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Abstract: Objective To analyze the relationship between 15 immunophenotypes of peripheral blood T cells and age and gender
in healthy adults in the Dalian area. Methods A total of 277 healthy adults admitted to the physical examination center of the
Second Affiliated Hospital of Dalian Medical University from October 2022 to June 2023 were selected as the research subjects,
including 154 males and 123 females. They were divided into three groups according to age: young group ( 18 ~ 44 years, n
=103 ) , middle-aged group (45 ~ 60 years, n=114) and old age group ( >60 years, n=60) . Flow cytometry was used to
determine immunophenotypes of T cells, including the absolute count and proportion of naive cells (N), central memory (CM),
effector memory (EM), terminal effector memory (TEM), activation (HLA-DR") and senescence (CD287) CD4" and CD8" T
cells, and the differences of them among age and gender were analyzed. Spearman correlation analysis was also used to evaluate
the correlation between age and immunophenotypes of T cells. Results Compared with the young group, the absolute count and
proportion of CD8'TEM, CD4 'HLA-DR", CD8'HLA-DR" and CD8'CD28" T lymphoaytes cells were increased in the middle-
aged group and old age group (Z=2.009 ~ 6.607), while the absolute count and proportion of CD8'N T cells were decreased in
the middle-aged group (Z=5.574 ~ 7.999) and old age group, and the differences were statistically significant (all £<0.05),
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respectively. Compared with the female group, the absolute count and proportion of CD8'CM, CD8 'HLA-DR "and CD8'CD28™T
cells were increased in the female group (7=2.945 ~ 6.131), while the absolute count and proportion of CD3", CD4" and CD8'N

T cells were decreased in the male group (Z2=2.075 ~ 4.225), and the differences were statistically significant(all P<0.05),

respectively. Spearman correlation analysis showed that age was positively correlated with the absolute count and proportion of
CD4'CM, CD4'HLA-DR’, CD4°CD28", CD8 TEM, CD8 ' HLA-DR" and CD8'CD28" T lymphocytes cells (*=0.125 ~ 0.479, all
P<0.05), while negatively correlated the absolute count and proportion of CD4'N and CD8'N T lymphocytes cells (r=-0.538 ~ —

0.148, all P<0.05). Conclusion The 15 immunophenotypes of peripheral blood T lymphocytes cells in healthy adults from

Dalian area are affected by age and gender, so it is necessary to establish a suitable local reference interval to provide a more

accurate reference for immune function assessment.

Keywords: T lymphocytes cells; immunophenotypes; flow cytometry; Dalian area
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2.1 RE R R AP f T kBt il 15 A
F IR R 3T Rpem 4 Rk WL 1, H5FHAE
b #, AR 4R E 4 41 CDS'TEM, CD4'HLA-
DR’, CD8'HLA-DR" I CD8'CD28™ T k[ 4 il £ %o}
TR, CD8'N T bk 4t 4 Xp i1 5 ek, H-&

AF4H CD4'CD28 T bk L g 4o X 45 F 15, CD4'N
T WAL RS, 2R BA g (3

P<0.05) ;

MRS TR, 2257 A

rpdEg] Heds, B4E4H CDS'N T ke 4h
UH 424 L (P<0.05)

*1

TREEHEERENINEMN T #E MR R RGN ELE RELE [M(Pys,Pys), 1 /1]

S HAEAD HIAEAQ) HAEAQ) Dvws® DB re)
(n=103) (n=114) (n=60) Z P Z P Z P
CD3* 1234.00 (9979.00, 1 434.50) 1204.50 (1 053.00, 1 451.25) 1168.00 (921.50, 1391.75) 0435 0.663 0929 0353 1352 0.176
(D4 596.62 (463.804, 770.146) 651.71 (508.09, 748.86) 606.29 (480.57,778.83)  L.111 0267  0.079 0937 0921 0.357
CD4'N 232.87 (161.93, 297.63) 200.19 (129.63, 299.18) 150.33 (111.45,269.41) ~ 1.811  0.070  3.035 0.002  1.509 0.131
CD4'CM 162.07 (120.71, 218.02) 172.21 (125.97, 270.65) 192.85(133.48,23898)  1.751  0.080  1.308 0.191 0275 0.783
CD4'EM 198.43 (147.39, 241.26) 202.25 (131.38, 253.29) 207.35(149.09,266.07)  0.579 0562  0.838 0402 0336 0.737
CD4'TEM 10.46 (5.50, 20.02) 8.95(3.96,21.84) 12.69 (6.74,21.91) 0.630 0.529 1.142 0253  1.643 0.100
CDg§* 464.57 (364.50, 576.12) 497.97 (347.50, 604.11) 439.62 (324.87,600.55) 0956 0339  0.22 0903 0.621 0.535
CD8'N 137.43 (102.34,201.44) 85.90 (55.20, 133.98) 57.38 (34.33,90.61) 5574 <0.001 7439 <0.001 3.852 <0.001
CD8'CM 14.39 (10.45, 24.63) 16.86 (9.77, 30.49) 18.45 (9.87, 30.88) 0.801 0423 0545 0585 0.062 0951
CD8'EM 155.00 (109.94, 210.73) 163.28 (115.15, 245.56) 186.53(12.07,257.09)  1.570  0.116 ~ 1.937 0.053  0.744 0457
CD8'TEM 107.00 (58.21, 178.93) 152.03 (85.45, 245.39) 162.21(95.98, 229.68) 3.264  0.001 3307 <0.001 039 0.692
CD4'HLA-DR* 79.18 (61.60, 117.59) 94.41 (69.20, 132.74) 114.67 (80.96, 159.45) 2255  0.024 3290 0.001  1.699 0.089
CDS'HLA-DR™  146.34 (92.12, 188.71) 212.61 (127.05, 285.12) 207.38 (133.04,318.07)  4.173 <0.001  4.043 <0.001 0.855 0.393
CD4°CD2§ 20.88 (8.21,57.07) 36.33 (12.50, 56.90) 41.04 (22.22, 61.35) 1.769  0.077 2636 0.008 1.176 0.239
CD8'CD28 167.22 (95.24, 240.38) 218.35 (141.74, 344.84) 224.97 (156.43,355.60)  3.026  0.002 3300 <0.001 0814 0416
22 R R A S R o T B 2 B 15 A 1 CD4'CM, CDS'EM, CD4'CD28 T ik [ 40 it 15 43
R B AR B b R ki WE 2, SHEEHL e, ZRHASEE L (¥ P<0.05) ; 5H4F

i, FAEHFIEAE4 T CDS'TEM, CD4'HLA-DR,
CD8'HLA-DR #1CD8 CD28 Ttk 40 & 4 e Fhes
CD4'N 1 CDS'N T R EL A /1 43 LU RRAR,  HLZ4FE4L

o] bk, ZAFE41% CD4HLA-DR', CDSHLA-DR'
CDS'CD28 T #ELAAE A 43 e FH, CD8'N T itk 4
O E AT LB, Z5BASAE X (¥ P<0.05) .

*x2 AEFEHERAEANNEL T HEMAREEREBSILERIEE [M(P25, P75%]
T HEND HIAEAQ) FAEAQ D@ OF6) QB
(n=103) (n=114) (n=60) z P z P Z P
CD3* 16 (65.89, 75.14) 70.15 (63.78, 75.23) 69.04(63.17,73.59) 0732 0464  1.039 0299 0363 0717
CD4* 34.80 (31.00, 39.95) 37.00 (30.60, 43.15) 35.65(28.55,41.68) 1092 0275 0.174 0862 0997 0319
CD4'N 37.40 (30.95, 44.00) 32.60 (23.70, 42.23) 2825(19.30,42.05) 3017 0003 3833 <0.001 1374 0.169
CD4'CM 2570 (20.80, 33.25) 28.65 (22.20, 36.80) 3125(24.30,36.53) 1913 0056 2144 0032 0527 0598
CD4'EM 3170 (23.60, 39.25) 3325 (22.10, 43.55) 3490(25.50,45.58) 0486 0.627 1660 0097 1170 0242
CD4'TEM 1.60 (0.90, 3.10) 140 (0.70, 3.30) 2.15(1.05,4.13) 1933 0053 1406 0160 1975 0.048
CD8"* 26.10(21.90, 31.75) 27.50 (20.80, 32.13) 2585(20.05,33.15) 0411 0681 0323 0746 0154 0878
CD8'N 32.90 (24.25, 42.85) 21.00 (1110, 31.68) 1095(7.65,2098) 6251 <0.001 7999 <0.001 3.895 <0.001
CD8'CM 3.70 (2,50, 5.15) 3.95 (2.00, 6.97) 3.80 (2.10,6.78) 0391 0696 0268 0788 0017 0.986
CD8'EM 36.40 (28.25, 42.45) 40.60 (29.20, 48.48) 4435 (4045,5498) 1964 0050 2577 0010 1396 0.163
CD8'TEM 22.70 (15.90, 32.80) 33.05 (22.20, 43.55) 3430 (24.95,4793) 4207 <0001 483 <0.001 1287 0.198
CD4'HLA-DR® 1370 (10.75,17.75) 15.40 (11.40, 20.10) 19.20(12.95,28.40)  2.009 0.044 4159 <0.001 2734 0.006
CDS'HLA-DR®  31.00(23.10,40.65) 4240 (32.60, 53.95) 51.05(40.20,58.05) 5733 <0001  6.607 <0.001 2405 0016
CD4CD28 3.50 (1.65, 7.50) 5.70 (200, 8.93) 7.30 (4.00, 11.80) 1933 0053 3298 <0.001 1.846 0.065
CD8'CD28" 36.00 (25.70, 49.30) 47.90 (34.90, 60.95) 5840 (42.15,67.18) 4330 <0.001 5237 <0.001 2316 0.021
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23 REVHEAE RS ASN R T A & gm e 15 A
S AR HE N & R ki WER I, St
M, B ¥ CcD8'CM, CDS8'EM, CDS8'TEM,

CD8'HLA-DR" Fi1 CD8'CD28" T ik [ £ fifd 2 %+ 3%k

Ft#E; CD3', CD4’, CD4'N, CD4'EM, CD4TEM,
CDS'N £ CD4'CD28™ T J#f B 4 Jitg 26 %oF 31 B AIG
ZRAAGIHE X (4 P<0.05) .

x3 AEMAERBEANMNEL T HEBAEEERBEAIITHERLE My, Pry), ©/pl]

B E bk (n=123) At (n=154) z P
D3’ 1275.00 (1072.00, 1458.50) 1167.50 (955.00, 1427.00) 2075 0.038
CD4* 672.19 (528.63, 827.04) 582.13 (443.77, 699.92) 3021 0.001
CD4'N 23201 (15125, 329.38) 184.61 (125.75, 264.98) 2877 0.004
CD4'CM 165.10 (126.15, 230.66) 174.30 (122.95, 243.09) 0.488 0.625
CD4EM 217.02 (169.24, 285.24) 182.84 (122.33, 237.38) 3.690 <0.001
CD4'TEM 12.06 (633, 23.98) 9.35(3.94, 17.97) 2.720 0.007
D8’ 456.04 (330.19, 582.23) 49850 (347.68, 612.68) 1741 0.082
CD8'N 114.13 (63.73, 185.90) 91.19(55.39, 135.11) 2.695 0.007
CDS'CM 1168 (7.35, 18.63) 23.17(13.63, 34.16) 6.131 <0.001
CDS'EM 153.46 (94.80, 219.15) 17342 (12342, 26.53) 2373 0.018
CD§'TEM 120.85 (68.84, 202.02) 149.91 (83.11, 243.57) 2073 0.038
CD4'HLA-DR’ 96.24 (70.56, 135.08) 91.18 (64.77, 131.75) 0.760 0.447
CD8'HLA-DR’ 154,61 (9265, 247.70) 20738 (12839, 302.51) 3.440 0.001
CD4'CD28 38.15(17.96, 62.64) 26.68(7.92, 55.44) 2,639 0.008
CD8'CD28" 184.62 (103.67, 260.95) 22501 (143.58, 346.41) 2.945 0.003

24 BRI E B R FEASNE o T R g g 15
F R ARG ot 2 Rk R4, S5
I, B¢ CcD4'CM, CD8", CDS'HLA-DR", CD§"

CD28™ F1 CD8'CM T kL 4 it /5 43 HE T s CD3',
CD4'" Fl1 CD8'N T kLA [ 43 LURRAG, 25 A%
P24 S (14 P<0.05) .

F* 4 AEEFMERRENNNEL T HEHEEZERIETFSLERIEE  [M(Py, Py, %]

il| Lotk (1=123) B (n=154) Z P
CD3* 7148 (66.12, 76.20) 68.70 (63.01, 74.36) 2579 0.010
Cp4’ 37.20(33.05, 43.08) 3470 (28.75, 40.00) 3.035 0.002
CD4'N 36.80 (27.45, 44.00) 32.90 (24.75, 42.00) 1.627 0.104
CD4'CM 26,50 (20.10, 32.95) 29.85 (23.50, 38.30) 3.335 0.001
CD4'EM 34.10 (2545, 43.08) 33.10(3.68, 59.36) 1393 0.164
CD4'TEM 1.70(1.10, 3.78) 1.55(0.70, 3.20) 1758 0.079
CD§* 24.10(20.00, 31.05) 28.40 (31.85, 33.50) 2.991 0.003
CD8'N 29.40 (16.40, 38.48) 20.65 (10.55, 30.10) 4.205 <0.001
CD8'CM 2.80(1.80, 4.30) 4.80 (270, 7.80) 5173 <0.001
CDS'EM 37.90 (26,95, 46.95) 39.95 (31.43, 48.20) 1379 0.168
CD8'TEM 2730 (17.65, 38.25) 32.15(21.33, 41.50) 1759 0.079
CD4'HLA-DR’ 14.20(10.80, 19.80) 16.50 (11.65, 21.50) 1732 0.083
CD8’HLA-DR’ 33.90 (25.80, 46.80) 4240 (32.63, 54.20) 3.316 <0.001
CD4"CD28” 5.20 (2.60, 10.23) 430(1.53, 9.10) 1.842 0.066
CD8'CD28” 41.90 (26.25, 52.83) 49.45 (34.95, 63.10) 3.455 <0.001
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2.5 ARERFAINE M T AL 15 A 508 R A
M 2E R 5 b AR K AT Spearman AHIEE AT A&
P, 4FE# 5 CD4'CM, CD4'HLA-DR', CD4'CD28,
CD8'HLA-DR', CD8'CD28 , CD8TEM T ik [ 44 fitd
ZAsxF% (=0.125, 0.157, 0.194, 0273, 0201, 0.187,
¥4 P<0.05 YT 431 7=0.140,0.253,0.302,0.479,0.363,
0312, ] P<0.05) } CDS'EM T fk [ 2 fs ¥ 43 [k
(r=0216, P<0.05) Z1EAH; 5 CD4'N Fil CD8'N
T R 4aA L4 (7=—0.148, -0.421, 3] P<0.05)
KA (,==0271, —0.538, 37 P<0.001 ) MK,
5 H A e R R T KM (7=-0.059 ~ 0.140, ¥ P
> 005) .
3 it

T kAR IEAE R e R ZER o, T2 H
CD4" i1 CD8' T RELAHAL AL, Ak Tt . %
T3 FAIIREAE], RlE: CD4™ A1 CDS' T #kEL 4y
ZAEHE . IR P iE e . fepebifahE
P . bRt Sy A T S350 T R A
B RIRER A L, BT R R e e
o T P A R T ) EE LS B A CDS'HLA-DR
1 CD8'CD28” A E 43 LL . ik, X T k4
BRI TR AL S S R RIS T BT L,

TR, T b I 40 e SR 70 55 4 % 2% VT AH
5O, BB AMARLER N, CD3T A CD8” T k4
JH K5 B TR 2, CDAT T ik I 40 i B TE A B A
17, ULH T 40 T R R A BRI —
KerdbraR, MES AR CDS' T KEL4Hf L CD4
T kA R, AR R K8, CD3", CD4”
S CDS8™ T ik LA M i AE 75 AR 4 . ARl A2 AE
WP S TGEIFE X, 5CRIRE 45 R A
Ao ArBrad bR g R 2= 5 00 R AT e 5 Rk A
TS AR BEARTR] . 9 A BIAREAR B i S b s PR 2
H Ko WG T IR RS DB B = A S e I 2
HE— 25 RN A AL C A2 40 oA o BRIERFGE R,
FEARPRIES T WRELAIFTICTZ T bR 40 L B3]
Jofly, FHAWIEA T WEAIE />, midie T
LA B Y AR, SE R ANRAE
A, Z4E4 T CD4A'N F1 CD8'N 4H ol i fik
iii CD4°'CM, CD8EM F1 CD8'TEM 4 Jifd %k & ' %
FHE, X5 XIA S5 P ARYRFGE 4 A —5, ANTH
AR B T bR B A AR ZE 1l S B R DR T B fh
ARSI S AR T, PG T Ik 2 Ak 3 i
AEMUARXTIRRE . Irivid S5 B B DL 1) G2 o7 225 i J3E A R
BIEICIZRE MR TARRALAR; CiZ T bk 4
BT Bh TR B il i 5 DL SR, BRAPRF-
YL ) R AR

T 94k EL 200 BTG A 2 D28 28 290 07 X6 J% e 2 vy ) 56

—#, A R A I S BT LA ST
T AU AR 24 fE J1 . HLA-DR & F2EH 4R
BATRMHC TSP, FIRAEpT 4 2 20 i A i
TEALRY T RN, 76 T PREL 405 1k 24~48h
JEik FiE, JES TR -y g o U,
TEARGE T, FATAI CD4™ 1 CD8' T #kI 4 3=
1] HLA-DR &3k BEAF B I @ & T, UL AR IR
KI5, T kA0S (B . i) JIN 45 12
NGBS — 2 Eon, BT IEfL T R 40
VAT REGIAG, 8 B R DNA /1 3 R 9E
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