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Table 1 Secretion of signaling molecules by gut microbes regulates male reproduction

fF5nT T A AN R Al 27 300k
Signaling molecules Mainly produced by bacteria Effects References
S-FR ik PRARFT I BERR AN KM AT A AR L VD S LT ATA R Balance androgens to re- (50]
5-HT Corynebacterium , Streptococcus and Escherichia coli  duce testicular weight and volume -
PRS- SRR TUA L , 90K 71 BE I A, 3 PR A
y-E I TR FUFTFBR RIAAT AT A Promote sperm capacitation and acrosomal reac- (65]
GABA Bacteroides , Escherichia coli tion, reduce sperm overactivation, enhance sexual desire 7

and sexual behavior

S gl = T N SO T TR e
—AMR B R KUBEAT ] 4 o8 3 4 BRI 28 FEUAT 1R . . . .
R » . . ) 3 P25 9 Induced penis erection [33]
NO,H,S Bifidobacterium, Staphylococcus aureus, Bacillus
TREBTB 52 Rk THDHT 7J(T|7T
Restore the integrity of BTB Levels of T and DHT
KRS Sy Fs 4 -
Sperm motility and quantity = B HE A T Z A %JLlﬁiﬁmeﬂ?&‘(ET
e Metabolite Gut microbiota Androgen metabolism L wle
P - S The number of testicular interstitial cells
Regulate the metabolism of the gut-testosterone axis
AL RE AR IR R
Improve testicular function metabolism — S ERILE BT yEETR Enhance spermatogenesis
NO. H.8 Signaling molecule GABA

/ \ AR
TPHI1
s S-$ea
s MJ’T (a s< MP H1 % SHT

SR Waﬁﬁl
B =R R PDES S-HTHsiz
IR i SERT

GTP cGMP
% 5T e R A AR A
tmAC PKA
Vet
Improve sperm motility
BTB: M S 5# K ; T: S0 DHT : — S50 NO: — AL A G HLS AL %l GC: S RPN AL A ; GTP: 59 =84 ; cGMP: BB IR 51
PDES: 5 FIBERR — 1§ ; GABA:y- &AL TR ; TPHL: (WML ML 1;5-HT : 5- B (A SERT :5-HT #1221 tmAC - BB TR FF 1L

i ; CAMP < FRBERR R T s PKA B IS A PRERFT L Fon el , L #7 L 2R il ; A /- THR . BTB: Blood-testis barrier; T: Testos
terone; DHT: Dihydrotestosterone; NO: Nitric oxide; H,S: Hydrogen sulfide; GC: Guanylate cyclase; GTP: Guanosine triphosphate;

PRPFRRNR
cAMP
T EETEE )y 5T

CatSper Cd

c¢GMP: Cyclic guanosine monophosphate; PDE5: Phosphodiesterase type 5; GABA : y-Amino butyric acid; TPH1: Tryptophan hydroxylase
1; 5-HT: 5-Hydroxytryptophan; SERT: 5-HT transporter protein; tmAC: Transmembrane adenylyl cyclase; cAMP: Cyclic adenosine mo-
nophosphate; PKA : Protein kinase A. The single line arrow indicates promotion, double line arrow indicates inhibition; 4 indicates elevation.

B 1 FAiEaAE YR Sh s 7 S R B A ) (39 40,51.63-64]
Fig. 1 Mechanisms by which gut microorganisms regulate semen quality in animalst 5166
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Progress on effects of gut microbiota on semen quality and
reproduction performance of animals
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1.College of Animal Science and Technology, Henan Agricultural University, Zhengzhou 450046, China;
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Abstract In animal husbandry production, the reproductive performance of animals directly affects
economic benefits. Improving the semen quality and reproductive performance of breeding livestock is of
great significance for accelerating breed improvement and enhancing breeding benefits. There is a complex
dynamic balance between gut microbiota and male hosts. Gut microbiota can interact with the local intesti-
nal tract of the host to affect the physiological functions of distal organs including testes, kidneys, and ac-
cessory sex glands, thereby regulating the semen quality of the host. This article reviewed the mechanism
by which gut microbiota affects the semen quality and reproduction performance of male animals, using the
‘gut-testis axis’ as the theoretical framework. The semen quality is affected by regulating metabolic sub-
strates including short-chain fatty acids, amino acids, and vitamins and androgen metabolism. The repro-
duction performance of males is regulated by releasing signal molecules including 5-hydroxytryptamine,
gamma-aminobutyric acid, nitric oxide and hydrogen sulfide. The studies in the future should focus on ana-
lyzing how gut microbiota maintains intestinal homeostasis to regulate the semen quality of animal, and de-
veloping composite microbial preparations for regulating reproductive function of male animals to promote
the development of efficient breeding in animal husbandry. It will provide a new perspective for understand-
ing the complex relationship between gut microbiota and reproductive health of male animals, and offer a
theoretical basis for improving the semen quality of male animals by regulating the colony ecology of gut mi-
crobiota.

Keywords gut microbiota; semen quality ; metabolic substrates; signal molecules; reproduction per-

formance
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