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Effects of eleutheroside E on memory and learning activities, hippocampal neu-
ron plasticity of rats with fornix-fimbria lesions
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ABSTRACT: AIM To explore the effects of eleutheroside E on memory and learning activities, hippocampal
neuron plasticity of rats with fornix-fimbria lesions. METHODS One hundred and twenty rats were randomly di-
vided into control group, model group, sham operation group and eleutheroside E low-dose, medium-dose, high-
dose groups (100, 200, 500 mg/kg) , 20 rats in each group. After the determination of searching platform latency
and error frequency on the 7" and 21" days, respectively, RT-PCR and ELISA were applied to detecting pyramidal
cell apoptosis rate, c-fos gene expression and Na®-K*-ATPase activity. RESULTS Compared with the model
group, the eleutheroside E groups demonstrated significantly reduced searching platform latency and error frequency
(P <0.05), markedly increased Na™-K*-ATPase activity and normal pyramidal cell number (P <0.05) , obvi-
ously improved pyramidal cell intensity and arrangement style, neurofibrillary tangles, glial cell proliferation,
karyopyknosis (P <0.05) , and c-fos relative gray value was significantly increased on the 7" day (P <0.05),
which was just on the contrary on the 21* day (P <0.05). CONCLUSION Eleutheroside E can improve the
memory and learning activities of rats with fornix-fimbria lesions in a dose-dependent manner, whose mechanisms
may be related to enhancing Na*-K*-ATPase activity, regulating c-fos gene expression, preventing hippocampal
neuron damage and promoting its plasticity.
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Tab.1 Effects of eleutheroside E on searching platform latency (x +s)

A AL R H2 %%nggh BB 2R
it HE 20 10 21.83+1.84 22,17 2. 12 21.73 +1.78 19.52 +£2.07
RFARA 9 20.31 £2.51 18.35+3.03 19.98 +2.01 20.36 £ 1. 56
RLALZ 8 22.56 £2. 17 42.21 +£2.66 41.06 +3.76 43.14 £3.07
N E AR 2 10 22.07 £1.78 39.96 +3.51 40.11£3.33 36.84 £2.494%

F TN E Pl 9 19.89 +2.33 41.81 +1.70 36.03 £1.1944 31.18 +1.2444%
HIF T E B 10 21.41 +1.96 41.03 +2.54 31.14 +1.0624% 26.89 +2. 67~ AX*
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Fig. 1 Effects of eleutheroside E on pyramidal cell number
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Fig. 2 Effects of eleutheroside E on hippocampal
CA3 region ( x400)
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Tab.3 Effects of eleutheroside E on synaptic plasticity (x £s)

20 5] YRR R/ (4 um ) S fl 7 2 5/ o R fE B Y EREE/om SER RIS wm?
X e 10 7.01 £1.01 0.78 £0.02 71.241 +1.583 0.08 +0. 01
BFARA 9 7.19 +0.22 0.81 +0.01 69.286 +2. 346 0.09 +0.04
AL 8 1.87 +0. 06 0.21 +0. 03 31.574 +1.382 0.27 £0.05
HH I E AL % 10 2.69 +0. 04 0.33 0. 062 42.573 £2.0344 0.23 £0. 03
M E o5& 9 3.95+0. 1244 0.46 0. 0244 49.698 £1.241 44 0.13 £0.0324
FIHNAF E l:.u.llgéﬂ 10 5.36 £0. 1624* 0.64 £0.0424% 57.886 +2. 03744% 0.08 +0. 0124
T SRR, A P <0. 05 5 FTF E KB4 HgR, 4 P <0.05; 55 FTE E Al B gz, * P <0. 05

x4 REMEFE I Na'-K*-ATP EFiEHERM#ID (¥ +s, pmol/mg)
Tab. 4 Effects of eleutheroside E on Na*-K* -ATPase activity (x +s, wmol/mg)

1 S o BT %‘ R 21 /I\‘
A1) ol 5K 2141 a5 5]
PO 10 5.44 +0.61 8.762 £1.076 5.081 £0.312 8.094 +1.315
BFEARA 9 5.02+0.43 8.618 +1.254 4.894 +1.267 8.112 +1. 062
(TSI 8 5.15 +0.36 1.631 £1. 616 5.436 +0. 831 2.041 +1.263
RN EARFIEA 10 6.33 £0.41%° 2.028 +1.427 7.962 +0. 684 4% 5.003 +1.1454%
RIFANH E i A 9 7.47 £0.2554 3.883 +1.019%4 8.037 +0. 47824 9.047 +1. 36844
FIHNAT E ) a2 10 7.38 +0.4644 5.135£1.22144%* 8.812 +0. 528 44 8.846 +1.054 L4
TE SRORMALLEEE, A P <0. 05 SR AN EARFI AL LE, 4 P <0.05; SR F N E b4, * P <0.05; 5R444EE 7 Kt

#,%P<0.05
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Fig. 4 Effects of eleutheroside E on c-fos mRNA expression
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Tab. 5 Effects of eleutheroside E on c-fos relative gray val-
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Fig. 5 Effects of eleutheroside E on c-fos relative gray value
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