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Fighting depression: research on the effect of exercise-mediated
immunoinflammatory system to improve depression

LU Pengcheng, JIN Shengjie, CHEN Xianghe *
(College of Physical Education, Yangzhou University, Yangzhou 225127, China)

[Abstract]  With the high incidence and frequency of depression, research on regulation of depression by the
inflammatory system has become a hot topic. As an important means to improve depression, current research has confirmed
that proinflammatory factors, such as the interleukin-1 family, and TNF-a, and TGF-B, through influencing HPA axis
activity, participate in the mechanism of regulating depression, and exercise improves the occurrence and development of
depression. However, research on the mechanism of exercise mediated by the inflammatory system in improving depression
needs to be explored. Therefore, this review explored the role of the inflammatory system in depression and its important
regulatory role in exercise to improve depression from the aspects of proinflammatory and anti-inflammatory cytokines. This
will contribute to a more comprehensive understanding of the role of the inflammatory system in the occurrence of
depression, and provides new ideas and perspectives to study the mechanism of exercise to improve depression.
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Table 1 The effects of related inflammatory factors on improving depression during exercise

e BT
PEYA T
Pro-inflammatory/ anti-

inflammatory cytokines

20 A -2 Y

Cytokine type

538 B AR A 1

The role of exercise in regulating depression

e g AR L K 5

Pro-inflammatory cytokines

BLRTEAM R T
Anti-inflammatory
cytokines

IL-6

TNF-a

IFN-y

IL-10

IL-1RA

BE—IMARK L 1L-6 235 | BDNF T, K BUMARA RS 2 2%

Exercise — depressed rats IL-6 expression | , BDNF 1 | depression symptoms were relieved.

(1)BZSr- T NF-kB Al TNF-o/1DO/5-HT {55 38 B0 il /1N BRI i 22 SRR B L, 2 i/ BUIA A e
i, B/ A ARREAT o

(1) Exercise-mediated NF-kB and TNF-o/IDO/5-HT signaling pathways inhibited hippocampal
neuroinflammation, alleviated cognitive impairment and improved depression-like behavior in mice.

(2) 28 —>NF-kB fl TNF-a | 155 IDO 1 ¥, KYN BRI | AR PE 5-HT AL, 3 3 1
Jii B J AT T VR R A M

(2) Exercise — NF-kB and TNF-a | , reduce IDO activity and KYN pathway metabolite | , promote 5-
HT into blood, and reduce the probability of depression after passing the blood-brain barrier.

B FECIAKL/STAT {5 SRR WIRET ) T 40/ 1 Fh i) T 4006 2 P45, IFN-y 3k | | BETT 3%
TVATSIE £ 2 BRI S RE

Exercise leads to disruption of JAK2/STAT signaling pathway in Thl cell and Th2 cell balance, TFN-y
differentiation | , and thus improves brain function in patients with depression.

(1)BZh—IL-10 Rk T fe LR ™ A 5L AT, 4 20 AR U Z5 /R BT 4H ML, o-fox AT BDNF
FIE T SRR RS IR )

(1) Exercise — IL-10 expression T promotes the body to produce antioxidants, effectively activates rat
hippocampus microglia, c-fox and BDNF expression 1 , and improves learning, memory and intelligence
in depressed rats.

(2) 128 —IL-10 FEHONERIS T, 25 NF-«B {558, IR A b 5-HT & 5, FEARRAE X AR
M,

(2) Exercise — IL-10 release and expression T , participate in NF-kB signaling pathway, reduce the
content of 5-HT in the whole brain, and reduce the effect of inflammation on depression.

(1)ZBARE P FAFREE S U IL-1RA BOROE  IL-18 {5 S3@ Bl ™= A 50k

(1) When exercise reaches medium or high intensity, IL-1RA is activated, IL-1PB signaling pathway is
inhibited, and anti-inflammatory effect is produced.

(2)3BF TS, IL-1/IL-1RA IL-6/1L-10 B TNF-o/TL-10 FUEIIF BT T Wik, IR0 5% b 13 a5 1 A
P M2 R A ORI 2O RE A I RE

(2) After exercise intervention, the ratios of IL-1/IL-1RA, IL-6/IL-10 and TNF-a/IL-10 were
decreased, and the permeability of blood-brain barrier was improved, thus promoting neurogenesis,

protecting neuronal function and improving cognitive function.

IL-10 Az TGF-B 25 1) 43 Wb e 25 B9, I HoaxX sy R
P41 PR A0 A8 At 25 52 /i N BDNF B9 248, ik
M2 K #h 22 oo g, X F 1L-6 J& T2 R

T4, IF th A0 32 ak il i Bt B AP AR R S
MG eI AL . Monteiro 25140 % i, 32 B 7E
FESE ML 4 15, LA 2 206 25 i 7= A= TL-1RA |

T RPLRH TR, AT &Y 1L-6 168
BRI H WA VE NPT R PRI M R 7, 76 5 TL-10 3%
FVEH T R Al ek BT R AR, Xk, o DR
A KB, s sh gt 12 FRA EE s T
WG ANE G b B4 T 1L-10 B9 £k B E R,
IR S A2 (AL = A B S8 AR 5], I 800 Th K R
rpy NS, YRR N c-fox M BDNF B £k,
R R B 2E 2] e R R h ke, IRz
SR IL-10 BB AR5, 25 T il NF-«B
L U |, E TR AR A A v 5-HT &5 i, 0
18 R L X AR IE R (1) FE
AR IC A B 22U 18 M R RE R G Y R AE
PR b, WEK 2 2l X AR A5 K5 i 95 s i 41 2 rp 43

IL-6 2 TL-10 2550 R K 1 433 , I HAE 52w B g
A0 T A0 S Toll #5241 (toll-like receptors, TLR)
SENE M | 3 T 20 o 28 ARE SN, oA ST AN R
TR, WAL, Hiz shsm kB RS mE S,
PUAR T IL-1RA B0 , #E w06 1L-18 15 558 i,
FHEPEAEPTRBCR . M Chupel 257 HIFSE T 2058 K
Wiz 3 T #i)5 , IL-1/IL-1RA | IL-6/1L-10 2 TNF-o/
1L-10 1 HCAB YA BT T I, [ Bsf e 3 1 i fi S5 B 114 308
BVE, BEMAE A 22 % A R 2 e T g, R IA
HMIEE, fERN—DIET IR ARG H 2 Y6
AN T, TGF-B £ #i 28 S e I 7 s R vh e 45 T
P TT RN TE P, R4 R B I 40 L ) 43 WA 7K
SR/ BT 240 L G 7K -, AT 3 425 Ao 228 448 L 174 174
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-, 1 TGF-B WY Z —  TGF-B1 A i it iz 3 Xf
TSR R BRI A BEAT Rt AT 18458, X6 e B i) 3
IS R A RIS B A A L T TGF-B1 JER 1%
br,v) & GINNG SPVIE 2B EET S el W N S R R L 2T O 7
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TGF-B1 £xWi# T+, I ORI 5 i DI e M 454, XF
KERAIIARAE G O AT A A O . 28 B R,
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6 PRI ) B AR P A it PR - W) R R 9 L
T RIS R 18 B ) AN 1% 26 IR, 32 2l nl 78 3
R HE T AR R T g M A i R T
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