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Abstract

Multiple sclerosis (MS) is a common demyelinating disease of central nervous system. It is widely
distributed in the world, and has been a research hotspot in the field of neurological diseases.
Multiple sclerosis can damage the internal balance of the central nervous system in a chronic or
acute way, and can promote the apoptosis of a large number of nerve cells in the brain and spinal
cord. Due to the limited self-healing ability of the central nervous system, the treatment of MS
disease poses certain challenges. In recent years, the research of flavonoid traditional Chinese
medicine extract monomers, such as scutellarin, breviscapine, ginsenoside and baicalein in mul-
tiple sclerosis disease has attracted extensive attention of researchers, and more and more mo-
nomers have been mined and analyzed. In this paper, the recent research progress of flavonoids in
multiple sclerosis was reviewed. On the basis of expounding the existing achievements, the prob-
lems and challenges faced in the application research at this stage are analyzed, and the research
trend of multiple sclerosis in the future is prospected.

Keywords

Flavonoids, Monomer, Multiple Sclerosis, Stem Cells

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. SRUBUNEFHRER

% R MERE AL (Multiple Sclerosis, MS)A& FFAX#H2E R G0 4REVE M BE S M B & Seye i, BE W RN
WL RERS « AT P A LR L DRI RS M S 21 [2]. MS BRI HLEI R 2% B B ,
H AT 0 AR IS B R S A OG,  FOs BIARr ASUFR 7 1053 P4 R e % DA S IR B A= 1] [2] (3]0 SuklF]
B, TEAMARIE G 5 AR b, BREER R 8% DR 3 AN B B G2 IR 350 20 R M A A R0 WL AP 9
HS[3] [4]. MS LA HX#HE 2R G0 (1 B sEm VR o8 £ R R, AR R R, RN, B
FRMAZ R, HETABRLAHE 100 R EF A KINATIRE4]. MS BikEm, K1) 2 ™ EnE R E
ARG 77, @b ems R T B RIGD i, ARRE R MERALT B A D258 500 /i, A6 2 aEkE,
{ELHH: 57 8 b 1) A0 26 SO B SR 22 57 3] [4]

HHEEARYE 2 KL IRIRRIAFE, ¥ MS 2R T “K”7 - “9FIE” « “BHE” . “SER”7 . ‘9
B” . CHERR ORI . CHBIE” SARRYRIES]. HA, MR R CEIE” ; JE
GroR, EBARR. SkBEMON “SXE” . CHRRT - MIBERSRRN “HE” ¢ KR BOKFRN CERE”
REIEE FIHACTERERG RN “REDT7 5 OB G 5 0RO “HRIE” [1][5].

2. EEI2EP 2RI R AR IR A

HEE RN R BRI T BORE R A A LA ML 1, s rn BE2G DA S m] DR BRI 5
WCAZANE RGE[6] [7] [8] [9]. N TR AFHAN T IR, )L R0t hRL 25— 28 3 ZRAR
BIT AT T 3RPEAN (7], KREFFARY, HERPEA MG RGP ER, mTRISEHE
IRATHESIHE[6] [7] [8] [9]. XEeAv AW fim it AN FE AL, ZE R 7R B, AR, B
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RIS Dy ek Bon e 2R E (8] o

HU—: FHAE A FRAL-18) MR SR SR T (TNF-0) (55 30 B A R L5 A0 A 4] AT D A AE S L
TRAPIPLE TC I SZAHARAE T [8] (9] LI —: £ B MR T 51, SRS 25 SRV AR AE AN TF ) MS A7 o
T H A ER R T AR P8 V) Py S5 Do 2 385 4 5 24 A 45 0 T AT 1E i 22 SR AT R o A 22 S0 BB T (8]
[91. B = BEANETT LU 5320 8 7 A U A SR i D) RER BT A2 JeAET . T MS ORIt e e 2
REZAN), I HSHEMMRAIPL R PRI, 16)7 RIS REHR 2 L2 ML &Y, JF5 SR
AT R ST B[ 107

HESR T I SRR R P . KRR E R (luteolin, 3), ARRFEK-7-O-p-D-H] & 1
Wit R -3-0--D-H EIHEEF . M B2 R -3-0-a-L-BFWETF . KER. ITRIER. WAH. ASEH LS
R ASCKE IR, ORISR, WAH. ASEHLULEFRA MS PN RERI, 28
BT RE P I E BN, FFREAT RN

3. \TRHEE MS PR EEA

KT SRACZ S N 24 T B ) — 25 44 (R AR e R B 2R iy, FERRIENIR IR B2 R o AT AR ]
08 T 3 A 220 T 4 L R A 2 G 23 A SRR R R AR /N BRI RN Dh RERREAG , ERRT R SUEBR 04 AR Al
R XU B AR L v o 3 AR AR VR R [11] [12] [13] [14] [15]. 4T A6 R IE ] LSS h 2 i 45 51
A oG, ERREE . BUGREE11]. KRB M R, |2 AR AR R, b
BH 77, i o B i o8 LB iE M [12]. BFFURI, (T RAERTE L R/ RS b R 2 T4 i, 3
BRAT kB, SR P I R 28 3R R A BORVRE TECR OR AP B T 1 I 4T i 6 52 kS8 52 S5 5 464
[13][14]. Wang &0t 7 AT SAEZ AT LURCAR BT RS BN BN D Re B (A FEUEdE , 2 B L mT DU I (2
8200 L ) 18 R 22 23 A SRR BX — H 1, B0 BN T R AT BB A I 6 A I Rl v 1k MAPK
=SB ATE T bHLH #%5% H ¥ 15].

VE IR i 78 )\ K B Bl 6 2 — 1 MAPK 15 518 2%, & EAZ AN A S 40 M 4 5 2040 P OB E
BESHSRS, WWARMAEL. o, BT ESMAEENR. [TRIERE MS P ERH
MU EP A I8 JORE S, 3k — 5 ML AR A 48 0 e 2 4R BB T o

4. BXHE MS PN A

WA RS TR IREUN EE AW 2 —, SR 9 5 2 i B 5 2 A R4 7 F[16]
AR AR, AR IR A Y —— SRR S A T/AH4I I (NSPCs) 7k J5 » REARE
HE NSPCs MI#h& e u[16]. AW E KIS FHRE ML o R IR L, RISRBERE R AE[16]. 2R
M, XA REA W E A driz BB SN SRmS[17]. B9 Vazey AR, 18 Sz n —MigE gt
JE1E NSPCs 4ERFH R MR B M FIRS, XF NSPCs HATTALEE[17]. NS RBH. ZEER. FER. PR
S Pl b 2595 1 K 3 T RESZ I NSPCs [RAEYI2APER[16] [17]. BTAALE ML BRRs, — koM T R TE
RN ABE P24 2, AR, —SURF 7N B OO B 3 25 AT DU I i B e, A B AT e A
WA RGN R A[17] [18] [19]

KEMFERIUESL, — /MRS F AT AFE, B ReMiH 2 62 NSPCs & o iz, RIEH & kA4,
il I RAE G SR SRR NSPCs [ £2 T0 drig AT IS E 4t 7 — A A5 B I%L[17]. NSPCs 2
SETRIT MS BVETT RS EAR 2 3k . fNBkING, M4 okl NSPCs G M Z B Hi05, AW, HAr
XSRS I — BRI, K23 NSPCs il [ T 7 A6 SUR TE IR AR, PR A R R T T, X e 24 iy
ARG R A K, SR [17] [18]. TSeHiE NSPCs #14: TG AIE (IBE 1A F T NSPCs
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BT, 15 SR A I A8 T TR A 20 0 P o 38 TR R X S AT Y 0 22 B 1) ELEE H AR 18]
RIEMRF R, REES R TReaiaiz, i miR-124 2% FXAE Az ke R . X8RI
*W, 5153 NSPCs 4 fitd fiviz () RE ) T e B VR YT /1[18]. NSPCs firia ] LN NFEMS S €, 32/
TR . A0 ICaTis 0 E EHLH 2 R AT R R [18] [19]. 38t 4% 22 F F23IE BH Al 4 20 32 8] 2 BR 1
NSPC11 £ e iz b E 4, W& A sl Al Mash /& bHLH #3% K7, ‘EA1UEzh 78K 4E[18]
[19]. iXEegh TR, bHLH #3%K T & NSPCs fria a1 CHE[19]. /N T4 IE B (kw8 % A A
A A iE AR [20]. E45E T T8RS NSPCs & cmia 2 fashl, maEfest. mer
A0 B A KR -2 AR B B A AR K R [19] [20].

HETE MS R BRI, — TR EIE, gmEaia kA H—JmEd
SN A0 B S b T RE R BT ILAREE JUFET, RYI Th eI R A

5. NSBEHE MS hwst A

BEAE AR E AR R R, NMTRITAMIEIE “A30” 4, BEEFRIEK, TaHRSZH %
ZABET:, BT g En, HEREHMZ R S iEE R E21]. AT ARNNSCs) RS = E s
JUANR ST AN A, AL 000 0 = PR = DXORHE S otk [l R RORE R X [21] [22]. $ERFIT, #RET40 M AR R
JIBWT NI, SEUWH SRR RERRRS, RS2 MS BIE[23].

ARF NI NSHT R E RS HERGH ZMABER . ASBHR_RASHEEZZA 8,
Hrh A B R ESIEME R [21] [22] [23] [24] [25]. RZWFF/INH—EEPFRHPEZER, AU
RMA RS, WRKIINS BELERSN AT DU 5 18] 7050 40 A AR 22, n] LA/
BT ZA[23] [24]. ZRTADIFURI, NS 2H W LLEL T d-gal 1 C57 /NRIFIAAIRE /), FEH 0w &
NS TR EE25]. AS BT Rgl MM Z KRR B KL LA, RS T
) #0128 70 20T AR RS R 4l 0 434K [25]. Wt (wingless)/S-catenin i B /& — 25 £ AW B AR AR SF IS 5
WP, TEAMAIAR . G BT L B A T G M 4 R S T T AR s R, AR A KR
B EEE SR —. BRI R Wnt/B-catenin 15 530 5 {1 B OS5 T AR ZH MK, A
Z BT Wnt/B-catenin {55l BSOS 5 A2 NSCs 3, MELZME10[24] [25],

NS BHETE MS 1) 32 BN AL 2 ZAR IR N S B H A 80 T EAE /MNRIOIGIR ™ EFRE, P
T BB EE M, T T PRy MEANER 4 150, JRBT L BEAE /N BRI R R 2 R A AR
PERIZE R N F A & A K I FRIR B 261, AS 2@ N AT 2 40 K+ 1L-6 #1 IL-17,
A 4H B KT TGF- A1 IL-10 BL R Treg/Th17 i A #RE A H B %%, MIXT EAE B
TBITVERI[27]0 IXE R BRI N 2 B4 1) 62 LG 1 W0 MIS 54 28 G2 Th e B iS00 10 AT IR 2590

6. HREAE MS dRHHRNE

TEVF 2 2 R VEREAGSE SR v R T MRS A s, SRR AE MS I A L e/ 28] it
TEIE SN 2 R VEREAGRE (B3 rp, TR B R IE 3 2R R R B Ay R A T B, WM A i n,
HE& R AR, S2ieth B B e 56 X (EAE)E MS B Hsh WA [28] [29]. 12/15 B &S
(12/15-LO) & — KR AU A6 A= VU I B A oA B S B D BBl 12/15-LO FEH IR E R4tz Rk,
I OHUE B S 5 % Bl 2250 1R AL B A RS JDE IR (A 4 25 5 S0 AR 0 6 ) A A 28 TGk B e
K5 12/15-LO & <[30].

T % % (Baicalein, BA)Z 1418 12/15-LO HIHFFHEADHIFRI[30]. A HFEFIRIT T 12/15-LO 7E EAE K
TEFE AT SORE RV IIVE R S 45 SRR 0 75 BA RSN 12/15-L0 J5, RE/NRAME T i N R 47,
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A3 EAE SEIRELER[28] [29] [30]. BA E/NEFTA A /R 2 (21 PPARS/S FRIL, HETI A /MR 5T
YUY, I8 28 A R T R A DR 7 (7= A, b S s L AR RRE RGERIRIE 28] X LR B
FH 12/15-LO TERAEHRIFFIEM, XA R G H B G B A BB 7 AE FH[29].

AW FRINEE R (BAYKT 12/15-LO FHHI4EF A& FRAK T S0k B & s Vx5 6 2 (EAE) 1™ &
FERE[31]. BA GITH0H] H B %%t T i AR £ R S8 (CNS) TR 7T BE A BT/ B 5 4 M 35 ALk 2>
FREL, XRINEWRTIRESZ BHME],  FPix 2 2 40 b 2 28 4 i PR A AL IR 10 7= AR sk [29] [30] [31]
[32].BA #Ifi] 12/15-LO ‘T2 EAE /)N 871N i 5 41 g ik 45010 P g A 358 B 08t 52 R (PP AR) /o [ 2R IE X8 TN,
XAEARAMNEA/ N RGN AR BV2 R ENESE. th4h, HIF T BA KM 12/15-LO B
5-lipoxygenase (5-LO)FE /MR 541 g o (23K, H 2 25 B AIK 12/15-LO 71 AFENE 5-LO AR HI7K-F[31]
[32]. b4k, fEIXELL &I, WA 12/15-LO AREHMY 12-%83E — TV IR RERS 10 5% BA /S 110 PPARS/O
FiR[32].

7. INEERE

MS B A A, B AT PR b 32 2R T 5 TR SO A TT R TT . BRI AR AL
KB AHE AT AR U, MS IR B Y Rk BRI B BB A 2E BT DL 2 fie 2 A2 B
0259, DMRAP BB R e Tk — 20 24, R A SR . L5 ER, MS BRmEER
2%, DLBESE P 23R Y A O BE s e it MS KRR RE, NiB)T XA A R GRS it 1 —
FRBEIRTTI81E. BEH MS MEEERE R 250 FERIR N, PRI E. A RUER MS 1T 251 (3
i 28) & — A 2RI AT FD SR
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