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Background. When the coronary atherosclerotic plaque becomes vulnerable, a thrombus develops on 
that ruptured plaque and then occludes the coronary artery, which causes an acute blood defi ciency in 
the downstream myocardium. 

Furthermore oxLDL (oxidized Low Density Lipoprotein) is involved in the coronary atherosclerotic plaque 
pathogenesis, MMP-9 (Matrix Metalloproteinase-9) enzymes plays role during the plaque rupture and 
CPR (C Reactive Protein) has a prognostic value in myocardial infarction.

Objective. To determine the involvement of oxLDL, MMP-9, CRP markers in the pathogenesis of 
myocardial infarction, to study their involvement in the injury of the myocardium and to evaluate the 
complications.

Material and Methods. The study was conducted using case-control design. The main inclusion criteria 
of the 40 case groups are that the patient should have a ruptured coronary atherosclerotic plaque, 
confi rmed by clinical symptom, ECG, serum troponin I, and coronary angiography. Also 40 patients with 
coronary stenosis or chronic occlusion without ruptured plague were included in the control group. 

Serum MMP-9 enzyme and oxLDL titers were determined by ELISA according to the manufacturer’s 
recommended protocol. Additionally CRP was measured by full-automated analyzater. We used CIIS 
(cardiac infarction injury score) by ECG and Gensini score system (Coronary Angiographic Scoring 
System) for assessing the severity of coronary heart disease.  

Results. Serum MMP-9, oxLDL levels (p<0.001) in the case group (ÌÌÐ-9 0.396±0.155 ng/ml; oxLDL 
1.411±0.099 μg/ml) were more than in the control group (ÌÌÐ-9 0.223±0.087 ng/ml; oxLDL 1.332±0.163 
μg/ml). 

The logistic analysis shows that ÌÌÐ-9, oxLDL, CRP (MMP-9 OR=0.985, p<0.001; oxLDLOR=0.011, 
p<0.05; CRP OR=0.041, p<0.005) may play a role in the pathogenesis of the plaque rupture. 

Serum MMP-9 enzyme level was directly correlated with Gensini score (r=0.552, p<0.01), CIIS (r=0.340, 
p<0.01) and CRP (r=0.321, p<0.01) titers. 

Furthermore, serum MMP-9 enzyme increases with accordance of severity of the myocardium injury 
with the statistical signifi cance (p<0.01): the borderline abnormality group (CIIS<10, 0.227±0.099 ng/
ml), possible injury (CIIS 10-15, 0.317±0.132 ng/ml), probable injury (CIIS >15, 0.376±0.132 ng/
ml) groups. MMP-9 levels were signifi cantly higher in the probable injury group patients (CIIS >15) 
compared to the possible injury group patients (CIIS 10-15) (p<0.001). 

ROC Curve analysis shows that MMP-9 enzyme levels variance (area=0.87, p<0.001) are more 
than other biomarkers making it a diagnostically benefi cial for the coronary atherosclerotic plaque 
rupture (CRP area=0,733, p<0.001, oxLDL area=0.635, p<0.05).

Conclusion: Serum MMP-9, oxLDL and CRP are signifi cantly involved in the pathogenesis of coronary 
atherosclerotic plaque rupture in the myocardial infarction.
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Îðøèë. Äýëõèé íèéòýä íàñ áàðàëòûí òýðã¿¿ëýõ 
øàëòãààíä ç¿ðõ ñóäàñíû ºâ÷èí (48%), òýð 
äóíäàà äèéëýíõ õóâü íü (45%) òèòýì ñóäàñíû 
ýìãýã áîëäîã àæýý [1]. Õàðèí Ìîíãîë îðîíä 
2014 îíä õ¿í àìûí íèéò íàñ áàðàëòûí 34.3% íü 
ç¿ðõ ñóäàñíû òîãòîëöîîíû ºâ÷íèé øàëòãààíòàé 
(10000 õ¿í àìä 19.1), ÿëàíãóÿà ç¿ðõíèé èøåìè 
ºâ÷íèé óëìààñ íàñ áàðàõ íü äýýðõ òîõèîëäëûí 
43%-èéã äàíãààðàà ýçýëæ áàéëàà [2]. Ç¿ðõíèé 
èøåìè áîëîí øèãäýýñèéí ýìãýãæàìûí ãîë 
ººð÷ëºëò íü òèòýì ñóäàñíû õàòóóðëûí òîâðóó 
õàãàð÷, òðîìá õýëáýðæèõ ýìãýã ¿éë ÿâö þì. Òðîìá 
¿¿ññýíýýð ç¿ðõíèé áóë÷èíãèéí öóñàí õàíãàìæ 
öî÷ìîãîîð õîìñäîí, óëìààð áóë÷èí ãýìòýæ 
ç¿ðõíèé òîãòâîðã¿é áàõ, øèãäýýñ, ãýíýòèéí íàñ 
áàðàëòàíä ÷ õ¿ðãýæ áîëíî [3]. 

Ñ¿¿ëèéí ¿åä, ñóäëàà÷èä òîâðóó õàãàðàõ ýìãýã ¿éë 
ÿâöûã ò¿¿íä àãóóëàãäàõ ÁÍËÏ àóòîàíòèãåí áîëæ 
õýëáýðæèõ áîëîí õººìºë ýñýýñ ÿëãàðàõ Ìàòðèêñ 
Ìåòàëëîïðîòåéíàç-9 (ÌÌÐ-9) ôåðìåíòèéí 
¿éëäýëòýé õîëáîí òàéëáàðëàõ áîëñîí. Õ¿íèé 
áèåä íèéò àíòèîêñèäàíòûí õýìæýý áóóð÷, õýò 
èñýëäýëò ýð÷èìæèõýä òèòýì ñóäàñíû õàòóóðëûí 
òîâðóóíä àãóóëàãäàõ ÁÍËÏ èñýëäýæ, oxLDL 
èõýýð ¿¿ñýí, àóòîàíòèãåí áîëîí ÿëãàðàí õºãæèíº. 
Óëìààð oxLDL ºâºðìºö anti-oxLDL àóòîýñðýãáèå 
èõýýð íèéëýãøäýã [4]. 

Äàðõëààíû áîëîí ¿ðýâñëèéí óðâàëûí íºëººãººð 
õººìºë ýñýýñ ýñèéí ãàäíàõ ìàòðèêñèéã çàäëàõ 
¿¿ðýãòýé ÌÌÐ-9 ôåðìåíòèéí íºëººãººð [5] 
ýëàñòèí, æåëàòèí áà IV õýëáýðèéí êîëëàãåí 
çàäðàõààñ ãàäíà óã ôåðìåíòèéí òóñëàìæòàéãààð 
anti-oxLDL àóòîýñðýãáèå òèòýì ñóäàñíû õàòóóðëûí 
òîâðóóíä àãóóëàãäàõ oxLDL-òýé õîëáîãäîæ äàðõàí 
á¿ðäýë ¿¿ñãýíý. Öààøèä ýñðýãáèå õàìààðàëò 
äàðõëààíû áà õàâñàðãûí, õýò ìýäðýãøëèéí III 
õýëáýðèéí óðâàë çýðýãöýí ºðíºñíººð òîâðóó 
õàãàð÷ ñóäàñ õàòóóðëûí õ¿íäðýëä õ¿ðãýäýã õýìýýí 
ñóäëàà÷èä òàéëáàðëàæýý [6]. Èéëäñèéí oxLDL 
áà ÌÌÐ-9 ò¿âøèí òèòýì àðòåðèéí õàòóóðëûí 
òîâðóóíû õ¿íäðýëòýé øóóä õàìààðàëòàé áîëîõûã 
÷ òîãòîîñîí áàéíà [7]. Ìºí ç¿ðõíèé òîãòâîðòîé 
áàéõ, ÿëàíãóÿà øèãäýýñèéí ¿åä öóñíû èéëäñýíä 
óã ôåðìåíòèéí àãóóëàìæ èõýñäýã áîëîí 
ç¿ðõíèé øèãäýýñèéí òàâèëàíã Ñ óðâàëæ óóðãèéí 
ò¿âøèíãýýð ¿íýëæ áîëîõûã òóñ òóñ òîãòîîæýý. 
Çàðèì ñóäëàà÷èä ýäãýýð ìàðêåðûã ç¿ðõíèé 
øèãäýýñòýé ºâ÷òºíèé íàñ áàðàõ òàâèëàíã ¿íýëýõ 
îíîøëîãîîíû ¿ç¿¿ëýëò ÷ õýìýýí ¿çäýã [8].

Ç¿ðõíèé øèãäýýñ, òèòýì ñóäàñíû ýìãýãèéí 
õ¿íäðýëèéí ýìãýãæàìûã òàéëáàðëàõàä òðîìá 
õýëáýðæèõ ýìãýã ¿éë ÿâöûã èéëäñèéí ÌÌÐ-
9 ôåðìåíò, oxLDL  áîëîí Ñ óðâàëæ óóðãèéí 
ò¿âøèíòýé õîëáîí ñóäëàõ íü óã ýìãýãèéã îíîøëîõ, 

ýì÷èëãýýíèé àðãà áàðèëûã áîëîâñðóóëàõ, 
õ¿íäðýëèéã ¿íýëýõ à÷ õîëáîãäîëòîé òóë ýíýõ¿¿ 
ñóäàëãààíû àæëûã õèéëýý.

Çîðèëãî. Òèòýì ñóäàñíû õàòóóðëûí ¿åä èéëäñèéí 
oxLDL, ÌÌÐ-9, CRP àãóóëàìæèéã òîäîðõîéëîí, 
ç¿ðõíèé áóë÷èíãèéí ãýìòëèéí çýðýãòýé óÿëäóóëàí 
ñóäàëæ, õ¿íäðýëèéã ¿íýëýõ

Ìàòåðèàë, àðãà ç¿é. Ñóäàëãààã ýìíýëýãò 
ñóóðèëñàí àãøèíãèéí àðãààð, òîõèîëäîë õÿíàëòûí 
ñóäàëãààíû çàãâàð àøèãëàí 2014 îíû 02 äóãààð 
ñàðààñ 2015 îíû 4 ä¿ãýýð ñàðä õèéæ ã¿éöýòãýñýí. 
Øàñòèíû íýðýìæèò Óëñûí Ãóðàâäóãààð 
Òºâ Ýìíýëãèéí Ç¿ðõíèé øèãäýýñèéí òàñàã, 
Óëààíáààòàð Ñîíãäî ýìíýëãèéí Ç¿ðõíèé òàñàãò 
òèòýì ñóäàñíû ýìãýãèéí óëìààñ àíãèîãðàôèéí 
øèíæèëãýýíä îðñîí 100 ºâ÷òºíèéã õàìðóóëàâ. 
Ñóäàëãààíû ¿ð ä¿íä íºëººëºõ¿éö òººðºãä¿¿ëýõ 
õ¿÷èí ç¿éëñèéã àãóóëñàí, áóñàä ýðõòýí ñèñòåìèéí 
áîëîí àðòåðèéí ñóäàñíû ¿ðýâñýëò ýìãýãòýé 
ºâ÷òºíèéã  õàñàæ, 80 õ¿íèéã ñóäàëãààíä 
îðîëöóóëëàà.

Òîõèîëäëûí á¿ëýã. Ñóäàëãààíä õàìðàãäàãñäààñ 
äàðààõ øàëãóóð ¿ç¿¿ëýëòýýð òèòýì ñóäàñíû 
òîâðóó õàãàð÷, òðîìá õýëáýðæèí õ¿íäðýë ºãñºí 
õýìýýí ¿çýæ, òîõèîëäëûí á¿ëýãò õàìðóóëñàí. 

1. Òèòýì ñóäàñíû öî÷ìîã õàìøèíæèéí çîâèóð 
ãýíýò èëýð÷, 2 öàãààñ èë¿¿ ¿ðãýëæèëñýí.

2. Ç¿ðõíèé öàõèëãààí áè÷ëýãò ç¿ðõíèé 
áóë÷èíãèéí öóñàí õàíãàìæèéí öî÷ìîã 
õîìñäîëûí øèíæ èëýðñýí (ST ñåãìåíò áà Ò 
ø¿äíèé ººð÷ëºëò).

3. Ç¿ðõíèé øèãäýýñèéí ìàðêåð áîëîõ èéëäñèéí 
òðîïîíèí I èõýññýí.

4. Òèòýì ñóäàñíû àíãèîãðàôèéí øèíæèëãýýíä 
òèòýì àðòåðè ãýíýò áºãëºð÷, õ¿íä çýðãèéí 
íàðèéñàë ¿¿ññýí.

Õÿíàëòûí á¿ëýã

1. Ýìíýëç¿éí çîâèóð áà ºâ÷íèé ò¿¿õèéí 
ºã¿¿ëýìæèíä òèòýì ñóäàñíû àðõàã ýìãýãòýé 
(ç¿ðõíèé èøåìè ºâ÷èí, ç¿ðõíèé òîãòâîðòîé 
áàõ ã.ì).

2. Ç¿ðõíèé öàõèëãààí áè÷ëýãò ç¿ðõíèé öóñàí 
õàíãàìæèéí öî÷ìîã õîìñäîëûí ººð÷ëºëò 
èëðýýã¿é.

3. Ç¿ðõíèé øèãäýýñèéí ìàðêåð èéëäñèéí 
òðîïîíèí I ôåðìåíò èõñýýã¿é.

4. Òèòýì ñóäàñíû àíãèîãðàôèéí øèíæèëãýýíä 
òèòýì àðòåðèéí ñóäñàíä öî÷ìîã õ¿íä çýðãèéí 
íàðèéñàë, áºãëºðºë ¿¿ñýýã¿é.
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Ç¿ðõíèé öàõèëãààí áè÷ëýãèéã Sciller AT ECG 
áàãàæ àøèãëàæ ñòàíäàðò 12õîëáîëòîîð õèéñýí. 
Ç¿ðõíèé øèãäýýñèéí ãýìòëèéí îíîîã (CIIS-Cardiac 
Infarction Injury Score) ñòàíäàðò ¿íýëãýýíèé [9] 

äàãóó òîîöîâ (Õ¿ñíýãò 1). CIIS îíîî òîîöîõ íü 
ç¿ðõíèé áóë÷èíãèéí øèãäýýñèéí ãýìòëèéí çýðãèéã 
¿íýëýõýä ìýäðýã ÷àíàð 85%, ºâºðìºö ÷àíàð 95% 
õýìýýí ¿çäýã. 

Ç¿ðõíèé öàõèëãààí áè÷ëýã áà CIIS îíîî
Table 1. Cardiac Infarction Injury Score 

Classifi er for Practical Visual Coding of Electrocardiograms (1)

Component Lead Feature Threshold Score
1 aVL Q duration in seconds (measured to nearest 

threshold)
Q absent

0.010
0.020
0.030
0.040
0.050

5
1
3
9
10
12

2 aVL Ò amplitude in mm, If T negative add 2 points for each 
mm

≤0.5 or
≥3
2

3

3 -aVR R amplitude in mm = R (subtract 1 point for each mm) -1 -R
4 -aVR T amplitude (positive phase) in mm. Subtract 2 

additional points for each mm exceeding 4
0
1
2
3
4

6
3
0
-2
-5

5 II, aVF Largest Q:R amplitude ratio ≥1/20 12
6 III, -aVL Largest Q duration in seconds ≥0.040 5
7 III T amplitude (negative phase) in mm >1 5
8 V1 T amplitude (positive phase) in mm >2 5
9 V2 R amplitude in mm <3 or

≥14
5

10 V2 T amplitude (negative phase) in mm ≥1/4 5
11 V3 Q:R amplitude ratio >1/20 9
12 V5 S amplitude in mm <2 5

The amplitudes are measured in standard millimeters (1 mm = 0.lmV). Absolute values of negative amplitudes are used. 
The T amplitude (positive and negative phase) is measured as the absolute value of the largest defl ection above and 
below the PR baseline in a window spanning from 80 msec after the end of QRS to the end of T (see appendix). CIIS 
severity levels: level A, CIIS 20, probable injury; level B, CIIS 15, possible injury: level C. CIIS 10. Borderline abnormality.

Òèòýì ñóäàñíû àíãèîãðàôè

Õàãàëãààíû òàëáàéã çîõèõ æóðìààð àðèóòãàæ, 
øóóíû áà ãóÿíû àðòåðèéã ñåëüäåíãåðèéí 
ç¿¿ãýýð õàòãàñàí. Õàòãàñàí õýñýãò 6F õýìæýýòýé 
èíòðîäþñåð áàéðëóóëæ, ÷èãë¿¿ëýã÷èéí 
òóñëàìæòàéãààð áàðóóí òèòýì àðòåðèéã JR 
êàòåòåð, ç¿¿í òèòìýí àðòåðèéã JL êàòåòåð àøèãëàæ 
ñýòã¿¿ðäýâ. Ðåíòãåí òóÿà øèíãýýã÷ òîäîñãîã÷ 
áîäèñûã êàòåòåðèéí òóñëàìæòàéãààð áàðóóí, 
ç¿¿í òèòýì àðòåðèò øàõàæ, ðåíòãåí õÿíàëò äîð 
ñòàíäàðò áàéðëàëààð çóðàã àâ÷ îíîøèëãîî 
õèéñýí. Îíîøèëãîîíû òóñëàìæòàéãààð áàðóóí, 
ç¿¿í òèòýì àðòåðèéí íàðèéñàë, áºãëºðëèéã 
çóðãàí äýýð ¿íýëãýý ºã÷, ñóäñàí äîòóóðõ ýì÷èëãýý 
øààðäëàãàòàé ýñýõèéã òîäîðõîéëëîî. Õýðâýý 
ýì÷èëãýý õèéõ øààðäëàãàòàé áîë íàðèéñàë, 
áºãëºðëèéã çîõèõ áàëëîîíîîð òýëýëò õèéí, 

òîõèðîõ ñòåíòèéã òàâüæ, ýì÷èëãýýíèé  àæèëáàðûã 
õèéæ ã¿éöýòãýâ. 

Gensini îíîî

Áàðóóí, ç¿¿í òèòýì àðòåðèéí àíãèîãðàôèéí 
çóðãààð òóõàéí õýñýã äýõ íàðèéñàë ñóäàñíû àëü 
õýñýãò áàéãààã òîäîðõîéëæ îíîîãîîð ¿íýëýâ. ̄ ¿íèé 
äàðàà Gensini îíîî àøèãëàí, òèòýì àðòåðèéí 
ýìãýãèéí õ¿íäèéí çýðãèéã òîîöñîí (Çóðàã 1). 
Æèøýý íü: áàðóóí òèòýì àðòåðèéí äóíä õýñýãò 
50% íàðèéñàëòàé, õîâäîë õîîðîíäûí óðóóäàõ 
ñàëààíä 75% íàðèéñàëòàé áîë Gensini îíîî=2 
(áàðóóí òèòýì àðòåðè-50%) x 1 (áàðóóí òèòýì 
àðòåðèéí äóíä õýñýã)+ 2.5 (õîâäîë õîîðîíäûí 
óðóóäàõ ñàëààíû îéðûí õýñýã) õ 4 (õîâäîë 
õîîðîíäûí óðóóäàõ ñàëààíû íàðèéñàë-75%)=2x1 
+ 2.5x4= 2 + 10 = 12, Gensini îíîî = 12
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Èéëäñèéí ÌÌÐ-9, oxLDL, CRP Òèòýì ñóäàñíû 
àíãèîãðàôèéí îíîøèëãîî, ýì÷èëãýýíä îðñîí 
ºâ÷òºíèé çàõûí âåíèéí ñóäàñíààñ 5ìë îð÷èì 
öóñ àâñàí. Öóñûã öåíòðèôóãò 1000rpm ýðãýëòèéí 
õóðäòàéãààð 15 ìèíóò òóíãààæ, èéëäñèéã ÿëãàí 
àâ÷ -20°Ñ õýìä øèíæèëãýý õèéõ õ¿ðòýë õàäãàëñàí. 
Èéëäñèéí MMP-9 ôåðìåíòèéã Quantikine 

ELISA(R&D Systems 2014), oxLDL õýìæýýã 
(OxiSelectHuman Oxidized LDL,Cell Biolabs) ELISA 
öîìîã àøèãëàí, ¿éëäâýðëýã÷èéí ñàíàë áîëãîñîí 
ïðîòîêîëûí äàãóó ñòàíäàðò ìóðóéã àøèãëàæ 
òèòðèéã õýìæèâ. C óðâàëæ óóðãèéã àâòîìàò 
àíàëèçàòîðîîð (Abbott’s automated analyzer, 
Axsym MEIA 3rd Generation) òîäîðõîéëîâ.

Ñòàòèñòèê áîëîâñðóóëàëò

Äýýðõ ñóäàëãààíû ¿ð ä¿íã SPSS-21 ïðîãðàììûí 
òóñëàìæòàéãààð äóíäàæ, ñòàíäàðò õàçàéëò, Anova 

òåñò, Logistic ðåãðåññ, box plot, roc curve øèíæèëãýýã 
õèéæ áîëîâñðóóëàëò õèéñýí.  Ñòàòèñòèê ¿íýí 
ìàãàäëàëûã p<0.05 áàéõàä àâ÷ ¿çýâ.

¯ð ä¿í:
Table 2. Mean and standard deviation for each group’s variables 

Variables Case group
n=40

Control group
n=40

Age 57.6±9.89 58.8±12.6
Smoking index, pack/day 32.8±15.5 30.2±17.1
Physical activity 13.4±14.0 12.6±14.4
Body mass index, kg/m2 34.1±43.4 27.1±4.7
Heart rate, /min 75.3±12.7 71.1±11.1
Systolic blood pressure, mm Hg 124.4±19.2 126.5±19.8
Diastolic blood pressure, mm Hg 77.3±14.3 77.3±14.3
CIIS score 17±6.4 10.8±6.2
Gensini score 49.5±35.4 8.84±14.3
MMP-9, ng/ml 0.396±0.155 0.223±0.087
oxLDL, μg/ml 1.411±0.099 1.332±0.163
CRP,mg/l 2.187±1.118 0.167±0.031
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Åðºíõèé ¿ç¿¿ëýëò

Ñóäàëãààíû òîõèîëäëûí á¿ëýãò 40 (50%), õÿíàëòûí 
á¿ëýãò 40 (50%), íèéò 80 õ¿í õàìðàãäàãñàí 
áà òýäãýýðèéí äóíäàæ íàñ 58.2±11.27 áàéâ. 
Òîõèîëäîë (57.6±9.89) áà õÿíàëòûí (58.8±12.6) 
á¿ëãèéí õ¿ì¿¿ñ íàñíû õóâüä îéðîëöîî áàéëàà.  
Òàìõèäàëòûí èíäåêñ, õºäºëãººíèé èäýâõ, áèåèéí 
æèíãèéí èíäåêñ, ç¿ðõíèé öîõèëòûí òîî, ñèñòîëûí 
äàðàëò, äèàñòîëûí äàðàëò çýðýã ¿ç¿¿ëýëòèéí 
õóâüä òîõèîëäîë áà õÿíàëòûí á¿ëã¿¿äýä ñòàòèñòèê 
ÿëãààòàé ººð÷ëºëò àæèãëàãäñàíã¿é (p>0.05), 
(Õ¿ñíýãò2).

Òîõèîëäëûí á¿ëãèéí ÌÌÐ-9 (0.396±0.155 ng/ml), 
oxLDL (1.411±0.099 μg/ml), CRP (2.187±1.118) 
àãóóëàìæ õÿíàëòûí á¿ëãèéíõýýñ (ÌÌÐ-9 
0.223±0.087 ng/ml; oxLDL 1.332±0.163 μg/ml; CRP 
0.167±0.031 mg/l) òóñ òóñ èõ òîäîðõîéëîãäñîí 
(p<0.001). 

Èéëäñèéí ÌÌÐ-9 ôåðìåíòèéí ò¿âøèí íü Gensini 
îíîî (r=0.552, p<0.01), ç¿ðõíèé áóë÷èíãèéí 
øèãäýýñèéí ãýìòëèéí îíîî (r=0.340, p<0.01) 
áîëîí  CRP (r=0.321, p<0.01) àãóóëàìæòàé òóñ 
òóñ øóóä, äóíä çýðãèéí õàìààðàëòàé áàéëàà. 
Ñóäàëãààíä õàìðàãäàãñäàä CIIS îíîîã òîîöîõîä 
ç¿ðõíèé áóë÷èíãèéí øèãäýýñèéí èøåìèéí 
ãýìòýëòýé 24 (CIIS<10), øèãäýýñòýé 22 (CIIS 
10-15), øèãäýýñèéí õ¿íä çýðýãòýé 34 (CIIS 15<) 
òîõèîëäîë õàìðàãäñàí. Ýäãýýð 3 á¿ëýãò ÌÌÐ-
9 ôåðìåíòèéí ò¿âøèíã òîäîðõîéëæ ¿çýõýä 
áóë÷èíãèéí øèãäýýñèéí ãýìòëèéí õ¿íäèéí çýðýã 
íýìýãäýõèéí õýðýýð óã ôåðìåíòèéí àãóóëàìæ ÷ 
ìºí èõñýõ (ð<0.01)ç¿é òîãòîë èëýð÷ áàéñàí áîë 
èéëäñèéí oxLDL, CRP óóðãèéí ò¿âøèíä äýýðõòýé 
èæèë áàéäàë àæèãëàãäñàíã¿é (ð>0.01).

Table 3. Coronary atherosclerosis stages and concentration of serum MMR-9 enzyme levels

Vascular changes or
Number of vessels with stenosis 

Case number
n

Serum MMP-9 level ng/
ml

ð value

0 vessel 23 0.245±0.086 p<0.001

1 vessel 32 0.317±0.132 p<0.001

2 vessels 19 0.348±0.157 p<0.001
3 vessels 6 0.422±0.112 p<0.001

Ñóäàñíû ººð÷ëºëòèéí çýðãýýð íü ñóäëàõàä òèòýì 
àðòåðèéí ñóäàñíû ººð÷ëºëòã¿é 23 (LM, LAD, LCx, 
RCA àëü íýã ñóäñàíä õ¿íä çýðãèéí íàðèéñàëã¿é 
áóþó <75% íàðèéñàëòàé), 1 ñóäàñíû ººð÷ëºëòòýé 
32 (íýã ñóäñàíä >75% íàðèéñàëòàé), 2 ñóäàñ 
ººð÷ëºëòòýé 32  (2 ñóäñàíä >75% íàðèéñàëòàé), 

3 ñóäàñíû ººð÷ëºëòòýé 6 (3 ñóäñàíä >75% 
íàðèéñàëòàé) òîõèîëäîë òîãòîîãäñîí (Õ¿ñíýãò-3). 
Ýäãýýð 4 á¿ëýãò èéëäñèéí ÌÌÐ-9, oxLDL òèòð 
ñóäàñíû ººð÷ëºëò íýìýãäýõ òóñàì èõýñ÷ áàéâ 
(p<0.01) (Çóðàã 2). 
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Äýýðõ ¿ð ä¿íãýýñ ¿íäýñëýí èéëäñèéí ÌÌÐ-
9, oxLDL, CRP àãóóëàìæ ººð÷ëºãäºõ íü òèòýì 
ñóäàñíû õàòóóðëûí õ¿íäðýëä ýðñäýë áîëîõ 
ýñýõèéã Ëîãèñòèê ðåãðåññèéí øèíæèëãýýãýýð 
¿íýëñýí. Óã øèíæèëãýýãýýð èéëäñèéí ÌÌÐ-9, 
oxLDL, CRP àãóóëàìæ íýìýãäýõ íü òèòýì ñóäàñíû 
òîâðóó õàãàð÷, òðîìá õýëáýðæèõ õ¿íäðýëèéã 
¿¿ñãýõ õ¿÷èí ç¿éë áîëæ áàéâ (MMP-9 OR=0.985, 
p<0.001; oxLDL OR=0.011, p<0.05; CRP OR=0.041, 
p<0.005). Äýýðõ áèîìàðêåðóóäûã ROC curve 
øèíæèëãýýãýýð ¿íýëýõýä òèòýì ñóäàñíû òîâðóó 
õàãàð÷, òðîìá õýëáýðæèõ õ¿íäðýëèéã MMP-9 
(area=0.87, p<0.001) ôåðìåíòèéí àãóóëàìæèéí 
èõñýëò èë¿¿òýé èëòãýæ áàéíà (CRP area=0,733, 
p<0.001, oxLDL area=0.635, p<0.05) (Çóðàã 3). 

Õýëöýìæ. Áèäíèé ñóäàëãààíä õàìðàãäñàí òèòýì 
ñóäàñíû ýìãýãòýé õ¿ì¿¿ñèéí äóíäàæ íàñ 58.2±11.27 
áàéñàí áîë Yamashita H [10] íàðûíõààð 65±10 
æèë, Huang [11] íàðûí ñóäàëãààãààð 63.5±9.2 
æèë áàéâ. Áèäíèé ñóäàëãààíä õàìðàãäàãñäûí 
äóíäàæ íàñ ýäãýýð ñóäëàà÷äûíõààñ 5-7 æèë 
îð÷èì ýðò áàéãàà íü ìàãàäã¿é, Ìîíãîë õ¿ì¿¿ñ 
õîîë õ¿íñýíäýý àìüòíû ãàðàëòàé õàíàñàí ººõ òîñ 
ò¿ëõ¿¿ õýðýãëýäýã, õýò èñýëäýëò õàðüöàíãóé çàëóó 
íàñíààñ ýð÷èìæäýã [12] çýðãýýñ ¿¿äýí oxLDL èõ 
¿¿ñýõ íºõöºëèéã á¿ðä¿¿ëäýã áàéæ áîëîõ þì.  
Óëìààð Ìîíãîë õ¿íä ñóäàñ õàòóóðàë ýð÷èìòýé 
ÿâàãäàæ, òèòýì ñóäàñíû õàòóóðëûí õ¿íäðýë 
õàðüöàíãóé ýðò áóþó çàëóó íàñàíä òîõèîëääîã 
áîëîõûã ÷ ¿ã¿éñãýõã¿é.

Òàìõèäàëò, àðòåðèéí äàðàëò èõñýëò, õºäºëãººíèé 
èäýâõ,áèåèéí æèíãèéí èíäåêñ, íàñ, õ¿éñ çýðýã 
òèòýì ñóäàñíû ýìãýãèéí çàðèì ýðñäýëò õ¿÷èí 
ç¿éëèéã òîäðóóëàí ñóäëàõàä òîõèîëäîë, õÿíàëòûí 
á¿ëýãò áîäèò ÿëãàà àæèãëàãäñàíã¿é. Ýíý íü óã 
ñóäàëãààíä òèòýì ñóäàñ á¿òýö, ¿éë àæèëëàãààíû 

õóâüä íýãýíò ººð÷ëºãäñºí ýìãýãòýé õ¿ì¿¿ñ 
õàìðàãäñàíòàé õîëáîîòîé õýìýýí ¿çýæ áàéíà. 
Ìºí ýäãýýð ýðñäýëò õ¿÷èí ç¿éë ñóäàñíû ýìãýã 
¿¿ñýõýä ýðñäýëò õ¿÷èí ç¿éë áîëîõ ÷, õàðèí òîâðóó 
õàãàð÷, òðîìá õýëáýðæèæ õ¿íäðýõýä ýìãýãæàìûí 
íºëººã¿é áîëîõûã èëòãýíý.

Áèäíèé ñóäàëãààãààð ç¿ðõíèé øèãäýýñèéí 
ýìãýãæàìûí ãîë ººð÷ëºëò áîëîõ òèòýì ñóäàñíû 
õàòóóðëûí òîâðóó õàãàð÷, òðîìá õýëáýðæèõ 
õ¿íäðýëòýé òîõèîëäëûí á¿ëýãò èéëäñèéí ÌÌÐ-
9 (0.396±0.155ng/ml), oxLDL (1.411±0.099 μg/ml) 
õýìæýý õÿíàëòûí á¿ëãýýñ (MMP-9 0.223±0.087 ng/
ml, oxLDL 1.332±0.163 μg/ml)  ñòàòèñòèê ÿëãààòàé 
èõ (p<0.001) òîäîðõîéëîãäñîí íü Nicola Fiotti [13] 
áà Hajime Yamashita [10] íàðûí ñóäàëãààíû ¿ð 
ä¿íòýé ä¿éæ áàéñàí. Ýíý ¿ð ä¿í òèòýì ñóäàñíû 
õàòóóðëûí òîâðóóíä àãóóëàãäàõ oxLDL (OR=0.011, 
p<0.05) õººìºë ýñ, ìàêðîôàã, ¿ðýâñëèéí ýñ¿¿äèéã 
èäýâõæ¿¿ëæ, óëìààð ÌÌÐ-9 (OR=0.985, p<0.001) 
ôåðìåíòèéí íèéëýãæëèéã íýìýãä¿¿ëñýíýýð 
òîâðóó õàãàð÷, òðîìá õýëáýðæèõ õ¿íäðýëä õ¿ðãýäýã 
õýìýýõ áóñàä ñóäëàà÷äûí [10, 14] òààìàãëàëòàé 
íèéöýæ áàéñàí. 

Áèä ñóäàëãààíû ¿ð ä¿íä òîãòîîñîí èéëäñèéí ÌÌÐ-
9, oxLDL, CRP õýìæýýã ROC curve øèíæèëãýýãýýð 
¿íýëýõýä òèòýì ñóäàñíû õàòóóðëûí òîâðóó õàãàð÷, 
òðîìá õýëáýðæèõ õ¿íäðýëèéã îíîøëîõ ìàðêåð 
áàéõ áîëîìæòîé. ßëàíãóÿà èéëäñèéí ÌÌÐ-9 
ôåðìåíòèéí àãóóëàìæ íýìýãäýõ íü õ¿íäðýëèéã 
îíîøëîõ ãîë ìàðêåð áîëîõûã èëòãýæ áàéíà 
(MMP-9 area=0.87, p<0.001; CRP area=0,733, 
p<0.001; oxLDL area=0.635, p<0.05). Ýíý íü Hajime 
Yamashita [10], Ya-chen Zhang [14], Srdjan Popović 
[15] íàðûí ñóäàëãààíû ¿ð ä¿íòýé îéðîëöîî áàéñàí. 
¯¿íèéã òèòýì ñóäàñíû õàòóóðëûí õ¿íäðýëèéí 
ýìãýãæàìûã oxLDL íºõöºëä¿¿ëæ, òîâðóó õàãàðàõ 
¿éë ÿâöûã MMP-9 ôåðìåíò ºðí¿¿ëäýãòýé 
õîëáîîòîé õýìýýí ¿çýæ áàéíà. Õàðèí èéëäñèéí 
CRP óóðãèéí àãóóëàìæ ººð÷ëºãäºõ íü ç¿ðõíèé 
áóë÷èíãèéí øèãäýýñèéí ¿ð ä¿íä ¿¿ññýí ¿ðýâñëèéí 
ýð÷ìèéã èëýðõèéëäýã áàéõ ìàãàäëàëòàé.

Áèäíèé ñóäàëãààíä òèòýì àðòåðèéí ñóäàñíû 
ººð÷ëºëòã¿é 23 (LM, LAD, LCx, RCA àëü íýã 
ñóäñàíä õ¿íä çýðãèéí íàðèéñàëã¿é áóþó <75% 
íàðèéñàëòàé), 1 ñóäàñíû ººð÷ëºëòòýé 32 (íýã 
ñóäñàíä >75% íàðèéñàëòàé), 2 ñóäàñ ººð÷ëºëòòýé 
32  (2 ñóäñàíä >75% íàðèéñàëòàé), 3 ñóäàñíû 
ººð÷ëºëòòýé 6 (3 ñóäñàíä >75% íàðèéñàëòàé) 
òîõèîëäîë òóñ òóñ õàìðàãäñàí (A. Kalela íàð 
[16]-ûí  àíãèëëûí äàãóó). Ãýìòñýí ñóäàñíû òîî 
îëøèð÷, ººð÷ëºëò íýìýãäýõ á¿ð èéëäñèéí ÌÌÐ-
9 ôåðìåíòèéí àãóóëàìæ èõñýæ áóé íü Wannakorn 
Phatharajaree [16] íàðûí ñóäàëãààíû ¿ð ä¿íòýé 
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ä¿éæ áàéëàà. Ìºí ñóäàñíû ººð÷ëºëò íýìýãäýõ 
á¿ðò èéëäñèéí oxLDL ò¿âøèí èõýñ÷ áàéãàà íü 
Ya-chen Zhang [14] íàðûí ñóäàëãààíû ¿ð ä¿íòýé 
îéðîëöîî (p<0.001) áàéâ. Èéëäñýíä oxLDL 
ò¿âøèí èõñýõ íü ñóäàñíû ººð÷ëºëòèéã, õàðèí 
MMP-9 ôåðìåíòèéí àãóóëàìæ íýìýãäýõ íü ñóäàñ 
õàòóóðëûí õ¿íäðýëèéã èëýðõèéëýõ ¿ç¿¿ëýëò áîëæ 
áàéíà. 

Ä¿ãíýëò: Òèòýì ñóäàñíû õàòóóðëûí òîâðóó õàãàð÷, 
òðîìáî õýëáýðæèí, óëìààð ç¿ðõíèé øèãäýýñ ¿¿ñýõ 
ýìãýãæàìä MMP-9,oxLDL, CRP (MMP-9 OR=0.985, 
p<0.001; oxLDL  OR=0.011, p<0.05; CRP OR=0.041, 
p<0.005) áîäèòîéãîîð îðîëöîæ, íºëººëºõ õ¿÷èí 
ç¿éëñ áîëæ áàéíà.

Ò¿ëõ¿¿ð ¿ã: Ìàòðèêñ ìåòàëëîïðîòåéíàçà-9, 
oxLDL, CRP, ñóäàñ õàòóóðëûí òîâðóó, òèòýì 
ñóäàñíû àíãèîãðàôè
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