. Prog Pharm Sci  Apr.2020 Vol. 44  No. 4

UILTA=E ] 0k RS VN

PROGRESS IN PHARMACEUTICAL SCIENCES

S FHL I FZs Y 2

ML, KB 7, AR
( L IESTAS SRS S M RE XA M ER BRI | 15 100191 2. ItETA¥ERFEHERBHL

BRMESERMARE , 3t 100191 )

[ ] EYITLIESRETSRMERCE  (RHRERESEKS | KIFRMELIRRSEFRIAER ;| B, EXeH S
MERIETESIVEERET |, FEdSMERSTURGIIEERIYRENES. NESGYESRFNANZEHT  EEENRT
ALIES SRR SEMMIRMIEEEER. X 20 & , TRENTUSYEEERED FAHERE TRRNATAR |,
MITTHER TIZE W SRR D FIRITFNZSWAIR. AP SYTUERRIITIMBISIRERRBED FHHIRR |, FEEEZY

BRI REH R INBIRRE.

[ EH9E 1 SAECEYD ; WERRAS  B-ABIRGRIF ; SRR ; FERIF | HiiE

[ h[E4 252 1 0614.511 ; R914.4 [ Zikrisss 1A

[ E43% 11001-5094 (2020 ) 04-0256-13

loactivity, Molecular Mechanism and Drug
Discovery of Vanadium Complexes

DONG Yagiong"*, ZHANG Yue"*, YANG Xiaoda"’

(1. State Key Laboratory of Natural and Biomimetic Drugs & Department of Chemical Biology, School of Pharmaceutical Sciences,

Peking University Health Science Center; 2. State Administration of Traditional Chinese Medicine Key Laboratory of Chinese Medicine
Compatibility and Toxicity Reduction, Peking University, Beijing 100191, China)

[Abstract] Vanadium compounds can improve the glucose and lipid metabolism, and promote insulin signal transduction, thus

exerting hypoglycemic effects and insulin protection. At the same time, they can inhibit the proliferation of tumors, induce tumor

apoptosis, and limit the invasion and metastasis of tumor cells through a variety of ways. With their good pharmacokinetic properties,

vanadium complexes in physiological media may interact with a variety of intracellular targets through a complex speciation change.

In the past two decades, great progress has been made in the study of the biological activities and molecular mechanisms of vanadium

compounds, which accelerated its rational drug design and discovery. This paper reviews the pharmacological action and potential

molecular mechanism of vanadium compounds against diabetes and tumors, as well as the strategy for drug design and discovery of

vanadium compounds.
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Figure 1 Structures of typical anti-diabetic vanadium compounds
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GLUT4: glucose transporter 4 (i & fEFIZ 5 1 4) ; Hsp60: heat shock protein 60 (HURIEE T 60) ; AMPKs: AMP-activated protein
kinases (AMP Kt fI 55 H4AEF) ; PPARy: peroxisome-proliferator-activated receptor y (it 4 Ak MR RS FHA P3G 52K v) 3 pPPARy:
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¥4HF) ; PTPIB: protein tyrosine phosphatase1B (7K A& IR BEFRASF 1B) ; DPP-4: dipeptidyl peptidase-4 ( —JikI& KA 4)
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Figure 2 Insulin enhancement mechanism of vanadium compounds
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Figure 3 Regulation of vanadium compounds on the response of unfolded proteins
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Figure 4 Anti-Alzheimer’s disease mechanism of vanadium compounds
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