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Abstract

Background: An increase in fat accumulation in obesity has been suggested to link
with an increase in inflammation. This inflaimmation may be associated with an
elevated of Lipoprotein-Associated Phospholipase A2 (Lp-PLA2), Apolipoprotein B
(Apo B), and Low-Density Lipoprotein (LDL), thereby associated with the risk of
atherosclerosis.

Objective: To investigate the differences between Lp-PLA2, Apo B, and LDL levels
in obese and lean men.

Methods: A cross-sectional study was conducted on 74 men (obese and lean) at the
Faculty of Medicine, Universitas Diponegoro, Indonesia, in 2020. The concentration
of LDL was measured using the homogenous enzymatic colourimetric method,
whereas the levels of Lp-PLA2 and Apo B were determined using the ELISA method.
Data were analyzed using an Independent t-test, setting statistical significance at p
<0.05.

Results: This study showed that Lp-PLA2 levels were significantly different between
obese and lean men (p = 0.039). Furthermore, LDL levels were also significantly
different between obese and lean men (p = 0.002). However, we did not find any
differences in Apo B between obese and lean men (p = 0.640).

Conclusion: Lp-PLA2 and LDL levels were slightly higher in obese compared to lean
men, but no difference of Apo B.
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INTRODUCTION
Obesity is a condition of excessive fat accumulation in

Basic Health Research (RISKESDAS) report in 2013
and 2018 showed an increase in obese individuals from

adipose tissue.! This disease has reached an epidemic as
the major causative factor for many metabolic
disorders.? In 2014, World Health Organization (WHO)
were estimated that more than 19 billion people are
overweight, with the prevalence’s of 39% classified as
overweight and 13% classified as obese.?

* Corresponding author:
E-mail: yulianaO40190@ gmail.com
(Yuliana)

148% to 21,8%. * Obesity in adults (> 18 years old),
according to RISKESDAS, is defined by the body mass
index (BMI) criteria of =27 kg/m?.* Obesity is associated
with the risk factors contributing in developing
atherosclerosis.’

Obesity has been characterized by inflammation both
in adipose tissue and systemic.® This inflammation
process may be associated with Lipoprotein-associated
phospholipase A2 (Lp-PLA2). Although Lp-PLA2 is an
enzyme specific m vascular inflammation, which has
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been suggested not be affected by systemic
inflammation,” Lp-PLA2 levels may be used as an
accurate and precise diagnostic tool in detecting
atherosclerosis.® Lipoprotein-associated phospholipase
A2 was produced by inflammatory cells and circulate
while binding to lipoprotein in an active form in plasma
cells.® ' About 80% of Ip-PLA2 is bound to
apolipoprotein B (Apo B) from low-density lipoprotein
(LDL), mainly found in small dense LDL (sdLDL),
while the rest is bound to high-density lipoprotein (HDL)
and very-low-density lipoprotein (VLDL) !'!?

Table 1. Subject characteristic

MATERIALS AND METHODS

This was a cross-sectional study. The study was
conducted in the Faculty of Medicine, Universitas
Diponegoro, Semarang, during a time period from July to
September 2020. Lp-PLA2 and Apo B measurements
were carried out in the GAKI laboratory, Faculty of
Medicine, Universitas Diponegoro, Semarang, while the
LDL profile was measured at CITO Laboratory
Semarang.

Subjects were gathered by consecutive sampling. The
research sample was divided into obese men and lean

Obese Lean
Variable @=36) =38 P
MeanSD Median Mean:SB Median
(min-max) (min-max)
Age (year) 3064 +542 31 2889+522 30 0,163 +
(21-43) (20-41)
Blood systolic pressure 120,59 + 7,33 120 11808 +7.74 118 0,052 m
(mmHg)# (108-138) (108-138)
Blood diastolic pressure 79,64+ 642 80 78824723 80 0,547 m
(mmHg)# (68-90) (67-90)
Weight (Kgh 9744 £ 1472 915 6337+605 635 0,000* m
(78-135) (50-76)
Height (¢m) 17158 £4.33 1715 168,08 £5.27 167 5 0,003*%
(162-180) (157-178)
BMI (kg/m2 p# 3308+£449 31,38 2244+ 163 22 85 0,000% m
(27.36-47 36) (19.06-24 8)

SD, standard deviation: min, minimum: max, maximum:; BMI, Body Mass Index; # Abnormal data distribution; *significant
(p <0,05); m Mann Whitney; T independent t-test.

Table 2. Difference of Lp-PLA2, Apo B and LDL level on obese and lean men

Obese Lean
Variable (n=36) (n=238) P
MeanSD (min-max) Mean+SD (min-max)
Lp-PLA2 (ng/mL) 14709 + 3093 (74.3-200) 129,29 + 40,77 (33-201) 0,039*
Apo B (mg/dL) 14342 + 87 86 (33-352) 14324 + 73,76 (48 - 328) 0,64
LDL {mg/dL) 13517+ 24 07 (93-193) 1145+ 3048 (54 - 184) 0,002*

Data was analyzed by independent t-test.
5D, standard deviation; min, minimum; max, maximum; LDL, low density lipoprotein; Lp-PLA2, lipoprotein associated

phospholipase A2; Apo-B, apolipoprotein B; *, significant (p <0,05).

Apolipoprotein B (Apo B) is a large glycoprotein that
plays a role in lipoprotein and lipid transport in
humans."* Apo B levels are often used in estimating the
number of atherogenic particles.'

Low-density lipoprotein (LDL) is the main cholesterol
carrier in the blood, about 45% of all lipoprotein types.'®
The proportion of total cholesterol and LDL levels are
factors contributing to developing atherosclerosis and its
clinical manifestation, including coronary artery disease
(CAD)."” However, coronary artery disease can also
occur in patients presenting with low LDL levels (<100
mg/dL).'® The mortality rate of patients with coronary
artery disease with a total cholesterol level profile of
<200 mg/dL was 35%."

Lp-PLA2 dan Apo B level measurement may help
detect the possibility of atherosclerosis. Normal LDL
profile will not guarantee and predict individual health.
This study was conducted to analyze the differences in
Lp-PLA2, Apo B,and LDL levels in obese and lean men.

men obtained in the Faculty of Medicine, Universitas
Diponegoro, who met the inclusion and exclusion
criteria. The inclusion criteria were as follows; obese men
with BMI of 27 kg!mz, lean men with BMI 18.5 - <24.9
kg/m?, age 18-49 years, and not on a vegetarian diet.
Exclusion criteria were alcohol drinkers, smokers,
diabetes mellitus, liver disease, and kidney disease. A
total of 74 samples was obtained.

Samples were taken after each individual underwent
fasting for 8-10 hours before the examination, and the
serum was examined. LDL levels were measured using
the homogenous enzymatic colourimetric method, and
the Lp-PLA?2 and Apo B levels using the ELISA method.
Data analysis includes descriptive analysis and
hypothesis testing. The data for each variable was tested
for normality of the data with the Shapiro Wilk test. Data
were then analyzed using the Independent t-test, setting
statistical significance at p <0.05. The Medical Research
Ethics Committee had approved the study at The Faculty
of Medicine Universitas Diponegoro Semarang.
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RESULTS

Subjects of 74 were recruited divided into two groups
of 36 (48,6%) obese men and 38 (51,45) lean men. The
mean age of the study in the obese male group was older
than the lean male group. The median BMI was 31,38
(27,36-47,36) kg/m2 in obese male group, and 22,85
(1906-24.8) kg."m2 in lean male group (Table 1).

Data obtained and then analyzed are as follows (Table
2); Lp-PLA2, Apo B, and LDL on the obese and lean
groups. Concentration of Lp-PLA2 was significantly
different (p=0,039). Furthermore, LDL levels were also
significantly different (p=0,002). However ,there was no
significant difference in Apo B values (p=0,64).

DISCUSSION

This study included 74 respondents consist of 36
(48.,6%) obese men and 38 (51 4%) lean men. Our study
showed that Lp-PLAZ2 levels were significantly different
between obese and lean men. Furthermore, LDL levels
were also significantly different between obese and lean
men. However, we did not find any differences in Apo B
between obese and lean men.

The results showed that the mean Lp-PLA2 level was
higher in the obese male group of 147.09 +30.93 ng/ml
compared to the lean male group of 12929 + 40.77
ng/ml. A study by Da Silva et al. showed that the Lp-
PLA2 was positively cormrelated with obesity
(p=0.003).%° The obtained analysis from the Independent
t-test on Lp-PLA2 levels between obese men and lean
men was a significant difference with the p-value of
0,039.

The difference in Lp-PLA2 levels between obese and
lean men may partly be explained by fat accumulation
within adipose tissue in obesity. Adipose tissue has the
ability to enlarge and be elastic. Hypertrophic adipocytes
are dysfunctional and lipolytic, which will produce
excessive free fatty acids. As revealed by the spillover
hypothesis, the limited ability of adipose tissue to
expand causes free fatty acids spillover to non-adipose
tissue to be excessive. According to the portal theory, the
accumulation of fatty tissue in the central body that
produces excessive free fatty acids will increase the
amount of free fatty acid transfer to the liver through the
portal vein®. ' A study by Jackisch et al. stated that
adipocytes are a source of Lp-PLA2, and their capacity
to nfluence oxLDL production contributes to obesity-
mediated inflammation. In addition, Lp-PLA2 absorbs
unfavorable circulating lipid profiles, including
increased oxLDL and triacylglycerol.” Oxidized low-
density lipoprotein may function as a chemoattractant
for monocyte to migrate from the circulation to the sub
endothelium space and differentiate into macrophages.
Macrophages will then phagocytize the oxXLDL in order
for foam cells to be formed in the sub endothelium.
Monocytes and macrophages may stimulate the
synthesis of Lp-PLA2 enzyme inresponse to an increase
in oxLDL (Shi et al.) in the sub endothelium, the
substrate of the Lp-PLA2 enzyme ' so that Lp-PLA2
levels in obesity are likely to be higher.

Lipoprotein-associated phospholipase A2 (Lp-PLA2)
is an enzyme specific in vascular inflammation which
will not be affected by systemic inflammation.” This
enzyme may aid the identification of atherosclerosis.®
Atherosclerotic plaques, especially the lipid core and

macrophages in the fibrous capsule of the rupture-prone
lesion, express Lp-PLAZ2. This indicates that Lp-PLA2
may apply as a marker of plaque destabilization before
the rupture of arterial plagque.*" In our study, the mean
Lp-PLA2 levels in both groups were within the reference
value of <200 ng/ml, however, in these findings, the
occurrence of the might rupture plaque probably has not
occurred yet. Histopathological studies have shown that
the elevation of Lp-PLA2 levels are prone to occur in
unstable plaques with thin fibrous caps and large lipid
cores, which indicates the Lp-PLA2 is more likely related
to plaque quality than their dimensions.”®

Obesity indeed causes impairment of lipoprotein
metabolism, especially LDL. This began with the
overproduction of VLDL by the liver due to ectopic fat
accumulation in the liver. An elevated VLDL production
leads to an increased LDL concentration.” This part in
line with the result from our study, which showed that the
mean LDL level was higher in the obese male group of
135.17 + 24.07 mg/dl than the lean male group of 114.50
+ 30.48 mg/dl. These results are in accordance with the
study of Khan et al., which found significantly higher
LDL levels in obese men compared to non-obese men
(p<0 05).° Aljaffar's research (2018) also found
significantly higher LDL levels in the obese group
compared to the non-obese group (p=0.05).*' Research
by Kanwar et al. found that there was a significant
difference in LDL in the obese compared to non-obese
groups with p < 0.0001.7* Kaniawati et al. reported there
was no significant difference between obese male
adolescents and non-obese male adolescents (p=0,105)".
Results from the Independent t-test analysis reports that
the LDL value between obese and norm weight men
obtained p=0,002, indicating the significant difference
between obese and lean men.

The results showed Apo B levels in obese men were
approximately 143 .42 + 87.86 mg/dl, while in lean men,
it was 143.24 £ 73.76 mg/dl. The obtained analysis using
an Independent t-test on Apo B levels between obese and
lean men result in no significant difference in Apo B with
p=0.,64. A study by Da Silva et al. showed no significant
difference in Apo B levels between obese and non-obese
adolescents (0,533).2° However, in a study by Kaniawati
et al. found significant differences in Apo B profile in
obese male adolescents than non-obese male adolescents
(p=0,04)." A study reported by Sakka et al. also found
significantly higher Apo B levels in obese male children
than lean men-children (p <0,001)2

Obese individuals are frequently characterized by
having a high accumulation of triglycerides profiles
deposits under the skin. Triglycerides are the main
component of VLDL formation in the liver so that obesity
may be the result of the elevation of total cholesterol
level, VLDL, and LDL.* Apolipoprotein B is a marker
of a number of atherogenic particles. Apo B is present in
every atherogenic lipoprotein particle, including LDL,
sdLDL, IDL, and VLDL™. LDL cholesterol
measurement does not give an accurate impression of the
patient's higher small dense LDL  proportions than
cholesterol LDL, which indicates that Apo B
measurement is a better marker than LDL overall.’* Our
study showed no significant difference in Apo B levels
between the two groups. These findings may be
influenced by VLDL, IDL, and sdLDL proportions
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because our study did not measure these levels, which is
a limitation of this study.

CONCLUSION

There were differences in Lp-PLA2 and LDL levels,
while no difference in the Apo B levels between obese
and lean men.

ACKNOWLEDGMENTS

This work is supported by Department of Clinical
Pathology, Faculty of Medicine, Universitas
Diponegoro. The author would like to thank GAKI
laboratory and CITO laboratory which permit the
examination of the research parameter.

REFERENCES

1. Lilyasari O. Tinjauan Pustaka Hipertensi Dengan

Obesitas: Adakah Peran Endotelin-1. T Kardiol

Indones. 2007:28(6):460-75.

Ramachandran, Ambady & Snehalatha C. Rising

Burden of Obesity in Asia. Journal of Obesity.

2010:1-8.

3. Kandinasti S, Farapti. Obesity: Is It Important to
Concern about Food Intake in The Weekend?. J
Amerta Nutr. 2018;2(4):307-16.

4. Kementrian Kesehatan Republik Indonesia. Laporan
nasional riset kesehatan dasar (Riskesdas) Tahun
2018. Jakarta: Kementerian Kesehatan Republik
Indonesia; 2018:123-45, 580-2p.

5. Rahmawati A. Mekanisme terjadinya inflamasi dan
stres oksidatif pada obesitas. El-Hayah. 2014:5(1):1-
8.

6. Rocha VZ, Libby P. Obesity, inflammation, and
atherosclerosis. Nat Rev Cardiol. 2009:6(6):399—
409.

7. Corson M, Jones P, Davidson M. Review of the
Evidence for the clinical utility of lipoprotein-
associated phospholipase A2 as a cardiovascular risk
marker.  American  Journal of Cardiology.
2008;101(12A):41F-50F.

8. Yardhika A, Alamanda M, Konny L. Pengukuran
lipoprotein-associated phospholipase a 2 sebagai alat
diagnostik dan penentu prognosis. 2017;8(1):31-4.

9. Nelson T, Kamineni A, Psatya B, Cushman M.
Lipoprotein-associated  phospholipase  A(2) and
future risk of subclinical disease and cardiovascular
events in individuals with type 2 diabetes: the
Cardiovascular ~ Health  Study. Diabetologia.
2011:54(2):329-3.

10. Hristov M, Weber C. Differential Role of Monocyte
Subsets in Atherosclerosis. Thromb Haemost.
2011;106(5):757-62.

11.Shantsila E, Wrigley B, Tapp L, Apostolakis S.
Immunophenotypic  Characterization of Human
Monocyte Subsets: Possible Implications for
Cardiovascular Disease Pathophysiology. J Thromb
Haemost. 2011:9(5):1056-66.

12.McIntyre TM PSSD. The emerging roles of PAF
acetylhydrolase. J Lipid Res. 2009:50:5255-9.

13.Zhang Y. The economic costs of undiagnosed
diabetes. Popul Health Manag. 2009;12(2):95-101.

[

14 Nurulita A, Bahrun U, Arif M. Perbandingan kadar
apolipoprotein B dan fraksi lipid sebagai faktor risiko
sindrom koroner akut. JST Kesehatan. 2011;1(1):94-
100.

15 Kaniawati M, Sukmawati 1K, Manik TN. Hubungan
antara Obesitas dengan Profil Kolesterol-LDL,
Apolipoprotein B Dan Small Dense LDL pada
Remaja. J Farm Galen. 2016:6(3).

16.Burtis C, Ashwood E, Bruns D. Tietz Textbook of
clinical chemistry and molecular diagnostics. 5th ed.
United State of America: Elsevier Saunders;
2007:744.

17.Ma’rufi R RL. Hubungan dislipidemia dan ke jadian
penyakit jantung koroner. 2014;6(1):1-7.

18.Sachdeva A, Cannon CP, Deedwania PC, LaBresh
KA, Smith SC, Dai D, et al. Lipid levels in patients
hospitalized with coronary artery discase: an analysis
0f 136.905 hospitalizations in get with the guidelines.
Am Heart J 2009;157(1):111-17.

19 Madjid M, Ali M, Willerson JT. lipoprotein-
associated phospholipase A2 as a novel risk marker
for cardiovascular disease: a systematic review of the
literature. Tex Heart Inst J 2010;37(1):25-39.

20.Da Silva IT, De Souza Timm A, Damasceno NRT.
Influence of obesity and cardiometabolic makers on
lipoprotein-associated phospholipase A2 (Lp-PLA2)
activity in adolescents: The healthy young cross-
sectional study. Lipids Health Dis. 2013;12(1):1-8.

21.Sakka S, Siahanidou T, Voyatzis C, Pervanidou P,

Kaminioti C, Lazopoulou N, et al. Elevated
circulating  levels of lipoprotein-  associated
phospholipase A 2 obese  children.

2015:;53(7):1119-25.

22 Paleva R. Mekanisme Resistensi Insulin Terkait
Obesitas. J IIm Kesehat sandi  husada.
2019:;10(2):354-8.

23 Jackisch L, Kumsaiyai W, Moore JD, Al-Daghri N,
Kyrou I, Barber TM, et al. Differential expression of
Lp-PLA2 in obesity and type 2 diabetes and the
influence of lipids. Diabetologia. 2018;61(5):1155—
66.

24 Susilowati, R. Kadar Enzim Lp-PLA2 Serum Darah
dan Jaringan Aorta pada berbagai Usia Tikus Wistar
Jantan. Berk Penel Hayati Edisi Khusus.
2011;2:2007-9.

25.Collaboration PPS. Lipoprotein-associated
phospholipase A(2) and risk of coronary disease,
stroke, and mortality: collaborative analysis of 32
prospective studies. Lancet. 2010:1;375(9725):1536-
44.

26.Stary HC, Chandler B, Dinsmore RE. A Definition of
Advanced Types of Atherosclerotic Lesions and a
Histological Classification of  Atherosclerosis.
American Heart Association; 1992:92(5):1355-74.

27.Maron DJ, Grundy SM, R, Pearson P. The Prevention
of Coronary Heart Disease. In O’Rourke RA, editor.
Hurst’s The Heart. 11th ed. New york: Mc.Graw Hill;
2009:1093-105.

28 Franekova J, Kettner J, Kubitek Z, Jabor A. The
importance of age and statin therapy in the
interpretation of Lp-PLA2 in ACS patients, and
relation to CRP. Physiol Res. 2015:64(2):229-36.




Journal of Biomedicine and Translational Research, 7 (3) 2021, 111-115 115

29.Jim EL. Metabolisme lipoprotein. J Biomedik.
2014:5(3).

30.Khan,M & Khaleel, M. Comparative Study of Serum
Lipid Profile of Obese and Non-Obese Students
(Male) of Aljouf University. International Journal of
Biomedical and Advance Research. 2016;7(1): 035-
037.

31.Aljaffar AGY. A Study of Serum Lipid Profile
among Obese and Non-Obese Individuals: A
Hospital based Study from Karbala, Traq. Int J
Contemp Med Res [ILICMR]. 2018:5(4):17-20.

32 Kanwar G, Kabra R. a Study of Association Between
Obesity and Lipid Profile. Int J Res Applied, Nat Soc
Sci. 2016:4(4):69-74.

33.Elim C, C.Pangemanan DH, Supit S, Lindo V,
Warouw SM. Gambaran Kadar Low Density
Lipoprotein Pada Siswa-Siswi Overweight Dan
Obesitas. J Biomedik. 2012;4:69-76.

34.Sniderman AD, Furberg CD, Keech A. Erratum:
Apolipoproteins versus lipids as indices of coronary
risk and as targets for statin treatment (Lancet (2003)
361 (777-780)). Lancet. 2003;362(9381):408.




The Differences of Lipoprotein-Associated Phospholipase A2,
Apolipoprotein B, and Low-Density Lipoprotein in Obese and
Lean Men

ORIGINALITY REPORT

20, 156 14«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS

STUDENT PAPERS

PRIMARY SOURCES

hdl.handle.net

Internet Source

T

o

Submitted to London School of Hygiene and

Tropical Medicine
Student Paper

T

e

www.mdpi.com

Internet Source

(K

-~

repository.lib.polyu.edu.hk

Internet Source

T

c

www.science.gov

Internet Source

T

Cardiovascular Medicine, 2015.

Publication

(K

B B

mafiadoc.com

Internet Source

T

www.birpublications.org

Internet Source

T




Roxanne Crosby-Nwaobi, Irini Chatziralli,
Theodoros Sergentanis, Tracy Dew, Angus
Forbes, Sobha Sivaprasad. "Cross Talk
between Lipid Metabolism and Inflammatory
Markers in Patients with Diabetic
Retinopathy", Journal of Diabetes Research,
2015

Publication

T

—
o

edoc.site

Internet Source

%

—_—
—

pjms.org.pk

Internet Source

%

—
N

www.dovepress.com

Internet Source

T

—
w

"Posters: Adipocyte/Metabolism", Obesity
Reviews, 9/2006

Publication

T

B

P Mauriege, JP Després, D Prud'homme, MC
Pouliot, M Marcotte, A Tremblay, C Bouchard.
"Regional variation in adipose tissue lipolysis
in lean and obese men.", Journal of Lipid
Research, 1991

Publication

T

—
Ul

Submitted to Universitas Airlangga
Student Paper

(K

—
o

www.hindawi.com

Internet Source



(K

—
~N

www.freepatentsonline.com

Internet Source

T

Meng. "Lipoprotein-Associated Phospholipase
A2: How Effective as a Risk Marker of
Cardiovascular Disease and as a Therapeutic
Target?", Inflammation & Allergy - Drug
Targets, 2011

Publication

Submitted to University of Oklahoma Health <1
. %

Science Center
Student Paper
archive.nutrition.org.uk

Internet Source g <1 %

aperity.or

IE?terEet Sou%ie g <1 %
cancerres.aacrjournals.or

Internet Source J g <1 %
worldwidescience.or

Internet Source g <1 %

Keane K Lee. "Racial Variation in Lipoprotein- <1 y
Associated Phospholipase A2 in Older Adults", ’
BMC Cardiovascular Disorders, 2011
Publication

Mohamed S. Ahmed, Jing Zhan Ji, Qing H. <1 o




ascopubs.or

InternetEource 5 <1 0%
ejournal.undip.ac.id

IngernetSource p <1 %
www.degruyter.com

Internet Sourc% y <1 %
www.fernandlabrie.com

Internet Source <1 %
www.frontiersin.or

Internet Source g <1 %
L. P. Sorensen, E. Sondergaard, B. Nellemann,

30 L . <l%
J. S. Christiansen, L. C. Gormsen, S. Nielsen.
"Increased VLDL-Triglyceride Secretion
Precedes Impaired Control of Endogenous
Glucose Production in Obese, Normoglycemic
Men", Diabetes, 2011
Publication

Maarten R. Soeters. "Effects of Insulin on <1 o
Ketogenesis Following Fasting in Lean and ’
Obese Men", Obesity, 02/19/2009
Publication
www.intechopen.com

Internet Source p <1 %
www.medchemexpress.com

Internet Source p <1 %




Guo-Hua Wang, Jun Jin, Ya-Qiong Liu, Fu-Yan <1 o
Yang, Dan Shi, Yi Zhang, Yi-Mei Zhao, Yang
Wang. "The changes of Lp-PLA2 in patients
with gestational diabetes and its clinical
significance", Medicine, 2021
Publication
J. F. Gautier, K. Chen, A. D. Salbe, D. Bandy, R. <1 o
E. Pratley, M. Heiman, E. Ravussin, E. M.
Reiman, P. A. Tataranni. "Differential brain
responses to satiation in obese and lean
men", Diabetes, 2000
Publication
Qi Liang, Xinjun Lei, Xin Huang, Lihong Fan, <1 y
Hang Yu. "Elevated Lipoprotein-Associated ’
Phospholipase A2 is Valuable in Prediction of
Coronary Slow Flow in Non-ST-Segment
Elevation Myocardial Infarction Patients",
Current Problems in Cardiology, 2021
Publication
Michael H. Davidson, Christig M. Ballantyne, <'I o
Terry A. Jacobson, Vera A. Bittner et al.
"Clinical utility of inflammatory markers and
advanced lipoprotein testing: Advice from an
expert panel of lipid specialists", Journal of
Clinical Lipidology, 2011
Publication
Peng-Cheng Ge, Zhao-Hong Chen, Ren-You <1 o

Pan, Xiao-Qing Ding, Jie-Yin Liu, Qiao-Wei Jia,



Zhe Liu, Shi-zhao He, Feng-Hui An, Li-Hua Li,
Zhao-Yang Li, Yan Gu, Tie-Bing Zhu, Chun-Jian
Li, Lian-Sheng Wang, Wen-Zhu Ma, Zhi-Jian
Yang, En-Zhi Jia. "Synergistic Effect of
Lipoprotein-Associated Phospholipase A2 with
Classical Risk Factors on Coronary Heart
Disease: A Multi-Ethnic Study in China",
Cellular Physiology and Biochemistry, 2016

Publication

Yasar Colak. "Association of Serum
Lipoprotein-Associated Phospholipase A2
Level with Nonalcoholic Fatty Liver Disease",
Metabolic Syndrome and Related Disorders,
04/2012

Publication

<1%

Exclude quotes Off Exclude matches Off

Exclude bibliography On



The Differences of Lipoprotein-Associated Phospholipase A2,

Apolipoprotein B, and Low-Density Lipoprotein in Obese and
Lean Men

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5




