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Effect of Extracts from Polygonati Rhizoma and Pheretima on Nicotinic Acetylcholine

Receptor in Brain of Senile Dementia Rats

XIAO Yi-sheng”™, GAO Meng, HOU Ji-hua
(School of Basic Medicine, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract ] Objective; To observe the effects of Extracts from Polygonati Rhizoma and Pheretima ( EPP)
on the number of &3 and «7-nicotinic acid type acetylcholine receptors (nAChR) neurons, the expression of
proteins and mRNA in brains of senile dementia rats. Method: The 40 SD rats were randomly divided into normal
group, model group, piracetam ( positive control drug, 0.6 g+kg '-d™') group, and EPP ( equivalent raw drug
dose, 4 g-kg '«d ") group. The senile dementia models were established by nuchal subcutaneous injection of 1%
D-galactose (5 mL+kg '-d ™", 3 consecutive weeks) and intraperitoneal injection of Scopolamine (2 mg-kg '-d ™',
2 consecutive weeks) in rats. 1 week after modeling, the rats in piracetam group and EPP group received
corresponding drugs daily by intragastric administration, and the rats in control group and model group were given

with normal saline 1 mL. At the end of the experiment, all the rats were sacrificed, and their brain tissues were
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taken out. Half of the brain tissues was fixed by 10% neutral formaldehyde solution for biopsy, and the other half
was homogenated on ice to extract mRNA and protein. The count of positive neurons in hippocampal CAl, CA3
area and S1Tr areas were detected by Nissl staining and immunohistochemistry methods; The a3 and «7-nAChR
mRNA and protein expression levels in the brains of senile dementia rats were measured by Real-time PCR and
Western blot respectively. Result; As compared with the normal group, the counts of neurons in hippocampal CAl
and CA3 area and S1Tr area were decreased, and the expression levels of @3 and a7-nAChR mRNA and proteins in
the brains were also decreased in model group (P < 0.01); EPP could increase the count of neurons in
hippocampal CA1 and CA3 area and S1Tr area; EPP could increase the expression of a3 and a7-nAChR mRNA
and protein in the brains of dementia rats as compared with the model group (P <0.05, P <0.01). Conclusion:
EPP can protect the nerve cells in the brain’s cognitive learning and memory related areas, and can simultaneously

trigger a3 and a7-nAChR receptors to increase central acetylcholine contents. Therefore, EPP could increase the

activity of central cholinergic system in senile dementia rats.

[ Key words ]

extracts from Polygonati Rhizoma and Pheretima; senile dementia rat; cerebral cortex;

hippocampus; neuron; nicotinic acid type acetylcholine receptors (nAChR)
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RNAse-free H,0 Ry B Al , 52 1 45 4 4 95 °C i 48 P
10 5,95 C A5 30 5,55 ~60 CiE k 30 5,72 °C ZE A
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3.2 XPEFHR KRB KM o3, a7-nAChR mRNA 3
ks REAYZH K BUR AN o3 F o7-nAChR mRNA
FIRAFBOE R A W E TR (P <0.01) , 5HRIAIZ L1
B, WO Hb O B IO HE T T 2 AR R R KRR P Y
o3 M a7-nAChR mRNA FiLk/KFE (P <0.01);a3 5
o7-nAChR mRNA 7£ % 240 3R 5 /K -2 b AH L, L 3R
1,2,

#1 EWHERIRANEE KR AR KM 03-nAChR mRNA % i%

HIEmm (x +s,n=10)

Table 1 Effect of extracts from Polygonati Rhizoma and
Pheretimaon( EPP) a3-nAChR mRNA expression in senile dementia

rat’s brain(x +s,n =10)

2153 Flit/g kg ™! a3-nAChR (2~ 22¢)
IEH - 1
i - 0.282 0. 042"
ioi 52 0.6 0.765 +0. 062>
RS b e $2 O 4 0.857 £0.075%

W IR AR P <0.01; SHUMALED P <0.05,” P <0.01
(F2~5M[),
F2 ERBMERIEIZFRFMRKRKM o7-nAChR mRNA £ X
B (x +5,n =10)
Table 2  Effect of EPP on a7-nAChR mRNA expression in senile

dementia rat’s brain(x £s,n =10)

2153 Flt/g-kg ™! a7-nAChR(2 - 42¢)
IEH - 1
(i) - 0.302 £0.048"
oG 52 0.6 0.846 +0.057
HORY 3t e $ U 4 0.887 +0.066"

3.3 XFBAFEHA KKK o3,a7-nAChR H H &k
MR B RIR R BRI AY o3 Fl o7-nAChR H
FIRIKF-BEAR, B AR T IEH 4 (P <0.01) 5 5

2 LA, BORE i e B BROA BE T s R R K B K 1Y o3
F1 a7-nAChR 4 £ KK FE (P <0.01);a3 5 o7-
nAChR i [ 7E £5 4 3Rk K F A AL, DL T K&
%30

a3-nAChR

a7-nAChR

GAPDH

AL TER 2B BT CL i & HE 4 5 D. 0K 3 e 4R BOR 4L (B 2,3 7))
Bl EFMERNENEEMRKXRKI o3,e7-nAChR EH R X
AL

Fig.1 Effect of EPP on a3, a7-nAChR protein expression in senile

dementia rat’ s brain

R3 ERFMERIENZFERMRKXBR KM o3,a7-nAchR BB RIE
BRI (x 5,0 =10)
Table 3 Effect of EPP on a3, &7-nAchR protein expression in senile

dementia rat’s brain(x +s,n =10)

15 bl a3-nAchR a7-nAchR
/g kg ™! /GAPDH /GAPDH
I - 1 1
A - 0.091 £0.005" 0.022*0.007"
oG 52 JE 0.6 0.898 £0.018* 0.535 £0.016

WO R IR UK 4 0.817 £0.016% 0.596 +0.012%

3.4 G b E s BRI R BRI SITr X,
D CA1 Jz CA3 X 1Y o3 F1 o7-nAChR 32 {4 B 1 4
ZUHBW L, S EFHEEAREEEZR (P <
0.01) ; 2 KE L e 45 BUW 20 K 3 A X Y o3 F1 o7-
nAChR 32 1A FH 1 4 Jf %l B B 40 20 A o 8, A
EPEEF(P<0.01), WE4, 82,

x4 EREMERIUEXEFRRARKAM o3,07-nAChR FHEHZTHEKHID (v £5,n=10)

Table 4 Effect of EPP on a3, a7-nAChR neurons in senile dementia rat’s brain (x £s,n =10)

SITr CAl CA3
2151 /g kg™
a3-nAChR «7-nAChR a3-nAChR a7-nAChR a3-nAChR a7-nAChR
E - 27.3 +4.7 26.5+3.8 16.8 +2.2 18.4+2.6 18.7 £3.2 17.4 £1.9
[l - 12.6 2.1 16.8 +3.4Y 8.7+1.8" 10.5 1.2V 8.9 +2.4Y 10.8 2.1V
fixi 53 g 0.6 20.5 +2.8% 21.1 £2.4% 12.2 £1.7% 15.6 £1.4% 13.5 +2.0% 15.1£1.6%
A M R 2 BOR 4 22.1+2.8% 22.9+2.5% 13.3 £2.4% 15.4 £2.2% 14.2 £2.6% 16.4 +2.2%

3.5 XFEAFRIAR KRR Zou B i B
LR BRI B JZ i B X SR A0 i (p 2200 ) Bk
> IR R A AR EME 22 (P <0.01) o BHT
i T 1 HR0 2L A 2 8 A R 2 AT P 3G i (P <

0.01) 78 SITr X \¥F 55 CAl K CA3 X N#SA W25
Z5. WESE 3,
4 e

25 358 o R L 32 A 2 R 2 AT R R L T R
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c D

B2 &KAKBKXIERE SITr X o3-nAChR BB 1% 40 A bk %8 (5 41

1k, x400)

Fig.2 Comparison of 3-nAChR positive cells in cerebral cortex S1Tr

area of rats in each group(IHC, x400)

x5 ERMEREBEMNZEARARKMHBETHENZM (x5,
n=10)

Table 5 Effect of EPP on neurons in senile dementia rat’ s brain

(x+s,n=10) A
ikl /jf_l SITr CAIl CA3

EH® - 95.7+8.5 35.3+3.4  43.8+4.6

(g - 52.2£4.5" 20.1+2.7" 27.9£3.6"

figi & B 0.6 81.3 5.2 27.4+2.59 36.1£3.2Y

ARG R IR 4 83.6 +6.6% 29.5+2.8" 36.2+2.8Y

WEZ— BARE BT K & A R 283 K
TR AT BB T B8 B = 51 & 1) 2 2T 012 I R A R
iR, ACh ¥ /b 1 nAChR 27 {4 2 11 il 2k 72 3 5 i o
FEEE B YIS I R b 8 26 3A T 25 1 it 2 3 o 4
il AchE 3% M B h A 4 28 R 48 ACh 1y & i, A
T Sl 3 2 AF S B 00 I R AR T T R ik
B Z K 2 5 2% 3] G0 it B R A A
s34 % 8 0 nAChR, JU H R 761 & CA1 J CA3
X', nAChR J& F 25 1 i i 18 ¢ 9 32 7k KK
G I 3 A o e B A7 A T G R e e 22 4
MEDhRETE 2h 7 o TE S AE T 5 % 0 O B0 i 22 B AT
PEAS 3 F2 b B nAChR I 789 gk A5 B W] 09 2 o3
a7

AT ST e B Yt 45 R K B, 5 R KRR
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Fig.3 Comparison of neurons in hippocampal CAl area in each

group rats( Nissl stain, x400)
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PR I T E 1 0 g R R B R iR 2 4 i KR
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%5 . Real-time PCR } Western blot #; ] 45 22 34
WoR, &R E K BUR M H 2L o3 F al-
nAChR mRNA FI & 11 % 35 K F B 8 R AL 28 3
K 4 e 4 OWI6R IT R R R BRI Y Y o3 A
o7-nAChR mRNA 1 & [ /9 & 3k K7 W 8 Th s .
B 4 AL Gt (0 25 R S B0ORS b e B2 JBOM 20 R UK
il o3 F1 o7-nAChR FH P 40 i %0 b 3 TRIRL A,
F W BORT Hb g 5 B BE B9 0 91 R K B Y o3 AN
a7-nAChR Z &M 11 Rk K- G, g 26 1k
K 4k 3 5 Real-time PCR . Western blot £ | 4%
R—F, = FHMEEE,

WS BRI B AR R BT RE T A
HOR R 5 TNE M 408 UD AR DG, ALK B ROR
AR ACHE AL L U R Rk iz, R
PR IR TS, 0 BlES LT R R OR . B LLBUR , R
DASORS , B8 145 O 2 4F R B B AL
BRI AL, B SR R S kb EDRE
s AL TT 55 55 05 BB IT AR R . AR A
XFERE 5 b e Bk A 2 7 KB TR KA &
SESRAE KL 407 b B BAT AR B
25 S T, WY s e BT
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