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Progress in the treatment of erectile dysfunction by stem cells and
their exosomes
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[ Abstract] Stem cells, as a large group of cells with multi-directional differentiation and self-renewal
ability, have recently played a pivotal role in the life sciences.In addition to inducing various types of stem
cells for regenerative medicine and tissue engineering, the microenvironment around stem cells and cancer
stem cells have also attracted widespread attention. The exosome is an extracellular vesicle that is secreted
by almost all cells and has a diameter of 30 to 100 nm. It usually contains cell-active components such as
proteins and nucleic acids from that secrete cells. Since the contents of exosomes can reflect the various
characteristics of the cells from which they are derived, whether the powerful functions of stem cells are
related to their exosomes is also a hot topic. At present, for refractory male erectile dysfunction, drug
therapy showed little effect, while the use of various types of stem cells and even their exosomes for
exploratory treatment experiments, mostly have significant effects. A better understanding of the mechanism
of action of stem cells and exosomes, and the comparison of the most suitable cell types for treatment, is
expected to further advance the therapeutic effects of the disease. This article will review recent advances in
the treatment of erectile dysfunction in existing stem cells and their exosomes.
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Zhil T fig B i (erectile dysfunction, ED) J&—
UL 5B 4 5 R TE g T 3k B M A I P T
FY) 78 438l kS B 4 AR 8l b I ) o R A I o 4% A AF
W% B R R A, DA AR R, HAR 8 K R e R
Mot AR ER b B T I A M 2 KA BRI
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s PR 27 43 B ED AT 43 SR i BTV LG BRPE AR A M
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(embryonic SCs, ESCs) fil i /& T 411 Jfd (adult stem
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(totipotent) . Z fE T 4i Jifd (pluripotent) . % BE 1 4f Jfl
(multipotent) F14H 2 i (progenitor) . 4= BE 1 41 ffd 43
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mellitus-induced erectile dysfunction, DMED ) Fl#& 1
FR 6 P 17 5 AR VI BR R (radical prostatectomy, RP) J&
T 4 I 1 22 45 4 (cavernous nerve injury, CNI) f 2
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ED, X H th fd #§ T ESCs. ] 7 B T 4 J
(mesenchymal SCs, MSCs) ., #f 28 I - 2l }fd (neural
crest SCs, NCSCs) . N 2 #H 48 @ (endothelial
progenitor cells, EPCs) \ JL & ¥ 1 4 2 (muscle-
derived SCs, MDSCs) | I§ I ¥ 4 T 40 Jd (adipose-
derived stem cells, ADSCs) F1 FR ¥ £ T 40 jfd (urine-
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TR 24 A B 2 e ) ST A 2 A R R T B 2 T A A
M JE (intracavernosal pressures, ICP) , 5 5% 4l b 4 £,
PEAG B 25 41 2 rp b 28 8 — S AL Al A B (neural NO
synthase, nNOS) [ Jit & 22 5% . 45 R Bn — 41y
ICP #I6 H 96.9(18.0) emH,O, B i = T Hif 21
(P<C0.05) ;% 2 240 ICP ¥y I§ {2 30.5(8.3) emH. O,
BEMM T 340055.1(19.2) JFI45 4 24H[54.1(23.8)
emH20 ] (P #1<20.05) , 55 3 2] F 5 4 41 22 [6) (4 7 44
ICP WA TG 0 3% 25 5% o 7E7E 5T NES 41 Jifg ) 52 56 41
o o S5 R T A X G W NES 41 i,
A DLk 3 A 28 PR ED K BB R A 2 B
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30T DL R B U ) ASCs 76 3T 26 48 [ BF 5% v
W2 bR, EA X EDIRYT RS b R gk .
FH425 ASCs(Un MSCs  ADSCs %) #£17 ED 167 Y
YR K ZHBA 0 T R IR E ML, 5 2
P B IE LA E — 25 6y s W6 i 200 6 25 780 9 3 i £ DA %
AR YT 7 %0 H AR AT 250,

Abdel 21 i ] [d] J8 MSCs XF % 4F K B ik 17
ICT PAPFA Hoyr 48, 100 K BUAE H k4T 100 5 A4S 5
A MSCs By LR ICT, 7E55 3 J8 (4 J8 .34 H F 44>
H (2 25 BB $E4T ICP I 5 R BE 27 46 000, IF
A3 SN BE ST BLAE RN EAE X IR 4] o 4551 WoR 5 R4l
FIEE, T8 ST AL 41 20 P S 35 cGMP 5 B 2 B 2 38 hn (P
<<0.05) , ICP Il & 1 2 78 MSCs B AH 20 34 15 {H 8 2
. TSRS 3 A M4 A B cGMP K F
N ICP S WA 5 T 555 265 3 R0 4 JRlAH bbb 353, 4@
R R TR .

Kendirei & il p75 #1224 K 7 Z AR 19 $1
A TR 1 B R M ] 78 T T A0 i (BMSCs) X CNI
KEFEAT T ICT, Ml i % B0 5 F0 9k 1 59 4 19 K L
P H IhyE Dy RE Y H T S p7 s OE T 4
2 F IR T T R B Y B- A A A M AR K L 4
ART RO T A s R DRI AR . Dy — Tt
FE) T ORI CN I S5 43 0 1 g 468 4k I s
5 BMSCs, {9 R 7 5 07 15 I K BRUAS Thg 4 Ak Y
B2 AN W DLAN AR B 25 NOS Fl 28 fi 22 &5 i ¥y
A A HEICIE Z LT IPI (P<<0.05) .

RS SR T A S A B R R B 2R
Pt DA S H At A BT EE Y 3 4 3 T 41 A 1 I R
HIWFZE SR8 T T 40 MR 7 )5 3 ED Kk 5 1% L .
i1 HAG 97 VE ML AS B . ADSCs FT USCs H

FHFEEW AR 5T 508 Mgy 8 6e
Z 8 T RN O v, R HLJE AR BT T AR A0 B R A
UL Liu 58UV e R A Y, A R A KR
VEGF B ADSCs. lifi]%& B4 H I i#47 ICL)5 , il
I 00 3 P B Ty B R o 7 T LRI R A0 Y
DMED K 5 i) 20 2 T fig B 5 0036 o 3K R Y 97 1k 45
AT 40 S 3 BT Qiu % FE MSCs H
kA7 K ISL K, ik VEGF ) MSCs t R B i
A A3, It oh , ADSCs VT ST HE 5 1 5 B IR 9T 10
BENRALE T 2R (STZ) 5% 19 DMED X B b g 7= A= 5
U BB I AR . Zhou %51 Kk B ADSCs 1l 3 1k
VEGF, 4 J& & 1 i 4 2040 ] K -1 (TIMP-1) Fl ji5
ZHEE SR CXC BN ¥ (LIX) . 55X AL,
ADSCs 4 5 21 W] Ak 2358 43 Y 4 K D9 B At L T 3 AL
40 A DL K nNOS BHM: 4 28 40 i 14 T BE , JF 8 /b R 4
[ 5 23R 97 9 DMED K BRAY 40 8 98 7=, v DL
DMED K LY ED e TR 717 31 26 3k 3 5 #2308 1E 5
KA Zhang A8 i & i iR A F B NOS
(iINOS) By I 95 25 e T ADSCs, ¥ DMED & [ #k
A VR S50 TR) B 43 4 BT KRRV 4 A SF- o UL 440
AT IR IR . 45 R ADSCs-INOS 7] D) i
3% DMED K R Zh i T fg o (44000 AT DL i
B8N NO AR B A0 ) v 25 7 1 L e Y T3 AN
IV 280 i Jir 3 3k LU 2 B 25 21 i Ak S 3k B 7 3R

Xu S 7E CNT R RUBEAL b oA 7 i 1
ADSCs # 17 ICI A1 HI & 2 1 9% ADSCs 3 K74
AY 3 4H 21 (micro-tissue, MT) #F 47 ICI, & BT &
MT 2H 1 48 WPk 52 %% &2 3% i, B ICP/MAP s & 3%
T U MT 4 ek Fhi g . Lin %
09 K R W B ADSCs e 4k +5 78 51 5 B9 4 i 7% . b
ATTHs 326 6 1 41 B A T S B R AR A S 3 R, R L
gl 5 ADSCs AH H , 9 2K J0RL I B 2 5 35 2 e 1)
[[ELRE

USCs 1] LAR 25 5 Hi AR W TP 43 8 0k, %36
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31720, USCs 4 WA I 45 A8 B P, ml i 5 N B 4
M 43 4k, AT BE 7 5 IR 9% vE ED A5 /E A . Ouyang
ATl B AR USCs B FGF2 576 44 (19 A28 USCs & 2
A DMED K BZEAT ICT R 8 2 X Fy7 ik e & B A
o5 kS Ty BE B AR A 0T BB M . (F S IR IR A
STZ %5 2% DMED K R#E47 0 41 1CL. 453 BoR
AR T S 7 4 M B RS i OR B R, (H R S G 4]
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ICP/MAP B & 38 Jin, FLI 45 7R 40 210 W iz A7
LA 1 4 %) 3% 35 A B J 38, 4 I AT BB 2 USCs 8
USCs-FGF2 1 55 43 W/ F 38 1o 55 48 5 A7 240 i i 3
TIPS Bz 4 B 2 35 R LA R 5 S 2 BB DR K
B2 D) B 03 . Zhang 25X USCs B9IA I HL
W AT T HER (= O AL AR 7= ) (AGEs) &b
K BV 408 R 007 PN B 0 RS AU PR R 5 . AR
Xof 1 4 f AT 2 B 3R A USCs AR SMA B4 H .
B Jr A5 A W E R AR 5 DMED K B4R K 9 2 2
e M ZhE D) fE AT A7 56 . H USCs 0l b I 4 A4k Y
B2 A0 LAY WS M AT BT 0 T R AR B T RE B
1, I de 2 B W R s 5 | 1 ) A 1 e e 1

F 2\ o 4h 3k 4k (exosomes) A — B S A K
T Gt 40 6 S M T BB R H AN 0 RS A R o Ak v
AR 22 808 WL S DL 55 o WAL R . 55 4%
WAL 55 R T R A BCRE R T T AR T A R
3 6 B4 40 R AR L (BN IO SR 1, N A Y B
15 40 ML AR 1 o F PR A fb oy TR T T
I JUAR, B A DG4 25 1 40 A 22 9 1 W AR 0F 55 11
AW AT — 26 2% 35 TF L6081 40 A0 s 4 1
N F ED WA IT R K R 5 — R AR A H SR 1A
J7 71

Chen 27 fifi FH #8550 19 7 15 A B 92 ADSCs
B b WP 4 EXOs. KR A9 2 51 DMED
KRR 23 1 3 4, 43 0 ADSCs 411 42 1 EXOs .
ADSC 55 iR £k 2% vh 5K (PBS) #47 ICL. 45 2% &
N, 5 ADSCs 258, ADSCs fi7 4= 19 EXOs fig % 38 1
e O e ) | R RN i B S R |
i 1 i, DT A2 E 2 RUOBE DR 9 T Bl ) BE 1
& . Ouyang %"Vl 1 I8 #E 7 253k 15 7 MSCs 1y
EXOs. # 8U0 CNTEL 8L # 28 P ED (1% K U S 53
i3 40, 43 % PBS . MSCs 5 MSCs-EXOs #F 47
ICT, I H 38 4y 8 K5 3% 1 B 25 1 4 0K 7 v L 40 i
(corpus cavernosum smooth muscle cells, CCSMCs)
T HAM S . 4598 B8 , MSCs-EXOs 1] 38 3 41§
il CCSMCs H iy 28 i 9 72> 2l 3 CNT5 5 9 K B
ED, Hi&k /15 MSCs Ab BEAL AL . 55 —ZHBF 5T A B
fifi FH USCs-EXOs 153 8] T A1 L/ 2536, fb A 34 38
1F RNA T % ¥ USCs-EXOs Hes 4 7 3 148 4=
B £ R B9 miRNA (miR-21-5p, let-7 % i , miR-10
F W, miR-30 % % Fl miR-148a-3p)"" . Wk, 5144
49 48 L B 1 A LG, EXO's 33 I 48 1) 48 i 43

A Y7 AR ED IR YT 7 I T AR ELAT B K R .

I FRIRIE  Bahk 55 i I 1.5 107 B0 Y 4t
LT 240 6T 7 24 05 PR A & ED B 835 (259097 2
oA HARBEIER k) AT T ICL, Z R 5 1 ik
PDES5i Bk A Ry FH A Al B 5 ele 38 v o fig o BREEAG I o
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H5EEANANKE TR 285556 M ARTE
F R PDEST Y16 B0 T B2 58 BUM: A2 306 |, B 1 44 LLSE
A 25 H W RRERIE N .

Demour %57 B 48 E 47 1 T W PR i 56 3 52 B
TAHARAE U, O R R B ) T A0 L (BM-
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A e
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B T RE A RS . Ar A LR AR S & B, Bl 2 T O
I3 , AR & ARG, Bz &AW
SER AR N IUREEE u = NI B VA M e T2
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¥ DA 5 547 9T A0

Haahr %57 ffi F§ ASCs %F 17 2447 RP FAR £ 1
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PE T 32 1 DA TR, 45 S g 4 A N T S ASCs
HAT R APt 5z 0 A5 0 5 S AR AT e iz
TS B o4, 2061 £ 38 A 1 50 07+ 0 20 b s i G 1
151) 55 A L BRI R BT 25 0 i, O R L 8 44 B 6E
FE Al IR 25 W B 0T S B e T 58 PR
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) B8 3 o Y A RT DA e T R
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