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Study on the correlation among B cells, T cell subsets, immune regulatory factors and BMD in

postmenopausal osteoporosis
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Abstract: Objective To study the correlation among postmenopausal osteoporosis ( type I osteoporosis) T cell subsets
(regulatory T cells CD3+/CD4+/CD25+), B cells (CD3-/CD19+) , immune regulatory factors ( TNF-a, TGF) -B, IL-17) and
bone mineral density. Clarify the relationship among B cells, T cell subsets, immune regulatory factors and the occurrence and
development of osteoporosis, and provide molecular biological evidence for the diagnosis and treatment of osteoporosis. Methods
The dual-energy X-ray bone densitometer was used to detect the Lumbar vertebrae (L,,) BMD, the flow cytometry technique was
used to analyze the B cell and T cell subsets, and the enzyme-linked immunoassay was used to detect the immune regulatory factors.
Results The ratio of regulatory T lymphocyte subsets to CD4+ T lymphocytes in the postmenopausal osteoporosis group was lower
than that of the non-osteoporosis group ( P<0. 05). The peripheral blood B lymphocytes ( CD3- /CD19+) percentage was lower than
that of women in the non-osteoporotic group, but the difference was not statistically significant ( P>0.05). The levels of serum
immune regulatory factors (TNF-a, TGF-3, IL-17) in postmenopausal osteoporosis patients were significantly different from those
in non-osteoporotic women ( P<0.05). Conclusion T lymphocytes, B lymphocytes and immune regulatory factors work together
to regulate bone remodeling by influencing the differentiation and proliferation of osteoclasts and osteoblasts. Osteoporosis is closely
related to the body’s immune system.

Key words: osteoporosis; regulatory T cell; B cells; TNF-a; TGF-g; IL-17

TRz fnth TR IR T, SECE BPUHE
ER, BWUBOR T HIE A, 5UE & A . 3T 4R BT
G R RS S R G AR A A

EEWE: &4 BEERAH D E (2016]039)
= (EVEH : HiH],Email; zhmm5866@ 163. com



FEE RGN 2 2020 4F 12 A58 26 548 12 89 Chin J Osteoporos, December 2020, Vol 26, No.12 1733

AR, M2 5 BB A B T MERCR KT IR, Tl
Tf BRI AR R R T K A0 B 2 40
WP T N W S B R A
WA A0 M S S A0 A AL R AR R e
T A B LBk AR R e g R 4R R T ) AR
AL ERE .. AT AL B RERNES
BB A B 441 (CD3-/CD19+) | T 48 g -
BECET M T 4418 CD3+/CD4+/CD25+) fif /5 [ 491 1k
TR, 0 e AN 6] N 50 02 40 B A8 A A FF Ao 20
Y8 25 J5 H B A R R W T (TNF-o, TGF-
B IL-17) BYFFAEE 2502 J2 H 5 & % & (bone mineral
density, BMD) [ #H 5%

1R

1.1 %H

L1.1 BRRME  NERE KB ERT 2 M EB
BE P 50~70 B 48 4 5 Lotk 300 &, oF- B AR
(63.4£7.2)% . HEBREA T EIT VH B0 R
HUR 5 IR AL RE TC HE L HOIR 25 IR AL ERGE 7T H I
i yeg B i AR SY A HEBR B T B U s AL B R
FARE R B B B R GIT s HERR R A N
D7 FH R e fE B R RKCE 2 A . il 2l —
., 3% F 2% E Hologic Discovery WA KI5 %5 fF {46 ]
BMD, 4%/8 WHO ¢ T & [ Bi s 1 12 Wi b o, B %%
FEAR T [k 00 0 (B (2. 5 Ao 22 B2 W o B IR
Bifh . MG BMD Ml 45 5% W 2R H D M E LR E
FRGEARZEL [ 187 ], (64.9x7.6) & | FI 4 £ )5 4k & it
BiFAZH[ 113 {4, (61.4£8.5) % |,

1.1.2 2 Y #% 55 . 22 B Hologic Discovery
WA B 5% A, 36 B WL vg & Navios it 40 JEAX , 3
[ Thermo 22 w4 H BB AR R 73 M AR s DEEAR 1L H.
T & CD3-PerCP-Cyanine5. 5, CD4-FITC , CD25-
PE  H 488 70 AL 5T 5 CD19-APC A& M50, 25 1 B
ZHEAR LY (BUN) A BR A Bl TNF-o \ TGF-B1,IL-17
ELISA I o 2 180 & 1 A AR A=) .

1.2 Fi:

1.2.1 & % . % A 3£ E Hologic Discovery
WA BIE 55 B AR M) 32 2 % B ME WE 62 (L, _, ) BMD,
BRIFHLIE B AR E , W FRZ /N T 0.5%,
1.2.2 SRl RCAZ 0 S0 A Bk i 10 mL, o S
mL B} EDTA S(JIFR G0 EE, Fl T B 40 T 46 i 0 7
34,5 mL AR BRI Y H 2.0 0 BT , -20 CIRAF,
T S e a4 YA

1.2.3 et 24 M A3 o0 A7 bk L2 200 B S < ) R o = 4

HLACT 2 B N Hl I 41 8 B8 i k4T CD3+/CD4+/
CD25+1PE T 40 i .CD3-/CD19+ B 4 fi 437 .
1.2.4 Sy ERE R R SEE Thermo 24 A
4 B 3 AR S o BT AT E v SR R 4R I
TNF-o [ TGF-B1.1L-17 /K,
1.3 ST

N A SPSS 19. 0 BR {4 Xt 45 Rt 47 8031 0 47, 43
BT T 4 A BF B 40 B 7 A A R 3 B (TNF-u
TGF-B.IL-17) 5 & % FE R AH M. RSt Jr
BEX B K5, AR vxs #R,P<0.05 #
HESAFHITEE N,

2 HE
2.1 fg)aa s A 53R R 4 BMD Al
%5

#2 )5 H R AN H S AR S BB 4 BMD 2 &
BE ERARITEEL LE L
R1 HRZFEFRGRH TS RENH BMD &l 45
A (7xs)
Table 1 BMD test results of postmenopausal osteoporosis group
and non-osteoporosis group(Z+s)
415 FEAE (L., ) BMD/ (g/cm®)
BRBAE (n=187) 0.725=0. 089
B B (n=113) 0.819+0.093"

(j: " P<0. 05,

2.2 Y25 E T E P A5 3R B T A AU B A il
SV FE G I 5 SR M

o8 22 5 F BT AL A AN FE Tk B 48 B (CD3
+) GHEIPE T k400 (CD3+ CD4+) A4t 5484
JEAEE TR A EZ RIS FE L (P>0.05),
Y6 25 )5 B BTE AL A AN JE I B 3k I 44 il (CD3-/CD19
HESHETIEERRMA, AEFLHIT2E X
(P>0.05), W32,
£2 BHEHMASIERREMA T HHS B MK (CD3-/
CD19+) 4347 (w£s)
Table 2 Analysis of T cells and B cells ( CD3-/CD19 +)

between osteoporosis group and non-osteoporosis group( Zs)

o T 41 HWEIE T M B 41l
(CD3+)/% (CD3+ CD4+)/% (CD3-/CD19+)/%
BIRHMA (n=187)  66.198.13 34,7546, 37 12.9123.57
B RBAMA(n=113)  67.71£7.62  36.026.78 13.45£3.26
PE >0.05 >0.05 >0.05

2.3 f)n B SRR T AL A T
40 (CD3+/CD4+/CD25+) WEFF A 45 51 23 #r
o 25 Ji E T A AR T I T OO S A0 M
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CD4+T Jh U 48 fd 1) Ho 5y (6. 23 +£2.76) % , & Ji
BUPA IR T M T 40 M B oy CD4+T 3k B2 200 i B9 1o
B (8.63 +3.19)%, 5 HFHMH LB ZRA LR
R (P<0.05), W& 3,

R3 BRAMASEERBMAEE T T 4K (CD3+/
CD4+/CD25+) WHE#r (xxs)

Table 3 Analysis of regulatory T cell ( CD3+/CD4+/CD25+)

subgroups between osteoporosis group and non-osteoporosis group

(x+s)
. PR T 4102 ( CD3+/CD4+/CD25+)
26 .
TRt/ %
BB AAH (n=187) 6.23+2.76
EFFREBMA(n=113) 8.63+3.19
P{H <0.05

2.4 A2 F BE A A S AR B BT EE A 4 A g e
A F (TNF-o [ TGF-B1 . TL-17) #1045 5 1 %5
GERGOR T G M TNF-a K E5 Tk
BRI, 2R8I L (P<0.05) ;8 i
A I3 TGF-B1 KPR FAEHFmEMA, 50
it L (P<0.05) ;& BT A 4 i i T0-17 7K F-
SmTAEEREMNA, 2R A G2 E L (P<0.05),
TNF-o 5B #E (L,_,) BMD 2/ 4H % (P<0.05),
TGF-B1 5 M (L, ,) BMD 2 IF A% ( P<0.05) .IL-
17 S5JEME(L,_,) BMD 2 HAHX(P<0.05), WLF4,
*5,
R4 AZIEE RGNS IR BB 4 g R R 4 E T
(TNF-o ,TGF-B1 TT-17) 1 4% 52 L1 4% (75)
Table 4 Comparison of the detection
immunoregulatory factors ( TNF-o, TGF-B1, TL-17) between
the postmenopausal osteoporosis group and the non-osteoporosis

group(Z£s)

4 5 TNF-a/(pg/ml) TGF-B1/{ng/ml) .-17/(pg/ml.)
EREAA A 753.26+105.79 16.63£1.79 39,61+ 10.37
EHRBMA  558.69= 89.51 27.35+1.86 30. 83+ 7.95

P 0.00* 0.017 0.02°

" P<0.05,
£S5 BEHEMDH EFHEBEMBH TNF-o TGF-B1 TL-17 &5

BEME(L, ) BMD #9402 A
Table 5  Correlation analysis of TNF-a, TGF-B1, IL-17 and
lumbar spine (1.,,) BMD in the osteoporosis group and non-

osteoporosis group

K B R AR AL E[= iy

i H r {8 P r{d P{H
TNF-o -0. 439 0.01° -0.328 0.01*
TGF-p1 0. 246 0.02° 0. 391 0.02°
T.-17 -0. 437 0.01" -0.385 0.02*

ik P<0.05,

results  of

3 it

P37 % T 48 I ( regulatory T cell, Treg) /& T #H B
MM — AR, R KA L2 AIE 2K o 5
(CD25)CDA+T 4 i) — 245 40 S 6 ), o7 4 35 4L
VR AR T4 A ALK S PE T 52 55 5 1] B A B2 1
PR AR 4 22 5 B BT i P T S R P R
TP T AE ", CD3+/CD4+/CD25+38 5 ¥k T
A A A X B A PR R A AR AR L e
g 00 ) B B 0 L ) TR R A A IR AR i 4 D R
Y, EHTIASR CD3+/CD4+/CD25+E 5 P T 44 Md %)
B HAEMMEEN FE RS WA BRI — &
2 M [R) T A A, R B A R TR R AR

RERGEMEHAELZREZE T T, a0
JE PR FE I T — o (tumor necrosis factor-ao, TNF-o ) .55
AR E T-B(TCF-B) \H 4/ R 17 (interleukin-
17,10-17) %8, Hoip TNF-o  TL-17 55 7F 8% B 40 ffd i 25
B YA TG AL AR R R E T R R
TNF-o J& 43 5 2 ) B 40 L 30 TR, ] B 4
T 5 40 M T {4 20 R A 22 03 4 R AL 4 Y
A5 035 REL A0 B A T G R AT 5 T A
2 T 4 RRLRIT AR A0 L 00 2 5 B R A 0 AL BT AL R
BO“TF T 4 R, i M-CSF ., IL-6 . IL-11 . RANKL
) B 4 O R AR 40 M A B A . LA, TNF-o
Xof JAU ST B 0 L ) R I A 2 RE A A E AR D, TN -
oo AT [ B A0 R0 ) B 0 M L R A B o, 1
SRR B 4 M B T i B i A A R A e g st
TL-17 S A2 75 B W U i 40 B 5 5, TL-17 B8 T 82 300 9%
T 241 B 53 A, 400 6 B At L o A, B0 o B 2
L, 38 0 A% 40 B 4 W RANKLE' ) g7 v &
(osteoprotegerin , OPG ) ) 434 , fii RANKL /OPG I,
TE3% R, e SR A A 2 AR . TGF-B 0
200 T AT, R T B U DX R B TR . TGF-B &
H5E5®REWIEE, M EHEERE BE TR
AR . TGFB i 58 K& B A& & B AEH,
CIR ) | R=s2y: 2

Bk 40 g — 07 T 0@ A 43 W TGF-B ki 5 i
HMPEE T, 2 OPG 1 E 2RI, A 1
T 40 AT, 32 % B WA B o OPG K, ke 1 il
B A 0 B S R SR A R A

T 46 i S B A6 B 3 3o =2 vl T B A Al 1 A
B REM AR E P R EEEER., 24,3 F
2z J5 B B AN B E T A0 MR B 40 A A
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7 AR G T A R T B R B . AR SRR T
T A0 A (IR 5 P T 40 CD3+/CD4+/CD25+) Fll
B 48 ffl (CD3-/CD19+) 54 H F ( INF-a .
TGF-B . IL-17) Wip ] V5 I % B o2 i b & A= L kR (1 52
P R R T VNI EY == il R /A IR KR M N
M #F 7 CD4+T 3k 2 40 Bl 49 Bb 51048 T 3F -5 BT B 4
H(P<0.05) 452 J5 B JEBRAMAE 20 PE R 1 M T il B2
MM AE EH B, WY T HEEE
Y G H RGN RE KBRS R BA EER
YER . %5 & B A 4 40 A I B ik & 40 g
(CD3-/CD19+) A 43 AR THE B g #A 4 oo, {3
ZRIGI ¥ B L (P>0.05) , B 5 H TG AE
MG R R N (TNF-o \ TGF-B ,1L-17) 7K 3F-
SEERBMTEZEFHE, L2558 RHm A im
15 TNF-a IL-17 7K P8 FHEH B AL 20 (P<0.05) ,
TNF-o IL-17 5 JE#E (L,_,) BMD £ fi # 3% (P <
0.05) ;B FE B A 20 3% TGF-B1 /K AR T 3E 8 i B
FAZH (P<0.05) , TGF-B1 5MEHME(L,_,) BMD 5 F 4
% (P<0.05),

Bozec UG T AL T A B EE S H
AH G EE I (0B I B b A 58 R PE B AR I E A
NGRS R B 40 ML TR Y A3 L . R PR Treg 48
H AT LA & 43 95 40 i R 7 TGF-B L IL-10 , IL-4 %5 3k
P TR AR AR . Treg ZH Mt mTE ST AN B ME T
Tk B 20 B R ( CTLA-4 ) 8 7 B 40 B 19 o4k, e AR
CA IR NN ZER = i R L 3= 4 i O s o
WEBE IO T RSB R R E R R
GeAsAk, R4 4 )5 B BB A AE Lo e T ik L 48
HiL B Ik A M A E B W AR AR B B AA A T Ik 4
Pt B /b, B K L 4 M T . SC &
KRIMH THRES WD, S 50 RMNK T.B
T 5 4 A AT 3 AE K, L B R IR BE R F TNFa
%, BB A VR T R R R A A SR
B A MR AT AL, 2 BB TR BORR B I 2 TR
ISV R, A SRR RGN, L% Y R
A 4F S ZH AEME SD R BRI T PE T 48 A iy BIF 58 3R W,
Treg ZH Ml (5 CD4+T 40l & 53 b 55 % 8 £ EH K,
B Treg $Ui A 4 HL3G &, B Wl sl 20, B 25 B T
B WFSE-" W], VR T 2 MO0 I U 2 A R
R, MEM R W L E A Treg WEE LK, Pacifici R
2200 g ) B BT I /0N BR B T 4 5k 4 R 5 15
BB T Lee 251" & BLON S YT BR /NG T 40
Lk B N REBHAE B i F M F AR 18 s T 4
EEEESEYNOIERSEES.

Onal 2" BB 92 2 B0 B 4 76 IE % B
T2 R PR AR AR 20 (B A it 3R K7 T [, BT 4
B 2 B > Ak Breuil 281 WL B 4 2 ) R
Fiba B B B0 M B B il S
BRI, LiZ™ 2B T Wk 0 7E 59 4
Brig s 4k, R A i 2L 3 o F Ak CD40 L 5 B
Wk EL 4 R 1 CD40 454, AT 2 B 98k 5 4 A X
OPG {7 . G T Wk 40 LGk , 5% 6 CD40 Al
CD40 L B3Rk, /MK R I OPC W, 175 & & T g
B, 2] T B I I 20 AT AH B A B 5 0, AT
EEREE TR R EEEEN.

IL-17 EZ B 5B T 4008 17 (Th17) 43 ¥, IL-
17 5 5 0B 20 MO R 2 R AN M RN AR 48 B R
RANKL 2k, M T AR 2E 8% B 40 M 40 4k 5 48 51
CI 4" By R 1L-17 B 5 T 44 5 & i 5 ¥ 1
R, IL-17 s 2 A w B R Lk
Tyagi %' () F 583E B, MEVE R B 2 3% S 1L-17 &
Y, SRR - 200 PR 1) 3 Ak, 7R TS 0 R HE SR (E2)
RS B B A O EB R B2 5 TL-17 R R
B R B B — A B IR e R R L] . Talaat 22075 iy
BFSE 0B Th17 40 fi A0 40 i B 7% T1-6,10-17 | IL-
23 FhoE, AT PE T 408 (Treg 40 A ) A1 4 Mo PR -1~ 6%
IL-10 TGF-B B&MK, W B R R E kR AAE
ZAER S

Y ER B Z B, TNF-o {2 3 OC R {4 41 A 19
AL A A OC BT 1 , B OB B4 B Bl A AR A
OB HIIRE, 4R H W 0, 76 46 28 05 4 TR B WA E %
TR AR . A5 KW, TNF-o 422G
BB ANAE B F P W E B R, TNF-o 7] 38 & J00%
NF-«xB £ #f RNAKL % 5 RS a5 H AR il . A
2B U BB R, 4 RS RIS R A 2 )
BB H M E TNF-o F1 1L-6 /K F21 0 B 5 T 1F
WL LR BB, R TNF-o f 1L-6 7] 4E I F
BB R, 0 W A . Zhu S 45PN X TNF-«
5 DR 5% /0 B 330 BF B R 5 i AX  YT BL A e
YE RS BR , TNF-o 3 PR %) i B vl 2 38 1 0 R i
4 g A5 26 2 A ( Runx2 #1 Collal ) ) mRNA ik, I
TR B B 40 M AE 2 mRNA 3 £ 8 e M W R T
(TRACP) K54 )8 % i 9 (MMP-9) FI4H A &% 1
B K(CTSK) 23k,

TGF-B fie i 5t B 4 M ¥ 56 | 53 fk., Selvamurugan
2 U B R B TGF-B {5 5 15 Sk 42 4R 2 B 40
b, JRCE T i T R, XS ST M
BRZE B HNILAX AR A48 TCFR1 Kk
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R B85 RN MV R A2 Mk B T RB AL I ¥ TGFBI
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1 € S O D2 W7 N e <65 I = o 1 3 | o =2 g i
b PE, AN I B 9k O 48 g (CD3-/CD19+) 5 43
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