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Effect and mechanism of human umbilical cord mesenchymal stem
cell derived exosomes on fracture healing in rats

He-ling Zhang, Qing-ling Jing, Qun-chuan Zong
(Department of Orthopedic Trauma, Affiliated Hospital of Qinghai University,
Xining, Qinghai 810001, China)

Abstract: Objective To observe the effect of human umbilical cord mesenchymal stem cell derived
exosomes (hucMSC-Exos) on fracture healing in rats, and to explore the possible mechanism. Methods Thirty rats
were established as the femoral shaft fracture models and were randomly divided into control group (bone marrow
cavity injected with 50 pL of PBS and 100 pL of hydrogel), exosome group (bone marrow cavity injected with 100
pg of huceMSC-Exos and 100 pL of hydrogel), and combined group (bone marrow cavity injected with 100 pg of
hucMSC-Exos and 100 puL of hydrogel, and intraperitoneally injected with 1 mg of XAV939), with 10 rats in each
group. Micro-computed tomography scans were performed at 2 and 4 weeks after intervention. The maximum load

of bones was measured via biomechanical approaches. The protein expressions of -catenin, p-p-catenin, glycogen
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synthase kinase 3 (GSK-3p), and Runx2 in callus tissue were detected by Western blotting. Results Comparison of
trabecular number (Tb.N) and bone volume fraction (BV/TV) among the control group, the exosome group, and the
combined group at 2 and 4 weeks after intervention using repeated measures analysis of variance revealed that there
were differences in Tb.N and BV/TV between different time points (' = 23.584 and 31.267, both P = 0.000) and
among the groups (F = 85.512, 54.796, both P = 0.000). Compared with the control group and the combined group,
Tb.N and BV/TV of the exosome group were higher, indicating a better effect of promoting fracture healing. The
19.417 and 25.461, both P = 0.000).

The maximum load and the recovery rate of the maximum load were higher in the exosome group than those in the

change trends of Tb.N and BV/TV were also different among the groups (F =

control group and the composite group (P < 0.05). Compared with the exosome group, the histological score was
lower in the control group (P < 0.05), but was higher in the combined group (P < 0.05). In comparison to the control
group, the protein expressions of p-f-catenin/p-catenin and Runx2 were higher yet the protein expression of GSK-3f3
was lower in the exosome group (P < 0.05). Compared with the exosome group, the protein expressions of p-f3-

catenin/B-catenin and Runx2 were lower yet the protein expression of GSK-3p was higher in the combined group

4324

(P <0.05). Conclusions

The hucMSC-Exos play a role in promoting the fracture healing in rat models of femoral

shaft fracture, and its mechanism may be related to the activation of Wnt/f-catenin signaling pathway.
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%I 100 WL & 5 B8 I, cMSC-Exos 4 [R] ¥ 7 4%
hucMSC-Exos 100 pg /K EEHE 100 wL 25 HE 1, &2
A 20 [ 1 VE 5 hueMSC—Exos 100pg . 7K Bk i 100 pl
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TV 7 2 % (F =85.512 F154.796 , ¥4 P =0.000) , 5 % I8
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*&3 SHAKBRBEMAEL p-p-catenin/g—catenin GSK-3B.
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CReril 0.32 +0.04 0.32+0.04 039004
FAH 236.742 48.800 245.000
P1H 0.000 0.000 0.000

3 iTit

JBCR B AT R e PR LR N B A R S A
HHL P AR ES T B 10% A4 19 8%
AR BUR T B 3T 2838 A5 5O 4 (R, 9E - 2L
T HE L B AR R K AR R AT e BEE
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Shy 4 TR 3 R Y 2 5 R A A R I
A, N BN IR T R A I . LIANG
SEVIF ST AR SE , B BB MSC A1 WA R AT A S R A AR

AR
E3 3HEKREMALARBENR

(HE Z& (%, x 40)

AEA, WARCE MM T, IR RAEALUHE
s 200 i SR A T R AR E K R BB R O . AR
W 98 45 S Wow , 50 AL g, A iR gl T+ WS
28 4 A Th.N BEhn, BV/TV | fie KT L B K37 1%
2RI AR R hueMSC-Exos 1] 42 JE B 847 K
BUE TG IR B iR ) AR R
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