METABOLISME GLUKOSA, UREA, DAN TRIGLISERIDA (TEKNIK SPEKTROFOTOMETRI)

Tujuan: i)  Mengerti prinsip—prinsip dasar mengenai teknik spektofotometri (yaitu prinsip
dasar alatnya, kuvet, standard, blanko, serta Hukum Beer-Lambert dll).
i1)  Latihan pengenceran/pembuatan dan penggunaan larutan stok
iii) Kumpulkan data kadar glukosa, trigliserida dan urea darah
iv)  Latihan pembuatan dan interpretasi grafik
v)  Persiapan untuk praktikum Metabolisme II”” di mana Anda akan mendesain dan
melakukan percobaan yang berdasarkan teknik-teknik pratikum ini

*Kegiatan praktikum ini diadaptasi dari bahan:
Renato M. Passos, R.M., Se’, A.B., Wolff, V.L., Nobrega, Y.K.M. & Hermes-Lima, M.
2006. Pizza and pasta help students learn metabolism. 4dv Physiol Educ 30: §9-93.

Pendahuluan: Spektrofotometri merupakan salah satu dari beberapa teknik yang sering
dipakai secara rutin di laboratorium biokimia. Pada dasarnya, dengan teknik spektrofotometri
kita dapat mengukur jumlah cahaya yang melewati sampel larutan. Jumlah cahaya yang
diserap oleh larutan sampel berkaitan dengan konsentrasi unsur di dalam larutan sampel
tersebut. Teknik ini dapat digunakan untuk memonitor perubahan warna (yaitu perubahan
pada jumlah cahaya yang diserap) yang kualitatif dan mengukur konsentrasi bahan secara
kuantitatif.
Ingatlah dari bahan kuliah spektrofotometri:
A =¢edc
dimana ¢ = konsentrasi larutan itu (satuan adalah M),

g = koefisien absorpsi molar (M'em™),

d = panjang larutan yang dilalui cahaya (cm)

A = serapan

Ingatlah pula Hukum Beer-Lambert, untuk larutan standard (LS) Ars = €dcrg
menyusun kembali: Ars/eis=¢ed (persamaan 1)

Sama juga dengan LX Arx=ederx dan  Apx/erx=éed (persamaan 2)
Dari persamaan 1 dan 2 kita bisa menulis
Ars/eLs= Arx /erx

menyusun kembali: cix = Arx - ¢s/Ars (persamaan 3)

Akibatnya, Anda bisa menghitung ¢ x ketika Anda sudah mengetahui nilai A;x, ¢; s and
Ars.

Cara Kerja:

Alat dan Bahan:

pipet Mohr: (1ml & 5ml) Kit pemeriksaan urea urea

sentrifus Kit pemeriksaan glukosa glukosa

alat spektrofotometer Kit pemeriksaan trigliserida | pipet otomatik 10ul - 100ul
Waterbath 37°C tabung reaksi dan rak kuvet

Larutan stok yang perlu disiapkan

Meja 1, 3, 5: Larutan stok urea: siapkan 10mL larutan urea pada kadar 50g/L (atau
500mg/dL)

..jumlah bubuk urea yang dibutuhkan: g

Meja 2, 4: Larutan stok glukosa: siapkan 10mL larutan 50mM glukosa (ingatlah rumus
kimiawi glukosa adalah: C4O¢Hj>,)

..jumlah bubuk glukosa yang dibutuhkan: g
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Pengenceran untuk kalibrasi dari larutan stok tersebut:

Siapkan pengenceran logarithmic berlipatgandaan (doubling dilution) serta pengenceran
logarithimik berdasar 10 (decimal dilution) dari larutan stok urea atau larutan stok glukosa
(sesuai dengan larutan stok yang Anda siapkan tadi).

Caranya untuk doubling dilution
1) Sediakan 8 tabung reaksi dalam rak tabung beri tanda 1 s/d 8. Tambahkan 1 ml akudes
masing-masing pada tabung reaksi 2 s/d 8.

2) Pada tabung reaski 1 tambah 2 ml larutan stok.

3) Pada tabung reaksi 2 tambah 1 ml larutan yang diambil dari tabung reaksi 1. Campur
dengan baik.

4) Pada tabung reaksi 3 tambah 1 ml larutan yang diambil dari tabung reaksi 2. Campur
dengan baik.

Buat pengenceran larutan stok selanjutnya dengan cara yang sama (yaitu 1 ml larutan dari
tabung reaski sebelumnya ditambahkan ke tabung reaksi yang selanjutnya). Lihat tabel
yang dibawa sebagai ringkasaan doubling dilution.

nomor

tabung 1 2 3 4 5 6 7 8

pengenceran |- 1 1:1 1:3 1:7 1:15 | 1:31 | 1:63 | 1:127

urea/glukosa

faktor - 2 4 8 16 32 64 128

Caranya untuk decimal dilution
1) Sediakan 6 tabung reaksi dalam rak tabung beri tanda 1 s/d 6.

2) Siapakan pengenceran sesuai dengan tabel yang dibawah:

nomor
tabung

faktor stok 3 10 30 100 300

1 2 3 4 5 6

Pemeriksaan Glukosa, Trigliserida dan Urea

Kita akan menggunakan kit DisSys untuk pemeriksaan glukosa, trigliserida dan urea. Prosedur
kerjanya dilampirkan tapi cara kerja secara singkat seperti berikutnya:

1. ~ 1 ml darah diambil ke dalam wadah yang berisi EDTA. Menggunakan alat
sentrifugasi klinik untuk memisahkan sel-sel darah dari plasma. Diharap dapat = 500l
plasma tapi hanya 10pul dibutuhkan untuk pemeriksaan glukosa, trigliserida dan urea
masing-masing.

2. Pemeriksaan terhadap glukosa, trigliserida serta urea berdasar reaksi enzim (lihat
lampiran-lampiran). Perhatikanlah bahwa waktu pada reaksi enzim harus dicatat dan
diikuti dengan benar — kalau sampel-sampel tidak diperlakukan secara sama, hasilnya
pasti kurang bagus.

3. Oleh karena kepentingan periode reaksi diatur dengan baik, kerjakan bagian inkubasi
untuk sampel-sampel pengenceran doubling dan decimal maupun pemeriksaan glukosa,
trigliserida dan urea, satu per satu.

4. Alat spektrofotometer yang akan kita pakai berada di Lab Sitogenetika. Supaya tidak
jadi antrian yang sangat lama untuk menggunakan alat tersebut, diharap grup meja
masing-masing membagi sampel-sampel yang mau diperiksa dalam dua atau tiga
bagian dan membawa bagian-bagian tersebut ke Lab Sitogenetika seketika siap untuk
diperiksa (daripada kumpulkan semua sampel dulu dan dibawa sekaligus).

5. Bahan (reagensia kit serta standar) untuk pemeriksaan glukosa, trigliserida dan urea
disediakan di tempat masing-masing di Lab Terpadu. Bawalah tabung reaksi dengan rak
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tabungnya ke tempat pemeriksaan untuk mengambil reagensia yang dibutuhkan
(daripada reagensia dipindahkan ke tempat meja kerja Anda).

6. Cara persiapan sampel plasma untuk pemeriksaan glukosa, trigliserida dan urea, atau
sampel pengenceran doubling dan decimal (glukosa atau urea) dicatat di bawah ini:

GLUKOSA TRIGLISERIDA UREA
volume reagensia kit | 1000l reagensia 1000ul reagensia R2 | 1000ul reagensia A,
glukosa kemudian periode

inkubasi pertama;
tambah 1000ul
reagensia B

volume sampel
plasma atau standard

atau sampel dari 10ul 10ul 10ul
kegiatan pengenceran

lﬁﬁnsemra“ standard 100mg/d] 200mg/dl 40mg/di
periode dan . o . o 5 min @ 25°C
temperature inkubasi 10 min @ 37°C > min @ 37°C ), Sl
periksa pada A = 500nm 530nm 600nm

7. Catat hasil serapan (absorbance) yang diperoleh dengan alat spektrofotometer pada
tabel-tabel berikutnya. Kumpulkan data dari grup meja yang lain supaya data lengkap,
yaitu

O hasil pengenceran doubling dan decimal urea dan glukosa (Tabel 1a, 1b, 2a, 2b)
O hasil periksaan glukosa, trigliserida dan glukosa dari 5-9 mahasiswa (Tabel 4)

LaporanPraktikum Spektrofotometri: * satu laporan/ grup meja

1-2 halaman selain Tabel 3 dan 5 grafik yang dibuat dari data yang di Tabel la, 1b, 2a, 2b
serta Table 4.

Buat laporan praktikum dengan kata-kata sendiri. Kalau ada perubahan dari yang ditulis di
bahan penuntun praktikum ini, catatlah dalam laporan.

Sebutkan 3 kesimpulan dari setiap grafik yang kalian buat — bagi grafik-grafik yang bertautan
dengan pengenceran stok glukosa dan urea, berikan komentar atas kebuktian (atau tidak)
Hukum Beer-Lambert)

Berilah komentar atas hasil yang kaliam peroleh pada Tabel 3.

Berikanlah saran atas praktikum spektrofotometri ini sehingga praktikum selanjutnya akan
lebih baik lagi.

Proposal untuk Praktikum Metabolisme II (dibuat masing-masing)

Buatlah proposal untuk percobaan lanjut mengenai metabolisme glukosa, trigliserida dan/atau urea.
Dari data dan pengalaman Anda pada praktikum ini, pikirkan suatu hipotesis dan mendesain
suatu percobaan yang bisa membuktikan hipotesis Anda itu benar atau tidak dan yang bisa diuji
dalam konteks praktikum (ingatlah keterbatasan waktu dan alat!!)

Siapkan cara kerja/proposal yang lengkap dan jelas untuk percobaan yang Anda rencanakan
(termasuk tujuan, pendahuluan singkat, alat dan bahan, langkah-langkah cara kerja dan
bagaimana hasilnya akan dianalisa).

Proposal ini dikumpulkan (secara hardcopy) pada saat Anda ikut UTS (tgl 10 Nopember).

Proposal Anda akan dikomentar oleh staf pengajar praktikum biomedis dan akan
dikembalikan kepada Anda sebelum akhir bulan Nopember 2011.

Anda boleh bergabung dengan seorang mhs lain (terserah Anda) sebagai grup meja untuk
praktikum Metabolisme II dan boleh memilih satu proposal di antara kalian berdua untuk
mengerjakan bersama-sama pada jam praktikum pada tgl 15 Desember 2011.
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Tabel 1a : UREA — data untuk Kkalibrasi doubling dilution

Konsentrasi stok urea =500mg/dl

faktor

konsentrasi

grup meja__

grup meja__

1

2

4

8

16

32

64

128

blanko

Tabel 1b : UREA — data untuk kalibrasi decimal dilution

Konsentrasi stok urea =500mg/dl

faktor

konsentrasi

grup meja__

grup meja__

1

3

10

30

100

300

blanko

Tabel 2a : GLUKOSA — data untuk Kalibrasi doubling dilution

Konsentrasi stok glukosa =50mM

faktor

konsentrasi

grup meja__

grup meja__

1

2

4

8

16

32

64

128

blanko

Tabel 2b : GLUKOSA data untuk Kkalibrasi decimal dilution

Konsentrasi stok glukosa =50mM

faktor

konsentrasi | grup meja

grup meja__

1

3

10

30

100

300

blanko

Buatlah grafik
dengan konsentrasi
sebagai sumbu X
dan serapan (A)
sebagai sumbu Y.

Buatlah grafik
dengan konsentrasi
sebagai sumbu X
dan serapan (A)
sebagai sumbu Y.

Buatlah grafik
dengan konsentrasi
sebagai sumbu X
dan serapan (A)
sebagai sumbu Y.

Buatlah grafik
dengan konsentrasi
sebagai sumbu X
dan serapan (A)
sebagai sumbu Y.
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Tabel 3 Konsentrasi glukosa dan urea dalam plasma yang dibaca pada grafik 1a s/d 2b,
serta yang dihitung melalui rumus kit
GLUKOSA

UREA

mbhs:

mbhs:

mhs:

mbhs:

Serapan sampel

dari grafik 1a/2a

dari grafik 1b/2b

dari rumus kit

Tabel 4 Hasil pemeriksaan glukosa, trigliserida dan urea plasma mahasiswa

detil” mhs (berapa lama sejak makan;
rata-rata apa yg dimakan; jenis kelaminan;

umur)

GLUKOSA

TRIGLISERIDA

UREA

A kadar

A kadar

A kadar

1.

10.
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LAMPIRAN: CARA KERJA UTK KIT-KIT DIASYS

GLUKOSA

Glucose GOD FS*

Diagnostic reagent for quantitative in vitro determination of glucose in serum or plasma

on photometric systems

Order Information

Cat. No. Kit size

125009910021 R S5x 25mL + 1 %3 mL Standard
1250099 10026 R 6x 100 mL

1250099 10023 R 1 x 1000 mL

125009910704 R Bx 5S0mL

1250099 10717 R 6&x 100 mL

125009910917 R 10x 6&60mL

1250099 10192 R ax &0 mL

1 2500 99 10 952 6150 Tests on ADVIA 1650/1800

1 2500 99 10 030 Gx 3mL Standard

Summary [1,2]

Measurement of glucose concentration in serum or plasma
is mainly used in diagnosls and monitoring of treatment in
diabetes melfitus. Other applications are the detection of
neanatal hypoglycemia, the exclusion of pancreatic islet

cell carcinoma as wall as the evaluation of carbohydrate
mtabolism in various diseases.

Method
*GOD-PAF™: enzymatic photometric test

Principle

Determination of glucose after emzymatic oxidation by
glucose  oxidase, The colorimetric  indicator s
guinonelmine, which ks generated from 4-aminoantipyring
and phenol by hydrogen peroxide under the catalytic
action of peroxidase (Trinder's reaction) [3].

Glupose + 0O SE00 . Gueeedc acld s Hyly

1 HiDy 4+ d-Amilnanbipyithe + Phenol —Fﬂn—mmlmmnzi 4 H O

Reagents

Components and Concentrations

Phosphate buffer pH 7.5 250 mmiol/L
Phanal & mmaol/L
4-Amincantipyrine 0.5 mmaol/L
Glucose oxldase (GOD) = 10 kUJL
Perox| (POD) = 1 kusL

‘mg/al. (5.55 mmelfL)

Storage Instructions and Reagent Stability

The reagent is stable up to the end of the indicated month
of explry, if stored at 2 - 8 *C, protected from light and
contamination s avoided. Do not freeze the reagents!

The standard is stable up to the end of the indicated
manth of expiry, If stored at 2 - 25 °C,

Mote: It has to be mentioned, that the measurement is
not influenced by occasionally occurring color changes, as
long as the absorbance of the reagent is < 0.3 at 546 nm.

Warnings and Precautions

1. The reagent contains sodium azide (0,95 g/L) as
preservative. Do not swallow! Avoid contact with skin
and mucous mambranes.

2. Please refer to the safety data sheets and take the
necessary precautions for the use of laboratory
reagents.

Waste Managemaeant

Please refer to local legal reguirements.
Reagent Preparation

Reagent and standard are ready to use.
Materials required but not provided

NaCl solution 9 g/L
General laboratory equipment

Specimen

Serum, heparin plasma or EDTA plasma

Separate at the latest 1h after blood coflection from
callular contents.

Stablility In plasma after addition of a glycolytic inhibitor
(Fluaride, monolodacetate, mannose) [4]:

2days at 20 - 25 8
7days at 4-8°C
l1day at -20 °C

Stabllity in serum (separated from cellular contents,
hemalysis free) withaut adding & glyeolytic inhibiter [2,5]:
8h at 25 *C

72 h at 4 °C

Discard contaminated specimens!

Assay Procedure

Application sheets for automated systems are
avallable on reguest.

Wavelength 500 nm, Hg 546 nm

Optical path 1 on

Temperature 20= 25 °Cf37 °C

Measurement Against reagent blank

Blank  Sample or standard

Sample or standard - 10 pL
Dist. water 10 pL -
Reagent 1000 pL 1000 pL

Mix, intubate 20 min. at 20 - 25 °C or 10 min. at 37 °C.

Read absorbance against the blank vithin 60 min,

Calculation
With standard or calibrator

AR Sample

GILJCI.'!S g [I'l‘ll;l..u"-dLl = m

x Conc. 5td/ Cal [mg/ dL]

Conversion factor

Glucose [myg/dL] x 0.05551 = Glucose [mmolfL]
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TRIGLISERIDA

N.S. BIO-TEC .
TRIGLYCERIDES (GPO/PAP)
Enzymatic Colonmetnc Deterimaies of .

Rl 5 X 30mi

INTENDED USE EXPECTED VALUES

NS Biotet Iriglhycendes magent is inended for the in vithe quantitates Mo -:I-.'-‘q-

datermination of iriglycerides in serum and plasma on both sutomated and ) ..u.l——-l

manual systems, Pomslon: Py

CLINICAL SIGMIMCANCE For e reconition of the 1k facts syer-Tgwerdemm e

Triglyearides are osiers of fw ihydiic alcohal glyceral with 3 long chan Icewarg Brils @re rCommanded

fatty acids. They are the main lipids present in human plasma; the others Sirmpewan » 150 mgred 1 ™1 ety

Bt 200 mged 2 25 s

are cholesterol, phospholipids, and non-esterified ity acids, Trighcaerides
afa synthasized in the inestinal mucosa by the esterilication of giycerol and
fres fatty scids. They are then released into the mesenteric lymphatics and
disiributed to most tssues for storage. Triglyoarides am the main sorage
lipss in hurmans, whare thay constiuie sbout 55% of adiposs bissus lipids.
Elevated levals of triglycerides have been sssocialed with high risk in
severe atherosclercsis. High trighycendes kevels and hypariipidemia in
puferal can ba an imharited trait or can be secondary to disorders including
digbotes malitus, nephioss, bilary obstructon, and metabolc dsorders
nssociated with endocone dsiurbences””

ASSAY PRINCIPLE

Trighycerides are generally determined by a combiration of hydrolysis to
glycaral and froe fatty scids and messurement of the amount of glyceral
reloased. The most commenty used methods involve alkaline hydrlysis
and efther chemical or enzZymalic measurerment of ghoerol Chemical
mesns of analysis generally rely on measurement of the product of
poriodate oxidation of glycersl Eggsten and Kreutz developed an
enrymatic mathod for measuring glycerol released from ingiycendes by
alkmiine hydrolysis’, This method was based on the coupled reaction
saquance cainlyred by glycerol kinase, pyruvale kinase, and lacimbe
detrydrogenass. A meihod for complete enzymatic hydrolysis o
triglycerides avoiding the need for serum prefreatment was described by
Bucolo and David, using o combination of lpase and ai least one proteciytic
srzyme’. Wahiafeld repented thil cenain esterases could be combined with
@ fipase o achieve complete frighcerdes hydrolysis®. Both methods
smployed a coupled enzymatic reaction sequence’ o maasure ghycerol. NS
Bictac irighycarides reagant combines the usa of lipopioteinlipass, glyearal
kinasa, and glycerol phosphate owidase with the peroodaseld
chiorophenal 4-amincantipyrine system of Trinder® for the measurement of
Trighycerides in human serum. The sares of reactions imobved in the assay
system are 25 follows:

1. Triglycorides are hydnobaed by lipoprolein lipase (LPL) to ghoerol

and fatty acids.

2. Glycerol & than phosphoryiaied to giycenmi-3-phoaphate by ATF in

a reaction catalyzed by ghoerol kinase (GK).

3, The cxidation of glycerclk3-phosphate = catshyzed by ghyceml
phosphate oxidase (GPO) o form dibydrocyacetone phosphate
and hydregen peroxide (HzO4).

4, in presence of percxidase (POD). the hydrogen peroxide (HaO:)
formed efects the oudalive coupling of 4 - chicrophenal and 4
mmﬂuimﬂmmmmumm.

Trglycerides Ghycerols fatty acids

Glyearol +ATP —— 2 . Giyeerctd-phosphates ADP

Giycarol-d-phosphate + 0, __GPo ___  Difydroxyscetons phosphates

2 HyOy % 4-AAF + 4= P00 Quinoneimine dye + 4 HO

Chiorophencd

The intensity of the color produced is directly proportional to triglycerides.
concentration, It is determined by maasuring the increass in absorbance al
500 — 550 nem,

Each abomory should investigate the transferaciity of Sw expecies: s
1o 8 owh Caben populabon Bnd § PeCessary delweeees B oen wisesecs
range. For degnostic purposes, the triglycondes meils. should aleeys e
essessed . conjuncton with the patients medcsl SElery ciees
wxamenabon snd other findings.

REAGENTS

R, Trgiesnoes standard 200 mgd
Pipes buffer pH T8 50 memcit

R p-Chigenphanal 2.0 mumai
Lipopretmin kpase 1500 Ua
Giyrorolkiness 8O0 LW
Glycore! phosphaie
owidase 4000 LA
Paroxdass 440 A
A-AminoantipyToe 0.4 memvodl
ATF 0.3 mamod|
Mg2+ 40 mmol
Sodium cholate 0.2 mmoll

Reagent Preparation & Stability
All reagerts are ready for use and stable up bo the expiry dote given
on mbal whan stored st 2-8°C,

SPECIMEN

Serum of plasma” from fasting patents.

» The only sccepted anticosguilants are hepanm and EDTA
Specimen Preparation & Stablity

Patients should rafrain from eating for 10 to 14 hours before biood &
drawn. Samples must be drawn in @ scap and glycerol free collection
davice.

Biood should be collected by venipunctune, after the patient has been in
o seafed position for of least 5 minutes, Tourriquet usage should be
kept to @ minimum and the specimen should be allowed 1o clot for 30
minuies af mom ;

The best specimen i unhemalysed serum, and should be analyzed on
the day of collection. Specimens afe stable for 7 days when stored st
4'C; several months at ~20°C and for years sl -70°C".

PROCEDURE
« Manual Procedure
Wavalangth 500 - 550 nm
Cuvalle 1 cm Bght path
Temparature 20:25 o 37 °C
Zam adustmant mgairst reagent biank
Spacimen Sarum or
g g
Rz 10m 1.0m 1.0mi
Standard oe
Spacmen 10

Mix, incubatn for 5 minutes at 37°C or 10 minutes at 20-25°C. Messure
the abscrbance of speomen (Agmme) 8Nd SENAIT (Puwdes) SRS
riagent blank

The cobar ks stabla for 50 mirdes.

PRAKTIKUM METABOLISME I - SPEKTROFOTOMETRI



» Automated Procedure

User defined paramaters for differerd aulc analyzers are pvailmble
e faduast.

CALCULATION

Calculate the irighcendes concentration by using the following
farmulas:

= Unit conversion
mgidl x 0.0114 = mmeld

LINEARITY

When run as mcommanded, the assay s linear up to 800 mgidl (207
mmiodT).

H result axcesds 900 mgidl (10268 mmoll), specimen should be diluted
with 08% NaCl solution and reassayed. Muliiply the resull by the
diliithon Eetor.

SENSTIVITY

The sensiifvity is defined as the change of anabyical response per unit
changs in analyis concenimition at @ path length of 1 om.

When run as recommended the sensiivity of this assay = 3.0 mgidl
(003 mamali).
QUALITY CONTROL
It is recommended that controls (normal and abnormal) be included in;
+ Ench sat of assays, or
« Al lwas! once a shilt, or
» W @ movw Dottie of reagent i used, or
« Aftar provantive mainienance is performed of & clinical companent
is roplaced
Cammarcally avaiiable control matedal with established irighycerides
walues may be routinely used for guality control,
Fallure to obtain the proper range of values in the assay of control material
may indeabs.
+ Reagent deterioration,
« instrumant malfunction, or
« Procadure efors.
Tha following cormectrve actions ame recommended n such silustions:
» Repest e sama conbrals.
« i ropaated control resulls are outside the limits, prepare fresh
control sarum and repeat the fest
« M results on fresh control materal still remain cutsides the limits,
an repaat the tast with fresh reagent.
« I resultz mre stll out of conbrol, contact MS Biotec Technical
Sarvices

INTERFERING SUBSTANCES

= Antcoagulanis:
The only accaplabis anticoaguiamns are heparin and EDTA

» Bilirubin;
Mo imerfarence from free bilirubin up to level of 10 mgidl and fom
conjugated bilinubin up to & lovel of 12 mgidi,

» Drugs:
Meittryldopa and roramidopyrine causas arificially low trighcerides
values at the tested drug evel. For o more comprahensive feview
of drugs afecting trighycerides assays refer to the publication by
Yaung'

« Heemoglobin:
o interierence fram haemogiobin up to o lewel of GO0 mgidi.

+ Lipemia:
Extremaly lpemic samples can produce a normal irighycerides
result (irighycarndes grates than 3000 mg!df).

« Others:

Ascorbic aced levels higher than 2.0 mg/dl decranse the apparsnt
frighycerides concantration
WARNING & PRECAUTIONS

= NS Biotec trighyoedides reagent is for in vitro diagnostic use onky
Normal precautions exercised in handiing laboratory reagents
shistld be followed.

= Warm up warking solution fo the corresponding tempsrstune befons
ush,

« Tha reapant and sampls volumes may be sberod proporbonady bo
accommaodate diffenant spectrophofometer mequiremernts.

+ Valkd results depend on an sccurstaly calibrated irstrument, Uming,
and tampamature contred.

« The reagent biank will not exceed an abscrbance of 0.06 but don't use
e reapent B = lurbid or T the absorbance is greader than 0.2 af 500
nm.

« Extromaly lipemic specimens can produce a nomal result. Dilute

specimans’ 1+4 with saline and massayed, Multiphy the result by 5,
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PRAKTIKUM METABOLISME I - SPEKTROFOTOMETRI



UREA

Uraase
Urea + H0 ——————> 2NH," + COy*
2NH," + Salicylate + Hypochiorile =3 Indophenol derivative

Reagents
Kit 5 x 100 ml {Ref.98 36 48). Contenis:

A5 x 100 ml. Urease | Sabcylate. (Ref. 89 21 04)
B. 1 x 15 ml Alkaline hypochlonte. (Ref. 89 14 75)
C. 1 x 5mi Standard. (Raf. 9302 41)

Aqueous solution of Urea equivalent 1o 40 mg/dl (6.6
mmaoiL), Ready-lo-use,
Working reagent

A Dissolve the contents of the Urease/Salicdate vial with
the volume of delonized water staled on the labssl,

The concentrafions in the working reagent are:

Phosphate buffer pH 6.8 20 mM
Sodium salicylale 81 mM
Sodium nitraprusiale 3.4 mM
EDTA-Nas 1.34 m
Ureasa 2z 23 Wmi
Stabliirers

B. Dilute the contents of the Alkaline hypochiorite vial up 1o
500 mi. of deionized water.

Concentrations of reagen! solutfon are:

Akzline hypochionits 7.5mM
MalH 160 mM
Storage and stability

The components of the kil, stored al 2-8°C, will remain stabls
urfil the expiation date sialed on the label, Onca the
Ureasa/Salicylale wvial has bean dissolved, will remain stable
for 3 weeks, if stored in amber bottle at 2-8° C. Tha Alkaline
Fypochionite solution will remain stable for B months, If stored
in the samea way

Sample

Serum,plasma and urne. Urea will remain stable In serum
for at least 1 day at room temperature (< 25°C), 5 days at
2-8°C and 6 months when frozen (-20° C). In urine, urea will
remain stable,when kepl at 2-68%C, for 5 days, provided that
i piH vatug ba lower than 4.

If @ uring sampla is to be assayed, it should be previously
diluted 17100 with dejonized water.

Kultiphy the final result by 100,

Caution

Reagent B: In case of contact with the skin, mucosa or eyes,
wash Iharoughly with water and ask the physician.

The reagent & containe Sodium azde at 0.09%. Handbs with
care, The disposal of the residuss has o be made according
lo legal local regulations.

Procedure BL A 8T
i m . ml

Standard — - 0.01

Sampla - o0m -

Reagant A . 100 100 100
Mix and incubate 3 min. al 37°C. of |
5 min, al room temperature (< 25°C),

Reagent B 1.00 1.00 1.00
Mix and incubate again 3 min_ at 37°C.
or 5 min. al room lemperature (< 250C).

Reading

Wavelangth: Hg 578 rim; G600 nm.

Blank: The contents of the BL tube,

Caolour stability: 4 hors,

&1 Units
{mgfdl) x 0.1665 = mmal/L

Nommal values
Serum, ptasma: 15 - 45 mgidl.
Urine: 20-35g/L

Performance Characteristics

Linearity: Up 1o 400 mg/dl of Urea, For higher values, diluls
the sample 1/2 in deionized waler and assay once again,
Multiply the final resull by 2.

The anahdical performance characlerisics of the product
depand both of the reagent and the reading system used,
manual or automatic. The following data have been obtained
manualty.

Intraseres Varation Coefficient: 1.66%
Interseries Variation Coefficlent: 2.05%
Recovery. 97.9 %.

Any glassware contamination by ammoniom salts o
amimonia should be avoided. Serum samples should be free
from hemolysis and turbidity, Fluorde as well as ammonkim
heparinats mhibil the reaction,

Cuality eontral

Seriscann Normal {Moomal Contral Serum)
(Ref, 88 41 48) and Serscann Anormal (Abrommal Control
Serum) (Rel. 99 45 B5),
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