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OverviewOverview

In the present study we analyzed tIn the present study we analyzed t

CYP2C8 on coronary artery disease (CAD) in the Bulgarian CYP2C8 on coronary artery disease (CAD) in the Bulgarian CYP2C8 on coronary artery disease (CAD) in the Bulgarian CYP2C8 on coronary artery disease (CAD) in the Bulgarian 

population. We conducted a casepopulation. We conducted a case--

whether the common genetic variawhether the common genetic varia

CYP2J2 gene was associated with the risk of CAD. CYP2J2 gene was associated with the risk of CAD. 

OverviewOverview

d the impact of a genetic variant in d the impact of a genetic variant in 

CYP2C8 on coronary artery disease (CAD) in the Bulgarian CYP2C8 on coronary artery disease (CAD) in the Bulgarian CYP2C8 on coronary artery disease (CAD) in the Bulgarian CYP2C8 on coronary artery disease (CAD) in the Bulgarian 

--control study to determine control study to determine 

riation rs890293 (CYP2J2*7) in the riation rs890293 (CYP2J2*7) in the 

CYP2J2 gene was associated with the risk of CAD. CYP2J2 gene was associated with the risk of CAD. 



IntroductionIntroduction

Cytochrome P450 2C8 is a polymoCytochrome P450 2C8 is a polymo

biosynthesis of vasoactive substances from arachidonic acidbiosynthesis of vasoactive substances from arachidonic acid

Cytochrome Cytochrome P450 (CYP) 2J2 is expressed in the vascular P450 (CYP) 2J2 is expressed in the vascular 

endothelium endothelium 

and and it metabolizes arachidonic acid to biologically active it metabolizes arachidonic acid to biologically active 

epoxyeicosatrienoicepoxyeicosatrienoic acids (EETs). acids (EETs). 

IntroductionIntroduction

orphic enzyme responsible for the orphic enzyme responsible for the 

biosynthesis of vasoactive substances from arachidonic acidbiosynthesis of vasoactive substances from arachidonic acid..

P450 (CYP) 2J2 is expressed in the vascular P450 (CYP) 2J2 is expressed in the vascular 

it metabolizes arachidonic acid to biologically active it metabolizes arachidonic acid to biologically active 

acids (EETs). acids (EETs). 



MethodsMethods

WeWe analyzedanalyzed 9999 patientspatients withwith CADCADWeWe analyzedanalyzed 9999 patientspatients withwith CADCAD

correlationcorrelation ofof thethe CYPCYP22JJ22 polymorphismpolymorphism

patientspatients werewere testedtested forfor thethe presencepresence

MethodsMethods

CADCAD andand 377377 controlscontrols forfor aa potentialpotentialCADCAD andand 377377 controlscontrols forfor aa potentialpotential

polymorphismpolymorphism GG--5050TT.. 9696 ofof thesethese 9999

presencepresence ofof polymorphismspolymorphisms CYPCYP22CC88..



�� To evaluate the genotypes of the samples real time PCR with To evaluate the genotypes of the samples real time PCR with 

predesigned predesigned TaqManTaqMan SNP Genotyping Assays (Applied SNP Genotyping Assays (Applied 

BiosystemBiosystem) for rs890293 was used.) for rs890293 was used.

�� The deviation of allele polymorphism was CYP2J2*7 and The deviation of allele polymorphism was CYP2J2*7 and 

CYP2C8*3 respectively according to HardyCYP2C8*3 respectively according to Hardy

The frequency of the T allele was calculated too via the The frequency of the T allele was calculated too via the 

To evaluate the genotypes of the samples real time PCR with To evaluate the genotypes of the samples real time PCR with 

SNP Genotyping Assays (Applied SNP Genotyping Assays (Applied 

) for rs890293 was used.) for rs890293 was used.

The deviation of allele polymorphism was CYP2J2*7 and The deviation of allele polymorphism was CYP2J2*7 and 

CYP2C8*3 respectively according to HardyCYP2C8*3 respectively according to Hardy--Weinberg equilibrium. Weinberg equilibrium. 

The frequency of the T allele was calculated too via the χThe frequency of the T allele was calculated too via the χ22 test.test.



ResultsResults
The main dichotomous and The main dichotomous and nondichotomousnondichotomous

characteristics of the study group are shown in table 1 and table characteristics of the study group are shown in table 1 and table 
Table 1. Dichotomous clinical characteristics of the groupTable 1. Dichotomous clinical characteristics of the group

Characteristic

Men

Women

Smokers

Hereditary

Hypertension

Type 1 diabetes

Type 2 diabetes

ResultsResults
nondichotomousnondichotomous and clinical and clinical 

characteristics of the study group are shown in table 1 and table characteristics of the study group are shown in table 1 and table 2.2.
Table 1. Dichotomous clinical characteristics of the groupTable 1. Dichotomous clinical characteristics of the group

Numbe
r

Percentag
er e

60 60.61

39 39.39

44 44.44

40 40.40

92 92.93

2 2.02

25 25.25



Table 2. Table 2. NondichotomousNondichotomous clinical characteristics of the clinical characteristics of the 

Characteristic

BMI [kg/m2]

Triglyceride levels [mmol/l]

Cholesterol levels [mmol/l]

HDL [mmol/l]

clinical characteristics of the clinical characteristics of the group.group.

Average
Average 
deviation

27.98 5.13

Triglyceride levels [mmol/l] 2.13 0.77

Cholesterol levels [mmol/l] 5.90 0.98

1.42 0.62



The frequency of genotypes of the T The frequency of genotypes of the T 
is shown in tables 3 and 4.is shown in tables 3 and 4.

Table Table 3. The frequency of genotypes of the T allele in CYP2J2 * 7.3. The frequency of genotypes of the T allele in CYP2J2 * 7.

Alleles

Group with 
coronary 
artery 

disease- 99

Control group 

Number
Percent

NumberNumber
Percent
age

Number

TT 2 2.02

TG 12 12.12

TT or TG 14 14.14

GG 85 85.86

Frequency 0.0808 8.08 0.057

р-value 0.0670

e T allele CYP2J2*7 and CYP2C8*3 e T allele CYP2J2*7 and CYP2C8*3 

3. The frequency of genotypes of the T allele in CYP2J2 * 7.3. The frequency of genotypes of the T allele in CYP2J2 * 7.

Control group 
- 377

Total – 476

Number
Percent

Number
Percen

Number
Percent
age

Number
Percen
tage

2 0.53 4 0.84

39 11.57 51 10.71

41 12.10 55 11.55

336 87.90 421 88.45

0.057 5.7 0.062 6.2

0.4586 0.0868



InIn thethe groupgroup ofof peoplepeople withwith MI,MI, thethe

slightlyslightly greatergreater thanthan inin thethe controlcontrol

versusversus 1212..1010%% ofof patientspatients withwith TT--

presencepresence ofof thethe TT--alleleallele waswas alsoalsopresencepresence ofof thethe TT--alleleallele waswas alsoalso

((88..0808%%)) thanthan inin thethe controlcontrol groupgroup ((

thethe percentagepercentage ofof thesethese TT--alleleallele isis

controlcontrol groupgroup -- 1414..1414%% respectivelyrespectively

--alleleallele (Table(Table 33)).. TheThe frequencyfrequency ofof

greatergreater inin thethe groupgroup withwith infarctioninfarctiongreatergreater inin thethe groupgroup withwith infarctioninfarction

((55..77%%))..



The The obtained pobtained p--value for the statistvalue for the statist

(relating to the distribution of the T(relating to the distribution of the T(relating to the distribution of the T(relating to the distribution of the T

account Hardyaccount Hardy--Weinberg Equilibrium, is greater than 0.05 and Weinberg Equilibrium, is greater than 0.05 and 

therefore for all groups of this hypothesis cannot be rejected.therefore for all groups of this hypothesis cannot be rejected.

tistical significance of the hypothesis tistical significance of the hypothesis 

(relating to the distribution of the T(relating to the distribution of the T--allele in CYP2J2 * 7), taking into allele in CYP2J2 * 7), taking into (relating to the distribution of the T(relating to the distribution of the T--allele in CYP2J2 * 7), taking into allele in CYP2J2 * 7), taking into 

Weinberg Equilibrium, is greater than 0.05 and Weinberg Equilibrium, is greater than 0.05 and 

therefore for all groups of this hypothesis cannot be rejected.therefore for all groups of this hypothesis cannot be rejected.



Table 4. The frequency of genotypes of CYP2C8 * 3.Table 4. The frequency of genotypes of CYP2C8 * 3.

Alleles

Group with coronary 
artery disease - 96

Control group 

Number PercentageNumber Percentage

2 2.08
26 27.08

TT or TG 28 29.16
68 70.84

Frequency 0.1562 15.62
value 0.7901

Table 4. The frequency of genotypes of CYP2C8 * 3.Table 4. The frequency of genotypes of CYP2C8 * 3.

Control group - 363 Total – 459

Number Percentage Number PercentaNumber Percentage Number Percenta

3 0.83 5 0.84
67 18.46 93 10.71
70 19.29 98 11.55
293 80.71 361 88.45

0.1006 10.06 0.1122 11.22
0.6974 0.7153



TheThe resultingresulting pp--valuesvalues forfor bothboth polymorphismpolymorphism

00..79017901 andand pp == 00..06700670 CYPCYP22JJ22**77))

alleleallele CYPCYP22CC88**33 withwith highhigh probabilityprobability

EquilibriumEquilibrium thanthan inin thethe CYPCYP22JJ22 ** 77

AnAn analysisanalysis ofof thethe connectionconnection betweenbetween

CADCAD amongamong polymorphismspolymorphisms inin thethe

mademade.. TheThe resultsresults areare shownshown inin tabletable

polymorphismpolymorphism (for(for CYPCYP22CC88 ** 33,, pp ==

)) indicatesindicates thatthat thethe distributiondistribution ofof TT

probabilityprobability lieslies closercloser toto HardyHardy WeinbergWeinberg

77 genegene (tables(tables 33,, 44))..

betweenbetween gendergender andand thethe likelihoodlikelihood ofof

thethe CYPCYP22JJ22 ** 77 andand CYPCYP22CC88 ** 33 isis

tabletable 55 andand tabletable 66..



Table 5. Association of the TTable 5. Association of the T--

TheThe obtainedobtained pp--valuevalue isis р=р=00..36563656

CAD
Т- allele

Yes

Yes 14

No 85

Total 99

TheThe obtainedobtained pp--valuevalue isis р=р=00..36563656

nono associationassociation cancan notnot bebe rejectedrejected

polymorphismpolymorphism inin thethe CYPCYP22JJ22 ** 77

TheThe resultsresults showshow thatthat therethere isis notnot

thethe TT--alleleallele andand CADCAD..

--allele CYP2J2 * 7 with CADallele CYP2J2 * 7 with CAD..

whichwhich showshow thatthat thethe hypothesishypothesis ofof

No Total

41 55

336 421

377 476

whichwhich showshow thatthat thethe hypothesishypothesis ofof

rejectedrejected.. TheThe oddsodds ratioratio (OR)(OR) forfor

77 isis 11..3535 withwith CI=CI=00..70347034÷÷22..59005900..

evidenceevidence forfor associationassociation betweenbetween



Table 6. Association of the TTable 6. Association of the T--allele CYP2C8 * 3 with CADallele CYP2C8 * 3 with CAD

CAD
Т- allele

Yes

Yes 28

No 68

Total 96

TheThe obtainedobtained pp--valuevalue isis р=р=00..03560356 whichwhich

nono associationassociation havehave toto bebe rejectedrejected

alleleallele polymorphismpolymorphism inin thethe CYPCYP22CC88

timestimes higherhigher thanthan thosethose whowho diddid

11..03340334÷÷22..87468746)) withwith 9595%% probabilityprobability

arguedargued withwith aa 9595%% probabilityprobability thatthat

CYPCYP22CC88 ** 33 increasesincreases thethe riskrisk ofof CADCAD

allele CYP2C8 * 3 with CADallele CYP2C8 * 3 with CAD..

No Total

70 98

293 361

363 459

whichwhich showshow thatthat thethe hypothesishypothesis ofof

rejectedrejected.. TheThe chanceschances forfor peoplepeople withwith TT--

88 ** 33,, CADCAD occuroccur onon averageaverage 11..77

notnot carrycarry thisthis alleleallele.. CICI ofof OROR

probabilityprobability.. CICI indicatedindicated thatthat itit couldcould bebe

thatthat thethe presencepresence ofof TT alleleallele inin

CADCAD..



AnAn analysisanalysis ofof thethe connectionconnection betweenbetween

CADCAD amongamong thethe carrierscarriers ofof thethe

CYPCYP22JJ22 ** 77 andand CYPCYP22CC88 ** 33 isis

tabletable 77 andand tabletable 88..

TheThe obtainedobtained pp--valuevalue andand OROR areare

CI=CI=00..34233423÷÷44..011011.. TheThe analysisanalysis showsshows

factorfactor forfor CADCAD amongamong TT alleleallele CYPCYP

betweenbetween gendergender andand thethe likelihoodlikelihood ofof

thethe TT alleleallele polymorphismspolymorphisms inin thethe

mademade.. TheThe resultsresults areare shownshown inin

areare p=p=00..80058005 andand OR=OR=11..17191719 withwith

showsshows thatthat gendergender isis notnot aa riskrisk

CYPCYP22JJ22 ** 77 carrierscarriers..



Table 7. Association between gender and CTable 7. Association between gender and C
CYP2J2 * 7.CYP2J2 * 7.

Table 8. Association between gender and CADTable 8. Association between gender and CAD

type 2 diabetes

type 2 diabetes

Т- allele
Yes

Yes 2
No 23
Total 25

type 2 diabetes

Т- allele
Yes

Yes 5
No 17
Total 22

analysisanalysis showsshows thatthat gendergender isis notnot aa CADCAD riskrisk factorfactor

nd CAD among carriers of the T allele in the nd CAD among carriers of the T allele in the 
CYP2J2 * 7.CYP2J2 * 7.

AD among carriers of the T allele in CYP2C8 * 3AD among carriers of the T allele in CYP2C8 * 3

No Total

12 14
62 85
74 99

No Total

23 28
51 68
74 96

factorfactor amongamong TT alleleallele CYPCYP22CC88 ** 33 carrierscarriers..



Analyzed is the relationship between gender and the likelihood of CAD among Analyzed is the relationship between gender and the likelihood of CAD among 
participants without Tparticipants without T--allele polymorphismsallele polymorphisms
results are shown in table 9 and table 10.results are shown in table 9 and table 10.

Table 9. Table 9. Association between Association between hereditary hereditary and and 
the CYP2J2 * 7.the CYP2J2 * 7.

hereditary 
Т- allele

Yes

Yes 8

TheThe obtainedobtained statisticalstatistical parametersparameters

CI=CI=00..91309130÷÷22..43744374.. TheThe obtainedobtained valuesvalues showsshows

factorfactor forfor CADCAD amongamong TT alleleallele CYPCYP22JJ22 ** 77 cc

Yes 8

No 32

Total 40

Analyzed is the relationship between gender and the likelihood of CAD among Analyzed is the relationship between gender and the likelihood of CAD among 
sms in the CYP2J2*7 and CYP2C8*3. The sms in the CYP2J2*7 and CYP2C8*3. The 

and and CAD among carriers of the T allele in CAD among carriers of the T allele in 

No Total

6 14

areare p=p=00..10911091 andand OR=OR=11..49174917

showsshows thatthat itit isis unlikelyunlikely thatthat gendergender isis aa

ccarriersarriers..

6 14

53 85

59 99



Table 10. Association between gender and CAD among participants without TTable 10. Association between gender and CAD among participants without T
in CYP2C8 * 3.in CYP2C8 * 3.

hereditary 
Т- allele

Yes

Yes 10

No 28

Total 38

TheThe obtainedobtained statisticalstatistical parametersparameters areare p=p=00..15471547
obtainedobtained valuesvalues showsshows thatthat itit isis unlikelyunlikely sexsex toto
CYPCYP22CC88 ** 33 carrierscarriers..

Table 10. Association between gender and CAD among participants without TTable 10. Association between gender and CAD among participants without T--allele allele 
in CYP2C8 * 3.in CYP2C8 * 3.

No Total

18 28

40 68

58 96

15471547 andand OR=OR=11..47814781 withwith CI=CI=00..86128612÷÷22..53695369.. TheThe
toto influenceinfluence onon CADCAD chanceschances amongamong TT alleleallele



TableTable 1111 andand TableTable 1212 showsshows thethe resultsresults

presencepresence ofof thethe TT alleleallele andand smokingsmoking respectivelyrespectively

Table Table 11. Association between the T allele11. Association between the T allele
group with CAD.group with CAD.

Smoker
Т- allele

Yes

Yes 5

TheThe obtainedobtained statisticalstatistical parametersparameters

CI=CI=00..20272027÷÷22..11871187.. TheThe obtainedobtained valuesvalues

betweenbetween smokingsmoking andand CADCAD amongamong TT alleleallele

Yes 5

No 39

Total 44

resultsresults ofof thethe associationassociation betweenbetween thethe

respectivelyrespectively CYPCYP22JJ22 ** 77 andand CYPCYP22CC88 ** 33..

llele in the CYP2J2 * 7 and smoking in the llele in the CYP2J2 * 7 and smoking in the 
group with CAD.group with CAD.

No Total

9 14

areare p=p=00..47804780 andand OR=OR=00..65536553 withwith

valuesvalues showsshows thatthat therethere isn’tisn’t associationassociation

alleleallele CYPCYP22JJ22 ** 77 carrierscarriers.

9 14

46 85

55 99



Table Table 1212. . Association between the T Association between the T -- alleleallele
CAD.CAD.

Smoker
Т- allele

Yes

Yes 17
No 26
Total 43

TheThe obtainedobtained pp--valuevalue isis p=p=00..04410441 andand

significantsignificant associationassociation betweenbetween smokingsmoking

carrierscarriers.. TheThe oddsodds ratioratio isis 22..49654965 withwith

thatthat thethe chanceschances forfor CADCAD areare 22..55 timestimes greatergreater

Total 43

llele in CYP2C8 * 3 and smoking group with llele in CYP2C8 * 3 and smoking group with 

No Total

11 28
42 68
53 96

andand consequentlyconsequently therethere isis statisticalstatistical

smokingsmoking andand CADCAD amongamong TT alleleallele CYPCYP22CC88 ** 33

CICI 11..01250125÷÷66..15551555.. TheThe resultsresults indicateindicate

greatergreater toto smokerssmokers..

53 96
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Fig 1. ANOVA test of men height for groups with and without TFig 1. ANOVA test of men height for groups with and without T

160

165

170

With T-allele

Fig 1. ANOVA test of men height for groups with and without TFig 1. ANOVA test of men height for groups with and without T--allele in CYP2C8 allele in CYP2C8 * 3* 3..

Without T-allele



ConclusionsConclusions

TheThe analysisanalysis ofof resultsresults showsshows thatthat

moremore importantimportant forfor thethe occurrenceoccurrence

77 inin thethe studystudy.. DemonstratesDemonstrates aa statisticallystatistically

betweenbetween thethe presencepresence ofof thethe TT--alleleallele

groupgroup withwith CADCAD (OR(OR == 22..49654965,, CICIgroupgroup withwith CADCAD (OR(OR == 22..49654965,, CICI

CADCAD isis 22..55 timestimes greatergreater forfor smokerssmokers

TheThe oneone--wayway ANOVAANOVA testtest showedshowed

onlyonly forfor menmen withwith andand withoutwithout TT alleleallele

FF--statisticstatistic F=F=55..13141314))..

ConclusionsConclusions

thatthat polymorphismpolymorphism CYPCYP22CC88 ** 33 isis

occurrenceoccurrence ofof CADCAD comparedcompared withwith CYPCYP22JJ22 **

statisticallystatistically significantsignificant associationassociation

alleleallele inin CYPCYP22CC88 ** 33 andand smokingsmoking

CICI == 11..01250125÷÷66..15551555)).. TheThe riskrisk forforCICI == 11..01250125÷÷66..15551555)).. TheThe riskrisk forfor

smokerssmokers..

showedshowed aa differencedifference inin averageaverage heightheight

alleleallele inin CYPCYP22CC88**33 (p=(p=00.. 02720272 andand




