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[ Abstract]  Currently, many countries have rapidly stepped into the aging society and the elderly population is
growing sharply. The aging process is accompanied by a series of changes in the immune system, which is known as
“immunosenescence” and leads to an increase in the incidence of various infections and mortality from geriatric diseases,
increasing the demand for healthcare in all counties. Periodontitis is chronic inflammation of periodontal tissue caused by an
interaction between pathogenic bacteria and host immune system, which has shown a rising trend in vulnerability and

periodontal destruction in the elderly population. It seriously affects both physical and mental health of the elderly and
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increases the medical burden. This article reviews the effects of senescence and immunosenescence on periodontitis,

especially the effects of aging on immune cells, which include innate immune cells and adaptive immune cells, on

periodontitis.

[ Keywords] periodontitis; immunosenescence; immune cells
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Notes. (1), PMNs are recruited to the sites of periodontal infection to against bacterial by releasing ROS, antimicrobial
peptides, proteolytic and forming NETs. PMN, Polymorphonuclear leukocyte. PRR, Pattern recognition receptor. (2), M¢
phagocytize the apoptotic PMN through pinocytosis and present antigen by phagocytizing pathogens, exotoxins, etc.
Meanwhile, secrete cytokines and chemokines. M@ can be activated into M1 and M2 macrophages under the stimulation of
pathogens. M@, Macrophages. (3), DCs can be divided into pDCs and mDCs according to different function and
phenotype, which capture, process and present pathogenic bacteria to lymphocytes. (4), Naive T cells are proliferated and
differentiated into effector T cells through TCR-antigen interaction. Most of them are eliminated by apoptosis after clearing
pathogenic bacteria, while some of them differentiate into memory T cells. T cells are divided into CD4*T cells and CD8*T
cells after maturation. Then, CD4"T cells are further differentiated into Th1, Th2, Th3, Th17, Tregs and other cell subsets
by activated with antigen-presenting cells. TCR, T cell receptor. (5), B cells are activated and promoted to secrete
cytokines with the help of BCRs, which capture, process and present antigens to T cells. After the stimulation of antigens,
B cells differentiate into plasma cells and memory B cells.

Figure 1 Mechanisms of immune cells defense against pathogens
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Table 1 Effects of aging on cellular functions in periodontal tissue

PIES F A AN FEREXT PR AN T D RE 5 )
Subtypes Major immune cells Effects of aging on immune cellular functions

My k) )
PMNs

[ER: i)

Macrophages
S KA G P

Innate immune system

R FEAR AN M

Dendritic cells

(1)L 545 (2) TR PEREAR ; (3) IR AE ) B FEAK; (4) ROS i 2,
NETs &Z#i .
(1) Excessive collection. (2) Reduced chemotaxis and accuracy of migration. (3) Decreased

phagocytic capacity and efficiency. (4) Excessive ROS, damaged NETs.

(1) FARAE R Z 4 5 (2) B0 3Z 4440 TLRs THREBUIE 5 (3) REmmEafb A 2 DR - 3 0k 5
(4) PR R BERTUE 5 (5) B/ b/ AR R

(1) Impaired pinocytosis. (2) Changes in function of pattern recognition receptors, such as TLRs.
(3) Influences in secretion of cytokine and chemokines. (4) Changes in antigen presentation

pathway. (5) Shifted pattern of infiltration/ differentiation/ maturation.

(1) pDCs YIRESZHUMELLLI D ; (2) TLRs PIREMFRIASZA ; (3) FFUERE ST BIS ; (4) LC HY
LT R, B SRS H B B R BE D

(1) Impaired function and reduced number of pDCs. (2) Impaired function and expression of
TLRs. (3) Diminished phagocytosis. (4) Decreased the density of LC and reduced number and

length of dendritic structures.

(1) ZHEEIZ T AL BB 5 (2) TCR ZHEPEREAR; (3) CD4*/CD8* T 41 ify Lb i 2k 2%
(4) CDA™T ARSI AN AT R N T2kl z

(1) Changes in ratio of naive/memory T cells. (2) Reduced in diversity of TCRs. (3) Changes in
ratio of CD4*/CD8" T cells. (4) Imbalanced differentiation of CD4* T cell subsets and changes in

(D) PR IIRESZ R ; (2) 2HE/ A B A0 Mgt 7 Ab R SF DD BE UL ; (3) Bk 2 4%

T 40
T cells
T M B
Adaptive immune cytokine expression.
system
B A b BN,
B cells

(1) Impaired antigen presentation. (2) Changes in number, differentiation and maturation of
naive/memory B cells. (3) Impaired antibody diversity and quality.
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BEAE IS IS S, B 8 D R B s, 2h HE B 20 i
A= WD, I HANE B B4 Y AR A7 36 PR 7
B 4L 1L A+ (B cell activating factor, BAFF) Fll
W SH AR (A proliferation-inducing ligand,
APRIL) 7E I 3% rh R BKF AR, 51 B 40 AH 40 i
FIAS A B USSR AR ) R R, AN B 40 i 77
ARER, i B A0 B LT IR 224k B B i £
REPE SR D XoF A1 ke BT J5E 18 B s 583 , 20 A Y
T KA A NN N 7 AR e
7 G0 B 4N EA R S R
AEJ), HFF PRI AR S R H 20, 212 B 40
RO AL S RN B A0 I 7 A B SR A A IR AR
RENE . BHAEISHE K 1012 B 4 ML HJE 1gD IgM”
CD27"1gM icZ B 4fi i WY s /0, IR A 5 4 il 73
TLRE IR Ig 45 CRE F1 I RRAIKT™ . Ebersole 55 %
IUAEAE R AT A WAL SURN 24 JH R 4 B 4
JROFRSR A A Y R R A T o, RZ2HUE e S
AR A/ AT REA O, R o 5 e e BRE
ARG,

B 20 i 3 5 7 A U AR oy 1 (ARl e B A
) 2k 8 sh AR e 5 PR 3, 78 48 & o0 ((germinal
centers, GC ) i i /& 40 Hfg & M 58 28 ( somatic
hypermutation, SHM ) F12& 5] 4% 4t 5 2H ( class switch
recombination, CSR) HLiI{E #EHiIR ZREAL, A4 Y
ARG T S BR A ) (Tg) BB AR DA Ry mp AR IX
(variable, V), 78 5 X (diversity, D) Fli% & X
(joining, J) WG A B AL | 4 fith S i BRAR 11 I PL it
SRR X, ST I s S R ) B 5 A 1A [
Fish 2% )t 460 T 24 38 o0 K G A TgML T 1gD 9 G T CS
FE DR 43 53 R 4k i i TG TgA il TgE () Cy ., Ca Al
Ce FEIH AR BUSTUAS SRR 00T 7 A BAT BT
BN IIRE RPN F E47(HH E24 2
S % 10 1 R PN R 1) 8 4 ) R I
(activation-induced cytidine deaminase, AID) 7FiX %
SRR AR R Z R AL S R b A T D B AR
ANEIH B 4l E47 mRNA A2k SRR, X nl fig
AR NIOEA =2 o (O R ok N AR L L Y
ZA5 . Ebersole 451 Ik I JH R BB 11 9 R
T A SR A 5 B 5 AR 0% TE 0GB 1T Jis i I A4 e
PP 55 10 PRy s A 88 22 (] 114 O % B AF 8 A8 1k,
e B AR TR 11 0959 2 s 58 F1 e 1 7™ o A 32
Ty F2 R AT R R bR B R, X — A
BB HEEEWPUR Z R G, 5B R AT — 2P

e,
3 MNERIRE

T JE 9 2 2F e BRE 45 e S U 4 AR G () AH L
TEHIRZE R, e g E e dnim — R 51K
ZRBYEAE (IR 1), Al BE S BUR L A I 0 A A AU
77 A i BT, DA TG 5 B8O S D A A 0
TN TV 2L 2 7 0 00 i ) A 3R T 3 o A A A
TR RAE oy IEAE AL S R BE 3G 0, B 4= 2K
AT T AT B A B0, Bt X R AR AR 2 T R
TGS A DR A 5 SR A AW I, e KRB
FWTEJH 9 56 A ST R A5 AF e AH G 1Y
RGUPEG A S, el BEBLA I o J o D v S HL 2
T3 i 3 B B AL ) A B K A G Ak
4% | IR k20 B B LA™ 1 5 R LA R GorE Rk
SO N T i, AT 52 W 5 ) 252 2 G, A0
Sei ek R e R B WA M # L 2t —
FRIFSE 2 o IR o G 8 2 AR 2 T % i AR
JHEE— ST AT AT 2 A R A 42
A RE N BIIR BN A e P AL 1R B SR, O
IR TEAF WA SN R GEPE i $R (R S G
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