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Abstract:

Background A recent cluster of pneumonia cases in Wuhan, China, was caused by a
novel coronavirus COVID-19. Meanwhile, as the infection progressed, a large number
of cases were also diagnosed in Wenzhou, China. The objective of the study is to
describe the clinical laboratory features, especially lipid profile of the patients with
COVID-19 infection in Wenzhou.
Methods All cases were in a designated hospital in Wenzhou, and confirmed by
positive virial nucleic acid detection through PCR assay. All clinical laboratory data
were from the first test results after their admission. The unpaired t test was used for
data analysis.
Findings The absolute value of white blood cells, neutrophils and lymphocytes were
lower than healthy controls ( P ＜0.05), more significantly, the patients had sharply
decreased total cholesterol (TC), HDL-cholesterol and LDL-cholesterol levels ( P
＜0.001), 3.70±0.09mmol/L, 1.18±0.03 mmol/L and 1.82±0.08 mmol/L respectively,
and increased monocyte/HDL-cholesterol ratio (0.37±0.02 vs 0.28±0.01 in healthy
control). Among the patients, the primary infection cases showed the lower HDLcholesterol levels (1.10±0.04 mmol/L) and higher monocyte/HDL-cholesterol ratio
(0.43±0.03) than the secondary infection cases by person-to-person transmission ( P
＜0.05). Compared with the female patients, the male patients had higher levels of
monocytes [(0.46±0.02) ×10 9 /L], M/HDL-C ratio (0.44±0.02), and lactate
dehydrogenase (LDH, 257.6±12.32 U/l).
Interpretation Low serum cholesterol level in the patients with COVID-19 in Wenzhou,
China. Altered serum cholesterol provide important information, and is meaningful to
understand the disease.
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Abstract
Background A recent cluster of pneumonia cases in Wuhan, China, was caused by a
novel coronavirus COVID-19. Meanwhile, as the infection progressed, a large number
of cases were also diagnosed in Wenzhou, China. The objective of the study is to
describe the clinical laboratory features, especially lipid profile of the patients with
COVID-19 infection in Wenzhou.
Methods All cases were in a designated hospital in Wenzhou, and confirmed by
positive virial nucleic acid detection through PCR assay. All clinical laboratory data
were from the first test results after their admission. The unpaired t test was used for
data analysis.
Findings The absolute value of white blood cells, neutrophils and lymphocytes were
lower than healthy controls (P＜0.05), more significantly, the patients had sharply
decreased total cholesterol (TC), HDL-cholesterol and LDL-cholesterol levels (P＜
0.001), 3.70±0.09mmol/L, 1.18±0.03 mmol/L and 1.82±0.08 mmol/L respectively, and
increased monocyte/HDL-cholesterol ratio (0.37±0.02 vs 0.28±0.01 in healthy control).
Among the patients, the primary infection cases showed the lower HDL-cholesterol
levels (1.10±0.04 mmol/L) and higher monocyte/HDL-cholesterol ratio (0.43±0.03)
than the secondary infection cases by person-to-person transmission (P ＜ 0.05).
Compared with the female patients, the male patients had higher levels of monocytes
[(0.46±0.02) ×109/L], M/HDL-C ratio (0.44±0.02), and lactate dehydrogenase (LDH,
257.6±12.32 U/l).
Interpretation Low serum cholesterol level in the patients with COVID-19 in
Wenzhou, China. Altered serum cholesterol provide important information, and is
meaningful to understand the disease.
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Introduction
A novel Coronavirus, COVID-19, named by WHO recently, has been identified as
the causal pathogen of an ongoing epidemic. The first case was reported in last
December 2019, in Wuhan, China, and now has since spread to other regions of China
and other countries. Wenzhou, a city in southeast of China, also became one of the cities
with COVID-19 outbreak in the past month.
COVID-19 is a new strain of coronavirus family, probably originated from bat and
acquired the ability to infect humans due to genetic mutation, leading to this epidemic
1

. Coronaviruses are a large family of viruses known to cause clinical symptoms ranging

from the common colds to sever lung infections, such as severe acute respiratory
syndrome (SARS) and Middle East respiratory syndrome (MERS), which caused by
SARS-CoV and MERS-CoV respectively. COVID-19 are enveloped, non-segmented
positive-stranded RNA viruses, and know to be the pathogenic virus of Novel
Coronavirus Infected Pneumonia (NCIP). As reported, the typical symptoms of the
patients are persistent fever (≥38℃) ， cough and short of breath. The imaging
examination showed that the bilateral pneumonia, and multiple mottling and groundglass opacity. Laboratory tests detection indicated that declined white blood cells and
lymphocytes level in the patients with COVID-19 infection

2,3

. However, there is no

detailed description or assessment of lipid level in patients with COVID-19 infection,
also in SARS-CoV or MERS-CoV infection.
Lipid play a key role in viral infection. The altered serum lipid levels, especially
cholesterol level, have been reported to occur also during infection with viruses
including human immunodeficiency virus (HIV) and hepatitis C virus (HCV). Some
proteins, such as SR-BI, a major receptor of high-density lipoprotein (HDL), were
indicated to involve in HCV infection 4. Moreover, membrane cholesterol has been
indicated to be important component for the entering into host cells of pathogenic
viruses 5.
Therefore, in our current study, we want to analyze serum lipid profile of the
patients with COVID-19 infection to reveal whether the viral infection cause the
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changes in serum lipid. We hope our laboratory findings could be used to explain some
clinical manifestations and provide the valuable information for future researches.

Method
1. Patients
We recruited 71 COVID-19-infected patients from Jan 2nd to Feb 2nd at Wenzhou
Central Hospital, an admitted hospital of COVID-19-infection in Wenzhou. All cases
were diagnosed according to the positive result of viral nucleic acid assay by PCR. For
comparative study, we also recruited 80 age-matched healthy controls in healthy center
of Wenzhou Central Hospital, excluding the subjects with dyslipidemia, diabetes,
cardiovascular diseases and hypertension. Our study was authorized by Ethics
Commission of Wenzhou central hospital.

2. Laboratory tests
For detecting serum lipid level, blood samples were collected from each subject
after at least 12 hours of overnight fasting. Hematological parameters were analyzed on
BC-5380 automatic blood cells analyzer (Mairui, China). Biochemical parameters were
performed on AU5800 automatic biochemical analyzer (Beckman, USA). All
laboratory assays had completed the standardization and certification program.

3. Statistical analysis
All data are expressed as the Mean ± SEM. An unpaired t-test was used to compare
results between the two groups. A P value of < 0.05 was determined to be significant.
Statistical analyses were performed using the SPSS 17.0 statistical package and
GraphPad Prime 6.

Results
1. Serum lipid levels generally decreased at the initial stage of infection
Compared with the heathy controls, the infected patients presented lower levels of
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white blood cells, neutrophils and lymphocytes，(4.36±0.17)×109/L, (3.38±0.11)×109/L
and (2.04±0.05)×109/L respectively（P＜0.05).
Meanwhile, the data showed that serum TC, HD-cholesterol and LDL-cholesterol
levels in patients, which were 3.70±0.09mmol/L, 1.18±0.03 mmol/L and 1.82±0.08
mmol/L respectively, decreased sharply (P＜0.001), and monocyte/HDL-cholesterol
(M/HDL-C) ratio, 0.37±0.02, was higher than 0.28±0.01 in healthy control. No
significant difference in other laboratory biochemical indexes were found between the
two groups (Table 1).

2. More significant decline in cholesterol level in primary cases
We divided the patients into the two groups, the primary infection cases, who had
been in Wuhan recently, and secondary infection cases, who had never been in Wuhan
and infected by person-to-person transmission. The HDL-cholesterol results indicated
that the significant lower levels, (1.10±0.04) mmol/L, in the primary infection cases
than that, (1.24±0.04) mmol/L, in the secondary infection cases (P＜0.05). Moreover,
the patients with primary infection had slightly higher level of monocytes than those
with secondary infection cases. Therefore, the higher M/HDL-C ratio (0.43±0.03) was
found in the primary infection cases, comparing with the secondary infection groups (P
＜0.01, Table 2). Other data showed in Table 2.

3. The changes of serum lipid are independent of gender and age
The patients were grouped by gender and age. Among the patients, the level of
HDL-cholesterol in the male patients were significantly lower than that in the female
patients, (1.07±0.04) vs (1.28±0.05) mmol/L. Comparing with the female patients, the
male patients had higher levels of monocytes [(0.46±0.02)×109/L], M/HDL-C ratio
(0.44±0.02), and LDH (257.6±12.32 U/L). There is no significant difference in other
laboratory characteristics between the male and female patients, as well as, between the
patients over and under 50 years old, even in other age groups (Table 3, Table 4 and
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Supplementary data).

4. The serum lipid changes in a critically infection case
To evaluate the therapy, the blood biochemical indexes were monitored daily in a
critically infection patient until she was discharged from the hospital, it was totally 16
days. As the figure 1 showed, the level of TC, HDL-cholesterol and LDL-cholesterol
dropped persistently until the 9th day. With the adjustment of therapeutic regimen, the
level of TC, HDL-cholesterol and LDL-cholesterol were starting recover until the 16th
day, when she was discharged. Although the patient`s serum cholesterol still remained
low level on the day of her discharge, the TC, HDL-cholesterol and LDL-cholesterol
return to high level, 5.70 mmol/L, 1.62 mmol/L and 3.24mmol/L respectively, on the
14th day after her discharge.

Discussion
To investigate the relationship between serum lipid levels and the infection in
patients, we collected the first laboratory data when the patients were admitted and not
treated clinically at that time. We found that serum lipid levels, especially TC, HDLcholesterol and LDL-cholesterol in the patients with COVID-19 infection were
significantly lower than the healthy controls (P＜0.001, Table 1). The changes were
similar to those with HIV infection 6,7. More investigations indicate that HIV-infected
patients, whether treated with antiviral therapy or not, developed dyslipidemia, which
is defined hypocholesterolemia, low level LDL and hypertriglyceridemia 8. Some study
suggests that hypoalphalipoproteinemia is likely to be secondary to HIV infection itself
9

.
COVID-19 infection was firstly reported in Wuhan, and spread to other regions of

China3, even other countries10,11. However, both the infection rate and mortality are
higher than other regions, there is no evidence to indicate whether it might be associated
with the difference in the severity of primary infection and secondary infection, or not.
Our data showed that HDL-cholesterol level was significantly lower in the patients with
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SRAR-CoV-2 primary infection than secondary infection patients (P ＜ 0.05),
meanwhile, higher M/HDL-C ratio also were observed in these patients with primary
infection (P ＜ 0.01, Table 2). Although the main difference between the primary
infection and secondary infection is serum HDL-cholesterol in the patients in our
current study, more evidences are needed to reveal whether it is directly related to the
severity of the viral infection. In addition, lower level of HDL-cholesterol and higher
M/HDL-C ratio was found in the male patients, comparing with the female patients (P
＜0.05 and P＜0.01 respectively, Table 3). The comparisons of the two series of
grouped cases indicate that changes of HDL-cholesterol in patients is likely to be more
sensitive to the infection than other serum lipids.
HDL mainly contains phospholipids, free cholesterol, cholesteryl ester,
triglycerides, apolipoproteins (Apo A-I, Apo A-II), and other proteins. Generally, HDL
is an anti-inflammatory lipoprotein with protective effects against oxidized lipids, and
negatively regulates T cell activation and expression of inflammatory mediators in
macrophages and dendritic cells 12-14 15. Whereas, during systemic inflammation HDL
can be oxidized, becomes dysfunctional oxidized HDL (ox-HDL), including oxidized
cholesterol

16,17

. Oxidized HDL, and oxidized LDL, had been proved to upregulate

immune activation 18,19.
As we know, the sharply elevated amounts of pro-inflammatory cytokines in
serum of patients with COVID-19 infection indicated active systemic inflammation 3.
Huang et al. study suggested that the cytokine storm was associated with disease
severity. They also found the increased cytokines that activate Th1 cells, i.e. IL1B, IFNγ,
IP10, and MCP1, as well as increased cytokines secreted by Th2, IL4 and IL10, that
suppress inflammation

20

. In view of the immunomodulatory effects of HDL-

cholesterol, we speculate that serum HDL-cholesterol was involved int the regulation
of immune cells during COVID-19 infection, which might lead to the significantly
dropped HDL-cholesterol level in the patients. However, it still remains to be verified
by further studies to elucidate whether HDL and LDL is oxidized or not, whether they
active or still negatively regulate immune cells during COVID-19 infection.
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In vitro studies suggest that lipid rafts play a key role in coronavirus life cycle 21,22.
Lipid rafts are microdomains of the eukaryote membrane, several enveloped viruses
were known to contain lipid rafts on their membrane

21

. Lipid rafts contain high

concentrations of cholesterol, sphingolipids, and proteins integral to signaling, protein
transport, and adhesion. In the early stage of SARS-CoV entry into host cells, the spike
(S) glycoprotein on SARS-CoV envelope bind to cellular receptor, angiotensinconverting enzyme 2 (ACE2) 23, localized on lipid rafts. In the case of SARS-CoV, lipid
rafts could provide a platform to concentrate ACE2 as clusters on host cell membrane
to anchor with the S glycoprotein efficiently 22. Cholesterol on lipid rafts was proved to
be required for the early stage of SARS-CoV replication and during the binding stage
of SARS-CoV entering host cells

21

. Moreover, in a recent research, the findings

revealed that membrane cholesterol promoted the binding and induced oligomerization
of fusion peptide of SARS-CoV, which promote the entry of virions into host cells 5.
Thus, cholesterol plays an important role in viral infection, however, it is not unclear
whether these changes in serum cholesterol in patients with COVID-19 are related to
the fusion of virion with host cells and internalization.
Additionally, we monitored one of patient who was a female primary infection. As
Figure 1 show, the changing curves of serum TC, HCL-cholesterol and LDL-cholesterol
in the patient are similar. They all showed that cholesterol level continued to drop
during the first few days of patient`s hospitalization, then gradually rose until she was
discharged. Furthermore, on the 14th day after her discharge, the serum lipid returns to
higher level. Taken together the clinical manifestations, the lipid changes indirectly
indicate the effectiveness of the treatment regimens.
In a study in 2017 24, serum metabolomic analyses was performed in 25 recovered
SARA patients 12 years after infection. Their data showed that the significantly higher
level of TG and very low-density lipoprotein (VLDL) cholesterol than healthy controls.
Similarly, some studies suggested that antiviral therapies caused severe dyslipidemia in
HIV-infected patients 6-8, as well abnormal serum lipid profile in HCV patient 25, which
may contribute to cardiovascular diseases in the patients. Although there are no
effective antiviral therapies until now, the specific antiviral drugs are currently
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developing. Considering the life quality of the recovered patients, it is recommended to
monitor serum lipid profile of COVID-19-infected patients during antiviral therapy.
Our study has several limitations: no information is available regarding COVID19 viral load, or the life cycle of this novel virus. We also are unable to determine the
activation of monocytes and T cells in peripheral blood. Moreover, the locality of the
cases, mostly in Wenzhou, limit our study. We expect more reports and cases
description from other regions to understand the disease.
Taken together, cholesterol play an essential role in not only virial replication,
internalization, but also immune activation. Significant declined the serum cholesterol
level of patients provide us important information for us to understand the COVID-19
infection, and also meaningful for future investigation.

Declaration of interests
We declare no competing interests.

Acknowledgement
This work is funded by Natural Science Foundation of Zhejiang Province
(LQ18H020005).

References
1.

Benvenuto D, Giovanetti M, Ciccozzi A, Spoto S, Angeletti S, Ciccozzi M. The 2019-new

coronavirus epidemic: Evidence for virus evolution. J Med Virol 2020.
2.

Chen N, Zhou M, Dong X, et al. Epidemiological and clinical characteristics of 99 cases of

2019 novel coronavirus pneumonia in Wuhan, China: a descriptive study. Lancet 2020.
3.

Huang C, Wang Y, Li X, et al. Clinical features of patients infected with 2019 novel

coronavirus in Wuhan, China. Lancet 2020.
4.

Dreux M, Dao Thi VL, Fresquet J, et al. Receptor complementation and mutagenesis

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=3544826

reveal SR-BI as an essential HCV entry factor and functionally imply its intra- and extra-cellular
domains. PLoS Pathog 2009; 5(2): e1000310.
5.

Meher G, Bhattacharjya S, Chakraborty H. Membrane Cholesterol Modulates Oligomeric

Status and Peptide-Membrane Interaction of Severe Acute Respiratory Syndrome Coronavirus
Fusion Peptide. J Phys Chem B 2019; 123(50): 10654-62.
6.

Riddler SA, Smit E, Cole SR, et al. Impact of HIV infection and HAART on serum lipids in

men. JAMA 2003; 289(22): 2978-82.
7.

Shor-Posner G, Basit A, Lu Y, et al. Hypocholesterolemia is associated with immune

dysfunction in early human immunodeficiency virus-1 infection. Am J Med 1993; 94(5): 515-9.
8.

Funderburg NT, Mehta NN. Lipid Abnormalities and Inflammation in HIV Inflection. Curr

HIV/AIDS Rep 2016; 13(4): 218-25.
9.

Rose H, Woolley I, Hoy J, et al. HIV infection and high-density lipoprotein: the effect of the

disease vs the effect of treatment. Metabolism 2006; 55(1): 90-5.
10. Giovanetti M, Benvenuto D, Angeletti S, Ciccozzi M. The first two cases of 2019-nCoV in
Italy: Where they come from? J Med Virol 2020.
11. Rothe C, Schunk M, Sothmann P, et al. Transmission of 2019-nCoV Infection from an
Asymptomatic Contact in Germany. N Engl J Med 2020.
12. Murphy AJ, Woollard KJ, Suhartoyo A, et al. Neutrophil activation is attenuated by highdensity lipoprotein and apolipoprotein A-I in in vitro and in vivo models of inflammation.

Arterioscler Thromb Vasc Biol 2011; 31(6): 1333-41.
13. Taborda NA, Blanquiceth Y, Urcuqui-Inchima S, Latz E, Hernandez JC. High-Density
Lipoproteins Decrease Proinflammatory Activity and Modulate the Innate Immune Response. J

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=3544826

Interferon Cytokine Res 2019; 39(12): 760-70.
14. Thacker SG, Zarzour A, Chen Y, et al. High-density lipoprotein reduces inflammation from
cholesterol crystals by inhibiting inflammasome activation. Immunology 2016; 149(3): 306-19.
15. Kaji H. High-density lipoproteins and the immune system. J Lipids 2013; 2013: 684903.
16. Kelesidis T, Currier JS, Huynh D, et al. A biochemical fluorometric method for assessing
the oxidative properties of HDL. J Lipid Res 2011; 52(12): 2341-51.
17. Navab M, Reddy ST, Van Lenten BJ, Fogelman AM. HDL and cardiovascular disease:
atherogenic and atheroprotective mechanisms. Nat Rev Cardiol 2011; 8(4): 222-32.
18. Kelesidis T, Jackson N, McComsey GA, et al. Oxidized lipoproteins are associated with
markers of inflammation and immune activation in HIV-1 infection. AIDS 2016; 30(17): 262533.
19. Zidar DA, Juchnowski S, Ferrari B, et al. Oxidized LDL Levels Are Increased in HIV
Infection and May Drive Monocyte Activation. J Acquir Immune Defic Syndr 2015; 69(2): 15460.
20. Cabana VG, Siegel JN, Sabesin SM. Effects of the acute phase response on the
concentration and density distribution of plasma lipids and apolipoproteins. J Lipid Res 1989;
30(1): 39-49.
21. Li GM, Li YG, Yamate M, Li SM, Ikuta K. Lipid rafts play an important role in the early stage
of severe acute respiratory syndrome-coronavirus life cycle. Microbes Infect 2007; 9(1): 96-102.
22. Lu Y, Liu DX, Tam JP. Lipid rafts are involved in SARS-CoV entry into Vero E6 cells.

Biochem Biophys Res Commun 2008; 369(2): 344-9.
23. Li W, Moore MJ, Vasilieva N, et al. Angiotensin-converting enzyme 2 is a functional

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=3544826

receptor for the SARS coronavirus. Nature 2003; 426(6965): 450-4.
24. Wu Q, Zhou L, Sun X, et al. Altered Lipid Metabolism in Recovered SARS Patients Twelve
Years after Infection. Sci Rep 2017; 7(1): 9110.
25. Chida T, Kawata K, Ohta K, et al. Rapid Changes in Serum Lipid Profiles during
Combination Therapy with Daclatasvir and Asunaprevir in Patients Infected with Hepatitis C
Virus Genotype 1b. Gut Liver 2018; 12(2): 201-7.

Figure 1 Serum cholesterol profile in a critically infection case
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Table

Table 1 Hematological parameters and serum lipid level in patients and healthy controls
Parameters

Control

Patients

Male

n=42

n=38

Female

n=38

n=33

Age (yr)

47.03±1.44

46.33±1.56

0.743

WBC (×109/L)

5.98±0.14

4.36±0.17

＜0.001

NE (×109/L)

3.38±0.11

2.95±0.15

＜0.05

LY (×109/L)

2.04±0.05

0.98±0.04

＜0.001

MNC (×109/L)

0.40±0.01

0.42±0.02

0.311

TG (mmol/L)

1.18±0.06

1.30±0.06

0.170

TC (mmol/L)

4.91±0.10

3.70±0.09

＜0.001

HDL cholesterol (mmol/L)

1.47±0.03

1.18±0.03

＜0.001

LDL cholesterol (mmol/L)

3.09±0.08

1.82±0.08

＜0.001

M/HDL-C ratio

0.28±0.01

0.37±0.02

＜0.001

TC/HDL-C ratio

3.41±0.09

3.24±0.09

0.174

Gender

P value

WBC: white blood cell; NE: neutrophil; LY: lymphocyte; MNC: mononuclear; TG: triglyceride; TC:
total cholesterol; HDL: high-density lipidprotein; LDL: low-density lipidprotein.
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Table 2 Hematological parameters and lipid level in primary infection cases and secondary infection
cases
Primary infection

Secondary infection

Parameters

cases (n=32)

cases (n=39)

WBC (×109/L)

4.25±0.28

4.44±0.21

0.576

NE (×109/L)

2.98±0.26

2.92±0.17

0.827

LY (×109/L)

0.87±0.06

1.08±0.06

＜0.05

MNC (×109/L)

0.46±0.03

0.39±0.02

＜0.05

TG (mmol/L)

1.32±0.11

1.28±0.07

0.731

TC (mmol/L)

3.60±0.14

3.79±0.12

0.332

HDL cholesterol (mmol/L)

1.10±0.04

1.24±0.04

＜0.05

LDL cholesterol (mmol/L)

1.67±0.10

1.94±0.11

0.090

M/HDL-C ratio

0.43±0.03

0.33±0.02

＜0.01

TC/HDL-C ratio

3.37±0.16

3.13±0.11

0.204

CRP (mg/L)

24.61±3.56

26.62±4.45

0.733

LDH (U/L)

239.8±14.44

238.0±12.07

0.923

P value

LDH, lactate dehydrogenase
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Table 3 Hematological parameters and lipid level in male and female patients
Parameters

Male (n=38)

Female (n=33)

P value

WBC (×109/L)

4.33±0.24

4.38±0.25

0.900

NE (×109/L)

2.91±0.21

2.98±0.22

0.820

LY (×109/L)

0.97±0.06

1.01±0.06

0.657

MNC (×109/L)

0.46±0.02

0.37±0.02

＜0.01

TG (mmol/L)

1.39±0.08

1.19±0.09

0.108

TC (mmol/L)

3.63±0.12

3.79±0.14

0.400

HDL-cholesterol (mmol/L)

1.07±0.04

1.28±0.05

＜0.01

LDL-cholesterol (mmol/L)

1.74±0.10

1.91±0.12

0.290

M/HDL-C ratio

0.44±0.02

0.30±0.02

＜0.001

TC/HDL-C ratio

3.43±0.14

3.01±0.11

0.023

CRP (mg/L)

30.87±4.02

19.78±4.03

0.057

LDH(U/L)

257.6±12.32

217.2±13.08

＜0.05
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Table 4 Hematological parameters and lipid level in the patients age above and under 50 year
Parameters

＜50 (n=40)

≥50 (n=31)

P value

WBC (×109/L)

4.26±0.23

4.48±0.26

0.537

NE (×109/L)

2.80±0.17

3.13±0.26

0.280

LY (×109/L)

0.99±0.05

0.98±0.08

0.890

MNC (×109/L)

0.40±0.02

0.45±0.03

0.131

TG (mmol/L)

1.26±0.07

1.35±0.11

0.476

TC (mmol/L)

3.66±0.11

3.77±0.16

0.556

HDL-cholesterol (mmol/L)

1.19±0.04

1.17±0.05

0.758

LDL-cholesterol (mmol/L)

1.83±0.10

1.81±0.12

0.898

M/HDL-C ratio

0.36±0.02

0.40±0.03

0.210

CRP (mg/L)

21.95±3.21

30.57±5.15

0.142

LDH(U/L)

222.6±11.18

259.8±14.80

＜0.05
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