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Effect of T-lymphocytes on Cell Proliferation and Osteogenic Differentiation
of Bone Marrow-derived Mesenchymal Stem Cells
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Abstract  To investigate the effect of T-lymphocytes on the cell proliferation and osteogenic differentiation
of bone marrow-derived mesenchymal stem cells (BMMSC), the bone marrow-derived mesenchymal stem cell was
co-cultured with T-lymphocytes from the sham, OVX group, sham+anti-TNF-a and OVX+anti-TNF-o group. The

MTT method was used to analyze the growth curves of BMMSC. After osteogenic induction, calcium nodules were
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observed by alizarin red staining and alkaline phosphatase staining. The expression levels of BMMSC osteogenesis

related genes, for instance, Runx2, OCN were measured by RT-PCR. Compared with sham group, the proliferation

capacity of BMMSC in OVX group was declined, and the osteogenic potential was decreased. Compared with OVX

group, the proliferation capacity of BMMSC in OVX anti-TNF-a group was increased, and the osteogenic potential

was enhanced. The results demonstrated that T-lymphocytes might influence the osteogenic activity of BMMSC

by inhibiting proliferation and osteogenic differentiation under estrogen deficiency, which might be related to the

increased expression of TNF-a by T-lymphocytes.
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P, WROELLEIRT A5 55 5, PBSUE21, 4%
% 5% FEE [ 52 30 min, PBSYL3, 2 I Gl i AR T ik
& U B S, I ABC2P/NBT L AE L & i Kol
PR R E
1.11 HRAEEEN

FBMMSCEL5x10% LM T-64LAR, Frdi it s
FLJEK80%HT, i AshamZH. OVX4H. sham+anti-TNFa
4 K OVX-+anti-TNFoTH#k B 41 oG & A 1x10°/4L) 5
BMMSCILE F5 . Wiy 35 T T 75 3, W SR
%7 dJ5 35 S, PBSYR2E, 4% % 5 WS 5, N
i AR O B/ SR
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Sham OoVX

E1 shamB5O0VXERRE T o =4 EFE
Fig.1 Metaphyseal 3D reconstrction of sham mice and
OVX mice
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*P<0.05, 55 9N SLUTERZH (T 40 ) LL 4R
*P<0.05 vs OVX group (T cells).
B2 BBk SefE A MshamZBFNOVXLE AR TSt B4R TNF-03% 1%
Fig.2 The level of TNF-a in T lymphocytes in sham
group and OVX group by ELISA

#1 ShamfAFOVXAERT FRRIRESFSH LR
Table 1 Metaphyseal morphological parameters in sham and OVX group

#19 HARR (%) H/NGEJE FE (mm) H/NGEH R (1/mm) B % FE (mg/cc)
Groups BV/TV (%) Tb.Th (mm) T b.N (1/mm) BMD (mg/cc)
Sham 20.13+3.24 0.68+0.07 4.61£0.40 409.80+21.55
ovVX 4.95+1.29%* 0.08+0.02** 2.82+0.70%* 260.45£18.79*
#P<0.05, **P<0.01, %jshamZfl HLA.
*P<0.05, **P<0.01 vs sham group.
Sk e — s —— Control group
Fz2 BRI —REk T
3 —=— OVX group
Table 2 The level of serum estradiol .
2.0~ —— Sham+anti-TNF-a group
4 Ell DAR=N =3 )
a3 HE I FHERR —s— OVX+anti-TNF- group
Group Number Serum estradiol
154 ™ Sham group
Sham 10 48.88=17.89 S5 N
ovX 10 10.44+3.80* 3 #
#P<0.05, 5jsham41LL4% . S 101 *
*P<0.05 vs sham group. &
> N I NS " 0.59
g NgE b, HAES: R MPIREE R Wr 2. OvX4]
by sham 1 B 1 JE A SR, B AR 3L oo
. L I L L)
(bone volume/total volume’s, BV/TV). /N3 & JiE 0 2 4 6 8

(trabecular thickness, Tb.Th). ‘B /NF2#(iE (trabecular
number, Tb.N)FI'& % [ (bone mineral density, BMD)
ZE WA G 5 (P<0.05). LA g5 R R, 5
LGRS 1/ R DU B AL i e D (BT 1. 2R 1)
2.2 IMiEMEEEKENE

PIBRFAR—H G, OVXAL/ By — B K
BFR T shamZ1(P<0.05), 22 743 Guil 2 L(£2).
2.3 ELISA#QTit BRI RIATNF-a

ELISAKS I %2 7%, OVX/) BTk B2 41 g 36 ik

Time (d)

*P<0.05, 5N HLDIBRAILLE, *P<0.05, 55 U1 LY bR -+anti-TNF-a41 Lk
2, #P<0.05, LT AR
#P<0.05 vs OVX group, *P<0.05 vs OVX+anti-TNF-a group, “P<0.05

vs sham group.
B3 Ttk B4R BMMS CIE5E HI %0
Fig.3 Effect of T lymphocytes on the BMMSC proliferation

TNF-o/K - Fesham4 /)N {3 T 51 (P<0.05), Tk
il 5 BMMSCHLE7 7240 1 MU TNF-a/K~F 4 sham 41 T
WREN A Rk B 53 25 7(P<0.05).
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Control group

OVX group
El4 WMEHERIEAELSR
Fig.4 Alkaline phosphatase staining
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TN
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El5 #RARBER

Fig.5 Alizarin red staining
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41 I Nanti-TNF-o)i5 34 58 8 J) #isham#l 2 3 2 =
(P<0.05), OVX#4] 7 in \anti-TNF-oJ5 3 5 fig 11 8¢
OVXZH i 3 1 9#(P<0.05)
2.5 WMHHBEELEER

Bl VR B IR e e (0 S, XA, sham4l. OVX

2. sham+anti-TNF-a4l 2 OVX+anti-TNF-a 1. 41 4
JHL 3 R IS S T T 5 U P 7 48 i, sham 2 S
I E D> T AL ORIk 40 i), F HOVXEZLFH
P40 i & /D T-sham4, sham+anti-TNF-o B 1 i
R I 7K 1 e sham 4 — € $¢ 7. OVX+anti-TNF-a
Ji B R Tl 7K ST 5 O VXA BH S 4 = (1 4)
2.6 FERLOFEEEN

ShamZH T3k (41 il 5 BMMSCHt: 1% 7% [A] i i i
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"P<0.05, 5 UL UIBR AL LL AR, *P<0.05, 5 51 LBk -+anti-TNF-04l
ELAL, #P<0.05, ST AR AL
fP<0.05 vs OVX group, *P<0.05 vs OVX+anti-TNF-a group,
£P<0.05 vs sham group.
El6 Tith B4 BMMSC & BB 8 X5 F /Y #20
Fig.6 Effect of T lymphocytes on expression of bone
related genes by BMMSC

75340 BB 75 37 dJE ] L OK SR IR A Y,
OVX4 nf WL b5 i) 854k 25755 W, sham+anti-TNF-a
S B A4 B sham 4] 12 25 389 1, OV X+anti-TNF-a
JE A AL 45T B O VXA W] 1 N (1815) .
2.7 RT-PCRZR

RT-PCR&5 R 2R (116), 5 OVXZL Ttk 241 g 3L
55 7% 1 BMMSCHY 1 # AH 26 2 [ Runx2. OCN#R
sham4} . 2 B% 1K (P<0.05), sham+anti-TNF-a2H Ji5 i
B IR R IA B sham 4] R 1A _FTH(P<0.05), OV X+anti-
TNF-oi 315 55 K R IA OV X A {8 3 1 51 (P<0.05) .

3 it
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J o NF-kBAE — ) 2 AFAE T P 4 IR RO A e s DR,
NF-xBill 505 5 EMAPK S5 i 72 INK S35 13k 1y
WA . B ERKET. FH ST,
SEMPR A AT I N SORE RV 4
T2 2 PR e . TNF-ofill BORECE 40 i 1 4=
B VF 22 W 50 38 UE S0, {HTNF-o0b) - 4 fifd 4§ 5
JCE S A R A AE A T AR 2R

ARSI R OVXUI BT B 41 il 2% A TNF-0%
shamH] i} 3% 14 50, 95 25 40 Yo 0 R ILOVXEL /i 4
A BE 7 40 FH %5 shamZH Tk B0 400 it 1) Sl 186t .
5 ¥ anti-TNF-al 3 J5 BMMSC %/ fig 1 i # B TF,

Tt WY OHE 3% 2% 3 1ok 9 TR 40 B R A TNF-0 5
BMMSC {185 5 434k . ELISAK I % $1, BMMSC
H 5 A% 5 b — & i A TNF-o, RS2 86475 7 HE B
BMMSC H 5 43 Wik [ TNF-at [ 5 858 5 i 20 4k
(1521, Feng®&M & I, TNF-affi il /) i BMMSCIH)
ol 1 9 2 T i RV 4 5745 1) T J SR ALP - Runx2
FOsterix ' mRNAZR 75 . HuangZ5U" % B, TNF-oXf
BMMSC#CH I HI7E 53 B 5 IEA DG . Yang 5
S I, TNF-oifl i #775MSCHmiR-21 % A i #MSC
I ECE A e Ty LL 3R B, TNF-afg 8 #H/ i
BMMSCs (1 #5014 o

JSC T A0 B AR Y5 T 58 R) 78 5 40 i, BMMSC
JEZRePER, 756G M4 1 T B8 2 4 Bk B 4
G540 . LM 4% . BMMSC i) B 40 i 20 1k 75
B ST U AR o Runx2 FIOCN A B 5 Bl 70
AP A S e SR DR 7, Ruamoe 2355 DRI o /N Sl ¢
AT BT AN, 2% W Runx 2358 DR T BCH 0 46 RN
BT O D T 0 AR S T, OVXEL T B 41 e
KBMMSCH Runx2 FIOCN i 2 i, H. AW TNF-a
KPP )5, Runx2FIOCN I & F i, 3R BITNF-a i T
BMMSCH'Runx2 FIOCN ) ik

G 58 S5 N (1) U 15 5 8 1R R T A7 AR VR 2 SR TR (1)
AESCHU e 78 N B S5 I 0, A 4 ] LA
FEZ2 35 B AL, T BLAE T i 4 B R v 4 i,
[EAETIR 40 g 5 BMMSC W AE AR R, i 2%
(I 9 A B, i 1R) 70 5T 400 L B b 2 s R 5%
WA 22 Tl 4 1 BT 5 M TR £ 400 e ) 38 5 ke 2R
LA — AU, FRATTI S50 A I, Ttk 40
0 ) B 8 5% T 458 1) 70 0T 40 TR %) AR 40 2
BT (T 9T 5 7, BMMSC IR A2 4 2 Th RE 5 M i 2%
KPR, FERERER B Z (11500, BMMSC [ 5
B B8 PRGOS BB BB AA (1 A0S ARSI B IR R
I, BG5BTk T4 R BMMISC ) 434
BA 5 B oA A2 T d, I r] e S Tk 40 ik
TNF-odfff 58 A ¢, 31X 4 M 35k = 5 3 BMMSCY) fE
s LRI T 5 — 4 S .
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