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Protective effects of epigallocatechin gallate on depressive mice induced by
chronic unpredictable mild stress

CHEN lJie, LIN Xiao-dong, LIU Li-ying, ZHANG Wei, CHEN De-shen, DAI Bo-jian
Wenzhou 7th People’s Hospital, Wenzhou 325000, China

Abstract: Objective To observe the protective effects of epigallocatechin gallate (EGCG) on the depression. Methods The depressive
mice model induced by chronic unpredictable mild stress (CUMS) was established. The behavioristics of the mice exposed to various stress
were tested form the open-field, body weight, sucrose preference, forced swimming and tail suspension test for investigating the antidepressant
effect of EGCG. Meanwhile, serum CORT, ACTH levels, and the hippocampus MDA, SOD and GSH-Px were estimated. The mRNA
expression of indoleamine 2,3-dioxygenase (IDO), IL-1p, and IL-6 in the hippocampus tissue were detected by RT-PCR. Results EGCG
improved the behavioristics of depressive mice, however, it ameliorated the serum CORT and ACTH levels. Moreover, EGCG increased the
activity of SOD and GSH-Px, and reduced MDA, IDO, IL-6, and IL-1p expression on the mRNA levels in the hippocampus tissue.
Conclusion EGCG could attenuate depressive status of mice, and the underlying mechanism may related to the reduction of serum CORT
and ACTH, down-regulation of MDA, IL-1p, IL-6, and IDO, and up-regulation of SOD and GSH-Px in hippocampus.
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RRWEY (70%~80%), HAAAIEJFME R 3 22
i B ¥R LRI C S ERRE T LRk
5, PRI & BB ATISI, JLAERIKLL
KEBETILHRREE TR (EGCG) &&EmE,
50%~60%, BAHUE. PLRAR. TP AEYT Com i
ERBIR VL SREL N e SRR,
[ E XL P A AR Tt EAT s P L0120 i 5
K, EGCG FAHAtht A A 158 v DA 31 2%
fETE S IRITIIAR AR Y, (BRI ALS AN
Bl o AN SIS HUUR 8 MR ANAS AT TR B (CUMS)
ANEBRIMEREERY, R} EGCG HIHTHMARYE I KA,
N EGCG Bt as 1 HH A2 .

1 M8

1.1 AR5

EGCG (FiE/r¥=98%, L5 E4143). ¥
7577 (duloxetine, il &5 1 =98%., it 5 Y0001453),
Sigma A #; {25 FRREEE (ACTH). R
(CORT) ELISA i&X5f& 5 i AR B
AHEl; HZEE (MDA). BAEMELEE (SOD).
B eH kS E AL B (GSH-Px) 5 7 &5 H
A S AR )RR 7 BT F At 70 A = A b 4k
1.2 &8

Direct-Q i 2li/KA{, £ E Millipore A F;
SynergyHT Hhri%, & BioTeK ~vwl; & &
PCR 1%, 5[ ABI 7500; COUVTER &84 14 25 0>
M, FE[E Beckman A F]; IKA T18 basic 2J2¢ 8%, &
Ultraturrax ‘A ;28 A i k303 e 5
g EHREEEARAF .

1.3 SCIENY)

SPF 2RIt CS7TBL/6) /MR, &L 18~22 g,
Jea i 4E @ R ARSI A L, YRETIES SCXK
(50D 2011-0006. /NEUEMEMESE 1, fRAFEIR
20~25 C, JRJF 40%~60%, HHEEE. YK, 12
h BRAEHR. AT K St 25 s St sh e B 2R

KA B
2 ik

2.1 DHEREKD

B REMEvE /N R, RN AL, BRI T YT
4 (10 mg/kg), EGCG K. mlE (10. 50 mg/kg)
A, B 12 R AN RBRBENIIESZ 1 ol
il % CUMS $IAREEAY, Flds 4% f i A2 K (1 min).
VKIKUEEK (4 °C. Smin). #ANE (45 C. 5 min)-
KRS (60 Hz. 15 min). &JE (1 min).

K (24h). 22/ (24h) BEREMR, [ 1 A
BARIESL L. HEC 12 R RN R R R4 .
RS S 3 IR ig 462, SAHIERIEAT 1h 45T
AN 259, X B AH R R A 45 T S5 281K
HES 3,
2.2 NERIMEPRESE R
22.1 WpiE 4753 A, EEEAERIRED
AT . SOOI AR % A/ R E T, AT
SR, REiC SRR E AR AT
222 WIsLG fEIERITHTAUERIEE 35 KT
WS . SRAAK 125 cm, 1 40 om F SR BE S ML
Fo, BIEBRI N 25 AL TR (25 em X 25 ecm),
B LT E MU 30 cm, VYR AAT L. M5
FEidsk/N R 3 min KPR, B B ZIRE. DA
INERIRIVU JRE 5E A5 HE N 3 — 7 i X3 1 40 OKF
), DOWRETE sE4sth m i 1 4 (EEESD.
BEURSZI0 35 AT 78 () R ST A TRCEL /N BR . T
G, WREEEHGE, PR
223 POKMWEL el SahPd NS oK, &
FERCE A 2 />, 1 HEERT 2% HEK, 5 1 kst
K, BERE 12 h4e 1 DO B . 48 h e Rl ghgs
W, FEEAAIK 8 h, FATREENRCHTER 2
A, AUFE 1 2%IEREK, 1 gk, 16h (g 8
h BACHFALED )5, BUE 2 MR s, Frehd
IKTHFEEAAKIHFER, THE/ NP3 DREK
bt 28 = HE KT FE R/ HE KT FER + 20K IHFER) 1.
2.2.4  GERIEVEVKSEEG  SREORT 1 RIEHAT IR, K
JNERINET 20 cms ELAE 12 ems KK 11 cm B9 [H
gz s, JKiR 25 °C, vk 15 min. 1ERSZE
TFE, NN, JEEA Rl L ETR, A A
REB T HOBETRER . S2363E 6 min, &R 2 min, 103%
J& 4 min N BIFABINE] . FE A S IARAE 2/ &R
TEAR AT IEFHL, RERIRE, SCE 4/ Ak
12 8 DAGRFR Sk VR AR KT o 5 UK S50 45 o g ab 22,
S B} B SO0 FH K, AR R ) KR -
225 /MNREREE  RAKRA (10 cm) Khi{E/N
B 2 em Ak, BHET R (50 cm), 2B,
AINBR B FHPEAR B FT . %% 6 min, &M 2 min, 103
J& 4 min P BRI . AREPRE LN RS 1R
F, B EF TR B RS N
2.3 [j&F CORT. ACTH ;83 MDA. SOD.
GSH-Px 7KF#&0

SEIGEEW R, 52H/N RARAEE M, #% ELISA ik
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Ut B A /N BRI 5 CORT. ACTH 7K~F;
I3 o P T S 2L 2R, R e i BRI S /)N BRI 4 2R
t MDA 7K°F- K SOD. GSH-Px 3% 1 .
2.4 SEFPEE PCR (RT-PCR) SEHN5E T 4H 4000
WRB% 2,3-WiNERE (IDO). BN E-6 (IL-6)
X IL-1p

B AT Trizol HHAJ3K, i B4R ELE
RNA. X DNasel Ab#E 2:F% DNA, f#i/ Revert Aid
First Strand eDNA Synthesis kit (Fermentas) W54
cDNA, [i#i/5%H Tagman SYBR kit (Life Technolo-
gies) AT RT-PCR, DL GAPDH fEHHNZ.
2.5 GiitFAIE

KA SPSS 17.0 Gt 3 A #- AT HlE 70 dr, 1t
HEHEREIE L X £s Ry RABKEE T Z 00T
(One way ANOVA) HEATHLIA] 22 55 50 #T
3 Z#R
3.1 EGCG 7EHHMERVNRIT AES S EAIER
3.1.1 EGCG MW i h/hNR/KFigs) . £ HIzs)
gz xR LR, B/ INROK a3 E#E
BENE B> (P<0.05); SRR, &4
/NS RN (P<<0.05. 0.01), i EGCG
ER RN RIS ES BEN (P<0.01). £
EGCG SCE/NRIVAT R, RS, W&k 1.
3.1.2 EGCG X/NARTE . WK mFZFREZm 5
YRR, B NRAE R REFRE (P<
0.01); SR, 45254/ R AR 2R
i (P<<0.05. 0.01). EXFHRALLEL, BB/ N
K IR E N (P<<0.01); SRR, %
Y25 2 e ] B AR TN BT K IR AT (P<<0.05.
0.01), HH L EGCG mijflEH xR E (P<0.01).
KU EGCG Zff /N RANAS, (it Eahifier, Wk 2.

&1 EGCG Xt CUMS VR B ESERMERIRANE (X Ls,n=12)
Table 1 Effects of EGCG on autonomic activities of depressive
mice induced by CUMS (X £s,n=12)

R FE(mgke ) KTEHESN BEEHED

X HE — 112.8+11.0 334+25
e} — 31.8+ 6.1 12.1+4.8*
P PEIT 10 98.5+ 9.1  31.2+2.1"
EGCG 10 762+ 6.6°  19.0%5.5

50 107.3+15.1"  30.7+3.8"

5x A e #P<0.05 #P<0.01; SERALLE: "P<0.05
"P<0.01, F[HE
#P<0.05 *P<0.01 vs control group; "P<0.05 **P<0.01 vs model

group, same as below

% 2 EGCG % CUMS HH0/\ER 14 B8 FHE K IR EF RS20
(X+£s,n=12)

Table 2 Effects of EGCG on body weight and sucrose preference
of depressive mice induced by CUMS (Xx *£s,n=12)

M FE/(mgkg!) HHRg  FEKIRITE%
X i — 373+3.4 81.1+8.2
it — 26.0+2.3% 54.4+5. 74
FEETEIT 10 358+2.6" 80.0+7.6™
EGCG 10 32.8+3.4" 68.9+6.1°
50 34.5+23" 75.6+5.1"

3.1.3 EGCG X/ RGPk i 1 i ) A B R i b
B2 SRR LA, AR A /N BRI Y K
(R LIS ) B B ZE K (P<<0.05); EIEPEYT. EGCG
AT R 7R 3 P 4 e L R, S AR A P A
TFEHEZER (P<0.05). SHHMB4E, By
/N ERE R F IE T B B ZE K (P<<0.05); FEITEIT .
EGCG i1 & J msf 2 35 ] Bl Wik i b 1), 55
B R E B Z R (P<0.05. 0.01), HH
EGCG mAlEAREH B TRAEA. K EGCG
T I S /N ERAARRER i 5 o YRk S Ak B A )
R R, WA 1 AT 2.
32 EGCG x#Ifi&E8/NRIE+H ACTH K
CORT 7K RN

5t IR A, AEAYZH /N R IIE R ACTH 7KF
BEWI (P<0.01); FLAZ54/NRIME ACTH /K
FEEAK, HEREANEAAEHEZESR (P<0.05);
LR b, BB /N R IIE H CORT 7K &
A% (P<<0.05), #Z52541/NR & ACTH 7K T[4
K, HHAAEAEREZER (P<0.05). £H
EGCG /> ACTH F CORT [)43 i, Bezt /N4
e, W 3.

1001
80
60

40

/IN B R UK i LI [/

20+

PR A

FERTET 10 50
EGCG/(mg-kg™")

1 EGCG Xt CUMS 1A/ 5 5238 ik St 3 A% L Bt [a] Y
2 (X £s,n=12)
Fig. 1 Effects of EGCG on immobility duration of mice in

forced swimming test (X s, n =12)
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120+

100+

80

40-

BRI R /s

20

W R ERIET 10 50

EGCG/(mg-'kg™")
2 EGCG %} CUMS 10/ iR /2 R SE3R % LE R iB] B9 R M
(X £s,n=12)
Fig. 2 Effects of EGCG on immobility duration of mice in
tail suspension test (X s, n=12)

#& 3 EGCG 3} CUMS #I4B/NRIESH ACTH #1 CORT
RIS (X +5,n=12)

Table 3 Effects of EGCG on ACTH and CORT in serum of
depressive mice induced by CUMS (Xx £s,n=12)

My FE/(mgkg") ACTH/(pgrmL™") CORT/(pg'mL™")

payi — 207.3%£15.5 50.6+7.1
TR — 208.8+31.0%  66.7+5.5"
FETEIT 10 229.8+21.3" 51.8+43"
EGCG 10 235.4+23.6" 60.5+5.1"
50 2273+16.3" 53.6+5.5"

3.3 EGCG XM= EU N R I8 B 2H R 1 MDA 7K
% SOD. GSH-Px ;EMHIENN

xR R, BN RIE S AL+ MDA
(7K BN (P<<0.05), JEI&TEIT. EGCG ik
T E K e 7 B 3 AT A A S 4 2 MDA /KT
(P<0.05. 0.01), SxtHRZHLbE:, HAH/NRIED
HZ SOD J GSH-Px iG1EW] B IZL (P<<0.05),
FEWPETT - EGCG KA & A 77 & vl 8 35 T
SOD. GSH-Px jif % (P<<0.05. 0.01), H:*F EGCG
A EAERR TG E4 . R BEGCG @it
G B A R N B A RLBOIR S, s /N SR AR
w, W& 4.
34 EGCG sl E/NREDLELEAH IDO.
IL-6. IL-1p mRNA &AM

xR s, B /N RIS 2041 1IDO.
IL-6. IL-1p mRNA ik &R Fif (P<0.05);
924 5 /N R 4 43 IDO. IL-6. IL-1p mRNA 7K
SRS . SEAAE, KR EGCG 1]
B NI IL-6 (P<<0.05), &3 Fif IL-1p (P<
0.01); SHRALLE, &mAlE EGCG & T~
IDO. IL-6 J% IL-1B f) mRNA F*i& (P<<0.01). H
R, EGCG mliEid i IDO. IL-6 % IL-1B %
15, BEE/ANRAPECRER, WAk 5.

#& 4 EGCG % CUMS #14B/ R AX A4 MDA 7KL K SOD. GSH-Px SEMRIFM (X L5, n=12)
Table 4 Effects of EGCG on content of MDA and activities of SOD and GSH-Px in brain tissue of depressive mice induced by

CUMS (X *s,n=12)

ZH ) FE/(mgkg™) MDA/(nmol-mL™") SOD/(U-mg™") GSH-Px/(U-mg™)
payi — 2.65+1.71 210.28 £61.62 15.40%2.52
T — 3.55+1.26% 131.81+36.15% 9.12+4.85*
PEIETEYT 10 2.67+0.98" 199.53+£39.52™ 14.254+2.10™
EGCG 10 3.18+1.49" 173.38 +46.38" 12.80+3.15%

50 2.95+0.86" 197.62+15.75* 13.73+2.81"

%5 EGCG %f CUMS 4R/ RAR4EZA$ IDO. IL-6 & IL-1p mRNA KFERISM (X 5, n=12)
Table S Effects of EGCG on mRNA expression of IDO, IL-6, and IL-1p in hippocampus of depressive mice induced by CUMS

(X ts,n=12)
15 Al (mgke™) mRNA N F AR
IDO IL-6 IL-1pB
Xof i — 1.25+0.71 1.08£0.12 0.94+0.25
it — 1.75+0.23* 1.73+0.15* 1.3240.33*
FEETET 10 1.67+0.18 1.19+0.52"" 0.77£0.20™
EGCG 10 1.68+0.24 1.3740.38" 0.84+0.15™
50 1.29+0.86™ 0.94+0.35™ 0.71+£0.31"
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29I BTIARAE FHIA151, R SEEG R CUMS J8 A8 7
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FIARAE H I 1 AR R RO 5 SR IE 1 & 2R
T FIAIAE A (B B e o181, W37 S 45
R, AREALZL/N R ZKCTE SR BT S e
WD, IS BRIk 725 A0 S ket sh 437 5 P
K, B B35 eksb AITE Ss2 H FUVTS /N RS i
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PR R RHE S IR PRIAREE R I i, mIvE
NEAR AR S BLEAT 2RI 7. 4R )a
RI, HEAH/NRE, EGCG A R/ &
1B RAT NS, R BT PTIAE R . 7E58
Bk RIS H, EGCG WF K T /MR
AFhEFIA], FW EGCG EHUMAR 7 1h il Aa %%tk 3
VR IR . SRR, EGCG PARGE il
AIRE T E EARIRTS, (NI E, Bk &
WK A 3 9256 45 7% EGCG 1] 03t i J0AT i 5 250
ok I EY], EGCG T A UM/ N BANEAE,
LA T A G B

WEFCRIL, 191 N BT SR sh i Al o 3%
Bl HPA HhIhfg )i, fnifiE ACTH. CORT JH%%,
S PRAMAR S A — (0. HPA HhHTE N AR
Stz @R E] T CEIEH . HPA Xt
TR R RBURE,  Fol  OR R 2
HPA it Re e 122, EAGPERIE R vl i K 3h
HPA $ZhReJI, (R T 5 R PORES . HPA
Sl 1R AR AT L3 CORT ACTH 7KF 75,
FRMEDHRAE, RIS, b EL
IHREE24, JEAESR, AR A AR FE i
RIMEZ—, WREIE SIS, RAN E 3

W2, it i MR PRSI Can£E R B AR
i) P BRI RS, FEHDAIAE S MR A T
I MDA 7KF-Ft 51, SOD Z5EHT A T /K AR 20
M & K90 97 7 R A PRSI 259 B A oE 52
6 P AR REIR A 27, A 45 K, EGCG
A AR /N B 7 CORT. ACTH /K, #Eiikiz
D SRR ES, FEIK MDA /KF, #25 SOD
S GSH-Px i 14, A RS HARAE /) g 5 g 21
if% o

IL-18 AT IL-6 fEHIXMHE RGN K E . TR
BRI EEDIRE, ik AR TR R 5T 4 i
YA SR IL-1p A1 IL-6 24K, SAHMN AL &
JERTEAT AR ANN . M n AR e AE
5o TR IAAIAE 2825 4 A if e IL-1B #1 IL-6 7K
SPALIEH Ny, HASHIARE ™ H R A 2 IR AR OGRS,
TEZIRYT o AWAISAE &8 2 A8 i IL-1B A IL-6 7K~
1321#0], H SOD %54t 4 Rl F/KF tH IR 12001,
P EGCG B AT Ji i ek TL-1B A IL-6 25412 %8
NP RIS MEAR AR SMEREE AR
FEHGHNAAER . AR, (R R B+
2T IDO [IFRIABY, IDO /-3 (1 A B
2R mEEN. BRI SRAK (5-HT) 1
A AR R, BERT DA LR R R A AR R A R
5-HT, tHATPAfE IDO [AE A N AR BUR IR AR
o BRI KRR EFRIUT 7 S HAICAE A0 B 2 1k
Fe EBFEIET R S-HT REM&eThherats,; X
JREBRFPZ TR AR =25, 1R N-F5E-D-
RAZMR (NMDA) I BEuE A E =4, 5l
FEC AR S 67 A 48 0 AR P S 02330 T R B R AR
PRAFRABIEAE LA SR =1 AR 2k
PR 254 FOIF 78 AR5 B4l e AR S R B
EGCG nJ il g B4+ IL-1B IL-6 JZ IDO [
ik, BREEHIAGURAR G, SR .

2% TR, EGCG v &4 HPA Hli, ks>
P CORT. ACTH 7KV, 4k &% ki 4 2 AL
NHCIRAS, i MDA 73, g% SOD. GSH-Px
PrEALIER, T IL-1B. 1L-6 & IDO HI%KiL, FH
T A U BT, B R I N ST B
ANERAARAE, FHHACREAR AT N . AT
N EGCG ¥RI7 MARIESR I TR . AR
L, E/N RS U R AL 3 FE AR e EGCG,
2R RS8R Okl EGCG, R
EGCG 7] 7 i ifiL o6 e B gk N2 2R, 55 1k [R] s ] 43
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