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ABSTRACT

Background. C-reactive protein (CRP) is a phylogenetically highly conserved plasma protein
that participates in the systemic response to inflammation and its plasma concentration increases
during inflammatory states. The purpose of the study was to determine the correlation between
CRP and blood sugar profile and lipid profile in obesity undergoing lifestyle modification for 3
months.

Method. The study was conducted on hospital nurses with BMI >25 (obesity) who were selected
voluntarily. Before making lifestyle modifications (diet and physical exercise) for 3 months,
patients are given lighting, understanding, and training on lifestyle modifications. Patients were
examined for BMI, FPG, PPG, HbAlc, LDL, HDL, and ApoB before and after 3 months of
lifestyle modification.

Result. Lifestyle modification for 3 months had been performed on 20 patients with a BMI of
30.9+4.15 kg /m? (obesity). There is a significant correlation between CRP and PPG, HbA1C,
LDLC, and ApoB (p < 0.005).

Conclusion. There is a significant correlation between CRP and glucose profile and lipid profile
on obesity undergoing lifestyle modification for 3 months.
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ABSTRAK

Latar Belakang. C-reactive Protein (CRP) adalah protein plasma yang sangat terkonservasi
secara filogenetik dan mempunyai respons sistemik terhadap peradangan dan konsentrasinya
meningkat selama keadaan inflamasi. Tujuan dari penelitian ini adalah untuk mengetahui
korelasi antara CRP dan profil gula darah dan profil lipid pada obesitas yang menjalani
modifikasi gaya hidup selama 3 bulan.

Metode. Penelitian dilakukan pada perawat rumah sakit dengan BMI >25 (obesitas) yang dipilih
secara sukarela. Sebelum melakukan modifikasi gaya hidup (diet dan latihan fisik) selama 3
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bulan, pasien diberikan pencerahan, pemahaman, dan pelatihan modifikasi gaya hidup. Pasien
diperiksa terhadap BMI, FPG, PPG, HbAlc, LDL, HDL, dan ApoB sebelum dan sesudah 3 bulan
modifikasi gaya hidup.

Hasil. Modifikasi gaya hidup selama 3 bulan telah dilakukan pada 20 pasien dengan BMI
30,9+4,15 kg/m? (obesitas). Ada korelasi yang signifikan antara CRP dan PPG, HbA1C, LDLC,
dan ApoB (p < 0,005).

Kesimpulan. Terdapat korelasi yang signifikan antara CRP dengan profil glukosa dan profil
lipid pada obesitas yang mengalami modifikasi gaya hidup selama 3 bulan.

Kata Kunci: CRP, Modifikasi Gaya Hidup, Profil Glukosa, Profil Lipid
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1 Introduction

C-reactive protein (CRP) is a phylogenetically highly conserved plasma protein that participates in
the systemic response to inflammation and its plasma concentration increases during inflammatory
states, a characteristic that has long been employed for clinical purposes.[1] Tissue necrosis is a potent
acute phase stimulus, and following AMI, there is a major CRP response, the magnitude of which

reflects the extent of myocardial necrosis.[2]

CRP is produced by the liver and adipocytes and its levels may increase in response to active infection
or acute inflammation. It is regulated by cytokines IL-1, IL-6, and TNF-«, and moderate increases
are linked to chronic inflammatory conditions such as atherosclerosis independently of the lipid
parameters. It is also related to insulin resistance and hyperglycemia.[3] C-reactive protein measured
by highly sensitive assays (hs-CRP), is a very sensitive marker of the inflammatory activity in the
arterial wall.[4] It is an important predictor of cardiovascular risk apart from the traditional risk
factors.[5] It is interesting to note that chronic hyperglycemia stimulates the release of various
inflammatory cytokines (IL 6; TNF a) and induces the secretion of acute phase reactants by the liver,
which in turn results in the elevation of CRP in association with elevated fasting plasma glucose.[6]
Studies had shown that elevated CRP levels are associated with an increased risk of future
development of diabetes mellitus. Also, people with diabetes mellitus had elevated levels of CRP
than non—diabetics.[7] Obesity in association with MS leads to the production, besides CRP, of high
levels of proinflammatory markers.[8] A moderate increase in the levels of hs-CRP is associated with

chronic inflammatory conditions such as atherosclerosis.[9]

In atherosclerotic lesions, hs CRP interacts with lipoprotein LDL resulting in a succession of
atherosclerotic plague.[10] In comparison to other inflammation markers, the levels of C-reactive
protein are stable with no diurnal variation and can be estimated easily. An increased level of CRP

was related to an increased level of serum insulin higher and hyperglycemia.[11] Increased values of
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serum C-reactive protein or CRP in diabetics is evidence that Inflammation also plays a key role in

developing the complications of diabetes.[12]

2  Method

The study was conducted on hospital nurses with BMI >25 (obesity) who were selected voluntarily.
Before making lifestyle modifications (diet and physical exercise) for 3 months, patients are given

lighting, understanding, and training on lifestyle modifications.

Patients were examined for BMI, FPG, PPG, HbAlc, LDL, HDL, and ApoB before and after 3
months of lifestyle modification Plasma lipids and glucose were measured centrally by fully
automated techniques. We measured concentrations of LDLC by Friedewald formula, HDLC by

enzymatic techniques, and ApoB by immunoturbidimetry
Statistical analysis

Statistical analysis was done using the SPSS package and MS excel. Pearson correlation or Spearman

correlation test and p values were calculated. P values <0.05 was considered to be significant.

3 Result

Twenty patients who carried out lifestyle modifications for 3 months with a BMI of 30.9+4.15 kg /
m2 (obesity)

Table 1 Basic Research Data

Parameters Mean+SD (n=20)

BMI (kg/m?2 30.98 +4.15
FPG (mg/dl) 91.70+20.64
PPG (mg/dl) 112.35+37.71
HbAlc 5.52+0.68

LDLC (mg/dl) 129.40+29.88
HDLC (mg/dI) 45.30+10.01
ApoB (mg/dl) 100.25+19.05
CRP (mg/dl) 3.004+2.22

Abbreviations: BMI: body mass index; FPG: fasting plasma glucose; PPG:
postprandial plasma glucose; HbAlc, glycosylated hemoglobin; LDLC:
low-density lipoprotein cholesterol; HDLC, high-density lipoprotein
cholesterol; ApoB: apolipoprotein B

Based on table 2, there is a significant correlation between CRP and PPG, HbA1C, LDLC, and ApoB
(p < 0.005)
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Table 2 Correlation between CRP and Profile of Blood Sugar and Lipid Profile

Parameters r p
BMI (kg/m? 0.198 0.201
FPG (mg/dl) 0.344 0.096
PPG (mg/dl) 0.433 0.028*
HbAlc 0.424 0.031*
LDLC (mg/dl) 0.592 0.003*
HDLC (mg/dl) 0.097 0.342
ApoB (mg/dl) 0.431 0.029*

Abbreviations: BMI: body mass index; FPG: fasting plasma
glucose; PPG: postprandial plasma glucose; HbAlc, glycosylated
hemoglobin; LDLC: low-density lipoprotein cholesterol; HDLC,
high-density lipoprotein cholesterol; ApoB: apolipoprotein B

4  Discussion

The level of LDL-chol is modified as oxidized LDLs can begin inflammation by stimulating
endothelial cells to release CRP.[13] This release of CRP stimulates the oxidized form of LDL
receptor 1 from macrophages, which in turn enhances the uptake of modified form LDLs. CRP also
induces the activation of complement via activation of oxidized LDL receptor 1, this activation of
this receptor help in vasomotor dysfunction, endothelial exudation, and proatherogenic actions of
CRP.[14] A direct correlation between the level of hs-CRP with the level of oxidized LDL and
forecast myocardial infarction and acute coronary syndrome.[15] We found significantly higher
levels of total cholesterol, TG, LDL, VLDL, CRP, and lower levels of HDL in AMI compared to that
of control subjects. We also found a strong positive correlation of CRP with total cholesterol,
triglyceride, LDL-C, and VLDL-C and a significant negative correlation with HDL-C in AMI
patients.[16] A significant positive correlation of inflammatory marker hs CRP was observed with
fasting blood sugar, serum cholesterol, and LDL- cholesterol. On the other hand, a non-significant
negative correlation between inflammatory markers was observed with serum HDL cholesterol and
triglycerides.[17] There was a significant positive correlation between CRP and total cholesterol
(p<0.05). There was no significant correlation between CRP and LDL cholesterol (p>0.05). There
was a negative correlation between HDL cholesterol and CRP. There was a significant positive
correlation between CRP and triglyceride levels (p<0.05). There was a significant correlation
between CRP and HbA1C (p<0.05).[18] In this obesity study, there was a significant correlation
between CRP and FPG, HbAlc, LDL, and ApoB, the results of this study were different from other

studies because they had cardiovascular disease.
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5 Conclusion

There is a significant correlation between CRP and glucose profile and lipid profile on obesity

undergoing lifestyle modification for 3 months.
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