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[Abstract] Objective To investigate the distribution of T helper cell 1 (Th1), Th2 and Th17 in
peripheral blood of patients with carotid atherosclerotic ischemic stroke. Methods There were a total of
180 patients with carotid atherosclerotic ischemic stroke and 60 normal controls enrolled in this study.
According to the degree of carotid artery stenosis, 180 patients were divided into 3 subgroups: mild stenosis
group (N =60), moderate stenosis group (N = 60) and severe stenosis group (N = 60). Flow cytometry (FCM)
was used to test the proportion of Thl, Th2 and Th17 cells in peripheral blood. Results Compared with
control group, the proportion of Thl [(5.76 + 1.81)% vs (3.54 £ 0.29)%, P = 0.000] and Th17 [(0.36 +0.13)%
vs (0.18 = 0.03)% , P = 0.000] cells in ischemic stroke group was significantly increased. There were
statistical differences in the proportion of Thl cells [(4.56 +0.55)%, (4.88 +0.42)% and (7.83 £ 1.69)%; P =
0.000] and Th17 cells [(0.23 +0.04)%, (0.34 +0.02)% and (0.50 + 0.09)%; P =0.000] in peripheral blood of
patients with different degrees of carotid stenosis. The proportion of Thl cells (P =0.001, 0.001) and Th17
cells (P = 0.000, 0.001) in severe stenosis group were higher than those in mild and moderate stenosis
groups, and the proportion of Th17 cells was higher in moderate stenosis group than that in mild stenosis
group (P = 0.000). Conclusions Thl and Th17 cells participate in the pathological process of carotid
atherosclerosis. As the degree of carotid atherosclerosis in patients with ischemic stroke is increased, the
proportion of peripheral blood Th17 cells is increased, suggesting that cellular immune mechanism is
involved in the occurrence and development of atherosclerosis and provide theoretical basis for the immune

treatment of carotid atherosclerotic ischemic stroke.
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Table 1.
stroke group and control group

Comparison of general data between ischemic

ltem e N0y ortvalue P value
Sex [case (%)] 1.863 0.172
Male 31 (51.67) 111 (61.67)
Female 29 (48.33) 69 (38.33)
Age (x 5, year) 54.92+9.55 66.19+10.16 1.145 0.254

comparison of age

T2 BN PP A [F) AR LW 2H R85 I DR R B4 HE L
Table 2. Comparison of general
subgroups of ischemic stroke patients

X test for comparison of sex and two-independent-sample t test for

data among different

Moderate Severe 2

66.00+10.36 65.72+8.34 66.87+11.66 0.207 0.814

Age (x £, year)

Hypertension 30(50.00)  35(58.33)  38(63.33) 2224 0.329
[case (%)]

Diabetes [case (%)] 20 (33.33)  22(36.67)  25(41.67) 0.903 0.637
Hyperlipidemia 20(33.33)  25(41.67) 28 (46.67) 2258 0.323
[case (%)]

Smoking [case (%)] 20 (33.33) 25 (41.67)  30(50.00) 3.429 0.180
Drinking [case(%)]  15(25.00)  20(33.33)  18(30.00) 1.016 0.602

ftem WL stenosis— stenosis X 40P value
(N=60) (N=60) ’
Sex [case (%)] 0.987 0.610
Male 35(58.33)  36(60.00) 40 (66.67)
Female 25(41.67) 24 (40.00) 20 (33.33)

ANOVA for comparison of age and X’ test for comparison of others
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Figure 1 The distribution of Thl, Th2 and Th17 cells in peripheral blood of ischemic stroke group and control group by FCM In
control group, the percentage of CD4 IFN-vy'Thl cells, CD4'IL-4"Th2 cells and CD4'IL-17A"Th17 cells in peripheral blood lymphocytes
were 3.74%, 0 and 0.15%, respectively (Panel la—1c). In ischemic stroke group, the percentage of CD4'IFN-vy'Thl cells, CD4'IL-4"Th2
cells and CD4IL-17A"Th17 cells in peripheral blood lymphocytes were 9.51%, 0.01% and 0.42%, respectively (Panel 1d-1f).
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Table 3. Comparison of Thl, Th2 and Th17 cell — B PEAS L R A ST AL T Th Al
percentage in peripheral blood between ischemic stroke Th17 44 it Eb 5 i B 4

group and control group (x £s, %)
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Group N Thi Th2 Th17 o

Control 60 3.54+029 0.022+0.005 0.18+0.03 HIThL7 A0 E (5 0F i B2 547 S 7 A (Y

Ischemic siroke 180 5.76+1.81 0.026+0.008 0.36+0.13 P=0.000) , 1 Th2 2 L L 4 4110 22 53 JE 58 315 38 X

¢ value 5.793 1.615 6.472 (P=0.117;&11,33)
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Figure 2 The distribution of Thl, Th2 and Th17 cells in peripheral blood of patients with different degrees of carotid artery stenosis by
FCM In mild stenosis group, the percentage of CD4"IFN-y'Thl cells, CD4IL-4"Th2 cells and CD4'IL-17A"Th17 cells in peripheral blood
lymphocytes were 5.98%, 0.01% and 0.18%, respectively (Panel 2a-2¢). In moderate stenosis group, the percentage of CD4" IFN-vy"Th1
cells, CD4'IL-4"Th2 cells and CD4'IL-17A"Th17 cells in peripheral blood lymphocytes were 6.86%, 0.13% and 0.28%, respectively (Panel
2d-2f). In severe stenosis group, the percentage of CD4 TFN-y Thl cells, CD4°TL-4"Th2 cells and CD4'IL-17A"Th17 cells in peripheral
blood lymphocytes were 7.61%, 0.08% and 0.45%, respectively (Panel 2g-2i).
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Table 4. Comparison of Thl, Th2 and Thl7 cell

percentage in peripheral blood among different subgroups
(x x5, %)

Group N Thl Th2 Th17
Mild stenosis (1) 60 4.56+0.55 0.025+0.011 0.23 +0.04

Moderate stenosis (2) 60 4.88+0.42 0.042+0.013 0.34+0.02

Severe stenosis (3) 60 7.83+1.69 0.040+0.014 0.50+0.09
F value 23.464 1.219 45.334
P value 0.000 0.316 0.000

R5  HEh MK AE A 6 BB W 4H B SRR L Thl AT Thl7
B A9 %) R R L #

Table 5. Paired comparison of Thl and Th17 cell

percentage in peripheral blood among different subgroups
S Thi Th17

ST iy P value ¢ value P value
1): @) 1.328 0.206 6.763 0.000
1): (3) 5217 0.001 7.895 0.000
2): (3) 4793 0.001 5.114 0.001
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Medical Outcomes Study 36-Item Short-Form Health
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peripheral blood mononuclear cell(PBMC)
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Wechsler Adult Intelligence Scale-Chinese Revised
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intercellular adhesion molecule-1(ICAM-1)

240 M fe 2 2 vk

cell-based assay(CBA)
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extracellular signal-regulated kinase(ERK)
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microphthalmia-associated transcription factor( MITF)
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signal recognition particle(SRP)
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excitatory amino acid transporter 2(EAAT2)
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P-selectin glycoprotein ligand-1(PSGL-1)
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vascular cell adhesion molecule-1( VCAM-1)
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