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[Abstract] Objective To develop novel metformin carbon dots (MCDs) with superior performance to

enhance the osteogenic differentiation potential of human periodontal ligament stem cells (hPDLSCs) under
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Methods Three types of MCDs-MCDsCA, MCDsAA, and MCDsCS were

synthesized via a one-step hydrothermal method using metformin (Met) in combination with citric acid (CA),

inflammatory conditions.

ascorbic acid (AA), and carboxymethyl chitosan (CS), respectively. Their physicochemical properties were
characterized by transmission electron microscopy (TEM), Fourier-transform infrared spectroscopy (FTIR), and
UV-visible spectrophotometry. The biocompatibility and cellular uptake of the MCDs were assessed using CCK-8
assay and confocal laser scanning microscopy. Alkaline phosphatase (ALP) staining and ALP activity assay
were conducted to identify the most effective MCDs type in promoting osteogenic differentiation of hPDLSCs
under inflammatory conditions. Subsequently, ALP and Alizarin Red S (ARS) staining, qRT-PCR, and Western
blotting were performed to assess the effects of the optimal concentration of MCDsCS and its raw material (Met+
CS) on osteogenic differentiation under inflammatory conditions. Results All 3 types of nanoscale MCDs
exhibited favorable physicochemical characteristics and biocompatibility, and could be effectively internalized
by hPDLSCs. Both MCDsCA and MCDsAA significantly promoted hPDLSCs proliferation at lower
concentrations (0~0. 50 mg/mL), while MCDsCS exhibited excellent cytocompatibility over a broader range
(0~2. 00 mg/mL). Under inflammatory conditions, MCDsCA and MCDsAA showed no significant effect on ALP
expression in hPDLSCs, whereas MCDsCS significantly enhanced ALP expression in a dose-dependent manner,
with the optimal effect observed at 0. 10 mg/mL (P<0.05). Compared to Met+CS, 0. 10 mg/mL. MCDsCS
significantly enhanced ALP expression and calcium nodule formation under inflammatory conditions. It also
upregulated the expression of osteogenesis-related genes (ALP, RUNX2, COL-1, OCN) and proteins (ALP,
RUNX2, OCN) (P<0. 01), while reducing the levels of inflammatory cytokines IL-1B and IL-6 (P<0.01).
Conclusion A novel MCDsCS with sound biocompatibility is successfully developed, and can effectively
promote osteogenic differentiation of hPDLSCs and exerts anti-inflammatory effects under inflammatory
conditions, indicating its potential as a nanotherapeutic agent for periodontitis-associated bone regeneration.
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MCDs 53l Ab AN IS , T550.1.3.5.7 KA CCK-8
IR 5 0 E WG RE [ 0D (450) M, 4k 5E 5 3
7 ff 5 SR L . R OE I8 R £ B LR (confocal
laser scanning microscopy, CLSM, OXFORD, e [F] ) X 7
B 12 h J5 19 240 M 3E 47 5 % iR, W %€ hPDLSCs X
MCDs (0. 20 mg/mL) A5 BURE I
1.5 MCDs 42 3 hPDLSCs 5% ‘B 4 4L 89 3 4£ CDs £ &

BORJE T ik

# hPDLSCs 32 F0 T 24 FLA T, A ik b ok 2R
PR JR Y LPS (10 pg/mlL) 840 5 5 IR 2, AR I i LPS
WA S X B AL, ff F R [W] ik B2 (0.01.0.05.0. 10,
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S HIAE BRI, 7 d SR IR 45 41 IS R, 35 ALP T
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fiff f (6 ) AL UL I HEAT ALP Y6, Yo (0 45 o i 7 81 B
R TSR Y i L
1.6 ALPX5 ARS# &

4 hPDLSCs % i 8 24 fL A, 70 M X BR 2 | LPS 41
(10 pg/mL) ,LPS+MCDsCS 4 (0. 10 mg/mL MCDsCS) .
LPS+Met+CS 21 (0. 071 mg/mL Met+0. 029 mg/mL CS),
W B R JEUREEE R Met: CS=5:2"" 0 BB A St F b A
2~3 KRR E IR . 0 MIAESS 71 14 RiE1T ALP
Yt 5521 KAT ARS YLt ALP Y h iz 1A 5] & i i
PRfE, F iR 5 255 oK vh eI A
£2 5 ARS YL (0 i FH Y (0 7 (pH=4. 2) ZL 10 min, PEH
Je BB ZE I I
1.7 qRT-PCR

# hPDLSCs #:Fh £ 6 fLAk , Z 8 Lk 1. 6 195341
DT EFEAT AL FE L 7 d 5 2R FH RNA 42 BUR 77 A 48 B
RNA, 3 {f HH NanoDrop 2000 4y 56 6 B 4t (Thermo
Fisher Scientific , 5 [E ) K Hok B R 4

FEHUR RNA 28 Evo M-MLV [ 5% 55857 & 5 5%
9 ¢DNA, If-7E CFX Opus96 3L i 94 6 % it PCR R 4t
(Bio-Rad, 3¢ [# ) I ffi F PCR & % & ¥E 17 qRT-PCR 3"

TGN o a0 A o A DG S R A48 ALP . T BY i i 2
H (collagen type 1 ,COL-1), RUNX2 .0CN , R 4E F %
BN 4E IL-18 . IL-6 , GAPDHAE R NS LK, FEPRI 3R
A 274 s AT A, 5 SR T I R ) 3
PRI 7E 45 b B2 P A A G FR IR 7K o
1.8 Western blot 5% 3

A5 AR IRZ LPS 4 (10 pg/mL) LPS+MCDsCS
20 (LPS+0. 10 mg/mL MCDsCS) . MHIES 7 dJ5, UK
A hPDLSCs , FH &5 25 F B )77 A9 RIPA 2L AR JBUR,
HHLIFEBCAEMEMRE . AR 2 10%
b e BR B IR B - 3R TN TR I E RS HR UK (sodium
dodecyl sulfate-polyacrylamide gel, SDS-PAGE) & 4t
HEATHLTK A 85, R 5% 22 R — 9 £ I (polyvinylidene
fluoride membrane, PVDF) i I~ . & M) J5 43 5l 5 — Pt
GAPDH ,ALP . RUNX2,0CN .IL-1B Al IL-6 7E 4 "CF 7
B, GAPDHAE AN S . K H IR G INA —9t, =
I E 1 h, ] ECL 252 W38 i BeyoECL Moon 43 Ht
A (Bio-Rad , 3¢ & ) K & 1 25415 , J1-FH Image J #4453
BT 88 11 250 IO BEARL, X 25 R A 7 1250 #T -
1.9 %t

AW FE R H GraphPad Prism 9. 0 AT BE 5Lt 47
Mr A 2R 2, IR B G LA ks R, BRI S 00 &
DA 3R RIS Y (E, O P R T 22 40 A
(ANOVA) #EATALI 22 5 G2 1t 53 0T, P<0. 05 w25 5
BRI E L

2 Z#R
2.1 X T RE AT IEIK 69 MCDs 49 % 20 # 2 & 3L 28 4L
HME pb AR

AHFSE DL Met 43 9115 CA L AA F1 CS M RTIKAA , 5%
1A 1 3 # CDs, 43 5l fiy 45 & MCDsCA . MCDsAA
MCDsCS., TEM } HRTEM FEAE45 R 7R, 3 Ff MCDs )
BRI, Sl B KA R 3. 82~4. 07 nm, FiHE 2R 4L
TG, [EHE 47 0. 21~0. 28 nm([F2A .B) .

Met [ FTIR i &t , N-H 1 45 41 sh i3 F 3 165 F1
3373 em™!, C=N {4535 shids  BU7E 1 575 A1 1 630 em™,
C-NZ HIRSNENL T 1 171 em™ , B HS TR EH
WO A . CAAE 1 300~1 400 em ™'l 1 700~
1 750 em™'i2b 43 5] Hi B C-0 25 4R 3h A1 C=0 1 47 1z 50
U6, 3 200~3 500 em 'Y B 06 X hy H: AL E BB A
MCDsCA 7£ 3 419 em™ 7~ O-H/N-H 45 R 5l , 1 391
F11 569 cm™'4351 A C-N 25 i1 41 21 A1 N-H {1 45 4z sh i
7R Met LS5 CDs A EE (K1 2C) . AATE3 525,
341013 218 em™ 4k i 7% O-H AR 4E IR 504, 1 754 em™
5 C=0 {1 45 37 Zh s ; MCDsAA 7E 3 411 em ™ 'Ab 30 Ky
O-H/N-H i 45 4E 8l , 1 627 em™ "&b 1Y 1§45 77 C=N 8§
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C=0 %3, YL Met g CDs 5| A R IE PR Bl i /B Jiie 45 #4
(E2C). CSTE3 418 em 4k 5 7k O-H/N-H i 45 #% 5
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[T 1071 em™ B IH & T C-O-C ik ; MCDsCS 3 &
1F 3 432 em™'Ab H B8 O-H/N-H {81 45 5 3h %, 1 624
1 076 em™ 43512k C=0 F1 C-O i 45 ¥ 514 , 1 322 em™!
S N-H 25 i P sl , F— 25 E s o im s & Fe it R
I I K kA MR E RE AT (K1 2C) o FTIR 3% &
7N 3 Fl MCDs ¥ B A7 LAY () CDs F71E , 4045 %8 12 19
O-H/N-H 4 3l 6 Fll C-N/C=0/N-H AH & ¥5 5l , [5] i) {5 2
BB HTIRAAR ) B RE A 254 , SR BRI & 1l CDs, H L HE
2 R A S A2 O T

HeAh 3 Fh MCDs 7E 220 nm 42k 1 52 B 48 S 0 )4
fE U , MCDsCA 7E 300~350 nm [i] ) B0 X0 | AT — 5
N R, FELIDET, = F KB AT, 5%
5 3 25 5, 2P BB IE CDs A T A i S LA
SERPEEER (2D (E) .
2.2 hPDLSCs#i B HRAL S aotbit 15 £ @

A EW ) IE

R 208U I T A 7% 43 B 15 97 hPDLSCs, T 4%
FEE 3 K AT DL AR AN A [ 2H Sl AT S O i RE A
K, MR RIS, B 1 8 B X 8 iy 18

BCE SRR, ALP Y0 SR i IR I 0, ARS Y n]
DB S B A 2 Y, R L EL A B o A RE T 5 iU
VIR A, LT O Y (ke I 2 B 15 T2 A%, $2 7 20 iy
PRAT [R5 77 16 434k (B 3A) o TS 4R I AR 45 3 R
hPDLSCs 75 2 1k [) 78 5T 1 4 i AH ¢ 3% iR 4 CD29
F1CDYO, 1 3 I T 40 M A 7 47 CD34 1 CD45 ik B
P (1 3B) , i — s HOoR R F R R 20, H B &
Z g hE .
2.3 MCDs £ hPDLSCs ¥ & 30 $h £ 5% 49 20 e A8 201
5 TR

K F CCK-8 ¥: 14 3 F MCDs 75 A [6] #¢ BE (0~
2.00 mg/mL) F X} hPDLSCs () £E ¥ A 250 . 451
7 , MCDsCA 5 MCDsAA 7E 0~0. 50 mg/mL P4 A {2 #F 41
JL B, e BE R 3 1. 00 me/mL S5 3458 1 55 , 22 90
2 B ) M PP R RN . A 2T, MCDsCS
BTG B AR B AR AR (E AR B Y R (0~2. 00 mg/mLL)
PN 25 R SR B0 A0 A R AR AR S PR R (E 4A)
CLSM Z5 3 i 7, 3 CDs ¥ Al 8 hPDLSCs A R HL
JHL PN AT DL K e B, AR B S e, TR BT, $E s
A R i 20 B A B RE 00 R AE AR 24 e 22 )
BEAFIY B8 St (K1 4B) o

MCDSCA MCDsCA MCDsCA MCDsCA
R A TR 3.9740.81 nm \\ //_/—/wn‘: {\\.wn/;n’ \-\,_, MCDsCA
\// —— et
10 X . 5
# = i
. ] é
¢ 2 3 4 5 7 200 250 300 350 400 450 500
kifz/nm P /nm iR/ Y
MCDsAA MCDsAA
3.8240.82 nm MCDsAA
15
€ 3
= ~
T e =
s " =
e 4
° 2 3 4 5 6 7 ! e e o e * 200 250 300 350 400 450 500
Rtk /nm Wk /emt Wk /nm iE/I 2N
MCDsCS MCDsCS MCDsCS MCDsCS
4.0740.85 nm MCDsCS
8 5
% <
) =
& xR
: =
01 2 3 4 5 6 7 e " B o o B 200 250 300 350 400 450 500
A Fif%/nm B Wk /emt C Sk /nm D W g

A: MCDsCA . MCDsAA , MCDsCS #) TEM #= HRTEM B 4% ; B: MCDsCA . MCDsAA , MCDsCS #9 #2 42 5 4 ; C: MCDsCA |
MCDsAA \MCDsCS & £ & #49 FTIR 3% ; D: MCDsCA . MCDsAA . MCDsCS #) UV-Vis "l 3% ; E: MCDsCA \MCDsAA |

MCDsCS £ T (£)Fa MR TF (F) 6B KA

2 MCDsCA .MCDsAA .MCDsCS HIF 57 . &1 5 e MR R AT



http : //aammt. tmmu. edu. cn

K

2R, 2025,47(15) 1765

e

MCDsCA

MCDsAA

MCDsCS
0D(450)

500

JF4ChPDLSCs 53K

P3{0.27%)

_—

T
105

T
10¢

T
109

300
'

R

600

= | i
=4 L
- = lj}‘ n = i
E - N (
i [
P3(1.48%) % P312.24%) ﬁ P3y 9(‘:«] \ ﬁ 1F3(92_380
= = g (96.80%) = %— ; 1 3¢ Yk
| [
] !
o |
. N \\ h
b T T T T < " T T T " T e T T T T
100 10¢ 10% U o [ 10 s 10 104 1w 10 1" 10t 108 10 B

A: IR KhPDLSCs 3/ H 3 KRBT HERB R T HF14d/E M ARSALP £ E B o 55 F14d Mmoo e R
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a a
054
0 1 3 5 7
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300 pm

Wi CLSM &%

300 um

a:P<0.05,b:P<0.01,c:P<0.001, 5 & 8 [ B 0 mg/mL MCDsCA 322 ;d: P<0. 05, e: P<0.01,f: P<0. 001, 5 & i 4] Bt
0 mg/mL MCDsAA Y4z ;¢: P<0. 05, 5 &-BF 18] #£ 0 mg/mL MCDsCS M4t
A :CCK-8 4 3FF MCDs /2 7R Bl 3K & F 49 4m AR 20 5 B : CLSM A& 3 MCDs #% hPDLSCs & B 69 5E

4 MCDsCA .MCDsAA .MCDsCS B4 i #8 2 1% & B R 3B B BE 1 BOiE
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2.4 MCDs#2# hPDLSCs #% B 4 4L 89 3% 4 CDs £ &
B iR JE T ik

Ry i 2 A 2F hPDLSCs BB 431k i e 432 CDs 28
AR IE ] LPS 175 A8 R A REAR Y , I 18 A [l ¥k JiE
(0.01~1. 00 mg/mL) f) MCDs 4L B hPDLSCs ., 45 7 K ik
17 ALP gt Sad s il . s 2 R, 5 X IR 2 A
Lt , LPS i 240l ALP 323K, $27R SORE X il oAb B
FIHI/E ] . MCDsCA F1 MCDsAA 7E 0~0. 10 mg/mL N
KR BEHH G LPS 55 T (19 ALP A 7K, {2 g B 1
FAABR . i MCDsCS 7E 0. 01~0. 10 mg/mL N 7] Il ALP
BF 1 44 i i i 1 22, e (R P 0, 2 O R G 1Y
e B A B B B, DL 0. 10 mg/mL AR I i 3
A1, 24 MCDsCS ¥ FE 55 T 0. 50 mg/mL B, H 90 2% £
SR R R 555 , B R J  VA BE T RE T BB T A T
N (L SA ), ALP & P Al 5 ALP 4 (8 1) 25 53— 3
(F5B) . ZE LTk, MCDsCS eI v B R A3 %0
RAEIREEXT hPDLSCs BB 7 A i Al 4 H |, Je A
0. 10 mg/mL T R e A A BUBH SR, 5 S50 50 R
FH IR BEAE Ay i 1) o
2.5 MCDsCSAE#t ¥ 52 ZR3% F hPDLSCs 9 /B -1t

Stk — A BHIE MCDsCS 78 RAE A EE T 42 mi B
YEHIIH e MCDsCS 5 H 0B B fiE B ROCR 22 5+, i

w2 LPS4H 0.01 mg/mL 0.05 mg/mL

MCDsCA

MCDsAA

MCDsCS

0.10 mg/mL

R R R A9 MCDsCS LA Kz Met+CS &b B 48 E i3 PR 45
T i hPDLSCs, 43 #4T ALP 1 ARS 4 5, . 45 R R,
LPS 41 ALP Y& (8 7R B I 35 v T X R AT, $2R R AE A
B i hPDLSCs A9 & 43 1k . LPS+MCDsCS 41 ALP
FEIR U B R Ye iR, KB AR R RE T
1M LPS+Met+CS 2 #1 JC B 2. 24035 . ARS e a2 5
ALP & (o #a 5 — %%, 5 LPS 41 il LPS+Met+CS ZH#H [,
LPS+MCDsCS 4% i 5 2 H Yt IR 5 4515, f—
AR A HE VR (BT 6A) .

qRT-PCR &5 5 iR, 5 LPS 4 A kL, LPS+MCDsCS
2H A BEAR 4 9E ] T (IL-18. IL-6) () 7K F- (P<0. 01) ,
2 3 B H A0 e KL K (RUNX2 ALP .COL-1 .OCN) 335
(P<0.01), 1M LPS+Met+CS #H B IR Z&fi# 1L-6 ) 7K F- (P<
0. 05) , {EXF BB AH 5 3 D] %) 2 38 Jo BH 5 e 3 (&1 6B ) o
Western blot 45 2 M2 17K I B iE MCDsCS I 5 9
PR AL RUE R , R 2 MCDsCS kb H S , 48 4E [H 1
(IL-1B 15 IL-6) &35 3 T B (P<0. 01) , BUH 1 3%
ik (ALP . RUNX2,0CN) BH i [a] 7} (P<0. 01, K 6C.D) .
Ph g5 5oy £ W, 5 b fiff 1 Met+CS A L,
MCDsCS FEHT R M BE Ty 18 2 30 ML B, HLAE R AE 1
PREE h i 2 9 hPDLSCs B ML E /7, o i H:
TE 2 R A4 A A i P L

0.50 mg/mL 1.00 mg/mL

ALPHIX i

ALPHL i

ALPHIRHEE

a: P<0.05,%5 MCDsCA &5 LPS 20 }b 4% ; b: P<0. 05,5 MCDsAA " 49 LPS 2R b 4% ;¢ P<0. 05,5 MCDsCS ¥ 4 LPS
03645 ;d: P<0. 05,5 0. 05 mg/mL MCDsCS }o4% ;e: P<0.05,%5 0. 5 mg/mL MCDsCS ¥b4x
AR R # MCDsCA . MCDsAA MCDsCS 422 X g ER3E T hPDLSCs % 7 K69 ALP ¢ &, 45 R ;B: ALP H & 2047

B 5 ALPZEEF ALPEER TN R EIRE MCDs £ R EMIME FTHRKBEER
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it HEAL LPsH LPS+MCDsCS4l  LPS+Met+CS#l s 8
& ; < e e & ¢
: J ¢ : e a Hg a
» 3
i}% . 10 a g 10 a
=z z
K Eos S 05 T
& E] :
&
®§ R T T TE @
R & S &
R &
15 15
}‘L b a
® ) a =
; g 10 a % 10 a
= =
® Sos - E 05
=8 3 g
b
O i B D DY 5
R & &\X@}% R o & Q\Xc%
& S \gsx 5
L‘; ) 8 6
" . , .
K 6 "
; b b
g 2 a % 3 a
g £: £
E i ab 2 . a
0
B b3 B B 5
W e & & B
& &
PapicE LPS4H LPS+MCDsCS4H.
X R LPS#l LPS+MCDsCS4L 1.5-
— “ N
RUNX2 (62x10%) —> I l
L T T |
ALP (80%10%) —>
1.0 a
a a a
OCN (11x10%) —> a a
a a
0.54
a
a
IL-6 (26 10°) —»
GAPDH (36x10°) — 0 T T T T T
RUNX2 ALP OCN IL-1B IL-6 D

a: P<0.01,5 LPS4Lit4;b: P<0. 05,5 LPS+MCDsCS 41 YL 45
A: BT A4 R ALP £ &R % 21 Reg ARS £ &2 R ;B:qRT-PCR I&3E A% B 48 % 2 B (ALP .RUNX2 .COL-1 %= OCN) #= ¥ 2 B -
(IL-1B.IL-6) ¥ 3k ;C.D: i B 48 X & & (RUNX2 ALP A= OCN) A B KM B F (1L-1B . 1L-6) # Western blot 5 #7 & ¥ & & 547

B 6 MCDsCS 7E 2 fE I Eh 5 T2 3 hPDLSCs LB 1L

hPDLSCs PR H. 25 B 419 17 8 505 e 1 A 2 ) 4316 0
A, JUHAE B O T RIS g R R A
3.1 CDsEFTRABELETHERHEA Y FRAERD 0P . SR, 18 Pk S8 E 1 25 710 il hPDLSCs

IF R 4t F T B R A LA IE PSR, AT RO ML BE T BELAS F RH U N EEs
FOFREE WA, AR TE S L ARk ET Al M, TR AE RE MR P A AR hPDLSCs BB T8 BE
JL A 2H 20 TR SR W AE 2 S R A A S A T2 6 . T TR, B A SR A BRI AR O O
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CDs & — 5B 4 R SE ORI B, HA R R K
WA A R EE I RE ) OB RRE, Bz
T2 it YRGS S TR SR I 4R
X, ZHAEGE R I CDs 768 42U 7w B A B350
1, Q0B R 18 1 CDs T S 3R R 8 [ 2 82 I8 95
GRERREE AR B PR P s AR T H 2 CDs
A 3E AT 5 T AN M2 B Ak T R ROS, TR 1T 4AE B
B AR BRI R 5 AN, PR R B T o
PERK/eIF2a/ATF4 38 % 48 o il B 3 H 22351 it
WL 7R CDs TEHT A 5 4 0 19 XUEE Zh ey i 2 A
FIRDEE, Ay A ) A4 e v ) 1 P B i
3.2 MCDs B-%& R 45 649 B2A M Fy Fo 2 A0 50k

AHETE LA Met A% 02590, 73 50 55 3 FAS [a] fij 8K
A4 1L 325 MCDs(MCDsCA \MCDsAA \MCDsCS) , =
T A 9k RS (3. 82~4. 07 nm) L M R4 HY 43
O, o H 5 40 B A A BV AR AL R G A &5 R 3
A2 75 HRTEM 145 Hh W02 513 BB 1) (ks 4540,
FIIMCDs B — & fRE B A 28I 250 , X Pl e 45
A B TR O R e S 45 E . FTIR 43
Bk — AL B0 3E AT SRR AE MCDs 25 A6 ) 2t 1ot 7 rh 1 B8
HEMAE., MCDsCA R 8 CA RIS Met MUY
FEAEIE , MCDsAA Hh 52 B0 AA F2 5L 35 DL Kz Met IS
G ZERYFRAE , 11 MCDsCS H B I ULE2 2] CS B F2 0k R
R B AR A A o X — 25 R AR R AR K IR Ak A
P N [A TSR AN S 5 i 2R 2, IR U E CDs
FHE Re A A RIS 5% B, IR 77 45 28 MCDs 22 5%
TR BN A W 2 ThRE

A AR AT = AR R R A D e T A F
5% 1l %5 B MCDsCA 1 MCDsAA 7E 0~0. 50 mg/mL
S —E ARG FE AR L i MCDsCS W 78 55 9 ik B
(0~2. 00 mg/mL) LR R4 1 4 M AR 251 L i S Er A
HIRIFFT 45 S — 2, B AIE 1% CDs BB L4 BL 4 19 A= W AR
ZPEPY L BEJS R MCDs U5 1952 6™, gz
| MCDs 7F 5 hPDLSCs 4% 5% J5 1 2 4 4 A 48 L, 3
WA FIF MCDs KA HAWAER .
3.3 MCDsCS £ £ J& 2R 3% P 2 % 3 3% hPDLSCs %9

PR A A

I JE 9 9o JELAA (L2 i ok 2 B o0 ) S 8
RIS E . LPSHE I3 22 [CHIE R 4 1 5%
B, B a5 S 08 i FE 638, JF 4 il hPDLSCs
MR MEVE R S I, ZEAR BRSSP 7R FR P s
J 10 pg/mL FY 2t P bk S L TR7 > 5 Y LPS DA 4 7 4
JHA I SRR S . FEIZFREE T, MCDsCS 1 % il 3
hPDLSCs [ BH BB 7, 230 H e B AR v 12 EVE

T o Y ) 3 IR A T o e 3, B AR A T o 1) 9
BN, LLO. 10 mg/mL R Feib e g i . X—45ie5
REN % 5 1191 mg/mL Y Met-CDs H. 45 5 5 AU E A
HRCRAEAE2E 5, T RB VR T SO 2% 14 L 4N i 2H 78 e 43
BRI 22 57

Sk BE— 2 B MCDsCS B A8 2 0 3, A BF 5
MCDsCS K HJFURHE 96 5iE PRBE A B 35007 64755 B
S3HT. CEDIREM, Met A — & R I HE™ Wil
1L FOE AMPK {5 53 B 15 o8 O, 95 5 H I Al
SRR ST CS PR H B A A A R B R — S Y
B, ORI TEAL TRSUE . %
M7, 24 R Y Met 76 O IE PR BE N A9 il B BE
B, AR RCRAEE SR ™ e Ah , 2o fi i
Met 5%, CS %1~ 4H Hd B 1434k v e i A2 4 A BR , HL
X 225 W v T R 240 B JOT A RO S5 AR e i
TR E R AT A R, AR B LPS+
Met+CS ZH LA [RI 2 FAl — 2 1 BRI A TS D [R5 L il
B LI 45 B R, LPS+MCDsCS 2 43 2% 3% 48 i P14
T hPDLSCs 32 4t i) B 43 AL ¥ i , i LPS+Met+CS 21
TEPLR SOt sr Jr ek 54 B, 35 55 T LPS+MCDsCS
41, Ui A 45 9 9K CDs 5L T 451 A AR 4 2 1)
AEfE Y, — 5 M, MCDsCS 1 4l K ik B 3K Y
L 3 1T AR RT 2 T 5 P, T4 A0 Y X 24 0 1) s B 52
B RASE B2 ™ s 55— 7 T, MCDsCS HA7 i
(4 22 THIE fig R 480 Ab 3 SRR | i 3 e 8 4 At LA
5 3 [ I R SO B 1 — 25 R A A S
P15 . Western blot 25 5 M\ & )2 1 I 7 — 2 50 1iF
MCDsCS BT R FE S IR DI RE . HIb, AT
FF4 B A MCDsCS AR B Met AT 9 25 BTG 1, 16 Tt
TR A YT RE 1035 G SR IR ST T hPDLSCs
ZARHE L BE T, FEAMAEE T MCDsCS & i R
U E 5 N

25 LR AR ST R 40 g 3 FlOAS IR T 9R 448 (CA
AA K CS) & ALY MCDs B9 BRAL T I 5 i AR DG T BE
R i 35 H 3 HLPT R 5 4R 1 E S DR I MCDsCS.
AP RHEA I R A P A 25 1 A I B SRR T, B 6%
T JORE A B {2 9 hPDLSCs 1 U 404k , 2 it
SR, R Y ILAE P JR] 9 A DG B BRI o T A
FRVE 1, o0 28 JR) L 40 PN VR A 4 I — ol A R
YRR . SR, A B S AT A AE — E SR R A
O READIZE O 8 LPS+Met+CSZH1EH LPS+MCDsCS
ZH X R LASRAIE CDs 45 44 1 Up [ O 34, (H oK 15
I LPS+Met 41 5 LPS+CS 41, v] B 7F — & i B 1 PR
X 525 1 43R FEAIL R B S8 5 @k = X MCDsCS 42 %,
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