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ABSTRACT

The microbiome is increasingly recognized as an important regulator of male reproductive and
sexual health through immune, metabolic, and endocrine pathways. This narrative review aims to
summarize current evidence regarding the role of gut microbiota and the male reproductive tract
microbiome (androbactome) in spermatogenesis, semen quality, testosterone regulation, and
male sexual dysfunction, particularly erectile dysfunction.

Relevant literature including review articles, observational studies, randomized controlled trials,
Mendelian randomization analyses, and contemporary guidelines published mainly between 2022
and 2026 was analyzed. Current evidence suggests that microbial dysbiosis is associated with
impaired spermatogenesis, abnormal semen parameters, increased sperm DNA damage, chronic
low-grade inflammation, and endothelial dysfunction related to erectile dysfunction. Emerging
Mendelian randomization studies also support potential causal relationships between specific gut
microbialtaxa and the risk of erectile dysfunction. In addition, probiotic and synbiotic interventions
have shown preliminary potential in improving selected semen parameters and oxidative stress
markers in certain patient populations.

However, the available evidence remains heterogeneous and is still largely derived from
observational studies and preclinical models. At present, the microbiome should be considered
a complementary biological dimension in andrology rather than a standardized diagnostic
or therapeutic target. Lifestyle and metabolic optimization remain the most evidence-based
strategies to support a healthy microbiome in men with infertility or sexual dysfunction.
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MICROBIOME TRONG SINH SAN VA CHU'C NANG TiNH DUC NAM:
TU’ TRUC RUOT-TINH HOAN PEN 'NG DUNG LAM SANG

Nguyén Quang
Bénh vién Viét Burc - S6 40 Trang Thi, phudng Hoan Kiém, thanh phé Ha Noi, Viét Nam

Ngay nhan: 10/07/2026
Ngay stra: 15/07/2026; Ngay duyét dang: 18/07/2026

TOM TAT
Microbiome ngay cang dugc xem la mot thanh t6 quan trong trong diéu hoa chirc nang sinh san
va sinh ly tinh duc nam gidi théng qua cac co ché mién dich, chuyén héa va noi tiét. Bai tdng quan
tudng thuat nay nham cap nhat vai trd clia hé vi sinh dudng rudt va hé vi sinh dudng sinh duc nam
trong sinh tinh, chét lugng tinh trung, testosterone va réi loan chirc ndng tinh duc nam, dac biét la
roi loan cuong duong.

C4c tai liéu dugc t8ng hgp tir cac bai téng quan, nghién cltu quan sat, tht? nghiém ngau nhién cé
d8i ching, thtr nghiém ngau nhién ty nhién bang di truyén hoc va guideline hién hanh, cht yéu
cong bé trong giai doan 2022-2026. Cac bang chiing hién nay cho thdy mat can bang hé vi sinh cé
lién quan dén giam sinh tinh, b4t thudng tinh dich do, tdng t8n thuong DNA tinh trung, viém man
tinh mire dé thap va rdi loan chirc nang ndi mo lién quan dén rdi loan cuong. Mot s6 nghién clru di
truyén hoc gan day ciing goi y rang mot s6 nhém vi khuan dudng rudt cé thé lién quan truc ti€p dén
nguy ca réi loan cuong duaong. Bén canh dd, probiotic va synbiotic budc dau cho thay kha nang cai
thién mot sé chi sé tinh dich va giam stress oxy héa @ mot sé nhém bénh nhén chon loc.

Tuy nhién, phan l&n di¥ liéu hién nay van con khéng dong nhat va chd yéu dua trén nghién cliu quan
sat ho&c md hinh tién lam sang. O thoi diém hién tai, microbiome nén dugc xem la mét l&p thong
tin sinh hoc bd sung trong nam khoa hon la mét dich diéu tri chudn hoéa. T8i uu héa 8i séng va
chuyén héa van (3 chién lugc c6 ca s& bing chirng manh nhat nham hd trg nén vi sinh khée manh
& nam gidi.

Tirkhéa: microbiome, vé sinh nam, gut—testis axis, androbactome, réi loan cuong duang, probiotic.

1. MO PAU

V6 sinh nam va réi loan chic nang tinh duc nam la
nhirng van dé sirc khde quan trong trong thuc hanh nam
khoa, anh hudng l&n dén strc khoe, tdm ly va chat lugng
cudc song cua ngudi bénh [1,2]. Mac du nhiéu nguyén
nhén da dugc xac dinh rd nhu réi loan ndi tiét, gian tinh
mach tinh, bénh ly tinh hoan, hdi chitng chuyén héa hay
bénh ly mach mau, van con khéng it trudng hdp vé sinh
nam va r8i loan chitc ndng tinh duc chua thé giai thich day
dl bang céc co ché bénh sinh truyén théng [1,2].

Trong nhirng ndm gan day, hé vi sinh (microbiome)
ngay cang dugc xem la mét yéu té quan trong trong diéu
hoa mién dich, chuy&n héa va néi tiét & nam giéi [1,3].
Nhiéu nghién ctru cho thay hé vi sinh dudng ruét va hé vi
sinh dudng sinh duc nam (androbactome) c6 lién quan
dén qua trinh sinh tinh, chéat lwgng tinh trung, néng d6
testosterone, ham muén tinh duc va réi loan cuong duong
[3,4,5]. Céc nghién clru thuc nghiém da gép phan cing cé
khai niém “truc rudt-tinh hoan” (gut-testis axis), trong khi
céac ky thuét giai trinh ty thé hé mdi cho thay tinh dich va
dudng sinh duc nam khéng hoan toan vé khuan nhu quan
niém trudc day [1,3,4].

Tuy nhién, cac nghién clu hién nay con kha rdi rac:
mot s6 tap trung vao truc rudt-tinh hoan (gut-testis axis),
mot s khac chi dé cdp dén microbiome tinh dich hoac
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vai tro clia probiotic trong v6 sinh nam, trong khi cac bai
téng hop day du vé sinh tinh, chic nang tinh duc, cac
bién phap can thiép va y nghia [dm sang van con han ché
[1,6,7]. B&n canh d¢, chat lugng bang chirng gilta cac
linh vuc cling chua déng déu. Phan Lén di liéu hién nay
chu yéu dua trén nghién ciru quan sat va mé hinh thuc
nghiém, trong khi cac thir nghiém lAm sang trén ngudi con
han ché vé sé lugng bénh nhan, thoi gian theo déiva gia tri
két cuc lam sang [2,6,7].

Bai t6ng quan nay nham: (i) cap nhat céc bang chirng vé
vai tro clia hé vi sinh duong rudt va hé vi sinh duong sinh duc
nam trong qua trinh sinh tinh va chét lugng tinh trung; (ii)
phan tich mai lién quan gitra microbiome vdi testosterone
va r8i loan chic nang tinh duc nam, dac biét la réi loan
cuang duong; (i) danh gia titm nang cling nhu nhirng han
ché clia cac bién phap can thiép diéu hoa hé vi sinh; va (iv)
thao luan y nghia thuc hanh déi véi bac si nam khoa dua
trén cac bang chirng va huéng dan hién nay [2,5,6].

2. pOI TUQONG VA PHUONG PHAP

Day la bai téng quan tudng thuat dugc xay dung dua
trén cac tai liéu cap nhét tir nhirng ngudn y van chinh
théng, wu tién cac bai tdng quan, nghién clfu quan sat,
thir nghiém [dm sang ngdu nhién cé déi ching, cac
nghién ctu di truyén hoc danh gia méi lién quan nhan qua
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(Mendelian randomization) va cac huéng dan thuc hanh
t nhirng tap chi hoac hiép hdi chuyén nganh uy tin.

Viéc tim ki€ém tai liéu dudc thuc hién véi cac cum tir
khéa lién quan dén “gut microbiota”, “gut microbiome”,
“spermatogenesis”, “seminal

“male infertility”,
” “male tract microbiota”, “androbactome”,

microbiome”,
“erectile dysfunction”, “testosterone” va “probiotics”,
tap trung chd yéu vao cac tai liéu xuat ban tlr ndm 2022
dén 2026 nhdm cap nhat cac bang chitng mdi nhat. Céc
tai liéu dugc wu tién lua chon khi 6 gia tri téng quan hoc
thuat cao, dai dién cho nhirng hudng nghién ctru quan
trong, lién quan tryc ti€p dén cac van dé [d&m sang nam
khoa hodc a cac huéng dan thuc hanh hién hanh tv
nhirng t8 chifc chuyén nganh uy tin. Nhirng bai viét mang
tinh y kién c4 nhan, dit liéu chua day du, bdo céo ca bénh
don & hoac khong tap trung vao sinh san va chic nang
sinh duc nam khéng dugc dua vao phan phéan tich chinh.

Do day la bai téng quan tudng thuat, muc tiéu cua viéc
téng hap tai liéu khéng phai dé gop sé liéu dinh lugng, ma
tap trung vao phan tich co ché bénh sinh, danh gia do tin
cay cua bang chiing, mic do thdng nhat gilta cac nghién
clu vay nghia ing dung trong thuc hanh lam sang.

3. KET QUA

3.1. Microbiome rudt va sinh tinh

Céc dir liéu thuc nghiém hién nay gop phan cing c6
khai niém “truc rudt-tinh hoan”, mé ta mai lién hé hai
chiéu gitra hé vi sinh dudng rudt va chirc nang tinh hoan
théng qua cac co ché dinh dudng, chuyén héa, mién dich
va noi tiét [8]. Hé vi sinh dudng rubt tham gia tao ra cac
acid béo chubi ngan (SCFA), hd trg hdp thu vitamin va
acid béo thiét yéu, déng thdi gitp duy tri hang rao bao vé
clia rudt va hang rao mau-tinh hoan.

Trong cac mo hinh déng vat nhu chudt an nhiéu chéat
béo hoac chudt vé khuén, tinh trang mat can bang hé vi
sinh dugc ghinhan lién quan dén tang tinh thadm rudt, tang
néi doc t6 vi khuén, viém va stress oxy héa tai tinh hoan.
Nhitng thay d&i nay c6 thé dan dén gidm testosterone,
giam s8 lugng va kha nang di déng tinh trung, tang tén
thuang DNA tinh trung va thay déi c4u tric éng sinh tinh.
O ngudi, moét s6 nghién cliu quan sat cling ghi nhan mai
lién quan gitra mic dé da dang clia hé vi sinh dudng rudt
vGi ndng dé testosterone, du hién van chua di bang ching
dé khang dinh quan hé nhan qua [8,9,10].

3.2. Androbactome va hé vi sinh duong sinh duc nam

Céc ky thuat giai trinh ty thé hé mdi cho thay dudng
sinh duc nam nhu niéu dao, tuyén tién liét, tdi tinh, mao
tinh va tinh dich khéng hoan toan vo khudn ma cé mot hé
vi sinh dac trung, dugc goi la androbactome. O nam gidi
khée manh, tinh dich thudng chira nhiéu nhém vi khuén
nhu Firmicutes, Proteobacteria, Actinobacteria cung mot
s6 loai Lactobacillus va Bifidobacterium, du thanh phan
cu thé c6 thé thay ddi dang ké tuy theo cach ldy mau va
phuong phap phantich[11,12,13].

Nhigu nghién cttu ghi nhan tinh trang mat can bang
hé vi sinh tinh dich, vdi sy gidm céc vi khuén cé loi nhu
Lactobacillus va Bifidobacterium, déong thdi tang cac vi
khudn nhu Pseudomonas, Prevotella, Staphylococcus
hoac Ureaplasma, cé lién quan dén giam sé lugng va kha
nang di déng tinh tring, tang bat thudng hinh thai va tang
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tén thuong DNA tinh trung. Androbactome hién dugc xem
la mét d4u an sinh hoc tiém nang khi két hgp vdi tinh dich
do, céc chi dau stress oxy hda va mirc d6 phan manh DNA
tinh trung. Tuy nhién, hién van chua cé tiéu chuan chan
doan hay mé hinh phan tang nguy co di théng nhat dé dua
xét nghiém hé vi sinh tinh dich vao thuc hanh thuong quy.

3.3. Microbiome va réi loan cuong duong

Microbiome dugc cho la c6 anh hudng dén chirc nang
tinh duc nam théng qua mdi lién hé gilta dudng rubt,
testosterone, ndo bd va hé mach mau. Cac co ché lién
quan c6 thé bao gom viém man tinh mic d6 thap, réi loan
chirc nang ndi mo, giam san xuét nitric oxide, rdi loan
chuyén hoa lipid-dudng va tdc dong [én tAm trang cling
nhu stress. Cac nghién clru quan séat cho thay bénh nhan
r6i loan cuong duong cé hé vi sinh dudng rudt khac vdi
ngudi khée manh, trong dé céac vi khuén cé lgi tao acid
béo chubi ngén giam xuéng, trong khi cadc nhém vi khuan
lién quan dén tang tinh thadm rudt va phan ing viém co xu
hudng tang lén [14,15].

Mot s nghién ctru di truyén hoc gan day cho thdy mét
s6 nhém vi khudn dudng rudt cé thé lién quan dén viéc
lam tang hodc giam nguy ca rdi loan cuong duong, nhd do
cung cap bang chirtng manh hon vé kha nang ton tai méi
lién quan nhan qua so vdi cac nghién cu quan sat thong
thuong. Tuy nhién, cac két qua nay van phu thudc nhiéu
vao chat lugng di liéu di truyén va dir liéu hé vi sinh, nén
hién chuwa du cd s& dé 4p dung thanh céc khuyén céo diédu
tri c4 thé héa trong thuc hanh lam sang.

3.4. Bién phap diéu bién nén vi sinh

Probiotic, prebiotic va synbiotic hién @ nhing bién
phap dugc nghién citu nhidu nhat trong hé trg digu tri vo
sinh nam. M6t s8 t8ng quan hé thdng cho thdy cac bién
phép nay cé thé cai thién s8 luong tinh trung, kha nang di
dong, hinh dang tinh trung clng nhu giam stress oxy héa
va tén thuong DNA tinh trung & mot s8 nhém bénh nhan.
Tuy nhién, s& lugng nghién cu thir nghiém (Am sang ngau
nhién con it, quy mé nghién citu nhé va cac ché pham s
dung rat khac nhau vé ching vi khuén, lieu dung va thai gian
diéu tri. Ngoai ra, van con it nghién c(tu dénh gia cac két qua
ldm sang quan trong nhu' ty & co thai hodc ty & sinh séng.

Ghép hé vi sinh phan (FMT) hién cht yéu méi cé dir liéu
tircac nghién ctru thyc nghiémtrén déngvat. Mét sé nghién
cttu cho thdy phuong phép nay c6 thé cai thién chéat lugng
tinh dich, ndng dé testosterone va c4u tric tinh hoan trong
b6i canh rdi loan chuyén héa, nhung hién van chua cé du
bang ching dé khuyé&n céo ap dung trong diéu tri vé sinh
nam hoac réi loan cuong duong & ngudi. Bén canh do, cac
hudng ti€p can méi nhu str dung bacteriophage, probiotic
tai chd & dudng niéu—sinh duc hodc diéu chinh hé vi sinh
dudng sinh duc nam theo tirng c4 thé hién van dang & giai
doan nghién ctru ban dau [2,12].

3.5. Y nghia lam sang cho bac si nam khoa

Hién nay, microbiome chti yéu dugc xem & mot yéu td
gitip hiéu ré hon cd ché bénh sinh cuia vo sinh nam va rdi
loan chitc nang tinh duc, hon la mét muc tiéu diéu tri da
dugc chudn hda. Nhirng bién phép cé co s hop ly nhat
hién nay van la thay déi l8i s6ng va kiém soat chuyén hda,
bao gdm ché& do6 an giau chat xa va thuc vat, han ché chat
béo bao hoa, tang cudng van dong thé luc, cai thién gidc
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ngu, giam can & nguoi thira can-béo phiva tranh s dung
khang sinh phd rong kéo dai khi khong that su can thiét.

&' thoi diém hién nay, probiotic phu hgp hon véi vai tro
hd trg & mot sé nhém bénh nhan chon loc nhu vd sinh
nam khéng ré nguyén nhan, sau phau thuat gian tinh
mach tinh ho&c & bénh nhan c6 dau hiéu tang stress oxy
héa. Tuy nhién, ngudi bénh can dugc tu van rd ring murc
dd b&ng ching hién tai van con han ché va hiéu qua diéu
tri c6 thé khac nhau gitra tirng trudng hop.

4. BAN LUAN

Céc di liéu hién nay cho thay hé vi sinh dudng rudt
va duong sinh duc nam c6 lién quan mat thiét dén qua
trinh sinh tinh, chat lwgng tinh trung va chic nang cuong
duong, qua dé cung c6 vai trd clia “nén vi sinh” nhu mot
yéu t8 diéu hoa sinh hoc quan trong trong nam khoa. Tuy
nhién, chat lugng bang chiing hién van chua dong déu.
Trong khi cac nghién clru trén dong vat va nghién cuau
quan sat kha phong phd, sé lugng thir nghiém lam sang
ngau nhién va cac nghién ctu danh gia nhirng k&t qua lam
sang thuc su c6 y nghia nhu ty 1& ¢6 thai, ty & sinh séng
ho&c cai thién chiic nang cuong van con han ché [3,4].

Diém dang cha y cla hudng ti€p can nay la co thé két
hgp céc bién phap hé trg hé vi sinh vao chién luge diéu tri
toan dién von dang dugc ap dung trong vo sinh nam va réi
loan cuong duong lién quan dén héi chirng chuyén hoa.
Céc thay ddi l8i séng, vén la nén tang clia diéu tri hién nay,
khéng chi giup cai thién chuyén héa va chifc nang mach
mau ma con c6 lgi cho hé vi sinh, vi vay phu hop dé trg
thanh mot phan quan trong trong thuc hanh lam sang [7].

Tuy nhién, linh vuc nay van con nhiéu thach thic. Sy
khéc biéttrong cach l&y mau, bao quan, giditrinh tu'va phan
tich hé vi sinh khién viéc so sanh két qua gilra cac nghién
clu va téng hgp bang chiing con gép nhiéu khé khén. Déi
V@i probiotic, cac nghién cltu hién nay cling rat khac nhau
vé chuling vi khuan, céng thic phéi hgp, lidu dung va thai
gian diéu tri, nén van chua thé xac dinh rd phac dé chuin
hay nhém bénh nhan hudng lgi nhiéu nhat[1,5,6,11,12].

Bén canh d6, bai viét nay la mot tdng quan tudng thuat
nén chua 4p dung day du quy trinh theo chuan PRISMA
va khé tranh khoi nguy co lua chon tai liéu mang tinh dién
giai. Ngoai ra, do uu tién cac nghién cltu cap nhat, mot sé
nghién cltu quy md nhd céng bd trudc day co thé chua
dugc dé cap day da.

Trong b&i canh hién nay, microbiome chua phu hop dé
dugc xem nhu mét muc tiéu diéu tri doc lap. Thay vao do,
nén nhin nhan day & mdt co ché diéu hoa sinh hoc cé
thé dugc cai thién gian tiép thdong qua thay déi (6 séng
va kiém soat chuyén héa, déng thdi can nhic bd sung
probiotic ho&c synbiotic nhu bién phép hé trg & nhitng
bénh nhan phu hop.

Trong tuong lai, can chudn hoéa céac kj thuat danh gia
hé vi sinh, thyc hién thém cac th* nghiém lam sang quy
mo L&n véi két qua lam sang ré rang, dong thoi phat trién
céc chién lugc dieu chinh hé vi sinh theo huéng cé thé
héa dua trén dac diém cla tirng bénh nhan [11,12].

5. KET LUAN VA HUONG TUONG LAI

Cac bang ching hién nay cho thay hé vi sinh dudng
rudt va hé vi sinh dudng sinh duc nam cé lién quan méat
thiét dén sinh tinh, chat lugng tinh trung va chidc nang
tinh duc nam, dac biét la r8i loan cuong duong. Cac
nghién clru tién lam sang, nghién clru quan sat va phan
tich di truyén hoc gan day da gitp lam ré hon vai tro clia
microbiome trong ca ché bénh sinh clia cac r6i loan nay.

Tuy nhién, microbiome hién van chua phai & muc
tiéu didu tri chudn trong nam khoa. O thoi diém hién tai,
huéng ti€p can phu hgp nhét van (4 t8i uu héa 18 séng
va chuyén héa nhdm hé trg hé vi sinh khéde manh, dong
thoi can nhac probiotic nhu mét bién phéap hé tro & nhirng
bénh nhan phu hop.

Trong tuong lai, cdn c6 thém cac nghién clru lam sang
guy md l&n, chudn hoa ky thuat danh gia microbiome va
tép trung vao céac két qua lam sang thuc su cé y nghia.
Né&u cac khoang trong nay dudc giai quyét, microbiome
c6 thé trd thanh mét phan quan trong cliay hoc chinh xac
trong nam khoa, vira & d4u an sinh hoc vira la muc tiéu
diéu tri ca thé hoda.
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