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The principal function of biochemical tests

Screening Diagnosis

Detection of

Subclinical disease

Confirmation or rejection of

clinical diagnosis

Monitoring

Prognosis
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Important factors which influence biochemical variable

Factor Example of variable affected
Age Alkaline phosphatase
Sex Gonadal steroids
Pregnancy Thyroxin (total)
Posture Proteins
Exercise Creatine kinase
Stress Prolactin
Nutritional state Glucose
time Cortisol
Sample diall

csthall HLaadl Aadle duad) 0585 of i
el aal) e Jallas ela Blal ksl g LDl ol Jeadl) e Jllatl) adias (gl
el il (Soal) elaal) Jilally ol Julla) Laf dad cllliag
ddeld 8 (Lol asaalisy Cliad 5815 8 50b) s SladWla aall Jy xe Pladl) caias
.ol ALY AST
Agiad b Aaaall B 0sS 5 AY Al ola¥) ey of el 8 delel e iy
CYISY)s EDTA i daaly Bpem Abla il ) 525 of oS Wadll o) 6 adl pan o)
Ll sy asuallS ae lasty of (K cdigaall CHLEAY] ey Jaf e i3 (galiaeS lariiicud])
APl b Auladl 038l
HIV 51 C 5B Gugyb e duglall @liS jUaia¥) dlle clie Jalas (ol dals cillabaa) Sy
Sample analysis 4l Julas
da8a5 Accurate dhgiass Sensitive dulus 5 Specific dics (s8 dadsall) Jdail) dayla
.Precise
-Quick to perform lasy) dayug Simple daway Cheap das) (5 o i elld ) dlayl

2



assallS 515 ans e L Lgld Al o lpaey Aadpall SULEAY) (e degene sha) DL e
cabie e padd 8 ub Glaslee Sl o oSa gl bl Do SISy Jead) clinds
specificity 4= sill
0 (apal dpapdial) dnhall w)ladl) i specificity doegill e
Aaplas) @l el Gl OS ) Akdal) Al eVl aae ¢y Al
Laeall dnladl VAl aae

= dacgill ‘_*gi
S AglaYly dgdall duld) VAl 2

True negative TN
Specificity = -
True negative + False positive TN + FP
True negative TN
Specificity = =
all without disease TN + FP

e 16l lly Lad elaal agil LSV 039 ek Lalls eland) (alasl) i (o 3% 100 e sill
VW IS o Dliels Alggan Lehuiad oSai % 100 e il (Y QLERY) e 3,56 Lidaat o)) lhasyg duc sl
Ll sy doulies 28 yee lole caas SN Lli dagaiall

celadY) e Q) aud Adlad) daegil) (3 5LaaY)s

Sensitivity duluall

S Pl 3 Y A Lange eyl IS 1Y) Lad il aall Gand e ola) S slas) gl 8
a8 53LAD) cilaniall Sl (Al igaYl

Op Al o LAY 13 Lulea i) ClebaYl dalh jsel e uell dipl Duleall o

K Lldly Aiaal) Aulasy) VAN S Y Biaall dulay) gl cld cylal

= Al
TP TruePositi ve
TP 1+ EN ~ Truepositive + Falsenegat ive
7P P ,
TPLEN all with discase = Al



oSar %100 Gaulenlly ducsill Aijee Load cans GV GLaa¥) e 588 Wbt ¥ ooy Lualual)
LAY dulay) Lagatall Glial) JS Gysiel 13 A ggan Lghuaas

TP

“ TP 1 FP

ADall aad dulan) dadgiall pilul)

Accuracy and Precision (bsall) 4k gucaall g 431

il sl ) A8yl A cllaadld) Jalad daall tolaall P e daiKdiTruth
A8 y2all 820

Wl (Truth s 4a8all e Ljpas :Accuracy duhgicad)

oAl b Bye gild daall e Jx :Precision 4aall

Ll cpaigall xe (S0 a3ld el gl Precision s Accuracy ol palail) adiee xie
el it Guina Legl oplaad) Gl Jallailly

aly IS dally elidl) (Sl (5)9 peall (1

Aaal) o g 8 lulil) (o aliiod) Loy Lola 2283 (s 2l (e Laliiod) gitully

2l e lgde Jeans AV drads po Jabens o WS clals dapnall QYY1 ae (S Likalasy
o) ) duled)

(Cargll Ly 4l L slasinl s precision Yy accuracy o Goill Ayl Juadl (0 N,
el 23,000 e (sl Truth ) 3 i Ga

Precision 43.l)

cdad o Jyeaall Lasdiead) @lglly Gylall dullad dapa sl dldas dilee & ela) B A8 A )
.zl 4 Reproducibility 4S5 ey L g
Lhguad) oo b Koy 70 e aDA e daass 53 cla) ol 52520 Precision 48 (3l
geat daiiil) Baga0 3la Ally Accuracy (Lanall)

Inaccurate Precise Accurate Imprecise

=
y:
@

Inaccurate Imprecise Accurate Precise

The ‘dartboard’ analogy can be used to illus-
trate accuracy and precision.
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Diagram of a Gaussian (normal or symmetrical)
distribution curve. The span (A) of the curve, the distance
between the mean = 2 SD, includes about 95% of the
‘population’. The narrower span (B), the distance between
the mean = 1 SD, includes about 67% of the ‘population’.
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Point of care testing (Near-Patient Testing)

A particularly important benefit of Point of care testing (POCT) relates to the rapid
availability of results to optimally manage the acutely ill patient.

POCT application:
- Side-room tests on urine and faeces
- Blood gas analysis

- Small chemistry analysis (often providing blood gas results and common analytes
such as electrolytes, glucose, lactate, bilirubin or various combinations of test results)

- Blood glucose analyzer
Biological causes of variation 4ydal) giliill & DU daaslgad) b

- How do results vary in health?

The concentrations of all analytes in blood vary with time due to diverse
physiological factors within the individual. There are also differences between
individuals.

- The important causes of within - individual variation are:

- Diet

- Time of day

- Posture

- Muscular exercise
- Menstrual cycle

- Drugs
Between — individual variation 2_2¥) (s aDIY)
- Age
- Sex
- Race

* Reference ranges

This range is determined, in practice, by measuring a set of reference values
from a sample of particular defined population.

In practice, blood donors are very often selected as the most readily available
reference population.
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Quality Control In Clinical Laboratory

«precise dzdy caccurate daguae o< Al LI Jdail) dayla o) gyl Gl e a
-Gl dajug Lot yg Ao 5SS o Jming .specific e gig sensitive dulua
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Batch or
manual

Avtomated
confinuous
loading

(85% of samples)
Hematology

(15% of samples)
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cemedl Qa8 st Bl Adgse (a0 aSH AilanV) aaladl e BlalY) ey Y
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Lhis sy ccumulative-frequency histogram SIAll ol ISH zgia (10 lgle Jguasl)
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r The shape of a cumulative frequency
histogram will always have the rectangular
Frequency Histogram | bars getting bigger as you move to the right.

Example: Start with the smallest interval
(75-79)
and add. 4+6=10:
10+3=13:
13 +2=15.
15 is the total number of data entries.

Math Scores  Frequency  Cumulative

75 -79 4 4
80 -84 6 10
85 -89 3 13
90 - 95 2 15
Cumulative fregquency polygon for grades
listed in freguency-distribution table,
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Y saley)
Finie ay Gepall e e 4l dilad ADle lgin Led daji Gldaadl e degena of Gl il —
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OB Caty Claasall
Sample data.

y=mx+8
bt ol
1.0 2.6
2.3 2.8
3.1 3.1
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cldand) (e e genal djliaall ClhadY) 5l e giall Ajladd 2285 4

Oshagie Gn Wilaas) Loy iad dual 5 Gy clla OIS 1Y Lo 8 Guadl aadndd ttest ,laals -
sl e oie ganal Canline (il

we can only estimate it with the sample standard deviation S and transfer the X into T

which does not have a standard normal distribution. T follows what is called Student's
distribution.

rA-#

Sin
we assume that we know the standard deviation (6) of the population and

transferred the X into Z which is standard normal distribution and use the z-value to
estimate the confidence intervals for the population mean p

X —u

ﬂ-f N F standard normal distribution

~ t-distribution [t = mean

- —

The formula for the two sample t-test is:

Tr= L’
&

»

+

LAty
oo

- _

Fealc (sl sas - Ol dujbiaal) Cildlai¥) agan 45,lal padiey F-test JLI3) o
oY) Gl ClaiY) gass g SV (glaall CalaiY) g SL Gua = (SL)Y/ (5s)?
Clipall 4lan) cluldll ws )l 3$all gy aaiy :Degrees of freedom 4al) cilajs o
O (e de gana (e B3gAL
> - )y
" 2 dcganall (8 (Hlaall CalaN) oIS 13

x is a value from the population, m is the mean of all x, n is the number of x in the
population, Y is the summation.

tob LS ddlpde die (e und o (Kar linal) Gl Ll d

- y{zcx— =)

r— 1

o =

X is an observation from the sample, x-bar is the sample mean, n is the sample size,
> is the summation.

e When this principle of restriction is applied to regression and analysis of variance,
the general result is that you lose one degree of freedom for each parameter
estimated prior to estimating the (residual) standard deviation.

e Another way of thinking about the restriction principle behind degrees of freedom
is to imagine contingencies. For example, imagine you have four numbers (a, b, ¢
6



and d) that must add up to a total of m; you are free to choose the first three
numbers at random, but the fourth must be chosen so that it makes the total equal
to m - thus your degree of freedom is three.

e “there are n — 1 degrees of freedom for error."

Sources of error Lil) jilas

¢480 58l culgilly ccalibration 8ysteall ads cdariindl Gljbadd) Jic cdusthadl cilblasdl JlAa) -

¢l LaaSl 2ga3 4013 ailad —

cayhSally ¢ dnaguzmaally ¢ HeaY) pladiu) -

OSar ¥ Al elaally didaill eUadf ¢ Slaal) elaml cAasldl) eUad¥) eselall oladl cilaadlall olaal -
¢ gl

tplidl e g Al dalall ) -

gllam Gl cllee s dadal)ll Gyl b dua sl clyplaill =

Random Error  isall Basy

2 sha) die cllyy (laall Sl aasll ) wdsil) (e clgadsn (S Y Al ciliny o2 Uadll 50
Abliie Gigyla eca Ll £ael lgliall (e pdia

Clagaailly Wyas 404 aaey Hlad) diph 4Y bl Lals sfien (e Adlsdall olball Lan o
daa¥) oda Ll e aiy LS o V) Adldall cadY) e Galddl) Gl (g .ddidadl)
LA gdiall

Lol Bae iy Gaadly Aial) Canes 1SN Aflsdal) elad¥) e Ak -

ehaly sadinall aulidll Jaad) Blas ST BLail¥ly cdlihally ccuynlls ddlpdall sy (ali] (Sass ¢

Random Errors - lbadl)
X
X X

X X
True X X X X
Value X X X

X X X
X
X
X

Systematic Error oagia) Usil)



* An error which, in the course of a number of measurements of the same value of a
given quantity, remains constant when measurements are made under the same
conditions, or varies according to a definite law when conditions change.

» Systematic errors create a characteristic bias in the test results and can be accounted
for by applying a correction.

 Systematic errors may be induced by factors such as variations in incubation
temperature, blockage of plate washer, change in the reagent batch or modifications
in testing method.

Systematic Errors

True X

Value

dlaal) claastl AS)a Bagad) L) galin
Internal Quality Control Program for Serological Testing

internal quality control i)y 83sa Ay #3lai aladial e JAI) sasall A8)e maliyy aciny
Gyhall slasiul ey Shewhart Control Charts e duly agwy Jleg «(IQC) specimens
) uesil A5Lasy)

Internal Quality Control Specimens 4alall sagall d3d))e ~ 3l
e ol sjke Ly i) idall Guealid) gl Jseae e (1) L) 1QC I 23l calls
Ngie U0 algd) L) eV ) (pain o6 e L1y has @ljlina (2) 5 o(Rmpen

Shewhart Control Charts

A Shewhart Control Chart depend on the use of IQC specimens and is developed in
the following manner:-
* Put up the IQC specimen for at least 20 or more assay runs and record down the
0O.D./cut-off value or antibody titre (whichever is applicable).
* Calculate the mean and standard deviations (s.d.)
* Make a plot with the assay run on the x-axis, and O.D./cut-off or antibody titre on
the y axis.
* Draw the following lines across the y-axis: mean, -3, -2, -2, 1, 2, and 3 s.d.
* Plot the O.D./cut-off obtained for the IQC specimen for subsequent assay runs
* Major events such as changes in the batch no. of the kit and instruments used
should be recorded on the chart.
Shewhart Chart

8
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Warning rules 4ipiai o |g
Warning 1asp : It is violated if the 1QC value exceeds the mean by + 2SD. It is an
event likely to occur normally in less than 5% of cases.
Warning 23sp : It detects systematic errors and is violated when two consecutive
IQC values exceed the mean on the same side of the mean by £+ 2SD.
Warning 31sp : It is violated if four consecutive IQC values exceed the same limit
(mean £ 1SD) and this may indicate the need to perform instrument maintenance
or reagent calibration.

Mandatory rules 4ka) x|

Mandatory 13sp : It is violated when the IQC value exceeds the mean by £3SD. The
assay run is regarded as out of control.

Mandatory Rasp : It is only applied when the 1QC is tested in duplicate. This rule is
violated when the difference in SD between the duplicates exceeds 4SD.
Mandatory 10x : This rule is violated when the last 10 consecutive IQC values are
on the same side of the mean or target value.

Analytical Techniques and Instrumentation (s ) siial) 3 5¢a¥) g &ldat g hal)
dagall Jsh goia gl cinhal) (ulsha —

Concave diffraction Dz lamp In double beam design, the energy
9‘?‘9 of the light source is divided into
o ——— | two with a half mirror so that one
\ Entrance Mirror passes through the reference
. o e side, and the other through the
Ext slit | . sample side, which I& unavailable
Filter \ with the single beam design.
-\ SInce the reference-slde energy Is
. Egmu Lens also incident on a detector,

- —D—H photometry Is carrled out on the
Half "\ Detector 2 basis of this signal. Therefore, an
maTor \ Lens energy change In the light seurce

Mirror —0— - 3 cah be compensated to ensure

stable measurement for a long
Monochromator ou%mem time.




Analytical Techniques and Instrumentation AP aladdiulg allatl) (3 gl

¢ Spectrophotometry and Photometry gl pebaally ool gguall (il

¢ Electrochemistry R EPVIN|IVEN |
* Electrophoresis Swesh Bl
*  Chromatography Gl

* Analytical Techniques for POCT (Point of Care Testing)
(Cmnal o sl Aubiall sng 3 leaD dubdatl) (3l

Principles of Clinical Chemistry Automation 4% Z\:. iyl claassl) zoalaa e
Steps in Automated Analysis ¥ Jiail) ¢5 2k

e Specimen preparation and identification Aigh Gty zigaill jucani
*  Specimen measurement and delivery Ay z dgaill Ll
e Reagent systems and delivery lgitulg 2aa\Sl) Cile ganall
* Chemical reaction phase el Jelill ol
* Measurement phase odll ok

e Signal processing and data handling Glidasall dallaag 8yl dallas dolec

Clinical Lab Instrumentation (sl Jgidall 8 dasiicial) 3 jga¥) ang e
Amino Acid Analysis i) paleal) Jidas Slea
o Aaadieeall AtV 35gal) Tasa saiay
ipala Llo L) sleal)  Jdas
darbag o8 dasny adall Baue Alulu)
wakaa¥l Juadl of ey ¢ %2 110 3 A
pladiuly ages Ao il ddaal)
ion- exchange lsa  Jiba
L) palaall 4aas 2aadg ccolumn
Oaougiil BAIS aa Lghdia Algadal)
Qb WS, e A pinhydrin
Al aleall) e audiy

Amino Acid Analysis 4 (alaal) Jalas
lelu 8 -6 alia day sl e 3355 o

Jleukocytes slaanll &b Sl 5 platelets Clasicall cuiad 2y g dahy jlued) Lo Sl de 35 o
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Thin layer 4&d)0 4kl e Gl iany) aiall dpadddll il Gl sl sl e
.chromatography

LY palealY) disd e o) Gl oSl g 2 3lall ja 381 el 40l 0 HLEAY) adiad
«cation- exchange bl ) s ol e chromatography <l iVl LginsS paal
HPLC Sy apl) Bl Gl piiny) aladiuly sl

& ) ol Dl Al @l HLialy & clgillitne aal ol Al (mlaal) sl s8Al) el .
MS (58 Glladll 5 GLC Jilud)

Jelity JSaall g3V Gus ol Jpasils LaSll 8 diaa¥) pabeal) oyl 3odae (San o
A sl e Couetill ge Jelill 45 ylay 5l ey 3V g i) (meall

Aminoacidopathies sy (alaal) cidie)

Al paleal) COELY rare inherited disorders 326 A3 s <l jlaal

(PAH a3 4deli (e 5 (ali) (PKU) Phenylketonuria L s: o siS Jaid *

.(homogentisate oxidase * _=&) Alkaptonuria L s O syl *

branched-chain a-ketoacid & u=il) Maple Syrup Urine Disease «aall ol yi 4l ¢l *
.(decarboxylase

& U5 & ¢« cystathionin B- synthase 4leld Caaia) Homocystinuria Los: Ofivs sa st *

.(Methionine J (s« 1 jlie! Cysteine I g Lkl

e QAT e aaii deare 4 5 Y W) Renal Amino acid Urea Liiall 4 6 dsisal (alaal b )5 *

(Ol A Ao 55 L) 5 ihall i) e 58

Electrophoresis (A<l (Sl

Gl pailad vaaty Jadl s d0LeS Jad diyl 4 celectrophoresis (JlyeSl (Sl

cAdgaiia
Applications Al (Sa ) Ciliadat @

Biological and biochemical research tool, Aoaglong L Al Eigay ol —
Proteomics, protein chemistry Pharmacy,ofissd) ebaS digan 4 4V aa ial -
forensic medicine e &l il & dueal Al -

«Veterinary medicine (ganll lall 8 daaal 4l -

«Food control plakll 4 b dual a1 -

-Molecular biology &iall daglend) b deal 4l -
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Three Basic Different Electrophoretic Procedures

Electrophoresis Isotachophoresis Isoelectric Focussing
...._[..... - qI
"ra = 9 [oeD ©Epla
: et E i
= =1 = p
: e, 2 i -aan-ii
l - =3 e S8 S nl
g S -
-+ - -+
® = A
- =B
Homeogenous Buffer Exotic pH-gradients
Systems e Isoelectric point
Electrophoresis in: equeal velocl*t?/ ampholytic
1. free solution electrophoreslis compounds
> rti i discontinuous roteins, peptides
PSUPBOTUNOENG ol a buffer system ocussing
- paper. cellulose acetate

folio
+ starch gel. agarose gels
+ polyacrylamide gels

1. Electrophoresis in Free Solution ‘

Grundelektrolyt

Principle: continuous procedure
sample und buffer flow is
vertical to the electric field

and to the separation direction.

Pufferstrom

Applications: soluble compounds
cells, viruses, bacteria

VVTWAVWITWVVWNINVY

_-—
Elektrophorese
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1. Electrophoresis in Free Solution

fusegd-Silica-Kapillare
Capillary electrophoresis ' N

L. o ] UV-Detektor
Principle: 20-30 cm capillare Elektrode Elektrode

) 50-100 pm
potential 30 kV
power supply 10-20 uA

Elektrodengefaie

Application: Analvtical methods
Micropreparation
Sequencing Spannungsquelle
Mass spectroscopy

2. Electrophoresis in Supported Media

Paper:
high molecular polysaccharides, large pores
Cellulose acetat folio

only charge dependent, clinical analytic

Starch gel:
hydrolysed potato starch, not reproducible gels

Agarose gels:

polysaccharides from red sea algen, after boiling gelation starts during cooling down,

polysaccharides helices.

pores: 150 nm 1% gel, 500 nm 0,16% gel not toxic, easy to prepare, horizontal gel

immuno electrophoresis.

Polyacrylamide gel:

chemical and mechanical stable, monomeres are toxic pores (5-50 nm), good sieve
effects, gels formed by copolymerization of acrylamide and N',N-methylen

bisacrylamide.

13



2. Electrophoresis in Supported Media

Non-restrictive gels

0,16% gel: pores 150-500nm
Mobility 1s only dependent on
the charge of the molecule
clincal routine: serum proteins
Immuno electrophoresis
aftinity electrophoresis

Restrictive gels

1% gel: pores 150 nm
protein aggregates, DINA-
und RN A-molecules and
fragments

Agarose-gel |

HO CH,OH Q. OH
-0 -‘é o
o \/O o
OH

2. Electrophoresis in Supported Media

o=t oHon

] ] |
Acrylamide Cm0 +
|
toxic. 5
Methylen bisacrylamide
CH.
Polvacrvlamide-gels
chemical and mechanical stable
goodsieve effects.
Acrylamide is toxic,
pores width limited (800 nm).
gels formed by

copolymerisation with
methylen bisacrylamide

Restrictive gels

small pores: 5- 30 nmn
mobility dependent on charge
andmolecular size

~

}_"”!_Q_!'

£, CHcn,~ O~ Gl QN = O, i Oy e
(|:=o (‘:gn €=0 C=0 C=l
— [ w, M M, Mg
'|5“z
Polyacrylamide-gel P
~CHy- - CH-14CHy~ CH~CH5 CH— CH,~ CH—
- b e o b e
= = =1 C=0 =
] : ] ] ]
L]
[ N, . N, '|"l
(Hy
+ |
™
i e
Eree Sl G O Ih—0h - =0t cHytH
=CHy- lI:II l|:=u (i:_o
HyN—C=0 N, NH,

2. Electrophoresis in Supported Media

Restrictive Agarose gels

For large molecules like protein aggregates, DNA-and
RNA-molecules and fragments

“Submarine” standard technique for nucleic acids

separation

o

robe

Stained by ethidium bromide, very toxic
MSDS sheets: weare cloves
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Juaall clisis ) Normal Values 4yl al
-J 9§ 8.6 —5.4 :Total Serum Proteins i<l Juadl) clisig 5

.Js f¢ 5.6 2.6 : Albumin gesdV)

.J /¢ 3.5-1.9 : Glubolin ¢pliglal)

pdl B oSl ubiglalisalsy Multiple Myeloma  sxiall (gsil) ajsll 8 (Al oligpall Al
.Sarcoidosis Syl «Macroglobulinemia

a8 Lle cubglall Lam (Hodgkin's disease (Saase sl i A gl gally
Acute ol sl gl (Peptic Ulcer 4dwzag)l dayll (Hypogammaglobulinemia
il L2 ¢ Essential hypertension qwluy) adl Jaia Laji (Nephrosis sl «Cholecystitis
-Congestive heart failure Sy

+ 02l (sausl) cupel) Dehydration  <aliail) 18 Gaagal¥) 3

Malabsorption  absia¥) esw @lePie  Malnutrition &3 eou b Cpagl¥) el
Infection zell <Trauma <)Vl <Hyperthyroidism &l by «Pregnancy Jeall «Syndromes
.Congenital deficiency s¥sil g2l IV fluids 2ysl) 8 Jlgw cllac] <Burns G sl

Spectrophotometer Atomic Absorption Al alaid) Cida (ulida

HE B il Jlead 138 aadiy
‘.,’.'I‘._I)‘S.'II tu\'l abaia iy
atoms < 2 e 53 el
.molecules iy jak e Y

e
-

plasialy 13a st (Ka ple S Baie 4050 Alas aage G3ne o Aladl dual) (ggins of
B e Ball i LS £ibasl Jaly i) alasil gl sl

53l alaall 555 Gubil Ly w385l Ay e sy dulia ik U GaliaiaV) il dulie a4
et dgadl (10 (e Jlltrace elements

Spectrophotometer gl Cishal) (uliia

Detector Serahlervereiniper

Gitler

Linse Wallram-
"' g Probe | Lm_‘ ® Lizhtquiele
A . Il * -
N . )/ ~m— tr
Dispersion device A s Spali = [} :
NS \ s Spalt
Entrance slit N A d

KRS Verschiul
' /[hndnnarray- L
® Ditoctor Deuteium-

1512 Dioden Lichtquels
Source 1,25 nm pro Diode)
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A dal e elge - astall 8 ulelall plana lgaaiiioy 41k spectrophotometry (Jsall Cauball (il
il (358 Rl (b seal) Cilall el (s el i) A wand ol e o) Sl B
D5 A Sie dagha gyl e (Sall Calall (uld el il Lvisible il i ultraviolet
5ol B Jgia Cika (ibie Beal @llling L1940 e & LAY Sleal) caSi Arnold Beckman

sl Bsdy Jpall Gallaall B Jsaall Caidall bl e

Diode Array

Dispersion device

Entrance slit

‘ Sample

Source

S

5230 Ual (e deuterium arc lamp —a :eguall (xas UV/Vis spectrophotometer aaiicn
(= a tungsten-halogen lamp —b 5 (190 to 380 NM)UV il 38 Jlaall 3 dl<inall
-(380 to about 800 nm) visible spectrum il Cinhall & A<aal) sall N

Cuny caiifis oty Bplas Jaie S5 i 8 Jagll e aady e Linearity Ldadll e cads
dage Job alatiuly @lly (Aling 20 Aske dallae ladinly Ll e 32ail) (Sars .Beer (sl ai
LOsll) GlIAl alae Y aliaie)

Blood Gases a) & jl& (ulde
PN g Leatitl) B8 DIy aall b Gleane (UsSe clilia
@ Lsad) (SLAl o) PH 5 o) A5y dcasang cCpmgyuell )L S50 ijlad yued 25 pH -
il saaall dallaiy c(gpiall aeally Lalall (7.45 — 7.35) pH 1 sl i Jlas cliling 7.4
Slall Al y (65 7.6 e 255 7 e S pH a0l -4kl Gaass Al L)
e =il (6l oy -Henderson-Hasslebach alalaal aall ciile Jlae dallas (e 3238 HCO3™ —
Oe @l -pd) 3 05l HCO3 ~ 835 g pains PH I (8 beals s of S0 HCO3 ~ (b piaglas
ol caliel pme Jab ol (5lS L e sdle aaiy pailll HCO3 7 s lall 5a3ga 0055 8 (yilal)
e Aagl) sy sllae] dai sale oay iy ST 058 HCO3 — 80b) L ccahall e (oSl sl
NaHCO; 1 Jskw 5245 5l cchaal) glgil (ams pe Jlall 58 LS cAaDlll
coeiitl Jidl) A Wle 5% 5203 CO, Aais COp 35S Alalsy 8yile 4iad (ol Sy PCO; —
Lilly .metabolic acidosis aa) (alealls pajaal) diseill L e aaiid Leadll) Lol Ll
40 mmHg 2 pCO2 RREPYA
85 o Lsedl Aaill @lig O2 355N dlanlys dlia aall 3 e ) il Ll :pO2 =
Llal) JSlial) sae e pO2 I (s aning . 85€ 2y (pankYI sllae) e pO2 I 52L) aniiy 1100
~Aaeaiiilly dag3 )
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Flame Photometer ¢! <iall (ulda

Flame Filter Detector Readout

Mixing Chamber

psfullly (Potassium aswsbisdls Sodium asmsaall 5815 Guedl oglll goall (white andiig
asollls cCalcium asuedlSl duglae 3 ddladiod (o WS Laill AL 2030 ~ilye dauls, cLithium
LAahde e lia ¥ lsa * Barium

On Asgesy Bl asdilly agaalislly asasaall 3SI5 self (Saall (o graaal Lppudl Y
Bskia gl esun ilike Bl Da

Aglsell ADADl 3 b (omg iall A B sl sloglls nFian LAy i pac Abilul) diell 3
ool gt o (o 23S S 20y gl Gl Ly el o Wlgina iy Gus Olall
gl e

UL digatiall gl o3a uat Ladics gl Shan il ilig SN Juains ¢ Bl calall (ag
lglla Y il 53gms 5a1me dage Jsh 4l s IS8 Lglh e g 25 gl e (ol ejal

."ground state" dluy!

Loy RES LaglgiS (gulal 4 Immunochemistry System  eliall Sl alaill ax
Adle Aauls LIS i gy Sl LipWls Ao gl clingll A28y clad) Slaly cela¥) ddle
c@edl aaall Jala gl Al clileall 56U
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Al (e Sl ek US canly iy 0 il e de i A Zuaad) 5eal) Cieada sl
sl Juts reagent iy Al &L (sl duall aai Bpled) lgd Lo ebill adied)

.Cuvette

Nephlometry ! .l

Light source

Focused light

S

Dilute antigen and
antibody suspeansion

Scattered
light rays

Dretector

o pia cpn ladesy 3o a5 .1gM, 18G, and IgA Gligiue Gl delial) ale b daiia diisha a5
coSaiall pguall daaS bl 5 (e (Al

OF Tae aan oy o dad) dlew Y cdpad) chasd) 8 ey IS8 Akl sda aasild
Baxsa dugl sgall maenty Jindl) A€ Gty clgn Dbl pguall e ddes (slae b Bl cilinall
(22,3 75 4l 70 sale)

aeS B @ ey (i) (B aead ) deas Y das gy e 3aSh M i gie G
cSban inie dauls Alggaall Sl Cpuady Aaglas dnjal (o el S pa (liy intial) ssunll

a5l Gaaal) s sk e iall ciluglial
Immunoassays and Nucleic Acid Probe Techniques
Immunoassays d:clial) Cluliall o
s sl .are Laiipg antigen vl e antibody aall sgia o Lo liall daglad)
e Wy aa o) 05 of oK plaiaY)
Unlabeled Immunoassays dasusal) & doslial) Glulial) o
Immune Precipitation in Gel Slgll (8 oliall cueiil)l —
Detection of Fluid-Phase Antigen-Antibody Jiludl jehll saie—aca Cilates C2iS -
(Nephelometry <l L.l Turbidimetry Sl (xl8) Complex

Labeled Immunoassays 4a g gall daslial) Gluglial) o
(3H, 1°1) Radioactive Labels Leled Allad) Slugl  —
Enzyme Labels 4w yy) bl —
Fluorescent Labels altwll silsll  —
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Ab fixed to 4 D O Agin sample

golid phase
(imgen) o (unimeren)

‘Y YY YY VY

I
PryvrYyry

. Substrates for
rrri -l =iisA ouy
E¥ [ ]
atel \‘

S gL =

Gparyiy) e Liall dulial

() radoiabeed ot () raco-aboted G o
Q) nonabelied GH O non-abeled GH 6 o
./ antoy | V

\/

|

Competitive Immunoassays dwdlill Lie il cilwlaall
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(ELISA) iYL basi sall o Uall Jiaall Aelia o

Enzyme-linked immunosorbent assay, Name suggests three
components:

- Antibody xx!l: Allows for specific detection of analyte of interest

- Solid phase (sorbent) (Jieall) lall ) ghall: Allows one to wash away
all the material that is not specifically captured

- Enzymatic amplification =¥ ssaaill: Allows you to turn a little
capture into a visible color change that can be quantified using an
absorbance plate reader

ELISA J) claladicd o
f(vaccines at;&fm, a||ergie5 Creaaiill Q\J‘A) Alacaly) Gl se uld -

Al Gl Y1 HIV delidl 5o chepatitis 280 clgll) cilu s il (2 -
¢(venereal diseases

¢(pregnancy Jdesll) 45 se yell c¥asill Cais -

.(cytokines LS giwall) Alad) Al Gilecal ol ol -
ELISA J\Advantages (»las o

.Kit format <Reproducible <Quantitative <Sensitivity

Relative sensitivities of tests (approx)

Usual operating range

[Ab] or [Ag]

precipitation
immunoelectrophoresis 10 pg/ml - 1 mg/ml
double/radial diffusion
immunofluorescence 0.1 - 10 pg/ml
ELISA (colour) 0.1 - 10 ng/ml

(chemiluminescence) 0.01 - 10 ng/ml
radioimmunoassay 0.01 - 10 ng/ml
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ELISA J) JLid) cilllia o

(2 AaS 2 ol CaSS i 1)) R i
(e A 2and ) CRES i 13]) e am -

(Aala) ol Aule aal i ) 4 jlee dillase -

LAY de -

Faliall L (5 52 5y Gl e ae 28000 ale ¢ jlell & o milba -
() Gk Jile -

YV 3OS s m iYL alas i -

Al Ll (spectrophotometer (o soa <l (wlids) ELISA s )8 -




Sandwich ELISA

.= sl Al (oSl acally ELISA I dagia Jls

HHlehd.l.mhdu *ﬁ*
Y 2% h YY' HRP

+ —_—p
\\__// \_-'—/ Incubate

with antigen
Immobilize antibody bl . . .

to solid support Detection WM
M@ Incubate with . .
enzyme linked
gecondary antibody . :
S W Target Prm'ln

P ; IHI IHI/ Eapture Antibady
—
Develop with
snzyme substrate
and "indicator dye"
S = enzyme substrate
P = product Sandwich ELEA
(a) Indirect ELISA
—> —> —>
wash wash wash
ANA
Antigen- Add specific Add enzyme- Add substrate (S)
coated well antibody to be conjugated and measure
measured secondary color
1 antibody
(b) Sandwich ELISA
wash wash wash ”\ f.\
\\ £/ \\ £/
I I
Antibody- Add antigen Add enzyme- Add substrate
coated well to be measured conjugated and measure
secondary antibody color

(c) Competitive ELISA

W ¥ A| - =
wash wash

Incubate A

antibody with 4

antigen to be Add Ag-Ab Add enzyme- Add substrate
measured mixture to conjugated and measure
antigen-coated well secondary color
antibody
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Data Analysis <bharall Judas

¢ Standard Curve in Excel

— Insert chart
£
— Insert trend line (logarithmic) gf
* T-test j
<

— Ttest (arrayl, array2, tails, type)

0.5

Sample Standard Curve

0.45 4
0.4

0.35 +
0.3
0.25 +
0.2
0.15

0.1
0.05 +

« absorbance
——Log. (absorbance)

y = 0.0583Ln(x) + 0.3858

0
0.1

1

Concentration (ug/mL)

The standards concentrations is specified on the x-axis and the reading of
each standard is specified on the y-axis and the standard curve is drawn.

- Emm- i sy -] . - . -
RLTT = T
1
0 -
= 0t -
= »
= -
- -
= -
a‘.‘ a4 r
P
a5 -
o 1 T v 1 1 1
a =0 18 50 00 250 300
Yol urme
e a @ EX
o STD (Baifier i : Yokuare v e s g 0 BT T ]

=0

The calibration curve relating well volume to pathlength

Jlaall (8 daiil) cuilS 1) (g jbmall Aadal) (e Ba gl A8l e Ale 58 5 G
Agla 0 9S8 daill) 8 dadiaal) Kit 3aiad) B Jasal)

This standard curve is used to determine the unknown concentration of
each sample by finding the opposite concentration to the absorbance.

Absorption
nm

Concentration ng'ml

23
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AN pdalaal) — :\:Uj)“-“ 2\:13..3:.“ ¢laasl)

Enzymes <lay i)
Z\:\ i sd) Lgilal il g

cAalall lgaalpdy lasy) Chupas @

lganty Gilaidy) Chuban @

«Dlayy) GlSH)s e

tlanyiDU Aoyl doaa) o

Sbladl) ¢ haiudli sisal YY) Ghatedli sl Sk Glimg yuga GBS GLS sl -
Sling pugas iliud 6 — 5Solell ¢ Slall) ¢ Plaa¥l ¢ Shiuails Jaalisle Lalall cdumantl Sblcadll (sl
delall ol akis Jas o (9 dugal) A8besl) cBlelill i Liess danglon Cliggp clayy) o
LU Bl (mis P e Lbes)) COlelall ladiy ashi Ay S dan ) dlgd o O
e lall

ek sl eolal) (I s deadl) 8 Wl el ag clgrses avall daidl 3 Cla) g
DAY 8 (a5 da 8 S ) s

Cl3sdd ol dee gabel passn 8 W suie 058 dead o LD il @ligies ol Gl
Aaala daaglenyd

toe lay) b .

sl ¢(ribonuclease LiSisull (fie) sy aiy aoe Al (5l 39550 (apoenzyme) sy e —1
.(hexokinase s LDH Jis) )5ia

Jalsally . asiy) Aol Lygyein 05 M5 a3 cofactor aclud) dalall edi sy s ehn =2
adY) laclue Ll .activators el e agiiral ol 25Kl a)lsd e cigeanll e sac Lesdl)
B ey @ any) M Jais (NAD Uie) digiac scliss Jalse 48 CONZYMES dazarall a3l
itgladly ABU el glay) [ sasl cBleln e LIS Y dysya a9 @poenzyme
Belidl) daa (e Apands Bygean e SN Gidag dladgay allaiy Jalg )l J<isg isomerization
AMP I ciliida (e a3y cSlkads ¢ any ool Load auaig

Lsaia residues cYLE aa ofily 5K ae Jeliy active site Jlad adge Ao ayi) IS (giny °

Aes diel Gl



/ Substrate
P e 7
H

Yy

(Jladl) adgall e Cilida cavity g g allosteric site Sbjistl aige o aiiyl gginy
sl ) Al el 05 el daliia cilisis ) dadi of oS

Al palsds o alel g oo Liui (Saiy caslgll il e eyl dibiae Jaf cllia
o3 o Glhay il daslidly  csolubility Zsbisily ¢ SlpeSl (Dol A€l (el
International Union digall sluesll Joall slas¥) o<1 cisoenzymes cilasjils i) aul JISY)
JKEY) Wl L aalgll Juad) Juad saawiall JIKEYL Laasill 038 uas 5l of biochemistry (1UB)
JaYly Clale i) (e IS peadts chanjl) Giie Bl e aali isoforms aydl dbiledl)
i) gy alsi Al b oyl Abladl

Hlghuialy clas iy daus *

Gy 5 . (Olys «Olisyl) ase 5T 4D Ll lileas ¢ Substrates Wb, elewl oyl e

Mg () o) aSld JIE L dasl Gty o Slinguen Glunsl) andy) Ay ge add)

(81 4) "EnzymeCode" E.C axY) ol aladiu) o Gunall Caieal)

P AP

(e sl ¢ dgala ) delall aa e Jy (1 %

() 5 ) Janl e 0 (2

() asDl (aldl Jaal) e Ju (3

eyl pald ) e Ju (4

ol ey s 13

Oxidoreductase &Yy saust) cilaizs) -1

ECi 1 iy ey - 0IS) Com g oYy B2V el Jasgs

3

*

3

*

.
%

A —_—
NADH + H* + aaall  <=—— NAD' + Jsa8

alcohol dehydrogenase

N T

ok
Fla )l 8 Bac.sl Lo aly 3.3 . =55
5_’._3 NAD"" PIEP= N



Transferase 48U cilai) -2
ady ccanSlly ghadlly cauaaly) LAy (sl dnlal LalIS (Gmgl o) L B Jis
- JaysSlally SNy JauS50 <)
EC: 2 o235 L Sa
HexoKinase JGS s3Sa
EC:2.7.1.1

Pt I N

B Ja3
G 9iad A_\S_’as 3 a3
Hydrolysis dgalall cilaii) -3
lagidly Y1y ) dgaa g
A pIEY SGlidl) Pl Ll
EC:z3.1.3.1 EC:3.2.1.1
Jas) ; dgata e Agata igala  Agala dgata
o el - F Jugs gis Iy
gy s eSS

Lyase Sl dsail) cilayd) -4
.C-C «C-0 « C-N «C-S ¢ Lyl 3 g « Bl (o LilasSl) jail) g3 Jasgis
EC: 4 ) e

aldolase ¥ sall
EC:4.1.2.7
cc

Isomerase 8pljal) claszi) =5
— Gaall S (Bgphe — Opihe AL dnbeaslly daniglly Lyeadl SLSlaall duil) cDlelinl) Jawss
Al
EC: 5 axY) ayey
DNomag il joa 4 98l
EC:5.3.1.1

7

gt s Bac.sy )
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Ligase auall claizi) —6
.C-0 «C-S «C-C

EC:6 ars) laje)

PSS CoA J:‘5_9.-!='$J="

EC:6.4.1.3

==

=Ly o
ol cOo,
Cc-C

alasiy) palss
SHhally Jlaad — Frsa 7 it ) Galss g %
LA, gl il Ade W) gl o
:PH %

e Lyldl A e pp O

e Jan U4

el pigdl) b dgadigl) cLAN dnal Jas O

Jas Lmitie ff Adle pH 8 a3 w0
ey A=Y

Sl i) 21 -

There is no difference in the free

| energy of the overall reaction (energy

| of reactants minus energy of products)

between the catalyzed and uncatalyzed
reactions.

4 Free energy
{ of activation
1 (uncatalyzed)

ransition

N

Initial state :
(reactants)

Free energy (G)

1 Free energy
| of activation @&
] vzed) |
Y 7 Final state
(products)

Progress of reaction

el Juads A8l e auisy) 80



Gpaiy) cSlolil) e 3 A Jalgal) e
SIS s -

At high concentrations
of substrate ([S]=>=K,,).
the velocity of the reaction
is zoro order — that is, it is
constant and Independent
of substrate concentration.

—

o
o T [Substrate]
Kl’l’l

substrate ([S] << K,). the
velocity of the ronc'acn is
firat order — that is, it is
proportional to substrate
concentration.

At low concentrations of J'

Lineweaver- Burke plot

Effect of substrate

concentration onreaction 1 Km 1
velocity foran enzvme- = +
catalyvzed reaction Vo Vmax[S] Vmax

deyall ) dseadd ) SIS aiY) gt o N eI el Aoy o) HISH 35 ) LS -
(Vmax) Jeliall _alaal)
(Km) Michaelis- Menten constant GuwlilSw 436
(Vmax %2) alaall delill dege Y2 Sty dslhall 5151 1S o
Vmax [S]

Km + [S]
L) Jelil) deyu =V Cua
bl deyull = Vmax
BN 585 = [9]
o5 HIS dal g adl GalilSie 236 = Km
Ay sy —
Aoy I35 Cun BIGN e 10 i @l o Wl (i) delill deju o aiYl 5S35 S5
Y S5 saly Je i)
pH J -
(1.1-2.6 ) dcans pH & Ol Jae
-(10.4) 45l pH & Lslall Blansdl) Jac
Lad Bl alal allall 8 350 pH
E'+ S-H* —> E-S-H —> E+P
pA B B - a)
(ALl dtinds 8 aiiY) Aind et o dacaes Ay (HY) daidie pH
5



EH—— E + H'
A sl Lgfincd 5 S ) 55 4y 8 L3y (OHF) ille PH
S + HOH — > SH" + OH"

SO Jladll S5 (mids dmidie o ddle pH ad 8 by Jelis of e Y S5 EH JIK)
ceeiY) de ) deju (mian Jully IS5 w33y

gl A -

Lleldl Caela) Hhall ¢ Uk caiY) delall deju a3 (i) segind ASall Bl o all a3
(a0 10 s

b1 Leaall Jalgel) ©

Ll ol Jelill duyg pim (05< a8 (Fe™ (KHeCu™™ Zn™ Mg™ «Ca™™) Ligaac M sac lall alsall

BN e 2Ble Ll Jalb e iyl Ayl diagh) Jaasiy oo Jeliall ey 3505

) LSk Baliy (5255 (aisdSs Cliads linalid (o Blac dyguaell coenzymes a¥) Claclus (s

B 385 A 5Ll aaldie glaly delal) deju 52l

auiY) Ao ld cilladia

i edlill) Janill) —1

Ldall o Afbesll Al (8 4l ) apdd Jlad) el BlaY) e Tadally HIO o el 2

(555

O 585 sab Jafill aaly

el Japiil) —2

sougSal) =1

(Jelall cabal) depull) oy delil) dejus o (i Las a3ilY) (o ddlide (3halie pe Jafiall Lasiyy

oSl &~

oda K Lafill 3laty claiyl Adeld (abt i5auShe dalse (Al dnaes 3))sd) Ag" ¢ Hg'

ccaaladil)

(il o Sl Al

A eyl mes Sy (Sl iliSpe 5wl wiar (5 ¢ Slasl R ol Jada Jasypuglll
conil) dalladl Jasice

Lae analigilad] by .l cllsall Al LY gall (5 pall BABA 1 Lgay asliia analigilidl
LSl sl

Lattas wsad cblsall Loy asliia (el cllsh Jiia NIS sisel —4) oo &ibasl Gl roluiigua) o
-DNA 1l g lhial piag .FHE J€&5 piary 500 clall _adls

Slelie puills (petiidy) NE B Jie 02a¥sSal 508l e MAO Jaxi tMAO cilbiia *
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The percentage distribution of the isoenzymes of creatine kinase

Isoenzyme Erin GIT Cardiac Skeletal
muscle muscle
CKER (CKT) 100 95- 0% 1 0
& [l ™ fruscle)subunit (gene on chromosome15) (6] @ H (heart) subunit (gene on chromesorme 12)
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. o 88
bl — o 88

Cartoons showing the subunit arrangements of the isoenzymes of: (a) Creatine kinase (CK).
Creatine kinase can form three different dimeric (two subunits) isoenzymes from its two different
subunits. (b) Lactate dehydrogenase (LD). Lactate dehydrogenase is a tetramer (4 subunits) and its
two different subunits can give rise to five isoenzymes.
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Days After Onset of ARMI

Timing of release of cardiac markers. A, myoglobin; B, troponin; C, creatine

kinase-MB. AMI, acute myocardial infarction.
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Emwrgoncy departmeont nequeast
for mpid candiac: marker testing

Porform POCT for
CK-ME and Tnl
|
[ ]
Enthor CE-ME or Tnl
Both tests negative: positive: sand sampls
neport nesu bt to chamistry laboratory for
quantitative CK, CK-ME,.and TnT

Massachusetts General Hospital (Boston) strategy for the use of rapid point-of-care tests (POCTs) for
cardiac markers in the emergency department. CK, creatine kinase; Tnl, troponin I; TnT, troponin T.
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A- Anterior pituitary ( Adenohypophysis )

P g sl (Aparll) Anale) daaliill i
1-Somatotrophs from acidophilic cells = Growth H.
2- Lactotrophs from chromophobe cells = Prolactin
3- Corticotrophs from basophilic cells & ACTH, MSH .
4- Thyrotrophs from pale basophilic cells = TSH
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Hypothyroidism 43,8l | gad °
Primary s -
1- Loss of thyroid tissue due to surgery or radiation Rx.
2- Hashimoto’s thyroiditis
3- lodine deficiency specially in endemic areas
4- Primary idiopathic hypothyroidism
5- Congenital enzyme deficiencies
6- Drugs e.g. iodides, lithium.....
7- Thyroid dysgenesis (developmental)

Secondary (sl -

Pituitary or hypothalamic failure
* Hyposecretion of thyroid hormones more common in women, esp. over
40 YOA
* Two versions:

- Cretinism 4a)adl)
= Congenital form
- Myxedema dshaliall dadgll
= Starts in childhood or adulthood
* Etiology:
Dietary & <4 metabolic ‘é_,a‘)&m\, iatrogenic Lzt ‘5;‘)@, congenital
A3, inflammatory 2Ll chronic autoimmune dicje 455 dclia
. 'I:reatment: Hormohe replacement medications.
2530 555 b gy A (3l b il (Bl ) gual
s BE LT
sd) g ey e daine sag g L))l e 8 30 s Cretinism dald -
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we o Jlie ok (Used) YL ¢~ Gl s Myxedema 4iklas dady -
sl cat ) A dpdalaall 2 Sul) Glase (0S5 cayll Jeas
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el aT4 L

Thyroiditis 483 Glgall »
autoimmune mechanisms lgalazea 4513 dclie Ll »
82l dsasiall (gpanll
2l el ety o



.(Hashimoto's) (el (golaalll du8)al) lgall -1
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Riedel's disease (chﬂ\ @L@J\J\ G Ju, s -4
Palpation thyroiditis  wall 48, Clgll -5
dysphagia el sues all ae cddyall saall aican f LucalielY ()5 28 gl »

celudl) (s legud AV Jaatl) sa Autoimmune thyroiditis 313 e lia) 48 )al) gl «

:aaill las datleal) Caliase

«antibiotics 4ga Glalias steroid g i <(Hormone replacement (saygll (aigas =

.pain medications ?ﬁ/\ 8l canti-inflammatories wlgll cilalias

* Hashimoto's Thyroiditis "Chronic Lymphocytic Thyroiditis"

Autoimmune disease characterized by progressive destruction of
thyroid tissue.

Commonest type of thyroiditis.

Commonest cause of hypothyroidism in areas of sufficient iodine levels
F:M = 10-20 :1, 45-65 yrs.

Can occur in children

* Subacute Granulomatous Thyoiditis

Middle aged , more in females. Viral etiology ?
Self-limited L3 saaa (6-8w)

Acute onset of pain in the neck, fever, TESR, TWBC
Transient thyrotoxicosis.

* Grave’s Disease ja & s

Hyperthyroidism

Grave’s disease is most common hyperthyroid disease
Hypersecretion of T3 and T4

May cause thyrotoxicosis

Diffuse effect, multiple symptoms

Females mostly, 30-40 YOA

M: F ratiois 1: 7

More common in western races

Etiology: Genetic or immunologic

Commonest cause of endogenous hyperthyroidism
Lab findings : T T4, 13 ,i« TSH



(@ Elsevier 2005

Nodules in the thyroid 48, clagal)

Nodules in thyroid may be multiple or solitary suag 5 52
Any solitary nodule in the thyroid has to be investigated as some are
neoplastic. dueysl) cilsal) (mns Lol s< Ad)all Jb sy 520 (gl

HOT nodule takes up radioactive substance
(functional 4k g) dacleiy) salall dasd §)lall sasel)
COLD nodule does not it take up
( nonfunctional duiuas V) dac ledy) salall Jasdi Y 53)L) 5auall

General rules of nodules in the thyroid :

1- Solitary nodule is MORE likely to be Neoplastic than multiple.

2- Hot nodules are more likely to be Benign.

3- Not every cold nodule is malignant .
Many are nonfuctioning adenomas, or colloid cysts , nodules of nodular
goitre....etc.
Up to 10% of cold nodules prove to be malignant.

4- Nodules in younger patients are more likely to be Neoplastic.

5- Nodules in males are more likely to be Neoplastic.

6- History of previous radiation to the neck is associate with increased risk of
malignancy.



* Parathyroid Diseases ili;all Gl
* Hyperparathyroidism <li)all Jajd
- Affects women more than men (2:1)
- Excessive secretion of PTH by gland causes abnormalities of calcium
(Ca**) and phosphates (PO4™)

- Effects:
— Hypercalcemia (most important effect)
— Hypophosphatemia.

* Primary Hyperparathyroidism

- Commonest cause of asymptomatic hypercalcemia

- Female:Male ratio = 2-3 : 1.

- Causes : Adenoma 75%-80%
Hyperplasia 10-15%
Carcinoma <5%

- Majority of adenomas are sporadic L;a\j

- Biochemical findings :

TPTH, T Ca, \ phosphate ,Talkaline phosphatase.
- In other causes of hypercalcemia, PTH is { .

* Hyperparathyroidism, clinical picture
- 50% of patients are asymptomatic.
- Patients show T Ca & TParathormone levels in serum.
- Symptoms and signs of hypercalcemia:
Musculoskeletal, Gastrointestinal tract, Urinary and CNS symptoms.
- Commonest cause of silent hypercalcemia.
- In the majority of symptomatic hypercalcemia commonest cause is wide
spread metastases to bone.

* Secondary Hyperparathyroidism
- Occur in any condition associated with chronic hypocalcemia, mostly
chronic renal failure.
- Glands are hyperplastic z&& da)u
- Renal failure —>~Lphosphate excretion — increased serum phosphate,
! Ca>TPTH.
* Tertiary Hyperparathyroidism
Extreme activity of the parathyroid — autonomous function (& da.lsy)
& development of adenoma (needs surgery).
* Hyperparathyroidism Treatment <idyal & 2,h dallaa
- Surgical removal of gland(s)
- Increasing fluid & sodium intake
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- Meds that increase calcium excretion
- Treatment varies with the etiology, primary or secondary

* Hypoparathyroidism <l ) gt
* Causes:
— Damage to the gland or its vessels during
thyroid surgery.
— Idiopathic, autoimmune disease.
—  Pseudohypoparathyroidism, tissue resistance to PTH.
* (Clinical features:
-Tetany S, convulsion z3ial, neuromuscular irritability dlcac dniac dangs,
cardiac arrhythmias 4.8 4l Y......
*  Hypoparathyroidism treatment il gdd dallaa
- Vitamin D and calcium supplements.

- Periodic lab tests to determine serum levels of calcium, Vitamin D and PTH.
- High calcium, low phosphorus diet.

«  Pancreatic Diseases (abiSid) Gl
Diseases mainly include :
- Diabetes
- Islet Cell Tumors

* Diabetes Sl ¢l

- Chronic disorder in which there is abnormal metabolism, of carbohydrate, fat &
protein , characterized by either relative or absolute insulin deficiency, resulting
in hyperglycemia.

- Most important stimulus that triggers insulin synthesis from (3 cells is GLUCOSE.

- Other agents stimulate insulin release.

- Level of insulin is assessed by the level of C - peptide.

o S ol adlia
1- Random glucose > 200mg / dL + symptoms.

2- Fasting glucose of > 126mg / dL on more than one occasion.

3- Abnormal OGTT ((gsedl )5Sl Jaai lzsl)when glucose level is more than
200mg/dL 2hrs. after standard glucose load of 75 g.

oGSl slal) il
Causes could be Primary in the pancreas or secondary to other disease conditions
Primary diabetes is classified into :
A-Typel
B- Type 2
C- Genetic & Miscellaneous causes
Whatever the type, complications are the same.

11



Type 3

Absolute deficiency of insulin due to f cell destruction (10%)
> 90% of B3 cells lost before metabolic changes appear

Age <20 yrs but may be latent
Normal or decreased weight
Ketoacidosis is common

Due to a combination of peripheral resistance to insulin action &
inadequate secretory response by the pancreatic B cells
Commoner ( 80 - 90% )
Insulin normal (relative insulin deficiency)
Patient is overweight
Rare ketoacidosis
: Miscellaneous causes
Genetic defects :
B cell function
e.g. Maturity Onset Diabetes of the Young (MODY) caused by a variety of
mutations.
Genetic defects of insulin processing or action
e.g. Insulin gene or Insulin receptor mutations.
Secondary Miscellaneous Causes :
- Diseases of exocrine pancreas e.g. chronic pancreatitis
- Endocrinopathies e.g. Cushing’s Syndrome, Acromegally
- Infections e.g. CMV
- Drugs e.g. glucocorticoids
- Gestational diabetes
- Other genetic syndromes associated with diabetes

L <@

Retinopathy
Cataracts
Glaucoma

Microangiopathy
Cerebral vascular infarcts
Hemaorthage

Hypenension

Myocardial infarct

Islet cell loss.
Insulitis (Type 1)
Amyloid (Type 2)

Atherosclerosis
Nephrosclerosis
Glomerulosclerosis
Arnteriosclerosis
Pyelonephritis

Peripharal vascular
atherosclerosis

Gangrene

Peripheral neuropathy Infections

Autonomic neuropathy

@ El 2005

Complications e Ladll

12



* Complications cilicliaal)

1- Atherosclerosis (sauarll clail)

- Cardiovascular
- CNS complications
- Peripheral circulation

2- Diabetic microangiopathy &34 3;9;\1\ oo

- Hyaline arteriolosclerosis (L,,.dl.\gl\ Sauarll laill), exaggerated in
hypertension (aall laia Laji 3 dall)

- Diffuse thickening in capillaries of skin, retina peripheral nerves, renal
medulla = Leaky vessels—> nephropathy &Kl (D), retinopathy d.Suall P,
neuropathy wlacy) Plic)

oGSl dallas
— Type 1: insulin administration
— Type 2: diet & exercise
Oral hypoglycemics
Insulin

* Diabetic Emergencies 3.3)544 sS)\sh
* Insulin shock (severe hypoglycemia)
* Diabetic Ketoacidosis
— Severe hyperglycemia & ketoacidosis
— Altered mental status, possible coma
— Severe dehydration

* Adrenal Disease ks ()l

* Cushing’s Syndrome fis s< 4 jMia
— Hypersecretion of hormones by the adrenal cortex
— Cortisol excess
— More common in women
— May be due to:
* Oversecretion of ACTH
* Benign or malignant neoplasm of adrenal cortex

DS 5l des ) Cand (ayg) 4
* latrogenic (prolonged steriod treatment)
(Slasg yiiedls Alglas dallas) Lidal padle
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PITUITARY CUSHING SYNDROME ADRENAL CUSHING SYNDROME

Tumor in

anterior pituitary Cortisol Cortisol

ACTH Cortisol

Tumaor Nodular hyperplasia

PARANEOQPLASTIC CUSHING SYNDROME IATROGENIC CUSHING SYNDROME

Cushing syndrome

ACTH

Corisol
Lung cancer
{or other
nonendocring
cancer)

Steroids

Elsevier 2005

Symptoms _aley)
“moon facies”, truncal obesity (4c3s 4la) with thin limbs (4l Q\)LJ),

“buffalo hump uslall 2L, decreased glucose tolerance, muscle weakness,
hypertension, anxiety, depression.

Treatment dallaall

Surgery for tumor removal, drug or radiation to decrease ACTH secretion.

Addison’s Diseas ¢ gul ¢

— Hyposecretion of adrenal cortex hormones
— Decreased ability to handle physiological stress
— Low BP, increased temperature

Pheochromocytoma aisall 333

— Tumor of adrenal medulla
— Secretes catecholamines
* Epinephrine
* Norepinephrine
* Like SNS, increases blood pressure, heart rate, skin flushing

14



Fuyyedl Lgaall claal)
Fuala) il

Lol 5yealadll

Bl Jd (gadl) cfyliddly Jaall
Pregnancy and Antenatal Screening Tests
Ladia

O bozalm Al Dsall LiLel Vgl e el ae GHE Lanh daslaid Salh e Jeall
sl 5 G 1A (5,585 asandll) (ML e Tages ST Vs ) 3)lsdll 305 8 Vs
ot Lad lliels sl Gyl e it 8 il csadl pil) e Ciids Jasll DS dugaal) dilaas)
Wil clo diaye Alls 89 ually o Al Wilagddy mil) o2 Ay (lSe daaaY) 0o drns Las digm
el Jn die G Gami haY aWL Gae md5 Ll el URRY) duws s
.Amniocentesis

Prenatal Screening = Antenatal Screening sag) Jé gl
s3] L) Jaa 3ay canll eli DA Al e Ay ulS dew oUadY) e RS ()
donsleidl) Nl e I e Jojese dealll cAfgall (368 zlseVl pandll (g -clladY)
QI oda (he s (A€ (8l 13 gl ALl Qe mils e S5 L laay Dl
o3 Gulsi LaS dhjea ng sy cdaad) ol il (ae ae deladlly gl osacluall
rard) sVl clasdn LLaYl sl L) cWla Sl dalsall Gand gy 8 cllaaY)
3529 ‘Trisomy 21) Down's Syndrome (sl 4Py (Neural Tube Defects) NTDs

-(Diploid s 7o) dusad) Alal) (&l 21 ara

The Foetoplacental Unit dsasdal) duisiall sasgl)

1Jie clisig pll (e Bl dapdiall a0

(Human Chorionic Gonadotropin) HCG ) Jlasdall (5asel) .1
(Human Placental Lactogen) HPL adéa) gyl oLIY) Hésa
Qg piall Clisasell (e B dpaS
daall Pla Gyt ll i)l jaad) &
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Gl Alasdiall ¢ gaygl

Human Chorionic Gonadotropin

Cua (e g9l) Embryonic Phase aaall jshll (e 3,5 dlaye o :Blastocyst des )
.(1) JS&) (Trophoblast) a3l des V) Lo dpeinge D3A5 pa WA (e 35S (e 0550

DAY Ferilized egg
0 Extraembryonic N Embryonic
ol . Fertilized egg .
. Tissues Tissues
DAY Elas_lccysl l

5 @ l Blastocyst _I

DAY
67 & Inner cell mass Trophoblast Inner cell mass
™ Trophoblast

L3 Aag V15 dag )V ey 3(1) IS
Jeall e g clisig il o5 «Blastocystd) Jlas J<a (g3 qoil) o :Trophoblast 4.3l 4., ) =
1 ghs S e Pregnancy Specific Protein
J<al) (lesad 12) 5Kl daad) Jabie (8 diges A ) 0355 dear s HCG) 50 lisig yll o3a ol -
ey s 4ali) (abiig (2
ceall (S Slea Tase 58 1385 cdonl (g0 ol 10 3y Jodl 3 228U 56 HCGY) oy ®

* hCG : signs the pregnancy

* hCG level doubles every 48 hours
at the beginning of pregnancy.

100 000

1000 ; : ; : 1
0 10 20 30 40 50
Weeks of amenorrhea

Gabal) g Uil 2as TU/] alll b sl 5an gl dbeadll HCG) Cilssies iy 2(2) JSAY
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dpadll glay) LY ve Gasy ol oS @Y Trophoblastd glaye & HCGY e
lwS read) Hydatidiform Mole Ui ey sa9 <&l i (Testicular Teratoma
Cige ) g3 Lo 5 dlaye 3 Cuinll Tomdl g€l eLial) sy Losie kit s Sesles
Sbik gl Jus ) Choriocarcinoma dsUayudl allall @lly sey jshits o(pasl) adiaiy ol
-Jaall 3535 pae Sl HCG (e 8128 s

(Jead) b dumidie €05 A susgll caat aalgig (3 JSA) By o Gfiuay @i e HCG cally
TSHJ)s FSHYs LHY 8 Laf Js 1 HCGY 3 aslsu Ll Lle

Free o —subunit Intact hCG Free B-hCG

-~

Inactive and minor form Inactive and minorform
in serum in serum

(coming from hCG, LH and FSH -
not specific of hCG) In serum

Total hCG

HCGY fany cantl Jardads ) 3(3) J<al
rral) i) e We e JI Lgelily demalls aitie 305 Liad B suasl) cans aalgs
Lol xe
B-HCGs Jlaidl HCGY (30 IS (b 58 SI HCGY (ks

Steroids In Pregnancy deall b 4o i) cilisasgl

0o Is¥) L) b)Y Dla Corpus Luteum jaa¥! awall (o ol yiicen gyl climg i) 558
Ll Jlael) ¥l awall e LHY cliias g i 3 HCGY (o sty (4 JSaY) Jaal)
(Lo @ Bamgl) can lShey

Gl Estradioldl pilaaty ) ccilisasell odgl dual Y1 i) muail dodall DA sk
i gl GBS e @mn Al 0pS 8 100 @l e B axiw W) (DE novo
) Jsaig dariddl ) cady Dehydroepiandrosteron Sulphate

S Aayall Jalpd .2

17-p Estradiol .b

.Jil «L<s Estrone .c
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Foetoplacental zllaas 3 la ge ccially oY) 35k Gallity Jaall 8 il i) 1) sdagll =

.Unit
Hormones During Pregnancy
Caoncentrations
T 6000 ng.ml”
Human placent
Iac‘logen/
ng.ml”
hCG from
syncytiotroblasts
200 ] / ialel
SOLU. ml Progesterone
-
-
-
-
-
‘E -
Prolactin
100 [ - 0 - 100
-
K—/
Oestradiol
20
Corpus luteum | FPlacenta |
sl 0 121 28 42 weeks e

ool g gadlans dasial) (o Lgalily Jasdl ol cilisajell (ans 5815 A <Vl 2(4) J<al

Reproductive Hormone gl cliga

0e IS S5 Sl adin

Testosterone ¢ siwgsall .a

Estrogen (pas sy b

PRL is¥ il ¢

Sex Hormone Binding Globulin (SHBG) daiall ciligeyell L)l alsaslall .d

OS5l s HCGY po llaia el 35a) 28y e Aol 028 (81 Jaall el LHY) 3805 oy

(5 J<a) o sl caany W)<A LS

a~subunit : common to hCG, LH, FSH, and TSH
B-subunit : specific to each hormone.

hCG FSH LH TSH

e 0 & o0&

"TSHJls LHYs FSHYls HCGY ¢ JS b 0 sassll cind sy ot aus) 1(5) US4l

4
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GH .a
Pituitary Gonadotropin .b

Cortisol Jgitestt IV

Cortisol Binding ) CBGJ glis)) (e sl ¢ luadl Jopipell 585 4 S glay) Ll
abia dwoladl 3 3<5 el Y Jeay) Diurnal Rhythm sl aeky Lissy 41 ¢(Globulin
Qe 335 L Bale) ala Ll adll die 22T s G613 el S ) Q) Chesiia & Qaiiil a5 o
(6 JSA) (el 2y xlly Talas i) 3

& Cortisol has a circadian rhythm!

4007 I —. The highest A
i In the morning
1007 T, v Therefore, timing
for blood collection
is very important.
It’'s usually taken
twice:

- 8 am at the peak

- 4 pm at drop.

Serum Cortisal (mmalL)
b
[~]
=]

¢

The lowest
In the midnight J

Rt g T T T T T T T T T T T T
1 146 17k 206 22% 23k O0h Oh OZk O3k O4i 05h 06k O7h Oth

Seupling bowrs

() el DA J [dpe Slaally 5:55) Jg3sll sl oLl 2(6) JSa

(CRH)J5 0gpdwang nll 5805 g Uyl (M o (g ¥ Jasipally sl Jg3ysSl) g Uyl G YL
sl il Sl jsaall dosles Jaii cuew Wil «Corticotrophin-Releasing Hormone
.HPA Axis
HPA flos Jasl (g3 deles 24 Jos DA ashybl g L jall 58,580 8o ) Load sy m
Gl e Dllall ST JelS IS8 Sl AL (355 Y ACTHAU dgnds 33k daiiall  ily Axis
sllal Opeda Jalsall sleall 58 i L 13ag
0sSsl) desi e 2
EirdsS Laiey g Clia sk b
sasd) alaill Gl e adiay 13 deall Jla 8 L 3 o€ daPlie atits Jead e aill o3
cpaddill ya S dalsall die Jg 50580 580
z ) 83L35 (ale¥) il (pe ACTH g 0¥ 5al) 5] 83l Casws Aualail) 533l aaas Sayy Jaal) ol
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Thyroid Function Tests 48l saal) daag <)Ll
gy M g2k e ((Thyroxin Binding Globulin) TBG z ) cuag iyl ai desl) s

- ASH T 5 Tyl

bl Gl Cligep 7)o dieia diayae ddlla dlle HOGY 385 3 uSl g ¥ Gl Laad
TSHY i

o S Rl ) gage Lea (V) ) Alay (DA SLE el T g Tyl 585 i 4IS Il daas
-l aalll aallls TSHY 585

e Shall Lunpall aidll as jall Tolly Ty d) 35 bty €5 daall (ga Cllilly  SEH )

.(7 JS:J\) BAN

Yl U Lo Lgaadl Alad) ) TSHg 4850 <iligasel) a 39a3 83Y50) 2n

* During pregnancy ‘TSHY a3
increased level of carrier proteins : 0.1-2.5mIU/L : J5¥) i)

> increase total hormones (T3, T4 ox et
- : ] 0.2—3.0mIU/L : ol bl
> sometimes decrease fr}ee hormones =

(particularly FT4 0.3_3.0mIU/L P (i P |
Decrease of TSH, due to high level of hCG

(hCG stimulates thyroid gland)
1) 52L) Case Jeall ol 30l e dala cllia

5Ll Aami€ WX ¢ uall dala Audaxily 250l Clisa gl
Ogmen Cilacayally Jalsall meaas 13 ¢(551S) aalh)
e Las 35l e 25008 Joly

— FT4
TSH
1st 2nd Id  imesters
Janll ol 4850 cligaell 381 Jas 2(7) JS& daglsl) daaglly Lol ana

Plasma Volume and Renal Function
5SI5 b aliail ae g LY 13 Gilg %50 dawis GFR sl il Jaeay Ladll) aas sl
B PIY P¥A |
assall @
Lysall
RE
psyial
Silagl)
Crastl¥) S5 palaasly L ity 3 S ool F
anbybal 5bs cpinll (e 4 sl Aaladl i) camll Jlaal) (e (25 (SHLE asedIS) 5805 ()
2:S15 O bl ang 3 PTHY SUA Gaas s Tl S oIS WS Gad @l (8 Caandly «(55IS0
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23 s Vit Dadl 5815 55 e i) o) il 8 Lagad %50 dawsy Jead) ol (niss
(8 JSall) 8 LDl LS Janl) el Canial) ) s €IV aliainal
c i) Bl i e Ju desl) el I 20l ol o i) )

27
NORMAL PREGNANCY Se
CALCIUM CALCIUM 3 g [~ [
INTAKE INTAKE S E
} ! | X1
f-@?] r-&n ny
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v e w
N E
| g%
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SERUM Ca®* SERUM Ca®*
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. i
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T ORE /A \
v .2
00"
8 Vit Dalls PTHY 58055 4alybals 4esi deabisialy (s)ily S0 o qandll 5805 2o 2(8) U<

careg Jeall lla

Plasma Lipids and Proteins Ll clisig g agasd
il BTG appelad) DS wis

-8 das (Sly HDLYy LDLls Jg el sS wity

.Ceruloplasminlls Fibrinogenl ;« JS s

(LFT) Liver Function Test i) 4adg c,Lai)

tled Lo Lol anal dam lganes 2SI Caillhy chylid) ad (il

Albumin
Prealbumin

(AST b))y ALT YY) Trans Aminase
Bilirubin Total
daall cl&f jas G ¢ (ALP) Alkaline Phosphatasel) s 4l o3 (e 2l L)

cdaal) pae Jla b dsadl dad Cilaal 205 Total ALPY aifs dasills clasdaly alddl asils s3y)
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Iron and Ferritin gfiully aaall L 1X

Gallall 5ol skailly 329 cpiad) 1) sasd) Jal dalally aY) die eall LS g Llacal 53U e
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Lol aas aleds) L1
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Complications in Pregnancy Jaall ciliclaa

Ectopic Pregnancy as i z )\ Jaall .|
FSY) gl i ol anall e s Jla b gl bl Cauganll 8 dadll) Al e Jla B
el 3D Pa il age 4 Cps¥) B Caniis B3 ) il sai (5350 laie ((legud
Aggeall 35 z)9adld ALYl Aal a8 se b Lae (oY) hsd ) Jemiien Gainl) Ciga Cilaia ®
casll i ey o U8 planlly clazidl oda I of cone @
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Diabetes Mellitus g<udl .11
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Eun) 4DUas Jaal) U8 Hb Ave 3550 Gsle gasglly 31 35S5las oSatll oy Uil 38 (e Julil
(Sl hgagd Jle ) asag (990 (gradal) Jlaall b pil) (5

a3 B daadl &sal) culpedy) dsan (M ALYL Tass e 64 35Solal) ddlha o Sl 85 0m 2a
(A 1Sy i)
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cJeall DA (@Sl Llal) 36Sskll Jasi axe (e i mllaias :Gestational Diabetes el oS4 .3

e Sl ol Wl cpadiie e B Jof dast (580w Blias 3l cil€ 13 Lo n agall (10
A e LS cpial) e slen ST g dlasaadl)

il (s s Z LY Ao oY Lang )l dead) chlasl 8 Jsd) 3 Lyadls Sl CadS
Sl Sl (s aladial (pe aag lly QAL Sully diaed) (mbeatly Lysal) # Dkl ) (g35s Lea cJasl)
B Vgl sl o (6Kl

i iy s ulll gl plaa aa (e sl oax) Al o) A 8 56Sslal) g lis)) Gl 138 pe a2l
o=asis ((GTT) Glucose Tolerance Test ssedll jsSslall Jaad Hladl Gulad Lo padiall i
D555l e £75 (g3 Ghd Dol (e o 7 mMmOL/I<OlS s Aol 24 abua e ol S

13 Wl e ol Jf daa (9 o Aallé 11.1 MmO/I< daiil) <l 13 il aas o) s paniig
w564 7-11.1 mmol/l o L) e oficls a5 7 mmol/1> 4ol 24 abia ey 2l culs
s Lad (o)Sully Ll 4allE s es] aa

35lsa sdiS Alall oylal) Jia HUia) Jalge pgaal cpdl) slodll and ga 1 il Ayl diyla ollia
e gyl ShE) s Y e Galgudy) Jad sl S8 aliasl G Y cual) 35m) pasll pdia il
(s Swhaga M Al gall 82Ljy GuasSalally gaall oShs Jallg cpiad)
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Aadldl) gl ps Pha 220 Lad (§Su (aye ageal skl £Y3a (e %50

Thyroid Disorders 4@ al)hay)

Hypothyroidism &)l sad

(9 J<al) ol FT4l ad b aliss) ae ilyie TSHY a8 i el 6l 5

FT4l &g ad ae @il 10ml U/1 00 ST TSHY a8 g i)

it dllad biilly 38V cpiall 48500 a3l (36K Jaall (g i Jf B

Gl yguas Jalgal) duleal (& 13 cssmnll il anil anlall gaill g pum 2O dall g gl
AASY (gginar sl gl Cpiall Bled sl play) ) sk 8 padidl ye ol QIS IS plled) e
Intelligence Quotient (1.Q)

e ey 15 o Bl geaty Llaal) syl e Cny 13 cJeal) ol Tyl (e allall e 5305 clilia
(Jea)) <l 25-50 pg/day) Tyl



Ll (S Galall asall Jlad) 3 FT4 585 sy 0.4-2ml/1 Jladd) 3 TSHY
cdeal) U8 il LS s il Aeja (i Wied dglgall aung (g gl 4 20 TSHI) 385 (ules =

Hyperthyroidism &)l L s

(9 JSal) ,al FT4d) (e daitiye 5815 3sa5 0.1ml U/1 5o J8 TSH I (e (atiia 35 5o

el dasl) dlls s vie Slbadll elaall (3)all gyl sabiaall daglY) deyn (bl sale] aay @
coma die (850 gl Cassy 38 Lo chadiall s 4s0Y) 030 G Lile

Oalladl) cmpal) b cliall agaall 8 (a5 o any Bagl) dejmg pla ) Sial) il
St 13 J) G 8 Lasaad 4818 cilasdi a4l Lile oyusn JaiYs Carbimazolell
g lapy) g e sag Jaall ol ST cilyla) clbiey 53) Propylthiouracildl

o sl Qalal) gaasall Jadl) (e Jilis ST f o el e FTy 55 (e Jgemnd) 8 glal) on
ol e SN Cue il (IS gy (31 ygeal int i i Jof b Tas ala Sl s cJalsal)
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Hypothyroidismj

LowFT3/FT4 - HighTSH

Hyperthyroidism J

HighFT3/FT4 - low TSH

(G By s Jla b FTalls FTls TSTI 3805 b Jasll :(9) J<al

Graves ' disease juye ¢l
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Bhall desipe g

(Thyroid Stimulator Hormone Receptor Anti Bodies) TRAbs) (ulés s :paaiall
St ey Tula) 05 g

.ouall aie Thyrotoxicosis (iaysis daiall s 38 TRAbSY (e dalladl 5053l
Hyperemesis Gravidarum  Jleall sL3Y)

Cligasell (pe Baliiall CLaSH Cuan) deall 5l dalyall g Tay Jaad) i padll cLaY) 5

Alall esui 385 LS 1) pemg dlasale Cilind Slodle el i 2 (Gana) (e datial) L3y o)
cJeall Giliy) Jmiy i Jladll 2Ol (e a2l) e

o2 ((dniiye FTy 5 4258 TSH) @l Jajd Mpuds Byall daaday pagad =il oayall o¥ia sl (sS
Y A8 canail) Jadll (63 HCG U andll ¢ liyY) e daals audl)

Lo 06 o o 3 TRADSY (ibids Graves ' disease alaii) Alall o388 agall (50
:Post-Partum Thyroiditis s2¥sl1 Ul 48,4l Gl

.Miscarriage _aleay) o 535 (o il 6-2 2as 250l duial) Ghaliall Ku (10 %5 e sy
Mgl saass 5S5 L sale (Hypothyroidism sk ais oy Thyrotoxic sk salan L L
O Gy of i Y0 A A0l il L) e J5 el (e ailay DU oLt

@0 i Lla) ) s bl culS 136 ¢ algaY) sf 835l (e aild 8-6 Dla FT4dls TSHY
Isotope Jls TRAbs (i« Graves ' disease (jus Wi uaill Ldlia) jasad cha) baie
G oS0 e lall dala DU sl G 40 Glgal) e Leali lisepglly g W)Y oIS 134 (Uptake
e dalledl) (@il @)l Heuad sk 4y c2is! (Thyroid Function Test) TFTY jladl ¢ly)

) Jla b gl 7 aan il S ) Sy il

AV asy deall olil Bjall cilise el digadl adll :(1) Jsaall

Distinguishing hyperemesis gravidarum and thyrotoxicosis during pregnancy

Reference range Graves' disease Hyperemesis
in pregnancy gravidarum
Thyroid stimulating hormone (IU/L) 0.1-4.0 <0.05 <0.05
Free tetra-iodothyronine (pmol/L)* 10.0-25.0 e i) Tto 11
Free tri-iodothyronine (pmol/L)* 3.5-6.0 Tto 111 Tt 11
Hurnan chorionic gonadotrophin Normal* for Normal* for 11 for

gestational age
Thyroid stimulating immunoglobulin Absent

Thyroid - myeloperoxidase antibodies Absent or present
in low titre

gestational age
Present
Absent

gestational age
Absent

Absent or low

1 increase
* Reference ranges often vary between laboratories
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e I 35n9 Jd 0,05 TU/LY e TSHY a8 (aliss) .1

o8) She ol Gyl s Talls Tall ol S50 (8 waill g Y1y TRABSY dulad) .2
-(45-HCG

W) shendl oYL Aol i Tl Toll Jadl S50 (b Jowssial) s V1, TRABSY e -3
(HCG a3 & ai

Pre-eclampsia gli¥) claia IV
Bl e Lol Casil) f & pealls LD (g3a3 ¥ ladidl) oo 3le s :Eclampsia gy =
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Mormal reference ranges and their interpretation during pregnancy *

Analytes Normal

{non-pregnant)

Pregnancy Abnormalities and possible
interpretations

Haemoglobin {gfdL) 11.5-16.5
White cell count (x 10%° per mL) 4.0-11.0

Platelets {x 10% per mlL) 150-450
Sodium (mrmol/L) 135-145
Potassium {mmol/L) 3.5-5.5
Urea (mmol/L} 2.5-6.8
Creatinine (mrmol/L) 0.06=0.1
Fasting glucose (mmol/L) 3.0-54

11.0-15.0 Abnormnal results need to be
Unchanged }mniidered in conjunction with
the patient's dinical state
Unchanged
132-140 Abnormal results need to be
3.2-4.6 mnside_red in c_npjunu:.-tinn with
the patient's dinical state
1.0-3.8 1 in: dehydration
hyperemesis gravidarurn
late stages of pre-edarpsia
renal impairment
0.04-0.08 1 in: renal impairment
late stages of pre-edarmpsia
3.0-5.0 1 in: gestational diabetes mellitus {refer to

reference 3 for diagnostic criteria)
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Total calcium (mmol/L) 2.2=2.60
Ionized calciurm {mmol/L) 1.16-1.30
Magnesium (mrmol/L) 0.6-1.0
albumin {g/L) 33-41
Bilirubin {micromaol/L) 3-22

Alanine aminotransferase (U/L) 1-40

Aspartate aminctransferase (U/L)1-30

Alkaline phosphatase (U/L) 25-100

2.0-2.40
1.16-1.30

upﬁ-uia

24-31

3-14

1-30

125-250

T in: pAimary hyperparathyroidism

J in: vomiting
hyperemesis gravidarum
J in: malnutrition
recurrent vomiting
hyperemesis gravidarum

1 in: intrahepatic cholestasis of pregnancy
HELLP

late stages of pre-edarpsia

acute fatty liver

viral hepatitides

in: intrahepatic cholestasis of pregnancy
HELLP

late stages of pre-edampsia

acute fatty liver

viral hepatitides

T in: intrahepatic cholestasis of pregnancy
HELLP
late stages of pre-edampsia
acute fatty liver
wviral hepatitides

T in: metabolic bone disorders but
placental serum alkaline phosphatase
needs to be exduded

1 increased concentration

| decreased concentration

HELLP Haerolysis-Elevated Liver enzymes-Low Platelets

Adapted from reference 7

* Each laboratory, where practicable, should develop its own reference ranges for pregnant wornen.
Care should be exercised in comparing results from different laboratories due to differences in

assay methodologies.
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Cancer type Estimated Estimated
new cases Deaths
Bladder 70,530 14,680
(female-male)Breast 207,090-1,970 39,840-390
and rectal (combined)Colon 142,570 51,370
Endometrial 43,470 7,950
(renal cell)Kidney 53,581 11,997
Leukemia 43,050 21,840
(including bronchus)Lung 222,520 157,300
Melanoma 68,130 8,700
Non-Hodgkin lymphoma 65,540 20,210
Pancreatic 43,140 36,800
Prostate 217,730 32,050
Thyroid 44,670 1,690
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Alkylating agents: B-propiolactone, dimethyl sulphate, diepoxy butane, anticancer:

cyclophosphamide, chlorambucil, nitrosamines and others.

Acylating agents: 1-acetyl-imidazole, dimethyl carbonyl chloride.
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Human T-cell leukemia virus-1 (HTLV-1), human papilloma virus (HPV), hepatitis C virus
(HCV), hepatitis B virus (HBV), Epstein-Barr virus (HPV).
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Cancer site

Carcinogenic agents with
sufficientevidence in humans

Agents with limited evidence in
humans

Lip, oral Cavity, and pharynx

Lip

Hydrochlorothiazide
Solar radiation

Oral cavity

Alcoholic beverages
Betel quid with tobacco
Betel quid without tobacco
Human papillomavirus type 16
Tobacco, smokeless
Tobacco smoking

Human papillomavirus type 18




Salivary gland

X-radiation, gamma-radiation

Radioiodines, including lodine-131

Alcoholic beverages
Betel quid with tobacco

Asbestos (all forms)
Mate drinking, hot

Pharynx Human papillomavirus type 16 Printing processes
Tobacco smoking Tobacco smoke, secondhand
Tonsil Human papillomavirus type 16
Epstein-Barr virus
Formaldehyde
Nasopharynx Salted fish, Chinese-style

Tobacco smoking
Wood dust

Digestive tract,

Acetaldehyde associated with
consumption of alcoholic

upper beverages
Digestive organs
Acetaldehyde associated with
consumption of alcoholic beverages :
Alcoholic beverages Dry cleaning
Oesophagus Betel quid with tobacco Pickle('\j/I \e/]ée (ej{;rg)l?enngtp;cgitional
phag Betel quid without tobacco gAsian)
Tobacco, smokeless A
Tobacco smoking Rubber production industry
X-radiation, gamma-radiation
Asbestos (all forms)
Epstein-Barr virus
: : Lead compounds, inorganic
Rubg':rl'cfgjféﬁgﬁ%lno& str Nitrate or nitrite (ingested)
Stomach P : y under conditions that result
Tobacco smoking , : :
X-radiation, gamma-radiation in endogenous nitrosation
' 9 Pickled vegetables (traditional
Asian)
Salted fish, Chinese-style
Alcoholic beverages
e i ] i)
X-radiation, gamma-radiation P
Anus Human immunodeficiency virus type 1 Human papillomavirus types

Human papillomavirus type 16

18, 33

Liver and bile

Aflatoxins
Alcoholic beverages
Clonorchis sinensis

Estrogen-progestogen
contraceptives
Hepatitis B virus
Hepatitis C virus

Androgenic (anabolic) steroids
Arsenic and inorganic arsenic
compounds
Betel quid without tobacco
Human immunodeficiency virus type 1

duct Opistl;(l)r?his_ viverrini Polychlorinated biphenyls
utonium . - ;
Thorium-232 and its decay SCh%?}gﬁ%%%gﬁ&%?"gum
products it S
Tobacco smoking (in smokers and X-radiation, gamma-radiation
in smokers’ children)
Vinyl chloride
Gall bladder Thorium-232 and its decay products




Pancreas

Tobacco ,smokeless
Tobacco smoking

Alcoholic beverages
Thorium-232 and its decay
products
X-radiation, gamma-radiation

Digestive tract,
Unspecified

Radioiodines, including lodine-131

Respiratory organs

Nasal cavity and
paranasal sinus

Isopropyl alcohol production
Leather dust
Nickel compounds
Radium-226 and its decay products
Radium-228 and its decay products
Tobacco smoking Wood dust

Carpentry and joinery
Chromium(VI) compounds
Formaldehyde
Textile manufacturing

Acid mists, strong inorganic
Alcoholic beverages

Human papillomavirus type 16
Mate drinking, hot

Larynx Asbestos (all forms) Rubber production industry
Tobacco smokin ST e
9 Tobacco smoke, secondhand
Aluminum production L . .
. ' " ' Acid mists, strong inorganic
Arsenic and inorganic arsenic Art g I . d
compounds rt glass, glass containers an
Asbestos (all forms) pressed ware (manufacture of)
. ] Biomass fuel (primarily wood),
Beryllium and beryllium compounds | . "
! ] indoor emissions from
Bis(chloromethyl)ether; chloromethyl .
1 household combustion of
methyl ether (technical grade) . .
: / Bitumens, occupational exposure
Cadmium and cadmium compounds L
: to oxidized
Chromium(VI) compounds . , .
. . bitumens and their emissions
Coal, indoor emissions from duri P
household uring roofing .
combu Han Bitumens, occupational
o S R exposure to hard bitumens and
Coaglj-tar itch their emissions during mastic
pitc asphalt work
Coke production
Lung Engine exhaust, diesel Carbon electrode manufacture

Hematite mining (underground)
Iron and steel founding
MOPP (vincristine-prednisone-
nitrogen
mustard-procarbazine mixture)
Nickel compounds
Painting
Plutonium
Radon-222 and its decay products
Rubber production industry
Silica dust, crystalline
Soot
Sulfur mustard
Tobacco smoke, secondhand

Tobacco smoking

alpha-Chlorinated toluenes and
benzoyl chloride (combined
exposures)

Cobalt metal with tungsten
carbide

Creosotes

Frying, emissions from
hightemperature

Insecticides, non-arsenical
(occupational exposures in
spraying and application)
Printing processes
2,3,7,8-Tetrachlorodibenzopara-
dioxin

Welding fumes
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X-radiation, gamma-radiation

Bone, skin, and mesothelium, endothelium, and soft tissue

Bone

Plutonium
Radium-224 and its decay products
Radium-226 and its decay products
Radium-228 and its decay products

X-radiation, gamma-radiation

Radioiodines, including lodine- 131

Skin (melanoma)

Solar radiation
Ultraviolet-emitting tanning devices
Polychlorinated biphenyls

Skin (other
malignhant
neoplasms)

Arsenic and inorganic arsenic
compounds
Azathioprine

Coal-tar distillation
Coal-tar pitch
Cyclosporine

Methoxsalen plus ultraviolet A

Mineral oils, untreated or mildly

Creosotes
Human immunodeficiency virus
type 1
Human papillomavirus types 5
and 8 (in patients with
epidermodysplasia
verruciformis)
Hydrochlorothiazide
Nitrogen mustard

treated Petroleum refining
Shale oils (occupational exposures)
Solar radiation Ultraviolet-emitting tanning
Soot devices
X-radiation, gamma-radiation Merkel cell polyomavirus
(MCV)
Mesothelium Asbestos (all forms)
(pleura Erionite
and peritoneum) Painting

Endothelium

Human immunodeficiency virus type

(Kaposi 1
sarcoma) Kaposi sarcoma herpes virus
Polychlorophenols or their
sodium salts (combined
exposures)
Soft tissue Radioiodines, including lodine-
131
2,3,7,8-Tetrachlorodibenzopara-
dioxin
Breast and female genital organs
Alcoholic beverages Digoxin
Diethylstilbestrol Est | thera
Estrogen-progestogen Frege] rigappausa rapy
Breast contraceptives Ethylene oxide
E ) Shiftwork that involves
strogen progistogen menopausal circadian disruption
therapy :
X-radiation, gamma-radiation Tobacco smoking
Vulva Human papillomavirus type

Human papillomavirus type 16

18Human papillomavirus types
18, 33
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Vagina

Diethylstilbestrol (exposure in utero)
Human papillomavirus type 16

Human immunodeficiency virus
type 1

Uterine cervix

Diethylstilbestrol (exposure in utero)
Estrogen-progestogen
contraceptives
Human immunodeficiency virus type 1
Human papillomavirus types 16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59
Tobacco smoking

Human papillomavirus types
26, 53, 66, 67, 68, 70, 73,
82

Endometrium

Estrogen menopausal therapy

Estrogen-progestogen menopausal
therapy

Tamoxifen

Diethylstilbestrol

Ovary

Asbestos (all forms)
Estrogen menopausal therapy
Tobacco smoking

Talc-based body powder
(perineal use)
X-radiation, gamma-radiation

Male genital organs

Penis

Human papillomavirus type 16

Human immunodeficiency virus

type 1
Human papillomavirus type 18

Prostate

Androgenic (anabolic) steroids
Arsenic and inorganic arsenic
compounds
Cadmium and cadmium
compounds
Rubber production industry
Thorium-232 and its decay
products
X-radiation, gamma-radiation

Testis

Diethylstilbestrol (exposure in utero)

Urinary tract

Kidney

Tobacco smoking
X-radiation, gamma-radiation
Trichloroethylene

Arsenic and inorganic arsenic
compounds
Cadmium and cadmium
compounds
Printing processes

Aristolochic acid, plants containing

Renal pelvis and 'Phenacetlr) : . . :
Phenacetin, analgesic mixtures Aristolochic acid
ureter .
containing
Tobacco smoking
Aluminum production 4-Chloro-ortho-toluidine
4-Aminobiphenyl Coal-tar pitch
Arsenic and inorganic arsenic Coffee
. compounds Dry cleaning
Urinary bladder Auramine production Engine exhaust, diesel
Benzidine Hairdressers and barbers
Chlornaphazine (occupational exposure)
Cyclophosphamide Pioglitazone
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Magenta production
2-Naphthylamine
Painting
Rubber production industry
Schistosoma haematobium
Tobacco smoking
ortho-Toluidine
X-radiation, gamma-radiation

Printing processes
Soot
Textile manufacturing
Tetrachloroethylene

Eye, brain, and central nervous system

Eye

Human immunodeficiency virus type 1
Ultraviolet-emitting tanning devices
Welding

Solar radiation

Brain and central
nervous system

X-radiation, gamma-radiation

Radiofrequency
electromagnetic fields
(including from wireless phones)

Endocrine glands

Thyroid

Radioiodines, including lodine-131
X-radiation, gamma-radiation

Lymphoid, hematopoietic, and related tissue

Leukaemia and/or
lymphoma

Azathioprine
Benzene
Busulfan
1,3-Butadiene
Chlorambucil
Cyclophosphamide
Cyclosporine
Epstein-Barr virus
Etoposide with cisplatin and
bleomycin
Fission products, including
Strontium-90
Formaldehyde
Helicobacter pylori
Hepatitis C virus
Human immunodeficiency virus type 1
Human T-cell lymphotropic virus type 1
Kaposi sarcoma herpes virus
Melphalan
MOPP (vincristine-prednisone-
nitrogen
mustard-procarbazine mixture)
Phosphorus-32
Rubber production industry
Semustine (methyl-CCNU)
Thiotepa
Thorium-232 and its decay products
Tobacco smoking
Treosulfan

X-radiation, gamma-radiation

Bischloroethyl nitrosourea
(BCNU)
Chloramphenicol
Ethylene oxide
Etoposide
Hepatitis B virus
Magnetic fields, extremely low
frequency (childhood
leukemia)
Mitoxantrone
Nitrogen mustard
Painting (childhood leukemia
from maternal exposure)
Petroleum refining
(occupational exposures)
Polychlorophenols or their
sodium salts (combined exposures)
Radioiodines, including lodine- 131
Radon-222 and its decay products
Styrene
Teniposide
Trichloroethylene
2,3,7,8-Tetrachlorodibenzopara-
dioxin
Tobacco smoking (childhood
leukemia in smokers’ children)
Malaria (caused by infection
with Plasmodium
falciparum in holoendemic areas)
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Multiple or unspecified sites

Cyclosporine
Multiple sites Fission prodgcts, including Chlorophenoxy herbicides
(unspecified) Strontium-90 Plutonium
X-radiation, gamma-radiation
(exposure in utero)
All cancer sites 2,3,7,8-Tetrachlorodibenzo-para-
(combined) dioxin
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Characteristics | Remarks
Highly specific Detectable only in one tumor type
Highly sensitive Non-detectable in physiological or benign disease
states
Long lead-time Sufficient time for alteration of natural course of
disease
Levels correlate with tumor  Prognostic and predictive utility of the tumor
Burden marker
Short half-life Frequent serial monitoring of the marker levels
after 5-6 half lives
Simple and cheap test Applicability as screening test
Easily obtainable Acceptability by target population
specimens
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Serology Enzyme assays

Immuno Histochemistry (IHC)
Immunological Radio Immuno assay (RIA)
Enzyme-linked immune sorbent assay(ELISA)
Fluorescent in-situ hybridization
Cytogenetic analysis Specific karyotyping
Comparative genomic hybridization
Sequencing (automated)
Reverse transcription
Gel electrophoresis
DNA micro-array analysis

Genetic analysis

Flow cytometry

Proteomics Surface- enhanced laser desorption lonization
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mRNA
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C(_:mvert to cDNA and iabel
with fluorescent molecules
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Labeled
cDNA o =
(red) (green)
*- Hybridize to gene chip
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Genes A B C D
O . Q Scan red and green
wavelengths
Results:

Fluorescence intensity o nciusion
Red Green

Gene A + -+ Up-regulated in neoplastic tissue
Gene B +4 ++ Unchanged in neoplastic tissue
Gene C +* e e e Down-regulated in neoplastic tissue
Gene D — —_ Not expressed in either tissue
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