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Effects of Xiaoyao San on behavioral and antioxidative changes of depressed rats
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ABSTRACT . AIM To investigate the effects of Xiaoyao San on behavior and antioxidation changes of depressed
rats. METHODS Rat models of depression were induced by olfactory bulbectomy (OB). Rats randomly divided
into sham operation group, model group, fluoxetine hydrochloride group (0.01 g/kg) and high-dose, low-dose
Xiaoyao San groups (30, 15 g/kg of crude drug) , were consecutively given 4-week corresponding intragastric ad-
ministration. On the 15th and the 30th days of administration, the rats were subjected to tests of open field activity,
sugar water consumption, feeding behavior and grooming time. On the 30th day of administration, the serum levels
of NO, GSH, SOD, IL-1B and IL-6, and the levels of MDA, GSH, IL-18 and IL-6 in the cortex were detected,
immunofluorescence was applied to identifying the levels of ROS in hippocampus and cortex, and Pearson analysis
was conducted to investigate the correlation between depression-like behaviors and biochemical parameters in OB
rats. RESULTS Both 15 d and 30 d Xiaoyao San (15, 30 g/kg) interventions improved the body weight, the

horizontal activity and reduced the depressive behaviors of depressed rats. Compared with the model group, Xiaoyao
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San (15, 30 g/kg) groups consecutively administered for 30 days shared significantly increased serum GSH and
SOD levels, decreased cortical MDA levels, and decreased serum and cortical IL-1B and IL-6 levels ( P<0. 05, P<
0.01) ; Xiaoyao San group (30 g/kg) displayed ROS levels reduction in DG region, CA3 region and cortex of the

hippocampus ( P<0. 05, P<0. 01). Pearson analysis revealed the negative correlation between the degree of depres-
sion-like behaviors and GSH levels, but positive correlation with MDA and IL-1B in OB rats. CONCLUSION

Xiaoyao San can improve the depression-like behaviors of OB rats, with its efficacy in managing both redox disor-

ders and elevated levels of inflammatory factors.

KEY WORDS: Xiaoyao San; depression; olfactory bulbectomy (OB) ; redox disorders; inflammation

FIABIE 2 Hy 22 B0 52 2 I PR 5 S 1) DA A 3 T

()18 2 A T S 2 S 2B IR ) — A7 St s
i3, SR RGP 2 — HEF T A 20 2300 3]
2020 4E Bk Sl 15% 09 N RERE U, B
TVABRE FL AT 45 o I BUR R BOE R, & —Fpal
f& S A AT ORGP, DRI ARSE 1A S 2 iR T
— B LR Z2H NG, MIERE AT IEER
PRI M7 5] HBTIARE HITCIE 2 I AR 2 3h
PSS AR INTT . S Z H AT R, i
a1 G0N VAL EI Y L4 e R VAT ST (NI N K 1]
RURAT R S A RAFRCEAET, HHTmAaRIE
FABLT B0 S 45 S e e ph 22388 o, k3% HPA b2l
e 25 AL M52 ma i R P R 2R R I A S Al i
L34 T R N R A7 5% O AR R A A K R
IREA — @ XA AT 53 2R IR o 40
AR BRABEAY | 3@ b A7 Sy e — 20 9 TE A 3 A
BUWARVER,  [RIEHR) 20 AR G I8 | S8E FA
PRACHGUMARYEFIBLE, IF I3 DR BR A BR AR A A
KEAAT A2 i 5 AR AR R AR AR bR . R
P AR OGP, DA Ay i 1 BRI R I HH 42
BEHh R 2B EAR S, [RIIN) 2 E RE LskAR
VISR I B B A B R AR
1 ##
L1 24 felR Ol 7 ek, i i A g
B9 g, MH9 g, HAN9g, HAR9 g, K% 9 ¢,
KHE 4.5 ¢ Wfr 1.5 g, AEFE9 g, LA N
60 kel N H &, A A1 2541 308 8 KAl K 2 7
(RILIE ), SR 245 B 8 BT = ™5 = 2R 4
SEAFG 2015 M E 25 IR 3 8 HOK BRI 45
TR ZH L 1] 53 PR SBORH o7 3 B 245 6%, 8 A i
K2 30 min, AIFAGEFE, SCKATZE 1 h, &R
by RN o6 A K, [ EE 43 B BT A& 40 min %
30ming FJF 3 WIEW, WE MRS 25 AL
1.5 g/mL, 244, 20 CUKFIRAF# I, $hilg
FPE T (¥ H Patheon France 23 #], 24 1E F
2870

J20170022, #t5 7686A)

1.2 #4  HEM SD K, SPF %%, & Ji&
(200+20) g, W4 [ HCAR A A A= 90 BLH A BR A A
PR ATIES SCXK (J1]) 2015-030,

1.3 XA FEHHERRM (MERARAF
#2515 20160301) ; DHE %7 (£ [H Sigma
SN, #5 D7008) ; DAPI. Hi 26 % I K H 7
(B AEDAEME AR AFA, ]85 61012,
G1401) ; —FALABIXF & (B KAV
HIRAF, 65 072117171110) ; Rat IL-1B8 X5 &
(KB EAED R (KE) ARAA, #5
21H183); Rat IL-6 il & (BB AEWARAF,
L5 A30680231) ; it il A 2 B HBK (GSH)
WAl &, W (MDA) P&, & SoD i & .
GSH/GSSG M6 (m ut @ A= TR 9T e, it
320180126, 20180313, 20180309, 20180726) .
L4 HE WiE A (RHE RPN H);
CD200 H 3l B 4l (AR 28 P A 7)) 5 BS323S
TR (f8]H Sartorius A F]) 3 B0 Sorvall ST
16R (3£ [E Thermo 2% 7)), #li/K AL, SYNS00000
( £ MiliPore /A H ) ; VARIOSKAN FLASH 2.4.3
WK ZIHeEEL (£ E Thermo A H] ) ; 6
{5 NIKON ECLIPSE TI-SR ( HAJEFEAT]) ;
PKZYI A HL Cryotome E - ( 3€[# Thermo 23 7] ) 5 Bifh
FEIR WD-9405A (bt miN —ALER T )5 WUAH
(100 emx 100 em, F il K F6, Ji& #5545 100 4>
10 cmXx10 cm /P#%) o

2 AE

2.1 KRR E L KEMKBG,
2 T Sr R AL b, ZRag =48 (Oebtkag, K
REE, N7gE) MK (BT, Ja ), FHIRELEY
FRRAE VG R I, R R B XA B K DA A
AR SEIKE . ERTRIAT 8 mm IE PP 2 mm
b FH L BB G 2 D EARZ 2 mm B9FL, FHERHIAY
TS S (B 1 3 S 4 B MR O W B o, 1k il Vi



2019 4F 12 H
a1 12

R %

Chinese Traditional Patent Medicine

December 2019
Vol. 41 No. 12

URIAZEG O, ERSEAITAL, I AR TR 2
W, BRI, FARAARBGIRER, HAebHH
BERUZH, 55 2 RITAFARKBRMAENFER
(8x10°U/ H) TphEY .,

22 4, %% KREFARBRE MRS 14 d
i, TSI, MRS SCER [8] il Uik
W35 5 rhK V2 30 i 3 TR AR K BRAE R
BRI K R, #e K UK 2 s TRl 5y R i
FARA, BRI, FPUITH (0.01 g/kg) MidiE
B, R (A2 30, 15 gke) ., 4R
BN ELLHEE 52530 d, BRI | RTARH
G T RBEERK R R BUA R R, 15T
WK R = [ (SR FHEREE-S25EF
PIRTE) /AR TE ] x100% .

2.3 FAHFER

2.3.1 WSE ZHSCHR[9]RfE el HK
SUBCEE A il O PO 8, 3B 2 min J5, dsRK
FUR 4 min NZKF-28 s CTT IS B A% T4k, AR
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F1 HEHEMNKREREWEME (x5, n=10)

Tab.1 Effects of Xiaoyao San on body weight of rats (x+s, n=10)

. gy [ZNpig=s SRR zNpig=Es SRR zNpig=s SRR

2
(0d)/g (10 d)/g R/ % (20d)/g R/ % (30 d)/g /%
RFARH 231.8+30. 1 275.3£35.6 18.8 289.1+42.2 24.7 208.4+47.2 28.7
RETRIZH 232.6+26.3 254.8+36.2 9.5 270.5+40.9 16.3 275.8+42.7 18.6
BRG] 227.9+23.2 268. 7+£26. 5 17.9 313.9+17.9* 37.7 301. 7+£25. 8 32.4
T T AL 240.5+14. 8 282.1+£25.2 17.3 316.1+41.5* 31.4 305. 7+£36.7 27.1
3 R R = 2 231.0+24.5 277.8+31.8 20.3 295.6+30. 6 28.0 299.0+37.3 29.4
I SRR LR, P<0.05
x2 BEHXMNKBRAKFIZHEFHHOZM (xxs, n=10) 3.1.5 HEEBHSAKREBEST NREmN BFPEARE

Tab.2 Effects of Xiaoyao San on number of horizontal

motion grids of rats (x+s, n=10)
15 IKF2 Bl 4 4
15d 30 d
BTFARH 84.4+80.0* 63.5+38.5™
HETRIZ 169. 1+74.7 151.2+48.9
R ITGTT 122.6+75. 8 87.7+63.3"
1 1 OISR S 2 93.0+72.0" 58.0+36. 4 ™
JE 32 HL v ) A 26.4+35.5" 20.2+39.0*

SRR R, * P<0.05, ™ P<0.01
K3 EHEHNKREKBFRIOHI (xxs5)
Tab.3 Effects of Xiaoyao San on sucrose preference rate

of rats (x=s)

s WK %/ %

20531

J=1 0d 15d 30 d
BFARA 8 83.8£9.0  91.1+7.3  93.3+6.2%*
P2 8 70.8+16.1 80.4x12.7 83.7£9.0
IR FE T 9 80.0+5.6  92.7+4.3*% 91.0+7.8"
ALK A 10 73.4£19.6  85.3x10.6  90.0+9.3
HEBREAIREH 9 77.4+7.2  87.1%8.7  91.1+8.1*

. GRRA LEE, * P<0.05; 5F4H%425 0 d b4, #P<0. 05
F4 HEBHNKBRMERNEBHZM (x5, n=10)

Tab.4 Effects of Xiaoyao San on grooming time of rats

(xxs, n=10)
415 TR UERTE]/s
15d 30 d

BFARA 75.3+38.8" 94.5+28.4"
U RIUEE] 27.9+25.6 46.5+41.8
LR IETT 51.3+40. 1 70.7+58. 5
T 3 IR 2 82.3+41.0* 112.8+27. 4™
ERea il 54.7+37.5 133.4+63.8

T SR AL, * P<0. 05, ™ P<0. 01

BRAYH R T A AR VRN (P<0.05) . 5
BORUEH ML, 3 WU 7R 45245 30 d BB 2
AR B RIS (P<0.05) , H I8 38 Al 71
RPN RS E TR ORIYT, D ) e
B2 ORGP FE A i S K R G, IR 5.

x5 HEHWNKAREBERTANEM (X5, n=10)

Tab.5 Effects of Xiaoyao San on ingestive behavior of rats

(xxs, n=10)
451 BRI/ s
304d
BFARA 31.2+11.8"
MR 121. 4+96. 3
R IT 70.7+58.5
1H 18 HUIS A a2 55.4+23.3"
R A 140. 9+120. 3
T GRS, * P<0. 05, ™ P<0. 01

3.2 H#EHATKRAAAZLE RABEIERGHH 5
PARUZE g, I EE S22 30 d RE R E T K
FUMTE GSH, SOD /K (P<0.05, P<0.01), [%
KB B MDA /K3 (P<0.05, P<0.01), W
%6,

3.3 AT KA ROS K-F 0%k SR
YlEbde, EEEE A E AL 2 30 d BE B LR
B T DG X, CA3 E&EZ A7 ROS 14 7K -
(P<0.01), W&k7. H

3.4 iﬁ:‘%é&ﬁk&llblﬁ\ IL-6 R-TF89 %o
BRI LA, 8 EE 224525 30 d fig B 3 PR AR R
M3 . AL TL-1 M 1L-6 KF (P<0.05), WL
%8,

Fo BEHMNARENWFEFEHBXIBRHTME (x25)
Tab. 6 Effects of Xiaoyao San on redox related indexes in rats (xz=s)
JIRT J
2057 S 2 B GSH/ GSSG/GSH/ Son/ GSH/ MDA/
NO/( pmol - L") -1 1 1 -1
(pmol-L7") % (UemL™) (nmol-g prot™" ) (nmol-g prot™" )

TR 6 7.7+3.2" 31.1£6.4* 6.6+1.5" 250.0+18.5" 13.0£1.9* 2.8+0.6"
(CRIEE | 7 14.1£5.9 24.8+4.3 10.4+3. 4 223.2+13.1 7.7+1.8 3.50.6
R E T 7 10. 7+4.0 28.1+5.8 6.0+2.4" 225.5+25. 1 9.3x1.8 2.6+0.3"
:_:;’*MEE JE—QE 7 9.2+2.9 32.9+4.7% 6.7+2.3 254.4+15.9* 8.5+1.6 2.5+0.5"

38 B ) = 7 8.8+3.0 33.2+4.3* 8.1x1.7 280.5+9.8 7.5+2.1 2.2+0.8 "

pEc Lﬁff;ézﬂzﬂ H#, " P<0.05, ™ P<0. 01
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R7 BEEHEXARBI ROS KEHEME (x5, n=3)
Tab.7 Effects of Xiaoyao San on ROS levels of rats’ brain (x+s, n=3)

20 51 5 DG X 1 CA3 X X
BFARA 0.57+0. 18 1.0+0.26 0. 610. 20

[ RIEE | 1.32+0. 37 1. 30+0. 21 0. 850. 42
ERRRF T 0. 10+0. 02 0. 11£0. 05 ** 0. 06+0. 04 **
pEREa il el 0. 12+0. 10 ™ 0.28+0.21 ™ 0.07+0.05 ™"

SR R, ** P<0. 01

HWLDGIX WLCA3KX BRI

BRFEARL B

wEHEAEA |

1 HEHMARED DG, CA3R, EEEX ROS WM (x200)
Fig. 1 Effects of Xiaoyao San on rats’ ROS in DG, CA3 of hippocampus and cortical areas ( x200)

x8 HEHITAR IL-18. IL-6 KEH T (Fxs, n=6)
Tab.8 Effects of Xiaoyao San on rats’ levels of IL-1p and IL-6 (x+s, n=6)

JIRT e
ZH 5
IL-18/(pg-mL™") IL-6/(pg-mL™") IL-18/(pg-mg™") IL-6/(pg-mg™')

BFARA 28.7+0.4* 270. 1£72.2 0.56+0. 01 * 5.4+1.3"
TR ZH 30.3+1.4 305. 5+66. 3 0. 67+0. 08 7.5+1.9
T 28.0+2.2 191.0£13.2 ™ 0.58+0.02* 6.5+1.0

T 3 AR AL 27.7£1.0* 228.7+43.5" 0.59+0. 05 * 5.7+0.78*
T 3 Y T AL 27.0+0.6* 228.7+36.8 " 0.57+0.02* 5.6+0.78*

L SRR LA, * P<0. 05, ** P<0. 01

3.4 KRAIARFAT AL 5 B K E BT 4% BEEEAHE (-1<r<-0.5), WK 2~3,
AR R ST BRI M T A, IR AR it

FRAMARRE AL RS /K i 458 . LRI [E) 47 Ay 2 R MR A PR R 22 LA IR A > — | T
S, RBERAL GSH K, 1 SOD ACEE A ARIHERSIWIRIK, G5 S sl A IABFEA T Fndl
JEIEMZE (0.5<r<1); HAKF@ e RS R ARAE A ML A BE 2R AR BRI 53 5 10
MDA | IL-18 K FR M EIEM K (0.5<r<1); BRER BT OKFEEah B E8 ) J& % 2R ek
THBRIVABRLRY A FURLVERT ) 5 B2 I MDA | TL-187KF  BRAEUE A s oh 8 57 A9 AR AR, 588 2t T
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Fig. 2 Positive correlation between depression-like behaviors and physiological indicators of OB rats
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Fig.3 Negative correlation between depression-like behaviors and physiological indicators of OB rats

ARAHBR SD K ERMRER, PR PENRSE 2 5 R Y3
SO0 16 HH AR R B T % K BR P I S 48 T 1 1B A
30 d, IR A A LR A R AR AR TR R R A
FRE K IRGE . W K-aE s B K R AR %
1%, BRBEAT a2 B 15 £ KR B I S R AR AT
b, AT R A B TR R I 18 HUE A R A i
AB1E

WFoE R, N M 2 5 (ROS/RNS)
) BEAE 2 g R AR E AR SR 08 (#i4 GSH
PAT B SRR B A R SR ) T, LRI o T R
WS (ROS) Al i NLRP3, NF-«B {5 5 i %
P RAE RN (KA, TR AE S HARAE 1) & A= 25 D)
2874

FHSE ) MRABRIH BRI ST P 2 B, WRLERI B IS
REFE AL AR/ ROS FIRAE N 7 (TL-6.IL-1,
TNF-a) 7K. B GSH KSEN, 254 BT &A
A BT F FE A TR, Qv I R e LKA
B Rl K B MDA . GSH ., SOD 7K - Bk 3 #5578 K
AIAREEAT R s PG VT8 2L 1 GSH KMt [
ARG, FEARIAE R F oK st 41 2 7 AR KRR
AIINARREAT A s RN w-3 A s R 4 1 A 7 11
IR Z/DING i Bu s G e i GV G e 1 i
KA EAE L (SOD ., i E AL, W ANR
H/BRER ) LAEVUIMERERY . Wik, T
Wb A BT R S22 R AR DU AR E g2 22—



2019 4F 12 H
a1 12

R %

Chinese Traditional Patent Medicine

December 2019
Vol. 41 No. 12

WFFERIAE B0, LA WL BR 4k 83 490 A8 A0 A5 78 A B Ay 2K
1, EIEBOELL A2 30 d AEA R B M ER R K
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X LRz A i ROS ZKSF-, 27 18 2 HnT i 18
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