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(HE] B AR LA (AMD) %] 2 4F BE R 54 45 8 8 C-X3-C JE )5 46 I I K 1(CX3CL1)/C-X3-C #afb H T2 1k 1
(CX3CRI) {5 53 [ 8 1 3838 1 D RAE K4 2840 52 . F7 3K 160 A CS7T /N RBHAL Y J 25 4l B Al 4, fR R 3K 4
(13 mg-kg'-d"), ZHEFE i AR (26.26.13.13.6.565 g-kg'-d™") , B2 10 H ., 58 3k [ 15l B MR ) 25 46 64T 48 250 M B R 32
ZFAJE .Y RE RIS B I RE KT 5 25K R AL (HE) e 6 e IR 3 66 04836 5 CA L IXFT DG X 4 1 40 Bt 245 2% 2
AR5 IR Y (0 0 S T 2% Ml R 25 5 K 5 IBEEEB O 28 W R 000 A 9k (ELIS A ) K VA 5 21 20 48 E [ 1 1 4 A 2 (IL)-18 . 1L-6 ., JiftJgi
B F-a(TNF-a) JHii 40 K BT IL-10 7K T 5 92 0 5O & 2 4 W4 X ) (Real-time PCR) K M1 5 [ 4316 7% 86(CD86) .15 5
I — AL A A HE(INOS) | M2 B[ H 88 05 32 14k (CD206) K5 & R 1 (Argl) JE W40 M br 254 ; 8 (1 % 8 B3l 75 (Western blot)
i I 7 B CX3CL1, CX3CR1 B B2 b A% %5 3 [ 1 -«B p65 T % (p-NF-xB p65) . B R 1k p38 22 24 I 1% 1k 2 11 3% A (p-p38
MAPK) [ 25 [ 22 35 7K - 5 S0 %6 BUbR 43 1)K CX3CR1 55 8 748545 3k 25 11 1(Iba-1) #F AT 4 44 WL5R H AR 8 11 55 /08 B 5 48 i 1)
EMEO . SR 52 AU R BN USROG 8h 2L, A & S8 I 3 3 IR (P<0.01) 5 ¥ B 2 ST TR 25 (HES R 1
ZTL, M 8 A R 5% JBCRE /b (P<0.01) ;IL-6 . IL-10,IL-18, TNF-a Fll CX3CL1,CX3CR1,p-NF-«B p65.p-p38 MAPK .
Iba-1 %K H fl CD86 .iNOS mRNA X} # ik & i 3 [ (P<0.01),CD206,Argl mRNA ik B & J# /b (P<0.05, P<0.01) . S
L H AR R FR ALRZE R P b 8 R 2L/ LA S R R R (P<0.01) 57 B CA1 IXURI DG XA 4 e A Bl i M i i
AH X 2 (P<0.01) ;1L-6 . 1L-10 . IL-18 . TNF-a 1% f 8] i B Ik (P<0.05,P<0.01) ; CX3CL1.CX3CR1.p-NF-«B p65.p-p38 MAPK .
Iba-1 %5 [ Al CD86.iNOS mRNA ik 4%, CD206 . Argl mRNA ik T1 55 (P<0.01) ., 45t : 4¢3 S+ figif i CX3CL1/CX3CR1
{55 BE A T B0 2 AR, 3 A B AR R AR /N BRL 2 2T 0 12 e T .

[REiA] LHSFr; ZBFMIRPIZF, LRI, %Jig1l; C-X3-CHEF I FE A& 1(CX3CL1)/C-X3-C#afb N F %
K 1(CX3CR1) {5 5l
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[ Abstract]
chemokine ligand 1 (CX3CL1)/C-X3-C chemokine receptor 1 (CX3CR1) signaling pathway, hippocampal inflammation, and

Objective: To investigate the effects of Anmei Dan (AMD) on the expression of proteins in the C-X3-C motif

learning and memory in an aged sleep-deprived model. Methods: Sixty aged C57 mice were randomly assigned into a control
group, a model group, a melatonin group (1.3 mg-kg'+d"'), and high-, medium-, and low-dose AMD groups (26.26, 13.13,
6.565 g-kg'-d’', respectively) , with 10 mice per group. Continuous sleep deprivation was administered for 4 weeks through a
custom-built sleep deprivation chamber. The cognitive function of mice was assessed via the Y-maze test. Histomorphological
alterations in pyramidal cells of the hippocampal CA1l and DG regions were examined by hematoxylin-eosin (HE) and Nissl
staining. Synaptic morphology in the hippocampus was visualized with Golgi staining. Enzyme-linked immunosorbent assay
(ELISA) was employed to measure the levels of inflammatory cytokines interleukin-18 (IL-18) , interleukin-6 (IL-6), and tumor
necrosis factor-a ( TNF-a) in the hippocampal tissue as well as the level of interleukin-10 (IL-10) in the prefrontal cortex. Real-time
PCR was performed to detect markers of M1-type [ cluster of differentiation (CD) 86 and inducible nitric oxide synthase (iNOS) ]
and M2-type [ CD206 and arginase 1 (Argl) ] macrophages. Western blot was employed to quantify the protein levels of CX3CL1,
CX3CR1, phosphorylated nuclear factor kB p65 subunit (p-NF-«B p65), and phosphorylated p38 mitogen-activated protein kinase
(p-p38 MAPK) in the hippocampus. Immunofluorescence double staining was performed to co-label CX3CR1 with ionized
calcium-binding adapter molecule 1 (Iba-1) for observation of the co-localization of target proteins with microglia. Results:
Compared with the control group, the model group exhibited disrupted daily activity patterns with reduced spontaneous alternation
rates (P<0.01), disorganized morphology and arrangement of hippocampal neurons, accompanied by reduced numbers of Nissl
bodies and dendritic spines (P<0.01) , upregulated protein levels of IL-6, IL-10, IL-18, TNF-a, CX3CL1, CX3CRI1, p-NF-«B
p65, p-p38 MAPK, and Iba-1 and mRNA levels of CD86 and iNOS (P<0.01), and downregulated mRNA levels of CD206 and
Argl (P<0.05,P<0.01). Compared with the model group, the melatonin group and medium- and high-dose AMD groups showed
increased spontaneous alternation rates (P<0.01), improved neuronal morphology, number, and spine density in the hippocampal
CA1 and DG regions (P<0.01) , declined levels of IL-6, IL-10, IL-18, and TNF-a (P<0.05, P<0.01), downregulated protein
levels of CX3CL1, CX3CR1, p-NF-«B p65, p-p38 MAPK, and Iba-1 and mRNA levels of CD86 and iNOS, and upregulated
mRNA levels of CD206 and Argl (P<0.01). Conclusion: AMD may improve the learning and memory in aged sleep-deprived
mice by mediating neuroinflammation through the CX3CL1/CX3CRI1 signaling pathway.
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ligand 1 (CX3CL1)/C-X3-C motif chemokine receptor 1 (CX3CR1) signaling pathway

Anmei Dan; aged sleep deprivation; neuroinflammation; learning and memory; C-X3-C motif chemokine
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1.2 R ARELEKHRMHIPEGKFELR Y
S H 2 51 24 (HUCMS33540852)

1.3 299 KAkl S 2% 2R84 O O o R
P29 20 S ) A R AR 19 g (R PR BR 24 4R A
B BE 2545 R 28 A, it 5 240201) , PR (2 19 ¢
Ty b B 55 1 25 I A A BR 23 w4t 5 230501) , >4 15
11 g2 N )R & rh 250K A BRZA &)L 4iE45 231001)
TR T 4 g(BRZRPAREARS A, S
23102603) A Z 11 g FX 1l g K11 g J1&7g.
HeE4g AEWH4 g RITA AR AL HLS
4% %1 B23071401-01, B23120601-01 . B23050801-
01.B23062502-01,B23010201-01,B23041801-01) ,
T A 245 0 22 1 AL v B 25 K2 24 2 B i K = B AR %
ERFE AR E . FTA 259 % ARTZ5 L, KT
WECARZ3Omin 5y, BIZ 2K, &2
24T i AU AR LS A2 25 26.26 g-mL B2, 4 °Chy
BERAF AR R R (B 2 s A AR R A
RS AL S C14896562) 3 /N B 41 d 4 25 (IL) -6 .
IL-10 . IL-18 . i 98 3K 86 B F - o ( TNF-or) i 5K B 928 %
BiF I 52 vk (ELISA) 12t 7 & (a3t 28 (] 30 A= ) ) 4
AR A A, S 4 B S BP02534., BP03406 .
BP03389.BP02126) ; 75 K & -t 21 (HE) 4% {4, i
& e R (R L R AW R A R A AR
S0 B A G1005. G1036) ; f U5 B T B BT 1K
CX3CRI1 . % 8 5 50 B 41 /& CX3CL1. #% % 5%
T -kB p65 I % (NF-«B p65) . W 2 1k (p) -NF-«B
p65.p38 22 Z J5 3% b 2 1 I (p38 MAPK) . p-p38
MAPK ., 5 2 AR o S A W) Bl (HRP) bR i -5t —
BT -3 R B0 S0 (GAPDH) (85 45 452 3k 2R
F-1(Iba-1) B A& (R = 8 A=W AR AH BR 2 A, 585
39 66915-1-Ig ., 60339-1-Ig . 80979-1-RR ., 82335-
1-RR .14064-1-AP .28796-1-AP .80762-1-RR . 60004-
1-Ig.10904-1-AP) ; TRIzol(Jt 51 & 3 % M A BR 2>
"), 585 R1100) ; Evo M-MLV [ %% 5% 1 1R A7) &
Ver.2 . SYBR" Green Pro Tag HS il JiZ 7 52 i 2% S i
B A W 85 = W (Real-time PCR) 2t 71 & (2 [
Agbio A H] 485 AG11728 . AG11701) .

1.4 AUEF  HHI KT £ BE HRG E 2F F 5 Spectra Max
M5 B £ 3 GE i AR {X (25 [ Molecular Devices A A ) ;
AVANTI J-15R # ¥ ¥ & .0 Hl ( 35 [ Beckman
Coulter A 7 ) ;043BR50095 % H1, Jk {X .SYSTEM Gel
Doc XR' & BT W15 53 B 2 45 (3£ [# Bio-Rad A F ) 5

FastPreP-24 7 fff & { ( 3¢ &l MP Bio 4 A ) ; Q225 %!
Real-time PCRAX (BG4 A= Wkl A FR A A ) o
2 Ak
2.1 FEALHIE SR B R A 2O & K 35 B RE R R
ZRAEATRE R A R IR R 2F R R OB T R R
FRNEG (B3 em, HE S em) , /NE & 2Z 0] 1]
BEA 3 em, F N EAKIFARFEE 1 em, s ] L
FEIR 5 Z (8] Bk BRI 30, 2 /0N BUaE A BEE B A B s R L
5K I3 % ik Al KT I DR R T R . S A R AR
JK IR BT R N5 5 B AR R 30 B8 6% 1E R IR 1T
AR ATK I ZF I ] R H 12:00 29K H 19 8:00,
TEALRFSE 4 T8 L BRI ) Ah Ay i R N BUIE B
R,
22 SR NRBENL A A B,
MRPE AL L RRFHIC P R R AL, A 10 K. K
Pt v 2 25 BRAF 5% 05 v 2 (5 2 WD) /N BV S AN 25 ) it
Prog, gk Fhm o AR 4 45 2 10 i 26.26
13.13, 6.565 g-kg'-d"', # "B K 4 425 H & N
1.3mg-kg'-d', BRI 55 HAH 0 4 T 55 5 R
K, AT R ERE AP 4 2y i 814525 28 d.
23 FEACRAE /NRAEHOMET 1 dEEEANERK B
20 B AL I3 /N B T Sk BB L UK A b B A e
TR R il fE . oA /N BRUIBCH i 41 2, 43 5
Vi g JT A A 2L, K R AR 43 6 T - 80 °C UK AR AR- A7
#H
2.4 FEARAG I
241 HARWGEEERT R A A5 2
B AR B ) 25 A6 v RS A R TR Sl A D A b AT S
FRF 0 o A T O A ) [ A 5 2 4 AT By AR A
FFH . S d/NRTE A F0E s R E s s, 5 B
1E£0:00.6:00,12:00.18:00 F 4 4Sf ] S0 5% 19K,
BTSN B 5 Bl R S Bl B ) S G )
[ /NERAT [ G B R
242 YRERM Y RETSEEH3NREHM
SR ORFE AR, B 2 A 22 R) S Al O 1200, SC 5 T 4
B, K /I B 8 b 50 A 2 Y o TR A ) 6 07 L RO
/ANELH R 8 min, 28 )5 id 5/ BUTE 5 min P aE R
BB, /N BRAR R E A 3 S S ) 1 32 Sk 1l ) 58
BLIFH RN B AR R [ A =T B A
CEHEE R E-2)%100% ] .
2.4.3 HE J 0 ¢/ BUG H g #2228k ik 2 21
16 4% 2 B PSP [ 2 24 h, & LBk , A 81 440
YR (4 pm) , H (10 min/Zk <2 W) i i , #4218
HE 3207 & 150 BT B AR O E A7 G 454 | IR s 76 6 2%
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AL ®1 310
244 JEIRBERNMZITTIEE SRANL L Table1 Primer sequences
P L o B B, A i A ) K o
GAPDH  [if AGGTCGGTGTGAACGGATTTG 123

Pt 58 A5 b 3, JE TR YL (A G €4 15 min, Y v, R
B W], PR S B 05 A OGS O T AT R
2.4.5 R Y O B 53 Al i AR A TR R
FE A REAS 2818 7K L 80% VK Bt iR . 30% Jif 4 V75
REPRREA . ) f G 1, AR Uil ik 2K
FRAM K (TR P 1B % 7 5 VAL B H O B R B B, AR
IEGE 1 5 53 il (1 A2 Ak
2.4.6 ELISA il /)N B 5 48 5E A+ IL-6 . 1L-10,
IL-18.TNF-a & f M —80 °C KA B /N Bl i 5
A, B FEAR BRI 50 mg, 73 B4% 1:9 B He 49 in A
0.9% F 1L 8 3% W A1 3%, 4 °C & 0> (12 000 remin’',
20 min, B0 2E A2 13.5 em) , B b3 W E 47 & A
SE o 2 MR &0 W R 2D IR R R IR
EE RV 0 AR A I BT A, A TMB IS W) 5 R
wEEIEE 15 min J5 0, 5 e ok RO i AR
(450 nm P ) W 2 W' B A, AR A o il 26 155
/N BRI 5 [X TL-6 \IL-10 ,IL-18 . TNF-a 7 & .
2.4.7 Real-time PCR A/ BRI T /N i o 20 )i 43
fL7% 86(CD86) 5 T M — A AL A & i (INOS) . H 5%
W5 3Z /K (CD206) K5 2 M2 i 1(Argl) mRNA FKikK
o B A 212520 mg, TA RNA IR 1 mL /5
AT S BRE B0 ATTTE 4T A o 8 RNA 3% i
W2 15 pL A DLIEY) H , $2 U RNA, Il RNA
T MR BE S, HEAT 35 Sk A2 B cDNAL 7E cDNA
oA b RS #1iE 1T %E & PCR, L GAPDH S Y
Z, L2 A N R A . RN A I E
PCR Y 2}y 95 °C il 48 1 5 min, 1 1§ ¥R , 95 °C 7%
10's,60 °Ci Kk 30 s, 40 MEX . 5143 it il PU4En
AR RS "ACE B ST 9 3R 1,
2.4.8 A BE BN ik (Western blot) 4 /1N B
L, CX3CL1,CX3CR1,p-NF-kB p65.p-p38 MAPK
BRSO DSALN-80 CHUE J& KRR #EAT
FRT i 90 5%, I 2 U R T S $2 8 11, BCA R
F v B2 P S, B 100 °C 7K i i Ak AR
10 min, R 45 H 45 25 F1 4 2 28 B0 I vk B+ — %
LT TR B - SR DY 04 T Jie 56 I B Uk (SDS-PAGE ) BE i
Hils LRRM T Z2R,MEEA LRSS pL, f
ko, VI, R, B, TBST W 3%, & — 3t
CX3CL1,CX3CR1,p-NF-«B p65.p-p38 MAPK ( i
B B ) S 1:2 000, 1: 10 000, 1: 2 000,
1:2000),4 °CHE&E =%, A Z 40 4 °CHEF 2 h(H
- 100 -

T TGTAGACCATGTAGTTGAGGTCA

iNOS i GTGACGGCAAACATGACTT 124
T f TCGATGCACAACTGGGT

Argl 1 GGTGGTTTAAAGATGGCGGC 80
T if CTTACGGAAGCACCCACGAT

CD86 | lif CGGCAGATATGCAGTCCCAT 135
it GTGGGGACCTGGCAAGTATC

CD206  EJ# CACTGGGGTTCCATCACTCC 146

T i CTTACGGAAGCACCCACGAT

FELL 1:10 000) , TBSTE VL, S o N B2, 1252
MZEHHT H AR 467 o 1 1 Tmage T804 0 M7 4% 9K i
M KB AH , UL GAPDH 2 & K H 19 8 719 A
POy

2.4.9 G TG RUbR A /N B T 41 41 CX3CR1/
Iba-1 4L LR35 HU/NRRIG S 2UA B0 R, B
KE KU R E T 3% e Z b, 47 & 58
5. BEFERE, BRI Wi (PBS) kI A,
Bl 5 3% M 3%H,0,, 7 = il % F 20 min, PR H
PBS ME Yl A, #2345 0 AR il v F1 AR B IR AR
F R T E 20 min; B M5, 43 9 i A CX3CR1
(1:100) 5 Iba-1(1:100) =PI AW ,4 CW & i
&, PBS w5 B0 i i 2¢Ot —Ht(1:150) ,37 °C i
3t 20 min, PBS #h 6 ; fifi FH 47, 6- 2 bk 3 -2 - S wg| i
(DAPT) 4 {0y 75 = i HLaBE 6 1Y 2544 F 9 5 20 min;
FE 43 7K Yk J5 T mAK E E RR EER R 9O A
5 W 2 3T SR 4R R . DAPT 4 8, 1) 20 Jif 42 7E 48 0 i
KT R, CX3CR P 3R 3k A 1 26 56 R 5 i
MIL0E , Toa-1 BHAME 3R 3K S AH N 2 R ARIC A 400 .
2.5 SiileEJrEE SRAH SPSS 21.0 #f4-4b HEECHE , LA
X + s%/R ,Image J 1.8.0 F{4 4 35 KR EHE , Y 2K B %
R T A0 3y 22 43 B , HeAR Bt s MR Ry 2%
SHTALE A, P<0.05 RonE R A G FE L.

3 #7

3.1 TR R A B A R AR RN B S B
S 23 AL DR TG Sl AL R R R (] G v O
R Sl B B), A5 A SR B AR R 2T Y s
2 L, R 21 7E SR I PR B RO BR R BT o i) 3 Bl B
P 2 35 38 i (P<0.01) , 3% o)y B[] o g 25 3 i (P<
0.01), BEHA/IN B H [R) AR 2 ] 16 2l 19 5 1 1 kA
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AL, ALY SRR 2 LR, AR A R A RN R
Hh e R A 2EL T Sl R IR ] 4 B I 4 0 (P<0.05,
P<0.01) , J& LA ¥ 2R 2R 22 5% 4 v ) 6 2 1R 7 ROR

R, PR WG AR BT . TSR NG ER T
FIOE IR ERIE v, 22 35 PR 0] i 40 6 15 3l g A A
Bl ) 22 7 L g it 2 . Wk 2 3K 3.

x2 ZRANEZEERIFNIREBE/LRRETEETEFNRENRIM (f£5,72=10)

Table 2 Effect of Anmei Dan(AMD) on spontaneous activity distance in aged sleep-deprived mice under dark/light conditions (¥+s,n=10)

cm

SR PR T Bl K

Ol HEFR I B0 B e

6:00

12:00

18:00

205 /g kg
0:00
sk 935.89+27.52
H 7R 241 1416.95+70.30”
OB R A 0.001 3 940.82+40.98"
B HIR  2 6.565 1 283.04+35.74Y
ES AL bl 13.13 1 162.54+26.19"
G F i A 26.26 1 062.12+27.04"

665.80+51.97
955.57+18.79%
734.78+31.28"
924.50+44.65

885.74+35.03%
745.11+31.66"

550.21+30.58
850.64+41.22%
651.13+41.11%
812.16+69.89

725.99+33.75%
635.83+24.50"

624.62+23.12

939.01+27.68%
746.13+28.81%
827.46+23.65"
752.62+38.74%
644.98+30.29"

T 52 4L E: Y P<0.05,2 P<0.01; 5B 4] [ 45 Y P<0.05,% P<0.01(3 3-% 11 [7])

®3 ZRAMZEERIFNRER/ARKETEEFIMNEBHEZI (3x5,2=10)

Table 3 Effect of AMD on spontaneous activity time in aged sleep-deprived mice under dark/light conditions (x+s,n=10)

W I35 B BT ) I i

G IR B A5 B Sl e ]

20 5] ff”%/g'kg'l
0:00 6:00 12:00 18:00
ZSHA 211.31+9.83 189.05+3.40 166.07+4.82 104.29+4.19
R 20 270.11+7.70 231.91+11.47% 196.20+1.86% 130.05+7.56%
R 0.001 3 207.17+6.24% 193.64+4.03 177.02+3.15 108.23+0.67%
L THICT 4 6.565 231.43+10.7 186.79+4.37 187.92+9.12 122.88+2.81%
BSR4 13.13 192.19+4.80" 214.33+11.65 184.85+1.73" 106.53+2.32%

GRS E A 26.26 185.03+3.13"

207.67+4.48"

180.06+6.47"

114.42+1.89Y

3.2 BHRFEX AR IR R ZF N Y 2RE AT N2
M 525 A e BRI /N R R 3SR I AR
(P<0.01) ; SRR L3¢, 48 R R A AL R PHIG
e R 4/ BLE AR R ] T R (P<0.05, P<
0.01) , L v 48 B8 22 21 122 S v 791 ek 4 ) S A A 7
A, ERESHE AR SCR I R, R 1 K4,

vTYY
Yy

TE A2 UL BT C R 4L D AR FHIE R 1 41 B %2
SREFF e R 2 P 2SR P v ) e (18 2181 7 [
B1 ZEAMNEFERINFNRYREENERHZ0E
Fig. 1 Effect of AMD in aged sleep-deprived mice: Event status of

Y-maze, total arm entries, and alternation rate

R4 ZRAMNZEERIFNRYLETALZBEEZHHM (3,
n=10)
Table 4 Effect of AMD on spontaneous alternation rate in aged

sleep-deprived mice in Y-maze (x+s,n=10)

415 /g ke B R EER %
Rk 53.02+2.12
R TR 4] 40.58+1.78%
MR R A 0.001 3 47.54+1.949
LR FHIG ) 41 6.565 43.29+1.63%
TR R AL 13.13 45.70+1.959
AR e ) 2 26.26 50.54+2.46"

3.3 TR R A B AR R 2 AR R /)N BRI - g B 40
UL HE e 45 B R, 2 4
CA1 XM DG X S & HEd B % A7, Je ey
AT, 4 A T R I A TR I 57 K, TG BH B AR A 1R T A
ALK, 525 A A BEAZH CAL X DG X
T 5 A 28 0 [R) Bt g, BcE b RS RS
AL, A M A B TR SRR A LA, A A 2 AL & T
A G2 A o) B sl /0, HE 200 i 5%, 48 A5 45 A5 3 2
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e, S IR A0 AT B A [ R B R i, U AR SR R 4 I S e 0 i L ASCR B DLIRT 2.

CAl |

DG

A B C D E F
B2 REAMNZEERINFNREIHFEHHZIW (HE,<400)
Fig.2 Effect of AMD on hippocampal region in aged sleep-deprived mice (HE, x400)

3.4 ZHEE X A B U R 2 AR LN BRI T e FC AR MR L CAL XA DG X & e 4 i Bk B
HIsZ I 25 AL o e IR HES) B %, 240 % 28 58 EWZ 2R AEASIFE L(P<0.01), K 245t
OSSR W KN R REEE . S A4 SRR CAL.DG X Mok a s TR R,
P BRI O CAT X M DG X AR e 8 8 S A dl e, SR 21 e IR IR HE S A B0 3K L, 40 i
FW > 25 B G R L (P<0.01) s BLA A L (i) B 348 0, 5t ) Wb 9 /b 5 SRR A LR A5 4 2
B, RFHC T L 5 CA1 X 5 DG X JE [/ il T Je EC R HESI R 5% 4 55, 40 70 18] Bt 4 /), 8500
B ZERTGI 28 BRI m Al d s WE. K3 .%ES,

CAl

DG

A B C D E F
B3 REAMNZEERINFNREIRREBHHZN (JEIT,x400)
Fig. 3 Effect of AMD on Nissl staining in hippocampal region of mice in elderly sleep-deprived (Nissl, x400)

£5 ERANZEERASIRBOMETAMBANRE % E L2 - TH(P<0.01), HhZ e fh b 55

O S IR 5 R 1 T A R B AL 2 A R A L
Table 5 Effect of AMD on number of neurons in hippocampus in

CAT X i 28 U 58 73 32 K 58 0 T8 22 S o gt it
FEX W6 4,

aged sleep-deprived mice (x+s,n=3) A~

CAIX#ZIL DGRX#ZIT

2 5 Fl /g kg e i
Al A F6 RRAMEZBFEERIFNRESHRREBENZMN (F+s5,n=3)
2 8 289.00+17.35 702.00+£54.84 Table 6 Effect of AMD on hippocampal dendritic spine density in
70 44 164.67+12.58”  349.67+41.00% aged sleep-deprived mice (x+s,n=3)
L ] 00013  232.00£18.25"  569.00+25.36% 4151 it /g kg SR /110 m
23 1 4]
LRSHER AL 6.565 189.33£9.07 447.33£39.31 A HA 0.78%0.11
T 4] 2)
ZRESHREA 13.13 248.00+36.37Y  491.67+34.70" e 0-18+0.14
o 22 4 : .64+0.17Y
GRS EAEA 26.26 243.33+4.73Y  652.00+£19.97 BRRA 0.0013 0.64+0.17
AR FHIG ] & 4L 6.565 0.45+0.07
v i 5 AR il 4 . .69+0.07Y
3.5 HAEPEX BRI G UMD B e IR s 0092007
GRS R 26.26 0.77+0.13%

WRERS W SR ERAME LN, 5EAAL
B BRI S CAL XA 2 U 8 0 SE R R 3.6 22 5 P X 22 4F I BG4 28 K5 80 /8 BLIG 25 TL-6.
JE W T RE(P<0.01) ; SREAIZ L, AR R 3R 2 FNL IL-10.IL-18. TNF-a & it 1520 525 H4 I, B
FEFF R R R R A T CAL X A T 5 5 S T 20§ o [X & 1L-6 . IL-10 . IL-18. TNF-a &t 2 & I+
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4 ZRAMEZEERIFNREIHMETHENRREENZ
W (iR YL, x1.000)
Fig. 4 Effect of AMD on hippocampal dendritic spines density of

neuronal cells in aged sleep-deprived mice ( Golgi staining, x1 000)

= (P<0.01) 5 S5 BRI L5, %2 3 FHIK 37 2 4 TL-10,
IL-18 . % T M (P<0.01),IL-6 . TNF-a 22 % 48 12
BN, AR PR RO P R i IL-6,1L-10,
IL-18. TNF-a 9] i N FE , 22 57 HA it 22 8 X (P<
0.05,P<0.01), 48 " 2 £ IL-6 .IL-10 . TNF-a ¥l T4
SRR, Wk T,

3.7 @R E X AR R IR R ZF /N RO D CDS6 .
iNOS.CD206. . Argl mRNA Fikmym  Sas 4
o, 1A 2 /N BV S5 CD86.iINOS mRNA # ik
KA 5 25 TR (P<0.01) , 1 CD206 Al Argl 33k 7K
& T B (P<0.05, P<0.01) ; S54RI 4 L 55, il SR &
R A R PG L ] ) BT E CD86 Al
iNOS mRNA % ik B] i F [ (P<0.05, P<0.01) , [A] i}
CD206 5 Argl mRNA /K F W 2 I F (P<0.01)

W28,

X7 REAMNZEBRINSNIRIEDRX IL-6.IL-10.IL-18. TNF-a § EH I (¥+s5,1=6)

Table 7 Effect of AMD on levels of IL-6, IL-10, IL-18, and TNF-« in hippocampus of aged sleep-deprived mice (x+s,n=6) ng-L'l
21 51 F /g k! IL-6 IL-10 IL-18 TNF-a

25 H4l 621.20+36.10 131.22+28.74 107.30+5.84 233.58+18.51

TR 21 3331.64+54.01% 923.58+19.81% 544.96+36.02% 944.00+28.16

R E A 0.0013 2091.38+68.87" 253.41+19.72Y 243.34+3.90" 553.56+28.95"

AR FHIC ) 4L 6.565 3309.31+44.86 562.79+34.51" 442.50+7.98% 950.75+41.03

BT ) A 13.13 2 865.32+22.89Y 427.88+39.129 355.88+42.88" 888.05+20.36%
TP e 26.26 2 137.91+63.04" 442.26+26.60" 155.40+7.58" 661.51+30.09"

R8 REAMEZEERFZF/IRIED CD86.INOS.CD206,Argl mRNA £ ik

Y80 (x+s5,n=3)

Table 8 Effect of AMD on mRNA expression of CD86, iNOS, CD206, and Argl in hippocampus of aged sleep-deprived mice(x+s,n=3)

21 5 F /g ke CD86 iNOS CD206 Argl
2 H4 1.000.00 1.000.00 1.000.00 1.000.00
AT 2] 4.75+0.25% 5.08+0.76% 0.53+0.04" 0.52+0.11%
R R 0.001 3 3.03+0.34" 2.90+0.29" 2.01+0.21" 2.05+0.06"
GRS HIR B4 6.565 4.06+0.09” 3.78+0.25Y 1.39+0.16" 1.60+0.14"
PR AL 13.13 3.68+0.16" 3.57+0.55% 1.73+0.23" 1.79+0.19"
Eg SEy Tkl 26.26 3.05+0.36" 2.95+0.45" 1.95+0.17" 2.08+0.06"

3.8 LE P X A MR AR ZF AR N RO
CX3CL1,CX3CR1,p-NF-«kB p65.p-p38 MAPK i
BEHRINEN S5 AR, BRI
CX3CL1.CX3CRI1 & FAHXf Fik i 2 LR (P<
0.01) ; SR Lh A, R 2 3R A RN 22 3 PR o 7
ZH ¥ T CX3CL1,CX3CR1 2K [ 2 5 W B FE AL (P<
0.05, P<0.01) , H: i 4B B2 Z 2] CX3CL1,CX3CRI1 #
H R IR T2 P R A R PR 4
CX3CL1/CX3CR1 # 1 &k KA W] B A2 4k, 22
SREGIFE . R E S, 54, Bl

ZH1fF & p-NF-kB p65 .p-p38 MAPK % 14 % 1k /K F i
ETH R (P<0.01) ; S BIARVAL L35, i A 3R 21 R R
i b 7 ) 4H p-NF-kB p65.p-p38 MAPK 7 [ %
KK SE B R (P<0.05,P<0.01)., W9 & 6.
3.9 REPE R B AR ) ZF /N B CX3CR1 . Iba-1
FIB R 525 A4 g, B 41/ B 5 v
CX3CRI1 . Iba-1 (555 B W3R (P<0.01) ; 5
RUYL L3, 45 T 4 2 3R 41 R8P FiAY /N B,
7 D41 41 rh CX3CRI, Tba-1 %¢ )6 15 5 B W 9 55
(P<0.05,P<0.01)., W& 10 & 7.
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K9 RRAXMNEFERRZF/MRED CX3CL1.CX3CR1.p-NF-xB p65#1 p-p38 MAPK E A RIEK M (r+s,n=3)
Table 9 Effect of AMD on CX3CL1, CX3CR1, p-NF-xB p65 and p-p38 MAPK protein expression in aged sleep-deprived mice(x+s,n=3)

2 53] il /g kg CX3CR1/GAPDH CX3CLI/GAPDH  p-NF-«B p65/NF-«B p65 p-p38 MAPK/p38 MAPK
S HU 0.51+0.17 0.49:0.09 0.49:0.04 0.24+0.03
Gk 1.37+0.08% 1.43+0.27% 1.06+0.03% 1.010.08%
R R A 0.001 3 0.93+0.05" 1.0040.08" 0.67+0.05" 0.56+0.06"
B2 SR PHIG ) 20 6.565 1.22+0.27 1.50+0.04 0.89+0.04 0.74+0.04%
S SRRl 13.13 0.83£0.10" 0.80£0.15" 0.76£0.11% 0.630.06"
TSRS R ) k2 26.26 0.66+0.07" 0.63£0.11% 0.62+0.05" 0.45+0.09"
CX3CL1 wm e oo o 90 kDa R A 5 ARSI A A T sh AR 4
RORSRE MG S T RE . DM ANBENSE, TIED)
CX3CR1 PN SN GEES SEES smew 40 LDa REBE Z ZE 0L, MR~ & HAMER I Z — B g

GAPDH @ S0 SR SR s s 40 kDa

A B [& D E F
5 ZHEMIRFIZF/NRIED CX3ICLI/CX3CRIE B RIEH K
Fig. 5 Electrophoresis of hippocampal CX3CL1/CX3CR1 protein
expression in aged sleep-deprived mice

P-NE-KB D65 S S S SWS S s G5 kDa

NF-KB D65 e e S S s s 65 kDa

P-P38 MAPK | s S son Sl s s 38 kDa

D38 MAPK WL i Sl s S - 3 1),

)
GAPDH S SIS SRS Sy S8 S 36 kDa

A B C D E F
B 6 ZFmMIRKF/NREDp-NF-«B p65.p-p38 MAPK EH &R
oy 3
Fig. 6 Electrophoresis of p-NF-«B p65 and p-p38 MAPK protein

expression in hippocampus of aged sleep-deprived mice

R 10 ZRAMZFWIEIF/NRED CX3ICR1Iba- 1 ZBRIE
B &M (x+s,n=3)
Table 10 Effect of AMD on CX3CR1 and Iba-1 protein

expression in hippocampus of aged sleep-deprived mice (x+s,n=3)

2 %) F /g kg CX3CR1 Iba-1
72 H 4L 31.29+1.37 55.25+2.96
R 2 4337+1.71Y  119.26+9.55%
e 0.001 3 34.89+1.43% 66.62+4.49%
G SR FHIG ) 41 6.565 37.57+0.65"  104.96+2.94%
LR PR A 13.13 34.80+0.19" 87.74+3.56"
SRS i ) 4L 26.26 34.15+0.71% 65.37+2.359
4 iTig

S 2 O AN R T R AL T, (B
WK R L IE U O F B EZEW, M
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JI TR BRRFHE RIRIT TR 5 M L O IR 3R BT
AR 2 M7 NS B R
S E DLRE R R T AR 3RO AL A A
FORF 25 IR B 45 AR BT 0 p, 25 5 PS5
LY I, A7 B3 FR R IT 25 5 T Rl R 2 . &
T #MNE Mt AR A LR B BT A RO 8 K
PR DI A0 . AR YRS 56 A I /N B AR SS B R
RS HEWG S PEAN FORRAE P AR Ak, & 90 3 4F i IR
FFFHDR A RZER TR, B RGs WEE
L, 15 2 B RGN , E Bl I ) RE A 5 T 2 R T TS
F % 28 25 SRR 3% 2h A5 DA 3% 3% B B R R
AT R R . Sy T i — 25 W L N ZE I LT
X A& PR~ FURH G 88 AT 1A

W R 5 00 58 28 G0 A7 76 K1) S Bk, K 3 el AR s
A BN M A B MG R E L R E IR IL-6.
IL-10 IL-18 . TNF-a % Ft & , S B M & oo Wi, % i
IANHIBE 31202 S R B ELIS A K i i 5 8 E X 1
B 2Tk, 25 S W 7R 2 AT B IR 3R 2 B AL /N BT S R IE
35 Tt i, &R PR b R AT T D B T
R AE T B8 AL, B Ah , = R L e 0 R T
CAT DX HE A 40 i g B o4 28 75 381 o035, 3 10 I <22
PR DL ok 2 A1 e I R 25 /0 B A 28 4R RE A T
Gl B 45005 o /N TS SO A0 e AE A 28 R ) R P Rk
SRR, HE ML 2 R IR 3h i 22 R E , M2 3 R I i
BB, % AT A B AL JE R R AR B 4 R G
PESF- A2, R 40T 7 AR I CX3CL & — Fh il 4
B #afb I F, CX3CR1 J& CX3CL1 M —Z Rk A7 &
VEAE S M PE 22 60 T v A Bl 48 28 45 D9 19 /)N Jie I 4
L 2 e . BF 5 & BT, 8 T il CX3CLI-
CX3CRI1 il (1 ST W ke 38 /0 e Joie 200 J 9850 B 4% e 1AL
TR S BB B S {5 S AL AR
S 46 {f Fl Western blot £ Il i 5 CX3CL1/CX3CR1
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DAPI

Iba-1

CX3CR1

Merged

T L5 RIE CX3CR1E H ;s & L 2OLARIC Tba-1 E A I G OOBACR A A%

B 7 TR EFEIRRF/NRED CX3CR1.Iba-1 EARIE

QR (RPEDEE, x200)

Fig. 7 Effect of AMD on CX3CRI1 and Iba-1 protein expression in hippocampus of aged sleep-deprived mice (IF,*200)

KR i ek 2 1 p-NF-kB p65 M p-p38 MAPK ; Real-
time PCR A Il /)N Ji 3t 411 Jifd M1(CD86 .iNOS) Fl M2
(CD206.Argl) mRNA & ik, 45 2R g 75 B BY 2 g o
CX3CL1.CX3CR1.p-NF-kB p65 .p-p38 MAPK 7
KHE YR FE LM, QPR CX3CLL-
CX3CRI il i 3% , #E 1M 4 i CD86 . iNOS K ik , i
i CD206. Argl 3R ik, JF °l 9 2 F iF C 8 & 1
p-NF-«xB p65 ., p-p38 MAPK Jf: [ i /1N 5 S5t 440 B 114 1%
b, W8 1 M1 RLE AR fE F M1 AL M2 BUEG AL .
it — 25 55 JIF Western blot # Real-time PCR (19 45 31 |
K 0 E 56 6 WS 43 5K CX3CR1 2 H 5 Tba-1 2
FIHEAT 3L Gy, % B2 36 P BE S T 18 4 B I 21 25 /)
fl CX3CRI1.Iba-1 [ 3R ik , $& /= % %€ £ AT L9 4l
CX3CL1/CX3CR1 {5 5l % .

iR P R I AR P e A MY A R R R
25, BAT B A 2 4k H B R 5T & B HA T LA
R R A0 TR AR AE KT A R I A AT R IR
SR 2 210 1L T [ B 2 o w38 12 RIOA S 56 OR
FHRR SRR AE R BHE 25 4, 4R 58 2 R FH ol 2 4T ik R 1)
ZRIEARY /N BB 28 9 T B 5 fink T AV B AR HTAIL R

25 BT IR A 5 3 B 22 95 PH B 5 03 D) e B
F2F T BN A /N B2 2D IE A B AS , IF 008 1 T b
2o . AR H AL AT g 5l CX3CLY/
CX3CR1 {5538 I , {1 1 /1N Jo7 240 M 1) M2 BU 5% 4k,
O i PR 28 ST K B 52 2T 0 R T R RO .
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