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Abstract: Low sperm count or lack of viability is one of the most important causes of infertility in men, and nuclear factor E2-related
factor 2 (Nrf2) signalling pathway plays a key role in spermatogenesis and sperm maturation. Clinical studies have found that the
expression level of Nrf2 in the semen of patients with oligoasthenospermia (OAS) is significantly downregulated compared with that
of healthy men. The regulation of Nrf2 pathway may be one of the important ways to improve OAS. The multi-component, multi-
target, and multi-pathway effects of traditional Chinese medicines (TCMs) have significant advantages in treatment of OAS. Studies
have shown that some TCMs and their compound prescriptions, such as Renshen (Ginseng Radix et Rhizoma), Gouqizi (Lycii Fructus),
Tusizi (Cuscutae Semen), Yinyanghuo (Epimedii Folium), and other active ingredients such as icariin, ginsenoside Rgi, and
astragaloside IV, can improve the spermatogenic function of testes, and increase sperm density and motility through the modulation of
the Nrf2 signalling pathway. In this paper, the key targets of the Nrf2 signalling pathway and OAS are described, and the current status
of research on treatment of OAS by TCMs through the modulation of the Nrf2 signalling pathway is summarized, with the aim of
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providing guidance and direction for the clinical use of TCMs and their compound prescriptions in treatment of OAS.
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Fig. 1 Regulatory mechanism of Nrf2 signaling pathway
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Fig. 2 Mechanism of action of Nrf2 signaling pathway in OAS
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Table 1 Analysis of pathogenesis and treatment principles of OAS by renowned traditional Chinese medicine experts
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F2 EF N2 FSBEPAEYNS T OAS HHfR
Table 2 Research on active components of traditional Chinese medicine in intervention of OAS based on Nrf2 signaling
pathway
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HRIE, AR
ESEAR DEHP ICR /MR, N GPX1. NQOI. GPX4. HO-1. SOD2. Nrf2 & A#ik, WHAMLRE 58
&= Pk nyihc| Wistar A i LW N2, HO-1 RARE, WAL 59
BEEH STZ C57BL/6T (Nrf2 i Nrf2. HO-1. NQOI FH AL, WREALM 60
BN
WS STZ Wistar K FRNe2 EEERE, AR 61
EHEF A STZ Wistar K i 3 Nrf2 (¥ mRNA R AR, T Keapl mRNA HEAEL, WAL 62
FHZEEE 2HBN SD K 3B Nrf2, HO-1 f) mRNA K& ARIE, HERENT 63
ABRAEE
SEday PD-1 4l 3 Bl6 M EF L N2 HA. Nrf2. HO-1. Keapl. NQOI1 ] mRNA MEAEL, WEH 64
C57BL6/] R
SRR NaAsO2 ICR /MR TREREENY . —EHEKT: BRABH K. SOD. CAT %K, Wi 65
AR
okt BN 3l ICR /M Fif Nef2 B K CAT. Mn-SOD. HO-1. NQOI ] mRNA £i%; Fifi Keapl 66
MEERIE, AR
TR DEHP SV B Nrf2. HO-1 1 mRNA 3%, J2EA R 67
Biar SMER ICR /MR LA N2, SLC7A11. GPX4 HHFKIE; Fif pS3. Keapl. HO-1 R, 68
LN A L AN
R STZ SD K LA Nrf2. NQO1. HO-1 ff) mRNA KM, TFiH Keapl ff) mRNA K&, B 69
LZE R AR
HHER Wy A SD ki F N2, HO-1 EEFKIE, WRARIM 70
TR wih AL B SD K LI N2, CAT. SOD. GPX; Fifl HO-1 &, AN 71

PD-1-f2/PHEAIAAET 2R -1; Bax-Bel-2 6k X & H; DEHP-&F7K —HIR —(2- 2% L)k,
PD-1-programmed cell death protein 1; Bax-Bcl-2 associated X protein; DEHP-di-2-ethylhexyl phthalate.

341 AMEZEE T

2% AR R LA

T, SFSEARBAYIEC T TS, -

iz hE, MNERUFEER. BT 2ERD
RefRtG 2 WIS W, AReAEE, 5% AR
B Th A VA S YIS . BFT R I & PR R AE S T
AEFERS AR Y /N L 22 FLZH 2 Keapl s 41 0)5 Nrf2 22 H
FKXEWHE L, gEZ Nrf2. HO-1. GPX4.
SLCTA11l # H 31K & S 15 FEAINE 3 Z2 35 B 2

REEPRII IS, PRS2 AARE TR Nrf2 4%
HO-1. GPX4. SLC7A1l AL, MHEEET
fa, BETANE AL MARIE T . SRWTAp 07 HA #b
MRERE, FUE ARG Z DAk, 54 3 5t S5 SOV 75 i L2
Wik 5 e e B R FHRE T &, KRR IS+
e, HAHKRENAL D N2, HO-1 FEFER
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Fig. 3 Classification of traditional Chinese medicine
compound prescriptions for treating OAS based on Nrf2

signaling pathway

K B SRR O BA PR IA 1) 21 M B B R B 2H B
L SR E T RGBT 1S Nrf2/HO-1 BB 5 R OAS
KBRS FZH LR R, R 52 MUAHZR45 .
R R IR 28 44 5 RIER A 7, T R B
Ik R HERCRE % E 2 AL ZUh N2 mRNA 5
Nrf2. y-GCS. HO-1 %5 3Rk & SOD /K F, i
Keapl mRNA [ HFRIE. A K, FEmkR
HERYRE 18 3 15T S5 R TRE R BURS 1 Keap1/Nrf2 18
% K RN y-GCS+ HO-1 SR R, A
JRBE, W SRS -1 77 o s B 225 K I AR =
B 25 R IRTT OAS A 28877, B AT R U258
K& HIAT DABA 2 250 OAS KRR 22 2H 21+ SOD . GSH-
Px. T M. FLRBERS . o-RIREE R RO S R,
I Nif2. SDHmRNA Rik, $oRoEHRs AT feimit
WS Nrf2 J8 % SR s A SR AR, Pk
# OAS KU SAMSIBURAS .

342 tMR'ERTH HEETARAETE
B97 OAS MALT;, HERESIHARKNEEE
THATLAR R OAS KEIMK 7, hiisEid
21 N2 Keapl. HO-1 F4LER 4 25 LWL 2 &
HIERIE, NEA E, Li# SOD. GSH-Px /K,
P HA] LUE T 0% Keapl/Nrf2/HO-1 15 5@ 1,
3% OAS KFRZE MAEMRIBCRA, HEmmErs
WSH

343 BB KIETTH Az R ERE AR,
FH KAWL T B SL A 447, BF 90 R IR — Az ] i
OAS /N AHL Nrf2. HO-1 ik, Fil Keapl
Fik, FHEAASSEMEES. W, B

SHALEB, RIHE TFREAEE, ek
SR S A AR AR, SR Al
52 JLA ZUA AL R AL AT 8 N TS Keapl/Nrf2/
HO-1 J& .

344 BIFFANERTH BFANE GBS B A T
BN, AUMFERAIER, e SR 7,
PFHRE TG 7o TLBRRE SV A B T4 i)
FERBETZANHF TS, OAS /N RS2 LT
5 Keapl &1k E3# T, Nrf2. SLC7A11. GPX4 &
EEE L, RORBUF AN BB T Ae s
Nrf2 25 Ak, BOE Nrf2 IR AL SSOE B ,
TR NALUS EIGEA, s g kAT,
SRR A S AR R ThRE ARG 7 R .
3.4.5 aAANERTTH kR BA RS AVE .
SRAEIHRL, Li 5B R A IS OAS BRI AL,
skl P AR B S ML ZH 2 HO-1. Keapl 1 p-Nrf2
BAKFEE L. IS RS A T
JG, KECER p-Nrf2 AP 8 E B, R E0s
Keap1/Nrf2/HO-1 8 2% & 3k v 205 OAS KBRS T
R AT R BB IR . = A R AR
CRIFZHEY 2277 “=A” K “HEMEn” g
WS, BBEFRBABRG NS ER . IR
PLBE R 58 35 Y 00 S5 4k 28 K P ) AR 7
55 RIS FE R S8 A RS N, SR S B A 1
VRS T RS IR AR 5B A S A M SR A
BOE Nrf2 (5538 5 AT B S8 4% S8 AL ST S
155, = A RGN RE AR PRI /N BLUSE L Nef2 3R
%, WS NSRBI E HO-1 RIE, ki
SEIENIE G, T pe2. FEE 1 (Beclinl)
FEMREA | #5883 (microtubule-associated
proteinl light chain 3, LC3) -II/I & B W& AH R & HIT
ik, RIS B4 0 Bel-2 fE & Al Bel-2-Beclinl-Vps34
HEMTEE, 0% Beclinl /S HIA0H0 W, M
M A AS N I e, DR AR AR T, 7
R R /)N BRI A R T BT

3.4.6 FNERAERTTH AR AL B A BN
B aREFRIL. SR E S ThAL, BRSSO
FE AR RESS B OAS KR 2 44 HO-1 Al
N Nrf2 IR HRIE, T Keapl A0 Nrf2
FEARIE, FERBE AR TREEIT Keapl/Nrf2/
HO-1 i 2% 3% OAS KRB R BHS i 2 5 2 AL
U . GBS REA R B BRIk, P45
WA RGBS SR L N2 HO-1 L%
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Fig. 4 Frequency of prescription drugs based on Nrf2 signaling pathway for OAS treatment (A) and association rule

network diagram (B)
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RS 2R R R EEEH .. A8
X Nrf2 15 505 5 OAS LI PTE AL BEE I 4
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4iS Nrf2 558 OAS KAK BT s E
H, $oRE0E Nif2 5 5@ BT RE B 1E N OAS ¥R
I7 23R IR H AR (HILFT BB FE I A7 AE — € 1
LR (1) SRR 25901 T8 B 12 1) IR
Pir, T3 75 B0 Byt 2o R R 5k R e ok 4 B BB 4)
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AMLTI A S G A L, DAgE— P ISR 2590) Nrf2
PSR (20 BT 2 0 T Bk 2 A
B BRI “BHE” 731, BT HZIhE
PR Z M B R, Sz R R E
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FHEE” “ B REA R " AE, 1EARI TG 2454
(PEFER 2 ) TANE . AN 2 R T £
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B A OE Nrf2 #8508 5 B R AR AE T Al
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