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Effects of B-blockers on vascular aging in spontaneously hypertensive rats

XU Tiantian, LI Shuguo, XIANG Yun’e, SHAO Wen

Department of Geriatrics, Yichang Central People’s Hospital , The First College of Clinical Medical Science, China Three Gor-
ges University & Institute of Geriatrics, China Three Gorges University, Yichang, Hubei 443003, China

[ ABSTRACT] Aim  To explore the preventive effect and potential mechanism of B-blockers in vascular aging of
spontaneously hypertensive rat (SHR). Methods 24 three-month-old male spontaneously hypertensive rats were ran-
domly divided into placebo group, nifedipine group, nifedipine+metoprolol group and metoprolol group, treated with edible
starch, 60 mg nifedipine sustained-release tablets, 40 mg nifedipine sustained-release tablets+75 mg metoprolol sustained-
release tablets and 150 mg metoprolol sustained-release tablets, respectively.  The rats fed with common diets for 9
months, and the blood pressure, heart rate and other general condition of the rats were dynamically measured. ~HE stai-
ning was used to observe the morphological characteristics of femoral aorta in rats.  The vasomotor function of isolated fem-

oral artery was tested by circumferential perfusion, immunofluorescence histological staining and real-time polymerase chain
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reaction (RT-PCR) were used to determine the expression of aging related genes p53 and p21, as well as endoplasmic re-

ticulum stress related genes CHOP and XBPI. Results Compared with placebo group, systolic blood pressure de-
creased by about 30% , diastolic blood pressure decreased by about 20% , and heart rate decreased by 9% , 36% and 41%
(all P<0.01) in nifedipine group, nifedipine+metoprolol group and metoprolol group, respectively. ~Compared with pla-
cebo group, the systolic and diastolic functions of nifedipine group, nifedipine+metoprolol group and metoprolol group
were significantly improved and the intima-media thickness decreased by 24% , 14% and 37% (all P<0.01), respec-
tively.  Compared with nifedipine group and nifedipine+metoprolol group, the systolic and diastolic functions of metopro-
lol group were significantly improved and the intima-media thickness decreased by 18% and 27% (all P<0.01), re-
spectively.  Compared with the placebo group, the expression levels of pS3 protein, p5S3 mRNA, p21 protein, p21 mR-
NA, CHOP protein, CHOP mRNA, XBP1 protein and XBP1 mRNA in nifedipine group decreased by 35% (P<0.01),
23% (P<0.05),25% (P<0.01),3% (P>0.05),51% (P<0.01),24% (P>0.05), 21% (P<0.01) and 23%
(P>0.05), the nifedipine+metoprolol group decreased by 36% (P<0.01), 42% (P<0.01), 4% (P>0.05), 24%
(P<0.05), 32% (P<0.01), 44% (P<0.05), 13% (P<0.01) and 42% (P<0.05), the metoprolol group de-
creased by 47% (P<0.01), 43% (P<0.01), 42% (P<0.01), 49% (P<0.01), 78% (P<0.01), 56% (P<
0.01), 32% (P<0.01) and 81% (P<0.01).

metoprolol group further inhibited the expression of genes related to aging and endoplasmic reticulum stress.

Compared with nifedipine group and nifedipine +metoprolol group,
Conclu-
sions The arteries of spontaneously hypertensive rats show significant aging. ~ -blockers are better than calcium chan-
nel blockers in inhibiting vascular aging of spontaneously hypertensive rats, and at high doses B-blockers improve the de-
gree of vascular aging better than combination therapy, and their mechanism may be related to the inhibition of endoplas-
mic reticulum stress.
[KEY WORDS] B-blocker; endoplasmic reticulum stress

spontaneously hypertensive rats;  vascular aging;
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TERAFEMRER, BHETAE, HH,
1.5 RT-PCR #ll p53,p21,CHOP & XBP1 mRNA
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K F Trizol 3% 48 B & 20 ik 41 44 5 RNA, R %% &
1% 2| cDNA M E A7 R LR R, R B4 .50 C
15 min,85 °C 5 s,4 °C 10 min; RT-PCR 4 ] .95 C
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% 1. RT-PCR 5|¥551
Table 1. RT-PCR primer sequences

A 51975

p33 L 5'-GCCATCTACAAGAAGTCACAA-3'
T 5'-CAGGCACAAACACGAACC-3'
p21 FiiF  5'-CTGGTGGCGTAGGCAAGA-3'
T 5'-ATGGCAAATACACAAAGAAAGC-3'
CHOP [ 5'-AAACCTTCACTACTCTTGACCCTG-3’
N 5'-GTGCCACTTTCCTCTCATTCTC-3'
XBP1 F#F 5'-GCGGAGGAAACTGAAAAACA-3'
T 5'-GCCTTACTCCATTCCCCTTG-3'
GAPDH  FJf 5'-ACAGCAACAGGGTGGTGGAC-3'
T 5'-TTTGAGGGTGCAGCGAACTT-3’

1.6 RBEHALFLEEKRN p53.p21,CHOP K
XBP1 EARIX
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W RGBS EE AL i N —3 p53(1 2 100) |
p21(1 :100) .CHOP(1 : 100) XBP1(1 : 100) J& F
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A 25 AT K A x100% 30 K B AR 4 2048 BB i &,
Bl K-H & 3k & 3£ % KF, F#H 45 min J7 A
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J& F VL 107 mmol/L 7. Bt 2 7 ( acetylcholine, ACh)
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Figure 1. Comparison of systolic blood pressure, diastolic blood pressure and heart rate of rats in each group
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Figure 2. HE staining of rat femoral arteries in each group
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Figure 3. Quantitative analysis of intima-media

thickness and cross-sectional area
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Figure 4. Contraction rate of femoral artery in each group
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Figure 5. Relaxation rate of femoral artery in each group
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Figure 6. Immunofluorescence detection and quantitative analysis of p53 and p21 in femoral artery of rats in each group(40x)
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Figure 7. Immunofluorescence detection and quantitative analysis of CHOP and XBP1 in

femoral artery of rats in each group(40x)
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HF-+ S HEIR R AR L, EFEIK IR AR Bk pS3 p21
mRNA B EIRKFEFFET 1% (P>0.05) 33% (P<
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23% (P>0.05) , fiff 2% i °F + 35 451 /K 41 1% 3 ik
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3 i iR

R I 2 Y 7R 9 9 BB T 1Y) e L R [
Z—, TE35~79 F i ARESIW AR, RAH
1/3 BEF 00 I 55 920500 . — T0U iy s 1 BA 31 AF 9% 3%
B 02 A 3 AN B R = XU, T[] B 5 9
A v RS I A A ) R R A A AR BUE MO
AIUREBE 4 PRIBET A KU 3 e 70 i 4 Ak A 41 40
Wit A AR A 3 K T % AR IR AT AR Ak, A A
JEESE I i G RE E Y | i A A A RE ) 3t 28 DY B2 K
FME I A AT IR D BERR AT I A 0 | KB
TV IR v 0 3 1) — T %A R A, R
I AR A 0 i R B T 1 — AN A TA
A AL A S TS AR 2T PRI e S
PUSHESE B 32 IR BH A RIAE S — L2 iR yT 2 AE 18
ENPAE - 3 R 0 (NN = 0 D2 2 S RIS TN
ST Bt RO LR BE | b ek 3h bk 2 A AiE )
I, BEAE R IE R 2 38 F IR UE B2 22 F
PRI B A2 1A Bty 771 S 5 o 3 o0 I 9 0 R A T
Jei , 20T HO I A8 AL S5y TR 20

ARSI B ik 1 5 2R Ak | g B v B JRE R 3
EHLR IR MG T R84 22 7 1H 56 UE i A AR &
e, GER KR 12 A% SHR M LRI, N
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Figure 8. Relative mRNA expression of p53, p21, CHOP and XBP1 in femoral artery of rats in each group
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