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Figure -1- Plain tube containing blood after centrifugation
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Chemical structure of ethylene diamine tetra-acetic acid (EDTA)
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Albumin: s one of the most important proteins in blood, it consists about 55% of
all plasma or serum proteins, produced in liver, functions to:

1- Maintain osmotic pressure.

2- Transport steroid hormones and fatty acids through blood stream.

3- Metal cation bindings , like copper , nickel , cobalt and zinc.

4- Antioxidant properties by scavengng free radicals and provide protection
against lipid peroxidation

5- Albumin plays a crucial role in the immune system , it has anti-inflammatory
Properties.

6- Limiting toxicity , it binds with molecules which are potentially toxic, binding
to albumin provides a relatively safe place to store these molecules while they
await elimination or cellular metabolism.



Blood cells ) WA

sl C e (5855 M ad) e %55 s o) WA JS& Blood cells a3 Wa o)
Red blood cells (erythrocytes) elpall aall wlbyS -1

White blood cells (leukocytes) sleawd) aall ciliyS =2

Platekets or thrombocytes 4iged) cilaniiall =3

Red blood cells (erythrocytes) shaal) asd cli <

23] aa¥) Ol daw (3 Cmglesaell iy o) A o (g Beie WA (e Ble A
Bac (e (OsSh oye silly Cytoskeleton sgld (S ddalas sale elpeall a3l LK 56 (LK)
P Ll vie glKE pas YLy Flexible 4l WA (e elyaadl anll @€ a3 cclifig
5 5l AU LK ggla 5 A 4 5 laaae kg slell Lene WIAY o3 6 cdagarll degY)
g ax v 05 A8 G Gl G aslll (xSl il e pSA &S Gsle 6
O lasy 125 sal 2B Bae aa Casaly aliell ) g il (e shaall Al b€ Lis (7 pum)
&b 5\es Tissues dawdl) ) Lungs ouifl e cuaeso¥) Sl Ji (b ehaal) ol oS daids
25354l Hemoglobin cuslesad) g WiVl Goh e o) ) dawd) e sl Sl

Hemoglobin (Hb) (6 sagl (g

&b 4ued ails .RBCs dyesll ol @S b Exclusively Lyas ang Protein sy s
G A e Gs0S) aSl B e g dandl) I Lungs G e Sl Ji
et fiesens o il 1 (S caall listy (pglesangl) 3a Liad ey Lungs



Heme group aygll degana —1

Globin group (Kl degaas =2

Ll Sl 8 Lghwgy Pyrrole ring Joyb <lils o) (0 Heme group agll degene (oS
Fet ganall o

Hemoglobim: is a major protein in the blood, found exclusively inside RBCs, it

carriers oxygen from the lungs to the rest of the body (ie. tissues) and carbon
dioxide from tissues to the lungs, Hemoglobin is composed of:

I- Heme group
2- Globin group
Heme group is composed of Fe?" surrounded by four pyrole rings.
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1- Lutenizing hormone (LH)

2-Follicle stimulating hormone (FSH)
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Cgaygll cpdn il Ll s e 438 Tyrosine
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H
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Normal values of adrenal medulla hormones (b)) #1405 Ciligesgd duaulal) ducdl)

32 ad WL ol ape & Norepinephrin lly Adrenaline J sew oo IS i 05
(2 pg/lL)

Ol ) el ciligarg! Aol ol

Biochemical effects of adrenal medulla hormones
sale damay lluy) glas 8 (4 Norepinephrine lly Adrenaline 1 Jsep oo JS A O
Bl Al lym 5ol liserell oda Ll (el ey cJall o cumdll Al dam
D03 83y o) c@pal) 1A Balyg awadl B)ls Ay Balup gadlly (el (Gua d paaS oY) Dlgia
gl dad ) (g G deliad Sl o bl D3 55 ekl Lalsice e Cuisaiell (ud
G g3k Al LI Cligapell oda Sld) s Y e Sl cdeliall Galias) ) iy Loge gglaadl)
S DS (sa5g Laall (A Sl Qe (e 28y e Glucose Sw I (280 Glycogen 1 Jlas
Ay R ol g lea pll b 8yall Asenill adgall L Slajd agnil) Joee i 5L
o) Aelal dhlaly L) I sandl)l e (el el (635 By sprall 53)5¥)s ulydl
il

s Gl

J das i N Glucose J) Sasg (e 0sS Polysaccharide s» glycogen 1 -1

2l B Sl (e g iy I a5 Glucose I ) glycogen

M35 o) anadl b b Y JgpadSl e By Lije 130 dpendl) Gmdeal) e i

A sl Bl Gadsall L
Lipase
Tracylglycerol > fatty acids + glycerol
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Adrenal cortex hormones 44U, o) §,88) clisep —

Cortisol hormone Js 35Sl (ysaya —1

Cortisone hormone (g x5Sl (ygap —2

Z\.dl.’f)ﬂ\ bpaudl) clgaygl {*,"L;.uSS\ S il (";Lmsx\ Lual)
Chemical class and structure of adrenal cortex
cliged o Steroids gyt gl e WS civas Cortisone s Cortisol 11 Jsaa
dals ao deaile dpwlaw clals EDB e Steroid A s (3553 .Steroid homone 4 )i
ily C10 xe Methyl group 3 e lglginly Zaadall Lag yidl SHal alie uah L Lpusled
ligasdll alme ) WS COH 5 €5 cpbe dagape bpd o Al alie (gins .CI3 i Lead
Ketone 4usi€ desena ¢ hydroxyl group-OH ibwSyils degens e (g5ind Long i)

. 51 51 saslg group

BJ

Steroid structure
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Cortisol Cortiscne

AU, &) 8ph8l ciligarg! dlbaold) oSl

Biochemical effects of Adrenal cortex hormone

Oe sy Cus (Fasting abedl) il Glsi) e Blial) i Laga 1 533 Cortisol ) (isap o
Jsallly Amino acids i) (adsall e aS) L& gluconeogenesis  3sSsll (ps<s dulac
layon Al all 3 Aibedll S S ade 4l LS 40080 S 52 (58) alaey Glycerol
Osap = U .Cytokines i€l t\jﬂ = J Inflammation <Ul@l) eods ) gag
L) el (e dalled auly e e Drug S Jasiwd Cortisone
oyl e Db (Autoimmune causes deliadl Ay Qb e daill) Inflammatory diseases
Syl pal Gl (Al DE al i dugileg s sl aal) dallaay el Jlea o

.Carbohydrates and lipid metabolism (sl



Pancreas gland (b Sill 8.8 -6

o (e gy AN IV Aakill sl (g die lad) Cagat B GILSU) ah pdsdl)

(70 gm) 3san 68 a3yy W (15 cm) Mo alsh aly clgild aing aradl
(sloa) JLAYN Addaly g8 ol Luid 2 JAY) dunjas AN aasll (e Luliful) 526 i dlisMa
J<é Glucagon (sSISsIls Insulin sy Gs0p 0 S 3L w58 &Y Endocrine gand
s e a9 N Exocrine gland Y dajas s b om0 all I ale

e G ) (Linee laly Sl o (gind) deda plae L daaiia

Insulin hormone (o) (i1sap :Ydl

e O5S5 (o-chain) W 6V Aulid) . dual) adead) (e cgilada (e (sSy Gign 8 Bl sag
Laiii el s 30 e OsST8 (Bchain) by dsd) 4wl W Amino acid sl (s 21
5yal 2sn9 (¢ Db Disulfide bonds (-S-S-) oyl 4l oyl ddaulsy Ly W1 jlludu)
Oaa Amino acids I (e (pdl G daog DGH 8Vl ) o) W Aladad) b3 Geca FNE A5,
(1 JS8) Al i

udgest) 18 ASilSia

WAl o3 J .Beta cells (B-cells) o Sill (3 daadio DA JE e Gty 38 20
dake 2@ Al Hlw () 2l & Glucose ) (g & 165) I ddain) cploudd) s p AL o &
lagad) o i Glucose J) (gsime aind) Ll o) i Glucose I (giwe lo oy 314
abls) pecst sl doo AKilSn o) ST S gl s GaloudY) O (Sl sl sa
KoY Ll oda (gad dailigy dauka @ld (S Ally Insulin receptors Add e

sl 535 o Calow
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Human Insulin

Chain B
30 amino acids

Chain A
21 amino acids

Olsnd¥) sl uadl) Sl (1) JSa
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Islet a- and (-cell Hormones Requlate
Glucose Homeostasis

Islet of Langerhans

"*‘r:‘ i

l A '
|_'|l" i
—_—
‘:“e# , g -
ff\"; L
’ Cid QidQues ﬁ -ﬁ'
i 11. _r

Healthy subjects : Type 2 Diabetic subject:
* a-cells secrete glucagon » a-cells dysfunction: secrete
» B-cells secrete insulin inappropriately high levels of
glucagon
+ Fewer p-cells: secrete
insufficient levels of Insulin

5

Adapted from Rhodes CJ. Science. 2005; J07.804.
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Alpha cell

(secretes
glucagon)
Exocrine
9. . pancreas
Beta cell ——337 A= _ ~(acinar cells
{sechat)es - . and duct cells)
nsulin "

Delta cell
(secretes
somatostatin)

Sl B g W WA 3(3) Jsa
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—:dlada

(o o @lae USi) Insulin I 508 ce Pancreas I & Beta cell by W jae o -1
@GSl e ALYl (M (5352 bae ) caloadV) e Jee B U () 39ms
Syabadll Aiajall (WY1 (0 200 53 Dinbetes mellitus
Li (5-25) UL asaa 08 a) G GdsedY) (G9ag! Normal value el (giadl o) =2
a9y oS o3l & glucose U Normal value duand) duadll o) (ggiced)
(8—120) mg/100 ml (fasting)
(100-160) mg/100 ml (after meal)

Biochemical functions of insulin (plewi¥) (sargl duiliaSold) Cailiql

—igle Jan 4l G Metabolism V) Glee 3 Lgs 1193 (35 Insulin 3 e o

I A absais Glucose I alaial Ao Skeletal muscles 4i<ell cDlcal  juian -1

.Glycogenolysis + i dale P& Glycogen
Protein J lebsais Free fatty acids I (alsial e 2]l cDlianll juéa =2

P Glycogen I ) abiasy glucose I alsid e Liver cells 281l DA juas -3
Glycogen I a1 (g5 Al claid) L Je dony Lin Glycogenesis oud dokec

.Glycogenesis » et ddac DA glucose I aligaig
(A paslS e a) plas e Sl ly) Gluconeogenesis J) dolee Laufi —4

fats agnil) @ity gucose Il (aldid e adipose tissue Jaall gl Suiss =5
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U ssiee ddis I oo oled (eedll Llal DA e insulin I Oseed JdSsall Jead) ) —6
Gignll (e dpapla Gligiee (5SSl 8 Glycogen I (e sulyy aall & glucose
) Al b agadlly

Glucagon hormone (5 8SSsis! (5500 Ll

s amino acids I (e Baaly Al e (sS polypeptide il axie Ggap (o Bl g

Wl e WheS i glucagon I Osep o8 QN (id pada (29) oo s by

.polypeptide

Glucagon ) (1sap (g j)8) A<l

alpha- Wl WA e pancreas Jl 3 duawdic WA J (s« Glucagon I Ggen ) S
Glucagon I j)# g (beta-cells Wa J& e o) 8 & M) insulin I Osapp oSa) cells
0S) gl ) fasting aluall Als & DY 2l & glucose ) ol ) Al
Slasl) Jsli ans (w2 3 glucose I gsiae gling) 1 Alaid il 2 ) Calsadl] Cosans
s WS receptors dad cDlfiuae LY aas dee (35 Osasel) 138 (after meals dd)aal)
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OsSS) gl (Abadl S (4) IS

Biochemical functions of glucagon ¢ slSosl ¢isaygl duibianSoill) Caillag)

ABlall e aall 4t viied glucose d) ) aSY 3 g3l glycogen I dad e s —1
il gl ) fasting oluall dls 3

dhs xe) gucose J I ledsnd Jlly A ljalaae M it lly s Ja ey -2
s cglycerol I fatty acids duesdll (mdsnll oo Jail s g i awall 8 ZigRal) (oa
Glifig d) Ll dibeSolll cllelal) w dule g3k e glucose ) Jeai o) 4L glycerol

-glucose J Jssi g Ally amino acids (I dsall LgilSdad 45 53l
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Glucagon H

Insulin H

I A oo-cells WD di e ol s -]
pancreas

I & betacells Wa di e o8 2 -1
pancreas

W i pRlead I Abid i s -2
233l goall gl aluall Als 8 od) & glucose

D ogime pliy) I Alaid oldl S -2
el Slagll Jolo 2 aall 4 glucose
(after meals)

Al (adall (e Baaly A e S0 -3
29 AAL e oS

ana) (adeadl e pilule e OSu -3
21 AA (5w So oo-chain gy
30AA. e osSEB-chain - 4uly

Coplll A yudgl (b B gl —4

) A4S sl 2D e g5 —4

polypeptide Jbesl ciall =5

protein JSheSll il =5

<t Ul glycogen I dias e Jeny —6

Colcally 2K WA a3 e Jen —6

glucose J A asl| I alsaig glucose I abaid Lo 14l
glycogen

g A Lehisaty diseY) Galal)

glycerol  fatty acids

e adipose tissue Jadl mudl iy -8
fats agndll (3355 glucose I (alaidl
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Serotonin (i ¢ig yud)

Laggl (ailad dii S S g8 5- hydroxyl tryptamine J serotonin (sigg el
O Gn o (el 1aa el yans b D) aag lagee e JS0 awall Gl e 55 daelan
e JUS ddiar AV Gaad) Lain duadasl) anciladd Dl Ligays 4 o ogiieay sldall (any
Gea iy ¥ 5 olael) on il B & ) Lulud) ailig) W neurotransmitter
el Oleall Ui e Gigignadl S8 & ale S L elaa 52 B e ohd] A0 Y AT Glisagd)
5 bowel ¢la¥) ¢ brain glall lLasad 5 central nervous system (CNS) Syl
(101-283) ng/ mL (gisigmel]l Luankd) dual) 6<5 Logas .platelets Ligadll Cilagiall

Chemical class of serotonin  (sigigmall Al ciuall

O Ceigig el J Eua ¢ Tryptophan M i) ‘;33.&\ sasladl cliidia (0 Oigig ) dan
.Melatonin Lf'l}:’)‘:““ g @ﬁgs L_Aku} L’SJA



|
HI_?H Tryplophan
N COOH

Hgo—CH 5-Hydroxytryptoghan (5HTP)

Hz —CH, —NH; Serotonin
X (&-Hydrexytryptamine, SHT)
l H
HO= Hy = CHy—=NH—=C=CHj
Ig\ij g, N-Acetylserotonin
1 H

cH | ] g = CH; —NH -tI:-i-r::H,
. /l o Melatonin
M
H



Biochemical functions of serotonin (yigig mall ddbia€olal Cailagl

-

: Depression syl (1
by e lund 5 CESYL Gadtl (la ekl sline cp Gisigpdl abdy s
Go S 35 5 (Opiiapdl 5 Cusiaedl Ople Ao B o) ) gl e
CQURY) 5 (pigg ) (sge (e Cpp Le s Al

: Mood enhancement z!ll (aead (2
VAl Cpend ) (50 g ladll e uasiol o (A Cuigigpall (J Lade cudf il

Bowel function regulation slaa¥) Jee s (3
igly 9 A aliy 4l Cus duecagl ) B 4RSS S a3 sl Cpigig ) alae
Catisig el (e idd Nie Dadagdl) o g B ¢ dgdll aaan (e b elady)

: Sleeping a5l (4
Ladl shial i el sgh o Gasdldl BRI 3 Al ClSal aal cyigiguadl of L
casill Je s Al g biological clock  daslsldl dcludl (e Al ggeadl

: Clotting  »Jd1 &5 (5
S sl (s B agew thrombocytes disedl Cilasiiall 8 GsSdll (pigig pudl ()
czoad de caydl Cig

Nausea kil (6
Gl V8 33 () ¢ pundl dnlal Al e Aol ale Jl5 e (yigiseadl 513 A5
Baldl zyka aayg die ERD (g Allany (el mdad ¢ Ol (2 Jggaed gladl gn e



Cytokines <luSgilod)

S Ay AbaSel GlSe o Bhe ooy WP J adll cilisSe s Cytokines I i
WAl 5 Lymphocytes 4l WIAN U8 (0 oy S YA & phly Ava (g @l
el ) (e dand) (e 8 e W) 4d<d e Dl Macrophages el
Jals 5V o 3 bl aadns . Al i) daw) Gae 5 asyll Al 5 adipose tissue
Lelidl aUaainy) b Je Cytokines I Jwad Al 3l « immune cells A1 z)lag
wlgDl dhis o Pro-inflaimmatory g™ s3ae W Cytokines J (& K dulglNlg
0o AbleSolll \gaday UKol (o5 Aeld) DAY e )il ki Anti-inflammatory
Ly cells o e —Cyto cum cdigl A< oa Cytokines dulS () .dald <Dl JB
aale gl gaum 3SR cytokines S i (Al By ¢ (AS)s) movement i —Kines

DAl

t a8 st ) cytokines ) aswd (Sa dds 5 g

1- Interleukins: examples: interleulin-36 alpha (IL-360), interleukin-36 beta (IL-
36pB), interleukin-36gamma (IL-36y), interleukin-37 (IL-37) interleukin-38 (IL-38).

2- Tumor necrosis alpha (TNF): examples: tumor necrosis alpha (TNF-a) and
Tumor necrosis beta (TNF-f).

3- Growth factors: examples: Angiopoietin-1 (Ang-1), Angiopoietin-2 (Ang-2) and
vascular endothehal growth factor (VEGF).

4- Interferons (IFNs) : IFNa , IFNB , IFNy

5- Chemokmes



Hormone

hormones J}s Cytokines J o &8\

Cytokine

\d plasma I § serum ) & WSz -1
(microgram (pg) J sasg (wlila Wle) Luws

Jil plasma I j serum J! ‘;_a, WSl 5 —1
(pictogram (pg) JI sasg Lulile Wle) Luws

pe= 109 g Pg=10"2g
pse (5 Bum Gliles e Wy 0 -2 dlee Dy poul S e @55 3laT -2

o)

W) A jrae (e Loed dujd

S @ chall e 0y -3

J9 ) Caall e (30) =3

slacall 23l J e ety IS0 WA &3 —4
cagll Ayl J e Jal
s lelee 525l tissues

Target

Aacliddl LAY U8 e gy IS W3l A1 2 —4
Lecase Llee (oa5) AN (gany Aol XS
(il (e i (10

Interleukins:

Interleukins are an important class of cytokines .. its chemical structure is protein
or glycoprotein molecules, at cellular messengers between cells upon binding with
specific receptors. (inter means between and leukins derived from leukocytes
which are the major source of mterleukins) . Generally, there are 38 mterleukin in
nature, but characteristics of IL-36 and above were partially understood.

g L) e WY g sl JE5S ded LSu gy o) didgn e & Sl
leukocytes dalS (e (3ide leukin alsies () between Ja inter abis ciald Db
38 Al daplll & aag Lugac ¢ interleukin Dl il laliel (sl ol )

Iy TL-36 I pallad) JalSia (S 3a3 o) lghe s (il (Kl interleukins J e g

(&) 3 il TL-38 s IL-37




Determination of glucose levels in blood adll (8 Sl (gdiua padi

A ) (b Y

oo Ay Enzymatic methods Lasi¥) dihl) ddauly o) 3 glucose I Su pai &
ad Gk e gluconic acid ) plasma 3 serum 3 e 3sasall glucose JI sa]
&= Jeliy & Hydrogen peroxide cimgydell 2uSopm 5l a3 ae glucose oxidase
S ) sag Jelil 1aa () .Peroxidase aiil gb ces omeSly slall sSi8 cpme SIS
(Y <abladl) spectrophotometer Jlea Guh (5 leabaial sad (i diske 82k

GOD
Glucose + 02 + H20 > gluconic acid + H20»

) N Peroxidase ) - )
H>O: +4-amino antipyrine + phenol sQuinoneimine (pink) +4 H>O

Al ueaas (Lol

opal (Y dejyew Jiaill oyaly Al Cne 2 plasma ) serum ) Jead o)y 0 dda Aiadla
Aall (8 SUl) S5 e s

& deatl piagi & coagulation il Gisal @iy (sa)s a0 die s iserum J) Jeadl =i
Jale bSY WE Centrifuge 3 les

die Rl dime Jo (oind digd B aiadh & (suy o) A cod iplasma Jl deadl —o
Centrifuge J) Slga & aagiy EDTA

LSV N L) Al Jie 3 plasma ) sl serum 3 Juaiy Pipette dale G35k oo

rdasdicea) Bgaly cioay) TG




s &JL W ST g._x:qtj BE liaaly agid plasma 1 serum J Jad A J |
T,S, B 4t 3.;)L label

blank J Jelaas daldll L5 :B
Standard el Jolaall aldll 2050 =S
ol disns alall gl T

alids slaal pipettes cluale =2
spectrophotometer Al daladl =3
Incubator dvzls —4

sl Cadledlly Jullaal :lad,

standard 3 GOD  peroxidase 4-amino antipyrine e gy @A Jariadl Kit 3 ~1
.phenol 5 phosphate buffer s glucose (100 mg/dl)

plasma J 4 serum Jl z35a =2

LY e Ll

Oe (10 pl) 5 T dasa¥) & serum 3 e (10 pl) puag & T, S, B BN ) sl aey 1
Lol A il elall (e (10 pl) peag (Sars S 4} i standard solution (owbdll Jolaall
.B

<layilg buffer (e Gs<idl Working solution Jelédll Jelaw (30 (1 ml) ilay ilay =2
SO ) e S ) phenol s 4-amimno antipyrine s Peroxidase 3 GOD

Ayl 5 s A die (30 min) 5ad i (37°C) dndall b 3185 10 saad jLaaV) -3



-wave length 23adl asall Johall xie spectrophotometer galaiad) (dd g Jav —4
(Oleal) el Jasias M) blank J Jelase Ao Sleal) dasa =5

b s o5 bl RY Jeall (B wiagi b3 8l i cuvet (S Lgd) Ciligias piag =6
& pas & sdhalh pald cuvet (AT duaV) Glgine auagi & pabaia¥) dad daudy gl

cliluall : Ll

Y Al gk e ad) & SW S5 Clua S

A test
Glucose (mg\dl)= m x 100

100: Conc. Of standard glucose (100 mg/dl)

A: Absorption alic!

Standard solution (bl Jglaal)

2V 83U (e aslae (g Al kit A daiidl ASHA) U8 (e W emae SE asles Jslae sa
coBBye JS 4 Al B B Jary g¢8 Y labal) elall (e aglae aaa A lguld

sd A standard 5 0.325 sl Atest J s Fasting »d) HeSol<1 gyl Jiasl) xie \

standard 3 555 o) Lde S€all Gaje Was gatdll s o e 380 (Ko da <0300
100 mg/dl gl glucose



L3

Determination of total cholesterol level in s (b S Joyicelesh (golna uad
blood

Principle of the assay ,Lidy) (o : Yol

Cablaall Slea (abaiad]l by A Gl ol apw Ll 8 N JoiadsQl s s
s e plasma 3 J serum ) & aslgs JSY JgadsS) ) Lspectrophotometer ()3
e ol gl U ) Lanyd Lllas Koy <l 51 o389 cholesterol esters Jg jiwed oS < i
g deliy (A pmgyngl) auSgy gl cholesten-3-one I el Jgfwdoll saud &
G (o ledaial Bad & Asle 8ol Llaes (phenol + 4-amino antipyrine) dime adlS

.spectrophptometer JI

Cholesterol
Cholesterol ester > Cholesterol + fatty acid

esterase

Cholesterol
Cholesterol > cholest-en-3-one +H>O»
oxidase
) N Peroxidase . o .
2H>O» + phenol + 4-ammno antipyrine > H;O; + quinoneimine (pink or
red)

() (:A daddial) Jgal) Lol

1- Kit which is composed of:

Cholesterol oxidase, cholesterol esterase, peroxidase, phenol, 4-amino antipyrine,
phosphate buffer (pH=7).

2- Standard cholesterol (200 mg/dl).

Ladl b dedica) FeaYly o) TG

10



udll Gapl label Adle lgde auagi losl b &5 ~1
T: (test) Leudd J3al) Joalls daldd) 4y
S: (standard) bl Jolaall Zalall 4ig)
B: (blank) <Dl Jslaas dalad)l 4,0
il alaals bl -2
Incubator dizla -3
spectrophotometer A bkl —4

abidl) &b e,

T dusi¥l b (OsSoS) Gal 8 LS s syt 5 s3) appad) 5 LDl o Tl gy =1

B sl b kel gl o Tl 35S Lgd) b standard el Jstaal) G Tpl gy

OsSy working solution ) Sl ADEN byl & working solution 3 (3 1l guas =2

(‘:;u\:{ﬂ\ Jelaall lacle kit I Jga gaex (e

Vo sbar @By de s incubator Alll 8 adags Jus A e 3
-500nm xie agdll Jshll g blank solution 1) daulsy spectrophotometer

355 et aill Jaag test (A AT) A) pabaidls standard (A ALS) A jalaid Ll —4
S s iead 1

oo 8 @ s (200 mg/dl) oo 23V O e MU Jgied Sl normal value 3 :akada

.Atherosclerosis ¢yl Aeah LU N (505 By Jgiealsl) (ghoa B 82b) 223 28] 13a

11



clleal) :lald

A A test
A A standard

Cholestrol Conc. (mg/dl) = x 200 (mg/dl)

400 s A A test J ang el aal 2 o & (TCO) AN Jg it s (s5iuna (el 2 \
o ) Cleay LDl slawiad 402l (adldll 138 (o 5l (Kay Ja <390 sss A A standard s

) B (Alaial) (oadl) AU bl (Gnn ik

Determination of triacylglycerol (TG) level in blood

Principle of the assay Wiay) udd Yol

E A AVl Gkl oall & Triacylglycerols (alaidl Geaall) LA ClapuadSl s 2y
.spectrophotometer (& Cahdl s Gyb (o dalaial Bad (Wl (sle Bae (S g

Lipase
Tracylglycerol >glycerol + fatty acids

Glycerol

glycerol + ATP > gycerol-3-phosphate + ADP
Kinase

Glycerol-3-phos phate
glycerol-3-phosphate > Dihydroxy aceton phpsphate + H.O>

oxidase

) o Peroxidase
2H;0; + parachlorophenol +4-amino antipyrine >4 H,O2 +

Quinoneimine (colored complex)

12



Cpdadl) 8 daddiall deal) :Lul

- Kit which is composed of:

1- Lipase 2- glycerol kinase 3- glycerol-3-phosphate

4- peroxidase 5- parachlorophenol 6- 4-amino antipyrin  7- phosphate buffer
- standard triacylglycerol (200 mg/dl)

Ladl B dediual Seally cled) :BIG

DSl ED il aghi e 5l Gyl plasma 3 sl serum J) Qb 2 am — 1

S BT atll j50)lb label pay Gib (o Wind
Blank &bl Jslaa 1alall 45 :B

standard solution cxldll Jolaally Lalsll dysuY) S
test lehad alyal) adll Ay Lalall Luga) T

Aiiss alaaly clal -2

spectrophotometer Al kel =3

Incubator Ll —4

(‘_M\ &:a )h) Y Jes e,

W o 10pl 5 T sV & serum I e 10l pag a3 T, S, B &3 ) alad) aey —1

B L) 4 kel dldl e 10Ul gy (Sars S 4NV & standard solution
I sy buffer Iy clai¥) e Gl working solution Jeldll Jslae (o Iml alia =2
SOl Yl e U ) (standard solution J) lacls kit 1) dlge 481S) (sll) jeeda e xlus

.i..\:\a @A:!j
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A5l 8 A 2ie 30 MIN 53§ 37°C 2 &acdall 3 10 min sl i) oy -3
-(500 nm)  oasd) Jghll xie spectrophotometer (M ildadll vy —4

catl) disud sy test solution J)y standard solution A (abgial (s —6

clleal) :lald

A A test

Triacylglycerol Conc. (img/dl) = AA-standard

x 200 (mg/dl)

200: concentration of standard (TG).

A b B Adle duaal) clidignl ol

Determination of high density lipoproteins (HDL) in Blood

Principle of the assay LiaY) L,.ul-ui -1

dilab wwp sn HDL 1 cUsul (Chylomicrons, VLDL, LDL) 4saall cliign) of

duaill iy Centrifuge I Jlea B zisadl puagy asseasinall 251< Phosphotungestic acid

HDL J & < Pipette dale b oo oYl ) &80 (HDL J e dgindl) ) sald)
Guupll 468 @ HDL s (el 03 ¢lgd

14



—> g
> | HDL

e gsine Gl
- ——>  Jiy DL
s VLDL

d Chylomicron

DA

Serum

dall) (b Aleiud) dlsall =2

1- Phosphotungestic acid

2- Magnesium chloride

3- Standard HDL (150 mg/dl)
4- Cholestrol liquicolor reagent
5- Standard HDL (150 mg/dl)

dpil b dlaieal) Bga) -3

15



Blank JI Jslaes Laldll dieuY) :B

standard solution (owbdl Jglaall Laldll 451 S
2| Ry Lalal Zugal) i T

spectrophotometer Al bakaal) -2

Incubator dazalall -3

dibda slaals Clale —4

Centrifuge 35l Ll Sles =5

U e nly s e gsinad) Serum I gl Plasma ) e die (0 sjn decd prapdd Jisiey 53l
3 Chylomicrons, VLDL, LDL : Lipoproteins 1 44 (<8 HDL 11 sa5 Lipoproteins
.Magnesium chloride s Phosphptungestic acid Il 3 (g lguw s

Precipitant cau el Jalall (e Sl aas Jasiy Cuss) Macro precipitation 3l e

3 Serum I z3a e (500 pl) xs Precipitant caoydl ddedl e (100 pl) zier —1

. Plasma

55 el LU Sl b g sy Bil) Bl day s (10 min) 83 giall e —2
HDL 1) e gind) 3880 sl (st o5 (4

V) adlS dasinl HDL A1 psil daled sshall (b 4l Jseasll & (3 @) Josiews =3

.Cholesterol liquicolor reagent
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G e (100 pl) T dusl) 3 pas Cus LAwSold) cluldll dglie cilhd guls o —4
S &) 3 HDL A ol Jslad) e 100 pl g g Bl 5kal) 8 aule Jpemal) 5 (530

Jas i AU iVl 8 Cholesterol liquicolor reagent (e (1 ml) s =5

Jobll <y (10 min) sad Incubator dicalalll 4 aagiy Tube K & clgiaad 7 =6
ool &5 DU Jobaa ddaddgy pabsiadl <l (500 nm) xe Spectrophotometer Al s sl

(A A) Lad Jausis S

clbleal -5

Ar

A
HDL Concentration (mg/dl) = A A

x 150 (mg/dl)

(HDL i ;<5

o e e

ad) B ABEQ) Alig ABAQH AL Adadl) lifig ) juaE

Determination of low density lipoproteins (LDL) and very low lipoproteins
(VLDL)

sladl Gy LDL 3 555 Gles &

TG
LDL (mg/dl) = TC~ (HDL + )
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:ldadl iy VLDL S5 s 2ig

TG
VLDL (mg/dl) = =

(200400) mg/dl (e TG N 385 G568 Ladie Guda sl pdalea)l o :ddasdla

Al B Lol g ailigagl Cliglusa pads

Determination of hormones and cvtokines in blood

Enzyme Linked 436 @ph oo ol 4 cliSoladl 5 Cligeed Gl s o
puall Aga gy deany Slef€ Jelin Je dapkll oda <55 JImmunosorbent Assay (ELISA)
Al punlly 4nd Osoell Jiar Vs (Plasma 1) o Serum 3 (& 29asdl) Antigen sliadll
Al Jeny Complex dias (psSis (Biotin I sSke Wley Kit ) ae 220 ) Antibody
@A) Cilaal) Ay acaliial b i 6 Sea (5Sug Cune ad @e Jelin Substarte i

tieg ) Akl s audis S[ectrophotometer

(i) Jaliiy)) 3jaid) sbad) aual A fa Y]

Single antibody method (competitive binding method)

W Gem a0 Jlllg aiil e Hlhe JgW cAntigen D e 8 zie e diphll sa ads
138 o) (4wsd Oseel) abie 3y Standard solution N cea &1; Serum 1 4 Plasma
) abiey sale) Al Antibody ae Jeliill acaips au Antigen + Antbody (e OsSial gal
Al e Telig Kit I gaca 83sa5al dseall Solid phase I go Uaie (58 ¢ (Biotin
&t gl iy 2 <1 Antibody ae blspl 2 Antigens 1) gl Competition (dls Juasaws
delisdll e Antigend 431 o dsmlé Buffer solution ) ddaulyy 4lwe o Incubator JI
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Enzyme 1 4camps & Ol diad) o) cAntibody Jly Jeliall Antigen 1 cple daa (psSig

.Spectrophotometer Gyh (o daduaaial sab Gulii (36 diaa )< lld e Jeliyg

Mixture from
antibody + antigen

Double antibody method (Sandwich method) zgaiall sliaal) awall Zi:a e s Ll

Slime s g (A3 2hd) zisadl e sasal) Antigen N i) e dnk) el S5
Microplate &l cilall xhull Ao dai oG (oMl Antigen J 13l jawsdic Antibody
Antigen 1 44 (< Antibody-antigen-antibody s miell cilea Kit I en 25254
Sandwich - d bl o3 ewd S Jad) e Antibody 5 e (e Antibody - Ualas
(Aeladl pe Jodl A113Y) Buffer I dlaulsy aluey Incubator <l 8 Sadll auag 22 cmethod
Horse radish (<o Wle Enzyme el cilead Substarte kol 83U &39%d) salall Janioad

.Spectrophotometer jlga Aauly dduaial 2d (i 6 e (gSg peroxidase

ELISAZL&S*' agivead 3)gal)

1- Serum or plasma

19



2- Standard solution

3- Solid phase (microplate) which contains biotin
4- Enzyme-Horse radish peroxidase

5- Alkaline phosphatase

Ll b dasiual) gy igal)
1. Micropipette (10 pl, 50 ul, 100 ul, 200 pl).
2. Incubator to control temperature within (37+1)°C.

3. ELISA equipment which consist of

a- Reader
b- Washer (Jeli il Antibody-ls antigen 4140 3y Jaxien )
c- Printer () e J pasll Jorin)
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