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ABSTRACT Objective: To study the effect of the effective components of Radix Notoginseng and Fructus Gardeniae and their com-
bination on the serum acetylcholine (ACh) and 5-Hydroxytryptamine (5-HT) levels of APP/PS1 mice and to analyze its correlation with
the behavior of mice. Methods: APP/PS1 mice were randomly divided into transgenic model group (Tg), Panax notoginseng saponins
group (PNS), geniposide group (GP), and compatibility group (PNS+GP), with non-transgenic littermate mice as wild-type group (WT).
Four-month old mice were administered with corresponding drugs by self-feeding for 3 months, and at 7 months of age, 8-arm maze test
were performed and the serum ACh and 5-HT contents were detected. Results: © The results of ACh contents showed that the ACh con-
tent of the Tg group was significantly decreased compared with the WT group (P<0.05); the ACh contents of the PNS and GP groups
were significantly higher than that of the Tg group (P<0.05). @ The results of 5-HT contents showed that the content of 5-HT of the Tg
group showed a decreasing trend compared with the WT group(P>0.05); the 5-HT contents of the PNS, GP, and PNS+GP groups had in-
creasing trends when compared with the Tg group (P>0.05). 0 The correlation analysis results indicated that the percentage of time for
mice entering the food arm of the 8-arm maze was positively correlated with the contents of serum ACh (r=0.353, P<0.05), with no corre-
lation with the contents of serum 5-HT (rs=0.16, P=0.39). Conclusions: The effective components of Radix Notoginseng and Fructus
Gardeniae and their combination can regulate the serum ACh level of APP/PS1 mice, and the serum level of ACh are positively correlat-
ed with the spatial learning and memory performance of the APP/PS1 mice revealed by the 8-arm maze behavioral test.
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BR] /R 2 76% 2R 9% (Alzheimer's disease , AD), Ilfi K | 3= 2 R 31
HEREHE R RIS R E AT IR TR .
WFE 7, AD F DR 55 PR e o 2 3o o sl ot 22 ) I 7y ek 2
WA O IRIE R Z A CBEIH AR e,

=L EA IR L, 5 R DR, S TR 2 4R A
PN S it o S =S s et 0 S S U W A
FHAVE KGRI TEAFNE i A2 SR TR, G R
ARHE T 1 T4 AR S22, M T 2 PG TG 25 0 T, 20 111
FEABSY o —-E R B L AL A0 2538 45 7 I R IR T
sk o XU 2 Iy, o RUR AR D e AT 1R VR S,
FUL I = AR R TXF =& e FH A bk
AD VEIBLEIRIFST . ASSE g AR 3 BRI TR 2 I E R
HAF, WF5E =& METFH A5 KB 4 2519 APP/PST /N
I3 1 2, BE 8% ( Acetyl choline, ACh ) 1 1 ¥2 €&, % ( Serotonin,,
5-HT) & =840 M B R B AT A 0D . MO
PR A AL G AD LR HLE] , #Esh =L AE T &
FFI A

1 MR 5% ik

1.1 SKEEzhY

B6C3-Tg(APPswe, PSEN1dE9)85Dbo/) i Z& M WUk 35 [
/NEL, 60 L3 CSTBL/6T fifs 2 /N B (S5 3 S R /INBRU D 3, e it
R AR, 15 1, R o E R 2R B S 50 sh it 53 i 2
it
1.2 LIk

2k =B SR (45 : ZL201203010A ), 5+ 1 (Hit45
ZL12-02-25) , W F A 3 BRI R 2 RHECR FR A o LTI
G, W A SG[E BioAssay Systems 23 Al . 5- #2 )l (5-HT) , 1l
[ 2£E Sigma AF] . 0.9 %A HEK, AFTHCE .
1.3 KIG{NER

SRR E I . AWK 2 Y)ReRE bR (Y safire2 (Hfit
Tecan) , TL¥R (0 i &5 22 « Agilent 1100LC B 5808 AH (3% X
(5[ Agilent) ; DECADE 11 SDC #Y Hi Ak 4G 2% (777 2% AN-
TEC); Biofuge Stratos = /2 250 HL(#E[E HERAEUS) 1724
223 : JLBehv-8 ARMM /]y B\ 28 B B4, Nodules #0451
14 Hik
141 Y AREATFE WYL APP/PST XL L /INE Ay
TR (Te) =k S B 4 (PNS) BT 41 (GP) L fhi
(PNS+GP), [ &5 iy 4% FL R/ RN BF A BU2H (W), 3 5 44
S, B 15 H L WA SR T AL B2 K2 SP sl by, 12 h
SRR RIS IE AR IR 222 2 C IR BE 50 %-60 %, KFIE
YA T .
142 %A% =L EEH 15 844 mgkg/d, 5 71 18. 311
mg/ke/d, TR E1F I 25 &, AR IR R E R 4G 2 i 06 2y
VI R AEAR TR AR BER K ek R o FE/NR 4 H
#EF, LA FEHEE R, R B 11-12 SR 4525, 282
25 34 B A B2 (W) R SRR A R 21 (Te) 45 T4 AR R

HERRERIK
143 ZEBBEFRESENE IR Acetylcholine Assay Kit(En-
zyChrom ) f Ui WA 45 , i F A K 2 D) RE R AR (X AE 570 nm Tl
/N BRI ) L BEARBRAY 5 1t . 257 OD (B S Amuvk B i ith
2, M 5E RH(Slope) , Rsavpre AT Rpan 232 Sl A2 (X BRI
WGBS, n B AR R, B T A IR T 2
Tk AR BV 22
[Acetylcholine]=wx n
Slope(uM )
144 ARERIBVWE  EIULE, LR LEIMA 0.2 mol/L
EER, B0 30 min, 4 'C, 15000 r/min, B b yE o 0E 18 =
SRR R AN, B i L pg/pl TR .

A% & . [EEAH : Skyam® C18 £ (2.1 mmx* 100 mm, 3
wm) ; FEBIAH  BEER 40 100 mmol/L, & {47 8 mmol/L, %
TR M 0.74 mmol/L, 2 %P4 ZFR4H 0.027 mmol/L, FHEE 8%,
pH {64 3; 338 : 0.2 mL/min; A1/ : 30 °C ; #F A : 20 pL; e
FB FEL 3 500 mv,

145 NEBREITAHE iRl 2 XI55 4 PRk}, (4
FE B /INER AR BR AR FEAE AT — Kb/ BUE R A 5
min, Acquisition i1 F2 : BEEX 4 MR E N B, £ Bin
RS A Al PR 1 0.08 g 3558 ) AR nkinl el . MRt 25 &
24 h i/ INRAE VB R B T B IR, Nodules L85 4341 R 4810
s/NERBINGE 4 AN CE &R BARE BT ARG SR E], 353 10 min
JatE ki sk

146 BIBLAESSITFAZE IMETRERANEE fRfER
FTR T SPSS 11.5 GEit4R AT 43047 , 2H 1] LEBER FI LR
T 26530, LA P<0.05 S 8] 28 S i 3 A gt i Lo MGk
43 Hr, {5 Bivariate 2 E17AH G HE0AT, LA P<0.05 22 57 15 3
FEENIE -0

2 R

2.1 =k, BFENES REMAL AT APP/PS] /MR I iE
ACh &2/

ME H ACh % &, G SE RS R 4 (Tg) L B A R 21 (W)
A B EHERRAR(P=0.03); = & 217 41 (PNS)FIAE T 1 41(GP)
25 3 4 H )5, 7T LA 35 T e i R R AL 4H (T /IS BRIl 3 v
ACh By 1 (P=0.02;P=0.01); it (i 20 (PNS+GP) 25 =4~ H )5
X5 BRI RIZH (Te) L 75 P ACh (& A TR i, £ 3] B35
Z5(P=038), WK 1,
22 =k, FERNAS BEALAZERT APP/PS] /MR M iE
5-HT & =8

L3 5-HT [ 5 6, BE DRSO 20 (Tg) b B A T ZH (W)
A FEACHY E#E(P=0.71); =& BB T (PNS) AT 1 41(GP) Al
FCffZH (PNS+GP)FH 24 3 > H J W i SE R B 78 26 (Tg) /N BRI i
R AR E A TR, (BRI TG TR E L (P=0.
74;P=0.26;P=0.58), ULIK 2,
23 =L EFERAN REMLHTT APP/PS] hRIINERE
TAHZMEMm

/NEHEA YR B B 43 L, S L PR AR 2 (Te) L B A=
RIZH (W) B R H(P=0.89) ; =1 M B 4H (PNS) M F1

(uM)
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The result of ACh
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Fig.1 Effects of the effective components of Radix Notoginseng and
Fructus Gardeniae and their combination on the serum acetylcholine
contents of APP/PS1 mice(Mean + SEM)

Note: *P<<0.05, compared with the model group (Tg).

The result of 8-arm maze
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Fig.3 Effects of the effective components of Radix Notoginseng and
Fructus Gardeniae and their combination on the 8-arm maze test of

APP/PS1 mice(Mean + SEM)

24 miEd ACh FE5/\BREWXH/NMNRHENTWERIR
B8 5 EL B9 AR K M AR

NI 2R B P/ BRUEE AT RS AR ) 1 e 5 i i
ACh 15 AN, HARIEA DG (1=0.35, P=0.03 ), WL 1.
2.5 miEH 5-HT @85 /\ExEliX f/ARENRYE IR
B8 5 tL B9 AR K M AR
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Fig.2 Effects of the effective components of Radix Notoginseng and

Fructus Gardeniae and their combination on the serum serotonin contents

of APP/PS1 mice(Mean+ SEM)
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i R _E 90 %-95 %l BT /R 2% k80 (AD) JEHUAME AD
(sporadic Alzheimer's disease, SAD),SAD 1Y E 1F Jix K i AS Vi
e, BHIABIRE/R SAD 16 &R BT K Z Rk 258 T
PR BT R AR, AR S8R T APP/PST /NERCAFFEXT4E , AT
FEHL AD 1) A SR B A BRI P B, et A o 3
HUWAD SRS A SRS RN = b HE T 30 o I
{45 25%F APP/PST /NER ML i /1 ACh Al 5-HT (97EH, DL &
ACh 1 5-HT 547422 B AR E 0 o

ACh SZ5E— I Y R R Ge A 2233 o, 8 4o i T 1Y)
REER LATI ) R AR A SRR, 5 ACh (& %
BUsiZ ACh (1 53if , AT 52027 21010 RE W, AD i —A>EEZEE
97 J5 PR AR IR RE M 26 T D RE ™ T R, IR 2 RS RS Il 75
HIRAL, T3 ACh (194 B>, i T e XAl mTae!, ACh
AVURE IS SR E T EENERME RGN SMY ACh
HAE AL S ARG RE RGBS A B AR B VIR . AR
UESE, AD AREIMEH ACh i AR T E# (67, i 2 AR
et F A R B R/ N BB B S & I b ACh A BE A
TR B, IAEAPR WA R, SRR L,
APP/PS1 #%FE PRI AU /N BRI ACh & A B 25 MR FR AR
(P<0.05),

AR A, = LARTFReREdREES N ACh & &
TR, R 2 2 RS B AR P SO R KBRS 1 2 )
ICICREIM, A SRR, =LA IR (= b SR )R
i ok 35 1M A MR (vascular dementia, VD )BT A LAY 27 2 T
1CRENW, TFEAS e, 5 APP/PST B LA RIZAAELL, =k
AT /N RN T ACh B F A i 3T (P<0.05) . 13
=L BB e APP/PST /NERIM I ACh & & /KT fE
Mo
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Table 1 The Correlation analysis of the serum acetylcholine content and percentage of time for mice entering the food arm in the 8-arm maze test

Time spent in the feeding

Pearson Correlation

Group ACh(umol/L) arms(%) Coefficient(r) P
WT 28.76x 8.16 36.34% 3.06
Tg 9.23% 2.66 35.72+ 3.38
PNS 29.27+ 6.81 37.89+ 2.74
GP 30.32+ 7.07 40.96% 2.65
PNS+GP 16.51+ 4.25 35.89+ 3.50
0.35% 0.03

Note: *P<<0.05, significantly correlated.

®2 MFFAREREES/N\EREMKF/NRHANTYE LR E TS LLHE XS

Table 2 The correlation analysis of the serum serotonin content and percentage of time for mice entering the food arm in the 8-arm maze test

Time spent in the feeding

Spearman Correlation

Group > HTpg/ul) arms(%) Coefficient (rs) ?
WT 6396.48+ 1548.03 36.34% 3.06
Tg 5445.78+ 1886.21 35.72+ 3.38
PNS 6306.34% 1796.24 37.89+ 2.74
GP 8380.93+ 1727.71 40.96% 2.65
PNS+GP 6929.96% 2222.25 35.89+ 3.50
0.16 0.39

CAWTERY e HA e i 2 A RAR AT, AR 7 H R
Je -3 i #iE nNOS, i fb NO-cGMP-PKG-ERK {5 51 % , fit
PEREARBEAN M AL AN A " S A TR AT T 1R
T R PRI RORSY, [R5 HE AL, 253000 T S —41 5%, W]
DA P i 1R 2 1 S 2 ) S IO P A D ke
ML BREAE T AR, 417 HE 5~ T RE i o X AELARR RE A 22 14 P 7
YRR Bk 28 R AR FIA B4R = ACh & BEKCFRIME T AE
ARSEe 5 APP/PST FEIE MBI A A LE A8 T 4/ B3
HACh B A RFME T (P<0.05). WHIE T HA RS
APP/PS1 /NI H ACh [ &1

5-HT J2 M5 23 o, TE M oy, Bl T2 (R SR T 114 5
P E AR AL L, A B S- FEmaIIe LT | SR e ot e A
A H 5- 25| £ R (S-HIAA) , S-HIAA J& S-HT Jeifi AL
Ly, A BEPRHE IR AR SN 02 S-HT AQHR B AR
U, B I RIS, S8 AD B AREIMA T S-HT 35 B W]
BALTHE AD AR HXET 5-HT 5 AD (KR TETER
WSS I AT S0, A BTSN, AR 2 AD A UL RS ol
TERBEAG o RIS PTG R AD 1 A0 XU , 3-8 AD &
BINKK- 1 — AP AR, 7™ FE R R A 0 o BT LAl
PR 1A — L 253 o BRI il 22O R AT IREXS S-HT fH5
SR, AT b B S-HT B9 BENE =, 458 S-HT REA 2209 2 firh
i IRE , IS BIZf# AD B IMARAEIR , S A RERIG YT
YER fEARSER T, =& AT R K h4 254 APP/PS]
FEAEP /NI S-HT SRR, 5 57 A T AR 1L, SR
AREARA RS SRR L A 7 H 4L =B R e LML
YA TR RS HABA GETF 2 RS ARSI AR I A 2 L

T 5-HT, T MU GEBR A AATE , T REJF N BE LB i AR
5-HT AR LIG S, 17 5-HT 5 AD 9% & , =& e F AR5
X} 5-HT [VERIAA fRiE— 25T

VBRI B, 1976 A-303 T, B H TRl ok A 5
(B2 2JIEAZ R 77, o ki it i T/ B s 1124 2 B 12 g
FIRPEAN R, 8/ R B A, /N R A B B ) 4y
Ll , B A R 2 (Tg) Lo B 2R T2 (WT) A AR A a3 ; =N
U R BRI (T FHR a3, BARE RIS
SCABFER AT 25 v, VR B I /s BRE A B i
BB ) 4 S5 L3 ACh Y A R G LS IE AR 6 (r=0.
35,P<0.05), B L3 ACh &8y, /N RG22 T 012 fig
DGy, WIAEASSZES HPESE =B B R4 (PNS) FME T4l
(GP) ] LR 3 T i e L R R 41 (T )/ RIS H ACh fiY & i
(P<0.05), 3 Flifi PR _EAH =& HE 74 5k 4153 Bi iR AD 24t
TRAE S VB R E I N E A B R I R 4 S
M3 S-HT B S RBA A, U ImE b S-HT A& S
INERZE IR BE IR A K R R T, FE52 M 2% 21812 0
16, ACh nffig Lt 5-HT R T H yEE MM, ACh ZidIZE
BB AT 2328 SR S 2 A A BEEE R

L ERRR, =& HE T A R S AT 45 25 % APP/PSI
ANBRUIMLE T ACh 1 & A — 2 R 5 /E FH , APP/PST /N BRUIML
T ACh (& 5/ VE R BT A2 R UM G . TER =&
HE 45 %04 43 7T LAl 3 B8 /0N ULV Hh ACh (19 2 o i 3
APP/PS1 /NI 24 20 B8 1, A R = T4 204l
43Biiih AD AHSCBERR R HHRYE .
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