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OVERVIEW:

7b.  Identify the principles and procedures used to test for nonprotein nitrogenous compounds to     include clinical significance, metabolism, excretion, specimens, methods, and reagents.

  (1)  Urea nitrogen

  (2)  Creatinine and creatinine clearance
  (3)  Uric acid
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7b.  Identify the principles and procedures used to test  for non-protein nitrogenous compounds to include  clinical  significance, metabolism, excretion, specimens, methods, and reagents.

  (1)  Urea nitrogen

    (a)   Blood urea nitrogen (BUN) represents 45% of

      the total non-protein nitrogen in serum or  plasma 

      1    Urea and ammonia are the major end-

        products of protein metabolism

      2    Derived primarily from the amino acids

        groups

      3    The liver is chiefly responsible for the

        detoxification of these compounds

      4    Urea is subsequently removed by the 

           kidneys

    (b)  Ammonia in the blood

      1    Bacterial metabolism

      2    Ammonia may be ingested in the diet as

        ammonium salts

      3    Protein metabolism

    (c)  Quantitative test procedures for urea 

           nitrogen

      1    Gentzkow and Masen utilizes the enzyme 

        urease to convert urea to ammonium

        carbonate

        a    ammonia is subsequently quantitated

          with Nessler's reagent

        b    due to greater sensitivity, other 

          methods have been widely used

      2    Searcy method

        a    urease is used to convert urea to  ammonia, the 

            Bertholet reaction is used

        b    it employs sodium phenate (phenol

          color reagent) as a catalyst

        c    sodium hypochlorite to produce 

          indophenol (a stable, blue color) 

          from the released ammonia

      3    sources of error

        a    anticoagulants containing ammonia

          cannot be used 

        b   ammonia-free distilled water is used to

          prepare all reagents

        c    reagents deteriorate rapidly at room

          temperature

        d    Streptomycin and chloramphenicol

          interfere with the action of the

          enzyme urease; mercuric compounds

          will interfere with enzyme and the

          color formation,  In each case, false

          low results are obtained

    (d)  The BUN test is a useful index of kidney

      function;changes in urea levels are more

      dependent upon kidney function than upon

      liver function

  (2)  Creatinine and creatinine clearance
    (a)  creatine is formed from glycine and two amino

      acids, arginine and methionine

    (b)  may be found in the free state or bound to 

      form phosphocreatine

    (c)  phosphocreatine is found in high concentrat-

      ions as a stored form of high-energy phosphate

    (d)  This metabolic process and subsequent loss of the water

      molecule is a slow non-enzymatic reaction

    (e)  Creatine Phosphokinase (CPK) reacts with the

      phosphocreatine, resulting in the loss of 

      phosphoric acid during muscle activity

    (f)  Creatinine, a waste product, is excreted in the

      urine, with minimal reabsorption, while creatine is 

      maximally reabsorbed by the renal tubules

    (g)  Creatinine procedure

      1    Principle - the quantitation of creatine

        is usually based on the Jaffe reaction;

        creatinine reacts with picrate and pro-

        duces a yellow to red color (creatinine alkaline picrate)

      2    Sources of error:

        a    specimen must not contain dyes which

          react in acids or bases

        b    Thymol or toluene may be used as a 

          urine preservative.  Acids or bases

          cannot be used

      3   Calculating Creatinine Clearance
        a  Creatinine Clearance Formula

          1      U  x     V    x    1.73
                                           S       1440         SA

          2   U = urine creatinine concentration in mg/dl

          3   S =  serum creatinine clearance in mg/dl

          4   V =  24 hr. urine volume in ml

          5    1440 =  number of minutes in 24hrs.

          6  SA =  patients body surface area in meters squared     
          7   1.73m2 = standard adult body surface area 

            in meters squared (constant)            

      4    Normal values

        a    creatinine

          1   Serum - Males 0.9 - 1.4 mg%

                                                         Females 0.3 - 1.2 mg%

          2  Urine - Males 1.0 - 2.0 mg/24 hr

                                                 Females 1.0 - 2.0 mg/24 hr

        b    creatine

          1   Serum - Males 0.17 - 0.5 mg%

                                                     Females 0.35 - 0.93 mg%

          2   Urine - Males Up to .50 mg/24 hr

              Females Up to 250 my/24 hr

        c   Clinical Significance

          1    Decreased creatinine clearance 

            values are an indication of a 

            decreased glomelular filtration rate 

            which is a clear indication of a 

            disease state 

          2   Creatinine is regarded as the most useful naturally

            occurring substance for diagnosis of renal disease

          3    Serum and urine creatinine levels are used together 

                 to calculate the glomerular filtration rate 

          4  Provides an estimate of the amount of blood that has 

           flowed through the kidneys per minute with complete removal 

         of creatinine  

  (3)  Uric acid  

    (a)  Major end product of purine metabolism

      1    nucleic acids (purines) are hydrolyzed  

      2    derived from cellular nucleoproteins

      3    synthesized by th liver to produce the 

        uric acid

    (b)  influenced by dietary intake of purines as

      well as the intensity of indogenous nuclear 

      metabolism

    (c)  a low renal threshold substance

    (d)  Clinical significance

      1    increased levels may be seen to several

        disease states such as gout, leukemia,

        and polycythemia

      2    decreased levels are found in drug therapy

    (e)  Principle - Henry method

      1    Phosphotungstic acid is reduced in an

        alkaline solution by uric acid to a 

        lower valence with the formation of a 

        blue color.

      2    Normal values:

        a    Serum  Males:  3.5 - 7.2 mg/dl

                 Females:  2.6 - 6/0 mg/dl

        b    Urine:  affected by diet, but 

              average is 250 - 750 mg/day

      3    Sources of Error:

        a    reagents must be prepared carefully 

          control pH

        b    order of addition is critical

        c    lithium sulfate is added as a 

          stabilizer, preventing turbidity

        d    serum is preferred due to it's lack

          of non-urate substances which may

          react

        e    urine may be tested (dilute 1:10 

          with distilled water) 
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7b.  Identify the principles and procedures used to test for nonprotein nitrogenous 

  componds to include clinical significance, metabolism, excretion, specimens, 

  methods, and reagents.

  (1)  Urea nitrogen

  (2)  Creatinine and creatinine clearance
  (3)  Uric acid  
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