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[ Abstract]Objective ; To investigate the effect of irisin on the osteogenic differentiation of rat bone marrow mesenchymal stem cells
(BMSCs) under static force and mechanical strain. Methods ; Primary rat BMSCs were isolated and cultured,and a four—point bend—
ing force system was used to establish an in vitro model of cell stretch. The activity of alkaline phosphatase (ALP) was measured to
analyze the effect of irisin concentration on the osteogenic differentiation of BMSCs under static force and mechanical strain and
screen out the optimal concentration of irisin. BMSCs were divided into control group,irisin group(100 ng/mL irisin) ,mechanical strain
group(2 000 pe mechanical strain),and irisin+mechanical strain group(100 ng/mL irisin+2 000 pe mechanical strain). Cell counting

was performed to observe cell proliferation, qRT-PCR and Western blot were used to measure the mRNA and protein expression of

osteogenesis—related markers,and the expression of the P38 and
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(2019-03-22) teogenesis—related markers including Runx2, ALP,COL-I, and

was used for statistical analysis. Results ; The results of ALP
activity showed that under static force and mechanical strain,
BMSCs treated with 100 ng/mL irisin had a significant increase
in ALP activity (P<0.01). Cell proliferation assay showed that
compared with the control group,the irisin+mechanical strain
group had a significantly higher level of proliferation of BMSCs
(P<0.05). The results of qRT-PCR showed that irisin +

mechanical strain significantly promoted the expression of os—
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OPN (P<0.05),and Western blot showed that irisin+mechanical strain significantly promoted the protein expression of Runx2(P<0.05).

In addition, irisin+mechanical strain promoted the proliferation and osteogenic differentiation of BMSCs,which might be associated

with the activation of the P38 and ERK 1/2 MAPK pathways. Conclusion :Irisin can promote the proliferation and osteogenic differen—

tiation of BMSCs under static force and mechanical strain, possibly via the P38 and ERK1/2 MAPK pathways.
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2.5 Western blot &%

2.5.1 RUNX2 HEARBNO  S5XRLL(1.000 £ 0.000) %
K IIZH(1.700 = 0.160) b4z, B 3 +42 7K F141(2.178 + 0.206)
AIEHE Runx2 YK (P=0.000,P=0012), R ZE4Runx2
FEALIEN 1.903 £0.160, 5 BAM L, ZRA R HE
S(P<0.001) 47 PH )5 22537 AT A1 85 R 3 (F=61.44,P=0.000)
223k 1 (F=31.026,P=0.001) A {2 #F Runx2 5 H %5 A5 R
F+AE I AT DRI (F=5.829, P=0.042) (41 8).,

%2 BMSCs B3EEMR (x +5,n=3)

BREE + F1{E PiA FiA PAH
Hsf (1] Xt HE 2 BREH L SIE F{E(A) PfE(A)
D S (B) (B) (AB) (AB)
3d  2960+0.056 3.627+0.132*  3.580+0.135  4.007 £0.193*  47.145 0.000  39.439  0.000 2272 0.170
5d  6373+0919 10.113+£0.514* 10367 £0.802° 11.433 £0.986"  25.436 0.001 31081  0.001 7.868 0.023
7d  19367+0.723 21.067+0.603  20.300 £0.900  21.167 +0.907 7.843 0.023 1271 0.292 0.827 0.390
H A BRERE; B A IHEAB: BREFE + KR ja: SXRALHE, P<0.01;b: A2k I HLEL, P<0.05
%3 3dmRNARIEER (x+s5,n=3)
FRE + F{E PAE F1E PiE
Eistn popiEiel BREEA 0 Sk FE(A) PfE(A)
gk il (B) (B) (AB) (AB)
Runx2  0.947+0.050 1.748+0.091*  1.491 +0.056°  2.027 +0.115*  197.939 0.000 75.076  0.000 7.784 0.024
ALP  0.997+£0.025 1290+0.036" 1.219+0.049° 1593 +0.155"  47.034 0.000 29.155  0.001 0.681 0.433
Col T 0.997+0.035 0.996 = 0.021 1410 £0.110"  1.588 +0.045" 5.936 0.041  192.220  0.000 6.071 0.039
OPN  1.047+0.064 1.231+0.079 1.140 £0.106 1377 +0.045"  22.533 0.001 7311 0.027 0.352 0.569

A, SRRNERBAKINER AB: SRR + AR SIER sa: SRR, P<0.055b: 545K I 20 LA, P<0.05
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*£4 14dmRNA RIXER (x £5,n=3)
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FE PAH F{E PE

F{E(A) PfEH(A
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Runx2 0.974 = 0.064
ALP 1.000 = 0.020
Col I 1.003 +£0.035
OPN 1.027 +0.093

1.201 + 0.055°
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1.371 + 0.050°
1.324 +0.033¢

1.250 + 0.067*
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1.332 +0.088"
1.125 + 0.084

1.767 £ 0.023*
1.735 +0.077
1.590 + 0.043* 88.867 0.000 67.952  0.000 2.730 0.002
1.339 £ 0.074® 35.287 0.000 1.733  0.224 0.952 0.358

138.721 0.000 177.074  0.000 20.942 0.002
118.960 0.000 91.567  0.000 45.995 0.000

A, SRENEGB AR HEGAB SRR MR + 25K ) N E a: A IALILEL, P<0.053b: HA25K 141 AL, P<0.05
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T a, SRR HHR, P<0.01 ;b: 542K J1 20 LA, P<0.05
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2.5.2 P38/ERK MAPK (553l eSS R E+4 ik WA 1E
FIF BMSCs 7E 5~30 min N #§F2 1L P38 52 BLZ M T im et
VEAE HYBLTE 30 min, AL P38 HEAR A . BEMRTL ERK1/2 £
Se Tt JE BEAR A R H W B AE 20 min, B ERK1/2 BA
B 22 5 BAT G4 (9,38 5) L4524 . P38/ERK
MAPK 3 % 7T BETE & 2 3 +2 7K 1 G/ HI AR 2 BMSCs i
s R R E AR,

%5 P38/ERK MAPK BHRIXIEMR (x £5,n=3)

205 P-P38/P38 P-ERK/ERK

X HRZH 1.000 = 0.000 1.000 + 0.000
5 min £ 1.092 +0.145 1.019 + 0.897
10 min 41 1.320+0.118 1.430 + 0.108
20 min £ 2.125 +0.169" 1.632 + 0.097
30 min £ 2.375 0.192" 1.123 +0.092
FAE 58.530 31.000
Pl 0.000 0.000

T ra, HXT IR LA, P<0.015b: 5 5 min 41 H048E, P<0.01; P-P38/P38 c:
55 10 min 20 Fb4%, P<0.01; P-ERK/ERK c¢: 5 30 min 41 [14% , P<0.01

£ Z (100 ng/mL) +225K77(0.5 Hz 2 000 pe)
STHRZL 5 minZl 10 min4]l 20 minZ] 30 minZ]
—  Cm—

P-P38MAPK
P38MAPK

B-actin D CEENED CENND CHNNED CE——

3 -

abc

P-P38/P38 MAPK

XFHEZH 5 minZ 10 minZ 20 minZl 30 minZi
Hia, 5XTMEAH R, P<0.01;b: 5 5 min 4 FL%E, P<0.01;
P-P38/P38 ¢: 5 10 min ZH H 45, P<0.01;P-ERK/ERK ¢: 5 30 min
A, P<0.01

B F (100 ng/mL) +4%5K 71 (0.5 Hz 2 000 pe)
XM 5 minfl 10 minfl 20 minZl 30 min4l

 —
P-ERK 1/2 s sm— -
——— — B —

BiClin  ee— S— — — —
2.0

abe

abc T
1.5 4

1.0 4

0.5 4

P-ERK/ERK MAPK

0.0 J
XTHRZH S minZH 10 minZH 20 minZl 30 minZ

TEra, GXMELH A, P<0.015b: 5 5 min 4] HL#, P<0.01;
P-P38/P38 ¢: 5 10 min 4 H#% , P<0.01; P-ERK/ERK ¢: 5 30 min
2 H A, P<0.01

9 P38/ERK MAPK i# & FRiX1EMR (x +5,n=3)

3 3 8

RSB R FH DU RS i o g 2 45 T BMSCs 6
772 W (2 000 pe, 60 min) A HE LI PR B YK 4
KRN o DU A i e R B 2
BRI Hanl O] QilAERIFST 4 I FH 5 2 %ok 41 i
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A, ASLE A5 R S R A — 3 4R
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