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Study on the Effects and Mechanism of Total Flavonoids from Armeniaca mume on Depression in Chronic
Stress Depression Model Rats

CHEN Mingzhu, CHEN Jing, HUANG Youxia, CHENG Jing, LIAO Wanting(Dept. of Pharmacology, Quanzhou
Medical College, Fujian Quanzhou 362000, China)

ABSTRACT OBIJECTIVE: To investigate the effects and mechanism of total flavonoids from Armeniaca mume on depression in
chronic stress depression model rats. METHODS: 60 rats were randomly divided into normal saline group, model group, fluox-
etine group (positive control, 20 mg/kg) and total flavonoids from 4. mume low-dose, medium-dose, high-dose groups (80, 160,
240 mg/kg) , 10 in each group. Except for normal saline group, the other groups adopted chronic unpredictable mild stress
(CUMS) +solitary feeding condition to induce depression model. These groups were intragastrically administered, once a day, for
28 d. Changes of body mass and food intake, degree of preference for sugar were observed; forced swimming test and tail suspen-
sion test were used to determine the time that rats did not move; open field test was used to determine the changes of residence
time in central square, horizontal crossing lattice, standing times, modification times; tumor necrosis factor o (TNF-a.), cortisol,
interleukin 6 (IL-6), serotonin (5-HT) levels in serum after 24 h of last administration were determined. RESULTS: Compared
with normal saline group, growth of body mass, food intake and sugar preference percentage in model group were decreased; the
time that rats did not move was prolonged in forced swimming test and tail suspension test; residence time in central square was
prolonged, while horizontal crossing lattice, standing times and modification times were decreased in open field test; serum levels
of TNF-a, cortisol were increased, while IL-6, 5-HT were decreased, with statistical significances (P<<0.05 or P<<0.01). Com-
pared with model group, except that there were no obvious improvement in sugar preference percentage, the time that rats did not
move in forced swimming test, modification times in open field test in total flavonoids from A. mume low-dose group and IL-6,
5-HT levels in serum in total flavonoids from 4. mume low-dose, medium-dose groups, the above-mentioned indexes were obvious-
ly improved in other groups (P<<0.05 or P<<0.01). CONCLUSIONS: Total flavonoids from A. mume can obviously improve the
CUMS-induced depression in rats, and the mechanism may be related to inhibiting inflammation response, adjusting the hypothala-
mus-pituitary-adrenal axis functions.

KEYWORDS Total flavonoids from Armeniaca mume; Chronic unpredictable mild stress; Depression model; Inflammation fac-

tor; Behavioral science; Rats
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F1 FAXBREREEMENELER (x£5,n=10,g)
Tab 1 Determination results of the growth of body

mass of rats in each group(x+s,n=10,g)

413 BIK BISK B K
L3¢l 16.5019.15 73.75123.94 110.75£19.34
BRI 7114853 208942027 537842049
T4 16.78£10.20° £2+13.76° 85.89+18.80°
SR BT AL 145011492 20001697 80.00+15.93°
S AT AR 10.00+4.10 2689+6.19 8§72+ 11.15%
SRR 1500£6.71° 4004116 88.25+15.05%

;]
T AR KL L, P<<0.01; SAERIL 4%, "P<<0.05,"P<
0.01

Note: vs. normal saline group, * * P<<0.01; vs. model group, ‘P<<
0.05,"P<<0.01

3.1.2 XREEAYEN SRR R BRI R
BT S0 55 15,28 KIN & 1 kb (P<<0.01) . 5
BEAYLH H A, & 2R 25 2R BT SR 30 25 15,28 K I H (2 i
KR ERAN(P<0.01), 45 RIE K2,

%2 BAXREBREVNELER(x+s5,n=10,g)
Tab 2 Determination results of food intake of rats in

each group(xts,n=10,g)

41 Bk AP BRK
L3y ¢l 18.862.36 28.00+2.83 2943+1.76
{4 18.00£1.63 1889£2.85" 18.674693*
IR 17114213 24.00+2.30% 2733£2.98"
St R AT R 16.75+1.39 26.50+2.78" 2650+3.97°
R B A 18624287 2657+425* 2685+336%
SR BT A R4 1778+ 147 25.1142.697 2889+2.99%

e SAHER KA A, " P<<0.01; SR 4, *P<<0.01
Note: vs. normal saline group, **P<<0.01; vs. model group, “P<<
0.01

32 KREKRERE

S PR K 2H s TR ZE A B S0 5 28 KA b
IR A2 T 43 b 2 AR (P<<0.05) 5 SR RUZH st , R TG
1T 4 R S R R R e K R S B3R 28 K
FRIBE K i 2 1 43 L i 2 s (P<<0.05) , 85 A L2 3.
3.3 KRITAHFIER
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x3 BHXRBRBEKREESLLNELER (xLs,n=
10, %)
Tab 3 Determination results of sucrose preference

percentage of rats in each group (x * s, n=

10, %)

413 EABR DN BISE LSS

L35y il 66.717.17 65.20+8.80 67011071 67661338
| 6524£1291 582841869 57344786 5176+ 12.03°
BT 6494+1095 605342146 B369+1270 6523+ 1024°
GUEREEEIAIRA 668912345 58572132 56194885 5990+ 1485
GERNEERARA 646311494 59221920 61.09£16.07 6347 11.66°
BEMNEEAAEE 648622381 59.81£22.00 62.02£14.03 63.62£1132°

SR KA A, " P<<0.05; SRR F R, *P<<0.05
Note: vs. normal saline group, “ P<<0.05; vs. model group, "P<<
0.05
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F4 BEAKXRIBIBRFKSLIEFNEE ST B A 3 B 8
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Tab 4 Determination results of time that rats did not

move in each group in forced swimming test

and tail suspension test(x+s,n=10,s)

A5 SN BRETE
3y ¢l 4157£18.05 77.86+28.89
i 64.56£2647° 100,67+ 18.84"
L] 19.89+11.28 56.89+22.59°
SR BTN R4l 5167434.12 80251783
SRR BT R AL 36.71£2871° 69.14£2481°
SR EETR AR 29.57+19.14* 6L12£23.07%

T SR KAIEAL, * P<0.05; SR L4, *P<<0.05,"P<
0.01

Note: vs. normal saline group, * P<<0.05; vs. model group, ‘P<<
0.05,%P<<0.01

3.3.2 XK BT 5256 v gk 5= B )R] K OF 2F Bk
BB ST B BB R S A R K A g
T 2] K AP A 45 B B ) B 2 4K (P<<0.01) , K F 55
PR B 3 T B B RS B e (P<<0.01) . 5
B2 A, ik o 2 A AU 7)o 2R BRI ik B
A B35 A0, AR 45 4 25 K B Rk R b 38 3 ok s
(P<<0.053% P<<0.01),Z5 50 2E W35,
34 KRIM%EH TNF-a. & REE IL-6 .5-HT /K F

5 A BEER K A LA, MR 2 A R I 335 P TNF-a, 2
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T 7R R 2 K LML 37 R TL-6 . 5-HT /K K- &8 2 T (P<<0.05
o P<<0.01),Z5 R 1ENFK 6,
x5 BVHEKBRPRZEERBE KT EFHAEE SR
B AR ENELSER (x£s,n=10)
Tab 5 Determination results of residence time in cen-
tral square, horizontal crossing lattice, stand-
ing times, modification times of rats in each

group(x*s,n=10)

40 PO ERE,s  OKTEERE ki e
ke 147.71£19.99 6229686 6144125 686223
BRa ASBE1936  3750£7067  283+069  3.00£082°
RITA 136.83£ 1896 67174649 630£1717  617£1.95"
G SETAEA 1885022187 46.67+7.89° 4005076 400120
SERETTAREA  149.80£20.147 62201668 580170 560+2.06
SEMSRBREARL  14000£1576% 60.67+8.38" 6331243 58311347

TF: SR K L A, * P<<0.01; SHERIA ok, "P<<0.05,"P<
0.01

Note: vs. normal saline group, * * P<<0.01; vs. model group, "P<<
0.05,%P<<0.01

*6 H/AKXRIMEHRTNF-o, K RE . IL-6.5-HT KF
MELR(x+s,n=10,ng/L)
Tab 6 Determination results of TNF-a, cortisol, IL-
6, 5-HT levels in serum of rats in each group
(xts,n=10,ng/L)

A5 TNF- JE R 1.6 S-HT
R KA 3677118291 12280£31.75 188035082 485.72+68.06
f BR61+4616°  15073£1936°  97.02+2641°°  385.84£81.29°
RATH 3393048084 1154115487 13437431010 52341476947
GEEMEEIRAEA 440458577 1260942675 9871301 457.01£92.33
SR REETAEAL 39003551797 1092944620 1032744280 48584114432
GEEEREEEAGA 28361141307 1459+ 1787 13398437460 49321+8084°

T AR KA e, *P<<0.05, " P<<0.01; SHAIZ A, 'P<
0.05,7P<<0.01

Note: vs. normal saline group, * P<<0.05, * * P<<0.01; vs. model
group,’P<<0.05,"P<<0.01

4 itig

AW R BENLAL G 1 2 B0 3 R 28 6 K R4 T
AT A T A, e H AR ARG T PIAAE B 5 FH
M2, J& CUMS BT g B A JR0PE 7T A P X R
245, ABRAK O 2% 1 43 bl ke Sz B R B 2 —— A AR )
e R . [RIB, CUMS A5 78 i B Jz B Al £8 35 142
B RRIT N AAIESBE ST T Y, AWFRAE R R
HH, 283k 28 d 18y SRR, AR 2 R R AR T 1 in A
BB MKW Z B o e B TR, $ 8 CUMS A
BN R o T AR AR S R R 8 X BT CUMSS 58 750 K B
AR IR AR Bl , S8 1 R B R K D 2 4
FE, B 7R XM AR AR B PR e DR AT R A7 il A
FH s SR IRk SE 0w B R SE IR A S S IR A5 R R 4
Mg 5 VT B 6% 30 2 CUMLS A5 AR KBRS Bl sk ] B Hh e g
15 B B[] P SEE S, 33810 7K1 2 ke 0 B Ui BRI 3t ST

hEZHE 2017 E5E 0eFHE 158

U, 7R AR K B 12 3 iR G2 T A SR E .
AT DL, Rty S B RE A8 ] 1 03 CUMS A5 R1R B4
AFEAT R

THRAE (4 S LR 1o A 5 4= B B, H A A2

A AR BRI ER — A5 (R BB A . AR ZE A 43

WA i 22 S P AL LE S AT AE &2 Jre v A A AL A2 ) Bk

(e ATUICIE N R C Y VR U N T N = gl o

(HAP %) THAL , S B0 R TR KA BRI, 5200 K st

S 5-HT S5 BEH0HCER MR 5 16 4 52 L, 3R B 5 4

HRARZSAT G, AT RE - EOMARAE & AT A2 T e 3

INFINREREART S WO SERERY ™, LA B pEoT 4h

RGN, SAE R AT T ik M AR S5 A B oI

B AR R R A U SR S D RE L A2 8T HAP Bl

IS N e

AWFFEIE TR UL H TNF-o0 B¢ St A TL-6 |
5-HT /K -0 2R/, BERYZH A BRI I F 1 o 7K - dik

FH TV AR R T S WHIARAE Y S AR A, AHSCHIESE

R, e B AV 1 TR 2 R 805-HT Z K455 R8T

Wi, 5 DRI A A= S IR 7T 23 B I 2 B A 5

(R 3, Bft LR 4% AT PR i 19 n , 52 35 HPA %

WIREZEBLINE, Koo JW S WFSY & B, 4 E 40 i A ¥

A0 BA S 30 BB LT T 57 A FUMARAEAE T, TNF-a52

PACREDR R 1) /N B B A R TR 25 A 728 T TE 1

Th S TL-1BAZ AR FE BTG TL-1R1 5 nf bl pe 1 e 5 | ke

(8K ERATARAEA 7o B it A L P A et ZEARIFSE

2o ik 28 d BV  BERLAH K BUIMLTE H TNF-aK

58 T L 5-HT K- B 25 B AR, i -5 SCRRR 18 AH AT

Bro ML S R T 25 B IR CUMS AR R LI Vi

Hh R JBT B L TNF-a/K -, Fhi L3 H 5-HT K- 5 it 4h,

CUMS BT BRI HP TL-6 7K P-4 A PR 7K 28] B 25

I, St Ay S B B P VT AT T CUMS AR AR K B I i

HIL-6 7K

L5 FRTIR S S B LA 2 CUMS AR Y

FERREA T A T, AL AT BE 5 40 1 S8 AE 52z I 5

HPA Bl REA 5%

S 3k

[ 1] Simon GE.Social and economic burden of mood disorders
[J]. Biol Psychiat,2003,54(3) : 208-215.

[2] YangD,LiQ,Fang L,et al. Reduced neurogenesis and pr-
esynaptic dysfunction in the olfactory bulb of a rat model
of depression[J]. Neuroscience,2011,192(1):609-618.

[3] VLABrBRsabe. F 25 K& B M) Bif . BIgRLA4L
A Hi A, 1997 735.

(4] XUBKEE, MBS, PRI, 4 A IR RIS T TR R Y
R BRI 3R HR TE TR A 3 A BT e R AR A K bR g
THAE L. F B 25 5 ,2013,24(41) : 3858-3860.

[5]1 M/, Sy, R fl S 4 IO X R M I T AT A B

China Pharmacy 2017 Vol. 28 No. 13 - 1761 -



/NSt O ST R EIUE A MERE TS AR/ N BRI A8 A B TR 4 A

BB A0 EFQANERAFHERHE, KM 550025;2 T ETARERR L+ ELHH A
Fr,dd +E - 442000)

hE 4 ZES  R965.1 XHEFRER A XERE  1001-0408(2017)13-1762-04
DOI  10.6039/j.issn.1001-0408.2017.13.10

B E R HEDERGIF L R(CPT-11) R R MM B AN R AR 6 B E M . 7 ik 4540 R0 S ALS A B 5F
LR (S AR AR A TR 3h K ) BEA At BB 4H (SR AR A 22 3K ) 224104 40 (1 500 mg/kg, VA 253 ) Ao ik ok T M4 (FEH X, 0.533 3
mg/kg),ig#h  HR 1K, %%17Td, TEBREA~10R, B EF B, 4R RA Y ip CPT-1145 FR A BBIS, A
BARR BT AR F IR K DR SRR K 4R A% 1TdE, S AR R SRIEF ST RAH R T
B (P<<0.05) 42/ 337400 RARR & & TR AR (P<0.05), FIH 11~17 X, /NP G LAk T Bt R fR T3 2
FAR TR AT R 20 (P<<0.01), /N 22207 400y S oA FAR T80k T B0 (P<0.05) . JRFEALILE R B 7, B A AT 40/ R K Wy A=
N RERE B R 4 J AR BR B IRIZ IR A A K n iR 8, At AL R BB S A TR 4 DRI R R K A
F BE BRI LA A5 , 3T CPT-11 80/ Rl f® LA Broa VR, LAURAR T Fa b 25 4 %9k T A

KR DA SR IR R LIS B R 5 AR R

Preventive and Treatment Effects of Xiaochaihu Decoction on Irinotecan-induced Bloodystool in Model
Mice with Delayed Diarrhea

ZHOU Yuan', YANG Guangyi’, WAN Lei' (1.Pharmacology Teaching and Research Office, Guizhou Medical Uni-
versity, Guiyang 550025, China; 2.Institute of Wudang Herbal Medicine Research, Shiyan Taihe Hospital, Hu-
bei Shiyan 442000, China)

i A Stk AR R (D). B A R [11] APELE, E R BUR, 5 AMARAE 2> TR o 5- g

k,2007,38(5) :442-445. 2CZRHIVERI]. £ AL 3 30,2014, 12(3) : 221-224.

[6] SunlJ,WangF,Hong GL,et al. Antidepressant-like effects [12]  BECWETN , 50 IR E 5 40 i R i S dE e 0], 1) Rty
of sodium butyrate and its possible mechanisms of action Argm P4 &,2012,39(1):14-17.
in mice exposed to chronic unpredictable mild stress[J]. [13] FH=lp, RED WEILH, 5 4t MG Ba T XA E &
Neurosci Lett, 2016, doi: 10.1016/j.neulet.2016.03.003. I 505 S8 I3 SRAE PRl F-7K 1 K SIS s I [J]. B4,

[7] EMD, BB, H/NE, 5 5608 B8 P ROHoR R AR ,2014,14(4) . 752-T754.

ARAT R BIHL IR (D). & B 25 22 558 4k, 2016, 32(2) [14] Sara PP, Carolina V,Matias M, e al. How are neuroticism
263—268. and depression related to the psychophysiological stress

[8]1 TLL, 547, S84, & i O AR UE K RIBYTVE I response to acute stress in healthy older people[J]. Physiol
SR T P B4 & ,2014,41(11):2485-2487. Behav,2016,doi: 10.1016/j.physbeh.2016.01.015.

[9] Kinn AM,GrnliJ,Fiske E, et al. A double exposure to so- [15] Doane LD, Franz CE, Prom-Wormley E, et al. Negative
cial defeat induces sub-chronic effects on sleep and open emotionality, depressive symptoms and cortisol diurnal
field behaviour in rats[J]. Physiol Behav, 2008, 95 (4) : rhythms: analysis of a community sample of middle-aged
553-561. males[J]. Horm Behav,2011,60(2):202-209.

[10] XIAHZEE, B, sk a2y , 5 A S X8 M W AR AR 7 [16] Dziurkowska E, Wesolowski M. Salivary cortisol in wom-
KERAT M2 I HPA %l BDNF [F32M[J]. P B P 25 4 &, en with major depressive disorder under selective sero-
2011,36(10):1342-1347. tonin reuptake inhibitors therapy[J]. Arch Womens Ment

A LRI E WA T R R 278 512 2017 — 2018 4 Health,2013,16(2) :139-147.

W05 H (No.WI2017F079) [17] Koo JW, Duman RS.IL-1 beta is an essential mediator of
S 20 W BFSEAE . WFSE T A - 25 . FE A . 0719-8801106, the antineurogenic and anhedonic effects of stress[J]. Proc
E-mail:89680313@qq.com Natl Acad Sci USA,2008,105(2) : 751-756.
#OEAE AR B B A S T BF S0 16)  25 B2 . Wi (SR H 97:2016-10-13  {&[0] H 191:2017-01-16)
0719-8801106, E-mail:1325164635@qq.com (%K )

- 1762 - China Pharmacy 2017 Vol. 28 No. 13 tPEZ P 2017 45 28 555 13



