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Dehydration High High

Multiple myeloma High High

Hepatic damage High Normal

Cirrhosis High Normal

Renal diseases Normal Low

Nephrotic syndrome Normal Low

Sever malabsorption Normal Low

Massive burns Low Low

Extensive bleeding Low Low

Dilution Low Low

36



el Aglall el
‘;_'.LSS\ Cicadll

p dpaill gl Gl

ol Jglaa Jelin e adian Al g Biuret caoysb dayhay ciling ) A S (s
iy (1p) 53 e axl gyl 8 i) pealg¥) aa (el Gl @iliys) (sac
s A dales 5488 A8yl 038 Hiiady 03l 546 ase Jobo 2ie 4 daliaial) Ll
NazSOs asageall i€ Jslae dalss Vol Culom sl Cars i iy i (el (ggicna (ol
AaeS Glan Wl ¢ (S (g 5l (ggine Gl pasid Al Clpladll (adi (525 o5 %28 S5
S gl BeS e Cpasal¥) BaaS ks o (Cpl IS

: Jaad) Akl
Ll lElay) gy dadas lad) bl ¢ 4

W Blank (B) Standard (S) Test (T)

Reagent blank

Standard

Serum

Biuret reagent

Ol Gl day ¢ Bagia 3250 25 B dayay A28 30 sadd dialall 8 @l o8 Tas Tl 25
Jiesili 546 ase Jsh e Oslall Jolaall Lpaliaia!

: alilwal)
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Standar | Standard
Reagents

Isotonic solution
Serum

Distilled water

( 10%) Sodium
tungstate

Supernatant
Standard
Distilled water
Mixture of solutions
A&B
5ol Lada bW 355 ¢ 305 i sl ae Sb gl (3 oy ¢ bl dauly bl a ol
CAid) ole danls

Phosphomolybdic acid 3ml 3ml 3ml 3ml
Y sl 0K OF ) 316 e sl B A 5l dm s A @ Tas LI Ll

Distilled water 5ml 5ml 5 mi 5 mi
640 NM 50 b e 5 8,800 Lol s

: alibewal)

A -A
Blood Glucose — Tet Test Plank < Standard

A standard ~ A Standard blank

A Test - A Testblank 100
Blood Glucose — = — * 002 * mg/dl
A standard ~ A Standard blank ’ 0.025
t dallaall ulaad
1. Isotonic solution: 320 ml of (3%) Na2SO4.10H20 + 30 ml of (7%) CuSO4.5H0.
2. Solution A: 13 gm CuS0O4.5H,0 dissolved in 1000 ml distilled water.
3. Solution B: 50 gm NaHCO3 (dissolved in 700 ml distilled water) + 40 gm

Na,COs + 36.8 gm Potassium oxalate/120 ml H,O + 24 gm Sodium potassium
tartarate/ 100 ml H20. Complete the volume up to 1L with H20.

4. Phosphomolybdic acid: [152.2 gm Ammonium molybdate + 20 gm
Sodium tungstate + 800 ml of (10%) NaOH] boil vigorously for 20 minutes to
expel (NHz3) then cool, dilute to 1400 ml with H>O and add 500 ml of (85%)
Phosphoric acid. Dilute up to 2L with H2O.

5. Stock Standard: 100 mg Glucose/100 ml H20.

6. Working Standard: 2 ml Stock/ 100 ml H>O (saturated with benzoic acid).

41



el Aglall el
‘é_'.tﬂ\ Cicadll

BLOOD UREA

Lysal) () Asla) a5 Ayl e Aiemg fil) LSyl it ) Lpoal) i 2 gl
Syl 238 gaans Agieal) (mddsall 5 LisaV) 5 eliall (adda 5 bl 5 oS (e US
g Hdball Leidle Can 40S) Aadg gounge (8 Bale o) Al dghuall aall GligSa (o il
S elyg (Urea Nitrogen ) Lygall cosg i Lygll e iy pealall cigll 4. (ggual) guanll
Sl (8 535 agal Cums sl AaaSs Lijsdl 6 B35 msal) syl S (s Sl (5
Losdl ag i Ao 3ay 5 (Non-Protein Nitrogen compounds) &g pll e daiag sinl)
Logall (8 agngall (pang il jlage A8yl (BUN ) 41 3a04 ( Blood Urea Nitrogen ) aul
: L:J:' WL o
L 28 = Laghs Oema i 30 e ssiad Ly A IS5 - 60 = Lysall il 0yl
0.467 = 60/28 = Lygall (e 82alg Lija A 83sasall (pag inll S
0.467 X Lysdl 2K = (BUN) Ljsall (paang sin 40K (33
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Impaired renal function.
Chronic nephritis.

Renal failure.
Nephrosclerosis.
Glomerulonephritis.
Obstruction of urinary tract.
Fever.

Cardiac failure.

Intestinal obstruction.

- o aual) olginue ¢ Lgall (Ssiua lgub S Al Luasall c¥laY aaf Ll —w
Liver diseases.

Malnutrition.
Acute dehydration.
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(Urease) Jusall il dads Lisa¥) ) aall dume Lygy dosad Gulad e daylal) st
5( Sodium salicylate ) asseall cDlalu ae Lige¥) Jelin gaold lauy oy <lld aay
Indophenol e (sl il abaa o<l (Sodium hypochlorite ) asmseall clysl<suls
- 580 NM 290 Jsh die 4l Lnalaial) Lulis

Urease
Urea + H, O —— > 2NH; + CO,

‘0oc OH

OH
COONa )
0O0C
NH3 + NaOCl + >
Sodium hypochlorite
O N
Sodium salicylate

2,2-Dicarboxylindophenol

(green colored )
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: Jaad) gk

Reagents Standard

Standard

Serum

Working solution

Shake. Incubate for at least 5 minutes at 37 °C or 10 minutes at
20-25 °C. Then add.

Alkaline reagent 3ml 3ml 3ml

Shake. Incubate for at least 5 minutes at 37 °C or 10 minutes at
20-25 °C. Then measure the absorbance at 580 nm.

: alilwal)

A sample .
Blood Urea = ———— * Standard concentration

A standard 50 mg/d|

: el udaad
1) Working solution: [(52 mmol/l) Sodium salicylate + (1 mmol/l) EDTA

+ Urease + (2.83 mmol/l) Sodium nitroprusside] in (40 mmol/l) Phosphate
buffer pH 8.
2) Alkaline reagent: (83 mmol/l) Sodium carbonate + (3.75 mmol/l)

Sodium hypochlorite.
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SERUM CREATININE

glaxll 5 ( muscles ) cdlcaall 8 angy digp ;e g i @SHe Ge Blue 1 cpiil Sl
S oSS GsS G + ole A ate e 05S 58 b o) - (blood) e 5 (brain)
A Al aslsa EOB e ulSll o 280 3 ((Methyl guanidino acetic acid ) e L
) gasis Ageall e gV ) diy (0SLS (51 ) 48585 aa ¢ ouisdiall 5 IS 5 cinY)
duaits claall 3« (muscle cells ) dliaadl LAY dals 5 ol a8 52 WIS
Llanll 028 cands S Adliash Syual Capha o (ELHSIL Al 48Ul S b sdl) Ao pana
o Al e e doleall 028 e =g ¢ (Creatine phosphorylation ) ¢sbSh 85k

- CDlaal) Tl 5 (alds dulee 3 daaludl) 3 age 50 41 (Creatine phosphate)

NH, o)

| e
C CH, ~
HN/ ~y~ Creatine phospho kinase HN \ -
| AT - | ° + ADP
c c
CH, N TN
HOOC/ HN T COOH
Creatine - H,0 CHs
Creatine phosphate
HN H
c—
| /c=o
N
~—
C
ch/ H,
Creatinine

O i 4l L) 13 oy by 10 Jiaall Sleil sl ol SI ysieg
okl Gttt L Als Atiand aad) 3 Tais Cmng il LSie J3 iSO diag . )aY)
- oS ) slSU e %2 L Joaty G

2%

Creatine m Creatinine— Blood — Kidney— Urine
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paloy G ¢ AN Aglig a8 ApaaY) ) lig sl ST e Gl S s e
- Aald Bygems LS alal adidn (S aS s g
c Ol Sl (Sgina Lgd JB 1) Ludayall LAY aaf -
Muscular dystrophy.
Muscular atrophy.
c Ol Sl (Sgina Lgd g AN dudapall YY) aaf Wi~
Acromegaly.
Renal failure.
Nephritis.
Uremia.
Congestive heart failure.

& e Jyan die Aol oda ayig (0.7-1.4 mg/dl ) (o cuilSl dpdall il )55
5 mg/dl ) Wisiie Jeay Euas 44K

P dyaill @Bl Gulud)

25 ( Trichloroacetic acid ) oSl 58 bl (ks dilial Yol clisig ) Juaks
Jeliy @A) 5 acld lauy & ((Sodium picrate ) asgeall @iy =dhll ) elld s Cileay
delall 138 ¢« 520 NM ase Job sie 4l Lpaleaial) ol sl yeal dtes UisSa mlSll as
. (Jaffe reaction ) Ll Jelin _ew

ONa ONa
HN \C/ H O,N NO, O2N NO,
\ NaOH O
| C=—0 + S //
N
~ C
C
ch/ H, \N N
Creatinine /
NOZ NQZ / N\C
Sodium picrate H3C \\
NH

Creatinine picrate
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Reagents

Test

Standard

: Jaad) gk

Trichloroacetic acid (TCA)

1ml

Serum

1 ml

Mix. And centrifugation for 10 minutes, t

Supernatant

Standard

Distilled water

Picric acid

0.5 ml

0.5 ml

NaOH

0.5 ml

0.5 ml

Mix. Wait for 15 minutes at 25 °C and then measure the

absorbance at 520 nm.

1. Trichloroacetic acid (20%).

: alibual)
.. Asample .
Serum creatinine= * Standard concentration
A standard
.. Asample 100
Serum creatinine= * 901 * ————mo/d|
A standard ) 0.5
: el udaad

2. Picric acid: Boil 1L H,0. Cold it, then add 11.75 gm picric acid. Filter
the solution and store in brown bottle.

3. Sodium hydroxide (10%).

4. Stock Standard: 1 gm creatinine dissolved in 1L of (0.1N) HCI.
5. Working Standard (0.01 mg/ml): 10 ml stock creatinine solution /1000

ml of (0.1N) HCI.
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CHOLESTEROL

acie Bl Ay lad) o daaal) Aalle 8 ans ehia By Aian Bale s 1 (Jg siedeSl)
iS¢ ehiuall alall S5 e (%5-1) 055 4l LS ) ol 39 g Laadl 8 Baganse
pasag Lal o dpwial) g d)ladll Cliseel) daliy Cilisajell pans iS5 b o] juaic e
c ol UsSa (g (%2-1) desane Lo psadll Lk ae G5 Cun (alSE e (5S8 )
ol 8 Sl dgasal) Jg flsSl ggana il Jalass jall g pulsS) - @
c el b sgasall Jg il sSl ggane Sl Jalais Al uudsSl i) @

By cre Al (U ag i) Basg (e (99Sig Al pgadll e ) Jg el o)
- DsCsBs A dals (<0 shaaiall ng yiid)

) ) 5 Jalsall dasha 3 Sl A A8 algal) e S a3 8 Jg oSl g,
Lamall Galeal 4aall Goaall (e S a8 e dugiaall dalig pall (8 Jo oSl 52L) Gailss
Il anss Jg el sSU 2l o e ABS dilintiay cudal) 5 asalll 5 dulguall (paallS daial
palad) viey cpolal) vie (K e B e g aadsSl 005+ 85 Adsasl) cilig i) 5 Sl
Sy Sleall Llial) 5 AS)all vie aall (8 Jg fual KU (bl o dlighs duie) il (gagean Gl
e Agadl) GaleaY) @ld gl @Dlgial (Y aall 8 Jo i€l i 3 agall Jalall iy
. Al

asiay 4 s g padsSl e dtinls o Joaanll 3150 Ssall o lady] pun daing ¥
5 3l Gadsal) 5 &uuneY) padsad) Jie i) sang o (g5iat Aasw Ligac Jse e Lldl
S U BRI EPESS R PRRRS s S VR, {FOVERIY ST I g PRC [P IRY|
Jasnd oSl 8aaS it 138 ¢ Lujis aaly abe anloll gl 8 daieas Lo gsana il Cun Jg il s
AR (ass A L) YWD 8 aalll asdl 3 ahe (0.8) Jsas eliadl ok e dlslial)
- Ofiadadl Galaial) 5 acagl lidee 5 Canslial)

AN A el ys0ll Gyl e Jay g dauagl) sl 8 Jg il oSl paliaial Giaay
dolee 4 508 Luaal Ll ally bl Gmlaa ) adsats cllyg hall 230 () 4 and Jgag
ey elad¥) 3 5hall 23T e (%90) Of Laadly o ARBA) elal) 8 psadl) aan 5 D
Lal ¢ Al Aol )90l Cayal 853 (8 (580 e 1) ) JS 5 Al Bye Lgaalicinal
Cipad dplery LAl ok g COladll ae A ) 2k aad) dals e il Jg sl sSl)
+ sl Sl Galanlly
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g 98U sy peal) Asany)
aan b Ll g canlt lly ) el (abeal 585 8 o) Lol Jg i QU ey
daly (e e (8 e dpagead Jo i oSl aagy Vg o dpagpiadl Cliseysel) 5 (sl
5 oala ) Y A Calidy adaas (g3 o) LaS dcaall cVLAN e piSIL il sgh AL
lgise oo adin 548 bl lesi (mpe s dgage Ll Atiaal Jaly ¢ diayall LS
- Lagee Qi bl Bgud (alal
- J ol g€l (Sgina Lgud ai A Lucasall LAY aaf -
Atherosclerosis.
Heart diseases.
Diabetes mellitus.

Nephrotic syndrome.
Obstructive jaundice.

O

- Jaad gl (Sgia Lgb Jis AN Apayall cAY aaf Ll g

=

Severe hepatitis.
Hyperthyroidism.

no

p Ayl (o) Gl
Gslall Seal 0psS5 ) (g9 A g Al el (gt ) de J sl oKl AaeS s 2
- Gadbhall Slea aladiuly 500 MM oase Job e 4l dalaia¥) ulis (s3ly quinoneimine

Cholesterol esterase

Cholesterol ester » Cholesterol + Fatty acids
Cholesterol Cholesterol oxidase » Chlest-4-en-3-one + HyO;

. . Peroxidase . -
2H;0, + Phenol + 4-Amino antipyrene » 4H,O + Quinoneimine
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D Jaad) ik

Reagents Standard

Standard

Serum

Distilled water

Working solution

Mix. Measure at 500 nm after incubation at 20-25 °C for 10 minutes.

;i)

A sample )
Cholesterol = ——— « Standard concentration

A standard 200 mg/d|

140-280 Mg/dl ¢y Js fiaadsSU dasalall asil gl

HsC CH3

CHs
CHs

CHs

HO

Cholesterol  C,7H,;50

: Jullaall yudaad
Working solution: Dissolve [(0.5 mmol/l) 4-Amino antipyrene + Peroxidase +
Cholesterol esterase + Cholesterol oxidase] in 100 ml of

[(0.1 mmol/l) phosphate buffer + (15 mmol/l) Phenol].
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Bilirubin

Gall- shiall s 8 d5g 53l shiwall salall ¢ loal (o Gl daeall ga : Chmg bl
el adg) Jaall s (3 gag anl) an A las AL LSy g sl 250 « Bladder
sy
SO Sleall LA of s ehpeal) aad) @l adaat (e seady §em Gmag i) 05S5
phaall & lasy Jadall 2SI & Bagagall Lalay Reticule-endothelial system Sl sl
Pl Gkl G g lall () atall sle sagl) Joats ehend) Gl S algills o8
ardd) e sl Jadsy Laxs Globin Guslall 5 Heme aved) (Al usle sangl) cl<i,

L ) 2l Sl ddalg Joam Al Biliverdin eews smal (sl cild dha LisSe
Sl Aalall DU Slgall LA (e I3 aay g pald) Jaie Bilirubin s ol 40l
e Omonlill Coyas um Lgedl) 55al) JUA ey ddsaia ddaidy Casal¥) pe aniing 2l )
gyl malan ptng A Kl ) o5lsas -y o5 Unconjucated-Bilirubin (sl
Oaall gyl 3y =y 63U Bilirubin-Diglucuronid s Glucuronic acid
G ehyial) 5L 8 Mol gl ) ehivall S 8 Gy £ W5 Conjugated-Bilirubin
2 Bygean i 83Lyg oall ) Leeony (A 6350 Lae ehipall LS 3 dsall oda ¢))d) il
e Jiiy shinall G & Ogsaall Ol Gug ol (s9l) QL Ciym Lo digSa dunnida
Uroblinogen ) Ysaie assill auas ddec 8 aalond 2383 claaYl ) ehiall 52ld) 3)4)
DAY el Ll 5hay1 ae WD) ) ke Gam LISH Y 5 ASH ) 4k aad aliaial alay 3
il gk e ks Urobilin ) Ysaie ddadall eleal) ) Jand
cneg G pall (8 g lal) iy Slel (8 iage Lo Caa

Jaay 53y Direct Bilirubin Jaluad) Jelall 53 (g plall cocs Lo sl Oyiall (g il .1

celdl Ll Jga 435S0
Indirect Bilirubin bl jue Jelil) 53 ol e Lo ol Gjaall e ugpladl .2

Jsilial) Jia (spme Cude 8 ol Ll elall 8 sl Y (3l
1y pead) e

O (e el () (5255 Lesld (g pulidl) (iad) ddee 8 ciliblaial Jyams 2ic
L5291 5 Sclera eleand) (pall didag alall e L ehia dava seds S 53 Jaundice
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OS5 aall 8 g bl s el &y yall Baeal) (i 1agk Mucous membranes ddalall
P sl D ) Q) s Sty ) Bygems QB (e L) pasii b
& sheall aall S dlas (e b : Hemolytic jaundice (A3ady) (gseal) ol .1
el Vs JIs e aali 06 8 5l Hemolytic anemia (Das¥) adll jas dlay) dlla
. Neonatal jaundice
4y 8ol i g Ol ge gl 18 40 Hepatic jaundice sl oléll .2
Ol SIS a3 (G paled) (8l) Aneass 8315 ) g psSsl Gmalay cs bl ) e
el G olgie g Uyl ) obag Liver cirrhosis s Viral hepatitis (e JS

elgw) shiall (5raa drwil e ming : Obstructive jaundice galawd¥) glé,ll .3
A Gmaoball e B8 S gon) ) g5 Laa (shivall baigs G ol ghieall il
ceanhall aall e elgia 8aliyg ol

1Ay aidll () (uluy)

Azobilirubin ey oawiir jea) e (N nglall digad e (bl dauyla daies
Sodium & Sulfanilic acid Jels (e zll) Diazotized sulfanilic acid e alela clly
Dimethyl 39ag: . z3sail) 8 Bagagall g plal) 4 e Gslll 825 ulii Cus ( Nitrite
Azobilirubin ¢ns<il Diazotized sulfanilic acid e S Gy bl Jelssy sulfoxide
a Jeliy L (Direct bilirubin) ¢jaal Gus sl 436 Dimethyl sulfoxide b Lawy
. Azobilirubin (sl Diazotized sulfanilic acid

Janll ARl
cek boai (SN Gl 585 bl
Standard

Reagents blank Standard | Test blank

Standard

Sample

Reagent 1
Working solution 1

Mix well and incubate exactly 5 minutes at 37 °C. Read the absorbance of
standard and test against their blank at 555 nm.

. . A sample .
Total Bilirubin = ———— % Standard concentration

A sandafid 4.5 mg/dl
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- b L g L (Direct bilirubin) ¢l s lad) 585 (il Ll

Standard

blank Standard | Test blank

Reagents

Standard
Sample

Reagent 2

Working solution 2

Mix well and incubate exactly 5 minutes at 37 °C. Read the absorbance
of standard and test against their blank at 555 nm.

. L. . Asample .
Direct Bilirubin = ——— % Standard concentration

A standard 3 mg/d|

: daaal) asdl)
Total Bilirubin: 0.2-1 mg/dl.
Direct Bilirubin: 0.0-0.2 mg/dl.
Indirect Bilirubin: 0.2-0.8 mg/dl.

t Jllaall juiaas

1) Reagent 1: (30 mmol/l) Sulfanilic acid + (150 mmol/l) Hydrochloric
acid + (7 mol/l) Dimethylsulfoxide.

2) Reagent 2: (30 mmol/l) Sulfanilic acid + (150 mmol/l) Hydrochloric
acid.

3) Working solution 1: Mix 20 volumes [(30 mmol/l) Sulfanilic acid +
(150 mmol/l) Hydrochloric acid + (7 mol/l) Dimethylsulfoxide] with 1
volume (20 mmol/l) Sodium nitrite.

4) Working solution 2: Mix 20 volumes [(30 mmol/l) Sulfanilic acid +
(250 mmol/l) Hydrochloric acid] with 1 volume (20 mmol/l) Sodium nitrite.
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Transaminase 48U cla3y)
Sl aalall ) sl anlad) (e e e gana i dless a5 Al Slail]
- el lasi) o3ag Ana¥) paleal) (a8 dage Bolad i )
(1) GOT: Glutamate oxaloacetate transaminase

35 Transferase i Transaminase slewall eyl Ciia () w138 iy
. Aspartate amino transferase (AST) s s WS (EC: 2.6.1.1) A Cpviaill

DAY galsd
o om a4 ash 3 el delall L]

e} OH
H
| COOH COOH O:J:
o0=cC | |
| (|3H2 GOT C|IH2 CH,
CH, - -
+ |CH2 o—c + éHz
CH—NH, .
o=cC T COOH CH—NH,
T COOH Oxaloacetic acid
o=cC
OH L
.. o~ Keto glutaric acid |
Aspartic acid OH
Glutamic acid

. Aspartic acid + o- keto glutaric acid axY Lgale Jany il sl sl 2

KV )gweﬂwgﬁl\ MJM\M;\J\QAJ;;QWM&J{Y\ ag .3
Aol o3a 8 Gaang alaat (g1 oy RSN 5 adial) ISl Dlme 5 S ey b &3 a3V
bl 4l o wiY) (s g ) ) (525

L 2-22 IU/L (S dpmlall Bl # gl .4

aaly @B S ad) Allad Ll e Capen g ai) Jalis bl dallal) sassll 8 21U 5
Cag ) cuatg saalg 488y LA Oxaloacetic  acid sl Pyrovic  acid (s Jses Sola

el duan (s Al aaly daiis PH 5 Sl A3 e dausldl)
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G Yy aall Jas aladial Jady 131 a3 ) A0ld e Lula Hiaal cilaile alaee 355 .6
- GOT sl (s5ima (il & L)

cPH=T4 5 Ggie 303 37 B dayd (& oY) delall Bl Cagylall .7

Myocardial = 3l dliasl) elitial (iaye LYl dlla 3 GOT iyl 40 235 .8
—24 Pl anball dlgine go S e (10-2) Jos M ail) (ssine Jeass infarction
) asaa Al G ol daed day canlall sl ) el s gm0 o5 AlaY) (e delu 36
@ calill da )y e Lyl ol S Adlall Adladll o) . (g AT Clielias Jpas axe Jajd
o 2okl Aliaal) Cuns

Eoral 5 a8l Bha A b oL A Badd b A Cus phall dapal Gelea ) iy 9

+ (-20°C) B daps (8 2als seds (5°C) Db dapy B s

p A pad) daaay)

G 280 5 QB (alyl (gpeall Gl & Glal) Aaaly GOT ks dpaal Sl
a5V (giane Lgy oy ) dpayal) A al oy ST 030 (Jin 8 80S dpmguad 53 iiay
e

1. Myocardial infarction (M.I).
2. Liver diseases: a) Viral hepatitis.
b) Liver cancer.
c) Liver cirrhosis.
d) Obstructive jaundice.
e) Biliary obstruction.

3. Muscular dystrophy.

p daill gl Guludy)
Oxaloacetic acid . Aspartic acid dussi e a3V 8538 Gulad e dayykall atd
e ) Jelin o8 (e Sl aaSl U Lpa laid aa Pyrovic acid ) Wil Jeasy 3
A dalaiaV) Gl jeme = Ol 53 adea (sl ( DNPH (ihas Jaid gm0 g ) S
- 546 NM 250 Job e
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HO %C
HzN\ C—
N H /T S
H3C
CHj N O, N O,
= C + —
COOH
Pyrovic acid N Oz N O,
2,4-DNPH Pyruvate-2, 4-dinitrophenyl hydrazone
s Jand) 4y b

Reagents
Serum
GOT buffer
Distilled water
Mix; incubate for exactly 30 minute at 37 °C.

2,4-DNPH 0.5 ml
Mix; allow standing for exactly 20 minute at 20-25 °C.
NaOH 5ml 5ml

Mix, read the absorbance of sample against the reagent blank after
5 minutes at 546 nm.

: alilwal)
S Jsanll P e ai¥) ddlad e Jpeanll (Say
Absorbance Absorbance
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1) GOT buffer: [(200 mmol/l) Aspartic acid + (2 mmol/l) a- keto glutaric
acid] in (100 mmol/l) phosphate buffer pH 7.4.
2) 2,4-dinitrophenylhydrazine (2 mmol/l).
3) Sodium hydroxide (0.4 N).

(2) GPT: Glutamate pyrovate transaminase

#3)9 Transferase i Transaminase slewall ilai¥) Ciia ) Liad ai¥) 138 e
. Alanine amino transferase (ALT) s ewy WS (EC: 2.6.1.2) Al Caviail)

t ) oalsh aaf s
o sm a4 ash 3 el Jelall L]

OH
COOH |
(le CH o—c|:
_ CHa GPT |
cC=—0 . | -~ . N CH,
| CH ~— Oo=C |
HN—CH | 2 CH
| o—t COOH [
CHs p ic acid CH—NH,
. rovic aci
Alanine COOH y O_|C
o~ Keto glutaric acid |
OH
Glutamic acid

. Alanine + o.- keto glutaric acid » aY Lgale Jany il sl sl 2
. pH=7.4 537°C s)s Ay 3eai a0yl Bl ddladl

Juas 2l Jae L 13gly GOT e Layil (oss 58 GPT e ianll cialeas ,ils 4
el Alled a3 LU e

Low dadns Al Cagydall iy iy i) Jalis Guld) deniianall pal) Jae ciline Jais oSay .5
. GOT ?:’J'-"i Slue

. 2-15 TU/L & aid dpmdal) Aadll #9556

C A 5 i) 8 ang ISy Ak Adle S il s LT
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SV as) al Gun 2l byl paliall ale DA e GPT il oy puall 2008y <5
VA ol (rag sl (V) Alla 8 Y] Lasdl e 1l £dlal) aligices ()ly 280 driagiad

1)
2)
3)
4)
5)

c e (g g day )

Infection hepatitis.

Acute and viral hepatitis.

Liver cirrhosis and Biliary cirrhosis.
Liver cancer.

Circulatory failure.

p Al gl Galud

paala (el ey sl GHlally ay V1 Allad Gald e 2 ainy danplall Gulad )
J 5550 (518 ) ) pe g ) Giaals e lia w3 G i) (e (pSiall el

HOQOC
HZN\ C—
NH /™S ik
H3C

|C Hs N Oy N O,
(e= |C + —

COOH
Pyrovic acid N O, N O,

2,4-DNPH Pyruvate-2, 4-dinitrophenyl hydrazone

P Jand) 4k

58



Reagents

el Aglall el
‘;_'.LSS\ Cicadll

Serum

GPT buffer

Distilled water

Mix; incubate for exactly 30 minute at 37 °C.

2,4-DNPH 0.5 ml

Mix; allow standing for exactly 20 minute at 20-25 °C.

NaOH 5ml

5ml

Mix, read the absorbance of sample against the reagent blank after 5

minutes at 546 nm.

: alibual)

- S Joaall Pa e i) ddlad o Jgeant) (Ko

Absorbance Absorbance

t dlladl) jukaal

1) GPT buffer: [(200 mmol/l) Alanine + (2 mmol/l) a- keto glutaric acid]

in (100 mmol/l) phosphate buffer pH 7.4.
2) 2,4-dinitrophenylhydrazine (2 mmol/l).
3) Sodium hydroxide (0.4 N).
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ALKALINE PHOSPHATASE

5 S Gl (e Ao ganal plall 2] 58 (EC:3.1.3.1) ALPsac il iliusdl

Bal oS e clasl) sda aelus ¢ (hydrolase  enzymes) dllaall cilayl Civa )

02585 ) Baage slal) Aisad JpuSg ul) Bl (2 AT HuS iy s2ly Jal) 5l i) iliasgd
- Jeasll aslial) Jgidl) S

I
O
™~ . OH

_ /B 0 0

0 ALP ‘o\||

+ HOH —- +
_ /D Son
PH=10 -0
Phenylphosphate Phenol Phosphate ion

: @3)352\ ualsd PM
5 elad¥) 5 allaall 5 2l Al 3Sh dag Cus auall e daad 83 3 ail) aag L1
- dapdall 5 2K
By3aa shiall 5LiEs 2SI (e ()9S pjiia (i) (aladB aall Juan (& 3gagall w31 .2
el ) gl 3l g alaall pe 2380 ALY e ) d8lia) dusd
Aacal daadag 4l o iy clahall (oans KUy (V) anl Aasgie e aceal) Jalo wi¥) daday .3
- ol cpakaailly Walag) oSa
daan il Mgl dald Bygmng LAY Ll yuo dcatiall dsall U ddee (e dens
. Lipids
- allaall (WSS Dlee dald Bygemng allaall Clos Adee (o Jgen o0
. pH=9-10.5 5 T=37°C _» &llad el ai¥) Loy dony ) St gyl .4
A el bl dadll 5
3-13 King-Armstrong /dl sl (alasd
6-25 K.A/dl Jlu
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Joill e aile aaly 5atl 2P w31 48 Wil e King-Armstrong sass <ays .6
- PH 5 Bl da)d e Al Cag ) iatg 4383 15 o)lake e

O S Slya 372 Mg padig shall die dpedall Jaall @l la 8 ALP dews days 7
Placental desiall Jd cre ayiSU 51 dulae Jgumn ) 83L51 038 (i35 anbal) (gginal)
. origin

= sasall ekl il e 5 Clya 3 Jgan JUakY) aie ALP (giiwe 2k .8
+ abaal) il LA 8 Alalal sail didee ) 80U 038 (gha3 5 cpalll) alaisY)

.CO* s MNn*™ 5 Mg*™Jie 33\l 4008 A3lal) i) (mm dgage 2] Adllad baisi .9

O bl 5 BN 5 clyoll g ligall ligdl Jhe Llladl AU L) i .10
- Y] Alledl iladidl)

Bhall cilays (& bt s ey 45X (56 °C) Bha dapa die deyon aillad 23) gk .11
. Aalaet)

t &y ) Aiady)
Lals 8y5em driayall VIS o (pegi padiin b sac @l olewgdll jad dueal JS5m
el 4iad e wiY) (ggise g ay A

A: Bone diseases. B: Hepatobiliary diseases.
1. Pagets disease. 1. Obstructive jaundice.
2. Rickets. 2. Biliary obstruction.

3. Bone cancer (carcinoma).
4. Osteomalasia.

p Al Galed) fasall

Phenylphosphate (slu! salal) (s e 3l Joidl) 4aeS (uld e Lyl aaias
4- Sy g U odl) Jelity Cum - w31 Al s Lyl canslity (g3lg ALP il iy
510 NM 250 Jsb el aliaia¥) Lulii jesl diaa e<il AMINO antipyrene

i
0.
~ . OH
/o
© ALP o
+ HOH —— +
/]\OH
pH=10 -G
Phenol Phosphate ion
Phenylphosphate
OH HsC NH, N o
HsC. -
— K3F€(CN)6 —
——
* ch/N\N O  NaHCOs N o
| HoC™ n
Ph 61 \
Phenol Ph
4-Amino antipyrene Red clored complex
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Reagents Serum sample | Serum blank | Standard

Substrate buffer
Incubate for 5 minutes at
Serum

Standard

Incubate for exactly 15 minutes at 37 °C.
Inhibitor 0.5ml
Mix well or Preferably vortex.

Potassium ferricyanide

Serum

Distilled water

Mix. Let stand for 10 minutes in the dark after that measure at 510 nm.

: Gbleal)
L. A serum sample — A serum blank
ALP activity = * N
A standard
N: Concentration of standard = 20 K.A./dlI.
: dudlaal) pudaad

1) Substrate buffer: (5 mmol/l) Disodium phenylphsphate in (50 mmol/l)
Carbonate-bicarbonate buffer pH 10.

2) Standard: Phenol (equal to 20 king-Armstrong unit).

3) Inhibitor: (60 mmol/l) 4-Amino antipyrene + (7.5%) sodium arsenate.

4) Potassium ferricyanide (150 mmol/l).
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ACID PHOSPHATASE

Sl e desane ap V1 1ia Jodg (EC:3.1.3.2) ACP —aslall 5iliussil
el ¢ (hydrolase enzymes) dlladll cilasd) Cia ) <35 A [SOENZYymMeS dgliall
o5t alall Jelally Jnall (0sS5 JW Aage Jadl 5 il Cilicssd spal 5 e claii¥) o2

I
O
o~ . OH

_ /: o 0

0 ACP —o\||

+ HOH ﬁ +
- /D SoH
pH=4.8 g
Phenylphosphate Phenol Phosphate ion

: @3)352\ ualsd PM

Gl 5 ehyeall adll Sl ySy Jadall 5 a8l 5 gl 522 B oandy S8 a3 2agy .1
o e Crm a3 il jradll s i) 522 o)+ adaal) g las 5 Aogad)
corhall a3 (gine e Chaill ) bl

. PH=4.8 5 37°C 5~ dn)2 & aiV) Lo dany S i) agylall .2

Dy 1) allad (10 50% 280 o dalieY) phall clags b jiiwe e ay V) e .3
ARl Bha day (8 Baaly Aol

O L& MN*™ 5 Co* s Mg™ e aeldll 3ile sl il die (uiiy 3 W) Lo iy 4
i) Lllad boain e 5080 L) claegdl) 5 sl 5 anilcdl 5 CVISHY) e dallaad) lig)

dila) P e @AY jbad) e a5 sl sraall 52 a3 g el (Sa W5
a1 e 550 Y eyl an¥) Alled Jas e 5,03l 4 g3l5 (D-Tartrate) Syl
C6AY) aladl o

1-3.5 K.A/dl or 2.5-11.7 U/l O eyl Laadall el =g .6
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Ll Jeany @ilivsgull ol yans mbiad) Galaid ayil) (ssime 3 S g L) Giany
el b as age ayl) Lalas (B ey 13¢) ¢ Luaslall Al (ya SES) B30 ((50-40) aiY)
22 ACP a3l (s (benign) cbivs ull 5aa) caasall layadl &lla 6. Sl sl Glgal

c o8 o) (gine Lgd Say ) (A eV L

AR I

Breast cancer.

Pagets disease.

Hyper parathyroidism.
Bone cancer.

Acute retention of urine.

p_

p kel diphal) fasa
ool sald) st ey 5538 Guld e iyl o gi

Cus gae ) gl 3 oalll el (55 535 p-Nitrophenol ) Nitrophenylphosphate

- 405 NM g0 Jsh die 4l Lpalaial) Ll

]
0
™~ OH

/o .

0 ACP o |l

+ HOH — e— + \/3\
OH
pH=4.8 3

p-Nitrophenylphosphate

NO, Phosphate ion

NO, .
p-Nitrophenol
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Reagents

Substrate buffer

Sodium tartrate

Incubate for exactly 5 minutes at 37 °C.

Serum

Incubate for exactly 30 minutes at 37 °C.
NaOH 10 mi

Serum 0.2 ml

Mix, read the absorbance of the sample against the blank at 405 nm.

: clileaal)
Total Acid Phosphatase = 101 * A test1 U/I

Prostatic Acid Phosphatase = 101 * (A test1 — A test2) U/l

t dallaall ulaad
1) Substrate buffer: Mix 10 ml of (5.5 mmol/l) p- Nitrophenylphosphate

with 10 ml of (55 mmol/l) Citrate buffer pH 4.8.
2) Sodium tartrate (200 mmol/l).
3) Sodium hydroxide (0.2N).
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