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1 BDNFRIZHISThEE

BDNF Hy 247 PR IERAL Y, J& Barde 55 ' F
1982 45 1 Yk DA i v 0 B 0 e ) — P B 1
DR H: B A 0k 2 R RE S 1 E XS IR IR T AR A2 1 A K
W, s mE g KE T (nerve
growth factor) MY 5 — Fh i 8 R AW+
BDNF FRZAEMZTC " M " &gk
R SV RN S = 0 RS ) R S0 S L By
TG, BDNFEREZRE, NN TE RIS
B i A J5 BDNF  (pre-pro-BDNF) , iX J& — Fl
SESIRFEF)” . CRIARKIE” HRERIX BT 2 A
(EE R BEJS, A5 BDNF #5432 % 5 R 5
e, “fFE KT sk U E A ik BDNF R4
1 (pro-BDNF) ; pro-BDNF 7 £ %5 fiff ol 3t i 4 )&
HEAMER T e —2L o0, 52 A B BDNF
(mBDNF ),

BDNF/EMZEE . 2#2] . idie . ZEfmml
B TeAAG S 2t f b R HEH . (TR
W& H, EAPMERX: mBDNF Hil pro-BDNF,
WU TE D ae MR FHBLH b AR 7E 35 22 55
mBDNF DL “ RGN, RS E R =ik
TrkB 254 G AR e LS 3 3% (phosphoinositide

3-kinase, PI3K) /% 1% & B (protein kinase B,
PKB). #Z ¥ «B (nuclear factor kB, NF-kB) Fil
W FL ) AR R 1 (mammalian target of
rapamycin, mTOR) 4 Fi#5 7 iE K, fRitfgoo
ARG . SRSl AT S | R R 2 PR A S S
Fep oo MM AR ™, M2 F, pro-
BDNF £ 5 M RFER T (tumor necrosis factor,
TNF) ZARFER 5L p75 2B 32N T 24k (p75
neurotrophin receptor, p75NTR) %54, i FM4&
JUIHT-FNZE fliE 5y o, Bksh, BDNF ANUEH T
TR ARG, 82 5E N2 R
BDNF 1] 35 FHUZ AN AN T 400, 815 Sie fno¢
JESNV o FEEEE LA, BDNF i o B B iR i 1k
HY % [ ¥4 ¥  (adenosine activated protein kinase,
AMPK) Sl B A 1 e AR, MIXH RS AL
MAEDIREr~ AR, TR, ENETIA
BB, M Bl T Asfh, s aRi, MAH A
J&i -39 pro-BDNF ¥ J& ¢ v, 0 A 4F 3 00 LA
mBDNF JF "7, 2, BDNF MUEMZ RS T
RN, &2 5% % SRR
pro-BDNF 1 mBDNF 7£ A~ [] (14 25 B By B faod 7 h
& HEAARFYIEE, gRFME XA RE .
HidizEzeEE (F1),

f

A B
[ ]
i
& R
pro-BDNF
p75NTR

!

P HA T TS e Y

PEEAMBR AR . SR, AR A S

Fig.1 Structure and function of BDNF
E1 BDNFHIZH5INEE
BDNF: i 45 #£ K F (brain-derived neurotrophic factor) ; pre-pro-BDNF: Ry JFIR M 288 32 A F; pro-BDNF: it mh4 s
FER T RIAE T ; mBDNF: R EYEM 208 J5 R T p7SNTR: p75MIZE 35 R TZ21K (p75 neurotrophin receptor) ; TrkB: &% R i it}
ZAKB (tropomyosin receptor kinase B) . A<[EK fiFigdraw# il (IDTYPPPcbbbf)
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2 BDNF5R§HERER X EE

BDNF i izf Z FpHIL i 857 4 B AR R e . 7
AR ZE R G6 T, BDNF A4 T Fofid o i DA
A B SRR 1A A S g, AT i fig d A
AN RE; FESME A, W VR T
REMFAZ. MBI EHL, RIEREERTT . 4EHe(C
FRSIHE A 21E 5 . BDNF 2558 i) 4% NF-
kB. TrkB. PI3K/Akt %55 S, KIFEHLRAIEN]
FHEEA DI REIK R, ATFE RGeS L s
e (K2).

2.1 BDNFFT5 AR 51
2.1.1 BDNFi T ki R AE

T Fe A e A A S B AR A X, A]
3 A JER T R RN 28 Jo KT I 1 ORI g
#eo NEMES S BRRER (high fat diet, HFD) A{F
HF IR YIRERERT, B IESRE R NP SLALAAAR 5
A5 REE A ', BDNFYE ML - iE 5 A
T, TP i S0 A e & 2R A R 5 %
S, AT SREAAH RS IR, IR T BiK-
ER-Y LR ThRE, DIERRRe RIS b s
WA TAl 2 A IFSEERW], HFD% S TRIM67
PR o B P /0N B e i BROGER IR (agouti-
related peptide, AgRP) # £ JC ¥4 1% , BDNF
mRNA 35 TR, IFE— DI F il 98 5 F A
7 B2 BEHAYTI, T N BDNF KF-Tt i,
T 5 BRAZ /N T A AL BT 9D Toll A2k 4
(Toll-like receptor 4, TLR4) Ml H v &
(interleukin, IL) -6 ik, VK& T JERT R A EK
% (proopiomelanocortin, POMC) ## £ JT 7 ¥
M AE S /N RAAE K 2 iR R, &
fEEF1 (CX3C chemokine ligand 1, CX3CL1) 5
H 2% K (C-X3-C motif chemokine receptor 1,
CX3CR1) %54 J& vl i BDNF-TrkB 15 *5 i #% ,
06 A J8g 2R %8 [ o (tumor necrosis factor-a.,
TNF-0) FI1IL-6 mRNA FEik, WM& HFDiHFSH T
Fefl 4%, JFRERE/NRARETTA 2. Queen
& )R B AR G B BDNF JE Ry Pk, % T3
IR B ARt B I A IR R A S R - R 25 B AE
(Prader-Willi syndrome) /N5 Fr i /)N e o 4 i 1ok
JEVRTE, JF TR TNF ., RERE -0 w) 4 5 L [ 88
(myeloid differentiation primary response 88,
Myd88) il C-X-C )7 #afb N FZ k3 (C-X-C
motif chemokine receptor 3, Cxcr3) 25 RAEAH KR

MR R, R EGE /N B B AT R .
£i 1, BDNF Al i 2 Ff A B AR T i 22
i, ARFEAUAICES S NI S AR A
2.1.2 BDNFH 1SR R AE

IR UN (SR E o R I TR VN SIS OB S
iIX., HL D RE & B 4K BDNF /K7 ¢, K M HFD
AT R NEHE, [F IR AT A R ae 2, —
Ji W, HFD w] b 8 i 5 XA 1L BE 2
(cyclooxygenase-2, COX-2) F1 §{j %) i £ E2
(prostaglandin E2, PGE2) 7K°F, fi£if TNF-o. IL-1B
K IL-6 B Jik, il BDNF 3k *5 55— J7 i,
HFD iS5 CA1 X . CA3 X 54k (dentate
gyrus, DG) /NRBTAHRLSG , {2 IL-1B M 3z
& (interleukin-1 receptor, IL-1R) ik, &
iE SO, A0 /N A (a2 ST IC I RE Ty B B
X Bk, BN SR Y 2 ) S i A
FHies BDNF /K-, il iRyt #2 . s sHay7 )
R/ B A A P BDNF #35, Jl% HFD i 519
RAENE, B/ NEOAHITIRE B 290, anglrg
1T (10mgkg™d™) AJ S BE I H RB TelF 48 &
FH  (cAMP-response element binding protein,
CREB) -BDNF {55id@ i, fedtH T iirm e
JE G AL B9 5 H ¥ 1 (mitogen-activated protein
kinase 1, MAPKI) HEDHFIKIERIHE DA JAE, ¥
5 HFD 175 5 1/ 5 Ak, 5 A2 oeEk
g B BRE T TSN S {A BDNF K-, g R
RERAS, WU TEMAEBES R, $R e/ RS () )
FCIZEe Sy, W FEIEREAT N B, £5 1, BDNF
A HED 755 1 ¥ B AR SRAE , {2k > Fligde
2.1.3 BDNFiH 5 Fi &R R BT 9 AE

FITAE P R o Rt i ) B A R o0, (e
WEmPGOAFIYIRE (PATIIRE) . L (RS
W) LAt eAt o (LB AL ) o
RAFEHEZNER] . ImIROTFERY], HERERATEIR R 5¢
H BDNF K-V 8 2 FEAR, H5HOAFIRE ) T R4
K SRt — LR, RIS ES R
FANHIATAR B B BDNF 1k, % SRR ELR
R | FEAE ST I . BT AU RE ) T
FALAZ A Z 45 P GE R, —Jr T & HFD
i it I BDNF 5 TrkB 52 (425 &, i il CREB
MwEIR AL, 20 PFC YA DhaEE >, o) — e
HFD 4 #0% 7 TLR4-MyD88 {3 51 %, £ i#F NF-
kB. TNF-a. IL-1B %2 RINF KT, JF5lk
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i PN R R B COX-2 B, B SN R AR AR
JERIIAREEA T A L it 45 T 3 A JCiR YT TR E
BDNF 5 TrkB 52 1A 454, 1% Akt/PI3K-CREB i
B, BN IEYE BDNF A BUEE M ORE, dE itk EiA
AL FRE AR T M P, BDNF A i i
TrkB {55 53l #4101 il HFD 75 5 (19 PFC 48 I &2 H:
P IIRE .
2.1.4 BDNFJ N TRAE

WG FrF R AEREZ ], g . i R A
RELE A Horp, IR Y 55 DRI A 2 A 5T 4
T EE R - Bl A AR AL
SN RPN X . — 7T, HFD i S 1)
YERE IV ] 38 L R £ EL R RE 2 oTT M, BEIRK
FlRTEd, FELEIRESE, SENIAXEY)
KA RN s 55 —J5 T, HFD S MiE R IE ,
FEIEE “F-Mi SR A A T R Y B
BAT R BARC AU, IR 55 X AR
HOA% ¥ BDNF BE A% A3 20 08 19 R 5 K&
fig o, (U HDE AR E A T R AR IR AR R T ik L 1)
REEEA M A . SR, AIAE A H At sh ) A
NI — ] BEAIALHI S T J1EdE . FAR/ N U
M o X R/ N BT 4 A0S , TNF-a, IL-1B A IL-6
JKFFtE, BDNF Rk, 38 5 V5 /N i o 24 i
IR CRIBEFE R PLX3397) fE &k R
ABEEAT Sy, ELIE MY 35 X BDNF mRNA 357K A
T e BeAh, BEE TR T AN AR
R BDNF ZKF TR, {H U2 51 B 5 19 R AE 2
NS AR, R R TSI AL R S K R A
ZINSE T 240 R R TR G I 2 ML S SRy 1 5
IR TR Y & AR Y 5K . A 2k
KRR R 2 AL RS F 0, {HK % B BDNF
B AR 25 5 Y X I G 25 SRANR] ) B R v
REE s 2 (R FAE 225, DI ER N R AR5
HANE FBURALE RS . SRR EEEE R
BDNF A #55 HFD 75514 B0 4 55 DX RN PICRAZ 8 i
R BGER T AR ETIRE, 1 IR A SRR,
BDNF n] g kA EH, it — S oEiEss.
2.2 BDNFiETMNERGHESRAE
2.2.1 BDNFIH I HAE S AE

HFD A7 5 0E B 20 =i L S0Pk i 3 0
IL-1B F1 TNF-o S48 % B 17K T+ i %, BDNF
FEFREARIT K S 2e T o R AR . shiftoE
F W], BDNF K& [ bR K BRI JIE = 6 38
BDNF-TrkB {55 546 308055, FAEARICIRE S T R%,

B e 73 112531 3 101 = R L1 w4 51 05 AN 9 R
F5Y Bor, BT RS PR RS B P RF%  (non-alcoholic
fatty liver disease, NAFLD) #8445 /¥ Ifi.7& BDNF 7K
P FIER AN, H5%p " ERE 2 R EIEMHX,
$E78 NAFLD 5 208 # 1L BDNF (A2 in 527
I HH L 7] BE 5 BDNF A S RAE WA K [H
SRR I, o A TR SRR TR
Jii 4 BF & (non-alcoholic steatohepatitis, NASH) ,
RS . RAE SN LA B[R R B 1Y)
HF£F 44k . 2023 4F Ichimura-Shimizu %5 ¢ & ¥ i
& BDNF 7£ NASH s ¥R (g JH 5 EH , %58
KB, BDNF I/ NRAFIES K, BieaEH,
/NI H A AR, AR A, Ik
SERBEEAANAF AL, 2R ERE AR 5 NASH R E 1)
o BRRAE AR Bl i A AT 2024 4F- & A
Kgiibh, F G A T 4 A BDNF 7 NAFLD F
NASH H A JET/EH , 3% BDNF #4520 12
TN EEZNSH T, RENAIEE XN,
BDNF 7 IS5 1 AN [ B BEFIAR [ S 56 ) 4 A5 7
TYIfeRIEMER, (. BDNF 35 PRSI S 0E i
N T LERLTR MR e A B B, {75 = S sk 4 s
T HIR AR
2.2.2 BDNFR G4 EUSAE

NEWFHLUNUERE AR B, I HAT Nl
AGREVHTTIIRE . B W20 A R L (A Az 4 i 2 g
i LH 2 G e AR R Y = ZE A T o5 o FERE I A SR it 72
o, F AR T 440 (white adipose tissue, WAT)
M1 AR 5% B W A AR R S T M2 B R B
Wi 2 A, BDNF 7E WAT )z Kik, S5 15
17 A8 B 5% i B PR, — TR LN 2 BDNF
Val66Met JE K 22 2 1 S Wil o8 s, 5 B A B/
FURH b, BDNF Val66Met 5 [H] % 78 /N L 52 WAT
R LA, A BRI RAE RN %7
BDNF SR EERSIGYT /N B G 5 20 M i Asi s, 1
JBe v o R LA K I R LY WAT H IL-18 #11 IL-6
mRNA F k7Kg 2 TR (RGNt — 20
N, 4T AMNEYE BDNF JIlECAT £ M1 Y g4 i
] M2 R0 W 20 Jf e Ak, 4l IL-1B 1 IL-6 42 R
HFari ' Bz, k55 i BDNF /- S5 Bi
LA GAE R WAL T iEdE SZ 8, (A48 Z X} BDNF 7
Zad R A 55 554 VR F STRR TR ABIFSE o
2.2.3 BDNFH 1 izl 4AE

WA RAS SRR i & A AR R A e 5 )
KR @, HFD ML R E RS T4, 51k
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Ji7 38 A& RE , 0 A R R AR (L BT JR Pk v ER
g L A AR L DA SR TR T SRR Y
KA AR RTITIIE ) Wos, 12§ HFD 55
KRG astazZ i, SmaER BRIk
YA, IR B B R HRE IS, AL
il AT 55 BDNF ¥4 5 738 25 S WA G Ak
7~v, BDNF Al i 5 738 0 R g0 F 4 R A
AR S E N 7, —J7 T, BDNF 4%
NF-xB il , PRI R FIL-6 KK, WlZEin R
it ', %51, BDNF ] [ 425 TrKB 2 1k 45
&, WS A4 TNF-a, IL-1pE A ERE,
55 i BRI REAH DG B I ek, Wn'BR A%
FE 1 (zonula occludens-1, ZO-1) FlIMH & HEH
(occludin) , TPk 52 I 38 o s 0 & P el A i 1 AR
iE R Bz, B REIFER], BDNF#
JEVET A BB IE BRI R VB, RRTFIRA

PR AR RAE

fERTICAE “Pa-lk” b g SR AL, R
PRSI I B TR R LB R
2.2.4 BDNFH T E#NLRAE
BSR4/ E BDNF O B2 48 E, 7E/Cil
FGEAE KN 5 h S . — T f 17 646
24 BB AT T 2R B, R ILE 9 SE B AR
WA B = T IR RIS R, $ORIERE A A
W ZWAERWURE 3 7Y, O EHL AT e 5 AT
JEE I RGP R TR T e 2B
SAREFECE BN F B RGN, G iR
FEAK, XA R R BONA BT 3 TR . 3
WP — 458, HFD 75 AL /N BUHE A7 L2
R AN, AR SO R, LA
WUPA B Ff A DG I B 1 iT e ik T, BDNF 2 3Rk
TR RS AR B L BDNFREA S,
SR B 1T LA 2 5 LR P AR AR DG Y - s

A AR JERE

A BDNF-TrkBil %

A F IR k- W b
VIR R AL iﬁ%%%%ﬁ
V (RAHF AR
VR AT A v RHT
MBI E WY A M2 7
TR A D e@ +?m§§%z P M2 2
4 CREB/BDNFiE#% W A L
* Nl b o ) Py
*%iiﬁ% o B LU A
el o HHE T ¢ *
W SRR - M oo
L ~ A T TR
= A B ERIALL R
i mra o—e| b SAAMBDNES}
A BDNF/TrKB/CREB;l VAl
e v RAHT
VOASIRERT . AR RIASRE 7
AT
y T - A it e S e
ZYSaNA T .
RN W NE-«Biffi %
el - v it
AN
v s T
¥ ST

Fig.2 BDNF mediated regulation of central and peripheral metaflammation
E2 BDNFiE 5 iR F05ME 1% 2
BDNF: MiEME#ZEF: AT (brain-derived neurotrophic factor); TrkB: M&ZMRIXEFZ1AB (tropomyosin receptor kinase B); CREB: I
M7 5 G R 45 5 B - (cAMP-response element binding protein) ; NF-«B: #% [ F«B (nuclear factor kB) . 7 & % J Figdraw 2 il

(IDOARRU37b31),
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mRNA FK T F W, ELFEA: A ULEF4E 58 )
B EE 5 d NI T 40%,  [a] Bt L2 ) 842 4 g
ORI 29 25% 7, EIRBESE R W], BDNF A 4y
G geRE R UL 5 I, SR
R 0788 B 31— 2 (25 S 41 43 2 BDNF
TE R RAPEEER 78,

3 BN RRTE X A BEBDNF 2 i Y
A1

AR 1k B 5 A OC N H#F (metabolic disease-
related population, MDRP) fL§fIli K 2 &2 N
AERE . BRI IR ILAE . NAFLD 295

Table 1

B EH FR BB A F AL RE . AR R
SEMEAERRAHE . REATFERW], 2R AR BDNF K
R TE N e B L (T YN S a SR ¥a
JRME DT, HZ4EMEC fEIm RS LR rh 32
FEOMIESE 7 B s e B 2 R G Z AR IR A A
TERL, AFEzEhETT R AR, BARRAMAR
Xof [l —4b 75 i sl S S AE AN AHIR] - Bz sl
N S AVIIDS Bl iy Vi W I S e L i
B8 0 rivaen bSiv N e il SN v 111 L] I e S
B ERAE Y, R RS IRTE B B
PSR FH N BDNF 73U, Xz SEHEILR)
PAC RO BA B (R 1),

Effects of exercise on BDNF secretion in individuals with metabolic disorders

*1

EFXH R ER1E X A B BDNF 53 i B 35

= ]
*

P
i
"

/%7

lanhRA

AR

bzl g

St
3 &

=

BDNF/pro-
BDNF/KF
Bk,

WalshZs (811,

2018

Alizadeh
4 191 2022

de Lima
s 141 2022

JEJHE

AL

InoueZk 551,

2020

HEfE

S
(n=25)

%
(n=25)

%
(n=20)

154+  HHIE3
1.4 A/SA
JiEg>]

26.3+
4.7

Thae gk

40.0+
5.5

MICT/HIIT

30.0+# MICT/HIIT
5.4

a. H 18 3 1 65%~85%
HRmax

b. HLBH S 845> N8RM

c. BRA HAEB RN b B AT
SEREIA E R RI, I FHn
FUbH SRR >] B2

Borg & 11 7r6~72

a. MICT: 5 1~2 & PL60% fxt K
TH P R AL I3 500~4 000 m; £
3~4 J& 2 TF 5 65% fie KT
B 18 $)4 000~4 500 m; 5
5~6 A PR 65% Fe Kk %,
B4 500~5 000 m; 7T
BT0% AL, FEESS 000 m;
H8HIE B 75% B KEFE, B
215 000 m

b. HIIT: 5 1~2 & # 47 7~8 Ik
200 myP I, TR 85% i K
TP, AR R IR B T min g
B s 55 3~6 8 v vk B
I8~ HEFEHT £ 90%
R BT H10K,
95% fx NI L HE8JE il 10
W, 100%5% KIEfE

MICT: 65% MAVHIFFEEE1T/
D

HIIT: 100% MAV [&] & i
(1 min# §#, 1 min ¥ 3h P&
5, k104l

20~45 min

60 min/{X 3/
a. MICT: &l 25 % 3%/
SR TR] R AN TR B

i#00  JE RN  E
BACNFRBE, W

L& L 60% o K 38 JiE Bl

3500 m

b. HIT: &K%

Y200 m PRl A JE] RS

1 min %% 3l Tk & 4L,

SN R e fl R R 5
FEARTIANE, B

1JE 7200 mpf o,

[ B AR S B 1]

#£140 min/¥X 3K/

6]

BDNF 1

BDNF 1

BDNF 1

BDNF 1
pro-BDNF
To &
L4
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fE& B BRE R s BE 2 BE ] &%) i85 BDNF/pro-
KR A& 1% S A BDNF/K
AL,
Silveira- T2DM 5 63.8+ HEIZH a HHEIZZ): LL6 minB47 I 40 min/ik SU FE HFE e BHE
Rodrigues =2 7.1 HibHAE W3R B K IR JE K 90%-~ B[S CS T ES I e
& 0861 2023 S %3] S%Zt‘E@MILLﬁiE H 4 % 4717k BDNF 1
(n=9) b. BHA7IE 8N 4T84 LKA kAT W b. BB A
TR, BAGRCI3AH, Fl iz B 52
B A 10 %, W E N T0% ik BDNF |
10RM
Ploydang T2DM % 69.2+ JKHPSE 40%~50% HRR (1~6 F ) , 60 min/iX 3/ 12/ BDNF 1
2% 18712023 (n=7) 53 50%~60% HRR (7~12f&)
7
(n=10)
BangZs U8, JEE % 599+  HifHIE  70%~80% IRM 60 min/{X 5d/J 12/  BDNF 1
2023 (n=31) 2.8 2]
Malin% "), T2DM 5 60.0+ FES/IE L UIZRIEE . T0%HR 5 60 min/ik 1%/d 13d  pro-BDNF |
2025 B n=3) 86  PEIhEAE W & I Zk LL 90%HR CGETR
%7 Yk A SO%HR % B 4T, A,
(n=18) 3 min/¥X 121k
V)
Donyaei T2DM % 60.6+ FHELEY a. 4 A5 30 9 H . 50%~ 60 min/iX 3R 12/ BDNF 1
iz (901 2024 (n=34) 63 [H/EZ%>] 70%HRR
b. YLHIZ B 9. 50%~70%
1RM
Ceylan femE 5% 40.1= HEESRE AE: BEINHRRIEFF(E40%~ a AE: 2750 min #1IK i BDNF 1
2 1 2023 (n=20) 42 RiBs 59% b. HIE: & i K £ HIIET} &1
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Fig. 3 Potential mechanisms by which BDNF mediates the improvement of metaflammation through exercise
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Abstract Metaflammation is a crucial mechanism in the onset and advancement of metabolic disorders,
primarily defined by the activation of immune cells and increased concentrations of pro-inflammatory substances.
The function of brain-derived neurotrophic factor (BDNF) in modulating immune and metabolic processes has
garnered heightened interest, as BDNF suppresses glial cell activation and orchestrates inflammatory responses in
the central nervous system via its receptor tyrosine kinase receptor B (TrkB), while also diminishing local
inflammation in peripheral tissues by influencing macrophage polarization. Exercise, as a non-pharmacological
intervention, is extensively employed to enhance metabolic disorders. A crucial mechanism underlying its efficacy
is the significant induction of BDNF expression in central (hypothalamus, hippocampus, prefrontal cortex, and
brainstem) and peripheral (liver, adipose tissue, intestines, and skeletal muscle) tissues and organs. This induction
subsequently regulates inflammatory responses, ameliorates metabolic conditions, and decelerates disease
progression. Consequently, BDNF is considered a pivotal molecule in the motor-metabolic regulation axis.

Despite prior suggestions that BDNF may have a role in the regulation of exercise-induced inflammation,
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systematic data remains inadequate. Since that time, the field continues to lack structured descriptions and
conversations pertinent to it. As exercise physiology research has advanced, the academic community has
increasingly recognized that exercise is a multifaceted activity regulated by various systems, with its effects
contingent upon the interplay of elements such as type, intensity, and frequency of exercise. Consequently, it is
imperative to transcend the prior study paradigm that concentrated solely on localized effects and singular
mechanisms and transition towards a comprehensive understanding of the systemic advantages of exercise. A
multitude of investigations has validated that exercise confers health advantages for individuals with metabolic
disorders, encompassing youngsters, adolescents, middle-aged individuals, and older persons, and typically
enhances health via BDNF secretion. However, exercise is a double-edged sword; the relationship between
exercise and health is not linearly positive. Insufficient exercise is ineffective, while excessive exercise can be
detrimental to health. Consequently, it is crucial to scientifically develop exercise prescriptions, define appropriate
exercise loads, and optimize health benefits to regulate bodily metabolism. BDNF mitigates metaflammation via
many pathways during exercise. Initially, BDNF suppresses pro-inflammatory factors and facilitates the
production of anti-inflammatory factors by modulating bidirectional transmission between neural and immune
cells, therefore diminishing the inflammatory response. Secondly, exercise stimulates the PI3K/Akt, AMPK, and
other signaling pathways via BDNEF, enhancing insulin sensitivity, reducing lipotoxicity, and fostering
mitochondrial production, so further optimizing the body’s metabolic condition. Moreover, exercise-induced
BDNF contributes to the attenuation of systemic inflammation by collaborating with several organs, enhancing
hepatic antioxidant capacity, regulating immunological response, and optimizing “gut-brain” axis functionality.
These processes underscore the efficacy of exercise as a non-pharmacological intervention for enhancing anti-
inflammatory and metabolic health. Despite substantial experimental evidence demonstrating the efficacy of
exercise in mitigating inflammation and enhancing BDNF levels, numerous limitations persist in the existing
studies. Primarily, the majority of studies have concentrated on molecular biology and lack causal experimental
evidence that explicitly confirms BDNF as a crucial mediator in the exercise regulation of metaflammation.
Furthermore, the outcomes of current molecular investigations are inadequately applicable to clinical practice, and
a definitive pathway of “exercise-BDNF-metaflammation” remains unestablished. Moreover, the existing
research methodology, reliant on animal models or limited human subject samples, constrains the broad
dissemination of the findings. Future research should progressively transition from investigating isolated and
localized pathways to a comprehensive multilevel and multidimensional framework that incorporates systems
biology and exercise physiology. Practically, there is an immediate necessity to undertake extensive, double-blind,
randomized controlled longitudinal human studies utilizing multi-omics technologies (e. g., transcriptomics,
proteomics, and metabolomics) to investigate the principal signaling pathways of BDNF-mediated
metaflammation and to elucidate the causal relationships and molecular mechanisms involved. Establishing a
more comprehensive scientific evidence system aims to furnish a robust theoretical framework and practical
guidance for the mechanistic interpretation, clinical application, and pharmaceutical development of exercise in

the prevention and treatment of metabolic diseases.
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