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SRS | R R P SR SIS R I PSS I EML R B B 28 RGN RE RSN, WAL HR T EML 9T HIAR KL .
BER IR T AR S IR, EML(100 mg/kg) 45 7 d 25 24 1] i 35 40 S/ N BV R AN 3 ek i AN Shist ], A
BRI ZE53 30 35.5% 41%(P<<0.05,P<0.01) , EML(400 mg/kg ) Bk 25 24 1] 4 25 45 55/ BUES R A B 0k i AS sl sf ]
ANB R 53 308 29.1% .35.3% (P<<0.05) 5 [ &% s A5 A on A8 2 R S R 4L 7 d 45T FIER I 45T EML X /)N
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Effects of the mulberry leaf extract on depression-like behavior in mice
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[Abstract] Objective To investigate the antidepressant effect and mechanism of the extract of mulberry leaf (EML). Meth-
ods Male BALB/c mice were randomly assigned to receive EML (100, 200 and 400 mg/kg) or vehicle for 7 days or single administra-
tion by intragastric (ig) route. The effect of EML on spontaneous activity in mice was evaluated using the open field test. The anti-de-
pressant activity of EML was evaluated using the tail suspension test and forced swimming test. After single ig administration of EML
(100, 200 and 400 mg/kg) , the effects of EML on the function central monoaminergic nervous system were evaluated using the 5-
hydroxy-L-tryptophan (5-HTP) induced head-twitch test, yohimbine toxicity potentiation test and reserpine test in mice. Results 1In
the behavioral despair model, the continuous administration of EML (100 mg/kg) for 7 days significantly reduced the immobility time
in the tail suspension test and forced swimming test. Compared with the vehicle group, the inhibitory rates of immobility time were
35.5% and 41% (P<0.05, P<0.01) in the tail suspension test and forced swimming test, respectively. The single treatment with
EML (400 mg/kg) also significantly reduced the immobility time in the tail suspension and forced swimming test, and the inhibitory

rates of immobility time were 29.1% and 35.3%, respectively (P<<0.05). The results of spontaneous activity test showed that EML had
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no excitatory or inhibitory effect on the central nervous system in mice. In the 5-HTP induced head-twitch test in mice, the single treat-

ment with EML (100 mg/kg) significantly increased the number of head-twitches in mice. In the yohimbine toxicity potentiation test,

the single treatment with EML (100, 200 and 400 mg/kg) had no significant effect on the mortality rate in yohimbin-treated mice. In

the reserpine test, compared with the model group, the single treatment with EML (400 mg/kg) antagonized reserpine induced ptosis

(P<0.05) and had no significant effect on the decrease in rectal temperature and akinesia. Conclusion EML showed antidepressant

effect, and the action mechanism was likely related to the enhancement of the function of serotonergic nervous system.
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B A IR R AR Z90Mb A BR 28 w43 5 BT M iy S i
AL INS ~ 1055 KSR 2 ¥k, AR 1 h, A 3712
U2, 2V HI E 40 ~ 50°C 5 | D-101 KK AL
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WUk Se s, ikl 1. 3,
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BT A 1. 3. FRR ig 4524 | h S RO (ip) 45
5-HTP 120 mg/kg, 37 BT 46 W4, 12 5% 20 min /)y
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1.5.2 /NEEFESFHEIIERSE 50 X BALB/
INERGTARIL. 3. FRIR g 2525 | hJm KR S (se) 4 T
A 7 530 mg/kg, WAL % 24 h N AL 3 Wb T
LG

1.5.3 Flifi-FFEME LS 60 H BALB/c /N BRI
JBEASZE (10 HO)Sh, KA 2R 1. 3, %50 Bl 20
FTRIZE /N R ig 45T JCRIE ST K, BRPEZG 40 . EML
i v AR A A g 45 T DLX 20 mgrke.
EML100,200 1400 mg/kg, 25 25881 10 ml/kg, 4524
J& Uh, R0 A ip 25 T AR FRER /K, o441 ip
25T M- 2.5 mgrkg, 43 s DL H8 A5 : IR EG T

TP NLRAS LIS AN RE R LB

AR A N P53 25 T AP )5 1 h, #5708 BUIR S
A RREEST 43 58 A HTT 043, VA& 143 126
241 31415 3451 s WG 4408 G A5 51

AR AS A, « 7301 54 4 25 25110 (To) A 45 A1) 1
-2 hJE () F IR TR /N BRI , Geit 21k
N ZE(E (DT) , DT=T-T.

B FABEN : 5 T AP /5 1 h B/ EUE T
AR 7.5 om Y ]8R E AT %L 15 s NANREAE
[ B iC R IZ S AR il sk & A iz sh A g/ A
.

1.6 St =t

S 45 B >R FH GraphPad Prism 8.0 314 i7F
8t 3, AHECFERHEE (R Il 45 5058 561912 3
ARES BN T = /PRSI T3 ) R IS
Fisher exact 85 ; HoAx iU RIEE DL xts Ton , 1
ZH A P AR ek ey, 22 40 b AR B I 3R 2547
14 I Dunnett’t £ 55, UL P<<0.05 I\ B 22 5 HA 58
R

2 H#R

2.1 EMLIEZA2Y T dXF/NEE LTGS2
SR B4 %, DLX 20 mef/kg 2 J2 EML

G bR 7 /0N BRUTRAS URESORN B ST B T

FEZES PR EMLZESZ R i T JC A XA s
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Tab.l The number of rearings and crossings in the open-
ing field test in mice after continuous administration of ex-
tract of mulberry leaf (EML) for 7 days

41 T IREL RS YRR

pEasrilR o KA 21.8+7.8 121.732.0

DLX 20 mg/kg 10.525.9 143.6+39.4
EML(mg/kg)

100 21.3+6.4 101.316.9

200 24.7+7.5 115.0423.9

400 22.5+7.1 104.7+15.2

2 DLX: IR PETT 5 ats, n=10

DLX : duloxetine ; x+s, n=10

2.2 EMLIELEZ 2T d XN FUE A Shs ] 52
¥R % B 2H e #, DLX 20 me/kg 5 EMLI100
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F11400 mg/kg ¥4 AT 5 245 5 /N LB AN SR E] , A 5l
B[] 4900 11 2 45 591 8 90.7% . 35.5% . 41% (P<<0.01 .
P<0.05.P<0.01,%2),#&/~ EML B HTiaR1EA

%2 EMLIZEZAZT7 d3HMNRBERIIE BRI 0E
Tab.2 The effect of EML on the immobility time in the
tail suspension test in mice after continuous administration
of EML for 7 days

2151 FIHAFhI ] (s)
pasrilpo K| 105.9+40.0
DLX 20 mg/kg 9.9+16.6”
EML(mg/kg)
100 68.3£31.7
200 80.1£34.6
400 62.5+21.7

TE:'P<0.05,"P<0.01, 5% 5% HALL LR ;s , n=10
'P<0.05,"P<0.01, compared with the vehicle group ;x+s, n=10

2.3 EMLIEZEZ 257 d X/ BRI E UK AS Sl [A]
Al

554 500 % B8 20 1 48, DLX 20 mg/kg . EML 100
mg/kg 5 AT 8 3 48 /0N SR8 JE VKR Sl fa), AS Bl
st (6] 9100 1 2R 43531 A 83.5% .35.3% , (¥1°h P<<0.01, %
3), 378 EML HA BT EH

&3 EMLEZLZET dXH/NRIRIB N A 5h B (8] B 22 0
Tab.3 The immobility time in the forced swimming test in

mice after continuous administration of EML for 7 days

A5 SRS (s)
RSP RIS 137.8+28.5
DLX 20 mg/kg 22.7+14.4"
EML(mg/kg)
100 89.130.5"
200 117.3+34.1
400 107.1+43.4

T P<0.01, S IR FLA s s, n=10

"P<0.01,compared with the vehicle group;x+s, n=10

2.4 EMLEIRZZ0/INELF RT3 15200

5595 30 % B 4L/ BULE 82, DLX20 mg/kg 21 M
EMLA v | e 70 2t 21 /) BTG S YRBSORI B ST B3
JCRFEME2E S AR EMLAESZ R F IR %
AMHIER (R 4).

F4 EML BRGZF 5L f/NR B SR BF B8
REEI S0
Tab.4 The number of rearings and crossings in the open-

ing field test in mice after single administration of EML

gl JEMVA/C EEAR B
TR IR 16.10+8.2 101.1x22.1
DLX 20 mg/kg 2.50+2.7 69.50+55.5
EML(mg/kg)
100 10.20£11.3 86.80+31.4
200 13.90+8.7 94.80+30.6
400 19.40+5.5 116.3+17.6
T sxts, n=10
x+s, n=10

2.5 EMLEREGZN/N R R AN ST ] (4 52

SR FINT IR ZH L&, DLX 20 mg/kg 5 EML 400
me/kg FI i 25 25 /1N UL R AR Sl [R], AN 2l ] 41
il 23591 4 78.4% .29.1%(P<0.01 .P<0.05,5%5),
PR EMLEA PUMAREH o

#*5 EMLEXBAHIEEZW/NRA 0 E R0
Tab.5 The immobility time on tail suspension test in mice

after single administration of EML

215 SUREHIE (s)
T R 110.0+25.9
DLX 20 mg/kg 23.7+17.8"
EML(mg/kg)
100 93+38.9
200 83.8+23.1
400 78+36.7°

:°P<0.05,"P<0.01, S A% HELL HLES ;055 , n=10
'P<0.05,"P<0.01, compared with the control group sx+s, n=10

2.6 EMLERZZ%E NGRS AT S 8] 1 50
5595 50 % B4 HE#5, DLX 20 mg/kg . EML 400
me/kg FI 5 25 46 /N BRUER A0 Vi VKO Sl s ), N Bl s
TE] 410 1) %8 43 591 S 38.1% . 23.1% (P<<0.01 . P<<0.05,
%6) ,$28 EML A HFIMARYE .
2.7 EMLYIRZZ 5-HTP7 S NEAT s
SRR LA L, EML 100 mg/kg F1 DLX 20
me/kg ZH T 5535 140 5-HTP (120 mg/kg) 75 5/ BUE
SLUCE, S R AT S N T 40.7% . 90.4% (P<
0.05,P<0.01,%7) , #&75 EML 47 B4 3% 5-HT fE #1242
RGEYIRERTER
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&6 EML BRGZGT R SEI /N R A3 i 8] i 32 0
Tab.6 The immobility time in forced swimming test in

mice after single administration of EML

A5 FIHAFhI ] (s)
ETHID O RilEEE 150£22.8
DLX 20 mg/kg 92.9+20.6"
EML(mg/kg)
100 124.8+31.8
200 132.3£26.4
400 115.3228.6

:'P<0.05,"P<0.01, S L] LLAL 055, n=10
'P<0.05,"P<0.01, compared with the vehicle group;x+s, n=10

%7 EML Sk 75%1 5-HTP B L S250/NRUAR SRS &N
Tab.7 The number of head twiches of mice induced by 5-
HTP after single administration of EML

A5 [PV ¢d
pEasrilp oy KA 16.20+5.1
DLX 20 mg/kg 169.3+30.2"

EML(mg/kg)
100 27.30+10.8"
200 20.80+9.1
400 24.40+13.2

[E:'P<0.05,"P<0.01, S5 HIX L LLEL s ws, n=10
'P<0.05,"P<0.01,compared with the vehicle group;x+s, n=10

2.8 EMLXME FEHUNAREER 00

A BRZH /N se 25 T & 2 52 20 mglkg J5 24 h
WAET =N 0/10, 550X BEZH A , DLX20 mg/kg
WEWI T /N AL T3 (P<0.01) , 11 EML X/
FUFET R IC B ER2m (£ 8) .

#8 EMLEXARHWNEFTESHIL/NRIET RN
Tab.8 The death rate of mice in yohimbine toxicity test af-

ter single administration of EML

215 B F (20 mg/kg) HET=3(%)
beasnipapicEeEl + 0
DLX 20 mg/kg + 60~
EML (mg/kg)
100 + 0
200 + 10
400 + 0

TE:"P<0.01, 55 M2 L8 s xs, n=10
"P<0.01,compared with the vehicle group;x+s, n=10

2.9  EMLXFHm-FAb /N ERAT A B8 52 R

INEip BT RN 1 h 5, SIEFIX A L,
I PR 20 /)N BRAT A BB AR RVHR RS
[ R FEACRZ S A BE (AN BRI I (P<0.01,
P<0.01,P<0.05) , B AP LA R B Ty, 54
RV LA, DLX O A5 R Y AT [ iz
BIANRESL , A o 2 R (P<<0.01, P<<0.05)
EML 400 mg/kg ] i /07N RUHR B F 24573 (P<
0.05) , {EXF i P15 | e FR) AR AL iz Bl A g
522520 ; EML 100 mg/kg £1200 mg/kg Xt 2L 1 3 17
Febr I 5 mm (R 9) .

®9 EML B RALZFHF M F LI /NRIRE TETS KR
PR FN >R HH Bl 22 B 2201

Tab.9 The effects of EML on the reserpine-induced eye
ptosis, hypothermia and akinesia in mice after single ad-

ministration of EML

25 MR TP ARHER (%) REFERC)
beesnipopicEeEl 0 0 -0.6+0.8
I 2.6+1.1" 70" 2.020.7°
DLX 20 mg/kg 0.2+0.4" 70 1.1x0.5"
EML(mg/kg)

100 0.2+1.5 60 2.120.6

200 1.9+1.4 50 2.121.0

400 1.4£1.2° 60 2.121.1

TE : 'P<0.05, "P<0.01, 5 % 4 B4 45 ; 'P<0.05, *P<
0.01, SEAL AL sxes, n=10

'P<0.05, "P<0.01, compared with the vehicle group; 'P<
0.05,"P<0.01, compared with the model group sxts, n=10

3 itig

AR 2 BB e R, St S B HLA R Il b
11D = 71172 11 2 A 71189737 S L B E R 7S Rl Y
o X EML BHTHIARYE A 2 B 4E , 10 Met-
wally 55 R FHOR BRUSRAE ik SE 50, A ISR SR
U AE O v R R R B AR AT . A
9% B TEPEUT EML BUHTIARYE T, 1R FH 245 B2 45
RUXTICAE ML HE TRIHR

AR /N R 3 I Uk FE R AT R 4
AR, EML BYPTMARVE AT DA . il
N BTE P i e Lk PR 56 iy S TG vk B o BN
PR FRZ ATy, A R P AR ) AT 417 7]
XA EAT Ry, RN AR 45> . DHoE e
JEVF T EML#ESES5 25 7 dJ& & HA BUAsER
ZERLW], EML 100 mg/kg E£2452 7 d AT i 25 46 0
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/N B R ISR A WK AN shinta] , #2758 EML BLA ¥ AE
PIPTIIARYE T o SN T EML BRLIR 45 25 A i
BBAEFH , 45 5 %% B EML 400 mg/kg B U 245 245 B ] &
FEHCMASE R . BEah, i T BA A S ar sl i i
FH 25400 75 ] 4 J B 4iE K 2k R AUk A S s 1]
AT H BB PE P B AR B e S e R, AR AR5 3
AR/ BRL TG SR RE T EML JG R 24 i
Wl VE R HERR TP sk B A SR T g . DA
EEREEIR  EML iS22 28U Rk 25 2, Y] R
UAABRE o

AT ) B AU A Ry A 1) A 5 1 oY
5-HT Fl (5 ) NE &5 FUlle A pp 28386 A OC . B i
2 E PR 2R e R R e | T A,
S-HT 5L HIF7) . 5-HT/NE X 5 55 B i 751 45
— L PUINAR 25 P Yoy S 8 ok S SR R R R 2 R G )
BERIEIRITVERY o L, AW A 2 EML HAY
FUMARVE B LAt |, R 5-HTP 753 9 LK AT N
S H o T B R S50 AR i S 4 sk
B3 A 2y BAE AT WP EML & FE BT AR I
FRE S HE ARRE M 2 R G A Ko B Bk 3 /M
TG | 20 P 2 557 3 G 5 155 79 £ AT A R Al 4 52
55 AV 12 BT A RS T S 55 | R R €8 B o R B o
SRR A R TR T I AR 24 Y 1 A
AL, H 22 T 000 40 W 25 W 0t B0 e R G 1Y 52
M .,

5-HTP j& 5-HT AT, 45 T/INEUS-HTP J& , H:
ANIEPE 5-HT /K38 0, 38 35 3 sl ik A 5-HT 32 AR5 |
/N Sk RN o BB SRR P 5-HT REfI 4 R 52T
AEAIPTINAR A o] s Bk AT R ARAFTEH,
EML 100 mg/kg 31 7 5-HTP 75 S FE Sk Uk, $2m
EMLTHIARYE P R 5 34 5-HT fE R G n9 U hg
Ko

YER a Z RAEPUHI M F 225 NE i 28705 fish
FIEE a, 2 AR 255 I, BT NE B 570 52 L, 1
NE KR, NE M2 D) pedng , RI/INRIET %
e YEAT NE S R GG 58 BT an il 5 1A
e, NE BEM 4 R gt — 01w, v] g 2514
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