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B ISR YHEER K RIT A F RIAERZIG

mEL, HE?, RAELE? R,
QAbRHEE R RS R, dbat 100084; 2. ZEHEEREG W25, Jbat 100850)

] B A TUEE IR RS IPAREE R K AT A FEAAR T on, B R R T4k
B2 (CUS) A4 p ARBE AL KR, VA2 a9 AR A S0 7T (Flu) A *+ B, LA 45 3% 5 36 & DI %
(MIR), )>3% & 366 DI 2 (LIR) AT #p ARBE AL K 3% 50 A - be ke 2 2360 . P37 20 . #74 ph4&
BRI WAIT A FEAFREG Y m, SR (DITAFAR: CUS A RBIEX KI5 LA F R EET
M. BREFEDHM Y. FHRELPOBABRIIERK; RBITTAWBAR ERBCE MR
M3 ATi2 3 A 5 B9 IT — R I ARARAT AVE R . QBT T4 CUS 2 EpH K AR T K,
Flu, Flu+tMIR, Flu+LIR ¥ RAE&E CUS K AA T KL% 12, MIR, LIR #2452 & CUS X Ak
FEREZOENL, FRKES CUS AALEA S HMH 257, RIEN: IpAREEAR KRR P&
HZ AR ED T BRI IER G IPARAEAT A R IA R T3 R ZNT 09 IR E K L 1B ) 4F CUS
KRBA L e dp Al 25 5T 7T — B89 AP ARAT A F R0

X B iR ZEAEF; BHETF; BHMIPAER,; ITAF; KE; SIHER
RESES: G804.2  XEAFRIRED: A XEHRS: 1006-7116(2010)11-0100-06

Effects of exercising on the ethological expressions and body weight of
chronic stress induced depression model rats
WEI Hong-wen', JIAO Wei', ZHANG You-zhi’>, ZHAO Nan’, XUE Rui’
(1.Sports Rehabilitation Depatrment, Beijing Sport University, Beijing 100084, China; 2.Institute of
Pharmacology and Toxicology, Academy of Military Medical Sciencet, Beijing 100850, China)

Abstract: In order to observe the effects of exercising on the ethological expressions and body weight of chronic stress in-
duced depression model rats, the authors replicated depression model rats by means of chronic unpredictable stress (CUS),
used fluoxetine (Flu, a classical antidepressant) as a control, observed the effects of medium intensity treadmill running (MIR)
and low intensity treadmill running (LIR) on the ethological expressions and body weight of depression model rats in choco-
late milk anhedonia experiment, start experiment and novelty inhibition ingestion experiment, and revealed the following
findings: 1) ethological study: CUS could significantly lower the degree of addiction of the rats to chocolate milk, reduce their
spontaneous activity, and prolong their ingestion latent period in a novel environment; fluoxetine could significant counteract
the said changes; with the continuance of exercising, chronic stress had fluoxetine consistent anti depression like behavior
functions; 2) body weight change: CUS significantly inhibited the increase of body weight of the rats, Flu, Flu+MIR and
Flu+LIR were all unable to improve the slow increase of body weight of CUS rats; MIR and LIR can improve the condition of
slow increase of body weight of CUS rats; their weekly body weight had no significant difference as compared with the rats in
the CUS group. The said findings proved the followings: depression model rats showed body symptoms of slow body weight
increase and depression like ethological expressions such as anhedonia, spontaneous activity slowdown and ingestion latent
period prolongation; exercising has fluoxetine consistent anti depression ethological effects on CUS rats.

Key words: sports psychology; sports medicine; chronic stress induced depression model; ethology; body weight;

animal experiment
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FIAAE (depression) & T1E B AE #H B (mood  dis—
orders), J&—7h LB M5 A B9 BEARVE S FEEARIERY
LEAME, Him Ao | m S R AR H AR
THRRfEE . IR TIAHAS(WHO)MGT, #2020 4F,
PVABREASAE SRR TR HES T e 2 7", BRIAYT
PVARAE A 25 i A RS, A AR A 60%~70%,

WFFE T, IAIRAE S AR 55 K il = f B RO A O,
NSz s A B e F B ARAE 1Y B2 K R 25 M
ST BN ORGRIE 14 F AR B AR TAR D kAT
PRI B N o I AR AR T TS P2 3 e
TR, B ST TR R AU R YT 5
52 IR RAFIRCR", 1N HIz sl S BTl 25 9 AR %,
BRIBTT AR L B — 257 A R (HIX AT
55 B AE— MRy IR B i A w2y r Wk b, sz s shit
MRBYE A BLRIBTIE .

18 P A n] 51 A N K (Chronic  Unpredictable
Stress , CUS)ZUTAFER [F A TR A T 2 AR 4
BAZ —, B AR AAR 1A% O S R —— PR e =
(anhedonia), H I8 1z 32 TP AE A0 BELAE BEAL
il PUASLG 0T K AR IBLHI I FE" . ABFSE i
S CUS REMHEL, WEHzEEhR CUS BRI AT A
PRI E W, DL 2 BLhT AR R P IT
(Fluoxetine, Flu)fEx i, BIEARIHE S HTHIARE:
BIFE

1 HR57E
1.1 s

65 HNAE SD MEPEREL, SPF 2%, WAAR{AE
150~160 g, W [ 4Eii A AL 25 s A R ), 1Al IR
iS5 . SCXK () 2007-0001, KERATE 4 HEESE,
HHEEEYOK, FiR 22~24°C, RGO + 10)%,
HAR BB HIEIR,
1.2 FENHIEREF

DSPT-202 #h ¥ ¥l & (WL M B G, T H),
VIDEOMEX-V K&z shfithr 5% (Columbus Instru—
ments, & =), ﬁﬂﬁfé{%ﬁfi@ﬁ((l\/{ed Associate, 3
), MR,
1.3 KIgit

DSEE AR

KEMAJGLERSE 3 dJ5, #1471 FMaEN
PEINSR, FEE 317 030 4 JR B 18 AN T TR R
IR XA L], A3 BIERE LS T #0ETT . HE
SR mt, RIS AR, e RN RS
TGS | 155 7 A PR R S50 L AT

RS,

2) Byt oy 4

i S U SR T e R SR =0, B
=5~10~15 m/min, 10~15~20 min/¥X, 1 K/dx6 do VI
SRR AT Pl ke B GRE R, LR S o R Bt
AR

Rt AR R, MR R E M0 7 41, 4
8 N B U AR E 22 7 8 BEE(P0.05), #441
BB 1,

x1 FMHARFR

il FuE:s
iy (Control) EERE R
1 R4, (Chronic  Unpredictable .
) ( P T2 H
YoR):&: N Stress, CUS)
CUS+#A % T2  (CUS+Fluoxetine, Flu) T F sk
CUS+/ 3% &2 (CUS+Low Intensit
) ) Y bz
e Runnning, LIR)
CUS+¥ ¥ 7% & (CUS+Moderate Intensit .
o X (CUs Y oFrmu
EH Running, MIR)
CUS+ # & 7T +
. CUS+Flu+LIR, Flu+LIR L HFiEF
SEgEHm 5 wiLR) - L2
CUStR BT+ o FtMIR, FbtMIR) T4
o u , Flu o8
PR EES A ’

3) A BRUME T I AR R 1 A T

ZEICR9, 11, 1378, JHS a4
BT RS, FELE 4 JRR TR TR
BURI 1~2 R 256 24 h, 5K 24 h, R
55200 mL KN 150 g #EH+90F5 24 h, BUE 45° {5
#t24 h, JEE 1 min, HH7(0.8 mA, HLTd&EIH4h AR
15s, 3£ 30 min), WH I 12h, ABEFA10dB)1 h,
10°C VKK VK 6 min., #HIZ) 1~2 he

4L

Flu 2. Flu+LIR 2. Flu+MIR 204008477 1 h
% %ﬁﬁ?T(Fluoxetine Hydrochloride, £ 000530, H
IR, SHEES99%, HiH MU 2] B,
Z525(10 mglkg), AEGARRL 2 ml/kg, 1 R/d. HAYH K
FRHE B A T AR AR R B AR BEER K

5)HHINZE,

K 08:30~12:30 #4718 5428 ) . BAR I i fr o
HEWL 2 2,
1.4 FRItEDH

AR, SERBEbrE " (x+9Fm. Siit
43HT ] Windows SAS 6.12 5 f45E . SAS 51 SR 75|
FH SCHR[14],
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x2 ARBAINGHERH

Z 4 Y ek

VR IEF)

— 3 m/minx5 min+5 m/minx5 min+8 m/minx10 min
= 5 m/minx10 min+8 m/minx10 min
= 5 m/minx5 min+8 m/minx15 min

) 8 m/minx20 min

7 m/minx5 min+10 m/minx5 min+13 m/minx10 min
10 m/minx10 min+13 m/minx10 min
10 m/minx5 min+13 m/minx15 min

13 m/minx20 min

2 FHREDH
2.1 MAII%HFEER

KAZDH 10% KRR AN ESHE NEE
Hash"™, BTLA, 7ERBIAAJG ZFAFE 3 d G T 1
JAm G ERM M, SIBR T 9 RN RN KR,
2.2 I5% RSN

PR A SR E RN, L& iR
A kg RE TR, SE5 H M 20 & 00 FFREREA T
T, MZE 2 h PR BB A TR AR O] o o o 25 2 /R (3R
3): SR BUBRASEA B A B 2 5(250.05);

Bk CUS 24, At 2% 4R BRI 5 ) AR W48 A S 3 b 2
ZF KA (P<0.05~0.001); 5 Control AL, CUS
KA N (P<0.001), 558 )1 4= g 1 i
& FF#(P<0.05); Flu £, MIR ¥l CUS KI5 H
AP R 2 N (P<0.05), K 1A R 358 0
(P<0.01), X558 3 25 3 i ¥ B S8 2 15 1 (<0.01) ;. LIR
4 CUS KEKERA I Z W (P<0.01), T558 14015
PR BE THER(P<0.01)5 Flu+LIR Fl Flu+MIR Tt fEM
TR 5 A W R g FE (P<0.05~0.01)

#3 BUMHEERET. BHERET RN ARITE N4 FRBERE (1 +s) RN

28 5 WA oelgkegh O inrm/(gkg") oMH,0)(gkg") 355 A FRiT%
Control 8 4.5+2.1 3.842.3% 0.7+0.4 77.8+23.0
CUs 8 5.541.7 2.9+1.6 2.6<1.1Y 49.7+22.3%
Flu 8 7.142.0 5.6+1.599 1.5+0.8% 78.5+8.3%
LIR 8 5.6+2.3 4.5+2.079 1.1x0.6% 79.3+7.19
MIR 8 6.942.3 5.4+2.0%9 1.5£0.59 77.1+6.7%
Flu+LIR 8 6.1+1.4 4.6+1.4% 1.5+0.89 75.2412.6%
Flu+MIR 8 5.4+1.3 3.6£1.5" 1.8£0.9 64.7+15.5”

ERAAKIE: 1)P<0.05, 2)P<0.01; 5 Control 4114k

2.3 BAED

BR FURAAR TIRFEABE AR, ek
PR3 F ARG TR, Zead 15 s X A
NI, SRIETHIR A &G s

KM Videomex—V EIZZ BT R G000 % KR A
KiGdh, SRERILE 4), 5 Control 4IAHEL, CUS
KA TG SR>, A I 2 IS 1] P 76 3 e
T i 080 (P<0.001), Flu 4l MIR 41, Flu+LIR 41,
Flu+MIR 4 ¥JRE6% & 5 i CUS K BRI 2l R &5
(P<0.05~0.01).,
2.4 BEEBNKE

LR IRILER 4), 5 Control #HEL, CUS KR,
FEATAT A BB SV R 9T 4B 4 (P<0.001); Flu,
LIR, MIR. Flu+LIR. Flu+MIR FH¥HENS B 2456
CUS KR BRI (P<0.001),

3)P<0.05, 4)P<0.01; 5 CUS 4% 5)P<0.05, 6)P<<0.01

x4 BUNHRHET. SHEETRHAR
BAEHNFFERBARE (x +5) IFNT

28 %) n/ R ATAEH/em  FRBKI/s
Control 8 36494634 103445
CUs 8  1304+772V 185+63"
Flu 8 3009+l 072% 5640
LIR 8 16641353 93+47Y
MIR 8 2689+l 609? 72+48Y
Flu+tLIR 8  2953+1 548% 50+30%
FlutMIR 8  3110+1 168Y 38+21Y

5 Control }b#5: 1)P<<0.001; %5 CUS rb#x: 2)P<<0.05,
3)P<<0.01, 4)P<<0.001

2.5 K&

gL R(ILFE 5): CUS AT 4K kR 25
T EHE(P50.05), FFA LI EEALIR . M2 PE RO
KEUATEA I, CUS HKRTE 2 BGIAEFH
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LT Control £H(P<0.05), Jf H—H IEL:FEPER
PRHIER 3 FH(P<0.05)F5S 4 J&(P<0.05); Flu FEBET A
{ERAEME CUS K RUKE A K218, mif R
AR, RN PG ERFL 2 J8 5 06 S8 %
ZiRE, BRKEY B EIRT CUS 41(£%0.05~0.01),

PEORKINA T RIGTT A Re A — M AR E G K A 1R
FH; LIR F1 MIR T-H¥REME e CUS KR EIE K22
MEAENL, T EXHL CUS IR SR K R R s T
Flu 21, 30 LIR 41, MIR 415 CUS 41HHtL, 7E%
ANSEYG AR 22 A W R (P>0.05), LIR 41K HE

£ 4 A5, MIR 407E 3 UG . 4 FEHERE ST Flu
ZH(P<0.05); Flu+LIR Fl Flu+MIR Tt K fE W] i o
CUS KREUAFEIGRKGAZIIEN, RINMEERIY 2
JEE T EMS MR A R, SRR E Y B E T
CUS 4(£%0.05~0.001), FREIER KL T 3PUTT A%
HIPRE AVER; Flu+LIR 4, Flu+MIR Z7E PR 3
JA ST IR BB PR A R, R E A 45 B R T LIR
ZH . MIR 2(/%0.05), AR IR 25T 580Pa 1T 455 il
IREMVEH .

x5 BUMHRERT. SHEETFRNARKE (x+s) BN g
28 5 n/ 2 %0 %104 %2R %31 % 4 7
Control 8 21246 281+13 314432 365+34 405438
CUS 8 214+4 279+11 288+15" 342422V 365+26"
Flu 8 21449 267+13 270+11% 311x13% 3264273
LIR 8 21346 26949 276+12 326420 353+24%
MIR 8 210+7 269+11 279411 333+13% 362+18"
Flu+LIR 8 21448 26611 261£17> 302+16° 3254203
Flu+MIR 8 21148 264+17 2664252 311263 3394282 ¢

5 Control }b#%: 1)P<<0.05; 5 CUS ZL3b4x: 2)P<<0.05, 3)P<<0.01; % Ful 43t4k: 4)P<<0.05; 5 LIR ZA3L4x, 5)P<0.05;

5 MIR He4i: 6)P<0.05

3 itig

TENLESAMER R SRR, THI 928 . HEZKITH
FEiE . MCE AR 2 MU S BRI A T A 2 B KA
FEIRATEDR" s KA STk, 255 A S0 3 Y LUAEAT
FECR" " RIS A, AT I 5 A sk
Bz SR TSR B R A SR 3 M T
MG, A RRARENEL, RS TPHE R
o
3.1 IS N4 PyRE R Z 056

CUS HIARBKERY iR P 2 5 R G0 — Be i 28 T 2540 52
B, FEHREIRAES k=" SRR T
NPT B deky TESaER, PRI BRSNS
REH35 R AR T FE S 50 AR T AR RO 7K fi
T 1153 HORAE il UG = FAA R W R,
WA W 58 7 2 W Pk = 5255 (chocolate milk
anhedonia test, CMAT)UOJ . EHERE %%Eﬁ%(sweet food
intake)ﬁﬁﬁ%ﬁ M4 HL [r[j{ﬁ(rate of sweet food intake).
B YR B (palatable food intake) . FfI PN H 3 1
(brain stimulation reward), 1V #% S%i(place prefer—
ence conditioning pmcedure)%i%\%fm%“ﬂo

TG BE /K IHFE S0t TAATEVE 2 BB AL TR,
e THESATRKIELAIN R, RAH 10%~15%
MBI AN REAR ARG SE RO K SR AIRZ , T HLIS AT [l

B R sh P 2t 3 JE B E BEK B A S I A T
BT RIRS R /D, X BB ZERIK 5 AE SR kT T
FERIR G 240 TAE . A SCERIRGE , KEWKEA
S (O K IR T8 B NS T NS A R R, A BIBTIIAR
G ARRRYKSZ 1S HENR S T R BR AR A R
R JEBRPERTRE SRR R IS R . R
PR SEB R AN R DG, (B — 5 4R T
BEKTHAE LI I A RS PR, X AEAR R B
BRI T S S A E PIAIE AT AU 4

CMAT &) b—Fh S B sh P s = 525, 1%
TN BRI TR AR ISR, R st —
UM, BT AR

ARWFREERFTN, TR A BB 2 511
BUT, CUS REFRA THZHYK, T Control £H K B4
ATZr55 11405, AXF Control 4 K FRIM T,
CUS 4R BTG58 J1 4= 105 “ WA 24887, $7R H B
T YU = KR 5 A W R T BEANRE
a4 b i T AR TR B R R (BB 1 R R, R 8
YT AE BT JC I S 2 A TG 5 S R R AR
550 1 AR g B b 2 IR, SRR AT CUS Y
T T SR SEAR S SO RE T B R R

SEHGAFRM, CUS FRBEZ TRIETT, d#Ef5d . /)
SIS G, DU o BB A . /N
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ERYE

BEF B IR, BRENS & 2T CUS KE I 5 )14
Wi “GER”, “PUEERZ " R, EW] CUS KR
L THERIE A AZ IR R—— PGBk =, TiEsh . )
PUTT I RERE S A OAEIR o

3.2 FiHEE

ARSI R Videomex-V EUZIZ ShiffAT R G005
SR H Zi‘]ﬁfﬁj(spontaneous motor activity), Z R GiHE
g A shFsh P piz sk, Wil 7928 TARR, B
FEE YRR T IR BRSBTS AR R,
CUS R B A &G S, ZRI Al B[] P 1437 2
SRR WD, AT ES " P E A SOk GE
—E", CUS FEBEL THRPGTT . ST aERE R Al
Y5 WPETT A b /NGRS ISR RS 1
B cus KBS . R GIZZREEE CUS
KREAERF—E B H TGS, WA T N .

3.3 HEFMFIRELE

B A7 $00 1) B JZ I (novelty—suppressed  feeding,
NSF)2 S A B 5 ARV UHOIRZS T a7 AR Hh 7 A 5%
B HA BRI G oS, KA THUHERZS )
FIE S G S BRI, SR T A48 £ v AR
AL, A EHTRE) 2 T TSR LSRR
PRI PN,

RIFFTREER T, 5 Control #HEL, CUS 4 K FRAE
RN A Rl VR g el VN L KT NSO - G VAT G5 2 i
THRIGTTRENS W5 406 CUS KRR, X548
W% LITEDFIR 4R 2

B XS NSF SLE M HE S . H hfeheizsh
WA TR/ N BRI, (EXF LID /N (—Fh
PAMS IGF-1 BN HE R A 5728/ ) B iR AR 8
A BERW . HRTH AR B ZXT CUS KR NSF #20
FRI SRR

ARG IR, CUS PR TR | /e BE #5111 2%,
BIGTT oA /NI B AU, HRENS WA
i CUS RESRETMR . £Iizgh, LIKHTIARZEE
Hizsl, HRE AR R R s R, iZ3hE
IZASAY R A TR T iy Haz shisk—2b
INGER TSP T T A B el E AOHTIARIE .
3.4 KE

PR (AT LA AR SR SRR USRS AR R AR
SERFVAAE, VAR BUARE S KGN, XS5 HIARAE &
HRTEARIENC ., AR,

ABIFFEXS R Bl Jo I o — R, 45 2R B, CUS
XK ARG B B, CUS 40k BUE 2 B e R & TT
I W FE T Control 41 , I H— B AELE B M PE I 5
3 AR 4 J; PR EERESS T RITT, RBENGE

CUS KRMAHE GRS, R MR 2 A5
TG RPN EE RS , BRI Y B LT CUS 41 ;
CUS B T . NESREBIGRE 5, BERSEE CUS
KRR R RSO, 1 H XL CUS il R
KA T2 R EREZS T 3PETT, &I LIR
41, MIR 415 CUS 41#fitt, 7R SCg ik 22 78
WA B EME, LIR 4UkRETE 4 JHJ5, MIR 4176 3 . 4
JERRER B &= T Flu 415 CUS PEREZA T3P TT
SrEEA . NG IR, ARG Bk CUS
KEUAE K ZR G, RN 2 J& 5
TGRS PERNEE RS | BRI Y B LT CUS 41 ;
Flu+LIR 41, Flu+MIR 7N 3 3 A Fihaig
PEREE A, RE 0 BEET LIR 41, MIR 41.

B TARSZI N R BRI TRER @ R, B RR
PR A SRR S, I EL S R
A SOKMIH, BOCHAETTHE R R KR
PhEE, Wik, BN FBRRIAEKZE, &
WA S HPA B 5¢: T R4y CHR AN
{ER] USRS RAOR . ACTH, 1 ELI Y A B F- i A
WEMYEER T BHENSFER B R KZE,
Al BESE HPA B, T Eiisriiny CHR 5lE B8k
WAR, DLSAER AR IE N REELTHFERG I, PR E W
FVEFRIZER, SR R 25 T %ETT i —2
AR BUAR T A R, S 9PTT 2 BV E A G, 3
VEITJE THME S-HT FHEIBAmHIR, H B2 258E
TETF BRI H] CNS SEflpT4nAExt S-HT Y4
B, o] DL I A B S-HT fHE45 5k 24 1 3 il
PR TR ERZ , DTS AT 258 TIAAIAE A EAR
Bl S 50 % B 3 0 2 Ml F) B S-HT =k 4 I R
5-HT2C SZART bt &, 2N, Fit,
BT T A Ak IR S-HT K, W TR
ke, PR SEUAE TR,

AT LG AW I LRI HE" =, 1.
PUMARZ5 Y e AT S50 e 2 105G CUS R BUMARFER T
Ny, (RRERRERGE HAR SR g K, ik, A7
FEIXAERBERR: JAS AR R BRI A 4 i
FEWC O T R E A B 2SI, (H2
FVGTT REfS A B K R T S i
AR AR N R PR IE I R BLE B
I 5 A ELE R, 4 JE R R A S50 A (B
ik 10 JEEEAE I T AR E B AR, 18R
PO AR S o= =9 o B OF 1 1 YN TR 7t K P43E ]
ANREIRE HARE IR, SIS 2 7E L AEH TN AR
YRR RIS, A Tl 9 I R G ) AR 5
X K B A A AR SRR T 23 A 1 T J 2 TR
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AT [11] 4= %&. DNdbes % Bk BRI IPAR 6 40 22 2 ) 5 AL

ATRGEL I B , IR PEREN PR TR VI
X TR BT I BT —E ORI, %1 TS
SRR —SE MG ST R AT RZ 54>
ST T HPA B SIRE, A7 T RERLE SR LT
R, A0 T KRR, R HSRIKERRIC. X
HET AR HRiE.
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