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Changes of Th17/Treg Ratio, CXCL9, CXCL12 and CXCL16 in Patients
with Acute Cerebral Infarction with Different Degrees of Neurological
Deficit and Their Effects on Short-Term Prognosis*
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ABSTRACT Objective: To investigate the changes of helper T cell 17 (Th17) / regulatory T cell (Treg) ratio, chemokine (CXCL)9,
CXCL12 and CXCL16 in patients with acute cerebral infarction with different degrees of neurological deficit and their effects on
short-term prognosis. Methods: 96 patients with ACI who were treated in our hospital from April 20, 2020 to January 10, 2021 were
selected as the research objects. According to the National Institutes of Health Stroke Scale (NIHSS) score at admission, the patients were
divided into severe group (25 cases), moderate group (32 cases) and mild group (39 cases). According to the modified Rankin Scale
(mRS), the patients were divided into poor prognosis group (31 cases) and good prognosis group (65 cases). The peripheral blood
Th17/Treg ratio and the levels of serum CXCL9, CXCL12 and CXCL16 in mild group, moderate group and severe group were
compared. The peripheral blood Th17/Treg ratio, and the levels of serum CXCL9, CXCL12 and CXCL16 were compared between the
good prognosis group and the poor prognosis group. Univariate and multivariate Logistic regression were used to analyze the influencing
factors of poor prognosis in patients with ACI. Results: The peripheral blood Th17/Treg ratio, the levels of serum CXCL9, CXCL12 and
CXCLI16 in severe group and moderate group were higher than those in mild group, and the severe group was higher than the moderate
group (P<0.05). The peripheral blood Th17/Treg ratio, the levels of serum CXCL9, CXCL12 and CXCL16 in the good prognosis group
were lower than those in the poor prognosis group(P<0.05). Univariate analysis showed that the poor prognosis was not related to gender,

age, body mass index (BMI), smoking history, drinking history, coronary heart disease history, disease infarction location, treatment
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mode, time from onset to admission, homocysteine (Hcy), total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol

(HDL-C) and leukocyte count (WBC)(P>0.05). It was related to the diabetes history, hypertension history, low density lipoprotein choles-
terol (LDL-C), carotid intima-media thickness (IMT) and NIHSS score (P<0.05). The diabetes history, hypertension history, high LDL-C,
thick carotid IMT and high NIHSS score were the risk factors for the prognosis of patients with ACI, while the decrease of peripheral
blood Th17/Treg ratio and the serum CXCL9, CXCL12 and CXCL16 levels decreased were the protective factors for the prognosis of
patients with ACI(P<0.05). Conclusion: Peripheral blood Th17/Treg ratio, CXCL9, CXCL12 and CXCL16 increase with the progression
of ACI, which are important factors affecting the prognosis of patients with ACI. In addition, diabetes history, hypertension history, high

LDL-C, thick carotid IMT and high NIHSS score are also risk factors for poor prognosis.
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Table 1 Comparison of peripheral blood Th17/Treg ratio and the levels of serum CXCL9, CXCL12 and CXCL16 in mild group, moderate group and

severe group(xt s)

Groups Th17/Treg ratio CXCL9(pg/L) CXCL12( pg/L) CXCL16( pg/L)
Mild group(n=39) 2.07+ 0.42 1.87+ 0.36 2.75+ 0.43 1.81+ 0.39
Moderate group(n=32) 3.39+ 0.46* 291+ 0.33* 3.83% 0.38* 2.74% 0.42%
Severe group(n=25) 4.48+ 0.53*" 4.06+ 0.42** 5.12+ 0.42%* 3.56x 0.49*
F 13.529 19.814 16.924 14.361
P <0.001 <0.001 <0.001 <0.001

Note: compared with mild group, *P<0.05. Compared with moderate group, “P<0.05.

22 MERFEAMNMFEARAESNEM Thl7/Treg Lb{E . MiF
CXCL9,CXCL12,CXCL16 7k Xt bk

)G K4 4l 6940 I Th17/Treg HLAE . IfiL7E CXCL9,
CXCL12 ,CXCL16 KR F TG A R (P<0.05), L3 2,

%2 BIRRIFAFBUSRRARSNED Thl7/Treg tLE. MFCXCLI, CXCL12,CXCL16 7K F3F bk (t 5)
Table 2 Comparison of peripheral blood Th17/Treg ratio and the levels of serum CXCL9, CXCLI12 and CXCL16 between good prognosis group and poor

prognosis group(xt s)

Groups Th17/Treg ratio CXCL9(pg/L) CXCL12(pg/L) CXCL16( pg/L)
Good prognosis group(n=65) 248+ 0.64 2.19+ 0.53 2.88+ 0.47 1.74% 0.38
Poor prognosis group(n=31) 4.52+ 0.83 4.04% 0.42 5.50% 0.61 433+ 0.42
t -13.234 -17.035 -23.137 -30.177
P <0.001 <0.001 <0.001 <0.001
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Table 3 Univariate analysis of poor prognosis(x+ s )

Good prognosis group ~ Poor prognosis group

Factors (1=65) (n=31) Xt P
Male/female 36/29 18/13 0.061 0.805
Age( years) 52.81+ 4.27 53.72+ 3.87 -1.005 0.317
BMI(kg/m?) 23.69+ 1.18 23.83+ 1.26 -0.532 0.596
Smoking history 8(12.31%) 5(16.13%) 0.387 0.534
Drinking history 6(9.23%) 3(9.68%) 0.584 0.445
Diabetes history 9(13.85%) 12(38.71%) 7.593 0.005
Hypertension history 10(15.38%) 14(45.16%) 9.936 0.001
Coronary heart disease history 5(7.69%) 2(6.45%) 1.531 0.216
Disease infarction location( internal capsule /
cerebral hemisphere / lobe) 29/23/13 15/12/4 0.732 0.696
Time from onset to admission(h) 16.93% 2.61 17.27+ 3.48 -0.534 0.594
Treatment mode( intravenous thrombolysis /
mechanical thrombectomy / arterial 8/24/16/17 3/14/10/4 2.624 0.453
thrombolysis / angioplasty )
Carotid IMT(mm ) 1.08+ 0.14 1.37+ 0.13 -9.706 0.000
Hey(mg/L) 11.27+ 1.39 11.56% 1.52 -0.927 0.356
TG(mmol/L) 1.63+ 0.27 1.71% 0.34 -1.246 0.216
TC(mmol/L) 2.73+ 0.48 2.82+ 0.46 -1.372 0.131
LDL-C(mmol/L) 4.63% 0.42 5.79+ 0.57 5.691 0.006
HDL-C(mmol/L) 1.67+ 0.37 1.61% 0.42 0.711 0.479
NIHSS score( scores ) 11.32+ 1.51 16.09+ 2.47 9.384 0.000
WBC(x 10°L) 11.39+ 1.34 11.74+ 1.86 -1.051 0.296

®4 BRTRNSEESH

Table 4 Multivariate analysis of poor prognosis

Variable B SE Wald * OR(95%CI) P
Diabetes history 0.396 0.364 12.365 1.516(1.336~1.718) <0.001
Hypertension history 0.341 0.339 10.408 1.490(1.235~1.721) <0.001
High LDL-C 0.338 0.321 9.693 1.694(1.256~1.928) <0.001
Thick carotid IMT 0.425 0.392 14.937 1.782(1.349~2.168 ) <0.001
High NIHSS score 0.284 0.206 7.624 1.689(1.335~1.915) <0.001
Th17/Treg ratio -0.319 0.257 9.705 0.629(0.348~0.814) <0.001
CXCL9 -0.437 0.408 15.316 0.741(0.463~0.865) <0.001
CXCL12 -0.374 0.352 9.341 0.592(0.387~0.781) <0.001
CXCL16 -0.293 0.224 8.160 0.604(0.369~0.774 ) 0.002

CXCL9 CXCL12,CXCL16 Mg THafbd 7, FEimid2s %, ACIALH!, CXCLY CXCL12 ,CXCL16 1 M i 4 I 4 7
A AT AN 9 P D AERFAILIR e R GEHY A FRARE D 1B SIS A AU [R]85y S BSORE BR AN E I A i, itk
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PRIt rh B4R BEAE . LI 2R RER DR, CX- & @k IMT )5 NIHSS P53 2 ACI 3 B (19 f b
CL9 .CXCL12 CXCLI16 /KRR ACT 35 UG RO PRI B BIER JE LRI oo I 23 00 0 0 40 ) 3R S 1k, 5 B0 WS
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