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Abstract: Synthetic organoselenium compounds can be used as antioxidants, enzyme inhibitors, neuroprotective
agents, antitumor agents, anti-infectious agents, and immunomodulators. Diphenyl diselenide (DPDS) is a synthetic
organoselenium compound with simple and stable structure, and possesses lower toxicity than inorganic selenium
and most organoselenium compounds. Moreover, DPDS has strong antioxidant properties due to its strong glutathione
peroxidase-mimetic activity, involvement in thioredoxin reductase catalytic reactions, and activation of the nuclear
factor E2 associated factor 2 (Nrf2)/Kelch like epichlorohydrin associated protein-1 (Keapl) signaling pathway.
DPDS has been shown to possess a variety of pharmacological activities including anti-inflammatory, anti-diabetic,
antifungal, neuroprotective, antitumor, hepatoprotective, renoprotective, and cardiovascular protective effects in a
variety of animal and cellular models. This paper reviews the research progress on the physicochemical properties,
main pharmacological effects and mechanisms of DPDS by compiling relevant research results, so as to provide
reference for future research and reasonable development and application of DPDS.
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Figure 1 The structure of diphenyl diselenide (DPDS)
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Figure 2 The thiol-peroxidase-like cycle of DPDS. GSH: Gluta-
thione; GSSG: Glutathione disulfide
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Figure 3 DPDS is a good substrate for thioredoxin (Trx) redox
systems. TrxR: Thioredoxin reductase; NADPH: Nicotinamide

adenine dinucleotide phosphate
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Figure 4 DPDS regulates the Nrf2/Keapl signal pathway. ROS:
Reactive oxygen species; RNS: Reactive nitrogen species; Nrf2:
Nuclear factor E2 associated factor 2; Keap1: Kelch like epichloro-
hydrin associated protein-1; ARE: Antioxidant response element;
(PhSe),: Diphenyl diselenide; PhSeH: Phenylselenol; Maf: Muscu-

loaponeurotic fibrosarcoma
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H ] Keapl B335 FRBUH A0 N Nrf2 {5 58 1%,
AR T e VR PR AT RE S S 10 M PN TS M 4R (reactive
oxygen species, ROS) 7= 4= Fl I i i S 4k [ RE, T 4
1 TS 3 R EA S R 4 i # . 2, DPDS A
At 3= B 1 5 Nrf2/Keap 1 15 538 B & 4% 50 AL 1E
T 5 3 PR 06 B 3L F R R
5 ZHREZMEBAINERER

L R Rt TR RAT R 2 —, Ak, TR AN
B IR BT R 4 B B 4 SR 1042, 12 N BB %R
R S B BRY) 160 75 NSETE, 11 H FEr %5 2 %

973 (R0HT 2 R AT AR B =2 B2 A AN 5 B - R DA A i
Wk LA — 52 I B B P, T DPDS 4 TS A
il LA AT G bk B RS e L M SR AF, DR R F 90 TR R O
¥ DPDS X H B 1550 o 0 78 R BT, 64 ug-mL' LA
VR FE ¥ DPDS X 43 15 Hh 1 95% & Bk B B 15 B TS
PE, 0 2 BR B B/ 00 B K B2 (minimal inhibitory
concentration, MIC) f) JL{7 V{8 4 8.35 ug-mL" P+,
XFAE B ERIE MIC (1) JUAFIE N 4.15 pgrmL ' P,
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hSOD 1) %% 3 PR 1) /I it Jo 40 i S F e 5 &, o i Ml
% B (lipopolysaccharide, LPS) 5 5 2 37 L 25 45 M 2%
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A, AT 00 1) NLRP3 4 A /> 4 P 385005 S 4 i) 98 98 J
N, DR RS AR E T o 75 1% 40 i 52 28 7h DPDS
A FHIROS Yk /b 5 Nef2 S5 JE 5. 1 H., sk Z g
[ /N 2 J 41 ff2, DPDS S B 0[] hSOD1%* % 5
NSC34 4 Jil % A 2.3 52005 SR, FEARAIMR 2 T -/ g



EORER TSR TR Y 2 B ] R AL Tt -+ 3263 -

J5T 240 i 2 A 5 77 RN 3L 85 3% S5 i, DPDS R {4712 3))
28 70 4 5% 1 LPS B, 2'-3'-0-(ZK H1 k-2 FH k) ATP 3
TR /N 5T 40 LS S R R e B . EIREEAT
45 39, DPDS Xf ALS B R 22 GR 47 7 FI 5 4 1 A i
JRANPRAN SR RAEA G XAEAR NIRRT
Bt — L RE, 76 hSOD1%"* ¥ ZE K /N ) v, DPDS T il
FECT BB E A I OGS A R K S S A e
I B> B s A /0N e I 240 38 A sk /D 7. Burger
SIS R AL, AE R P 5 S R B S B A AR A
DPDS - il i i fi S8 A A FH BH 2 253 oK BRI T 3 2
5. Stangherlin Z*V% Bl DPDS &8 £ 35 /N 5L A1 K R
B 12 58 71, F B DPDS XJ # &4 8 4F R4 EF «
Baldissera Z£P' &% L% & b 72 DPDS (3 mg-kg") W Fipjj
R BB 2 B, 175 T AL £ (%) i 92497, DPDS 18 i o0 g
fE A AR B DU SA AL B A8 &R S, $i ROS 7= A K b i I
5, I R E LR E . Nogueira PR B4k
Il DPDS ¥ B 45 24 v] A5 2002805 M /) BRUDRDOUY A 2% R
Sl E I AR R, FROGE T /N BRI R 2
JiE 2K 7K i 5% % . Bicca Obetine Baptista 25151 % Hi
DPDS K VA IT Ik T BT 26 b 7 il i (A N
Uity S 4 & WL NG 5% (polyglutamine chain, polyQ) i 5 )
REMMABNE, 38 7 MAEIuIiee. ZEHNSZ
DPDS #i 4= 5 4 43 1Y 384K 52 82 F 16.2 F1 SOD-3,
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FU# R I DPDS X 4 28 22 4 401493 A1 G 453 705 #5H — 7€ 1
HCEAE BT, f kAT WL, DPDS X 2 Fi 24 2 4 A2
TR ER R I H R4 I G AR F 8 BRAE LIS
A A I BH, HED B 0] e Y R (82 DPDS B A L R 9t
FALIEER T A I .
7 ZEREZRE A AEER

— e HUAR Ak A A A v R e R AL 2 TR 7, R
FEAR 22 Pl iE 1) A AN BB T 2%, Hooh DPDS 2B A5
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