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REAGENCNi PROUZKY DIRUI

PRINCIPY REAGENCNICH PROUZKU FY DIRUI (URISTIK A10)

Chemické semikvantitavni vySetfeni moce diagnostickymi prouzky Uristik A10 (fy. Dirui). Jako méFici metody se
vyuziva analytické metody imobilizované na pevném nosi¢i k semikvantitativnimu zpusobu stanoveni (reflexni
fotometrie). Cinidla jsou v suchém stavu imobilizovana na reakénich plogkach a po styku prouzku s moéi reaguiji
za vzniku barevné kolorimetrické reakce, ktera se odecita v pfedepsaném Case reflexni fotometrii na mocovém
analyzatoru

I. Glukéza: Glu se oxiduje glukosooxidasou (GOD), vznikajici peroxid vodiku je rozloZen katalasou a uvolnény
kyslik oxiduje bezbarvy chromogen na modrozeleny (event. hnédocerveny) komplex.

Test je specificky pro stanoveni Glu. Barevna reakce je vSak reakci na peroxidy, takze latky s vysokym
oxidoredukénim potencialem ji mohou ovlivnit.

Falesné negativni: dava pritomnost kys. askorbové nad 0,2 g/l, dale vySsi koncentrace ketolatek (nad 3+).
Reaktivita testu glu klesa se stoupajici specifickou hmotnosti.

U pozitivniho nalezu glukdzy postupujte takto: (provéfeno méfenim na pristroji Olympus AU 640)
trace (stopa) = 5,5 mmol/l

1+ = 14mmol/l

2+ = 28mmol/l

3+ - stanovit kvantitu (Olympus).

Il. Bilirubin: Stabilizovana diazoniova sl v kyselém prostfedi dava s bilirubinem rdzové zbarvené azobarvivo.
FaleSné negativni: reakci zeslabuje pfitomnost kys. askorbové.
Falesna pozitivita: metabolity nékterych IéCiv, které zabarvuji mo¢.

lll. Ketony: Test reaguje pouze s kyselinou acetoctovou.Nereaguje s acetonem a kyselinou beta-hydroxymaselnou.
Acetoctova kyselina tvofi s nitroprusidem sodnym v alkalickém prostfedi za pfitomnosti siranu amonného rGzové az
fialové zbarveni.

Falesna pozitivita: vysoka specificka hmotnost moci nebo nizké pH moc¢i mizZou vyvolat reakci podobnou stopovym
mnoZzstvim ketond. Také vzorky abnormalné pigmentované nebo vzorky s abnormalné vysokou koncentraci
metabolitd levodopy.
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IV. Specificka hmotnost: PloSka obsahuje — bromthymolovou modf, polymer: methylvinylether sodné soli maleové
kyseliny.

Tento test umozZiiuje stanoveni spec. hmotnosti mogi v rozsahu 1000 — 1030 kg/m°.

V. Krev: Hemoglobin pusobi jako pseudoperoxidasa a rozklada organicky peroxid (disopropylbenzen
dyhydroperoxid)za vzniku kysliku, ktery oxiduje pfitomny chromogen (tetramethylbenzidin) na modry produkt. Test je
vysoce citlivy na hemoglobin a myoglobin. Citlivost testu mize byt snizena ve vzorcich moce s vysokou spec.
hmotnosti.

Falesna pozitivita: mikrobialni peroxidasa produkovana pfi infekcich mocového traktu maze vyvolat chybnou pozitivni
reakci.

VI. pH: Smés indikatorovych barviv (methyl€erven, bromthymolova modf) méni barvu od oranzové pres zelenou do
modré v intervalu od pH 5 do pH 9.

Pri¢iny chybnych vysledki: vzorek moci del$i dobu po vymoceni (2 hodiny a déle) podléha amoniakalnimu kvaseni
a pH stoupa nad 7.

Falesna pozitivita: vysoka koncentrace kyseliny askorbovej (vitaminu C) ve vzorce

VII. Bilkoviny: Test spociva v posunu zmény barevného pfechodu indikatorového barviva (tetrabromfenolové modfi)v

k albuminu nez ke globulinim, hemoglobinu, Bence-Jonesovu proteinu a mukoproteindm.

Falesna pozitivita: u vzorki moci s vysokou spec. hmotnosti a dale u vzorkd mo¢i s alkalickym pH nad 8. V tomto
pfipadé pouzijte chemickou zkoudku (kys. sulfosalicylova) viz. vySe. Dale také kontaminace mo&i NH4" ionty
(dezinfekéni Cinidla a detergenty) mohou rovnéz vyvolat pozitivni vysledky.

Urobilinogen: Reakéni zona obsahuje stabilni aromatickou diazoniovou sGl v kyselém pufru (p-
diethylaminobenzaldehyd), ktera dava s urobilinogenem a sterkobilinogenem riizové az karminové ¢ervené zbarveni.

Vyrazné zbarvené slouceniny, jako napf. azobarviva nebo riboflavin, mohou maskovat barevnou reakci.

VIIl. Dusitany: Nitraty obsazené v moCi se mohou pusobenim nékterych patogennich bakterii redukovat na nitrity.
Dukaz nitritd je pak nepfimym dikazem patologické bakteriurie, a tedy i infekce moc. Ustroji. Nitrity reaguji se
sulfonamidem v kyselém narazniku (kys. p-arsanilova) za vzniku diazoniové soli, ktera kopuluje s chinolinovym
chromogenem za vzniku rdZzového zbarveni. Test je specificky pro Escherichia coli, Klebsiella, Aerobacter,
Salmonella, déle nékteré kmeny enterokokd, stafylokokl a pseudomonas. Reakce na nitrity je specificka, neni
ovlivnéna bakterialni kontaminaci Cerstvé vymocCené moci. Pozitivita je podminéna nejen pfitomnosti redukujicich
bakterii, ale i dostate€nou koncentraci nitratll v moci a dostate€nou dobou plUsobeni bakterii v mo¢. méchyi.

Citlivost reakce snizuje vysoka spec. hmotnost vzorku, vysoké davky vit. C.
Falesna pozitivita: Podavani |ékU na bazi fenazopyridinu

Leukocyty (test esterazové aktivity granulocytu): Esteraza granulocytt $tépi substrat na indoxyl, ktery dale reaguje
s diazéniovou soli.

Rostouci koncentrace glu (160mmol/l) nebo vysoka spec. hmotnost mize snizit vysledky stanoveni. Kazda latka, ktera
abnormalné zbarvuje mo¢, mize maskovat prabéh reakce napf. nitrofurantoin.

Zpracovala: Mgr. Coufalova Pavla
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Urinalysis Reagent Strips Users Guide
General Summary
This guide instructs the methods, reaction principles and points for attention for the use of Dirui Reagent Strips.

Dirui Reagent Strips are made for urinalysis of both qualitative and semi-quantitative, which are in vitro reagent for
diagnostics. The strips are for professional use only. Reagent Strips are the primary testing product for the
diseases of abnormal kidney diabetes, damage of kidney, serious infection and abnormal liver function.
Assay of microalbumin has the significance for inspection of kidney transplant and the ability to differentiate the
diseases caused from renal tubular and glomerulus's of the kidney. The excretion level of microalbumin has a
direct impact on the variety degree of permeability of glomerulus's. In clinic field, the content of microalbumin in
urine is detected as the significant parameter for damage of glomeruli.

The results on the strips can be read visually and instrumentally.
You are required to read the User's Guide before taking use of the  strips.
The following chart tells the type of strips and the items tested.

Collecting and Preparing A Specimen

Collect a fresh urine sample in a clean and dry container. Don't centrifuge the urine. Mix the sample well before
taking the test. The urine test must be taken within an hour. All specimens must always be taken and kept under
sanitary conditions.
Note: Water should not be used as negative control liquid. The preservatives will not prevent the deterioration of
Ketones, bilirubin or urobilinogen. The growth of bacteria in the long-term storage specimen may affect the test
results on glucose, pH, nitrite and blood.

Visual Reading Technique

Promptly replace cap after taking out strip

Immerse the reagent area of the strip in the urine specimen and take it up quickly and immediately

Run the edge of the strip against the rim of the container to remove the excess urine

Hold the strip up horizontally and compare the result on the strip with the colour chart on the bottle label
closely. Make note of the result. For a semi-quantitative result, take the result according to the time
specified on the colour chart. The pH and Protein can be read at any time within 60 seconds after dipping.
For a qualitative result, the strip should be read between 1-2 minutes after dipping. If a positive result is
obtained, repeat the test and compare with the colour chart at the time specified. Colour changes beyond 2
minutes are of no diagnostic value.

PN
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Instrumental Reading Technique
Follow the directions given in appropriate instrument-operating manual.
Storage

The strips must be kept in the original bottle. Never use the products after the expiration date. Every strip can be
used only once. Do not remove the desiccant(s). Don't take the strips from the bottle unless it is for immediate use.
Cap the bottle immediately and tightly after taking out the strips. The strips should be stored in a dry place at a
temperature between 2° ¢ -30° ¢'. Don't store the strips in a refrigerator and keep them away from direct sunlight.
Do not touch the reagent area of the strip. PROTECTION AGAINST AMBIENT MOISTURE, LIGHT AND HEAT IS
ESSENTIAL TO GUARD AGAINST ALTERED REAGENT REACTIVITY. Deterioration may result in discoloration
or darkening of the reagent area of the strip. If all these happen, or the test results are questionable or inconsistent
with the expected results, check and make sure the strips are within the expiration date and also compare with a
control urine sample. Please dispose the used strips as waste according to Treatment Regulations of Lab
Biohazard Materials.

Limitation of Procedures

Like all the other laboratory tests, definitive diagnostic or therapeutic decisions should not be made or based on
any single result or method.

Reaction Principles

Glucose: The glucose oxidized by glucose oxidase catalyzes the formation of glucuronic acid and peroxide hydrogen. Peroxide
hydrogen releases nero-ecotypes oxide (0) under the function of peroxidase. (0) oxidizes lodide potassium, which makes the
colour change.

Bilirubin: The direct bilirubin and dichlorobenzene diazonium produce azo dyes in a strongly acid medium.
Ketone: The acetoacetic acid and sodium nitroprusside cause reaction in the alkaline medium, which produces a violet colour.

Specific Gravity: Electrolyte (M X) in the form of salt in urine reacts with poly methyl vinyl ether and malefic acid (-COOH),
which are weak acid ionic exchangers. The reaction produces hydrogenous ionogen, which reacts with pH indicator that causes
the colour change.

Blood: Haemoglobin acts as peroxidase. It can cause peroxide release neo-ecotypes oxide (O) oxidizes the indicator and
makes the colour change subsequently.

pH: The method of the pH indicator is applied.

Protein: This is based on the protein-error-of-indicator principle. Anion in the specific pH indicator attracted by caution on the
protein molecule makes the indicator further lonized, which changes its colour.

Urobilinogen: Urobilinogen and diazonium produce pink azo dyes under the function of a strong acid medium.

Nitrite: Nitrite in the urine and aromatic amino sulphanilamide are diazotized to form a diazonium compound. The diazonium
compound reacting with tetrahydro benzo (h) quinolin 3-phenol causes the colour change.

Leukocytes: Granulocyte leukocytes in urine contain esterase's that catalyze the hydrolysis of the pyrrole amino acid ester to
liberate 3-hydroxy 5-pheny pyrrole. This pyrrole reacting with diazonium forms a purple colour.

*Microalbumin:* (A11 only) Sulfone phthalein dye has a high sensitivity to microalbumin by the method of protein error.
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Points for Attention

*Protein and microalbumin* (A11 Only)

Protein and microalbumin are more sensitive to albumin than Bence-Jones proteins, immunoglobulin and
haemoglobin. When it is negative, it doesn't mean that protein does not exist.

Glucose

The test is specific for glucose. No substance in urine other than glucose is known to show a positive result.
2.2mmol/L glucose in dilute urine containing 0.28mmol/L ascorbic acid and may produce a colour change that
might be interpreted as positive. Ascorbic acid concentrations of 0.28mmol/L and/or acetoacetic acid
concentrations (1.1mmol/L) or lower may not influence the test. Normally, a small amount of glucose may be
excreted through the kidney. The amount is usually below the sensitivity of the reagent test.

Bilirubin

Normally, even the most sensitive method can't detect bilirubin in urine. It is abnormal to have little bilirubin in urine,
which requires further inspection. Medicines that dye urine red and anything that shows red itself in an acid
medium, e.g. phenazopyridine may affect the test result. High concentration of the ascorbic acid may cause a false
negative result.

Ketone

The reagent strip reacts with acetoacetic acid in urine. It doesn't do with acetone or R-hydro butyric acid. Normal
urine specimens usually conduct negative results in the test. False positive results may occur in highly pigmented
urine or those containing a large amount of levodopa metabolites.

Specific Gravity

The reagent strip for Specific Gravity allows the urine specimens specific gravity between 1.000 and 1.030. In
general, the mean error between the results of the strip test and those from the refractive index method is only
0.005. To make it more accurate, 0.005 may be added to readings from urine's with pH equal or greater than 6.5.
Urine reading instruments can automatically make these adjustments in strip-readings. The urine non-ionic
constituents such as glucose or radiopaque dye won't make any changes in the test. Highly buffered alkaline
urine's may cause the low readings compared with the other methods. Elevated specific gravity readings may occur
in the presence of moderate quantities of protein (1.75g/L).

Blood

‘Trace' reaction may vary among the patients. Clinical judgments are required for individual cases. The
presence of green spots (intact erythrocytes) or green colour (haemoglobin/myglobin) on the reagent area
within 60 seconds indicates for further diagnostic checks. Blood is often found in the urine of the
menstruating females. Haemoglobin 150-620 p g/L is approximately equivalent to 5-15 cells/p L intact
erythrocytes. The reagent strip is highly sensitive to haemoglobin and thus can be used as a
supplementary to the microscopic examination. The sensitivity of the strip might be reduced in urine with
a large amount of specific gravity. The strips are equally sensitive to myglobin as to haemoglobin. Certain
oxidizing contaminants, such as hypochlorite may lead to false positive results. Microbial peroxidase
associated with urinary tract infection may also produce a false positive result. Ascorbic acid less than
5.0mmol/L in urine may not influence the result of the test.
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pH
The pH test area measures pH values in the range of 5.0-9.0 instrumentally and 5.0-8.5 visually.
Urobilinogen

The reagent strips can detect urobilinogen in low amount as 3 y mol/L (approximately 0. 2 Ehrlich unit/dL) in urine.
A result of 33 p mol/L in urine indicates the critical value, representing the transition from normal to abnormal,
which requires further check on patients and specimens. The negative results are not final to determine the
absence of urobilinogen.

Nitrite

Gram-negative bacteria in urine converts nitrate (derived from foods) into nitrite. The reagent strip is essential to
nitrite and won't react with other substances in urine. Pink spots or edges on the strip should not be interpreted as
positive result. But any degrees of uniform pink colour development should be taken as positive result The degrees
of colour development and the numbers of bacteria are not in direct proportion. The negative result doesn't mean
the existence of bacteria in a large amount.

Negative results may occur:

1. When urine doesn't contain the organism that caused the conversion from Nitrate to Nitrite.

2. When urine has not remained in the bladder long enough (four hours +) to let the nitrate convert to nitrite.

3. The nitrate in the foods is absent. Large high volume of specific gravity in urine may reduce the sensitivity
of the test. 2.8mmol/L ascorbic acid or less won't interfere with the test result.

Leukocytes

Test areas react with esterase in leucocytes (granulocytic leukocytes). Normal urine specimens generally yield
negative results; positive results (+ or greater) are clinically significant. Individually observed 'Trace' results may be
of questionable clinical significance; however 'Trace' results observed repeatedly may he clinically significant.
'Positive' results may occasionally be found with random specimens from females due to contamination of the
specimen by vaginal discharge. Elevated glucose concentrations (160mmol/L) or high specific gravity may cause
decreased test results.

Protein: (Not A11 See *Protein and microalbumin* (A11 Only))

The reagent area is more sensitive to albumin than to globulins, haemoglobin, Bence Jones protein and
mucoprotien. So a 'Negative Result' is not good enough to indicate that these proteins don't exist in urine. Normally
no protein is detectable in urine with conventional methods, although a minute amount of protein is excreted
through a normal kidney. It shows the protein in urine when the colour is darker than the mark on the chart. False
positive results may be obtained in highly buffered alkaline urines. Urine specimens contaminated with quaternary
ammonium compounds and cleansers containing chlorhexidine may also produce false positive results.
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SENSITIVITY AND TEST RANGE OF URISTIK URINALYSIS STRIPS

SPECIFIC PERFORMANCE CHARACTERISTICS

Specific performance characteristics are based on clinical and analytical studies. In clinical specimens, the
sensitivity depends upon several factors; the variability of colour perception, the presence or absence of inhibitory
factors typically found in urine, specific gravity, pH, and the lighting conditions when the product is read visually.
Each colour block or instrumental display value represents a range of values. Because of specimen and reading
variability, specimens with analyte concentrations that fall between nominal levels may give results at either level.
Results at levels greater than the second positive level for the Protein, Glucose, Ketone, and Urobilinogen tests will
usually be within one level of the true concentration. Exact agreement between visual results and instrumental
results might not be found because of the inherent differences between the perception of the human eye and the
optical system of the instruments.

Reactive ingredients (based on dry weight at time of impregnation)
Protein: 0.1% w/w tetrabromphenol blue; 97.4% w/w buffer: 2.5/) w/w non reactive ingredients.

Blood: 26.0% w/w diisopropylbenzene dihydro peroxide; 1.5% w/w tetramethylbenzidine; 35.3% w/w buffer; 37.2 % w/w non
reactive ingredients.

Glucose: 1.7% w/w glucose oxidase (microbial 123U); 0.2% w/w peroxidase (horseradish. 203 1U); 0.1 % w/w potassium iodide;
71.8% wi/w buffer; 26.2% w/w non reactive ingredients.

Ketone: 5.7% w/w sodium nitroprusside; 29.9% w/w non reactive ingredients: 64.4% w/w buffer.
Leukocytes: 4.3% w/w pyrrole amino acid: 0.4% w/w diazonium salt; 92.6% w/w buffer, 2.7% w/w non reactive ingredients.

Nitrite: 1.3% w/w p-arsanilic acid; 0.9% w/w tetrahydroquinoline N-(1-Naphthol)-ethylenediamine; 89.6%, w/w buffer; 8.2% w/w
non reactive ingredients.

Specific Gravity: 4.8% w/w bromthymol blue; 90.2% w/w poly(methyl vinyl ether co maleic anhydride); 5.0% w/w sodium
hydroxide.

pH: 3.3% w/w bromcresol green; 55.0% w/w bromthymol blue: 41.7% w/w non reactive ingredients.
Bilirubin: 0.6% w/w 2.4 -dichlorobenzene amine diazonium salt; 57.3% w/w buffer; 42.1% w/w non reactive ingredients.
Urobilinogen: 0.2& w/w fast blue B salt; 98.0% w/w buffer; 1.8% w/w non reactive ingredients.

*Microalbumin:* (A11 Only) 2.2% w/w sulfone phthalein; 98.0% w/w buffer; 1.8% w/w non reactive ingredients.
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*The Common Question For Microalbumin Testing* (A11 Only)
1. The reason for the testing of microalbumin.
The assay of microalbumin has the early detection for several diseases.

a) Practical value for the patient of high blood pressure: the excretion rate of microalbumin for high blood pressure
patients is obviously higher than one for a normal person. The increasing microalbumin is the important forecast
parameter for cardiovascular disease.

b) Microalbumin can forecast the development of diabetic nephropathy and early detection. Because the earliest
clinical signal for diabetic nephropathy is the presence of rnicroalbumin in urine. It is very helpful for diabetes:
patients to take earlier measures to protect the function of the kidney.

¢) The assay of microalbumin is the sensitive indicator for diabetic complication of micro vessel.
2. Clinical significance of positive result of microalbumin

a) If the strip has the positive result on microalbumin, it is necessary to test urine the sample consecutively for
several days. If microalbumin is casually present, it could be physical proteinuria. for example, it might he caused
from diet, exercise or stress.

b) If the positive result is consecutively present, or the positive result on blood and microalbumin simultaneously or
positive result on glucose and microalbumin simultaneously, it is suggested that the result of microalbumin should
be confirmed by the method of immuno turbidimetry.
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