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The Effects of Short—Chain Fatty Acids in Urological Diseases
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The gut microbiome, believed to serve as a second genome within the human body,
is involved in the regulation of several metabolic processes. These include human
gene expression, development, nutrition and homeostasis. Dysbiosis, is an
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imbalance in the gut microbiome, which is known to be associated with various
disease conditions such as Crohn's disease and Clostridium infections. The gut
microbiota communicates with the host through a variety of biomolecules, nutrient
signal-independent pathways, and epigenetic mechanisms. The gut microbiota
supports the digestion and absorption of food, metabolizes fiber into bioactive
short-chain fatty acids (SCFA), produces vitamins and nutrients, maintains gut
integrity, and modulates host immunity. Among the above, there has been great
interest in SCFA in microbiome research due to its beneficial effects on the intestinal
barrier function and systemic anti-inflammatory effects. Recent reports have also
indicated the role of SCFA in obesity, insulin resistance, and type 2 diabetes. While
SCFA are associated with reduced risk of various diseases, dysbiosis and altered
SCFA fermentative pathways could result in disease. This article is a review on the

role of SCFA in urological diseases.
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7141 A28t A o] dAyo]
JFE T2 5 vk SA7F S7hsta
UTHI]. B ofety}t FH A Bget, R 224, sHE/E
2} B9l & kst Ao A 9] A ulAEZ(microbiota)
o] W3l "41?_]’ H7p QIdet2]. ol Ay ndES-2
QF o] gk o, WIAA 24, SFAHA 24,

HlEbel 94, A900] MRS B8 Al PAkshort chain
fatty acid, SCFA)9] 44t 59 A1%g st SIeH3]. %
A o] 470] Afelo] Qe FAE TAol: ofe Al
oIEE il oA AR Fa g ol
GAHERL %5 A0 FAHRl JaS i AT 2AH

S Z 1 — O = I1IGkFS]
JPe Fe ASS F w3kt 1

A= A B AU nBEES UE dEYoh EFHE
otfl N-SARI=E Zget 85 545 A4 v

o] SCFA°]
TH4,5]. SCFA= A|Z2] F-2), AN E9] o5, Alo|E7IR]
AAE D ZAFE] kS F= T AE A FA0A9
I 9ol dFEHAeH[el, e dATH FES
(inflammatory bowel disease, IBD), H|q, A& A4
I} SCFASES] AT EIEHJH7-9]. & AFoA=
SCFA%} | koata} ZAgtato] Ax/de] s A7k i
ATE A5ttt
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Table 1. Short-chain fatty acids (SCFA) and their bacterial producers

Main types of SCFAs Acetate Propionate Butyrate
Chemical structure of anions and O @) O
molecular weight )L \)L /\)L
O O O
60.05 74.00 88.11

Bacterial producers Akkermansia muciniphila,
Bacteroides spp., Prevotella spp.
Bifidobacterium spp.,
Clostridium spp., Ruminococcus
spp., Streptococcus spp., Blautia
hydrogenotrophica, Coprococcus

Spp.

Dialister spp., Megasphaera
elsdenii, Bacteroides spp.,
Phascolarctobacterium
succinatutens, Coprococcus
catus, Veillonella, Roseburia
inulinivorans, Ruminococcus
obeum, Salmonella spp.

Coprococcus catus, Coprococcus
comes, Anaerostipes spp.,
Coprococcus eutactus,
Eubacterium hallii, Eubacterium
rectal, Roseburia spp.,
Faecalibacterium prausnitzii,
Clostridium butyricum,
Ruminococcus, Anaerostipes
spp., Coprococcus catus

==
1. CHA X

SCFAE THE g A4t 2 4383 3|, A3 A]
%= 4lo] 7]™o] 17t AW wYEZ] o5l £l o]
P4t obA|E|o| E(acetate), ZE T QY|0]E(propio-
nate) 9@ FE]H 0| E(butyrate)’} 59 SCFAZ, F2 9
A4 50-120 mMY] HE = HAECH10] (Table 1).
SCFA:= % A8 7150 tigt st a3, A4l A5 a3t
4 AU oyx] 87Fe] YRS Alohs ATREA| nfo]a 2
vto]-2(microbiome) A9 & THAAT H ATt SCFAE=
5 714 F9 wHEEjor IF0 Qs A/dHth T2 YolE
@} olMH|O|EX Bacteroidetesel 28] WEOIX| 11 FEF
O|Ex= Firmicutes®l 93l AAETH11].

%39] AojHsyt Ay nYES A0 AP HstE
A o7]|3 u|PE thAREE AY4te] HstE o]ojzIcH12]. AA|
2 A5 2o]E ARg3sto] SCFA AARS: AAIHAY 144
2lo| & ARg3sto] S SCFA AJAHS S7HA171H Wil
ofla}l &% SCFASIA % SCFAS] FA3% W3y}t vhyshi=
Zo] ASE Tt E ofA|E|o|EV} URtF o T R
SCFAC| AT, By ofAE|o] E:RE]g o] E X2 1] 9 |o]
EQ] v &2 % oheFstri(13,14].

SCFA®] tfgt A= ti-dgtolA] 71 wol o]Fojxlr}.
[BDO] &4 % otth= diRtol| Hlsf tiwie] SCFA 5&=7t
4gs] Wk AoltHg). o] gt 3kAtofA] &3t SCFA (OFHA]
Ho|E, Z2HQYo|E, RE|HO|E)E o]gsto] TS A
o= Zo] AFE A e 344 Mok o Z3-4
ol Aoz YdAH15]. & SCFAS} H|TH A& A4
4 23 o] T 9F Atolol FARE 29| ATEHA Tt
YetH16]. I3y FollA 187k T2 QYo|EE F
T B39 A d&ed ASAHAS AR, AW vA

XA} (acute kidney injury)
d-2TF £AM(ischemic-reperfusion injury,
IR injury)d] o2 REOfA] opA|H|0|E, TR T QY|0|E,
FHIOIEE A= A IR injury & A &44& €9 &
U=o] LAETHE]. o] Bik= obAJE|o|E A3/g HH|Z|olRl
Bifidobacterium adolesentis, Bifidobacterium lon-
gumlE A3t Lol B5HA UERET ol= SCFA7}
G-protein-coupled receptors & 5|AE EolAEsla
Z(histone deacetylases, HDAC) AZE ZZ3dlo] 4=
HES &S Aoz AZEd. & A19]914+= IR
injury & FE|FO|ES FAlSIo] Al7]5 HE AeE RANSH
G+, IR injury & SCFA= AJ7te] Z|'gof et 376k
G5 Adoted A= fHaste, 22| ATTAIE HofF
t}. o]2|gt SCFAS] &¥E H7Ish7] fIsiA= 1) SCFAE
A oHA] = AT R AR, ii) @4 SCFA 2 oW
SCFAS] 371 &7, iii) 712 wIAYUZ gt AA 22 71
A7F Bastot F4 Al 83 9 X & §3k= ofF
Atsflor & Uol WA YE AFA u7t Bt SH|EE
FHolt}. olet FARE At tE 249 S1E-AF 2E
fME Yeltom, ol= 7|& KT H#UFo] 234 Hhlo
A4 FE38Y & UASS YuTH4].

2) 9H4 4A1Z8Z(chronic kidney disease, CKD)

o|A7A| 2] o] AtoA HPEFL] EFFH CKD Aol
o] EHAE gt} ol 22 F dEXl o =4
oA &) o8] AAgHEct. &, CKD oA 854S

-
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/\Hxés].h iR =T __7}0]. 11 SCFAS A o].}:. U]}\H%Q,] 7V~
7F V= Ao' YERETH20l. AAIZ CKD S5l wE 241
9] SCFAE H|1 gt AtolA= Al7]50] AA dot =S
AHEEIOIES] 5127} o] 9 desigton, opFol=s)
mEnoHPISE $oIt Aol G Gt 329
£ e 2RI 4= QAUTH21]. E SCFAS A5k 5
Butyricicoccus spp., Faecalibacterium prausnitzii,
Roseburia spp.d] TAE SQ1E oW, o]= ZF SCFAY
Aot AFE A

o]} tt=A| SCFAS] X|mawtof tigt A4tk U3IEh CKD
Aol A ZEuto] @ 8| A(prebiotics) 2 A& 4= U= AL
A AH9] o]fZ Z3EgE Ao, AoldR HFE EEH

g5 249 Agoteldo] Faste o] I ATH22].
o] CKD 27} Z& 94 Q19 F7to gt &8 wiizol
TAHRE AolE AFsHA des df W 497 Uk

Aol BlFo] B3 22 i,

o] §47 J5A-gof
‘F—W °“:’r FHA ZAAAL Qo=
BEY 540 go] HeHed AT AW e
Th8A, A AE 9 a5 WA Wt o e B9
o] ltt= Havt H 511t} AW vlgEZl o) B4
=] SCFAY= HDACO] Zdo| 7|ojsla] A Bz} wo] A%
%, Aol E7IRI AL SfetAd W ZE I A ZAPEO
FFE vA7] gzl AlE ol uie- F3 & °‘EH6].
kA, HES 20 WA 9t 3 W SCFA &
Z22r2 Q9] A58} A fgt 7Hsdt AR ﬁ—%’%

AL Zolt.

AU vEST & Ale]9] Aol Tt TRkt AL
Etokal 3t 7)-ol| thigt ols= FEolth 1 g
AtollA o]t AFsat-go] Bre|2]ote] 9t A
ol WA 4= SlZol YSE AUt F SCFAZ} IBD, B
¥ EA=wWAGE AARA Aok ) 70 tlofst A o] 25y
o A 4= lFol HuEJTHT7-9]. % e

£ AolA EAH 55 §dat oA o9 SVt
SCFA7} A2 A]o]& stAY ¥l W SCFAQ] o] A
AR A w7 o= 740] %%—El%} [23]. £:39] SCFA
= Al29] /g 4 olsS
AALE REEsto] Y] WA % %‘ﬁ%ﬁ}ﬂl TAAZIT 45
2 o]zt oF 1S =0]

19
%
mﬂ: r
o=
_O‘L
rr
o
Ln‘i
O

=

B AcH24]. 29 Ao
WL nEEL B Redol= 2 SCFAS BAo]

1) AP A4H|S(benign prostate hyperplasia, BPH)

A7) AU vAESY] ey 95 2 AHA g
gt FFE ob] AA|S] A A ehgkom™, BPHY| HET}
SCFAS] Ao gt A+ FEsict Ay ndESe] A9
Aol H3le FFoll tigt A= T2 Y] AP TP
8= £ 9= q]/\]-/k]-g g Fgs a8 ko tfsl A

Al ggFol et AolATH25,26]. A APA dF5e
BPH ¢ X%Fé*d%bﬂ 287] g1 ¥ 539 A4l 53
FHE S JoH27]. wEE FU uESS A4 AH

FE A= 7401 ofle} THg A4l 59 ¥of 7]ojshk=

T AE 9 o Alo|EFIRIS EETE &
i = —ffia ol APACE o4 4= glom I3t
o2 Yo7 AP 7149 A% IS ATt

AgAud S 92 5 Stk

Ratajczak 5[28]9] A -ollA 10399 AHAH| S &
809 ART xS HACR 7tA ARnEIHEE
ARgote] At Z7EAEe] i AEof| A SCFAY] k& B7}
ot A2y U nBEF Y tAEES] SCFA7} k9l
339 HEe A 7152 vEhd 4= lom SR BEXAA
(branched chain fatty acid, BCFA) $~&©°] BPHY| A<}
ol &= 1-1;_01 E}. o] 2|3t BCFAS] 7= T2
S Ha7t 5 ofmlsir, Aol o W2 TufEo]
o= LiERdT O]h ’“O]Oﬂfﬂ haE o] FFo] WAY &
HO]-—HE Elo1w 2~ OIOu:] 1:]-13}1114 _r_OH Izﬂ-_g_ Eo]— BCFAQ
719} ] Lol s I Folih 2L T KIS
o] M} o= =0 urxl I Az} A Z J,}Eo} ESN)
=4 A5 Aol IdFE v 5= ATH9) AW EE2
BCFAS] isobutyric acid®}; isovaleric acid®] B4HS E3
BPHY| o] 74 o2 #ojd 7ks/do] uf$ =0 BPHE}
HHE SCFAE FF Aol 7-83F 2%o] E Ao = AQtst
Act.

41::

O

\

1o %
ol

2) AQJAL

Banerjee 53012 A vFESI AHAY Atolo] THA
£ Aottt 5099 APt expet 1579 i AgA
H|tS SAtol| A Allt, Hiol#|A 9 o] EAS A5
e 2= 1178 229 ufo]aRojg o] WAy A4S
Algact 2eE dF29] HEe|ols Firmicutes, Prote-
obacteria, Bacteroidetes ¥ Actinobacterias E T3t
I FAdo® B4 v 2ol YA} QX APAUC
S5 AIBA VT O, Propionibacterium acnes=
QIZF APAYL Mo Hool= Ao Z SR} Samid

513112 322 B84 Aol gt opAlHo|EQ] A3}
£ Bt 322 94 MlZFR] LnCapst T22 58
J MlE=R1 PC3, DU145°4 HHoAE|o|E YEF A
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T OEA] AZSA] A7 ERIEAT. E, HLoAE

3= FE wReAof o]4] A F%E F/dot
A] Foto] opA[Ho|ES] 5 FIkE SRl T A+
oA REFo|EY a3ks AFstAEdBR2, ABAY Al
Zo| A A L A EAFE G3H= opAElo|EXTt -
SF3ich. opAH|o|ELE RE|HO|EY FATE A, 14
A7 JFE Ao w9 A2 9] ARES thEQL7

2IE JFoHlole FE51rH33,341.

3) W
ZHf mfo] A ZHto] 9] HIHAFAQI o] Hgke] WAy
o FFS Frh= Havt AT He 51351 #-39 449
AU =T FAA AFolA Prevotella®t Clostridium
SEAH XI HlE&Z 1733 7iR1E T} gt SRRl dA 9]
F3-Z Basielrt. E5] WRget SRtoll4] SCFA & FElFo]
E7} 2343 Ao] ERlEQith. REF0|E Bl QA F
W FEBA7E ERJAHAAL B A= Prevotella®) o+ R
FE|Fo|Ee} AtA7t ot Clostridium S¥148 X
SCFAZS A= Ao g AdHA Qlow Prevorella= 20|
AR AT 9 E7 odRe] daet AT ok webA
E3Ee 1Y A3 B A A n8EST SCFA
U Ao|HH35].
9 24 9 P5F B Qg 9
Bk Aol S € & Ut FEFRIEE= AlE A4S
WAkl A oA dE MEAPEES S35t 2x
HEgQF MlEofl FFHZQ oA ANE WIS ¢+ Q= Flog
HuEoH36]. £ QA7 ¥t NEFY A a3 4
mitomycin C, cisplatin, adriamycin®} 7 AF&-H-E )
o U2 ¢ JA 23t GRIE A7) o gt a=
BE|H | EE A5l Butyricicoccus pulllicaecorums
Agt Aol FARE AE HofSeltt WRget fRjol A
FaE REYOIE sk AFATAEY FAT 42
FAAZ12L ¥Rl tigt FAAR JFE AAAE 5= ok
[35]. Z1E{ut @A7HA] Hgtat T Eo] XPHE Ate He
GANA AR AR9] =7} Hof o]t ATE FTI=E
SHoted o & & 37|71 285ttt

4, M

Zrgs 24 0] E(calcium oxalate, CaOx) 24L& 713
53t 3389 d4oly =2 APLES EAth 53] CaOx
A4 SCFA ¥ d53 & Q= Aoz AZ=A|gt ojd
717& Bl CaOx Z2A 9] g4l IS vIA=Al= o4
E3H4loit,

(3812 424 2ot tixto] tifl MES ol
St AR "2 A7 ARSI A 24 EAks dizTd]

=
S
of

H3f 1 mPE0] thefdo] IR thReto] AU
u|EZO|A  Blautia, Anaerostipes,
Fusobacterium, Ruminococcus, Lachnospiraceae?}
o go] FAHAUL, o5 thAMtES F2 SCFAsITH3OL.
T, FE o83t Adof4] SCFAS] ol B8 0F CaOx
279 B4 JAskAH
FEATFRE CaOx 24 F= FolA SCFAE 7
WAL gl S8l BIAE F7150], SCFAS] 24 34
g JFE AF5FATHA0). SCFA Foj= A% CaOx
BT 8F S FAIE AAAZAL, SCFAS B4
2lote} 2% U SCFAS 7z SCFA Fol=
Y nBES 14 Foll ofHs] A AT 95 AN
S TAAF. oo ARFES SCFAE A9] SAH0|E 44
Ao 2-gsto] 32 SAF0]ES} A1 CaOx 242 HAA|
Z 4 Qlo], SCFAE A% CaOx 2419 P44 Ast]
A MEL BSA=E AT 5 As A= Agtstich

Coprococcus,

ol

FA A

=
—

Q.

a=

BE-5E TS ole] Aol et Mze By
2 ANSIon, A% A77t WA A4H R FgHE
sopgjo] Hrstet. Hliolstat JOIAE Ay vl gES]
wislo} ofe] Wekto] QEde] BET glom, It
21 SCFAC] Tsk THAIE S7kstan itk o] Hofe] ZH2iel
7hs4o] WS- oheiHo] Ak ok Selzt & g HES
whg- Ajck, ) mlgEEe] Wabh At JekAt ke
e LS, AEe) ANE vk Sle) QJEaoE )y
252 225 Aol 7RsA oby BEE A Aot
SCFAL B42%0] Waknrt 23 o A% A= ol
9 5 942 Zoltk. T o] ARE JlN Tz WA
22 grska 9sl7] 99 79 We A7t Wad Aol
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