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SCTEE R E T I (N-butanol extract
from Xanthoceras sorbifolia leaves, X-NE), # 2
g SCREF A 10 mL A i Bt BEIE 5 FH 60% 2, 1
] 370§ M 3 YA 4 Y, o B IO K 5 L3
500 r/min £5.0> 15 min J5 BT IE T A3
EEI
T ORE SR EURBR AR UE S o E
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A1 A 1R B A 34 R A A Al P Bl AL TR A
PR Al 5 A AR iR, 22 [ Sigma 2\ B 5 Bk R AN | &
et A ALY R AR SE Y S A Al Jb stk T
J=o EAMT W LB FERE 25 A FR S 7] 5 R
e 25 A F A PR A R
1.1.2 5 XA KQ-500DE %Y K44 i 7 i Bk
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Al ;RE-52AA B 78 &AL, L o AR AR AL RS T
7020 4= A SR BT, H A H 3728 7] s BP2006A
RV Re GBI T, A 5 AR BE RN A R BT A A
1.2 ZWEHY
SPF % KB (72 2, Hov 8 & 1 & i & SHR

K60 H, IEH Wistar KEL 12 B, FHFEN
200~240 g) ¥ i v [ B2 2 B2 e B 2 52 05 3h W ot
FEPT PR AL AR VR ATHIE S . SCXK (52)2018-0002,
I ) LA R A o Ok ARk 3R, A RO E
K IFEREMR TR 5 d JE TR,
1.3 Fi&
1.3.1 BE S e B T ARMES 50 mg, H
60% . TV fit I 72 25 2 50 mL, FREL 5 mL & T 50
mL Z P, ECH AL 0.1 mg/mL 19 b5 e & i &
W, FREC B bRiER 1.0,2.0,4.0,6.0,8.0,10.0 mL
R B RN 60% L BE 2 10.0 mL, KK
A 5% ) NaNO, 0.6 mL, & & 5 min, lil A 10%
B AICl; 0.6 mL, i '# 6 min, /il A 4% NaOH 4
mL, REJFEM 60% % 20 mL, ' 15 min
J& BT 510 nm WG #E4T e, 0 Ok
B DI T & i A br , UG AL b5, 22
il b o 2 2 M LG A B E 7 AR y=
2.1633x-0.0161,R?=0.9993 , =X H | i SC S0t
B 5 i (mg) ,y MU 510 nm A0 22 (1) % G1E

FHA R ML SC e S A R A, HERR FRE 2 ¢
B SCTRE Ky o 4% 1210 (g/mL) B4 BB FH A 9k B oK
R BEAE 15 min, 8.0, BUTR JZU03E K L m T,
60% £, FERE 25 2 50 mlL, B 5 i 7 B o ff I LA TR
2 mL, I 60% 2 BE A 5 mL, FIAERAER L,
1.3.2 Mg ryila Jr ik BUR B TR bR 10
mg, &A% 100 mL, BITC AL 0.1 mg/mL B4 1 i £
W, I 1.0,2.0,3.0,4.0,5.0 mL % £ TR
PR, 4% 6mL, RIfH 10,20,30,40,50 e/
mL PIFR IR . W R PR HEW 0.4 mL, A 2
mol/L & AKER K] 0.1 mL F1 15% 1) Na,CO, I i 2
mL, 7&K ER 2 8 ml, £ 25 CIM 2 h, 7 W%
HUZEMRK 0.4 mL, [A] B4AFE . & T 765 nm WOGEE
TN HEAT L FROGAE , DI TR B A
At LAWGAE P Ae bR, 2l hn i £, i it 2k
PR LA A5 20 03 5 2 y=0.0066x+0.0157 , R>=
0.9991, Arp,x NICERM RS &,y MK

765 nm Kb A AR

HETFRI 2 ¢ SCRER IR, A 60 mL 1)
60% W £ BEF T, 16 50 CA M F [ H#E H 40
min, MIEE , BUF K 2 B3 ik, & 25 50 mL, H
0.4 mL, ¥ B[ iR AR 28 07 ik k47 00 5
1.3.3 AT A Jr ikl bR il 4 A R L
OERRAE 8 LG A5 3 B H 5 72 y=5.645x—
0.233,R?=0.9994, i v K EEAF & (mg) ,y
PR 541 nm AR RE B OEAE

W SR SR I LE T AR U R AR A v i R
Dy AT E
1.3.4  X-NE #EHU B 76 PR HErE Wis-
tar O R 12 H 0 i R A I ECR 25 o IR,
I SHR KL 60 ., il it H: i e {F , AR 48 i < Fifi
BLAr A 5 41, 40 50 R BR R 2 B o R 4 X —
NE @#I =4 (2 ghkg) X-NE Fi7lEH (1 gke).
X-NE fli5 & 40 (0.5 g/kg) . T4 M RITUR 424,
25 1A 0 A 41 A0 T X BE A 1 45T 0.5% 48 H 3
Y RER, A BAE S A TERAMTFRE
W (5 mg/kg) , X-NE Ik A &5 50 & 20 45 50 1 45
T X-NE, B KAL) 1K, ESG L 4 7, B
REIWImE 1K,

T 0 400 V) 2 PN 3 ROCIR R A, TR B 20~
25 °C, AHXFE BE 40%~70% ;45 H 12 /12 h 28 #5 1g
W5 A /NI 15 R A T R R A R 4
Y R R S TE K, R AR, R A sl i
45 Ik (systolic blood pressure,SBP) | & ik J& (dias-
tolic blood pressure, DBP)1 WX, Jf i3 H ¥+
(mean blood pressure, MBP), T %5245 5 X K 3
W HR HE 5 Bk AR 1L 7E 4 °CF 3 000 r/min 250> 10
min, 2R J5 B W SR A R AL S ET-1 13 NO |
T3 Y = 18 AR I 3R AR
1.3.5 Sitab 3 ¥k 50 404 H Excel 2003
LR S5 Dhx + 5 2R . H SPSS 16.0 344>
M 56 25 5 | 22 41 1) AR FH SRR 2 07 22937, LA
P<0.05 R B A G257,

2 HBR55W
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H PR 1 AT SRR i O v R R R 1

RN 3.84%,3.35% , B AT S AR R, N
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22 EB4RAMKRMENRM

2% 1~3¢ 3 m 0 BA X IR 2 SHR K BUAY Il
JE (SBP .DBP il MBP) 522 (8 15 55 5 1 K, 525
P IR L A 35 M 22 57 (P<0.01 ,P<0.05 . P<
0.05), S XT B ZHAH e, BHAEXT HE4H (5 me/kg)
e s I R RE U8 FE e R BRI sh W i
SBP MBP, 7E 1~4 J& ¥ H A i 3 22 5 (P<0.01) ,
1M DBP 7€ 1~2 J& HA B & 22 % (P<0.01) , 7F 3~
4 I HA B EEF (P<0.05) 3% 2 I & S - n LU
FEAIC SHR K BRI, 35 g b s o) ol s 7K SF- 24
Hby S-S — B A 38 1A BH ), AT AR R A i
JEUT ) Mohd %5 3 %) SHR KB AR 1 me/kg Y
REMT, 4558 & A FE MV I6Y7 v A SR AK
1L K BLAY SBP . DBP 1 MBP, A3 56 5% B ' 4
2y, HA MV o0 5 R B2 05 (5 mg/kg) , PRGBS
BRI,

X-NE 75 7 2 20 5 4 6 A B R AE 5 4 A
TR H 22 R (P<0.01) , 6 5K 7RSS 3
JAA T RS RS 4 BA B3 2% % (P<0.05)
Hik B AK (101.20+20.54) mmHg, X-NE H7]&
ISR RS- TR AE 3 4 AWM B E2ER (P<
0.01), Iz Wik T, &7k R AE S 3 84 3%
25 (P<0.05) , %6 4 J8 22 50 i 3 (P<0.01) . X-NE
IR 20 SHR K BRI 46 3 8 T g, (5 B 14 X
HEALAH L AR 26 4 )8 22 57 1 3% (P<0.05) , T T 7k &
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Types of active substances
B1 XERHENBREETIE
Fig.1

and saponins in Xanthoceras sorbifolia leaves

Contents of flavonoids, phenolic acids

FISF- 2 P S5 7 55 — JR1 A BT 36, B s TF 4 B B
JEACR AR E T HLS X-NE i 70 48 4 e, b
FEACR S 22, W RSP 1 O RRSS T SHR R =
LA, AR b G 4[60 mg/(kg- d) .30
mg/ (kg -d) 15 mg/(kg-d) K B A WL 4 1 | &F 9K &
YITEER 2 AR T bR B 2 R AR, B T Y3 5
Ji s e B A2 B AF Rb1 Xt SHR K BUVE A 12 T4
Je T AR HE 4 [60 mg/ (kg+d) 30 mg/(kg-d) )1
FE G 7 AT W R B (IR SRR 7.91% , 5 771
AR 19.25%), (A E T4 [5 mg/ (kg
d) J(BEAR 24.17%) 2% . X S5 AR (1 25 R g 5 2%
SLH R 1.3 3 M X-NE & A E R
B L34 T B P X B i A 590 R[] O
H X-NE ##£ b 2 & i m i 55, 243
KA IR 5T 2 WA SCRE SR B ot AL, S el SR
e R S IR 5.3%, R HfEIRT ] B X-NE
Hh i R B TR R AE T

£1 4 A SHR X RK % E K%M
Table 1 Effect of X-NE on systolic blood pressure of SHR rats after 4 weeks of feeding
- K % B /mmHg
%17 % 2 R %34 %47

PRy 127.30 = 9.87 127.30 = 7.83 122.30 = 13.40 123.60 + 14.02

RERSS il 160.20 = 8.2244 166.50 + 9.3544 175.30 = 8.2144 199.40 = 12.69%4

GRERS 135.60 + 12.96% 136.40 = 24.43%% 148.20 + 17.28%* 156.20 + 13.64%
X-NE & # & 157.40 = 16.63 164.00 = 9.29 176.00 = 9.65 162.00 + 12.99%

X-NE ¥+ #l &
X-NE & #] &

160.20 + 13.95
159.40 + 17.26

155.90 + 13.84
164.40 + 11.60

162.70 + 13.13**
165.10 + 10.39%*

152.60 + 13.48%*
164.80 + 18.23

5 BRI LX) e #P<0.05,#%P<0.01 ; 5 25 14 % IR 44 % H 2P<0.05, 224P<0.01, F[Al,
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2 #B 4F% SHR XKREFKENZME (X +5,n=12)
Table 2 Effect of X-NE on diastolic blood pressure of SHR rats after 4 weeks of feeding (x +5,n=12)

4F 3K & /mmHg
éﬂ%l} 5 s e s
%104 %2R %37 %4 R
= G xR 102.10 = 6.84 103.40 £ 9.32 95.30 + 12.38 102.10 £ 11.78

P 2 PR 20
[E P A PR 2

X-NE & # &
X-NE ¥ #] &
X-NE 1& 7] &

113.50 £ 10.16%
94.10 + 16.09%*
102.00 + 16.17

96.10 + 24.52

110.80 = 14.57

112.10 + 13.25
99.10 + 11.24%%*

115.70 £7.21
112.40 = 14.21

117.00 +23.03

118.70 + 12.294%

106.15 + 10.15*
109.90 = 19.76
102.80 + 16.46*
107.10 = 30.59

118.80 + 10.34%4

108.10 = 10.76*
101.20 + 20.54*
97.60 + 11.02%*
105.10 + 14.51*

*3 #SB 483 SHR X REHENF N
Table 3 Effect of X-NE on mean blood pressure of SHR rats after 4 weeks of feeding

“F 3 &£ /mmHg
éﬂﬁl} s s 5 s
%15 % 2 F % 3P % 4 7
=G AR 115.30 £ 7.56 115.30 £ 6.25 108.70 + 12.86 112.90 + 12.49

[ RERS:iE:
Fa b 3 B8 28

X-NE & #l &
X-NE *F # &

X-NE & %] &

137.20 £ 7.35%
114.80 + 12.63%*
130.00 = 10.27
128.30 = 10.56

135.30 + 14.68

139.50 + 10.2744
117.80 = 15.88%%*

140.00 = 5.35

134.40 + 12.69

140.90 + 12.49

147.20 + 8.09%%
127.20 + 9.73%*
143.10 = 11.45

127.95 + 10.75%*
136.20 = 23.02

159.30 + 7.12%
132.40 + 8.32%*
131.80 + 13.79%*
130.40 + 8.78%
135.40 = 8.49%*

2.3 #EB 4 BAMKRIME ORI
AU R A T A 28 T A 28 006 P 0 A R A8 bk

Xf MR 2H

R S A MR AR P R T R (P>

VEFHE DR kg0 S PR AT BE 2%

IS i R Y A ﬂlﬂo

M 3% 4 nT, DL X-NE # 5 R 4 5 BT

x4

KA FA IR A L,

FA P X B 20 K2 X-NE
il %Zﬂﬂ’]b%?ﬁﬁ%4ﬂl7\]i’>375‘jz‘a%‘f$§ﬁ

X R B X-NE XK B0 %R IF 0 8

4575 4 B3t SHR KR ORKF I
Table 4 Effect of X-NE on heart rate of SHR rats after 4 weeks of feeding

& B[R ~min™

28 %)
% 1A %2R %3 A % 4 7
ER=Pag ] 430.90 + 34.16 450.70 = 39.60 421.40 = 60.04 434.40 = 46.11
[ZRERS:iR: 412.50 +47.23 436.60 + 55.62 434.70 + 44.74 433.50 + 50.47
[z e i 431.10 + 53.99 348.60 = 51.90 351.85 +34.95 335.60 +31.77
X-NE & % & 395.00 + 19.01 417.40 + 36.82 388.50 £ 55.91 386.30 = 60.07
X-NE & # & 403.70 + 28.96 423.20 +50.47 407.40 £ 0.36 403.20 +24.54
X-NE & & 382.30 + 46.98 434.10 + 48.00 393.80 + 49.38 405.40 + 55.88

24 #B4FRAMKRMF ET-1,MiF NO, i’

&3 AT L] BRI AT 200 P Al SHR R B 1f

H i = BE 0 1 3% AB B B2 & 8 A9 R0

1 0L A7 B R 7 1 38 2 o P9 B AT P
Ca™ /K A%, 5 2 NO 7 BG4 B2 41T, NO 1 &7 5k
A7 25NN Dk 55 3 e A i 5 R ET-1 A1 NO 9

RS LR, T AR A 5T R Bl i T NO
TR AR ET—1 35 2 A7 LR 21 B 1 R AR ) i
I B 64 =5 BE AT LA S i A5 7 A0 i BH g A G

AT K 555 0 A (e e o8 v ) 28 R 8 , mT OB
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2022 455 3 #

B R — 25 I R, S AT X -
NE it A #5201 fE TG 5 B x5 B 20 b % 2 1%
B E R AR (P<0.01) , Hif e 4 eI, M (0.27+

0.04) mmHg, [A] i 55 o 21 A8 0% 1 3% [ AR 1ML 35
ET-1 AV Fitk 2 35 T & 103E NO AKSF |, 5 B X
B i B M 25 57 (P<0.05, P<0.01),

*x5 #HBH4ARMKR TG.CHO.ET-1 # NO K&

Table 5 Effect of X-NE on TG, CHO, ET-1 and NO of SHR rats after 4 weeks of feeding

28R K5 28 7] & AR TG/mmol - L CHO/mmol - L™ ET-1/pg- mL™ NO/pmol - L™
1 G A 0.55+0.13 1.44+0.18 0.35+0.06 32.83 +3.46
2 TR 3 B8 20 0.53£0.11 1.41+0.14 0.61 +0.1144 16.18 = 7.3344
3 bk 3 B8 21 0.52+0.11 1.120.19 0.48 +0.11* 43.32 + 12.06%*
4 X-NE #% #) % 0.30 + 0.12% 1.30+0.18 0.53 +0.27 44.89 + 48.17
5 X-NE ¥ # % 0.27 + 0.04% 1.53 +0.56 0.41 = 0.09* 53.18 + 18.50%*
6 X-NE {47 % 0.30 % 0.05% 1.55+0.22 0.53+0.11 30.31 & 12.85%*

3 #£ip (16): 295-300.

S5 S R A 3.84%, B IR &R
3.35%, B &N 5.3% , AR5 IE T A E
53 S0 R R B X-NE, Ik B $2 50 it
RN scs, WEE 4 )G, S R4 L,
SHR A BRI e 8 35 AR, G b s R 4 4 (0.5, 1,
2 gfkg) K BUSCAR FE P2 1 &7 9t e R i fig 34 4 3
FEAL (P<0.05); KELL# K CHO JG i # A8 1k
(P>0.05) ; il i 20 KBTS ET-1 8 3% B A% ,NO
ik 2 T (P<0.05) o S5 R, SCGE A
Pyl LAREAR SHR K BRI E | 3 H o 750 8 41 36 fig |
AR R BUIALIE 5 I3 ET-1, FF & I3 NO 7K F
(P<0.05), W i 2 3% SHR KB A & 5 126
R oBR B, DL v 7)o 4 EL AT I I o D L
MRS o A, T — 2 0 S5 SR i R
Yy AT 23 8 3T B WA A 45 0 5 R Il R =2 TR] A e

2 £ x #t
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Studies on Antihypertensive Activity of Extracts from Leaves of Xanthoceras sorbifolia

Ma Tingjun®

(College of Food Science and Engineering, Betjing University of Agriculture, Beijing 102206)

Purpose: To investigate the effect of Xanthoceras sorbifolia leaves extract on blood pressure in spontaneously

hypertensive rats (SHR). Methods: Rats were divided into six groups: normal control (rats with normal blood pressure),

positive control (SHR rats fed amlodipine), negative control (SHR rats), high, medium and low—dose groups (SHR rats

fed 2, 1, 0.5 glkg Xanthoceras sorbifolia leaves extract). The changes of systolic blood pressure, diastolic blood pres-

sure, mean pressure, heart rate, serum endothelin, NO, total cholesterol and triglyceride were observed after 4 weeks of

intragastric administration. Compared with the negative control group, systolic blood pressure, diastolic blood pressure,

mean blood pressure and blood lipid of SHR rats in high, medium and low dose groups were significantly decreased (P<

0.05), the middle dose group significantly decreased blood lipid and serum ET-1, increased serum NO level (P<0.05),

but had no significant effect on heart rate and cholesterol in SHR rats (P>0.05). Conclusion: the medium dose group of

Xanthoceras sorbifolia leaves extract could significantly reduce the blood pressure of SHR rats.
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