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HHE: &8 8 R THEME S AR (Chronic Kidney Disease, CKD) 5 A& [F 3301 i # (B8 & R
OREEH)Z AIRXR, SELHAIR, HETERECKDEAER B FRERIE. EALEEmR
BYIRE AR ETEBNEIT R, ik BUCgR, B4 7 CKDEEHERAEN O EEFKEE
TRARHAE, 37 T X AL 5 CRKDREA TN BB ER R, FET TEER AN CKDE BRI, 453:
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BIMEIER R, SBRBESERER, BTN EREHNRIEREMNETEREEEMEX. 2) O
EE#5CKD: CKDEEH OBEHERAERERN, AFBEBRNEERHHNSREMEIEN. fEE B[
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RN R ) 5 B Th AR T AR . XL AT RE 5 CKD H A R MRIBR B A <. 4i: CKDEA
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Abstract

Objective: This review aims to explore the relationship between chronic kidney disease (CKD) and
microbiota in different human body sites (including gut microbiota and oral microbiota), summa-
rize current research progress, and investigate the mechanisms by which microbiota influence the
onset and progression of CKD, their potential as diagnostic biomarkers, and microbiota-based ther-
apeutic strategies. Methods: Through a literature review, we summarized the characteristics of gut
and oral microbiota changes in CKD patients, analyzed the potential links between these changes
and CKD pathophysiology, and discussed the impact of dysbiosis on CKD progression. Results: 1)
Gut microbiota and CKD: CKD patients exhibit increased gut microbiota diversity but reduced spe-
cies abundance. The relative abundance of specific bacterial phyla (e.g., Firmicutes, Bacteroidetes)
significantly increases, while beneficial genera (e.g., Bifidobacterium, Lactobacillus) decrease. Dial-
ysis (especially long-term hemodialysis) exacerbates microbiota imbalance, leading to uremic toxin
accumulation, which correlates with patients’ inflammatory status and renal function impairment.
2) Oral microbiota and CKD: Significant alterations are observed in the oral microbiota of CKD pa-
tients, including increased diversity in salivary and tongue coating microbiota. The relative abun-
dance of specific genera (e.g., Streptococcus, Actinomyces) rises, while Prevotella and Haemophilus
decrease. Periodontal pathogens (e.g., Porphyromonas gingivalis) are associated with declining re-
nal function. These changes may contribute to CKD-related inflammation and disease progression.
Conclusion: CKD is closely associated with the composition and abundance of human microbiota.
Dysbiosis in gut and oral microbiota not only reflects the pathological state of CKD but may also
influence its progression through various mechanisms. Future research should further elucidate
the specific roles of microbiota in CKD and develop microbiota-based diagnostic and therapeutic
strategies.
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1. 51§

12 V£ 5 75 (Chronic Kidney Disease, CKD)& $i Hi 25 5 ] 5| &2 i i vE 15 A S5 i AN Th REFSEAS, e fEim
WL =N A o W E AR B NERIES Z(GFR) IEH AN IEH s B« MR BRI 4 7, DA%
R R BUE/NERIEE 2 (GFR)FFEUR T IEH K F (T 60 ml/min-1.73m?)#E it =M H[1]. CKD j&2—
FhABHET . B IhREBHHRAL RN . MENERRMEE K AL PAE N, HERRARWETA, XHEHENE
TR T RN [2]. 2K BB (End Stage Renal Disease, ESRD)/& CKD #r4: Kk JERI4E %, B GFR <
15 ml/min-1.73m? 8ENT. 4 EFFENLRWIE N, raes B ORI . JHAE . w8 a2 15
F AT IIRER . A A BRI B N S EOE T8 R PRIEI KR, CKD TS #E 2040 4FERE N S80S
FIET R RN &R [3].

NG BEESE R R RO R A h g B M. MR R EARLUT L. BEEit. D
PR R IE R . 04, WFAE AT DO Ay SRR 2 SRR IR, R
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oM B AE AL AN T RE . VPR ITREE . 2 WRa T SR EE 2 K B AT i

AR, BRI (BT R R, CKD HUAE S AP RN A SEEAEE AT R R, Hp
DA R USRI TS 22, T Bk T R A A DR T T A O BIE FEARN 2D o AR I AR B 45 H BTX
T NEA RO EFATFABUR, ik —DIRRERAE CKD A EA R I RN S48 RS W L Yrbs
TWICLBIT R T RE T SR R g K =%

2. BEE#S CKD

—ANHEE N B iE S I 100 ALY, HARAEAHE 1 x 1044y, 40 3 S
10 fi5[4], FEZR LR ARG R R ERER T PR 1T R 1] e IR TR 1 [5]. BT
il EE . BRI EES, MR T —NERNES RS, WRAERE. EEFEERST, B
TE RS AR Z (AR FRE — PRI AE B &R, W40 N A (a5 3 A FH 6] o PR BUER B3 IR 32 () e
BFEER . IREAPUAERIM S, SR ARHAERA SRR . XA, BOVEBERTE. Ak
W BER S SECOMEE RS BIK[7]. 2011 4F, Ritz fEE @ Ko BIRE “E 5508 S, A
W25, KESHFIFEH T mIE S B2 RIBCR[8]. Tk, R 2 PEIER, AP L
5 CKD BEHEEAT DB R B “MBotE” e “B - Bl BRI N IIE 5 B TR R 2 X
Il 6

— 5T, 08 P T SO i TR A I ZEL R, R P R R, R i B BTN A S U . Vazini 55
N[9]EL % 24 5] ESRD 30 12 il e N\ B 208 43 55 tH 5 2EY) DNA #7050 K I, ESRD &%
Sl ANIpEMAEY 2 WFEREES, SEEAEXE, £ ESRD &#&Fd, UUBFTEFE
Bh B ECRE RN B B T RL AT & B B 8 S 4 B 1 LA W B3 o [RIE T LEDT, ESRD 4 8 3% It AE iy
EEB A Y. TEMRZEN0NERIRIPEIEEI T EE RIENTEE % 60 B, 0 NAEFBNTHFENH, Hik
30 e R A A G IR VR R B, o BT b, RO IR BEREE AT 2L AN AR IE BT 4 AR I Fe R
BB B AN TR LA TR R UR BE 38 I R A1, TR A B RN SE I SR B IR FE S B B b, @ b 25 5
A B BRI AL, 1T 3R SCEA IR T IE N R I B R SO, AR U IE T 7 A F T
TE P BERISEI, Hu SN[ EE T IV R BE ) 166 B3, Hor 17 RN, 47 5] CKD k&
Mri&iss, 49 $lLBGE T (Hemodialysis, HD) &, 53 #1 i 1% HT (Peritoneal Dialysis, PD) &3, #HT i &
FEEEDNZH 16S tDNA W 7 At — B ARG BTG R, 7= T BREEAE, WS EE. RO
PRI T VR KB B CT. CKD A1 HD AR R, 17 & A BREG . WIVRAT p-F TR BOSHE, anisess IX
H R MATE R ERERAE PD 419 5034 )& . PD 41 KEGG & &% h 2 S Rk S SR A TR K1k
YA, BERRE. REEAW. IR TG EEEER . HfFHgn, BIEERT
ARG BURAE R 0 1 SO N B T 22 PR I B A, AR rh = AR (0 25 AR B TR B AR, 1 B R
W5 RFN p- B T2 G R BB . Dy CKD 535 il T A (A 90 SR it 1 i B . b4k, CKD MU &
U il R R, B BORE, WA E R R IREB I vu T A R R M
£ CKD B RN, B2 KE . AT E 55w 25 M I 55 B 28 4 w1
YR [12]-[14]0

CKD SEUE E AR AR S Z R0, B2, nIReS B IRE AR a B N TR # A, R
flang e, B2 RPEKPERBEEREN, MIX L SYIEE 0 i A WUART 56 1) 75 45 g 7 BR(SCFA),
SCFA X2t fltfe . SGMEIREE. f2it B 20K E . LR Treg 4, ABHMHIZ M RIERIEM . [H
B, BRESA Y RIEAAE SEEEE  h 5 S 460, 2 S E s R AR [15]. Hax, il
RESENTIRIT T 16] BESS &R AT D BRBTAE R AROC[17]. #7097 CKD 2 24540 B Ikl
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5%, DR MIE N IAEE, BT e IIE WA AR, FEUIE . &5, RYER AR K
KA GBI T ACHTERR 2R 55 2 R 3R A R[18], TR LE PR SR AR T RE 2 s B i BE
R E RN o o G A A A o A ) A S B i BE (S Ar), BEAN LA, AT
BUAIB AR

i, JRIE R SR R B, O ML R G IR RRE R R0 KU [19]. CKD 35 1
Joi TR O R T B IR M PR B AE 2R 2 (0 1S+ PCS I TMAO)FIAE R . Mol b R # 2 2 (AR R 3k
I T Jo P A T R ) SR AT, AT DA B0 T O B R B3 A A 2R (201 JF H A IE R R BEIA 1 i b R i
REER, W T miEdiEt, SEMEMERN DAL, AR, XA G N AT e B4 B 4
RE[211-[23], T B BRI, HeZ sl Bm it e .

3. OFEE#S CKD

1 B R A D N A 1 T £ B 2 2 il o0 o) N AR A i f R A B L5 o 1l 3 & PP A= ) 2 T 1)
AHEAE AP, SRR R T — MR A B, A BT 7 LE AP R SR 1) 452 28 R 4 7 R A
FR[24]. HIEREF— BRME, MU ISECE AN 6. FBEMRAE Eh55 2 M D5, e R sl
Tt 2 0 T AR R 42 & RGBSR . ITAFR, AR E CARUESE, HEER SRR KIERE. &
SEPE « S REREA AN O B B, PASCE FH GBI K R VI[25]. BB AR DB S CKD AH
Kbr BN AR IE, Bk NN, DIERE S CKD 1A A It . Horh 7 B0 1 2
RH WIBURTEZ — . BASTOS %5 [26 % 19 %764 S PR g V24 i 8 8, 25 BB aTEY B
PP JE 2 F CKD &3, BAK 22 'S IEBARIR T A8 A A1 CKD 38 IR T BBt TR 7T, &5
RN A SR E (Candida albicans) 7 kRN B (Porphyromonas gingivalis)~ 48 3&3H [KTE (Tannerella
Jorsythia)~ IR BRIEIR(Treponema denticola)lt) & &4t CKD & HH W B 7% CKD BFUR T &
FIRIFFE AN, T EE SRS T i N MV O S ORI 2 . Hu [27125 8%} 77 45 5% (18 4 8B CKD, 59
406 CKD)YME « 7o B 2 FIA B 2 LA RCT G0 i X B s B A EAT A 7, KILAE CKD &, REHE Y
I A3 SR BRGS0, [ I ORI S T 1) v o B SRR TR M AR R 2 4R R O B T ) IR
SRAREE NERPE A G Liu S£[28] RS T-MEEAT 734, 383X 200 63 MR A (e 100 32K
CKD ##, 100 >k HEFE AT, KIAE CKD &, MelH 4nm#is kb T RE2h, B
PRI 55 e 2 B 0 Jd AV M B e 3 B, TSR a5 B IR R (5 T YR 8 7) LA B
T B R FE . A, Guo SF[29 3@ 1% 235 fiy H B R A(E 45 103 47 CKD /&3 Al 132 434 FExt i
HFEAR) T KIN CKD &3 1 H I AEY Zrevisgin. AR IGEERREE . R BT BHEEEN T
14 N EE SR, T S IR B g AT B8 E NI 6 AN B . Guo ik d fo, IS T HE S5 1 18 B A 1 A
IR E G ENIER] 45% [30], BN LFIrA MM AR i N B i, A N REEE g, O
JeE A AE P R PT RE R AE BV, A BRI MEEAIIE . Schmidt 8 A [31AFFEHARIN, HE
WEEIFH S9%E W ITBHEM T HiE. B 70T DR R ACE LRI L, @i R i A
T S AR 52 BT 72 % . DUAN S8 N[32)@ Xt T 108 & MBGET 83, 345 bE %
BT e SN [A]  ZEKC, R Pl A DA O TR B AR S A RN 2E ok R 2 B35 Ak, (R s W fh 1) 3 B 5 & A

FREE ) S 1EAH K
MAE D EMAES ARG, SERCEM AR IOV . — I, 5 F R % A A 22K FL Sk S5 H A4

NI AR, ISR AR B N T A BN AR T AR . SO, PR B AN ERR . WEEHE
EIRNIAEE, AR T BRI AF[33] [34]. BRFEEOR, & LM AR E D
P& A 100 DNEHE[35]. EIEHABIRE T, S K B s L RS 4ERr S & A S KGR E, M-
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A PR L ERRE[36]. 2RI, ZIXFRS BTN, &RV RERAWE SRS A
PRTTREFEAE MR R IR . W TER AT, AN RE S F 5 AN R PR T8 SRR AEAR X B2 [37 ] Y ¥ A5 [38]EMT TT A R
RN B SV ARR, KA DNA $2H. PCR 33 L F o34, KBS [ 7 5 2 S0g AN 7] T A 4
o BUE P ZEFYFMERREEN . FAEH . BOKE HABERRE RS ME POV RRER. H
[391BFFE AR, [ TR T B R A 0 B R 8 ) e BEARALL, [ d —20 3R W o B R A5 A 5 00 3 R B AR K
PR R 1R R D5 M R R R RO BIE T 41 T T R R AR S R A D s TV A 6 o BP0 A58 (40 Tl o
T B B R (R & W REEAT 0T R I, CKD A & TUEY) 2 FEE S5 i BEXT RRZH AR b B35 08,
TEBERRER & . TR B AT B ERAT B R AE N Y 28 NI & /2 CKD A L8 B, MaHEEREE.
W LT o AR AR I P B R AE ) 7 DR R AR R IR R B B2 . RE A TR TR & W
#EL CKD ZIRIE R &R, H H AT RIBE FEATIAAAE — SRRk, & & RS CKD Z I8 D) KR 5% 2 1%
AN, 7D I ORI B AR AL -

4. B4

ASLERIR TR B N 5 N AARAS[R] AL P A (B 8 P T R AT L ) Z RN SR 2R, B 1 4 RiTAIE
FUEfE . WIFLRW], CKD & & w A R R R A B AR, XA S CKD RN B A B
FEF VIS CKD B MIE w2 FEVESE I, (BRP-E AR, X AR (] el I MY I HORE S L 5%
W fi TS A AR = 0 K = A, IR CKD [k fE . CKD 3 (1 C TR 2 FEMERG I, L 460
VBRI 35 BRI R o I Y TR A A1 R A [ AR ) R o 2 i 4 B JORE S IR = M 7™ 2, % CKD 3t e 7 A
SO o JpTE RN 1 JfS B RE AR AL AT REAT 9 CKD IV E A bR 8N, T 52 WA g il . R R 2t
AL miETn. FEWASHAE T REDY CKD (e T IR AUR M B . AT AIiRE (e TR RS CKD H# I
R F IR E EAE VLA, SO ERFZ S CKD M4 RUE 2 R . ARFTH KEAR, RH]
ZHb it diEEHERAFHEAR, IRARREH-CKD A IR, JERRHEIZE 5077 HRIg, H5
—WHFITE S W HE,  ARTIIT ST S R m] etk S
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