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Establishment of a diabetic-hypertensive rat model

ZHANG Bing, CHENG Gang, LIU Hong-ying, WANG Li-li", LI Song
(Institute of Pharmacology and Toxicology, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract: This study is to establish a diabetic-hypertensive model in rats. After the induction of diabetes by
streptozocin (STZ), rats were maintained with free access to rat chow and 1% NaCl drinking water. Blood
pressure was monitored at conscious state by tail-cuff weekly till it was 50 mmHg higher than normal animal
steadily. Finally, blood pressure was measured by catheterization of the right carotid artery and plasma ET-1
and Ang II, kidney Ang II and angiotensinogen or preproendothelin gene expression in liver or aorta were assayed
separately. STZ-diabetic rats that maintained with 1% NaCl drinking water exhibited obviously increasing
blood pressure since the third week. Then the pressure reached 150 mmHg at the 6th week and was maintained
until the 11th week. Till the 12th week, the blood pressure reached to higher than 160 mmHg. In addition,
these high blood pressure rats were accompanied with increased blood plasma ET-1 and Ang II and augmented
gene expression levels of angiotensinogen in kidneys and preproendothelin in aorta tissues. Loading sodium
chloride chronically to STZ-diabetic rats could prepare a diabetic-hypertensive rat model.

Key words: hypertensive; diabetes mellitus; high salt

PRSI P S IR WL — b IR %, 4 Rl s £ LA R P R 0 4 4% . R I AR
guik, WEROW BB A EE U BT DU A LS . JAT TR R R R T, K2 RIS IR
WF RO TR, B D S8 v L T () ORI W I, D R TR PR R T UL 1 IR T
e T ARBE R S8 o AR RO U BRI OB, sk, DRI, SENIIFST R I R DR R (e
LT DR (AR B ARA #AT LOA, ATRE DR LI A ez L), A LA XY A T R LA R
TE 6 2 O LR 3 AR S B PR o 2 5, T =V,

VO 1 20081121 4 N KA 1 3 S 280 J fF 926
“HIAR{EH Tel: 86-10-66874603, E-mail: wangll63@yahoo.com.cn Jod FL AR B2 LRI R 2087 B VA T SR 1) AR BEAl . B




© 576 * Zj27 244 Acta Pharmaceutica Sinica 2009, 44 (6): 575-580

T, P FRIBE s B e AL s P B A B ) B B3, A
FA A A2 DA RIBE PR v I P (1 3l A 3 2
Ao A HGE R SR A M I B K B (SHR) 4T STZ
IR, TWEIR I, SRR K
PR TF5 S BE PR, XA R A o E I PR 22 4L
DRI i AL 5 DU () 5 508 1 It e i i s 5
PRIGEIRIESE s I HAZ I RIS P oe T4y, mpi g
7 IS B Do REAE AT SR AN 5 A ST P i 2L
FRAE. AN, WAFLE STZ 5 SHH IR 5 TR U
B 2 bk B A B v I s PR AR {HL R A AR AR A 2
B RGE R AAR A ) B, ANIE £ 2 20 VA R SR AT
G0 DRI, A7 00 BEEE ST 7 i ARR ) 50 38 5 R o %
WU B 03 I i ML s (R0 B R R

MR 577E
SKIGENY  IEHMENE Wistar KB (AT 210~

230 g), HIZEFHEZRIER S o5 BENL h
IEE X IRAL (NCO. FRalimh 4l (1% NaCl). Ffafifl
PRIGAL (STZ)~ Bl PRI i b4l (STZ-1% NaCD, %f
H 15 H,
RIS EE  ALC LA (BhfikO i e AT &
gt PRSI AR C R BURBHRFAE DR A R A D
IR (S 354, A5 : ONE TOUCH BASIC Plus);
16 FAFIC A (SE[E BIOPAC A+, 15 : MP150);
HOHL (G5 Sigma A#H], K45 3K30); DNA/RNA &
=/ (% Eppendorf A 7, 74-5: BioPhotometer); PCR
X (&= Eppendorf /&), K45 : Mastercycle gradient
96); DYY-8C B HLIKAL (Abit/N—AUEs) ), BEIR 5
% (3 Alpha A7), #5: Chemilmager 5500),
IR F  BEMREE FE (STZ, Sigma A#]); %
P (JAbntt ik A ), A ERE (Fluka AG, Chem
2y W), Trizol (Invitrogen 23 7]); DEPC (Sigma 23 7));
Ex Taq. 10xEx buffer. % Marker-DL2000 (Ki%
TaKaRa "L HARAT LA F]); HAdHIE R o el
51T &R W KiE TaKaRa EYHA
AR F A, PEATRIILE 1,
SMEXBBRESY KREKEEE, LR0E
JEs T SRR A 2 (60 mgkg™) 72 h T, REHIKEL

i, FH AR ASC 5 K B LB K-, 326 FH IR 7K~ v T
15 mmol-L™" &, 5 1% NaCl 40 [/ 55 1E H UK e
1% NaCl i, HAREFRFEMEALR, Bldf. &4
o S M i, ifil R =T 150 mmHg #0h & Il .

KBMEMEAZE KM ALC T e 55
M7 2 G455 &) s I 2 3 Wk ot s, 43 2004 vk B LR I 8
SURER, DU IR ] [ 7 75 1 7F 9 0 00~11 1 00. 55 1~
2 AR RUE AL SS, 2 3 FIFahIEUd . 1k
W 7% STZ-1% NaCl 21K Bl s T s R AR U,
BRH (850 mgkg ') -EEEHE (50 mgkg™) JEEE
SSERRIE, A I SUBN k AR A 8 s ) e e A 0% T A= 3
WSRAX, RSB KA R BTk E . KR 22 DL
0ER o SE R I 2 5 B, G UK Bk O
B S AR AL, R A T AL SUE AR AR K
BEDR FIE AR A 1 5

ARIMM ET-1. Angll ZEME A HBIM0FEE
FE TS S I B B T R v o JBUS S S5 B9 BT » K K
U s VR IEAT I 5

ET-1 (WRZER-1)  BUASILyE N T B i bt
B (DI FRIBCE: FIKES © 7.5% EDTA-Na, A
41 3) W, 1 mL AR A 35 ul, T84,
3 000 rmin”" B0 10 min (4 C), 4> &1L, —70 CLE
7RI

Angll (IR E T ) A MG v A Filk
A JE NG AR R IR Hl: 0.30 mol L
EDTA-Na, : 0.34 mol-L™" 8-¥2JLMEmk (Fifz) : 0.32
mol- L™ “SHIETNEE =212 @ DIWHUEE T, 8 1 mL
MANABUEER] 25 pL, #&5], EUKEH, 1000 rmin'
20 Smin (4 °C), ESIMYE, —70 CLRAFRFI

KEEFHLR Angll & MlE Tk BUE 4R
400 g, MIANZEFEE/K 1 mL, WFEEHIRAIS, 3 000
rmin”' B0 15 min (4 C), BU/bE BiEBRA Lowry
PR B, LR RIS OB MO R BRI
R BN BB, SR RO S AT Ang 1
BRI E

ARSMEHEXERAREFEEE PCR ZENE
i S0 3 R BRAE SR RO U S BBk L o JUE B I 1)
& RNA, Jfiil# cDNA. Prepro ET-1 [ V.4 1F

Table 1 Sequences of the set of primers used in RT-PCR experiments

Group Sense primer Antisense primer Length / bp
PreproET-1 5'-TCTTCTCTCTGCTGTTTGTG-3' 5-TTAGTTTTCTTCCCTCCACC-3' 483
ATG 5-TTGTTGAGAGCTTGGGTCCCTTCA-3' 5'-CAGACACTGAGGTGCTGTTGTCCA-3' 264
GAPDH 5'-TCCCTCAAGATTGTCAGCAA-3' 5'-AGATCCACAACGGATACATT-3' 307

PreproET: Preproendothelin; ATG: Angiotensinogen; GAPDH: Phosphoglyceraldehyde dehydrogenase
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Table 2 Body weight and blood glucose of rats

Group Body weight/g Blood glucose/mmol-L™
Normal control 595.8£56.3 4.5+0.6
1% NaCl 604.4 +48.4 43+£0.5
STZ 348.4 + 343" 272+ 4.0%
STZ-1% NaCl 347.1 £31.7%44 26.7 + 3744

n=10-15 X+s. "P<0.01 vs normal control group; AAp <
0.01 vs 1% NaCl group
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Figure 1 Changes in systolic blood pressure. n=6-8, X+s
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Table 3 Blood pressure and heart rate measurements performed in rats

Group HR/beat-min”" SBP/mmHg DBP/mmHg PP/mmHg
Normal control 320.4 +37.0 97.2+18.8 65.2+9.5 32.0+2.6
1% NaCl 351.5+51.0 100.2 +17.3 61.7+16.2 33.6+5.5
STZ 278.3 + 41.3% 112.5 + 16.0 79.4+19.0 38.1+4.9

STZ-1% NaCl 427.9 + 38 5MHAL™

170.2 + 9.8%44™

128.0 + 10.6"44™ 450 + g ofHAL

HR: Heart rate; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; PP: Pulse pressure. n=10-15, Xx+s. "P<0.01
vs normal control group; ““P < 0.01 vs 1% NaCl group; ~P < 0.01 vs STZ group
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Table 4 Effect of STZ and salt loading on the plasma ET-1, Ang II concentration and kidney Ang II contents

Group ET-1/pg:mL™"
Normal control 44.10 + 14.61
1% NaCl 52.57+3.22
STZ 40.34 +3.55

STZ-1% NaCl 63.95 + 185400

200.60 + 67.28"
148.70 + 61.73"

Ang II/pg-mL™" Kidney Ang Il/ug-g™" (protein)
271.85 +54.78 9.06 + 1.65
201.96 + 73.74 13.65 = 1.9%

11.71 + 1.84"
11.91+1.51"

n=10-15, x=*s.
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Figure 2 Aorta preproET-1 gene expression by RT-PCR in rats.
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The electrophoresis of preproET-1 and GAPDH RT-PCR products.
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Figure 3 Renal ATG gene expression by RT-PCR in rats.
are arbitrarily designated as 1.
electrophoresis of ATG and GAPDH RT-PCR products.
group; Lane 3: STZ group; Lane 4: STZ-1% NaCl group
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M: DNA marker DL2000; Lane 1: Normal control group; Lane 2: 1% NaCl
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Figure 4 Liver ATG gene expression by RT-PCR in rats. A: Gene expression is presented relative to the normal control group, which
are arbitrarily designated as 1. P < 0.01 vs normal control group; ““P < 0.01 vs 1% NaCl group; ~P < 0.01 vs STZ group. B: The
electrophoresis of ATG and GAPDH RT-PCR products. M: DNA marker DL2000; Lane 1: Normal control group; Lane 2: 1% NaCl

group; Lane 3: STZ group; Lane 4: STZ-1% NaCl group
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