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SO BE B T b EL A AR . B bk T 4 R NK 4H AR E A3 R 5E, SR Logistic 1815 23 BT 0F 58 X5 42 CAS
RAEMGRHZE ., &8 LHEES, S8KEFALE, CASYUREFR . &l e SRR HR
Wi S R AN MR T (P<<0.05), AP LA CD4+T bk EL 20 M 73 20 %6 . CD4+ T 9k I 40 e 3 %% .
CD4+/CD8+ L fl . CD16+CD56-+NK 4 il 114 M AR %5 FZ g & A I E B (LDL-c) KFJhiE (P<
0.05), CD8+T ik 41 s i 43 AL (P<<0.05) . £ & Logistic FIH 487, 4 (OR=1.112,
95%CI: 1.083~1.142, P<C0.001) . W (OR=1.997, 95%CI: 1.192~3.346, P=0.009) .
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Association analysis on peripheral blood lymphocyte subsets

and occurrence of carotid atherosclerosis

YU Jiayuan, ZHAO Di, JIANG Xin, XU Jing, JIANG Lili, JIANG Hongyu
(Physical Examination Center, First Hospital, Jilin University, Changchun 130021, China)

ABSTRACT Objective: To analyze the association between the peripheral blood lymphocyte subsets and
the occurrence of carotid atherosclerosis (CAS) and discuss the risk factors of CAS, and to provide the
basis for risk prediction and early intervention of CAS. Methods: A total of 419 subjects were selected
according to the inclusion and exclusion criteria. All the subjects underwent carotid ultrasonography, and the
detection of T lymphocyte, B lymphocyte, and natural killer(NK) cell subsets were performed. According
to the carotid artery intima-media thickness (IMT) , the subjects were divided into normal carotid artery

group (n=166) and CAS group (n=253). The basic data and laboratory inspection indexes of the subjects
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in two groups were collected, including age, gender, blood pressure, medical history, smoking history,
medication history, blood lipids, and percentages of T lymphocyte, B lymphocyte, and NK cell subsets.
The risk factors for the occurrence of CAS of the subjects were analyzed using Logistic regression analysis.
Results: The univariate analysis results showed that compared with normal carotid artery group, the age,
morbidity rate of hypertension, morbidity rate of diabetes, and smoking rate of the subjects in CAS group
were increased (P<C0.05), and the percentages of CD4+ T lymphocytes, CD4+ T lymphocyte count,
CD4+/CD8+ ratio, CD16+CD56-+NK cell count, and low-density lipoprotein cholesterol (I.DL-c)
level in peripheral blood were increased (P<C0.05), while the percentage of CD8+T lymphocyte
was decreased (P<C0.05). The multivariable Logistic regression analysis results showed that age (OR=
1.112,95%CI: 1. 083—1. 142, P<<0.001), smoking (OR=1.997,95%CI:1.192—3. 346, P=0.009),
LDL-c (OR=1.427, 95%CI: 1.017—2.001, P=0.039) , and percentage of CD4+T lymphocyte
(OR=1.044,95%CI:1.002—1.087, P=0.039) were the independent risk factors for the occurrence of
CAS. Conclusion: The percentage of CD4-+ T lymphocyte is associated with the occurrence of CAS and
it is a predictive risk factor for CAS.

KEYWORDS Atherosclerosis; Carotid atherosclerosis; Risk factor; Natural killer cell; Low density

lipoprotein cholesterol
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&, HE TN TCAE IR NHE TR 2R CAS m fe AHE
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# (human immunodeficiency virus, HIV) ¥ & &
GYEABRAEFRERETHEE, WEEHRZ
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MR X R 4194, Hrp k244 %, L1754,
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7 A AGE RS X R B AR, AR . PR
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W 4h J& i b B BE [E EE (total cholesterol, TC) . H
M= BE (triglyceride, TG) . iK% & g £ (A 0 [ f%
(low density lipoprotein cholesterol, LDIL-c) I &
% B g & fH [ EE (high density lipoprotein
cholesterol, HDL-c) 7K~f-, =& H i =X 41 il R 53 #r
F 78 %t 4 40 i o CD3+T ik B 40 i . CD4+
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Yoo JRBRPE N g T RIS IM T JEE =1, 5 mm,
AW 58K 590 3h kR 75 42 s 330 8l Bk IMT 34 J5E % BE
I F A CASAH (25341), K #ish ik IMT iF
W HICBEHIE B 9 A S8 Bk IEH 41 (166 44 ) .

1.4 %it¥ 54 R SPSS 26. 05 i+ 54k %t %
P HEAT G2 M . DTN BRI AR . TC K-,
CD4+ Tk E A0 E 0 R A IEAR M, Mlats®
TN, 2 2 TE) R AR B4 B L B R R R SRR A 2 G 5
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CD3-+T ik I 40 il /& 43 5% . CD3-+T ik I 40 g i

B, CDA+T Mk 4 it%. CD8+ T ik & 48 il &
43 CDS+HT k40 iT4 . CD19-+ B ik & 4i i
H 4 %, CDI9+B ik & 41 g 3+ % 1 CD16+
CD56+NK 4 il FH 43 % J CD16+CD56+NK 4 g
TEURAF A IS 43 A0, Lh R 57 B0R0 DU 43437 5 ) B
(M (P25, P75) | v, 48] b4 SR FH WG 7 57 A
ABEAA K (Mann-Whitney UK ) 5 4% 28 #F 58 %F
SR WK TE L I RO DR R I 1 LA A
BOWELte) [n (U0) ] Fowm, @ ILERH
B CASKAESERHEZMN LRSI RHZHNE
Logistic Ml 9437 . LA P <<0.05 h 22 5% A G it 2%
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e I AR L W IR AR R R IR R S T
(P<<0.05); 2 4B 58 %8 G M il 44 1l Le L 48 22 S+
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F1 FHKEFEAM CAS AT RERTH
Tab.1 Basic data of subjects in normal carotid artery group and CAS group

Group n  Male[n(n/%)] Age(year) Hypertension[n(5/% )] Diabetes[n(n/%)]  Smoking[n(7/%)]
Normal carotid artery 166 92(55.4) 47.84+10.08 49(29.5) 25(15.1) 41(24.7)
CAS 253 152(60.1) 58.72+9.57 109(43.1) 75(29.6) 103(40.7)
)(2/[ 0.894 —11.139 7.852 11.733 11.394

P 0.344 <20.001 0.005 0.001 0.001

2.2 BHKREFAPRPCASAHANEERERS
FAx S MKE R A, CASY B #H M+
CDA+T ¥k B 40 Md A 4r % . CDA+T kI 20 Jfd 3
B, CD4+/CDS+ Ml . CD16+CD56-+NK 4 ifd
RO LDL-c KFFt 5 (P<<0.05), CD8+ Tk
M4y KRR (P<<0.05)., W32,

2.3 % B % Logistic & )2 5 4 CAS X % 8 &£ &
BE VDIEEKAECAS HNA &, KN E o
hRERA G EE XA R (R &R R R
R OBERRE B . A . LDL-c /K. CD4+
T ok U 40 B/ 4% % . CDS8-HT Ik I 40 i 1 43 8 K&
CD16+CD56+NK 4 il i+ %0) 1F R A 28 5 — A 44
A Z H % Logistic [/l A8 AL 40 A7, [ A8 5 A1 A8 &
A TG (B 1 400 L 3% 3. £ IH 3 Logistic 1] 5 43 B 45 S
o8 4 (OR=1.112, P<C0.001) . "% 4
(OR=1.997, P=0.009) . LDL-c (OR=1.427,

P=0.039) 1 CD4-+T # [ 4 L A 43 % (OR=
1.044, P=0.039) f& CAS KM M 7 Gk N & .
4,
3 it i

AS YRy — R 02 Pk 5 0E P 1 A s, LAk I
REZES N FHAMAR TR 280, Hd, .
e LR OB B R s B AT A A T AR R R, e
S0 Ry = W (157720 IS 7 0L (1A S 187 1
B, WTLLTRRT oA 2% AS Y E R . MR, AR IS ATE
BIRERANTERER Y ARG RER: CASYE
HYAERY L R I R R OB IR R R R
M LDL-c /K-35 T3 sh bk EF 4, S5REAmrs
g —5, CAS R —MIHERM RAE &, SMAE I
IAR TS 40 SV A 114 43 A 45 S AT iz e 251 2 Ik i A PN A
NV G N e . BRAERF ST N S R BN . A
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Tab.2 Laboratory inspection indexes of subjects in normal carotid artery group and CAS group

Group , TC i TG i HDL-c i LDL-c i
[c,/(mmol-L™")] [,/ (mmol-L™ 1] [ey/(mmol-L™ 1] [c,/(mmol-L™ "]

Normal carotid artery 166 5.2540.95 1.45(1.04,2.27) 1.22(1.07,1.48) 3.20(2.76,3.54)

CAS 253 5.45+1.15 1.67(1.14,2.43) 1.24(1.09,1.44) 3.25(2.82,3.89)

Z/t —1.893 —1.858 —0.012 —2.726

P 0.059 0.063 0.990 0.006

Group , CD3-+T lymphocyte CD3-+T cell count CD4+T lymphocyte CD4-+T cell count
percentage(y/ %) (cells*pL.™") percentage (/%) (cells-pL.™")

Normal carotid artery 166 69.15(63.95,75.10) 1 178.00(1 012.75,1 542.00) 37.26+7.44 631.50(510.25,805.75)

CAS 253 67.80(61.50,73.65) 1 235.00(977.50,1 560.50) 39.11+7.68 738.00(546.50,924.00)

Z/t —1.542 —0.602 —2.446 —2.281

P 0.123 0.547 0.015 0.023

Group . CD8+T lymphocyte CD8+T cellﬁcoum CD4- /CD8 - ratio CD19+B lymphocyte
percentage (/%) (cells+pl.™") percentage (/%)

Normal carotid artery 166 25.10(20.75,31.10) 450.00(339.00,575.50) 1.43(1.15,1.90) 11.75(9.48,15.00)

CAS 253 23.60(18.55,28.85) 429.00(314.50,555.50) 1.67(1.27,2.33) 12.00(9.05,15.20)

Z/t —2.786 —1.066 —3.430 —0.127

P 0.005 0.286 0.001 0.899

Group , CD19-+B cell count CD16+CD56+NK cell CD16+CD56+NK cell count

(cells+pl.™") percentage(y/ %) (cells*pL.™")
Normal carotid artery 166 210.50(152.75,285.50) 16.20(12.00,21.65) 273.00(195.75,406.00)
CAS 253 211.00(161.00,304.50) 17.40(12.40,23.15) 314.00(220.00,451.50)

Z/t
P

—0.576
0.565

—1.229
0.219

—2.002
0.045

x3 HERAMAZEHBER
Tab. 3 Assignments of dependent and independent variables

Variable

Assignment

Dependent variable

Independent variable
Hypertension
Diabetes
Smoking
Age
LDL-c

CD4+T lymphocyte percentage

CD8+T lymphocyte percentage
CD16+CD56+NK cell count

0 = Normal carotid artery group

1 = CAS group

0= No;1 = Yes
0= No;1 = Yes
0= No;1 = Yes
Continuous variable
Continuous variable
Continuous variable
Continuous variable

Continuous variable

KAV AS BESR A R Tk Ay, H
FEE N CDA+ TR LA . CD4AT ik B 20 g 7¢
P E AT oAk Sy 1R B P T bk 4
(T helper lymphocyte 1, Thl) . 2 AU4 B4 T ik 2
M (T helper lymphocyte 2, Th2) . 17 %%k B ¥k

THEIH (T helper lymphocyte 17, Th17) #1iH
W T HE 4 (regulatory T lymphocyte, Treg)
G 2P TR RE . AFRE R R . CASHLR
& CDA+T Wk 40 7 53 % 5 TS sh Ik e 4, A&
K IE TR 2 P 225 25 2R R CD4A+ T ik B 20 M/ 43 %
& CASHyh T R, HoA CASHER &R,
SRR 5 RARAE . HE AT REA LA 5
OCD4+ T AN A ZPE Th1A Th17 44 e
st o Horp, Thl 40 M o 53 W6 i 9 36 B8 R 1
TNF) -a. H# M5 R
(interleukin, 1) -2, T3 % C(interferon, IFN) -y
SR A TR R TR LA e A o RV 92 1V 2%, n TR
PRAE RN, I A 0 N R n i CAS Kt R o
Th17 20 Jifg )3 3k 43 6 T1-17 A T1-22 45 5 4 74
FEMRAE RN, RIENRB R, S BEHRIE AL,
Horr, TL-17 38 ] LA #% 5% 55 R 5 «B F40 ff 41 7
WG /2% 55 E N, 555 CASTE MUK
MR 2 A . @ Treg 4N B & 3k B B REAIG, #0028 40

(tumour necrosis factor,
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Tab .4 Multivariate Logistic regression analysis on risk factors for CAS

95%CI

Risk factor B SE x OR P
Lower limit Upper limit

Age 0.106 0.014 61.433 1.112 1.083 1.142 <20.001
LDL-c 0.355 0.173 4.240 1.427 1.017 2.001 0.039
Hypertension 0.073 0.257 0.081 1.076 0.650 1.782 0.775
Diabetes 0.313 0.297 1.107 1.367 0.763 2.449 0.293
Smoking 0.692 0.263 6.907 1.997 1.192 3.346 0.009
CD4+T lymphocyte percentage 0.043 0.021 4.274 1.044 1.002 1.087 0.039
CD8+T lymphocyte percentage 0.002 0.018 0.008 1.002 0.966 1.039 0.929
CD16+CD56+NK cell count 0.001 0.001 2.873 1.001 1.000 1.003 0.090

MEHEFIL-10 FF ALK FF R (transforming growth
factor-8, TGF-B) 43 Wb /b, ML G 52 - i 4
W, Hl# CAS LA & JE . @ CDA+T ik 11 41 g
CINDS QTSN 110 G 1 2 R /% 8 S B RS i B
TN VA 2 R4 Ok B R E IR T i K 4% E
B . @ E AL B LDL-c 7T LL#gE CD4+T #k [
0 MR S M U T 45 A, BE S T I L A0 Rk A O
A 2% P AN PR AR PTG 4 L DT IR T SE i
N, 5 AS KR T, SR, CDS8+T ik B 41 il
MR B A [R) 0 A E AS 14 T B v 2 B0 HE AS TR R
o, AT G e 404 D AE 9 98 5 4 CD8+ T ik B 4
i T S ek D g A R 2R, A CD4+ T ik e 4l
e sass , M Xt AS &R P 4E L. 54k, CD8+
T 9k 5 40 A A8 T LA 3 2o R A M R e B, an Uk
fiff ok LK, BN S Fas 21K 5 Fas Btk 454 LA
621 M R AR 5 R0 T UlE, KRB AS 4
MR AT Y IER LR, PLAR RS Tk
0B R R RE B A, R R g T RE E AL
B, T 9k 040 S BF A 2 B RR, v
i CD4+/CD8+ It {6 & Bt % ¥ R 4 R &,
VAN DUK % ™ % Bl Wi % AS #f — 4 & &,
CD4-+/CD8+ ARG I, $2 7R LA G 03 S 07 1 3%
ARG R CASYLEFH CD4+/CDS+ H i
BT HPKIER 4, CDS+T ke 40 i 40 RIE T
BB BKIEH 4L, X5 B —T0 56 T ok 3l kg s 1
W T Y A5 R — . H AT T B Ik e 4a i X
AS WIAEF M A7 A i, 4 35 DR 4 6 6 R 53 4 5L
o W 3 B R S 40 A TGk B3 A R AS KA Y
KHENE ., BEAME 7 UESE . Bk B4 M Rl g
X S A AE M 1 LDL ) Bt B 2 407 7= A e S 1 1gM 4t
WOk AS %4, 1 B2 3k B 40 A 03 5 7 A 4

PE TgG FE Thl 40 & #5402 ASTEH . A WFoE 45
RER . 24I0F 58X 20 Bk E 4010 2 R 4L 0A] b
WESTGEITFE X, BREMREAS R EHE
e, HIEFENLHIEA 7 — L0, NK 4 MAE R
JE R PE R G R RN 0L, FE S IR Y kP
YER . BREAEMRSE Y BoR . NK 4 i A4l 28 4L
O EURL i B B K AS B N R BE B SR B0 R O i R
NK 4 il 55 7T 9 0 o R e 4 B REE M Fr i . A
g R R : CASAEFH CD16+CD56+NK 4
Mo T Eish bk E # 4L, 5 M Y 45 R
—H,

AR A —E W R FRFEAREAR,
AARTEIREERMZm, HIFRX Lk AL
Bi, APt R ARWFIE X G IR B, IR
L BUE e % PR A 4l 851 B ik TMUT 34 J58 e 33 s ik i
BB D, B X CAS ™ 8 R Sk — 25 40 #r
RN o /N = N A S N 1 - R 0 K e
WL,

AS TEBNG KA R E R I ROt R R, iEA
LR EBIC R MBI R W E TS . KW, ASH
RWEHMEZ N KT W& X EE, T4,
B 7k 8 4 B AT NK 40 B2 B A A DL A fe 92 T fig A
WFEHn, 8 PP PR S RS, T DAXT B3 AT
SRR PE S T, AE AS Y T RN ] Oy AT B
i PR 3 SR T2 1) o7 FH AT 5% o

Pl AR

P A P WA AR 25 R

fEE AR

TAERE AR 2 5 ki R S0P s, TR %
AR ES SER RS . AT RE CRE, TER . £
Il A2 75 5 2 5 iR SO S5 R 0B ftie
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