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Effects of Tongxinluo on the Renal Angiotensin [[ Expression in Type 2 Diabetic Rats
Li Jiaoyang'”, GaoYanbin'?, Zhou Shengnan'?, Zou Dawei', Zhu Zhiyao' , Zhang Na',Wang Xinyao' ,Cui Fangqiang',Liu Jing'
(1 School of Traditional Chinese Medicine, Capital Medical University, Beijing 100069, China; 2 Beijing Key Laboratory
of TCM Collateral Disease Theory Research, Beijing 100069, China)
Abstract Objective: To observe the renal angiotensin I expression in type 2 diabetic rats, to investigate the effect and the possi-
ble mechanism of Tongxinluo on glomerular hyperfiltration in early diabetes. Methods : The rat model of type 2 diabetes mellitus was
induced by injection of low-dose of streptozocin after having high-fat diet for 4 weeks, and they were randomly divided into 4
groups—normal group, diabetic group, valsartan treated group (10 mg - kg™ - d™') and Tongxinluo treated group (0.4 mg -
kg™ + d™") ;the level of fasting blood glucose( FBG) , urinary albumin excretion rate( UAER) and the renal function included se-
rum creatinine ( Ser) , blood urea nitrogen (BUN) and creatinine clearance rate ( Cer) were measured every 4 weeks; After 8
weeks, kidney weight/body weight ratio( KW/BW ) was calculated and the renal expression of angiotensin [l and angiotensin [
type 1 receptor( AT1R) was determined by western blot and real-time PCR. Results: The level of UAER, Ser, BUN, Cer, KW/
BW, Angll and ATIR expression in Tongxinluo treated group was lower than it in diabetic group( P <0.05) while FBG had no
significant alteration( P >0. 05) . Conclusion ; Tongxinluo can improve glomerular hyperfiltration, urinary albumin excretion, kid-
ney hypertrophia and the renal function in type 2 diabetic rats. The mechanism could be related to inhibition of Ang Il and ATIR
expression.
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SRR 34.7% 72 DN RLIIF BN B /NER 5 g
SUNN'= SN =Y A D S TR €Y AR i 1B 9 i
HAJR B S B /NERBEAL D L AR R AT TR 3]
1 5K 2 1T (Angiotensin 1T , Ang I ) J& DN 3= 35
AT Z—o Angll 2B R - 8 KKK RS (Re-
nin — angiotensin System, RAS) F= B (1 Il 45 15 W) It
ARG A M Bk &R 1T 1 832 4K (Angiotensin
II Type 1 Receptor, ATIR) , &7 & /NBRIEF B/
T AT % R T A4 L ) 348 WA 4 45 D RE L 520 DN
M &SRR ARTSY B A 1o S 0 4
T2DM KB A2 Ang [T Fak 520, PR 18 0 2%
X RS R g ok 1) S ) B AR AL, Sy o 2%
BT DN Al R Bl i 2 BB

1 #

L1 S2IeshYy 8 JEly A 180 ~220 g i) SPF i
P SD REL 40 H, dydb nt 4 Al 4L 2 sh i H AR
B Bt Zh 4 A4 72 17 AT IES SCXK (5T) 2012 -
0001,

L2 @EiemE FEeJr o 10. 0% #1.20. 0% FERE |
2. 5% JR[HEE 0. 5% IBERERF 67. 0% FEatiia kL, i §
JeURHR P ) AR BR 2 A, VR AT HIE 2 5 SCXK
(52)2009 - 0012,

L3 25 R @O R (NS OKiE 42
By IR RS | 0 MR R R P R
{=FIvK R 45 ) , B TRT b DA 24 0 £ 8t 5 450 v 3R fie 3
(X1371, Justiti el 254 BR A\ | sk 1 (F1030
- F0.5, 3% [& Sigma), JJL & I 5 1 7 & (CSB -
£03564, ;XX A 3% ) , JR &= A I & 377 & (CSB -~
£03254 , il A3 ) , K BURMR 18 H ELISA 125
&(E -25AL, 3£ Iel), $it Ang 1T 1 B2 (A Hi {4
(ab9391, 2% [E Abcam) , Ang 1T $L & (NBP1 - 30027,
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1.4 FELE{UEF  CareSens POP I BEX (2 F}K
I BRR 52 A PR3 5] ), BioTek EXL800 i 5 AY ( & [
AR A BRA ) , sk 320 330 4 H s A4 Lo it
I RS R A BRAR]) ,3K18 & E e
VRES.O AL (€ [ Sigma) , ELITE200 H 3k % ( 3¢ [
Wealtec) ,V — GES /)N 3 T H, kA ( 55 [ Wealtec ) ,
PRISM7700 %<t & & PCR {X ( 35 [E ABI), Q - 5000
SO (SE [ Quawell) , WD — 9413 B,
BOT AL (AL S —AE ) o

2 Fik

2.1 ZhYRRIR ST S 2 SD R B I PE R IR
VS, fie ik g, R BB R kAl 10 H

Has A RS ) oy 30 HON s iid,
WELLE AR, 4 JREASE 12 h, 4% 35 mg/kg (AT
— UM A 1% BB MR A T 2R V(LA 0. 1 mol/L
PR PR C B, pH 4.2 ~ 4.4, 0K B8R,
25 LTRSS R . 72 h R4 KRB f kR
I MK, 25 B8 A ( Fasting Blood Glucoce, FBG) =
16.7 mmol/L B2y T2DM K BUREIRL A5 pl 2h H AR
FES d Jafs T2DM R BENL o 3 4. Wi
(XST) AP HE 10 mg « kg™ - d 7' HEH @O
ZRAL(TXT) T3 O 4 B 0.4 g - kg™ - d 7'
B, 2 HA(NC) BRI (M) TR ZZMKHES .
BEEEG 8 JH

2.2 FRARBURSEEE DL 4 JERF 8 JER
] 5, 4 SR AR JE AR 24 h DR, T R JBLIl A T
BRI ;8 JA R I 4A 2 )5 LA 10% /K & S fi 0. 35
mL/100 g {4 BRIEC L, I 35 20 BRI /S 4% 1 Ul
B, 5B, 22 B PR, A B R O R R . IR
FE IE M B2 - 80 CORFEA

2.3 fEbRAI

2.3. 1 EMAALTE ARSI OB {SORS: I I 5 H T
K- 5E MR F (Body Weight, BW) Fil ¥ T ( Kidney
Weight, KW) , "B HE 154 = KW/BW ; JR it (8 R
FHMBEREBE oy 2120 SR, bR 1 8 1 %R ( Urinary
Albumin Excretion Rate, UAER) = H & H ( mg/mL)
x SR E (mL/24 h) 5 8 3l A A 23 A 7 i L AT
(Serum Reatinine , Scr) . [fil jK 2% Z& ( Blood Urea Nitro-
gen, BUN) F1JR LEF ( Urea Reatinine, Ucr) , PN A= JILET
1[4 2 ( Creatinine Clearance Rate, Cer) = JRJJLEF x
MR (mL/24 h) /[ LEF/1 440 (min) /A5 x 100,
By i mL/ (min x BW/100)

2.3.2 Western blot f& ' 2042 % Ang IT Fll ATIR
MEHRE BUEHSA RGBS, % D
RIS 5 A S O (R R 5 5 (50 pg)
AHLIZIRAE 10% SDS ~ PAGE Jig - HLIK 7085, FREN 2
PVDF [I5:5% JBENR Wit Bt A1 9% 1 h, SR AT Ang 11 i1
ATIR Hifk 4 CHFF RS min x 3 YWHEME, I AE
IR R —HT A RIFE 2 h, TBST % S5 min x
3 UK BERR S I ECL 3380 I 58 A S A B, e 5 itk
T4l , R A3 e b E AR 2500 B DG E BE L
2.3.3 RT - PCR LA 444 Ang 1T F1 ATIR
MFER F ik R Trizol i 7 $2 U & RNA, DNase
LbHE, ] TOYOBO % 518050 & #6417 <DNA (&
i, ¥ NS AL (GAPDH) A1 RT ¥y dE AT 9 155 1%
BRI BE R HL K , H VK S BEIRCAE 52 AT TR MLE AT IR
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FHEEIE UG o 2R GEdE AT~ € o0, LA H 2R A
mRNA 15 GAPDH mRNA W6 JiE L (7 H 2 A
mRNA ik, FIMERINE L,

®1 5MER
[EL0E-5] 51975 TR
B-actin  SACAGCAACAGGGTGGTGGAC 3
STITGAGGGTGCAGCGAACTT 3 252bp
Angll  5* ACAGTACAGTCTCCACATGCAC 3
5 ATCTGGATAAGCACAGTTCGTT 3 185hp
AITR 5' CCACTCAAGCCTGTCTACGA 3
5 GAACCTGTCACTCCACCTCAA 3 264bp
2.4 GEittEAb RSB R ATEL £ bR (x

s)ZN, BT A B Rl SPSS 19.0 S8 i 2% 43 #r o
F AP LI FEBCR AN R 7 2200, 2T
PO 7 22 51k LSD K 36, 45 J7 25 A8 55 R
Tamhane’s T2 ¥4, L P <0. 05 A G5 L.

3 H#R

3.1 IR RAE AR 032 FoR . 1E 4 4
KR8 JHR, 545 FH AR AL KBl FBG — Ak
T K (P <0.05), UAER £ 2L Th 5 (P <

0.05) ; SHEAYL Hgs, il O 45 4 S Sy I 4 FBG TG
B85 4E (P >0.05) , UAER i 2%k (P <0.05) ;
PRIT A LB TG T4 B L (P >0.05) o $E/RIEO
2% TG LA B VR P, 45 AT U R T2DM K BUR

HE AR
x2 BHAROERKRAEAHMEMNLE (x+5,0=10)
4 8 J
ZH 5 FBG UAER FBG UAER
(mmol/L) (mg/24 h) (mmol/L) (mg/24 h)
SHA 5.5+0.4 0.37 £0.07 5.8+0.4 0.40+0.05

MR 28.3+2.7%
AYLIRL] 27.2 2.6 ¢
LR 27.3 2.0

1.75+0.12" 28.4+2.9"2.28+0.15"
1.42£0.09%228.1+2.4* 1.75+0.18* 2
1.39+0.10%227.3+2.2* 1.59 +0.15*%

T S AL, * P <0.05; SEUNA LA, A P <0.05,

3.2 MU MPRR R A A LTS BR R sk 3
JI7R 75 4 JARFN 8 JATR , 5725 4 FE AR AL 2 R
Ser BUN Al Cer $FFLET} R (P <0. 05 ) 5 SGHEHIZ L
B, TR AV LA A AR K P R W] AR (P
<0.05) s AT 4 LB E G2 1 L (P >0.05) .
Fe7ae 026 0] AW T2DM R B /N el e 8
i, PRI ThRE
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15 4 . 8 :
Ser(umol/L)  BUN(mmol/L)  Cer(mL/min/BW x 100 g) Ser(umol/L)  BUN(mmol/L)  Cer(mL/min/BW x 100 g)
2 HAH 28.3+2.2 5.40 £0.71 0.70 +0. 07 30.2+2.0 5.92 +0. 69 0.78 +0. 07
(T RIUEE] 39.1+1.9% 9.42 +£0.78* 1.52 £0.12* 43.9%£2.9%  12.06+1.14" 1.74 £0.13*
R 351174 7.21£0.59*2 1.28 £0.10*% 39.1+£1.9*2  8.90+0.80*% 1.49 +0.12*4
TWOHE 34.4+1.8"%  7.50+0.58*% 1.29 +0.12*4 38.3£2.1%4 8.38+1.02%% 1.39 £0. 14" %

TG A, ¢ P <0.05; SR A, A P <0.05,
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Aangll - @D - & i * o
Es @ XST
ATIR -— S T ee—— %2 [== lNp4e)
; *
Bactin D w— — — 2
NC M XST TXT ma e
1 FHXREHLEH Angll f1 ATIR
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3

0O NC
5 I s
32 B XST
£ o ™XT
=
=1

0
Ang I ATIR

B2 RAKRBHALAD Angll F1 ATIR
HEERZEMIER(n=06)
T 5 NC HAR, * P <0.05;5 M HAg, 4 P <0.05,

3.3 HWEAFEEL WXL PR SEEAR

BRI R R KW K KW/BW Y91 8 7 & (P <
0.05) ; SHEAIZH Ho A, 3O 25 4L S A TP I 4] KW
KW/BW g Ik (P <0.05) ; B§IA Y7 4 b AT
Geit2 (P >0.05) , /R3804 AT LUA R
B E AL, o T2DM R BRUR B JIEAE R

4 BAXREEREXNEENLE (v £5,0=10)

2157 KW (g) KW/BW(103)
254 1.52 +0.08 2.98 +0.26
PRAZH 2.24+0.19* 6.02 +£0.45*

SRvb I 1.98 £0.26* 2 4.98 £0.54* 2
WO HA 1.87 +0.21*% 4,66 +0.52* 2

Vs LI, P <0. 055 B LA, © P <0.05,
B4 41 Ang T FT ATIR 5 (4RI E R 19 6 3k
WE 12 FiR 525 A R B AR U 4
21 Ang 1 Jz ATIR 8 Kk H Fe ik w4 W] 7
(P<0.05) ; SHIRILL F A, VDI Ang T 25 1 %
FER LA B BFEIR(P <0.05) ,ATIR 1Rk

3.4



HESPEEZy 2015 458 H 55 10 455 8 1Y)

- 1225 -

k(P <0.05) ,ATIR 3£ H £ R BTG 122 B X
(P>0.05) ;38032841 Ang T &2 ATIR & [ M KL 55
NI I B RRC(P <0.05) o $E/RIEO 4%
AT DA R (R ZKOF R R B 2 o 3RIA Y
Ang Il 1 ATIR,
4 i

B /INEK i UE L 7E T2DM RUY S i A R R
35% ~45% X g R A T BE SRR A ER AL
R Bl 77 24 B 58 SO A 6, J& DN G s A
RO B B AR R RAS B IE AL 7E UE
PR BUEREFEEAEM . R & Ang T 7] 5
ATIR ¥ MEas & XTI A 2 it . 5%,
Ang [T 7KF-F 8 7] LS E0E /R R 8 : Ang 1T A] LA
ZiE R — A AL A (NO) G, Ang I Ay —Fh
SRR I R AT 5 NO B [RIVE T, A8 ' s A Bk
/NSl T, AR B /INER 3R N Bl TR
BRYEN I TH i, A UM R s, 8O /NER IR
EETE B 5 Ang I KR AT LRSI (0 AR K R T
o G O da R S R R (O E S i R N = NS Y
20 0 K P B AT e A RRE G, 5 R IR AR K, 0
iR T R, Ang T KPR AT DL S 80K
FI R : Ang IU 38 i 7 18 Nephrin (335, 405 2 401 iEg
R RN T, (i /R Aot b 3E e B R ALY
BESE I, AL ARG K, S B Aok I E A 1k AR
JRAE ek & Y . B Ah, Ang 1T KT
T i AT DA 35 4 AP JE BT 00 1A T B SR RN 4 PN
TR SRR B A, P B N ERBE AR ph AT
UL, Ang 1% B E 9 520 5 T2DM B30 A 15 U8 ik
YA, B2 HRGAEHRE R .

SRR B NER IR R AT DN AR R Y
HEIRIT B, Ang Il Z{&FE B0 ( Ang 1T Receptor
Blockers, ARB ) 25 24 ) W[ LA /& B 4 5 % b 45 &
ATIR, 4] Ang [T (A= 124300 . S UD 3 457030
VR RV AEAE IR B9z e, B — 2 )T
BABAEAE AR BRI, P4 B3R 97 1 JC B8 4 1) T T 5
R PEERA BEIR B R X AR A A
TCERATEVE G H A B KR BRI IR ¢ e
745 DN [ RBL - MI . mEZiHEdAm
DN M PRI IEAE H A, A5 A 25 FIT 8, b A 9 s 7
FRII R G RS 3 3 B B R Z W0,
TEMFE , B R B 285t 5 g A v 30, S AT A
BFAD B2 BH, BB R 2, ' 2 0 L 5 95 22 BRI, Y 2% %
45, B RS, B AR R M EE A, HOIEAZ AR, A
P B % W 177 A2 SIE W A . DN 995 57 76 B 5 S O 7S

JIRE L AL LA 285 1) i i O SR, e 0 o 2 A AR
Se it TARGE A IR KL o 18O S I A T I
PRIy, BRI AS KR 42l kAT

LT o L VAN RN N I DA

12 WRH 2, 207 A f SGE 4% 5 AL 2580, 1697 e

PRSI koS B B8 A o JUEG O 80 9 i B

2% e T U OB PR R L O A A5 B R Y

SRR ERRERN T WO PR o 0 2 e 5 LA DN

FO3ETT  BIF T UE S 3 0 4% 2 9 T A 50 G R 1)

DN 835 1 PR A HEME S 20 1 T e, R & W HLiA

J7 R LB AL , (ECHCAR AL AR 4 AN T e

AHIRFER IR R IR R B 15 /N e B TR A
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FR BN AL B 3R DR 70 1 B 20 ML, W 5 5

H S S T2DM ik AR BRERE S d

T2DM K U5 B 22 bR LI 2 | B (A

TRV 22 R S e IR, 2 RS 1 g URIR S . 5

B AS R ZE O BUR B 2 RS 0, o9 2R LT

TEERRTH R, B AR ROE n, £5 5 DN LB wF

FEA R Rl 0 4607 8 J )5 T2DM K Y

UAER .Scr . BUN Cer il KW/BW 14 i 2 Ji ik , M &

PRy 2 T Uk S 3 O 2% T AT 85 T2DM R B Y

e USRS VAR IR 2R AR HEE R B LR, R4

FIiE. WB J& RT - PCR Z5R 7, il O 25— 1

A RVEE R Ang [T RN 92800 B2 Ang 1T

()25t , o3 —J5 T A LA R R ATTR 6 PR A 2% 38 ik /b

HAMLH) Z RS B, ) R Ang T R FEAE T 25

TR 802 AT L A D SR AL B U R A

VERT, AR RIBLH 5 T P HE Ang [T 223, #0057 5
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