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To explore the relationship between the gait behavior changes and
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[ Abstract] Objective To explore the relationship between the gait behavior changes and cognitive function in
APP/PSI transgenic mice. Methods 16 APP/PS1 transgenic mice were divided into model group and Huperzine A
group, C57/BL6J mice with the same age were chosed as control group. After a 150 days consecutive treatment, Morris

water maze( MWM ) was used to detect the learning and memory ability and Gait analysis system (GAS -2) was used to
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detect the gait behavior after the treatment when the mice were 8-month-old. Results  The escape latency of the model
group was significantly higher than that of the control group (P < 0.05), the time spended in the target quadrant,
swimming distance in the target quadrant significantly lower than that of the control group (P < 0.05), the first time
passing through the platform prolonged significantly than the control group (P < 0.05), and the number of passing though
the platform reduced significantly than the control group (P < 0.05). In the gait behavior experiments, compared with the
control group, the average walking speed of the model group reduced significantly (P < 0.05) , the average walking cycle,
the absolute average body angle and lateral movement increased significantly (P < 0.05) ; The percentage of support time
in a walking cycle of the left and right foot increased significantly (P < 0.05). Accordingly, the percentage of swing time
in a walking cycle of the left and right foot reduced significantly (P < 0.05). The propulsion index of the left hand, right
hand, right foot increased significantly (P < 0.05), and then the braking index of the above three feet decreased
significantly (P < 0.05). Huperzine A can improve the cognitive function, rectify the changes in the gait behavior. The
two behavioral relevance shows that cognitive function and the front two feet braking, propulsion index have a high

correlation index ( correlation coefficients were —0.433, —0.379, P values were 0.039,0.079), the others were not.

Conclusion

APP/PS1 transgenic mice of 8-months-old have a remarkable impairment of learning and memory ability and

disorder of gait behavior, and these two behaviors have a correlation in some extent.
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R 1 APP/PSI /)UK E H6 R Y 2k
Tab.1 Changes on the escape latency in APP/PSI transgenic mice

415 K WK H=R SEIUR

Group Escape latency of 1™ day Escape latency of 2™ day Escape latency of 3™ day Escape latency of 4" day
TEH X HEZH Control 57.21 £18.52™ 50.05 £32.52* 45.72 £23.91 ™ 36. 18 +24.55*
HEIIZH Model 85.78 £6.81 69.47 +27.36 72.48 +26. 82 73.25 +£20. 54
AR 4l Huperzine A 77.55 +13.48 70.71 = 18. 74 60.34 +27.42* 53.03 £24. 56 *

TR, P < 0.05, P < 0.01,
Note: Compared with the model group, * P < 0.05, P < 0.01.

|2 APP/PSI HEHE /N FUK 8 8 25 [ R R S0 4 R

Tab.2 Changes on space exporation experiment in APP/PS1 transgenic mice

. B — G BRI () BRI (em) H—KZE G ] ZFEH UL
21 5]
G Time spended in the Distance swimming in First time passing Number passing
roup target quadrant (s) the target quadrant (c¢m) though the platform though the platform
TEH# % REZH Control 28.43 +£11.97* 189.62 +82.12* 35.85+29.36" 2.84+1.33"°
FLAIZH Model 23.31 +8.94 127. 55 +96. 03 69.33 +31.23 1.28 £2.21
AR 24 Huperzine A 26.79 £10.47 " 159. 47 +81. 69 48.03 +39.22 " 2.83+2.22"

FE RGN, * P < 0.05, P < 0.01,
Note: Compared with the model group, * P < 0.05, P < 0.01.

|3 APP/PSI BEHE /N U5 rp o BE IR S AR Y e
Tab.3 Changes on speed and posture in APP/PSI transgenic mice

Yo X (E -3 1AK% A

2151 S 45 R AT SR ) ) B 3l
| The absolute average
Group Average speed Average walking cycle Lateral movement
body angle
%X B4 Control 167.74 £59.02 ™" 0.35+0.06 " 2.21+1.12° bER
HEAIZH Model 111.35 £37.52 0.50 +0. 18 3.34 +£2.39 1.93 £0. 62
A H 241 Huperzine A 206. 03 £94. 65 * 0.41 0. 12 3.44 +£2.84 1.62 +0. 51

TE AL, * P < 0.05, P < 0.01,
Note: Compared with the model group, * P < 0.05, “P < 0.01.

R4 APP/PS1 #EFLPH/IN AL 25 DO A2 S AR ) el AR

Tab.4 Changes on surport time in APP/PS1 transgenic mice

215 o HI R S HERT A e Ja SR T IR S PE A A7 J5 S PRI

Group Suport time-LH Suport time-LF Suport time-RH Suport time-RF
IEH XF HBZH Control 0.53 0. 07 0.55+0.12" 0.50 0. 05 0.54 £0.07*
FERIL] Model 0.51+0.13 0.67 £0. 13 0.49 +0. 14 0.61 £0. 10
AR H 24 Huperzine A 0.53 +0. 11 0.60 +0. 08 * 0.52 +0.07 0.57 +0. 18

TR, P < 0.05, P < 0.01,
Note: Compared with the model group, * P < 0.05, P < 0.01.

FR 5  APP/PS1 FEIL /N2 b U 2 4R S0 i AR 1) i

Tab.5 Changes on swing time in APP/PSI transgenic mice

20 51 e R IR B R A oG AR AH A HT R SR AH 5 ARSI A

Group Swing time-LH Swing time-LF Swing time-RH Swing time-RF
IEH XTI Control 0.46 +0.07 0.44 £0.12* 0.49 +0. 05 0.45+0.07 "
HEAIZH Model 0.49 0. 13 0.32+0.13 0.50 +0. 14 0.38 +0. 10
FIAZHRF F 21 Huperzine A 0.46 +0. 11 0.39 +0.08 * 0.47 +0. 07 0.42 0. 18

FEERLIMLEL, * P < 0.05, P < 0.01,
Note: Compared with the model group, * P < 0.05, P < 0.01.

2.2.4 APP/PSI HEPU/NEAL AT R MR TS AR, A5 RS HRASITEER (P
s > 0.05)(%6)

SIER X A, B4 NRART L AR 2.2.5  APP/PST BE3E RN LA 25 rb A2 41 348 Bk
G E R B ERIN(P < 0.05), A B
B i PR AR A T R HEEHREL(P < 0.05) , F#AIR 5 IEH X R AR e, AR 4 /N BRUZE A AR AR
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AT RS S B B REN(P < 0.05), A4
B P BB S TR AR R SR B (P < 0.05) Tt
EATHT R AT A R B e R, (AR R G
(P >0.05),

2.3 EMITAHEMEXES T

WIS AHSCHE /TS e — RS m T g
(R3S — UK 28 5 B[] 55 X0 17 A2 1 il 30 48 50k O
B (v fH 535 R - 0.433, - 0.379, P {H 53 9
0.039 F10.079) , Hax 2 A0 Hrdabr 5N DI HE A
KA KR HEBA K (£ 8.9.10)

R 6 APP/PSI HEHEE PR/ A P U e At 4 A el
Tab.6 Changes on propulsion index in APP/PSI transgenic mice

2157 e R HESE RS Ao Jm AR AL TR 4R A e AR 2L
Group Propulsion index-LH Propulsion index-LF Propulsion index-RH Propulsion index-RF
TEH T FE4H Control 0.51+0.21" 0.64 £0.09 0.54 £0.18 " 0.62+0.11"
FIAIZ] Model 0.73 +0. 10 0.63+0.15 0.69 +0. 10 0.70 0. 14
ATFZH8 P Fr2H Huperzine A 0.58 +0.09 " 0.68 +0.07 0.61 0. 03 0.67 0. 14
L BRAMLE, " P < 0.05, *P < 0.01,
Note; Compared with the model group, * P < 0.05, P < 0.01.
RT  APP/PSI FHE /N BB b U R 1 Sh 5 Hom o
Tab.7 Changes on braking index in APP/PS1 transgenic mice
25 A i R Bl 48 4L 2 Ja il 2 e AL A i B4R AL a) =Y L bR
Group Braking index-LH Braking index-LF Braking index-RH Braking index-RF
IEH XS HR2H Control 0.48 £0.21" 0.35 +0.09 0.46+0.18* 0.37+0.11°
FEAIZ] Model 0.26 0. 10 0.36 +0.15 0.30 =0. 10 0.29 +0. 14
A28 Fr 241 Huperzine A 0.41 +0.09* 0.31 0. 07 0.38 +0. 03 0.32 £0. 14
AL, P < 0.05, P < 0.01,
Note: Compared with the model group, * P < 0.05, P < 0.01.
F8 INHTIRES B RSIRIRICR
Tab.8 Relationship between cognitive function and speed and posture
\ B SR PRk .
T3 AT (R Fy RS e
X The absolute average
Average speed Average walking cycle Lateral movement
body angle
55— BRIFHE] Time in the quadrant  r 18 -0.219 0. 391 0.031 -0.054
P1a 0. 327 0. 065 0. 887 0. 808
Fi— R BRI Distance r -0.053 0.111 0. 111 -0.077
P{H 0.813 0.613 0.613 0. 728
H— R % B A First time r fE 0.013 -0.041 -0.041 0.344
P1a 0.955 0. 854 0. 854 0. 108
ZEE WAL passing number r {8 0.01 0.052 0. 052 -0. 306
P1H 0. 964 0.812 0.812 0. 156
£9 UWHMITIHE S R FHIERCR
Tab.9 Relationship between cognitive function and surport time
JE R S HERTAH 785 SR A AR SCEET AR 5 RS AR
Suport time-LH Suport time-LF Suport time-RH Suport time-RF
55— % BRIFIE] Time in the quadrant  r 18 -0.065 0.372 -0.024 0.12
P1E 0.767 0. 081 0.913 0. 586
B —Z FRESFE Distance rfl 0. 06 0.258 -0.192 0. 022
P{a 0.787 0.234 0.38 0.919
Hi— R F A A First time r i 0. 057 -0.261 -0.022 0.023
P{H 0.797 0.229 0.92 0.917
ZF B KEN passing number r {8 -0.016 0.201 -0. 006 0.02
P1E 0.943 0. 357 0.978 0.929
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Tab.10 Relationship between cognitive function and braking index

2 R i S A 2 e R sh K AHi R Zh R A R s g

Braking index-LH Braking index-LF Braking index-RH Braking index-RF
5 —% BRIFIE] Time in the quadrant  r 18 0.115 0. 185 0. 102 -0.093
P1H 0.6 0.398 0. 644 0.671
S— R IRHEAE Distance rfH 0.271 0. 028 0.184 -0.009
PfH 0.211 0. 898 0. 401 0. 966
55— 2 G ] First time r i -0.433 -0.035 -0.374 -0.102
P1H 0. 039 0.872 0.079 0. 642
EEWE Passing number r {8 0. 301 0.048 0.115 0.178
P1H 0.163 0. 827 0. 602 0.417

3 e gD R, 20 W8/, 3% 2255 A0 I i R E
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)27 e ICRETT

RS RE T BYIOR E AR 2 AD BBE i
(G R ILEJ2 AD A8 5 H Al D) e A9 028 3E ok
FIRAMTEE RN, FAE 1983 4F Visser HY 3
C 2R F] AD B ERE LR 2 5 TR R
B, I TP REE, K AD B H
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LB )X 4 HEEUE I AD £ 35 A0 8% Bk B2 18 | IF
ANHE T R 3 S A AR i U B 5 3 AR SR 1 AT
SRIVEK R . ZJ5 XA 2 & XA NI ae i, o 5
FE ST —4F PN A BRAR] A R8T AT B A A0 S0 R DU
OIMTARHXRE 2508 . BRAEN ) £ 5 I 24T SR S A 25
W PR M R AR — 4 PN TS HR (B B 1Y) 28 4F N 22
1o ZRPERIA A3 BT 7R 20 A7 R B AR R el T
IR XTI AR OE 5P PR T
Frdi g, HE AL — 2 R DL
B AD 1835 B AT M U AR W, A
WS I 25 Bl 7R APP/PST KSR LA IR £ 48 45
TS IEEX AR 2ZSR, BT AT BERAL 2P
FTFIAIE R 5IG K AD f835 () RE ARAR AL A1, 415 2]
TS RS A ) S E AR SN AR SCEERT AR e
TEBC IS8 5 DI FR 7E — A 24T 8 3
o, — HUHE b ) B 1 T — > A7 R I 4R
& B B 1] 592 2 A0 AT T I A LAl S 3R A
SEAE— HUE NG Mo T Uiy 31 58 1 b i 2 [R) (4 R [R) 5
AT RS HOARL, S 45 s R RN 428 Bl i A 2 A 52
A (r= = 1) sl SRR TE— AT A
b ) SCHE R ARV R PN, — B DA L ) B30 S )
XoF 1 TR F1%) s 588 e AR %) BsF ) 1, 30 B s (1] 5 2% S 45 It
A LA, #4855 0] J2 48 I 5 A Kt ) 2 31 e
SR Ik, 33X B [B] 5 3% S I Y F AR, fE 4
Bl sh 8 B 2 s & ML (r= - 1),
ARSI PR o . B DA T R B e S 2
SCHER AR R T IR AL, XA 5 G R i 1A A —
., BRI Zh Y R 20 ) R 22 A e =R R 3
HEFRE B E T IE W XA, IEW XA shY
A PN A2 4R B80S ) sh 38 BRI TE 50% A4,
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0.05) , H 2B B 4 300 335 ot 1 40 B o i T 41 it )
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