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% MEERBERNAEEET, BARATIRESRRE . B A RS EEGR. HER, WEEABBOANS
5 7 18 M & JIE & (chronic kidney diseases, CKD)# & 4 & & it #2. CKD & # 38 o ik [ % 2| B3R, — R iR R
WERAE S LI NEEIN, AT ECKDS & K K AL, RIFH MM EHRENLE. M ERBITIEN
B HEHANEETHEE THRLIEATHRS, RO RERSESEZMELZCKDNHE. B THAEEX
AR R AW, BHREGNN ST AFE YN G A TR TAREEXREEN. HAWH
HEHTUARITERRELRN > FIFGEL, VIEREFOETRET EF AT, AXEERRT

CKD & # fy 18 W 2% 09 % fo LUK 35 4 T 2 CKD I8 7 W 8 Zh 08 ¥ i A A AL

Kutinl WA, mLW, BEERE

AR 38 & A A 1007 /40, AS R B R A
TR T IR G i 1 AR AR A EE . g At 90% 4 T
J& T B BEE | ] (Firmicutes) . 4T & | ] (Bacteroidetes) .
T 2% B 1] (Actinobacteria) 25 2. K [6) 1Y B AP A 7 18
AR A S, AEARRRDIRE. B w5 e E
ME SR AR, AERE L e DR UIAH DG, IR 1 R
FRZ B Z R A ERZm, Fluike . 259 . £
L AEHURA . HEERSEREAER Wik, B miE
DATREXT 44 AR MR BREJE B G L. Aok, BE %
FER 2 2 | Bt S 2 2 DL AR A 2 S BOR 9 1 AN
K, KWW IE T R 1 18 B T 10 4 Bl &5 #4 A
UIRE 5B L R, BOkR 205 XM, WHiEH
FERUE 5 SAE M | BRI L U L IR L MR
DM P RGP |« B . KU fe g
PRI 02k B R v A 2 g e KR kR A TR A
AR FFME R T 18 1 B IE SR (chronic kidney

diseases, CKD)H # W7 i & B 1) 28 4k DA M 25 A W 75
CKDiA Y7 i i D AT e /e ML
1 i i AE S U 18 PR D

WAT A G R R, 2R EFE N CKDR &
95 3R K 8%~16%"" 1. Fr [ 2 vt i 4 45 SRl R,
B CKD i S5 50 10.8%, CKDEL A 4Bk Hhfek
FEME, CKDANA fE15 2 Je G A Y, K fss
AT R, B2t A\ B4R 5 U (end-stage
renal disease, ESRD), NI K M'E IEEACIETT. ESRD
JERAEZ, O A A kAR R N, S
25, WA AN KA SER TE RIS THE. Sokikz
FoE 2, B E e B 7 AE I i R 2L,
Il RIS 7, CKD AR I 18 T = 3 R 4H i A
54k, ESRD R 17 18 A RE T AEE LOFh IR 3450, b
A AR R W5 W 3 (indoxyl sulfate, IS)AY B R 3FF, i
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iR %ot B 3 (p-cresyl sulfate, PCS)AY2F, 1 FLERAT B B
(Lactobacillaceae) % 25 A B b 35y /0 U718 iy i
DAL S50 TR (F 9 2% 1R B0 TR 78 9 B B i 15 &2 1) —
SE R, A1 & o N E DR B AE 7 R M SCA0
HHEZAE, N8 CKDHEFE K I KAE 0 & 4 TA
i i 3 25 A= P ek 2D A R B 2 X CKD AR 5 7= A AN 52
fg 4719200y azini S A USSR BB BR T A 2K R
B AT, R B D) R R BRI P AR 2K B
Y /b, R T R 5 T LA T i R A AR S
o, IREFHT ZM, o EESRDEH 718 H i
(B2 I\ EC & (Prevotella) i R0 R A &6 B
(Bacteroides) i £, X Fh ¥ 72 5 7= T 1R & 1 Ik DA
KB R4S S B CKD % 3 o R 25 AL A IR Z R
B, —set BN RBIE R . BEE AR ik
2 R B 751 45 24 4 9 £k ) B CKDAR B B bR 2
e ot 2 E AR

H 7 1% 38 R 5 CKD B G Bk £ ZARBLZE LL T 3
AT :

(1) WHEPEIRFIEH R G . CKDEHEBIER
T R 5 B0 U5 M PR 5 0E B ZE I AN TS, PCSHI4 ik —
i (trimetlylamine oxide, TMAO)%: A= st hn, 3 H.
i T T AR O VR AT DA IR i T R A B g,
JpiE B, SN AR AL, R IR R
iE B 2 R oI — 2 I B E R L, (et
FOR AR, W SCEENEER. ISFIPCS A ) 9t
BENTERMEALS SR, CAMREY, ESRDA
F 3 R R S A IR RIS FIPCS A R 1Y 40 1 F
H M ISHIPCS 5 CKD 7 & FLO 145 3 0 1Y &
A YIMI DG, 1S, PCSTHT 3 i ¥ & 4% i AN AR Ak B 38
N7, A% IS PN R AAE, 0 il A A, 38 inCKD
I 355 £ B0 R 2420 SR, IF R 2 B A I AF ST
HBIN A X — WL, Fe il — 0156 F 1273 % B AT A 1)
KIBAINIF TN, ISHIPCSHILC A4S S 144 )7 0 2
HISEME, RAFEARINTE & A BT R E W4,
PCS 5.0 i o F i A G, X B H A P T RE S
MAFISFIPCS 5 0 LA FF Z M B 5 R 7. TMAOJ
i 36 BB 3 A £ 00+ R R T PR A A R R P
EHCN O M FA R M SRR, WS
HB PR ARl . B R S, R BFAT B
CKD 8 4 L7 H TMAO % & T 1T LA B St 358 i j8 3%
O I S XU R 4 R BB T SR 28330 g g S 6
PRAR S A UE I, CKDH ML TMAO T 15 5 i 1 11
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(2) MHIEBE IR RAE RN . B 18 BARE 2R
A2 i B 18 o ROGE, #E1 S 5 CKDIW 4 B S s R
JE T, JRE N TR SF T CKD & A4 K SR iy 4 ad 72
AT AR K s se e ¥ 2 W1, CKD 8 7 8 T R
EALAEBEAT & B RE M RAE RN, X FEE 5 GiEE
2L 5 300 18 30 B Bt B T BE G R 51 & 1 48 D R Ar
MR FEA MY, AndersenE A 5% % BEL,
Collagen type 4a3(Col4 o3)%& LI /N FAE # CKDAR
RUA] R 4= B SO0 N, N B 2R ILAE A 18 0A A
PV, NPT A: ZEABRHEE R AR A, 1T BH 1R 40 5
B, WA MW MR, WSS RAEREY. 2R,
H mr A7 sk = L9 I R 56 IE S CKD AR kA
T TR ZE ALY [RI, Ho AEAE  18 98 RE RN AH TR RS A6

3) BEFRAWEEL. Wil E R IR AN Y &
RCKD S 7 17y 38 TR v S TR 1) 84 iy #OUFT B1 119
A, ik 5 A AR AL, PRI i 1B T
T ] BB 5 & B 5 2R R BT AN 8 3 AR 2L 2 1T R i
CKDP301 FE i, Meijers® A B4R H T CKD 3 I
T A “I7- B %0 B8 (the theory of gut-kidney axis),
CREEMIES S EAEN, O S S
ARA— Ty K A AR AL AR 2l i B e W AR . e R
I . B8 RN B 1 R R AR 2 T TR 5y — T, IFER]
HoER. Bz, iE 5 R AT L AR
P RN 2 2 6 A28 18- B Al v AR EL R e S < -
B fh A5 1 ZE 2% CK DI 8 19 BLS B A 3T 4F [ 9 40 1
R R R EZ —. BTG Z, MEREERLS
it — 5]k — R ZEEL, ORGSR ™
AL RIERN . AN O S e ) A, e AR
HECKD A R FILCx I 905 5 0 & 1) R A=

X CKD 8 BUjm Jat I FIG R R 3, 7E CKDRYYR
e, E5A —2097 FEEH IR MR, [
e A A7 7/ N N ata O 1 Rk o = D N PN
P AR AR R I o T 2 Y6 97 LA S ik 20 B 1 5 ) T
W 3 A ik W B R (AST-12055), B30 14 IS e & )
WhRR, FEBEEARBITY, BT %
R LA B AR 3 T it T LA A B 2
ks i g i, (RCAE R A A RIVE R, b an S B 1 A
R PR PERIE L 30T 2 & B A BRI T X seyh
STHEAENGR IR BTz i . Rk, JF & — R il
1y, BIVEREE A O BI0E | Mk S E IR 2 TR
I R b9 20 R 35 2 HE R, S22 4% CKD Y iF J B A



IR

R

2 2R RWAECKDH N

w5 A B AE O R A T B R TR i, H
HIAE B T AR T KRR 4 2 TR R AT 28
1) — TG HEE D R, BRI T E R . A
A PR AR R, a0 — S S M TR A Tt A 4
Tk R e A R B, XL = AR AT 3R A T,
KSR, 2548 8 AT LASCAE B i A A5 3R B | 411
il EE S | ek /D R TE RGBS L B A2 iR e
B 40 B[R] 3% 2 01 40 B 1 W BE BE B D) B TR E 25 AR
DA AT DA 5 4 P 308 5 5 SR 0 I A WG AL, /b PR O B
R ER =Yy g HERR, o038 7K Ha A S5 25 L 0 79 Bl
AL, BeAh, i AR AT DU S O8N, U
JAAR B8 B BT I 5 B 1 B A2 AR I S5 A, DR Ah
T B0 AR 1 AR RN P TR P SO AR P 0TS, SR L
P42 B A BE 14440,

O K RGeS, FEEe g5 A 08 | 2 Aol
KA Az e ] LAY/ CKD 8 4 1L 3 1 IS FIPCS 45 R 7
SEBE R M KCOF, [RS8 ORE A BT ARSIk, IR 4S
b B AR, T R N B R LE, £
e AR AT RO BRI, 25 AE BRI R CKD AR & 1Y)
RIT AL TR B B, 45 AR VR F CKD g HAk 43
THLH, 2542 B X CKD AR 5 19 3 8500 46 R 15 31
ve. BT, 254 7 7E CKD A Y A I 5Tt 32 B4R v
3N WD IR R R AENUR M HERL . 18
PERAE . BRI

(1) W IREEMERERANARMMER. 254wl
DA EE G g 3 R R T, AR B 1A BN R R, sl L
T R AL S IR PR EEE B 2 1 AR FE AR, 4R
A B RE B RE ST, RIS o BB AR A T, EZR
CKDEH IR, KREMRC LN, 54w ] LA
I/ R AT BE R A HEAR, W80/ il s LI AR 2R A UK
F, fE—ERRE L EGE T B e, a4 R E A KR
M FE O A 0 /\ B ERE (Sporosarcina pasteurii) /% BR,
P A B E A R R, 0T UL E KRR, D
B IR E A, ER/NRCKDRYHE R, 2ERKALF
WO S T AR 5 AR R AR G 1R R OnT B A ML
#il, Ranganathan®: AP T —XUE B9 £ P01
I RIS, X421 CKD-TIHY 8 R B es AE TR A Bk
TR, R E B, 35 AR BRI A0 CE 0T
JREZEIKT W TR, Ho12a g8 S/ hekigd T

B R R, AN, AE— 4L BB BT R A I R 6
R B, RS T SRR RS G R B 2R R HE M, i
1fiL 3% i 3 R T B& ZL AT B (Lactobacillus casei)Shirota
(LeS)SJE Y R, LBy S Fnmg WS IR 230 7 2 1 7= 4B
R A2, s — ke b, 1 IR g R LA I (L
acidophilus) ) CKD &, FHoy= A — B i FI fg 2% —
I AR 7Kt R 3 B e R a8 e B, 2 A T 1Bk
& tE e, TR CKD AR I T B RE, 0 IR
FRAETE Z A=Az, DTG BHLAS CKD Ay E 8 K0 I 45 95
W & AT LA ARG SRS T 25 A B AT LA D IR B
SE R MY A A HER, el LA K AR A I A R AR g
L. (EAR M, FA M0 25 A TR e
DIRFRETE R A, BT IRATHRE B /ECKD R H W
W, FURRAT Ao R I ol >, X —2K 35 A
I H B T CKD A I PR T Fit i .

(2) MEEVERAE. 2546 T LIMGE B v
SAERAS. KREWFFE LB, 3542 BT LA i i 4 g
5, IR KB, DR ALK R E
NI R E 32, 25 AR B AT AT S0 U8 /> CKD
5 375 EB 3 175 TNE-oFIL-6 4 K -, U070 443 2 1 375
B C I B (7K, il 2 i B g P40 sk, &
AT T 25 AR W AR AE B AT CKD R H 1P R AE
FHBYBEST, 25 42 T AE CKD 3% BER Y 732 1l FH TS ok
ZEFER LIRS, AN, £ A B S 0 B B R
B W AL IE A B IR, 4T CKD B B A 4l
(3 S i R CKD £ 3 X SR XE AR 1 (Clostridium  dif-
ficile) bt 3538 95 N ELA T = 4 2 i@k, ik, CKDAR
HEGEAC. difficile Ml FPERZTE Y, TN B EH K
fife V- 25 L. A A TR AR A AT LAYk 2> CKD AR
HC. difficile (B, WD I 98 LA K TS By K AU
[i] B 2 A PR AT DA SO A A, 9/ 3 2R Y R AR L
SRR A, R IRARE RS

(3) BN, KENRERM, AR
D888 i B R /K A T ) 35 1, R U L A A
R RS I A2 1. B LA IR (L. rhamnosus)if
3ok T VA T AR I S 35 DR A 3 3k 0 o) AL 1 I
SRS R, [N R B R AKSEBT 25 A B (LeS) 1t
A ok B TR RS R HEHCY. 25 AR i R R A e
BEMTRR I 04, JUHORFL R . Forh s IR i
SRR EEMNEE O, NRM TR, kst
05 BR ASANA =y BR il , 45 8 b R 19 1E % ThRE,
BT LU i PO AR SRR A
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3 Aok 3G 0 e i B 10 R 7K S R AR T AR AR R L A R
RN BIMLH 22—, MaslowskiZs A POWF5E & 9 i
TR R 38 28 73 006 6 i I 2 45 6 GPRA3ZZ AR R FE BT R
BN, C A ST il CKD B 7 8 s 2 6L, =
FEAEIRE L By R B ARG N, e A R
g 5 TR A4 i T 40 1 0 2, A O 9 A S U AT R
(Bifidobacteria) V] L3 it} 53 W £ PR PR W 18 5 8 i 4%
0 e 1/ 7 (ischemia/reperfusion, I/R)i% S5 Y
TR 0, B i gE Ay, R A 4 ad ik
P R B 2 e A i U IR A3 W R RE, o B A
TR &, R el 2 AU R Y. Andrade-Oliveira%
N OB i 9 th & B 2R T LIS VRS S (1 Ak
117 (acute kidney injury, AKI).

3 HHEMF ER )8

g5 Bk, T I R R C 2 O 18 16
JORTE L, g AR T PR IT 1 R B R T
B . (R g AR T RS IS TR B R AT
FEAE — i PR R R A e R (A N SI2 0 L 8RS T
1 4 2B T AT LSS O 26 W e il b R AN, A7
I RAEGCTE 1R . SRR A B th TR R
HERR, Wi AR s, IR A A TR 3 A AR TR Y
AT AR UL AR RO A O, DN iR G B 2
S B A A i A TR A R R 3R R R A S AL AN RO
FI ATt A — 2677 35 0T L3R 5 4 A B 7 1 5 AR BG4

553k

T RS PR A R AR B ek 2
FEAE, (A RN A 7 K i SC g sk, 534, HEr
T8 Y 25 A TR I T8 AR S PR B RO A 3
o A P B T R S ARG R A TN, A — BB R R
WALHEZE(E rh AR GG AT 1 | ORI IR B S i . Y
FRWE M piBpHE. H 2 A0 8158 = A0
J¥ £ ARESZESRD F8 4 138 B A Hh i b i A8 bt 34 oRn
ise ot LA R R 25 45 TR I W 18 A 25 T8 AP i A2 161
B, BRI T 25 A4 W HLIR I R S E 2 A K AT
5%, SRIXT T a8 AR WA RIAE I, B0 H RN AL
N, WFTEECE LD, ATy B e o A R A I PR 6 E
SIS A, ISR T B 25 A T AR AR AR AR Y
BOCR, ASSEE K B, KT TR R AT DL A
Gy, Bt lmiE b R AR R i, SRR Mg T
JIg Z W0 7= A IR ARG 3R, ¥ il &g, fE—m
St , YA SFRAS R 25 Az R 20 A X0 IR FEE K
BUAEH, R E IR ZEHFT I (Bacillus pasteurii) Fl
ERFAFE (L. sporogenes)BENS FEAK LA /K 2 E AL
P, ol g5 AR AT DU A PR R R R, S8 R4
MO BH 2%, B G, Rk IR e e s R M
PUUEPERE R AR, N EE IR BEAE R AR AR N A R,
TE N EREE AL R, 2% A T R4S T R
R ZBEJRIE R, H G IR KAEANSE, WAL %5 4E
PR RO S Ak, JFIRT S [VREPE 3 A= TR 0
I 9 1 2 e EL A A
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Gut microbiota and probiotics intervention: A new therapeutic
target for management of chronic kidney disease
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Epidemiological investigation showed that the prevalence of chronic kidney disease (CKD) is 8%—16%. A multi-center
survey in China also showed that the total prevalence of CKD in adults is 10.8%, which demonstrated that CKD has be-
come a global public health problem. Failed timely and effective treatment of CKD leads to progressive deterioration,
and eventual development of end-stage renal disease (ESRD), which requires long-term renal replacement therapy.
ESRD is accompanied by several complications and poor long-term prognosis, imposing a heavy economic burden on
individuals and society. Therefore, delaying the progression of CKD and reducing the occurrence of ESRD is an urgent
issue and currently is a trending research topic for nephrologists.

The intestinal tract can be compared to an “invisible” immune organ, capable of influencing nutrition, metabolism,
physiology, and immune function in the host. Intestinal homeostasis refers to the dynamic balance between the host’s
mucosal barrier and intestinal microecology (including the intestinal microflora, nutritive and metabolic products, etc).
The intestinal microflora is influenced by a multitude of factors such as an individual’s external environment, lifestyle,
eating habits, medicine intake and surgeries, etc. In recent years, gut microbiota have been considered to be involved in
the occurrence and development of chronic kidney diseases (CKD). CKD is associated with impaired intestinal barrier
function. Preliminary evidence indicates that toxic products generated by a dysbiotic gut microbiome and bacterial trans-
location may contribute to CKD progression and cardiovascular and cerebrovascular complications. The interplay be-
tween the accumulation of uremic toxins, inflammatory responses and metabolic disorders produces a vicious circle, as
all three factors influence intestinal homeostasis and are crucial risk factors in the development of CKD. Therefore, it is
imperative to find effective intervention measures to effectively regulate these three factors and improve intestinal ho-
meostasis to prevent CKD progression. Probiotics, as a main intervention measure to regulate intestinal flora, may allevi-
ate CKD progression by regulating intestinal homeostasis and reducing enteral uremic toxin. As the regulatory capacity
of physiological processes by probiotics is strain specific, it is essential to choose appropriate probiotic strains according
to their functional properties. Probiotics present as a new therapeutic target for management of chronic kidney disease.
This review mainly summarizes the role of intestinal flora in CKD and the effect and mechanism of action of probiotics
in CKD.

gut microbiota, probiotics, chronic kidney disease
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