasee can be classified as a true peroxisomal disorder. 
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PhyHPhyH deficiency: the enzyme defect in Refsum 's disease 

TABL EE 1. METABOLISM OF PHYTANIC ACID IN TISSUES 

FROMM NORMAL SUBJECTS AND PATIENTS 

WITHH REFSUM'S DISEASE.* 

VARIABLE E 

NORMAL L 

SUBJECTS S 

PATIENTSS WITH 

REFSUM'SS DISEASE 

Fibroblasts! ! 

Phytanicc acid oxidation (pmol of 
carbonn dioxide plus formic acid 
formedd /hr/mg of protein) 

Pristanicc acid oxidation (pmol of 
carbonn dioxide plus acid-soluble 
materiall  formed/hr/mg of protein) 

meann  SD (no. of specimens) 

600 9 (19) ) ) 

10655 2 (60) 1110 0 (5) 

Liverr  tissue! 

Phytanoyl-CoAA hydroxylase (nmol 
off  2-hydroxyphytanoyl-CoA 
formed/hr/mgg of protein) 

2.455  0.88 (7) << 0.05(1) 

**  Values are means  SD, followed in parentheses by the number of fibroblast cell-lines or 
liverr specimens studied. CoA denotes coenzyme A. Skin biopsy specimens for fibroblasts and 
liverr specimens were obtained with the consent of legal authorities and the patients or their 
families. . 

ee oxidation of phytanic acid and pristanic acid was measured as described elsewhere.2 

XX The enzyme activities were measured as described elsewhere.3 
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