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Buranasiri K, Kriengsiri S, Tosukhowong P. Biochemical laboratory service in medical school.
Chula Med J 1988 Nov; 32(11): 943-948

_Biochemical laboratory service in hospitals of most medical schools is usually the responsi-
bility of the central laboratory unit. At Chulalongkorn Hospital main laboratory is serviced by
the Department of Laboratory Medicine while some special biochemical laboratory tests are pro-
vided by various departments. Special laboratory service provided by the Department of Biochemistry
upon specific requests is free of charge and the technics are reported and tabulated. The policy
of the department is stated herein.
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Table 1 Porphyrins and precursors identified in Clinical samples
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Compound

Principle

Specimen collection &
presevation

Reference value

Total porphyrins

Demonstration of an orange or red
fluorescence upon activation with an
ultraviolet light, or screening by
spectrophotometric method then
confirmed by an additional extraction
procedure

A freshly voided urine
(stored in the dark and
refrigerated)

0-200 ug/d

Uroporphyrin(UP)

Coproporphyrin
(CP)

Protoporphyrin
(PP)

Urinary porphyrin are extracted by ethyl
acetate at pH 4.8 leaving only UP in the
aqueous phase. PP is reextract from
the aqueous phase with 2.8 N HCI while
coproporphyrinogen must be converted
to CP first to be reextracted with 0.1N
HCI. Each porphyrin is then quantitated
spectrophotometrically at 405, 308 and
430 nm

Urine pH 6-9
0.1% Na,CO; as
a preservative

0-26 ug/d (UP)
0-160 ug/d (CP)
0-15 ug/d (PP)

d ALA

d ALA reacts with ethyl acetoacetate to
form pyrrole and extracted with
ethylacetate, which then reacts with
modified Ehrlich’s reagent and is
quantitated photometrically

Urine (pH 7, refrigerated)
Serum

1.0-6.97 mg/d
0.01 —0.03 mg/dl

PBG

Qualitative determination by modified
Watson and Schwartz reagent. Positive
Results (>2mg/L) then quantitated by

PBG rapid test of Vahlquist

Urine (pH 1, frozen)
Serum

0.38-2.16 mg/d
0 —-4.4 pug/sdl
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Table II Analysis of urinary enzyme
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Enzyme

Principle

Sample collection and

Reference value

preservation (U/Gram creatinine)
N-acetyl-B--glucbsaminidase Hydrolysis of substrate and | Collect 3 hr period 3.28 + 1.74 O’
(NAG) measure color after stopping | and refrigerated 4.01 + 1.41 ?
the reaction with AMP buffer
p-galactosidase Hydrolysis of substrate and ] Collect 3 hr period 1.88 + 1.6
(GAL) measure color after stopping | and refrigerated
the reaction with AMP buffer
¥-Glutamyl transpeptidase | Hydrolysis of glutamyl Collect 3 hr period 15.29 + 6.94 O
(GGT) nitroanilide and measure the | and refrigerated 20.54 + 5.73 ?
absorbance of the liberated
nitroaniline at 410 nm.
alanine aminopeptidase ‘ Hydrolysis of L-alanine Collect 3 hr period 12,5 + 5.43

the precipitation and measured colori-
metrically.

(AAP) nitroanilide and measure color| and refrigerated
after stopping the reaction with
AMP buffer
Table III Analysis of other urinary biochemical substances
Compound Principle Specimen collection and| Reference value
preservation
Glycosaminosglycans} GAG are precipitated with alcian blue| Spot urine or 24 hr. 7-16 mg/d
(GAG) 8 GX. The dye is ultimately eluted from| frozen urine

Citrate

Citrate is converted to oxaloacetate
and acetate by citrate lyase. In the
presence of MDH and NADH, OAA
is reduced to malate while NADH is
oxidized to NAD with the extinction
change at 340 nm

24 hr. frozen urine or
preservaed with toluene
or HCl

322-1239 mg/d

@>9)

Oxalate

Oxalate is oxidized to hydrogen peroxide
and carbon dioxide by oxalate oxidase
(from Spiny pigweed). The hydrogen
peroxide reacts with 3-methyl-2
benzothiozolinone hydrazone (MBTH)
and 3-dimethylamino benzoic acid
(DMAB) in the presence of horse
raddish peroxidase to yield an indamine
dye with a maximum absorbance at
590 nm.

urine pH 1-3, refrigerated

7-44 mg/d
(0.08—0.49 mmol/d)
4-31 mg/d
(0.04 - 0.34 mmol/d)
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Table III (cont.)

Compound Principle Specimen collection Reference
and preservation value
Djenkolic acid For quantitative analysis, djenkolic is | Spot urine pH 1-3 0.3-1.5 mg/dl
purified by an ion-exchange resin refrigerated
(Dowex-50). Interfering substance is
removed by water before the elution
of djenkolic acid with IN NH,OH.
Eluate condenses with 0.25% chromo-
trophic acid to form a violet color with
a maximum absorbance at 570 nm.
Table IV Analysis of vitamins and other biochemical substances
Compound Principle Sample and stability Reference value
Vitamin A Colorimetric determination of vitamin A| Serum or heparinized |20-80 ug/dl
with trichloroacetic acid and confirmed| plasma.
by spectrophotometric method at (refrigerated, 6 hr)
325 nm.
Vitamin E Oxidation of xylene extracted heparinized plasma 0.5-2 mg/dl
tocopherol of plasma sample by ferric| (frozen, 1 month)
chloride and the pink complex of ferrous
ion with bathophenanthroline is
measured by spectrophotometric
method
Vitamin C The ferric iron in orthophosphoric acid| heparinized plasma 0.2-2 mg/dl
is reduced by ascorbic acid producing! (refrigerated, 6 hr)
ferrous iron which is coupled with
2,2 —dipyridyl then measured by
spectrophotometric method .
Plasma hemoglobin| Measurement of oxyhemoglobin at | heparinized plasma 1 mg/dl
415 nm and corrected by measurement { and blood should be
of turbidity at 380 nm and 450 nm | freshly drawn with
mimum hemolysis
Methemoglobin Determination before and after adding | heparinized blood up to 0.5 g/dl
cyanide at 630 nm (3% of total
hemoglobin)
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