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WE B/ KT RRARAT 8 A& & X R (spontaneously hypertensive rat, SHR) &% A
H et BB G KK Hon R L THAH ., FE 6 A% SHR 18 R, BHMALK %44 SHR £4
L RRATRR AL F 544, 46 X, R B E B# Wistar Kyoto(WKY) KR 6 XA WKY x4,
KR AR A3 4 10.26 g/(kg + d) , FAed420425% 4 3.375 g/(kg - d) , K R 6 ~24 B4 X
B 1k, Fl i SHR = & 4f WKY 2+ 828452 mLA00 g # § &K, SAKKAAF2 A1 K a/E T,
I o 4 SRAT IR 52 sk N M b B Wk 5 K 33 AT IR JE LR AR o 4 5 AT R B ok A B B IR
% ,Western blot ZIiE R F 2 F & 8. BR (1)5 SHR Z ks, F4e-5A4(10 ~24 F#) &
JETF A R (P <0.01, P<0.05); R k4 ik 40 f s JE S &40 30 (10 ~ 12 b)) B R R B (P <
0.01), M £ Zhm E#ARG LR, EEZERPZ(P>0.05), (2)5 SHR =G Ubs, R R ER AN %
JBE &3 Bk o AT TR JEAF 2] 9 A (P <0. 05) ,WKY * B& 281 2 J5 & 3 Bk % M) £ 3h Bk o 8 47 3R 2 W1 248 T
SHR %= @41 (P <0.01,P <0.05) ; o F &AL & 3547 £ F 3 R4 F &L (P >0.05), (3) FIEE G
RGOS RGO R AKZIL16 MEFEFRES, FEFTA-RAMA AL R BAMICE RE G,
Western blot 45 R 2 & : X AR 5T Cu-Zn # A AL LB (Cu-Zn SOD) 4 — o — &, P "% LK B 1
(PCBD1) JH &8 = P A I K i H 2(DDAH2) 89 & A A W RS A (P <0.05) . 45 RRAIEK
5F SHR K AW £ e £ F) BkAT 1K 2 Ak A AR AP AR R, Jo & o B 7200 B354 09 T FbL) <7 Ak 55 98 — AL R A&
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Effect of Tianma Gouteng Decoction on the Endothelial Function and the Renal Protein Expression
in Spontaneously Hypertensive Rats LI Yuan', KE Yan?, JIANG Jia-ye®, LI Xiao-jun', and JIANG
Yong—bo1 1 College of Traditional Chinese Medicine, Shanghai University of Traditional Chinese MedF
cine, Shanghai (201203), China; 2 Experimental Center for Teaching and Learning, Shanghai University
of Traditional Chinese Medicine, Shanghai (201203), China

ABSTRACT Objective To observe the effect of Tianma Gouteng Decoction (TGD) on the endothe-
lial function and the renal protein expression of spontaneously hypertensive rats, and to analyze its possi-
ble mechanism. Methods  Totally 18 6-week-old SHR were randomly divided into 3 groups according to
randomized block design, the SHR control group, the TGD group, and the captopril group, 6 in each group.
Meanwhile, Wistar Kyoto (WKY) rats of the same age were recruited as a WKY control group. Rats in the
TGD group were administered with TGD at the daily dose of 10.260 g/kg. Rats in the captopril group were
administered with captopril at the daily dose of 3. 375 g/kg.2 mL/00 g distilled water was administered to
rats in the SHR control group and the WKY control group. All medication was performed by gastrogavage
once per day till rats were 24 weeks old. Changes of blood pressure were measured once per two weeks.
The relaxation of the thoracic aorta and the superior mesenteric artery was determined by vascular ring in
vitro to reflect the endothelial function. The total renal protein was separated by two-dimensional electropho-
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resis (2-DE). The significantly deviated protein was verified by Western blot. Results (1) Compared with
the SHR control group, blood pressure was significantly lowered in rats (10 —24 weeks old) of the captopril
group (P <0.01, P <0.05). The hypotensive effect of TGD was obvious at the beginning of hypertension
(10 -12 weeks) (P <0.01). But along with the progression of hypertension, its hypotensive effect was not
obvious (P >0.05). (2) Compared with the SHR control group, the relaxation of the superior mesenteric ar-
tery was obviously improved in the TGD group (P <0.05) ; the relaxation of the thoracic aorta and the supe-
rior mesenteric artery was obviously superior in the WKY control group (P <0.01, P <0.05). But there was
no statistical difference in each relaxation index between the captopril group and the SHR control group
(P>0.05).(3) Results of 2-DE found 16 significantly differential renal protein, mainly involved nitric oxide
(NO) system, oxidative stress, and cytoskeleton-related proteins. Results of Western blot showed that
TGD could significantly improve expressions of Cu-Zn superoxide dismutase (SOD), N(G), N(G) -dimeth-
ylarginine dimethylaminohydrolase 2 (DDAH2), and pterin4-alpha-carbinolamine dehydratase 1 (PCBD1)
(P <0.05). Conclusion
SHR, and its intervention mechanism of hypertension induced early renal injury might be relevant to regula-

GTD could protect the endothelial function of the superior mesenteric artery in

ting the NO system and antioxidative stress.
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o ML 1 ko DO DL A8 0 , LR J i 5 2
P B E B IE  RER g  A
SIS A T R IBREA IR 5 R AR RN B M v il R
il (spontaneously hypertensive rat, SHR) Ifil & Fll
A8 P B D RE B S A, [R] B SR B ) #3752 56, R
FLR IR E R AE T SHR B IF & Ay 2387481k,
TR XS oA % v I P P o R s I s 1
P4 AR L

BT %

1 1% SHR 18 HFl Wistar Kyoto (WKY)
KE 6 H,6 JHIE, ik, ik, A HE 2 300 g, T
TR e SE I B A PR TEAE A F] SV AT IE
SCXK (/1)2007 -0005.,

2 Y RIRWHER(KER9 g k129 £
W18 g WHE9 g #WXA9g JIA4M12g #
i g BRRE R A RO IR 9 ) T L
FEFR R R T (R FRHL 5080401 , #4145 080502,
AP HIE 5. 080509 , 111 AE F it 5 : 080427 , & %+ it
5. 080606, JI| 4~ & #it 5. 080417, #t fp 4t 5.

spontaneously hypertensive rat; Tianma Gouteng Decoction; two-dimensional electro-

080711, #i P} &t 5. 080709, F /L L 5. 080619,
WAL AL 5 : 080505, AR AR it 5 : 080521 ) , 22 iy
o B 24 A ] AR S A 2 M R i i R G
NEEH IR KRk 4n B A2 T 5 12245 1. 026 g,
R F] (RS 12. 5 mg/h, W38 Bl ot £ A BRA
A, it :0809031)

3 FEAN LA FEE]: SRR (Ace-
tylcholine, ACh) . 2% 5 I it & ( Phenylephrine,
PE) .3 al #k ( Forskolin, FSK) .JR & (Urea) .3 -
(3 — CJH P e 529 58 ) = W & 38 ] N il iR 3
(CHAPS) . — % 7 #ff i (DTT) . W4 H 3 & — ik
(TEMED) . filt Z Bt % ( lodoacetamide ) . i % MR 4%
(APS) JREy#5 (Bromophenol Blue) , ¥y [ Sig-
ma A #); IPG Tl 4 (pH 3 ~10, 17 cm, nonlin-
ear) AR 14 H f#% % ( carrier ampholytes) B4
M (mineral oil) AR S BEHEHE B , ¥ 1W B Bio-
Rad 2\ m); W& BERL (Acrylamide ) | = 5 AR & L H
Bi(Tris) JHZM2 (glycine) .+ e JLai iRl (SDS)
¥ A A T8 W ECL W52 B Milipore ; PCBD1
UKy Prosci 7 il K5 24 TR — WYk 22 5L K i i 2
(DDAH2) Fiti&l Abcam 7= iy ; Hil B 8 A A P 1L il
LN Enzo 77 fib 5 HAh iR 2 {4 FH 1 7 43 pr 4

T H : Powerlab 8/30 8 il £ U fig A BT 7
{XCAD Instruments 24w, ORH|WE) ,PROTEAN IEF
System RYX[n] B Pk 55 HE 2R A2 ( Bio-Rad A #], 3
) ,PROTEAN IL.xi Cells 73 5 Hi kX (Bio-Rad 2+
F,EEH) ,JY-ZY5 %l western HLK{X (Bio-Rad /A ],
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K[) ,GS-800 MY &4 i {5 % 4t (Bio-Rad A 7],
M) ,Forma 705 ARG VKAE (Thermo, 5[ ) , D-
78532 I = 3 ¥ Uk & 0 HL ( Eppenddorf, £ [ ),
ZF3000001 #14fi/k 3¢ & (Millipore, 3¢ [ ) ,4800 Plus
MALDI TOF/TOFTM Analyzer £ B¢ €47 i [] 5 3% 1%
(ABI, 3£H),JY92 -2D Rl 22K WL T 2
YR I A FR A 7)) , SPECTRAMX 190 i 22 K
BitRiY (Molecular Devices ,ZEH) .

4 FYndH & TIrE K18 H SHR % R kE
PLIX AL BT 53 R R T Tk 4l . R4 Al 415 SHR
AEA, A6 16 AR E R WKY KR
YER WKY X HRZL . KRS RETR L4525 570 10. 26 g/
(kg - d), RIEEFIZH N 3.375 g/(kg - d) , 45245
Vi R FR AR P40 8 A S Tl R FH =119 6. 3
LA KR 6 I ih, B REHB 5
19K, %2 mLN00 g KT 452, ) 6 JRS FF iR s 4h
YRR 24 JAWY, B EARE 1 R, AR A R
i, H A2 24 JHB A, R B SHR 25 (1 41 Al
WKY XfBBZH$% 2 mL/M100 g 7 H 2K .

5 WEHRbR MATIN ik

5.1 KRuLEAE L RH Powerlab {¢ic 5% 3l
Bk ,6 JE AR 2 J5 A oA BRUR Sl ko i i &R g
DU I AR, 24 T B 25080 Jok f 65000 5 1 s

5.2 IMEWREFHRERM  SHOCEIKI7 ], B
MW i & B 3k 5 M 3 3 ik, & T Krebs-
Henseleit (K-H) TAE# (pH 7.4) ", 5B i & & Fl
ghap L 21, ¥ B Bk BT 29 4 mm A9 I R, BT
4 mL 37 CHMHEIRBREN R NFFZARA 95% O, 5
5% CO, IRAAM. 1M ¥ —u [ 2 THEIK, 73—
HAE K T eae A, IR 4 T 1.5 g W E BT,
20 minfeifi1 K764 60 min J5, 4T 60 mmol/L
AL ER (KCI) T4 2 vk, TG A 10 ~° mol/L
PE W, 1 I 45 g 38 BRAE, MU AR B vk B Y
ACh (107° mol/L. 10°® mol/lL. 10" mollL.
10 "® mol/L#1 10 ~° mol/L) , 44 ACh 10 ~° mol/L ¥
FERET IR FLAS 2R 25 A 5 28 LAl B BT sk k22 5, AT
FIWT N B2 T RE o

5.3 B HEEE F AR LK AT

5.3.1 BEMESEAMIRBCL EEE R
FHMETRZH (SHR 25 9415 WKY X FEZH A0 B I 2H 2 280
ROV M A 2 h 2198, vk Ewi & 2 h J5 18
4 °C 14 000 r/min Z/FF &0 1.5 h, B E3ET -80 C
VKA . S Bradford vl & (i, LAk
A ARG AR R TR B & 225 wg/mL 4 IPG i

K25 20 °C,50 V HUEZRA T, E387k1k 16 h,

5.3.2 —[u%H R M5 SDS-PAGE #E/k
Hiyk SHEOCER[8 ] &I T IRIKIRBEE IPG IR
%THHE 250 V &MFHHE 1 h,1 000 V g T £ 2.5 h
PLFRER 510 000 V ZPEFHE 5 h TS 443160 000 V - h
1445 L SR AR DA 2 1 4% IR 55 vl U e 40 SR £, 72500 V
PIGHL R R R 4, BBV . BRRIR AR T 1)
M, T —80 CH B 15 min, LUK 5 A BRI AR IR
ViR DTT 5t 2 BERe, 78 30 °C DL K Uk 17 fise 4%
15 min, R EF WK FARPITHATEEH. BiLE
20 cm x20 cm x1.5 mm, ¥ JE N 12. 5% R A
P PGB JC , 1 R 50 4 R 11 I, 4% 8 P A7 1) e 4% 5 e T
St A, LIRS 53 i ok i 1 3 i, 42 7.5 h
(1.5 h, 75 V 56 h, 200 V) AR Tk, 15205 IE

5.3.3  BERAYERYL AT HR I RAT B[R] T A
(MALDI-TOF/TOF MS) % & 45 5k xR R
i TR R e 0 1 ol ) B 1 st S, D R OH il
el EVE R Y EVE B KR EVE BT
2 GS-800 MU IH K114 , LA PDQuest 34>
BrASIRl 25 25 241 ) 22 A6 19 25 1 6, AR 4 PDQuest X ]
QI IE | BRI | DS FC A% GE , AR ICER 1 B A R AR
KL AR HOG 2 S K . Student+ A5 56 20 A, 18 B
P <0.01 Hy% M & 34T MALDI-TOF/TOF MS %5,
BUCH 18 B AT R, 2K Uk B b B S KA
EHFIEAEES . SR 4800 HHEE K47 A] FRi% X
43 #r, PMF Ji& 14475 B 4 800 ~4 000 Da, 15
M >50 Rk BT S (MS/IMS) 43 #T,
AFESL S EERE 8 NMEEES T, MSIMS Bt & 2 500
W 3£ E E LAY AR (E B 0 (National Center
for Biotechnology, NCBI) ¥4k A 2% #1540 1 25
TR E R .

5.4 Western blot SC%;  FCEWEE N 12% 41
BN 4% HERUE R SDS RN BEREEERS , B IE 5 1
FrEW G 80 png AL IR G loading buffer
95 CZ5E 10 min, 475 V,3 h ik, RANGHE R
BEE IR T E 0.45 um MIGSIR L4 £ 1, L)
5% Bils Wik A 1 h G E —P,4 - o - Z H g
Jiii /K /i 1 (PCBD1) (1:500) .DDAH2 (1:300) . Cu-
Zn #BEALY) B AL B (Cu-Zn SOD) (1:1 000) . H i
-3 MR I =8 ( GAPDH) (1:5 000) , T4 CJZ#Hr
Pt . R H B G, TBST Wk, PCBD1 & SOD
IA$L % (1:5 000) , DDAH2 /it AHiE(1:5 000),
W TME 2 h J5 TBST W k. A ECL %54
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1 min, FREZEP A, ERBHE 0.5 ~4 min, Quan-
tity One #{F43 8 FIHT 45 6% FEAE, H B 28 H 1 AH
XHE = H#HE H 6% B (H/GAPDH 6% R o

6 HiitF ik RJH SPSS 16.0 Siit4rbrik
AT 30T THREVORILL x £5 30K, AL LEACR
FHALH T 2257, 4L 1] 9 5 EL #8CR ) LSD-t K 5,
P <0.05 W ZRA G E XL

# =R

1 SHKRRAAE MR (E 1) SHR =5
FIZL K BUZE 6 J& % I HE B R 46 7, 76 16 JE bt T
FaE. 5 SHR & 4l i, RICHFIAL (10 ~24 JF
%) iR T FEW] L (P <0.01, P <0.05) , KR
TR TE IR TH B R0 B (10 ~12 JAIS) 45 M R sk R
(P <0.01) , Fifi# i I HE 00 72 1) % &8, B2 A BRI O R
R ERE AR A (P >0.05) .

—— SHRZF 4]
—— RRETHE R

—— WKY X 2
250~ — RALEF

200

-
a
o

Tor Bt [ Jox o [ riLT**\.I&-} ok
100; T"ij"ff\%/l (-

I (mmHg)

6 8 10 12 14 16 18 20 22 24
JEE ()

.5 SHR S 4 Hb#, *P<0.05, **P <0.01
B 1 HUKRALE MR EE

MW

2 SAAKRMAEFFHKELLE(F1) 5 SHR
25 LR, RIREEIRE IR AL & 5 E sk I 45 76 ACh
10 ~° mol/L ¥ RYET 5K BE A & 3% (P <0. 05) ,WKY
Xof B P 22 L1 o0 fok e ) = 20 fok o 65 5 B A 8 1
SHR Zx {4 (P <0.01, P <0.05), M FIEEF 45
SHR 75 AL IS &7 7K FE LU, 26 S o geit2# i (P >
0.05),

R OSARBMAGRKEZE (%, xxs)

KR e
21 5 — —
W Z B L B ik Jig =& 2 ik
SHR 754 6 64.30 +12.61 42.20 +6.08
KIFREA T R 6 80.60 £11.45 ¢ 49.83 +8.43
R F 6 72.49 +13.15 50.78 +6.26
WKY % i 6 92.43 +9.17*" 70.15+6.24 "

1.5 SHR = A4l th#, *P <0.05, **P <0.01

3 BEREEEAUA KA R (Bl 2,%£2) W
[ HL K S 6 T A 45 B S (523 £16) MEH M. 5
SHR 75 41 Hu#e, WKY X FR 21 A i 3 22 S5 10 B
A5 90 I~ >2 —fold, P <0.05) , K44 ek 41 2
FREEZESWNEADSILSE 50 H~(>2 -fold,P <
0.05), EHL P <0.01 (¥ 16 N [T HRIE % E,
K SHR 75 405 WKY X IR b, & 2 b 8
P E— AL AR G A AL R e A S A
ST,

1E16 A, 5N R Re A
FALEE ATP i FEAR B — BRI B IR IR
fit}[7] T.Ji§ 4 .Cu-Zn #8 SOD &1 A fLlE 2. i’ 1
ATP B AL 5L A 55 AU ER B 1. RIFR Y BEIX
XoF A A W IR VR T, JEH: SOD Y2k B b ik
5N YIReAHC R L3S PCBD1 (AR 7 11 60
5 DDAH2, B[] Lk 45 5 o | 203 ROMREA IR 1

I3
100 KD £

—»10 pl3 » 10

TE:A Dy SHR %5 541 ;B KRR IR A ; C o WKY X R4

2 I RURRER ) L Pk [ 1
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%2 % MALDI-TOF/TOF MS %/ 1 B IE 2= 5 % 1 5,

5 BHAR Sl ATR W ;’2‘1&
1 PCBD1 6.28 12049.0 100.0 i
2  ATPHF IR 5.52 13362.0 100.0 1
3 Mkl 5.10 56698.6 99.9 1
4 B wiERE B 6.92 17385.9 100.0 1
5 BhEAER L1 9.82 19240.2 99.9 !
6 Cu-Zn SOD 5.88 16072.9 99.7 1
7 PKRERE 60 5.91 61088.4 99.9 1
8 JEHEN2 8.41 22550.2 100.0 |
9 RAEREIE2 7.55 39632.6 100.0 1
10 I BE A -1 4.71 26626.9 98.2 !
1M IRERREAEE TG 4 7.79 25301.3 100.0 !
12 SRR 1 5.54 40 040.3 100.0 i
13 HHMHK o5 4.79 26545.2 99.9 !
14 WlahiEg 5.31 42107.9 100.0 1
15 T ATP L3 5.42 68563.7 100.0 1
16 DDAH2 5.66 30011.5 100.0 1

J& ,PCBD1 SR v 2 1 K 2235 % 2 3 i 3 el 7
DDAH2 S F AW H I F. sbsh, B EIEMEE .
LR 2 R ARHA o5 FINLEhE T, 35 4 A4 2
FE L, AEAMILSIE A7 SHR IRk, WKY H15
FIk M E I 2 5SEABHA o5 78 SHR hE &b
MAE WKY H IR , KBRS I TAOGT 240 A i 48 1 A el
AR K ag A 5 N R DR AR G W X .

4 441 DDAH2 .PCBD1 }% Cu-Zn SOD % I
FRIKEME A (3.8 3) 5 WKY X HRZH i,
SHR 2z 4 ¥ i tf DDAH2 .PCBD1 % Cu-Zn SOD
Fkm Y BFEIN(P <0.05) ;5 SHR % F4 AL,

%3 %4 DDAH2 .PCBD1 /% Cu-Zn SOD

EARBKEMELE (xxs)
2 n DDAH2 PCBD1 Cu-Zn SOD
WKY % g 6 0.24+0.01 0.58+0.04 0.76=0.08
SHR %= H 6 0.11+0.01* 0.37 +0.04" 0.36 £0.07 "
KIRE IR 6 0.22+0.01”0.48 +0.03” 0.66 +0.04%

5 WKY SR H s, * P <0.05;5 SHR =8 A L EE, AP <
0.05

A B C

POBDT A 12 0
AP DH e e s 43 K0

A 5 WKY XF 2 B 2 SHR & 14 ; C J KRR 84 ik

B3 %4l DDAH2 PCBD1 X Cu-Zn SOD
HHRREIEE

KR AT A A5 A I 8 1 R IK 2 T (P <0.05)

R K S 2 R L
i

RIRERERAE R R R TR 05, 07 h KRR 5 71
JHRE IR, A B SFJE BE 28 e i 47 3 I A K, At
fifr (SRAF A AN R T AE B AU R K, RS VAR
PRBRT O, T 245G T, TP R XL T AT 1M % h
BN = i I = 8 | A S (S R S SISl R S o
FEHOM R R R K 2 S R 1 — e FRUTFFH_F TR
B, BT s A k. [RIAsF, g i X 45 F RS
() B R R K T P B BRI SR B, 25 i 2
HIHZ, n] B AR

A FREF IR EE S2 86 R, 24 JAI SHR Y g =3
ik 55 i R B Bk Bz &7 sk DI RE XS CLREAR, B =3
Wk A5 10 R B v 1 R S L bk o 1 A o AR
IR A T S BRSO B D e s, i R A6
X IR 518 N 12, 3 5 AR DRUEA i 0 B o 2
RAH—ET L A N B SRR R T 4 R B L g
PRSI0 & A R, R A v il 2 S 2R A i A
TIREMIEGE AT RE 5 N B B UIAE DG . AL I 45 3L ik
TN, R RRAEA e TR RIS P AR T Sl kT 5K BE L DA
PRI R . B G B, RIBRZK BRI 5% G 5 44
S EF TR A R P R R 1 o R TR R
J5 PERE FE AT PR TR B, 7 R4 v L Hs 106453 4 T 1Y)
AVREVE R X 40 ) oo i s S 50 g R A A0 A B B
ER .

X LK SE 50 kBRI 22 S 8 L S T — LA
R AN S ERED ., Kb 5N
Itefidr ) PCBD1 .DDAH2 5k vi 1145 KRk
LK T, ¥ i Bl 26 35 . PCBD1 5 DDAH2 5 NO
BUIFC, N TIRE R ZE AL, JUH NO iR IR, 25
AR N PR B RRAS . PCBDA H] B/ A iy Y
AAEPERS (BHA) WIEA 5 R M, 0 BH4 25 %
eNOS 4: i, NO ({4 [H -, BH4 &5 A L i a] 5] E Ay
B2 A L NO 56 A B A4k, e k2> NO &F K Il
I PN R Th =S DR AR, 8 AR
It PCBD1 W& i, X F AR 5 P B2 TR HA B
B, DDAH2 XA AEXTFR — B RS 2 (ADMA)
HA 53, ADMA i NOS 4 P9 TR 1 5 4 1 400 7l
A1, 24 ADMA BB BRE 2308055 0o LA 114 e T 25
T2 NO T 1 B AR I A ke 2 S Ak #5453, 15 i DDAH2
B Thin , T AR 2 NOS 3 M, TR 37 Y Bz 2
REVS L PR TER R AEHLA R BOR ST R R
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HA, ARG HA RIERTFER, 75| &R 2 4
M RAE I o BB H 5 B /INER AR AH O, i NO &R
G IE SR YRR B /NG N B2 2R ML DI RE ) BT 7 o R IRREL
BRI T MR R AR, A B S )  T AT, H
N AT B 28 DRI HEIN R PR 48 e 1RO0) 5 2R 1 3R 58
O R VR FHE GFE ORI N B R T D BB TG P o

ARSI 7 AR N O S B 7R R R T
W, &a kA RENRE ., b ATP i 2 56E&E
5 2Pl 238 T 0 B, S A /K i ATP DARR L &
REWEIR BT I A7 W RE 1, IR s 1) R Bh e is . bk
NS T Tl o1 301G Na® — Ca® " 4 18 351 41 g Py 41 55+
ST, A AERE A B N PR AR B R BT, 2 S e R
WA B RG-S T BRI [R) TR 4 $91E 158
R REBEIREE , B ATP 54L°0 ADP, iy RE i 14 3 ¢ i
EA AR R Rk SR, SOD & 5 iRk
WZRIEBANE 7 B B, RIER A 2 251k
P A R B, S AR A Y i e T
RIREA R IE X B AN A PR TC I 8 KU, 52
gorh 8 KRR TR VR H , SOD 48 AH R I Y 3Rk
e AT LR SRR AT TR TR 2% AR vy ML e s e ) 2o A8 A 363 0
R, T RE S s AL S fe AR C . HH o4
I SRAF A R A A 2 B AN 4 R g T
22, [, 24 NO R4 ADMA it BRI, 4]
BTN K A i E A A o

SEES IR IR, R IFREA PO T — S B IR Y
FREMUCEER . Hrh, MEOFES 500855405k
HB 22 (R BPE 5 S50, IS R S 5 AT LA i
() BRI, %o 356 o 4 i AR g L R VR . 2 40
BAE R IA S, DLl & A & W R, O
RSBz 22 0 A AR Py B 1 0T e B R A 1) 208
o, 255 200 M6 U0 T A S g A g A O A
T 2R RE RS v I 9 & AR AL I B B SRR
A SCHRIE B 7E 5 I A E AR ol B BE R B e R
IR AT LR R LA AR e I R A A
P A TR RS S R E A SRR E S
FoAk ) HARYE AL A it — 28R o

B WE T BE-55 1ML B 98 75 S5 2R DT i PR i i
FEANIIE B B2 Wl B 22 NS 45 R
FRIREA TR AT BEAIR SHR & 95 7 30 1L e, e 4R LK 3
FRE MR AR 5 R AT A LU, BRSO AN B
LR 3 A A1 ) 002 PN B A, RS A O B B 1 3RS
BT NE =g INiOREN UE L TR N f7 SITAS B = N o= e
[F e e %k SHR B I & ik e i, — Jr T Sk 1
BB AR 5 AR A, A I AR R I I ) i A

AL SN TS YR LA 5 73— J7 T, ik BA v I A A
PR 42 B 25 2 Sl K Y Bz ) RE R -5 e i M 5 2
or B AR R DA G i PR IR i L H 17 7 42 ) i s 1Y
[F] I 25 i R 3 LA PN B2 T

2 % x #

(1] ok, JEmeik, HER, 55, FRRABE 0T I oA
SRS J ] BrhEs, 2012, 44 (3): 37 -38.

(2]  FRmR. RREIEEUIRYT o MU B I R OT5E [ J ]
Herh R 2241, 2008, 26 (2): 338 -342.

(3] ™R, fAIHEbR. JIBREA e RN X J 0 B ok il M AL
WIFERT R [ ], P B2 Im K ¢ 3k, 2012, 24
(8):725-726.

(4] BT, Was 5, B, 5. JORRETRR O 8 I K Bl
MAF MR ], P ESEE T8, 2011, 17
(9): 149 -152.

(6] LMz, FHEEE, BB, il Hop B op B Y 5
EMERRWIERBF[J]. W EE, 2006, 24
(9):47 -48.

[6] Lifton RP, Gharavi AG, Geller DS. Molecular
mechanisms of human hypertension [ J ]. Cell,
2001, 104 (4): 545 -556.

(7] EWE, #Haale %R, 5. SHR & il H #F 72 A [\
KA MAE P BN REB B e [ J ], v [ 25 A
2FiE R, 2010, 26 (2): 163 -168.

(8] Hmife, B, SEU5, 55, SHR & Mo Fe F A5 v e I 2R
FRB g [J]. 2 B4 5E 4, 2012, 28
(2):189 -194.

[9] Gitau EN, Kokwaro GO, Newton CR, et al. Global
proteomic analysis of plasma from mice infected
with Plasmodium berghei ANKA using two dimen-
sional gel electrophoresis and matrix assisted la-
ser desorption ionization-time of flight mass spec-
trometry[J]. Malaria J, 2011, 10(1): 205.

[10] Bz, BEGRE, XSO, 5. RIBREE O ' I8 14 125
LK B WLEF 446 K Ang T Al ALDO F54mi[J ].
2G2S R, 2009, 25 (3): 1 -3.

(1] AT, BRZFEAR, ek, KIRREEE N SHR LT
L4 Cal-a,C & PMCA1 mRNA ik s J].
T2tt, 2009, 31 (8): 1175 -1179.

(12] B, 8GR, RN, RIS B &M e 1 £ R E
TUIER L Angll ALD JITIEAR 11 B kik iszm [ J .
[ 9256 75724 2% , 2010, 16 (16) : 160 —163.

(131 SKHEISE, e, 2FR 5 A5, RIFRK BRI 2 S B 1R 32
Sk SR AE B FE [J ] Uil 2y, 2007, 25
(9):20-22.

[14] Iwasaki H. Activities of asymmetric dimethylargi-
nine-related enzymes in white adipose tissue are



o E R RS A 4 2015 4FE 4 45 35 4555 4 1 CJITWM, April 2015, Vol. 35, No. 4

. 487 -

[15]

[(16]

(17]

[18]

[19]

associated with circulating lipid biomarkers [J].
Diabetol Metabol Syndrome, 2012, 4 (1):1-7.

superoxide dismutase [ J ]. Food Chem, 2012,

135(3): 1298 -1302.

Feng JZ, Luo HD, Qiu YH. Down-regulation of [20] Zhong ZQ, Song MM, He Y. Knockdown of ezrin by
DDAH2 and eNOS induces endothelial dysfunc- RNA interference reverses malignant behavior of
tion in sinoaortic-denervated rats[J]. Eur J Phar- human pancreatic cancer cells in vitro [J]. Asian
macol, 2011, 661(1 -3): 86 -91. Pac J Cancer Prev, 2012, 13(8): 3781 —3789.

Bai F, Makino T, Ono T. Anti-hypertensive effects [21] Nishino T, Sasaki N, Chihara M. Distinct distribution
of Shichimotsukokato in 5/ 6 nephrectomized of the tensin family in the mouse kidney and small
Wistar rats mediated by the DDAH-ADMA-NO intestine[ J]. Exp Anim, 2012, 61(5) : 525 —532.
pathway[J]. J Nat Med, 2012, 66(4): 583 -590. [22] Fumagalli S, Ivanenkov VWV, Teng T. Supra-induction
Yuan W, Wang J, Zhou F.In vivo hypotensive and of p53 by disruption of 40S and 60S ribosome bio-
physiological effects of a silk fibroin hydrolysate genesis leads to the activation of a novel G2/M
on spontaneously hypertensive rats [ J ]. Biosci checkpoint [ J ]. Genes Dev, 2012, 26 (10):
Biotechnol Biochem, 2012, 76(10): 1987 —-1989. 1028 -1040.

Palatini P. Glomerular hyperfiltration: a marker of (23] AR, HI/INE. R0 00 995 S8 3 DR 1 3 L B2-MG

early renal damage in pre-diabetes and pre-hy-
pertension[ J ]. Nephrol Dial Transplant, 2012, 27
(5): 1708 -1714.

Carillon J, Del Rio D, Teisseédre PL. Antioxidant
capacity and angiotensin 1 converting enzyme
inhibitory activity of a melon concentrate rich in

[24]

NAG il it RELSCLJ 1 F P S PR 22 2% 35, 2006,
27 (6): 556 -557.
RGN, AEZL0 MR 4. 8 LT B PR 0T A0 2
WU AR AR AL [J ], AR S S T SR T R R,
2010, 24 (7): 716 -717.

(Wfi5:2013 -03 -15  f&[1]:2014 12 -24)

\_i_.()L.(»L.(»LA)LA)LALALALAL-‘)LétL.‘lL.‘xL.‘)L.‘)L.‘)L.‘»L.‘)LA)LA)LALALALAL-‘)LA»L.‘!L.‘)L.‘)L.‘)LA»L.‘»LA»LA»LALAL&&&&Lé&.‘l.‘%.‘g.(&&*

¥ OO (D R 0 X €0 JK (0 M 10 I (P J €0 JK 12 A 10 R P JO €0 JO 12 2 10 R 10 I 0 I I 0 G V0 I O I O I O O I O IR O 0 O i O I O I O g O I O I O I O

HAPEKEURELZERESENBEUBRSMEEMN (F—1)

AR EE (LR ) P EREIEARGF R, A XELARZING T L S4E,ED
AZHEERESEEEA PO ERPRELBRELER AT 2015 9 ALEFEHLAEZF
FRBERRFERAB, ANFHFEARRTEHEGRE R AL R FRIEIAA T AT
RKRE, B FAETEZIR PR BE RGO E BRIk SA L, AR LA NELR AN LXFR
i@ fmde T,

EXHE (DHEARTE . FTEELSS T RERARORHTAR; (2) FE. FEELSE
BRI BRI (3) P E . P B EL S L IEIRBEFI R Tk BB R K% (4)F E
Fop G E LAY T HNERGEEFEN;(5) LETFEL T ELERGERZ2EMER;(6)FE
G B AR IR 6 BT A A AT 7 ik (T) AR IR AR AL g B AR A AR R B A7 A 0 sk AT it
B,

EXXER (1) FB#&K4E 2000 ~5000 FL W, 4245 300 ~500 FA R F LHE%;(2) kA3
HBFERAZF X (AL L AR GBI ¥R % B E E-mail 3hk) o4 £ AE R P BRI LR A
BAEL” 5 (3) RARFFkIE, F—RBREH FH R 2L 35 ¥ RES AR L IZZAIFILEY,
A Z AR ERCFFRE";(4) B A E-mail BT, REZEELFEIFH/MH, X
35 £ F ¥4 : shizhonglian527 @163.com , #45 B #1:2015 %7 A 15 8,

SUWIHHM (1A F—RABRFEHEFTEZRHET L FHZIIE; (2) 2K ZWWH:
shizhonglian527 @163.com; (3) 233 & A: 7k #] 18930362723 ; R #yr 15810964983 ; (4 ) i
FAn AR E S LA PG 5 2015 4 8 A 15 B A4 # T ¥4 £ shizhonglian527 @
163.com;(5) AARATHRAERAULEHET F4 .

ONE O O Ny O M O N O M O AN O (M O A ) S O M O M O M O O O N © M © M © M O 2 O ) ) M ) M O M O M O O O M O NN © M O M O O (O M ) M O M O M O WA 2 O M O M O 2

”3“0??#71)“?\??6"(6"(')“0??#7) RO AN O O M O M O M O Y O M O M O AN O M O M O NN O NN O M O M O M () M O A O M ) NN O A O O M )



