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Abstract
(DHF) in rats and to explore its mechanism. [ Methods] Fifty SD rats were randomly divided into five groups, with 10 rats in each group.

[ Objectives | To ohserve the therapeutic effect of intragastric administration of Jiangtang Shuxin recipe on diabetic heart failure

DHF models were prepared in the low-dose group, high-dose group, Western medicine group, and model group except the control group. Rats
in the low-dose and high-dose groups were given 1.0 and 1.5 ¢/ (kg + d) Jiangtang Shuxin recipe suspension by gavage, respectively. Rats in
the Western medicine group were given gliquidone and henazepril by gavage for 2 months, and were fed with high-fat diet. Rats in the control
group were fed with ordinary diet. Fasting blood glucose (FBG), serum triglyceride (TG), low-density lipoprotein cholesterol ( LDL-C),
high-density lipoprotein cholesterol (HDL-C), C-reactive protein (CRP), interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a), creatine
kinase isoenzyme (CK-MB), lactate dehydrogenase (LDH) , pathological morphology of myocardial tissue, NF-kB p65 protein and IkBa pro-
tein were compared among groups. | Results | Compared with the control group, the levels of FBG, serum TG, LDL-C, CRP, IL-6, TNF-o,
CK-MB and LDH increased, while the level of serum HDL-C decreased. The myocardial tissue was seriously damaged, and the expression of
NF-kB p65 protein increased, while the expression of IkBa protein decreased in the other four gruops (all P <0.05). Compared with the mod-
el group, the levels of FBG, serum TG, LDL-C, CRP, IL-6, TNF-a, CK-MB and LDH decreased, while the serum HDL-C level increased.
The myocardial tissue damage was alleviated, and the expression of NF-kB p65 protein decreased, while the expression of IkBa protein in-
creased in the low-dose group, high-dose group and Western medicine group (all P <0.05). Compared with the Western medicine group, the
levels of FBG, serum TG, LDL-C, CRP, IL-6, TNF-a, CK-MB and LDH decreased, and the level of serum HDL-C increased in the high-
dose group (all P<0.05). [ Conclusions] Jiangtang Shuxin recipe has a therapeutic effect on DHF in rats, with the best effect in the high-
dose group. It can not only alleviate high glucose and high fat state, but also reduce myocardial injury and inflammation, and improve the path-

ological morphology of myocardial cells. The mechanism may be related to its inhibition of NF-kB signaling pathway.
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1 Introduction

Diabetes mellitus (DM) is a metabolic disease caused by genetic
and environmental factors. With the change of lifestyle and the ac-
celeration of population aging, the morbidity of DM is on the rise.
According to the prediction by the World Health Organization, DM
will become the seventh cause of death by 2030'"). DM is an inde-
pendent risk factor for heart failure (HF) and increases the risk of
suffering HF by 2 =5 times™’
HF caused by DM include hyperglycemia, hyperlipidemia, inflam-

. The etiology and pathogenesis of

matory reaction, cardiac autonomic nervous disorder, ete™ . At
present, there is no specific drug for the treatment of diastolic
heart failure (DHF). Western medicine mainly focuses on hypo-
glycemic treatment, and alleviates the disease by controlling blood
sugar. However, Western medicine has many adverse reactions
and is prone to drug dependence. Traditional Chinese medicine
therapy has the advantages of multiple target spots, multiple path-
ways and relatively small adverse reactions, so it is of great signif-
icance to explore the treatment of DHF with traditional Chinese
medicine. Jiangtang Shuxin recipe has the effect of " nourishing
yin and tonifying qi, promoting blood circulation and detoxif-

ying" , and can improve metabolic disorder caused by DM, en-
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hance anti-oxidative stress ability, relieve cardiomyocyte apoptosis
by inhibiting apoptosis pathway of endoplasmic reticulum stress,

and protect myocardial injury in DM rats".

In this paper, the
therapeutic effect of Jiangtang Shuxin recipe suspension on DHF in

rats was studied, and its possible mechanism was explored from

July 2022 to February 2023.

2 Materials and methods

2.1 Experimental animals Firstly, 50 SD male rats with body
weight of (230 £10) g were purchased from Laboratory Animal
Center of Guangxi Medical University, with the license number of
SCXK (Gui) 2014-002. The animals were fed in the Animal Ex-
perimental Center of Youjiang Medical University for Nationali-
ties, where temperature was (23 £2) °C, and humidity was
45% —60% . Light or dark time was 12 h, and adaptive feeding
was conducted for 7 d.

2.2 Main reagents and instruments Main reagents and in-
struments included streptozotocin ( Beijing Huachioyang Biological
Co. , Ltd. ), blood glucose tester ( Shanghai Yuyan Scientific In-
strument Co. , Ltd. ), high-fat feed (Jiangsu Xietong Bioengineer-
ing Co. , Ltd. ), glequiqualone (Beijing Wanhui Shuanghe Phar-
maceutical Co. , Ltd. ), Benazepil (Beijing Novartis Pharmaceuti-
cal Co. , Lid. ), CRP, IL-6, and TNF-q kits ( Wuhan Bode Bio-
engineering Co. , Ltd. ), LDH and CK-MB detection kits ( Nan-
jing Jiancheng Technology Co. , Ltd. ), HE staining kits ( Biyun-
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tian Biotechnology Co. , Ltd. ), Western blot kits ( Wuhan Sany-
ing Co., Ltd. ), automatic biochemical instrument ( Shenzhen
Mindray Bio-medical Electronics Co., Ltd.), enzyme label in-
strument (Shenzhen Huisong Technology Development Co. , Tid. ),
optical microscope (Japan Olympus Corporation), and gel ima-
ging system ( Guangzhou Kezhilan Instrument Co. , Lid. ).

2.3 Preparation of Jiangtang Shuxin recipe extract Firstly,
10 g of ginseng, 12 g of Ophiopogon japonicus, 10 g of Schisandra
chinensis, 18 g of Astragalus membranaceus, 15 g of Rehmannia
glutinosa, 15 g of yam, 10 g of dogwood, 5 g of Rheum officinale
8 g of Coptis chinensis, and 12 g of Salvia miltiorrhiza were soaked
for half an hour and decocted for 1.5 h. Afterwards, the concen-
trated liquid was transferred to a drying box, and dried at 90 °C
for 36 h to make extract. Each 1 g of the extract was equivalent to
10 g of raw drug. After sterilization, it was sealed with plastic
wrap and stored in a refrigerator at —20 C.

2.4 Grouping of experimental animals, preparation of DHF
model and intragastric administration of Jiangtang Shuxin
recipe suspension At first, 50 SD rats were randomly divided
into 5 groups, with 10 rats in each group. DHF models were pre-
pared in the low-dose group, high-dose group, Western medicine
group, and model group except the control group. Methods for the
preparation of DHF models: the rats in the low-dose group, high-
dose group, Western medicine group and model group were injec-
ted with 50 mg/kg streptozotocin once intraperitoneally, and their
fasting blood glucose value was detected 72 h later. FBG=16.7
mmol/L for two consecutive times indicated that the models of DM
rats were successfully established. Subsequently, DM rats fasted
for 12 h and could not refrain from water. The modeling method of

!, DM rats were anesthetized by in-

HF was referred to reference
jecting 2 ml/kg 8% pentobarbital sodium into the abdomen, and
the abdominal cavity was opened to expose the abdominal aorta.
No. 7 needle was placed on the abdominal aorta, and the abdomi-
nal aorta and No. 7 needle were ligated with surgical thread. Af-
terwards, the needle was pulled out to narrow the abdominal aorta
by 60% - 70% , and then intraperitoneal injection of penicillin
was performed for 3 d after the operation. After 8 weeks, the left
ventricular ejection fraction (LVEF) of the rats was examined by
ultrasound. If LVEF was less than 45% , DHF models were estab-
lished successfully. The extract was thawed at room temperature,
placed in an EP tube, added with normal saline, and prepared in-
to 2 mL suspension by vortex oscillation. The rates in the low-dose
group were given 1.0 g/ (kg + d) of Jiangtang Shuxin recipe sus-
pension by gavage, while the rates in the high-dose group were
given 1.5 g/ (kg + d) of Jiangtang Shuxin recipe suspension by
gavage , and the rats in the Western medicine group was given gal-
iquazone and benazepril (two drugs combined into an equivalent
volume solution) by gavage. Continuous gavage was conducted for
2 months, and they were fed with high-fat diet for 2 months. The
rats in the control group was fed with ordinary diet.

2.5 Detection of FBG and serum TG, LDL-C, HDL-C, CRP,
IL-6, TNF-«, CK-MB, and LDH in rats

Ten rats were taken

from each group, and fasted for 12 h after the last administration,
but could drink water. The rats were anesthetized with 2 mL/kg
8% pentobarbital sodium, and abdominal aorta blood was drawn
with a syringe. After being placed at 4 °C, it was centrifuged for
15 min at a rotating speed of 3 000 r/min, and the supernatant
was taken. It was packed, labeled and then stored in a refrigerator
at —80 °C. Blood glucose tester was used to detect FBG, and ser-
um TG, LDL-C and HDL-C were determined by automatic bio-
chemical analyzer. Serum CK-MB, LDH, CRP, IL-6 and TNF-a
were detected according to the instructions of ELISA kits.

2.6 Observation of pathological morphology of myocardium
in rats HE staining method was used. The rats in Section 2. 5
were killed after blood collection, and the hearts were quickly
sampled on ice. They were rinsed with 0. 9% sodium chloride
solution, and after the blood was washed, they were dried with
filter paper. Part of them was used for HE staining, and the myo-
cardial tissue was fixed with 4% paraformaldehyde to made paraf-
fin sections with a thickness of 4 wm. After the sections were
treated with xylene, anhydrous ethanol and 95% , 80% , and
70% ethanol in turn, they were soaked with hematoxylin dye for
5 min, rinsed with tap water for I —2 min, differentiated with
1% HCI solution for 10 s, rinsed with tap water for 10 —30 min,
and dyed with eosin for 2 =5 min. The gradient alcohol and xy-
lene were dehydrated and transparent again, and they were final-
ly sealed with neutral gum. Three sections were taken from each
rat, and 5 fields were randomly selected from each section to be
observed under the microscope. The nucleus was blue, and the
cytoplasm, muscle fibers, and collagen fibers were different
shades of red. For the other part, the myocardium was broken up
with an ophthalmic scissor, and the protein was extracted with
RIPA cracking solution. After being quantified, packaged and
labeled, they were stored in a refrigerator at —80 °C for the de-
termination of protein.

2.7 Detection of NF-kBp65 and IxBo proteins in rat myo-
cardium Western blot was adopted. Another part of the myocar-
dial tissue in Section 2. 6 was taken. After the homogenate was
fully split, it was placed on ice for 0.5 h, and centrifuged for 15
min at a speed of 12 000 r/min. After the supernatant was taken,
the protein standard was prepared, and the BCA working fluid was
prepared for the determination of protein content. The 50 pg of
each protein sample was used for SDS-PAGE electrophoresis and
film transfer. After they were sealed with 5% skim milk powder
for 1 h, primary antibody incubation was conducted overnight at
4 °C, and they were washed 3 times with TBST. Secondary anti-
body incubation was conducted for 1 —2 h, and then they were
washed 3 times with TBST. Hereafter, they were developed with
ECL developer. GAPDH was used as the internal reference, and
Image J software was used to analyze the relative expression of tar-
get proteins on the membrane.

2.8 Statistical method SPSS 24. 0 statistical software was

adopted. Measurement data conforming to normal distribution
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were expressed as x + s, and one-way ANOVA was used for
multi-group comparison. LSD-¢ test was used for the comparison
between two groups. P <0.05 means the difference was statisti-

cally significant.

3 Results and analysis

3.1 Comparison of FBG and serum TG, LDL-C and HDL-C
levels of rats in each group The comparison of FBG and serum
TG, LDL-C and HDL-C levels of rats is shown in Table 1.

Table 1 FBG and serum TG, LDL-C and HDL-C levels of rats in each group (mmol/L, x =5, n=10)

Group FBG LDL-C HDL-C
High-dose group 9.57 £2.45%¢ 1.60 +0. 162 1.71 £0.21%¢ 0.79 £0.08%*
Low-dose group 10.79 +3.35% 1.65 +0.12% 1.82 +0.26% 0.71 £0.09%
Western medicine group 11.01 +£3.32% 1.76 0. 15% 1.95 +0.25% 0.65 +0.08
Model group 16.90 +4.81° 2.45 £0.26° 2.45 £0.65° 0.52 =0.03®
Control group 5.62 +0.78 1.01 £0.09 0.82 +0.07 0.96 +0.04

NOTE  Compared with the control group, *P <0.05; compared with the model group, P <0.05; compared with western medicine group, P <0.05. The same

below.

3.2 Comparison of serum CRP, TNF-« and IL-6 levels of
rats in each group The comparison of serum CRP, TNF-a and
IL-6 levels of rats is shown in Table 2.

Table 2 Serum CRP, TNF-« and IL-6 levels of rats in each group

(x£s, n=10)
Group CRP//mg/L TNF-a//ng/L 1L-6 //ng/L
High-dose group 8.08 £2.31% 110.63 +45.67% 52.31 £5.52%
Low-dose group 9.48 £2.15*® 130.56 +51.43" 59.45 +5.67*
Western medicine group 11.18 +2.24%"  142.54 +42.34*> 61.23 +6.67
Model group 15.69 £3.52°  375.00 £52.56° 85.62 +7.69°
Control group 7.52£1.52 60.75 £3.52 18.02 +£3.31

3.3 Comparison of serum CK-MB and LDH levels of rats in
each group The comparison of serum CK-MB and LDH levels of
rats is shown in Table 3.

3.4 Comparison of pathological morphology of myocardial
tissue of rats in each group
um cells had normal morphology, neat arrangement, normal cell

In the control group, the myocardi-

space, clear boundary, no obvious inflammatory cells and fibrosis.

Control group Model group

Western medicine grou

Table 3 Serum CK-MB and LDH levels of rats in each group (U/L,

x+s, n=10)

CK-MB LDH
67.84 +9.91%¢ 97.58 +11.66%
71.14 +£9.23%° 106.24 +11. 83
87.46 +10.32% 137.44 £ 15.36%

113.27 +13.85° 194.65 £23.41*
39.52 +5.68 59.32£7.73

Group

High-dose group
Low-dose group
Western medicine group
Model group

Control group

Compared with the control group, the myocardial tissue of rats in
the model group was seriously damaged, and the arrangement of
myocardium cells was disordered. The cells were swollen and nec-
rotic, and the space was blurred. Some inflammatory cells were
gathered. Compared with the model group, the myocardial damage
of rats in the low-dose group, high-dose group and Western medi-
cine group was alleviated to different degrees. The myocardial
damage of rats in the high-dose group was significantly reduced,
and the morphology of myocardial cells was more normal. The in-
filtration of inflammatory cells was significantly reduced, and the

myocardial cells were arranged more neatly (Fig.1).

Low-dose group High-dose group

Fig.1 Comparison of pathological morphology of myocardial tissue of rats in each group ( x400)

3.5 Comparison of NF-kB p65 and IkBa protein expression
in the myocardial tissue of rats in each group The comparison
of NF-kB p65 and IkBa protein expression in the myocardial tissue

of rats is shown in Table 4.

4 Discussion

Studies have shown that DM increases the risk of suffering cardio-
vascular disease by about 2.5 times that of people without DM"®
HF is one of the cardiovascular complications of DM. It is a group

of complex clinical syndromes caused by abnormal changes in car-

Table 4 NF-kB p65 and IkBa protein expression in the myocardial tis-
sue of rats in all groups (x =5, n=10)

Group NF-«kB p65 IkBa
High-dose group 0.65 +0. 07 0.62 £0.04
Low-dose group 0.79 +0.04% 0.53 £0.07
Western medicine group 0.85 +0.06™ 0.46 +0.06™
Model group 1.15 £0.12° 0.32 £0.03*
Control group 0.45 +0.03 0.74 £0.05

diac structure and (or) function caused by a variety of reasons, so
that ventricular contraction and (or) diastolic function occur. It
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represents the final stage of most cardiovascular diseases, and the
main manifestations are dyspnea, fatigue, and fluid retention ( pul-
monary congestion, systemic congestion, and peripheral ede-
ma) "’

leads to the occurrence of HF, which includes three stages. In the

It is found that the myocardial damage caused by DM

first stage, there is no obvious clinical symptoms, and the charac-
teristics include impaired metabolic signal transmission and chan-
ges in heart energy utilization; in the second stage, the remodeling
of myocardia can be found by clinical imaging examination, such
as left ventricular hypertrophy and myocardial fibrosis, and there is
no without typical HF symptoms; systolic dysfunction and obvious

symptoms of heart failure occur in the third stage'®’

. At present,
hypoglycemic drugs such as thiazolidinediones, sulfonylureas and
insulin used in the treatment of DHF can reduce blood sugar, but
can trigger and aggravate the development of HF"' | which indi-
cates the limitations of Western medicine intervention in DHF.
Under the guidance of traditional Chinese medicine theory, tradi-
tional Chinese medicine has a multi-faceted and multi-level regula-
ting effect, so it is of great significance to explore the treatment of
DHF by traditional Chinese medicine.

Jiangtang Shuxin recipe is composed of A. membranaceus,
ginseng, R. glutinosa, O. japonicus, dogwood, S. miltiorrhiza,
R. officinale, C. chinensis, S. chinensis, and yam, among which
ginseng, O. japonicus, and S. chinensis are components of Sheng-
mai Powder, and yam, dogwood and R. glutinosa are components
of Zuogui Pill. Both of them are tonifying prescriptions, and have
the functions of tonifying kidney yin, tonifying heart qi, nourishing
yin and promoting the secretion of saliva or body fluid. R. officina-
le and C. chinensis are the main components of Xiexin Decoction,
and have the effect of clearing heat and detoxifying. S. miltiorrhiza
has the functions of clearing away the heart fire, relieving restless-
ness, promoting blood circulation and removing blood stasis, and
A. membranaceus has the functions of tonifying spleen and invigor-
ating qi and securing the exterior. The whole recipe has the effect
of nourishing yin and benefiting qi, promoting blood circulation
and detoxifying, strengthening body resistance and eliminating

17 In the condi-

evil, tonification and purgation in combination
tion of DM, hyperglycemia and hyperlipemia may occur. In this
study, it is found that FBG, TG and LDL-C levels in the model
group increased, while HDL-C level decreased, which was consist-
ent with the general manifestations of DM. It has been reported
that CRP, IL-6 and TNF-a inflammatory factors reflect the level of
inflammation in the body, and the increase of the level can induce
and reflect myocardial injury in DM rats'"" "', CK-MB and LDH
are markers of myocardial injury, and are positively correlated with
myocardial injury ™.

In this study, compared with the control group, FBG and ser-
um TG, LDL-C, CRP, IL-6, TNF-a, CK-MB and LDH levels in
the other 4 groups increased, while serum HDL-C level declined,
and the myocardial tissue was seriously damaged. Compared with
the model group, FBG and serum TG, LDL-C, CRP, IL-6,
TNF-a, CK-MB and LDH levels in the low-dose group, high-dose
group and Western medicine group decreased, while serum HDL-C
level rose, and the damage of the myocardial tissue was alleviated.
Compared with the Western medicine group, FBG and serum TG,

LDL-C, CRP, IL-6, TNF-a, CK-MB and LDH levels in the high-
dose group reduced, while serum HDL-C level increased, and the
damage of the myocardial tissue was alleviated. The results showed
that Jiangtang Shuxin recipe could improve the status of high glu-
cose and high fat, reduce inflammation and alleviate myocardial
damage in DHF rats, and the therapeutic effect of the high-dose
group was better than that of Western medicine group.

The nuclear transcription factor NF-kB, composed of two sub-
units pS50 and p65, is a key mediator of inflammatory response. In
the resting state, IkB protein tightly binds to the dimer NF-kB,
preventing NF-kB from binding to DNA and causing it to be inacti-
vated ™"

demia, advanced glycation end products, oxidative stress and in-

. Studies have shown that hyperglycemia, hyperlipi-

flammatory factors in the condition of DM can activate the NF-kB
signaling pathway through classical and non-classical pathways,
and the activation of NF-kB can induce endothelial dysfunction,
myocardial fibrosis, hypertrophy and apoptosis, and promote the
WANG
et al. """ conducted RNA sequencing and KEGG enrichment analy-

occurrence of diabetic cardiomyopathy ( DCM )’

sis of the heart tissues of type 1 diabetes (T1IDM) mice, and found
that NF-kB signaling pathway was up-regulated in the TIDM mod-
el. Based on these results, Western blot analysis was used to de-
tect the expression of NF-kB P65 and IkBa in mouse heart tissues.
The results indicated that the expression of NF-kB P65 increased,
and the expression of IkBa decreased. The activation of NF-kB
signaling pathway was inhibited to reduce the inflammatory re-
sponse and the cardiac hypertrophy and fibrosis of DCM. The same
results were confirmed in high-fat fed models of type 2 diabetes and
high-sugar treated HOc2 cells. Zhang Chi et al. "™ also confirmed
in vivo and in vitro experiments that irisin can play a role in protec-
ting myocardial damage in DM by inhibiting the activation of
NF-kB signaling pathway. It can be seen that NF-«kB signaling
plays an important role in DM heart disease. In this study, com-
pared with the control group, the expression of NF-kB p65 protein
increased, and the expression of IkBa protein decreased. Com-
pared with the model group, the expression of NF-kB p65 protein
declined, and the expression of IkBa protein increased in the low-
dose, high-dose and Western drug groups. These results indicated
that Jiangtang Shuxin recipe could inhibit NF-kB signaling pathway
and then improve myocardial injury in DHF rats.

In conclusion, Jiangtang Shuxin recipe can reduce glucose,
lipid, and inflammation, improve myocardial injury, and has the
therapeutic effect on DHF. The mechanism may be related to the
inhibition of NF-kB signaling pathway.

References

[1] WANG M, LI YS, LIS, et al. Endothelial dysfunction and diabetic car-
diomyopathy[ J]. Front Endocrinol ( Lausanne) , 2022(13) : 851941.

[2] OHKUMA T, KOMORITA Y, PETERS S, et al. Diabeles as a risk factor
for heart failure in women and men; A systematic re-view and meta-analy-
sis of 47 cohorts including 12 million individuals[ J ]. Diabetologia, 2019,
62(9) : 1550 - 1560.

[3] NAKAMURA K, MIYOSHI T, YOSHIDA M, et al. Pathophysiology and
treatment of diabelic cardiomyopathy and heart failure in patients with dia-
beles mellitus[ J]. International Journal of Molecular Sciences, 2022, 23
(7): 3587.



Xiaofeng JIANG et al. Therapeutic Effect of Intragastric Administration of Jiangtang Shuxin Recipe Suspension on Diabetic Heart Failure in Rats and Its Mechanism 37

[4] FU XZ, FENG XP, HUANG WH, et al. Effect of Jiangtang Shuxin recipe
on endoplasmic reticulum stress ¢c-JNK apoptosis pathway in diabetic myo-
cardium[ J ]. Chinese Archives of Traditional Chinese Medicine, 2018,
36(10) : 2423 —-2427. (in Chinese).

[5] YANG SH, LI YQ, ZHOU YL, et al. Effect and significance of rapamy-

cin on cardiomyocyte autophagy function in early heart failure rat[J].

Journal of Chongging Medical University, 2017, 42(9). 1156 — 1160.

(in Chinese).

FRANCO OH, STEYERBERG EW, HU FB, et al. Associa-tions of dia-

beles mellitus with total life expectancy and life expec-tancy with and

[6

[

without cardiovascular disease[ J]. Archives of Internal Medicine, 2007,
167(11); 1145 - 1151.

[7] ZHANG LP, ZHOU ZM, NI P, et al. Research for application of phase
angle in patients with heart failure[ J]. Chinese Journal of Cardiovascular
Rehabilitation Medicine, 2022, 31(1): 122 —=125. (in Chinese).

[8] HSUAN CF TENG SIF, HSU CN, et al. Energing therapy for diabetic
cardiomyopathy; From molecular mechanism to clinical practice[ J]. Bio-
medicines, 2023, 11(3) : 662.

[9] ZHENG G. The latest progress of the study on the effect of hypoglycemic
drugs on heart failure in diabetic patients[ J]. Chinese Journal of Geriatric
Heart, Brain and Vessel Diseases, 2018, 20(10); 1110 — 1113. (in
Chinese) .

[10] FU XZ, FENG XP, QIU HX, et al. Effect of Jiangtang Shuxin recipe on
diabetic cardiomyocyte endoplasmic reticulum stress Caspase-12 apoptosis
pathway and heart function[ J]. Chinese Archives of Traditional Chinese
Medicine, 2019, 37(9) : 2068 —2073. (in Chinese).

[11] AL-RASHEED NM, AL-RASHEED NM, HASAN IH, et al. Simvastatin

ameliorates diabetic cardiomyopathy by attenuating oxidative stress and

0@00S00S00400S00S00S00S00S00S00S00

0O®00S00S00S00 S0

(From page 32)

grading of China’s planting industry, create new employment op-
portunities, especially increase the income of the agricultural
population.

References

[1] GUO L, CHA TJ, YANG GJ. Preparation of fermented greengage wine
[J]. Journal of Anhui Agricultural Sciences, 2010, 38(1): 332 -333,
344. (in Chinese).

[2] LI HL. The health care value of Prunus mume and its development and
utilisation[ J]. Food Research and Development, 2004, 25(1): 101 —
102. (in Chinese).

[3] YANG JF, CHEN JG. The dietary and medicinal value and function of
Prunus mume [ J]. Food Research and Development, 2001, 22 (3):
50 —51. (in Chinese).

[4] ZHAO WW, SHEN YY. Research Progress on pharmacological effects of
Prunus mume fruit[ J]. Journal of Anhui Agricultural Sciences, 2017, 45
(4): 128 —131. (iin Chinese).

[5] ZENG FJ, ZHANG YT, CHEN SB. Utilization of Prunus mune resources
[J]. Science and Technology of Food Industry, 2002, 23(2): 77 =79.
(in Chinese).

[6] ZHENG XH, ZHANG Z, LIU YP. Analysis of aroma components by
GC-MS and deacidification of plum wine[ J]. Journal of Food Science
and Biotechnology, 2014, 33(4) : 432 —437. (in Chinese).

[7] PAN XH, LI ZX, XIE WR, et al. Development prospect and present
status of healthcare fruit wine[ J]. Liquor-Making Science & Technology,
2009(12) ; 81 —83. (in Chinese).

[8] ZHENG XH. Research on the reduction of acid and heteroalcoholic oil
and its stability of macerated green plum wine[ D]. Wuxi: Jiangnan Uni-
versity, 2014. (in Chinese).

[9] HUANG XJ, XING CF, WEI G, et al. Preliminary study on the acute

JO#00S00S00S00S00S00SO0SO0 SO0 SOC

inflammation in rats [ J ]. Oxidative Medicine and Cellular Longevity,
2017(2017) : 1092015.

[12] GU YN, WANG S, XIA KJ, et al. Effects of salidroside on myocardial
inflammatory cytokines and Hippo signaling pathway-related proteins in
diabetes mellitus rats[ J ]. Academic Journal of Naval Medical Universi-
ty, 2022, 43(8) : 874 —880. (in Chinese).

[13] ABUKHALIL MH, ALTHUNIBAT OY, ALADAILEH SH, et al. Galan-
gin attenuates diabetic cardiomyopathy through modulat-ing oxidative
stress , inflammation and apoptosis in rats[ J]. Biomedicine & Pharmaco-
therapy, 2021, 138(2021) ; 111410.

[14] MULERO MC, HUXFORD T. CHOSH G. NF-kappas, ITkappaB, and
IKK; Integral components of immune system signaling[ J]. Advances in
Experimental Medicine and Biology, 2019(1172) ; 207 —226.

[15] COLOMBO J, JARDIM-PERASSI BV. FERREIRA J, et al. Melatonin
differentially modulates NF-kB expression in breast and liver cancer cells
[J]. Anti-Cancer Agents in Medicinal Chemistry, 2018, 18 (12):
1688 — 1694.

[16] LORENZO O, PICATOSTE B, ARES-CARRASCO S. et al. Potential
role of nuclear factor kappaB in diabetic cardiomyopathy[J]. Mediators
of Inflammation, 2011 (2011 ) ; 652097.

[17] WANG M, JIN L, ZHANG Q, et al. Curcumin analog JM-2 alleviates

diabetic cardiomyopathy inflammation and remodeling by inhibiting the

NF-kappaB pthway [ J ]. Biomedicine & Pharmacotherapy, 2022, 154

(2022) ; 113590.

ZHANG C, HUANG J, YANG P, et al. Irisin alleviates inflammatory

injury in diabetic cardiomyopathy by regulating NF-«kB pathway|[ J ]. Jour-

nal of Sichuan University ( Medical Sciences) , 2023, 54(3) ; 545 —551.

(in Chinese).

[18

[

CO®00S00S00S00

)OS00S00S00S00S00S00S0O0 SO0

)0 S00 80

toxic effects of B-fine ether in mice [ J]. Shandong Medical Journal,
2013, 53(42): 26 —28. (in Chinese).

[10] HUANG X, GONG YF, WANG Y, et al. Metabonomic study of hepato-
protective effect of silybin for the carbon tetrachloride induced liver in-
jure in mice [ J]. Chemical Journal of Chinese Universities, 2008,
(4): 714 -719. (in Chinese).

[11] YANG TT, WANG W, LI GQ, et al. Protective effects of silibinin on
acute liver injury in mice[ J]. Chinese Journal of Experimental Tradi-
tional Medical Formulae, 2016, 22(10) ; 102 —106. (in Chinese).

[12] CAO LJ. The therapeutic effect and mechanisms of ginsenoside Rgl on
Con A-induced liver injury[ D]. Shanghai: The Second Military Medi-
cal University, 2013. (in Chinese).

[13] National Standardisation Administration Committee. GB 15193. 3-2014
national standard for food safety acute oral toxicity test [ M]. Beijing:
China Standard Press, 2015. (in Chinese).

[14] ZHENG AR, SHAO PL, ZHANG LF, et al. Study on acute toxicity of
jujube pigment in mice[ J]. Science and Technology of Food Industry,
2017, 38(9) : 349 —-352. (in Chinese).

[15] HU SQ, HUANG YW, QIN W, et al. The Mechanism of concanavalin A
induced liver injury[ J]. Chinese Journal of Haemorheology, 2007, 17
(1): 159 -162. (in Chinese).

[16] SHI GJ. Establishment of ConA-induced liver injury model and its ap-
plication [ D]. Beijing: Graduate School of The Chinese Academy of
Sciences, 2010. (in Chinese).

[17] HE JP, PAN YJ, ZHAO Y. Hepatoprotective effect of burdock concen-
trate against ConA induced liver damage in mice[ J]. Science and Tech-
nology of Food Industry, 2013, 34(9) : 344 —347. (in Chinese).

[18] XIE LP. The protective effect of Polygonum cuspidatum extract in ConA-
induced liver injury of mice[ J]. Strait Pharmaceutical Journal, 2011,
23(11): 26 —=27. (in Chinese).

[19] XIE B, ZHANG FX, YANG ZF, et al. Protective effect of Xiaocaihu
decoction on hepatic impairment by concanavalin A[J]. China Tropical
Medicine, 2006, 6(4) : 572 —573. (in Chinese).



