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A LHEABERAAGBIEE 3 M ME 2R B/ 5 R E G KB B 5% 8 1L ( phosphatidylinositol 3-ki-
nase/protein kinase B,PI3K/AKT) {5 5@ % 4 %", Hik K SAMPS LA MMy A M FFRX4A[1.3
mL/(kg d)]REZZEPM[0.58 mg/(kg - d)], %5 90 K;# beig &1 L & ) & (senescence accelerated
mouse-resistance/1 ,SAMRI) ¥ A st B, RARR T F oM A F Ttk h AHHcBLFEEr
BPRALMLRIER(ACh) REBR AW 2 F4 ¥, % G M 9P i& % (Western-blot) | X f&§ Gabl ( Grb2-associ-
ated binder-1) \AKT 473 4 & # £ 5 #% 8% /L. & & ¥ 5 B ( phospho-serine/threonine protein kinase B, pAKT473)
ROk, BR 5MESAMRI Sb# EAHMSAMPS M RAABF 4 XEREAXLY 3 RBRM
BEE4&H(P<0.05,P<0.01) ,ACh5-%# & 8 (5-HT) K+ 2 FH4& (P <0.01,P <0.05) ,Gabl & & k&K
FR2EBK(P<0.01), BHE  FFRAVREL 2L~ SABILARPAARRPRRARBA AT S
B4& (P <0.05) ,ACh.5-HT 2 ¥ 27 % (P <0.05) ,Cabl B A X KF ZEHM(P<0.01),AKT & & &%
BAKFEEHM(P<0.05), i HARERELEAD KA DA FIRLED E—HATHREARS
B W ACh.5-HT &9 K-, 7% PI3K/AKT @ %A £,
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Effect and Mechanism of Action of Qingkailing on Leaming and Memory Capacity of SAMP8 Mouse QIU
Lei, ZHENG Lu, ZHANG Yao, et al State Key Laboratory of Cognitive Neuroscience and Learning, Beijing Normal Univer-
sity, Beijing (100875)

ABSTRACT Objective To investigate the influence of Qingkailing ( QKL) on learning and memory abili-
ties, global neurotransmitter and phosphatidylinositol 3-kinase/protein kinase B ( PIS3K/AKT) signaling pathway
of senescence accelerated mouse-prone/8 ( SAMP8) mice with Alzheimer’s dementia (AD). Methods SAMP
mice were modeled and divided into the model group, the QKL group and the doneppezil hydrochloride group, all
treated for 90 days. And a control group was set up with senescence accelerated mouse-resistance/1 (SAMR1)
mice. Morris water maze was used to test the learning and memory abilities of mice; contents of acetylcholine
(Ach) and monoamine neurotransmitters in brain were measured by HPLC; levels of Grb2-associated binder-1
(Gab1), AKT and phospho-serine/threonine protein kinase B (PAKT473) were evaluated by Western-blot. Re-
sults Compared with the control group, in the model group, the average escape latency detected by hidden plat-
form trial and reverse frial on the 3rd day was higher ( P <0. 01) ; levels of Ach, 5-hydroxytryptamine (5-HT) and
Gab1 were lower (P <0.01, P<0.05 and P<0.01), respectively. As compared with the model group, the es-
cape latency (within the 2nd to 5th day) decreased ( P <0.01), levels of Ach and 5-HT increased ( P <0.05),
and Gab1 protein expression increased ( P <0. 01) in the QKL treated group after treatment, in addition, the lev-
el of phosphorylated AKT protein significantly increased ( P <0. 05). Conclusion QKL could improve the learning
and memory ability of AD model mice, which is probably related to its function in increasing cerebral Ach, 5-HT
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and activating PI3K/AKT pathway.

KEYWORDS Qingkailing; dementia; neurotransmitter; protein kinase B; Gab2-associated binder-1

EAEME R (Alzheimer’s disease, AD) & B N E
UL ENART , BESNBAEREHENS
Y1, RBEXTEEIRYT . BAER T IR E 4 HAMLRM K
WEFRESBRET EHRRE"WER, EPREL
EHFROERBTFERE RFRBRTHIHY .
1 F 1fi & P i 5 ( vascular dementia, VD) F1 AD £ 3 [d
HERHEE FEXTHHEERY Bt RI1RXE
W EAER /DR, WEBFF RN AD R
MBS BN TR, H NP B 3 BB
EM42ER/ HEREH M B B8 ML ( phosphatidyli-
nositol 3-kinase/protein kinase B,PI3K/AKT) {5 5@ ¥
M XM 3 F B RITE I RKE K ITh e ol
REDLEI .

HHERE

1 LRy 8 A SAMPE K 60 H, &%
SAMRI B 20 R, MM & 2 (KE (35 £5) g, HIREP
B REE—MRBERS WP LRY,

2 AAS54Y BFAROMRE (10 ml/ 3, &
R kS BEEAER BT OKEHA RER.
BEEH 2B LEPEGREH REg, #5
061105) ; ZH B Iy (R E R ,5 mg/ K, LM (F
E) A RAF, # 5 060109A) ; AKT 473 fi i
H MBIk E 5 % B B ( phospho-serine/threonine pro-
tein kinase B, pAKT473 ) ,Gabl ( Grb2-associatid binder-
1) b B —Hi(Sigma 48] ; FRAR(ARFEE
B /A |l ) ; — Mk B B ( bicinchoninic acid, BCA) &
R 038 77 (Pierce A 7] ) ; BERE H H X LK
% ECL {b% % Y616 1 i 77| & (ECL Plex Western Blot-
ting Detection System , Amersham A ] ) ,

3 {X#F Moris KEE(LEBEBHGFEREAR
AR sEEH L2 4 M 8% (HPLC,5600A ,USA) ; &
{6 =5 % ¥4 7R B0 #L ( Sigma 3K15)

4 SHEHRBZ SAMPS EZALRFEV O NHER
HERFRARKHEPH, FH 20 H;SAMRI RAER
s, AHAREGERRTRAANELRE HFR
SHFEEH L3 ml/kg, RERALGABRIEA
0.58 mg/kg , ERH G MAEMER LB K, &
SEEHAL IO K,

5 Morris KKEFHEME BANRTFLHYS
90 K5 #ATHN , S B Vorhees CV % iy 77 3, iR

B1E:(1) BFERR, #1775 X, PEUBRE, 8K
MALFFE 5 2 Mrid EAK, B RDPRAAK
ZREF AT E (hRERE), BB PEEILEDIR
HE10s, IR0 s HERABEE , BRHICH O s,
H¥ENBRETEEEAKE10s, (2) REAK,H#HIT3
X BEEAFRBFERARBEVFENEBENE
2R,

6 WZEEEN B Leung £ HFE, MR
FRRTAFEREL2WEILLLT, ke ERERS
2R RE,BEAREAE, -80 CHRE, Hb,84
WRBHEZERRAN., ERH2REFKRKEH
0.1 mo/LEERFTEK20s(BO0.1 gRMEMAFTR
MlmL), BEE8MP S5 0.04 % (w/v)Na,S,0, 1
0.04 % (w/v)EDTA, Bi%51% F 4 €14 000r/min B .[»
20 min, FFEWLLO.2 pm MEREIE 424, -80 T#
BT B E K (ACh) i B8 e 25 4258 T I K 30
HiMrc B, ERTESE, 43R0 ACh, £H
B EBRE(NE) ZER(DA) . S-BERMK(5-HT) R H
RIB=P R E

7 ZEQ®M FF Western Blot At Y- B
FHERARDHEMS g, H buffer P 2 K,2 min/
W, A RIPA BB . S KBEE(KE) KERL
(1000 g,10 min,4 C) L&, AIBCAZEHEER
WANERUESERE, FLEFAESERE. BB
BERALEZMBRBEGEED S min, 12% SDS-PAGE
HKSE EREWMRAERE,5% A4y (TBST
WB)EEHM 2 L, AKT, p-AKT473 , Gabl — 3
(1: 1000) X% B-actin —47(1:5 000)¥F 3 h, FH —
Hi,TTBS E ¥k 3 K, 15 min/R, M H (1:1 000) =
BEF 1L FEHRE, MAEREY, B8t MA
Motic ¥ /B 7+ 7 A4 B AT e B W 2 , LA B-actin iy
xRt EMNEE ERESREAMMNE,

8 HZit¥hd TRBFEHRMz+s BR,N
FSPSS 115 it 4b ., KA EREERBAR
FERBERRAEENERENNER T EZ 5, U
HPEAABEE, ARMNGERBERANRE,
HABEHRARERTENT . FEHERARAD
B E £ B ¥ (least significant difference, LSD), P <
0.05 AERALKIT¥E XL,

g R
1 Morris KEEFRRER(EK])
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*1 B4 Morris KEBERRER (Fts)

agl BFEILK(s) R iR % (s)
11X F2X FIX LR S LEES LAES F2X ®IX
XTE 20 40.79 £15.11 44.21 +11.64 42.14 £5.69 35.62 £8.69 35.01 £8.40 47.43 £11.83 40.47 £11.54 32.4316.69

BE 20 52.13 £10.51° 54.94 +6.69"

53.92£8.96" 54,42 £9.94**

57.66 £5. 11" 54.73£11.09 50.78 +12.88 58, 59 & 30 ..

WHA 20 41.28 £10.97 36,49 £12. 2422 31.57 £8.7152 41.73 £8.48%5 46.40 £9. 1% 40.71 £12.442 38.60 +15.80° 42.52 +13.8924
LFHE 20 49.26 £11.38 43,89 £10.43° 42.32:9.82%5 34.61 £8.6922 45,16 +14.16°2 43,16 £12.202 41.94 £12.19 34,91 £11.2244

H. 5 BEARPLE, "P<0.05, " P <0.01; 5H R E R LK, 2P <0.05,22P <0.01

1.1 BYeidE HEAABERHEEKRT
XTHMA(P<0.05,0.01); AFE2 RE , BARAME
A A PR v TR A (P <0.05,0.01),

L2 REEE SE4HERERPRSEAK,
EIXRERARHEBL(P<0.01);EHARAME
BEABRANE FHEUH(P<0.05,P<0.01),

2 FAAhKFHE(EL) S5XMBHARE.E
BA/NBR 2 Ach BB EMRK(P<0.01), HFR
fEEZF & SAMPS /NH 2/ ACh 58 (P <0.05);%&
BERTANMREWN ACh K PEFFAEASE BE5HE
HARBRERERITFE L,
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pog:cbil BHA  EFRE RES4E
. GEB4ILE, °P<0.05, “P<0.01

1 &E/NALH Ach SRR

3 FRAREKRAMSHERKFHE(E?2) S5
BALY EHA/NRL2KS-HT SEWPEREK(P<
0.05) ,DANE 2 T [E#a%, 1 RH I SAMPS /)
B2 NE.DA 5-HT &8, %K E% 5 BAKE,
HP SHITAREE SEMARBEEREZIT%#E
X(P<0.05), THPAXMHEERSEMERYA
HBERELKIT¥E L.

o il g1

i1

% SHUMKR, PO.0S
B2 EHNEFRHSBERSELE
4 F4Gabl EHRFHE (A3, K2) &4
HHEARARER Gabl BE KK, St HA K, #

B4 Gabl EARZHERA (P <0.01), HFHARA
REEAHTHEM Gabl BEAMKRE, SEBA LK
ERARITFEEL(P<0.01),

115 k) [ — ..

A B C 1]
W ANNEE, BNHFRM; CHMERM,; D HREHH
B3 &4/MR Gabl ELHA

5 %4 AKT/pAKT473 BEOERZHR(E 4, %
2) FHEABFRRREKR AKT/pAKT4T3 BEH RIS,
R AKT EARERMBABERM(P <0.05),
PAKT473 BERZE X BAWHBW (P <0.05), 1§
FR ¥ AKT RXHEWAK, B0 §E 8 H pAKT473
BOAMERE SHEBARBERFRIT¥BEN(P<
0.05),

- X le— PAKT 47
e § ANORLE el S
A CIgm

. ANMEA; BABFRE; CHRERM; DYHUA
B4 FH4H/MRAKT /pAKT473 BEEFRZE
R2 BARAREOEEZESRERE
FHEELE (2ts)

A5 Gab1/pB-actin
Xt B 2.714 0. 068 0.776 +0.036

n
3
BA 3 1.594:0.128"" 0.943 £0.037"
MR 3 2,046 £0.12342 0.969 £0.017
ZHEE 3 2.029:0.04422 0.968 £0.019

H S EAKE,P<0.05,"P<0.0l; 5HBALE, P<
0.05,%%P <0.01

AKT/B-actin pAKT473/B-actin
0.818 £+0.014
0.725 +0. 020"
1.878 £0. 134

1.413 £0. 1622

15 -4
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YR, AP RERE S FREFRGRE, KK
PR RMERA SNBEEEFAC, g
‘B BHREEEEMIBFIAAREENYIR,
RIEAE R E RGN REL T ERILRNTE
R REE, EETHIAE ., £ AD &
ERAREREN B EMHEE D (B-amyloid, AB) #
TRERHNEREN —FER KNH2TEEEN
MOEER, SEHETEMADER, B4 AT %
b

WERR, HREK. FETS0.ETH. KK
BEAGKETS M, KERERHEATS, WEL TR
FEE ARNWABREENZH HEEHE, RILEH
EREEMNIELEHREY, FENEAFREY,
AD FR B BRI TA AB ™= EHm, ELH
RIES AR ERENWHEMAEY, HI BEH
EAEF LW D AD KR B o B A 54 8 R IR AR %
B i LB A%, T ELJLF 90% 9 AD B EFEARR
B MR MR . AR VD #1 AD AMEF
MEREE MERBERTHERZHEMZL, ik,
RFAERUEEESYTENEZEBURBRHE
B SHLG BRI E , & R 18 LA R HERR I
HEFBEE IS, ARG D, 0608
E#%,

BEFRGER.2HES BEEHR . EF. K4
fABRERBEHF . 2BRESAR. FPHRTFAIES,
BABE EE BEAMS, BIEEEZ AT EEA
K4 BEERmANLG, XABABREZIINES,
SHHEEZS FHABRAEZN, ERENEKS
. BB KA OT S B b 1K R A ) T B IE
H, B, RIBHUFFRXNKE AD A —FH
fEM .

ETULEEE, RITFA SAMPS fE1 5L R S
B, REHFRX AD TR, BREA, EHR
EHBREER DR EIBIZEN XTS5 H
REMAEHENZER Ach REBREMZER
S5-HTHIKFELL B3 Gabl BEAME S, Mk n
AKT B @ 38 m , # T 3% 3% PI3K/AKT H{ 8 T B %
MAZERRMENNRMERNY RER, 5AMI
AL, EREHETAERESREER
ABBOR AD WEERERAZ " Bk
BFESEI SN OAE—~EXFE, P ,5-HT B R ¥
BRMESIER RS mEKEE" . PBK/
AKT B—FEFHAR M SRS EELFES
B CAHRNAT ARURNHESESITRETE

EWEYENE" , PBK T EHEM S F,AKT
SFX—EHAPLIRY,Z PBK THNEZERA,
AKT 837 L ) Serd73 fi i & £ BB Ak, & AKT i5
ML ELBRY , LRIEVREDREEFRBIT
J5 pAKT473 4RI BN, 1 AKT S BHBRABE
B, RS RARIEHRT AKT MG, BRI
AKT - EE R ASEMAATBEOEE R AN
BT, B—FEES EER M TR SRR
ER AR, PIBK/AKT 38 % iy it 76 i ik i 7
EERGEBFRERPEM", Gabl RELEH
RERAZ—, ZHEKEFNAREF KR TE
Gabl RAMEMBMIL, KMERBET 5 PBK 4
& B £ E L PIK, ¥ i 315 PBK/AKT {§ 5 &
B, it ik Gabl X422 i 3/ PC12 4K A
TRHETHATAERPER,

W R A R IR IR MR SRR
I DO 8 , IR B 3 9 4%, 8% PIBK/AKT 15 5@ B,
REM BRI ER KT IEH 88RAKT
BEfeE, AT E AD B E/NREAMEE S, &
TRBEBHRE R REEL WL ET
REY BB TS HERKE; AN, B 7%E
EHE AP E, I ATS 1 XT BT & 4 0 % H 4
TR HEG T —4FRB,
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