
CLINICAL BIOCHEMISTRY 6 

PLASMA PROTEINS AND 

PATHOLOGICAL IMPLICATIONS 

OF THEIR IMBALANCE 



DISTURBANCES OF PROTEIN METABOLISM 

NPN result from the metabolism of  aminoacids, proteins, nucleic acids 

2.3.1. UREA (75% of NPN) 

Filtered,  reabsorbed 40-70% in pct;  

It is not a sensitive indicator for the kidney function  

2.3.2. CREATININE 

Formed by dehydration of 2% of the muscular creatine  

Filtered in  glomerulus; a very small amount is reabsorbed and secreted 

2.3.3. URIC ACID 

Result of the oxidative degradation of the purine nucleosides  

 



Creatine (methylguanidin acetic acid) is a nonprotein nitrogen constituent 

synthesized in the kidney and liver out of arginine, glycine and methionine. 

It is transported to the tissues, especially to the muscles (skeletal muscles 

containing 0.5% creatine), where it is phosphorylated and transformed in 

creatine-phosphate (phospho-creatine), a macroergic compound. 

ATP is the immediate source of energy for the muscular contraction as it is 

hydrolyzed to ADP. ATP cannot be stored in sufficient quantity to meet the 

energy demand of intense muscular activity.     

Creatine phosphate, stored in the muscles is used for energetic purpose: when 

energy is needed, creatine-phosphate and ADP are converted by the 

catalytic activity of creatinphosphokinase (CK) to creatine and ATP. 

 



OVERPRODUCTION OF URIC ACID , UREA, CREATININE 

(NONPROTEIN NITROGENOUS COMPOUNDS) 
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During the muscular activity, the creatine/creatine-phosphate ratio is 

increasing, while at rest the ratio is decreasing by the re-synthesis of 

creatine phosphate. 

In the process, small amounts of creatine are irreversibly converted to 

creatinine (the creatine anhydride). The creatine-phosphate loses its 

phosphate as phosphate ion, with closure of ring. 

The creatinine is eliminated in urine as a waste product. It appears in the 

glomerular filtrate and is not reabsorbed by the tubule. Any condition that 

reduces the glomerular filtration rate results in a reduced excretion and 

increased plasmatic concentration. 

Because the excretion rate of creatinine is relatively constant and its production 

rate is not influenced by the protein catabolism or other external factors the 

serum creatinine concentration is an indicator of the glomerular filtration. 

However, the kidney has the ability to compensate the decrease of function, 

so the serum creatinine concentration is detectable increased only when 

more than 50% of the function is lost. 

 

 



Creatinine is a waste product formed in muscle from high energy storage 
compound creatine-phosphate. 

 The amount of creatinine excreted daily is a function of the muscle mass 
and is not affected by the diet, age or exercice.  

 It is 1-2 g/24 hours for an adult.  

 Women excrete less creatinine than men because of their smaller muscle 
mass. 

 Creatinine appears in the glomerular filtrate and is not reabsorbed by the 
tubule.  

 A small percentage of the creatinine appearing in the urine may be derived 
from tubular secretion. This is negligible at normal serum levels of 
creatinine but becomes larger as the concentration in the serum rises.  

 Temporary changes of the blood flow and glomerular filtration are 
compensated by increase of secreted creatinine. (About 50% of the kidney 
function must be lost before a rise in the serum concentration of creatinine 
can be detected). 

 



Ingested proteins are hydrolyzed to amino acids that can be used for anabolic 

or catabolic purposes. Proteins cannot be stored in the body to any 

appreciable extent. When the intake is in excess of body requirements for 

the synthesis of the structural and functional components, the surplus 

amino acids are catabolyzed for energy purposes. 

The -amino group of the amino acids from the diet or endogenous sources is 

transformed in ammonia (toxic compound) which, by hepatic ureogenesis is 

detoxified, producing urea. This is the final, nontoxic product of the protein 

metabolism, eliminated in urine. 

The blood urea concentration expresses the equilibrium between the 

production and the excretion of urea. 
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 The uric acid is the final product of the catabolism of the nucleic acids in 

human organism and in higher apes. The nucleic acids may be exogenous 

(from the diet) or endogenous (from the distruction of cells). 

 Uric acid production (uricopoesis) is performed by the liver, by enzymatic 

oxydation of purines (adenine and guanine). 

 



 The uric acid is transported in the plasma as sodium urate (saturated 

solution stabilized by the proteins) and excreted in urine by glomerular 

filtration, partial reabsorption and partial secretion. 

 Determination of uric acid concentration is not used as a test for the 

evaluation of the renal function. Creatinine and urea serve this purpose 

much better. Urea values are still influenced by the diet, protein catabolism 

and hormonal status. The variations of the uric acid are parallel with those 

of the other two nitrogen nonprotein compounds, being increased when it is 

improper formation or excretion of urine, irrespective of the cause. 

 The main value of the serum uric acid test is in the diagnosis of gout or for 

following the treatment of patients with this disease, identifying a large-

scale breakdown of nucleic acids (toxemia of pregnancy, massive 

irradiation for tumours, administration of cytotoxic agents in malignancies). 

 Hyperuricemia corresponds to the clinical aspect of gout which is 

characterized by the precipitation of uric acid crystals in tissues and joints 

(big toe) representing a great danger because of the deposition of urate in 

the kidneys. 

 


