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Abstract Objective: To investigate the role of CD4", CD25", and CD127"" regulatory T cells (Tregs) in multiple myeloma (MM).
Methods: Levels of CD4" T cells and Tregs, as well as expression of CTLA-4 and apoptosis-related proteins, such as CD95, bcl-2, and
Caspase3 of Tregs in peripheral blood of 30 patients with newly diagnosed cases, 27 patients under of complete remission (CR) from multiple
myeloma patients, and 25 healthy adults were analyzed by flow cytometry. Results: The percentage of CD4" T cells in the untreated group
was significantly lower than that of the control group (P<0.05). The percentage of Tregs in CD4" T cells in the untreated group was
significantly higher than that of the CR group and control group (P<0.05), which in ISS Il patients of the untreated group was significantly
higher than that in I/II(P<0.05). No significant difference of CD95 expression in Tregs was observed among the three groups. The expression
of CTLA-4 in Tregs from the untreated group was significantly higher than that of the CR group (P<0.05) and control group (P<0.01), and
so was in CR group than this in controls (P<0.05). The expression of bcl-2 in Tregs in the untreated group was significantly higher than that
of the CR group (P<0.05) and control group (P<0.01), and so was in CR group than this in controls(P<0.05). The expression of Caspase3
in Tregs from the untreated group and CR group were all significantly lower than that of the control group (P<0.05). The percentage of Tregs
in CD4' T cells in the untreated group was positively correlated with the proportion of bone marrow plasma cells (P<0.05). The percentage

of Tregs in CD4" T cells from 15 MM patients who received bortezamib and dexamethasone (VD) chemotherapy was negatively correlated
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to the ratio of plasma cell reduction after the first VD chemotherapy (r= 0.735, P<0.01). Conclusion: The level of Tregs in the peripheral

blood of MM patients was positively correlated with tumor burden and progression of disease, but was negatively correlated with curative

effect. The increased level of Tregs was associated with their strengthened anti-apoptosis function.

Keywords: multiple myeloma, regulatory T cells, flow cytometry, apoptosis

Z KA E B9 (multiple myeloma, MM ) J2 3% 21 fifd
APERITE MR . MM R R BT , BN
BHE R MM & AR 3R 4 P L 29 (5 438 11
1%, 29 1% 38 1L RGeS R 1 10% , 808 LR R 5056
TR, 1995 4F , AR IR B SAS B
A ZEJE A5 VE FH B9 CDACD25 T 4y, Bk 22 M 1 b T
41 Y (regulatory T cells, Tregs) . FoxP3 & # ik 5% &
Tregs fix 1] 3¢ K e F8 5 0O AR IC ™, 101 4 i 2 1 CD127
ik 5 FoxP3 R HAHC, WG LAY DI BEE T 40 i & 58
CD127, BT CD127 K 2 3k 7T B A FoxP3 1 S K il
Tregs FIARIE " o RIRI Tregs 24 15 ZM i Il CD4T
UL 5% ~ 10% . Tregs Z S5 PTTAMNE M %2 , 5
B B S e VR IR i LA SRS A Tt 52 S92
BV . ©BUESE Tregs 1514 22 529 1 R 1M IR
iy P B B U E MM R A Tregs BUR AR ALAT
P UL, SCHRHGE AN — o AAF 5 3 9 =0 A i AR A6
DRI 1B R 50 4 28 ik 28 DA B R A ML
CD4".CD4" CD25* CD127" Tregs HI%CE: K HFB T
R KT, R S I R RS R
1 MR5hEE
1.1 x4

R B BR R 2 RS B I R 2013 42 01 A 2
2013 4F 11 HWavin B 41 30 41, B4k 17 4, 21k
13 451 ; 4% 64(39 ~ 76) % o 1SS/ i T HA 54, 11 4
6, M 196, 73 HY . 1gG 17 4] IgA 9 4] 42 Y 3
B NGRS E SRR A 27 B 15 4,
L 1245, S AERS 59(44 ~ 67) % 525 51 TF 5 % IE
BAE 1201, Lot 13 4], 44 40(26 ~ 56) % .

1.2 SEEH R

FACSCalibur 3t 204 2/ . PerCP Fric i BR 4T A
CD4 HLik (FITC ARic i RPN CD25 Hifk (APC ARid
B BT A CD127 Fii 4k | PE Fric B9 BLPT A CTLA-4
CD95 .bel-2 J Caspase3 B LL K i 1l 2 . PBS #4014 [
FEBD A,

1.3 ik

1.3.1 KTk PR DU I s 428
AN 3 mL, RAE T I 24 h NG EAUG
1.3.2 CD4* T 4 Jfd . Tregs L 15l A Tregs JI& 2% Il CT-
LA-4 .CD95 Fik i B34~ (A B.C),
B PerCPHRICAYERBTA CDAFLIR FITCHRICH) T
A CD25 3t APCHRICHY ERFTA CD127 51445 20 pL,

SRIG A LB C3MNEMRUINA PEARIE Y[R ELAHH X R
PN IgGLRIEITHR) (BT CTLA-4.CD95 4420 pL.
3ANE ST N AKT I 2R HUBES M A I 100 pL. TR,
4°CHEEIFE 30 min, A 2 mLIFINZE IR, =k
JEIFE 10 min, 1 500 r/min B0 5 min, Bx_ LR, N
APBS 1 mL, B.0¥4 8 em, 1 500 r/min &[> 5 min,
B B3, I PBS 300 wL ALK
1.3.3  Tregs i3 N bel-2 | Caspase3 A% 50 46
B3 AU (DLEJF) 3 AR A PerCPARIEHY

FPT A CD4 i ik (FITC bric 19 BT A CD25 Hif4 |
APCHRCHY BRPTA CD127 HiiAR 4% 20, 34 4051
BT EERT R BUBEANE I 100 WL, IR 2], 4°C RO T
30 min, LA 2 mLIFINE , IRAT, EiREEFEE 10 min,
B2 8 em, 1 500 r/min B0 5 min, 25 FIFHK,
AT mL BB, 2R EHE E 10 min, ITA
PBS 1 mL, 1 500 v/min &[> 5 min, 225 L. K5
D.E.F =8EARUMA PEARIE 9 R BN AH 5C BT A
IeG1 ([A] B X HE) | BT bel-2 | Caspase3 45 20 pL,
4°CH¥3 30 min, A PBS 1 mL,1 500 r/min&5.(>5 min,
F F W, I PBS 300 WL BRI
1.4 Sileghbeg

K FH SPSS 18.0 Ge il k4 HT o T TR wats
PR ZH 0] Fb AR FH e K6 o A S 4B 2K FH Pearson AH
KM, P<0.05 WA G R R
2 #R
2.1 CDAT 4 5 A1 & i B~ A% 20 B i) L 61

WAL CDAT A o5 F1 i il B A% 0 Y L5y
(29.41+12.56)%, ‘B CR41 4 (31.13£12.38) %, X HEAL
H1(34.78+3.84)%. WIIHLH B BAL T HEZH (P<0.05),
588 CRA LTS TH27 2 5 (P>0.05) , B & CR 41
5% IR R e G 2522 57 (P>0.05, % 1) .

WG FEISS 2031 T . T3 cD4” T 40
AP JE A A% AH R A LA R o (36.32+7.24) % 5 T
(28.44+13.01)%, MIA L EAMLT T L T (P<0.05) .
TgG R H 3 CDAT 40 o5 &1 J&] I 2R A% 40 i ) Eb 3]
(31.52+11.87)%, IgA B 35 4 (34.5+9.08) % , Wi+ [1]
TGt EER(FD,
2.2 Tregs fi CD4T 4 A L il

W] 36 4 A1 J8 I Tregs/CD4 * T F {H Sk (9.34 +
4.74)% ; B 88 CR 41 R (7.31£2.10)% , 1E. % XF FR 41 Ky
(6.95+1.59)%. PIIHZH I & T B8 CR 4L FIXT RR A



842 W E B I R 2014 4F % 41 %% 1381 Chin J Clin Oncol 2014, Vol. 41, No. 13 www.cjco.cn

(P ¥J<0.05) ; ‘B8 CR 41 5 1E % XF B4l & 22 57 (P>
0.05). WIAAFZISSHr I 1 | T B HME I Tregs/
CD4'T HufH R (6.78+2.34) % ; M (10.57+5.21) %, 1l
mmE T LI, A5t # 5 L (P<0.05) .
IgG 14 F 3 A1 JE Il Tregs/CD4" HUAE 4 (8.79+4.26) % 5
IgA BUAMH Il Tregs/CDA'T LU AE 4 (9.83+5.45) %, i
ZTgit 25 (R 1D,
2.3 MM 3 Tregs L MYIHESr CTLA-4 [ 3K3A

WG 2 Tregs 2% 1] CTLA-4 43 F 1) 28 35 R (4.65+
1.68)% , T 4 CR 41 (2.83+1.72)% , %F HA4H Jy (1.64+
0.85)% , ¥IiA 20 W] Sk i T B A CR 41 (P<0.05) Sx) R
ZH(P<0.01), & CR A5 X5 B2 (P<0.05,42) .
2.4 MM B3 Tregs 1A CDS5 AUk

W6 4 Tregs 7 1 CDI5 43 F I £ 15 K (61.30+
13.0)% , & 8 CR 41 (59.65+9.68) % , %} H& 2H (58.79 +
9.53) %, & H IS¢ 2= 5 (P>0.05,%2) .
2.5 MM H 3 Tregs fi3% N bel-2  Caspase3 43 T3 15

W16 4H Tregs il 3% N bel-2 ¢ Y6 58 i (772.02 +
196.34) , 86 CR £H(597.39+126.84) , % HR£H (456.93 +

74.75) , WA AW v TR CR 20 (P<0.05) FiXT R
2H (P<0.01) ; B CR A5 T4 EZH (P<0.05) o #]
i 41 Tregs 4 il N Caspase3 [ 2¢ )t 5 B A (32.48 +
6.97) FIH & CR 2H (37.69+7.59 ) ¥4 B A% T~ %f FR 20
(53.15+3.55, P %41<0.05) , ¥IiH 40 Fli- i CR ZH 0P ik
£ (P>0.05,%2).
2.6 Tregs i CDAT 40 M 1) AG S 1 PRAR A B TP 3
FHIEE

Tregs/CD4"T HAH -5 37 20 248 ARG -1 rh o e
WA K SF 5 1E A 28 (7=0.373, P=0.043, & 1A) , 5
J) BE R RO AN TR A 2 (20,526,
P=0.003, 8 1B) . (r=0.693, P=0.000, & 1C) , 45 551t

Tregs/CD4 " T [ AH 5 Ifil 7 B 2-MG (r=0.072, P=
0.711), IfiL % LDH 7K (r=0.304, P=0.109) , Ifil JULEF{E
(r=0.006, P=0.975) , Ifil bR 2 7K F- (r=0.004, P=0.985) ,
YITCAH M. 1512 VD J5 R4bIT 35, Tregs/CD4”
FEABL Y6 YT I 00 1 356 P08 A0 R L 1) 5 B A O
(r=0.735,P<0.01, & 1D) .

(xs)%

Fz1 FLA[ESME M CDA'T ZABE EL511LA K% CD4* CD25° CD127'*"/CD4’ T LEEL

Tablel Comparison of percentage of CD4'T in PBMCs and CD4”CD25*CD127"" in CD4° T among these groups  (x=s)%

Group Case CD4'T/PBMC CD4'CD25'CD127""/CD4'T
Newly diagnosed 30 29.41£12.56" 9.34+4.74"

Bone marrow CR 27 31.13+12.38 7.31+2.10
Healthy controls 25 34.78+3.84 6.95+1.59

M (18s) 19 28.44+13.01¢ 10.57+5.21¢
I/1(1SS) 11 36.32+7.24 6.78+2.34

IeG 17 31.52+11.87 8.79+4.26

IgA 9 34.5+9.08 9.83+5.45

“:compared with healthy controls, P<0.05;": compared with bone marrow CR, P<0.05 ; &compared with [ /I (ISS), P<0.05

F2 BLHIE) Tregs BRFT T CTLA-4 F1CD95 RIXZE LU K be | -2 F Caspased Wi 58 & BY ELAR

Table 2 Comparison of expression of CTLA—4 and CD95 and the fluorescence intensity of bel-2 and Caspase3 among these groups

Group Case CTLA-4(%) CD95(%) Bel-2 Caspase3
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Bone marrow CR 27 2.83+1.72% 59.65+9.68 597.39+126.84" 37.69£7.59"
Healthy controls 25 1.64+0.85 58.79+9.53 456.93+74.75 53.15+3.55

“:compared with healthy controls, P<0.05;": compared with bone marrow CR , P<0.05
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A. The percentage of CD4*, CD25*, and CD127""/CD4" T was positively correlated to the malignant plasma cell ratio in bone marrow detected by flow cytom-
etry; B. The percentage of CD4*, CD25%, and CD127""/CD4" T was positively correlated to the sternum bone marrow smears with malignant plasma cell
count; C. The percentage of CD4", CD25", and CD127""/CD4" T was positively correlated to the iliac bone marrow smears with malignant plasma cell count;
D. The percentage of CD4*, CD25", and CD127*"/CD4" T from the 15 newly diagnosed MM patients who received VD chemotherapy was negatively correlat-
ed to the ratio of plasma cell reduction after the first VD chemotherapy.
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Figure 1 The correlation between the percentage of CD4*, CD25", and CD127*"/CD4" T and the malignant plasma cell count and ratio of plasma cell reduc-

tion after the first VD chemotherapy
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