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DRt S NENERRNAERSIH

ERR
(FEARIMTE R 275 DA RN 528 T B EHEALRE, ERIERFEE S5, 18 200241)
(RN BER R ERE R #2458, Wil EM 325035)

OB SHEASEUAIIRABRAGEAREG . SR A AARERT &SRR, FERA R
Beget i AR B R mEA AR FFTESEFZMOHEEE. ANHHEE. HEA SR, A AR
HABRTNFANFREEX, LNRA@RTRAELFRATZOFTNMMERN. B2 GANFREL S 55
MAHAFe 2 FHALFATFRELR AT ECHEMARIN RO FBER L LA LK. ELTFRE, 37k FHK
B RAR A AT EA ) —FF FE.

KEIR SEAQEH, RBARE; BEEGK

%S B84S

S AL 25 N7 38 J2: i “psychosocial stress™ Hll13 E N A B E A (Yoon, Lee, & Kang, 2014),
M, AHICHFFE (9 R 3R LA “stress event” Fil“life A BEFE LS Mb > St e R R, IR A
event” i F; N I (stressor) 1Y HE 2 2 #8 TR LL e MM/ 6 (Interleukin 6, I1-6)FLEE A C S 2 H
i e R ML AAR S P 2 07 T 0 P AR A G A A A YER YRR EY, ZII AP JRE TS B
SIE5E, MR TR U5 T LI 4 A AR 1 7 38 DU %3k (Hintikka et al., 2009), [EA}, 25K
P L COIRVERDR | <SP B RSP DU 22 I MEAE RS B m D B SR, IFR
[ 8 I 3 et Y IVAY /1M = B = WA SR LR LA O - A E PR Epstein Barr J% B (Epstein-Barr
P, IR R HE W AR ASH ) A R S RN AR i virus, EBV)#i{&7K - (Sorensen et al., 2010), EBV
UNAFEE Y 22 UF IR | B U TR R4 NS A 0 P Y PO AL 2 — o ]2 174 52 W 200 L 2 ) B 114 A B b
HORAEAL AT LSO R, HR R R — 2N gy AT D e B S8 R e ) S R LR A S
HHHME T A MR IR TS i, wR s ke TR 23 I 9 14 B 8 2 T R T R
BEAIAEE TR FYENIE, A3l BT A - S8 4 7 R

AT BT S, B AL S I, AR 5 A O B2 O 2 5 S PR Bl 28 R e P f g
Mo o AT LRGAE R S MR R R RN ) R (Fuertig et al., 2016), SEUNR KA
7 el e R g oL BRA S BEHE R PEAIMA T IL-1BmRNA 2235 /KF (9 T
1 DEHANEMNEERNSL S i (Sawicki et al., 2017), AR Ffifie B 1

7E-1'- %E){k 5 ﬁ:% ﬁ?ﬁk EI‘] E%}E R BRI E (corticotrophin releasing hormone,

CRH)MRNA 33K 7Kl IfiL 32 1 Joi i BE A 348 i,

AWTOES, DRI S — R INRE Rk 5 KR 58 R AL CD11b (+)/Ly6C
AR A P bR Y, an CD4 41 il /K F-F1 CD4/CD8 (B, FI R 28 2 45 4 B I 20 9 (CD 1 1b
MM LA, DASAETT ZEREE T A SO FIAR P i B (+)/CDA5(E)RAE LUK IL-6 /KKy 4 (Ramirez,
Niraula, & Sheridan, 2016). fF— 3 & P40 i
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T G o B Y 52 #E PR ¢ (Menard et al., 2017),
JEFER TIIAR . £ REAEE 2 0.0 3 50 e R gl
B BUAN, 18 Y0 B S N A BT AR A R
2% (Glucocorticoids, GC)AS s EA A 40 it B0 2 Y
B, BOEMBFFIA S, % L B A A i IR B
A5 38 3 1L % 5% B 1 BE ) (Reader et al., 2015), ZRA]
e 5K BIBAT I A A G,

Wk 2, mOHEh S RN T EE A R
P2 % HE T 3G 0T B 1Y By 12 (Bellingrath,
Rohleder, & Kudielka, 2010); i 23 il 5.0 fi 1 45
PEIGREIR, AR 55 0 JULASE BE R 2 v AH G 1 53 S
Z(Heidt et al., 2014); O fE 5 98 B 5k J5 0 ) 4
4 i (Myeloid- derived suppressor cells, MDSCs)[
0 4 76 P (Schmidt, Peterlik, Reber, Lechner, &
Minnel, 2016). - F I 00 i 1 4 A 2 v 5 R 2
Ji . B WA AR A0 AR A R, SRR B RS, B
0 4] B 8 40 L 1 24 AR T i, LA T Y R T R
e AL R R A

1 M U SHL A 2 7 SO VO B0 S B 98 I
25 R T 8 AR R 1Y A8 I B R (Nyuyki,
Beiderbeck, Lukas, Neumann, & Reber, 2012; Reber
et al., 2011; Foertsch et al., 2017); I 5/ & K
FRAEARAH 56 (Peters et al., 2017), B2 LIKGRH> T
A B A R E AN I B i LTI (Tometten et al.,
2006), S B PERE IR T 0y UL IR OB
23 I A B 9 NG 3 4 75 R T R JER R R
(vascular endothelial growth factor, VEGF) (Ritz,
Trueba, Vogel, Auchus, & Rosenfield, 2017); filJ&
I ¥ (Bosch, Fischer, & Fischer, 2009)% .

2 DEASNHRBETHRERSEE
&Ik

LT BRI, O AT 0 BT 5 R A S
RGHRE A VP 2 LR R BRI, O
RATEGRIERSE | RPEA S e = A2,
Xof LA 299 23 SR i 6 AR 0 A £ T U B U
PRI AR, AR d5c 28 5 4 A DG BEAL I I 55 T
I AR S5 86 AR 28 TR Ak A R /K Y- 4 o ) A
21 GREEE

X G s B T R R A AR . b, B
T 2 45 G 328 48 Ff 1) o R 22 M B AR 20 M (the
myeloid cell) BAFMEMPLELZIEH, KR T
TE BB AR U S A, R ALY B A S

USSR — BB Lk . 18 PO B2 NI 25T
‘B B A BE 41 B (the myeloid cell compartment)
K, R R R T A R 2 A B A A
R ) T 410 ) 200 9 1R %) 4 LA 2 S A o
B 28 1 & AE 41 Bl (immature inflammatory myeloid
cells) T2 1Y (Schmidt et al., 2016), {FHLREAE i &
I 20 A O H e 25 Fh G e AR, N B A A
FHOKE #H il %% (Ramirez et al., 2016; Heidt et al.,
2014), HiL A 3G 5 B DL AE S 52 A bl
A ERY

W FiR 2 T 4R 2 0 i R i ) 1 T2 B B
PNk AR =S Y Y IR N WEAE S SIS R R i
W2 T B IR R ) T B (Nyuyki et al., 2012), LA
e 1B it ) B 58 8T H8E N (Foertsch et al., 2017),
IR T DGR FRAR 4 1 240 B R 17 £ (Ramirez
etal., 2016), JR&GIECEPEFH
2.2 RIELHAR

A G T 0 B 23 ORI 1Y S5 40 A AL
ReEtb, —IShYSC I R, 2 /N RN o S
# CD4. CD8 FI B 4l vl B2 LA K A7) S48 11 R
V14 TR 2 00 6 3 8 S 7 AR, (LA 200 S 1) 5 K 2%
o, HoA VRS RE L £ 1 58 (Stefanski & Griiner,
2006) . 73— LA AR R B 55 % G2 (A 5 T gk — 20
UESE, TESINHE BR#E & R 15 (Trier Social
Stress Test, TSST), fiFE ™A 419k B 41 g 1% &
T B AR T 55 2200, (EUR 4 B R0 28 A A 5 2 A
JZ W) PR (Geiger, Pitts, Feldkamp, Kirschbaum, &
Wolf, 2015), #7E &P Y0 B AT 2 0 i 72
B2 A0 A L BE 72 1 TT BE oA A X AL I 14
AP PER.

RS DN L R J A s B4 1 N N
WA CD4/CD8 HL{H Y o & Rk (Bosch et al.,
2009; Yoon et al., 2014); i GEHN I F0 2 40 A b &
(Wong et al., 2013), Ffff THI/TH2 %5 V- i 25 i
(Elenkov, 2004; Peters et al., 2017); A< og 4G IR
PRI H AT T 40 H 3% 59 A9 10 4 3 #4: (Schmidt et
al., 2016)%, i T as TR

A, WA T 40 (Regulatory cells, Tregs)
S ATV T bR 200 B R 95 S Fg — o U0k 2 4 i T AR
T 2O B 22 I G A rp K B T AT A
BILAAS 5 480 & RE 52 7 I 1) #7 35 (Ronaldson et al.,
2016), TEME MO AL 2 R, HOKE 7t
1 AT A R 59 A2 4K (Schmidt et al., 2016), 37T
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AE 2 1 PO B 23 0 3 I BB B9 T A bR
(Ronaldson et al., 2016),
23 REST

KAV 520 AT 23 N7 R R A TE 2
ot A v TNF-o/IL-10 A IL-6/IL-10 LA 23 8 & 1
T, MPTRMEM A F IL-10 7 502 % M
F#A (Bellingrath et al., 2010), %5 —JHF 572 LIk
AEMEETE T A A TE XS &, 3 — 20 R A 0 B
ek 2 7 TR R A i Y A A P )12 8 A 4 L PR
IL-1B 1 TNF-o 7K 2 P 13 hll (Hennessy, Chun,
& Capitanio, 2017), #§7ENE 1RO BEAE 23 N Hd 72
H kAR RAE S . HIX g — DB A e,
ST 40,5 45 0 RAE N5 BT R AE S 22 8] Y % 72
IRBIIN A 2 17 SR R RS R 22 (8] ) Hh A LR
(Hintikka et al., 2009), {Hh {1 & 2 B8 E AT T
g VA 1k LA T 5 e Y 3 )V 4 42 Ak (Brachman,
Lehmann, Maric, & Herkenham, 2015),

AR TAMATS | 5E w0 . A WFE R g
PE RO B A 25 10 AT S ) AR B W I R A
(CHS50) 1Y 7% 2t Fll A% K 20 B (19 BE JJ (Scotti, Carlton,
Demas, & Grippo, 2015). T & F R REEREE H 7
R sE HAr R R L LgA Fl SIgA hE., Rk
B, SO B 2 T R Y B BR AR F1K
HARfE, B £ T0 #EHE (Lamb et al., 2017), {H
I AL T o0 B 23 NEEORNECT A, S AE Ak
7R AR e 3R I AR Y A B R AR KT R R
1 4% %Ak (Romero-Martinez, 2017), 5B UESE,
WEVR SIgA 7K-F-55 2 N 75 S ) T A5 1 45 7Y
AR FEI[E] | [6] 2 (Laurent et al., 2015); SIgA J&
NIEA TR 1) — PP B W B4 F, SIgA MHE
N ) A A2 AL LA K 5 1 25 A8 A 2 ) ) 5G4 s T
G 3 XL (19 52 A7 2 B T S
TN Z 1B A s 5 A, HLk b A2 A ] g 32 %2
55 I K P I T R B G

BN, U B 2 0 ORI 2 T U X A g A
BN B R B R A AR AR, s s A R A
MRFIHLEE; 4520 ak i T A0 . R, B
B W 4 B S5 e A R L RE, DA R e e Bk A 1
AMACFNAH L PR S e T KT S T RE, R
RPE R SR e R R AE e Bl . ey HARR
G WL D T ) D REAS AL o TE O AL 2 ORI
T, A KON BV AR AT AR

- HE A B BE 2 5RO {3 i T 40

T R 2 LA A v 7 92 5 | A M e R G )
PEANML ) 51, AR AR B[R] 00 B A 2 o ORI T
D)2l ) R 10 ST I BB LA % G o A R L £ e 3
B A E R ALRR SRR Sk O HAL 2 N
ST RN B 2 S R G AR 2
e RPE BT R YRRk, DL K S BR AR 11 B 2 1
S 9 A B 1] 508 B R AR AR I AR AR, IT S TR 4R
A ALARE B o 0 B 2 1 ORI R 2 S B
JE I T 94k C 20 W 3 CD4/CD8 Fo A K F CDAT
L 20 A THL/TH2 Sfie V-1 e Al -

3 LB NHMRERNARR
B AL

3.1 EEEE

o BRAT 23 N O 58 B B2 AR TR T N0 BT
R A, TR A A T AN [ 7 o 3 A
AN TR AR AE T8 [R]— R BRI BT, S T
2277 0 00 o7 BT B g, R BT AL R S A
PAL P I 3 A 3 I AN [

CRETIE, B 4400 N B A B0 N 2 B 2 i
WiEEN TN, Hrp, sfeReE .0 M2
I P GRE N AR AL DGR R, IR R IR, S-FE
Righ% 38 1R (5-hydroxytryptamine, transporter, SHTT)
BN Z AR — AU 3 N OR N AR 2 F R
TRE, #ar SS REEAHE M SL HHE 1 Zik#H,
TE TSST {L55 /5 IL-1p 3 MEHb I Jin(Yamakawa,
Matsunaga, Isowa, & Ohira, 2015), &4 WF57 & L,
JLZE T SRR 3] i 2 17 14 R 7 P A 3 A B AR
JE B 1Y 40 B stk K (telomere length; TL)AT
FEORHR, TL WA J2 S Ak fiad 72 v i R AR
SAE B F (942 ¥ 24 48 #5 (Osler, Bendix, Rask, &
Rod, 2016). ifA7 235 WL A% 27 F 2 X0 AL
23 W) B g8 BN LA HEAT T AR, GIESE T8k
iU P4 25 7 8% 25 S B0 A 0L 5 A% 41 i (peripheral
blood mononuclear cell, PBMC)V 2 P H FH 2. A%
TR A, BRI AHAEAFRE ha-k8 Al
h4-k12 Z. WAL A & h3-s10 WEER LK B RRAIG, FF
H T AR GARAE L, BT TIRE v 19
#(ir (Mathews et al., 2011),

TR IR PESE b, BHFEIESE, 78
Stk BAT 23 NS BOZ, AR i e A i T
R4 BB (thymidylate synthase, TS)mRNA 7KF4x
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12 #& VT 5 (Ehrnrooth et al., 2002), X A] LLX}i#
Z WF 5% BT W% 3 1Ak 20 it A Ak Y R RT3 AT
B LR, /NI B AR AT mRNA 23550 H1 R BH,

P LTI 22O I T 1 ANIEA 2 (I)-1B K,

TRl T B AR IV T B SRR M
o &R PI%E (glucocorticoid-induced leucine zipper,
GILZ) F1 FK506 454 414 -51 (FK506 binding
protein-51, FKBP51) mRNA /K-¥(Wohleb et al.,
2011), X AT RAXC 3 A 23 I OIT 5 B Bt R A S
LS5 SEAE ST AR IR AT Ak R
3.2 NRBRAREE A ER
321 NREERFFNSHRERNZLERS
MHRB L SEREERERXERER
/NG S 240 2 v K % 2R G N TR B K
AR, N A IR 4 A2 AR T RE O S v,
TS AL R A2 58 (M) FIHT 48 (M2) R R 2, 1 S i
LG AFERACRZS /N BT ML 2 5 5 O
B HEAEIR 5 5 B 1Y iid 72 (Ramirez & Sheridan.,
2016; Li, Kulesskaya, Vdikar, & Tian., 2014), J1:i2
# S (4 o A /8 H (Littlefield, Setti, Priester, &
Kohman., 2015; Li et al., 2014), 7E.0Bth2 0
HIRFFE S b, 2. 18P Y0 A 23 0L ORI R
AT LA o 2 e e RNE, I AT BE 23 i R
B HIAR L SO B SRR SR, D
52 I3 240 L A A HG v 2 DG B 1) v A 4 H (Brachman
et al., 2015), FHr—IR T #1445 (Social
defeat, SD)zli¥) S 40 #65 1H) 4 B 58 30 e B, A8 RO
AL S ORI B AR B IG BE, RIS CD68
(HI)/JN B2 J52 40 2505 9 38 1 (CD68 2 A Wik T P 1Y
AEVIRR YD), HLEERRVE & A 5 O O 14 i
Ji%i % [X. (Lehmann, Cooper, Maric, & Herkenham,
2016), 545 BB A5 AT B AT BEAROG . WFSEIAIIE
2, 18 O B 2 A 23 f I LA R R Rk
FIRY HE AN AR /N JSE T 2 38 kg R i T o 28 5
A AIOR: SLS i1 b S SRR c A R TR Tah VA LIRS
$1(McKim et al., 2016); B2 T8 —LL R FEIRE
P)7E(CD14, CD86. TLR4)/INE 5t 41 g 2 i 1 i,
DA KR RIS A A% L i i A 1) 25 BB/ N S5
2006 75 2 (1 34 11 (Wohleb et al., 2011), T 5 . i
RS R SR AR OCHY SC K X,
IXBEfi X K A B R O, AT REWE G B 2
P 175 K e WO A IR 1 OGS IA

3.2.2 HPA 5 SAM R4 AT fgLU/NEE FR 4B A 2 R
NINLCEHSMHNRER NEEXERN
BHER

(1) BMOEESRMH
MO A 22 2 (5 02 R 1 4 M PR K

Vi T, HBEE o-TEMEE(H ERAE RS

T P 08 A ) b 2R ) FROME Bz TR R R B e R B 1Y

AS AT 7 Ak (Filaire et al., 2011), 3%l LI 1E1% %

WS v T W42 3 (4 61 /00 R M 20 i IR s A8 8 Ak

B JL R AT i e, DR IR S A S I e AR rp B

A ) R RE S B 5 32 8B iR % BT (sympathetic-

adrenal medulla, SAM)R S A1 T -k —5 |

MR P 43 W 30 B % (hypothalamic-pituitary-adrenal,

HPA) () #4755 A1 (Campisi, Ravo, Cole, & Gobeil,

2012), BHFEIEHE—PAESE, At O B 23 BT

T B S AT A SR AR A0 R MOE B2 B AR R

S A8 ) L2 T e OB 1 80 B 7 Y A

(Strahler, Rohleder & Wolf, 2015), {7E & PER

AR, Bl I E A AR fk SAM FR G T Y Ho g5 T

AR T gk bR L WA, HPA %l 080 DL &

ST 28 R T B G R T A2 A P /0N S5 2

#Yi% fk (Blandino et al., 2009), Z54 3. 2. 1 HB408

T, /N 0T 4 B A 2 114 0 B A 2 17 8K 928 S

PE T NGRS T AR B, DLO B

23 IO P i B 7R AR S BIE A B B B S

H AT 2D, X b AR IR H A 2

(2) B LEES N
FEA O B AL 2 BOEGS B P, HPA 5 SAM &

Bt S 5 488 I B B I 71T (Gandhi, Hayley, Gibb,

Merali, & Anisman, 2007; Schmidt et al., 2010;

Visnovcova et al., 2015), HWF5X A &P, 1295 FIR

B TR R TBOCER AT IO /) e I3 A R T 2B ) 0

P4 T (Kritas et al., 2014); TR B FL

T3 e 5 0 3% 8 T R /0 S J5 4t A AL i 78 46 (Yuan,

Hou, Zhao, & Arias-Carrion, 2015; Schneble et al.,

2017); [RIAFOFSEICUESE, TR LS B B S R X/

JGe B A AL AR R T AR b, R R R AR KA

SRNUE v TR < N EE A e = g o =

7K 3F-(Tanaka, Kashima, Suzuki, Ono, & Sawada,

2002); /N5 AR M i e 1k L4 E IR R AR N A1

21 203 T 2 AR (Lee, 2013), %t HigR A7 8 2 1Y

VA P BE(Johnson, Zimomra, & Stewart, 2013), iff

A — T LA e I R B BT X 4, & BLis 3l
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YIZAAT AR 1l 2 55 4% P (PVIN) T AL /1N S5t 24
J o, SR A M R GEHLRE AL M4 57

H 9E IR (Masson, Nair, Soares, Michelinil, & Francis,

2015)% /N T4 il mRNA S 7R & B,
P2 U B A 25 I K RT 5 5 14) / 0N TG T 240 e 2 o P B
WT B R E AR 32 K 1Y TG (Wohleb et al.,
2011)o HC/INE SO 240 R AE A8 1 O B 25 7 et 72
Al BEJR R 7 G A TER S

[RIA, B Z IEYEI SR SAM RETEIG O
PR A 25 1N A H g5 S HH AT g o TR SRy ) O
WYERA . HR B Yo, OB S N ORI T
I A YRR 25 O AR R s S 3ok
LT CXCL12 H KRR, IFOE RS T2
M3 FE o, LA K BAAZ A LR v b e 20 P 7 A
Wi Z (Heidt et al., 2014), HEIA]AES TR AR PR
AR . HAFSE IR UESE, O B4t S NI B SR
/5 45 SN T 5 () 38 I 2 RS HLEE Y B 1L, 2
DB ER AN EERA, MAEAREZH
Wt 25 4 HAR A R G5 B 5K CD8 il T
e, CD8'-CDS7 Ififk T 4 Ml & CD56'NK 4
MLFn IL-6 7KF, Jf B A RO E 1 KE
(Amati et al., 2010), i FFURIE 2 nl 5 5 3= hf
ZRGEHLRETE N, H SAM R GeAE e siE K I
TR A VR T RETE L

P, O A S B ORI A AR S L R R OKF
143 2l i 5 | 1) S B 1 1 V) TR A (Reber et all,
2011), x5l HRARPENGAE o IRl A4 i A D
LB e 2 1) B934 111(Gibb, Hayley, Gandhi,
Poulter, & Anisman, 2008), 7R 5 K #E RN
R BB IR A, 00 B AL 2 7 5 o o 35 32 e p
RGN T LA M ER 1 3 W AT RE S IR Y
LDEERFERGESAENEERRE ., HRE
BB, A 0 BRAL S N IGA 2 (A5 AL 1 2R
¥2 1L i (tyrosine hydroxylase, TH), Z U p %31k
fitf(Dopamine beta hydroxylase, DBH)FI#& Z 5 i
N- H 5L % 7% Fifi (Benzolamine N-methyltransferase,
PNMT) 4 3 R 3 38 F1 3] /K F B AL (Gavrilovic,
Spasojevic, & Dronjak, 2010), F3JLATE 254
ARG R T il . wih, ¥ ERE
WO AR e BEHLARE B VR 5 o i 4 i L 1) 52
WahiG, B EIREZEEN G EAMBKZIA A
ZRPAEAY, o B 2 IO ORI A A A O A A
R BT RE RV G BRI H 32 A3 Ak

IR AR (Azzinnari et al., 2014), WA RO
S S W R ROE U B

M2z, DHEFE SN BRI A ERA RS
A, JFREWE R BUMR . LRI R
53U 55 G US4 £ 2 A Ak, DT X e
SR 7 A AR T AR S, R A 0 B M
WAL A R . BAK HPA Fl SAM R 5¢
TR R LUNE B A R Gt 2 5 2 2L
PRA 23 7 B ) A RE B R IR A AR H AR UL,
SAM ZGE Tk i1 FH T BE B M EE B
323 MEEH. SUEHENTHERRES/NE

R4 B B AL BE 28 (L 4B S BK

17 38 % ¥ (gut-microbiota, GM)-5 H X 28 &
% (central nervous system, CNS)Fi& 4 ¥4 1E
FHAPTER B U0 OCHE . M T T A AT 5% ) o X il 22
RGHLRETIF S 6 ATy, X 22 R GE 0 vl 3
TIAERRER R ARSI, T Ei-—E k-
Bl (HPA) DA K 52 I8 ph 28 22 G 0 AL 1T 52 0
Lo R T o T A A 0 S ) S il v R i 28 R e v
JINIRE BT A0 B 1 A3 A R B, 3 R B 15 5 NS
1% 336 25 K AR5 17 (Gil et al., 2016; Petra et
al., 2015; Bienenstock, Kunze, & Forsythe, 2015;
Zhu et al., 2017), HARGRILH R EE A,
X — 5 HR B FR A Bk - 1 T -4 2E ) Bl (brain-gut-
microbiota axis, BGMA) ,

IR RN, 1200 3 23 IO 2 2 20D
UG B A YRR IR 2 AR R A s, SR
RS SR A B RS2 0 Ak, TL-1079875 M T 40 i ) 7K
AR T E AR R R, BTN, RO G
14 B 952 IO R 0 T A E R 7 1) T R R A
Uﬁ’/h*ﬁﬁé(Bharwani et al., 2016), AN, MR K
B, IO B AL 2 O B BB AR R KT B
B 5 1S A B 2 81V FE AL, A RS b g 3
A= 41 TR 5 1 R R N 45 1 % (Reber et al., 2011)
A B A 2 I T 7 | A i 3 TR AR S AL 2 O B R E
RGP BTE B B R, HALHI AT AR IR 5 -
o 38— A= Wy b A AE 5 U DG, (HAR DG I W 5

A A i SRR A B, WO B2
LI B g OB RILTR AT TR . — TR,
Z T LA J5 240 B #4) aok E JH0E T BB X A o A A
F, HCJE D AT R 5 0 4 4R 3 i € (Ishihara,
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Takemoto, Itoh, Ishida, & Yamazaki, 2015), i
8.0 B 3 Z BT A2 38 I AL B OK P (Gongalves,
Dafre, Carobrez, & Gasparotto, 2008), H:J5i[X 1] g
55N B 5T 248 i AT R AR 46 Al B IR (IL-1B . IL-6
Al TNFo), SN T 7558 S LA A EE(NOS)
(di Penta et al., 2013), DL A H /)i B 40 i & 35
NADPH % fLH 2 (NOX2)1 £ 4 (von Leden,
Khayrullina, Moritz, & Byrnes, 2017), &4 5% %
B, W 3004 I Ak & 7= M) (Advanced glycation end
products, AGEs)5 2 35 F /] i% 5 40 i 3% 1 1
AGEs SZAK(RAGE)AHEAE T 15 58 R fik v 1) 2 5E
FISE A AE AL R 4. FPS-ZM1 & RAGE ) — Rl 5
PRI, FPS-ZM1 W@ BHIET RAGE, HEMfi
il /I e S5 200 L )0 A L A NN RN S RE S5 T B
A 125 b 5 FH (Shen et al., 2017).
3.3 AOFEREA

Xof oo B A 2 I IR B 92 s 1y R 5 L AR Y R
RIEEH BN O FHOCH R RKYE T2 iy A
A B LA, O3S A R AR R
2 52 B WL RV FH W I DR . AN T
B AR R TN T 25 PR 3R A A ) A5 3O i 4 52 31 Y
HE MR 25 & AR, 78 R — 2 0 38 5 )
PCT IS B R OKF- AT BEIRASAR IR, 52 0 5
B 5 TN, AR G A W) S HLRE I A8 4k o TERF ST,
WINPT N R AR R RET RS
ZEUTHLAL S
3.3.1 Ml Fie

T A 23 IO YA B 28 S N BIF S v i 20025
51| 75 T B9 22 55+ (Stefanski & Griiner, 2006); 51
PR AN T A A A TR ] — 7 385155 5 098 et T
SRS TR B AP 5 0 0, ™ A i BEUR
RLIRAAHI o A BT LATER R A A2 I F XS 42,
VAR 3800 B OR, & I Lo R A A R % ik
i v P A 240 i AT A ) R S 3 R g
55 MR UL e A Ak, 3K 2L 200 084 A I 17 38 0 £
JE B E K3 £ (Kang, Kim, & Suh, 2004), Zh4¥)
ST KPR, LR BP0, A DR R ok 2
JHL P 5k 3 Y T R LA T o A A S
T NKC 200 6 (7% 0 D0 KK A 20 F 2 (Stefanski &
Griiner, 2006), 48R, A —LLAFRIHRIE, FAR
5B P FL At B ME TR STgA 17K - 8 3 i F ok, (1
TENL UG BN Z), SIgA FE ARG B ICHE 5 J5 THi i 22
5t (Birkett, Johnson, & Gelety, 2017), % F

A Bk 2 1 W B SRR Y R W R AR A, iR R
GAEZIEHTEWEE,

B 23 7 O S R AL R AR Tt 327 AE I 1Y
B, BEEFR I, RERENAY ERE
Y 30 4316 % (CD27°CD28°)CDST 4 Jifl 7 & 54t
S Y FFE B FE ML R (Bosch et al., 2009),
JBE S 4 5 R T 1) S AR AP BB A T R B
R LB AR SR SO BE R UG, rp Mok 20 L Y T e R
& (Vitlic et al., 2016),

3.3.2 HKEE

FREAZXILENEREFWERES, I
o HAL S s IR B . BET R B, SCRERE
SEIR 5 LB B KU AH DG, A B FRI A 4,
JLE—AFE B BB R S g T 5 NK 404
PITHREAE G . HL7E B 40 0 2 I3 50z BH Pk L3
AR ORS ARE PR T 43 0 38 i 5 L 2 I v Y
CD8+CD28-CD57+4H Mi & 43 Lk 1) 3 il #H 3¢ (Caserta
etal., 2008), UL4h, BIWEEIE kK, BOEAETIR
1 P 18 37 3] A B 25 7 ORI B 2 5 ) L JR R Y
GIENLAE . T BOLHEME 5 AR 5 3 B A Y vk
RLANME . PRAZANML . T 40ARAT NK 417K (Gotz,
Wittlinger, & Stefanski, 2007), LM AR T &2
F 200 A %) ek /U 0 55 N T B A 22 4 D
kB 20 i 3 5 BB S B9 B AIK (Gotz & Stefanski,
2007), WFFEIR LB, BEFLH 20 A X Ty 2R
JLat SR Yo 1) B A e 35 G SE ), L2
FLP B AL A K B F B (transforming growth factor
B, TGF-B), L2 L EAE RGN LB P E H
FLHIVEF(Kondo et al., 2011), T 88252 JL7EL B
PRI FIARIER T A S E R E R & .
333 RESEFM

Lo FRAL 23 7 8 S B AL RE AR b IR 52 B R R Y
wm., AMFEEN, EEENEGEEPESAANE
AR, FEOHERE SR N A 5 B R R Rk
4 I 4845 )52 )3 (Kang, Kim, & Suh, 2004), Flii%
DA [F) 58 LA 7 1o JBE IS0 4015 B A A 7 o S8 i T
R i~ R L ARG IS, ELAE
WRIZ IR — A KA e E R AE ST (Lucas et al.,
2017),

B3 N SO G BEAILRE I 52 B 2 TR AR L 1Y)
SO o BESER I, B VE A R L R R
A0 B RR LR EBY BRI BE ) T
(Panter-Brick, Eggerman, Mojadidi, & McDade, 2008),
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HIFHE B FREEAN LN SIAEEM A 55X
P 22 55 AN - 25 R BT & VT L 2 TR EE,
Wil 5 52 55 JOT 7 A (O B 38 m T B & AR
WK A —TaF st & B, EBV $iikK P54
WA ERENMICKR, YA E T HAK
TR A543 B A A HL 40 B 6 93 D) B 1485 57 (Sorensen et
al., 2010). eAb, LB 22 ) S BEPLRE 32 21
FEOSHUAL I RE A o 26 3R 45T ik ) O — TR A
RINAEBR A 5200 J7 0 NG B A R Rz o e
KV, BAE 4 FENREBUGEH W B L, Kk
T 1 A% Ak 55 0 W 38 8% 2 T 5 9 LR A 26 (von
Rueden et al., 2014), sh¥sLIRtiEsL, 2240t
JE R/ NR TR E g, g 1gG A
IL-2 & # ik (Bartolomucci et al., 2003),

R YT ST C X 5.0 B S R e
YN ARG N A 22 R T T — IR E, W
BT —E R, (AR D, Rl E
T IR AR, VAR 8E %, 5.0
PR A 25 TN I ) B8 S TR 2 IR ) SR R PN A AL )
HIIF5E BRI R = o

4 ETRERNAESHEERT
DIRA S MM IF R AR

U FAL 25 BT TR A 5% ikl BIFEIA
1% EE (Noto, Kudo, & Hirota, 2010). 1F /& /E
(Mindfulness-based stress reduction, MBSR) (Fang
et al., 2010)FIPEIE I Z5(Sharma et al., 2008)%:
A W R BENLRE R ARAE T o i 3hyT b ik
F R — AR AR 25 T T B, X TR
—NHEAR, TCIB AR LA ORI, B
BRI A PR AR A PR T . BE T DS
X B A 2 IO ) SR8 R AL 4 B 45 5 BIL R )
SIHT, JREEE YIS ST A G OF SRS, 1K
BB T A A R X B AL 2 i, 38 T AR G
B B 93 P 95 9% 1)+ 01 & 11 (Archer, Fredriksson,
Schiitz, & Kostrzewa, 2011), 1A 25 T0 B
HARAE ML EL AT T8 00T

Ho—, A BB T X R I8 0 40 L B 92 L 255 it
INE R, H 2% SN A B L AR A8 1 5
HHMOEEPE T WRELARAE . NK 2 RN 05 240 i 55 £
£ 40 i i £ (Schmidt et al., 2018), A % T4
FENLRE IR 5 00 A 25 70 SRR

H=, B3l AT 52 A 225 B 43 WA I A £ 10

P 2 IR S BORE R T o R 53 (A i (5-
hydroxytryptamine, 5-HT)HF5% 2 HH 58 SN
2. T 5-HT BEREIAYT % E RS HLAE(Baganz &
Blakely, 2013), HJs K5 5-HT 7T 540 T T #k L 40
JfL . B v C 20 B S5 e A R 1A ) A2 A
M5 78 AR A G, M SR AT LA
FRNN 5-HT RGHLREINA 15 T J1A KRR
SEI BT VA (D' Ascola et al., 2018); HiJ5t K& Hy T
2% 7% ¥ (Dorsal raphe nucleus, DRN)J& H X il £
GLN 5-HT o) FEoRIEZ M, Thiis 3 Bk nl
%} DRN #ft £ JeAUseE E 479875 (Nishii, Amemiya,
Kubota, Nishijima, & Kita, 2017), %CH # T 5
A RS FIEIE BT

H=, 2 3B T T AT T e in - k-5
b A4 (HPA)WLAE (Armstrong & Vanheest, 2002).
— Y SR I, B AR T R BUE R
HUR M (adrenal sensitivity, AS), JF H T 14 T HPA
5 R BAE T, T Y A A2 2 B B 65 B v I
R B SRR SR A R T b R B B R R P
(corticotrophin-releasing factor, CRF)/KF-F3 i,
NI REE ARG T 45 PEAR DG 1947 S I 25 (Pietrelli et al.,
2018) AL, iz S BRI X 2O Bl AL 23 6
Wt B b HPA HLBE & % 8 37 1E F (Zschucke,
Renneberg, Dimeo, Wiistenberg, & Strohle, 2015),
WA 4 T 5 SR O B I

TER T B SAM REH MU 1, 72
22 N FH O 2R A8 5V (heart rate variability, HRV)
FaAR, UESE T2 S B T DU 3 X5 B 3 b 257 Ay
B4 I B 2% w1 LUK SF A 4 T 0 B g B (Tiina
et al., 2016; Lin, Huang, Shiu, & Yeh, 2015; Meier
& Welch, 2016; Von-Haaren et al., 2016); HJF X
T 5 32 Sl BB R RE A2 8 5 T E ik 0 A B Pl 22 T8 10
1% S A E (Hsu et al., 2016), 1T 3% f7 B xg g
2k R A B ADIRAS, 20 B2 R
W S A SONTE Y B R, AR R
UEHRE A2, (BRIE T 2L R ] I, 2
BNERIRTT LA 22 B 8 R G AT BRI TS, 7T
AEAL R OB 20 N ) S L BE G Y i A

Y, iz 3l B T LU bl 22 R4 P /e B
21 i 35 54 Y 3% i (Littlefield et al., 2015), — IR h#
SE0G & B, FEBE IR Ak T 2 (streptozotocin, STZ)i%
504 B SR O RS (AD) K R B 32 3l ) A5 4%
HH TS AL /N AR E R M1 A TR
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P M2 £ (Lu et al., 2017), Y5 —IFHF 58 0] %)
C57BL/6J /N ER AT 43 Ae - i 2245 FLTF- R (partial
sciatic nerve ligation, PSL), PSL 4H7E F K 2 KJ5 IF
AT B2 i WF9E K 9, PSL TR 5 m
T/NRAEFRME ST M2 48 A S mEES 1-FH
PE/CD11b BH: /I ST 20 i i Kk, 13 2l 28 00
/DT IR B )N i B 40 A 9 %% = (Kami, Taguchi,
Tajima, & Senba, 2016), M %5 Tl £ BRPE &
SRR . T UL EER R, 18 3Rk ]
oo ELEER /NI B A ML RE T A 25 TAat ke . mon
I, A O B 23 I 5 98 N ) R AT AT, A OG
PR H T EE A R .

B, BTk AR B I AT LA ] 4
TGN RGN 2 TR fEHLRR IR Y, i
AR ARG R T . R R S AN
HIBEA R RG R E HIEEH . Al fh, &
AHFZHHRAZ B TREANERE, R SR
N2, 18 397 ik T AR SRR N % 5 | Ak 0 B A
S PR e N T IR S R B, R R OR(EAR R
POLR I —Fh F-B .

5 45iE

O A 23 I B 23 5 I SR R A B DLAE, R
M 44 T G 5 40 it P 384 5 DA e B g8 - KR 5 1)
Re, FFEREMHSIRAERE R ERZEN T, &
95 ARG e WA T R D BB ARk o AEBLT] 20 AT
I, OB S RN R e RN S AL . At AR
TR 22 N A3 WA S AR W 2 TR R AH DG, /NI J5T 240
AR E P AEM . K, SAM R4 K
HPA RERE [RI AT IR 2. 48 PO R AL 5 N YA e
O, H SAM RS FHEMERTTRETE N EZ, O
P A 2 I ) G SR I A7 B AR IS L M A S
SR IR 2 NO#EERN R, EE2HAH
2L AW R AR LRI & O AL 25
WY S RE SR AR AL o TR BRAT S BB G 8 I R
T AW, 328 87 3 P IR B NI R oA ok
D IRAEWF ST A AT A

BB AR YR AE O B 23 07 8 S 95 S5 B Y F 5
BT —ERR, MRRTFEGEHEZNIARE. B
SE 2 B S5 I ATE 5T LSRR 22 1T AR S BF 5 X6
E 35 S o R N ORI B B v 0 I ST £ e
@45 T3 (Social isolation disrupts; SID), & t14&
RIGAT: 55 (RSD)FIME 1 MR T8 BEVE AR 2 (CSC) 4%,

BA & TR Z (8] A0S LE P 9B 5, i, el —
fity % B 00 T XS AN ) ASE 7R 7 3 A 880 ) I 35S
VAL AS [5) Ao e 3l 0 1k [v) — A5 784 O 3880 0980 )
LRI 2 BT S AR50 . Ho TR0 B
PN 2, Sh S a R R L — A T
NEA G, HWR, 7L BETE R G HE ST
Fe, LA BRI A R IR 85 v B IS F 22, i kg
fERER, B aGRE . 550 AN
AT A A B, e A 2 I SO 1 G2 S
3750 B Al i 22 [0 ) S BB B N FE AL B BT 52 F
([R5 S N TRV N o - UN O E RN
27 Fi A W2 DR A e HLRE A A b BT )4
K5 O SHORI AR B8R L e AP S 2 T 52 A )
MU . B B AT ST T T I R RS — RO HEZE
TR AR o 1837 TP I OO0 T0 B 22 I
F% B 28 SN R A A RS B I T A, (AR DG
LD, I A TE AL A i B LA R S R i)
)R E A E N TE 25 1.
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The regularity and mechanism on immune response of psychosocial stress

CUI Rongrong
(Key Laboratory of Adolescent Health Assessment and Exercise Intervention of Ministry of Education,
East China Normal University, Shanghai 200241, China)
(School of Physical Education & Health Care, East China Normal University, Shanghai 200241, China)
(Department of physical education, Wenzhou medical university, Wenzhou 325035, China)

Abstract: The psychosocial stress will make the immune system experience functional changes in aspects of
immune defense, immune homeostasis and immune surveillance and also appear dynamic transition between
abnormality and normality along with time and intensity of stress stimulation. Its mechanism is related to
biological factors such as heredity, neuroendocrine, free radical metabolism and intestinal flora changes and the
microglial cell maybe play an important mediating role in it. Lots of biological factors, demography factors such
as age, gender and economic status as well as route jointly determine occurrence and development of immune
reaction in psychosocial stress. As for its intervention, the physical exercise in kinesitherapy is a kind of method
that is worthy of attention.

Key words: psychosocial stress; immune response; immune system





