R EZS 2017 4E 7 A4 12 %557 - 1627 -

B &R MEXRFATEIER AT e T X

I | REE N L IRk AiEH W gt

(demtrh By, b5, 100029 )

FEm 5LE5% I A

WE B8 3846 AN S0 EX R (SHR) AT KT A IEAG A& 20 8 T AL, A ik — F SRS 50 & e R GA 40 20 4R 2L K 69 AL
BoP EHBEEZ I, ik R A2 Morris REE Fok & £33 KT B IE SHR K R 69ik%e 2 g8 T 1L, xR 4
R WKY K& Ao Wistar X R 2 Ao 28R Morris /K% T F MR F Ko ¥, FAF & KRBT KTEIE SHR K AA RS T
Wistar 2(P <0.05) , $k& 5289, A K C 2 3E SHR K R 9k £ ot &) 9 .48 WKY 2838 K (P <0.05) , #7042 WKY *f
BLLY] B 4542 (P <0.05) iR k448 WKY 28 Wistar 253§ % (P <0.05) . 253 AF KT A& GE SHR K 49 5 J ks o)
fedx WKY & Wistar 2 2L T M, TR R IAZEAFF T HE TR, L2 KR BAFHERNES A TYE, Lz
F T AETREANL,

KR A R R OK B T K T REAIE s AR BE 5 15 4%

Research on the Cognitive Function of Spontaneously Hypertensive Rats of Liver-fire Hyperactivity Type
Wang Tian,Zhao Huihui,Deng Dong, Wang Hongliang, Li Xueli, Liu Jingwei, Shang Xiaodi, Cai Rongqi,Ma Xueling, Wang Wei
( Betjing University of Chinese Medicine , Beijing 100029 , China )

Abstract Objective;To evaluate the cognitive function of spontaneously hypertensive rats (SHR) of liver-fire hyperactivity type,
thus laying the foundation for further research on the mechanism of the cognitive function changes as well as the prevention and
treatment of traditional Chinese medicine. Methods; Using the method of classical Morris water maze and step-down test to evaluate
the changes of cognitive function of liver-fire hyperactivity SHR rats. The control group use WKY and Wistar rats. Results: In the
morris water maze spatial probe test,the time of crossing the platform of liver-fire hyperactivity SHR rats was significantly reduced
than that of the control group ( Wistar P <0. 05). In the step-down test, the reaction time of liver-fire hyperactivity in SHR rats was
significantly longer than that of WKY control group (P <0.05),and the latency of liver-fire hyperactivity SHR is significantly
shortened than that of WKY control group (P <0. 05). Besides, the frequency of mistakes of liver-fire hyperactivity SHR were sig-
nificantly increased than that of WKY and Wistar control group (P <0.05). Conclusion ; Cognitive function of liver-fire hyperactiv-
ity in SHR decreased compared with WKY and Wistar control group,mainly manifested as decreased of attention and learning effi-
ciency. When SHR rats were affected by emotions such as tension and anger,the judgment of SHR decreased significantly,and the
decrease of attention and learning efficiency was more obvious.

Key Words
HES S R285.5

Spontaneously hypertensive rats; Liver-fire hyperactivity syndrome; Cognitive function; Emotion

XERERIRAS: A doi:10.3969/]. issn. 1673 —7202.2017.07.038

4 0L 2 F I PR A o UL AR PR 2 —, 5
oM LA P S 5 AT G, 5 A R D BE A7 A 5 DA
KM AR W AR I S T fE R
BRAFAESC AR, T AR AR 30 e i s SO e 5 4R LR B9 g
L £ T R R DA K TT %y 2 I kT A
Ay T LS R 5 LR B B S LA T AR
PR T3 75 3 v I M S8 A Zh RE DGR HA T B
o WUEZS G SRR Ik RO 5 -5 FE AT S 19
TG, PR AT ST R, 14 ~ 18 TR A F

Je e dfi He K B (SHR) 2 300 A& %E 1 JiF K JC
UE o DRI AR R 8 L K T B ME K B 7
DA LXK DI RE BRI , 4 e it — 2B TR A
A9 R L TR K TR A Sy BE A28 AL AR % v =
25P7R BE Sl

. #ME5ETTE

L1 gh¥soral 14 Al mEYE, W 2% (dbat4E
AR B AR A PR A 1 Al IR g 5 - SCXK
(50)2012-0001) SHR K {1 20 2R WAL, 3 B 1

FEATUH « K SR R TR (973 314) T H % B (2011CB505106) 5 [ 5% F 4R B2 5L 4 5 AR 00 H (81503382 ) 5 [E % A SR K 4x 1hi |-
TUH (81473521) ;b at B 2 R 2E th AR ZUNWH (1 E3E ) (2015-JYB-JSMS036)

VEZ Wi £H(1991. 03—) , 2, Wi+, WEFE 7 1a] 2O ISR AE 45 5 sh A A, E-mail ; wagtinna@ bucm. edu. cn

A A6 (1964.00—) , 53, 1 -, BF 5 5, ME-E B 92 52 0, B8 96 7 1 01U J5 61, E-mal; wangwei @ bucm. edu. ens % %7 23
(1983. 11—) , 2z, 1ot PRI, R 7 i <00 /85 7 FH SE R AIF 5 2 Hh BS 4P 3, E-mail : maxueling@ 126. com



- 1628 -

WORLD CHINESE MEDICINE  July 2017, Vol. 12,No. 7

MR 1 JE G, T 15 JR I8 I & i e JE 2k R AR 2 L3R
AEANAT 2 i 00, R 5 TR0 T 09 S5 360 6 57 1) I £
PRI 7LD AT U 8 P HER, S A A AT KT
BEIEIZWbR Y SHR KRR 15 1, /8 M I K TR
BRI [R] Y WKY il Wistar K45 15 HAERIE
IR SR TR R E R AR O S =
12 h GRS RS R, WA T SRS FEHE X, B
YOKBEE, AR R

1.2 {88 SoftronBP-98A K [ I B B 8 ikl 1 4%
(AL PR A BR 5T 2 H) ) |, Morris 7K 2K B 22 fi
4 RD1101-MWM Morris 7K 3K B 944347 2 56 ( |
B BRHE AR A ), Bk & il ¢ YLS-3TB
(At stin mRHE R RARAF) o

1.3 HE:

13,1 REahlkleds it R A Softron K R ICAI
JR& S e SN 2 RS T R Bl e 0 K
IER IR PR IAGE , I B E 38 ~40 C, KR
] 4 T O 8 A v, P B A S ~
10 min , ™% 4 HEASCER 54 156 B 3 R4 A il
KRR BRI , i 2, U 3
W R 2ENT 5 g5, RIME,

1.3.2  BiSERENR I SECHER[6] 09
ik T AR TRFR RN B ik (id 1 43)
10 5% R HE R HRaT Ao Asme A (e 2 43) ; MK
T PE S AT R By etk L A e A\ a5 A 28
KEWTEFT (L3 73) s T B IE LA R 0 H (2 0
55

1.3.3  Morris 7K &5 5050 KRS LI E Ry —
ADHEAR 120 em, 5 50 em RDE KM, 70 5 4 %
B, A3HIbRIE 4 DSANTRAIA K o SEBR R FFE N
ZIRYIAEAAL G B 30 EURF0HE R Ge il K
L7 BUI

1L.3.4 Effifrees EHP —AZRE — 1
530 em, F42 10 em [13% B EF- &, K3t g m
25 CHAAMTKEZE S TFE 2 em, SRR
V- A5 EE 30 s BORIREE, R 5 BRI BEAL A H
— AN AK TR EE A K R AL Sh R
FERIF UK I 10 S AR B 15 e (], Rk ek v 4K
W1, V2R R] R 60 s, AT iC SR ) P K BROR RE R 2]
5, PR BRAREE & 9 A iF A & B
30 s U &S [HCAL, SR e K s B O, #851, wk 2>
FEVNF R R LV WA AR fR B . 4K
TR 4 W, 23N 4 SRR ATK SR K R BOHF
BIE, ESI 44 d,

1.3.5 SRR LE e —REN AT R4S
WG5S 2 KK AR, a6 60 s BERA IR, 4%
B IR e 6 G2 BR B XA K R 38 S7 B
H b5 B A5 B8 i ) (8] R 28 2 7 & gk, L YE
23 A R DA o S0 i SRAR A o7 7K ok
B A AT AT BT R R
1.3.6 Bk&Esess kG Sk sm oy —KIirw gt
A8, AR AR YR BB EAR I 5 T DX ), IS AR A LA ]
FEA S mm B4R, RIS 50 LI BN X JE]
A3 em FIEAEN 10 em /NG SEIRRT,
W5 K BB S A P8 D PR 85 30 s, SR JiE i DA 3S i
i, sz B e, HLE RO R ke T Bk BT A
KZRA TR RS Z B T 628, 23
AL B G B [ o W ZE S min, Hd R
B R BRER 1 Bk 1 - & (R st () 7052 31 H o R Uk Bk
(BRI , LI 22 2 LS. 24 h 5 38T 3
ORI b, B Sk BRUBCTE - & B DR A 1 IRBETE
FRERETE] (PR AR ) AT 3 min P A9 A6t 5 T 5, 00 6 o o
KEFE A& R E S 3 min, H¥E KL 3
min Tf, DU B RFRIE Lo 10 | LA TRl 21
] K BUCIZ i 225
1.4 Seiteedrik  ffiA] SPSS 22. 0 it #qt, R
(x x5) Fmm, ZNFERBIBAECR F B R O 2257
Br, #0725 55 ok T LSD 3k AT 4 1) LA, 5 O 22
AFENER Dunnett's T3 (L #EATA [E] L. AFFE
TEZS 3 A1 W B4l fif F Wilcoxon Bk FAS 5, DA P <
0.05 NZESAGIIFE XL,
2 #R
2.1 Rahliogs e s 5 K OTEIE SHR
2K BRI B S T, O G S WKY 41 R
Wistar 41 b4, 22 A G it2# 5 L (P <0.05) , WKY
Y5 Wistar 4 Il & W) 2% 5 RG24 X (P >
0.05)

F1 3EKRRMELR(mmHg,x +5)

2157 HEc Rkl e F P
FFAKJUEE SHR 4 15 181.7 +4.4*%  219.18 0.00
WKY 44 15 128.7+8.3
Wistar 2 15 128.7 +7.8

5 WKY 44, * P <0.05; 5 Wistar 211048, 2 P <0. 05,
2.2 GUAEREWER I KOUESIE SHR KB
Sy R U B T R, W R T WKY X R A
Wistar % R4 (P <0.05) , Wistar X U PE WK T
WKY K, HER LG22 L (P>0.05),

2.3 JKiRE LA IR



RS P2y

2017 7 HER 12 3856 7

- 1629 -

K2 BHARSGHERETSER (5,1 +£5)

20 51 i SERE F P
BFAKOTHS SHR 24 15 1.87+0.83*%  4.217 0.22
WKY 21 15  1.27 £0.60
Wistar 2 15  1.20+0.42

.5 WKY 21 H#, * P <0.05; 5 Wistar 20 L#5, 2 P <0. 05,
2.3, 1 HEREERIBAE R ARk R AR I 2
SHR JFF K TC & E 114 308 3k v AR 30 W Sk J2 T Wistar 2
(P<0.05) ,fHEEH VZRRBIG I, 55 3.4 RE %
RG22 X (P >0.05) , 75K 2K B 5L,
WKY XJ BRI T B S8 A 3 v A ), VAR S B )|
GRUCBUR G e, JE RV AR U B 2 4% SHR 21 )¢
Wistar 20 K FUER (P <0.05), WL# 3,

2.3.2  HFRZRRAT 5 B[R] R0 28 BT 5 OB R
T kU EEAIE SHR 4H K B Wistar 2 H bR 4 BR A5 58
A () H 3 22 0 B2 L (P >0.05),
M WKY 2019 H R FRAS: 83 1 1] B 2 0 I K T R%
UE SHR 2 K FUAT Wistar 41 (P <0.05) o K TTESIE
SHR 2 K B M WKY 41 i 2 #F & W 2 /0 F
Wistar ZH( P < 0.05) , WKY 20 % /> F B kI BL 3k
SHR ZH KRB, H2ZE R LG L (P >0.05), I
%3,
2.4 PRESLEZEE 5 WKY 20 KR %L, SHR 41
R ERK L TR Y S S RO T S 4 R TR
BRI (P <0.05) ; 5 Wistar JCELHLEL, SHR 2k
TUBEIE K BBk b B ) 4 4 | R EHS I (P <
0.05),1m WKY 215 Wistar 4] L 4%, 22 R LS8 11 2
MY(P>0.05), k4,
3 itig

JH K TTREIE 32 2 iy TR itk , AR Ak, BT
KTV, Bk ES I E, IR K T IE 2 R BT
IR A9 R A 8, 22 03 A5 78 il s 43 35 138, T

W U HZRAETSS LR EREDT R
SR DRI KRR Z A . KT REIE SHR K B
I K TURSIE I AR AR, R S 2 A
L, B BT (P <0.05) o 7ERCHL
Bk 92 b, 5 1 OBk b i) K T WKY X R
A, AT REd TR A AR K AR 2, T )
TR, 22 T RCREEAR, MELLAR B & DL S 2R -
& Wi s, 5 Wistar R G H5 AR B[] B K (H 22
FIGETT A S, i 2B IR A BN R B T BE
B FREEAE, 52 RIS R B 2
TWXTRELH , o] BB 10 A I 25 T 1E 3 % B 4] 5l
BRI LA IR WKY 36 AR 2 1
i, BARS Wistar XJREZH 22 5% RG24 L (P >
0.05) , {HEfE 2 57 B K, R ECGX R B0 #Y i PR3 AT]
IR 1) SRR B A2 R FEAS AN 2 52) S
TR E] AT DAZE S 28 5 min, OREZH (] 22 5 B8 AR B0 A o
W .

I i Morris 7K 2K By 525078 [ N b 245 2138 34 A
A, R I B )z BRI FPE A 3l s (] 27 > 3]
1ZRETI M 2 AT R 2 se et . R 7E L 3h )
s, EELL WKY KEUWER SHR R B IR,
{B7E Morris /K 85 5255 v, VF 2 HF7E W] WKY KB
A AT i 1], 0 2 WA Sy VR PR AR AE 1Y
SRS 2 e B I A A T R A6 1, FRATT A 52
By Wil 1 IX — g 5 1RSI WKY YIZRiER
WIHH B0 T Wistar KR, {H SHR 5 Wistar K FEI
GRUBAG I, i T A WAL, ISR AR 0 H 4
JoL, T WKY SRR P ) H 45 ™ o, TR &2 B
TH&H BORE BAE KR B LI X I, T
JH K TUBSIE SHR R BRI 208 L 22 3l 3% 3 1k 4 in 45
FROE , TE7K R B 5290 B R R K, $0 37 & A I a] (7%
PRI W1 B J T Wistar KEL(P <0.05),55 3 554 K

®3 2AXRKEFNGERA . BRKRIEEREMFEFERE(xx5)

0 7’??%%’1(5) — = . Pt A
25 Jab4 IR FEER AR HFRG BT (s) FTH (K)
FFKTOEE SHR 41 15 27.6 +14.12 22.3+8.7%4 21.1+9.9 14.9 +4.4 10.7 +3.8 1.3£0.9*4
WKY 41 15 30.6+12.84 38.3+15.6 44.1£10.32 45.5+12.94 5.7+9.28 0.8+1.12
Wistar 4 15 47.1+10.7* 42.6+12.5 26.2+12.5* 20.6 +13.1°* 11.6 +4.2* 2.2+1.2%
.5 WKY 41 %, * P <0. 05 ;5 Wistar 4] 045, 2P <0. 05,
R4 2 BAKRRB LA E EMEIRREGBREMEIRIE (v £5)
25 HE Bk L] (s) AR IR () WA () FER ()
K F08% SHR 4H 15 89.7 +36.7*4 2.0£2.0 51.6 +74.2%4 2.4+2.0%%
WKY 44 15 36.2 +23.9 1.8+1.6 128.7 £76.3 0.6+0.9
Wistar 4] 15 61.0 +20.5 1.6 +1.3 109.3 £88.2 0.7+0.9"

5 WKY 48, * P <0.05 ;5 Wistar 41 FL#, 2 P <0. 05,



- 1630 -

WORLD CHINESE MEDICINE  July 2017, Vol. 12,No. 7

M2zS TG it2=E L (P>0.05), H Wistar K&
PRI B o 4 R AE VIR I 56 3 K, i i K TR
SHR A S AR 10 B Sk 448 et DU 1) 25 B0 1 255 D K 16
B KT BGIE SHR BRI 27 2] B50R I T Wistar
Mo ZFHEF-5 U Wistar KB 2 T KT
SHR K EL(P <0.05) , A] it I JH K TS IE SHR K
BRI 2 (B2 B 25 T Wistar KR DL ES5 SR UL,
FEREG TR IR ) 5 R K TR ARG 4 AR 1k
AT , SHR K AT ICAC RIMAEE R T BAn g
FRLA5 B B (] 25 7y 1 -5 6 R 22 S 9 R AN R, U B R
15 0L JH K TR X 22 2 12 125 W BB AT (HLEL /)N,
Ak G SLIREE A, Ul B K TR B I 5 R )
INFI D REAS AL LAY B 0T BRI~ 2 RGO 32,
FEZ B KK T RGN 26 5 i o UL LB SH BT ) R R
HUER IR 2] 8ORT BE o WY

T AF R AT ST R B, o I RS A B i 2
ZHTHE AT RE A AS A AR B BN R E, B WE s R
M HR AR I R R 48 B S B
iR, H A5 S IEA e . Stewart 251 fYRIF5E %
L, AR I Hs 200 8 AR S A TS BE A A 52
Wi, Suhr 2513 20 ~59 % AFERY L SN KIS RE
156 RIFATIGE , 45 R o i e 5 1 = e )
BORE AL, HXFTF <40 % BuF ot 4, i s T+
155 A AR A3 D AR 09 A O PR B Dl B S B B
Sl ) o B Bl A 3 BRI AT R BRI S A
TR

AMIEFE e BRAE P v i R BRSO
BEUERTIA , R AE NN RER) R R, 5 LRt 45 R 5
A2, B KT UE & i K BRI T RE Y T R
W5 Z RS IE 4 52 A, O T AT RE T K1)
LA R G i — IR A ST, BURR & & 1L TA
SR RE S i B BB NG T T
% 30k
[(TEF, G mi s SAMI e X R R RT]. b E2F B

,2011,14(6) :677-679.

[2]Qiu C,Winblad B, Fratiglioni L. The age-dependent relation of blood
pressure to cognitive function and dementia[ J] Lancet Neurol ,2005 ,4
(8) :487499.

[319KIREE  BREHE, WA ZB, 4. 3578 7 o LT H =R 4 Jft s PR 9
EWFELI]. hBEEIE R IR ,2007,19(4) :360-364.

(4] 23, A= E Y0, BRgh, 4. B A s 0 K Bl i B ik K B
ACARPRARSCHENFTE [T ]t St B2 2Y,2013,8(2) :134-137.

(5] ShEFe. oL Ho IR, & 3l BRI K T IR 14 A 4y 2 5
TlFFEL D], LAt JEaT P EE 2, 2013,

[6]Ma XL, Chen JX,Li YB,et al. Study on the syndrome biological basis
of essential hypertension based on literature mining[ J]. Heart,2012,
98 (Suppl 2) : E91-E91.

(7] HE24UL, W 2207 1 s MUE R IR ST v iyis L) 1. v 2 4%
,2013,38(11) :1836-1839.

[8]ZEvh , B, S/, 4. 44 e s SR 8 o B 2 A 8 ot s o Bt
JERsm[J]. o E p 2 e, 2011,36(23) 13353,

(913, SRAERI, XLIH , 55 Morris 7K 3 B 5256 76 45 7] 2 2 1842
WFFER A R[] M2 242 , 2014 ,4(5) :30-35.

[LO] EAER, W4, XMW, &5, AR AE 3h ¥ 158 21 i (o] it 5 Je 22

[J]. T &R EE2#,2011,32(7) :932-935.

[11]Knecht S, Wersching H, Lohmann H, et al. High-normal blood pres-
sure is associated with poor cognitive performance [ J]. Hyperten-
sion,2008,51(3) :663-668.

[12]Stewart R, Xue QL,Masaki K, et al. Change in blood pressure and
incident dementia:a 32-year prospective study. [ J]. Hypertension,
2009,54(2) :23340.

[13] Suhr JA, Stewart JC, France CR. The relationship between blood
pressure and cognitive performance in the Third National Health and
Nutrition Examination Survey ( NHANES IIT) [ J]. Psychosom Med,
2004 ,66(3) :291-297.

(14 TRCE B, S 2L, SRR, 25 15T N 00 2 28 R BUA S S RE 1Y) 52
We S AL 2 B [0 ] o [ 5236 07 77 27 4% 35, 2012, 18 (19) 1 137-
140.

(2017 =05 - 03 W As  FrAEZ 3 A EAR)



