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ABSTRACT Objective: To investigate the effects of exosome miR-338 on bone metabolism, trabecular microstructure and bone
biodynamics in osteoporosis rats. Methods: Bone marrow mesenchymal stem cells (BMSCs) were isolated from healthy adult SPF SD
male rats. A rat model of osteoporosis was established by bilateral ovariectomy. The expression level of miR-338 was detected by
gqRT-PCR. Bone mineral density, trabecular microstructure and bone biomechanics were measured. Results: Compared with blank control
group, the expression level of miR-338 was higher in OP model group, OP+ ExoBMSCs, inhibition group and overexpression group
(P<0.05). The expression level of miR-338 in inhibition group was lower than that in OP model group, OP+ ExoBMSCs and
overexpression group (P<0.05). Compared with blank control group, the expression levels of OC, PINP and BALP in OP model group,
OP+ ExoBMSCs, inhibition group and overexpression group were lower (P<0.05). The expression levels of OC, PINP and BALP in
inhibition group were higher than those in OP model group, OP+ ExoBMSCs and overexpression group (P<0.05). Compared with blank
control group, the levels of BV/TV, Th.N, Tb.Th and Conn. D in OP model group, OP+ ExoBMSCs, inhibition group and overexpression
group were lower, Tb.Sp and SMI were higher (P<0.05). The levels of BV/TV, Th.N, Tb.Th and Conn.D in inhibition group were higher
than those in OP model group, OP+ ExoBMSCs and overexpression group (P<0.05), Tb.Sp and SMI were lower (P<0.05). Compared
with blank control group, the levels of BMD, maximum load, maximum stress, maximum displacement and stiffness in OP model group,
OP+ ExoBMSCs, inhibition group and overexpression group were lower (P<0.05). The levels of BMD, maximum load, maximum stress,
maximum displacement and stiffness in inhibition group were higher than those in OP model group, OP+ ExoBMSCs and overexpression
group (P<0.05). Conclusion: BMScS-derived miR-338 can affect bone metabolism, trabecular microstructure and bone biomechanical
status in osteoporosis rats.
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Table 1 Rat exomiR-338 mRNA expression in each group (meanx+ standard deviation)

Groups n miR-338 mRNA
Blank control group 8 1.03+0.03
OP model group 8 2.87+0.32°
OP+ExoBMSCs group 8 2.71+0.28
Inhibition group 8 1.62+0.31®
Overexpression group 8 3.52+0.21 *
F/P - 357.54/<<0.001

Note: compared with OP model group, *P<0.05; compared with OP+ExoBMSCs group, "P<0.05;compared with Inhibition group, °P<0.05, the same below.

22 EARREREREVHSEBLERILE PINP BALP {35k T OP #4124  OP+ExoBMSCs Fili
525 X IRAIAR L, OP KERIZH  OP+ExoBMSCs fIHIZLAT  Kikd1(P<0.05), TFILE 2.
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Table 2 Comparison of contents of bone metabolic markers in all rats (mean + standard deviation)

Groups n OC(pg/L) PINP(ug/L) BALP(jug/L)
Blank control group 8 18.75+2.61 31.52+7.54 21.32+6.87
OP model group 8 8.54+1.65 17.56+3.54 13.24+2.32
OP+ExoBMSCs group 8 8.61+1.51° 17.32+3.61° 13.18+2.51*
Inhibition group 8 16.21+3.54® 28.12+6.12* 19.32+5.21*
Overexpression group 8 6.54+1.02 ™ 13.54+2.21 ** 9.54+1.31 *
F/P - 19.54/<<0.001 156.43/<<0.001 254.12/<<0.001
23 BEXRBDRUEHHERILE % A 4121 A9 BMD e Rfar 28 e R ) i RAE A% | WITRE K
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it #3564 BV/TV Th.N Tb.Th.Conn.D /K F-BE AL, T Tb.Sp. %L 4.
SMI B &5 $HIZH4ZH %) BV/TV  Th.N  Tb.Th Conn.D /K& T

3 3
OP #i%14H .OP+ ExoBMSCs Fllit #3540, i Tb.Sp.SMI 1k Wik

(P<0.05), 1B W% 3, AR T 1435 K B BMSCs 41 i 5145 55 1 A ik | 3t
24 BAKRRBEYHFLERILR — B AR AN R Y miR-338 8RR ERAA . Bl S S H W

1555 I BRZUAR I OP BIRIAT OP+ ExoBMSCs., WAL WEAHG 7 v R FI LIS Sl AR 7 vy T 4% b K B
A4 BMD gk Joom 1) ok RiRs RIEEACTS B0 25 R Om AL S ] BT W, SR B o) . b
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Table 3 Comparison of trabecular microstructures (meanz+ standard deviation)

Groups n BV/TV(%) Th.N(cm) Tb.Th(um) Conn.D(cm’) Tb.Sp(cm) SMI
Blank control group 8 0.46+0.06 6.87+0.18 62.45+9.54 85.45+13.21 0.18+0.09 0.83+0.09
OP model group 8 0.17+0.06 3.07+0.13 27.32+3.54 47.45+9.54 0.68+0.05 1.40+0.06
OP+ExoBMSCs group 8 0.19+0.05* 3.11+0.11° 27.28+3.42° 46.52+8.54* 0.71+0.06* 1.42+0.07°
Inhibition group 8 0.41+0.05® 6.12+0.21® 57.54+8.45% 79.54+3.45% 0.23+0.11* 0.97+0.06™
Overexpression group 8 0.10+0.03 ** 2.12+0.37 ** 13.214+3.54 31.54+6.45 * 1.01+0.61 ** 1.87+0.31
F/P - 365.45/<<0.001  45.67/<<0.001 175.45/<<0.001  125.45/<<0.001  185.34/<<0.001  115.12/<<0.001

R4 BHEXRBEYNZERILR(HBATEE)

Table 4 Comparison of bone biomechanical results of all group rats (meanz+ standard deviation)

Groups n BMD Peak load /N Maximum stress Maximum Rigidity (N/mm)
/MPa displacement /mm
Blank control group 8 0.23+0.03 163.72+27.25 184.25+15.12 0.91+0.07 221.54+21.21
OP model group 8 0.11+0.02 97.54+11.02 131.12+10.12 0.57+0.03 145.64+11.12
OP+Ex0oBMSCs group 8 0.13+0.04* 95.45+10.12° 129.54+9.54° 0.61+0.04* 143.45+10.32°
Inhibition group 8 0.19+0.03* 134.56+10.12* 165.57+6.54® 0.81+0.03* 198.45+12.12*
Overexpression group 8 0.07+0.03* 77.65+10.54% 101.12+6.45% 0.41+0.11% 113.12£9.45%
F/P - 367.54/<<0.001 16.54/<<0.001 15.464/<<0.001 185.54/<<0.001 125.45/<<0.001
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