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[ Abstract] Objective: To investigate the action mechanism of Dihuang Yinzi on hypertension progress of
spontaneously hypertensive rats (SHR) , and understand the role of endothelial function recovery by Dihuang Yinzi.
Method : Fifty-four male SHR were divided into three groups: the control; Dihuang Yinzi treatment; and captoril
treatment. Dihuang Yinzi (crude drug 15.9 g+kg™'-d ") and captoril (3.375 g-kg '+d™") were treated from wk
7 to wk 24 (wk =week) through gavage. The drug effect was observed at wk 18 and wk 24 during the treatments
and 8 wk (wk32) after treatment. Experiments including the blood pressure by arterial carotis cannula; the
concentration of NO, by Griess; the Ach-dependent relaxation of mesenteric rings by isometric tension change; and

the mRNA expressions of 1L-1,IL-6, TNF-a and iNOS of aorta tissue by real time PCR. Result: Dihuang Yinzi
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significantly reduced blood pressure at wk18, and increased Ach-dependent relaxation of mesenteric rings and the
NO, concentration in serum at wk18 and wk24. The mRNA expression of IL-1, IL-6, TNF-a and iNOS was
markedly inhibited by the herb formula. Although captopril showed stronger anti-hypertensive effect, which could
not extended after drug withdraw. In addition, the beta blocker did not enhance Ach-dependent vasodilation.
NO, levels in serum and IL-1, IL-6 expression of aorta tissue were increased by captopril, while iNOS and TNF-«
were inhibited at wk 24. Conclusion: Dihuang Yinzi showed anti-hypertensive effect with enhanced endothelium-

dependent vasodilation in mesenteric artery and increased NO, concentration in serum. Furthermore, the herb

formula also exerted anti-inflammatory effect by decreasing IL-1, IL-6, TNF-a and iNOS expression.

[ Key words ]
rat (SHR) ; real-time PCR

WK T A CEFAE) ", Rg ]
B 94 R 750 25 0L B9 25 07 . T 2 BT 5
W, b 95 K T S R 0 JUL e o A R op— 44k
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Z B fH 5% ( Acetylcholine, Ach ), Phenylephrine
(PE) ,Forskolin( FSK) ¥l - Sigma /¥ 7], NaCl 2570
BLK A 34 4 [ 7= 40 #r 26, RT 357 & ( BioDev RT-
PCR kit, MBI, 57 Fi %5 , Lot 00038389 , 52 I 4% Y & 1
If & (Real Master Mix, KA A AL B A BR 2 A,
Lot#18223) ,
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SPECTRAMAX 190 i £ I & i #5 {X ( Molecular
Devices, f& [ ) , PowerLab Il & 3h fE M € & 4t ( AD
Instruments 2 &), R FIE ) , PCR $7 39 4Y ( Biometra
N HE] R ) |, Rotor-6000 (FEH A FR A F] L, A ) o
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2.3 BRI REEKEF RIS S H KRR
18,24 ,32 RS FE J5 , 53 5 I F B b 3l Bk & Krebs-
Henseleit (K-H) T /E# (mmol-L~"; NaCl 118, KClI
4.7 ,KH,PO, 1.2 MgCl, 1.2 ,NaHCO, 25,CaCl, 2. 5,
Glucose 11, pH7.4) v 3 B i 4 & BBl 240 8L, 6
R E SRS AL 3 mm A2 A7 I AE BR . Bk gk B A
WA E T 5 mL AR R 37 °C1E IR IR P A
AR W FE A 95% 0, F1 5% CO, IR &Sk, M5 7
— i B TG, o — ik e Ae A, 46 T A
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FEV B Ach (107°,107%,1077,107°,10° mol -
L) W EE i 4 B Ach i A B &F 5K 1% B, LA FSK
10 7% mol - L ™" By &7 5K 72 BE 1 Ky 100% &F 7Kk , # & Ach
10 mol - L™ ¥R R EF K E LS A2 S Al
(R T Bl M 22 S, HI T o8 B2 ) R

2.4 Griess JE M NO, W KRR LKZ
B1(40 mg-kg ') BREE)S , I £ Sh K EBUIM 2 10 mL,
3000 r-min~' B0 10 min, B F 3 W B R 0 W,
—80C -1 & . BUkEM: 0.4 mL, ip A 0.1 mL
Griess 3 i N 10 min J5,540 nm % < 20 I 5 W6
JEA, G5 pmol L™ IR, Griess ikl 1% Y
T e A 0. 1% A 2% &0 — e — 3h iR #h 5 (R BUIR & i
Ao

2.5 Real-time PCR K3 Kk4141%) 50 mg, it A
1 mL Trizol {57 $2 B RNA, AT F] RNA (1 A, /AL 1
76 1.8 ~2.0 Z i), fii Jf] BioDev RT-PCRkit #f 47 f&
Bz cDNA &%, 2580 42 °C 2 h,95 °C 5 min, RT =
P -20 CI%-7F, W #E GenBank Hr B-actin, IL-1,
IL-6 , TNF-«, fl iNOS ()5 [H 7 51 % 3 F A0 W 51 4, 43
Wk B-actin % :5'-AGA TGA CCC AGA TCA TGT
TTG AGA-3', F iif: 5'-ACC AGA GGC ATA CAG
GGA CAA-3";IL-1 ["}i#:5'-CAC CTC TCA AGC AGA
GCA CAG-3', Fiit:5'-GGG TTC CAT GGT GAA GTC
AAC-3";IL-6 [ J{#:5'-TCC TAC CCC AAC TTC CAA
TGC TC-3", FW##:5'-TTG GAT GGT CTT GGT CCT
TAG CC-3"; TNF-a | i#:5-CCA GGA GAA AGT
CAG CCT CCT-3";5'-TCA TAC CAG GGC TTG AGC
TCA-3';iNOS [ Ji%: 5'-ATC CCG AAA CGC TAC
ACTT-3", F#:5'-CGG CTG GAC TTC TCA CTC-3'
SERF PG B PCR b AR AR U8 A0 & kA7, R
N A AR 295 C FiAEPE 15 min, 1 DMEH ;95 C 15
s, 60 C 20 5,72 °C 30 s, 40 PG, 2 6% f# iih
2. SemPE s PCR 45 R W 98Ot & & 40 Hr il A 3k

L5 H I L R R BRI R B Ce A, 2 IESCHRE: Cr
(B Al A AR A 5, 25 D] 6 38 1 SR ) S 30 2/ X6 R4
=2 " MUFEAT IR, Hoh AACH = (Gt BB - Cr %t
By = (Ct HIY = Ct XFHR) w0 §7 I PCR 729
(] FsF 2 A7 Bt i AR 05 JC P K XT 7 ) 1 A A A 53 AT
2.6 Kr¥EAbFE BRI LA x £ FoR,SPSS 11.0 %%
AL ¢ K et ot . P <0.05 HEi2EE L.

3 #R

3.1 MiE KX SHR LAY &M 4% 52 56 1
(], JC A BLRE Bl ik i F i 2R e S B A I R R
Ak, 18,24 F1 32 Ji % Ak 3B 35 B ok 475 A 0 A il
JEZER N 1, 451 SR KI5 A 3 BT SHR i
JE(P <0.01,18,24 Jali#) , Hi e ik ¥ i ZFEAL 18 J&
% SHR Ifil £ (P <0.05) ,24 F#mt 5 SHR 25 1%
W AT E WA R YR

R1 WMERXRFEHAREHE SHR MEMFME (v +5,n=6) mmHg
) il
45 18 J& i 24 Ji 32 JEik
/g}kg’l'd’]
EH - 114,24 £19.42%) 11708 £19.09%)  91.57 £15.82%
o8 - 209.17 £5.00 210.54 £11.30  205.48 £17.51
FHLF 3.375 156.55 £36.07%)  186.99 £8.00%)  196.42£19.35
wEKT 159 174,11 £12.65") 203.11£10.20 197.89 £ 11.12

T SRSB4 ) P <0.05,” P<0.01(K2~4[f),
3.2 bR X SHR B K7 & R 3 ki ok D) g
foszm 18 JE I i M BEIR - 2 &R B B B Bk Ach
He R VR FE I A &7 5K BE 55 SHR =5 U4 LU AT o 3% 22
S (BT A) 24 JE e &1 (181 1 B),32 ik
(f525 8 JiJm ) i )R F AR T SHR = [ (Bl 1 C) i
B b ¥ PR 7 BE B35 ok 3% SHR i & B B 3h bk iy 9 0k
e MHEAIE 2 R, RIGE R AL 18,
24,32 JH#E 3 ASmE] S SHR iz £ L 3l bk 1) &F 5K
Thee 3o o & U EH (1) o
3.3 HiEIRF AT NO, WKER i  18,24,32
Ji#% SHR IML{E NO, Wk JE B 2% m T WKY ; Hb i Ik +

100

100 100 2
80 80 80
£ = 60
b 60 m 60
g 40 %‘2 40 40 2
20 20 20
0 i 8 1 1 1 ¥ 0 1 1 1 1 1 O
9 8 I 6 5 9 8 T 6 5 9 8 7 6 -5
Ach/logmol-L"! Ach/logmol-L" Ach/logmol-L"!
A B C
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FIRAEE A B 2 % TH & SHR i NO, JKF, {5
MBI L. k2,
£2 WERTFXMA NOT REMBM (v £5,1=6)

bk J]fll‘}%NOZ’/;LmOLL"
4151 o
/g-kg ™ +d 18 Ja it 24 JE% 32 i
ZEH - 1.290 £0. 134" 1.133 £0.061% 1.212 £0. 193"
7 - 1.655 +0.085  1.600 £0.086  1.779 0. 081
FALEF 3.375 1,748 +0.046  2.749 £0.024% 1.427 0. 162

2.472 £0.134" 3.656 +0.061>) 1.533 +0.193

4 iy PR Bl bk 4 2R ST TR 3 DR 3R 0K Y B2 T

£33 WERFXIL-1,IL-6, EE K

A LA 5 S %0, 18,24 132 A SHR 3h k4
20 1IL-1 F1 IL-6 , TNF-o 1 INOS( 3 4) ) mRNA ik
¥ie T WKY, H2F R, Rk n B,
BOUK T BB W E ] 18 Fn 24 S iy 3% U B R RE T
mRNA 383k 5 25 5 AR A BE 4 +F . R 4685 I 20
18 Jul s if 2 4E N 7~ 1) mRNA K3k 5 SHR &= H4
5,24 IR TNF-o F1iINOS 3235 i 2 4K,
{HULES TL-1 F IL-6 2235 W2 Fh i 15 25 )5 45 IR 3%
kAR SHR, $2 78 b 80k 740 il 3l ik 4 8 52
i R~ 2R 38 AR O T R 4B .

GFME (x £5,n=6)

, H B IL-1 mRNA 33ik/ct IL-6 mRNA Zik/ct

i /gekgTled ! 18 J i 24 A 32 Ak 18 JEl it 24 32 i
Z=H - 0.293 £0.051%  0.677 £0.055%  1.408 +0.020%  0.284 +0.072%  0.826 +0.077>)  1.057 +0.010%
Y - 0. 458 +0. 052 1.562 +0. 130 3.623 0. 325 0. 642 +0. 073 2.260 +0. 445 2.055 +0. 355
R 46 3% F1) 3.375 0.487 £0.018 2.360 £0.163%  0.595 £0.049%  0.773 +0. 104 4.906 =0.261%  0.520 £0.020%
Hb B KT 15.9 0.306 £0.022"  0.748 +0.014>  2.246 +0.070%)  0.674 =0. 033 1.366 £0.195%  1.223 0. 044%

F4 HERFIEHKAL R TNF-o,iNOS EERIER M (2 =5)

, B TNF-o mRNA Fik/ct iNOS mRNA Fik/ct

A /grkg ted ! 18 J&] i 24 JH it 32 JEiE 18 JA i 24 JH i 32 JH i
2 - 0. 1803 £0.010% 0.3005 =0. 032> 0.9483 =0.010% 0.284 +0.003%  1.684 +0.333%  1.292 =0. 269
A - 0.3680 0. 065  0.5883 £0.031  2.0056 £0.330  0.642 +0.014 4.084 +0.049 3.311 0. 401
o3 H 3.375 0.3093 £0.027  0.2400 =0.035% 0.3221 =0. 034> 0.773 +0.034 1.363 £0. 1587 0.341 0. 023%
b KT 15.9 0.1711 £0.014"  0.3897 0. 0122 1.0981 =0. 065> 0. 674 +0.008 0.812 £0.067%  1.502 +0.366%
4 itig BLAanfal , A8 R ) I R AN [R] 75 245 i) 303 9 AR A o 58

LA PN B ) R e 0 2 v L A58 0 1L A8 0 4
MBI 2 — . KREM IRV SHR HLIA N
P LAE DA B2 0 RE Bt sk, L 2 4 % 78R o A% ™
a3 R IAE Ach YR B AR i VE AT 5K 3 AE (4
BEAR " o A ST S B B UK T MR AR R
FEH A, B BE 035 2GR SHR i R L 3 ik 9 Bz
THRE . 7 vh PG 24 76 B A 1t R 5 T AT g H A A TR Y
VEFIBLA , B35 PN B D RE AT AE 2 b 85 2R 7~ 1 B 1l
FEBR DL 2 — o ARPFFEMEoR T P v 25 12 Bl
PN B2 Dy RE AN A it s 75 T A S [ A #, O il R R Y
GHRA G 0B EANR T N Bz D RE B A5 1 0 4R
P

SCH A K B, M B AR T A4 2 ) Il & R L 8 ik
Y T 5K BE R R AR, L =K T SHR =S 4, N
B 7 B G AL, T 48 M) B 9RO BE B0 TN B
TIRE, FE 25 e ok R BOLIIRE B AL . AWE5E E YOl
KRRy E 2 e RN O RE R AL Bl LR AR

155285 B S BUIR OL , TR T EE— P AT
NO % B & — A1 IR 1 52 7V 431 , LA 48 IR
BE AR KR NO 5SBEAME T (0, )48, 4
13 48 AL T2 iR AR (ONOO-) |, % ONOO- ) 46 31 7] 18
— R _E T W MR A NO K. fHJE ONOO-&
— Rl AL, W 5 1 S WL SR A R I R 1 A
b, B AE SHR % FLR 25 F (9 1 3 ONOO-7K - 5]
JEE R T NO & i sl & N K Sh g, i J 1 T
S WAL B 48 IR 25 0 7 R . A SR 45 L R
SHR [il7§ NO, & & W & & T WKY, 5 SCHR i A8
FE AW A I NO, ¥ T, 5 M P e 3
et U0 3 A OGP . Rt SHR 5 BER 48 F 9 10
W NO, K58 35 fe S REAE 0 V4 I8 B I Big 78 1K 1
AR A T TR
o i R4 07 S80S 1L TP 955 1 A7 2 0 R P
YIRERERS R E I E SR AR B &, M
WK S B Bk 4E 41 L1, 106, TNF-o il iNOS
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) mRNA KI5, 1R 6% A il TNF-o, iNOS 3R 35
(Y ] B3 T TL-1 R TL-6 B3R5k . 4R 5 b 3 IR
TAALE , R FEE A B AN 1A B S AE SN, % R
SE SIS A P AT S RS RE A LA N B 2D
Al M ML IR Tt SHR I P9 B2 T g A 18 2 AE
FHAT A 55 FE B0 ORI AR S A K

vy LS g e S 7R ) 52 2R M i B R OB R
GLPE (A I Al 28 R SAE 4F 22 A 5 T [
TE R B 5 5T /Y R 245 52 05 BEUE R T BEME RN 1Y
WA B — 22 . P, 255 05k
3 SHR = ML s 2E A2 o P B2 D B AL Al A 480
KR —MERNRGES R, AR B R T kT
3 SHR A B2 I3 RE J7 ThT ) % A 1L 35 0 - 4835 A1)
FEB) 2 AR T, Sl R & BT 285, T ia 25 5 iR 7 4R
P BTG . (B, 2 X N B D RE R 12 A 9T 5
JEE R T UPLE S0 5 A B HARE SRR Z 5 U Kk
HHSC B ZASHLH] W], ik 75 2 HIRADFIE
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