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[ ABSTRACT] Aim To investigate the expression of autophagy level in the aorta of type 1 diabetic rats and the in-
tervention effect of rapamycin, and determine whether rapamycin has a protective effect on the aorta of diabetic rats by regu-
lating autophagy, endoplasmic reticulum stress, and apoptosis. Methods Male SD rats were randomly divided into
three groups: normal control group, diabetes mellitus group, and rapamycin intervention group. Diabetic rats were
induced by a single intraperitoneal injection of streptozotocin. The rats in the rapamycin intervention group were given ra-
pamycin in a dose of 2 mg/kg once a day by gavage. After rapamycin treatment for 8 weeks, blood samples were collected
for biochemical indicators and adiponectin detection. The protein or mRNA expression of Beclinl, microtubule-associated
protein light chain 3 (LC3), p62, C/EBP homologous protein ( CHOP ), Caspase-12, glucose-regulated protein 78
(GRP78), Bax and Bel-2 were assayed by Western blot or real-time fluorescence quantitative PCR. Results Com-
pared with normal control group, the level of serum adiponectin in diabetic rats was significantly decreased (P<0.05),
aortic wall was thicker, endothelium was severely damaged, the mRNA and protein expression of Beclinl and LC3 and
the mRNA expression of Bel-2 in aorta were significantly decreased ( P<0.05) , and the mRNA and protein expression of
p62, CHOP, Caspase-12 and GRP78 and the mRNA expression of Bax in aorta were significantly increased ( P<0.05).

Compared with diabetes mellitus group, the level of serum adiponectin in rapamycin intervention group was significantly
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increased (P<0.05), the pathological changes of aorta tissue were significantly alleviated, the mRNA and protein ex-

pression of Beclinl and LC3 and the mRNA expression of Bcl-2 in aorta were significantly increased ( P<0.05) , and the

mRNA and protein expression of p62, CHOP, Caspase-12 and GRP78 and the mRNA expression of Bax in aorta were

significantly decreased (P<0.05).

Conclusions The level of autophagy in aorta tissue of diabetic rats decreased.

Rapamycin may protect the aorta of diabetic rats by activating autophagy and alleviating endoplasmic reticulum stress and

cell apoptosis.
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Table 1. Primer sequence

HER 2R LS ) TS T

GRPTS 5'-TCAGCCCACCGTAA- 5'-TCCAGTCAGATCAAAT-
CAATCAAG-3’ GTACCCAGA-3’

CHOP 5'-TGGAAGCCTGGTAT- 5'-GAGGTGCTTGTGAC-
GAGGATCTG-3’ CTCTGCTG-3"
5'-CAATTCCGACAAA- 5'-CATGGGCCACTCCAA-

Caspase-12 , ,
CAGCTGAGTTTA-3 CATTTAC-3

2 5'-TGAAGGCTATTACAGC- 5'-CCTTCAGTGATGGCCT-

P CAGAGTCAA-3' GGTC-3'

Bax 5'-GTTACAGGGTTTCATC- 5'-

CAGG-3' CGTGTCCACGTCAGCAAT-3'

Bel2 5'-CGGGAGAACAGGG- 5'-CAGGCTGGAAG-

o TATGA-3' GAGAAGAT-3'

GAPDH 5'-GGCACAGTCAAGGCT- 5'-ATGGTGGTGAAGACGC-

GAGAATG-3’ CAGTA-3'
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Table 2. Comparison of body mass and blood indexes of rats in each group

x| n B (mmol/L)  TC(mmol/L) TG ( mmol/L) R (g) JEEX 2 (mmol/L)
IE % R AL 10 6.8120.64 1.95+1.97 2.4420.72 536.88+14.09 2.21£0.69
Ml R 4 11 26.05+3.04" 2.92+0.48" 4.92+1.33"  269.02+£57.31° 1.29+0.59*
AR T 12 26.73+3.72" 3.23+0.87" 4.48+1.28"  177.25+20.83" 2.40£0.57"

a N P<0.05, 5IEH X IR HLH ;b P<0.05, SRR i,
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Figure 1. Results of HE staining in aorta tissue of rats in each group
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Figure 2. Expression of autophagy-related markers LC3, Beclinl, and p62 in each group

2.4 KEREFNBKA B R EK TR
5IE H O IR F B, DR e AR R B ik

GRP78 ,CHOP FlI Caspase-12 & [ Fll mRNA Fik /K-

B EFHE (P<0.05) , & WA R K B3 30 ik o4 Joe A

POEOKV B T m . BRIAER TS, K 350k
GRP78 .CHOP £/l Caspase-12 & [1Fll mRNA ik /K
B FH IR (P<0.05) , 475 T A8 R 7T R i AR
J5T P SO K P i B R B = sl ki 05 (181 3)

Normal Diabetes Rapamycin
control mellitus intervention

GRP7S = o

CHOP

Caspase-12 NN

GAPDH e st st

© 20r- 5 2.0r
> >
< 15} a < 15}
5. . 5]
o 1.0 S 1.0f
Q Q.
® 05+ o
E % 0.5
0.0
o Normal Diabetes Rapamycin O 00 Normal
control  mellitus intervention control
° 2.0F _ 2.0p
> [0]
> 1.5F 2 8 1.5
s - <
< 10p Z10
[S
R 05 a 05
& o
T
o 00 Normal Diabetes Rapamycin O 00 Normal
control  mellitus intervention control

3. BAKER N EM A EFHR CHOP, Caspase-12 1 GRP78 IR i%

c
§
a o
a
N
- >
o2
(7]
®
Q.
7]
8
Diabetes Rapamycin Normal Diabetes Rapamycin
mellitus intervention control  mellitus intervention
_ a
a <Z< 2.0
s
€
QE
310
@
S 05
(7]
5 00
Diabetes Rapamycin © 0 Normal Diabetes Rapamycin
mellitus intervention control  mellitus intervention

a A P<0.05, SIEH X HRAL HLAE ;b Ay P<0.05, SHE R4 He A,

Figure 3. Expression of endoplasmic reticulum stress-related markers CHOP, Caspase-12, and GRP78 in each group
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Figure 4. Expression of apoptosis-related markers Bax, and
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