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Abstract: To evaluate the antidepressant effects of the enzymatic products EP-3 from the total saponins in leaves of Panax notoginseng, a
series of animal models and tests, such as the forced swim test (FST), the tail suspension test (TST), learned helplessness procedure,
resempine-induced syndrome, head-twitch test, running and aggressive behaviors were used. EP-3 could shorten the immobility time of FST mice
for 43.39% to 52.00% that showed an obvious antidepressant-like effect. EP-3 could significantly reduce the times of escape failures in the
model of learned help lessness procedure, which was reduced by 16.56% to 29.96% and 29.63% to 62.82% on day 2 and 4, respectively. EP-3
could significantly reverse the reduction in rectal temperature and the degree of palpebral ptosis, and moderately remit the condition of akinesia
induced by reserpine. Moreover, EP-3 could significantly increase the times of head twitches induced by 5-HTP, decrease the times of
aggression induced by clonidine and improve the running behavior induced by L-Dopa. However, EP-3 had no effect on the immobility time of
TST mice (P>0.05). In conclusion, EP-3 exerts excellent antidepressant-like effects  that maybe have a close relationship with the monoamine
neurotransmitters 5-HT, NE, DA or their receptors.

Key words: Panax notoginseng leaves; ginsencsides; enzy matic products; depression; forced swim test; tail suspension test; model of
learned helplessness procedure
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Table 1 Effects of EP-3 on the immobility time in the force

swimming test
48 7| AZ/(mgkg) N

T F it 1A /s

Control - 10 125.78+11.33
EP-3-Low 20 10 104.10+14.68
EP-3-Mid 40 8  60.3849.29**
EP-3-High 80 9 71.2148.80**
Paroxetine 6 8  74.43x797**
Reboxetin 10 8  32.2246.17**
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tb, *P<0.05, £FEF#; *P<0.01, £F#HALEH.
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Table 2 Effects of EP-3 on the escaped failure scores in learn
helplessness test
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Control - 10 24.10+1.16 23.78+1.42 23.32+1.53
EP-3-Low 20 10 20.11+1.42* 19.01#1.41* 16.41+1.59**
EP-3-Mid . 40 10 19.72#1.43* 18.42+1.76* 9.201.67**
EP-3-High 80 10 16.8840.67**15.39+1.40** 8.67+1.87**

10 16.41+2.02**13.71+2.91** 10.53+2.38**
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E: N REFAMNE DRAGRY: kT 5% O3 B
tb, *P<0.05, £ #2¥; *P<0.0l, £FMALEHE,

AT A B 2. 5 A B4, EP-3
A ANPE M PEYT A3 vE T AGIIE [R5 2
FAC IS AT 35 98D SRAF M TE B /0N B )b 2 g vk
0, RFAFEZHEGHEMPEIAMER. e 2
K, EP-3 % 5l & 4 ok @k Ok Wk Bk > T
16.56~29.96%, PFH:Z5MH 2 PETT4H M 31.91%, FHEZ)
Sk PEYT 400 18.30%; WIEMIZE 3d, EP-3 &5fIE 4
R 3B MR E R T 20.06~35.28%, P 24 B PE T
HR 42.35%, BHMEZG R PETT4H 21.36%; WIE (1)
% 4 d, EP-3 %7 & 2H ok gk ok WMok ok > T
29.63~62.82%, FHMEZGMA% PG VT4 K 54.85%, FHMEZY
iy PEVT 40 29.20%, 545 240 I IR 2524 A (]
P, PUMARE R W SR RE sl Ak, EP-345%4
Y R L A I S AR E P3G 2 R4 7RI 2540
Kotk FRAGME BB 2 5l Db LR R AR
RSB, HEW EP-3 (PLHARHLH PTRE Sk
5 EHE IR RFA K.

25 EP-3 % 5-HTP # 5/ fUA K50 h



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.12

1A

# 3 EP-3 ¥t 5-HTP iFSA9/) R A Sk SLIE IS
Table 3 Effects of EP-3 on the times of head twitches induced
by 5-HTP (time)

28 7| F=Zlmgkg) N JRAKKREKLK
Control - 10 6.11+1.76
EP-3-Low 20 10 27.4243.03**
EP-3-Mid 40 10  29.2043.16**
EP-3-High 80 10 32.5843.89**
Chlorimiopramine 40 10 42.5144.50**

E: N REFAMNZ DRORH; *A 5% a8
tb, *P<0.05, £FZ#F; *P<0.01, £ZFMRLEH,

5-HTP TEAEPIR A AL 9 5-HT, 35 S/ R= A2
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Table 4 Effects of EP-3 on the welocity of running behavior
induced by L-Dopa

g FZ/(mgkg) N #3632 /(cmis)
Control - 10 10:.00#0.56
EP-3-Low 20 10 12.3241.22
EP-3-Mid 40 10 10.1140.69
EP-3-High 80 100 17.46#1.32**
Chlorimiopramine 40 10 14.47H.27**

E: NAREFANT NEHRK; *R 55 axr Bt
b, *P<0.05, £ 2%,
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Table 5 Effects of EP-3 on the times of fighting induced by

Clondine. (time)

40 7| FE/(mgkg N k%K
Control - 12 16.8343.99
EP-3-Low 20 12 5.67%2.70*
EP-3-Mid 40 12« 6.0020.97*
EP-3-High 80 12 4.33+H.41*
Reboxetine 10 12 10.67+3.50

E: N REFANZ DR 5T H5Rax8
b, *P<0.05, £ #%%F.
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1 4L AT 2 i R ISP 55 A /S RS R T IR (P<0.05).
& 6 EP-3 XfFMF 52 KR T FERISZAR/C
Table 6 Effects of EP-3 on reserpine-induced hypothermia in mice

" Ik a N EATA B TSR B R A ) RARIE
[(mg/kg) 0h 1h 3h 5h 7h
Control 10 35.6840.13 35.7840.19 34.3430.24 34.3940.28 35.5520.18
M odel 10 35.7020.17 34.7940.31% 31.9340.44* 31.4620.31% 30.3640.24*
EP-3-Low 20 10  35.4040.17 34.6740.24 33.6240.19** 31.3140.45 31.9440.30**
EP-3-Mid 40 10 355140.14 34.7840.21 34.7640.47** 31.2740.45 33.1130.60**
EP-3-High 80 10 35.6420.11 34.6140.22 33.03#0.81* 32.3320.53* 32.7240.54**
Fluoxetine 10 10  35.3440.17 35.6620.19* 33.6340.16** 32.560.38* 31.7540.48*

E: N REEANZ DR PK: #2558 mtatk, P<0.05, £F% 2F; #P<001, £ FMAL T, 2558 40
b, *P<0.05, £ %8 3F; *P<0.0l, ZFMHHEL ¥,
# 7 EP-3 351N FRARRE T ET AT

Table 7 Effects of EP-3 on reserpine-induced potsis in mice

a3 7% N 2 A dn - 5 R BB IR ) S SRR TF
I(mglkg) 1h 3h 5h 7h
Control - 10 0 0 0 0
M odel - 10 2.4240.40% 3.21+0.33%  3.4140.40% . 3.4420.27%
EP-3-Low 20 10 2.0420.37  2.92+40.28 3.6240.22 3.0320.39
EP-3-Mid 40 10 1.0640.26** 1.9020.31**  3.6020.29 2.8140.39
EP-3-High 80 10 2.0140.26  2.94+0.28 3.7240.15 3.6240.22
Fluoxetine 10 10 1.0340.21** 1.8230.25%*  2.3340.26* 2.4040.31*

i N REFANZ DR RE; #E T2 axBamit, P<0.05 Z£#2%; "P<001, 2 F5MATE; *2 58444

tb, *P<0.05, £FZ#F; *P<0.01, £ZFMRLIH,
2.83 AA)dnF B B RIE A T AR
F< 8 EP-3 X FI M 5[/ RIBEN T BERIFZ M

Table 8 Effects of EP-3 on reserpine-induced akinesia in mice

. EATA e T B TSR B 1E]
wma (;]‘1 g/ig) N AR B YR

1h 3h 5h 7h

Control - 10 10 10 10 10

M odel - 10 4% 3% 3 ¥
EP-3-Low . 20 10 -6 4 3 4
EP-3-Mid 40 0 5 6 3 6
EP-3-High . / 80 0 6 7 6 4
Fluoxetine 10 10 8* 7 7 6

E: N REFAN )R89 R #2752 G ain
tb, *P<005, 2% BF; "P<001, ZFMARHE; *RTH5H
A Aark, *P<0.05, 2% 2F; **P<0.01, £FMAEH.

SEIGEE IR WAR 8, S AdIAHLL, I /INER Y
H P HEO L B 2B BRI (P<0.01), R BIVESTR] I 5
2 S HUNRIZ SR I TR SR A R AT
NP HE, (HSRE AL, EP-3 %I4T
BEMZER (P>0.05), #FGVTH RAEHH RIS 28
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1h B B LA B E R (P<0.05).
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