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 Bones protect the different tissues of the body, produce different type of blood cells including 
immunity cells, store minerals, biomolecules, provide tensile strength for the shape, support, and to 
enable mobility [1,2]. Objectives: The objectives of the present study are to assess serum urea, uric acid, 
and creatinine of subjects with osteoporosis in Bundelkhand region and to know the association of the 
study parameters with osteoporosis in different age groups. Materials & Methods: Our study consisted 
of thirty six osteoporotic subjects and all subjects completed the physical and blood examinations 
performed from March to April 2019. A physical examination was performed on all subjects by a qualified 
doctor as per established standard methods. Exclusion criteria were severe osteoporotic individuals, 
more than five years of known duration and with other bone complications. Results: Majority of the 
patients were ≥ 56 years (54%).The mean age of patients was 57.6±9.52 years. Table 2 and Figure 2 show 
the distribution of subjects according to gender. Majority of subjects were females. Serum urea was 
not significantly altered in subjects aged <55 years when compared with >56 years. On the other hand 
serum uric acid and creatinine were significantly altered when compared between the subjects with age 
<55 years and subjects with age >56 years. Serum urea and creatinine were not significantly altered in 
male subjects when compared with female subjects of the subjects. On the other hand serum uric acid 
was significantly altered when compared between the male subjects with female subjects. Conclusion: 
We have demonstrated that higher serum uric acid and lower creatinine levels in osteoporosis subjects 
in the present study. With magnesium depletion existed within osteoporosis subjects therefore, it may 
be advisable to periodically monitor serum uric acid and creatinine concentrations in the same.
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 A bone is a rigid, strong, and a living tissue that constitutes part of the skeleton. Bones protect 
the different tissues of the body, produce different type of blood cells including immunity cells, store 
minerals, biomolecules, provide tensile strength for the shape, support, and to enable mobility [1,2]. All 
these functions make approximately 206 bones of the human body, an organ that is essential to our daily 
existence [3].
 Losing bone is a normal part of ageing process, but some individuals lose bone density much 
faster than normal [4]. Osteoporosis is a condition that weakens bones, making them fragile and 
vulnerable to break [5]. Generally, osteoporosis and the fractures that it causes in women and men aged 
50 years and over. Some younger people develop osteoporosis on account of having specific medical 
conditions, or as a side effect of taking certain medicines [6].
 During a process called bone resorption, osteoclasts called dissolve bone on a microscopic scale 
and break down the collagen network [7]. This is followed by the formation of new bone by osteoblasts 
[6,8]. This ongoing process is called bone turnover or bone remodeling and continues throughout 
a person's life. Calcium, phosphorus, and magnesium are the main minerals that help in process of 
resorption of bone [9]. 
 Menopausal and postmenopausal women may experience an increased rate of bone mass loss 
with a decrease in the hormone oestrogen [10]. Going through period of menopause  early can exacerbate 
the loss [11] oestrogen according to a study, some women can lose up to 20% of their bone mass in the 
first 5 to 7 years following menopause [12]. Men with decreased androgens are also at risk for increased 
bone loss [10, 11]. Men in their fifties do not experience the rapid loss of bone mass that women do in the 
years following menopause [6, 13].
 Norway is one of the countries with the highest number of osteoporosis diagnoses per capita 
[14]. While data on prevalence of osteoporosis among women in India come from studies conducted in 
small groups spread across the country, estimates suggest that of the 230 million Indians expected to be 
over the age of 50 years in 2015, 20%, ie, approximately 46 million, are women with osteoporosis [15].
 Urea, uric acid, and creatinine are the metabolites of protein, nucleotides, and creatine 
metabolism respectively. These molecules are also continuously replaced in the body after they are 
excreted through urine through the metabolisms mentioned. A lot of research has been going with 
the same with reference to increase or decrease in their concentration could lead to various diseases. 
In most of the diseases that can often end up with mortality has a strong association with urea, uric 
acid, and creatinine concentrations in the body and the lack of clear casual mechanism explaining the 
association of urea, uric acid, creatinine with osteoporosis has led to the present study.

Novelty of the study:

From the above cited literature it is clearly known that calcium, phosphorus, and magnesium are the 
main minerals that help in process of resorption of bone. A lot of research has been conducted on these 
minerals in relation to osteoporosis across the globe. Urea, uric acid, and creatinine are the metabolites 
of protein, nucleotides, and creatinine metabolism respectively. These molecules are also continuously 
replaced in the body after they are excreted through urine through the metabolisms mentioned. 
Therefore, the objectives of the present study are 
• To assess serum urea, uric acid, and creatinine of subjects with osteoporosis in Bundelkhand 
region 
• To know the association of the study parameters with osteoporosis in different age groups.

Materials & Methods:

 Our study consisted of thirty six osteoporotic subjects from the out-patient department at the 
department of orthopedics of MLB medical college, Jhansi. All subjects completed the physical and 
blood examinations performed from March to April 2019. A physical examination was performed on 
all subjects by a qualified doctor as per established standard methods. Exclusion criteria were severe 
osteoporotic individuals, more than five years of known duration and with other bone complications. 
Hyperglycemic patients including metabolic syndrome and type 2 diabetes mellitus, within less than 5 
years of duration were also excluded. The subjects suffering with only osteoporosis were included in the 
study. 
 Fasting venous blood (5ml) were drawn into plane vials with a disposable syringe & needle, 
under all aseptic conditions. Serum was separated by centrifuging the blood at 3000 rpm for 20 
minutes. Samples were stored in aliquots at -20o C until assayed. Serum urea was estimated by Urease, 
Berthelot, Endpoint assay, serum uric acid was estimated by Uricase, End point Method and Serum 
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creatinine was estimated by Alkaline Picrate method. The protocols for estimation of these parameters 
were according to the instructions provided in the respective kit methods.

Statistical Analysis:

 Microsoft excel was used to perform statistical analysis. Unpaired ‘t’ test was performed to 
compare the means of variables between two groups. P <0.05 was considered significant. Pie charts and 
bar diagrams were used to show the mean values of the subjects.

Results:

Table 1 & Figure 1 show the distribution of subjects according to age. Total number subjects in the present 
study were 36. Majority of the patients were ≥ 56 years (54%).The mean age of patients was 57.6±9.52 
years. Table 2 and Figure 2 show the distribution of subjects according to gender. Majority of subjects were 
females. Table 3 and Figure 3 show the comparison of urea, uric acid, and creatinine with age. Serum urea 
was not significantly altered in subjects aged <55 years when compared with >56 years. On the other hand 
serum uric acid and creatinine were significantly altered when compared between the subjects with age 
<55 years and subjects with age >56 years. Table 4 and Figure 4 show the comparison of urea, uric acid, 
and creatinine with gender. Serum urea and creatinine were not significantly altered in male subjects 
when compared with female subjects of the subjects. On the other hand serum uric acid was significantly 
altered when compared between the male subjects with female subjects.

Age in years Number=36 %

≤ 55 16 44

≥56 20 56

Mean ± SD 57.6±9.5

Table 1: Distribution of subjects according to age

       Figure 1: Distribution of subjects according to age

Gender Number=36 %

Male 16 44

Female 20 56

Table 2: Distribution of subjects according to gender
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     Figure 2: Distribution of subjects according to gender

Age in years Urea (mmol/L) Uric acid (mg/dL) Creatinine (mg/dL)

≤ 55 2.1±0.1 4.8±0.5 0.9±0.2

≥56 1.9±0.2 5.9±0.6 0.5±0.1

p- value >0.05 <0.05 <0.01

Table 3: Comparison of urea, uric acid, and creatinine with age

Figure 3: Comparison of urea, uric acid, and creatinine with age

Gender Urea (mmol/L) Uric acid (mg/dL) Creatinine (mg/dL)

Male 2.4±0.2      6.2±0.6 0.8±0.2

Female 2.2±0.3 5.1±0.4 0.7±0.1

p- value >0.05 <0.05 >0.05

Table 4: Comparison of urea, uric acid, and creatinine with gender
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Figure 4: Comparison of urea, uric acid, and creatinine with gender

Discussion:

 Questions that are asked in this study were to assess urea, uric acid, and creatinine concentrations of 
subjects with osteoporosis in Bundelkhand region and also to know the association of the study parameters with 
osteoporosis in different age groups.
 Uric acid and creatinine are the end product metabolites of purine and creatine metabolisms 
respectively [9]. All or nearly all uric acid and creatinine are filtered at the glomerulus, and decreased efficiency 
of renal excretory process is responsible for about 90% percent of elevated levels of these metabolites [16, 
17]. Contributory causes for elevated level of uric acid are intake of high fructose diets, zinc supplementation, 
alcohol abuse, and pathological causes are high turnover of cells such as in tumors and leukemia [18,19]. 
However, much interest has been shown on uric acid and its association with many inflammatory diseases 
[16,20-22]. Several studies have been identified elevated serum uric acid as a predictor of cardiovascular events 
like myocardial infarction. Other data suggest that elevated uric acid has a continuous, specific and significant 
positive relationship to cardiovascular mortality in the general population, and is independent of diuretic use, 
cardiovascular risk status, or non-diabetic persons [23-26]. Numerous epidemiological studies have also shown 
a positive correlation between overweight and obesity and increased uric acid levels [18, 27, 28]. Similarly there 
have been studies upon its association with diabetes mellitus [18, 27-29]. In one study, the possible that has 
been given that elevated levels of uric acid is strongly related to overproduction and a decrease in uric acid 
excretion [25]. Studies inferred the increase in uric acid levels to elevated plasma free fatty acids induction 
into the liver and thus uric acid is produced in large quantities by activating the uric acid synthesis pathway 
[18-22]. In the present study we observed significant difference in the level of uric acid was significantly altered 
when compared between the subjects with age <55 years and subjects with age >56 years. In addition, we also 
observed serum uric acid was significantly altered when compared between the male subjects with female 
subjects. Little information can be found on internet regarding the association of uric acid with osteoporosis 
worldwide and the present study is the first to conduct with the present study parameters in osteoporotic subjects. 
Extrapolation of the data speculates on the possible mechanisms, which may explain the relationship between 
uric acid and osteoporosis. The other important function of uric acid is its antioxidant property [9]. Antioxidants 
are the molecules that counteract the effects of free radicals which are mostly prominently produced during the 
metabolism of bio-molecules. Pertaining to the present study, at first it was seems to be contradictory but as 
it is evident in literature that ageing induces free radical production [30, 31], to combat the free radicals, it is a 
compensatory mechanism to enhance the production of uric acid. It is therefore inferred that increase in uric 
acid is due to the increase in free radical production.
 In the present study serum creatinine were significantly altered when compared between the subjects 
with age <55 years and subjects with age >56 years. Serum creatinine is an anhydride excretory product of 
creatine, hence the concentration of serum creatinine is directly proportional to the serum creatine [9]. Increase 
in the concentration of creatinine has a close correlation to the mechanism of underlying renal function [32]. 
Therefore, the increase in creatinine should involve the factors such as excessive production or deficient 
excretion [33, 34]. In a study serum creatinine concentration has been associated with low skeletal mass in 
observational studies of urban dwelling young adults aged between 29-40 years and premenopausal women, 
prompting speculation of a potential skeletal muscle mass was associated with bone mineral density in men but 
low skeletal muscle mass was associated with the risk of low bone mass density in premenopausal women [21]. 
As osteoporosis disease is confined to bone mass density, therefore low skeletal muscle mass would definitely 
lead to osteoporosis. The reported result of creatinine in the present study is probably due to the low skeletal 
mass of osteoporotic subjects. 
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Conclusion:

 In conclusion, we have demonstrated that higher serum uric acid and lower creatinine levels in 
osteoporosis subjects in the present study. With magnesium depletion existed within osteoporosis subjects 
therefore, it may be advisable to periodically monitor serum uric acid and creatinine concentrations in the 
same. Moreover, further research is imminent to understand the deeper insights into the association of end 
product metabolites with osteoporosis. However from the present study, whether an elevation of uric acid and 
creatinine are independent risk factors for the development or initiation of osteoporosis is still remained an 
unanswered question. 
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