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Changes in Serum Inflammation Markers and Nuclear Factor kB Activity in Peripheral

Blood Mononuclear Cell from Patients with Newly Diagnosed Type 2 Diabetics
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Abstract: Objective To investigate the changes of serum inflammation markers including high sensitivity C-
reactive protein (hs- CRP), tumor necrosis factor- a (TNF- o), interleukin- 6 (IL- 6) and nuclear factor kB (NF- kB)
activity in peripheral blood mononuclear cell (PMNC) from the patients with newly diagnosed type 2 diabetic.

Methods  Sixty- six normal individuals and 92 newly diagnosed type 2 diabetics were selected. All subjects were
divided into two groups: control subjects and type 2 diabetics. Levels of serum inflammation makers and level of NF-
KB p65 phosphorylation were compared between control subjects and type 2 diabetics. Serum hs- CRP, TNF- a, and
IL- 6 were assayed by enzyme linked immunosorbent assay. Phosphorylation status of NF- kB p65 of PMNC was
determined by immunoblotting with phosphor- specific antibodies to NF- kB p65 (Ser®™). Results Levels of serum
hs- CRP, TNF-a, and IL- 6 were higher in diabetic patients than those in control subjects (P< 0.001). The level of
NF - KB p65 phosphorylation was increased in newly diagnosed type 2 diabetic patients compared with control
subjects(0.85+0.38 vs 0.47+0.25, P< 0.05). In the diabetes patients, CRP correlated significantly with body mass
index(BMI), waist circumference( W), waist- to- hip ratio (WHR), homeostdsis model assessment- insulin resistance
(HOMA- IR), log(IL-6), log(TNF-a), and hemoglobin Alc (GHbALC). Conclusion Type 2 diabetics had higher
level of inflammation factors. The increased activity of NF- kB in PMNC of type 2 diabetic patients may contribute to
insulin resistance and atherogenesis.
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Table1 Clinical characteristics of newly diagnosed type 2 diabetics and the controls

Diabetic patient(n=92) Control subject(n=66) t P
Age(yr) 49.6+9.2 47.447.7 -1.572 0.118
Men /women( %) 50/42 36/30 0.001(x% 0.980
Mass(kg) 66.0+10.8 63.8+10.3 -1.604 0.111
BMI (kg/m?) 24.6+2.4 23.8+2.7 -1.594 0.113
Waist(cm) 84.8+9.3 83.749.0 -1.527 0.132
Hip(cm) 95.1+6.3 94.8+8.0 -1.694 0.09
Waist- to- hip ratio 0.9+0.1 0.9+0.1 -1.788 0.07
Systolic blood pressure(kPa) 16.3+2.4 16.0+2.0 -1.012 0.313
Diastolic blood pressure(kPa) 10.5+£1.6 10.1+1.1 -1.001 0.323
Fasting glucose( mmol /L) 9.7+3.2 5.0+0.5 -12.630 0.000
OGTT 2hours glucose( mmol /L) 18.2+4.3 5.9+1.2 -16.441 0.000
Total cholesterol( mmol /L) 5.6+1.4 5.1+0.9 -2.480 0.014
HDL cholesterol (mmol /L) 1.4+0.4 1.4+0.3 1.188 0.237
LDL cholesterol(mmol /L) 3.3x1.1 3.2+0.6 1.282 0.202
Triglycerides (mmol /L) 2.310.4 1.4+0.7 - 2.456 0.015

BMI: body mass index; OGTT: oral glucose tolerance test; HDL: high density lipoprotein; LDL: low density lipoprotein

2.2
2 , CRP
IL-6 TNF-«a (P<
0.001)
2

Table 2 Inflammation factors in newly diagnosed type 2
diabetics and the controls

Diabetic patient Control subject

(n=92) (n=66) P
CRP(mg/L) 2.3(1.2-4.5) 0.8(0.2-2.0) -3.384 0.001
TNF- o pg/mL) 19(13-3.2) 1.3(1.1-2.1) -3.033 0.003
IL- 6(pg/mL) 2.0(1.2-38) 11(08-2.1)  -3213 0002

CRP: C- reactive protein; TNF- a: tumor necrosis factor- a; IL- 6:
interleukin- 6

2.3 NF-«kB P65(Ser™)
12 (20 ) PMNC
NF- kB P65(Ser*®)
(20 )0.85+0.38 vs 0.47+0.25, P< 0.05
2.4
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Fig.1 Protein quantification of NF -kB p65 (Ser®)
phosphorylation between 3 type 2 diabetic (D) and
3 control subjects (C) (Western blot)
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a) log(CRP) IL-6 (R? 0.464, © CRP IL-6
Beta 0.655 0.189,P 0.001 , log(CRP) BMI
0.04) = log(TNF- 0)x0.697+ log( CRP) x HOMA- IR log (IL-6) log (TNF-a)
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Table 3 Correlation analysis of anthropometric index and , , ,
acute phase reactants in control subjects () CRP ’
Log(CRP)  Log(IL-6) Log(TNF-a) IL-6 TNF-a , IL- 6
BMI 0.295% 0.03 0.400? CRP , CRP
Waist 0.338% 0.122 0.289 IL-6 IL-1 TNF-a.
Waist-to-hip ratio 0.275Y 0.116 0.288
Triglycerides 0.015 0.117 -0.075 - L(MCP-1)
Log(CRP) 0.195 0.269% !
Log(IL-6) 0.195 0.295" CRP, : )
Log( TNF-a) 0.269" 0.295% CRP :
BMI: body mass index; CRP: C-reactive protein; IL-6: CRP log
interleukin- 6; TNF- a: tumor necrosis factor- a. (| L- 6) HOMA- IR Iog(l L- 6)
1)P< 0.05,2)P< 0.01 , Iog(l L- 6)
4 log(TNF- o) log(CRP) IL-6
Table 4 Correlation analysis of anthropometric index, HOMA- ' GLUT(
IR,HbA1C and acute phase reactants in type 2 diabetic )-4 ,
Log(CRP)  Log(IL-6) Log(TNF-a) , IL-6
BMI 0.301% 0072 0.041 -1 (insulin receptor substrate 1,
Waist 0.2847 0.025 0.053 IRS- 1) -3
Waist-to-hip ratio 0.306° 0.038 0017 (phosphatidylinositol 3 — kinase,PI3K) ,
HOMA- IR 0.1927 0.230% 0.243% m L6
Triglycerides 0.181 0.136 0.058
Log( CRP) 0.3542 0.239 -3 (SOCs- 3) ,SOCS-3  IRS-1/IRS-2
Log(IL- 6) 0.3542 0.6902 : log(TNF- a)
Log( TNF- a) 0.239Y 0.6902 HOMA- IR TNF-a
GHbA1C 0.2417 0.159 0.099 (IR) / ,
BMI: body mass index; CRP: C-reactive protein; IL- 6: IRS , IR
interleukin- 6; TNF- a: tumor necrosis factor- a; GHbALC: hemoglobin i TNF-a
Alc; HOMA- IR: homeostdsis model assessment- insulin resistance. GLUT4 ' GLUT4 mRNA Bl
1)P< 0.05,2)P< 0.01
) 2
3 [
(UKPDS) ,
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