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[ Abstract]  Alzheimer’ s disease ( AD) is a chronic progressive neurodegenerative disease characterized by
dementia as the main symptom. The main neuropathologic features include senile plaques, neurofibrillary tangles,
neuroinflammation, and neuron loss. Deposition of amyloid B-protein and misfolded tau protein in patients with AD induces
the activation of microglia; this leads to the secretion of cytokines and chemokines, which jointly induce a
neuroinflammatory response and affect the progression of AD. This review briefly summarizes the role of microglial activation
and chemokine release in the neuroinflammation of AD and provides new insight into the treatment of AD.
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Note. Deposition of AR, Tau protein, pathogens, apoptotic cell debris, etc. can all activate microglia in AD disease. After

activation, microglia can be polarized into M1 and M2 types. M1 type microglia release CCL2, CCL3, CCL4, CCLS,
CXCL1, CXCL8, CXCL9, CXCL10, IL-la, IL-1B, IL-6, TNF-a, iNOS, and other pro-inflammatory factors; M2 type

microglia release CCL22, CXCL8, CXCL12, CX3CL1, IL-4,

IL-10, IL-13, TGF-B, FIZZ-1, YM-1, and other anti-

inflammatory factors. M1 type microglia recruit immune cells, activate the immune response, and further release

inflammatory factors, leading to an inflammatory cascade, accelerating cell death and tissue damage. M2 type microglia

phagocytize AR, clear cell debris, enhance neuroprotective effects, promote tissue repair, and maintain homeostasis.

Figure 1 Activation process of microglia in AD
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R1 CCBULHTRIZIRE LIZ A

Tablel CC Chemokines function and its receptors
CC B ¥ Zik Ty TRIEAE 5 AD G2 230k
CC Chemokines Receptors Function Phagocytosis AD /AR induce References

CCL1 CCR8 KHE I HE Dual-function fi£ 33 Promote T 14 Reduce [6,29-30]
CCL2 CCR2 W HE Dual-function JG Not exist [ 1 Increase [31-33]
CCL3 CCR1 CCRS5 {2 % Pro-inflammatory JC Not exist 94 Increase [9, 30, 33-34]
CCL4 CCRS fiE R Pro-inflammatory —_— 4 Increase [9, 30, 34]
CCL5 CCR1 CCR3 CCR5 e % Pro-inflammatory JG Not exist 9 Increase [30, 33, 35]
CCL6 CCR1 {2 % Pro-inflammatory —_ =78 Increase [9, 36]
CCL7 CCR1 CCR2 CCR3 I HE Dual-function o 94 Increase [37-39]
CCL8 CCR1 CCR2 CCR3 CCRS {2 % Pro-inflammatory —_ A2 Unchanged [40-41]

CCL9/CCL10 CCR1 £ % Pro-inflammatory —_— I Increase [42-43]
CCL11 CCR2 CCR3 CCR5 24 Pro-inflammatory — F ¥ Tncrease [44-45]
CCL12 CCR2 flER Pro-inflammatory —_— 9 Increase [46-47]
CCLI3 CCR2 CCR3 CCRS AT LA Dual-function — A7 Unchanged (31, 48-50]
CCL14 CCR1 M E )€ Dual-function —_ (48, 51]
CCL15 CCR1 CCR3 {2 % Pro-inflammatory o 94 Increase [8, 52-53]
CCL16 CCR1 CCR2 CCR5 CCRS8 fi2 & Pro-inflammatory R —_— [54]
CCL17 CCR4 YLK Anti-inflammatory — [8,55-56]
CCL18 CCRS8 PITPNM3 GPR30 Hi 4 Anti-inflammatory {3 Promote —_— [8,57]
CCLI19 CCR7 e Pro-inflammatory {2 Promote e [39, 58-59]
CCL20 CCR6 fiE R Pro-inflammatory —_— N4 Reduce [48, 60-61]
CCL21 CCR7 CXCR3 R Pro-inflammatory £ 3 Promote A7E Unchanged [39, 58-59]
CCL22 CCR4 P4 Anti-inflammatory —_ 94 Increase [62-64]
CCL23 CCRI1 K I HE Dual-function — 4 Increase [65-66,48, 67]
CCL24 CCR3 W FEIJIHE Dual-function —_ R [39, 68]
CCL25 CCR9 £ % Pro-inflammatory — T 7% Reduce [39, 69]
CCL26 CCR3 XU I HE Dual-function —_— -1 Increase [31,48, 70-71]
CCL27 CCRI10 £ R Pro-inflammatory e 9 Increase [22,72-73]
CCL28 CCR3 CCR10 £ 4 Pro-inflammatory —_ — [74]

U CCL: #41b A FHEfA ; CCR LI T-32 44 ; AD : B/R RGBT . CCL10 A1 CCLO AR, —: M AR4RFI AT LRSI

Note. CCL, CC Chemokine ligand. CCR, CC Chemokine receptor. AD, Alzheimer disease. CCL10 is the same as CCL9. —, Unknown,

2.1 feRMEBEHLET
fle R X 1 X RAE B R AR AR, RZ%L

R RIEH LR F7E AD S A i 4
RAEHP A EEA, L 1 CCL2, CCL3, CCL4
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R FARRIN S5 RAE N, WAE AD B95 FEHL
il o A AR WOAE T, O RN AR B () 2 2 PR 7 41
[ R UIAE G

CCL2, X FR A B 4% 4 i 8 b 2 11 (. monocyte
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149 70N 52 5% 40 77 A | Kiyota 2507 9 RF Y & 30 CCL2
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HR /NS T AN ) SR AR RN 2E AR WTRRURNVE B3 A BXE Bk
TR, I T INAIERS . CCL2 i A fH 1Teg4510
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T, IE R T AT A A R A A R R
— W5 B CCL2 7ot M 6 B DN AP A% (amnestic
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R i 22 4 R AE 1) AU Y 2 48 E (frontotemporal
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CCL2(MCP-1) [Rl s B sz dn i kafb I 7, A 66%
A FEERF— 1, CCL2 &5 CCLI2 #BJ& Tau J5HLAH
S 2 R AE (R I I 3 Ry ik RS ceL2 A
CCLI2 iR AT LI 5 CCR2 521454, CCR2 72/
B i b B A T e I S BB AZ 4K ( purinergic
receptor , P2RX4 ) ¥ 1z 31 41 il 3R 11 (1) B8 77 , 33 i 4fe 34
ZINISE ST 440 L P LI A T o v T R 4 A
FIAHY CCL7 (MCP-3) Fll CCL2 (MCP-1) HA KT
60% (1) 2 HE IR 7] — 1, AT LAl 1 CCR2 & /i
SR, 7= A B 22 g M A B | A 2 R T
AR LA TiF 415 156 B 2 A ] 95 2 R ) A P -]
LS [a]— A 52 A 25 5 | 0 98 E R0 44 1) B 119 12 %
g,

SRIMIX — LRI A 58 4 — B, A WFsE il
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1E 212 4 FTLD B 5 203 & 4F 5 VD i %) BB
WL CCL2 ( MCP-1) A-2518G 1Y k% 1 R £ &4k
( single nucleotide polymorphism,SNP) | FTLD & it
W MCP-1 7K F 5 35 /5 T XF B2, MCP-1 A-
2518G SNP 7] fig i i 52 M MCP-1 () 7= A= 1 1%
FTLD B34 55 CCL2 1 CCL8 ( MCP-2) [k
FA AT 5 a1k R -, L2 e 5 40 [R) 81 R
62% YIS E M R AT R TP AR, fE CCL8
ik B SNP 5 CCL2 #f 7 T [A] — 3% 8 X, H
151163763 2 S E & FE MR AU, T 8 R D e =k
TETERISE A, %F 219 44 AD HE 1209 44 FTLD B
AT T 151133763 BRI, Hf 55 231 & 4 AH DT
Bt ) BB 2 9047 H B, &2 B CCLS rs1133763 40 A5
TERE RN A Z WA WA 25, XA SNP #H
I AT AN S A i PR AR S 6 i 2 R AT MR B IR T
AR R, B ELA )R 2 (R Ak
B FIE 2y 2 154 AR TRI TIRE

CCL3/E. I 40 s & ¥ & F-la ( Macrophage
inflammatory protein, MIP-1a) M CCLA/ 5 W5 40 i 58
P #K F1-18 ( Macrophage inflammatory protein, MIP-
18) f&FWEA0 I R M 1 (MIP-1) R FIIE S, — &
MEAE, LR — 324K CCRS, H i 5 R AE [
A SXFAD B LR /N B 3 4 RE BB AR G 1)
ZINJSE 5 24 i 2 300+ A 988 S g i B T AR E 1Y) R S
P, A B & B4R R ] F CCL3, CCL4, CCL6 Ay %
Ik Passos 5 S BIFSE AL & IR AE /DN BRI i 5 T
7 AB1-40 J5 ,CCL3 }HAZ R CCRS Mk KT+
I o N R R G N TAE /| P s ]
CCL3/MIP-1a 2L R 228 M52 v = AT AD (4
B, Hod MIP-10-906 (TA) 6/ ( TA) 6 FE K A E 2
AD HBEER R | WF5 & B AD B A1 E
M2 % 40 MO 5 ) % CCL4 Y 7= A4 AD 1Y
APPswe/PS1dE9 3 K/ KM A CCLA KT
5K AR TR 22 A 08 AR 1 AH G, I35 v w0 A
BE e J5 R Y R T 40 A s Ak, BOR T %R E
|8 AR
2.2 mREHELEF

Broe A FH0A N AT DL R AE N, H A
W BAPLRAE A # 1L F CCL17 ,CCL18 , CCL22
FEA K AD B0 R IIT T ABAE 52 0 kA 0
P2 SR AE /NS J5T 200 JE 1) 35 17 5 A 28 2R 8 A SR E 5
R T AR Z nl B & 52 AD ¥ & B 1Pt R
fEH,

CCL17, B J R 0 8 3% 98 45 %4 46 I F- ( thymus

and activation-regulated chemokine, TARC) , & M2 %

I3 440 B B b 7R ), TL-4 AT DA 3 LA g 44 i
TE BRI R, 06 A M2 75 [ AT it 2 5 7 g 4 i
R LA B A G i S v AR R D3 R
B s/ NS A i HMOG 481 i X 5~ TL-10 1 CCL17
IR /)N B ot 40 L B B R T e, PR b 2 3
Tr s 0 ) FE AT LPS 75 5 i 2 28 i il ik
I, HICAZ N HA e n S CAT DX /NI 5T 4 i 1Y)
CCL17 98, CCL17 W] A4+ /)N J5t 40 A 1 e IR
A, CCL17 EE A # R /I B (CCL17 =/ =) B /NI 5 248
LARFR D | I 52 30t A A ol /b A P 34 5 %) R
AN IR TR AD B KUK Y 58 G R
T 2 EOC T st PR 5 B DA B i 0 AR R 12 )
R 2 IRAE aMCT 3 451 v 1l 8 26 A i 9 DA A A A
TR F, HEP AT = AR 12 53 58 TNFa, IL-10 0
TARC, iX 28 % B2 /R 1 R % B F1 aMCI k& J& 2
AD BRI R AT REAF AR BAE ], I 752Xt iR
RUER T — 055

CCR4 J& CCL17 1 CCL22/ [ g 240 Jifa Sk 5 )
A& A F ( macrophage-derived chemokine, MDC ) 1) 1%
Al 3214, CCR4 AYHED @ik /N B (CCR4-/-) KB
BB AR RAT R 52 B, IL BT CCR4 5 H: L 44
CCL22 AIBEZ 5 T i 48 0 A 28 Jise Joit 240 i 1) ) g
P CCL22 FE ST IR e A B R v A R
(experimental autoimmune encephalomyelitis , EAE) />
B R ki r i /DN JBT 40 B ™ A 3 5 S TH2 4
B Bk U8 5 Thi 40 i A 5 5 2 RED
CCL22 [AFERAHLR TGV, TE 0 28 R G in 1 i i
B PR TTiOr BRI E] T M2 BN 5T 40 L bR
Y 1L-10, CCL18 , CCL22, ¥ 1% i M2 B /N e i 440
LA Bl T e i 0, £ E A 2 08 AT 0 R
Az Movsesyan 5§ 1 BF 5% A BAY 1% 3 A
CCL22 VE?‘:’%%’{E%’J El/‘J AD ygﬁ'ﬂ‘ PMDC'3AB -1
PADRE , 38 12 15 & 4t M 0 28 Ko A2 VR S 2, 77 AR B R
VEFR D% SR8 R, DR IRIE 1 77 AL e AR B At
[642 i#F APPSwe/PSIM146V/tauP301L %% 3 [H /) ],
KA AR TUAR G IR, 4 AR SR &

CCL18 R A B2 AR 5 20 i % A A 6 a1k A
F — 1 (alternative macrophage activation associated
chemokine , AMAC-1) F1 . I 40 Jifd % 1 £ FH -4 ( MIP-
4) ,B5 CCL3 XHRmEY], L 64% 1Y )7 51 [F] —
PR HIBA TG 5 CCL3 AHF A 3244, A CCL18 H
AR DU Z5 R, FT LA CCRS  PITPNM3 .GPR30
SRz ARG A, R PR R E A
CCL18 fE N N R R K LS ik b I+, AFE
T2 e NP ZH 253 2 H R 08 /N I ot 20 R AE TL-4 il
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THFE, KT CCLI8 MDY ) 7R IL-4 f il
P, CCL18 WL mT LATFS 3 B A2 4 Jf 5 ol M2 28 = s 24
Ji, BRI TL-10, 3148 55 5 05 40 3 10 45 105 i
J1 T BRAn e T
2.3 WEINEEHEULETF

2 AR RAE M 5T & AN a1k T
HLA R RAPLR 0B VR, BIVZE A [A] 9 5 AE #1458
Hn] LRI A SR A ] DL R B BT AOIRAS ,
CCL1.CCL2,CCL7,CCL13 ,CCL14 , CCL23 , CCL24 .
CCL26, CCL1 ,CCL2 CCL7 TEMIZS R AE 30 H L
PERAER A, 1M 53 4h— 86 HLAA XUE Py g A9 a1k
FAE AD FRH 28 555 TR AR IR 43 B

CCL23 J&HA 1 4 ML R WU T g /Y #4 1k [
T AEBAAZ AR T BERERL IL-18 1 IFN—y 5514,
WEEH TL-4 A1 TL-13 553808 7EM 28R A i TL-
10 B SAHRES ) IR R AD B IR
Y CCL23 & T FE X 8 35, A% B TN 00 o 1
(mild cognitive impaired , MCI) & & ] AD £ & By 1.
T % i TS B v & B CCL23 Bk R vk JF
HAE AD 51 5 BAE ApoE e4 S5 3 R #5774 1L
W RS I 3 5 KOS 19 CCL23, W] ik 5 1M 3 v Y 4 i
FOWA S, T CC123 Al RE 44 B A F B i % Ji& 3
AD Y I A= 0 R MERR BT, ceL23 i A2 1k
CCR1, H7ES AB42 BHE A 22 98 BEAE F2 A8 K1
PZETe IR I H B G R B 0 A ™ R B I 4
T, LR AD A R 2 RAERR G

CCL26 X g iR 11 47 41 B i#a £k I F (eotaxin-
3), B UERH IL-4 A1 IL-13 A5 i JAK1-STAT6 & 4%
M CCL26 (W3R, R RAEH , {H [ B TNF-
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