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Experimental Animals
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A fast and simple protocol to anaesthesia in chicken embryos.............ccccceeenee. 294-301

Ménica HORR", Simone SOMMERFELD"?, Murilo V. SILVA"? and
Belchiolina B. FONSECA"
YSchool of Veterinary Medicine, Federal University of Uberlandia, Rua Ceara — s/n Bloco 2 D Sala
57 Campus Umuarama, Uberlandia MG, 30402-018, Brazil, 2Biotechnology in Experimental Models
Laboratory - LABME, Federal University of Uberlandia, Avenida Professor José Inécio de Souza,
Campus Umuarama, Bloco 8G, Uberlandia MG, 38405-330, Brazil

Chicken embryos (CE) are an experimental model used as an important life science research
tool worldwide, and then, adequate anesthetic protocols must be adopted to avoid the unjustifiable
suffering of animals. Thus, our objective was to evaluate different anesthetic protocols in CEs using
an easy inoculation route, the shell membrane (SM). We adopted the heart rate by pulse and the CE
movements as a parameter of pain by assessing the vase in the chorioallantoic membrane (CAM)
through the shell by a sensor of a multiparametric monitor. CEs were distributed into the following
groups: (i) association of ketamine (5 mg/CE), midazolam (0.05 mg/CE) and morphine (0.15 mg/CE);
(i1) ketamine (5 mg/CE) and xylazine (0.125 mg/CE); (iii) xylazine (0.0125 mg/CE) and morphine (0.15
mg/CE). The stress method used to test the anesthetic potential of the drugs was high temperature
stimulation, keeping the CEs 10 cm from the fire of a Bussen nozzle for 30 s. In this experimental
model, associations between different drugs decreased the pulse and the movement, indicating possible
sedation. After treatment, the CE’s submitted to the stress method had the heart rate and movements
kept low in the groups ketamine-midazolam-morphine and ketamine-xylazine, while the non-drug-
treated group increased heart rate. In a group treated with xylazine-morphine, the heart rate did not
decrease, but the movement decreased after the stimulus. As the best results were the combinations of
ketamine-midazolam-morphine and ketamine-xylazine, we recommend these associations for use in

embryos in the final third of embryonic development in experimental protocols and euthanasia.
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SRY-box transcription factor 9 modulates Miiller cell gliosis in diabetic retinopathy
by upregulating TXNIP transcription ............oooiiiiiiii e 302-313

Sheng LI, Gaoxiang OUYANG, Linhui YUAN, Xiaoxuan WU and Lijun ZHANG

Department of Ophthalmology, Dalian No. 3 People’s Hospital, No. 40, Qianshan Road, Ganjingzi
District, Dalian, Liaoning, 116033, P.R. China

Diabetic retinopathy (DR), a common complication of diabetes, involves excessive proliferation and
inflammation of Muller cells and ultimately leads to vision loss and blindness. SRY-box transcription
factor 9 (SOX9) has been reported to be highly expressed in Miiller cells in light-induced retinal
damage rats, but the functional role of SOX9 in DR remains unclear. To explore this issue, the DR
rat model was successfully constructed via injection with streptozotocin (65 mg/kg) and the retinal
thicknesses and blood glucose levels were evaluated. Miiller cells were treated with 25 mmol/l glucose
to create a cell model in vitro. The results indicated that SOX9 expression was significantly increased
in DR rat retinas and in Miiller cells stimulated with a high glucose (HG) concentration. HG treatment
promoted the proliferation and migration capabilities of Miiller cells, whereas SOX9 knockdown
reversed those behaviors. Moreover, SOX9 knockdown provided protection against an HG-induced
inflammatory response, as evidenced by reduced tumor necrosis factor-a, IL-1B, and IL-6 levels in
serum and decreased NLRP3 inflammasome activation. Notably, SOX9 acted as a transcription factor
that positively regulated thioredoxin-interacting protein (TXNIP), a positive regulator of Miiller
cells gliosis under HG conditions. A dual-luciferase assay demonstrated that SOX9 could enhance
TXNIP expression at the transcriptional level through binding to the promoter of ZXNIP. Moreover,
TXNIP overexpression restored the effects caused by SOX9 silencing. In conclusion, these findings
demonstrate that SOX9 may accelerate the progression of DR by promoting glial cell proliferation,
metastasis, and inflammation, which involves the transcriptional regulation of TXNIP, providing new
theoretical fundamentals for DR therapy.
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FERM domain containing kindlin 1 knockdown attenuates inflammation induced
by intracerebral hemorrhage in rats via NLR family pyrin domain containing
3/nuclear factor kappa B pathway ..., 324-335

Jiangiang WEI"?, Jing YIN?, Ying CUI?, Kaijie WANG?, Mingyan HONG? and
Jianzhong CUI"?
Department of Surgery, Hebei Medical University, No. 361, Zhongshan East Road, Shijiazhuang

050017, Hebei, P.R. China, 2)Department of Neurosurgery, Tangshan Gongren Hospital, No. 27,
Wenhua Road, Tangshan 063000, Hebei, P.R. China

Intracerebral hemorrhage (ICH) is an incurable neurological disease. Microglia activation and its
related inflammation contribute to ICH-associated brain damage. FERM domain containing kindlin 1
(FERMT1) is an integrin-binding protein that participates in microglia-associated inflammation, but
its role in ICH is unclear. An ICH model was constructed by injecting 50 ul of autologous blood into
the bregma of rats. FERMT1 siRNA was injected into the right ventricle of the rat for knockdown of
FERMT]1. A significant striatal hematoma was observed in ICH rats. FERMT1 knockdown reduced
the water content of brain tissue, alleviated brain hematoma and improved behavioral function in ICH
rats. FERMT1 knockdown reduced microglia activity, inhibited NLR family pyrin domain containing
3 (NLRP3) inflammasome activity and decreased the expression of inflammatory factors including
IL-1p and IL-18 in the peri-hematoma tissues. BV2 microglial cells were transfected with FERMT1
siRNA and incubated with 60 uM Hemin for 24 h. Activation of NLRP3 inflammasome induced by
hemin were reduced in microglia when FERMT1 was knocked down, leading to decreased production
of inflammatory factors IL-1p and IL-18. In addition, knockdown of FERMT]1 prevented the activation
of nuclear factor kappa B (NF-«B) signaling pathway in vivo and in vitro. Our findings suggested that
down-regulation of FERMT]1 attenuated microglial inflammation and brain damage induced by ICH
via NLRP3/NF-«xB pathway. FERMT]1 is a key regulator of inflammatory damage in rats after ICH.

Neuroprotective effects of betanin in mice with cerebral
iISCheMIa-reperfuSiON INJUINY ......cc.uiiiiiieieiee e e e e e e e e e e e e e e ennes 336-345

Wachiryah THONG-ASA, Kanthaporn PUENPHA, Thannaporn LAIRAKSA and
Siriwipha SAENGJINDA
Animal Toxicology and Physiology Specialty Research Unit (ATPSRU), Physiology Division,

Department of Zoology, Faculty of Science, Kasetsart University, 50 Ngam Wong Wan Rd, Lat Yao
Chatuchak, Bangkok, Thailand 10900, Bangkok, Thailand

Cerebral ischemia reperfusion (IR) injury as found in stroke is a complex and heterogeneous
disorder and closely related to disability and death. Today, nutraceuticals and protective therapy to
increase neuronal integrity and prevent pathological complication are common. We investigated the
neuroprotective effect of betanin against cerebral IR injury in mice. Forty male institute of cancer
research (ICR) mice were divided into Sham-veh, IR-veh, IR-Bet50 and IR-Bet100 groups. After 2
weeks of oral administration of normal saline (vehicle; veh) or 50 mg/kg or 100 mg/kg of betanin
(Bet), mice were subjected to IR induction using 30-min bilateral common carotid artery occlusion,
followed by 24 h of reperfusion. Brain infarction, oxidative status, cortical and hippocampal neurons
and white matter pathologies were evaluated. Results showed that IR significantly increases brain
infarction, Cornus Ammonis 1 (CA1) hippocampal and corpus callosum (CC) and internal capsule
(IC) white matter degeneration (P<0.05). Brain oxidative status revealed significant elevation of
malondialdehyde (MDA) together with a significant decrease in catalase (CAT) activity, induced by
IR (P<0.05). Pretreatment with betanin 100 mg/kg led to a significant reduction in brain infarction
and MDA, CAL1 hippocampus, CC and IC white matter degeneration. Betanin also led to a significant
increase in CAT activity (P<0.05), with enhancing effect on reduced glutathione levels (GSH,
P<0.05). The present study revealed the neuroprotective efficacy of betanin against IR injury in mice’s
brains, including its inhibition of lipid peroxidation, and boosting of GSH and CAT activity.
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Sirtuin3 confers protection against acute pulmonary embolism through anti-inflammation,
and anti-oxidative stress, and anti-apoptosis properties: participation of the
AMP-activated protein kinase/mammalian target of rapamycin pathway ............... 346-355

Ce XU", Jiahui HAN", Di JIA", Jimin CAI", Jianming YUAN? and Xin GE"?

"Department of Critical Care Medicine, Wuxi 9th People’s Hospital Affiliated to Soochow University,
Wauxi, Jiangsu 214000, P.R. China, ?Department of Science and Education, Wuxi 9th People’s
Hospital Affiliated to Soochow University, Wuxi, Jiangsu 214000, P.R. China, Orthopedic Institution
of Wuxi City, Wuxi, Jiangsu 214000, P.R. China

An increasing number of studies have suggested that oxidative stress and inflammation
play momentous roles in acute pulmonary embolism (APE). Honokiol, a bioactive biphenolic
phytochemical substance, is known for its strong anti-oxidative and anti-inflammatory effects, and
it served as an activator of sirtuin3 (SIRT3) in the present study. The purposes of the study were
to explore the effects of honokiol on APE rats and investigate whether the function of honokiol is
mediated by SIRT3 activation. In the study, the rats received a right femoral vein injection of dextran
gel G-50 particles (12 mg/kg) to establish the APE model and were subsequently administered
honokiol and/or a selective SIRT3 inhibitor 3-(1H-1,2,3-triazol-4-yl)pyridine (3-TYP; 5 mg/kg)
intraperitoneally. The results showed that SIRT3 activation by honokiol attenuated the loss in lung
function, ameliorated the inflammatory response and oxidative damage, and inhibited apoptosis in
lung tissues of the rats with APE but that this was reversed by 3-TYP. In addition, we found that the
AMP-activated protein kinase (AMPK)/mammalian target of rapamycin (mTOR) pathway might be
activated by honokiol but restrained by 3-TYP. These results indicated that honokiol was capable of
suppressing the adverse effects of APE and that this was diminished by SIRT3 suppression, implying
that activation of SIRT3 might serve as a therapeutic method for APE.

Knockdown of histone deacetylase 9 attenuates sepsis-induced myocardial
injury and inflammatory reSPONSE..........cocoiiiiiiiiiiiiiie e 356-366

Long YANG" 2, Chunxue WU?, Ying CUI? and Shimin DONG"?

"Teaching and Research Section of Emergency Medicine, Hebei Medical University, No. 361,
Zhongshan East Road, Shijiazhuang, 050017, P.R. China, ?Department of Emergency Medicine,
Cangzhou Central Hospital, No. 16, Xinhua West Road, Cangzhou, 061000, P.R. China,
®Department of Emergency Medicine, The Third Hospital of Hebei Medical University, No. 139,
Zigiang Road, Shijiazhuang, 050051, P.R. China

Myocardial cell damage is associated with apoptosis and excessive inflammatory response in
sepsis. Histone deacetylases (HDACS) are implicated in the progression of heart diseases. This study
aims to explore the role of histone deacetylase 9 (HDACDY) in sepsis-induced myocardial injury.
Lipopolysaccharide (LPS)-induced Sprague Dawley rats and cardiomyocyte line H9C2 were used
as models in vivo and in vitro. The results showed that HDAC9 was significantly upregulated after
LPS stimulation, and HDAC9 knockdown remarkably improved cardiac function, as evidenced
by decreased left ventricular internal diameter end diastole (LVEDD) and left ventricular internal
diameter end systole (LVESD), and increased fractional shortening (FS)% and ejection fraction (EF)%.
In addition, HDAC9 silencing alleviated release of inflammatory cytokines (tumor necrosis factor-a
(TNF-a), IL-6 and IL-1pB) and cardiomyocyte apoptosis in vivo and in vitro. Furthermore, HDAC9
inhibition was proved to suppress nuclear factor-kappa B (NF-«kB) activation with reducing the levels
of p-IkBa and p-p65, and p65 nuclear translocation. Additionally, interaction between miR-214-
3p and HDAC9 was determined through bioinformatics analysis, RT-qPCR, western blot and dual
luciferase reporter assay. Our data revealed that miR-214-3p directly targeted the 3’UTR of HDAC9.
Our findings demonstrate that HDAC9 suppression ameliorates LPS-induced cardiac dysfunction by
inhibiting the NF-kB signaling pathway and presents a promising therapeutic agent for the treatment
of LPS-stimulated myocardial injury.
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Oroxylin A inhibited autoimmune hepatitis-induced liver injury and
shifted Treg/Th17 balance to Treg differentiation .............cccccevviiiii i, 367-378

Jinxia ZHU", Hongxiu CHEN", Jianjiao CUI?, Xiaorui ZHANG? and Guangwei LIU?

"The First Clinical Medical College, Henan University of Chinese Medicine, 156 Jinshui East
Road, Zhengzhou, Henan, 450046, P.R. China, 2spleen, Stomach and Hepatobiliary Department,
The First Affiliated Hospital of Henan University of Chinese Medicine, No. 19, Renmin Road,
Zhengzhou, Henan, 450003, P.R. China

Autoimmune hepatitis (AIH) is a kind of autoimmune disease mediated by T cells, and its incidence
is gradually increasing in the world. Oroxylin A (OA) is one of the major bioactive flavonoids that has
been reported to inhibit inflammatory. Here, an AIH model of mouse was induced by Concanavalin
A (Con A). It found that serum aspartate aminotransferase (AST) and alanine aminotransferase
(ALT) levels were decreased in mice with the treatment of OA. Hematoxylin-eosin staining showed
that the liver injury was attenuated by OA, and TUNEL staining indicated that the cells apoptosis
of liver was weakened in mice with OA treatment. ELISA analysis of cytokines and chemokines
suggested that OA reduced the expression of IL-6, IL-17A, chemokine ligand 2 (CCL2), C-X-C
motif chemokine ligand 1 (CXCL1) and CXCL10, but promoted the expression of IL-10 and TGF-§
in mice. The mRNA levels of //-17a in liver and spleen tissues were also significantly decreased,
on the contrary, the mRNA levels of //-10 in liver and spleen tissues were increased. The proportion
of Treg/Th17 detected by flow cytometry revealed that OA promoted the differentiation of Treg
and inhibited the differentiation of Th17 both in the liver and spleen. The results of this study
demonstrated the inhibitory effects of OA on AIH-induced liver injury and the inflammatory response
of AIH, and revealed that OA affected the balance of Treg/Th17 and shifted the balance toward Treg
differentiation. It provided new potential drugs for the prevention of AIH.

The Kruppel-like factor 4-signal transducer and activator of transcription 5A axis
promotes pancreatic fibrosis in mice with caerulein-induced chronic pancreatitis..... 379-388

Xiaoxiang WANG, Lan YU, Yao CHEN, Xing XIONG and Hongmei RAN
Department of Gastroenterology, Chengdu First People’s Hospital, No.18 Wanxiang North Road,
Wuhou District, Chengdu City, Sichuan Province, 610016, P.R. China

Pancreatic fibrosis (PF) is a hallmark of chronic pancreatitis (CP), but its molecular mechanism
remains unclear. This study was conducted to explore the role of Kruppel-like factor 4 (KLF4) in
PF in CP mice. The CP mouse model was established using caerulein. After KLF4 interference,
pathological changes in pancreatic tissues and fibrosis degree were observed by hematoxylin-eosin
staining and Masson staining, and levels of Collagen I, Collagen III, and alpha-smooth muscle
actin, inflammatory cytokines, KLF4, signal transducer and activator of transcription SA (STATS)
in pancreatic tissues were measured by enzyme-linked immunosorbent assay, quantitative real-time
polymerase chain reaction, Western blot assay, and immunofluorescence. The enrichment of KLF4
on the STATS promoter and the binding of KLF4 to the STATS5 promoter were analyzed. The rescue
experiments were performed by co-injection of sh-STATS and sh-KLF4 to confirm the regulatory
mechanism of KLF4. KLF4 was upregulated in CP mice. Inhibition of KLF4 effectively attenuated
pancreatic inflammation and PF in mice. KLF4 was enriched on the STATS promoter and enhanced
the transcriptional and protein levels of STATS. Overexpression of STATS reversed the inhibitory role
of silencing KLF4 in PF. In summary, KLF4 promoted the transcription and expression of STATS,
which further facilitated PF in CP mice.
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New murine model of alcoholic hepatitis in obesity-induced metabolic-associated
fatly IVEr dISEASE.....iieiiiii et 389-401

Yuging CHENG™*, Shuangzhe LIN", Tianyi REN"*, Jianbin ZHANG", Yingying SHI'*),
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"Department of Gastroenterology, Xinhua Hospital, Shanghai Jiaotong University School of
Medicine, 1665 Kongjiang Road, Shanghai 200092, P.R. China, ?Department of Gastroenterology,
Huadong Hospital Affiliated to Fudan University, 221 West Yan’an Road, Shanghai, 200040, P.R.
China, ®Department of Geriatrics, Huadong Hospital Affiliated to Fudan University, 221 West Yan’an
Road, Shanghai, 200040, P.R. China, ¥Shanghai Key Laboratory of Pediatric Gastroenterology and
Nutrition, 1665 Kongjiang Road, Shanghai, 200092, P.R. China

Metabolic-associated fatty liver disease (MAFLD) and alcoholic hepatitis (AH) are among the most
prevalent liver diseases worldwide, and their coexistence is common in clinical practice. However,
currently established models of MAFLD-AH coexistence do not fully replicate their pathological
characteristics and require sophisticated experimental techniques. Therefore, we aimed to develop
an easily replicable model that mimics obesity-induced MAFLD-AH in patients. Our goal was to
establish a murine model that replicates MAFLD and AH coexistence, resulting in significant liver
injury and inflammation. To this end, we administered a single ethanol gavage dose to ob/ob mice on
a chow diet. The administration of a single dose of ethanol led to elevated serum transaminase levels,
increased liver steatosis, and apoptosis in 0b/ob mice. Furthermore, ethanol binge caused a significant
increase in oxidative stress in ob/ob mice, as measured via 4-hydroxynonenal. Importantly, the single
dose of ethanol also markedly exacerbated liver neutrophil infiltration and upregulated the hepatic
mRNA expression of several chemokines and neutrophil-related proteins, including Cxcll, Cxcl2, and
Lcn2. Whole-liver transcriptomic analysis revealed that ethanol-induced changes in gene expression
profile shared similar features with AH and MAFLD. In 0b/0b mice, a single dose of ethanol binge
caused significant liver injury and neutrophil infiltration. This easy-to-replicate murine model
successfully mimics the pathological and clinical features of patients with coexisting MAFLD and AH

and closely resembles the transcriptional regulation seen in human disease.
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Loss of N-acetylglucosaminyl transferase V is involved in the impaired osteogenic
differentiation of bone marrow mesenchymal stem cells...........cccccceiviiniiiinnnnn. 413-424

Xiao-Po LIU"?), Jia-Qi LI", Ruo-Yu LI", Guo-Long CAO?, Yun-Bo FENG? and
Wei ZHANG"
"Department of Spinal Surgery, The Third Hospital of Hebei Medical University, No. 139, Zigiang

Road, Shijiazhuang 050051, Hebei, P.R. China, ?Department of Orthopedics, Tangshan Gongren
Hospital, No. 27, Wenhua Road, Tangshan 063000, Hebei, P.R. China

The imbalance of bone resorption and bone formation causes osteoporosis (OP), a common
skeletal disorder. Decreased osteogenic activity was found in the bone marrow cultures from
N-acetylglucosaminyl transferase V. (MGATS)-deficient mice. We hypothesized that MGATS was
associated with osteogenic differentiation of bone marrow mesenchymal stem cells (BMSCs) and
involved in the pathological mechanisms of osteoporosis. To test this hypothesis, the mRNA and
protein expression levels of MGATS were determined in bone tissues of ovariectomized (OVX)
mice, a well-established OP model, and the role of MGATS in osteogenic activity was investigated
in murine BMSCs. As expected, being accompanied by the loss of bone mass density and osteogenic
markers (runt-related transcription factor 2, osteocalcin and osterix), a reduced expression of MGATS
in vertebrae and femur tissues were found in OP mice. In vitro, knockdown of Mgat5 inhibited
the osteogenic differentiation potential of BMSCs, as evidenced by the decreased expressions
of osteogenic markers and less alkaline phosphatase and alizarin red S staining. Mechanically,
knockdown of Mgat5 suppressed the nuclear translocation of S-catenin, thereby downregulating the
expressions of downstream genes c-myc and axis inhibition protein 2, which were also associated
with osteogenic differentiation. In addition, Mgat5 knockdown inhibited bone morphogenetic protein
(BMP)/transforming growth factor (TGF)-f signaling pathway. In conclusion, MGAT5 may modulate
the osteogenic differentiation of BMSCs via the f-catenin, BMP type 2 (BMP2) and TGF-f signals
and involved in the process of OP.
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