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WE. B UIREMTHREERIERE (SHR) MIRIFEH, T H TR iR, Ak SHR 4r WA
M. BHPEZEH (2.5 mg/kg) MIAERTTH (1.3 g A% ke/d), WKY KE/ENIERA, 1 4k, #EE 8, &2 FiE
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ABSTRACT: AIM To study the therapeutic effect of Plantaginis Semen ( Plantago asiatica L. seed) on
spontaneously hypertensive rats (SHR), and to explore its possible therapeutic approaches. METHODS SHR
were assigned into model group, positive drug group (2.5 mg/kg) and Plantaginis Semen extract group (1.3 g
crude drug/kg). Wistar-Kyoto rats were selected into the normal group. Each group was gavaged once daily for 8
weeks, and had their blood pressure measured every two weeks. After 8 weeks of administration, the rats had their
abdominal aorta blood collected after anesthesia, and their serum levels of renin, Ang II , ACE, ALD, ET-1 and
eNOS measured as well. The isolated thoracic aorta was used for assessing the diastolic and systolic functions of the
blood vessels in vitro. RESULTS  Compared with the normal group, SHR model group shared increased blood
pressure, and higher serum levels of Renin, Ang Il , ACE, ALD and ET-1, eNOS, stronger vasoconstriction
function, and weaker diastolic function. Compared with the model group, Plantaginis Semen extract group presented
decreased systolic blood pressure and serum levels of Renin, Ang II, ACE, and ALD, and improved contraction
and relaxation of the disordered thoracic aorta, lowered high ( previously ) levels of ET-1 and eNOS.
CONCLUSION Plantaginis Semen has a good effect on reduing hypertension in SHR, and the mechanism may
lie in its improvement on the disturbance of SHR RAAS, ET-1, eNOS, and repairing effect on vasodilation and
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systolic dysfunction.
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= Il ( Hypertension ) J& 5z & UL A9 0> 1L 55 9
W —, TRELMARIRER S Ik R o E SR, W]
PEAG i, B AR D) BRI T A I R 2R
HAE, PSRBT RS, TEIRIR A m R
PRSI R B R AR 2 Bl AL 2 TAEAR R AN
ATETT RGN, I A & R B AR A LT,
PR, HArdE 18 2 K LL b A A & Il B R
H25.2% o EHRTI PR L TR T I A 25
BIRZF, HEA AL R, KRG E 265
IR S NS VAR (1 S5 P = 5 s S B A =X R ]
HAMZIHTY | 216, 208 0ERR S ERTT
EANE S TR S S E NP S E

R0 F O ZE 0 B4 AT IR A W E W Plantago
asiatica L. 5241 Plantago depressa Willd. 1)+
PRI, AERRIIR . BNk . ] HRR A
Uik, MARIFSE R =R+ BAVRYT s fLE  AEIR
FRAIHLAAR i R ZEEL A ME S . ARSI LA AT FH
x4, DU MR IR KR (Spontaneous Hy-
pertension Rat, SHR) SMBifl = FRiF 477 F %) SHR
LR VR R, 8 e 0 B 3R - 1 7 7 3R - T T R
%4 ( Renin-Angiotensin-Aldosterone System, RAAS)
FLIMLAE AH OC D Be f B 5T, BR 1T L AT fE A9 B I
W,
1 e
L1 #HHmS5&XA HFHTaAH (S
1212030642, F=HIVLPE) W4 H iR 250 A FRA
Al R B 2R v 24 T SR ST IR AT 5 S
RIE G, RS A R (E 2545 H20023371)
W 1 38 i 5 5 25 A IR A R AR SR
(L5 20140821) | B E2 S 40 (L5 201401201 ) |
S 55 (Ht 5 201201025 ) . R A ORE (S
20160322) . 95% £ B, W F E 2548 A1 ik 27k
FIGBRAF; KA ATZEEAK, K EIRE (Phe-
nylephrine, PE, #t%5 P6126) . ZMEAHGE ( Acetyl-
choline, ACH, #t5 A6625) . W4 (Sodium ni-
troprusside, SNP, #it %5 SN-60Q91) W H 3% [H
Sigma A, 2 (Renin, #t5 EL160617) . 1%
Kok & I ( Angiotensin I, Ang 1, it 5
EL161117) | 14 % 5K &= %% 1L ( Angiotensin con-
verting enzyme, ACE, it EL170218) , [ [& [
(Aldosterone, ALD, #it%5 EL170618) ik 5 ik
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F&W AT M EG AR AR AR NEER-1
(Endothelin-1, ET-1, #t*5- SBJ-R0140) , & —
H Ak A A B ( Endothelial nitric oxide synthase,
eNOS, L5 SBJ-T0017) MK Sy iR &0 H /e 5t
FRIUIMA R A FRA A

1.2 A% ALC-NIBP X JCB] i He il & 53 4 &
4 (LW BURBHREE YR A BR A F] ) 3 BH2 B
W (HARRME Btk &4t); ML740 Y
PowerLab/4SP EW{5 5 Ab PR A 041 2 G0 (K AF)
V. ADInstruments 23 &) ) ; [HIESEH LAHE R [ iEh
B2y K2 25 g i (il 744 B PH ST [EG L
Metrohm ( J73) ZA#)]; RH-KT/C %8% )1 FE#
(MR RS (IKA) AW ],

1.3 #h4h 8~ 12 JH &I i S M SHR A
Wistar-Kyoto ( WKY) K ER W 1 At 5% 4 38 F1) 42 52 55
PYEARARA A, A7 AIES SCXK (51)
2016-006, 7% T iR Jr AR ) o I TS R
BESIY s bR e RS, St i ACRIR , SRR
12 h/12 h, ZEik22~23 °C, FHANDE 45% ~50% .
FHOC BN S 90 i BRAT 5 SR T2 25 2K

2 FHik

2.1 ZHpwg BERFER, A 10 f55E 95%
CBE, PRI 2 h, $#E3 K, AIFRBUR,
50 CURH ISR, ¥R T 1A B 200+ TR R
B, 4 CHERAE, WA BE &R E 6 R
0.13 ¢ A2/ mLIAW ., PHEEZGEW, U5 F4h
A2k (FAEEEAE, 10 mg/ ), BFRE, BT
40 mL ZZIF/K T, BB EE N 0. 5 mg/mL 45
M

2.2 B.E Krebs-Henseleit (K-H) &% TEfE 115
FEAS T, 2 LOWZE K RO A &AL 13,792 ¢
FALER 0.701 g, AALES 0.566 ¢, BREREE 0. 284 g,
WhIR &8 0.321 g, BRFR 4N 4. 180 g, %5 b
4.399 ¢ (At GRIE BOME Y A ROE M, A L 1
MEEYTEEREMIGEINT 1 MeB ), o
PRE G, FIRRERIRETT pH £ 7.40 ££4, WIS,
2.3 BREZMAER EIBFET, £ 1 LK
H N A AN 36. 64 o SAALET 44.73 o, WERR
A 1,632 g, BRIEREUEN 21.004 g, FEITUE TS
El| =T (i A L o = =l R S
50 mL, ZAk450.184 ¢, FALEE 0. 122 g, %M
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1.0 g, IIAZ] 450 mL 47K Fe o0 b =), 10", 1x107°, 1x10®, 1x107, 1x10°, 1x

pH 2| 7.4, HI15,

2.4 s A 8~ 12 H W HENE SHR 24 H
WKY KEL8 H, EMWMHMSE 7 d, FIFHKERICA M
JEACI 4 HSHR L&, K SHR Rl AL 43 A A5 7
A, BHPEAA (2.5 mgrkg) . ERIFA (1.3 g4
Zi/kg), WKY KE/ENEHA, HAH8 N, %4
KEFZ 5 mi/kg B#EH 4525, BH 1R, #2584,
b I B AR AR 2 25 T AR AR FR 2R K . B 2 JA)
K ALC-NIBP K FRIC A1 i el 2 3 #1 32 el e 4%
HRREEIKE ., SR AREEK 8 h, JEIETES
20% S HHBREE (7 mL/kg) , R E SRR MK,
HHE S FSIKS T4 1 em K2 1.2 em WYY £
gk, BT K-H BN, FRgUsSLab s,

2.5 ik FIEHRA G T K EE RS ki
IR, BET 4 CHK ., BUAMAA K-H
WIS, TERBEE /NI BRI A 3R 1 24
HAVUG, FREIIKITZ 3 mm KA MR 2 41, ¥
MAEE FEEA 37 CHEK-H® (4mL) H, I
Fram A 95% A, 5% A ALRIIR &SRR %
st AR 2 A L BUREEN/ING /NG
B AME R, — BB e BRIk, 75—
IR U2 45 R UL/ DAE L1 28 N VAN (2 A A
ATE PowerLab/4SP “EWMEF1C R RS,

Bl LA PSR 7RI, RS g B A B
TERRE, 45T 2 g sk (FRESK ) JFEaE 11
60 min, %20 min #t 1 X K-H &, IMEHK
EZJE, AL K-HW, AT 37 CHm AL
PRV, 20 min RBIRUEZ G, o EdE, AR
FEBIIEWE, FER b 37 C B K-H W, M4
kIR BFEE 2 5 PR B 37 °C R AL A T
A e R BIRRE 2 5 T ASE, PRk | 37 C
WAE K-H W, BEZ)s, DLRINEER PE (1x

107 mol/L) YEH Fah Ik i & ¥4 I, B4 vk BEAVE
ZOAE, RARAN 5 min, VIRJE 1 K K-H Y
FGE M A, IC3 A PE RUER I EdE ., 5
FEBA N AR, B OK-H W& 3K,
20 min/ K, FJa—K P25, A 107 mol/L i
FERY PE SR 0 B, i A8 0 A N B o R B
TR 2N ACH (1x107°, 1x1077, 1x
10, 1x107°mol/L) fEHTBIKIMAEFR, 51 i &
&k, BAMBEEH 5 min, BEREERE 1D
ACH ¥RFEERFHIA 10 wL SNP, A 5800
PUAAE FRLE 10 mol/L R FE PE 15 21 ) 5 KUk
A MR AN SNP R 1) &7 5K I 1 22 18] 1) 22 (B 1
S 100% , AR EE ACH 51 BT 5K F N 5 e KUk
AimERE A, A A A WA IR A SE, &l
HAUMLR, ARSI TE B R 2K E B R L
S EE SE
2.6 A AAIEAT  HEH I SN & T A Tk
S350 5E I 3F 3L 1 Renin, ALD, ACE, Ang
II . eNOS Fl ET-1 f{7KF,
2.7 %itF o4 W GraphPad Prism 7 A4
T8eit, BIELL (xxs) Fon, ZUHMEHERHH
WE I 200, WA BB RN KK, L
P<0.05F/RZERAGITFE XL,
3 #R
3.1 A#7-F#F SHR R E6g%ha W3 1 iR, B
ER AN, BRI RIS 45 24 20 K BUTE 45 251 I 4
KF 160 mmHg; %5252 )5, BRI & o2
(184.59+3.16) mmHg, SHEMA L, 4aiF4H
M TR (P<0.001); L4258 MG, it
ZHS5HRIZH (187.83+1.15) mmHg AH T 0 2
5% 20 mmHg 47 (P<0.01), 2R KGR 4
HF 1T dE R AR R A AR K

K1 RAKZSFAAXRWLE (mmHg, 1 mmHg=0.133 kPa, ¥+s, n=8)
Tab.1 Systolic blood pressure of rats in each group after 8 weeks of administration in SHR ( mmHg, 1 mmHg = 0. 133

kPa, x+s, n=8)

21531 0 2 4 6 Jil 8 Jil
EHH 144. 57+4. 66 151.43+3.43 151. 85+0. 84 150. 98=0. 97 150. 961.72
AL 160. 73+1. 57* 184. 59+3. 16* 185. 51+4. 62* 190. 81+4. 62** 187. 831, 15"
FE 254 162. 600. 66 164. 55+5. 51 ** 168.21+2.25* 168.37+3. 12 166. 87+2. 4™
ZERira 161.70+1. 39 167.55+1.77* 169. 81+1. 80 ** 168.75+1.32* 166. 62+1.31 "

T SIER LR, ¥ P<0. 01 SHERA A, P<0. 01,
3.2 iF P RAAS Bk ag4rmle WK 1 s,
HIER A R, B s 45 M T s A DG HE AR
ALD . Renin, ACE., Ang Il /K301 (P<0.01),

258 IR, SRR bR, Aennf2 ok Rl v
ALD . Renin, ACE, Ang Il /K¢ FE (P<0.05,
P<0.01) , 707 0] 8 o ¥ RAAS B9 L,
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IE¥A
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TS B PR LR B

3.3 PEAMER T E3h k& 2R¥cs % SHR i
FIPK M AE AR, BRI IS R AE PE ¥
FER 1x107°, 1107, 1x107°, 1x10° mol/L i} 5
EH A B4 M 58 T 438.0% | 68.4% . 32.6%
f133.0%, WERAGLITFEX (P<0.05, P<

AngIl/(ng-mL-)

EHRA  ME4 PS4 EiT4
TE: SIEWALE, ¥ P<0.01; SHEBLAHE, * P<0.05, “P<0.01,
E1 KAEKR RAAS HIKE (n=8)
Fig.1 Levels of RAAS in each group (n=8)

0.01), FHIRRIZ]L SHR A9 3 3h bk ad dic 4 I .38
SR, SRR L, ARTFAAE PE W 1x
107°, 1x 107 mol/L W 4 R 43 B Wk /N T 17.8% |
18.1% (P<0.01), FHIEFTF XX LW EE PE
SR M AW A MSIER (P<0.01), 4550
#2, K2,

®2 HBAKXREAREPERETHMERKER (%, x5, n=8)

Tab.2 Vascular ring contraction rate of rats in each group at different PE concentrations (% , x+s, n=8)

20 531 1x107° mol/L 1x10™° mol/L 1x107% mol/L 1x1077 mol/L 1x107° mol/L 1x107° mol/L
EHH 1.16%1.75 3.57£3.15 3.03 £2.22 42.37 £12.00 77.42+13.96 86. 11+23. 07
HETRIZ 2.97+0.90 6.47+3. 60 16.3 6. 79* 71.34 +£16. 15" 102. 64+17.07* 114.54£16. 28*
FE 24 1.17£1.17 5.04+8. 81 18.59 +13.51 72.3 £12.99 99. 14+14. 38 109. 72£15. 42
KNI 1. 06=0. 51 2.21+1.48 10. 10 +5. 83 63.31 +21. 86 84.37+18. 66 93.75+12.39 ™

S IER AR, FP<0. 05, P<0. 01 ; S84 oA, ** P<0. 01,

150

- EHA
. - RAH
& 100 [ —— FPEZA
g R
&
gﬂ 50
0
-10 9 -8 -7 -6 -5
PE(LogX)
2 BHAKXBEARE PE iRE TH MBI HE=E
HZk (n=8)
Fig.2 Vascular ring contraction rate curves of

rats in each group at different PE concen-
trations (n=8)
2040

3.4 ACH YA THMEFHkoFIHRAKE SIEW
2 LA, B2 M 32 Bl K A PR AE 13107 ~ 1
10°mol/L ACH fEHI T, #FKF T I (P<0.05,
P<0.01) , FWI s il K BRI i) 7 7 52 21 B Y
W, heizE, SR, G4k Esh
PR IMAFAAE 1x107% . 1x1077, 1x10°mol/L ACH 1E
T EF5KR T (P<0.05) , R 401 FRe &
S ACH 1755 Y e I A R BRI A &8 3 2 3 il 7Y
T, ZRNE 3, B3,

3.5 faiF P eNOS Fo ET-1 KP4l 2 WiE 4 fr
N, SIERHKRILE, BRI KRS eNOS Fl
ET-1 8K 2050 BT T 17.1% . 24.0% , ¥R
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®3 BEAKXREARE ACHRETHIMERETHKE (%, Xxs, n=8)

Tab.3 Vascular ring relaxation rate in each group at different ACH concentrations (% , xX+s, n=8)

2053 1x107% mol/L 1x1077 mol/L 1x107® mol/L 1x107° mol/L
IEH A 27.30+6. 93 76.6 +10. 89 90. 82+4. 56 90. 52£6. 61
HEAIZ 8.03+3. 84 41.26 £23. 43% 51.64£25. 22 60. 42+17. 47*
FH 22 21.21£13.01" 70. 48 +24.79* 78. 46+25. 56 60. 78+22. 28
R4 23.01+10.23* 51.87 £25.98 " 64.24+22.50" 57.61x15. 15

I S IERA LS, T P<0. 05, P<0. 01; SHHIZH AL, * P<0.05, ™ P<0.01,

150 = . X
- s
§ 100 B —— [HPEZA
o T
&
g
= 50 P
0 1 1 L 1
-8 -7 -6 -5
ACH(LogY)
3 BAAXREAEACHRETHMERGF K=
(n=8)

Fig.3 Vascular ring relaxation rate curves of rats in
each group at different ACH concentrations (n=

8)
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AYit#E X (P<0.01), 4255, SHEAHM
W, RG24 R R B 1 ) eNOS | ET-1 7K
SRR T 11.1% . 30.5% , WESELS %5
X (P<0.05), FUIZERTF AT SHR kb
eNOS, ET-1 7K, X 1] g2 251+ A R K il 19
Wz —,
4 iTig

RAAS AMUTE LIS RGN AT . IR F0LZ
T DD A R G455 D) RE 0 8 T
EEELEEN, B 5KBMREEBEIINKR, 16
AEFEIMER R P EEELCEENERT, B&R
I BB /INER A L G AN o3 W ) — P R PR 2R e,
I B KA VRGPS, A it v Pl A

100

O
L=}

60

EWH HEEA  BEEgH EiT4a

W, HIEFALE, ¥ P<0.01; SEMALE, * P<0.05, “P<0.01,
B4 AHEREXRANREXIEERIRKE (n=8)

Fig.4 Levels of endothelial-related function indexes after administration (rn=8)

M EKER (8 o BREM) M AEMmERKE I
(Angl, 10 BK), 1M Ang 7€ ACE /EH N2 i, Ang Il
(10 Hii)mo Angﬂﬁaiﬂﬁﬁiﬂﬁﬁﬁm%(ﬁ@%ﬁ
Z—, AVEHTF AL, i 4 B ish kol 4
SRR =, 54 Ang TR ALD f9 006, 34
i RAAS, ShIMAEF R, Ang T AR{CEA P8
M A 1, 9 ELRI AP R OR 4 0E IH 7 LB,
MV FEARSTR P, T T RE W K SHR
Renin, ACE. Ang Il Fl ALD f/KF, MM 35 5 f&
R H

ML P A /DN Fh L5 ST P L) A DR 2 e
FrLUMAE I LA Kok R e 3 KRS 5 T A
PRI & AR o Ca R4S P R 40 i B

—ZRF], I NO, FiFIRE ., BRI,
Ry ARV R T I I LA AT 4R, b Ca™f
(52 B LR T E BN TSN . Ca™ A P i 32 22
AT Y- AL 6 £ PR R AR 1 Ca™ 38 T RS2 R B
PE Ca™ HIE R N AL R E R, AT
GYAETI T2, MESIIKTE PE BRI A0k 4s
B AS3] T, 75 ACH BT &5k A B i
MIPEHEVE T o 25 R F W ZE A% T e I s K BRI I
EE AR REA A UGEMER, X AT RRE A HT TR R
ER B EE R Z —,

FAh, LA PR T RERE AT = I 1) & B
JRBUN R T A AE R EEAE -, NO M ET-1 2
(i) 52 2% (0 AH EAE FH AT DGR 1l A8 PN e D RE R i 1) 2
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A, ET-1 51l KR IEM AN, HHa it E
PR RSEAT L2, HIL, ET-1 16 5 56 K HIE
RAE IS W AT A E A E R E L, NO ZW
B AR A i B AT o L Pk A B —Fh )
T, N 4B NO 784 RS N Rl N iz
LA T AL Ak 6 e 1k RS DT SR BT i 4
BERATE A MR A DR X T I A U 4 [ R R
EEENEN, MATHYERFZiE, BRI
H1ET-1 Fl eNOS A7K 58 35 FEAR, R P B2
YD BTN A HT TR I R R —

2 FRTR, ZERT X SHR A & K4 AR i
JEAE R, HXF SHR RAAS 71 Z {il. Renin, ACE,
Ang Il | ALD 7K, il &F 55 R 45 D e e i DA &
I P9 R AR C T fiE ET-1 A1 eNOS 25 LAY B A
AT e R AR i LR AR

SE .
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