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Advances in physiological function of the 7,8-dihydroxyflavone
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Abstract: 7,8-dihydroxyflavone (7,8-DHF) is a kind of flavonoids. In recent years, 7,8-DHF has been confirmed to
be the specific agonist of tyrosine kinase B (TrkB) receptor, which can activate TrkB receptors and play an

important role in nerve protection. Moreover, 7,8-DHF has other functions, such as antioxidant, anti-inflammation

and cardiovascular regulation, and so on. In this paper, the physiological functions of 7,8-DHF are reviewed.
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FEAAAETOME WG 8. 7%, B3, K
RAGw 1EEYH. AR EY, 7,8-DHF
M Z FR IS B (tyrosine kinase B, TrkB) 52 14 [1)KF
SHEBENF], BEW S TrkB 324K, P2 AR BRI A
WA Mo 78 X i 2B AT P (M G AR E AR
IRRUEERWG ) 2 it 1 4 RS SE I
i #B K B, 7,8-DHF Jl i 45 ] T TrkB 52 4 i 4% #f
SOPER, 51T Y BRI (FlnsE )il
ZRE 1P m AP SE ) AP 0, FEARN, Fw
VR PEAR 225 FE K F (brain-derived neurotrophic factor,
BDNF) 7Ei & i, oI E#AE R T TrkB 524k, 5
EH R, FEEGE RN KRR A I, 91 RS
ST, AN {52, H T BDNF R
JE ek o B R e AN ZH 2R, IX {515 BDNF {1 IR
4N 2 3 T ARKBIBR . 7,8-DHF 22 15 Mk
T8 [ AT #540L BDNF 208 2454, I H B8 e i fix
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BB G A AT Ik A . PR, LA
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22~30 H I HR B RN En Dy Re B s E 4G
RRWH, LW A RS 7,8-DHF (5 mg/ke) )&
P A2 RE S B NG, [FRE, WE Mo
(1) 5 fith 45 K6 AV gk o] S P KPR R vy, IR X T
JAES N T N S BRI o IR PR LR
G145 J5 K 0 O R 1 R 3t A3 A3 R I HS A S I e
g, (B2, HAAEYHIAEE. SRR K
JE 1) SEOREORT e 23 5] AR T 5 (112 55 %
BT o g B A R B DR 2 R AE — ™ I B
W 1A 52 AR (immobilization on boards, IMO) 2 h,
£ 3 809 d I MEHAKIRE 22T 6e )1, 458
KIL, IMO X2 3] (e A RE 2 B a 52 m, (HiE
Kbl 2. 52 24545 . WM IMO J5 1 3 5 9 d FH 46,
£ RAE IMO 217 2 h fl 2 J5 8 h If 545 ¥ 7,8-DHF
(5 mg/kg), RENS B RO I RG2S g 2
HI45. S286% 0, 7,8-DHF REW% M35 ™ & 6147 J5
HHL AN T RS . Agrawal £ Y [ EEF B R
B, 87 d JEIsES 7,8-DHF (5 mg/kg) f5, 4Mi
JE G R REEH cAMP N & il A& A
(cAMP response element binding protein, CREB) f§ %
th, KA 1 43 (growth associated protein-43,
GAP-43) MR fkFh A& -3 AKPAEH RkEs, Hik
KNThe B B, Xl R I TrkB 2 A
RIEMEH . Wu 25 BTG RF5E 22 1, 7,8-DHF 5@ i
TrkB 32 44 S 56 4 i 452 0 19 Or 37 15 F 3@ id PI3K/
Akt {55 1E PR S
1.2 EIEEFES

AT TrkB ZAREAE 46 % ) h R IEE BAEH .
Andero % "V if 5L K W, 7,8-DHF 6 % B A5 12 1%
TrkB 52 &, M4 58 RUIE 0 3R45 A0 SRk B2, thRehg
G 7N B AE B 28 N (immobilization stress) Ji5 [K17H
B, A MR, SD HEM K RIS B AR
TCZ RN ZUE S B8 JILE 25 H BT B B IEAK, FEH
JL BDNF. TrkB /4 2 LB R K P K. 2
£ 24 FLueI, R AEESS 7,8-DHF (5 mg/kg) 2L
4 J, HONFIBeS). AR AT Rk A,
DU S JURRSC B BR (1R IR IR a7 Yang 25
IR AL R I, 48 MK-801 A [F) S f 43 ZL0E Bl 5
W, BEJEESE 7,8-DHF (5 mg/ke) 14 d J&, fRRILIY
TrkB( H7 25 Y515 A1 Y816) &1 n, JrEEH T
Wi 4l B AME 5 8 15 2R H B4 (extracellular regulated
protein kinases, ERK1/2). 5 &5 [ ### 11 (calmodulin-
dependent protein kinase II, CaMKII). CREB #l
GluR1 REEAEH . BAh, W5 5 film] 28 14 B 2 4

ANt i 25 it = W I K <3 ol [E| TR VAR B - o B
T 7,8-DHF 35 PE, X H T EM, REE O
IR I 1A fie 0% o 25 oA A 5 L ) K ST 2 A e S
6 b B W) 1) R B 1 (immobility), &I, 5 X
TrkB WOE M. X P E A W] e fE N & F 4
PR (BLIEIARAE ) AR R B2 ™
1.3 #MEFRITHER

AR, PR IR AT PRI 1 R 3 26 R i
5 Ji 3 5 7,8-DHF B 4% 0T /) B 9 TrkB 32 44,
PO N VIR 51 S BRI, PR R X A BT T R
F L 4 AR sh s A w2 AR 47 7 e Sconce
2 U0 (R SUAE S, 7,8-DHF fig s B £ UL e p 4
JCE, JF HReWEH ok MPTP /)N R ) ia
B .

FEB IR 9 18 B9 SXFAD % L H RS o, 3%
28 10 d JE s vESt 7,8-DHF (5 mg/kg), 458 KM, {E
Y R E i, 7,8-DHF GE5 (i SXFAD # 3 [A i
(7042 8 55 #2 & . SXFAD # % [H] & i 9 BDNF,
TrkB 2 /4R LR R {b K S4B B R B4, 7,8-DHF fig
5K & TrkB {5 5 /K ¥, H AR P Y5 1% BDNF
7K. [, SXFAD /NER B- 43 WA B (B-secretase 1,
BACE1) /KP4, F5| kR FEIK -p (amyloid-B,
AP) 7#4:. 7,8-DHF [HWi T BACEL [JRIA, HFEAIK
T B2y C A (C99). AP40 Al AB42 /KF-. thAh,
72 IE % /N Y, 7,8-DHF £x 5|2 BACE1 ik [£1K,
7 ] BDNF-TrkB {5 5 %) T 1§ BACE1 34 /K-
AR EEN, XK FRAR T R 7R i BRI 1 A
R M. Zhang 25 M B HF T R BT, KO Ok
7,8-DHF (~5 mg/kg) [AIFREME 0T SXFAD 3 ] i
1) TrkB {55, Jf HAMi A Dl EJEAREE IR I A
2o, 7,8-DHF e %t AB % T 1155 14 i 21 - 47
TER, FFOERER R ST R AR K A . il SR
JEM A Te e Bk, BEIEVESS 7,8-DHF (5 mg/kg)
A FE RE e 32 = /N BRZE K IR B g 7, X5
7,8-DHF fiti#f CA1 £ 0 St i > e 7 {g
JRERIBH] IR P 5 2R 73 6 SE TR B, 7,8-DHF ik fE W5 2 5
SRR Bz B M. LR R R, 7.8-
DHF X B] /R i B R Pk 2 0 #8 B AR

B RFZE A1 (Rett syndrome, RTT) J& — Ffi f 8
RORE HHEMERN, FEHTHHEML CpG 45
5 2 (methyl CpG binding protein 2, MECP2) &[]
RABG| &, FEIME. FHERE 7 EEER,
FERm M. Mecp2 2845/ B PN BDNF 7K1 %
i, 45 1 1 i Bk AN ik 2% 55 BDNF 43 531 o 3k 9 12
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Mecp2 RAZ/NRFIRFE. RABNRWY 5, K 7.8-
DHF (80 mg/L) FF&m N KK, & H/NRAE
BRWH 2~3 mL, BHEZWILT: . SRR, &K
H & 7,8-DHF /K f] /)5 (R 75 i 2 25 38 0, [A] I,
7,8-DHF ZH [ /)> U B B AR D, 1 22 248 A 1 K /)
Hm, AFEEshigaE. s, ROH S 7,8-DHF /K
/N BRI AN IR IR B S 53, W SR B IR
BRZK o RE H AT HALRIIEAE 2, (272 7,8-DHF
W hE e RTT kSR 1

JULZE 45 % 5 B8 I 2 5 10 A (amyotrophic lateral
sclerosis, ALS) t4& —Fh LIz 2 #h & o B 2k oy 32 22
FRAE R A 2 R AT M, BG4 T 7,8-DHF
(5 mg/kg) AEWE NS L 2 A ALS /)N BB 132 Bl
FEEIR, IREFPEBEIZSIM A TR, 4R
mﬂi [16]o

AMA RN 4545 (traumatic brain injury, TBI) ££4%
AN RN BE 0 UekoR S RE R . I8 s v 4 7,8-DHF
(5mg/kg) 7 d REHE A RLEAK TBI 52 19 5 firh ] 98 4
bric 25 F (CREB B2 {1 GAP-43 I 58 fil i & 25
F -3) R IAM TrkB BERR /K. BbAh, I w] LU
TR AR, FFekicizahae Y. Chen & 17
MWt FE B, 7£ TBI {i%5 7 7,8-DHF Gef% [EAIC A
5B AR R A MU BE T, 7,8-DHF BB 4% X 25
PR A R D B R B R EH, X —1EH
i E BDNE-TrkB 15 5 38 4 58 K o

2 7,8-DHFRY/LIME AT ThEE

HH A B AEERT TR LA BRAE I 55 0 i
ThRE VT 77 H#0A =ZAE A ", Huai 55 = 9 %
KWL, T e BMEN MG, 7,8-DHF #RAE 57
AR b 5| S 2K R ZR (phenylephrine, PE) Til
W4 1R K BRI = B BKIA&T 7 . 2 ) EC50 75 31 5
24 pmol/L 1 104 umol/L, 3 B IL&F 5K 1 F #8701k
WA . TESEEEN M, I NOS BH B N-
T3 -L- F5Z R s (Nw-nitro-L-arginine methyl ester
hydrochloride, L-NAME). 1] ¥ 14 & 4 & 3f 14 i
(soluble guanylyl cyclase, sGC) FHWr 7] ODQ Fii i &
M4 )5, 7,8-DHF [ UL &7 5k A H B 20885 .
AL Tt L BT 75 M| e 3 5 V5 A FHELIKT 7,8-DHF 1) 1ML &7
sKAER, W] 7,8-DHF [ & 5K AF FH A T NO-
cGMP Ji i, SHIFIRR TR MAEL N B , 7,8-
DHF ] R 1o 417081 Jf Py 95 R JSOR 0 ] S5 A 51
N R IME & K. #8245 T 7,8-DHF (10 mg/kg)
2 h JERefg 5] g SHR 17 7k & B MERRAC, (R

A5 IR BEACAE A 2. R #FIkVEST 7,8-DHF (2.5
mg/kg) AEAEAE 10~20 min PA o Y04 i AN &F 5K J 45 2
F kR,

FE R SR A E R A B, BRI E S 7,8-DHF
RENS 2 2 PRI 2 DU RESR AT 20, /D RS T AL AT
MM T X — R EI AT e B T A
oL BrAL RSO R .

3 7.8-DHFHJTELIER

Zhang % P17 K8, 7,8-DHF 5l & A A&
A1 T DNA 45105 A (R4 E . REf8 B AR o
S0 K% 5> 2L, BRAIG sub-G, 4H &, J%/> DNA
or%4, HARYE R @ ] AL A B
T-. Mb4h, 7.8-DHF 0 DL & H #lS B (protein
kinase B, PKB) Akt 1X — 325 5@ ¢, PI3K ( iy
Akt) )55 LY294002 A& 4% 9% 55 7,8-DHF [ -5 F
o BUbHEDN, 7,8-DHF i it & R 40 A ROS 14
5 Akt 5 I T ORI A . 75 NIRRT A i o
7,8-DHF i i ##7% ERK Al Akt-Nrf2 {5 5 i % 5 #2
HO-1 iR X0 S N U B A AR Th g
TE 1 Jis 5% 0R 400 i 92 40 il & HN22 #1 HSC4 1, 7,8-
DHF R % #1 il 4 i A K IR R T4 Rt iR B
(specificity protein 1, Sp1) 15 40 i & S F0 4051 H
TR ARVER, M 5] A E T =,

T OGHR AN 20 98 o3 Hh 350 2 SLAL DR o 24
ZH i (retinal ganglion cells, RGCs) A2, T3
EH T 20 B 1R D% 2 1 A B RS AT SR I . AR R
B35 19 RGCs Al RGC-5 4 i, 5 (1 BF 7% oh #8 % B,
295 T ANFERE 7,8-DHF AbPEJ5, 7,8-DHF R A
S5 Hb T 7 200 P 2 7 25 1 AN R Ak S 5 R PR T R
MMIFET:. AL, 7,8-DHF R8I0 i il o 48 fh 58
OY AR SRR AR R P, TR D HT-22 41 R,
7,8-DHF i BE % 1% 0 4 14 b o) 470 48 20 IR 5/ 1) 4
N . tnRTRTIR, 78 7,8-DHF f3 2 4745 4 I HL
#lwt e, 7,8-DHF 154 TrkB 2k Bshi & 514
RYh KRG (AR, HT-22 40KA
TrkB %2 . 3t — 25 W 50 F 52, 7,8-DHF ¥4 jin 1
HT-22 4 A B H IR, I BRI T &R
5|2t ROS (1724, 7,8-DHF A8 5 Hiid AL A
A ZEME 5 S8 T-. Kk, 7,8-DHF 1] LA
W R PR B 2 R R

4 78-DHFHIIIKIER
Park %5 ™ #f ¢ 7 7,8-DHF 7£ fig £ # 4b 3 (1)
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RAW264.7 41 il & 4t % 4F . B 7,8-DHF &
HFRCAR 2 HE 5 1 2E 1T NOL PGE2. (141
A28 IL-1B ()53l & o 33— P HIAH FL ik Sk, 7,8-DHF
et B W A0 s 22 B 5l R i) s 2 B — AL A A
(inducible NOS, iNOS),COX-2 F1IL-1B [ 41k o Hh4h,
7,8-DHF 1 [#AIC i 22 08 51 2 (A% i s IR «B (1381
i, JEHIH] MAPKs BB 1L, 278 7.8-DHF A A
B P R AE . 72 22 R BV2 /N IR 4
M, 7,8-DHF [A4 38 i #05] iINOS F1 COX-2 7] e
NO 1 PGE2 B¢t = /. b4k, 48 1 4 i IR 7
TNFo, Al IL-1B tH4 ). MAPKS IR ER 1k F FH 5]
FESZ B4, X —45 /KW, 7,8-DHF L2 5/
J2 J5F0 £ J ) R0 R o 2 3R AT P i AT B — e IV E
HITIER P

5 7,8-DHFYHiE5EERA

7,8-DHF 7E A 5 A% 41 i 1 1755 40 Al & (U937)
o B B A . 7,8-DHF IS 8] AH 5% P4 1 40 4]
U937 A R 385, =2 440 & B m) G, #,
I H AR ST B

6 7,8-DHFRYEh1EF

7,8-DHF ¢ 0% s LA 1 (1) TrkB, AT 55
M2 LA Z 18] A5 B3 BT 200 mg/kg 7,8-DHF
LRI IR SR AT T 3, L REFR R AR 3t
AR LR v 45 P 2 e g g /K7 B2

7 4EiE

Zi bRTi&, 7,8-DHF B A fHAR IR0 59
AHE 2 7 AR D RE, UHR L R4 R
Ve %52 7. 7,8-DHF G654 R Hh 7% BDNF
VEFIEH, MY Uk e84 e ™ T
7,8-DHF C. &AM N4 R 48 h 50 43R AT V0 Al
B LS M GG R 25, R, 7,8-DHF 3L
i AH 2% Th g B0 78 SRR A AN AT 2, i 7,8-DHF
(24777 . 7,8-DHF X} 1 fig i g (g 8 35 76 . 7.8-
DHF 7E4R N ARSI 4545, X SeRlf Fe g £t — B HES)
7,8-DHF 1l AR N FH

(& £ X #]

[1] Jang SW, Liu X, Yepes M, et al. A selective TrkB agonist
with potent neurotrophic activities by 7,8-dihydroxyfla-
vone. Proc Natl Acad Sci USA, 2010, 107: 2687-92

[2] ZengY, Lv F, Li L, et al. 7,8-Dihydroxyflavone rescues
spatial memory and synaptic plasticity in cognitively im-

(3]

(10]

[11]

[12]

[14]

[15]

[16]

paired aged rats. ] Neurochem, 2012, 122: 800-11

Andero R, Daviu N, Escorihuela RM, et al. 7,8-Dihy-
droxyflavone, a TrkB receptor agonist, blocks long-term
spatial memory impairment caused by immobilization
stress in rats. Hippocampus, 2012, 22: 399-408

Agrawal R, Noble E, Tyagi E, et al. Flavonoid derivative
7,8-DHF attenuates TBI pathology via TrkB activation.
Biochim Biophys Acta, 2015, 1852: 862-72

Wu CH, Hung TH, Chen CC, et al. Post-injury treatment
with 7,8-dihydroxyflavone, a TrkB receptor agonist, pro-
tects against experimental traumatic brain injury via PI3K/
Akt signaling. PLoS One, 2014, 9: e113397

Andero R, Heldt SA, Ye K, et al. Effect of 7,8-dihydroxy-
flavone, a small-molecule TrkB agonist, on emotional
learning. Am J Psychiatry, 2011, 168: 163-72

Zeng Y, Liu Y, Wu M, et al. Activation of TrkB by 7,8-di-
hydroxyflavone prevents fear memory defects and facili-
tates amygdalar synaptic plasticity in aging. J Alzheimers
Dis, 2012, 31: 765-78

Yang YJ, Li YK, Wang W, et al. Small-molecule TrkB ag-
onist 7,8-dihydroxyflavone reverses cognitive and synap-
tic plasticity deficits in a rat model of schizophrenia. Phar-
macol Biochem Behav, 2014, 122: 30-6

Liu X, Chan CB, Qi Q, et al. Optimization of a small tro-
pomyosin-related kinase B (TrkB) agonist 7,8-dihydroxy-
flavone active in mouse models of depression. J Med
Chem, 2012, 55: 8524-37

Sconce MD, Churchill MJ, Moore C, et al. Intervention
with 7,8-dihydroxyflavone blocks further striatal terminal
loss and restores motor deficits in a progressive mouse
model of Parkinson's disease. Neuroscience, 2015, 290:
454-71

Devi L, Ohno M. 7,8-Dihydroxyflavone, a small-molecule
TrkB agonist, reverses memory deficits and BACEL1 ele-
vation in a mouse model of Alzheimer's disease. Neuro-
psychopharmacology, 2012, 37: 434-44

Zhang Z, Liu X, Schroeder JP, et al. 7,8-Dihydroxyflavone
prevents synaptic loss and memory deficits in a mouse
model of Alzheimer's disease. Neuropsychopharmacology,
2014, 39: 638-50

Castello NA, Nguyen MH, Tran JD, et al. 7,8-
Dihydroxyflavone, a small molecule TrkB agonist,
improves spatial memory and increases thin spine density
in a mouse model of Alzheimer disease-like neuronal loss.
PLoS One, 2014, 9: 91453

Bollen E, Vanmierlo T, Akkerman S, et al. 7,8-Dihydroxy-
flavone improves memory consolidation processes in rats
and mice. Behav Brain Res, 2013, 257: 8-12

Johnson RA, Lam M, Punzo AM, et al. 7,8-Dihydroxyfla-
vone exhibits therapeutic efficacy in a mouse model of
Rett syndrome. J Appl Physiol, 2012, 112: 704-10
Korkmaz OT, Aytan N, Carreras I, et al. 7,8-Dihydroxyfla-
vone improves motor performance and enhances lower
motor neuronal survival in a mouse model of amyotrophic
lateral sclerosis. Neurosci Lett, 2014, 566: 286-91

Chen L, Gao X, Zhao S, et al. The small-molecule TrkB
agonist 7,8-dihydroxyflavone decreases hippocampal new-



eyl

7,8- —FRFE SR ) A B D REWT 7C HE R

785

(21]

[22]

(23]

[24]

born neuron death after traumatic brain injury. J Neuropa-
thol Exp Neurol, 2015, 74: 557-67

Je HD, Kim HD, Jeong JH. The inhibitory effect of eu-
patilin on the agonist-induced regulation of vascular con-
tractility. Korean J Physiol Pharmacol, 2013, 17: 31-6
Zenebe W, Pechanova O, Bernatova 1. Protective effects
of red wine polyphenolic compounds on the cardiovascu-
lar system. Exp Clin Cardiol, 2001, 6: 153-8

Xiong X, Yang X, Liu Y, et al. Chinese herbal formulas
for treating hypertension in traditional Chinese medicine:
perspective of modern science. Hypertens Res, 2013, 36:
570-9

Huai R, Han X, Wang B, et al. Vasorelaxing and antihy-
pertensive effects of 7,8-dihydroxyflavone. Am J Hyper-
tens, 2014, 27: 750-60

Wang B, Wu N, Liang F, et al. 7,8-Dihydroxyflavone, a
small-molecule tropomyosin-related kinase B (TrkB)
agonist, attenuates cerebral ischemia and reperfusion
injury in rats. J Mol Histol, 2014, 45:129-40

Zhang R, Kang KA, Piao MJ, et al. Preventive effect of
7,8-dihydroxyflavone against oxidative stress induced
genotoxicity. Biol Pharm Bull, 2009, 32: 166-71

Ryu MJ, Kang KA, Piao MJ, et al. 7,8-Dihydroxyflavone
protects human keratinocytes against oxidative stress-in-
duced cell damage via the ERK and PI3K/Akt-mediated
Nrf2/HO-1 signaling pathways. Int J Mol Med, 2014, 33:
964-70

Lee RH, Shin JC, Kim KH, et al. Apoptotic effects of
7,8-dihydroxyflavone in human oral squamous cancer
cells through suppression of Spl. Oncol Rep, 2015, 33:
631-8

[26]

(27]

[28]

[29]

[31]

[32]

[33]

Gupta VK, You Y, Li JC, et al. Protective effects of 7,8-di-
hydroxyflavone on retinal ganglion and RGC-5 cells
against excitotoxic and oxidative stress. J] Mol Neurosci,
2013, 49: 96-104

Chen J, Chua KW, Chua CC, et al. Antioxidant activity of
7,8-dihydroxyflavone provides neuroprotection against
glutamate-induced toxicity. Neurosci Lett, 2011, 499: 181-5
Park HY, Kim GY, Hyun JW, et al. 7,8-Dihydroxyflavone
exhibits anti-inflammatory properties by downregulating
the NF-kappaB and MAPK signaling pathways in lipo-
polysaccharide-treated RAW264.7 cells. Int J Mol Med,
2012,29: 1146-52

Park HY, Park C, Hwang HJ, et al. 7,8-Dihydroxyflavone
attenuates the release of pro-inflammatory mediators and
cytokines in lipopolysaccharide-stimulated BV2 microgli-
al cells through the suppression of the NF-kB and MAPK
signaling pathways. Int J] Mol Med, 2014, 33: 1027-34
Park HY, Kim GY, Hyun JW, et al. 7,8-Dihydroxyflavone
induces G, arrest of the cell cycle in U937 human mono-
cytic leukemia cells via induction of the Cdk inhibitor p27
and downregulation of pRB phosphorylation. Oncol Rep,
2012, 28: 353-7

Mantilla CB, Ermilov LG. The novel TrkB receptor ago-
nist 7,8-dihydroxyflavone enhances neuromuscular trans-
mission. Muscle Nerve, 2012, 45: 274-6

Paya M, Ferrandiz ML, Sanz MJ, et al. Effects of phenolic
compounds on bromobenzene-mediated hepatotoxicity in
mice. Xenobiotica, 1993, 23: 327-33

Du X, Hill RA. 7,8-Dihydroxyflavone as a pro-neuro-
trophic treatment for neurodevelopmental disorders. Neu-
rochem Int, 2015, 89: 170-80



