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Plasma Inflammatory Markers and T-Lymphocytes Are
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ABSTRACT

Background and Objectivesl] Inflammation and activation of immune cells play important roles in the
pathogenesis of atherosclerosis. We investigated the activation status of plasma inflammatory markers and
immune cells in angina patients. Methods[J We analyzed the plasma level of C-reactive protein (CRP) as a
marker of inflammation in 24 patients with angina pectoris (12 unstable angina, 12 stable angina), and 12
normal subjects. The degree of activation of peripheral blood monocytes was assessed by Northern analysis of
pro-atherogenic cytokines and the activation status of T-lymphocytes was measured by flow-cytometric
analysis of HLA-DR expression on T-cells. Results[] Plasma level of CRP was highest in unstable angina
patients (1.63% 0.70 mg/l) and lowest in the control subjects (0.22+ 0.08 mg/I)(p0 0.03). We also observed a
high correlation between CRP level and the occurrence of minor and major coronary events during 6 months
of follow-up. The percentage of HLA-DR positive T-lymphocyte was significantly increased in the unstable
angina patients (26.8+ 1.4%) compared with that in the control (14.7+ 1.2%)(@0 0.0053). When baseline
levels of cytokine mRNA were measured in monocytes, the percentages of the patients expressing higher than
normal levels of IL-8, IL-1b, MCP-1, and TF mRNAs was 37.5, 29.2, 33.3, and 37.5%, respectively (p0

0.0143, 0.0371, 0.0233, and 0.0143, respectively). Basal mRNA levels of interleukin (IL)-8, tissue factor
(TF), IL-1b and monocyte chemoattractant protein-1 (MCP-1) showed a strong correlation with each other
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(p<0.01 in all combination) but not with tumor necrosis factor (TNF)-a or transforming growth factor (TGF){3 1.
Conclusion[] We observed increase in plasma CRP levels and activation of T-lymphocytes in angina pa-tients.
These results may help further classification of angina patients according to the activation of inflammatory
markers and under-standing the prognosis of the disease. (IiKorean Circulation J 2000530(1):56-65)
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Table 1. Characteristics of the study subjects
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Northern blot £A
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transfer membrane(Du Pont—NEN, Boston, MA,
00)d OO0 O 10% dextran sulfate, 1% SDS,
0.058 g/ml NaCl, H,OO 00O 00O OO 5mi0d0 0O
bottlel RNA-—transferred nylon membraneldl 00O
100 mg/mid denatured salmon sperrm DNAO O
0 65000 20000 prehybridizationd OO.
[a —*P]dCTPO labellingd cDNAL sephadex G—
50 columnd O0O0O0 O cDNA probell 900 10000
00 500 000 d miO 1x 1060pm|] probel]

Group Unstable angina (nO 12) Stable angina (nO 12) Normal (nO 12)

Age (yrs) 58.3+ 11.2 60.0+ 8.9 57.0+ 10.3
Sex (male/female) 9/3 11 /1 10/2
Body mass index (kg/m?2) 254+ 3.2 222+ 3.5 24,6+ 2.8
Total cholesterol (mg/dl) 188.6+ 30.2 193.5+ 25.0 215.1+ 23.6
HDL (mg/dl) 42,0+ 12.7 442+ 13.5 50.0+ 12.9
LDL (mg/dl) 110.0+ 26.3 103.0+ 14.3 116.0+ 25.3
Smoking (current/ex/non-smoker) 6/3/3 4/6/2 3/2/7
Hypertension 6 5 0
Diabetes mellitus 3 1 0
Previous medications

Acetylsalicylic acid 3 5 0

HMG-CoA reductase inhibitor 2 3 0

B -blockers 3 9 0

Calcium antagonists 2 2 0

Nitrates 2 2 0

ACE inhibitor 3 3 0

Age, body mass index, total cholesterol, HDL and LDL levels are expressed as mean+ SD
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Fig. 1. Northern analysis of cyfokine mRNA levels in
peripheral blood monocytes isolated from LPS tfreated
THP-1 cell line, two unstable angina patients (UA-1
and UA-2), two stable angina patients (SA-1 and SA-
2), and two control subjects (N-1 and N-2) are shown.
Total RNA was extracted from monocytes before and
after LPS freatment for the analysis. One representa-
five blot out of 6 blots with same arrangement is shown.
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Table 2. Cytokine mRNA levels in monocytes isolated from angina patients and normal subjects

Normal Unstable angina Stable angina
n 12 12 12
Basal level
MCP-1 1.00+ 0.17 7.00+ 4.97 3.26+ 1.38
TF 1.00+ 0.24 1.94+ 0.37 1.86+ 0.43
IL-8 1.00+ 0.12 1.09+ 0.18 1.53+ 0.30
IL-18 1.00+ 0.13 1.33+ 0.16 1.42+ 0.19
TNF-a 1.00+ 0.21 1.27+ 0.20 1.28+ 0.23
TGF-B 1 1.00+ 0.12 0.94+ 0.07 0.93+ 0.07
After activation with LPS
MCP-1 9.08% 1.79*** 1291+ 2.78* 12.59+ 3.10*
TF 11.86% 1.58%* 13.49+ 2.23*** 12,13+ 1.45%*
IL-8 5.37+ 0.55%** 4.59+ 0.54*** 5.02+ 0.50***
IL-1B 3.07+ 0.27*** 2.77+ 0.23* 2.95+ 0.18**
TNF-a 8.52+ 1.17** 9.44+ 1.99** 7.22+ 0.70***

Data are expressed as mean# S.E. of the cytokine signal/GAPDH ratio. Each values were adjusted to set the

mean value of normal subjects (before activation)as 1

*p<0.005, *p<0.001, and **p<0.0001 compared with the values before and after LPS stimulation
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Fig. 2. Comparison of basal level of cytokines mRNAs between normal subjects and angina patients. Individual
points represent the cytokine/GAPDH signal ratio. Shaded areas indicate normal range. *p<0.05.

Table 3. The correlation among the basal cytokines levels. Calculation was based on Spearman correlation an-
alysis. Numbers represent Spearman correlation coefficient. Numbers in the parentheses represent p values

IL-8 MCP-1 TF IL-1B TNF-a TGFB 1
n 36 36 36 33 36 36
IL-8 - 0.68634 0.7119 0.73188 0.22457 0.04989

(<0.0001) (<0.0001) (<0.0001) (0.1879) 0.7726)
MCP-1 - 0.4249 0.450177 0.16557 0.21709
(0.0098) (0.0086) (0.3345) (0.2034)
TF - 0.68140 0.32768 0.05510
(<0.0001) (0.0511) (0.7496)
IL-1B - 0.22568 0.34921
(0.2067) (0.0464)
TNF-a - 0.02578
(0.8813)

TGFB 1 ~
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Fig. 4. Comparison of the percentage of HLA-DR positive T-cells (A) and B-cells (B) in patients with unstable
angina (UA), stable angina (SA) and normal subjects (N). Expression levels of the markers were analyzed by
flow cytometry. The horizontal lines of each group indicate mean values.
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