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Mechanisms of sperm quality decline induced by psychological stress:

a review
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Abstract: Psychological stress is a significant contributing factor for the decline in male sperm quality. In terms of the
psychological mechanism, the decline of sperm quality due to psychological stress is associated with increased perceived
stress and different coping strategies. External sources of stress can elevate stress perception, then affect sperm quality,
while coping strategies may modulate the impact of siress perception on sperm quality. In terms of the physiological
mechanism, psychological stress disrupts the normal functioning of the sympathoadrenal system, hypothalamic—pituitary—ad-
renal axis and hypothalamic—pituitary—gonadal axis, leading to disturbances in the essential endocrine environment for

sperm production. This review synthesizes the psychological and physiological mechanisms through which psychological
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stress influences male sperm quality, providing insights into the prevention and treatment of male infertility.

Keywords: psychological stress; sperm quality; perceived stress; stress source; endocrine

B R S 21 20 AT I 4 5 ™ I i)
Z—o H 1960 4FLIR, HAEENANERE—H
Wb RS, HIRPDRZ T, AT
SUFRIE . HEFRE AT EERESE, HPA
2R A T IR RERIRRAR, RIS T2
AERRE R TR B Z RN R, A
W NCRE . DEDS | R EROMA L IS UL D L S A
85, AR Z TSR IO B WK 1 B T )
HENR Y ASCE RIS, MO
BT AR BEALA 2 A2 O 38 52 0 55 1A 1

DOI: 10.19485/).cnki.issn2096-5087.2024.08.009

BEEWA: iR RS E TP (13d22260500)
EEE: BRI, WLRFTRALERE, (DRl

BEEE: 5L, E-mail: fangzhongxu@163.com

B RIHLR ATk, O B FAE D AR AEEE K
JE A5 1] o

1 WEENSBETRE TR OGRS

TR T TR T A A4 1 ) R 32 B4 GO <R
P TR EETS FEA TAR R 155 . 2 SRS F
FEAEZ XA AR B ot B RAT i, BRI HORS 7 B
HERGER, H HIXR N7 K A Ja 9 LAR AR
IRFFEE 2 IR MEA TR R (RO | A TR
15 ATRERCMOR L L 1 S MIE R IE SR T I
oo, AR, AN 2R A
PR BVE S RATH B, WTUE . K5
IEFIEESR T IBIEAR 7 AN, B2 AT
WR—FR S, BE AT BRI 9, bl



- 684 - T BE 2 202448 A4 36 %45 8 4b)

China Prev Med J, Aug. 2024, Vol. 36, No.8

RERZ R H R E SR Y, SEURE R
HFEAR S, KT TR BRI ARSI
Feb, 3 KA AR R IR a] 0ok 5 o 6 3 Al
P, RTARERSHFRE FRENCR, 3
AWFREERIFARG — 1, TRE R T I8 2
PN REGER Z A AE ] A2 B2, A0 R
B WA o AN AN A [RIAE 4 D T RE A
ANTRT Y s 3 0 s BOR BN [R] B X T, e R N
T AT 2E 5
1.1 EH%5w

FE T3 FISE R AT R A T 20
AT — 2 RS, SRR i BT T
TE . TEROHE S ShE T e e prsE s, Whse
HRZKH COHEN 45 ™ Ziffil i) /) MR (Per-
ceived Stress Scale, PSS) V¥l H 3%, W58 K EL,
FE T3R5 S0 1 B BTG, T e KA 1Y
FERG UL . RS T05 SR H LK T HL B AL 12

4 FOLKMAN 4§ " IV HPET B, AN
(] 4432 3 5 ) s e A R T A A e AR Y
XPEEST, AR TR 23 R PN IR T
Wro TEWIGOFMBTES, MASCTIMBIE IR 2 KFLRE
R H B G RGO, AR
FE Ty PFRRAIE . BEXETT S8 AT REIS I AY TR K
NEXT T G AT AT VY XA BER, AR
AR EA IR 2 RPN e . F5E
B, TR SRS TR R OO, )
PEAETG FA R SR T R R RS R P MY
RS LW, & WA SWA b S 7t 270 AN AN e SR R L &R
SR REREAAC T, RWENBEIFASEES
BOG 7 ITa MR, T A AR He R0 5
K1
1.2 Exsm X

FETAFREAN BRI R AT T IR PEAN 25
SR I YA xS A B A S
H ok i), A RERIBUR AN 25 Y SRms ;. 41
PAIA Ry R S Pk Rk B, AT SR U £ ] R
AR Y ax 2 Aoy 284 AT S e R g A
B, TR RS T PR AR AR B TR BT
R TAE 3 K 55 PR3 i St R RN 5 A
FE, BEARUCGENG T BTE TR s XA E
JEJJIF, SRIBCR FE ) R AR %k 7 2T AR A
FEJ3H5E

SR, 2HAMARKE T e e RAsmT, ] ek
B — T A 0T 7 R k)i R ) S 4 .

N, R SRR SRR S S
T KRR A0 0 (R R 3 7
VA R R ot SEON TR TR 17,
HEREARE.

2 DEEHNSBRFTRE THEMEENE

OB RTERG TR A R St R AR
FH, AR CEMRAS W2 SR B R ECE, b
RiE . SRSRESE . PR, BAEROBRE ) S80S TE T
EE 1) A P PO s HB A L ) o — B 22T

H AT B R 2l P iR 28 R G520 H
FMARG . WIrRGEMGIEERGE DA PS4k
MO E B . OIE S S BB MEA I REAH 0
S EE A BRALE A 3 FP . S LIRS (sympa-
thoadrenal system, SAS) . T Ffx—mEik-1F [
(hypothalamic—pituitary—adrenal axis, HPA) i Al
T F -k —-52 30 (hypothalamic—pituitary — gonadal
axis, HPG) Hli@p ", (OHUEIIT, SAS Al HPA %l
BAEE, DARSRER NN ST W RO
PEE R —853, HPA B2l HPG #hiny i 163,
KT RGN, HPG flploe BERh], (ks %A
s N IR ], e O 1B TR
2.1 SAS A= HPA #hAak g%

SAS I HPA Bl % i Iy 45 s iy 2 A 32 52
RGE. SAS [ FEPAKEE S IR ERE, RIS
TWRREREPE LIRE, ME T EWESZ
(paraventricular nucleus, PVN). fE& HPA %[
WAL, PVN M2 o Ae B b R B o 3 T
% (corticotropin—releasing hormone, CRH) FIAE &2
)/ |VAEE S S € L E2 ) @ VSRl EE U N =
i Hz T 2= (adrenocorticotmpic hormone, ACTH) %
W, BfJS ACTH HRUCRE O B 5 2% F e i
o MEECBUMER & HPA B &R0, sty
GUEA SIS ) A A

SR, KA T T RS, AU S SO 0
HPA fli, fi HPA Bl A28l SHANMIB ARG —
F, HPA B2 R R G, T ik AR
P KL B B R AR A2 A, 5B B TR
VI a1 =0 I e BN SN B N 3 G E )
CRH Fl ACTH 9 3 M i 6 S At , (Mt BB
FK TR, 24 HPA g 2 & e, Sk A
PVN W2 ICHIE S CRH o B4, b R ik
TS T A L LA X RN, S8 HPA il
KAZEAL, CRH. ACTH FWEE Bl s d FERR R



TR BE 2 2024 4E 8 H 45 36 %45 841

China Prev Med J, Aug. 2024, Vol. 36, No.8 + 685 -

X I 3 WA B URER 3 X Ad B 7 A 1R 22 AN A S
FLAER B R T B A 2
2.2 HPG #hAa ks F

i A 2 RS L 44 528 8 1O JoRS 1Y) 3%
LWy, Hrh f HEE A 5 % 2 HPG
Bl > R R AR AR BRI R B R (gonado-
tropin—releasing hormone, GnRH ) J| 3 3 1A {ij i 4314
fEBRAL I ZE  (follicle—stimulating hormone, FSH) #l
R (luteinizing hormone, LH), 4EFpfE T 4%
Az 0 T I v SR R B Y RAL TR IR S AR
HPA Bl A R 2L, 1 BE7M I8 B B2 R Al CRH 7]
MR Z E 5200 HPG Rl RE, #5052 ks Bt .
—JT I, BB TORER A R e R AR R A
H g E (gonadotropin—inhibitory hormone, GnIH) [
ik Pl ffi GnRH RIXTRE, SEERMAT LH
FSH RS/ 7, SRS 5 A T 18 9 0 WA B
Bio 5—J7i, 3R ETORER AME S S L] T2
JLgE T 28, IEREREAR S LD LH S2 AR, (52
X LH B BURRE A, BRI 20 Wb 2, 52w
KT

CRH I3 7 25 2 B— P MERR 5 BRSO i,
M7 B~ MER K- T8 5 5B A BE S8 A 1%
s FORS TR AR OC ™ — 7, B-MEK
AT LABH T Fe i s GnRH A 86 5 St 0 441 2 1 43 3
FSH 1 LH, AT (5] 5T 240 A 3 0 S2 1, AN 1
B g Sy o0 —J5m, B-WHEIKR Z IR 7 T
15105 i i 0 R S I 7 = =S L1 D i OV N 0P A
B, RS A Y, A, CRH 2R
RIAEER Sy GnIH #lZIurh ik 7, FeO B E SR
AT CRH 23k, i GnlH #iZoodes
PEULTE , W GnRH (W IEFR 43, SRS T kA4,
I3 UORG F JBiE F F

O PR ) B3O MRS 7 i T AR AL 5
HPA il BE G 51 & 1) HPG FhDiaE T FEAHOC, 1M
GnIH )P4 4% HPA 4l HPG RlAYSCHEER , W
B BTHER A CRH 13 BE 3 A 3 23 20 GnlH ARSI
s, AT HPG i Dhae, ALK Iy
KA
2.3 HitaximE

JE 70 BN AR RS AR BT HPG i, 16
SR AL . SRS T RO AT OCRY 2 Fh Ry
PRIMCR W EFL R FIAE IR, W BUR BRI
WA RTER PR R il E, HeRA sk
VR, ALHE T SR 53 WA AR i B T A

T E R A RMERE AR T kR, TR
BEIBR S AR I -1 BRI O 0 R B AR
AR T -1 TEB AT REh I R, 552
FUrb B EORS 7 R AR O B MHAL T 0 B )
RET, MEFLFRA RG] S ECR PR
IREIRGRAE , (7 S2 B M IR FORS 1R A ib BT

3 /Ih g

OB 6 S T s e R T Ok
RS, AR SCEZ NGO ERHLH A A FALH 2 A2
BT T OB ) S E0R T B FREPLE . MGG ERAL
Wil LA, 2T K AN IR 26k
SR, A I AR 5T X G ) N i 2 e AR
W, A ZBE 2 R, AR R
I, BBRRRSE, BIAEASR 78 AR IR AR SY
XEER R Z [ E 2R, AR REA [ Rk
s iy 7=, SR B0 38 ) G2 0 vk
(IR . DBREE T . Ah S CRRAE) XS 7 0 i i
BACR, NIRRT HRMES% . 55, Lkl
ANHRER B DI K 50 i Z A AE B
S, MELAIX p P IR SC R, PRSI ST X S it
IV RLEESCF T BRI RZ M . A B A, IO
HE NS F BN W ARG EAL, dFfs2 ks + B .
GnIH FJREE HPA BhX; HPG %y A= 1 FH b 56 flt i
R, LI RSSO BT S R GlH 4
HAX AL

Sk

[1] AITKEN R J. The changing tide of human fertility [J]. Hum
Reprod, 2022, 37 (4): 629-638.

[2] RAVANOS K, PETOUSIS S, MARGIOULA-SIARKOU C, et al.
Declining sperm counts...or rather not? A mini review [J]. Obstet
Gynecol Surv, 2018, 73 (10): 595-605.

[3] ILACQUA A, 1ZZO G, EMERENZIANI G P, et al. Lifestyle
and fertility: the influence of stress and quality of life on male fer-
tility [J]. Reprod Biol Endocrinol, 2018, 16 (1): 115-125.

[4] AGARWAL A, BASKARAN S, PAREKH N, et al. Male infertil-
ity [J]. Lancet, 2021, 397 (10271): 319-333.

[5] ABU-MUSA A A, NASSAR A H, HANNOUN A B, et al.
Effect of the Lebanese civil war on sperm parameters [J]. Fertil
Steril, 2007, 88 (6): 1579-1582.

[6] JUREWICZ J, RADWAN M, MERECZ-KOT D, et al. Occupa-
tional, life stress and family functioning: does it affect semen
quality? [J]. Ann Hum Biol, 2014, 41 (3): 220-228.

[7] JANEVIC T, KAHN L G, LANDSBERGIS P, et al. Effects of
work and life stress on semen quality [J]. Fertil Steril, 2014,

102 (2): 530-538.



© 686

T BE 2 202448 A4 36 %45 8 4b)

China Prev Med J, Aug. 2024, Vol. 36, No.8

(8]

(9]

[15]

[20]

[22]

[24]

BAICF, SUNJ W, LIJ, etal. Gender differences in factors as-
sociated with depression in infertility patients [J]. J Adv Nurs,
2019, 75 (12): 3515-3524.

KLEMETTI R, RAITANEN J, SIHVO S, et al. Infertility, men-
tal disorders and well-being: a nationwide survey [J]. Acta
Obstet Gynecol Scand, 2010, 89 (5): 677-682.

ZOU P, SUN L, CHEN Q, etal. Social support modifies an associ-
ation between work stress and semen quality: results from 384 Chi-
nese male workers [J]. J Psychosom Res, 2019, 117: 65-70.
HJOLLUND N H, BONDE J P, HENRIKSEN T B, etal. Job strain
and male fertility [J]. Epidemiology, 2004, 15 (1): 114-117.
NORDKAP L, PRISKORN L, BRAUNER E V, et al. Impact of
psychological stress measured in three different scales on testis
function : [Jl.
Andrology, 2020, 8 (6): 1674-1686.

COHEN S, KAMARCK T, MERMELSTEIN R. A global measure of
perceived stress [J]. J Health Soc Behav, 1983, 24 (4): 385-396.

FOLKMAN S, LAZARUS R S, DUNKEL-SCHETTER C, et al.

a cross—sectional study of 1 362 young men

cognitive appraisal, coping,

1986, 50

Dynamics of a stressful encounter:
and encounter outcomes [J]. J Pers Soc Psychol,
(5): 992-1003.

BEDASO A, ADAMS J, PENG W B, et al. The relationship be-
tween social support and mental health problems during pregnancy :
a systematic review and meta—analysis [J] . Reprod Health,
2021, 18 (1): 162-184.

NG D M, JEFFERY R W. Relationships between perceived stress
and health behaviors in a sample of working adults [J]. Health
Psychol, 2003, 22 (6): 638-642.

LEISEGANG K, DUTTA S. Do lifestyle practices impede male
fertility? [J/OL]. Andrologia, 2021, 53 (1) [2024-06-27].
https://doi.org/10.1111/and.13595.

NARGUND V H. Effects of psychological stress on male fertility
[J] . Nat Rev Urol, 2015, 12 (7): 373-382.

JOSEPH D N, WHIRLEDGE S. Stress and the HPA axis: bal-
ancing homeostasis and fertility [J]. Int J Mol Sci, 2017, 18
(10): 2224-2238.

NICOLAIDES N C, KYRATZI E, LAMPROKOSTOPOULOU A,
et al. Stress, the stress system and the role of glucocorticoids
[J]. Neuroimmunomodulation, 2015, 22 (1/2): 6-19.

MALTA M B, MARTINS J, NOVAES L S, et al. Norepineph-
rine and glucocorticoids modulate chronic unpredictable stress—in-
duced increase in the Type 2 CRF and glucocorticoid receptors in
brain structures related to the HPA axis activation [J] .Mol Neurobiol,
2021, 58 (10): 4871-4885.

O'CONNOR D B, THAYER J F, VEDHARA K. Stress and
health: a review of psychobiological processes [J]. Annu Rev
Psychol, 2021, 72 (1): 663-688.

ATLI EKLLOGLU O, ILGIN S. Adverse effects of antiepileptic
drugs on hormones of the hypothalamic—pituitary—gonadal axis in
males: a review [J/OL] . Toxicology, 2022, 465 [2024-06—
27] https://doi.org/10.1016/j.tox.2021.153043.

RAMASWAMY S, WEINBAUER G F. Endocrine control of sper-

[25]

[27]

[30]

[34]

matogenesis: tole of FSH and LH/testosterone [J/OL]. Spermato-
genesis, 2015, 4 (2) [2024-06-27]. htips:/doi.org/10.1080/
21565562.2014.996025.

TSUTSUI K, SON Y L, KIYOHARA M, et al. Discovery of
GnlH and its role in hypothyroidism—induced delayed puberty [J].
Endocrinology, 2018, 159 (1): 62-68.
SON Y L, UBUKA T, NARIHIRO M, et al. Molecular basis for
the activation of gonadotropin —inhibitory hormone gene transcrip-
tion by corticosterone [J] . Endocrinology, 2014, 155 (5) :
1817-1826.

DUBEY A K, PLANT T M. A suppression of gonadotropin secre-
tion by cortisol in castrated male rhesus monkeys (Macaca mulatta)
mediated by the interruption of hypothalamic gonadotropin—releas-
ing hormone release [J]. Biol Reprod, 1985, 33 (2): 423-431.
XIAO B, LI X, FENG XY, etal. Restraint stress of male mice in-
duces apoptosis in spermatozoa and spermatogenic cells: role of the

FasL/Fas system [J]. Biol Reprod, 2019, 101 (1): 235-247.
HU G X, LIAN Q Q, LIN H, et al. Rapid mechanisms of gluco-

corticoid signaling in the Leydig cell [J]. Steroids, 2008, 73
(9/10): 1018-1024.
EL-HAGGAR S, EL-ASHMAWY S, ATTIA A, et al. Beta—

endorphin in serum and seminal plasma in infertile men [J] .
Asian J Androl, 2006, 8 (6): 709-712.

AGIRREGOITIA E, SUBIRAN N, VALDIVIA A, et al. Regula-
tion of human sperm motility by opioid receptors [J]. Andrologia,
2012, 44 (Suppl.1): 578-585.

XIONG X F, ZHANG L' 'Y, FAN M F, et al.

B —endorphin in-

duction by psychological stress promotes Leydig cell apoptosis

through p38MAPK pathway in male rats [J]. Cells, 2019, 8
(10): 1265-1278.
KIRBY E D, GERAGHTY A C, UBUKA T, et al. Stress in-

creases putative gonadotropin inhibitory hormone and decreases lu-
teinizing hormone in male rats [J]. Proc Natl Acad Sci USA,
2009, 106 (27): 11324-11329.

RASTRELLI G, CORONA G, MAGGI M. The role of prolactin
in andrology: what is new? [J]. Rev Endocr Metab Disord,
2015, 16 (3): 233-248.

ZHU Y Y, NIE M, WANG X, et al. Growth hormone is benefi-
cial for induction of spermatogenesis in adult patients with congeni-
tal combined pituitary hormone deficiency [J/OL]. Front Endocrinol
(Lausanne), 2022, 13 [2024-06-27]. https://doi.org/10.3389/
fendo.2022.868047.

GRIFFETH R J, BIANDA V, NEF S. The emerging role of insu-
lin—like growth factors in testis development and function [J/OL].
Basic Clin Androl, 2014, 24 (12) [2024-06-27]. https:/doi.
org/10.1186/2051-4190-24~-12.

SPAGGIARI G, COSTANTINO F, GRANATA A R M, et al.
Prolactin and spermatogenesis: new lights on the interplay be-
tween prolactin and sperm parameters [J]. Endocrine, 2023, 81

(2): 330-339.

YRS BHA: 2024-02-26 {EEBHA: 2024-06-27 ZANT4HEE: RICH



