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BDNEF {1 247 MR IEPR A AL, 2 Barde%s ® T
1982 4F 15 U A i vh 43 25 0 A BBy — Fh 2 1 BT o
PR A PR RE S fE XS IR IR B AR A 22 T A=
SR, S MR e KA T (nerve
growth factor) Ah ) o5 — Fl il &8 8 R IR+
BDNF FZAEMZTT 1 i i i &ﬁ i
R RV R o mﬁi'ﬁﬁi?ﬂflﬁﬁg/\i%ﬁﬂkﬁo
G, BDNFERERE, RN MNPSOS
A 4 i BDNF - (pre-pro-BDNF) ,  iX /& — fili iy

SRS TN BRI R A X R 4 A
(EE T BEJS, HifRJE BDNF g §% 12 2 5 /R 5
K, “fHS A" Bl U1 %] A il BDNF i 4 8
F (pro-BDNF) ; pro-BDNF 7E £F % fiff ul 5 i 4> J&
B S B — 2D, e A i BDNF
(mBDNF).

BDNFEMIZ KT . %2 icie. Sl 34k

S G TCAEIG S 2 B R . TETE

W& %, EAPIMENX . mBDNF fil pro-BDNF,
W 75 D) e AR T PL I B AR A W 25 = 0L
mBDNF DL ZRIKE AT, EE S a0 =k
TrkB 25 530G W AE e AILEE 3 1% 8% (phosphoinositide

PI3K) /% 17 ¥ B (protein kinase B,
PKB) . ¥ A ¥ «xB (nuclear factor kappa-B, NF-
«B) FIWHFL 3 ¥ 7 M5 R AL E 1 (mammalian
target of rapamycin, mTOR) %5 T {5 5@ i, 12
HERRZETUAAG . BEOROS M mT IPE | IR b 2008 TR
FCLL R SZRF e R A AR K 1 MEZ T,
pro-BDNF 25 i SRAE K 5~ TNF 52 K 5 1 1l 1
p75 ML E IR T3 1K (p75 neurotrophin receptor,
p75NTR) 56, iEFMAITIH T MMl g5y o,
I4h, BDNF AMUER T ME RS, 625
TANEZA BT AR . BDNF R 4635 T B 40 it A1l
T A0M, 1 R AR AE R . fEE R AL,
BDNF i iof #0052 7% 125 1% (adenosine
activated protein kinase, AMPK) i &7 fg =1L
W, XA A AL 145 D RE ™ A 5], e 22
WA, TERRENARRE, P A s
fbo WFFERD], M AESS 53] pro-BDNF i 45
5, TR LA mBDNF R ', {2, BDNF
MMUEMAE RGP RN, S5 505 AR
45 Bt 2 . pro-BDNF Il mBDNF 76 A [ i 4E
PR B R A B B R [RIZHRE, 4R T
X kE . FAIcFERCEZE (Bl1).
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Fig.1 Structure and function of BDNF
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2 BDNF5R§HERER X EE

BDNF il ixt Z2 AL il 35 42 B AP 2 E . 72
R P ZE R GE T, BDNF Al T Fofid . i DA
R B B A T A SR S 0L, DTk e 1 A
FONFIZIRE ;. TEANE AL, W T
NEWTEHEZ . miEFE L, RAEREETY . 4ERRR
FRASIHE A 21E 5 . BDNF 32458 1o 4 4% NF-
kB, TrkB. PI3K/Akt %{5 5, KIEHRIEM
IFESEAM IR, INIAE R GEKF F s
e (K2).

2.1 BDNFiFT R e
2.1.1 BDNF#YTF i RAE

T iR T R A S B A D, AT
308 T BRI R AR 28 388 TS K F- 41 B BRI A T
FEo MEAES RREE (high food diet, HFD) ARV
FECN FEMR I REREAT , S S SN SR
HFRAS SRR P4 "', BDNF/E R RE P-4y
PRI, RGN Fofid 0T s e i RAE R 55
o'z, W HEEMHCHMEKRERE, IKET R
-TER-E ARG EIEE, DhdERpRE A AR S Sopp
2N Gy W T Y o A WESE R B, HFD 5 &
TRIM67 F PR i[5 AL JE /N A T o i ) B O K i
(agouti-related peptide, AgRP) #ff 2% o # 1§ ,
BDNF mRNA 3K R, FFgE— DI~ s iE
RGN 2R BAHBYT S, T i BDNF KF
Fhmn I RAZ /N o 2 ML B B L D Toll
FEZ 4K 4 (Toll-like receptor 4, TLR4) FIH/rZE-6
(interleukin-6, IL-6) ik, YKE 1505 MR B
Jii% (proopiomelanocortin, POMC) fHZJuihi:,
BEME /N AR EIG » #E— DR B,
fEEF1 (CX3C chemokine ligand 1, CX3CL1) 5
H 2% K (C-X3-C motif chemokine receptor 1,
CX3CR1) %54 J& ] % BDNF-TrkB 15 *5 i #% ,
044 B % R A B T o (tumor necrosis factor- o,
TNF-a) Fl1IL-6 mRNA ik, Jk5E HFD 531 F
FefdiZAE, FHEEIEH N IREFT A P, Queen
S5 ) F FH MR A SCH% 7 BDNF JE Ry ik, ik T3
IR B WG B O A T R 1 3 - JEl R 25 B A
(prader-willi syndrome) /INFRCT B il /1N ¢ o 240 e ik
JEWE . JF N TNF . BERE A0 6 52 ik ] 88
(myeloid differentiation primary response 88,
Myd88) il C-X-C ¥ #afb X rZ k3 (C-X-C
motif chemokine receptor 3, Cxcr3) 25 RAEAH KA

PRI R RIS, R/ A SRR AT R
£ b, BDNF Al i i 20 B 2R Bl AR 40 ] & ik R
i, EHERLARACE SN iR AP A A
2.1.2 BDNFJA 1 SR RAE

LA R ) | R SN D RE Y O
iIX., H D RE & B A BDNF /K7 2, K HFD
A R NEHE, [F IR AT D R S ae 2, —
Ji W, HFD w3 g T IXOER 4 AL g 2
(cyclooxygenase-2, COX-2) F1 §{j %) i £ E2
(prostaglandin E2, PGE2) /K, {E# TNF-a. [
4~ %-1p (interleukin-1 beta, IL-1p) M IL-6 Bk,
i BDNF 35 ™5 55— i, HFD 5% i
CALlIX, CA3IX etk [E] (dentate gyrus, DG) /)
JE TR ANM BTG, (R TL-1B K HsZ 4K (interleukin-1
receptor, IL-1R) ik, MIRISEER N, #E /MR
HURS] TRE S BTN i =7 B 2 0.0 B we . L1 1B 1)
NGR4T e BDNE JKF
Wil PRI R, W ERRTE AT EIR/INE BT A A
P BDNF %1k, W85 HED A S 1 R8I, 2035
ANEOAHIZIRE BV 2599, sETT (10 mg:
kg~ t-d=1) AL TG FREE R B T 1 4 A E
(cAMP-response element binding protein, CREB)
-BDNF {5 5 %, fedf HF i 12 2456 ALk
H # B 1 (mitogen-activated protein kinase 1,
MAPKT) FEPIFR IR E DA S AE , 33056 HFD 15
SN BRI 2 A, g5 AR JUE RS AR TR IR
1T WAl S 4R BDNF/KF, 20385 RAEIRES
WD TERERER BN, S /NS [E) 2 A R AL fE
J1, WP RERIERAT N B, 5 E, BDNF Al il
HFD i 53 i i TR R AE , A2 52~ Fc 12 D g
2.1.3 BDNFF T RTAI B i 9 AE

FITAE P R B R0t i ) Ei A Rl o0, (e
WEmGOAFIIIRE (WPATIIRE) . W2k (PR
WREE) IRt (o ety )
RAFHEZNER] IMIROFFERY], IERERATEIR R 58
o BDNF K- 35 Ff A%, H 5 HONABE ) T a
XK SRt — LR, RIS E SR
FAMFI AT K b BDNF 35, 755 B B bk
R | AR H ST D . B AU RE ) T
FALAZ AL Z 45 P SRR, —Jr T & HFD
i 3 PR BDNF 5 TrkB 2 Ak 45, #] T ii# CREB
MBEIRAL, 20 PFC YRI5 hEE s J)— 72
HFD & 0 1% T TLR4-MyD88 {5 538 J% , {& ik NF-
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kB, TNF-a., IL-1B %2 & 7K FFmr, IE5lk
i PN N B0 - B B COX-2 i, i/ N A 4
JEFAMARERAT A 0 a4 T 2k AR iRy vl e
BDNF 5 TrkB 52 {& 25 &, ¥4 1% Akt/PI3K-CREB il
%, BN UEYE BDNF & N i 90, dEmikEiA
AL FEERAMAREE T e, PRI, BDNF Al ik
TrKB {5518 40 # HFD i3 (19 PFC 42 4 -k &2 H
PR
2.1.4 BDNFV I T4AE

o T F R AEREZ 0], i . i A Ak
RELA A Forf, IR Nk 25 DRI A 2 A 5T 4
FORE R - g EAERLER R A
BRI PIANG X . — 710, HFD 5% 1 R 4E
SR Eus- A B AR /e ¥ EXTwr S 1 e A S =
Sk, FECEEIRESRE, SUBHLAXT EY
(IR s % —TJ7 T, HFD S ib&E,
SN 77 B B S 2N R BRI 1R INEE ;9= Y
Syl BAREA MRS, BB T XM
1% BDNF REAE A7 2500 7 22 5% s g difg o, (1
HER 0T FRAE RN T X S T et A W5
B SR, PVARE AL S AR IR Y S ik — AT
REMALHIPEHE T S urda . SRR/ ERUIE O 25 DX
I S AL , TNF-a, IL-1B S IL-6 KF- T,
BDNF ik /b sk i /N w4 il 71 Ck
WA R PLX3397) figfn o /N AR T
H 5 ] 9% 3% X BDNF mRNA 5K 4 LT
bl sl B EE T E MBI R ACR
BDNF /K TR, AH A EE BB 5 014 R 5E J i
HZ , BRE T e K BRI /N T 4
PRI I B A s, R S N s IR AZ
TR N K AE Nk . AR R e Db Ak
A SR ISR, AR &3 BDNF /K- (1948
fE25 5 BV X PHIUAIE ST 45 SN [R] A D PR ] R A Bl
YRR 2 AR5, IR EREMEHENEA
[ P EUR AR A S RAERA B RN
BDNF 1] & 45 HFD 5 5 14 J6 00 35 DX AN IR A% R
i SN K BB AR B TIRE, PR TR R,
BDNF A ge & #5—EEH, st — D sEuE st
2.2 BDNFETIMEAK G SR E
2.2.1 BDNFH TR AE

HFD A3 5 0E B =i . STk iy i A
IL-1B Al TNF-o %542 4 [HF /K - F i 5%, BDNF
FEIFIEACH M S e il o R HE B SR . s
F W], BDNF 5 K g bR K B I JUE 5 6= 3

BDNF-TrkB {5 5 1% Sk 55, FFAENRACSBE T FRE,
I3 — 2 T U 0 A8 P RAC R B 50 I R
o in, ARREPENR TS (non-alcoholic fatty
liver disease, NAFLD) & I IfiL i BDNF 7K °F- 15
FIEWA, BS5PRMHEEE R BEEHE, #R
NAFLD 53 5 3% M7 BDNF fR s 55, 4
HAHLHITTHEE BDNF /- A RAE R A 5. KA BE
BRI, o A ] & R AR RS A i
A% (non-alcoholic steatohepatitis, NASH), H4F
TEELHE A7 . 90 S LA SN [R) R B 8 &1
44k . 2023 4F Ichimura-Shimizu % "¢ 1 % )k 18
BDNF 7£ NASH sh ¥ 5 AU TR E . 20198 &
B, BDNF R RbR/NRFEE K, BiasH, I
AN PR AR R, AR A, IR AER
BREEASFNLT YAl , 2B 5 NASH B (1095
HRRAE 43 AL ; Bl 122 141 BA T 2024 4F & R A1 6
Ziik, RGH A T 4ME BDNF 78 NAFLD Fll NASH
FRRTEAE I, X BDNF JET5 P AT ARE R AL 1 %%
NEHENS T, REMA IR &Y, BDNFfE
FEF A9 1) S Ti) B B RN [7) S8 S A5 R 34 e %
FEVER , (B BDNF i 35 A QI 1 9 5 S5 vz (9 v A
BU AR 8 4 B, B = shi ol A A X i 7 %
HIEAT
2.2.2 BDNF 13 IR 4 S0

JEW SRS RE B A AN B, T HA Nl
R RE AN TR, | WEA A R LA AR B 4 S R
5 2 G R AN ) S B B oy . TERERE R SR AR
B, F @R 440 (white adipose tissue, WAT)
MR 4 B G A0 S I T M2 UL AR B
WE4NH ; BDNF 78 WAT 2 £k, 505
i AR K 4 0 S I M. — T AR LA 2K BDNF
Val66Met % K 5848 1) sh i 55 ik, 5 EF A AL/
FUFH G, BDNF Val66Met 3 PH] 58 75 /[N BB %8 WAT
WA LA, A BRI RAE R 5%
BDNF SR SRS IR YT /N U g s 20 M T Bsi s, 16
ety . PR AR A R B ) WAT A IL-1B i IL-6
mRNA k7K TR RSMIFgE it — 2
AR, 4 TN BDNF FIST (23 M1 R 14
] M2 B A %Ak, IR0 IL-1B AT IL-6 {2 48
i ', B2z, LiRWF5E A BDNF A5 i
L GNRE R WAL T IEdE SZ 8, (A4 Z X} BDNF 7
Zad R A 55 554 W VE F SRR A ER AT o
2.2.3 BDNF# i il R 4E

Wit RS S B 0 & A F R S A Ar 2 )
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IKZR 9, HFD MBS ERRAS VA, 51k
Jir 38 48 AE , R AR R RN AR L BT R UK v IR
L WA AR 1 DASAR I T SRR Y
KA AR RTEITIE Y Wos, 12 HFD 5
KBS a2, A5 FERERI BRI, AR
YA, FEEA B R R HRE IS, L
il FT A5 BDNF 15 I3 RAE N A 5. A TiEdE
7, BDNF Al i 5 1 18 S RG22 R G0 0 AH
AR 9 E R 7, —J7 T, BDNF 43
NF-«B il 5, R R T IL-6 K-, izt %
Jit ', % — )71, BDNF 0] 425 TrKB 2 {k 4%
&, WSS TNF-a, IL-1pEHERE,
5 W 16 B BE DI REAH OC R 1 Rk, N B AhE R
M1 1 (zonula occludens-1, ZO-1) Fli & & 1
(occludin) , MKk & Mt o I 5 4 P ik 42 i AR
fiE 7 B2z, BAKEIEEEY, BDNFi#il6
SEVE T R B B IE R PR B, AR TRA
fEATEAE “Wp-B SR A sh A TR PLE], AR
PEBEIR I B TR BT R

2.2.4 BDNF T EHILIAE

BB L2 41 5 BDNF (O B E, 7E/Ci
FIGEAE SN 9 op A S . — 098 & 17 646
2 BB W IS E 2B, MR Rt L 1 S o £
PRI R = TIRREISR, RIE AR A
W AEMNUE B 7, R EALE T e S e
FEE A RGP e R TR TH A K. 81k
RAEFECE BN USRI, A B R
BEAK, XFRM RBIAFTR BE TR 7. o)
gt — 4878, HED i S AR /N BRUHE R DLSF- 2
PRI AR N, EAL ORI RAE RO, AKS
WL B AR SC I B 13235 FH R, BDNF &R FIRIA T
B 7o R S AR B WL BDNF 3RS, /R
J1& B i L2 2L H 5 L PR 26 A DG 1Y) 23 bk i
mRNA 35K R, H A 0 LT 5 5 A 7
INERAREL 5 d MU T 40%,  [A] Bsf A R85 381) B A% 4
MBI 25% 7. RS FE B, BDNF Af
I T AAE R AR BB R B s 5 klE
BF, R SN 3 i A 1 — 2 412 0F e 928 40 i 4

3 4 BDNF-TrkBifi %
y VB R i e
i VI RH T ¥ LR
/A\ VAR A TN MRS
»‘( \ b
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¢ *Cﬁﬁ?mWﬁ% . A W I AT
/ b i A S T T YU
| W N ¢ | V2% T —
el B SRR QD Lo ;(%’B?;%IF%;
) | IR G
)) A L SR
P 1LY L S Frffle—e [} 2RO
4 BDNF/TrKB/CREBI# ,if\_/ \ ﬂ‘f*%‘
9 VSRR ARG ﬁ: { BERIAT
A ot - -
. \n 5 }Z.)ﬁ_,_:J )
FamEias|  JNF T4 iﬁ;ﬁg
VL BTN | ! L___* D
N — ¥ SR
+%;;£ v RAET
s

Fig. 2 BDNF mediated regulation of central and peripheral metaflammation
E2 BDNFi T AR o B i 5 i
BDNF: MGiETE# 25 32 FF (brain-derived neurotrophic factor); TrKB: M&ZRIEEFSZ/AB (tropomyosin receptor kinase B); CREB: i
MR W JCFESE A R (cAMP-response element binding protein) ; NF-kB: #% [ F«B (nuclear factor kappa-B) . A< [& K ] Figdraw 2 il

(IDOARRU37b31).
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BDNF, JERPETEA 7
3 EEhXFRIEEEFREX AEBDNFL Wb H)

A

AR 8F 1 % 0 A & A BE (metabolic disease-
related population, MDRP) fL#5 %K E LMi2 N
NERE . BEDRMS . i Hs . AR IACAE . NAFLD 4545
Wi B RSB A B ECRE . ISR
EVARERE AT . KRR, 2 A BDNF /K
T TR BahVE RS NS4 i A A (e

JRME DT, HZ 4 EC AR lh RS LR P52
FEOTUESE T B EW K4 B 2 R g2 8] B P ) L
Y, RN 3 AR, BARASAR
Xof [/ — 4 J7 B3 Bl S W HE AR AHTR], SoE RIS
RN 12 3k 7 B E L B, s34k
Ti EEASRIEEEA | iashiRE | s st s
WA sl RIAE T, IR RS is 3 A% B
FOACHE P A BDNF 7-IBHISEIR , )i
SRTHEAL B A RO B A B 2 L (R 1),

F1 EEhxKEHEERFHEX ABBDNF i 150

Table 1 Effects of exercise on BDNF secretion in individuals with metabolic disorders

BDNF/

KF
gy FE EaE Do
% KR W EEHER BHIRE B 1] ZHHE BDNF
A i /
A% IKF 4
AL,
5 a. HHIZ )58 E65%~85%
(n= HR
HaEHm ™
Walsh 66) 154 b. FLBH S &% 31 NSRM BDNF
JWEE RN 20~45 min [ 4R/ 6 2018
gon T, jﬁ’iﬂﬁi . WA HLTE AR U U 4o AT m‘“ I I
(n= SEREIAT EN SRR SE I
136) AR e e
i
Alizadeh 26.3 BDNF
R = DEEI%  Borg B H6~7% 60 min/% 3 s 2022
w7 25) 7 f
a. MICT: #51~2J LL60% K
TSR3 500~4 000 m; £
3~AJHARTE 2 65% F R
BR S hN34 000~4 500 m; #
g ; éziwm P ;’ a. MICT: AU ZEHF I ]
4 50025 000 sy, TR R RS R
. m; i .
PAIEES T RN e, wekoubbig,
ETORRIORIL, IS 000 ) 0% A 83 500
H () pYsy ‘
DeLi B on m: S8R FIT5% A, RO o
¢ Lima m
HE (= MICT/HIIT #5555 000 3K/ S 2022
s [34] o T 55 = m b. HIIT: 4145 H1% 1X200 I i 1

25) b. HIIT: 551~28HET7~81K

R TR 1 mind 500 53 41

200 myffll, B E 985% i K

W, UCRREING ] minkis)

AN B o L R
TR, FIIEE1E 7R

WAL 553~6 8 PRIV H
FI8~9UK, HEIRTFE90%5%

FKEEZ; HTHE R0,

200 my P, T TE] B AR S A

95% i KIH s B8 I 10

U, 100% 15 K34 &
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IURDEY: is L pro-
S I o L o . BB 4
e &, A B R BHNERE BB A BEIR BDNF
Byt ] #y/
4 7K e
B4
BDNF
MICT: 65% MAV #3547/ 1
Lil itkiZ pro-
Inoue 30.0 \ . .
i 51 M (o= 54 MICT/HIIT HIT: 100% MAV[EI&H (1 2940 min/Ik 3/ 6/4  BDNF 2020
) 20) minPEE, 1 mintk 3% ), T &
104 E
th
LA
e Z23):
% a. EIEEN: LL6 minB ATl .
e s SC G AR AR BDNF
o (n= AT I3 R IEJE 1190%~95% 1 . -
Silveira- JUE o B HS Wi 1
Rodri T2DM 2 633 HEEN WIPLLATE 40 min/7Kk AT Bt 2. 500 2023
odrigues . g min/{X 7 T Z) L
g K470 HARGS) b HIEs: BTSN LA sl oy
s 1z 7)) Pl (T 1EK =5
(= TR, BG4, e )
12 IR-1:
9 HFHI10IK, HEHT0% 10RM
BDNF
!
%
(n=
Ploydan 7 69.2 40%~50% HRR (1~6E), BDNF
e ToDM G 60 min/¥K WA 12 2023
e 187 & £53 50%~60% HRR (7~12J&) 1
(n=
10D
B = 59.9 Pk 1= BDNF
an, . UL JERZIN
¢ AR (= 70%~80% 1RM 60 min/{X 5d/H 128 2023
2 188 42.8 > 1
31
5
. Y 13d
(n= ELNZRIREE: T0%HR s (BR
Malin  T2DM 3)  60.0 Feualitk [#ilI% LA90YHR i - e s e -
e \ R, V4 ) min/IX 7 B,
00 i Ao 486 ThFRAENLL S0%HR I HIAT, BRK X
Wd x|
(n= 3min .
VIES)
18)
a. HRIBEE: 50%~
. « -
Donyaei oM ¢ 60.6 HELEGH 70%HRR 60 i/t - 12 BDNF 024
n= N min/{X K/ ] %
2z [0 0 463 AR bRMLISEME: 50%~70% 1
IRM
AE: IZFRHRRAEFEAE40% BDNE
: N NS ~
R ’ 1
9 HEF) ’ HITE
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Fig. 3 Potential mechanisms by which BDNF mediates the improvement of metaflammation through exercise
E3 BDNFASEzhe ER IR ERNEENLH
NF-xB: #[KF«B (nuclear factor kappa-B); STAT3: {5555 K55 & 13 (signal transducer and activator of transcription 3); PI3K:
WEHEWENLEE3 B  (phosphoinositide 3-kinase) Akt: # H#M#B (protein kinase B) ; AMPK: A#iF 216 b2 H % (adenosine activated
protein kinase) ; PGC-la: 3z %0 fk 4 it 1R 168 5 90380005 2 ARy 3 #8075 T F 1o (peroxisome proliferators-activated receptor y coactivator-1 alpha) ;
NRF1: BIFIZRF1 (nuclear respiratory factor 1); Nrf2: #ZFT-ZLANM24HEH T2 (nuclear factor erythroid 2-related factor 2); HO-1: Ifi
LI N4 1 (heme oxygenase-1); GPX4: At H IKid &b ¥4 (glutathione peroxidase 4); PLC: HiNEEENIELEEIEHIC (phospholipase

C); IP3: —WiRNLEE (inositol trisphosphate) .
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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,
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
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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. Initiallyy, 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 vie BDNF, 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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