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Abstract

Varicocele, a significant urological and reproductive condition, is defined by the anomalous dila-
tion and tortuosity of the spermatic cord and testicular venous plexus, whose etiology is predo-
minantly associated with structural anomalies or functional impairments of venous valves. This
condition is estimated to affect approximately 15% of the male population, resulting in testicular
hypoxia, increased scrotal temperature, and the regurgitation of noxious metabolites, which col-
lectively precipitate the generation of reactive oxygen species (R0OS), thereby initiating an oxida-
tive stress response. The oxidative stress induced by varicocele is implicated in the detrimental
alteration of sperm morphology, motility, and genomic integrity, which collectively contribute to
male infertility. Therapeutically, surgical interventions, including conventional varicocelectomy,
laparoscopic surgery, microsurgical approaches, and interventional embolization, represent the
principal modalities for the management of varicocele. These interventions are aimed at ameli-
orating semen quality, enhancing fertility potential, and potentially mitigating oxidative stress.
Moreover, antioxidant therapy, as a novel therapeutic modality, has demonstrated the potential to
rectify the oxidative stress induced by varicocele and to improve sperm quality and fertility out-
comes through the administration of antioxidants. Future scholarly endeavors are required to de-
lineate the pathophysiological underpinnings of varicocele and to investigate more efficacious
treatment strategies for optimizing the reproductive health and procreative prognosis of affected
individuals.
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1. 3]

A 2R R K T 5 A A PR RS 38 % S AL AR IO A P S i B ke AR i 5 2 P 5 M s R A L R 49 1) — P L
Bt B W2 BRI RN, AR DURS R K 5K A B A T G BB R R R R B B E .,
K2R R K 5K A 32 200 25%~35%, FE4K R PEANEIE b, FRW T ik 45%~80% [1]. H Tl
KA B K T 6 1 I R 5 | S FRRS 2R bk 9K T I ok A4 TS MES(ROS) BRI, AL IS5 I& 15 51 e 2
FAEFEARM A 3R 51 R BYEAE, BHT O BIEAE 1 F R K[2] [3]. A LIRS i ik th 7k
(s B A 2 % 51 AN B ROMLE LA & H T R B IR YT 7 RIE BT 4RI
2. RITHRZF

AR BRI WA RN B 22 AT R mE [4], TEATERRLH 15% 0 B B a g Rk ok, b 2= (i)
RGEREmTAM, ME R PAHH WHO1992 £E (1) — T4, & 9000 £ 44 B IE AR 5t fER
ZHARAR S 1R IR 0 53 v, o 22k it 3k 6 R 2890 50l 25.4% 71 11.7% [5] . 1fil £E 444 J5 T, Levinger
U. Rl Akbay E. [T 5T 35348 7R T RS 2% s bk 9K 10 26 093 26 i 25 AR08 R385 00, B4 i 3 T4 10%,
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75 80 F| 89 B B, FARER AN 75% [6] [7].
3. PR
3.1. mEKREE

2 B ik 55 TR 22 R 7E 76 1967 4 Kohler FIRF T Ak Aa FTish e, Al T - RS b A 10 22 B 5 kgt
ITE RS E R, 45K BRIE A 5 (A Ao RS RFR kT o, Ui B FAPAE IR R A5 4 o T X — 44
R R ARk sk 55 PRI P R bR AR BT I R AR, TR R I K R IR A A, XA TR Rk gk
(1T B IR 2 BB T 5 Ik R S 50 583 T R P 51 A (0 2R B . 70348 v BT 52 BEL A T 5| Ak ek i K
IEAh, R 2Rk K TR RO 5 R RS R AT 1) 1 A O [8]

Ahlberg K H R F ) —TRF 700, XF 30 44 1% 53 M 00 ARG 45 kAT 0T, R B 40% 11 22 Nk % ik
H 23% 1045 MK 2 5 ik e A M . 7E AT G SEF 70, 38l A 22 i ik i 7k 2o A0 B ST A ) R A2
R FNEREE KGR, TESET 22 AAMKERNEIKA 10 A MRS R NS IR E YT Rm ISR . it
AT RO 2 SR TP o S R, A L R IR D e AN 42 (9]

BT RE R K TR IR AT SRR, BRATT R0 2 K A S T A, X — LG nT DL I WA R &R
SRR SRR BUMARRE A7 0 (RS 2R 5 O AOURE RSN T Jis ik, 1 70 00 Py e e BV N B bk,
HLZE MRS 22 P4 e K AR B B A K 24 8 42 10 JOK, p T o b JER 1K1, 2 0 G 2% i Fk P e /I R A 10 B o
B AT R sema i o B VIR DIRE, SIS RE Ky s . Shafik A1 Bedeir [ 58 TAEE— 20
BT IX— LR [10], Al A0 32 44 7 MRS 22 i ik it 7k 2658 0 30 44 Xof HEL S FROHS 2R e ik 10 i ok v 0 Btk A7 77
WMot SEH BN, oMK 2R bk i 5k 2B 2 70 oA EURT B G S/ A o F ik ke 0 B 3w TXHIRAE, ) 71
FEIN T 19.7 ZEOKGREEA 22 2 KREL

EA—FEME, BT MRS R A SR TE B RN B SRk, DR e 25 5 52 B 2 B ik T 1)
SEMA, T 2 0 B R K AT TR R BRI i R R Bk TA), BN I AR, TR BT R A I
kAT S BRI ER K R 3G &, IR b BN BBk e 256 4iE (Nuteracker syndrome).

3.2. 5lBAFERIHSH

NZHEFHA LIS EA(ROS) R, IR KE TIRAEAT TR 00, (HIX — R S N AT RE S 2L
FEAENT ROS SIS T 5 R A (AN R0 i 107 R & AE i S8 by, X TE AN B I R AL G B L
[11]. FEZERIK TR AT B8 51 AT 22 AL SR A B 3R I # AR IRl S5, AN T Se ik 248 e P 5 A [ 1 3
T2 ROS FIREIS 5| E A RIB(OS, Oxidative Stress) [2] [12].

& Kiline FUFFEHT, ARATEENL 1K BURS R Ik sk AL, 76T AR5 AR Rkt 7k R SR, AR
RIS A R 3 Tl bn 64, B4R S B 1-1a (HIF-1a) AL A 2 AR K BRI 55 B AB T A 4L R ok R 4
Y BETHE[13]. 1E Lee et al. I 5, AT @AM HIF-L1o [1)3RIERAG B KE RiF Ik 5K B2 RN
FITK RS KA AL . 50 RS2 E AT LG, RS 2 K il gk 55 PR Hoks 2 Ik T ) HIF-1o R IA 2 % 2
BRI 7 F5[14]. X T ITURF 75 R UIE SR 2% 5 ik it 5 5 S 08 n A 6

AL RE(OS) 2 i B T-iE PR AU(ROS) M ik 52 7 AR BT S8 A 1 PR AS 2 1T 5 B30 7D A 3R A A8 - 4 2R 1
HEARE B, HASE b SIS BTN, R HUEA T IR AE B R M. SHF 2 VCL B 1)
M3 BAGBOHAT /3 Wi /n K ROS 7KF i T~ IR 53 1%, ik i b i L B8 1 (TAC, Total Antioxidant
Capacity) K-V B BAR T 1EH 57, Hendin KL GIEFUE, SXTREAALL, A2 F bk ok B2 100 T
(ROS)/KF & FFm[15]o X TG MM 2 51 AL R, BUAIES 2 G0 f FLAH DG HRE PR 1 % 1 2 R 4
EEEEH . EREY, #H NRF2, SOD. CAT. GPX. PRX. GRX. TRX 1 NOS {1k
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SR, HmAY R BELERS TR A AR BRSO A A DR H R S5 AN St B 1) 8 A8 S A
I RAEAE ] o % b i DRI R AT Sl WA 2R ) Sl o el B I /K, 87 E ISR P ) e 2Kk~ 18
PR T AL T AR T T, DNA B AL S50 52 R S AR RE A, 520 ks 11 AR 1, AN BOA F[11]
[16]-[23].

F T E7KF ) ROS ZKF ] DA W kG 1 G ()5 1) 58 B 1t . SRS (G) & DNA J3 1 £ 1 v s i LT i
B, HIWRAE S22 A mEENEWIER, iy 8-F2 BIEIR(8-OHG). A B FX A E M IEH
S DNA BT, 2R ERAE BN 8-0HG & & K& IEH B %1 100 £ . K1 F 47 1E 8-OHdG
DNA f3AGEE, 2 5EEVIRIEE(BER)IE, #elf F3NHFR 8-OHAG J-H# R B4 M st . (AT
ZRERMNEES T, FEDNABEA TR, 51 S-HBREUZEIEI SN, 5] DNA FEBTR 5] i
DNA FBtfr[24] [25].

4. GFRBTT

H ik 2 kil sk G RV TT R BLR FARRIT, AFEL SR R iRkl 7k 45 3L (varicocelectomy), i
Ji 455 K 2% 8 ik 45 3L R (laparoscopic  varicocelectomy), %37 (148 F & 0 F R B R 10 kS & & ik 45 3L R
(microscopic varicocelectomy) LA Kz /- A\ #4: 2E VA 97 (embolization) . - A B 1358 56 1 7] DL 23y B VA N 1%
(inguinal) B A V4 T A (subinguinal) LA & Palomo =X 1) 5 /15 5 A % (retroperitoneal) . 1994 4F Schlesinger
J AL AR BT R SCHR, R IR Rk Sk IR AR 2R B RE MG T M B MRS RS s s . iR
#% Agarwal, Marmar 2 Abdel-Meguid & N FJANFERF 7, FE MK R UIBRA, K55 Ik BEANTE 7 S8R
SRR BEWIN, TR S AR URI T RETE[26] [27] [28] [29]. [FIB, 2R bk i 7k ) F AR BF 1IE 7]
fie 5 S8 RO /D A K [30] [31] . Mostafa $ 5 Ut , A 2% ik th 7k DI BR AR AT 25 FEARAN & 55 £ ROS 7K -F,
[ B B2 SR VR P A RE F1[32] . (U2 HETIIRIRTE R TR, BARFARIGIT A RE Nk sk e ik 7 &,
EANIE ) AR T7 20 T7 RS R Ik it 5K 7 5 AR B AR KB [4] -

BT EA X — BN, TR WA FAE SR Rkl s BT IR TT . MR B &R
GrEFE S P A B EE . AERE SR BT DL A nan s e H R 4E4E R AL C FIE. HilE Q10 &5/ Tk
A W[33] 15 IR AL AR P SR K T B At 3 2 5] G AH 47 5 ek 2> 17 5 | P S A BT, T Dd it
A FEHUEAF AT M. H T A B W R AR B G RHEE AR T DL SR IR BTSRRI TT AN Z49E[34]
Alahmar 1 — I 75 R B, /b 5585 4E (oligoasthenoteratozoospermia) (¥ f2 3, T A4 Q10 (200 mg/day)
BCAI 1 ARVA T AT DA RS IR EE L W& SRR A [35]
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