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[Abstract] Chronic kidney disease (CKD) is one of the
common clinical urinary diseases, and its incidence rate has
been increasing in recent years, such that it has become a major
public health problem in the world. Periodontitis is a highly
common oral disease in the middle - aged and elderly people,
which is the main cause of tooth loss in adults and closely
related to the occurrence and development of various diseases.
In recent researches, it has been suggested that the main
pathogen of periodontitis, Porphyromonas gingivalis (P.g) , may
be an important risk factor of CKD. People suffering from both
periodontitis and CKD had worse kidney fucntion than those
with CKD only, and the kidney function of the former could be
improved by periodontal treatment. It was found in several
studies that P.g played an important role in the occurrence and
development of CKD in a variety of ways, including destroying
the integrity of the vrenal epithelium, aggravating the
inflammatory response and the oxidative stress damage of
kidney tissue. This article systematically reviewd the relevant
studies of P.g in the occurrence and development of CKD, so as
to obtain a comprehensive understanding of the relationship
between periodontitis and CKD as well as the related pathogenic
mechanism.
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K & 3T & (glomerular filtration rate, GFR) IE % 1 F
R, R RS R R
S, LR R E GFR & F 60 mL/(min+1.73 m*)
M 3AMANY, AR AR H GFR LB
PR 2 S 30 AR 2B b s FEAT IR, AR & TUAE AR Xt
CKD# T2 ™. TR CKD 2ty B H 2 AR
By K& . CKD 3 # DLAT & 7 BAEE IR, 3
RAZ I JERIBRH % %% A& ;CKD 3 5 DA
FWAZF LSRG IE QK E G MIE R
S F R LR E R L A R R R
WO 9 Bk T B U A R ARt 2 R R AR ER Y

12 b o e R A AR R R 4k R BN R
B3R VE /N A A AR R Rk b,
HARKATEARI RN O ERESKE TR T
HEBMARRNAESRR. THRERE
A AR G| R SRAE A K MR, T A3 BOF I O
HLCFR T ABERT TR, RANT AR
Bk MERAMIERRK,“EH2FET Y
My T ERELY, RN TRARTE S M 425
R G MR OFF RO /R 3K 3 BR R 0 o) i o A% 22
)R AREN, FRRKE % 08 Rk
W, 5 Bk R w8 40 R T R G ik e T
(Porphyromonas gingivalis, P.g) ¥ & AT H . B
BRAEMTHERES, £+, PgET AR 2
ARMAKRALYPRET EEEA,

18 MG R B I R & 7 T, Kshirsagar 287/ ¢
55374 R EART TR EAR,ERETE5THA
RN, BOR B AT E T A ROm i AME
EHITHRENESG TR, XRETTARE B
AR —RMERM, Tsai F31281 4 7 E 6B FH
FENNTAXRGEARMRERTAE, HRE
KL 2HCKD B BT B R ik R EA KK
1Bt G, 18 M S R NI HT 7 |, Graziani %
KB JH 3Ky F AR 97 T LUK & CKD & 4 0y £
5 GFR(eGFR) #5247 , BI F J& i6 97 ¥ # 14 CKD #% )4
i, LRAXAXA, FARGBEERNK
ERERT R EAAR K,

PgEB RN T EAREN,Pgh BIEARK
K RFETEMNERKAR, BHLH 5 P.g 7B £
F L RE KR A AL R AR A AL AR R
P.g 1 fig % 4% (lipopolysaccharides , LPS) 7 Toll # %
& (Toll-like receptors, TLR) 89 B {4, 7T LLE 7 & 40 18
An /N TR T 2 L P AR R 3R 4 L T T B A 6

(IL-6) F2 f¥ /& 3K 3% B F o (tumor necrosis factor-a,
TNF-a) , A T An 2 41 2009 ROE AR, T e i
K, R R AR i E AL T A 5 Sirt3-AMPK-
mTOP (sirtuin3 - AMP - activated kinase - mammalian
target of rapamycin) #y 41 ffl B 5 R FAH K . &
R RI, TR iR &R AR A B
AR, 2 e AR I B T R R oK RUHY B IE R
BB 5 AR AT AR g dE SR T AE I
AMHBENEMAARS F-HANH BB
BHEHKRAFTRE, EATFREA,Pg ™ URET
% A BORHLEI 2 B R K K & o

CKD # % i J& H 8 % , P.g 7] 7 72 % % CKD &
EREW—ANREREE, X AREFTRET H
77 18 o A XX P.g 78 CKD % H 5 77 T 8 48 % #F %
HATRAME, FENPg SN EIELEFER
Y 3 R KR A Sk R A 01 A AR AT AR
#HCKD K AW B EBRILE, A e &HREE
Hah,

— R e obk M TR A At 9 B R R

FRFAXRBRE T UAETEREH T AT
BB TR R 3R P R BB R, P.g T
REHEEMERSZ —, PgF UELE & 200
B ABMEMTRE LR AREFIVARE, & K
JRES B AR, T RAEHALWAFE
By %, P.g P LB I B o oy B R R RSN A
ML Y 4 G R B LR A M R B ik A i A
HERBE, WO, TRAREHEEHFATRE T H R
BRETFEHHEBRF LW RIFEZGE, XA Py
HEHE#NMBETRARRET o LEHF B —
HHEMAE", Pg¥t N, 7T LA FE i 5% 7 R
Flk B E, SRR S AAE R T B AN BT

Z RSB E A TR AR

| BE5EGFMEER . TEEPgWES
H¥Z—. PgHARXKEARMHEEL T, —ME
A E Mfa, 7 —# 4 KHEFimA™ . FimA &£
HEPgHMAMWRERN, tEHLEwEaFEH
B, Nakagawa '@ H T E A FH KA NG
RIWE FEmi, I LPgtNHE T 5HEK A/
HEBZRAFFE A HMEKENavB3-/a5p1-E 45
EONTIHAT Wz A A, R Pg®mafia
farERGOfathRER R, MR, Y ERm R
BAEBI KA, T UMNEE P.gh T ok F 40
BB Ao L & B AR B R K B
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PghmpkmimEsEaSBIHE S, LA E A
RSB, PgBNARATT £ah o sk,
INK 3 3 78 P.g N2 0 240 ML P 00008, Pg W9 KB S
P 5 INKEBHETUFFHBA T, %L, Pg
MRS GRS RWMHE R, Rt B FNFEH,
RN

2.PgR#‘EMBME T FRA - RTBELH
EHELSZWMBAER U, Pg 7 DL 1T fo
1% ¥ 20 B, 8] 5 Mt 2 F 1 (intercellular cell adhesion
molecule-1, ICAM-1) &7 & ¥k 5 % By 20 & 09 %6 BT o
Zhang VR I, NN H A K% Pg Ja , £ ICAM-1
EARKIAES~24h WY 2.6~ 376, HAF
# ¥ #8 5 4% % 3k A F «B (nuclear transcription factor-
kappa B,NF-kB) &= 2 H x . & 7 #Z L% 4, P.g &
¥ i @ i MIF - CD74 (macrophage migration inhib
itoryfactor-Cluster of Differentiation 74)/CXCR4 (motif
chemokine receptor 4) Bt (- % K& & 4 72 L 8
MBI ICAM-1 %%, FTRKA,PgRRYE, A& KW
K 48 Ji#9 CD74 Fn CXCR4 & 35 7] DR A I, FF 48 iF
MIF & CD74/CXCR4 & & & % 4, B 21 MIF-CD74/
CXCR4 T A -2 R 2 & M F (R 3 T ICAM-1 i %
ik, R, A 3 B ICAM-1 7 DA 3 P.g b | %
27 g, Wy 5 ME2 . Takayanagi % 09 #F 58t A 25 [ K
FRIESE P BT BRI B I T TR R A 4 A
P ICAM-1 Wk Rk, % L, PgED A
#t NF-kB i# /2 \MIF-CD74/CXCR4 B ff— % th & &4
RAEXHMRAELHAICAM-180 k%, EHAW
ICAM-1 X R # Pg Wy FE M1 A2 , ik B — N EE 1 1Y
F LA,

S TR ERE RS R ARG
H A

P.g 7 LA R IF 2 W R 2 A B, TR E B BE
A 2 B (R) £ 57 1 (RgpA 2 RgpB) #1 #1 & B (K)
FRM(Kegp) XA, FHIRE B HI3 /N LEE
rgpA .rgpB 7 kgp 45 #5 T A, £ F kgp T rgpA 5 A HY
% & A (Kgp 1 RgpA) @ 815 & Ik (AT Ik . & & By L 2%
B3 Fn C K 3% 3R (CTD) s rgpB 4 5 Hy & & JT (RgpB)
4TI R IK R B B & A K CTD™ . #F R
A AR EaBTUEREEEEaMAERR
P fR S BN TN R G R B R T M B e BB Pg i
IEodn R, B R A, TR R A
DL iE PI3K-AKT 15 5 18 # T # & & o5 Bl KA,
T 5 A RKCE 4B T, F B Ak R 2 et A

FlERBME, ZERR T, TRE A BXAKF 2
M AR B, K THX G AL % Es
H— SR EHR. B RR, X BEXH Pg
BB - mEEE A, AT A
RERARE TN E T Pg T UENA SRR
JE %

G RN, P I i WA E| A G R, T D
B FIRE OB E Rk AR EHEEN
B, RGN ROR T R, B RBER, SR E RS
B SR An Ty e PR

P9 I AR e etk B TR SR I A R E

P.g J 3 7= 4y Bt AR BR B A B AL R R R
HE54MZBHEEATRESLXESAE, FF
% FRE Sk 4 pe B TR, Bl RS E R A R R
IE KB o

1. P.gi it 44 TLR (23 R JE B9 & 4 : TLR B4
WE A EEWER LK, BT Rz a R A R
JRAR A X TR, BB NAZ R R AR E R
HEHEER RTINS, TIREIABEEAZ
&, B 4 Toll-IL-1 % & 25 #9338 89 i T X DA R #5 JiE X
3 M ™. TLR 7 U@ 8o L EF
(myeloiddifferentiationfactor88 , MyD88 ) #i #i M+ & 1% ,
7E T NF-kB, & 25 BOKAE A A0 40 e 7 0 B ™
BRI LI o, AR B P.g B LPS R &, 7 A
B HEHABENIL-8; YA L X B EE Tty
TLR B (A 89 4 4 i, IL-8§ mRNA R Ak FE A T A R B
EFEA BT P UAILTLR B E, R IL-8%F
RN RAS, EERNLH 7@, EHT PgLPS
B ¥ RO R R C RN & A (C-reactive protein,,
CRP) .TNF-a \TLR4 F NF-kBp65 K F 3 & T 7+ 7% 4
4, HRE240FE IEFf R E ST AER
A0, BB T P.g #E R A A DL 3t TLR4/NF-
kBp6 % 12, A3 RAE B9 K A, AT R T G E EY
HiE, EAERDREHT PgLPSE, HEEA.
EAhskd TARERS BERES /NEkd kB
B F&kEWm, W, P skt LPSIRH T K E
WRES Ao, BT ERNFG., YHY
#1404 K B B9 TLR4/NF-«B # 2 5 % 3L, K B 5 g
RERABIH, FENMBRARKED, BRI
LT AZM A JiaF AT R R A 4 a0 f T R 52
B, X Pg 5 TLRA LR NEE > FINHHATT
HR, KW PgLPST UALPS A& FE AME LA,
ME 5 % A 2 b & & 2 (myeloid differentiation



rPAE T BE 2T 2 s (R ) 2023 4 10 H 58 17 4255 S ] Chin J Stomatol Res (Electronic Edition) , October 2023, Vol.17, No.5 331

protein-2,MD2)/TLR4 & & 4 #0454, I\ T 5 7& NF-«B
W, R E R RIL-6FIL-8 By Rk 8 LPS 5 4 &
EAL A4 UG TLR2 % &, 7 4 1 p38/{k 4+
# % JF 7 & & % B (mitogen - activated protein
kinases, MAPK)#% 42 b 11-6 1 IL-8 #y 5 3X

4% F,P.g ¥ LA 5 TLRAB4E &, ¥ TLR4/NF-kB.
p38/MAPK % 3# # , I\ T (£ # 7 1L-6.1L-8 % 3k & [
FHRHL,EEREALRPRIENLE KEF XK
AR R T B N4 R a3, 3 CKD A 4 |
R o

2.PgiBit 5 B g 40 i o0 A AR R 5 IE R
E:ERAMENGCANEEN R RHRZ —, RiE
HENEB AR T AR, B ML A E % 4
o An M2 A B i 20 f . M1 AL E o 4 g fr M2 AL B v
40 Jio A 5 SRE R N BT AE K, 3o M1 AL E v 40
FTESERRRAN, MAEESAREESEHRRK
BB A2 B RESRE AR P, B A 40 R DL (R 3 TNF-
a . IL-1B .y F # % (interferon-gamma, IFN-vy) 1 IL-12
ERR TR, mEEANRERRRES, B
vk 40 f R T % B R WY R E R RL, % 7T 4 14 TGF-B
By 1E A, (Rt o PR ALAL S B & 2 ALK 4 4 40 0
Hy R 3K, AT HE A LR £F 4 40 B o 3 7R e vE AL, B
IR oy B NS MR R A L, (R T AR
R A, TE AR E s
HFEE, WHED TENRFACH R EANE A
AT MpAagtfmEak, FhET B,
% &k W 15 A P.g 9 LPS 5 IFN-y#| & R A RX A, 7T
DLV 5 MLTE K B vk 20 f B LS, R 3 0 AT
RF W, B v 40 bk 3k 0 ik K 24K 1 (triggering
receptor expressed on myeloid cell-1, TREM-1) 7 LA 5
H B R IR R R 7| & A 1 (peptidoglycan recognition
protein 1,PGLYRP1) 4% & , 3t ] 5 & AL 4 %t 40 ) R&
ety KE R B T M R 408 f K % R 1 (soluble
myeloid trigger receptor-1,sTREM-1) 2 PGLYRP1 7
BB RCR LA E R CKD B P AR R EPg ™
i 1 1 STREM-1/PGLYRP1 3% 12 it #t ' I 3% 4E Y 7=
A, 5BMEERORXRAAMEEY, RTERE
Wik 2 AR AL 5 8% STREM-1 % 4K L 4N, P.g 7 ¥ 6 8
WH W E M B AR A
Yoshida % “'#F 58 & 3, P.g B %t 8y B v 40 o B 4
MshEE, ERTFEFEWE AWK AH3,
X AR P.g RE S U B R T DA A AL BN BB LT
JIE o B B, A T 4 3 #0E NF-kB 3R 2% % /0 KT &

HEREME A, RH#TERBERRERRFHE.

L EIAK,Pg ¥ LA (R B B v AR ML
7 STREM-1 2 KB RN E R MM EEF S
MREFITEMALNRER £, AT REHNE
JE 09 4% o

Fi R obk B e T R I R Al B R R
JIE 4 2 i A5

7 M 4 (reactive oxygen species, ROS) 4 £ 4 1k
WAHY IEH ROA B R AR B =4, & E B9 ROS 2 M 4
fody BEERE TAMCEMEESEAY, £
R 77 72 30 ] i R ROS BB B AL, % 3x — AL
BE B, FHARN A ML RERAS KM, #HW
SHRMATE., TLWROSTEHBER THER.E
B ST \DNA Fn RNA % & &£ 4 -5, 1 % 20 j 147
EEFIRAMAT, REEARAEY, FEHEAW
IR b o O e R AL Bt AR ot A
MEEAMERG RBREEREE 4 EESS
ROS B9 & P Bony & b B of ok, B AR 3R
SE R R An a0 R T, SRR, T RIEK
BORFJIE L0 B | o K R By 4 kL 7R DNA H 8- 4
Mt & & #F (8-hydroxy-2 deoxyguanosine, 8-OHdG) &)
AT 253 AT 2.27.2.01,1.49 Fn 140, 4R
KA, FRARERTAMERGLES £ 5 KW Q
JUE BFJIE 0 B B B Stk DNA #7245 7 %, 2= & e
REPTFRARARBNEALRFEAMREKEA
b Br it BT A T, B A A R AR AR
4 W — B (malondialdehyde, MDA ) X 8-OHdG 7 “F
FrE , T -4 AL A B B ROA B R KR
Ko R, T B XRFHEITE T AR R RE
JEA LA EAHFERA, TR RG] R AR
W e R AAKFRE A RE AL, 78R E AR
AR /N A R AR T R AR /N R R
R, MENTRARNEERFRE PeT1F T
ROS M3 7= £, B 2 JAK 3% B8 2 (Janus kinase 2,
JAK2) 9 58 B b Fin - ik oy {7 3% 20 g, ] F TL-6 A0 TL- 1B
AFFE, TR BT B IR R RE R N 5 4R
IR, 5 b P.g W E B INK/e-Jun 5 5 %% 47,
V5 W I AL h Ef BL R R, R AT B R R e
AP KT, R BB A RABE G B,

N HE

LR, THARNEZERRE Pg ™ 2R
HCKDAE AENEZRBRERZ -, B R FHMH
ERANE E+o0ER, B4, Pg®ITHHLPS W
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SN T HLAHEXAR, RETE,Pextigl
B RER R NALE A S A AR S EFAER
S B RS 7 |, T AR LR (B 4t
T HME RS> E)ARE D, i BTG
T TR — e, X AR R A E R
BOEAEIH G F T2 WA, FEH S o4
RS CKD KRB £ B MERERX F;
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WA b 5t i

B kA R R L R

IF & P.g #£ CKD A& o &y 18 A HLH 81 70, 4% H 3
B ok B B T BUR 7 K IT R UL Pg B Y

CKD ¥ W7 . F T . T b7 5K ¥ #F %8, AT i CKD #3657
R R e AR AR
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