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FOXO1 inhibition prevents renal ischemia-reper-
fusion injury via promotion of CREB/PGC-1a-
mediated mitochondrial biogenesis

WANG Di, LIU Qian, LI Xue-jun, TIE Lu
(Department of Pharmacology, School of Basic Medical
Sciences, Peking University, Beijing 100191, China)

Abstract: OBJECTIVE Growing evidence indicates
targeting mitochondrial dynamics and biogenesis could
accelerate recovery from renal ischemia-reperfusion (I/R)
injury, but the underlying mechanisms remain elusive.
Transcription factor fork head box O1 (FOXO1) is a key
regulator of mitochondrial homeostasis and plays a
pathologic role in the progression of renal disease. The
present study was designed to determine the involve-
ment of FOXO1 in mitochondrial dynamics in diabetes
and investigate underlying mechanisms. METHODS A
mouse model of renal I/R injury and a hypoxia/reoxygen-
ation (H/R) injury model for human renal tubular epithelial
cells (HK2s) were used. RESULTS I/R injury up-regulat-
edrenal expression of FOXO1, and treatment with
FOXO1-selective inhibitor AS1842856 prior to I/R injury
decreased serum urea nitrogen, serum creatinine and
the tubular damage score after injury. Post- I/R injury
AS1842856 treatment could also ameliorate renal func-
tion and improve the survival rate of mice following injury.
AS1842856 administration reduced mitochondrial mediated
apoptosis, suppressed the overproduction of mitochondrial
reactive oxygen species (mtROS) and accelerated recovery
of ATP both in vivo and in vitro. Additionally, FOXO1 inhi-
bition improved mitochondrial biogenesis and suppressed
mitophagy. Expression of peroxisome proliferator-activated
receptor y coactivator 1a (PGC-1a), a master regulator
of mitochondrial biogenesis, was down-regulated in both
I/R and H/R injury, which could be abrogated by FOXO1
inhibition. Experiments using integrated bioinformatics
analysis and coimmunoprecipitation established that
FOXO1 inhibited PGC-1a transcription by competing with
CREB for its binding to transcriptional coactivators
CREBBP/EP300 (CBP/P300). CONCLUSION These find-
ings suggested that FOXO1 was critical to maintain mito-
chondrial function in renal tubular epithelial cells and
FOXO1 may serve as a therapeutic target for pharmaco-
logic intervention in renal I/R injury.
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Petroleum ether extract of Derris eriocarpa
How. (PEEDEH) investigate antidiabetic nephrop-
athy effect and mechanism through TLR4/
NF-kB/caspase-3 pathways

YANG Li-fang™, DENG Li-yao®™, WEI Yan-ye?, GAO Cai-mi',
XIA Yu-hong', JIANG Ming-guo®

(1. School of Chemistry and Chemical Engineering, 2.
Guangxi Marine Microbial Resources Industrialization Engi-
neering Technology Research Center, School of Marine
Sciences and Biotechnology, Guangxi University for Nation-
alities, Nanning 530008, China)

Abstract: OBJECTIVE To investigate anti- diabetic
nephropathy effect and mechanism through Toll- like
receptor 4 (TLR4)/NF- kB/Caspase-3 pathway of petro-
leum ether extract of Derris eriocarpa How. (PEEDEH).
METHODS Type 2 diabetes was induced in male Kunming
(KM) mice through a combination of high-sugar and high-
fat diet for 2 months, after that, which was injected with
streptozotocin (STZ, 80 mg - kg™") via tail vein. After 3 d,
mice with a fasting blood glucose (FBG)= 11.1 mmol-L™
were considered diabetic. The mice were randomly
assigned to normal control group, model group, metformin
positive group (320 mg - kg™ ') and once that received
low-, middle-, high-dose (200, 400, 800 mg - kg™ ') of
PEEDEH for 21 days. RESULTS The intraperitoneal
administration of PEEDEH reduced the levels of FBG,
blood urine nitrogen (BUN), serum creatinine(Scr), kidney
index, interleukin-6 (IL-6) and tumor necrosis factor- o
(TNF-). Pathological changes of kidney observed by HE
staining revealed that the pathology was improved. The
expression of TLR-4, NF-«B, caspase-3 and COX-2
detected using immunohistochemical analysis indicated
that their expressions were reduced after PEEDEH
PEEDEH also significantly
mRNA and protein expression levels of TLR- 4/NF- B/

administration. reduced
caspase- 3 pathway in kidney compared to the diabetic
group. CONCLUSION PEEDEH
through TLR-4/NF-kB/Caspase-3 signaling pathways.

ameliorated DN

Key words: petroleum ether extract of Derris eriocarpa
How.; type 2 diabetes; antidiabetic nephropathy
Foundation item: National Natural Science Foundation
of China (81560713); and Major Research Project of
Guangxi for Science and Technology (AA18242026)



LETLIE Y

E20194F10 A% 3345 1048  Chin J Pharmacol Toxicol, Vol 33, No 10, Oct 2019 - 827 -

Corresponding author: JIANG Ming-guo, E-mail: mzxyjiang
@163.com
*Co-first author.

Contribution of TFEB-mediated autophagy totu-
bulointerstitial fibrosis in mice with adenine-
induced chronic kidney disease

YUAN Hui-gi, YE Li- feng, ZUO Rui, JIN Jia-gi, CHEN Yang
(School of Pharmaceutical, Guangzhou University of
Chinese Medicine, Guangzhou 510006, China)

Abstract: OBJECTIVE Autophagy has been impli-
cated in the pathogenesis of chronic kidney disease
(CKD). Transcription factor EB (TFEB) is a master controller
of autophagy. However, the pathophysiological roles of
TFEB in modulating autophagy and tubulointerstitial injury
in CKD are unknown. The present study aimed to deter-
mine whether TFEB- mediated autophagy contributes to
the tubulointerstitial injury in mice with CKD. METHODS
and RESULTS By treating mice with an adenine diet
(0.2% adenine) for 8 weeks, we observed the develop-
ment of CKD as characterized by increased levels of
plasma blood urea nitrogen (BUN) and creatinine (Cre),
and tubulointerstitial inflammation and fibrosis. Immuno-
histochemical analysis further revealed that in the adenine-
induced CKD mice, TFEB and autophagy genes were
significantly up-regulated in the kidney, and such increase
was mostly found in the tubular epithelial cells. Interest-
ingly, we observed a similar expression pattern of TFEB-
autophagy genes in tubular epithelial cells in kidney tissue
from Immunoglobulin A (IgA) nephropathy patients. More-
over, we speculated a pathogenic role of TFEB in adenine-
induced CKD because pharmacological activation of
TFEB by trehalose failed to protect mice from tubulointer-
stitial injuries. In cultured rat tubular epithelial cells (NRK-
52E), we demonstrated that activation of TFEB by treha-
lose increased autophagy induction, cell death, and inter-
leukin-6 release. CONCLUSION These results suggest
that activation of TFEB-mediated autophagy may cause
autophagic cell death and inflammation in tubular epithelial
cells contributing to renal fibrosis in adenine-induced CKD.
Key words: chronic kidney disease; inflammation; fibro-
sis; TFEB; autophagy; adenine diet
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Morin reduce uric acid level in hyperuricemia mice

ZHOU Qi-meng, ZHAO Xiao-yue, YANG Hai-guang,
WANG Hai-gang, LIANG Yu, KONG De-wen, ZAHNG Sen,
ZHANG Wen, SONG Jun-ke, DU Guan-hua

(State Key Laboratory of Bioactive Substance and Function
of Natural Medicines, Institute of Materia Medica, Chinese
Academy of Medical Sciences and Peking Union Medical
College, Beijing 100050, China)

Abstract: OBJECTIVE To explore morin’s effect on
hyperuricemia mice. METHODS Mice were grouped as
control, model, morin low dose, middle dose, high dose,
allopurinol, benzbromarone. Hyperuricemia model was
built by 300 mg - kg™' potassium oxonate intraperitoneal
injection. After model built, administrated morin two
weeks and sampled serum, kidneys, ileum and liver. Assay
UA, BUN, CRE, AST, ALT, TG, CHO, ALB, HDL, LDL
by Biochemical analyzer. RESULTS Morin groups can
reduce the serum uric acid. Compared with allopurinol,
morin have less BUN level and CRE level in serum. Morin
can reduce ALT level and high dose of morin group
significantly reduce LDH level. CONCLUSION morin can
reduce the serum uric acid on hyperuricemia mice, mean-
while, has liver and kidneys protective effects in some
degrees.
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Pharmacological and toxicological studies of
famous Chinese medicine Hua-Feng-Dan

ZHANG Feng, XU Shang-fu, LI Li-sheng, LIU Jie, SHI Jing-shan
(Zunyi Medical University, Zunyi 563006, China)

Abstract: Hua- Feng-Dan (HFD) is a famous tradi-
tional Chinese medicine with 370 years of clinical use for
stroke paraplegia, epilepsy, facial nerve palsy, mouth-
eye skewed, and other neurodegenerative diseases, and

is listed as an intangible cultural heritage of China. HFD
contains 15 herbs, minerals and animal products under-
going a special fermentation process to satisfy the "lifting
and floating" theory of Chinese medicine. However, the
pharmacological basis of HFD remains elusive. We initially
discovered its anti-inflammatory effects in rat neuron-glia
co-cultures. Further studies found that 35 d administra-
tion of HFD at the clinical dose ameliorated the dopami-
nergic neuron loss and microglia activation in chronic
LPS+rotenone rat PD models and in chronic LPS+MPTP
mouse PD models, with significant reduction of pro-inflam-
matory cytokine production and cellular ROS levels. HFD
contains heavy metals with increasing concern of its safety.
However, removal or reduction of realgar and cinnabar
from HFD resulted in abolished or reduced beneficial
effects. To further evaluate the safety of HFD, a series
of experiments were conducted, including cultured cells,
acute and subacute toxicity studies in rodents, and the
results clearly demonstrated that realgar (As.S.) and
cinnabar (HgS)-containing HFD is much less toxic than
environmental arsenic compounds (NaAsO. and NaH,AsQ.)
and mercury compounds (HgCl. and MeHg), with much
less absorption from the gastrointestinal tract. The gut-brain
axis is now implicated in neurodegeneration, and LPS+
rotenone or LPS+MPTP induced alterations in gut micro-
biota, which were significantly ameliorated by HFD. HFD
itself also modulates gut microbiome, shedding light on
gut- brain axis as one of the possible pharmacological
mechanisms. In summary, HFD is effective in preventing
dopaminergic neuron loss in both in vivo and in vifro models,
and this effect appears to be related to its anti-inflamma-
tory effects and modulation effects on gut microbiota.
Realgar and cinnabar are effective ingredients in HFD
recipe and the use of NaAsO. or HgCl. to make risk assess-
ment of realgar (As.S.) and cinnabar (HgS) is inappropriate.
Key words: Hua-Feng-Dan; neuroprotection; hepatotox-
icity; nephrotoxicity; arsenic; mercury
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Melanin homeostasis plays an important role
in kaempferide-induced melanogenesis
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