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Ever since Westall (1955) first noticed the presence of hydroxyproline 
in the urine of normal persons, urinary hydroxyproline excretion in 
normal individuals and its significance in different diseases has been 
a subject of extensive investigations. It has been shown to vary with 
age and sex. It is increased in several disorders of bone metabolism 
such as hyperparathyroidism, hyperthyroidism, acromegaly, Cushing 
syndrome, metastatic bone disease etc. (Bonadonna et al. 1966, Dull 
& Henneman 1963, Laitinen et al. 1966, Lee & Lloyd 1964). In osteo- 
malacia (Klein & Curtiss 1964, Kowalessar et al. 1964) there have been 
stray reports of increased excretion of hydroxyproline in urine. The 
purpose of this study was to establish whether there was any signifi- 
cant difference in the urinary hydroxyproline excretion in osteo- 
malacia as compared with suitable controls. 

M A T E R I A L  A N D  M E T H O D S  

Proven cases of osteomalacia were selected for this study, the diagnosis being 
established by standard biochemical, radiological and histological criteria. They 
were kept on meat and collagen free diet for three days. Apart from routine 
haematological, urine and stool examinations, their serum calcium, phosphorus 
and alkaline phosphatase estimations were done and their urine was collected. 
Urine from suitable healthy age and sex matched controls was similarly collected. 
In all, 31 controls and 38 patients with osteornalacia were studied. Urinary 
hydroxyproline was estimated by the method of Prockop & Udenfriend (1960). 
Urinary creatinine estimation was also done in a few cases. 

R E S U L T S  

Total hydroxyproline excretion in 24 hours was studied in 30 controls 
and 28 patients (Table 1). 
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Table I .  Total urinaru hydroxuproline excretion in urine per 24 hours in controls 
and osteomalacia. 

~~ 

Min. Max. Mean S.D. S.E. 

Control 9.81 112.50 32.97 21.93 4.0038 
Osteomalacia 39.00 410.00 121.2857 87.113 16.462 
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ALKALINE W H A T A M  IN BOOANSKT' W T S  

Figure I .  Showing the correlation between serum alkaline phosphatase and total 
hydroxyproline excretion in urine in mg/24 h ( r  = .S808; P < .05). 

The total hydroxyline excretion in 24 hours was significantly higher 
in osteomalacia than in controls ( t  = 20.0918; P<.OOl). Further, thc 
total hydroxyproline excretion was found to correlate well with thc 
serum alkaline phosphatase values in these patients (Figure 1). 
In order to avoid pitfalls of 24-hour urine collection, the hydroxy- 

proline/creatinine ratio was calculated in 28 controls and 31 osteo- 
malacia patients (Table 2 ) . 
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Table 2. Rydroxyproline/creatinine ratio in urine of controls and osteomalacia. 

Min. Max. Mean S.D. S.E. 

Control .0171 ,1067 .0488 .0269 .0049 
Osteomalacia .0400 .0600 .2100 .1610 . o m  
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ALKALINE PHOSPHATASE IN BODANSKY UNITS 

Figure 2. Showing the correlation between serum alkaline phoephatase and 
hydroxyproline/creatinine ratio (r = .4922; P < -01). 

The difference between the two groups was statistically significant 
( t = 3.9035 ; P< .001) . The hydroxyproline/creatinine ratio in these 
patients was found to correlate well with the serum alkaline phos- 
phatase values (Figure 2). 

D I S C U S S I O N  

Urinary hydroxyproline excretion in healthy adults on meat and colla- 
gen free diet is fairly constant, though it may vary quite a bit from one 
individual to another. The urinary hydroxyproline is derived mainly 
from body collagen in such healthy persons. The relationship between 
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urinary hydroxyproline excretion and bone collagen metabolism has 
been fairly well established. Dull dk Henneman (1963) are of the 
opinion that the measurement of urinary hydroxyproline excretion 
may provide a rapid and useful index to the metabolic activity of bone 
matrix in various diseases. Clinical studies have shown it to be high 
in diseases where bone matrix is metabolically more active. 

In the present study the total urinary hydroxyproline excretion in 
24 hours shows a wide scatter in the control series, the maximum 
being as high as 112.50 mg. However, the mean value is 32.97 mg, which 
compares well with other published series. Both the 24-hour urinary 
hydroxyproline excretion as well as the hydroxyproline/creatinine 
ratio were significantly higher in osteomalacia as compared to the 
control group. This indicates that the bone matrix in osteomalacia is 
metabolically more active. Whether this rise is due to increased bone 
resorption, as held by many authors (Benoit et al. 1963, Bonadonna 
et al. 1966, Smith & Nordin 1964) or to increased bone formation, as 
suggested by some (Klein et al. 1966) is difficult to say. The correlation 
between the total hydroxyproline excretion as well as the hydroxy- 
proline/creatinine ratio with the serum alkaline phosphatase in the 
present study suggests that urinary hydroxyproline excretion reflects 
bone formation. 

S U M M A R Y  

1. Total hydroxyproline excretion in urine per 24 hours was studied 
in 28 patients suffering from osteomalacia and 30 controls. It was 
significantly higher in osteomalacic patients. 
2. Hydroxyproline/creatinine ratio was calculated in 28 controls and 
31 osteomalacic patients. This was also significantly higher in the 
latter. 
3. Both total hydroxyproline excretion per 24 hours and hydroxy- 
proline/creatinine ratio correlated well with the serum alkaline phos- 
phatase values in osteomalacic patients. 

A C K N O W L E D G E M E N T  

The hydroxyproline estimation was done in the Surgical Research Laboratories of 
the Institute of Medical Sciences, Banaras Hindu University, for which I am 
grateful to Prof. K. N. Udupa, Director of the Institute of Medical Sciences and 
Senior Superintendent, S. S. Hospital, B.H.U. I am also thankful to him for per- 
mission to study and publish this report. 



654 T. P. SRIVASTAVA & S. TANDON 

R E F E R E N C E S  

Benoit, F. L., Theil, G. B. & Walten, R. H. (1963) Hydroxyproline excretion in  
endocrine disease. Metabolism 12, 1072-1082. 

Bonadonna, G., Merlino, M. J., Myers, W. P. L. & Sonneberg, M. (1966) Urinary 
hydroxyproline and calcium metabolism in patients with cancer. New Engl.  
J .  Med. 275, 298-306. 

Dull, 1'. A. & Henneman, P. H. (1963) Urinary hydroxyproline as an index of 
collagen turnover in bone. New Engl. J .  Med. 268, 132-134. 

Klein, Id., Albertsen, K. & Curtiss, P. H., Jr. (1962) Urinary hydroxyproline in  
hyperthyroidism: A study of three cases with and without bone lesions. 
Metabolism 11, 1023-1027. 

Klein, L. & Curtiss, P. H. (1964) Urinary hydroxyproline as an index of bone 
metabolism, Dynamic studies of metabolic bone disease, ed. Pearson, 0. H. & 
Joplin, G. F. Blackwell & Scientific Publications, Oxford. 

Kodicek, E. (1963) Turnover and distribution of vitamin D and its mode of action. 
Transfer of calcium and strontium across biological membranes, ed. Wasser- 
mann, R. p. 185. Academic Press, New York. 

Kowalessar, 0. D., Haeffner, L. J. & Bronstein, H. D. (1964) Evidence of aminoacid- 
uria and peptiduria in  adult coeliac disease. J .  clin. Invest. 48, 1274. 

Laitinen, O., Nikkila, E. A. & Kivirikko, K. T. (1966) Hydroxyproline in serum and 
urine. Normal values and clinical significance. Acta med. scand. 170, 275-281. 

Lee, C. A. & Lloyd, FI. M. (1964) Urinary hydroxyproline in  diseases involving bone 
and calcium metabolism. Med. J .  Aust. 1, 992-995. 

Prockop, D. J. & Udenfriend, S. (1960) A specific method for the analysis of 
hydroxyproline in tissues and urine. Analyt. Biochem. 1, 228-239. 

Smith, D. A. & Nordin, B. E. G. (1964) The relation between calcium balance and 
hydroxyproline excretion in  osteoporosis. Proc. rog. SOC. Med. 57, 868-870. 

Westall, R. G. (1955) The aminoacids and other ampholytes of urine. 3. Un- 
identified substances excreted in normal human urine. Biochem. J. 60, 
247-266. 

Correspondence to : 

T. P. Srivastava, M.S. 
Wardens Quarter, Ruiya Hostel 
Banaras Hindu University 
Varanasi - 221005, India 


