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The Basis of Classification of Biochemistry Medical
Diagnostic Tests and Kits

Abstract

Background: Medical diagnostic laboratories use ready-to use kits to standardize
methods and facilitate tests. In spite of the diversity of the manufacturers, the kits are
generally prepared using the same methods and solutions. The International Federa-
tion of Clinical Chemistry and Laboratory Medicine acts as one of the authorities for
evaluating, setting goals and providing recommendations for choosing test methods,
but organizations such as the International Association for Laboratory Accreditation
have also published guidelines in the form of the ISO 15189 standard. Familiarity
with the molecular basis of kits enables the lab technician to identify possible errors
and troubleshooting them. Therefore, in addition to practical skills, it is necessary
for the technician to be familiar with the details of the testing method. Common
methods can be traced back to the 18th century. The pervious literatures focused on
specific analyt and presents their differences in terms of sensitivity and specificity
while we reclassified the methods based on mechanism of actions.

Method: We searched PubMed, MEDLINE and the other databases for the most
common articles discussing the basis and theory of testing and the technical details
of the testing method and reviewed the literature by focusing on current Kit mech-
anisms.

Results: The review on the methodology of current medical diagnostic kits showed
that they are based on several methods but could be categorized into peroxi-
dase-based detection, chemical reaction, complex formation, enzymatic assays, and
immune assays.

Conclusion: In general, the method of performing a reaction depends on the type of
analyte. Therefore, it is obvious that the method of measuring rare metal elements is
different from the method of measuring enzymes. The classification of these meth-
ods can promote the laboratory science significantly.

Key words: Biochemistry, kit, Laboratory, Reaction Mechanism

Copyright 2024, Journal of Medical Council of Iran.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

Farnaz Jahanbin, Shiva Mehran, Zafar
Gholinejad*

" Lecturer, Department of Medical Labora-
tory Science, Urmia Branch, Islamic Azad
University, Urmia, Iran

2 Student, Department of Medical Labora-
tory Science, Urmia Branch, Islamic Azad
University, Urmia, Iran

3 Assistant Professor, Department of Med-
ical Laboratory Science, Urmia Branch, Is-
lamic Azad University, Urmia, Iran

* Corresponding Author

Ayatollah Rafsanjani Complex, Urmia
Branch, Azad University, Selmas Road, Ki-
lometer 2, Urmia, Iran

Email: ghzafar@yahoo.com

Received: Mar 09 2024
Accepted: Apr 20 2024

Journal of Medical Council

Vol.42, No.2, 2024

R


https://doi.org/10.22034/42.2.14
http://dx.doi.org/10.22034/42.2.14
https://jmciri.ir/article-1-3304-fa.html

[ Downloaded from jmciri.ir on 2026-01-29 ]

[ DOI: 10.22034/42.2.14 ]

ol B sacj Sulige lgad dum lez JUS

i1 ¢Sy 2 KinlojT ogle 09,5 (150"

Ul «oog)l cog)l 3>lg ollwl ST
(Sabjy @EinlofT ogle 0g)S gmuiiils ¥
Olpl dong)l gyl a>lg (collwl ST oKl
WSty ol gl 09,8 oLl *

ulpl «daog)l «daog)l aslg ollwl ST 6 Kiuls

9o 03iungs (i *

oluwl ST olisls gulodw 63l> g yiogulS
(i) Al T goize dang)l ol

Ul doog)l

ghzafar@yahoo.com 1o Sl (5Lbis
1EoP/1P/19 28 s &)
1ol /0P /o) sy udg &)l

Journal of Medical Council of Iran, Volume 42, Issue 2, 2024

hitps://doi.org/10.22034/42.2.14 [RCEY Y koL 1)

(o 8 b auditd slacas g Dl 3T (i db bt

DS

23

Lo Lt g 3,5l b sy 3le] (sl 5| Sy s clmolSiylo] time
Sgde s e Slogbs, b logas e (BUINS £55 pbyle S oo odlitl
i) sy @l 3l S olyis 4 alilell (K85 g Al end (el (gl 28
15le _olaslasts ol XS oo oe inloj] (sl by sl sl olbduogs ) g lanl s
yisie SO 15189 LB 5 1) olaJeddlygiwd 55 aBiulojl  ovwlael Mol o]
|y Jlais] slollss b 35loo 30 |y olKutiles] (iS5 el JsSge s b oLl los S
G gy S5 b eloe O)lae 2 0gMe (1SS Sl 25Y (plpliy S Sbicus g ololis
oM L8 Slalllas )3 03,5 oy whime 08 4 @y slagbyy (B agse)l Al Wil
ialed (gwyp (Shy 9 Comles Hla5 ) e slaig) ool Cil S (gl a5 wles S
w2l oo B 4iiSly puunilSo bl o by gy (i atdojl 4y bo addllas (ol > &S yo
swolXl ;555 s MEDLINE g PubMed  SleMb! (gl ol jl aalllas ol 5 1,8 (w09,
0h9) S5 S g Galeil )58 5 Slhe 0,90 0 &5 SVl il sle |y Sl
@l o Slpusile 3503 b oy g 2ol Jony gt wid S con (ilejl sl
85 )18 9 pe adlllan 3)90 (e

e S ol & 3 LS S98 (Sby (el S (wlid g (ot &8l
lross 1S5 STy e sl 41y ol e Lol s il (sla by,
@i il S b b ol b oS il el Glomis 5 el Glomis uSliaS S5
3905 oo Ll e |y otelite (slosS g5 oo

oS ol ey el iy 20> (St Ul g5 4 STy sl gy (IS sk 15 05 A
ol et i ] Eglize oy 51 (68 03151 gy b oS (5316 yolic (68 o3l o,
les S alKitlol 23l 4 Wl oo a2,

0Ty puilSe colKtslof] S ¢ conibgm 165 (4 51y

S U5 lo jLuw udg i — ale sdzo  Copyright 2024, Journal of Medical Council of Iran.
1E=PE 1 Fol Ll — P ojlosis—|E P 0595

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.


https://doi.org/10.22034/42.2.14
http://dx.doi.org/10.22034/42.2.14
https://jmciri.ir/article-1-3304-fa.html

[ Downloaded from jmciri.ir on 2026-01-29 ]

[ DOI: 10.22034/42.2.14 ]

Ladl

b lasye ol VMBS 5 a2 3 y90 il 3590 53 adgl cle ML)
golr axlllan 4 45 595 o 1) 5.5 2 53 pertee Sl g o
3y90 Sl (65 logn el 4 (g U 09 JeoSS Vo g S
Syl o (RS Tut o ) o Conl g3y (g (o)
s9dgy Ml oy yioage Sl (o 6l slod D903 S jla
9 B9 0 (65T 00 Cay yxi (slod S5 > S Y guol Ll
53, bl elozatia ale 5V claled 4y olus @S 5 lals
Ngds RS Fomb slod )3 g oad iy e’ ol ae
30zl 1 b 18 s Sy talol 5 )05 elod Yol (V)
s gz Yol sy Gielej] (slos & bn Jolono sl &S
ready t0) osliul odlel S (sla Joloxe plos s jzals ¢ I8
o b Jolore (6 LB b (LY & el Js siza (use
Lile Jsb o) Sgtal Joboro (i (3:3) )90 )3 Jolore (VL
S 3.8y 1l odlanl 31 L8 b )5 a0l 48" wimd o S8l STy
W30 gdg j 6350l pusilSie 3)50 13 CuS (slajeidg
b 4 il eyl Sy SO Wl e (65 0)I8l panilSo &S
o b bl il b 395 o0 Mo 6y i (sl oole S,
oS0 S50 008 0 (659 Lo (gl uSLeS Sbu) Cawe 03le
S S alejl (Sjglgie CMSte > 4y Wlgi e 25Ty
ielejl L dlse ol S35 6909, UMb (o ytage 5 10> (S
|y o 3] 6yl 05 omslSgen (Vb polio anl Lol
B e g Cute s By bag)ls Bpas WS o ke
oS ol g pSojlul Wl o LS g lslasT 5T a8 sl
i )l 3 o |y ol Ll g pmaliansS] LT ol
Spslar a0 i)l 3 Slas 3590 13 55 (SNl S g
SIS 5 S 3l oolital g ol i o Sy syl S m
15 S 3,Shae (A) ol il e 1 ) S ol
Do oo g cdale/Ols el (g Jad I YU slacldale
ORI g ol e plen & cble (LIEIL & xe cpy
‘_;)jojl,\slglapu 900 348y diged Cuwl o3V D90 (ol y3 b oS
2 asle oo Jobe b g <o’ JSSgp oll 2 (55loa) 9
plosil slaise CJUl 86 (sla Jsloro ol 5 jlaie O (ol lind
(1) 298

ol oS jloslisal wlilad oy ytage S 9o 53 (el Jool
o3 9 92 oXligw b 0yed ()39 (gie)l8 lge (139 (cows
alls Gls cly b M da A8 o (69l gesl a1,
b sl (So5elodie cilastiog 1 olSiulejl oS eal ialjl
5T pilis il gl iy 5 odlizad g sl Cananl
(V) cwl gl LI

UlBan g g olg2 LS

o

VN7
ool b ol ( 2Bnleil LI )3 pee slacles S (S
50220 31 oolaiw] ol eSS Jos puilSe 5 Clipas 5,Slos
295 38> o yiag s Jya> 4 porie Ll o caslio g, g
APy b pasds golilejl Oligas S sk (V)
S YUTg] a0 3,8 (chpumds 03lw g Ay diwd ¢,
(SiPplen Bl (9ey9n uiluireg (oS FT (ondon
Oyt dlox 5l Real time- PCR olSiws g (5 )MolS';55984 2SI
YUl olSms (Y) siwn b asis oKkl Sliuss
Big05 Jli] & 45 pyal 3 Alaulys 45 el LalSiisleg] ) S,

S5l ) (alondsn ilise (slayite Ol oo b Jolre
lbcaS olon 5ol 5 o oslil (clacaS (F) 1iSen
93blgl ST Lolel i e edlite] wd g &S
(V) ol (520589 yiS g

G2 85 i g ol 3] (sl goore 4 Y o kit S 4olS
O CuS sl 0 Cay yad ol Lo ol GBaa S 4 i,
S j9el Sl 2bewSl g Slgis Sl glasgerme ol
4 o3l (gla Jglmo il dcgasme o b Al 5SS 5 Jod b b
23 ol Ky Sl sl ool lS Loy ok 4 IS
5 oialS S s o alKiulofl clacuS dnwst L ojoyal (F)
o o5 0 Sl 130 8y ol 331 35 ytalol 6 i),
gejl 2,3 lawgs olSitalejl slaJgloro g dlge (ole S Sloj &
ilisen (G b Lo IS .l o sy A5 e dstd
el 55255 5 S Syl el o e gl 3 390 35
35903 Canl 5 S W3 5l o () Cnl ol €S Hgibg g g
of ke |y Gialojl slpl 5 ()leSs 5 aalllas |y olyom 59
G Jpol oles cal oY 3l (65,150 po ams plos
I 3 ol i ) G pis 55 5 393 )
3 Sl S LS o 3950 35H 11 355 gy 5
{F) 2l Sigail iy oy polsl s Juud sloolSitiles]

g ol 0> )3 Clegdge (nyieds 2 $r9pe Lo dllie pl
Dgdica 1T S Joe punilSo

& (w9,
Sl 2 e ool clagby) cnymly adle ol
Osxen )5 )13 adllas 3)50 ()5 g (J3 laeiS ]
Yo ) bewd gyl (gigdadio jogas  epe CleMbl
S slaolSyl e s MEDLINE o PubMed 3 o5 4yles
4&49 sl ‘_;Q(»L.u.ol.’9 UL.MSJ u.ol.w‘ 6&[&&59)9 6)9] Zo>

WA oyl g (g

[


http://dx.doi.org/10.22034/42.2.14
https://jmciri.ir/article-1-3304-fa.html

[ DOI: 10.22034/42.2.14 ] [ Downloaded from jmciri.ir on 2026-01-29 ]
=

o0aiig Slinlo T (bl (g3 odub

@ g b T 5l ookl b eSdes ygar CRP (S0l
b 31 5505100 sl 25800 Pl (6 yiogi g gise] U49)
D9dise byl pge Sy oS 4 Larpl el Vool

ol o251 ol (ST (gl amges Bly 53 | trgen

039248 3T Mgi bl 1 (g 505150 V-
Sgl Al oy gaw SIS (g g 6pSejlul
9 meltas by 4 HDL )3 35290 Jo S jlade (¢ pS0jll
HO, b gpiesly W5 n e dpmedSo 5 Jlade 5
e b it 045 (5 Se3Ja HO, Cale 45k (1F) o
o 5 el =¥ 5l S soled 50 Loy b o agl e JUl
u.ul.wl » .)9.;..:‘_540 odlaiwl H202 L?’L’))l d‘)" ‘_S_Lo‘ JALC U‘?‘“’J
9 ST w51 586 0w oy 5 gteel =¥ s HLO, (18
500 slagge Job 3 il shb oelsidsS o Joid ypi> 5
B (g g8 sl S5 by oS 3500 a5 o9l 550 b
9 5hwnSTy slaes 31 dxwgs 45 Canl sy @ p3Y el b))
() JS5) (V09Y5) 3,15 Alles Cnn g3 455, o w0 (51 gival —F
@ S5l GomalinaST ppw 3 555 63 P S ojluil sl
b o 350 U jlaes) S5 @3l b sl Sg)sSslS
g5 gy & Lilite o 0l M55 (g aenS Ty STy (ol

ol S5l S 31 s e &S 3950 65 o)l
w3l g )3 Jgytals Cusl (B (Jgnals g,Sojlul cr
&S 39 dST ol -N -3 -4 LundSTdS & 5l Jg pdS
H,0, ke 6,Soiul b oo 3y HO, ¢ty cpl b
SiSly cpl 53 585 B w6 b anlgs Jsls g yadS polis
als yo G (b 10 asb ol S 4 b Jo S a8 el )
Syl JgyeadS o 3l lawgs gl Jg yindS” & Conl 23 ilo e

2H202+ CHa_N"N\ﬁ’O + @
#\
CHy NH,

S5 b (ol (9, LIS

Slgee piolejl Gy S5 Olsie g piulejl 698 b Wil
Ll 008 &) 5 el slales Slulis caa | Sigel
winlojl G clal 3 das Sl poogMe 1 il el
Sygpe b sl sl islejl ogy clsie b ,Sigesl a5 cunl oY
P L&l b ol il gl ) @l) slagby, 4
Olpngngl b3yl sl (Bhrich) gul)) Gyae 5,5 saalie sl
4 by ey sl pSolul sl (Jaffe) 435 Bjpes
(Vg)Y) 3,5 o 1800 osws > Slall siauiily g wliaiss
Jie Glginy )l (St bl g5 4 (28Ty S plol b,
0556 b (o318 yolic 059 polic (6,u50jl8l 0900 &S Cuwl (g
3,509y S bo Juad cpl 45 il cglise bas 3 (6 pSojl)
w2 BUbey ol K sanadl 5 (JS

5 OgeliansT laisSly (bl 2 b yiie 1 (S 65051l
SySo3luil JsSUge CpgmalinnsT &l )5 4G gk Al oo Lol
bl oSty g dgdee Mg (JgdenienSy odigd
P b (ol JoSge clale jI padls lein ond
S ot s slooliulof] 13 (536 polie (5Sojl
Sl (glouy 125 29 o0 o3lital (5 oguSLiaS slogsig,
B> ghyld zad5e o Wl glowdly g oil Cls brolSiws b
ool cuslio & aiun 5VL aze Jb cne )3 5 YU b
AP Sl polie ) mrndS b)) Jlieyslo a it (2l
(VY) s

5ol JgUge b JsSlge S ozl 51 (B0 gyl o
9 Omole @ Ol o5 e pbl (oliend (J1STy 0digd
slodsge s pSojlul wlul s o 3905 o)Ll 55kl
LYl oo alagby, ool bl Sa8 4 g
5 AC Omolisen pSojlul Jo ol b 0pSe 50

Peroxidase
——— -~
CHa=N
N
CHS

o

Sl 9 Jg pinlS 30 puntdS (55 ¢ jS9IS Sl BT (bl 2l UiiSIg (lgasy (paosl giaigS Sulgh oy 520 68 ()59 g3 SwSl iy bjsl by -1 JSub
(V1) yiol 8w g Fernando edlio ji uluisl Jsui .Sy gl


http://dx.doi.org/10.22034/42.2.14
https://jmciri.ir/article-1-3304-fa.html

[ Downloaded from jmciri.ir on 2026-01-29 ]

[ DOI: 10.22034/42.2.14 ]

—R
9 OH »
-- 1)GK
\ OF —_—
” L
\ of ATP ey
R 2 o o o Hlu )
wo-f-0-f-g-F-04 4 HO'
on o o0 K g
+ 54
[+]
0"
LPL: Lipoprotein lipase

GK: Glicerol kinase

GPO: glyeerol phosphate oxidase )

POD: Peroxidase -~ e
o

OlySos g g ylgz jLyS

[
ADP iy
0 N7
wo-b-o-f-0- o 0, H ‘|:‘
OH O [
"o ':.\,,H_rj] HO,_ ,l 0 P OH
+ GPO on
-’-)‘,_P P Dihydroxyacetone phosphate
o “om +
- Glyeerol 3-phosphate WM, [ :
OH . N 2 H,0,
o® N
1)
e/
Anunoantipirma
- POD
2y d-<chlorophenal
Quinoneimine OH
3)

546 nm

-(19) Uil 8o g Marron ,Espinosa edlio jI gulidl JSuibs g o juutdSo 5 ol jyl gy P JSuis

b s casl b)) BB alBilof] lobs) G 5l 5]
b e IS o9y L oS 3900 Bpan b Mg slosle STy
w23l 93 4 Ol Jlio lsin Aitid (alolid BB (ot il
B3gpamd lSY w3l bl g0 o)Ll U5e s LSY
ooy 5> cpizzad 5 e Y] (5 sl
Ly mepl S epSoslnl gy cppedle LLs (YY) 5l cuenl
Slytge S L S jskay oS odalin jUjg 0 LSV
015 18T NAD 4 ossls] SSY w01 Lol NADH 5 gy
b fse 5l 6 )lne lgins NAD o o 5] oo sty

¥ JS8) 2500 23] 359,800 SESY o33l
] 5114 sl AST 5 ALT (sla 3l o)) g Al @i
39 (b GiS1y b (S0l Il Gl jUTg,s SLSY
SYMS] )3 b 3 ol (650505 395 o o3lisn] z9330 w5
bl lp sl angi Dyge (oS CYMB] 4 Bgye — I8
9 Ob bl dicelal Tal 5leel il @byl b AST o 351
VI3 S) o el S & il jode > @l sSUSl
Al el 09,5 S JUanl gdly )5 (Sly nl 9 s
sy Gl a3l Cllid  o)lre lgin o Wl liwlYIS]
e g8l 53 )8 (b)) e polas |y SLWIST (g5 coi
5L 51 5 4 ok Ll NADH oS, SaS 4 clilyljs]
NADH jiSly oyl (b g oo bl &Yl -L 4y 5 3,15 3939
9 035 y9 > sy NAD+ polae 09 o Joas NAD+ &
S @l e xSl 4 pegli Y slagge Jsb 5
ol Sl o liae )0 @l (YY) 09 0 ais by Sloj o3l

(F UK ) ol ol S lade 9 AST clled 4l5ae
oiSly 3 AST (sl sl il oY1 (g pSoslil sl
ol Jasl g VIl adandlyy il g watice oY1 (L3

(VA) 298 o 35T Jg il 4

b JopmalS jl oy (glospuol lind gyl 5 (55051051 (o o
JordlS pgmslionS| (sl 9800 20T JgpudS s 9
ol wlols HO, (s,Soflul b & 3980 Jols HO,
S ol oy @ oY sl byl 5 alone LB 4y S 5
Y'o)lm.f} u.:)f )2 I Q,:‘ &S Conl H’Y J”M.lf lewl Lgl).g
25 S8 4y S puuelS it alpo Sy )3 11 095 aly s
(¥ JS5) 3950 a8 gyl

29 eS| S5 ol CandlS SO gliml (6 uSojlul Capn
380 Dygo Sl ml SeS 4 Sopghinnl grslins]
Jpame ol S 5 bl dedie oosnVl ag e oS
SpSoilul g (Db L (V) d9dee Mg G ()FgsenienSTy
D)5 o pasuie Sy ygligwl polie HO, Hlade

S50 JoyuelS L HDL )3 39250 JoyualS (s pSojluil (sl
9 H,0, sbxl 5 JopudS Ggralins] 29y 5l 5 LDL
33 gl 095 g0 o3kl oy o 3] el K8 L o] o
&S las LDL I 1) Jg S Slgs a8 sl (2 sl (sl Jgl>e
Lles gl HDL 1) g S wlg laad L

B 3Tt V¥
&S amd ol b 4 Mg e o3 el I S g pSosll
G ol o b cwloads JSKis jlad o 81 o el
odlazl cbT Sb5) SO el oyl lgin b 3513 g0y
o a3 565 cdlad (¢ uS05lnl Giso oyl )3 aSls yd Kb e
&lg 5 el Lialesl Gua g pyws 13 JS wo ] ylade ¢ <l
w23 S e 4l B 5gus so odumtin w3l cdlad lade L) p
b STy (639050 Hls 3190 )3 34 st wpl clale b

[


http://dx.doi.org/10.22034/42.2.14
https://jmciri.ir/article-1-3304-fa.html

I[ DOI: 10.22034/42.2.14] [ Downloaded from jmciri.ir on 2026-01-29 ]

—
P

o0aiig Slinlo T Lwbnl (g3 odub

% Catalysis method 1: LDH enzyme

Lactate Pyruvate

N A
—( LDH )=__

'

NAD* NADH

L% . +
A 2e +H /

-
s
"
o
]
H
]
£
2
-]
=
b
=
K
=

"
240 280 320 360
Wavelength (nm)

oJlao .jl U“L‘-‘3| d&“‘ Rury °*-°-‘53 -"-" ) NAD+ 3-*19-‘ k:r."?f.jJI 9 C'|9.}:!;! L5|J-““-'" o lel J'DLW JUJSJ-"-.,“") sy k_-r.‘L.!JJl Ui'QJ > ds-‘”
-(Pr) Uil ,Ses g Rosat

2-oxoglutarate + L-aspartate —

Oxaloacetate -+ NADH + H~

AST

> glutamate +

oxaloacetate
MDH

malate —+
NAD

g9 Karmen huwgs osub glsgl Ggy e 6885 332 53 NAD+ 395 (ol jl 9 Sl jluwT sl pimmga 6311 Jolis AST Lyl gy -t JSuis
(PEY1 06 Jus g il Ses

Oy 3Bland W 057 a8 cunl (6y9D0b 4 p3Y (V)

(FUSE) col ) SIS alie 830
Sl byl s il Kjks alS
B wls (Y8) wibie @iie sbase 5 Mas 4
S o8l mpl cdld b)) el s isSTy cn oo
Slawd F— 545 g osd oolitwl 595 gm0 yand gl ATP
Slawd F— 5405 w3l Has 5 Slawd £ S5 5eb 0 b
ool cldld e snias lis &,k 4 NADPH jolie &5
Y+ zso Job NADPH lde (5,S0jlul (gly bl o LS
o5 iyl a5 counl ol angi BB 4G 5gd 0 odlitwl yrogil

]
HyC
C o -

3 Slyyw 95 0 Mg Slaligls g Sy wl,bglS g8 WIS
NADH (] JU8 ;3 g 395 o0 Ll GSY -L 4 +NAD g2
S3zoe Jsb > )9 2l s & 390 hia +NAD &,

(BS) sl 015
sl oo 2T 5 oo 01 plosil o 31 STy 4o
aSJle > 09 objyl sl polie b 3ges oS AST ¢ ALT
w3l Jie Glsiny ol Sglite ol b sl Lo 3,50,
S gl (ol piwlghnd oy 4 ok 31 )3 jblaws I
(Zn) gy 3l )98 8sS lgim g 35l 00 Ik ) LS )
ST polie b)) s Sl > wled oo odliinl s juie

35 Jggrwigind Joame Mg G joie lptugn 295
i)l BB gl ¥o0 B ¥V zgo Jobo )3 45 35000 S,

& ALT T
DYJ\F;D s O H;,L\")LGH N 4
- (] 5] (] P

MiH;
L-alanine a-oxoglutarate pyruvate glatamic acid
9 . HGQ  OH
DLOH
HLC o+ MADH &+ gt ———- +  MNAD®
. Hye ©
pyruvake Dh-laciate

(Po)uil ySes g SUN adlio jI uliis] JSubs cumds 68a8s saz 53 NAD+ sudgs ALT o)l Givg -oJSuis


http://dx.doi.org/10.22034/42.2.14
https://jmciri.ir/article-1-3304-fa.html

[ Downloaded from jmciri.ir on 2026-01-29 ]

[ DOI: 10.22034/42.2.14 ]

Enzymatic cleavage

Ul)Ban g g lg2 LS

— o alkaline-
I phosphatase
0. N— —O—Ji‘-O’ o = (O,N- OH +HPO,*
\\ // o +H,O pHS.5

p-nitropheny] phosphate
(colorless)

SUBSTRATE

Phosphocreatine + ADP_ CK

p-nitrophenol
{color)

PRODUCT

9 creatine + ATP

ATP + Glucose_HK . ADP + Glucose-é-phosphate

Gé6P + NADP+ _{gé,li"il_?mtl;\;6-Phosphog|uconute + NADPH

+H+

§ 3SoIS o T 395 el iyl sl e J3T UkiSlg g oulejul Jo8 o3l ylgass NADPH sugs g jlusS sl jS 2bjsl uivgy v JSoi
Pagld Gljlows 53 jLjg a0 Sldws

anSd 5l e 5 D9 g0 edlitnl Taulilg s sand fueliglS
Ol gy ghad (Glyamdy (pmaliglS—y) GGT a3l bawg oy
Jb ol b sl e sls £+ 9o Jgbo 3 45 5 sl
Lyl g Jlo Glgins sl o0 ke 55 (6503 (slal g
o (S ly (o Wilgi o0 45yl 9 Y (uS2)S V" Joligls
gl ¥V e zge Jgbo )3 9398 Julil 905 ¥ (uS'90)S Y= g5

NJS8) sl s (s

Complexometry (¢ ywgusuoS g,

SOy Sl byl g eSS Sl b (s poguSliaS 2,
2Ll gl i) 5l 6)%e gy st e Sl
Min-) (Sase Slge (sl 1) lam g, el Olg 2L 4l a7 a8l oo
Gl 7 ylao iy (erals

Fe?" L o 5500 oslitl "onio b o5 jl ol b)) e
C,,H NNa,OS, eS8y opl (obord Jgopb 3o LSl
2k ool lags ol Gl Jl U8 & cul 1S5 4 p5Y e
990 (il ln o (gl Lo &8 355 b (il ]
Sl 1 a8 098 Ll Wb Fe?* o Fe¥* piorod 9 o0 odlaiul
$ee e Jab 3 ctissim ] eSS 95 o3l SippoS
(V) col ()59 o (gl piagil

39 oo M3 )l sl > 25 (GOPD) U5g,0umd lawd 5~
294550 03litol gl (gl (et sl el ol )l 3l 9
2958 lgins NADP g [ytugr lgins Gland 7= 555l5°(VA)
NA- lsdo 45 355 o0 NADPH g5 cawo GSPD 3l j9> 5
S5 4 p5Y g b odnlie ol clled 4ad8 & jg0 > DPH
223 o S5y ol uSleS S NADPH 5)lg0 5 (3 0y ol
Aoyl 2ol 3590 508 4 o S5y 55 sl 3 3l g &S
w2 3] dgxeS Camdg oy Ui el ¥ U aids Vo (b S5y
VJS.)

Pl g e ool omy (slpge o 1k b)) sl
SoUgeS = V=g puls = RAC = Ju 2> ~O- VoVl g
b jpdn 3 o Adbioe 'yl — Jidoy9)) e = 15—l
Ordoagiy Jen 9 sl S U585 Llog Sl a3l b 5 L8
ol B jogil OVY zge Job 3 yd cuS 5 S (o0 My
9 Y Pl oo (gl ytumgus S 5l Mool w31 o) sl ol
| ysgus 03lo  BIS Dgu5 oo 03laiuwl &y jou Sodle (3 -A Juidgyis ¥
i slle Jisiln SV Juboys —F 5)8 Y lsie cos
5555 95 = 05 o Mool 33l 136 o oS 295 0 S
el Gl (gl gl ¥ed zge Jobo )3 45 39500 J5id

— Lol olitgs Sl by oeelisls v mpl bl e

V. L-y-glutamyl-p-nitroanilide
. Ferrozine

\. Di-O-lauryl-rac-glycero-3-(glutaric, acid 6-methylresorufin)-1,2)"
Y. B-2-chloro-4-nitrophenylmaltopentaoside

[


http://dx.doi.org/10.22034/42.2.14
https://jmciri.ir/article-1-3304-fa.html

I[ DOI: 10.22034/42.2.14] [ Downloaded from jmciri.ir on 2026-01-29 ]

—
—

o0aiig Slinlo T Lwbnl (g3 odub

(e b i A0 Sl a3 (S g aeailsca

& - o~y
CHy

/\(O(CHz)‘|CH3 DGOR
O(CHz)11 CHy
Lipase 1 + HO

N

/\[ 5= o =] © OH

'O(CHz),1CH3y CH.
&"-Methylresorufin glutarate
1,2-O-Dilauryl-rac-glycerol l T
_N
&'-Methyl fi Q aH
-Methylresorufin . o on | + o= < Glutaric acid

OH (=]

CHs

(crie o8 guish ) Dhsal a3l (IS 5 ailSa

2 — CNP — G3 + H,0 — maltotriose + 2 — chloro — 4 — nitrophenol

— glucose + 2 — chloro — 4 — nitrophenyl —

a — D — maltoside

(O 3 ) ) At 5 Jaali g8 LalE a7 (A1 g psilSa

Gamma-Clamyi ~3-cartony—4—
nircanido 66T

H

)i

Ny ,OH
[ N w:,
?\"‘ o

Giyoylghycine

O _.'l.)
(1 NP uU—N.
0 L a - HQ )
Ho Wy
3 L*)
HO™ O Nt

Gamma-Ghamyl-glycyl-ghycing  3-carbany-4-nitrcaniing

Jl sl 5 JaolighS WS g jUuol gl o T buw (Gl giSlg puuslSo g Suiiuw gl Jiugw A JSib

(8 JS8) ol b3yl BB yogil OF+ g0 Jobo )3 45 3945 o0

(52 bound (S LoeiiS g 33 sine (5ol
slaiiSly polel )l g op (lapsie I i Sbj))
MWoW\QQY&9¢§U&ﬁ)J4§Ml&w
oS byl sy Jaffe @8l oy, Jle olyin 29 g0 ateS
Lol Sy Byro &5 (dme (s wand (S ploguSliaS’ (59 S
Ui &S Lled oo S5y adgi g oo olend (ESTy (pisl ST L
SO L5905 e )3 yiogili B+ zge Jobo 3 S0) Ol St
255 oS 5 A5 s g3l (o3l Sldgus 900> )3 (g (o
& g olowd (ESly SO (e 45 Db co (g gl 4l
On9y sl bl sl o ansl sl e edl uSLaS LS5

sl ()9 ol b jepl B0+ zge Job 13 298 2]

BRO-) Gyao jl (0w diged 3 35290 59y e (23] ol
Sg—d e odlil MO-PAPS-5 (C H, BN Na0,8 HO

177719 27472772

s yiogli VY B OFF zgo Job 10 59y b odle oyl (uSlioS
ol ()98 o>

P S 5 opl agd e odliul ol badly il e b)) can
Ay o LS ]y (555058 uSliaS S 5 o jato b (o Ll8 laxo
ol (plolids LB 2egili OFF zge Jobo po &S

55 eS9n JUg5 g cmegd] (6 S0jlnl ull Col udgs 4y piY
Sxoilsl (gl Jle i 23,5 o 2 (s tegusliaS” 09y 4
oS 390 0dlatnl °c S Jj9)S gep sl Jsloe 5 meadl
JUg5 e (55:50jlal (gl (pizman D9 o0 uSliaS Soms]
oS 29 o0 olatul Cu?' (gl (Byxe jl oy (bg) 1 (ngx
) S5y bl cw QLB PH 3 (359 b uSheS” S5 L

0. Bromocresol green



http://dx.doi.org/10.22034/42.2.14
https://jmciri.ir/article-1-3304-fa.html

[ Downloaded from jmciri.ir on 2026-01-29 ]

[ DOI: 10.22034/42.2.14 ]

5 e gpaSlias

Ferrozine

Bromocresol green

xylldyl b]ue

UlBan g g olg2 LS

il i i
Br—Q-N\\ (CH2)2CH; O L S
N N $TR oY R
\ o=c //' c=o
Nao (CH2)3S0O3Na pr:./ -
C—R R—C!

99 12 9 20940 o juao 159 BT ol jyl ag2 (5 iogamSIueS gy 4> e3laiuwl 390 bS5 .9 JSuib

(et s GRSy (ST sl s

Diazotized sulfanilic acid & bilirubin

Conjugnted bilinubin

COU!—I
H4C, \ H4C, CHz

Dummed mlpl:a:u]n.

2 Azobilirubin molecules

Picric acid &creatine

OH
H NH O,N NO,
N—(
+
o N\CH3
NO,
Creatinine Picric acid

NaOH [N
—— -

O,N
Chromogen

beosis (sl Sy I eslaiwl b gy ol 9 ¢uisl S (s uS 8131 .1 o JSuis

C reactive (protein (CRP)  soSdes obj)l Cuud 93 gl o0
& oot yFigadl Ghg) 5 sl SoS 4 AVC (gl san
(FV)8gbm b))

el 2Lyl clp ond ool sbasyy ) g5 LS
35 plie G3S l oo (ol ol oglize i ol (slasly
o9l &y Yol g o odlawl mg/dl sy 5l W yuundS (655 4
g a 03l international unit aslg ;I layes 351

Sy a0
P 6Pl gl eiple o cuwl ol (Sl adlas ol mls

o 5| y39bogyol (L)l sl &) Byre &S conl S5 4 p3Y
(Ve JS) 28l ge 58 T50ks LS 5 )3 35290 (gl S

S o 9 gimosl %9
5 etaan K55 8 oled (s &8 SLS 5 b)) Gl \/9.91
Y Cclacuns LB 55 (ool ) onltnl 3¢ o oalisunl (e3b 5l
Ly (A Yl S Nl co o) oS gia] (Slacans
Slgs oo Cand 1393 puiloj by D)l 299 By & Lol il
il (oS dews gla ybg, 3l 1V WS Hlas Sie b1y la b))

[


http://dx.doi.org/10.22034/42.2.14
https://jmciri.ir/article-1-3304-fa.html

I[ DOI: 10.22034/42.2.14 ] [ Downloaded from jmciri.ir on 2026-01-29 ]
4
4{

o0aiig Slinlo T Lwbnl (g3 odub

&3ln dLas

o il
Lol o3 cél,s <! d.Sb@};: %) s L')i‘ L Ze 09y d‘)g

bgialejl polol o 25w > 2L e
Al WS o g9y (skio MolS Jaol 5l 90yl oYU cpolie
oo ploxl )3 b w8 o oS olStylo] iS5 & ol

il el el slallas 28 9 s

OB Mg &Syl

ol Ll pb b 4 B g5 S Lo oy

&l

-

1. Lumbreras-Lacarra B, Ramos-Rincén JM, Hernandez-Aguado
|. Methodology in diagnostic laboratory test research in clinical
chemistry and clinical chemistry and laboratory medicine. Clin
Chem. 2004 Mar;50(3):530-6.

2. Naugler C, Church DL. Automation and artificial intelligence in
the clinical laboratory. Crit Rev Clin Lab Sci. 2019 Mar;56(2):98-
110.

3. Armbruster DA, Overcash DR, Reyes J. Clinical Chemistry
Laboratory Automation in the 21st Century - Amat Victoria cur-
am (Victory loves careful preparation). Clin Biochem Rev. 2014
Aug;35(3):143-53.

4. Warner M. Diagnostic kits and the clinical chemist. Br Med J.
1980 Feb 2;280(6210):329-30.

5. Guiding principles and recommendations on labelling of
clinical laboratory materials: a WHO memorandum. Bull World
Health Organ. 1978;56(6):881-5.

6. Whitby LG, Mitchell FL, Moss DW. Quality control in routine
clinical chemistry. Adv Clin Chem. 1967;10:65-156.

7. Lyons KE, Fouhy F, O’ Shea CA, Ryan CA, Dempsey EM,
Ross RP, Stanton C. Effect of storage, temperature, and ex-
traction kit on the phylogenetic composition detected in the hu-
man milk microbiota. Microbiologyopen. 2021 Jan;10(1):e1127.

8. Tholen DW, Linnet K, Kondratovich M, Armbruster DA, Garrett
PE, Jones RL, Kroll MH, Lequin RM, Pankratz TJ, Scassellati
GA, Schimmel H. Protocols for determination of limits of detec-
tion and limits of quantitation; approved guideline. CLSI EP17-A.
2004;24:34.

9. Jhang JS, Chang CC, Fink DJ, Kroll MH. Evaluation of lin-
earity in the clinical laboratory. Arch Pathol Lab Med. 2004
Jan;128(1):44-8.

10. Mohanraj DD, Sara DS, Ramesh G. Labour Welfare Mea-
sures On Employee Job Satisfaction Of Lab Technician During
The Covid 19 Pandemic. Int J of Aquatic Science. 2021 Jun
1;12(3):2805-12.

11. Delanghe JR, Speeckaert MM. Creatinine determination
according to Jaffe-what does it stand for? NDT Plus. 2011
Apr;4(2):83-6.

12. GLENNER GG, LILLIE RD. The histochemical demonstration
of indole derivatives by the post-coupled p-dimethylaminoben-
zylidene reaction. J Histochem Cytochem. 1957 May;5(3):279-
96.

13. Yang HS, LaFrance DR, Hao Y. Elemental Testing Using In-
ductively Coupled Plasma Mass Spectrometry in Clinical Labora-
tories. Am J Clin Pathol. 2021 Jul 6;156(2):167-175.

14. Dhruvaraj M. Role of peroxidase in clinical assays: a short
review. Journal of Clinical Nutrition. 2017;3(2):14.

15. Krainer FW, Glieder A. An updated view on horseradish per-
oxidases: recombinant production and biotechnological applica-
tions. Appl Microbiol Biotechnol. 2015 Feb;99(4):1611-25.

16. Saito Y, Mifune M, Nakashima S, Odo J, Tanaka Y, Chikuma
M, Tanaka H. Determination of Hydrogen Peroxide with Phe-
nol and 4-Aminoantipyrine by the Use of a Resin Modified with
Manganese-Tetrakis (sulfophenyl) porphine. Analytical sciences.
1987 Apr 10;3(2):171-4.

17. Fernando CD, Soysa P. Optimized enzymatic colorimetric as-
say for determination of hydrogen peroxide (H202) scavenging
activity of plant extracts. MethodsX. 2015 May 18;2:283-91.

18. Warnick GR, Remaley AT. Measurement of cholesterol
in plasma and other body fluids. Curr Atheroscler Rep. 2001
Sep;3(5):404-11.

19. Espinosa-Marrén A, Laviada-Molina H, Moreno-Enriquez A,
Sosa-Crespo IF, Molina-Segui F, Fernanda Villasefior-Espinosa
M, Antonio Ciau-Mendoza J, Alfredo Araujo-Ledn J. Serum Fatty
Acids Chemical Characterization after Prolonged Exposure to a
Vegan Diet. J. Food Nutr. Res. 2019;7:742-50.

20. Zhao'Y, Yang X, Lu W, Liao H, Liao F. Uricase based methods
for determination of uric acid in serum. Microchimica Acta. 2009
Jan;164:1-6.

21. Hemalatha T, UmaMaheswari T, Krithiga G, Sankarana-
rayanan P, Puvanakrishnan R. Enzymes in clinical medicine: an
overview. Indian J Exp Biol. 2013 Oct;51(10):777-88.

22. Rosati G, Gherardi G, Grigoletto D, Marcolin G, Cancellara
P, Mammucari C, Scaramuzza M, De Toni A, Reggiani C, Rizzuto
R, Paccagnella A. Lactate Dehydrogenase and Glutamate Py-
ruvate Transaminase biosensing strategies for lactate detection
on screen-printed sensors. Catalysis efficiency and interference
analysis in complex matrices: from cell cultures to sport medi-
cine. Sensing and bio-sensing research. 2018 Nov 1;21:54-64.

23. Mayevsky A, Rogatsky GG. Mitochondrial function in vivo
evaluated by NADH fluorescence: from animal models to human
studies. Am J Physiol Cell Physiol. 2007 Feb;292(2):C615-40.

24. Karmen A, Wroblewski F, Ladue JS. Transaminase activity in
human blood. J Clin Invest. 1955 Jan;34(1):126-31.

25.Sun Y, Gao G, Cai T. Enzymatic characterization of D-lactate
dehydrogenase and application in alanine aminotransferase ac-
tivity assay kit. Bioengineered. 2021 Dec;12(1):6459-6471.

26. Levy M, Heels-Ansdell D, Hiralal R, Bhandari M, Guyatt G,
Yusuf S, Cook D, Villar JC, McQueen M, McFalls E, Filipovic M,
Schinemann H, Sear J, Foex P, Lim W, Landesberg G, Godet
G, Poldermans D, Bursi F, Kertai MD, Bhatnagar N, Devereaux
PJ. Prognostic value of troponin and creatine kinase muscle
and brain isoenzyme measurement after noncardiac surgery:
a systematic review and meta-analysis. Anesthesiology. 2011


http://dx.doi.org/10.22034/42.2.14
https://jmciri.ir/article-1-3304-fa.html

[ Downloaded from jmciri.ir on 2026-01-29 ]

[ DOI: 10.22034/42.2.14 ]

Apr;114(4):796-806.

27. Dorobantu |, Radu M, Harangus L, Corol DI. Synthesis and
Characterization of the Enzymatic Marker Nandrolone-3-Car-
boxymethyloxime-Alkaline Phosphatase to Be Used In Elisa
Technique for Assays of Nandrolone from Biological Samples.
Rom J Biophys. 2007;17(1):45-54.

28. Luzzatto L, Arese P. Favism and Glucose-6-Phosphate Dehy-
drogenase Deficiency. N Engl J Med. 2018 Jan 4;378(1):60-71.

UlBan g g olg2 LS

29. Pehkonen S. Determination of the oxidation states of iron in
natural waters. A review. Analyst. 1995;120(11):2655-63.

30. Mohabbati-Kalejahi E, Azimirad V, Bahrami M, Ganbari A.
A review on creatinine measurement techniques. Talanta. 2012
Aug 15;97:1-8.

31. Whicher JT, Price CP, Spencer K. Immunonephelometric and
immunoturbidimetric assays for proteins. Crit Rev Clin Lab Sci.
1983;18(3):213-60.

[



http://dx.doi.org/10.22034/42.2.14
https://jmciri.ir/article-1-3304-fa.html
http://www.tcpdf.org

