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[ Abstract ]
on blood pressure in spontaneous hypertension rat (SHR). Method: The male SHR of 13 weeks old were randomly

Objective; To investigate the regulating effect and mechanism of the Tibet Rhodiola crenulata

divided into five groups: SHR control group (0.5% CMC), the high, middle, low dosage group of the R.
Crenulata (crude drug 1.08, 0.27, 0.068 g-kg ' +d™") and captopril group (0.015 g-kg™'-d™").
male Wistar-kyoto rats ( WKY ) were served as normal group (0.5% CMC). Different dose of Tibet R.

Twelve

Crenulata were administrated daily via gavage for 4 weeks. Systolic blood pressure ( SBP) were measured
respectively by tail-cuff technique before therapy, at the time after a single ig administration of Tibet R. Crenulata
and at the time after amultiple ig adiministration. At end of the experiment, blood lipid parameters, the content of
nitric oxide (NO), the activity of superoxide dismutase (SOD) were also detected and the ratios of left ventricle
wet weight/body weigh left ventricutar mass index (LVMI) were calculated. Result: The SBP level of SHR in R.
crenulata treatment groups was depressed notably (P <0.05-P <0.01), nevertheless the SBP level of SHR of
model group was increased obviously comparing with normal group (P < 0.01) at the time after a single ig
administration of R. crenulata for 12 h and at the time after amultiple ig adiministration of Tibet R. Crenulata for 4
weeks. Compare with model group. The level of LDL-C was decreased significantly (P < 0.05-P <0.01) in
Rhodiola treatment groups. The level of HDL-C was obviously increased and the level of FFA was decreased
significantly. The level of TC was decreased (P <0.05) in low-dose group of R. crenulata. The content of NO
were increased significantly in high-dose and middle-dose group of R. Crenulata. The activity of SOD were
increased significantly (P < 0.05-P < 0.01) in high-dose and low-dose group of R. Crenulata. LVMI were
decreased significantly in R. Crenulata treatment groups. Conclusion; The hypotensive function of R. crenulata
was significantly in SHR. Its mechanism may modulate the lipid metabolism, increase the content of NO, enhance
the activity of SOD and improve left ventricular hypertrophy.

[ Key words | Tibet Rhodiola crenulata; spontaneously hypertensive rats; NO; SOD
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S JIUMSCAR T, T sk JUL B e 4 T8 AR T 34 3 ik
PR o A S0 30 R A & HE W R kR
(SHR) , i o WL 22 8 25 £1 5 K % SHR i [, 1fL 375 I
g —E LA (NO) & i S AL W) B AL B (SOD) i
M K A0 2 o e A8 L (LV W) 1 52 R 80 G o s AR
FHBLH SO0 B2 8% B /Y 2, S ik — 2B 0F 58 T & M)
ML s RS %,

1

L1 Y A 13 JHi 0 SHR, #EM:, R 220 ~
250 g ARHHPEUINT R R BL(WKY ) 12 H 13 Ji i,
A Ry TE G IR W 1 b 5 2 58 R 4 S5 B W B R A
MR, 36 # kS SCXK(51)2006-0009

1.2 259 Kl 24 41 5t K Rhodiola crenulata

(Hook. f. et Thoms. ) H. Ohba P4 jik &5 1F jik 25 & 7 &
R W) $2 it 4t 5 20101101-C, 25 JJ L T 2 4R AR
ZECERUR R CRLE S BRI AR SREBUROA T, B
e E SR 2,554 ¢ RILE A (RSt 2547
FRZS | A2 7, 41645 20100501 ), IH [ % ( TC) 857 &
(it 201004 ), H i = B (TG ) ik # & (it =
201005) , fik % B2 J§ & B (LDL-C) il ) & (4t 5
201004) , i % g 45 1 (HDL-C) X7 & (4t =
201005) , rfr A= b 45 A= ) Bl 5B 0y A7 BR 28 W) 42 it
NO & # & (1t 5 20100613 ), SOD ik 7| & (#t 5
20100403 ) , Fg 5 2 %A 9 T REBF O 4R kL U S
JE W7 AR (FFA) 350 & (445 20100601 ) H A< bk X 2>
LRt

1.3 fU&F  BP-98A KRl s 4% ( H A< 3k e A=
YRGB ) 7020 #9 4 H 3h AL B A (H A
H 2 A W), LDZ5-2 K3 [ 3l 7 25 .0 AL (b 50 5t 57
B0 LA Al ), STATFAX 2100 4 H 3 i #5 X
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(Awareness TeChnology InC. USA) ,300 %l 5 zfj 4 HDL-C, LDL-C ; 5% F XUt 32 .0 15 il B¢ G 38 W f) 52 56
a3 BT A (fap 22 BB 2 W) ) L JA1003 5 HE 5 K7 (- (ELISA) # FFA £ 5 5 >R FH A R A i i 2 Aoz ) i,

AR B R A BRA A o 15 NO 5 i 5 B I S Al il 2k 4G 00 8 41 0y 15 1k i
2 AHiEk (SOD) itk Zeba Bl g - 4525 4 Jl e AR IR T

2.1 I3l B 5 RNIL R W E IR R BRI (BW), JBR e J 20 3o T i 1) BB JUE , A B 28 0K oo 5%
A (37 £1) COUR G NI, FE SIS E N E i, WA T, i S 8 b s L0 H 0 B R
R Wi i o T xS 0 A s R il SR I 1 ik, L5 45, B A 0 2 0 88 B BRI O (LA
B2 JA R BRI PR IR AR E SRR SHR BEAL )RR ) MR O e 0 & B (LVM) 358 70 0 &

Oy S A BIBERUXT IR (0. 5% CMC) 25205k SAE % (LVMI) = LVM /BW, {76 .0 % L 8 1Y
AR R A (% AR 25 R O 108, 0,27, fEh5 o
0.068 g-kg ™ '=d ™), FHHE X BE4L R AL A (0.015 2.3 Zil ik RJH SPSS 110 4R #4758 3t

grkg o d ), W WKY IE I E X IR 4L(0.5%  SEAME RG] & s Foon, 410 AR T E R )y
CMC) ,ig (AR 10 mL-kg ™", MARREAE 1 208, P<0.05 F4I2%E L,

W It HARE R E RS 2im. Bk ighzh)a, M 3 £R

WA 1,3,6,12 h I K iESE 4 J ig 4525, 3.1 HURZGZ5 X SHR R 3 Bk i R i g L
BRI, B ORI S Rl R BOEE . A4 R B 2 T WKY 44 (P <0.01) 5 87 HE IR it
2.2 HEARRESKEWN B4 5 Ehvitge LR, 3 AR AE 4 2 12 h Y4 R B i
12 h, FRIKE (BW ) , 7K G S BRI, 16 32 3h ik B, (P<0.05,P<0.01), &R 7EL 25 3 h e & W
il 2 MLYE , R 4 B 3 A4k o B A, K i TC, TG, BFRE, SEAA R EREE(P<0.05), WLEIL,

F1 WHOASREBEXRAZEY SHR BRI A FERI M (3 £ 5) mmHg
Aot y Y4 24 W 4
21 5 N n 4 2T
/g kg Ih 3h 6 h 12 h
WKY - 12 129.32 +£9.11 125.35 £12.06 122.00 +8.70 119.07 £11.67 125.08 +10.03

(97.00 £7.95) (94.50 £7.34)  (92.17 £8.82) (96.75 £5.89)

LAY - 13 196.31 £9.01" 188.69 +9.86" 187.38 £15.39"  184.28 +11.17"  188.11 £7.26"
(96.38 +6.51) (95.46 +6.17)  (93.85 £4.30) (96.07 +4.90)

R 0.015 12 198.65 £10.07 176.25 £14.67%  177.28 +18.23  168.47 £8.19% 171.44 £6.91%
(89.00+7.51)  (89.42+9.29)  (84.83+5.95)%  (86.58 +4.89)%
TR 1.08 11 191.38 £10. 10 182.38 £17.69 173.07 £13.91%  172.62 +21.02 171.73 £19. 08>
(95.37 +7.62) (90.55 +8.00)  (90.00 £9.89) (89.82+9.31)%
0.27 12 196.73 £13.73 184.08 £12.88 184.68 £18.96  174.85 +20.07 171.35 £15.30%
(93.75 £4.71) (94.00 £8.27) (89.00 £9.92) (87.33+9.12)%
0.067 5 13 195.26 + 14.65 184.85 £21.33 178.37 £15.80  176.26 £18.67 177.05 £17. 84>

(94.62 +4.94) (91.46 +5.46)  (90.46 £8.09) (90.92 +7.97)

5 WKY 41H 8" P <0.01; 5B Y P <0.05,7 P <0.01 (%2 ~4I8). 5 P80 % i ] 48 x 10045 25 8 i %
1 mmHg =0. 133 kP,
3.2 242 4 JAXF SHR 30 K4 TR 1 5% e HDL-C,LDL-C {H# WKY Z &% (P <0.01) ;K25
A2 4 e B 25 v T IE B X IR (P <0.01) 5% LI R SBIR A #, m  h AIR T  4 AE R AR SHR
SEME MRS L0 5K PR A B S 25 1 R Mg LDL (P <0.05,P <0.01), ik 5] & 20 v] F& fik
JE W R, SRR A 22 S W (P <0.01) ;1% SHR 1L TC(P <0.05) ,3 455 4 A F+ s SHR IfiL
Rl L2 1,2,4 s & W TR, SR 75 HDL R [ FFA fy#as, DL 3,
BEFHE(P<0.05,P<0.01), LFE2, 3.4 X} SHR [fij5 NO,SOD,LVWI [ 5% my A4
3.3 X} SHR Il %5 M fg A 52 #EAI 4 TC, TG, NO {E % WKY 20 B i B (P <0.05) ; 5HEAYZH 11
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x2 BALSREZHZ 4 FEx SHR EFHREERIZM (2 £5) mmHg
fiilEs 25 25 e W A R
2151 n 25 2RI WA [
/g+kg ™! 18 2 30 4 1
WKY - 12 129.32 +9. 11 126.87 +14.08 127.52 £12.72 129.82 £12.95 127.48 +12.00
(98.25 +8.42) (98.58 +7.14)  (100.42 £7.60) (98.17 £10.34)
BAY - 13 189.38 £13.85"  207.9 +10.9" 209.62 +8.19"  207.43 +13.98"  214.22 +8.08"
(110.38 £10.87)" (111.08 +8.52)" (110.00 £10.38)" (113.62 +8.55)"
[ 4 3% F1 0.015 12 188.02 +13.25 180.47 £18.44%  186.58 +9.88% 185.55 +10.60%)  183.03 +6.95%
(96.33 £11.42) (99.42 +8.27)%  (99.08 £9.13)%  (98.00 +10.21)%
[ AB=SN 1.08 11 188.00 +12.84 191.47 £9.93% 197.00 +9. 86 193.83 £10.31%  194.55 £10.91
(102.00 £4.49)% (105.25+6.70)  (103.33 £8.08)% (104.08 £9.09)%
0.27 12 187.95 +12.20 189.80 +14.25%  194.10 +7.54% 192.25 +8.99% 196.55 £12.94%
(101.33 £9.54)% (103.58 +7.75)2 (102.58 £5.57)% (104.92 +8.38)2
0.068 13 188.23 +16. 64 196.77 +9.84%  200.50 £8.08%)  204.63 +12.17 203.97 +18.11%
(104.23 £12.90) (106.69 +8.85)  (108.85+8.75)  (108.08 +9.03)
*3 WHOEXR¥ SHR M5 TC,TG,HDL-C,LDL-C % FFA §9 &M (x +s)
H 4 TC TG HDL-C LDL-C FFA
21 51 n
/g kg ! /mmol -1, ™! /mmol -1, ™! /mmol - L, ! /mmol -1, ! /mEq-L ™!
WKY - 12 2.13 +0.31 0.43 0. 16 1.13 0. 16 0.41 £0. 09 1.28 +0. 43
(e - 13 1.45+0. 117 0.27 0. 04" 0.81 +0.08" 0.17 0. 02" 1.43 £0.69
LA 0.015 11 1.46 £0.18 0.28 0. 04 0.83 +0. 14 0.15 +0.01 1.38 +0.45
AB-S N 1.08 11 1.35£0.08 0.27 £0.05 0.86 0. 04 0.12 £0.02% 1.19 +0. 44
0.27 12 1.33 0. 12 0.27 +0.05 0.84 +0.08 0.13 0. 02% 1.28 +0. 65
0. 068 12 1.32 0. 11% 0.25 0. 06 0.83 +0. 10 0.14 +0. 04% 1.24 £0.35

B, e R e L PR NO A AN R R T
ZLER R IR SRR L # SOD Bl R T (P <
0.05-P <0.01), 4w Ji SHR 5 WKY KR {AEH L

FEZER (P <0.01) BRI 20 88 WKY K LVW K&
LVWI B & Tk (P <0.01) i R 4638 A4, 210 5 K
R S RERR AR 20 & B e B, WLk 4

x4 WHLEXR SHR M5 NO,SOD B LVWI FJ &I (& £ 5)

Gl Ry NO SOD BW LVW LVWI
25 n

/g kg ™! /pmol - 17! /U+mL ™! /g /g /mg-g ™!
WKY - 12 26.74 +34.81 92.81 +11.57 390.42 £21.14 0.78 £0.07 2.01 £0.13
17 - 13 7.78 +4.73" 93.51 +14.21 286.46 +35.68" 0.84 +0.04" 3.02+0.10"
R 4E3 ) 0.015 11 6.15 £3.53 93.67 £15.77 293.58 £21.47 0.81 £0.05 2.77 £0.07
A= N 1.08 11 20.31 £41.37 106.43 £13.94%  282.75 +28.03 0.83 +0.04 2.92 £0.28

0.27 12 14.06 +16.75 103.72 +13.99 286.58 £16.79 0.82 £0.05 2.84 £0.14

0.068 12 5.87 +4.01 109.29 £13.55%  279.17 +11.95 0.79 +0.04% 2.86 £0.17
4 itig WA R 5R, m A A AE4R 25 3 h b (R4 7E

SHR J& H Bif [ B 23 TA B9 S 3% 38 T N 28 Uk 1
o L B SRR R . R R R AR S 3 ~ 4 JE LR
JFUATER 12 ~24 FEIH A Eyug . R AR 508 R
AT 13 Al SHR A A58 e, AR wE5E i

225 12 hR B R b LA 25 4 A b AR
FR e A R R B R SRR . AR SE R R R 2 4L
SRR ROCR AN B AR B A (R AT 5 4 SHR 1fi e
Pt % I AT 3 T T e R B, DAL O R 24 41
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Kt 3iE 2% 1o L T P9 1 A — 5 119 s S 8 5o

50 % P 5 L S SR 2 4 1 it Vi B 1 2 KL L T
SR PR R A A I B R B . BRI, 5 =
TS R I6L 975 4 IR [ AR L, FRA 1 75 1k Rl B8 4000 b 2
e HLAA IR AR i FRA e BE 1 75 51 I 45 N
201 Jf0 Xy il I 5 35025 UL 719 T BE ML R L5 8 S AL R
BB A [ R L 7 A A T NO, BB
TE ML 1 ULA0 A NO B% E R 251 A SL %
SRON RG240 5 K 4 JHREREAR SHR 17§ LDL B IE
TC  Jh% HDL Je B A FFA . $E 0058 245 20 5 5K 7] i
i3t SHR i 5 25 £ 151 B 65 50 7 9 , % i 100 6 % af A%
I 2 AT R ELAT — 5 19 55 1A 4E T, 3 O T A A ok —
BT

IS 9 A PAY R 200 M 0 i =2 i) £ % AR ] 4%
() 5 2, P B2 A5 40 5 JEE T S Wk 5 I TR AR o R 7 o
FRBE o 5 Mk w6 L TR A PN B2 D AR E , NO A A
/0 AR W P B AR, T i R R o e .
38 Ay FCHL A 2 15 0 K P Rz 353403 05, NOS 1R R 9
LAG R IR Z ,NOS 1% 132 R 723k 5 o sl HG 4 By 1
TR, [ LR N £ 4R AL I AL (SOD) Bk
Z OB AT B T A, NO A AR IR D R R
FLAE W ) R AR, 5 B0 0N B A 0 4 0l A 4 R
Wt LR R N B R IS, e 2 R
% ,S0D il = B A B B A i, NO - A B ik 2 F i
PR BEIR , B BN B AR E BT A5 7R R Mo AR S
W VE S 25 IR 2 40 55 K 4 JRS &5 ) ek 4 vl Tt
F LG P ONO Ak, H i SOD i s HfE M 4T 5 K AT
il 38 2o 410 76 P R 0 R R T AE 28 5 UL R X U7
T A 15— B BF5E

FRE I T R A0 A 2 T JRE T ) ik 7 B A
2R R A A IR R LR 30% ~60% . &
LR 72 0 8 A JEE AT 300 JUL 40 D i 0, 1 i & R
F1 5 RE 3 B4, 38 00 LN R I I, AT B 0 2
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SHR Ifit s , 8 e A1 )R] BE 5 803 1t g 1038, Tk
MEH NO &4, e i SOD & 1 Je st e = LR AR
JEAT O H B2 9 A AL 18 15 1 — 22 5T

[ &% 3Tk ]

[1] &M B RO RICRIT]. L8 b B, 2011,26
(7) :1508.

[2] K& aOFROERISSHEIEMOELT]. thEE
25 %42 ,2010,7(32) ;14.

(3] BFB, W W K VYY) 7 B A BT 20 %8
JEEZ R BB SE [ T, v I S 58 O R 2 2% ik, 2010, 16
(11).172.

(4] EH:fR, w8, 45 S0 LA B O7 X A% [ & P I
JER BN BN BERIE M. [T]. o [ SC 8 07 7l 2 A0 A
2010,16(8) :154.

[5] Rhee Y, Paik M J,Kim K R. Plasma free fatty acid level
patternsaccording to cardiovascular risk status in
postmenopausal women [ J]. Clin Chim Acta, 2008 ,392
(1/2) .11.

(6] M. v ife 25 B iy M2 AL AE 2 B & 3R IR0 78 5 1L 1 6
BLE B AE 3R 35 2 — [T 1. 0 1 78 9 2% 3 & , 2003,
24(3) :204.

(7] k2, P9 B 20 i Dy g e 1 15 D 2 4k o il R 56 28 BF 5
P[], E2Rgiih ,2007,13(2) (. 115.

[8] Alan H, Fadi A. From left ventricular hypertrophy to
congestive heart failure; management of hypertensive
heart disease[ J]. Prog Cardiovasc Dis,2006,48 :326.

(G ]





