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Phenotype and function of bone marrow lymphocytes in patients with multiple myeloma
Huang Panpan s Zhang Cuiping sMao Ju sZhu Huaiping s Zhang Aimei”
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and Technology of China/Anhui Provincial Hospital , Hefei , Anhui 230001,China

Abstract: Objective To investigate the phenotype and function of lymphocytes in the immune microenvi-
ronment of patients with multiple myeloma (MM). Methods A total of 91 patients diagnosed with multiple
myeloma (MM group) in this hospital from September 2022 to July 2025 and 86 patients with no obvious ab-
normalities in bone marrow analysis (control group) were collected as the research subjects. Multicolor flow
cytometry was used to detect and compare the phenotypes and function-related molecules of bone marrow
lymphocytes. Results Compared with the control group,the MM group showed significantly higher propor-
tions of CD3" T cells, CD3" CD8" T cells,and CD56" lymphocytes (including CD3" CD56" NKT cells and
CD3 CD56 " NK cells) ,while CD19" B cells were significantly decreased,and the difference were statistically
significant (P <C0. 05). The proportions of Tregs, PD-1" cells, and CD8 effector T cells were significantly
higher in the MM group.whereas the proportion of CD8 Naive T cells was significantly lower,and the differ-
ences were statistically significant (P < 0. 05). Compared with the control group. the proportion of
CD24"CD38" B cells was significantly lower,and the proportion of CD27" B cells was significantly higher in
the MM group,and the differences were statistically significant (P<C0. 05). Regarding functional molecules in
T and NK cells, the positive rates of Granzyme B and Perforin in NK cells were significantly lower in the MM
group,while the CD38 positive rate was higher,and the differences were statistically significant (P <Z0. 05).
Conclusion The proportion of key lymphocyte subsets in the bone marrow environment of MM patients is
dysregulated and their functions are severely exhausted, with immune imbalance existing.
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(66.5+9.4)% ,=>60 % 65 i, £ MM 2,21 fil H
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1.2 U#5ik5% BD Canto Plus Ji=N{Y " A £ H
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ter A, S MM KR 5N I RA S,
RAPA T WFE 1. Pk Kappa & Lambda I A
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2] HLR CD38.CD24,CD3.CD19.CD27 .CD45RA |
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R FITC PE PE-Dazzle594 PerCP/PerCP-Cy5. 5 PE-Cy7
1 cKappa cLambda CD38 CD19

2 CD2 TCRgd CD3 CD4

3 CD81 CD22 CD24 CD27

4 CD57 CDI159¢ CD3 CD159a
5 CD4 CD25 CCR7 CD3 CD45RA
6 Granzyme B Perforin CD3 CD45

7 CD8 CD107a — CD56
i APC APC-R700 APC-Cy7 BV421/Pacific Blue BV510 BV605
1 CD138 CD56 CD20 CD10 CD45 CD5
2 CD5 — CD8 CD7 CD45 CD56
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4 CD158b — CD16 CD158e CD45 CD56
5 CD127 CD56 CD8 PD-1 CD45 —
6 CD56 — CD8 CD4 CD16 —

7 CD38 — CD45 CD3 — —
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CD56" NKT 40 1 W # . MM 4 %) CD4 " e 4% T
YR T CDS ™ il IR , 2R A G it #E X
(P<C0.05), 7F CD3 CD56“ NK 40 ifd W ¢ , MM
A CD8™ LR i T XTI . 2R H G2 = X
(P<C0.05), £ CD19" B 21 1 . £ o, MM 4 (¥
CD10- CD20" Fe il X Mg, 2R A G it %8 X
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%2 MM A5t BA T8 TBNK M Es k[ M(P,. ,P,;), %]

TBNK 41 g 7 #f Xif B 4L (n = 86) MM 4 (n=91) U P
CD3" T 4 61.84(55.02,69. 92) 67.02(59.51,73.43) 3235 0.046
CcD2™ 99. 89(99. 69,99. 94) 99. 90(99. 80,99. 96) 3276 0.061
CD5™ 97.71(96.03,98. 88) 97.17(94.94,98.72) 3328 0.086
CcD7™ 92.38(89. 36,94.59) 92.20(89. 03,94. 15) 3710 0.553
CD3 " TCRys" T 4t fifs 3.97(2.45,6.14) 3.42(1.94,6.05) 2 861 0.499
CD37CD4™ T 4 28.53(23. 85,35, 31) 27.48(20. 58,34.10) 3401 0.133
CD3"CD8" T 4nff 27.36(21. 65,32.63) 32.81(23.72,39.42) 2 982 0. 006
CD37CD56" NKT 4t 5.93(3.44,7.84) 8.24(5.01,13.87) 2 648 <<0. 001
cD4™ 12.49(6. 85,19, 42) 8.44(5.53,16.73) 3232 0.046
cD8™* 58.74(47.85,67. 38) 66.57(51.90.,77. 46) 2 969 0.005
CD3~ CD56 " NK 4iJifg 15. 74(10. 36,21, 62) 19.93(13. 48,27. 04) 2913 0.003
CD3~ CD56"" NK 48 fifi 0.39(0. 25,0. 65) 0.51(0.27,0.94) 3132 0.022
CD3~ CD56%™ NK 4 fify 15.37(9.73,21. 23) 18.84(13.09,26.17) 2 982 0.006
cp2’ 84.02(77.17,89. 60) 83.10(73.55,90.97) 3 864 0.886
Ccpgdim 28.49(24.11,39. 39) 34.47(26.27.,43.78) 3195 0.035
CD56 " 41 fifl 23.06(16.80,28.14) 29.82(22.92,36.75) 2 214 <<0. 001
CD19" B 4y 14.28(9.08,22.01) 7.84(4.71,13. 46) 2186 <€0. 001
CD10""" 2.37(0.40,5. 35) 1.36€0.05,3.71) 2 740 0. 055
CD10™¢CD20ohe e 16.71(2.32,28.98) 7.92€0.76,23.90) 2 780 0.078
cplofmcpzo ™ 5.92(3.37,8.45) 5.07(2.77,7.75) 2 974 0.263
CD10~ CD20 ™~ 69.63(51.93,86.13) 74.16(60. 33,91.50) 2 711 0.046
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A L ] B s T B4 (P <<0. 05), 7E CD3"
CD8" T 4ff ffg v #f . i 5% 41 19 CD8 Effector Fl
PD-1" T 20 b 5] B & w5 7 %5 B4 (P <<0. 05), 1M
Naive H ] B 8 I F %} B 2H (P <<0.05), 7£ CD19"
CD10 CD20" B 4 i W v, 35X 56 20 5 X6 8 4 A L
H CD24" CD38"™ b i B & 3 A i CD27 " He 1] B &

WE (P<<0.05), CD3 CD56" NK 4 fits 4 W Bf L. 1]
ERLG %2 X (P >0.05), £ CD3" CD56"
NKT 4 g Ff L R 56 41 5 0 FR A AR L . H: CD57 7 e
5 B S 88 25 0 CD159a” Ml CD158e ™ L 1 B i vk A%
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3 REAEXN BT AT TBNK S ET AL BRIM(P,;,P ), %]

TBNK 4il ifg 45 41 3 Ff K AT 4H (n =21)

KB H (=21 U P

CD3"CD4™ T 4iff

Naive 32.61(25.20,46.56)
CM 25.83(19.36,33.51)
EM 30.73(26. 66,44, 94)
Eff 0.94(0.53,1.82)
Treg 7.51(6.33.,9.35)
PD-1" 12.05(8.39,19.12)

CD37CD8" T 4 fifg

Naive 27.12(16.29,36. 34)
CM 1.32(0.91,7.12)

EM 37.34(31.74,48.39)
Eff 28.41(20.01,39.55)
PD-1" 11.13(7.62,14.87)

CD197 CD10~ CD20™ B 41 i
CD24"CD3g" 5.86(0.22,23.23)
CD277" 13.71(5.12,78.57)

CD3~ CD56" NK 4 Jiti
CD56" CD16™* 3.74(1.54,23.02)

CD56%™CD16™ 84.88(64.30,96.61)

CD159a " 20.20(4.27,76.52)

CD159a CD159¢ CD57 " 12.86(0.72,40. 61)

CD159a CD159¢ " 22.73(0. 84,79. 66)

CD158e ™~ 11.39(0. 30,47. 25)

CD3 " CD56 " NKT 41 g

CD16™" 19.17(2.99,48. 20)
CD577" 13.39(0.13,43.37)
CD159a " 28.22(5.50,50. 16)
CD159¢™ 10. 88(0. 61,55.76)
CD158b " 10. 24(1. 82,47. 85)
CD158e ™ 12.64(0. 34,39. 80)

26.11(11.43,35.15) 103 0.083
31.28(26.21,45.42) 100 0.063
35.78(27.76,51.92) 121 0.248
1.02(0.52,1.50) 154 0.918
9.67(8.03,12.24) 86 0.021
19.28(15.19,34.55) 81 0.013
7.06(2.31,11.30) 11 <20. 001
2.30(1.01,4.0D) 110 0.131
44.79(33.81,63.42) 112 0. 150
44.41(30.84,53.19) 94 0.042
30.61(13.30,50.23) 57 0.001
2.78(0.05,11.83) 124 0.015
41.00(17.69,77.28) 126 0.017
5.16(0.31,42.11) 194 0. 745
85.61(39.13,97.62) 205 0. 969
25.64(4. 28.60. 65) 200 0. 851
20.42(2.34,85.35) 143 0. 096
10.72(0.55,77.83) 140 0. 081
13.35(0.05,33.28) 205 0.969
17.53(1.67,50.03) 196 0.785
27.71(13.25,66.37) 67 <<0. 001
3.85(1.12,20.03) 18 <<0. 001
9.96(2.51,55.07) 206 0.990
7.47(0.10,21.95) 135 0. 060
5.66(1.13.52.43) 127 0.036

T TR RE N CD56%CD16 " 1 F 4,

2.3 T & NK NS THHLE 1ECD3 CD8™
T AW R, L H S5 X I P Granzyme B,
Perforin.CD107a f1 CD38 PR L R L H& it &2 X

(P>>0.05), #F CD3 CD56" NK 4 Jitg 7 #¢ . ik 5
0¥ Granzyme B fll Perforin BH MR K F X B8 W 4H
(P<C0.05), 1 CD38 FH MR F X M4 (P <
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T4 RGBSR HSE CDS' T 1 NK ZB]HEM‘E‘E&}?E’\JI:I:E’EEM(PZ) yPos) -%]

T Il NK i fig X R 2H (= 21) R (=21 U P

CD8™ T-Granzyme B 59.71(27.06,86.08) 62.30(31.20,88.12) 216 0.915
CD8" T-Perforin 27.03(9.56,69. 31) 36.35(3.84,61.74) 207 0.741
CD8™ T-CD107a 32.67(16.05,49.73) 37.39(9.16,57.13) 163 0.153
CD8" T-CD38 5.16(2.34,13.95) 7.92(0.89,37.74) 154 0. 093
NK-Granzyme B 87.68(71.25,95.99) 65.28(15. 18,93, 40) 69 <0. 001
NK-Perforin 91.81(81.61,97.05) 64.53(18. 68,96.29) 58 <0.001
NK-CD107a 47.66(25.18,78. 40) 43.92(17.16,84.91) 178 0.294
NK-CD38 21.55(8. 31,59. 66) 47.95(1.57,88.73) 105 0.003
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NKT 4§D g 44 b ] i 2 38 & . X — 5 R WAL
PRAE TR MM iz 0 505, 05 3l 1 )32 1 S N2
SR H5CEE 1 184 I I AN B8 55 [ 1 e b 9o % 93 BB T 1 38
S ARBIEIEHE— 2% T 4N MR A0 R AT 43 B A
Verheye 255 () BIF 58 5 S2IE 52 T 31X — o5, — 5 1
MM £ # () CD8 Effector T 41 i I 5] 4 =5 M CD8
Naive T 20 bt FEAK, $2 75 T 40 M & AE T g
RETE LR XA A S AR R A
RN A AL L AH 2 THRE T 40 A K 09 48 4 BE ) N A il
e, B—Jrm. MM B3 T 400 [ PD-1 )£k
WL B EA T AR, L AT B
KB, MM 1 G 2 i A B T RE R (1) CDS ™ T 41 i L 441

Wim., PD-1 2 T 4 AW B bR &Y, H S MM
A 1 PD-L1 25454, flf T 40 Ml 2 A 850 iy i
APife ). HEERZ, BA MG I BER Treg
FOB) .25 T . Treg J2& 4 17 S T 52 1 SC HE 400 i
7E MM (R 55 v i) 4R 2 B3 A %00 T 40 i 19 2
RE i 328 b 80 200 6 7 15 5 e s kL 2 MM 41 i 47
PERbR A E LR 2 =" AR R RV, MM
SR T 20 N AA R AR L B g L H I RE
AR A AT T R S RS R R Dy B A A A
FIESFEEAE MM i i e 1R .

MM T 4 g D BE #Y BIF 50 B 2 SR AR AE 0 | HE
FE I8 Fi 42 4k PR ] R R B R bl i AR
oA e R, FER Y T 40— A R Bl 2 40
TR B R AR SR A B 5% & B CDS' T 41 Jid 1Y
Granzyme B fll Perforin fJ ik 5% B4 2 R L5 1T
FESCULH CD8T T 40 il A A% 1 5500 ik 4 2 58 2
(. CD8" T £ 0 St i e Gz J3 v O il ) 280 7 240 L » 0%
Mzt PG AL JE A RE R R A . Bk, 5l
CD8" T 4 ifg 2k REAR T B Hh T A5 3 4 ) ) 8 A0 (50
S MM HAE S, SRRz Y,
SEUS BB 5 5 A BE ST Verheye %55 Ay 25 R AT
XA BE A H TR AR g 5 0 IR A R 5

YERE IR T B 40AE 2 0% P R, MM X IE % B
AR LR B, AR R BR, M CD19T B
20 P 1 7 EE /L T RE S M I AN A R O B
T P AR A A B) B IR AR AR AT E R B Al
MO AR R B A K., Wang 251 BF5E R BL. MM
(9 B 9k B A0 i 3% 38 45 5 20 7 41 VISFATIN, SEL-
PLG , 5 040 i 18] 1 52 i & AR 028 52 0 40 i 1) K &
Sl B B 4 A . X B4 B 6 4 A kB
CD27 " ic4Z B 20§ (9 L 1) K XT38 w25 . AT B B il 1 7E K
BIHT R L B i 2% B T s A AT BE
T A B ALY 7 A 52 B S BOC I YRR X vk

Gudgeon
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a457 . AW WK, Breg 41 i 2 /. Breg &
SRBA B B A 0 ) A 2 D RE L B AE MM P IR L A
Breg HA WK M i A 77 60 L BF Je 1 1, 7 3R 5
189 5 S I IRE e 0 A [ §1%) B 2 410 o el 2% T RE AR
B, Y Treg A WD HIEH 5 £ 5687, Breg A
A RE B AT ALY . X Fh Breg BB, M I Treg M99
B IR E A R T A S LR T AY A R T BR B
Bartosinska 2502 & 81, MM H 5B B 1) Breg H #il &
TR B A0 A I Breg o, 5 A 0 5% 45 SR > 4k 2
S 14 Ji PR AT B8 2 Xof HRZH B A A 2 B OAS [] B i =X ik 1)
FME A

S 10A) Jie 3 B B P ) NK 20 i D) R A 1 2 4 2
SRR H S 8 NK 40 2% BE i 2 — 3L
). ABFSE & B NK 40 i 505 14 m 5Ny T F0R)
A AR id CD38 fy K3k M, fe B 2 1Y 52 NK 4f
MY Granzyme B Hl Perforin B35 H) B &K T X 1/
A, KT 20 S Y R T ) BE B AIR Y O i IR 2 AT g
iR e T AT B Al ) NK 40 R 1 s 2 DA ] e
i ik &, Blanquart 87 f WF 9% [5) AE & B, A% 26 3k
CD16 il CD226 H. 4fl iy % J) B K A% S 2 Bt 2h A sk b
) NK 2 A 25 7E MM 835 th AR AR 82, I 5% i) i
J5 . NK i 5 T RE 10 i 25 05 02 I Ho i 106 3 oK
Wiz —. HALHI TR M Z A2 18 . MM 40 i 3%
JET 22 35 1 10 i i R (i HLA-E/G) 45 NK 4 - 11
M PE 2 ARG A AE AR R 5 5 s R s R
() B BB 0 ] 43 CU e AR AR IR B) & WIE S5 RE B 4%
T NK 40 A 40 i E v OR AR  RasT
BLANER FPESE T 324K 1/ R PESE T LR 1(PD-1/PD-
L1 4538 i [m) B 76 NK 20 1D 1 4 #2807 T L
UL BT NK 20 5 5 R TR L KA NK 4 i 2
BE 1T B S BLPTIR A s k  —

ZEERTR AR AE R R MM 1Y S R
GEAb T —Fh S R R RS B BB S O R R A
R AR, — g5 i, T 40 & NK/NKT 40 g 16
MM G 2 )37 25 If A e b 4™ 384 3800 5 3 — O T, 3 5 Y
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Value of Tfh cells,B cells and immunoglobulin detection in the differential
diagnosis of acute and chronic brucellosis "
Wang Qian sLiu Yezi sLi Zhiwei”
Clinical Laboratory Center ,People’s Hospital of Xinjiang Uygur Autonomous
Region ,Urumgqi , Xinjiang 830001,China

Abstract: Objective To analyze the diagnostic value of follicular helper T (Tfh) cells,B cells and immu-
noglobulins (Ig) in the acute and chronic phases of brucellosis. Methods From December 2022 to December
2024 ,45 patients with acute-stage brucellosis who were treated in this hospital were selected as the acute-stage
group,47 patients with chronic-stage brucellosis as the chronic-stage group,and 40 healthy individuals with
negative brucellosis serology during the same period were selected as the negative control group. The levels of
Tfh cells,B cells and Ig in each group were compared,and their value in differentiating acute and chronic sta-
ges of brucellosis was analyzed. Results The Tfh cells and IgA levels in the acute phase group and the chronic
phase group were significantly higher than those in the negative control group (P <C0. 05),while the B cell lev-
els were significantly lower (P<C0. 05). The IgG level in the chronic phase group was higher than that in the
negative control group (P <C0. 05) .,and the IgM level in the acute phase group was higher than that in the neg-
ative control group (P<C0.05). The Tfh cells and IgM levels in the acute phase group were higher than those
in the chronic phase group (P <C0. 05) ,and the B cells,IgA,and IgG levels in the acute phase group were low-
er than those in the chronic phase group (P<C0. 05). The Tfh cells and IgA,IgG of the patients with brucello-
sis were negatively correlated (P<C0. 05) ,and the IgM was positively correlated (P<Z0. 05). The B cells were
positively correlated with IgA,IgG (P<<0. 05),and negatively correlated with IgM (P <C0. 05). Binary Logis-
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