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Role of the renin-angiotensin system in myocardial

injury in rats with vascular dementia
Li Jian Zhu Bohan Gao Peng Chen Ji Chen Hemu Gao Xiaoping
( Dept of Rehabilitation Medicine The First Affiliated Hospital of Anhui Medical University Hefei 230022)

Abstract Objective To observe the role of the renin-angiotensin system in myocardial injury induced by experi—
mental vascular dementia. Methods Eighteen adult male rats were categorized into a normal group sham group
and modified 2—vessel occlusion group ( model) . To assess the myocardial injury caused by experimental vascular
dementia immunostaining was conducted to evaluate the interstitial collagen fraction and myocyte cross—sectional ar—
ea. The concentrations of angiotensin Il ( Ang [[) and angiotensin 17( Angl-7) in the serum as well as the ex—
pression levels of angiotensin converting enzyme( ACE) angiotensin converting enzyme 2( ACE2) Ang Il Angl-
7 angiotensin type 1 ( AT1) receptor and Mas receptor in the myocardium were assessed. Results Modified 2—
vessel occlusion led to pronounced cognitive dysfunction( P <0.01) and myocardial injury( P <0.000 1) when
compared to the sham and normal groups. Additionally modified 2-vessel occlusion induced significant upregulation
of the ACE/Ang I /AT1 receptor axis( P <0.01) and downregulation of the ACE2/Angl-/Mas axis( P <0. 05)
of the renin-angiotensin system in the myocardium. Conclusion Myocardial injury in rats with experimental vascu—
lar dementia may be related to dysregulation of the renin-angiotensin system.

Key words vascular dementia; renin-angiotensin system; myocardial injury; brain-heart interaction



Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

° 1129 -

( traumatic brain injury TBI)

2 : TBI
TBI
TBI
TBI N
TBI -
TBI
TBI o
( cannabidiol CBD)
. CBD TBI
TBI CBD
CBD
1
1.1
1.1.1 SPF SD
260 ~280 ¢ 18
( : KMMU2020054) .
20 ~25°C. 55% ~65% N
1.1.2 CBD (
: 20200601 =99.5%)
Bax (
: AF0120) Bcl2
( Abcam : ab196495)
Cleaved Caspase-3 (
. GB11532)
-o( tumor necrosis factor-oc TNF-ar)
( Millipore : AB1837p) B-
actin +HRP IeG
( £ 205361 -AP.
SA000012) Cy3 IeG . DA-
PI ( Sigma :
C2306.F6057) ELISA (
: HO9042) HE
( : G1120) TUNEL
(
: KGA702C200) RNAiso Plus N

( £ 9108

RR047A) BCA (
: P00010)
(
BI1.520A) ( BioRad
Chemi DocTM XRS +) ( Zeiss
: Axio Observer) o
1.2
1.2.1 18 SD
3 ( Sham ) . (TBI )
(TBI+CBD )., TBI 2%
(2 ml/kg)
2.5 mm 2 mm
6 mm N
o Sham
TBI . TBI+CBD 30 min
6 h CBD( 10 mg/kg) - TBI
2% 80 o 1d
1.2.2 HE
1d
5 pm o
1.2.3 ELISA ELISA
1.2.4 Bax. Bcl-2
10%
1h Bax
Bel2 (1:200) 4 <C
Cy3 IeG
(1 :200) 1h DAPI
o Image]
1.2.5 TUNEL
1.2.6 Western blot Bax. Bel2.
Cleaved Caspase3.TNF-«
BCA o
20 pg
PVDF 5% 2 h
1: 1000 Bax. Bcl2. Cleaved Caspase3
TNF-« 1:5000 B-ac—
tin 4 C 1:



* 1130 -

Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

10 000 HRP IgG 1
h o Image]
1.2.7 RT-PCR

TNF-«  mRNA

RNA

2- AACy

Bax. Bel 2.
RNAiso Plus

cDNA PCR
mRNA o

GAPDH 15—
GACATGCCGCCTGGAGAAACS3 D 50—
TGATTTCCCGTAGGACCCGA-3"; Bax :
5'-CTTCAGGGATGGGGTGAACT3~ 15—
ATCTCCCTGTTGACGCTCTC-3"; Bel2 :
5'-GAGACACCTGAGCTGACCTT3"~ 15—
GTTGTCCAGTTCATCGCCAA3"; TNF-«

:5°-CCACCACGCTCTTCTGTCTA3

5-CGAGGGAGAGTAGTCAAGGT3",
1.3 Graph Pad Prism 9.0
xxs .

Student’s ¢ P <0.05 o

2

2.1 TBI
Sham
o Sham TBI

1A. ELISA
Sham TBI
(£+=0.832 P >0.05) 1B,

1 HE

(a: Sham x40 b: TBL

x40 c¢: Sham

2.2 Bax.Bcl2
Sham
TBI Bax (t=
4.666 P <0.01) Bcl2
(t=1.271 P>0.05); TBI

TBI + CBD Bax

Bel2 (£1=6.332.5.213 P<
0.01) 2.
2.3
Western blot Sham TBI
Bax  Cleaved Caspase3 Bel2
(t=3.302.4.317.3.037 P <0.05) ,

TBI TBI + CBD Bax Cleaved
Caspase-3 Bel 2 (t=
4.075.3.934.4.318 P <0.05) . RT4PCR

Sham TBI  Bax mRNA

Bel2  mRNA (t=3.617.6.625 P
<0.05) . TBI TBI + CBD Bax mR-
NA Bcl2  mRNA (t=5.117.
3.163 P <0.05) . TUNEL
TBI CBD

3.
2.4 TNF-o mRNA
Western blot RT-qPCR
Sham TBI TNF-« mRNA
(¢=5.714.6.489 P<0.01), TBI

TBI+CBD  TNF-« mRNA (¢t=
5.340.6. 561 P <0.01) 4,

x400 d: TBI x400) ; B:



Acta Universitatis Medicinalis Anhui 2024 Jul;59(7) * 1131

2 CBD TBI Bax.Bcl2
A: Bax x400; B: Bax ; C: Bel2 x 400; D: Bel2
; Sham :**P<0.01; TBI :#P<0.01
3 CBD TBI
A:Bax mRNA :B:Bel2  mRNA ; C: Bax\Bcl2. Cleaved Caspase3 B-actin : D: Bax
yE:Bel2 ; F: Cleaved Caspase3 , G TUNEL x400;  Sham :" P<0.05;

TBI :#P<0.05

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



- 1132 -

Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

4 CBD TBI
A:TNF-«  mRNA s B:TNF-o« B-actin
2P <0.01
3
o7 TBI TBI
1d CBD( 10 mg/kg)
o 10 mg/kg CBD
TBI 1d TBI
CBD o
TBI TBI
o Kopczak et al ® 340
18 ~65 TBI
40%
o Lopez et al °
TBI
TBI
o HE
TBI 0
TBI Bax mRNA
Cleaved Caspase3 Bel2
mRNA o TBI TNF-
a mRNA o TBI
. ’ TBI
o TBI
TNF-o mRNA o TBI
CBD
° CBD  TBI
o CBD
o Dochez et al "' 72 h
10 > mol/L CBD 8 ~10

mRNA
) Sham :**P<0.01; TBI
CBD 10 *mol/L. 1077 mol/L
12
10 °mol/l,. CBD 48 h 74d
o " 30 mg
CBD
o 10 mg/kg
CBD .
TBI
CBD TBI
TBI
TBI .

Jiang J Gao G Feng J et al. Traumatic brain injury in China J .
Lancet Neurol 2019 18(3) :286 -95.
.2004 ~2013

2022 43(4):12 -8.
Sabet N Soltani Z Khaksari M. Multipotential and systemic effects
of traumatic brain injury J .J Neuroimmunol 2021 357:577619.
Carteri R Kopczynski A Rodolphi M et al. Testosterone adminis—
tration after traumatic brain injury reduces mitochondrial dysfunc—
tion and neurodegeneration J . J Neurotrauma 2019 36( 14):
2246 -59.
Cassano T Villani R Pace L et al. From cannabis sativa to canna—
bidiol: Promising therapeutic candidate for the treatment of neuro—
degenerative diseases J . Front Pharmacol 2020 11:124.
Jiang H Li H Cao Y et al. Effects of cannabinoid ( CBD) on
blood brain barrier permeability after brain injury in rats J . Brain

Res 2021 1768:147586.



Acta Universitatis Medicinalis Anhui 2024 Jul;59(7) * 1133 -

J . 2023 58 11 Dochez A Desdoits L. Matias I et al. Expression of the endocanna—

(11):1828 —32 1840. binoid system and response to cannabinoid components by the hu—
8  Kopczak A Kilimann I Von Rosen F et al. Screening for hypopitu— man fetal testis J . BMC Medicine 2023 21( 1) :219.

itarism in 509 patients with traumatic brain injury or subarachnoid 12 Da S Dochez A Desdoits C et al. The acute exposure of human a—

hemorrhage J .J Neurotrauma 2014 31( 1) :99 -107. dult testis tissue to cannabinoids THC and CBD does not impact
9 Lopez R Acaz F Spezzano R et al. Profiling neuroactive steroid testosterone production nor germ cell lineage J . World J Mens

levels after traumatic brain injury in male mice J . Endocrinology Health 2023 41(4) :928 -39.

2016 157( 10) :3983 —93. 13 Abbotts K Ewell T Butterklee H et al. Cannabidiol and cannabi—
10 Calapai F Cardia L. Sorbara E et al. Cannabinoids blood-brain diol metabolites: pharmacokinetics interaction with food and influ—

barrier and brain disposition J . Pharmaceutics 2020 12( 3): ence on liver function J . Nutrients 2022 14( 10) :2152.

265.

Cannabidiol inhibits the express of apoptosisrelated proteins

in the testis of rats with traumatic brain injury
Li Jiali' Ling Tenghan' Cao Yan' Yin Aiping' Li Hengxi' Yang Li® Wu Haiying® Li Ping'
('Dept of Human Anatomy and Histology & Embryology Kunming Medical University Kunming 650500
*Dept of Emergency The First Affiliated Hospital of Kunming Medical University Kunming 650032)

Abstract Objective To investigate testicular damage in traumatic brain injury ( TBI) rats and to analyze the in—
terventional effects of cannabidiol ( CBD) on TBI-induced testicular damage. Methods 18 Sprague Dawley ( SD)
rats were randomly divided into three groups: the sham operation group ( Sham group) model group ( TBI group)
and treatment group ( TBI + CBD group) . HE staining was used to observe the testicular histopathological changes
in the rat testis. ELISA was used to detect testosterone level in rat serum. TUNEL staining was utilized to observe
apoptosis while immunofluorescence staining Western blot and RT-qPCR were employed to evaluate Bax Bel2
Cleaved Caspase-3 and TNF-a protein and mRNA expression. Results HE staining showed pathological changes in
the testes of TBI rats compared with those in the Sham group. ELISA assay showed a decrease in testosterone levels
in the TBI group compared to the Sham group but there was no significant difference ( P >0. 05) . Immunofluores—
cence results showed that the intensity of Bax fluorescence expression increased in the TBI group compared with the
Sham group ( P <0.01) whereas the intensity of Bax fluorescence decreased and the intensity of Bel2 fluorescence
increased in the rats after the CBD intervention ( P <0. 01) . Western Blot results showed that CBD treatment in rats
decreased the protein levels of testicular apoptosis—related proteins ( Bax and Cleaved Caspase3 all P <0.05) and
inflammation—related proteins ( TNF-a P <0.01) and increased the protein level of the anti-apoptotic protein
Bel2 (P <0.05) . The trend of RT-qPCR results was similar with mRNA expression of Bax( P <0.05) and TNF-o
(P <0.01) decreased and mRNA expression of Bcl2 increased after CBD intervention compared with the TBI
group ( P <0.05) . Conclusion  TBI induces testis injury and CBD treatment effectively repairs apoptosis and in—
flammatory in testicular tissue of TBI rats.
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