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Abstract

Oxidative stress, characterized by an imbalance between the production of reactive oxygen spe-
cies (ROS) and the antioxidant defense system, is closely associated with various physiological and
pathological conditions. In the study of erectile dysfunction (ED), oxidative stress has emerged as
a significant contributor. This review explores the relationship between oxidative stress and me-
tabolic syndrome, cardiovascular diseases, and erectile dysfunction, delving into the mechanisms
through which oxidative stress impacts erectile function. Research suggests that oxidative stress
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can induce endothelial dysfunction, structural and functional abnormalities in penile tissues, the-
reby affecting the occurrence and maintenance of erection. Future investigations should further
elucidate the mechanisms by which oxidative stress contributes to ED development, enhance di-
agnostic and monitoring methods, and explore therapeutic strategies targeting oxidative stress to
provide more effective means for the prevention and treatment of ED.
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1. 5|15

AP — P A R, P R AR AR ) M (ROS) FIVE HE ZU(RNS) H I 5 I ik R 7 AR LR
TR N RGBS 4 R P9 ) SRR 5T A
P T 400 P PR G e SRR P U I 2 R R BN A o R AR T I R RO SR AL [ 1] . X
F AT DK B YRV R, anZR Rk IR EE, BOMEIER R, ISR s . AL AL
FAIE RS AT, PTRESBUR AR IR IR A B . &S A SO E A 3 E R AR
H, BIES5AMME ST G RN R . X FPRE I NSO Bh T 455 IE 3 1 AR BRI e
o B A SN R B S ECSORE . AHRYE TR 2 SR, Qe O I R A AR AT PR
VAZIRI ZENffiH] Sprague-Dawley KE, JFTEWRH/KHIELSLS T4 BH K& SBEEIH 5 buthionin sul-
foximine (BSO, 500 mgm) 2 &, LM H IRFEE JH 0Lt SN v 10T 74 e H Ioke s 512 I 4
TR, — 2K R4k LRI 252 BSO AT MLTI(4EAE R EL C)o wRFIIAIT AP E AN IETT H K RAE
XTHEZH . BSO MBI K R ILH A B H IKFE S . AN M ERFE R S s R —F % (NO)
REPIHE >, DU TR EESE R AR AR R (R ROS 31 NO KiGFMIZEE). BREPLA
WisyT I, REGMHIK(GSH)FEBAIIRATLE, (HE Ik, R IR 2R A 2R gb, R+ NO
IR . M, BUEA AT X IE® KRB . 24U RS FR R A 2R NO AR %
SR [2] [3]. B T8 REE S8 Hh AR B DR IR T SRS B A T i 7 1) . B il 2wt ge, BA
5 Bh ek A B 5 | RS 473

2. SN SZEIRERRAIKE

FEVETD RERRAG 1 AR LRI N R IIER R, WIRIEIIRERES . WERTER R, GiEhE
IRERSIG(ED) MEBRIBGR MGG M . Horh, PhlEThREFRRT(ED) R VE DD REZ BN i i WK, #0E N
FREEEUR R NETC IS B B4R R A2 LA AT NI, BFONBHIE[4]. AU 83 S SN B Do ™
A G, i B AR AR R R A U . R ED RURIRALE R S N SR A
. WEURE, PhE D) RERERS S (B ZEH U A A W R I A RO R, BRI I B 40 B P 2 KT A
D I PTEAL AR GEiE T IR AL BRI & S BUA =414 A i 0, sE sz il ohae .

— 7T, AR BORT DAIE L 45405 10 P9 B A B AT BELAS — S AL ZU(NOY ARG, AT 521 AL st A
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PELRE[5]. NO 2 —FEENE ST, EAEET AR RIS KM . ERHEIER NO
A RS B B 25 I3, T2 2 S D REL6] -

F—J5i, FMNFEE T FHR RIS, FEAZEAL R RIERNAN S EA LB, &
ARSI Al g, HE PR RN AL, S NIROA AT BE S A R A AR I L AL AR AL,
LR A, WNTI AN A PO S A AR [ 7]

LR, AANIHE ED SRR BRI X FA 2R AL 2 U5 T o, RIS A Ky 2
NO Al HARRAENL, PAR PEL T AEALANREL . DRIE, B S R VR ST SIS AT BE BN T AN
YT ED MEEFEL, filnisid i PUR AR R A NEOIRAS . TR CEETIRE, S R A
JiEE . XU IR AT FUR T A A RRR )T 7 3R (B B B R LA [8]

3. AU ASNBEZSEMLMERFIXR

SR BAE AU 23 B RE AL ML BB R AR LR A HE A OGO 9], TS 1K 3 KA 1 2 e
115 S Th BE AT Z [RIA7 AR TR Z IR ORI o AU ER A A — AU ELORIR AR 5 7 1B A, B4l i I
PR L VAR PR A 2 AR R . R N AR U SR B AE R A SR T AT T e B 1A (. 18k
R B FRARGUM R B AC N ZEBL A5 PR R 7T 51 A 4 A S A RO 272, AT 5 B34 i 2 A B3k
Ao PRSI 3R A5 T 0 AL, InEA AR AR &, SR A SR G E 1Y
HERE[10],

O MR IR TR 1 e O ORI e ML 55 22 FRE T 4B L FL A ML ARt 473 38
HE RPN O EA MO T A R B B B AR 0 ST R, BRI Y BB ShIbk ok REAE AL
ANBESRFZ A, TGN B S R RS o B4, AL REOE 2 5 SOAEE RS, RIS K EE JOAE SN,
IS AR DRSS, SN AR T R A AR [11] -

SIEN, AR A A S PR 5 PRI RE RS Z R = VIR R . WTFLRM], BARMGE
SAE B MU A S 2 IS D RERRRG o XA SCIBR AT REVR T 3L R Ao BEAE BEALA,  E0 4% I8 43
Piv MPEIE . Madifide. FANMAX N RE P AT RER — RN R, E I 505 B Z= sl kA i 4n 4
W B, R P 75 A I LB E A 22 4% S [12]

4. SR HFTEhEINHEERBIRKREX

VA 0 A M v Y B AE R 23, B STAERR IS PSR AN DI RE o 2 40 I B2 SR LR 1R T I
PR B AT SR A BB, SR RSB AR, B AR (NO) IR . NO
R AN REKE ST, Bl K A iR e gt k. Kk, ARG E
I AR T e ED RAERIVIA D IR (ERIZRH S, - JULZH 0 A WAL 206 0BT K 4 4 I 5
THRERI R HE . S BT el it 2 Mgt TR AR IEH DR, BN, A R AT R
BN AR A AR S5O 4 A, S0 200 MO RS O S 1k AR R P« 3T e 3 BN I 0 52 AR R ) Dh e S+ 7
SRS 1 B PR ARE TG TSI UL i AN T K . S RESOE W] REE I R #h 2 R G5 5 il
M, X ED AR . FAs AR P AR T A S A A (i SR BT BRI B E A 4T
WSS R AT RE, TP 2RI 5 (1 1L 3R ORI, AT 3 B T RE R [13]. DRIIE, IRAWT TR B
HEEINFERIRFR, REPUEMIRIT AT, X T 20 2 D) e BRas i e PR iR T B B 1R S 8 .

5. AR EMENRRER

AN FOE AT ED KA RE P E BRI E, HE T o) RERRRT X E AL Dy A
T+ NADPH LBt &= 4:, {2t Ras [RIVEYSE K41 51 A/Rho AH5GHE i AR 1 B 5 1) 1R 5
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TR —E A B G EERRAEE, M S A A, T M N DR DA R, i
FA R R A XS T EhRE ThRE RV A B R O BARAVE R - B A A3k nl i i S e 97 2h g o) e
2R Z, I EEAYMRIT.

1) & SR F

& SR — H (PS4 FR Dimethyl Fumarate, DMF){AFREG 2 (R EE577% 7 22 15 . DMF Bk, i
PR, JUHXNEREBR RS, G 2N TE, . RSB E. . s, DMFILZ&3%E
FDA #t#EI6IT R &M 2 2 RAEREACRE(RRMS) A 25 . — 5T, DMF K HAREY) & 5K 5 R AR
Eon HBEfE Keapl BIRE ), MIAZIEE Nrf2 AR B R EPUEIER . 55—TJ71H, DMF #] NF-xB 15
Sl @ S Nrf2 -5 58 BH A A0S HCAR2-AMPK-Sirtl {5 538,  #E M 85 S Ak R [14].

2) N-ZBEF e iR

N- 2.5k 2 bt ZUR (€S 42 FR N-Acetyl-L-cysteine, NAC)Z —FhE 2 A B B BKET A5, 10 AR JS Al LA
B AR TR NS D H KK, RN, ARG W EAHEE, AN H R UE L EE T, RS
WU G2 EA R . FARBLE TN TY, NAC 5 TiENAIM, B5 5 KIEMEH[15]. 1EH
LT, BT ED, NAC wiEid Nrf2/HO-1 38 B 30 B 254 23 i S0 Rk, 3k et 2h e oh
AE[16].

3) BaAMt

BREBNG R L-o-ZR IR, RENSERTEMNEIER. EAHEM T, NADPH 1 G6PD & LA
I RE GSH M GSSG FiAk4ERFE GSH JE F 4 TILJFRAS . AE AN BERAS S, NADPH it &4
FEIT GSSG IR AMAL, GSH HIFFA K IE M GSSG I #i i 7 F| IS R AR I KA g 12 . b 4h,
B AN AR A 2R T IE IS NAD & B 1 22 NAD+R =4, 117550 NADPH A B £ .
M.A. Hamed 25 AR BL, fERBIIMAZES, B2 E L1 NO/CGMP {55, ki) B 25 i S A6 ST &
AR R[LT]

Bribz Ah, WA 2R 258 SIS T I B 2R AL 2R B BB, B SRR T, e
“Rk[18]. AR ZURIET- 41 (ADSC) [19]. 4E4E % E [20]1%%.

6. MNEERE

AL, AN DI RERENG R E R E E I M th . EIE RN ML N B IRE . 5
193 A 22 2 A 25 H R T i DA B R 4 A 22 300 JFORE TR S5 22 T A, LR BRI R R e ke R A AR AR . R
i, JRE AT X AN S PR BERRAT IR R TIRA MR, (B VR 2 [l 2D 3Rt
AN B o

RARHIETERT RERTEFANIIAE ED HHHRFE MR L o fe BB XL R I6 7 SR AR MG IR T (Y
R RN T IREAL SR E ML, R E R TR SE k. SRR ANE Sl BRI, RO ARk
(Y1 ED 677 SN R T B

SE
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