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Abstract: Sulforaphane (SFN) is a naturally occurring compound that has been demonstrated to possess a range of biolo-
gical activities, including antioxidant, anti-inflammatory, detoxifying, anti-glycation, and immunomodulatory effects.
Nuclear factor erythroid-2-related factor 2 (Nrf2) has been identified as a key target for the action of sulforaphane (SFN).
This review summarises recent advances in research concerning the functional mechanisms and roles of SFN-activated Nrf2
signalling pathways in various neurological disorders, including Alzheimer's disease, Parkinson's disease, Huntington's dis-
ease, multiple sclerosis, epilepsy, stroke, and traumatic brain injury. The process of interaction between NRF2-Keapl
(Kelch-like ECH-associated protein 1) has been extensively documented. The initial step in this process involves the
binding of Nrf2 to Keap1, which subsequently leads to the ubiquitination and subsequent degradation of Nrf2. Upon stimu-
lation by activators such as SFN or reactive oxygen species (ROS), Nrf2 dissociates from Keapl, translocates to the
nucleus, and binds to Maf proteins. This process initiates the transcription of downstream genes regulated by the antioxi-
dant response element (ARE), including heme oxygenase-1 (HO-1), NAD(P)H:quinone oxidoreductase 1 (NQO1), and glu-
tamate-cysteine ligase catalytic subunit (GCLC). Consequently, this enhances the cellular antioxidant capacity. This article
aims to systematically review dietary sources of sulforaphane (SFN) and its potential role, through the activation of the Nrf2

signaling pathway, in intervening in and delaying the progression of various neurological diseases, thereby providing a sci-
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entific basis for developing SFN-based dietary strategies for neurological health.
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Fig.1 Schematic diagram of 3D structure of sulforaphane
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Neuroprotection
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Fig.3 Neuroprotective effect of sulforaphane on brain activa-
tion of nuclear factor E2-related factor 2
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hemorrhage, ICH), 2 F AL A i) 1487 FHLZE = HY afin
5 AL —FP 2R IR A B, AR —E PR 2T REER
WG IREEAAE, Horh IS MR i 3 = T ICHP",
HATXF 1S 9828, SFN A] LATE IS h R P4
ARTEPETT s AR SRR, FERE =047 BRUIR PN B2
i rf, SFN AZRBE BT 880 ik el 5 Nrf2 (9822 R4,
HALHI R, SEFN L JE Nrf2 ik, BHIE Nrf2 A Keapl
s, TR N2 7% E4004%, 5 ARE JT345
A, NS T U T AR A5 2 e PR 25 P SR L DA
RPN, B —IwEsEH, SEN @i #iE Nrf2/HO-1
A M, AR/ INRE S AT TS AR, IR ik
R, WA 2L IR T, DN & A 2 ARV E 2L
SRR, MU (BB B ) AR PR AR I e S350k
I A A 2 e S A 22 D RE BRAS AISE T 1 3 UK L
#il o Mao &5 P () if 5% 3 BH SFN ¥ i Nrf2 f# 15
HO-1 i, I Hikyl /b T 4o Mg BT, LI
TI & H-EJ2, LL Nrf2 g Ty SCAE A S 2 i 3 25
(OGD) J54k+F BBB M58 ME . AEHR M/ P A Y
B R B AR, i A SFN 7 51 94 97 & B, SFN ¥ i6
Nrf2/HO-1 15538 %, Nrf2 Fl HO-1 25 H R ik 7EAESE
JE] R X 3k B A A i A H 3, HO-1 kg i 3= 22 0,
FASEZEJE] B DX B4 1611 57 ] ] S22 e I 441 L FOASE 76 ik P
Fz AN, T AR LA PN R M, T SFIN ALh A% R FRASE
A A0 57 £ DI RE B IS A1 BBB i IR PY, B2,
SFN ¥#1% Nrf2 51k — R GNFEIL D 5% 5%, 3 Se 40 g
PR IR I R LS 0 B AL R, U855 ER WL, JF
{47 BBB %32k
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ICH J2 45 J5 & T i 92 Jot PN A Al B0 P i, =2
TR S P57 U R R B MU TR L SR
TR AN E AR P | & AT I AR ZE AR,
IO RE . RLIR BRSSP, H AT AE ICH RAE S H
SEN 144 2)3h#) h s Nrf2, 1455 ICH J5 mIdia b
AETT . BFWEAE F AR/ B3, JEXF ICH IRy F L
FZARIVE B, Chen ZE57) {ti ] SEN 4b3 ICH 19
KER, & SFN AR ER A 22 D HE R A A 5 240,
H ifi R BB 4H 4R b Nef2 FI HO-1 23438 in, SFN %
i Nrf2-ARE {5538 #1551 AL HO-1 Y 3Rik
BN, SR H LS ) 28 P SO, DA PT e 1) pili e
AP YWER . M SFN 5 S0 Nrf2-ARE f&, NQO1
FIAS e H A ES F2 i -a1 (GST-al) B9 FE A FHE, fRizk
fib . BBB #1455 . B2 5t 40 L 08 T FN iz sh Gk S5 LA v
WIS B8, 5 — IR I A, /NI S 4R A
ICH Jm 55— 7= 2 G5 I 280 14 P AR A 26 2R G 4 i,
24 SFN Bif /MBS B4R - %) Nrf2 B, ICH Jedisadb
AE 7 M IS B DA M B WA E 3 n™ . DL 3R A,
SFEN i i3 37T Nrf2-ARE i %%, {0 E AL 3, 5
ShUE LR R EERG Y 2R 05, INTAE ICH "h R A
FWER o IR RTERFST Sk i 2 1 £ SR W e Bl g o) i
AP —FE AR RPR R T M . SFN 1E—
PR ER R PR 2 L3, HAZ OISR E T ERR RS
PE R B AR E G B9 N2 AR 2%, [7]26 32 80 < 4t
EAR” TR LR UK B R R AR SR E R I 2
DK, X FEA I T RAR DI BE R FAEE i “ £
S MR PVEFRE T o ARSI iR 75 5 8 M B4
SR F AR FH A 3%, 2 S B SFN il ik 3 R TG
B AAEZE T T S R 2l B o A RGR R BsETE]
T AR Ze bk, T I 2T ISR BN L &1
XU JI 1A PR (YO T 3T T 28 B IR S it
2.7 BifatERN#Rfs (TBD

TBICEM IR 495 ) S —Fl i DL A 28 JR e dit
PN, H A0 1 G ER I IRZH ApT5 | e, L =2
Joa BRATL Il 2 S A IS g 5 | bk & PR 451 . H
BUAFIE 220, 25 SFN ALFRJE, Nrf2 [ 5L K 5 78 ik
ZH R AU P FE, FH 2 mg/kg 19 SFN ZbBERK

ERUFT Nrf2 @R i X IR /N, & B SFN 30 Nrf2 1)
G ANTEAL, S Nef2 s S AL L, TBI
Ja ARG I /L, SEN I8 i 250/ T TBI J& Bt £:
JUAET, AR 22T BERSAT Y, BAR, Nrf2 J&
Rl ez /N FRPE TBI J& 3R B0 HS T 7™ 55 (19 S AL 1 B R A
ZIRERERS, I H A M SEN HfEH bz 2512, i
A Nrf2 TE4N R AH TBI M %ALY i Hh e 25 S B R
JH, SFN X Nrf2 15 518 M 3ESE 842 T TBI J5 14
AR 2. 534, TBI )&, {4 FH SFN #47
PG AT AR BBB 3@ i M I v R Ik 2K i, TR EsE
SFN 75 5 7= A4 iy 88 (1 0T (% H i 75 BRIl AN e 25
fifg ) FEIRIE NN, $ = A e H AR Ak . HO-1 Fgs
e H K S R 5% B2 1 (GST) 1y ik @, 5 b [R]E,
SFN #{% Nrf2-ARE {558 k=5 TBI e fb
N, A 0.1 mg/kg 19 SFN A DL 34 1 Nrf2-ARE
B IE BT 1k 4-F2 I TR (4-HNE) XS 2R 19 2
P, FHOF #5907 HO-1. NQO1 Rt 323k, $2 /8 40y
P4 fLh SOD. GSH FIEAL A BEHIK(GSSG) 1Y
WEPE, WER TBI A DI RERSY . X SELE JIESE,
SFN #i% Nrf2 s B Ay 1EH, =5 PR
WA B ARAILE . LRI M aR T H WS
Bt & R G iME E ITRE T A9 . SFN B9
{HAET, BAE N —Fh BRI T EY R T, ik
A HE HBF B AR PR A 09 < P E AL B AT,
RGEPERLN X TBI J5 &2 2= R B EE, KA 5E
YRR ER SEN il i i B AAE AR 244
FIFHEE, LUK A HAE TBI il Bk 2 b A 3UiE &
FlE SR E .

FLFRTIR, X SFN FERI R PRI BRI . DA 4 58505
MxizErf . Z & MEREAAE | A5 PENR RT3 B 5 S5 2= Fh
M RGP PR E I T R GEPAIA, 3PP RARATE
HEF R P A E Y R, HAZ O EAE
FREAE = G N[ B9 Nrf2 BEIHI RS, gk 1
s, BABMIB/R T SEN @i e ih Nrf2 38, L Fh
P2 RGP T R ARV E R RIS . SRS
AR A S (B HOR a4 i FE PR IR], SFN a5 S
HO-1. NQO1 &G4 K7, R G b1 58 40 i iy e

F 1 SEN B Nrf2 fEAR R RGN E AR

Table 1 Pathways of SFN activation of Nrf2 in different neurological disorders
S YEMi&R KR T ERP SR
Nrf2(WEEHIEIMBACE 1. #a:EBACE 1-AS# A
i, M AR A BACE 1 F{KBACE 1. Agf=E [23]
SFNifi L {5 554 T AISTAT- 1A L HERR 1L L "
[ RN KNef2J4 T HO- 142 HO-1 HVRITL-153 (24]
(AD) FEAENC2 A5 3 TIODNA W ALK, ATE#E  GSH. HO-1. BB & . e e
Nef2BE5) L 1R, NQOT R AL [25)
Nrf2{% A6 7 1Y) #1284 Bi-3 7 Tau e 1A 40 e ;
W 2 A P B ROS B INROST™ A= BB LR (A 3 [30]
SENEIINTE226 [ H97KF, FIFHO-1A1 HO-1. NQO! 0T B S AN A /MR 4 3
W14 2o NQOI %k : BRI S IR T RO R ik [36]
(PD) SPNALINI2AGIE ORBLIEG-OHDAIMIZ S oo o S ERHUS (7]

RtV




TN L RAE, FEZYEE AR 8 Bk,
P8 & SEN 1T ARSI & S 4Ed P e )
JE A ME R AL T IR SE R SRR, " T R gh ]
PR B AR B Qs IR 2Rl A i BB
3 REERE

& MM ER (SEN) My T AERHS 5 it 8T
AEDN 7, HEm P Nrf2 3l i & S 2R 2,
FEE T A2 R SRRt T BB 2RISR G . AL
IR T SEN FERA R POIEERIG . A4 AR5 . 2 b 25
Z B 28 R GEIE T AR LT . BTSRRI, SFN
0 L S Nref2 ixX— “ BT, Rt LJE HO-1.,
NQO1 SPrE LRIk, [F2EIHI P2 ShE, didsk
BRI RES i 5 R s s, SCEL T BT, Pk
FIEABRNZYEE R, X—“ 25N . Rat:”
PV RIS, ™ b T RARIE Bl 7R 5 45 i
B, toAE e H B IR E A TR B s e
P R AE T HIS S . B SRREI M SR
%, SFN [FFE N DhRETE & I IF & TERE T8
Ml 5, fEREE A2, Foy Rt &
PePE RIS ATy =X, BB 2 HE = SFN py2E R
BE . HR, BN T HARACEE A SEN B L
THZAIHE, FlanE S e . DK FLAL SRR Y
iz FH, AT LA 3 SEN Ab2APE A fasE . iR
PR EEARSER ST, Ak, B a5 SFN iy A4 5

- 478 - 5 Tk BB 2026 4F 8 H
gk
e fep i YHHT o S5t
= L1 B I EIN L )
el Keapl N ARBILTE, IR 3L BRI T [40]
N2/ ARE 7% 01 PR 2 S ) R
p——— HO-1FINQO! 51 k- F B HO-1. NQO! LR =R AR [41]
(MS) B I i 2 A4 y- 1 B % - - e s e e e e I
NRAEEHGEZL I WS ILPTT-1e(PaC PGC-1a SRR KIE B 2]
Nrf2-AREf3 B, 76 SR T 7 S N -
e T A, LT A 0 HO-1. NQO! PRI MIAIESSON
s TR o
o NI TR SRR RGNS TRAREITIAT . BIE o
(SOD)HHERSIN, LK IG DERAF=EATPIY it e bims] . SR Er ATP’LWM e [49]
et DRI R R s
SENFfiNr2 HH B 8335, B TNrf2 A L RN UGN
Keapl P8, JFHES S ANILRL 5 AREZE &, e Keapl . ARE W%”ﬂi;ﬁgﬁiﬁj%ﬂtﬁ 521
R UL M A M 4P 1 B ik A
et Nrf2/HO- 15538 i, B0/ NI B4 i i s 1k,
FHHO-1 L3, Wi/ T Pz soFN B SE T, LK HO-1, OGD 4R BBBIY LI [53]
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IG5 R, NQOI FIGS T-al 0kt 01 NQOL. GST-al SRR R A (58]
SENWENT2104% 5 (R ., S EUNE A , e
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