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Effect of Proanthocyanidin on Monoamine Expression of Mice with Unpredictable Chronic Mild Stress

HUANG Peng', WU Shujuan', YE Han?, HUANG Chunyan', PAN Jianchun®'(1.The Third Affiliated Hospital of
Wenzhou Medical University, Rui’an 325200, China; 2.School of Pharmaceutical Sciences, Wenzhou Medical University,
Wenzhou 325035, China)

ABSTRACT: OBJECTIVE To explore the effect of proanthocyanidin on unpredictable chronic mild stress(tUCMS) mice with
depression-like behavior, and its effect on the content of monoamine. METHODS ICR mice were divided into 6 groups: blank
group, UCMS group, proanthocyanidin low, medium, high dose groups(UCMS+proanthocyanidin 12.5, 25 and 50 mg-kg™),
fluoxetine group(UCMS-+fluoxetine 10 mg-kg™!). The model of mice was established by UCMS, and then to evaluate
depression-like behavior and anxiety-like behavior. The content of monoamine in the hippocampus, cortex and hypothalamus
was determined by HPLC. RESULTS Compared with the control group, the duration of immobility of UCMS mice in the tail
suspension test significantly increased(P<0.05), the number of the buried marble of UCMS mice increased(P<0.01). The
expression of norepinephrine(NE), 5-hydroxytryptamine(5-HT) and dopamine(DA) decreased in the hippocampus, prefrontal
cortex and hypothalamus of UCMS model group as compared with those in the control group. Proanthocyanidin improved the
behavior of UCMS mice, and reversed the levels of 5-HT, NE and DA in the hippocampus, prefrontal cortex and hypothalamus.
CONCLUSION UCMS model mice have abnormal change in the depression and anxiety-like behavior and expression of
monoamine in the hippocampus, prefrontal cortex and hypothalamus. Proanthocyanidin can ameliorate the changes of the
behavior and regulate the expression of monoamine in the hippocampus, prefrontal cortex and hypothalamus.

KEYWORDS: proanthocyanidin; depression; anxiety; unpredictable chronic mild stress; monoamine
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B FH R PR I8 S PR AT P i SR A T s 1, 18 Pl
P g JOT D R R O B M N /N B g D A
FEAT A AW FL K F A8 1 A W7 9350 1 B2 3
(unpredictable chronic mild stress, UCMS)#AY, 3t
— DRV R JE AR E FM N RAT MR,
B R 03 R G AR ML

1 UESHHR

11 Zis 5

JRAETE B (RERIER IR = R KA RA
A, #5: ZL2018061503; & =95%); #IHIT (4l
£ : 99%). £ [ i (dopamine, DA, it 5 : BCBV2562;
4T . 98%). NE({IL'S: SLBP9361V; 4i/F: 98%).
S-HTAES: 091M5163V; 4. 98%)H H 3 [H
Sigma A #l. JFAAHFRET 0.5%5% HEEL4E R,
HF/NREB S, FIOTHET K. TSR
F 0.5%3% F L 47 4 RN RN XUGE K 44 T 25 L5 R A,
2 PO /N BRAT R 2R A R e A B 2
1.2 e

10152 AR IERAF VKA (/R A F]); WHI66 i
IR A SO RIBEA) ) Y92 2D # A A
WO N7 BT Z AR R B IR A F]): 64R
IR = 3 B O HL(Beckman Coulter 24 )); 1260 F24
WAL (5 [H Agilent AF]); ANTEC HLAL24G
T 25 (0 =% % 78 50, /A ) ); Diamonsilim Cyg €835 4%
(150 mmx4.6 mm, 5 pum, JbEtEBILEEARA
Al): BS 110S HLF M RF(AL 282 AR
FRATED.

1.3

ICR /M 48 K, &, & 20~22 g, BTG,
T E R E R B B Se i A O, VAT IES
S SYXK(#1)2010-0150. /)R GAFE T 2S5
TRFRAAEIN TR : IR 2325 °C, JBJF 40%~50%,
FARIEIR, B HEk . d3hK (5 seah H EoR 2R 28K
PASRY. BT shLE R SRR o SRR 1
2 Hk
20 MERIEEST, 5%

UCMS #R  S71, &R BENLSS T LA R 7 T
B 1 . 2524 h, 28K 24 h, RIEIE,
4~8 C T4l 1.5~2 h, YT, 3838 JEUK 10 min
B¢ 15 min, HRZ 1~3 ho 2 d WAREEE[F— R
BIH, #EEAT 21 do

ICR /NERBENLIYFR 6 41, B4 8 K. =X
M. EEHEEHK, NG TR UCMS 4H:
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Tl UCMS BB ST J5 k45 T NG JRAE S Z K
L AR A: 4G T UCMSHEEE & 12.5,
25, 50 mg-kg™!, JRAETH RIET 0.5% R F R 4R
BN, SEERRT 1 h B 42 mIUIT4: 457 UCMS+
FIEYT 10 mg-kg™!, FIUTTIE T XZEK, 1ESLIHT
30 min 45%; YIESRL 25 21 d.

521 RFATENAT NS, SKI6 5 ST 2 B
SLEUG,  E VKA E AR /) RGP 3 ek 43 25 o
MR AR B, FREE S TN-80 CUKAH
HORAE o
22 PMREELLE

RIS 2 SCREY, /N R B (B R RZ 1 em)
1 FH B K /0 BB PR PR BE B T 50 em Ak SR
FH AR AR B3 A (R s AR S I 0 AT R L 2.0)i 3%
NI, SR 6 min, 03X /E 4 min
NS IR] . 24/ R 58 A L I AL AN B[R]
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e A (1) UE
2.4 PRI T B SR ST AR e A )
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£ EIEW, MACEEARF R B(0.2 mol- L' A7
B, 0.3 mol-L-' KoHPO4 #1 0.2 mol-L~' EDTA).
VB2 10 min, 4 CHEOLHFHE 60 min, FHIREO
20 min(12 000 r'min~', 4 C), U L&, %M.
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M1, Dunnett’t K556 81, LA P<0.05 AZERFEH S
HES-9'8
3 #R
3.1 JREIEEHEZEX UCMS /)R R SIS Bl [ 1)
Al

HaaxBAMtt, ucMs AR E2REA
S ] B 248 0 (P<0.05). 5 UCMS ML, &4
2520 /)N BB R AN BT () 35982, i ) B
VEFH 23 (P<0.01). 452 0A 1.

200~
@ 7 AR
» 1504 ] B ycMms4l.
= B et i aal
E 100 D Jsite i 2 pl el
Z JRAE T 2 A L
S50 FIEITA

0

El1 AL E F A UCMS A B & RS 50 B 8] B9 5 7 (n=8)
S gxt A E, VP<0.05; 5 UCMS AHEL, 2P<0.05, YP<0.01,
Fig. 1 Effect of proanthocyanidin on immobility time of
UCMS mice by suspension test(n=8)

Compared with control group, "P<0.05; compared with UCMS group,
2P<0.05, ¥P<0.01.

32 JFAETEZX UCMS /N RO A FE AR Y e

s Xt IRAR L, UCMS 4Lt E% H i &
W2 (P<0.01), M4 TIHRAET =G, KEAREHE
WD, HH A EALE R B P<0.01). 455 ILA 2.
3.3 JEAEEH RN UCMS il 5 H 5-HT.NE 1 DA
oA

UCMS ZHi#E 5] 5-HT. NE f1 DA RiAH
7N A8 IR T PRI (P<0.01 BY P<0.05).
ST IRAEE RE/NRIE S H ) 5S-HTNE #1 DA %
EBAERN. 5 UcMS AMtl, K. B EFE
Hig Sy S-HT & = B % 3 n (P<0.05 5%
P<0.01); Ml &AM S NE & &9 81
(P<0.05), *I DA W& BEAMWEANREGRIHE
Xo SERIFE 1,
3.4 JFEHEXN UCMS Az Zd 5-HT. NE
H1 DA 520

UCMS A7 7 29 1) 5-HT. NE f1 DA &
R A AR R BT 3 B (P<0.01 X
P<0.05), TMfEL T IRAET 25 /N BB J2 2 A )
5-HT. NE H1 DA Ki&¥ghn. 5 UCMS AL,
w2 AN R R A AU B E ) S-HT & &=
B IN(P<0.05 5% P<0.01), Wit & HFH % Z+H DA
R B IN(P<0.05), X NE & 84 i {HEA

R E AR 255 2019 4E 6 55 36 555 12 34

HAEGUEE L 4R IE 2.

m T AR AL

E UCMSA

B s RIS A
[0 J5AEH R e
JEAETH R A
PGITA

e HEHE (%5 H /0

B 2 FH#FEHFA UCMS NEAZZHERENT W
(n=8)

S EXRALE, VP<0.01; 5 UCMS 41HE, 2P<0.01.

Fig. 2 Effect of proanthocyanidin on number of buried

marbles of UCMS mice(n=8)
Compared with control group, VP<0.01; compared with UCMS group,
2P<0.01.

F1 FFFEAUCMS 4L % 5-HT. NE 1 DA 5%
1] (n=8)

Tab. 1 Effect of proanthocyanidin on 5-HT, NE, DA
expression in the hippocampus of UCMS mice(n=8)

4151 -
5-HT NE DA
EoSPuieei 562.5425.15  771.5+£71.75 188.9+17.68
UCMS 41 358.5424.612  561.7+19.24)  106.3+8.312
JEIEH REA B 475.2£13.60Y  674.7+61.37 134.4+28.63
JRAEHFRTHELH  485.7£34.359)  740.7+18.52 141.0+5.41
FAEFXmARL  516.5£26.569  765.5£62.639  148.7+14.82
FPGTT 4 514.9437.229  763.8451.999  172.2+34.30

E: 5 AXT A, VP<0.05,2P<0.01; 5 UCMS 4 tb#%, »P<0.05,
9P<0.01.

Note: Compared with control group, VP<0.05, 2P<0.01; compared with
UCMS group, ¥P<0.05, YP<0.01.

®2 FAFHEX UCMS 45 " JLE + 5-HT. NE {1 DA
% 7 (n=8)

Tab. 2 Effect of proanthocyanidin on 5-HT, NE, DA
expression in the prefrontal cortex of UCMS mice(n=8)

it f =
4151
5-HT NE DA
= Pu R 276.1+13.45 519.0+28.23 37.6+2.60
UCMS 41 144.7+£12.732  393.2433.54D  25.9+1.60?
JRAEH RMCAIREA  212.3+35.41 444.4+8.72 27.9+1.94
JRAEHFRDHEH  264.9£19.84)  474.1£14.90 28.3+3.29
FREHFRRAEL  267.5£28.059  478.749.78 36.8+1.87%
FRPETT A 275.6+35.18%  525.4+24.77 36.3+4.58

T 55 AR AL L, DP<0.05,2P<0.01; 5 UCMS 41 Eb%E, 9P<0.05,
9P<0.01,

Note: Compared with control group, "P<0.05, ¥P<0.01; compared with
UCMS group, ¥P<0.05, ¥P<0.01.

3.5 JBEHATFHEXN UCMS 4 K ikt 5-HT. NE i
DA 5400
UCMS %1 F i) 5-HT. NE 1 DA ik
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WA P BAE K, MES TIEEE R G
BN 5S-HT. NE f1 DA RiE¥N. 5
UCMS @A, mflEA T i 5-HT B &1
TH(P<0.01), JEAETH K AEWSIH B340~ i DA
TE(P<0.05), X NE K& &AwmEARA ST
R, ERIE 3.

=3 BFEWHFZEUCMS 4T EmH 5-HT. NE f1 DA
2 v (n=8)

Tab. 3 Effect of proanthocyanidin on 5-HT, NE, DA
expression in the hypothalamus of UCMS mice(n=8)
]
el
5-HT NE DA

S Sp G 121.8423.06  430.2+44.54 77.446.34
UCMS 41 68.0£5.18")  328.6£27.57  55.1%£3.21D
JRAEE R 2 A 74.2+4.31 399.8+35.29  73.0£1.69%
JRAEE =P FIEA 107.5+9.20 415.0439.97 75.1+4.799
JRAEE = m AR A 124.0£10.74%) 438.9+41.59  72.7+3.592
FIEIT A 136.1+8.159  437.6+30.73 67.142.29

52 AX IR AL E, VP<0.05: 5 UCMS 41 EE %L, 2P<0.05,3P<0.01.
Note: Compared with control group, YP<0.05; compared with UCMS
group, PP<0.05, ¥P<0.01.

4 g

POARAE (19973 D5 10 A W A, {EL AT DL 58 (12
A CEEWSHEER RS T ALK K
AR . e H BB BN R 3R 2 TR A B A X
FIHRRE A2 I A2 B EE 52 . UCMS B4
BAFRA. Z2MATHAMME, S5SHARNATH
WA R FTIE B PR RN AL A VRS R
FLARABL, DRI R AR R SR BB AIRE 1 2
LNIIEZSAE= Y R IR I

AW /ANRE 21 d /) UCMS J&, &3
UCMS /) R 1 8 FE A 2l i 1] B S5 386 i, 18 B UCMS
NI, HENFEE AR
Ab, UCMS 2 T VP Al B RN 1 J8% B i 1Y) SIZ 36 A
B, {EMAUGKEYIE, UCMS 288 N AR 5 N F
T B PR RN SO PR R B AR FE AR AT U1, K
A HE S S50 T AL mE G 2R B I AR RS L sRia
17 el EH AT N . Kudryashov 253 UCMS,
T KA B S0 R PP GIZh-72 D35 9B E
IVERT, 3E—B R B UCMS 6 RYLE A8 I 2 FE kR
AT N o R AR S 56 SR FH K B 4 34K e ik
NI EIR SR L B IE 1T N, BT iR
UCMS /)N BB H#EHE 10 2k 7 20 H B B3,
YL UCMS /N2 88 . F2300 A 24T 88
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FAEMMAREEERORES . 48 TR H &= 5 T L
% UCMS /)N B8 BB AN BI) IR [R) 3 im AR B A 44 (1)
ey HEE M. RhmAEdmEN RS2
=98
HIHRAE AL IR B R 0%, ¥ AR A RSt
W WA G RGN Z A TTIH . EMA A
T, CLRHE S HRISAE A V) RH 5K Bk 4 38 5
f4% 5-HT NE 1 DA %, FUHARF 50 R DL, SR
BN AHME DA KPR, H4t, fRsh PR
[P X 51 K 1 S-HT Fl DA 5 &35 04, 5k
o A LR IE i 25 ob J5 AR B85 1L b NE A1 DA
KR RAR o o e~ 5 L ST 3 ORI e A 37 BB 5 HE
ZRCER AN E L 5-HT, PRARAMNE I 1L-6 Al
TNF-o 7KK o8 26 v Jo 40 . 3 B 38 5 0 i
P 1 Ll i3 5T 5-HT W NE A1 DA 1] DA FARREAR o
g G AR R R i X A G R G ) O X A
AR R SRS e NI TR VAV O L 8 =R RN
EL RN N ATRAT T AR A DA OGN e
% 5S-RMERe. EHE BRI EKE =R
GILFE M A, =% ZAfFE B A B
AEPRAEM IR R, HOH EAE 3R AR 2 S
e AR S, 5 AARAE B AR RO B R AR
DIAR SGUS19L, - [R] b AS BfF A 3 0 W g v 1 L e
JE AT o i B B 5, R 8 SR AE T R N
UCMS /NRAT AR . 45 R 278 UCMS /)b i
(I S WU B JZ AT ) 5-HT. NE Al DA
TEYTRE, Y UCMS /) RIS T & R 1R
KN, JRAETH R AR ERE AR, 3
B AR ROVR I A T F i b R KR N IR R A
tt. i (adenylate cyclase, AC)JEVERIE N 3°,5"—3F
19§ 2 It ¥ (adenosine 3°,5’-cyclic monophosphate,
cAMP)/KF, AT _E A BERR AL - K T~ cAMP Jx
N G 4 45 & & H (phosphate-cAMP  response
element binding protein, p-CREB)JFKIA, &3t
PSP e 22 3 TR ) PR 3 N K B b B 56
SRRV I N IR AN = il =R iR =N
B Z AR R S-HT BA SGEER, HA
A Gt 5 3G MR X ) NE f1 DA A e i
EARRBAE R EE L GG RHAREH 1
BN FRRORE, JRETF = seiad fH kT
S-HT [is/b, $25 AC-cAMP @1 CREB i 1t
RAFEGAPHAE T -
gi b, ABEFCRH UCMS BERLINAFERER ,
R EIAC R 252 2019 4F 6 H 5 36 454 12 1]
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(1 0 1S ik 22 D ARALL o A J5 AR T 2R S AT DAY i
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