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[Abstract] Objective To investigate whether there is a ferroptosis cell death method in the testis of experimental
rats with left varicocele. Methods Twenty-four SD rats were divided into operation group (ELV) and sham operation
group (SOG) according to the random number table method. The rat model of varicocele was established by Turner
method, and the rats in the operation group and the sham operation group were killed 2 weeks and 4 weeks after the
completion of the model. The model of varicocele was evaluated, and the left testes were taken out to observe the
morphological changes. The concentrations of ROS and GPX4 were determined by ELISA method, the activity of GSH
was determined by spectrophotometry, the activity of GSH-PX was determined by colorimetry, and the expression of
Nrf2 protein in left testicular tissue was detected by Western blot method. Results At 2 and 4 weeks, the left spermatic
vein of ELV dilated more than 2 times as much as before operation, and the rat model of varicocele was established
successfully. Obvious pathological damage occurred in the left testicular tissue in ELV at 2 and 4 weeks, including

damage to the basement membrane of seminiferous tubules, disordered arrangement of spermatogenic cells at all levels,
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partial destruction of cell structure, exfoliation of spermatogenic cells in the lumen, decrease of sperm count, enlargement

of lumen space and poor morphology of Sertoli cells. Compared with the SOG group at 2 weeks and 4 weeks, the concen-

tration of ROS in the testis tissue of rats in the ELV group at 2 weeks and 4 weeks was significantly higher than that in
the ELV group, and the difference was statistically significant (P<C0. 05). However, the activity of GSH, GSH-PX and

the concentration of GPX4 did not change significantly. and the difference was not statistically significant (P>0. 05), the

relative amount of Nrf2 protein expression did not change significantly, and the difference was not statistically significant

(P>0.05). Conclusion At present, it cannot be concluded that there is a cell death method of ferroptosis in the testis of

varicocele, but the possibility of its existence cannot be denied.

[Key words] Varicocele; Ferroptosis; Testis; ROS; Nrf 2 pathways

BRILT- (Ferroptosis) 42— Fh & 4 i 4 1) 72 7 P 4l
HAETIE R, % 58 T2 J7 M T 40 M A Bk R TR P AR
(Reactive oxygen species, ROS), DA g it 13 & 1k} H5
fERY . BRIET 5 2R R YIAR G AR 22 45 L 42
UESE T 40 i Bk AL TE 2 A ph 22 R G L O I
RGN T Ak R G050 DL I i i ST R A AR A
F G0 OC B i 1 B ST AT A Sy ik = . &R Dk th Bk
(Varicocele, VC) J2& 55 Bh il PR (09 8 WG 22 & %% » g
i 52 ) 1) 520k 04 A2 RS D) BE L S ORI BT &R B 51 R
BYEARFS . Bl VC BB VA K TR T B0 & %
ML 5 AT %8 . Gholirad M WF 58 £ B .l T 1L 97 Uk
D RIEESLIE JE TE R, VC R R 2 0L ROS & 2 7t
FLIFUTRR TR R L. BT — SR AR AR
e VC AT RED |k K B S2 AU 2B R A0 A Bk 48 T 0 3
TS BCT ANE D RERE AT . T B ik I, A< F 5%
SETSE B M e RS F R VKO 5K (Experimental left
varicocele, ELV) K G AU, 38 o 46 I 2% 56 T~ AH O 38 bn
B FIAH G 45 AR R R AR K P R T A M R AR T
KXERZSH ELV A8 0 09w B
1 #MRE5FE
L1 stmshyy Moardd 24 28 JH SD KR (W Tkt
R YR B A A PR ®]D L SPE 4%, R 8 240~
260 g. i HIFEPLECF RIEHATRENL 040 . TR A A
FABHK 6 HL KB TFRAHMBTFARABAL 6 R
VES X B . I ¥ 1) 35 76 [R) A i bn v SR B2 v, B il
R HEK . A SEER R BRUA BRAT S B W A8 BREOR L JF
S BERAR B oA A R
1.2 FEA&HSEHA s RRAAR=8) ;1 EE
HF BB (H AR F R RGE(HARH) . ROS
D 3 0 & (b T Mk 22 3k L A8 b H R O A AL Tl 4
(Glutathione peroxidase, GPX4) #3571 & (55 &t 2
B I8 JE A A BEH Ik (Reduced glutathione, GSH) {ill
AEIR T & (R 5t & B0 4 bk H K 4 Ak 9 18 (Gluta-
thione peroxidase, GSH-PX) il 357 & (5B 27 & 0 »
PP K RAZ 5 A ] T 2(Nuclear factor E2 related
factor2 , Nrf2)#i {4 (Cell Signaling Technology 2\ H]) .

RIPA 2 (R KT 30 % 1 BEE (R K ) (T
# M marker (Thermo /4 &), PVDF JE (Millipore 2y
CIP
1.3 ik
13,1 g@ar A KR I T 100 5% B b % (45
mL/kg) FREE JEEBEP A m I O, FAR A AT R B
412 M Turner™ 2 MLk 775 4 835 T I i ok ) 42
B DK B T 20 R ORISR K LR
BKAMN B —E R 2 0.8 mm B R4 B, 1 4-0
22 20 & IR AT 5 20 5 R Dk — 1 S5 FLUE 3 AT 3 AR
7 KRR 43 B A o T) s o A AT DL ) i A A 2 AL
JoR A 01 38 5 9 i 58 A a4l s R A HAR TR B
HAAT 22 BT H Koy BHASS L. RIGahWiEs: 7 d |
JEETE SR 20 T BT B R B TR R g
1.3.2 FpARE BFERAHAMFARAHTFEH
2 JJE AT UM R TR BAHM PR BAH TER 4 B
S HEAT OB o BB IR S xR B AT IR R RR L SR S
P WL 25 A8 1T 30 s 5 RO 4 2 RS 2R ik LA LA
AR R H K LR T T 5K 2 A5 DL B BB R TG W
s 718 S 1B HRUBR T 3 ) B 4% 2 A0 ) 52 L
1.3.3 HE @ A KR ZEM S 40, A s
K BE B 10 V0 4 K B MRV 1 2 A S AL i A )
Ho AEEYI R RS K IR AR R Y4 3~5 min, FFRIK
VW43 A s SUKOK W GR B8 K Bk s BT R Kk A 85 %%
95 U5 (o 6 B W ORG 7K s A BT 4 W b e 5, 5 min; 2T
e o, BAGLLO BB SRR, — W 2B B, rp PR R I
B R A O T UL S 45 AT K R e M 2 LA S A Y
I
1.3.4  ZH4141 ROS.GSH .GSH-PX.GPX4 &l
B U0 A A B ER K #3000 £ #5010 min
R, S HA K, R ELISA 201 E ROS,
GPX4 ¥, 43 6 BEvE I GSH 3 5 L a3k I
GSH-PX i Pk . 35 7™ 4% 4% B0 & Ul 1 65 AT 484
1.3.5 Western Blot il 22 AL4H 4 h Nrf2 & H £k
TE A 2157 U A /N B B s R0 TS o A Bk
WA AR AR B s & SDS-PAGE Ji¢, LIk 70 B



HARESF 2022 F 11 A % 34 %% 11 # Med ] West China, November 2022, Vol. 34,No. 11 « 1573 -

H R BREE A 1 hy i At R B N2 Hrik,
ACHE R o %, TBST ¥k o, i A SR i % 1k W) i
(Horseradish Peroxidase, HRP) #5ic i) — ¥, = I8 %
# 1 h, TBST ¥k . fJ5 UL ECL & 0, %K 18 & 48
THRIE, LI gactin A X, iz H Image J F A4
SE R B2 KRR P Bractin S5
JRFEAE Z b DL (EARE S Nref2 8 [ Rk K P,

L4 geils#ortr R SPSS 20. 0 Rt 8 R 1758
B BB VR LB bR o+ o) R 2
FeioRk A AL ¢ K30, L P<<0.05 22 7 A G2
2 #R

2.1 HHAKRBELV ERILE FARAHMFARDB
At 12 HSD KR 2 TR B RR B Ak 58 5 137 UL 26 DK &
K 5K HL 22 0 25 4 L 0 2HORS R K ELAR S A
XL R TFAR A AR TR B A x B A Gt
B (P<<0.05)  f /R @R . RFA A HERT
SR WU b SR R e 1 € | el = ) N N
4. W1,

®1 BFHAREMBERHRREZLER

Table 1 Diameter of left spermatic vein of each group of rats
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Figure 1 Comparison of histomorphological changes of left testis in rats
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Figure 2 Comparison of detection results of ROS, GSH, GSH-Px and GPx4 in left testicular tissue of rats
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Figure 3 Nrf2 protein expression in left testis of rats
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