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Summary A Japanese kindred afflicted with familial hypouricemia due 
to isolated renal tubular defect is reported. The propositus was fortui- 
tously found to have a low serum uric acid concentration (0.9 mg/dl). 
Based on the effect of pyrazinamide and probenecid on his renal clear- 
ance of uric acid, it is suggested that the defect is probably at the prese- 
cretory reabsorption site. A survey of the available members of his family 
(23 in 4 generations) revealed that the condition is transmitted in an 
autosomal dominant mode. Genetic evidence suggests that tubular pre- 
secretory reabsorpfion of uric acid in man is under the control of at least 
two autosomal loci. 

INTRODUCTION 

Familial hypouricemia due to isolated renal tubular defect is a rare benign 
condition (De Vries and Sperling, 1979). Although it has almost no clinical sig- 
nificance, it is an important genetic probe to elucidate the mechanism for renal 
tubular urate handling (Rieselbach, 1977). Based on the magnitude of renal urate 
clearance and the effects on it of pyrazinamide and probenecid, two types have been 
distinguished: one due to defective pre-secretory and the other to combined defec- 
tive pre-secretory and post-secretory tubular urate reabsorption. The mode of 
inheritance in both is autosomal, probably recessive. 

We describe a Japanese family afflicted with autosomal dominant familial 
hypouricemia due to an isolated defect in pre-secretory reabsorption of urate, and 
discuss genetic heterogeneity of the condition. 

CASE REPORT 

The propositus, A.Y., was a 33-year old laboratory worker of a pharmaceutical 
company when he was fortuitously noticed during a regular medical examination 
for workers handling organic solvents. Physical examinatiQn was not remarkable. 
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He enjoyed good health all his life and took no medication. 
He had a plasma uric acid level of 0.9 mg/dl, as measured by the phospho- 

tungstic acid method. Other blood chemistry values were normal: sodium, 142 
mEq/liter; potassium, 3.7 mEq/liter; chloride, 104 mEq/liter; calcium, 9.5 mg/dl; 
inorganic phosphate, 2.6 mg/dl; iron, 134 ~g/dl; copper, 88 ~g/dl; urea nitrogen, 
12 mg/dl; creatinine, 0.8 mg/dl; and cholesterol, 139 mg/dl. Serum protein was 
7.2 g/dl, with an almost normal pattern. Liver function tests, routine urinalysis, 
urinary excretion of 10 amino acids, roentgenograms of the chest, spine, and long 
bones were all normal. 

His parents were not consanguineous. His father died of chronic renal insuffi- 
ciency and Stokes-Adams syndrome at age 58 years. On admission to Fukushima 
Rosai Hospital at age 56 years, his serum urate concentration was 10.8 mg/dl, which 
was subsequently reduced to normal levels (4.1-5.6 mg/dl) with hemodialysis. Au- 
topsy revealed glomerulonephritic nephrosclerosis and renal stone in left pelvis. No 
other family members had suffered from urinary tract stones or bone disease. For 
the study of the mode of inheritance, serum of 23 family members were analyzed 
for uric acid. 

METHODS 

Throughout the study, uric acid in serum and urine was determined by the 
phosphotungstic acid method. Renal clearances of uric acid and creatinine were 
measured by the method of Nakamura (1979). Urate clearances were measured 
before and after oral administration of 3.0 g pyrazinamide and 1.0 g probenecid on 
different days, and the various parameters of urate handling were calculated accord- 
ing to Steele and Rieselbach (1967). 

RESULTS 

Five different determinations of serum urate concentrations in the propositus 
ranged from 0.7 to 0.9 mg/dl (mean of 0.8 mg/dl). His serum hypoxantine and 
xantine concentrations were 0.33 and 0.06 ~g/ml respectively. The urinary excretion 
of uric acid was 550 to 720 nag/day; of calcium, 120 to 131 mg/day; of inorganic 
phosphate, 677 mg/day; and of magnesium, 1.6 mg/day. 

Data from the pyrazinamide suppression test are summarized in Table 1. 
Compared with a normal subject, renal clearance of uric acid in the propositus 
was markedly increased (39 ml/min) in the control period and was only minimally 
suppressed by pyrazinamide to 35 ml/min. A transient increment of urate clearance 
was observed. 

Data from the probenecid test are summarized in Table-2. While renal 
clearance of uric acid in a normal subject was increased 6.5-fold following adminis- 
tration of probenecid, it was increased only 2.1-fold in the propositus. 
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Table 1. Effect of pyrazinamide (3.0 g, p.o.) on uric acid excretion. 
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Period Pur UurV Cur Ccr Cur : Ccr 
(min) (mg/dl) (mg/min) (ml/min) (ml/min) ( ~ )  

Propositus (A.Y.) 
- 6 0  to 0 0.9 0.40 39.3 139.6 28.2 

0 to 60 0.7 0.41 51.2 99.5 51.5 
60 to 120 0.8 0.33 35.4 84. t 42. 1 

Control (T.S.) 
- 6 0  to 0 7.6 0.38 4.35 76.4 5.7 

0 to 60 7. 8 0.12 1.39 85. 1 1.6 
60 to 120 8.1 0.03 0.36 85.0 0.4 

Pur, serum uric acid concentration; UurV, ~urinary excretion of uric acid; Cur and Ccr, renal 
clearances of uric acid and creatinine. 

Table 2. Effect of probenecid (1.0 g, p.o.) on uric acid excretion. 

Period Pur UurV Cur Ccr Cur : Ccr 
(min) (mg/dl) (mg/min) (ml/min) (ml/min) ( ~ )  

Propositus (A.Y.) 
--60 to 0 0.7 0.37 43.9 146.1 30.0 

0 to 60 0.7 0.78 96.4 125.3 76.9 
60 to 120 0.8 0.41 44.6 156.2 28.6 

Control (T.S.) 
--60 to 0 7.8 0.40 4.51 70.9 6.4 

0 to 60 7.5 1.54 17.84 90.0 19. 8 
60 to 120 6.8 2.28 29. 19 88.4 33.0 

For further explanation see legend of Table 1. 

V ~ I .  ,..%,,I= y I~ .~ propos=tus 
[ ]  male 
0 female 

VI 6~ v deceased 
examined- normal 

[ ]  examined- affected 

Fig. 1. Pedigree of a family afflicted with familial hypouricemia due to isolated renal tubular defect. 
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As shown in Fig. 1, a survey of the available members of the proband's family 
(23 in 4 generations) revealed 4 additional hypouricemic subjects: 2 sisters (V-l, 
1.0 mg/dl and V-4, 2.0 mg/dl) and 2 children (VI-4, 5 y.o., 1.2 mg/dl and VI-5, 3 
y.o., 1.0 mg/dl). 

DISCUSSION 

It is only recently that familial hypouricemia due to isolated renal tubular defect 
has been described in man. As shown in Table 3, twelve families with this condi'- 
tion have been reported so far. It is apt to occur in particular ethnic groups, i.e. 
Jewish and Japanese. It has been suggested that this inborn error is relatively com- 
mon in non-Ashkenazi Jew (Frank et al., 1979; Weiz and Sperling, 1980). How- 
ever, it has been reported in other ethnic groups and the recent increase in the 
number of reports suggests that it may be less uncommon than originally thought. 

An autosomal, probably recessive mode of inheritance was documented or 
suggested in all previously reported families (Table 3). Autosomal dominant inher- 
itance was reported recently, but the localization of the defect in urate handling 
was not determined (Hedley and Phillips, 1980). The mode of inheritance in the 
present family appears to be autosomal dominant because siblings and children of 
both sexes are affected and there is no consanguineous marriage. 

The present concept of urate handling in the kidney proposes a four component 
model: glomerular filtration, pre-secretory tubular reabsorption, tubular secretion 
and post-secretory reabsorption (Rieselbach, 1977). Thus far three types of renal 
hypouricemia were classified according to the response of urate excretion to pyra- 
zinamide and probenecid, i.e. due to defective proximal pre-secretory, post-secretory 
or combined tubular reabsorption of uric acid. Renal hypouricemia due to post- 
secretory defect, however, was found only in sporadic cases (Barrientos et al., 1979; 
Sorensen and Levinson, 1980). In the present case, the urate: creatinine clearance 
ratios were, though increased, less than 1, and responses to pyrazinamide and pro- 
benecid were attenuated. According to de Vries and Sperling (1979), these findings 
may be taken to indicate that the tubular defect in urate handling most probably 
resides in the pre-secretory reabsorption site. To our knowledge, consequently, 
this is the first family afflicted with autosomal dominant familial hypouricemia due 
to an isolated defect in pre-secretory reabsorption of urate. 

Results obtained with the pyrazinamide and probenecid tests in the various 
renal hypouricemic families indicate heterogeneity of the genetic abnormality in the 
tubular defect (De Vries and Sperling, 1979). The fact that there are two different 
patterns of inheritance in familial hypouricemia due to an isolated defect in pre- 
secretory reabsorption of urate suggests that tubular pre-secretory reabsorption of 
uric acid in man is under the control of at least two autosomal loci. Precise com- 
parison of these two types of familial hypouricemia may reward us with further 
insights into the tubular transport of uric acid in man. 
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