
Correlation analysis of homocysteine and triglyceride in 
elderly patients with metabolic syndrome 

Yu Gu1, Yuanshan Tang2, *, Huanna Li1, Rong Hui1 
1Shaanxi University of Traditional Chinese Medicine, Xianyang, Shaanxi 712046, China 

2Xi'an Hospital of Traditional Chinese Medicine, Xi 'an, Shaanxi 710016, China 
*Corresponding author 

Keywords: metabolic syndrome, Homocysteine, triglyceride. 

Abstract: Objective: To explore the correlation between serum homocysteine (HCY) and 
serum triglyceride (TG) in elderly patients with metabolic syndrome and its clinical 
significance. Methods: From January 2020 to February 2021 in Xi 'an Hospital of Traditional 
Chinese Medicine,95 elderly patients (age≥60 years old) who met the diagnostic criteria of 
metabolic syndrome were selected, including 45 cases with normal homocysteine as the 
control group and 50 cases with increased homocysteine as the observation group. The age, 
sex, BMI, fasting blood glucose (FPG), low density lipoprotein (LDL-C), high density 
lipoprotein (HDL-C), TG, systolic blood pressure (SBP), diastolic blood pressure (DBP) and 
HCY were compared between the two groups. Results: There was no significant difference 
in sex, age, BMI, FPG, LDL-C, HDL-C and SBP between the group with normal 
homocysteine and the group with high homocysteine (P > 0.05). The difference of TG and 
SBP between normal homocysteine group and high homocysteine group was statistically 
significant (P < 0.05). Conclusion: In the observed cases, the differences of TG and DBP 
between the normal homocysteine group and the increased homocysteine group are 
statistically significant, and the increase of HCY is closely related to TG. Paying close 
attention to the serum homocysteine level in patients with abnormal lipid metabolism has 
guiding significance for reducing the probability of cardiovascular and cerebrovascular 
events in elderly patients with metabolic syndrome. 

1. Introduction 

Metabolic syndrome (MS) is a group of syndromes that are associated with metabolic risk factors 
such as obesity, hyperglycemia, hypertension and dyslipidemia. Elderly patients with metabolic 
syndrome are at high risk of cardiovascular and cerebrovascular diseases, and the risk of 
cardiovascular and cerebrovascular diseases is significantly increased compared with patients without 
metabolic syndrome [1]. With the development of social economy and the change of lifestyle and 
eating habits, the prevalence of metabolic syndrome in the elderly has increased significantly, and 
MS has become one of the serious public health problems in China [2]. Hyperhomocysteinemia is an 
independent risk factor of cardiovascular and cerebrovascular events, which is closely related to 
cerebral infarction, atherosclerosis and plaque formation [3]. The increase of triglyceride content will 
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lead to the increase of blood viscosity and the decrease of hemorheology, which will promote the 
formation of atherosclerosis. Intervention of high TG is an important means to prevent coronary heart 
disease [4]. This study mainly discusses the correlation between HCY and TG in elderly patients with 
metabolic syndrome and its clinical significance, and provides correct ideas for preventing and 
reducing the incidence of cardiovascular and cerebrovascular events in elderly patients with MS, so 
as to guide clinical medication. 

2. Materials and methods 

2.1 General information 

All the cases were from inpatients and outpatients in Xi'an Hospital of Traditional Chinese 
Medicine from January 2020 to February 2021. There were 95 cases with age ≥60 and meeting MS 
diagnostic criteria, including 50 cases with normal homocysteine,32 males and 18 females. The age 
ranged from 58 to 79, (66±5) years old; There were 45 cases in hyperhomocysteinemia group, 
including 31 males and 14 females. The age ranged from 60 to 86 (68±7) years old. There was no 
significant difference in age and gender between the two groups (P > 0.05). 

2.2 Diagnostic criteria,exclusion criteria and inclusion criteria 

① Diagnostic criteria: The diagnostic criteria of metabolic syndrome are based on the diagnostic 
criteria of MS in Chinese Guidelines for the Prevention and Treatment of Type 2 Diabetes (2020 
Edition). Specifically:⑴Abdominal obesity (central obesity): waist circumference≥90cm for males 
and≥85 for females;⑵Hyperglycemia: fasting blood glucose≥6.1 mmol/L or blood glucose ≥7.8 
mmol/L 2 hours after glucose loading and/or those who have been diagnosed with diabetes and treated; 
⑶ Hypertension: those with blood pressure ≥130/85 mmHg and/or confirmed hypertension and 
treated; ⑷ Fasting TG ≥ 1.70 mmol/L; ⑸ Fasting HDL-C < 1.04 mmol/L, with three or more 
items, it can be diagnosed as MS [1]. The diagnostic standard of hyperhomocysteinemia is based on 
the diagnostic standard of hyperhomocysteinemia in Chinese Guidelines for Prevention and 
Treatment of Hypertension (2018): HCY≥15μmol/L [5]. ② Inclusion criteria: those who meet the 
diagnostic criteria of MS; Age≥60 years old. ③ Exclusion criteria: those who do not meet the above 
diagnostic criteria; People younger than 60 years of age; Secondary hypertension, type 1 diabetes; 
Long-term use of folic acid and vitamin B12; Severe heart, liver and kidney insufficiency. Severe 
infection and disturbance of consciousness. 

2.3 Diagnostic criteria,exclusion criteria and inclusion criteria 

2.3.1 Observation indicators 

① Baseline data: SBP, DBP, BMI, HCY, FPG, TG, LDL-C and HDL-C were measured for all 
patients. ② HCY. The above biochemical tests were sent to the laboratory of Xi'an Hospital of 
Traditional Chinese Medicine for examination. SDP, SBP systolic and diastolic blood pressure of 
right upper arm were measured by mercury standard cuff sphygmomanometer at rest. 

2.3.2 Statistical methods 
SPSS 25.0 statistical software package was used for data processing. Measurement data is 

expressed by mean standard deviation. Before comparison of measurement data, normal distribution 
and homogeneity test of variance are carried out. If it accords with normal distribution, two 
independent samples T test is used for comparison between groups. If it does not conform to normal 

37



distribution,independent sample nonparametric test will be used. P < 0.05 is a significant difference 
with statistical significance. 

3. Results and analysis 

Compared with baseline data of normal homocysteine group and high homocysteine group, SBP, 
BMI, FPG, LDL-C and HDL-C have no significant difference (P>0.05). See table 1. Compared with 
the normal homocysteine group and the increased homocysteine group,the difference in DBP and TG 
was statistically significant (P<0.05). See table 2. 

Table 1: Comparison of clinical baseline indexes between patients with normal HCY and patients 
with high Hcy (x±s) 

group BMI FPG HDL-C LDL-C SBP DBP 
Control group (n=50) 25.38±2.748 9.75±3.67 2.98±13.14 2.18±1.12 156.60±16.85 90.04±11.97 

Observation group (n=45) 25.39±3.15 8.50±2.98 1.13±0.31 1.97±0.81 159.04±31.86 96.98±16.34 
T value 0.028 -1.811 -0.941 -1.031 0.474 2.376 
P value 0.978 0.073 0.349 0.305 0.637 0.02 

Table 2: Comparison of TG indexes between patients with normal HCY and patients with increased 
Hcy (X)±𝑠𝑠 

group Case number TG 
HCY normal group 50 3.60±2.90 

HCY increased group 45 2.57±1.34 
P value  ＜0.05 

4. Conclusions and Discussion 

Metabolic syndrome is characterized by insulin resistance, with impaired glucose metabolism, 
abnormal lipid metabolism, elevated blood pressure and abdominal obesity as the main manifestations. 
This syndrome should be regarded as an important problem for the elderly, because aging is the main 
factor of the prevalence of cardiovascular diseases and metabolic risk factors that constitute this 
syndrome [6]. In the global epidemiological survey, there is a correlation between metabolic 
syndrome and the increased risk of death, in which the mortality rate of the elderly group (age ≥65) 
is higher than that of the young group (20-65 years old) (27.2 vs.3.1%,P < 0.001) [7],so the elderly 
patients with metabolic syndrome are a group that we must pay attention to. When discussing the 
metabolic syndrome of the elderly, whether it is regarded as a unique group or not, it is very necessary 
to identify and manage its components to reduce the morbidity and mortality related to diabetes and 
CVD [8]. The decrease of insulin sensitivity plays an important role in regulating the metabolism of 
homocysteine, which is the intermediate product of methionine metabolism. Insulin resistance causes 
the increase of HCY concentration by changing the activity of enzymes involved in HCY metabolism 
[9]. A large number of evidences show that the increase of homocysteine can lead to chronic 
inflammation, endothelial dysfunction, extracellular matrix remodeling, platelet activation, and 
enhanced coagulation activity of coagulation factors,thus increasing thrombosis [10] and greatly 
increasing the risk of cardiovascular and cerebrovascular events. It is an important risk factor for the 
decrease of insulin sensitivity [11]. TG is an ester of glycerol and three fatty acids, which mainly 
exists in β -lipoprotein and chyle particles [12]. Hypertriglyceridemia can lead to impaired 
endothelium-dependent diastolic function of blood vessels [13],disorder of anti-inflammatory factors 
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in pro-inflammatory factors, abnormal expression of growth factors, inflammatory factors and 
vasoactive peptides, and increase the risk of atherosclerosis [14],and increase the risk of myocardial 
infarction,,acute coronary syndrome and death [15]. According to this study, we can find that there is 
a significant correlation between serum triglyceride level and homocysteine level in elderly patients 
with metabolic syndrome,,which is statistically different. It is suggested that both of them may be 
involved in the occurrence and development of metabolic syndrome and cardiovascular and 
cerebrovascular events. There is a positive correlation between serum triglyceride and homocysteine 
level, which has guiding significance for preventing cardiovascular and cerebrovascular events in 
elderly patients with metabolic syndrome. When abnormal serum triglyceride is found in elderly 
patients with metabolic syndrome, the serum homocysteine level should be actively detected, which 
has predictive significance for cardiovascular and cerebrovascular events. 
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