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[ Abstract | Objective: To study the effect of Meicha protein on blood pressure and blood vessels of
spontaneously hypertensive rats (SHR) rats after continuous administration, and explore its mechanism. Method :
Totally 40 male SHR were randomly divided into model ( equal volume of distilled water) , positive control group
( compound Kendir leaves tablets, 50 mg+kg '), and low and high-dose Meicha protein groups (70, 140 mg-
kg™'). Each group was intragastrically administrated with drugs (10 mL-kg ') once in the morning and afternoon
for 7 weeks. The blood pressure at rat tail artery was measured before administration, and after administration once
a week. The blood and thoracic aorta were collected after the last administration to detect the content of nitric oxide
(NO) and endothelin-1 (ET-1) in the serum, and the mRNA expressions of endothelial nitric oxide synthase
(eNOS) , angiotensin converting enzyme (ACE), angiotensin I (Ang Il ), ¢-Myc, p27 and B cell lymphoma/
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leukemia-2 (Bcl-2) gene in the blood vessels. Result; Compared with model group, low and high-dose Meicha

protein groups can significantly decrease the blood pressure of SHR since the second week, increase the content of

NO, reduce the content of ET-1, inhibite the expressions of gene ¢-Myc, Bel-2 and ACE, and enhance the mRNA
expression of eNOS (P <0.05, P <0.01), but with no effect on p27 mRNA. Conclusion: Meicha protein has

significant antihypertensive and vascular-protective effects on SHR. The mechanism may be correlated with the

changes in the level of NO and ET-1 in the serum, and the expressions of gene c-Myc, Bel-2, ACE, Ang Il and

eNOS in the blood vessel.
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¥ (vascular remodeling, VR) ZEM 41 & 4, H g 3
Jok 5 4 1 Dy fi Y A S R LR A B R A
WF5E 2 B ves AR ZS T 3 3l Bk 25 4 o e (4] G 4 B
B JRE IS I AT 4 AN B L ] 39 A0 ) T RE S B S ki
a P ek P B AL, 14 S W LA BE ( vascular smooth
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P18 T 2 R PR 7 FH i 4t 3 9% /01 52 56 B A
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1.1 ¥ HEYE SHR,7 B, 45 (200 +20) ¢,
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BT, Ht 5 20140414 ) , N J2 -1 ( endothelin-1, ET-1)
it 10 G 5 W BRF I 5 ( ELISA) 50 & (€ [ Enzo 24
F) L 4t5 900-020A ) , AZfresh™ £ RNA /) 35 BUR,
H &, AZpolaris™ c¢DNA Jz # 51 % & , AZpolaris™
SEI 5O SE i B A i 5% X B (Real-time PCR)
Master Mix ( i M. Azanno 2 #], it 5 4 5 K
A0611014, A0610105, A1127110) ; — & 1k & & B
(eNOS) , M B 5k KL #e i (ACE) , M4 Bk R 1
(Ang 1), J5L8 L A (c-Myc) , p27 F1 B 4f Jfd ik &2
A/ FLLARG -2 (Bel-2) B | W T e S 5k (1 vt )
5o A PR w5 Hot Al 273500 1 S 43
1.3 {U&%F BP-98A BUFRETCAN M T (L stk R
TOABRA D) FAT04N B AL 5 KA (b5 M AUAS A
PR R, XH-B BYJie i ke f (V1750 Fedd B 97 H A7
FRA T ), RT-9600 A [ ) 4= 4k 43 BT 4% ( 3£ [ Rayto
2vw]) ,CRIG T AUAIG I & 3 250 AL ( H AR Hitachi 2%
) ,SW-CJ-1FD Bk i TAE 3 (95N 2 28 28 AR
ABRAT) ,TC-512 A%, 56-PCR(RT-PCR) A% ( 3£ [
Techen v %] ) , MyIQ %! Real-time PCR {% ( 25 [E {H 4
2w i A W (P2 Eppendorf 24 F]) o
2 FHiE
2.1 HREHMRE BCTRESR R, 80 H
G A LB PR CRHR R 1:5) , FIRE M 2 h,
T =20 C¥ . Mt URJ5 DEAT 40 i B BE (800 W, 180
s), mE 1 h MR N W, e 2% O AU I vk 4 2= 500
mL, 4% J5 8 000 r-min ' B .[» 20 min, B E 3 WA
Wit R B &= AR BLMR 3l 50% VL VE R . #f'E 12 h,
8 000 r-min "' B.0> 30 min, TTTEHY & BT K7
325 A (R AR X 231 BT 7 000 Da)24 h 7245 (BaCl,
FCRiBATE) , —40 CH+ 38 KEH .
2.2 pHS8Zy BT JEMEYE SHR 40 H 5
PEMRIFRE S d J5 , BENL S g 4 4, B4 10 2SR Re
TeA i F T AT I I B2k 3 S 452, 4
2 iy 2% 20 1] B Al i 5 00 B R 25 S k. R AR AR LK
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E R R R 4T 70,140 mg- kg B AS R A *1 PHEEPCRIMEIEARKE
:@—l , BH ‘I\i%éﬂ ( /Ejig %ﬁ % H_ ) éﬁéﬁ ?ﬂl % %:’ 50 mg - Table 1 Amplification gene PCR primers and amplified fragment

ke 'Lig KBUR 10 mLokg ™ BEMYL ig 4T 5B 0

ik, BREFMEFAAS R Egn7 S PR
L SRV 5 B 3% 1% I B 45 m- ke ip i Bactin I iF CGTTGACATCCGTAAAGACCTC 110
WS BRI L3 000 remin B0 15 min , B UL it TAGGAGCCAGGGCAGTAATCT

U E 3 kT — 80 °C 7 4 i . eNOS  [iif TGCCACCTGATCCTAACTTGC 98
2.3 K 4s AR Fiit CTCAATGTCGTGTAATCGGTCT

2.3.1 A MEWEE R B TC A0 i T I ACE L TCCACCGTTACCAGACAACTATCC 119
KEEsh kI &, 8 B KRMNE 3 &)k, L3 REFE T CTGCGTATTCGTTCCACAACACCT

BRIk e 2 E Angll  [i# AGCACGACTTCCTGACTTGGATAAA 245
2.3.2 [y NOLET-1 &z #%E NO iLH & Tl AGACTCTGTGGGCTGCTCCTCCTC

Ui I 5 25 BRI 22 G NO & i 5 4% 8 ET-1 ELISA i e-Mye [ AGGAAACGGCGAGAACAGTTGAA 176
) 6 U BH 5 25 TR %2 1L ET-1 & & T CCAGCCAAGGTTGTGAGGTTAGG

2.3.3  JUE eNOS,ACE, Ang Il , c-Mye, p27 Fil Bel-2 p27 1+ CAGACGTAAACAGCTCCGAA 120
mRNA 383k U F3h kAR AS , HTHC AT E | $2 F i CATTCAATGGAGTCAGCGAT

& RNA, 4T Real-time PCR. #5474 7 01y - BU2Z Bel2 [ % TTGAGTTCGGTGGGGTCAT 188

P 2 min 95 °C ;95 C A5 10 5,62 CiE k 30 5,72 C
FEAR 15 s, FHIZ 40 NEH ., S PCR 51 5
PR BRI 1, RJUARNE B mRNA - 3 &R

e 3.1 %} SHR Rk SBP Il JE f5 i 44 2510, %
2.4 Gt HT SR SPSS 19.0 %k X 52 56 % HARRMEETTH R 25 525 /5, W8 2 IR,
PTG 00 T B R L, & £5 ok, Z4100 B R AR UG = A9 o A RN A2 O A ORR R AR B R
FeAs R B J7 2000, LA P <0.05 ESas TFTHRUBMMTEAA KRR (P <0.01), bW 52 HE

Tt GGAGAAATCAAACAGAGGTCGC

ez Y, FHA R SHR KB EMEH . L3k 2,

*x2 BFEBQX SHR Ezhfk SBP M/EM M (2 +s5,n=10)

Table 2 Effect of Meicha protein on SBP value in SHR tail artery(x +s,n =10) mmHg
« BHE

415 Jf B2
/mg-kg 510 2R $3 54 55 F6 Ea|

Foi - 181.7 +8.5 191.1+7.8  204.810.6  205.5%4.6 206.2+7.6 206.8 £8.0  207.2 4.1 207.5 £6.5

EXREA 70 186.9 +16. 1 189.2+7.9  186.85.5%  185.7£6.9% 183.0+10.5%  183.2+5.0% 181.8+3.5% 180.9 3.6
140 185.7 +14.1 188.1+5.7 184.2+4.2%  182.2+6.0% 182.0+4.9% 182.4 +4.1%  181.3 £2.9% 180.5 +3.6%

X 50 182.1+5.2 189.5+7.4 182.8+7.5%)  184.5+8.2%) 183.3 7.4 182.4 £5.8%)  182.2£3.9% 181.2+3.9%

T EBRY D P <0.05,2P <0.01(£3~5[);1 mmHg=0. 133 kPa,

3.2 Xf SHR [fiLiE # NO Ml ET-1 /KSR S5 #3 BFEEAYM SHR M7% NO 1 ET-1 5K F R (3 +5)
}Piugﬂ ttiﬁ %$EE1EE %%U%gﬂ%ngﬁy %E%H—gﬂ Table 3  Effect of Meicha protein on levels of NO and ET-1 in
KB NO K B | T 5 (P <0.05,P <0.01) , g 25  Sorum ofSHRGr=o)

A e ) 2 R 5 A R 2R B ET-1 K - it » .
21531 Jmeka-l " NO/pmol - L ET-1/ng-L

WETH, Z5AH5 %8 L (P<0.05,P<0.01), gke

33, 15 - 10 17.45+3.38  138.87 +10.83

3.3 X SHR g =5 kh eNOS,ACE, Ang I mRNA HAREN 70 9 30.09 +4.68" 94.27 +13.10?

FK M MR 2 L S 2R EAIG 8 1409 38.33:8.53 116.2228.67"

YIRS ACE mRNA 9323k (P <0.01) , 2% BB AR 50 10 24.69 £6.47" 97.15 +12.07%
- 118 -




522 B4 23 M)
2016 4F 12 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22 ,No. 23
Dec. ,2016

R R 2R T B A R R 4 RE T 1 o
Ang [l mRNA (3L (P <0.05,P <0.01) , % 454K
5 7 i fE B 2 E eNOS mRNA fy % ik (P <
0.05) , 1M %5 < & F K] 5 X eNOS mRNA #9315 6
AR, Wk 4.

x4 EFXEGX SHR KIE 3Bk eNOS,ACE #1 Ang I mRNA
REWMFM (2 £5,0=5)

Table 4 Effect of Meicha protein on mRNA expression of eNOS,
ACE and Ang 1l in thoracic aorta of SHR(x £s,n=5)

2| 5
287 Al ., eNOS ACE Angll
/mg-kg
(8 - 1.02£0.22 1.06+0.37 1.03 +0.26
HREN 70 1.64 £0.64 0.17 £0.07% 0.65 +0.26"

140 2.04 £0.48" 0.17 £0.05% 0.45 £0. 17%

R X a0 50 2.66 £0.34% 0.74 £0.21" 0.60 £0. 15%

3.4 %f SHR Ji§ £ 3k c-Myc, p27, Bcl-2 mRNA
FIRMEE I SRR L, S AR R A A
c-Myc mRNA ({54 B 8 9 &4 H (P <0.05) ,
B 2% 4 PR 1 R0 5 B A R 7 X e-Mye mRNA 1)
IR VA W R AER] B 288 PG R AN Bel-
2 mRNA (1) 2 35 2% 4 B & 19 40 1 4 (P <0.05,
P <0.01) M4 J7 % A5 bk R % H 3R 3k oK s W
A S, 5207 2 A BR 7 X p27 mRNA Rk &
FHRIEIEAE R (P <0.01) , 1 85 2% &5 P e 77 4 )
X HRIXBAME ., WS,

%5 BHEEAX SHR WEFHRB S c-Myc, p27 f Bel2 mRNA %
EHHIE (x ts,n=5)

Table 5 Effect of Meicha protein on mRNA expression of c-Myc,
p27 and Bel-2 in thoracic aorta of SHR(x +s,n=5)

241 5] /m;”f . eMye 027 Bel-2

LA - 1.05+0.34 1.04+0.31 1.04 +0.28

EEEN 70 0.86+0.19 1.68=0.73 0.56 +0.30"
140 0.62+0.25" 1.42+0.53  0.37 0. 13%

0.82+0.34 2.13+0.86% 1.03 £0.37

4 i

o ML s PR L, S AR T i A 4
FY T RE S, 3K M BCAE B — R B AH ¢ LA I PR W)
JoE A A A e R IR DG . NO R ET-1 2 2 Bl ey aff
BN A1 H (vascular endothelialcen, VEC ) B il i)
TR ILAE 5K W T, B TR M P R K AL
10 FH oK 3o 4 9 R D BE . BRI, NO A
A Z P Ay DI RE , AT S LA s st 1 o DL

B AN P9 Rz 40 6 f) 94 5 A 40 S ET-1 2 — R AR
SER (1 I WA 45 DT A R O T 9 UL g R i
MmAmMEM" . AR RR, 2FEEEATHE,
SHR K Bl Fe BEAIG , 13 o NO By & &= B W e 1
ET-1 89 1 00 W S8 F W, 2 W 45 25 28 (1 A R R A
J 33 i VR I AT RE A5 DG 3E 3k B 4% NO A ET-1 K,
5% 0 I 45 4 R D BE A O o

A I T R i 5 R TR He AR A T i A D
ACE 5 F U a1k 17q3 X, ACE &0 Ang 1554k %
Ang T #9565 , BE 0% 0 7 20 22 00K, DA TG 348 i i
K ) A 100 S W LR g A s @A SE G IE
W] eNOS J R i 5 /s B 55 5 85 I I 457 79 B 2 g
B A, FLAZ 450 0 1L 45 52 R 7T LA 3T eNOS 3 K #% B
ke, eNOS fefg 4R % £ NO, T NO 7E 9 3K
LA, 245 34 0L B A 750 1400 76 0 5 S e UL 40 o 494
DI B R, DI R R, A E AR
W10 SHR g £ 3 bk ACE il Ang 1T 3£ PR 5=
i, FL i A R 25 4R A RE WD AR P eNOS SR Y
ik, BREH AT SHR B0 E , EAE AL E T
A 5 G - A TN A 9 5 4813 NO & B4 i, Ang
I 4 T W, AT 8 SHR (9 16 48 5 3k , 4 74 1 % F-
T L0 i Py 48 BT, I A I A REAL R A A K

TE 5 0T A5 B0 A b by T O T 9 UL 4R
(VSMC) B8 5t 15 8 T 5 4 9l i 98, 28 % 45 3 50
R S B M0 AR RO R A A TR
VSMC S 35 WL 5 1 Bax %k 38005 2K B 4L
i K & % 2 2 11 il -3 ( Caspase-3) J T Bel-2 9 %
AR GRkiE R R IR EEN AT R
oz — Bel2 Z R AR 1%k 72 1 6 Hl i 5 D
F A ERET A EEER . AR, 25
R AT HUG, SHR §g 3 3 Ik F ¥ 140 i Bel-2
mRNA 2 3k W 5 Bl 10 i1, 2 W9 %5 2% & (1 fiE 1% S SHR
it =5 30 Ik S 9 LR B 8 T, I T R A 3% i 72 0 4
2 ML R 2 3 2l kR S 9 LA B B R B AR SE R
WK IR 25 2 1 80 T LR SHR g 35 3 ik 7 1
I c-Mye &R e ikt B WK S5 o e-Mye 5L 5 A
(93 S VSMC 3B (9 1 8 0 2% 22 — | HL S e 3k
A8 - 9 UL i 494 B 6 P T R RN 92 3% 445 SR R R
P 2% 8 [ 0] 3 A c-Myce % D93 1A 0K BH T SHR
W 3 30 Ik 1M 5 S UL F 54 B R , A T o i A
A,

Zx bR IR B 2SR R BRI R R A O X
LA A B4 T, FEHL 5 98 4% i v o NO il ET-1
(97K F, il ACE, Ang I ,Bel-2 Fl c-Mye J£ K {2

119 -



55 22 %55 23 1] FEXEFFFRE Vol. 22, No. 23

2016 4 12 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2016
it eNOS R i F£ Ik [ 9] JRFH,EERE, ZABR. JoUR M IR 5 N & I &
[ 5% ] B NO/NOS (ET (25 16 [ 3] 1 [l BE 2 2 2
DU] THYELr, X0, 250, 6. 2 35 AR SR 8 o K B 2006,23(1) :35-39.
M4 2 S M [ J]. B 24, 2015, 46 (13) [10] 2%, 46, mE A KRBTSR [T]. KK E
1954-1957. #5115k ,2010,7(13) :1391-1393.
(2] gk WU IR, [ RMEIE AR E (1] HOARIS R L 5 o i 0 -1 3 R A BF
B KA S5 R T T 1 2 (D] AR o TR FLlI] ARG R, 2010,4(14) :17-18.
£ ,2000,17(1) :66-70. [12] LiY F,Zhu X M, Liu F,et al. Angiotensin-converting
[3] Wb BEELIT2H. HAFIIRYT & MR 50 4] enzyme ( ACE ) gene insertion/deletion polymorphism
FPROWER )], R 2558, 1978 ,4(8) :36. and ACE inhibitor-related cough: a meta-analysis [ J].
(4] FEGE,HER V. BRI B[] PLoS One, 2012, 7(6) : 37396.
2541 ,2006,29(12) :1130-1131. [13] Huang P L, Huang Z, Mashimo H, et al. Hypertension
[ 5] JHEEBMA, ™% M. HeA 82 i i o5t S AL 1E in mice lacking the gene for endothelial nitric oxide
FABFSE[T]. v E 250 ,2006,9(8) :716-718. synthase [ J]. Nature,1995,377(21) ; 239-242.
[ 6] WRWar,mbBa SRS, 2. BERLEMIEHEIE[T]. [14] Kockx M M, Knaapen M W. The role of apoptosis in
FART=W 38 5 HF % ,2013,25(2) :245-248. vascular disease [ J]. J Pathol, 2000, 190 (3 ):
(7] BB B AR N S A 267-280.
SER R M [J]. b E & E 2 4 R, 2010, 20 [15] #MLE FF4ci, R, & B E Dot B A%
(10) .74, L e B0 = 30 KV 38 UL 40 0 6 B
[ 8] FHeLr, W, HSeH, S 2 B R U A CJ]. o[ 2538 230 i, 201,27 (7) :925-929.
BRI AR [ D). KR W 58 5 0T Kk, 2014, 26 [EEHRE Fkik]
(6): 838-842.

XD IT K R E SE I 7 I F 2 KD

(hrESR AR M E R ELE R 8, b Ed s P EPER R TR T E ¥ ARAY . AT
BT 1995 4E 10 A, FE R B HAFEE ML Ie T =00 20 S H IR S % A AR 2 E
R BB IZ IR T BEAL R ARG LR AR SE . BRI CSCD SR P T rb SO0 T BB A0 B T RCCSE A [5 24 AR B T 4
AT A% O A T 38 ) P 2 S ) e T IR A ) 5 BT A o 0 vl I 24 000 75 40 ) v R 2 R R TR 75 40

AF 2 H P16 F- 4,234 51, 4 TS 1SSN1005-9903 ; CN11-3495/R . & 4128 fit 35 JC, 4 4F 840 Jt. HWNAMAF KAT,
L P A i R T AT R I B R AT R R AR 2407 A b B AL T 3R 4R WAL A R R I B AT L AR SM4655, 3R il
VI o 1 I W A A ) S R 0 stk AU T AR KR BT RN 16 S W A (b TS O R 2 2 k) g R
#, HB 2% 100700, Tel; (010) 84076882, E-mail ; syfjx_2010@ 188. com, f 4il- : www. syfjxzz. com ,

- 120 -





