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Postradical prostatectomy erectile dysfunction (pRP-ED) is a 
major health issue. There has been a shortage of an effective 
treatment method until now. In this study, a total of 48 adult male 
Sprague-Dawley (SD) rats were randomly equally divided into four 
groups, including group 1-sham surgery with cavernous nerve exposure 
plus vehicle, group 2-bilateral cavernous nerve injury (BCNI) plus 
vehicle, group 3-BCNI plus adipose-derived mesenchymal stem cells 
(ADSCs)-derived exosomes (ADSC-Exo), and group 4-BCNI plus bone 
marrow-derived mesenchymal stem cell (BMSCs)-derived exosomes (BMSC-
Exo). Twenty-one days following surgery, erectile function was 
measured before tissue harvest. Histologic and Western blot analyses 
were then performed. Exosomes were capable of internalization into 
human umbilical vein endothelial cells (HUVEC) in vitro and could be 
detected in the corpus cavernosum in vivo. The nNOS expression in the 
penile dorsal nerves (DN) and major pelvic ganglion (MPG), protein 
level of neurofilament in the DN, endothelial markers vWF, alpha 
smooth muscle actin (alpha-SMA), the ratio of smooth muscle to 
collagen content were obviously lower in BCNI group compared with the 
sham group, while ADSC-Exo and BMSC-Exo groups resulted in significant 
restoration of the above histopathological changes. Moreover, BCNI 
treated with ADSC-Exo or BMSC-Exo had significantly higher mean 
intracavernous pressure/mean arterial pressure ratio compared with 
BCNI group. The results demonstrated that both ADSC-Exo and BMSC-Exo 
treatment could significantly alleviate pathological changes and 
improve the erectile function in BCNI-related rats. Exosomes derived 
from ADSCs and BMSCs may be a potential agent for pRP-ED treatment.
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BACKGROUND: This study investigated the therapeutic effects of 
MSC-derived exosomes (MSC-Exos) on erectile function in a rat model of 
cavernous nerve injury (CNI). METHODS: MSCs were isolated from rat 
bone marrow and exosomes were isolated from the supernatants by 
ultracentrifugation. The tissue explant adherent method was used to 
isolate and culture corpus cavernosum smooth muscle cells (CCSMCs). 
MSCs and CCSMCs were identified by flow cytometry, in vitro 
differentiation or immunofluorescence staining. Thirty-two 10-week-old 
male Sprague Dawley (SD) rats were divided into four groups: a sham 
operation group and bilateral CNI groups that received intracavernosal 
(IC) injection of either PBS, MSCs or MSC-Exos. Four weeks after CNI 
and treatment, the erectile function of the rats was measured by 
electrically stimulating the cavernous nerve. The penile tissues were 
harvested for blinded histologic analysis and western blotting. H2O2 
was used to induce apoptosis in the CCSMCs, and a flow cytometer was 
used to measure the cell viability of the CCSMCs treated with or 
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without exosomes in vitro. RESULTS: Recovery of erectile function was 
observed in the MSC-Exos group. The MSC-Exos treatment significantly 
enhanced smooth muscle content and neuronal nitric oxide synthase in 
the corpus cavernosum. The ratio of smooth muscle to collagen in the 
corpus cavernosum was significantly improved in the MSC-Exos treatment 
group compared to the PBS vehicle group. WB confirmed these biological 
changes. Cell viability of the CCSMCs was increased in the MSC-Exos-
treated groups, and caspase-3 expression was decreased after the MSC-
Exos treatment in vivo and in vitro. CONCLUSIONS: Exosomes isolated 
from MSCs culture supernatants by ultracentrifugation could ameliorate 
CNI-induced ED in rats by inhibiting apoptosis in CCSMCs, with similar 
potency to that observed in the MSCs-treated group. Therefore, this 
cell-free therapy has great potential for application in the treatment 
of CNI-induced ED for replacing cell therapy. MSC-derived exosomes 
ameliorate erectile dysfunction in a rat model of cavernous nerve 
injury.
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OBJECTIVE: To investigate the protective effect of bone marrow 
mesenchymal stem cells (BMSCs)-derived exosomesagainst testicular 
ischemia-reperfusion injury (IRI) in rats. METHODS: Rat BMSCs were 
isolated, cultured and identified in theprimary culture. The exosomes 
were extracted from the BMSCs and characterized using nanoparticle 
tracking analysis, transmission electron microscopy, and Western 
blotting. Twenty-four healthy male SD rats were randomly divided into 
shamoperation group, testicular IRI with saline treatment group and 
IRI with exosome treatment group. The contralateral testes ofthe rats 
were collected for pathological observation, aseessment of superoxide 
dismutase (SOD) and malondialdehyde (MDA), and detection of HMGB1, 
caspases-3 and cleaved caspase-3 expressions using Western blotting. 
RESULTS: We successfullyobtained exosomes from rat BMSCs. Testicular 
IRI significantly impaired testicular spermatogenesis, which was 
markedlyimproved by treatment with the exosomes (P < 0.05). Testicular 
IRI also caused significant increase in the protein expression 
ofHMGB1, caspase-3 and cleaved caspase-3 in the testicular tissue, and 
treatment with the exosomes obviously amelioratedthese changes (P < 
0.05). CONCLUSIONS: BMSCs-derived exosomes protects against testicular 
IRI due to the anti-oxidant, antiinflammatory and anti-apoptosis 
activities of the exosomes.
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Mesenchymal stem cells (MSCs) have been considered as an 
attractive tool for the therapy of diseases. Accumulating evidence 
indicates that the healing effects of MSCs are mainly related to 
paracrine action rather than transdifferentiation. Exosomes excreted 



from MSCs have emerged as physiologically relevant and powerful 
components of the MSC secretome. However, whether MSC-derived exosomes 
can improve erectile function of streptozotocin-induced diabetic rats 
and its mechanism remains unknown. Our previous work showed that 
adipose tissue-derived stem cells (ADSCs) transplantation could 
increase endothelial and smooth muscle contents and improve erectile 
function of diabetic rats. In this study, ADSC-derived exosomes (ADSC-
Exo) exhibited in vitro proangiogenic properties, induced the 
proliferation of endothelial cells and restored erectile function in 
vivo, as well as decreased fibrosis of corpus cavernosum. In further 
experiments, we found that ADSC-Exo contained some proangiogenic 
(miR-126, miR-130a and miR-132) microRNAs and an antifibrotic microRNA 
family (miR-let7b and miR-let7c). Thus, it is reasonable to postulate 
that ADSC-Exo transports key functional miRNAs to target cells in a 
specific manner to improve functional recovery or to activate 
endogenous repair mechanisms. This proof-of-concept study provides a 
novel approach for the treatment of diabetic erectile dysfunction.


