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Chapter two materials and methods

2. Materials and Methods.

2.1. Materials.
2.1.1. Apparatus.
Various apparatuses were used in this studytllin Table (2-1)

Table (2-1): Apparatuses used in this study and tiilecompany and origin

m Bio-Red / U.S.A
m Martini / Japan
m Scientific industries / U.S.A.
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Chapter two materials and methods

2.1.2. Chemicalsand biological materials

Various chemicals were used in the study as listeable (2-2).

Table (2-2): chemicals and biological materials sl in this study and their company

and origin

Ethedium bromide Biobasic / Canada

Loading dye Biobasic / Canada

Tris Borate EDTA (TBE) Biobasic / Canada

2.1.3. Kits.

Table (2-3): the kits used in the study and theicompany and origin are listed in Table 2-3

e Preﬂﬂ

Creatinine determinatio Linear chemicals Spain
kit

Uric acid determinatio
kit
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2.1. 4. Primers .

2.4 the sequences of the primers used.( Leflal ,.2004)

No. Name ||Oligonucleotiddy Tm GC%|( Produg Sequence (5'-3")
size

- EX2 F Forward " 556 -nw
EI EXZ R ﬁ“DW

- EX3 F Forward prime 62 8 E 300b ) 5-TGG CAAGCC ACA GAC CCT GC-3

E EX3 R ﬂﬂ.w

Ii 253bp|| 5-TCC ATG CAG GCT CCA GGG CT-3

DWﬁ“

Dﬁﬁmw

2.2. Study subjects.

The study included 35 patients suffering from gduting the period from
January 2015 to June 2015 at Al- Karamah and ARYauk teaching hospitals .
All cases were investigated by rheumatologist Dnm&d Abdulbari .20s healthy
subject were selected to represent the controlpgrdbe mean ages of the patients
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Chapter two materials and methods

were 34 -63 years and the mean ages of the camtral 25 - 40 years The personal
informations for each patient were obtained , idiclg name , age , weight , length
, medications and family history of gout.

2.3. Blood samples collection.

Five ml of blood collected, two ml kept in EDTA taifand three ml in tube , serum

was separated and stored at -20 until use

2.4. DNA Extraction ‘Mini Prep System kit.
The Geneius" Micro g DNA extraction kit , from Geneaid, Taiwameady to
use that contained the following Component:
. S1 Buffer
. Proteinase K Solution (PK)
. Carrier RNA
. W1 Buffer
. Wash Buffer

. Elution Buffer
. GD Columns
. 2ml Collection tubes

2.5. Master Mix.

AccuPower ® PCR(polymerase chain reaction) bfaktix is a premixed, ready
to use solution containing Top DNA polymerase he@dd TP (dATP, dCTP,dGTP
,dTTP),Tris- HCI (pH9.0),KCI, MgGland ,Stabilizer and tracking dye

2.6. DNA ladder (100 bp).

DNA ladder 100 - 3000 bp containing 13 fragnsesuipplied in storage buffer
10mM Tris-HCL pH (7.5), 0.1 mM EDTA.
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2.7. Uric Acid determination kit (appendix 1)

The components of kit are

r1 | Monoreagent phosphate buffer,L00mmol/L pH7.8 uricase >50U/L

,peroxidase >1KU/L, ascorbic oxidase >0.1 KU/L ,atninoantipynine mmol/L,
DCPS 2 mmol/L nonionic tensionactive 2 g/l

caL | Uric acid standard . uric acid 6 mg(857umol/L)

2.8. creatinine determination kit(appendix 2)

The components of kit are

r1 | Picric acid :picric acid 25 mmol/L

R2 Alkaline buffer :phosphate buffer 300mmol/L

caAL | Creatinine standard : creatinine 2 mg /dL (177ubjol/

2.9. Methods.
2.9.1. Sterilization methods.

« Autoclaving: Buffers and solutions were sterilizgdpressure vessel (autoclave) at®1
and 15 bar for 15 minutes.

* Dry heat: A laboratory oven was used for glasswsteglization. Glassware was placed in
the oven at 24T for 2 hours.

2.9.2determination of uric acid (Tietz, 1995)
2.9.2 .1Test Principle

Uric acid is oxidized by uricase to allantoin withe formation of hydrogen
peroxide . in the presence of peroxidase (POD), igune of dichlorophenol
sulphonate (DCPS) and 4- aminoantipynine (4-AA)isidzed by hydrogen
peroxide to form a quinoneimine dye proportionathie concentration of uric acid
in the sample
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Uric acid +Q +2 H,O URICASE Allantoin +H,0,
4-AA + DCPS

2.9.2.2Procedure

1- Aliquot of one ml of R1reageant was added tobee containing 25 pl of sample
, mixed well and let the tube stand 10 minuteoahr temperature or 5 minutes at
37°C

2- Aliguot of one ml of Rlreageant was added toulaetcontaining 25 pl of
standard, mixed well and let the tube stand 10 tesat room temperature or 5
minutes at 37 °C

3- Aliquot of one ml of R1lreageant was added toleetand let the tube stand 10
minutes at room temperature or 5 minutes at 3643éd as blank

4-The absorbance of the sample and standard, aglaenblank was read at520 nm
,the color should be stable for at least 30 minptegected from light

5-The uric acid concentration mg/dL was calcwas follow

b b l .
gbsorbance of sample , standard concentration

Uric acid concentration(mg/dl)
absorbance ofstandard

(6mg/dL)
2.9.3 Determination of creatinine (Young DS, 2000)

2.9.3.1 test principle

Creatinine under alkaline conditi@aacts with picrate ions forming reddish
complex . The formation rate of the complex meastineough the increase of
absorbance in a prefixed interval of time is projpoal to the concentration of

creatinine in the sample

. . pH>12 .
Creatinine + picric acid—— red addition complex
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2.9.3.2 procedure

1- Aliquot of Five hundred ul of R1 reagent and 50@fuR2 reagent was added
into tube containing 100 of sample , mixed well &tdhe tube stand 10 minutes at
room temperature or 5 minutes at 37 °C

2- Aliquot of five hundred ul of R1 reagent andd50l of R2 reagent was added
into tube containing 100 of standard , mixed vaeldl let the tube stand 10 minutes
at room temperature or 5 minutes at 37 °C

3- Aliquot of five hundred pl of R1 reagent and54 of R2 reagent was added
into tube used as blank , mixed well and let theetstand 10 minutes at room
temperature or 5 minutes at 37 °C

4- The absorbance(A) at 510 nm was recorded adtsedonds (A and after 90

seconds (4) of the sample or standard addition.

5- The creatinine concentration was calculatefhlésy

y (A2—A1)Sample

) x C standard
(A2—A1)standard

Creatinine concentration(mg/dl

2.9.4White blood cells counting

1- Aliquot of twenty ul of total blood was mixedtiv 380 ul of leucocytes diluent
2- the mixture was left at room temperature foniGutes

3- One drop of the mixture was applied on the stddeemocytometer neurbaeur
slide containing chamber under the cover slip

4-the slid was left for 3 minutes to settle thisce

5- The leucocyte was counted in 4 large (each witrhall squares )

6- The total count of leucocytes was calculatetbbsw :

number of cell counted
4

total count (cell/ul. blood) = ( ) X 10 X 20
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2.9.5. DNA Extraction from blood samples(Appendix 3)
2.9.5.1 Procedure:

The Extraction was briefly carried out as follow:

1. Aliquot of one ul of carrier RNase solution andOg0 of S2 buffer per
sample was transferred into RNase-free 1.5 ml onamtrifuge tube and vortex
shortly to mix

2. Aliquot of one hundred pul of whole blood was tfensed into 1.5 ml
microcentrifuge tube and S1 buffer was added toentak final volume 200ul and
20ul of proteinase K then mixed by vortex

3.  The mixture was incubated at 60for 5 minutes to lyse the sample

4.  Aliquot of two hundred ul of S2 buffer was addeutl anixed by vortex ,the
mixture was incubated at 60°Cfor 5 minute

5. Aliquot of two hundred pl of elution buffer wasaftisferred to 1.5 ml
microcentrifuge tube and heated to 60°C to be usetlition step

6. Aliquot of two hundred pl of Absolute ethanol wadded into sample lysate
,mixed thoroughly by vortex for 10 second

7.  GD column was placed on a 2 ml collection tube

8.  All mixture was transferred to the GD column , céaged at 14000xg for 1
minute . the 2ml collection tube was discarded @idcolumn was placed in a new
collection tube

9. Aliquot of four hundred pl of Wlbuffer was addeul the GD column ,
centrifuged at 14,000xg for 30 seconds , the flothreugh was discarded then GD
column placed back into 2ml collection tube .

10. Aliquot of six hundred pl of Wash Buffer was added GD column
.centrifuge at 14,000xg for 30 seconds then Guroal was placed in the 2ml
collection tube .centrifuged again for 3 minute44M@00xg to dry column matrix

11. The dried GD column was transferred to a cleami.icrocentrifuge tube
12. Aliquot of one hundred pl of pre-heated elutiorffuwas added into the

center of the column matrix
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13. The mixture was left for at least 3 minutesto allelution buffer to be
completely absorbed , centrifuged at 14000xglfeninute to elute the purified
DNA .

2.9.5.2. Measurement of extracting DNA concentratimand purity.
Ananodrop spectrophotometer (Techne / U.K) wa®dugo estimate the
concentration and purity of the extracted DNA (frbiood of patient and control)

according to the following procedure:

2.9.5.2.1 Sample Measurement.

1- Two pl of the sample was pipetted on to the mmesamsent pedestal while the
sample arm is opened.

2- The sampling arm was laid down and the solutvas observed bridging the gap
between both optical fibers.

3- The button (Measure) was clicked and the measeme result appeared on the
screen within 3 sec.

4- When any sample gives purity less than 1.5 anadtdncentration less than 10
ng/ul DNA extraction from the blood of that sampéeperformed until the desired

purity and concentration were obtained.

2.9.6. PCR Protocols.

Extracted DNA from blood samples and healthy waslus PCR for
amplification of (Exonl ,Exon2 ,Exon3 ,Exon4 , BX®)
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2.9.6.1PCR Amplification.
For PCR amplification of SCL22A12 gene the daling PCR protocols was
followed:
1. The AccuPower ® Master (Bioneer / Korea ) Mix waswed at room
temperature. The master mix was mixed by vortetingp it was spine briefly in a
microcentrifuge.

Components of Taqg® Master mix are illustrated nigg2-5)

Table (2-5) components of Tag® Master mix.

H Tag polymerase 2.4l
2- dNTP(dATP, dCTP, dGTP, dTTP

2. The reaction mixture was prepared by adding tmepoments listed in table
(2-6)

Table (2-6): The optimal values of various steps ithe amplification.

I N
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3.The mixture was put in microcentrifuge and spuhrfor better mixing.
4. After mixing the master mix tubes were trangférto the thermocycler (Techne
32 thermal block / UK) which was previously prograsd with the above protocol
according to th&CL22A12gene.
2.9.6.2.0ptimal protocol of PCR amplification.

For PCR amplification of number gene (Ex1 ,Ex2 ,B&®84 , Ex 5) annealing
temperature in optimizing the following PCR praits as in tables 2.7 ,2.8.2.8,
2.10and 2.11

Table 2.7 .PCR Amplification using Ex1 primer

Thermal cycler protocol eTemperature(°C |

Annealing 35

Extension
Final Extension

Table 2.8. PCR Amplification using Ex 2primer

Thermal cycler protocol gemperaturdC)| Time (Min)

1

Extension

Final Extension — 7

9
94
6
-

4

4

2
2
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Table 2.9. PCR Amplification using Ex3primer

Thermal cycler protocol demperaturéC)| Time (Min)

Table 2.10.PCR Amplification using Ex4 primer

Table 2.11.PCR Amplification using Ex5primer

94 1
6 1
7 1

5

4
2
2
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2.10. Agarose gel electrophoresis (Sambrook,2002).

1. Two percent of agarose gel was prepared by mixiG@ml of 1X TBE buffer
and 2 gm agaros in a glass bottle. A glass botHs eated in a magnetic stirrer
with heater until the components were dissolved.

2. This solution was cooled to %0, 2 ul ethidiumbromides was added from stock
solution and mixed thoroughly.

3. The clean glass tank (17X12X4 cm) was set on &tmial section of the
bench. The comb was set in position 0.5-1.0 mm altbg surface of the tank so
that a complete well was formed when agarose wascdd

4. The warm agarose — solution was poured into the& mol

5. After the gel was completely set (20-30 min. atmot@mperature), the comb
was carefully removed and the gel mounted in thextedphoresis tank which
contain previously small amounts of 1X TBE buffer.

6. A volume of 600ml 1X TBE was added to cover theigelepth about 1mm.

7. A volume of 10 pl the sample of DNA ( PCR produegs added slowly into
the slots of the submerged gel using an automatpipette.

8. A volume of 5 pul DNA marker was mixed with 1 pl lslading buffer. The
mixture was set slowly into the slots of the sulgeedr gel using an automatic
micropipette.

9. The gel was subjected to electrophoresis at 7@ woitil the bromophenol blue
tracking dye, migrated at least two-thirds of treywlown the gel.

10. The gel was examined by ultraviolet light using ¥ Wansilluminator then

photographed.
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2.11. DNA sequencing.

Polymerase chain reaction products o08.CA22A12 gene (Ex1,
Ex2,Ex3,Ex4,Ex5) 20 blood samples were sent Compdaioneer for DNA
sequencingn Korea. The obtained sequences were aligned us{dgl software
with normal sequence from NCBI GenBank and examofdtie presence of SNPs.

2.12. Statistical Analysis.
The Statistical Analysis System- SAS120program was used to determine
of difference factors in study parameters . Leggtiicant difference —LSD test

was used to significant compare between meanssstindy(SAS. 2012)
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Chapter one introductaom literature review

1.Introduction and literaturereview

1.1 Introduction

Gouty arthritis (also called as podagra whemvblves the big toe) is a medical
condition that characterized by recurrent attadks acute inflammatory arthritis—a
red, tender, hot, swollen joint. The metatarsallqingeal is a joint at the base of a big
toe is the most affected (approximately 50% oéatéd people). Although , it may
also present as tophi, kidney stones, or urateroppthy. It is caused by high levels
of uric acid in the bloodrhe uric acid accumulated and crystallizes, amdctlystals
deposit in joints, tendons, and surrounding tiss@&sut can cause: pain, swelling ,
redness , heat, and stiffness in joints( Brookhiseal., 2008 ).Symptoms of gout
include Hyperuricemia (elevated level of uric acid in thleod) , uric acid crystals at
joint fluid , more than one attack of intense atith , arthritis that develops in one
day, producing a swollen, red, and warm joint ,atthck of arthritis in only one joint,
usually the toe, ankle, or knee( Chest al .,2008 ). Gout is a common shape of
inflammatory arthritis - a condition affecting tfents and musculoskeletal system. It
Is the commonest form of inflammatory arthriismnen, and though it is more likely
to affect men, women become more susceptible &ftér the menopause .( Hyon
Choi,.2011)

There are a number of different factors that magrdase uric acid in the body,
including higher production of uric acid and thelueed elimination of uric acid by
the kidneyfrancis,2008)

Not necessarily everyone with high levels of waed, however, will develop gout.

Several factors can be associated with high witt @ gout:

1. Genetic problem of uric acid metabolism (raréhere may be a family history of
gout associated with these rare defects.( Terkettal.,2003)

2. Some of drugs , which may include water palsein for edema (e.g. heart failure)

may block the excretion of uric acid in the kidnélippel .,2001)

\



Chapter one introductaom literature review

3. Foods with high purines contents , which aeelthilding blocks of uric acid in the
cell, may raise levels of uric acid. Purine-riclods include certain sea foods and red
meat. Alcohol and fructose found in soft drinks nago increase amounts of uric
acid (Shoiji et al., 2004)

4. Obesity, hypertension (high blood pressure)diatletes may be associated with
elevated uric acid levels and gout The most mgjoat people with hyperuricemia

do one condition that can sometimes be confusdd gout is pseudo gout. The
symptoms of pseudo gout are very similar to thdsgoat, the difference being that

the joints are infected by calcium phosphate afgstather than urate crystals .This
means that pseudo gout requires different treattoegut.Tauscheet al ., 2009)

The majority of gout cases are treated with meginatMedication was used to treat
the symptoms of gout attacks, prevent future flawed reduce the risk of gout
congealment such as kidney stones and the devehlprheophi.(Firesteinet al .,
2008)

This study aimed to
1- to investigate the relationship between singleleotide polymorphism in SCL22A12
gene and the incidence of gout

2- Study the relationship between kidney functiod the gout
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1.2 literaturereview

1.2.1 definition of gout

Gout is an inflammatory type of arthritis caused unyc acid crystals. Painful
attacks is occur when uric acid crystallizes ia jihints (Hyon et al ; 2008).Gout

is derived frongutta (Latin for drop), as itwas believed in the thirtedncentury
that poison falling in drops into the affected jooaused goutFam(2002)Gouty
arthritis occurs more often in men than womerafiécts about two per cent of
both men over age thirty and women over age fifityfCanadait usually, but not
always, develops in people over the age of foNlen are more likely to get gout,
but women become increasingly susceptible to gautritis after menopause.
Gouty arthritis is strongly associated with obesitypertension, diabetes, and
genetic factors ( Weaver, ( 2008) .The ability taimain uric acid in dissolvable
form is an important body function; people with goarthritis may not be able to
do this(Hyonet al ., 2008). Gouty arthritis results from an inni@@une reaction
to monosodium urate crystals deposited in the goaftindividuals with elevated
serum urate levels (hyperuricaemia). Urate, theagmy cause of gouty arthritis , is
a metabolite with useful properties(Merrimetral; 2013).The most common sign

of gouty arthritis is a night time attack of swagj, tenderness, redness, and sharp

pain in the big toe , foot, ankle, or knees, dtreofoints . (Murrayet al ; 2006 )

Cases of gouty arthritis have increased in regeats, This increase is likely due
to an aging population, dietary and lifestyle chemggreater use of medicines,
such as diuretics medication , all of which caadlé& a high uric acid level in the
body (Lebiedz-Odrobinet al .,2010).

Recent studies have provided information on dieteiky factors for gouty arthritis

. higher intakes of red meat, fructose and beernratependently associated with
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increased risk, whereas higher intakes of lowd&aty products and vitamin C are

associated with lower riskthang et al ;(2006).

1.2.2 Stages of Gouty arthritis

The progression of gouty arthritis is divided ifddowing the four stages

1.Stage one : Asymptomatic Hyperuricemia

During this stage, a person has no symptoms ofygarthritis, but uric acid
levels are above 6.0 mg/di(Roubenoff et al ., 2005). The body will already have
excess amounts of uric acid in the bldbédre'sno discomfort or outward evidence of

disease but gouty arthritis is beginning to foBetker et al .,(2009)

2. Stage two: Acute gout

During this stage, crystals have been depositinthénjoints activate and cause
episodes of intense pain and swelling in the joltie pain will subside, even without
treatment, within three to ten dagigloyer et al .,(2003).1t is at this point that gout
starts to do damage to the body. The buildup af acid causes crystals to form in the
joints causing a sudden onset of severe pain. Aneaattack of gouty arthritis is
typically evident upon awakening from sleep anddwes discomfort may longer for
more than a week. Subsequent episodes of goutytiarthay not occur for months or
even years; however, over time attacks can lagjelomnd recur more frequently.(
Abrams 2005).

3. Stage Three: Interval Gout

This stage is similar to stage one in that §maptoms of gouty arthritis are not
present except for the high levels of uric acid time blood.( Richette et
al.,(2010)During this stage, a person is in between gouthriig flares.it's a
symptom-free time, when their joints are functignimormally. Although, even when

symptoms are not present , ongoing deposits of adwd crystals continue to

¢
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accumulate, silently. Additional and more painftiheks of gouty arthritis are likely to

continue unless the uric acid is lowered to belcdvrig/dL( Terkeltaulr003).

4. Stage Four: Chronic Gout

In this final gouty arthritis stage, the gouty aitik attacks are more frequent and
the attacks themselves are londédris is the most debilitating form of gouty artwit It
usually takes a long time to develop—up to 10 yeasd is most common in those
whose gouty arthritis is not treated. (Haines,2013

At this stage the disease has caused permanentgdaimahe affected joints
producing persistent joint inflammation, joint defoty, and deposits of crystallized
uric acid (tophi). Tophi can cause chronic paimtjalestruction, damage surrounding

tissues, and cause deformitied{ang ,et al., 2006).
1-2-3 Uric acid

Uric acid is a heterocyclic compound of carbomagén, oxygen,
and hydrogen with the formulas&4;N4Os.( McCrudderet al .,2009).

uric acid {urate)

Figure 1.1 — chemical structure of uric adrtidhette Ret al.,2010)

Uric acid is a product of purine metabolism geredahroughout the breakdown of
nucleic acids (DNA and RNA) and ATP(adenosine tyogphat ) , and uric acid can
also be generated from proteins . (Lonamal .,2002). Serum uric acid levels may
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be vary greatly in humans, and can range from@XBtmg/dl or more .( Weineet
al .,2008).

Uric acid is the end product of purine metabolists.immediate precursor,
xanthine, is converted to uric acid by an enzyrhatieaction involving xanthine
oxidoreductase (Baillieet al .,2007)It has been hypothesized that uric acid (UA)
provides an antioxidant defense in humans, so ighmbe protective against

oxidative stress in cardiac, vascular, and newaltd ¢ Haywardet al., 2008)

The levels of uric acid in the blood depend up twa factors. The first is
the rate of uric acid synthesis in the liver. Bessaaf uric acid results from purine
degradation, its levels are influenced by bothahmunt of purines synthesized in
the body, also the amounts of purines absorbed fr@ diet (Richette 2010). The
second determinant of blood uric acid levels isrtite of uric acid excretion from
the kidneys. Excretion has the highest effectlonduric acid levels, with about
90% of hyperuricemia cases attributed to impaisgal excretion (Choi, 2005).

Impaired excretion is most often because of ababties in the kidney
urate transporter (called URAT1) or organic ionngorter (OIT), both of
which control the movement of uric acid out of groal kidney tubules and into
urine (Enomoto 2002).

The ability of humans and primates to preserve dlewels of uric acid
(because of slow kidney filtration and lack of dacase enzyme) was
probably advantageous to our evolution, by increpantioxidant capacity of
the blood (Alvarez-Lario and Macarron-Vicente ,20The rate of urate
deposition and, consequently, the rate of tophmédron, correlate with the
duration and severity of hyperuricemia (Medellet al .,1997)The use of
genomewide association scanning has identified 28 loai ttontrol serum

urate levels. Predominant among these are lociasung uric acid
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transporter genes involved in renal and gut exanedf uric acid. Arromdee
et al .,2002)

Havelock Ellis proposed in the early 1900s that @cid might have a
role in intelligence. He noted that gouty arthritigas frequently a disease of
the educated peoples , and that many famous pphess and scientists from
the 1800s had gout. This concept was reintrodutedetter to Science in the
1950s by Orowan, who noted that uric acid has ct@&mtharacteristics
similar to caffeing({Orowan ,1955)

1.2.4Hyperuricemia

Hyperuriemia is a case that based upon the s$ijulomit of urate in serum.
A concentration of >Tng per dL.(in each sexes) is taken to denote hyperuricemia,

the concentration above which urate saturationmsccCampionet al .,1987)

Hyperuricemia results from insufficient renal exme or urate overproduction
from purines, or both( Emmerson et al ;(1992)As local serum uric acid
concentrations rise above their limit of solubilitmyonosodium urate can begin to
precipitated out of the blood, forming needle-ldtgstals preferentially in cartilage
and fibrous tissues. Here, the crystals might eeéat years without causing any
problems (Doherty 2009).

Approximately 70% of the urate that produced daslyexcreted out by the
kidneys, while the rest is eliminated by the intest. However, during renal failure,
the intestinal contribution of urate excretion m&ses to compensate for the
decreased elimination by the kidneys. (Kanal .,2009) .

Urate excretion does appear to correlate with #rems urate concentration
due to a small increase in the serum concentra¢isuts in a marked increasing
In urate excretion. ( Mayoref al ; (2006). Hyperuricemia may occur because of

N
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low excretion (underexcretors), increased produactioverproducers), or a
combination of these two mechanisms ( In@bieal .,2004) . It is a very
common condition, being sometimes caused by analthyelifestyle that is
mainly represented by a poor diet exceeding inngumucleotides, protein,
alcohol, and carbohydrates intake. (Johretah .,2004) .

Asymptomatic hyperuricemia is a term traditionadlgplied to settings in
which the serum urate concentration is elevatedirbuwthich neither symptoms
nor signs of monosodium urate (MSU) crystal depmsitlisease, such as gout, or

uric acid renal disease, have occurr&aufpat et al .,2011).

1.2.5 Gouty arthritis epidemiology

Several British and American surveys have estimétedprevalence of gouty
arthritis to be 2.6-8.4 per 1000 in adults, wkik prevalence increasing with age
to rates of 24 per 1000 in men and 16 per 10000men aged 65—74 years. Gouty
arthritis has a predilection for the first metatgghalangeal joint , with as many as
50-70% of first gouty arthritis attacks occurrimgre( Wright, et al ., 2007)

The National Health and Nutrition Examination Syr{BlHANES) data from
2007 to 2008 showed a hyperuricemia (serum gsateng/dl) prevalence of 21.1%
in men and 4.7% in womgrZhu, et al ., 2011)

The epidemiology of gouty arthritis is difficuld tquantify precisely due to
variations in methodology between studies, inclgdiifferences in case definition
and in the means of estimating incidence and peecal Although, there is no
doubt that it is a very common condition and stsdieom several countries,
particularly in the USA, report an increase in @ewnce in recent decad@gsoddy ,
etal ., 2007.



Chapter one introductaom literature review

r i
N
'
Pravalanes (%) Al Adult ~
o).5
N s
{.6-1.0 g “ﬂ
10308 ® - '
3040 m m
A0 @8 B
"i"
Data in min paly 1

o dita

Nature Roviows | Rhoumatology

Figure 1.2 Gouty arthritis epidemiologyup, C. F, et al ,.2014)
1.2.6Gouty arthritis symptoms

Warmth, pain, swelling, and extreme tendernessjoird, usually a big toe joint .
This symptom are called podagra (Pizzoetcal .,2006) .Gouty arthritis usually
becomes symptomatic suddenly without warning, oftethe middle of the night.
The main symptoms are intense joint pain that siéssio discomfort, inflammation
and redness. Gouty arthritis frequently affectsldrge joint of the big toe, but can
also commonly affect the ankles, knees, elbowsstarand fingers (Wu et al
.,2008)Another symptom of gouty arthritis is the preseot tophi. A tophus is a
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hard nodule of uric acid that deposits under the. skophi can be present in various
locations in the body, commonly on the elbows, uppa&r cartilage, and on the
surface of other joints. When a tophus is presi indicates that the body is
significantly overloaded with uric aci(Lin et al ., 2000)

Other symptoms may seldom occur along with the tjopain,
including fatigue and a high fever Edgebeen , (2003pme people may not
experience gouty arthritis as many painful attacks. Instdas&ly have gout nearly
all the time (chronic gout). Chronic gouty arthgitin older adults may be less
painful and can be confused with other forms ofthrars . Bhole et al.,
(2010).Gouty arthritis may first appearrazdules (tophion the hands, elbows, or
ears. The person may not have any of the classnpteyns of a gouty arthritis
attack . (Comeast al., (2011).

1-2-7 Pathogenesis

The exact cause of gouty arthritis is not knoalthough it may be linked
to a genetic defect in purine metabolism ( Wea2@08) The pathogenesis of
gouty arthritis starts with the crystallizationwhte within the joint, bursa, or
tendon sheath, which leads to inflammation as @tre§phagocytosis of
monosodium urate crystals; the disease is ususdlgaated with an elevated
concentration of uric acid in the bloddére,2008) These crystals then trigger
local immune mediated inflammatory reaction, vatie of the key proteins in
the inflammatory cascade being interleukfia An evolutionary loss of uricase,
which breaks down uric acid, in humans and highengites has made this
condition commonRichette et al.,2010)

Other factors believed important in triggering anta episode of arthritis

include cool temperatures, rapid changes in uiitt lavels, acidosis, articular
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hydration, anaxtracellular matri proteins, such gsoteoglycan, collagens,
and chondroitin sulfateMoyer et al.,2003).
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Figure 1.3 Overview of theathogenesis of gout (Hochberg al .,2003)
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1.2.8 Causes of Gouty arthritis:

Gouty arthritisis caused by too much uric acid in tieod (hyperuricemia).
The exact cause of hyperuricemia sometimes isohkn although inherited facto
(gene3 seem to play a rc ( Bhole et al., (2010)This can occur for a number
reasons, including diegienetic predisposition, or uncexcretion o urate, the salts of
uric acid (Chenet al.,2008.

Normally, uric acid dissolves in the bloond is excreted from the body
urine via the kidneys. If too much uric acid is gwoed or not enough is excret
then it can build up and form the neelike crystals that cau inflammation and

pain in the joints and surrounding tiss James 2014).
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When uric acid levels in the blood are high, ita@led hyperuricemia. Most
people with hyperuricemia do not develop gout. Bugxcess uric acid crystals
form in the body, gouty arthritis can develop.(Cé al .,2005)

Certain high-protein foods can make the body predwo much uric acid,
triggering gout. Beverages such as tea, coffeegazaand especially alcohol in any
form lead to extra water loss from the body, whsah cause an attack (Pizzomio
al .,2006) .

Hyperuricemia can have many causes. Serum uridexssts become elevated
in any disorder that results in the proliferatidrcells or the excessive turnover of
nucleoproteins. Hyperuricemia can also occur webrdased renal function and in
genetic disorders that increase the productioninoit the excretion of uric acid
(Wortman ,1998).

There are a number of factors that can increase likedtihood of
hyperuricemia, and therefore gouty arthritis : Agel gender , Genetics , Lifestyle
choices , Lead exposure , Medications , Weight ,atfter health problems
(Weaver, 2008)

1.2.9 Gout Risk Factors

The genes that inherited, male gender, kidnegtiom, and nutrition
(alcoholism ,obesity) play key roles in the devehgmt of gouty arthritis.
(William,2014).
1.2.-9.1 Age

Children

Gouty arthritis in children is uncommon except fare inherited genetic

disorders that cause hyperuricemia.(Keestah.,2012).

Middle-Aged Adults.
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Gout usually occurs in men in the mid-40s. Menhid age group who have
gouty arthritis are often obese, have high bloogsgure, unhealthy cholesterol
levels, and drink large amounts of alcohol( Dohesttyal .,2009).

Elderly.

Gouty arthritis occurs equally in men and womaerthis group, gouty arthritis
IS most often associated with kidney problems &eduse of diuretics medications .
It is less often associated with alcohol use.
1.2.9.2Gender

Clinically, gouty arthritis is often considered ale disease. Although gouty

arthritis prevalence has increased in both sexe®ng patients younger than 65
years men have a fourfold greater prevalence themem (Wallaceet al.,2004)In
men, uric acid level normally rises at puberty( ieelz-Odrobina et al.,2010)Men
get gouty arthritis more than women at youngersad he onset of gout among
men is typically between the ages of 40-60 yedtispagh it may begin earlier for
those with a genetic predisposition .Most womeneence gouty arthritis after
menopause (Roddgt al .,2005).

1.2.9.3 Genetics

About 20% of persons with gouty arthritis have figimhistories of this
condition. Several genes are linked to uric acitalmaism and gouty arthritis .
Some people have a defective protein (enzyme)rbateres with the way the body
degradation puringZhuet al .,2012).

Three genes called.C2A9, SLC22A12, andABCG2 have been found
commonly to be associated with gouty arthritis, aratiations in them can
approximately double the risk (Merrimahal .,2011).

VY
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Genome-wide association studies (GWAS) are &ldped research technique to
identify DNA(Deoxyribo nucleic acid ) polymorphisnasstributed across different
large populations, and they permit the determimatibcommon genetic factors that
influence health and disease. Since 2008, diffeBMAS identified nine DNA loci
associated with serum urate concentration, witlr fonked to gouty arthritis in
several populationgDehghan et al .,2008)
1.2.9.4 Lifestyle choices
Alcohol consumption interferes with the removaluofc acid from the body. Eating
a high-purine diet also increases the amount afagid in the body Neogi ,(2011)
Increased meat and seafood intake were associatedlw1-fold and 1.51-fold
increases in risk for gouty arthritis , respectydor the highest versus the lowest
quintiles of intake( Arromdee & al ; (2002) Weight gain and obesity plays a huge
role in the development of gouty arthritis .Whea tthody becomes too heavy, a lot
of weight is being put onto the kidneys, so thenivbe able to function correctly
,Data suggest that obesity increases serum urateslibfing both increased
production and decreased renal excretion of urBtesEeiret al .,2000)

1.2.9.5M edical conditions

Medical conditions that can increase your risk@faloping gouty arthritis include:

high blood pressure (hypertension)
Diabetes mellitus — both types
kidney disease

Hyperlipidemia

osteoarthritis Karl , (2007)
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1.2.9.6 Medications

Gouty arthritis is associated with a number ofedént medications,
including diuretics, low-dose aspirin, and drugat thre commonly used in organ

transplantation (immunosuppressant drugs) ( Abbeiemet al .,2002) .

The treatment of certain typescaancercan cause gouty arthritis because of high
levels of uric acid released when cells are desti(mytotoxic drugs)Sulem et
al .,2011)

1.2.9.7Renal and other major organstransplants

Hyperuricemia and gouty arthritis are common coogtions of renal and other
major solid-organ transplants. Gouty arthritis jalamage is accelerated in
transplant patients with hyperuricemia comparedh watients with primary
hyperuricemia, and gouty arthritis is frequentlyyparticular (Barolettet al
.,2004)

1.2.9.8L ead Exposure
Long-term exposure to lead is associated with hpildf uric acid and a high
incidence of gouty arthritis.Krishnan et al .,2012)

1-2-10Diagnosis

The history and physical examination is importdmt; the only sure way to
confirm a diagnosis of gouty arthritis is to test tiric acid crystals in the synovial
fluid or tophi under polarizing microscopic exantina. These appear as needle and
rod shapes and have strong negative birefringefickese must be differentiated
from pseudo-gout crystals (calcium pyrophosphat®)ch appear differently under
polarized light and are more rhomboid rods, squaresregular in shape, and are
weakly positively and bluish in coloration(Krishnagt al ., 2008)

Vo
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The differential diagnosis for symptoms suggesangacute gouty arthritis attack
includes acute pseudo gout, septic arthritis, mftatory arthritis, cellulitis, and
trauma. Because these diagnoses may have simdsergations, it is important to
establish a correct diagnosis, as the treatmenicatipns are significant ( Roberts
etal ., 2009)

Exams and tests that may help with diagnosis aadrtrent of gout include:

1-Ajoint fluid analysis (arthrocentesis) to seleether uric acid crystals are present.

This is the only certain way to diagnose gout.
2-A medical history and physical exam,

3-Atest to measure levels of uric acid in blodtis may be done if the doctor
cannot safely get fluid from the affected joint tgst to measure levels of uric acid

in urine,

4-X-rays of extremities (hands and feet) are samesi useful in the late stages of

the disease Qomeauet al .,2011)

,;‘
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Figure 1.4: x- ray of inflamed big toe (james ,2P1
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Blood tests may reveal an abnormally high leveun¢ acid. Having a
higher level of uric acid in the blood alone does mean a gouty arthritis. Many
people with elevated levels of uric acid do notaleg gouty arthritis. A definitive
diagnosis is made by inserting a needle into tig pnd taking a sample of fluid,
which, when examined properly, reveals the clagpmearance of uric acid crystals
.(Terkeltaub , 2010).

1-2-10-1Synovial fluid

A definitive diagnosis of gouty arthritis is basegdon the identification
of monosodium urate crystals in synovial fluid dophus .Schlesinger , 20100
confirm the presence of gouty arthritis , a doaiorhealth care professional may
Insert a needle into the inflamed joint and drasample of synovial fluid, the liquid
that provides lubrication for each joint. This joiftuid is placed on a slide and

examined beneath a microscope in search of unitaygstals. (Steele ,1999).

1.2.10.2Blood tests

Hyperuricemia is a classic feature of gouty arhritout it occurs nearly half
of the time without hyperuricemia, and most peopléh raised uric acid levels
never develop gouty arthritis . Thus, the diagmostility of measuring uric acid
level is limited. [auscheet al .,2009)

In acute attack , blood test can reveal elevateitewdiood cell count and elevated
erythrocyte sedimentation rate . (Mandktlkl .,2007)

1.2.11Gout prevention

Both lifestyle changes and medications can decreasecid levels(Chen
et al .,2008)

Medications and lifestyle changes, such as reduaioghol consumption, limiting

intake of meats and fish rich in purines, and naaning a healthy weight can help to
lower uric acid levels in the body. However, in ihasases, medication is
require(Elme 2006)

\R%
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1.2.12 Gouty arthritis treatment

The goals of treatment for gouty arthritis are faain relief and prevention
of future gouty arthritis attacks and long-terramplications, such as joint
destruction and kidney damageWdrtmann ,2009T.hrough proper treatment and
understanding of the disease, patients can avandub&pisodes and long-term joint
damage and disability due to gouty arthritis , amntain their normal lifestyle as
well.(Huanget al .,2005)

1-212.1Treatments to Relieve Pain and Reduce Swelling in Acute
Gout

1-nonsteroidal anti-inflammatory drugs (NSAIDS)

NSAIDs are the usual first-line treatment for goatyhritis, and no specific
agent is significantly more or less effective tlaany othetmprovement may be seen
within four hours, and treatment is recommendedfa to two weeksR(chette et
al .,2010)

2-Colchicine
Colchicine is an alternative for those unable terate NSAIDs. At high
doses, side effects (primarily gastrointestinaletjpbmit its usage. At lower doses,
which are still effective, it is well tolerated(Laubscheret al.,2009)
3-Glucocorticosteroids (cortisone)
Taken orally or injected, cortisone quickly inhibie inflammation of an acute
attack.(Firesteinet al .,2008)
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1.2.12.2Treatments to Lower Uric Acid Levels and Prevent Future
Attacks

Patients who have repeated gouty arthritis attaasormally high levels of
blood uric acid, or tophi or kidney stones shouicbrggly consider medicines to
lower blood uric acid levelsHayden MRet al .,2004). These medications do not
help the painful flares of acute gouty arthritiso, most patients should start taking
them after acute attacks subside. The drug mosih efsed to return blood levels of

uric acid to normal is allopurinol (Lopurin, Zylap).

1.2.13. Molecular Genetics of Hyperuricaemia and
Gout

The use of genome-wide association scanning hattifidd 28 loci that
control serum urate levels (BatteCal ,.2013).
Predominant among these are loci containing uid @ansporter genes involved in
renal and gut excretion of uric acid. The SLC2A2(39) and ABCG2 genes have
particularly strong effects on serum urate and oslgout (Caulfield MJ et al ,.
2010).The SCL22A11 and SCL22A12 genes (encodingracganiotransporter 4
(OAT4) and urate transporter 1 (URATL1), respecyiyedre located together on
chromosome 11. Variants in each of the genes hiaxequisly been associated with
serum urate concentration in Caucasian (DalbeghaN,2013).
Nowadays, URATL1 is considered the most importaatment in the mechanisms
involved in the reabsorption and urinary excretainuric acid. URATL1 action is
immediately modified by organic anions (i.e. lagjabnd several uricosuric or
antiuricosuric drugs including probenecid, benzammne, sulfinpyrazone,
phenylbutazone, non-steroidal anti-inflammatory g#u losartan and
diuretics(Enomoto Aet al ., 2002)
URATL1 is encoded by the SLC22A12 gene (11q13), ikcconstituted by 2642
base pairs in 10 exons. While several SLC22A12 gam@ations have been found in

V4
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Japanese patients with idiopathic renal hypouricaghRH), the healthy Japanese
also have various polymorphisms of the same gemd@ddK et al ., 2004)

The locus most strongly linked to gout correspotwlghe glucose transporter 9
(GLUT9), also known as the solute carrier 2A9 (SBGBP In contrast to the three
other loci that are linked to an increased riskg@iit, several variants of GLUT9 are
linked to a reduced risk (Wallace &€ al ., 2008).The second locus linked to gout
corresponds to the gene coding the urate transpbridRAT1 (also named solute
carrier 22A12). The gene was cloned in 2002 andachately identified as a urate-
organic anion exchanger, re-absorption being trggdyéy high intracellular loads of
lactate and several other organic anions (Enomotb & ., 2002)The third locus
linked to gout encodes the renal sodium phosphatesport protein 1 (NPT1, or
solute carrierl7A1l), which is localized at the apimembrane of renal proximal
tubules(lharada Mt al., 2010)

The last locus linked to gout corresponds to th&€&R2 gene, a transporter initially
known for its involvement in resistance to chemaodbg (Noguchi Ket al ., 2009)
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Chapter three Results and discussion

3. Results and discussion

3.1.Study subject

The study included 35 patients suffering from gdurting the period from January
2015 to June 2015 at Al- Karamah and Al-Yarmoukckeng hospitals . All cases were
investigated by rheumatologist Dr. Ahmed Abdulb@fs healthy subject were selected
to represent the control group. The mean agesefpatients were 34 -63 years and the
mean ages of the control were 25 - 40 years Th&pal informations for each patient
were obtained , including name , age , weighhgtle , medications and family history of

gout.

3.2. Serum uric acid and creatinine concentration iad white blood cell
count ;

The relationship between gout, uric acid , creaénand white blood cell(WBC) count is
shown in Table 3.1 and Figures 3.1, 3.2 . and 3.3

Table 3.1. Serum uric acid and creatinine concenttseon and WBC count in control
subjects and pateints with gout

Groups No Serum urig Serum White blood cell count(cell/ul)
acid creatinine
concentration) Concentratior
(mg/dl) (mg/dl)
Control 20 4.39+0.14) 1.845%0.06 6375.00 + 237.6
Patients| 35 7.57+0.28 20.61+1.29 9488.57 £ 214.69
with gout
LSD 0.787 ** 3.451 ** 674.61 **
value
P-value 0.0001 0.0001 0.0001
** (P<0.01), NS: Non-significant.

Values are mean +SE
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Figure 3.2. Serum creatinine concentratiooantrol subjects and patients with gout

1



Chapter three Results and discussion

10000
9000

8000
7000

6000 -

5000 -

count (cell/pl)

4000 -

3000 -

2000 -

1000 -

control subject patients with gout

Figure 3.3.White blood cell count in control suligeand patients with gout

Table 3.1 shows a significant (P<0.01) increasserum uric acid and creatinine
concentrations and WBC count in patients with goutomparison with the
control. Hyperuricemia arises from excess diepamme or alcohol intake,
decreased renal excretion of uric acid , or fromcea lyses in lymphoma,
leukemia, or solid tumors (Kutzirg al. , 2008).

Serum uric acid and creatinine concentrationsl \WBC count in male and female

patients with gout and control subjects with diéf& age groups are shown in table
2.3 and 3.3

Table 2.3.Serum uric acid and creatinine concerdtion and WBC count in
male and female in patients with gout

Gender No. Serum uric agid Serum White blood
concentration| creatinine cell
(mg/dl) concentratiorn count(cell/pl)
(mg/dl)

Male 26 7.70 +£0.34 23.24 +£1.90 9334 +
282.41

Female 9 7.12 +0.42 18.46 + 1.78 9933 4
489.75

LSD value 1.1078 * 5.654 ** 1041.40 NB
P-value 0.0239 0.0021 0.1060
* (P<0.05), ** (P<0.01), NS: Non-significant.

Values are meanz SE
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Table 3.3. Serum uric acid and creatinine coneog¢ration and WBC count in gout
patients with different age groups

Age groups  No. Serum uric Serum White blood cell
acid creatinine count (cell/ul)
concentratior concentratior
(mg/dl) (mg/dl)
Less than 10 797 £0.50) 27.74+3.07 7822.22+451.111
40
40-50 9 7.46 £0.42] 20.46+2.8§7 8241.18 +495|12
More than 16 7.51+£0.50, 18.09+1.77/ 8935.00 + 392.06
50
LSD value 1.321 NS 6.744 NS 1242.20 NS
P-value 0.3074 0.4839 0.1883
** (P<0.01), NS: Non-significant.
Mean +SE

Tables 2.3. and 3.3.
and creatinine concentration and WBC count

shows a significant (psPifcrease and in serum uric acid
inenpmtients as compared to
female.Gout is rare in children and young adults. Mea rmore likely to develop

gouty arthritis than women at the ages of 40 and/édys , women are rarely
develop the condition before the onset of menopads& have higher uric acid
concentration than women with an increased gbeexe of gouty arthritis at all
ages, though less marked in older age(Roddwl., 2007). Estrogens have a
uricosuric result, making gout very rare in young@amen. However, urate levels
rise , after the menopause and gouty arthritis imeso prevalent. Aging is an
important risk factor in both men and women, pdgdiecause of multiple factors
including: an increase in serum uric acid levelsai(ty due to reduced renal
function); increased use of diuretics and othedication that raise serum uric acid
age-related changes in connective tissues, whichec&ourage crystal formation

(Roddyet al., 2007).
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The Correlation coefficient between in serum uric acidatinine and white blood
count in patients with gout shown in table 3.4

Table 3. 4. Correlation coefficient between studiecparameters in patients
with gout

Parameters Correlation coefficient (r ) Level of significance
Serum uric acid & 0.68 *k
Creatinine

Serum uric acid and 0.63 *x
white blood cell count
white blood count and 0.60 *k
serum creatinine

** (P<0.01).

There is a positive correlation between parametepatients with gout. uric acid
may be an active player in the pathogenesis ofl disease that cause endothelial
dysfunction intra renal vascular disease and nemadirmentthat lead to increase
in creatinine level Kanellis et al .,2004) It was proved that hyperuricemia
enhanced the production of pro-inflammatory mexdstand in turn high the
effect of endotoxin, which resulted in more exaetion of systemic
inflammatory response in other mean increase iesiood cell count (Karapinar
etal ., 2009)

3.3. Molecular detection of gout by PCR technique.

3.31 SLC22A12 (URAT1) gene
The SLC22A12 (URAT1) gene is located on the chromosome (11913 he
protein encoded by this gene is a member of orgamdransporter (OIT) family,
acting as transporter for the urate and contributegulation of urate concentration
in blood. This (protein) is an integral membranet@in primarily found in epithelial
cells of the proximal tubule of excretory . An eded level of serum urate,
hyperuricemia, is related with increased incideoicgouty arthritis. (Enomoto A et
al., 2002)
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3.32. Concentration and purity of DNA extracted fromblood sample:

Genomic DNA was extracted from all samples of pasieusing genomic DN,

miniprep extraction kit for frozen blo see table (3-6).

Type of patient sample DNA conc. DNA purity
Frozen blood 50.¢- 120.2 ngjul 1.7-2.0

3.3.3. Primers set.

Indentification of nucleotide changesin 1 2,4, and %exons performed in &
samples with themmers used in the curre study.
3.4. Molecularanalysis of SCL22A12 gene.

Directsequencing of thSCL22A12gene from patientsvith gout was carried ol
using primer€£X1,EX2,EX3,EX4 and EX
The first primer seemployec in this PCR technique(Ex-Bmplifies exon (1) of
SCL22A12 gene from NCBwith product size(600bp) which showr in Figure (3-
4)

A a ped 3 4 = o r = = 10 11 I~ Lo

Figure 3.4PCR product for Ex-1 primer, agarose gel electrophoresis (2% agarose gel,
minutes at 100 voltages and then lowered to 70 Vel|i80minutes). Msualized under U.V light
after staining with ethidium bromide lane M: 100bp marker,lane110: from patients with

gout, lane C: from control (healthy) subjects and lane\: from negative control.

S
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The second primer setmployed in this PCR technique (Ex-@inplifies exon (2) of
SCL22A12 gene fromNCBI with product size400bp) vhich is shown in the figure -
5).

IOOoD
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Figure 3.5PCR product for Ex-1 primer, agarose gel electrophoresis (2% agarose gel,
minutes at 100 voltages and then lowered to 70 Ve|80minutes). Msualizedunder U.V light
after staining with ethidium bromide lane M: 100bp marker,lane110: from patients with gout ,

lane C: from control (healthy) subjects and laneN: from negative control.

Primer (Ex-3 used in this study wepreviously designed to ampliifSCL22A12gene,
giving aband in PCR produc400bp).

The third primer seemployecin this PCR technique (Ex-8e amplifies in exol
(3) of SCL22A12 gene from NCBwith product size (300bmhich isshown in
Figure (3-6)
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Figure 3.6 PCR product for Ex-3 primer, agarose gel electrophoresis (2% agarose gel,
minutes at 100 voltages and then lowered to 70 Ve|t80minutes). Msualized under U.V light
after staining with ethidium bromide lane M: 100bp marker,lane110: from patients with gout ,

lane C: from control (healthy) and lane N: from negative control

Primer (Ex-3) employedn this study wa: previously designed to amplify tl
SCL22A12 gene(exon 3yiving € band in PCR product (300bp).

The fourth primer setised in this PCR techniquEX) the amplifies in exon (<of

SCL22A12 gene from NCBwith product size (bp )which ghowr in the figure (3-7)

&y
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Figure 3.7 PCR product for Ex-4 primer, agarose gel electrophoresis (2% agaro gel, 10
minutes at 100 voltages and then lowered to 70 Ve|t80minutes). Msualized under U.V light
after staining with ethidium bromide lane M: 100bp marker,lane110: from patients with gout ,
lane C: from control (healthy) and lane N: from negative control

Primer (Ex-4 used in this study were previously designed tpldyithe SCL22A12
gene, giving dand in PCR produc269bp).

The fifth primer setused in this PCR techniquEx-5) the amplifies in exon (! of
SCL22A12gene from NCBWwith product size (269bp) which showr in the figure (3-
8)
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Figure 3.8 PCR product for Ex-5 primer, agarose gel electrophoresis (2% agarose gel,
minutes at 100 voltages and then lowered to 70 Ve|t80minutes). Msualized under U.V light
after staining with ethidium bromide lane M: 100bp marker,lane110: from patients with gout ,

lane C: from control (healthy) and lane N: from negative control
Primer(Ex-5 used in this study were previously designed tgldaynthe SCL22A12
gene, giving aband in PCR produ (253bp).

3.4.1. Type of mutations:

The PCR products gbuwy arthritis patientsvere screened by sequenciThe
results were directlgompared witl the control (NCBI nucleiade blast) ad Mega 6
program .In the presergtudy forward primer was usddr sequencinthe SCL22A12
gene in 20 patientsith gout compared with control NCBI nucleotide bl

The presenagf mutations in severi main exons 06LC22A1Z gene was

evaluated in individualswith gout .
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The FirstDNA sequence of thSLC22A12 gene located iexon 1from patiel with gout
and NCBI nucleotide blagt shown the Figures (3-9A,B and C)

Range 1: 5744 to 6176 GenBank Graphics

Identities
431/434(99%

Score Expect
784 bits(424) 0.0

Query 12
Sbjct ¢
Query
Sbict 6116
Query
Sbjct ©856
Query
Sbijct
Query
Sbict
Query
Sbijct
Query

Sbjct

Homo 5ap|ens solute carrier family 22 member 12 (SLC22A12), RefSeqGene on chromosome 11
ef[MG_008110.1] Length: 18539 Number of Matches: 1

aps Strand
Plus/Minus
71
6117
131
6857
191
5997
251
5937
C 311
5877
371
5817
AGA 431
& 5757

Query -

Sbijct

Figure (3-9A):The automated sequencing cSCL22A12 gene show a substition in (6006/A/G) ,
deletion in (5754/5756) and insertio in (5749/c)base pair in Exon (1) athe SCL22A12 gene as

compared with the NCBI nucleotide blast

A sample(l) of primerX-1) showed aubstiutationn nitroger base (6005/A/G ), in
exon () that caused chan¢in amino acidaspartic acid to glycin codon , deletion
in nitrogen base (7556)that causechange in amino acid asparagine to lys and
insertion in nitrogen bag&/60/A)that cause change amino acid cysteine to
methionine . Tese resus are in agreement wittZammiti et al.(2006) who

demonstrated the @gence of insertion mutatibut in exon 11 08CL22A12 gene .

The Second DNA sequence of ISCL22A12 gene located irexon 1 from ptient with
goutand NCBI nucleotide blais shown in Figure (3-18B and C)
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Homo sapiens genomic DMNA, chromosome 11 clone:RP11-T27K3, complete sequence

Sequence 10: \’::'-.-_.-'w_F-r7 DO010%2 51 Length:z 160739 Mumber of Matches: 1
FEange 11 34523 o 4952 JerBiark Traphics
Score Expsct Identities aps Strand
773 barsi(418) 0.0 4 27/431(99%:) Lfa21(0%:) Plus/Flss
Query 16 CTGGECAGETTCCAGSTTCTC TCTQ ATGGTCTCCATCATETGGCTGTGT 75
JERTTREIRATHRITR] | |] 11 PROTAAENNTENRInT]

Sejct 34523 J(TGGECAGETTCCAGETTCTC GATEE "'CT!Zn-'CfT "TCCATCATETGGCTGTGT 34582
Query 76 ACCC ARG -'.T-\:IET"_:JA:'I;\.-'TTT[ TCHGCOGCCATECCCAGCCACOGCTOLTGGOCACCE 135

k l Iﬂl || \I I\I LLELRNERILnll | LLLURLERLLnll
Sbhjct CTTCTOGGLCOCOGTOCCCAGCCACOGITOLITOGOIALCC 345642
Query 195
Sbjet 34782
Query 255
Sbjct LATE X
Query 256 ¢ G TGCLACGECCACCAGCTGEAGCGAGECORAL. 315

) nrnm NN
Sejct 34763 {"'GM‘_N-\."GT(HEH::TL“T' GAL COCAATG _-\.--CIIJ CACCAGCTGOAGCGAGGOCGAC 34827
Query 316 ACOGASC COTGTETGoA TGO TEEETC TATGAL COCAGCATCTTCACCTCCACAATOGTEG: 375

: FARLIRERRN LR R R R R el LERRRN LR ERTTRILAR]
Sbhjct 34823 ACGGAGCCGTGTGTGOATEGL TEGGTL TATGAL CGLAGCATCTTCACCTCCACAATCGTG 34882
Query 376 ‘C CCALAGHTAG C.JEI T:: CCCAd C

111 [ | i

Sbjc JABEE ﬁ».l-.-u-C-a v-f'ﬂch'-. T:n. l\'CL\_.-\.,-.,,_ ACTEE —SFC': ATCACC TTGEAGETCA
Quer F'Cﬂ ]
Sbjct 34943 GG'GG

Figure (3-10A):The automated sequencing c¢SCL22A12 genedisplay a subsitation in (34745/
T/C,34942/A/G and 34943/T/C) an deletion (34946/(base pair in Exon (%) of the SCL22A12

gene when compared witlthe NCBI nucleotide blast.

In the sample (16f DNA from patients of got of primer (EX4). It was showa
substitution in (34745/ T/that cause chan in amino acid isoleucine to thrine
,Substitution in base paiB4942/A/C) and substitution in bagair (34943/T/C)that
cause change in amino acid isoleucine to asparitic and delebn (34946/C)base
pairthat cause change in ino acid prolin to stop codom Exon (1 of theSCL22A12

gene Taniguchi et al ., (2005) studied subsitt mutatin lut in exon 12 0SCL22A12

gene

The ThirdDNA sequence of thSCL22A12 gene located exon X8 m pétient and

NCBI nucleotide blast ishown in Figure (3-11A,B and C).
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Synthetic construct Homo sapiens clone CCSBHm_00020165 SLC22A12 (SLC22A12) mRNA, encodes complete protein
Sequence ID: gb|KR711092.1] Length: 1791 Number of Matches: 1

Range 1: 102 to 467 GenBank Graphics

Score Expect Identities Gaps Strand

654 bits(359) 0.0 364/366(99%) 1/366(0%) Plus/Plus
Query 19 TI?IITI? EGTTCTCCAGACGATGECTCTGATGSTCTCCATCATGTGSCTGTGT 77

Sbjct 182 CTGGGCAG GTTCTCCAGACGATGECTCTOATGGTCTCCATCATGTGRCTGTAT 161

Query 78 GAGCATGECTOGAGAAC CGECCECCaTalC

A an nGe acc
IIIIIIIIIIIIIIIII [ I I IIIIIIIIIIIII H | I I IIIIIIIIIIIII

Sbjct 162 ACCCAGAGCATGCTGGAGAACTTCTCGGLCGCCGTGCCCAGCCACCGCTGCTGRGLACCC 221

137

Query 138 CTCCTGGACAACAGCACGOCTCAGGCCAGCATCCTAGGGAGCTTGAGTCCTGAGGCCCTC 197

Sbjct 222 CCTGGACAACAGCACGOCTCAGGCCAGCATCCTAGOGAGCTTEAGTCCTGAGGCCCTC 281
Query 198 CTGGCTATTTCCATCCCGCCGGGCCCCAACCAGAGOCCCCATCAGTGCCGCCGOTTOCGC 257

CCC
IIIIIIIIIIIIIIIII [ I | IIIIIIIIIIIII H I [ IIIIIIIIIIIII

Sbjct 282 CTGGCTATTTCCATCCCGCCGEGCCCCAACCAGAGGCCCCATCAGTGCCGCCGETTCCGC 341

Query 258 CAGCCACAGTGGCA TGCCACGGCCACCAGCTGGAGCGAGGCCGAC 317
) IIIIIIIIIIIIIIIII H I I I IIIIIIIIIIIII H I I I IIIIIIIIIIIII

Sbjct 342 CAGCCACAGTGGCAGCTCTTGGACCCCAATGCCACGGCCACCAGCTGGAGCGAGGCLGAC 491

e T T >

Sbjct 482 ACGGAGCCGTGTGTOGATGGCTGEGTCTATGACCGCAGCATCTTCACCTCCACAATCGTG 461

Query 378 GCCAAG 383

Sbjct 462 GCCAAG 467

Figure (3-11A):The automated sequencing (SCL22A12 genedisplay a substitution in (114/C/A)
base pair in Exon (1)and deletion in (113/C) base pair in Intron (1) of theSCL22A12 gene as

compared with the NCBI nucleotide blast

A sample oDNA from patients with gout ¢ primer (Ex-1iemonstrated the presen
of substitution in (114/C/Abase pair in Exon ( and deletion irf113/C) base pair in
exon (1) of theSCL22A12 gen¢in exon (1) that caused deletion in amino iLeu/Phe

A mutation in which a part of a chromosome or a sequenc®BIA is lost during
DNA replication. Any nucleotid¢ from a single base to an entire piece of chromo
can be deleted (Lewis, 2004

The Fourth DNA sequence of tSCL22A12 geneis locatedin exon2 from patient and
NCBI nucleotide blastishown in Figure (3-12A,B and C)
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p— e

Homo sapiens solute carrier family 22 (organic anion/urate transporter), member 12 (SLC22A12), RefSeqGene on chromosome 11
sequence ID: ref[NG_008110.1] Length: 18539 Mumber of Matches: 1

Range 1: 6004 to 7172 GenBank Graphics

Score Expect Identities Gaps Strand
326 bits(176) 2e-85 179/180(99%) 1/180(0%) Plus/Plus
Query 1 GCTCTEAAGCCCATARCCCAGTCCATCTACCTGGCTGARAT TCTEGATGGEAGCTGCTACG 6@

L CLCULCEEREEET LT LELEL R e e e iy fy |
Sbjct 6994 GCTCTGAAGCCCATGGCCCAGTCCATCTACCTGGCTGGGATTCTGGTGEGAGCTGCTECE 7853

Query &1 TGCOGCCCTAGCCTCAGACAGGTGAGTACCCCCAGTCCAGOCAGGTCCCAGTTCCCCTCAC 124

) [LLLLEETEETT T |||H |||\||||\|I||HI||\H|I\ LECLEEEELLE
Sbjct 7854 TGLGGCCCTGCCTCAGACAGGTGAGTACCCCCAGTCCAGGCAGGTCCCAGTTCCCCTCAC 7113

Query 121 AACCCCTGCTCTCCTAGGACCCTGECCGACTAGCCCCAL 179
||||H||||H||\ |||H IIHIIIHIIIIHIIHHIH HIIIIHII
CCCTe

Sbjct 7114 AACCCCTGCTCTCCTAGGA GCCGACTGOCCCCAAACCAGT AAAACCAAGT 7173

Figure (3-12A): The automated sequencing c¢SCL22A12 genedisplay a deletion ir (7160/ A)
base pair in Exon(2)of theSCL22A12 gene whecompared witithe NCBI nucleotide blast

A sample of primer (Ex-Zhower a deletion in nitrogen bagd.60/A, in exon2) that
caused deletion in amino acProline to Threoninghis results in agreeme
withZammiti et al.,2006).

Deletion of a numbeaf base pairs that's not evenldivisible by & will lead to
a frame shift mutationcausincall of the codongccurring after the deletion be
scanned incorrectly duringranslation, producing severely altere and potentially
non functional proteinOn the contrar, a deletion that isvenly divisible by 3 is calle
The fifth DNA sequence of thSCL22A12 gene. an in-framedeletior (Ren , 2005 )
located in exon 3 from piant with gout and NCBI nucleotide ble is shown in
Figure (3-14A,B and C).

Range 1: 7554 to 7754 GenBank Graphics

Score Expect Identities Gaps Strand
364 bits(197) 7e-97 200/201(99%) 1/201(0%) Plus/Minus
Query 11 CTACGEAGAGTELCC CGCCTGCCA Te

, ||||H||||||\|\|||H|\|||H||||||H
Sbjct 7754 CTACGOAGAGTGCCCGTGTTCATCATGACGCCTGCCAS 7605
Query 71 AACAGGCAGTACACGGEEAAGGCAGEOGCGALGET 138

) ||||H||||||\|\|||H|\|||H||||||H
Sbjct 7694 AACAGGCAGTACACGGGGAAGECAGGGECGALGECAGT 7635
Query 131 AAGGTAGCTCCAGG AGCLTGCGCCC 198

Sbjct 7634 TGAAGGTAGCTCCAGGTTAGCACCAGCCTGCGCCCAAACCTGCGGCACARACCAGGAAGA 7575

SO 111y i g
Sbjct 7574 GGLAGG GGCTTGCCA 7554

Figure (3.13A) theautomated sequencing cSCL22A12 genedisplay a deletion ir (7543/ T) base
pair in Exon(3)of the SCL22A12 gene when compared witlthe NCBI nucleotide blast
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In the sample (1) of primer (Ex-3) show delatin nitrogene base(7543/T), in exon
(3) that caused no change in amino acid resultirggiént mutation
Different types of mutation of one or more thanrfded in gene region. However
point mutation ,substitution, insertion and deletadfected th&8CL22A12 gene in Iraqi

patients. as show in Talies)

Table (3-6):point mutations detecting in gout paent sample

Name of Wild type Mutani Change i Site Of Type ol Effect or
Primer: type amino acids N.A.  Mutatior Translation
Ex-1 GAT GGT Gly _ substitution| 183 Substitution Missense
TGC ATG Met — substitution 343 Insertion Frame shift
Ex-1 TCC ACC [Thr_ substitution| 137 Substitution Missense
ATT GAT  |Asp- substitution| 435 Substitution Missense
CCA C-A Termination 440 Deletion None sense
Ex-2 ACA -CA - Thr 168 Deletion Missense
Ex-3 TCT TC- Val-val 200 Deletion Missense

Different genetic variants among a species aredéras alleles, and so a new
mutation is s@l to create a new &lle. Every allele isharacteried by a selection
coefficient, whch measures the expected changanrallele's frequenayver time
(Wielgosset al., 2011)

The direct sequencing of the 8EL22A12 gene located in exon 1, exon 2 ,exon 3,
exon 4 and exon 5 change the position in 183,343,435, 440, 168 and 200 These

€9
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different types of mutations caused 8@ 22A12 gene . This result agree with J. Va’
zquez-Mellado,et al.( 2007), Zhao-Wei Zhouet al .,( 2015) that found a novel

homozygous single base pair insertion within cod&#y (680insG) producing a

premature stop codon;l1l patients harbored a noerdzygous missense mutation
within codon 284 (C850G) resulting in a substitataf glycine instead of arginine; (iii)

two patients had a novel heterozygous missensetioutaithin codon 305 (T914G)

producing a

substitution of serine instead of isoleucine and @ne patient showed a novel
heterozygous missense mutation within codon 29'89G3 resulting in a substitution

of glutamate instead of glutamine

3.4.2. Percentage of mutations.

The rateat which various types omutatiors occur over time. Mtationrates are
typically givencategory for a specificclass of mutation, fonstancepoint mutations,
small or large scale nsertions or deletions. The ratef substitutions can be further
subdividel into a mutation spectrum whiathescribes the influence of genetic context
onthe mutation rate (Ossows#tial ., 2010)

Analysis ofSCL22A12 gene by sequencing for Iragi patients exhibikedexistence
of many genetic variation. three types of mutatioasely deletion , insertion and
substitution were present. The percentage of munt&pes28.57 % for deletion ,
42.86% for substitution and 28.57% for insertianshown in table (3-7).

Table (3-7): percentage of mutation type.

Type of Mutation Per centage%o
Substitution 42.86%
Insertion 28.57%

Deletion 28.57%
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3.4.3.Effect of mutations
Mutation can result in several differerpeyg of change in sequences of
SCL22A12 gene. point mutations typically refer to alteyas of single base pairs of
DNA or to a small number of adjacent base p&osnt mutations are classified in
molecular biology , which shows the main type®bdIA changes and their functional
effects at the protein level (Freeman and Comp&ogp
Table (3-8) shows that the substitution mabatvas a missense (42.86%) causing
impact on phenotype that lead to replacement inb@auraf amino acid. The deletion
and insertion mutations lead to frame shift whiepresented 57.14% .This frame shift

usually insert premature stop codons as wdbtasof amino acid changes

Table (3-8) : percentage of mutation effect .

Effect of mutation Per centage%o

Frame shift 57.14%
Missense 42.86%

If a mutation changes a protein produced Qgree, the result is likely to be
harmful, with an estimated 70 percent of amind aolymorphisms have adverse
effects, and the remainder being either neutraleakly beneficial (Sawyest al.,
2007).
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4 . conclusions and recommendations

4.1 conclusions

1- Thereis apositive correlation between gout and uric acid and
creatinine levelsin blood

2- Thereisapositive correlation between gout and WBC count because
of inflammation

3-Gout diseaseis high frequent in male and in female after menopause
4-gout is high frequent in old ages

5- PCRwasrapid, sensitive ,and useful for diagnosing gout by using Ex
primers

6-point mutations detection in SCL22A12 gene including deletion
,substitution , and insertion causing missense, silent none sense and
frame shift

4.2 Recommendations

1- Studying expression of SCL22A12 genein gout patients by
studying theintron by RT PCR technique

2- Studying other gene that may be responsible for gout
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Summary

The current study aimed to investigate the mobacdéfect causing the
manifestation of gouty arthritis , the relationsbietween kidney function
and the gout and , study the relationship betweleitewblood cell count
and gout in a sample of Iraqgi patients .The stdluded 35 patients
suffering from gout during the period from Jaryw2015 to June 2015 at
Al- Karamah and Al-Yarmouk teaching hospitals l2€althy subjects
were selected to represent the control group. Té@nnages of the patients
were 34 -63 years and the mean ages of the camtrel 25 - 40 years The
personal information's for each patient was aolat@i, including name ,
age ,gender, weight , length , medications andlyanmstory of gout . Uric
and creatinine tests were performed to study oelahip between the
disease and kidney function .White blood cells w@asnted to investigate
the inflammation status .DNA extraction was perfediirom whole blood
samples. After DNA quantification, the DNA samplsre used for
polymerase chain reaction (PCR) amplification .Agar gel
electrophoresis of PCR product showed the presehband with size of
300 bp, 400bp, 600bp, 253bp and 296bp. After amptibn of SCL22A12
gene, good quality products were selected to baesegd .the result of
Ex-1 primer sequencing showed substitution in @A05) , deletion
(5754/5756) a subsitation in (34745/ T/C,34942/A/G4943/TIC) a
substitution in (114/C/A) , deletion in (113/C) ndh deletion in
(34946/C)base pair and insertion in (5749/c)baseipeExon (1) of the

SCL22A12 gene, while the result of Ex-2 primer sequencing shaw
deletion in (7160/ A) base pair in Exon(2)of tBEL22A12 geneAnd
results of Ex-3 primer sequencing showed a deletidi@543/ T) base pair
in Exon(3)of theSCL22A12 gene.Out of 35 samples , onlytwenty Iraqi

patients that sequenced ,six only gave positigalt® when compared to



healthy control; the type of mutation is deletisabstitution and insertion.
The percentage of mutation types were substitutiomation42.86% and
deletion mutation 28.57% and insertion mutation528. In conclusion
there is a positive correlation between gout and acid, creatinine and
white blood cell count also there is a number oftation in SCL22A12

gene that lead to gout.
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