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HE. (B8] MERZAA R FIEFARES 0EXK(SHR) /R R & 8% 0, [ F7iE] # 50 R SHR X R AL h A
B, B, Tk, PO BAEA, F4102; FHF 10 2 Wistar AKX R (WKY) A EF 3 RBE, Frik, PO 3
FFEL TIAN R FRARGTEA T A A 058, 1.15, 346 g-kg'-d)H#EF; ®HFBAL TN VIR EE(FEH
10.13 mg-kg'-d)#EH; BAME EFAFRALTRARZGKRER . 248, BREE GBS E(SBP), 284 &5,
n e —EAR(NO) . o BRFE W(Ang 1) 4%, FARF-Pad e (HE)WEM T HRA LR E [HR] (1) FkET
A2, BEAIZESBP 44 FH TEF A RA(P<0.01); FHENBURBAEXTBA TN ~ 4854 EILSBP; AR 45t
B, ¥ PHEBAETARAGEERNZ(P<001), FrafEal G Bad sy 1A/ BN e EZR(P<0.05).
()5 EF AT, BAAFNOSEWNETH, Angll &EW 25034 P<0.05); SEAMLE, F5 &M ZLNO
SEWRRHAE, Angll 4B REIK(GHP<0.05), HE3TRLAAng [l 45 B R(P<0.05).(3) M IR L% = HE # &
URET: SHRRAMEDRBEFARAE; FHENZARAGABAY TRESHR K R RV EF T,
[£5i8) A=K F TH G EBARY %, HAEA Ta AR ik P Ang 1 A2 NO #9KF R L,
XEEE: BAAKRF; BRE; AARZRERK; ¥R, —RMLR; 2T EREL; XK
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Effects of Peibuertian Oral Extract on Vascular Morphology, NO and Ang II

in Aged Spontaneously Hypertensive rats
ZHANG Hui,  DAI Bin, WU Ying—Ying, CHEN Jing—Wei
(Suzhou Hospital of Traditional Chinese Medicine Affiliated to Nanjing University of Chinese Medicine ,
Suzhou 215009 Jiangsu, China)
Abstract: Objective To observe the effects of Peibuertian Oral Extract on blood pressure and blood vessels in
aged spontaneously hypertensive rats (SHR). Methods Fifty SHR rats were randomly divided into model group,
western medicine control group, low—, middle— and high—dose Oral Extract groups, 10 rats in each group, and
10 Wistar Kyoto rats (WKY ) were taken as normal control group. The low—, middle— and high— dose Oral Extract
groups were given intragastric administration of Peibuertian Oral Extract suspension (at the corresponding dosage of
0.58, 1.15, 3.46 g-kg '-d ', respectively) , the western medicine control group was given intragastric
administration of irbesartan suspension (at the dosage of 10.13 mg+-kg'-d™'), and the model group and normal
control group were given intragastric administration of the same volume of distilled water. The treatment lasted
4 weeks, during the period blood pressure (SBP) was monitored weekly. At the end of the experiment, the serum
nitric oxide (NO) and angiotensin I (Ang I ) contents were measured, and the pathological changes of thoracic

aorta were observed by hematoxylin eosin staining (HE). Results (1) During the experiment, SBP in the model
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group was always higher than that in the normal control group (P <0.01) ; the SBP in various dose Oral Extract
groups and western medicine control group was reduced after intervention; compared with the model group, the
blood pressure in the middle—dose Oral Extract group was significantly decreased for 4 weeks of treatment (P <
0.01), and the high—dose group and western medicine control group had obvious antihypertensive effect for one
week of treatment (P <0.05). (2) Compared with the normal control group, the serum NO content in the model
group was significantly decreased, and Ang Il content was significantly increased (all P <0.05); compared with
the model group, the NO level was significantly increased, and the Ang Il level was significantly decreased in the
high—dose Oral Extract group (all P <0.05), and AngIl level was significantly decreased in the western medicine
control group (P <0.05). (3) HE staining results of thoracic aorta showed that morphological changes of thoracic
aorta in SHR rats were obviously seen, and the morphological changes of thoracic aorta in SHR rats could be
improved in the various dose Oral Extract groups and western medicine control group. Conclusion Peibuertian Oral
Extract has effects of reducing blood pressure and protecting blood vessels, which may be achieved by regulating
the levels of Ang Il and NO in blood.
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AR AR . DFFE R, A N B A0 A
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1L B 7K 2 R4 (renin—angiotensin system, RAS)J&
MNEFZRME . AR RS, EEKRER D
(angiotensin Il , Ang Il ) J& RAS Z 4t 3= 8 W
gy, RECE bR B SBT3 D R, (A K B I
B, M EHE—L TS, Ang A Bt & —Fh 45 1M
B, ReshESNE TR, sk
Ji& o A8 EE AR AR I Y 5 R RN D BE R AR U
EZ5 TEMURTERE . RIELL I RIEIE M
BB BEFE B, I T s I S K il A8 R A
ek, RYESZIEROIANE M4 AR 2 R
PET, 38 AR R s R 1) DR Bl fok A R I N

JEP R R E R 2, Wb Rk el
W,

VEZAETERW], 2578 [ R Y [R) I UL BB A AL
G A EAL, DRI A, AR A i i
RIS, FAh KRB A ISR E 3. 64
HJE, WA BRI TR0 T3 ~ 4.2 mmHg, &F
KR R 6.1 ~ 7.7 mmHg, FFBENS I =5 1L
WL RAEAR , WnRZ2: . BERR . REAE, R
HAE BT AHESE DL A KR i Hs K R
(spontaneous hypertension rat, SHR) i i 5% X} 4 ,
WS B b IR 3 T A P e 38 I A EE AL 1 O
PRI R B e il A8 (R4 i T BEAIL R,
FO5Im ARG e s PRy S R, BLF
WA RARE LT o

1 #H#HEHE

1.1 SEIEzh4  MEE 10 A8 SHR KR, 75159,
50 H, KRBT (383 +29)g, M4 FH bRt 4EidE Al Ae A
A, SR A HIES . SCXK (51)2016-0006;
[ 7 S BEPE WKY KRR, &%, 101, (K
(357 +32)g, HARZRERIRES AR,
1.2 FEXLWKFISME L NOKIRH &
BRAEWHANT); Ang I KR H & (EH
Enzo Biochem A F] ) 5 JR AR ZR L1 (HE) Y3 (I
Servicebio A H) ) o XH100 & 3 Jik it i 52 A% (b 52
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1.3 HYERHIE AN REHILER300g. %
221100 g. RIR150 g, JAHE150 g, FHIAR300 g
1250 g, HETF 150 g, FRE(150 g, KTS
150 g, ZR¥EMF100 g, LMLl g, —ERS50g, %
FH 150 g, FIH150 g, A4 150 g, B 60 g 55
AN, PIRAHEM P2, Rk OR
IR R B BRI R AL . K Bk 2Rk e
U124 h, MUKEOR3 Y, H4 3 KATRIR & J5 Wi
%200 mLZEAT, IATRSEIEAL BT L 300 g, ik
1200 g, ST IMAGBREERINCE . JE VbR (%
T4E) 150 mg/ i, HIATHI PG ARG T Re R A 254
BRI A=, it : BN8A157,

1.4 SHBEE%RHAHFE 50 HSHR K RIZA
HF, RABEDLEC MG K RBENL S, B
R, BHAL. . EREA, VHXRA, &
10 H. 10 H WKY KRBV IER WA, 7 A -
KB R AR LA 753K R S 300 &, By
ik, Wy ERIEAL: KA R X R 0.58
1.15, 346 g-kg'-d”', MEREHF =05, 1,
3%, ZERWKICHIES ; PIZG 0 IR . JEIlybia,
A 10.13 mg-kg ' -d™, ZBKECHIES ; BIA
. IEEX A HTHEERBEREBKEY . BXR
HEH LR, EZL4H,

1.5 2 E 30 Bk Y 45 IE (systolic blood pressure,
SBP)  Je [ e 2k B R EHLIEAT I, ARG
R EBUE T e MEd, RS Z RO
Uig, FTFERKIP IR IE AL, MRS T2 8
WKIEENE 2, dRSEh0TE 10 mmHg 2645 )5 S48 S,
BRI R, EE 3 ECEE.

1.6 MEMBZNO, Angll &8 KK 2454k
B 12h, H10 o/L I H 240 (30 mg/kg) 18 Jis 7R 5T
BRI B T TAE G, FIF IR B E &
Sk, MEEEUN ., T4 CHFFE 30 min 7302, B
(4°C, 3000 r/min, 15 min), fHEUMTE . R HH
PR A DR I 52 I Y NO 3, R FH WK G 3 WAL A
EIE IS Ang I &4

1.7 MBBMEFS W40 oL ZRPEEE S5
16 = Sl Bk 4 SV AL AL A AL, AR K
MLEATI K . 3B, TE R A 1 B 0
HIEER o WAL IS B ALY R AL B I ALS um
W, VRN TR, BRI 2K, HE

o, BT BB N TR, i, W]
Image— Pro Plus 6.0 % 4 I & Il 45 BE & & (wall
thickness, WT). % (luminal diameter, LD). 7
i J& B (media thickness, MT) . Ifil % & # i R
(wall cross— sectional area, WCSA) . 45 W& m 2
(luminal cross—sectional area, LCSA), DA EEJEN
FRH(WT/LD) | BERE A E (WCSA/LCSA) o
1.8 SEit7ik  RAISPSS 25.0 G-k T4
I3HT. AT BORHEL + AR 2E (v £ ) FOK,
ZH A HBCR FI R R 7 2200, HIEbeEe, Jr
22 H R LSD KR, J5 25455 K H] Dunnet " 1 45
Ko KIP<0.05F R EFAGITFE L.

2 %X

2.1 HHAKRSBPIERELE: L, B
4 SBP IR TIEH X IR, ZR A5 E X
(P<0.05), /@M EpimEdsr, TH 1~ 4 )
Jo, BT A N P2 0 R L P REFEAIC SBP, 5
BRI b, B IRA Al R E R, 2
SHGHEE L (P>0.05); SHERIA L, Bl
PRI AR 4R R, 2R A5 E X
(P<0.01), Byl mdl 57825 AR YT 1
R BRI R RO, 2R A S E L (P<
0.055( P < 0.01), {HFE Iyl dlinyr 25 3 A i
SBP R I8, HARSER LR 1,

2.2 HBHEKBRMFNO, Angll E2EE HIiEW
YRR g, BRI TS NO & TR, Angll &
w/IHE, ZRASIFEL(P<0.05), 5HRY
P, B 45 2 RV 26 BRZ A Il T NO 5
Pifi b, Horb EOGIRRIE AL vE 2 XTI A 22
S AE X (P>0.05), MEHFTR., @FlEH
AEH B EIRIMTE NO S (P<0.058P<0.01), 5
PR P, 8 7 4550 e 4 5 7 24 5% BB AL A 1L 7
Ang I SaIA TR, Hrb: L. ez
SRGIT#E L (P>0.05), 108 7R Edl vy
2%} R g B 2 T R0 Ang 1 25 £ (P < 0.05 5%
P<0.01), BARZERILZE2,

2.3 BAKXKRMESHERLER k42
JRER R BB T Wow . IE R R L I A P R e R
RS b, WA A Y, R U i - i
WLAR LG A, ANRIRAZ R/ INAH G ;BT A I 4 P e
ANGEEE, SRR N A0 YR, b B
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F1 SAXRKLEE(SBP)ER LR
Table 1 Comparison of SBP in various groups (x+s, mmHg)
20 51 B (H) JRIT 0 A 1BIT 1 1BYT 2 1RIT 3 A IRIT 4 A
1EH X R4 9 11153+ 1776 11022  16.05 116.89 + 9.44 113.78 +23.85 123.89 + 6.60
AL 7 192.74 £15.87%  184.14+10.59% 18257 45217 17743 +13.10°  175.43 +20.78"
BRI 9 200.94 +24.72 177.44 +31.38 155.33 + 33.65 163.67 + 36.98 162.67 = 36.89
ForhR Al 9 194.44 + 22.27 165.22 + 23.71 162.33 £ 29.23 169.11 £28.06  138.44 +26.84%
F e 9 188.26 + 26.38 148.44 £ 40.53% 13422 +37.25Y 15456 +33.00  123.78 + 17.32°
[LEpop k| 10 205.24 +33.18 140.90 +31.547  145.00 +26.03%  133.70 + 34.05”  127.60 + 13.66°
DP<0.05, @QP<0.01, HIEWXRALILE; BP<0.05, WP<0.01, @®P<0.001, SR LE

*2 FBAHAARMBF-FLAE(NO). mMEKK
Z1 (Angll ) &ELLE
Table 2 Comparison of serum NO and Ang Il contents

in rats of various groups (x+s)
215 FRAC(H) NO(mmol-L™) Ang II (ng -mL™")
1 HR R A 9 6.49 + 1.68 12.97 + 4.82
AL 7 3.81£0.707  22.86 +6.66"
BRI 9 8.71 +5.83 2273 +10.58
B 9 8.39+3.35%  20.70 +7.51
B 9 6.79 +1.25%  13.08 £3.21%
PUZR} R 10 5.81 £3.03 10.50 + 3.81¢

DOP <005, SIEFX WAL ; @P<0.05, @P<
0.01, SR AL

JE, WLEF 4 HES B L ZE AL, I A8 7 T AL 40 f v
A BRI, AR KN &2
100 g B R AR A B, R P AN SRR
RS R AT kD, JLER ZEHESIATS AT R TR AR B A
ZAL, AT WLAE MG 5 1 A T AR, (R
MM S, BAREE R LA 1,

ik 3 sh fk i & 9 AR AR AR . 5 IE R IR
B, BIRIZHWT. LD, MTHIEIE K, ZRH5T
RN (P<001), SHERH L, B K. b,
e R 2 PG 2% BRAL B WT, LD, WT/LD, MT
PR, 2R A gt L (P <0058 P <
0.01), HARZER IS,

ik 3 3 i i A AR AR AR . O W IR 4
B, REAIZH WCSA. LCSA Wk, ZR A5
RN (P<001), SHERIAE, B K. b,
T 7 B 2 I G 24 % PR 41 WCSA . LCSA. WCSA/
LCSA BRI/, 227 A 451 X (P <0.05 5
P<0.01), ARG,

e. BT AR

E1 RAKREHFERIEEE (HEZLE, % 200)

Figure 1 Comparison of pathological features of

thoracic aorta in various groups (HE staining, x 200)
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Table 3 Comparison of the changes in the diameter of thoracic aorta in each group (x+s)

215 WT(mm) LD(mm) WT/LD MT(mm)

AR R 0.150 0 +0.014 7 1.444 5 +0.098 8 0.104 7 +0.0159 0.130 0 + 0.008 9
TEEARIZA 0.2129 +0.027 3% 2.0455+0.124 8% 0.103 7 +0.007 8 0.197 3 +0.027 1%

B AR 0.163 6 £0.014 3" 1.806 8 = 0.095 1° 0.090 8 + 0.010 0° 0.151 1 £ 0.006 4°
B 0.166 3 = 0.007 1% 1.843 7 +0.158 4° 0.090 7 = 0.008 7° 0.152 8 = 0.008 4
BE A 0.159 4 = 0.009 7 1.8354 = 0.136 4? 0.086 9 = 0.001 9¥ 0.149 8 = 0.008 1¥
PUZGXT IR 0.168 5+ 0.015 6" 1.8390 +0.148 2% 0.091 6 +0.003 7% 0.158 6 + 0.020 4%

WT: HEJERE; LD: Ni2; MT: HRJEE. OP <005, @P <001, SIEFHXRALE; GOP<0.05, @P<0.01, 5

RRRIA HL A

F4 SAMEFFXOETRTRIEFRLR
Table 4 Comparison of changes of thoracic aorta

vascular area in each group (x+s)
bl WCSA (mm’) LCSA (mm’) WCSA/LCSA
ARG 24485401836  1.6954+02038 14507 +0.069 1
I 4.8575+0.6830"° 33350+04039” 1.45370.0366

FHEARA 3.6163£03099° 2.6005+02689° 1.39300.0463°
FHHRAEA 3.7855+0.5318% 2.7319£04447% 1.3897£0.0355°
HhHEAES 3.6878+0.5136" 2.6819+03851% 1.3758+0.0087°
PHLANIRAL 37663 £0.608 8% 2.6956+04323% 1.3973+0.0169°

WCSA: BB LCSA: &HmM, OP<0.01, 5
EE XTI LH; QP <0.05, @P<0.01, SHEEILH 1
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