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Relationship between Bone Marrow Mononuclear Cell Treg, Th17,
Serum IL-6 and IL-10 and Clinical Stage and Therapeutic Effect
in Patients with Multiple Myeloma*
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(Department of Hematology, The First Hospital of Hebei Medical University, Shijiazhuang, Hebei, 050030, China)
ABSTRACT Objective: To investigate the relationship between bone marrow mononuclear cell regulatory T cell (Treg), helper T
cell (Th17), serum interleukin-6 (IL-6) and interleukin-10 (IL-10) and clinical stage and therapeutic effect in patients with multiple
myeloma (MM). Methods: 60 patients with MM who were treated in the first hospital of Hebei Medical University from March 2016 to
December 2020 were selected as the research object. The levels of bone marrow mononuclear cells Treg, Th17, Treg/Th17 and serum
IL-6 and IL-10 in patients with different Durie salmon stages were detected and compared. All patients were given routine treatment after
admission. According to the curative effect, they were divided into effective group and ineffective group. The levels of Treg, Thl7,
Treg/Th17 and serum IL-6 and IL-10 of bone marrow mononuclear cells in the two groups were compared before and after treatment. To
analyze the correlation between Treg, Th17, Treg/Th17, serum IL-6 and IL-10 and Durie salmon stage and treatment effect of MM
patients. Results: The levels of Treg, Treg/Th17 and serum IL-6 and IL-10 in phase III group were higher than those in phase II group,
and those in phase II group were higher than those in phase I group (P<0.05). The levels of Treg and Treg/Th17 in bone marrow
mononuclear cells and serum IL-6 and IL-10 in the effective group were significantly lower than those before treatment (P<0.05). After
treatment, the levels of Treg, Treg/Th17 of bone marrow mononuclear cells and serum IL-6 and IL-10 in the ineffective group were
higher than those in the effective group (P<0.05). The levels of Treg, Treg/Th17 and serum IL-6 and IL-10 in bone marrow mononuclear
cells were positively correlated with Durie salmon stage and negatively correlated with treatment effect (P<0.05). There was no
significant correlation between Th17 level of bone marrow mononuclear cells and Durie salmon stage and therapeutic effect in MM
patients (P>0.05). Conclusion: The levels of Treg and Treg/Th17 in bone marrow mononuclear cells and serum IL-6 and IL-10 are
closely related to the clinical stage and treatment effect of mm. Detecting their levels can play a certain role in evaluating the clinical
treatment and prognosis of mm.
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2 M (Multiple myeloma, MM )2 8T -4 H ¢
SR , LSRR S SR A L S i 1 AR PR B T R A R AR 1
BEE(M R DB R, A TAEA LUK HIT S B 40 ik
B TR ANRDY, MM RN EE 4R, &I L
FERIE , X HR A S A e 2 U R K. B AR IR ]
MM B F R PR — e R 1 SR BB A , VR M el S i
i 32 {994 5 T 40l (RegulatoryTeells, Treg ) FIAE AT %
A B T 48H (T helper cells, Th17) /& 436 A [E Y I T
YUREERE , FENUAR e i R R I E EEEH, SR . A 8%
PEMPOR N R A R FRBEVIAIE  J3 A TR 5 B, MM 2 i A%
BERNALAEO S SR EF RE RS H . NN =
-6(Interleukin 6, IL-6 )J&—FI Dy RE) VZ () Z R HEAH LA+, 7E &
i SN T A7 T A A 1 4/ R -10 (Interleukin 10,
IL-10) 2 —Fh Z A0 IR . Z TIRE R AR+, 2 5 48 1 B o A
HPER N7, HATXET Treg Th17 IL-6 IL-10 5 MM %45 %
JEMIE R AT 2R, ARSI MM B BE %
Yl Treg  Th17 K Ifi i IL-6 IL-10 55 I IR 4 K id 97 50~
HISEER, LIWIH MM I ARG PRS2

1 BORERI T i3

11 —fg&E#

PEFE 2016 4 3 F 2 2020 4F 12 AL ERHRS# 5 —BE B
WA T MM (4 60 FIARTIERT 4 . ARSI (DS MM 1)
G RIS WIRUES s ()T AEAE >3 A 5 ()T M) T
AN SRR (4) AT 1 A AR T I AHIERYT - HEBRR
HE: (DZMENS MY (2) B B et B AL gt el L
MR R GEEIR A 5 (3) A I AR 5 (4) G LN T fE
BefdE . 60 5l MM e, Bk 41 6], Lotk 19 6154544 32~76
% TR (53.4645.73) % s 91 & 47 1), 52 K 13 1. H 4
Durie-Salmon 43 IFREC 34 THHZE (XX 20 i TO0 3420, T 120
19 5] B3¢ 13 B, 2otk 6 il 4k 32~74 & P H4F1% (51.38+
6.12)% 91k 15 ), B K 4 4, TUHAZH 23 5], B 16 B, Lotk
74 S 33~76 % PR (54.1245.97) % s W1R 18 4, &2
K5 T 18 45, B3k 12 40, Lotk 6 il 4% 32~76 %7
AT (54.81£5.46) 45 W1k 1441, Bk 4 H. AR
Durie-Salmon 43 1 =40 A FE MR AFRE W)k / B K S5—%
PR B 22 T S0 H R X (P>0.05), BA AT otk FramisT
NG 12 B AME R, AR T 2 U E R R 225 — R e e 2L
ZA ST .

1.2 Ak

12,1 38T AR SHBITIREY, A MM B3 BRI 1
T AERFK LR DA R ITRRD R R A IE AR IR R
HIGIT FBOTiRYT -

122 FFHAIER A

9T 3 A A GRS R SR BT RO, S ARG - I AR M
B B 1] 5 B k3 A B A S A AR T 2 B AR 7R
ARl BB A N B AR AN <5% ;R A 5k e ]
FE HLUK PR LA B A WS AR A B 58 2 fidbnfE, 1l M &
TR 90%F1 R 44 <100 mg/24 h {H X35 3| 58 4 il br
e, I M B H FRE2 50% .24 h JREZEE N REZ 90% R 4H 41
WANEIE AR /N2 50% 5B AR A6 BB s gk ek s R 2%
fiff < TR A FE R O A R A N o T AR 58 4= SRR
BT LR B, VAN B TT R R G i iR YT IEAL, 1A
RICERA

123 BRAFRE A MM BEHT ARG X857 3 A G
FREEERE 2 mL 3 RS kI 5 mL, 435 & T e L8R
(Ethylene Diamine Tetraacetic Acid, EDTA)FiEERAT  , B Fabr
A% T RGBS A% A M Treg  Th17 ZKSF,  IfBEAR FH T 46
IL-6 IL-10 /K7, ERENRASIS#E, T 2 h Wik,

1.2.4 SEES LM Treg , Th17 & RAG R4 (E
[ Cytek fift DxP Athena 1L-3L %35 240 {3 ) K6 00 - B A%
YA Treg . Th17 /K-, Treg: & A4 H BE S LM, 4 41
B REIRHE R 1x10° A /mL; BUAH ML BRI 100 L, 2743 105 17
T KBRS AT A, % R A I LA 8 m A 20 pL 1Y
CD4-FITC Hii 4 G T 0 50 8 B /R R B < i >) A BR A
AL B 100 I3 /), LA oI 5 wL ) CD25-APC $i;
RHUMN BB E YR AR BN R E, Bk 810253-50) , %f 4
JIA 5 pL 9 APC [ # 1gG ik, R EHEREEH FIFE
30 min f5 A A il (R HR BB A RA R,
AAT Bioquest, ¥iA% 10 mL) BE&A, B 250xg B0 5 min
(3000 r/min, LB 042 10 em) , B EF LIEE, FH
SR E B, RS AR A | mL R, AE R =
FEE TIFE 45 min, I E 5 FHUH A0 G (028 Wil ki, e
A 20 pL 1) Foxp3-PE Hitfk (HUMIEERFA: WA B 03 A R
Nl Bk 815002-50), % BRAE N A 20 pL % PE [M]# IgG #i
W EREEZRTE 30 min, FFRAHMUEE Treg K ¥,
Th17: ¥GH R 1x10° 4~ /mL (9888 B4R 43R T 12 fL
M, AEREFIARFL RO A B e i ( TV R RS SA BRA D,
Fét sigma, A% 5 mg)50 ng/mL . B8 K (LW A TR
YT, A sigma, BUAE 5 mg)1 wg/mL FIEERERE R ( RIFZ AR
AR, i sigma, Bk 5 mg)2 nmol/mL, £ CO, H5 54
TSR 4h(RLE 37°C) SR SR S DY IR , A3 A 2
Fx FRAE, BRIs, H 100 L 2% il E R, JE5R R Al e 4 A
XFHRAS A 20 pL CD4-FITC & IR E 30 min(F & 4%
PR ), DR BT VE IR AT Treg (208, A4S
A 20 pL 19 IL-17 Bk CEERERHA RA A, b BioVision,
M 5176-100), XFHRASMIA 20 WL (1[F% 1gG PiikTEms =%
L FFE 30 min, AR Th17 KF, U Treg,
Th17 /K35 , & Treg/Th17 K¥F.

1.2.5 1% IL-6.IL-10 #& M (il k54 7E 2000 r/min T .0



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol22 NO.14 JUL.2022

- 2715 -

10 min, 473580248 8 om, UL JZ LT 2R FH IR 5 128 1 B 32
K TL-6 . IL-10 7K, TL-6 ELISA i#] & GR7 &l Tt 5t X
SN B B A BR A ] ), TL-10 ELISA 37 & (G & T
PR E YRR R A F) o KR R g R R
PR A U TR
1.3 &it=ZFHE

AR FE T A5 S 50 Bl Y R T SPSS25.0 #EAT G i b
B, Treg.Th17 . Treg/Th17 IL-6 1 IL-10 /K P28 %kl £
BRI A, A AR E 22 Coes IR, K050, 240
R FH B 2205 2250 0T, TR RS AR FH o 52 W i 8500l

Z5Hr; SRA Spearman AHICHE 3T BT BN RZ AL Treg
Th17 . Treg/Th17 } Il IL-6.IL-10 5 MM # # Durie-Salmon
O3 GBITSCRIAIEE, DL P<0.05 NERAEGIHE L,

2 R

2.1 AEISTEAA B ZLERE . B FIEHR LR

MM & 5 i 5 A% 4 MY Treg Treg/Th17 JIfi i IL-6,
IL-10 7K-F- T4 T 104020 T2 7 TI4E (P<<0.05);
HRHEP AN Th17 KP4 4 LR ZE R gt E L (P>
0.05). PEULE 1.

% | REISHIE SR M SRR B ()

Table 1 Comparison of mononuclear cells and serological indexes in different stage groups(xzs )

Grooups n Treg(%) Th17(%) Treg/Th17 IL-6(pg/mL) IL-10(pg/mL)
Phase I 19 6.32+1.18 1.73+£0.26 3.65+0.58 7.83+1.17 41.27+9.33
Phase II 23 7.94+1.12% 1.77+0.28 4.49+0.81%* 13.28+2.24* 82.75+£17.36*
Phase III 18 9.28+1.76%* 1.92+0.32%* 4.91+0.52%* 22.46+4.38*" 120.46+27.48%*
F - 9.362 0.874 4.763 74.359 51.489
P - 0.000 0.763 0.000 0.000 0.000

Note: compared with phase I group, *P<<0.05. Compared with phase II group, “P<<0.05.

2.2 FEFHA BN LM, IEFIEIRER

RYTHT, B RER X AN Treg Th17 Treg/Th17 K ifil %
IL-6 . IL-10 KA RN S T A LB 2R G2 L (P>
0.05); ARAIRIT G H AN Z AN Treg Treg/Th17 K if i
IL-6 . IL-10 ZKPAEYT R WAL (P<0.05),Th17 K44
SR AR AL (P>0.05); TCRUH B BE A% 4 ML Treg,

Th17 . Treg/Th17 J IfiL3 IL-6 . IL-10 /K V- 567 AT LA 25 5 6
Giil2 L (P>0.05); Y7, BB %40 Treg,
Treg/Th17 K Ifi3 IL-6 IL-10 /K V- JEsk 4l i T8 3kl (P<
0.05), Th17 /KA %415 TCRUA L 2 F RS 4a L (P>
0.05), W% 2,

& 2 RNETHA LN ZHH ., MEFIEIREL R (25 )

Table 2 Comparison of mononuclear cells and serological indexes in different therapeutic groups(xs )

Groups Time Treg(%) Th17(%) Treg/Th17 IL-6(pg/mL) IL-10(pg/mL)
Effective group
(nd3) Before treatment 7.76£1.59 1.79+0.25 4.34+0.73 14.22+1.64 80.67+20.14
n=
After treatment 5.83+1.24* 1.76+0.22 3.31+0.64*" 4.27+0.85** 33.48+8.73*"
Ineffective group
(=17) Before treatment 8.01£1.72 1.83+0.31 4.38+0.78 14.54+1.81 81.58+20.56
n=
After treatment 7.69+1.66 1.81+£0.29 4.25+0.81 14.38+1.68 94.87+22.54

Note: compared with the ineffective group after treatment, *P<<0.05. Compared with before treatment in the group, “P<<0.05.

23 HEXESH

B BE P AAZ A Treg Treg/Th17 % il 7 TL-6 IL-10 7K 5
5 MM 3 Durie-Salmon 43 R IEAICIC R, HIRITHURE
FFI KR (P<0.05), HEERANZYM Treg Treg/Th17 K Ifil
35 IL-6 IL-10 /K -/ = , MM £ % Durie-Salmon 43 B 48 55 , 14
I AR R 22 . B RE SRS AN Th17 K5 MM B 1
Durie-Salmon 43 &Y TRCR TG B A (P>0.05) . I
3,

3 38
F T MM i 40 S U T B S 4, R L

K MM 5% B ik E4HARIRE I, i A0 R e i
R0, T MM R R P 05 20 A BB PN S B B, 2 i
BUA T B M A FIEE D) RE R , ZBURH A Z R MR
PEUE RS AR B B AR . i MM HLARE
WAHIERRE A2, SR BURE A AR R YE
Ko BT MM BRI & 2%, Kbl i A B , 451 RTAR YT
BB IATIUG DAl SRR PRIAE

Treg 4 it 2 CD4'T kL 40 1) — S WERE, Th17 /2 CD4'T
IR A BB A, Treg \ Th17 4t f&R5% Thl I Th2 4 g ff
AN I3 — X P 40, Treg 40 il 55 2k BEHL I CD25
%% 53 K- Foxp3 , 78 Gy 2 i Hh B S i i 52 40 il 328 o7
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Table 3 Correlation between mononuclear cells, serological indexes and Durie-Salmon stage and therapeutic effect in patients with MM

Durie-Salmon stage

Therapeutic effect

Indexes
I, I P
Treg 0.673 0.000 -6.885 0.000
Thl7 0.085 0914 -0.102 0.827
Treg/Th17 0.762 0.000 -0.744 0.000
IL-6 0.736 0.000 -0.737 0.000
IL-10 0.812 0.000 -0.864 0.000

W ETIRE, GRS ELEEMIH] CD4' .CD8" 4%, [W] At ml LA 33 47
WA IL-10 FEAbAE A B B AR e 4U A s 5
5T 0 Treg 2 JLAE G v /R T 3222 3300 Sy Jih e 2
i 1) S e kIR AN A FIBREE . AW IIESE , SR AR
MM BT Treg 4HffIbR1C4) Foxp3 F1 CTLA4 13Kk
HSE TR MM B E R N AELE Treg 4IRS L AT BE T UE D)
REAYTR O, Th17 4Uis Skl IL-17, alif S iR SR AL I 1
o JL-1 IL-6, KA - B W A0 i A v 3 PR S5 9 7 K
HE IR R SRR TR AULAZ &, @ 1 98 35 b ks 40 g
1Az BRI S B F 77 Ak S S RN R B R R AR S R
JEUSPL SRR Th17 20 e S b AR R AL S8 2k
43U IL-17 £ 3 MM [l 240 Mo 34 G814 i s 3 A B e g Dihg,
MM F8 Th17 20 Lt (8 & 0 T PR AT s ph R PN e 2 i
i BRI TL-6 73 ThO AiffI [ Thi7 B4 28, BHREICT
MM 8 # Treg . Th17 & Treg/Th17 BB 57 45 FAFTE 38K 25
5, VFIE SR SY R MM K A1 E I Treg 21 b B REAR,
Th17 ELfi 5, Treg/Th17 B R, AR P ER MM B
# Th17 i AR SRR IR b T 5, HHERHF
ROR-yt mRNA FHXJ 35 b i F X IR . 3 X Fh 25 55 vl g
B THEA I MR S PG B o AR s , MM 25
PN MM Treg . Treg/Th17 7K 3F-FE %5 Durie-Salmon 433 fit) 1%
FE T VAT 5 B B MZ A Treg  Treg/Th17 /K- JEak4H
e VAR, HARERIRIT IR & 3R % 40 M Treg Treg/Th17
IR IE T 1 B SR RAIG, AH Sk 4 M i A B B A 40
Treg.Treg/Th17 /K5 MM f 3 Durie-Salmon 43 # &2 1F A1
X, HIRITROR R UAEDE . $8 MM R F IR N FELE Treg/Thl7
AT B0, L A 7 B R 5 g o SO 0 R T A0, S
RIBTFRCR . HITRATI , B Treg Treg/Th17 /KF-A
BT MM (835 55 F0 87, f2 i Treg/Th17 A4 AT (e AT LIAE
N MM (i —Fp e ik .

IL-6 235 A T 403 K i AF - 40 M = A ik B R F, S —
BT A A o3P LA B G2 06 1 A A PR, ZE LA m]
R iE B 4G L FR I T QA BSTE , 76 R0 N I i A
FEMED, FEHURLT MM &4, IL-6 A i MM 4 ig FilE
REFE DTS DL F AR sl S5 i B R0 2, TR MM 4
JL 43 0 S R BE R B 1, 5 R ML S g5 L B B 43 24,
IL-10 J2—Fh 240 . 2 Thae o 4 87, BA T Qi id A4
KA IEANAR LTI BE , FEATLIAR S P B0 A G i g Hh % 44
FEAEFHPIIL-10 26 Th2 0 SRA% A0 A K 0 Ak B 4

AP, Ty T E Al O B A LT S A S AR, 55— T

A AR R I DA T A R e 4 i 592 B S A 1k 3 ™, 9k 1

25 MM RIS #EIR S RE . HAT, 22550 T MM 5 IL-6 CRRY

W2, 56T MM 5 IL-10 AYRIFSEHZ AR Xk 2

UL FHORMFFE 0 [ 78 MM BB LY IL-6 \IL-10 JK-F-44 5 T

R RRXT 2 o ARBTFE o, B MM iR 20 i i K 73 5]

Durie-Salmon 43 #H (9384 55 , L% TL-6 . IL-10 7K V-84 & 1697

JE ML 1L-6 IL-10 ZK-F- o4l s TR, HARENGI A I

15 1L-6 IL-10 7K F-H6 7 B DL FEAR, AR SCHE A S 13

IL-6 . IL-10 /K5 MM B34 Durie-Salmon 433 2 [F A6, 5k

FRCREFAMIC, XK, IL-6.IL-10 2 5 T MM Ji5iE i it

i, 5 MM R 7)™ B R B TE AR G, TR BTG It 375 TL-6,

IL-10 7K-FA7 B TG IR AR AT 78R o

25 ERTIR MM (B A7 TE Treg 4l IL-6 IL-10 S K3k

1% 0L Hl Treg/Th17 A1 2 7 1% C , Treg  Treg/Th17 IL-6 ,IL-10

K5 MM g I PR S IE AR OG , 53677 RCR B ARG,

S0 K 00 B BN A% A B Treg Treg/Th17 K 7 K i ¥ IL-6

IL-10 KP4 B TR HEIR RIG S 7 BCR et Treg/Th17

P RO T 98 A S 0 P RE T LIS MM —Fhia T iEU .
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