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Molecular mechanism of benzo [a] pyrene 9
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Study on molecular mechanism of benzo (a) pyrene on CMA by HSP90a = regu| ating ||p|d meta bOliSm via ary|
and HIF-1a
Shasha Zhang » Tingting Liu"', Mengdi Zhang ", Qi Chen', Min u’, Tuya Bai ", hyd rocarbon receptor
o 2 3
Vuia Hu**, Jun Li**, Fuhou Chang * W"Z"m‘g Huangfu Wei Lou'”", Meng-ci Zhang !, @i Chen', Tu-Ya Bai'%, Yuria Hu'>, Feng Gao'™, Jun Li"™*, Xiao i v,
= School of Pharmcy, lnner Mongolic Medicl Universiy, PR China e Qian Zhang'** and Fu-Hou Chang'***
Abstract
P s ey Background: Benzo [a] pyrene (BaP), a potent carcinogen, has been proved that it has toxicological effects via
activation the aryl hydrocarbon receptor (AR) pathway. AhR can participate in regulating lipogenesis and lipolysis.
Bl vt Lot Ot hrough hestshock ABR
Kovorde

ks to detect serum lipids, glucose tolerance, and
lin

oot e (WAT) were detected by

- ‘BaP-comn ofl

= staining. The ToRA expresdion evels of adipo d i

Gy i sy recorded ‘and morphological changes of tumors were observed by small animal imagiag technique enhancer binding protein alpha (C/EBPa), pero; PARY). and fatty add

: a Bisaing proten 4 (FABR,) 8 Inaremotony factof Inchide e ko laoka- nocye chemotacic

L W W I e B Ll [ e S O B e protein-1 (MCP-1), and tumor necrosis factor alpha (TNF-a) were detected using PCR 1 lipid content
bepyeor o e - changes in differentiated 3 T3-L1 adipocytes treated with BaP with and w/o AR inhibitor were detected by Oil red
e e expreion of HSPS, S0 L o0 s The protein expression levels of adipogenesis- and decomposition-related factors included PPARY
e

Ipha (PGC-1a), and peroxisome proliferation-activated receptor alpha (PPARG) were detected using

Horooe, Hecro. e pre
m \g. The mRNA expression levels of inflammatory factors were detected using PCR.
250 and 10 incessd by 10 . i i §

BT IR e A IR S G W N Results: (1) BaP nhiitd body weight gain deceased pid content, ncieased Ipid levels,and decreased glucose
mmmmmm i i e ity tolerance and insuln tolerance in mice; (2) BaP reduced the expressions of C/E8Pa, PPARY, FABP., PGC-1a, and
o o Ui PPARG and increased the expressions of NF-x3, MCP-1, and TNF-a by activating ARR

s sencd. romodn e axpes and HF10,which .

et e i s taR Condlusion: BaP inhibit fat synthesis and oxidation while inducing inflammation by activating AR, leading to WAT

dysfunction and causing metabolic complications.

Keywords: 8enzo [a]pyrene, Aryl hydrocarbon receptor, Lipid metabolism, Inflammatory factors
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RESEARCH Open Access

Interaction between AhR and HIF-1 signaling 2
pathways mediated by ARNT/HIF-1(3

Mengdi Zhang'?, Yuxia Hu?*", Fan Yang*, Jingwen Zhang?, Jianxin Zhang®, Wanjia Yu®, Minjie Wang®,
Xiaoli Lv?*, Jun Ln” Tuya Bai**" and Fuhou Chang®**"

Abstract

flung cancer ! llution and

an indisputable fact that PAHs are related to lung cancer, and benzo(a) pyrene isa rep:esemanve of PAHs. The purpose
of the current investigation was to investigate the interaction between AhR and HIF-1 signaling pathways in AS49
cells,which provide some experimental basis for scientists to find drugs that block AR and HIF-1 signaling pathway
1o prevent and treat cancer.
Methods: This project adopts the CYPTAT signaling path d of CYPIBI i d
measure of AhR strength index. The expression of VEGF and CAIX volume as a measure of the strength of the signal
path HIF-1 indicators.Through on of plasmid vector, resona gy transfe, real-time

, westen blotti the interaction bet pathway and
HIF-1 signaling pathway was observed.
Results: BaP can enhance the binding ability of HIF-1a protein to HIF-1B/ARNT in a dose-dependent manner without
CoCl,. However, the binding ability of AR protein to HIF-1B/ARNT is inhibited by HIF-1a signaling pathway in a dose-
dependent manner with CoCl,.
Conclusion: It is shown that activation of the AhR signaling pathway does not inhibit the HIF-1a signaling pathway,
but activation of the HIF-1a signaling pathway inhibits the AhR signaling pathway.
Keywords: Aryl hydrocarbon receptor, Hypoxia-inducible factor-1a, Aryl hydrocarbon receptor nuclear translocator,
CoCly, Benzopyrene

of events; in the earliest stage, these chemicals are metab-
olized into reactive derivatives that can damage DNA
and subsequently induce mutations [3, 4]. BaP is present
in coal tar, which is found in automobile exhaust, smoke
from tobacco, burning wood, and charcoal-grilled foods
(such as grilled meat) [5].

Exposure to BaP plays a role in lung carcinogenesis,
including by directly inducing biological effects associ-

round
Benzopyrene (BaP) is one of the most serious air pol-
lution and food safety issues worldwide. Exposure to
certain chemicals or mixtures of chemicals, including
chimney soot, shale oil, vinyl chloride, benzene, and ciga-
rette smoke, is associated with the induction of cancer in
humans [1, 2]. These chemicals initiate a complex series

Toxicology Laters 303 (2023) 121-127

Contents lsts available at ScienceDirect

Yuxia Hu ™", Tuya Bai ™"

Min Su™, Shuhong Zhou "', Jun Li
, Fuhou Chang

= School of Phamnacy, e Mongolia Medicl Universy, Hobbot Cina

Toxicology Letters
ELSEVIER journal
2
Benzo(a)pyrene hap diated hagy via heat shock
protein 90

', Nan Lin®, Tao Chi*, Mengdi Zhang ", Xiaoli Lv ",
ol

"Hobhot G

ARTICLE INFO

ABSTRACT

Editor: Dr. Angela Mally

and autophagy, but the molecular mechanism s not clear. unxmmmwamm"m
autophagy. Th

Benzo(a)pyrene mmmurnrmmmmnﬂsm
B, St o
ot
s ki :
— :
T =
1bs in type 2 receptor tice lung tissue
b e I LA A e el o
‘analysis in
e e S s e o s it
e R S
o S e
== et
sy )
“This study fills the gap of the effect of BaP on autophagy and its mechanism, which will lead to a more
Lo e,
e

autophagy (CMA) in mammalian cells (Salia et al, 2015). CMA is a
process in which protelns In the eytoplasm are bound to molecular
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The Professional Identity Formation of Medical Interns in China:

A Mixed—method Case Study

Zhao Yin, Jiayi Du, Wan Zhang, Xuedong Jia, Shuzhang Du, Jian Kang, Youhong Hu
Department of Pharmacy, The First Affiliated Hospital of Zhengzhou University,
Zhengzhou, Henan, China (450052)

Abstract; OBJECTIVE: Professional Identity (PI) refers to the individual internalization
of professional characteristics, values, and attitudes. The process of professional identity
formation (PIF) is comprehensively influenced by both psychological and sociological factors. In
this study, we aim to elucidate the relationship between the personal and environmental aspects
of PIF among medical interns within the context of Chinese culture.

DESIGN AND SETTINGS: This is a convergent mixed—method case study based on Social
Cognitive Theory. The research was conducted at the First Affiliated Hospital of Zhengzhou
University, located in central China. This facility is renowned as one of the largest and most
comprehensive tertiary referral hospitals globally.

METHODS: The study consists of two phases. The initial phase involved a cross—sectional
quantitative survey using online questionnaires (GAD— 7, CD— RISC — 25, and PIF scale)

. Participants were medical interns who were undergoing their internships throughout 2023 —
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2024. Group differences were analyzed using the Mann— Whitney U test or the Kruskal — Wallis
non — parametric test, and the Spearman’ s correlation test was used for correlation
analysis. The second phase involved qualitative research, where the authors arranged semi —
structured face — to — face focus group interviews and individual interviews with medical
interns. Data collection and analysis were conducted simultaneously under guidance of Social
Cognitive Theory. The model of Reciprocal Determinism is used to analyze the bidirectional
influence and complex relationships between individuals, behaviors, and the environment until
data saturation was achieved.

RESULTS: A total of 1194 individuals completed the quantitative survey, with 1054 valid
responses ( 88.27% response rate) .The results indicated that gender, majors, regular
mentors, career plannings, educational levels, resilience, and burnout significantly impact
PIF. 25 participants took part in 7 focus group interviews and 3 individual interviews. The
interplays between personal, behavioral, and environmental factors are bidirectional and
complex. The Balancing of these complex relationships is identified as a crucial factor in PIF.

CONCLUSION; The evidence presented in this study illustrates that within the Chinese
cultural context, the reciprocal interactions between personal, behavioral, and environmental
aspects can serve as potential mechanisms for PIF.

KEYWORDS: Professional Identity Formation; Medical Interns; Social Cognitive Theory;
Mixed—method Case Study

EHEZFHEFHLEHARLERFIBFHRES LK

. G, BLRAR, ABLL, PRBE. VL. BCEE, RWIA,
w/NE . Tl R, ORSE. B
(LAl R R A B 25 Bl G2 e W) & . g, 200025)

e R, VRN BEe b AR Y B R PR . R RN R B B g R
MRZ AR . ARG AIATIFBE T CEreG itk S5 58 400) BefB BRI Dy 25 B2 PR AL A AT AR TR AR
ARSCREE TR SRS O . Ber Ik Rer R B A A5 2R, IR T #e WA T ik 1 8
B TR R E G A SRR R PR A RE ) B EE A AR IR R B S R
AOES G, TERIRES2E DRI DU R BE O S S ez 10 5 [ %

KA. P BeEInks BEIBEEL: ORI

51



H E 2R I 2024 SF BN+ — B 8
ET OBE ERRIRERH AP EF LW HBEFIBHFIHNRRESES
BREKES . skDUR, WRME, g
O MR B B S f e Be . )R M, 510970)

2 BEXHP B VRS A, 78 OBE BEUE T 8 5 70 25 B2 SL I 07 vh W R B R H s
RASZH SR H P2 & RBOCR . A SER 20A 31 S AR IR R S P B Ll A B i 2y
e S R B .

Ka . OBE #UE, UREEREL 2985esis. LRy

Exploration andapplication of the PBL+flipped classroom teaching model in

pharmaceutical molecular biology teaching

Daiju Tao, Xuan Zhang, Guimei Yang, Bo He
(Department of Pharmacology, School of Pharmacy, Kunming Medical University,

Kunming, Yunnan 650500)

Abstract: Pharmaceutical molecular biology is a discipline that studies the interactions
between drugs and biological molecules in the field of pharmaceuticals. To increase students’
autonomy and enthusiasm in learning and improve the teaching quality of pharmaceutical
molecular biology courses, this study conducted an anonymous survey among undergraduate
pharmacy students who participated in this course to explore the detailed implementation process
of PBL + flipped classroom in teaching and analyze its impact on teaching outcomes. The results
showed that compared with students who preferred the traditional teaching model, most students
preferred the PBL. + flipped classroom teaching model, and most students believed that this
model was superior to the traditional model in helping them understand and master knowledge
and achieve better learning effects. In addition, most students indicated that PBL -+ flipped
classroom was more conducive to cultivating and improving their self —learning ability. PBL. +
flipped classroom significantly improved students’ final exam scores. Through questionnaire
analysis, it was found that the PBL + flipped classroom teaching model provided students with a
better learning experience, and this new teaching model achieved good teaching results. Applying
the PBL. + flipped classroom teaching model to pharmaceutical molecular biology courses can

improve teaching quality and learning outcomes and is worthy of further promotion and
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application in teaching practice.

Keywords: PBL; flipped classroom; pharmaceutical molecular biology; teaching model
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