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Relationship among serum levels of homocysteine, interleukin-10, matrix metalloproteinase-9 and infarct volume in patients with cerebral infarction

HE Wei//Department of Neurology, 163rd Hospital of Chinese PLA, Changsha, Hunan, 410003, China

Abstract: Objective: To explore relationship among serum levels of homocysteine (Hcy), interleukin (IL)-10, matrix metalloproteinase (MMP)-9 and infarct volume in patients with acute cerebral infarction（CI）. Methods: A total of 125 acute CI patients were regard as acute CI group, and another 37 healthy subjects were enrolled as healthy control group. Enzyme linked immunosorbent assay (ELISA) method was used to measure serum levels of Hcy, IL-10 and MMP-9 of subjects; according to infarct volume, acute CI patients were divided into small infarction group (≤5cm3, n=47), medium infarction group (5~15 cm3, n=41) and large infarction group (≥15cm3, n=37); changes of levels of Hcy, IL-10 and MMP-9 were compared among all groups. Results: Compared with healthy control group, there were significant increase in levels of MMP-9 and Hcy, and significant decrease in IL-10 level in acute CI group. Compared with small and medium infarction groups, there was significant increase in serum Hcy level [(16.11±3.5) μmol/L, (16.79±3.4) μmol/L vs. (18.5±4.2) μmol/L, P<0.01, P<0.05] in large infarction group； Compared with small infarction group, there was significant increase in serum MMP-9 level [(161±27) ng/ml vs. (238±26) ng/ml, (256±35) ng/ml, P<0.05, P<0.01]；Compared with small infarction and medium infarction groups, there were significant decrease in IL-10 level [(0.60±0.17) ng/ml vs. (0.59±0.15) ng/ml, (0.31±0.12) ng/ml, P<0.01 both] in large infarction groups. Conclusion: Serum levels of homocysteine, interleukin-10 and matrix metalloproteinase-9 are related to onset of acute cerebral infarction, and may reflect risk degree of cerebral infarction. 
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摘要:目的：探讨急性脑梗死患者外周血清同型半胱氨酸(Hcy)、白细胞介素10(IL-10)及血清基质金属蛋白酶-9(MMP-9)与脑梗死体积的关系。方法：选择急性脑梗死患者125例为观察对象,同期健康体检者为健康对照组(37例)。以ELISA法测定患者外周血清Hcy、IL-10及MMP-9水平；急性脑梗死患者按梗死体积被分为小梗死组(≤5cm，47例)，中梗死组(5～15cm，41例)，大梗组(≥15cm，37例)；比较不同梗死体积Hcy、IL-10及MMP-9水平的变化。结果: 与健康对照组比较，急性脑梗死组患者MMP-9、Hcy水平显著升高；IL-10显著降低。外周血清Hcy水平:大梗死组的显著高于小梗死组和中梗死组[(18.5±4.2) μmol/L比(16.11±3.5) μmol/L 、(16.79±3.4) μmol/L、P<0.01，P<0.05]；外周血清MMP-9水平:大梗死组及中梗死组的均明显高于小梗死组[(256±35) ng/ml、(238±26) ng/ml比(164±35) ng/ml, P<0.01，P<0.05]；IL-10水平:大梗死组的明显低于小梗死和中梗死组 [(0.31±0.12) ng/ml、(0.59±0.15) ng/ml比(0.60±0.17) ng/ml, P均<0.01]。结论: 同型半胱氨酸、白细胞介素10及血清基质金属蛋白酶-9水平与急性脑梗死的发病有关系，可反映脑梗死的危险程度。
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Acute cerebral infarction（CI）has characteristics of high morbidity rate, high mortality rate, high recurrence rate and high mutilation rate. It seriously threatens life of people and brings about heavy burden on society and family. CI causes are complex, which involves multiple disciplines such as biomedicine, psychology, sociology and environics. But there are no domestic and foreign reports on relationship among peripheral serum levels of homocysteine (Hcy), interleukin (IL)-10, matrix metalloproteinase (MMP)-9 and CI volume in acute CI patients. The present study explored whether these three indexes can be used to evaluate CI risk degree. 

1  Data and methods

1.1  General data

    A total of 125 acute CI patients, who admitted in department of neurology of 163rd Hospital of Chinese PLA from Jul 2010 to Nov 2012, were enrolled as CI group. There were 87 males and 38 females with age (63.92±9.75) years. They admitted in our hospital within 72h after CI onset and were all confirmed by head CT or MRI. Head CT was performed within 3~7d after onset and infarct volume was calculated according to Pullicino formula: infarct volume (cm3) =π/6×length×width×number of positive slices in CT scan. There were 47 cases with small infarction focus (≤5cm3, small infarction group), 41 cases with medium infarction focus (5~15 cm3, medium infarction group) and 37 cases with large infarction focus (≥15cm3, large infarction group). Another 37 normal persons who received outpatient healthy examinations during the same period were regard as healthy control group, including 21 males and 16 females with age 40~81(61.3 2±10.59) years. There were no significant difference in age, gender, smoking and alcohol drinking between CI group and healthy control group. There were no significant difference in age, gender percentage, complications of hypertension, hyperlipidemia and diabetes mellitus, smoking, family history of coronary heart disease (CHD), body mass index (BMI), levels of blood lipids, blood glucose and other biochemical indexes among small, medium and large infarction groups, P>0.05 all. Those were showed in table 1.

1.2  Diagnostic criteria

All patients were accorded with the diagnostic criteria of CI revised by 4th national cerebrovascular disease conference of Chinese Medical Association in 1995 [Chinese Journal of Neurology, 1996, 29 (6):379].

1.3  Exclusion criteria

Patients with following diseases were excluded: malignant tumor, thyroid diseases, autoimmune diseases, acute or chronic liver or renal dysfunction, complicated with infectious diseases, surgical trauma, complicated with cerebrovascular or peripheral vascular diseases. 

1.4  Measurements of Hcy, IL-10 and MMP-9

The 3ml fasting venous blood was taken in all patients on the second morning after admission and in healthy control group on any morning and sent to clinical central laboratory. After standing for 1~2h, the blood sample was centrifuged at 3000r/min for 10min, then serum was taken and stored in -20℃ fridge. Enzyme linked immunosorbent assay (ELISA) was used to measure levels of Hcy, IL-10 and MMP-9. All measurements were conducted strictly according to instructions of kits（bought from Hitachi Co, Ltd.）. 

1.5 Statistical method

    SPSS 12.0 software was used to perform statistical analysis. Measurement data accorded with normal distribution and homogeneity of variance were expressed as mean ± standard deviation (
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), and its comparison was performed using t test. P<0.05 was regard as possessing significant difference. 

2  Results

2.1 Comparison of relative factors and demographic baseline features among different infarct volume groups

There were no significant differences in age, ratio of gender, complications of hypertension, hyperlipidemia, diabetes mellitus, smoking, family history of CHD, BMI, blood lipids, blood glucose and other biochemical indexes among three groups of cerebral infarction, P>0.05. They were shown in table 1.

Table 1  Comparison of relative factors and demographic baseline features among different 

infarct volume groups

	Group
	Age

 (years)
	Gender (Male/Female)
	Hypertension n(%)
	Hyperlipidemia n(%)
	Diabetes mellitus n(%)

	Small infarction

 group (n=47)
	63.59±10.12
	33/14
	29(61.7)
	22(46.8)
	27(57.4)

	Medium infarction

 group (n=41)
	62.97±9.23
	28/13
	24(58.5)
	18(43.9)
	23(56.1)

	Large infarction

 group (n=37)
	64.12±8.98
	26/11
	23(62.2)
	17(45.9)
	21(56.8)

	Group
	Smoking

 n(%)
	Family history of CHD n(%)
	BMI>25kg/m2 n(%)
	LDL-C (mmol/L)
	Blood glucose
(mmol/L)

	Small infarction

 group (n=47)
	24(51.1)
	11(23.4)
	20(42.6)
	3.09±1.08
	8.87±2.97

	Medium infarction

 group (n=41)
	22(53.7)
	10(24.4)
	18(43.9)
	3.78±1.75
	9.12±3.15

	Large infarction

 group (n=37)
	18(48.6)
	8(21.6)
	15(40.5)
	3.54±1.34
	8.51±3.37


CHD: Coronary heart disease, BMI: Body mass index, LDL-C: Low density lipoprotein-cholesterol
2.2 Comparison of serum levels of Hcy, IL-10 and MMP-9 among cerebral infarction groups and healthy control group

Compared with healthy control group, there were significant increase in serum levels of Hcy and MMP-9, and significant decrease in serum level of IL-10 in three cerebral infarction groups (P<0.05～P<0.01). Peripheral serum Hcy level in large infarction group was significantly higher than those of small (P<0.01) and medium infarction group (P<0.05), and there was no significant difference between small and medium infarction group; serum IL-10 level in large infarction group was significantly lower than those of small and medium infarction group (P<0.01 both), and there was no significant difference between small and medium infarction group; serum MMP-9 levels in large and medium infarction groups were significantly higher than that of small infarction group (P<0.01, P<0.05 respectively), and there was no significant difference between large and medium infarction group. They were shown in table 2. 

Table 2 Comparison of serum levels of Hcy, IL-10 and MMP-9 among small, medium, large infarction groups and healthy control group (
[image: image2.wmf]s

x

±

)
	Group 
	Hcy (μmol/L)
	IL-10 (ng/ml)
	MMP-9 (ng/ml)

	Healthy control group （n=37)
	13.70±2.2
	0.99±0.12
	94±35

	Small infarction group (n=47)
	16.11±3.5△
	0.60±0.17△
	161±27

	Medium infarction group (n=41)
	16.79±3.4△
	0.59±0.15△
	238±26△▲

	Large infarction group (n=37)
	18.5±4.2△▲▲#
	0.31±0.12△△▲▲##
	256±35△▲▲

	t
	11.5
	12.7
	14.7

	P
	<0.01
	<0.01
	<0.01


Hcy: Homocysteine, IL-10: Interleukin-10, MMP-9: Matrix metalloproteinase-9. Compared with healthy control group, △P<0.05, △△P<0.01; compared with small infarction group, ▲P<0.05 ▲▲P<0.01; Compared with medium infarction group, #P<0.05, ##P<0.01.
3  Discussion

As an important member of MMP family, the position and role of MMP-9 in acute CI received more and more attention in recent years, and it becomes a hotspot of study now. It participates in acute CI pathogenesis via many paths [1]. The present study made primary discussion on this issue from clinical angle. IL-10 is a typical anti-inflammatory factor. Some human CD4+ T cells, lymphoblasts infected by EB virus, Burkitt’s lymphoma, activated monocyte and peripheral blood T cells can all produce IL-10, which play a key role in regulating immune system and potentially inhibit production of pro-inflammatory factors, such as IL-6 and TNF-α [2,3].
The present study indicated that compared with healthy control group, there were significant increase in concentrations of inflammatory factors Hcy and MMP-9, and significant decrease of anti-inflammatory factor IL-10 in CI patients, suggesting that infarction patients were under chronic inflammatory status, the imbalance between inflammatory factors and anti-inflammatory factors was loss in CI patients, it may play an important role in pathological occurrence of infarction.

Along with infarct volume increases, serum levels of Hcy and MMP-9 increases, suggesting that MMP-9 level may reflect CI severity. The newest viewpoint thought that the higher serum Hcy concentration in vivo, the larger range of vessels involved in inflammation, the more severe for atherosclerosis, the larger infarct volume, and the more severe of patient’s condition may be [4], suggesting that Hcy is not only an etiological factor of acute CI, but also an important marker for CI prognosis. The present study indicated that serum IL-10 level decreases along with infarct volume increased, which is consistent with reference [5]. In summary, levels of Hcy, IL-10 and MMP-9 are related to CI occurrence and they can be used to evaluate CI risk degree. It’s believed that further clarification of effects of Hcy, IL-10 and MMP-9 will provide more convincing theoretical basis for CI prevention and treatment.  
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