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carbon dots-loaded chitosan/silk fibroin protein microspheres, MCDs-CS/SF-MPs),
MEHFA R BRI

2. PREUNF LML, HAERRFR.
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ABSTRACT

Experimental study on pulp capping effect of Metformin Carbon
Dots Loaded CS/SF Sustained Release Microspheres

Background and objective:

Due to the special anatomical morphology and organizational structure of young
permanent teeth, such as high pulp Angle, poor mineralization degree, thick apical
foramina, etc, caries or trauma are very easy to cause pulp lesions or periapical lesions,
which may shorten the life span of teeth and eventually lead to tooth loss. The technique
of living pulp preservation is frequently employed in clinical practice to encourage the
continuing development of the root, preserve the pulp function of the damaged tooth,
and extend the time that the tooth is retained. The creation of novel pulp capping
materials is crucial for the preservation of living pulp because there are still certain
flaws in the currently available pulp capping agents. A type of nanomaterial called
carbon point has strong biocompatibility, has fluorescent features, can stimulate the
growth of new teeth and bones, and may be useful for preserving live tissue. Our
research group has successfully synthesized metformin carbon dots(MCDs) and
discovered that it effectively enhances odontoblast development in vitro. This study
aims to create a sustained-release system with relatively ideal drug loading rate,
encapsulation rate, and in vitro release effect using naturally occurring, inexpensive
chitosan and silk fibroin protein, and to test the cytocompatibility of sustained-release
microspheres by cultivating human dental pulp cells in vitro, as well as to study the
impact of sustained-release microspheres on restorative dentin formation and the
inhibitory effect on pulpitis by establishing to discuss the potential for therapeutic use
of the microspheres in the preservation of living pulp and to assess the pulp capping
impact of sustained-release microspheres.

Methods:



1. By using an emulsification crosslinking technique, metformin carbon dots-
loaded chitosan/silk fibroin protein microspheres(MCDs-CS/SF-MPs) were created.
Their drug loading rate, encapsulation rate, and in vitro release impact were all assessed.

2. Extracted and subcultured human dental pulp cells were used.

3. The effect of MCDs-CS/SF-MPs on the proliferation of dental pulp cells was
examined using CCKS8, and the survival of dental pulp cells was determined using
Live/Dead assay.

4. The first molar pulp damage model in rats was constructed. The following
materials were utilized to pulp the capping: MCDs, chitosan/fibroin microspheres,
MCDs-CS/SF-MPs, and calcium hydroxide (Dycal). No drug was administered to the
Control group. Rats were killed, and histological sections were prepared at 14 and 28
days following pulp coating. In the first molar of rats in various groups, prosthodontic
dentin production and pulpitis progression were detected using hematoxylin-eosin (HE)
staining, and the expression of the odontogen-related protein DMP-1 was detected
using immunohistochemistry staining.

Results:

1. The MCDs-CS/SF-MPs were successfully created. The microspheres had a
diameter of about 2.08+0.455 um, were substantially spherical in shape, according to
scanning electron microscopy. The encapsulation rate was 87.5 %, and the loading
capacity of MCDs in microspheres was 17.5 %. The microspheres could be released for
30 days, according to in vitro studies, and the release pattern persisted.

2. The primary hDPCs were irregularly radiated around the tissue mass. After
passage, the hDPCs were long fusiform and arranged in a "vortex" or bundle.

3. According to CCKS8 data, low concentrations of MCDs-CS/SF-MPs encouraged
the proliferation of human dental pulp cells, whereas large concentrations of
microspheres inhibited this growth.

4. According to the Live/Dead assay results, MCDs-CS/SF-MPs did not

significantly affect the life of human dental pulp cells at low concentrations, but high



concentrations of microspheres increased the proportion of dead human dental pulp
cells.

5. According to the HE results, the MCDs-CS/SF-MPs group had better repair
dentin development after pulp capping for 14 days than the other groups(p<0.05). After
28 days after pulp capping, the MCDs-CS/SF-MPs group's level of restorative dentin
production was better than other groups(p<0.05), but not substantially different from
Dycal(p>0.05). The percentage of necrotic area in the medullary cavity was lower in
the MCDs-CS/SF-MPs and Dycal groups after 14 and 28 days of pulp capping than in
the control group (p<0.05), but there was no discernible difference between the two
groups in terms of inhibiting intramedullary cavity inflammation (p>0.05).

6. At 14 and 28 days after pulp capping, immunohistochemical staining revealed
that the positive expression of DMP-1 in the MCDs-CS/SF-MPs group was stronger
than that in the control group.

Conclusion:

1. High loading and encapsulation rates as well as a great in vitro sustained release
effect are all characteristics of MCDs-CS/SF-MPs.

2. The biocompatibility of MCDs-CS/SF-MPs is good.

3. DMP-1 expression can be increased and dentin mineralization promoted by
MCDs-CS/SF-MPs. MCDs-CS/SF-MPs had a better effect than Dycal at promoting the
early production of restorative dentin. The development of intramedullary
inflammation can be slowed down by MCDs-CS/SF-MPs. The pulp capping effect is

good.

Key words:

carbon dots, chitosan, silk fibroin, pulp capping agent, restorative dentin
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CDs Carbon dots Bk

Met Metformin XU

MCDs Metformin carbon dots - HOBUNTCRR R

DPSCs Dental stem cells a4

DPCs Dental cells i)

SHEDs Stem cells from human exfoliated it Y 3L 4
deciduous teeth

BMSCs Bone marrow mesenchyml stem cells ‘& %8 [8] 78 Jid 41y

CS Chitosan TCIE

SF Silk fibroin “RENA

GP Genipin et

CS/SF-MPs  Chitosan/silk fibroin protein o R L R AR
microspheres

MCDs- Metformin carbon dots-loaded 28— H RUNICRRE 5 76 SR B

CS/SF-MPs  chitosan/silk fibroin protein 22 2 B K
microspheres

AMPK Adenosine 5'-monophosphate- BRI R VA R
activated protein kinase it

ERK Extracellular regulated 4 B 1R R B O
protein kinases

ALP Alkaline phosphatase I RER T

DMP Dentin matrix proteins FARFIEFEA

PBS Phosphate buffered solution TR Eh S P

HE Hematoxylin-eosin TIARKE-THEL
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JEE AL IF AR SR T BB M K HE A S IR IR, O R A R i SR, R I B S
BEAIRIC I HEA, M SBCFRIEILRE, g hiAga". LG ise
I HRE IR TR G I R L OF AN S BV R P RIS B, I RHIRE AT
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MAVAATNE TS, R I Sy AT s ToRE o R % ISR B b s AR
097 5 B 5 N A T IR S AR R w550 BITEL,  H RN SR8 28 - BiE 4
DRI I3 EER IS BE IR A AR, (8 ia H s BEA RLRIBCT S8 2 BAVE A A
Ji, PR B AR S BRI F 4 Hm 1, AR IR R AR B ORE, (R HE IR A AR
RIVERG TR R RAE R

RIS ATRD, sEBEARHE RS R B E B HAT, HiEY OB AR
AN R LU YERE Y 1. BAT RUFAZEVIIENE, XS R IR 2. 7
SAMEMM A TERIEEIETF AR 3. BAPIREGEIFSEEN, AT A
I R T E A 4. ARFFARE, MABIR, AT, BEE X
BEORAFIR T IESU AR, 3R MR ARG e 4 i A s B 1 77 2 o
AR L

11 B s BB ek

ik 5 (Carbon dots, CDs) & — MR E & B se B F 4L KA KL, K
B— /N 20nm, EAEMRFRGEER . ROMAEDMEEEC MEEMSE, 5T
Digetu s, CAERZAEASE] 1) Z M. CDs 1L 34 B ple i 20tk , f
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DL AR AR, Qe JEFR B AR (R BE A S E ARG B L YRS A DG
PRI P38 S 3 ey P S U AR & o Lu 55 N DAR] 2R = AR Ay SRk, 383 /K i
G R RN EYAR VR s, BTG mie s YA i B A 1 [ B ik
A LU E B, AR IR M2 (Reactive oxygen species, ROS) (1%L
5, MHE S R 2, (A AR KRR TG . CDs HIBRTE S5/ =
TREA G AR, A 7 S eam, S6E 79S8 7m0
Z A EAE IS IR A ARG BRI FE 1 H ™. Gogoi 46 & BUII R 2K
Ve LB AT AR AALIRT MG 63 5B 4 1 FA) 200 el 18 L AR i e Tl 1 il 0 e S
T HABL, ER CDs MMM IE T 40 19 8 S i i DG BRI ) Rk o Lu 4%
IS T MR CDs 525 58 SN UK R I A SR, R AR SERAIE 45 N CDs
JEZ SR BT KR BEE 78 T4 (Bone marrow mesenchyml stem cells,
BMSCs) H B AH G HE R ) mRNA Rk /K-F, DL BERZ B (Alkaline
phosphatase, ALP) FiA/KF, (it s A KA B 1, SG5me 5 &
%o

FREP T4 5 BMSCs /& REABIN B A T4 R, AWErtmAa
. CDs fEH T F 86 T-40M. (Dental pulp stem cells, DPSCs) B¢ 7] 74 A8
R, BT AW AUER CDs RS DPSCs A URIEMUIIEE /T Liu 55 LA
PUIR B RN 2086 S0 Jige 0 SRR 46 (1) CDss 83411 PI3K/AKT/mTOR % ¥4
W E B, 755 DPSCs [I4HMIAMET 703, MM S DPSCs 8 76 EE 77
Uk, Bk RURT BE O — Rl R A (R A BEE 5 OF AN P ARV 0 A BE TR AT 71 o

1.2 HOOUI A A ) 2 e 1

UTAERAIT FE LW, FERE 254 — XU (Metformin, Met) [RIAEHAT B 71
Wang 256 Met 5 AN AR HHER T 6T DPSCs A 51 734 ST W00 & BRIFI S e, %
Bl Met Wi _E (¥ DPSCs [ 5 Y% 73 PR Gk B 1 238 328 g T TR i 4 ALP
AV R ALt 55 R R SKIe AL MR TIRE 2, IEW] Met W] {22t DPSCs i1k
AT P TR . Qin S5 BRI FERIAFUE ] Met R ACE PRI 73 AU AR OG5,
RIS, (et e IR BS 1, HE Rt ai el IRt DPSCs [7]
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FF AR ST AN A AGAE FH ML R 0, Met 3275 7 DPSCs H iRt AMPK {131k
K, BN Met (R #EHIR A YR IE 70 AL 5 AMPK A5 5 I8 B I S0E AR .

1.3 U 3 R AL = Rt

DA B XN AR R 9 S A R B — UL £ ( Meetformin carbon dots,
MCDs), AU CDs FIFALIE, [RIB R T Met {23 DPSCs [al BUH /BT
AT A0 AR, A B AE D — P LR I A e 2 S AR I T R R A
7M. Ren"SF7EHRFT MCDs Xf 2 iEIRZS T/ BMSCs U 18 REMIRZ T, 7 FH g
Z RSN IIE WAL, IIANAFEIVR B MCDs AbFE 48 EFR BT h J OE H PR
H1#) BMSCs, HHE TR MCDs 4, & MCDs £ BMSCs 4 i 2 B
VESE i A UTRRGS T OCE 2 i 2 R R 2R 11 ot 1 X B3, IE R MCDs 7£ 4
REIRAS SR H R T ATERE BMSCs BIRCH 734k s 3E— 0% FAE FA B AT
7, KRILZ MCDs 43 J5 BMSCs (1) ERK Il AMPK 15 53 ¥ 4> 1-/K P45 1 & 7+
=, U] MCDs 7E3 58 BMSCs HJCHE 70 B 0 1 ERK AT AMPK {5538
o AR RGISC6 45 R E W], MCDs 7] _E R pF A CFEH (DSPP. DMP-1,
RUNX2 . SP7) FlI&E M (DSPP . DMP1) [FiE; WWAHAEHMHEIEI: 7
DPSCs I B WRANHI AL, A A HE R S R E s i A 2 R B, B
DPSCs 4 7 5 BB AR @ B ENZE (Western bolt, WB) Al £
FEG T RS K IL, MCDs AbFEf¥] DPSCs HWEAHICE A /il . W
k1%, LB MCDs #4558 DPSCs [ It /b 5 B MBS A5

Bk, FATHE K MCDs 12 F ZINE B CRAE Bl 7 A AH DA 78 DA IA 21 5F 4
BB S AR XA ) B o 9k 5 NGURM RS T4 23 TR AN
A I 2 A M AU R AL AT A
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15 4t

PSSR I RE T DPSCs B PEBSRREG I FRIL, FHAET Vm Iy, HiE
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L F R AR silk TR SRSy, PES IR S (41 CaCla. LiBr
S5 AN ATIE RN silk T8 iR g5 A, SR IENT . B0 R RER R AR, 7
BIHAEZFZEAB, 4°COIRAE | NH, HTETRAEETE . 2R EAER
PTT 2 R IN AR XTIV R JRES TA 2S8R B IR LS, MR
Bee FR A ) 20 % 22 3R B A 4 R FE RO RE I . H T2 3R B U E N ik ik R 4RI
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22 B R N AR RE R A, 5 58 S0 52 & 1 P 1 e 2 ek,
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1 it

1E DL FE SEWE/ 22 25 5 F 4Bk (Chitosan/silk fibroin protein microspheres, CS/SF-MPs)
RN, 13 MCDs 1 H DL— 5 BER0E FE SR, 768 BOKR B RKIRTE R,
T 15 40 B 1 A B S AN 8- A B S AR B A

1.5 ASSZIGHT R N A

R SARE LR, MCDs [0 DPSCs IMGHE K 731k, (KK E ) MCDs
itk DPSCs HIMGFE S84 Ak, il B i) MCDs ] DPSCs HJ3G58 235, H.
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o e 28 K B A HICLAVE A7, HA
AT EREAF (EED
AT Bl 2016 (EED
TECIR A P 2% b RYRHL AT, HE

2.2 SEIGTTVE

2.2.1 MCDs-CS/SF-MPs )il 4% M AR AR

2.2.1.1 MCDs-CS/SF-MPs [ 1] 4%

MCDs-CS/SF-MPs [1ill &2 B 2= 1 755 LA MCDs. 525805 & 22 35K
EON R SR AAAZER Y T A B MCDs-CS/SF-MPs.

BHARM & PR : O KA: BHl 1 %M R, ¥ MCDs #%11# 15
mg/mL [ HLEIHN ZRRIEHR T, IRIE R )91 MCDs- ZRRVEW: ¥ CS FrK
#2830 mg/mL I LLAIH N MCDs- ZBRVEH T, #7145+ 30 min, 15 246 (k51
) MCDs-CS IR &V, 4°CHFEFRIE; K MCDs-CS 5 3 %SF Wl SR
RE, WEI9HE 60 min, 19 FIARBOVEM, KA @ulAHI&: ik aigsS
Span 80 fZMARALL N 49 1 1R A, BEZIHEHE 30 min A3 BIMIAH; @FLL: HoKAH
A IZ BBARFREL 1:5 4, 35°C, 750 t/min &1+, AL 30 min; @3S
¥ GP B (5 mg/mL, BT RKAEE) SHMAHERRLE A 1 10 IMAF R R,
40°C, 750 t/min R4 3B HEEILACEE 120 min 15 R B G EIR, WA BSEH
Ki; OUeETE: HESMWEEOE T, BOPEDY 3000 /min, 10 min,
H O TEBUEWRTTIEY), AR, FARE . £ B TR R TTEY & =K,



2% MBSk

AR 115 3 BB 40 MCDs-CS/SF-MPs.
2.2.1.2 MCDs-CS/SF-MPs [FI1A 4N

43 AFREL 10 mg MCDs-CS/SF-MPs Al CS/SF-MPs (£ il % MCDs-CS/SF-MPs
i FEHE LM MCDs 2558, RERT152] CS/SF-MPs), Hiff B ik 5 A 0.1 mol/L
HIREARR 10mL, BARGASEMEER, FHEREREEOETEL, I
EIEWN 5E HAE 336 nm AL EEAE , ARAE R AE M 2 iH 5 BB N MCDs K,
b i B HH ORI 2 2 S s

EX 100 mg MCDs-CS/SF-MPs. 100 mg CS/SF-MPs, 73 #l#% A& 10 mL PBS
MBS QB Y, £E 37°Cy 100 r/min (TEIRIRYG #8 HIELLR Y, BERE 24 /INSFEL
HELE, BOERE FERINETE 336 nm WOGEE, R AN
() PBS. HRFEFRE M 251+ 5 MCDs (R CR K B HRICR .

222 NFRERAMLAIIRI S TR

(1) SHMIARUR . SRS P 75 2 B2 M R Y5 T 263 DR I Wy A ok FR) 5 2 o IR
BHAE R BRI SR = B OF, 28 1A A 75 AR 2 1 s 2 B AT AR 12U, Herp g 4
W 15-22 %, WIHFRTEEF . Told AR %

(2) AHIRE IR Fihikth)E, BEENE 10 %A iEEFRIES, 4°C
17, FFT 4 /NN SR FBEGHH (Human dental cells, hDPCs) [F#2HL. 7E
G NGB VR, SR F G RIIAL, BRI A SR 4L, Mt A
B 10 Yo XUBL I = Bl B IR Ak S i i Wl SR ARt 3 ke, FHERBLBYBURE A HE, B
3mg/mL1 B R E + 4 mg/mL Dispase BV A 37°CHE AL 30~60 min, PIHR
FI A BELH L5 2 ORI N B 1 %R+20 %lIi5E 1 m s s i 2 b ik, &
AL 1000 r/min, 5 min a5 B, MR R FHMTIFIIA 3 mL & 1 %X
+20 %ML (1 AT 7R IE T 37°CIEIR I & 46 P AT AR B 9%

(3) UM WS LU B A KA o, FR4E R & £ 70 %-80 %5
RAREEFR, FRIEREFREL, PBS IEBEEERFH AL 30 s~1 min, Z b, BREFEIX
1T, BApEREEEE0E Y, B0 1000 /min, 5min 57F BiE, %K1

10



2% MBSk

2~1: 3 JHMIARAR, ARARIEFRI A 1 %XI+10 %5 I miE i R 5, R Kk

Wk JE BB R 5 3~4 ARA ..

2.2.3 MCDs-CS/SF-MPs % hDPCs 458 Al A7 15 1 2200

2.2.3.1 CCKS8 &

% MCDs-CS/SF-MPs T-#$ & W SMNESHEE 1 /M & . HE 1 %X
+10 Y% I3 0 S R 7R LA B A FIIRE (0. 0.54 1. 1.5 2. 2.5 mg/mL) ) MCDs-
CS/SF-MPs V=27 »

B 3~4 A hDPCs LA 3x10 ° AN/ FLIE BERam 21 96 FLAR P, TEON 2T iy A
Hi g% 24 /NB o ERBIAHMRIGEE R 47, FERRIGIEIRAE, NS AN EIR R K 55
FeHE, 200 pl/fL, B S AEIAL, WA 2 R¥e—kil. 7ER59R 1. 3. 7 KA,
2 1ERE 3R IR PBS #hE, LI 100 ul B4 1 %XU70+10 Yo L7 FA s b s 97 5
S 10 ul CCK8, WEH 3 /P JE, FREFRX T 450 nm ALMIMEOGEEE . B A LI =

o
2.2.3.2 TH/ACA YLt

X 3~4 £% hDPCs LA 5x10 3 AN/ALI B FEFEAE) 24 FLEH, RO\ 20 i o
BegE, FROUPGRE RAT, FERERFRE, MASAFKE (0. 0.5, 1. 1.5, 24
2.5mg/mL) ERMEEFREE, 500 w/AL, HiE: 2 R¥e—Rill. TEEEFRER 7 KA,
HEAT RIS AE YL (. 43 B 5 ul B Calcein AM 5 5 ul PIIIAF] 5 mL HI46 2%
M EIA3 2] Caleein AM/PIL A TAEMR . ZERIFEEFRE:, H PBSIHME, JE&AL
I 250uL ARSI TAER,  37°C 4353246 BT A 30 min. et 58 S 1E
SO NI, FH Image j AT AEMITHEL (Caleein AM SH4E 7%
I, BeiH A, Ex/Em=494/517 nm; PI ML G5O, Gt AR A1, Ex/Em=535/617

nm).
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2% bk

2.2.4 FFREA AR R AL

A SERGAEEH MR Fah P segn O BT e (SYXK () 2018-0001), fE#
MO FERH S 5 Be sh e FIAR R B L 2 I B N IR (JACUC), 357 3 MO )
I 0 T SL B S A AR R (B K, TR S5 AT AR 4K IR GB14925 #E4T,  SEEG 1
R T2 2022 FEBFE SR 455 5. AT SR MR I 50 X, B0 8 Ak, 1A
H 180~220 g I SPF it Wistar K, SKIE T KEFTLI LR SN YIHAG R
N SENPERETE LS, KBRS A, A% 10 K.

(1) ZFEHXHRA (Control 41)

(2) MCDs 41

(3) CS/SF-MPs £

(4) MCDs-CS/SF-MPs 41

(5) Dycal A

KBFRE, H 1.5~2 % B ARG 3 %E%8 (1 mLkeg) 1718
FEE SRS BRIV, [ 5 DU B A BN T F AR b o AR A, BRI Ar, H N
TR TR, WREARBRIEECR R0 aisE — B P 3R, H 14 BRESTEIZF fafi Hh
PR, RIFRE A, ) ISHK BT R e g e, AEER Kb e,
MR R b, BEBEALCE & SR sy AR Y, RS (8 L3O
FREER, R REEaRe. PARERWE 2.1 fis.

2.1 KERIFEERGIERIE N T2
A: VAKSEARRAE LE—BFAEPRERE, BRELMLE, B 15#K #
FRKEPRELE; B: b, EFHOHEZLETEBXAGY; C: WEET
(EXIX) "REER, BAH

12



2% MBSk

2.2.5 HH ) FilfE

T A BOI [ADK S5 K REENL 2 AN, B340 5 W, 733 14 RULF1 28 K
H.

(1) ZNPAEIE: TERLE RIS IR A, e N RIS, 88 T FARIR L,
4 %) 22 5 F S oo U BE YL 3] 52 KB B o

(2) FEAR B E: Bl 8RR AN Eay 8 TaMad, REEa
WETINHTELE M) 4 %2 BRFBEWR, 4°CIHEE 48 h.

(3) J5AS: WKL 1h, KIS 10 %EDTAPH=7.4) i, %
AR E T 37°CHERIRG P, & 2 REH—KIEHR, fFHIH
GIHURY), AT K AL H S e U S

(4) HUbr: F IR BB S 52 a4 2, AR 72 B2 —BE 7 K
FhEE, N KIT R, BT alad.

(5) BiK: FKMEE 2 h, BEEERRS K KR EIK RN 60 % LHE.
70 % LHEE 80 % ZlE 90 % LB 95 %L EEL. 95 % LB 2h, TN /KL
BN, SAER B SRR BIK CRL. 1B TR IE T RO &K 30
min.

(6) BH: WM EKIEHRER ZFRL, ZHRI% 15 min.

(7) &ifh: 78 60°CIEIRM N, HAVERBAN IR, AL A A
ETIA-12 7 30 min.

(8) M. MGHLYISMIEE NE, BWEE AR, P g
ARG, Sz A ) R S e VR, APRSPUA R BUR IS TUKAR 4°C
TRAF-o

(O VI AT T Ky T h s g fr, VIR RS
F AWM, KT 3 ume 60°CHE R 2 h J5, I BT UK 4°CIRAF
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£2% ML

2.2.6 HL M 5L

2.2.6.1 HE 4+t

¥ 4CLRAZ ARSI A 7E 60°CE K% 30 min, RJGHHRWI T BIRIAT HE e
.

(D Y BT 2R B 15 min*2 IX;

(2) BHFE LKA : K LEE 95 %L 90 % L BE 85 %L BESS 5 min,
W/KHYE 5 min;

(3) HAKEGA 3 min, FKMTFYE 30s, 1 %M AEEME 3s, FAKMEE 15
s, Z/KIRIE 10 s;

(4) gt 5min,  FKREYE 2s;

(5) BHIELEEK: 80 %L FE 90 %L 95 %L 2-5s, To/K L 10
min;

(6) VIFBETZHRPZEH 5 min*2 X, HHEMRE R, SHEE N Mgy
2 RO,

(D) RVEARFEZN KB AR, SR Y] BT 2 vH 1 514
FARBIIEIED, $T/0hrHES 34T (73 bl ik, 0 2.3 pion; [
I T BRI N SO SR AR B 43 b, T CAVPAG 20 2 B SO e, R4

WHILREEES.
7 2.3 ETALRRRNARFEEHEE R NITFSIRE
143 P NAN Y
0 To A s
1 <25 %A R FAMFIE Ak
2 25 %-50 % A AT s
3 50 %-75 %A A AT il
4 >T5 Y% X ARG AR 564278 o 5k 8 X 45k
5 HELETF AN MY Y A 5E 4 6 2 B X 4
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