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AT LS AP RIAR 2R -5 1 3 T £ B 1A EL A R T LA

LR TE B SR AR ) RS AR A

1 R SR H A . PR IRE

il FEEAFAET K, S EIEH, FEBIEY
PSRBT HE N B, AR T el —
CAPRFRFE SRAFAE: EHLARATE U, A LA, anfifl s
Z & (selenomethionine, SeMet) FIfifi 1€ 2 it Z R (seleno-
cysteine, SeCysEiSec), J&IHit BN 1518 RGAE/DN
fr P i >, T TE ML, dnERER R, T i
ARG IE A BB ER ZR I ME R, R AN ES T 3K 3 1 e &
I8 RGUEATIRG Ak, AR EhE R I TG A
IS R EhT BE P E R Pl 0 wE e e,
AR R R I TE R R 2 96%, 1 IEARER Eh AL 21
40%; SR #h 5 WAL 25 (1) i SR AR B, AR
BRI R K A R £k — 0 AR TE LA
W REAE 7 T8 N AR IF RS, AFLR 24 5 g 1m) Tl
FHLI, S ELA WU i A 4] F R LE ML o
TYLE N A RS s,  mT e o I A0 B 3k N A U,
BARR B RIS 12 # AR (U0l 85 (1P, (selenoprotein P,
SelP))i#% iz 2| H brdl 41Uk 5 H A B2 ThRE.

WA e IR N A R 21 P m i s B 1R, H
UGA 1 4wfith, ERNE A U D) R AR 3 i
H R EE B Y, R T A R T 2R AL
RSP AL EA AR AILE AL 5
AL I, SIS IR R PR
Rl 2 i J5 AT A3 BN E, AR 2R vT DO iy 22 A I
AR A Dy W R ml e, AR 5 1 — 2D B AL 9 Al A &
(). AR 9l 2 1 G s i) B S SIS R A 2 1 i
TR & X ¥ 2 (selenophosphate synthetase 2, SPS2)#%1k
ARG, JEE— 5 5 Seryl-tRNAP )z ¥ 7 i Sec-
ERNABICCOT i = Sec tRINAPISZE il 4% 4 k& ik
i N\ 7 1| 454 5 F (selenocysteine  insertion sequence
binding protein 2, SBP2). FFIkLLfH[K] - (eEFsec). i
AR & U L(SPST) MR B IL30. KX HE A
HHeS3TAAIE TR LR E E RIEH T, fEmRNAM
33y JERH PRI T B— AN AT R A R — g g i), T
4 Sectdi A I 7 LE K IR Hh B35 8 s 2 1) il 2
(P45 SE RTINS R R AT
i BT A D B2 AR FE FL N BRI AR e 2 B TR R K
FEAEH, SR, A1 I S BR R IEAE AN R 2 1 1 2L
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PR Ih e E A ARG FNE B,

FAE204F AT A 53 18 TR B & B i o
KTESectli A FIHLEI IR, UGA MBI 2R |
SBP2yEH M A WE R Th A 55 1 0N =l B B B )
B3 A0, BT T R B, R A R IR th B R M
B ARIA RS 2R, i, A A RN A o 2
WP E IR AR PO AR R B
B, SchwarzZE NPT B, 4 AT RS IR HIUGARY
GRS R SR, 11 1) 5 R Long %5 APY A 8L, MR I
22 G TR v] LAY AT B (1 R R0A. SR, Al AR 1 i
HAEAGE D) BB IR 2 R IR AT, B UTItRNASec
55 SBP2 AT IS el AT i B Az B4R, LA S Seryl-tRNA
{3 RN A 515 I HME AR PR A6k 0 G AR 175 22,
DRI bk, 05 2 A R (R IT Fe A7 Ak Tk e B B4,

H 0 R IR N A7 E2S PRI 28 11 (7 BN 245h),
BT A 3 T R 3 B 5 i b i S A R AL
Wkt E A S B R AR FURALIE DY,
BB T AIBRAET M, RBIRNARE S5 & R
Fra® T AT R, LT 4 o T R
REAE T A% TR X LA YT RE EAE
STHAMISCERR AT T 20510, R SOR VRGN R IT
Wik, (HAZ AT, Ve B B DRI, K
o A ThRE T AR IS, HEE— S5
FIRE. BOFHEFUR I, A H I E A G2 (glu-
tathione peroxidase 2, GPX2). %145 4 A 2
(thioredoxin reductase 2, TR2). fifi £ [1S(selenoprotein
S, SelS)H1SelP5 i1 fa 25 A i e BB AH G, HR
B RE AT FBUGIE FANB . Wil 50 5 2
fy o AN T SR 090 BN A e .

2 S miE A AL B

SchwarzZs \P2I7E 195745 7 Vi Byl fe — Flids 72
PIPUEMH], ERIH S REMLMPTEER.
RS, —F UL ERmE A # R A e aaet.
TX LR £ [ oK 2 3O LR AT A B — ANk
JU/MSec, FFIH it Sec & 45 F A J5 [ B ) 4 A0 AE
P yEME4. 79 % (malondialdehyde, MDA). &
I B0 5 2 Al SE LA AU P4 B B ) T R A R AR AR
PGS BB G RR,  TT AL ET DA FE A A A7 7 1 — L
AT X LA A A Rt Ay
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Figure 1 The absorption, synthesis and transfer of selenium and selenoprotein in gut

A P BT R G0 mT RS AR ST A AL R ARG (2 41
AAL . A B S A R A A A S AL T
(superoxide dismutase, SOD). id %1k % /¥ (catalase,
CAT). GPXAHITR; % WAAERG L bt 847G & bk H
fik. NADPH. Wi iE&E A, 4L RCMESED. Hrp,
GPXHITRIE Tl £ 1, X Ml & (1 72X Bt 1 Ak
NI AR R EEE AT BACIER, T GPX A E A
PR ARG R HAP Y T mid iR Aok R
FEHA P TER, W B R Dy RE M E A T2,
BRI TG (1 e = 2 B3 5 GPX B B AL Th R Bl
& FEHIIMGPXIERIE T KL, GPXLFERA
KUK B h RIE; GPX2F ERIL T HgiE e
10 b Bz A L ATBE A R AR L R GPX3 R EEAE 4y i I
A i R IA IR REAE MK th g K E A I E]; GPX4 2
RikT il b A AT E A 2 ani o Ak, Py

FhGPX A A EA T A DI RE S &R, Lt fimiE iy
Rk Z KIGPX2, HkZ w] LUBEHEINGPX IR AM,
B4R [N 5 2 GPX 1 RIGPX2 ) £ 5 85 il i Sk &
G5 52 15 T 7™ 2 451 2 M i .

%R FB2AH S K -F-2(nuclear factor erythroid 2-
related factor 2, Nrf2)- 51} fzid b 57 40 i i £r 34
YIRS A e W, A AT L G U b
AR FINTE215 5 T 2 #E HLUARE 7, Nrf2 2 —
FEARLAR RES, T 52 H R P A A DG 2
PR i ek okl i ke 7. FEIER B, Kelch
FER A E A et 2 8 H 1 (Kelch-like  ECH-associated
protein 1, Keapl)5Nrf245 & HAF/E T A5 . 725
ORI N, A H 2 U Keap 112516 I 424 it
HENrR2I454, W7 FINef2 1] DLZE A 40 izt S5 bt
A/ HL T 8 Je 4 (antioxidant response element/elec-
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trophile response element, ARE/EpRE)45 4, MMt
A IEGPXAITRIE A I HT AL IE B k7, wF stk
L, HENCE2 1) 43w T DL BERN 2 1 1) 208 I R v 2
f s 4R Caco-2 (L AL AE /17 B4, QiaoZ AHE
FORBL, Al AT N2 S NLRP3 {5 53 4 ok
HeRF I AR, FFR M/ B AL R
VTAESR, VF 2 2538 RIS INAS IR TR X, an el
AT RO gl R A T, g
TEANFEIREE B RIE G i i A R E . Sk
Ui, AR AR R T R RO B b, RO
L, 5 R, Zhus NTVR I, N B X
B DD98 H] LA i 1fL 5 H1SOD,  GPXASelP7KF,
BN RIE R Yang2E NI, A
B EERERT LA/ MDA, 125 GSHE & 5 SODYE 4,
A 2t Am I S B AL A 5 Wus AR
I, VL P IR LA TR T e T R Y 40 B 98 RE R
R0 I T Tl A D R 5 i SR B A R S (dextran: sulphate
sodium, DSS)AbHE 5 /N BRI iE H A R SR, 7R
IR ST R TG R E O HE 2 AR R A A A 2 R
A4, R D RS T T A0 LR A A (R LA 2 il i T S A
I BRI A e i T e R A Y BRI, R A AR
JYr T8 E A SR AR LR AETE — 8 4. b4, il
PERPUEMRIEE, HA RN & K SRR
HY)ReZ CEE, HArx i Ee e R A R ke,

3 WS mEMAEY

P B S A= 0 D BT o s ) LA R o, AE4E
5 i R A ML E P TE i B T T A %96 AN T Bk PR 1
. PiE R E Y 5 1 32 22 R 00 AR A7 26 S 2
SR TEARS R, o, Wi Ak 42 IR i 2 0
()R] FH SRR 00 T8 32 Ak P9 PO P 5 7 8 1 g s,
2 J3E N AR KT AR, T8 B 2 S T A
2 i N AT KT A e, LA TR B E R B, BiE
AT LU B i 9 R B 22 AR K DLk B 2 0 H
(TSI LRI A, KA WU 53— A W AE AR T
Ja ARIEH A SRR AL B, el 2516+
SRR AL B B AR TR M0 E B L, B
TE A ST LUK B B AR R 1 i 38 M s P9 3
i SR ™. TR, — 7 T P e i = 5%
PEP SR, 2 HInTE EXH TR IR, Rt R
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T LEAE T4 N IR 285 55— T3 T i A R T Al P £
PR, SR T R s E R EEE. R, miE R
A= B R LAl i (1) T 2R i SR — 2% T,
W R Y — AR IR 10 3 6 S Sl () 2 PR s

BYHEHSMIEAR SIS, X —H
n] AR i A i Ak N SeMet B SeCys, MR 4t
— iR R R R RO S, Zhud NV g R
U, NARZEAE b s A OB TR 7T DA v R R TE AL
AL AU, HE R S ) AR 2%, Zhang Al
Pessione® N VR I, 4 5 (1) FL R 1 T LA R SR T
=, KAl R Bl DL SeMetsl SeCys T A fil 17 175 41 1 4
W, TR ATE RS HEEE B RS R, SR, H RTHET R
LRI 73 i B M B B SR AR ) RE ), (HER
PRI AL AT 4E.

Tl 5 o T8 s A= ) 2 T8 B EAE A A4 A TE i A= )
popitiol-A RN pUN R AT POy 7B ek s v E G =y
il T 552 i f A A P R AR 2 R A DL S Y TE T AR D )
e, B R i e Zhaie N TR
B, AlEh = BN T /N R IE HH Dorea i R I K.
Dorea’s Wt 5 B GAE B EH W pIE N, HFREE
IR T Al e 7T g 2 2 B A M gEma . B 98l K B,
ICHR R B 1R /0N BR N B85 T AT S 0D 1) IR TR J%
e, HEEEE 575 K45 9%, T HAR b 7e il g 42 10 i
A o IR E T, ek TE A B A, S8 0 igiE e
I A, Zhai®% NSRRI, EARALT /N R iE
W Turicibacter A b 2 [ ) ECER W2 N, Mucis-
pirillum 3R B2 K, Turicibacter BATIEAEITTR
W, B R AERY S E W IE B, S AR
e kEEERR, MMucispirillum BB NS 5%
UG AT S e A RTINS BT A G
TIREH 5. MolanZs NP7HFFE B, AR b 7R N
H Y R 25 G K BB v ) SLIR AT TR SR B
R, R KGR A 1T R R, wus PR
TR, & E IR I T e 225 3 g5 W % /N B i
B Parasutterellaf XS E R, B#AKA 3 B Romboutsia
PR R R, [ 8 0 3 B B B R, Lige AP
WFFLR A, VDR RS IOl B T R @ UL T A
TR IR R E R B, B TR, B E
BREE R R R A EE. 4% BT, fla]
DLIEE i e B B A 1) 4 RSRN 3 B DL R e i 1 g P 1)
fe, AT 3t i {3
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4 i 5 B R

AR, Bk R 22 RS 38 BH, 173 2808 ¥ & A2 ]
B 554 A T FNATG 2 1 KT 5 e e g ¢
JiE, U0 JE 4 %97 (inflammatory bowel disease, IBD)
O A E AR B AR R R
W ThRE R B g Rk, SR IE AL
B o5 I BRI R AN [ B e R G A BT
IBDHIFR 567" ', @i — R A B
7, A DLIE sl A A R R A N A
B, BTSRRI IE 9O HAE— E AR LD IBDI K
AP R B SIGTF R, GPX2HISelPYEJRAAIBD %
[l B A R e R rh 2 S PO s TRIA
AT DA BEARIB DA 8] iz 1 (1) S8 Ak SEEOK S, 3k ] DU
it ekl 3 T 1 3 DY B R 6 R N A TE T AE A R, A
AR I8 2. BARA LR fe R ], W) it ok
2 W P W O L R R AR 1 DY, (HE S 5
22 AR TV TE 9% i 1) O B A B S AR I A Rt —
AR

3 m] 3 3 s S R A ) B R S ThRe, AR R
YiEAS 5 8 B AN T 20 PR BRI 5 o W R G i 1E
G PEThRE. WAL, Jo I T0 95 40 Mo (o W 4t i ) £
TERN 2R [ FE I 2 0 3 98 S I, R0 DR KA i
12208 R 1 A A R A AT A G
MR FEPTRAE B — N RBE R 2%, HB AEM L2 Al 2
B AR AR DY B R A 5 A 28 A1 5 /T 51 IRE2 (pros-
taglandin E2, PGE2)¥4% i % 4 Jii 11 41 i 52 D2 (pros-
taglandin D2, PGD2)f¥18E /3", [, A A LAt
I L MM M2 A Ak, AT 2 i ey 2 Fe ) i
A LA b R 4E M MIC DA CD25T TARM i =E 1, %
iySTHHJH, CD4", CD4'CD44 F1CD4 CD69 ™ T4H fifd )
FJE. WA INCD4 CD25" TregZHfAIKCE, Mir 4
HIDSS S 25 1 78 /I B PR 28 40 M R 7 g o 1
/N R 2 T B AR IR 98 5 AR T 2R v, 1
£ AT LA AL C 3R Th 1740 M 5k 22 i iy 4 1.
BeAk, A ATIE PR B4 & (interleukin, IL). FHLE
(interferon, IFN)HIZHZUABE K- (tumor necrosis factor,
TNF), 4iIL-1p, IL-2, IL-6, IL-8, IL-10, IL-17, IL-21,
IFN-y, TNF-ofI TGF-B55i# 2 9 ik K1 ik B 6, M
T3 92 45 AR it 2 4 F 51 R B (nu-
clear factor-xB, NF-«xB)F ik 8 44 g (A 344 5 ) Bt 52

{A&y(peroxisome proliferator-activated receptor y, PPARY)
SR T B 2 PR A AR Y BOAE il s, Al n] B
kB H S NF-«BRF S, il LLE # 5NF-«BH
= e BR B AR LA T, AT NF-k B £ R
Gl SR WEAh, WA TLR4/MYDSS
T, MHINF-kBIZRIE, B0 5 % A KL
Claudin-1, OccludinfZO-1W)3FR 1%, HEHE M5
2 1 BB 5. PGD2J& T — FHPPAR YN 771,
T T I PGD2 %5 P ¥ 7E PPARY I HUE H e ¢
AR, FEMSIEPPARYIN RN, b Rz 4R A =
WGk 240 B v FONF -k BT, AT 9 2b 28 V1 400 ff B 5 F 7>
W FHE INFoxp3™ TregZMLfI /LI K BB L,
Tl w] DLIE S 22 A A B AR RIS 500 2 SR 2% i i i ¢
AiE, FEARIBDRIACH . SR, AHICHIME HIALHI LA A
I T 3R m i e e, S5 ANG T R DL e s i
R A () 22 4 VA5 i JUA A Ayt — D Wk FEM P

5 AAERmE ETEAEAE

TOZ AT, FhAZAFE R B AT 58 H A 0 e i 1)
PEFM 19774, Jacobs NV I, Hh 0 LA R A
AT kb 25 W i T K R B R A . H U, K& SRR
B o £ 100 ] 9/ 45 L e A e 0 3 5 5 B AT
oA AU A, A R S N RO B XURSE, T kb TS
Tt FIT 2 Fpre w7 IERRE R R, Ak
fiti P 5 BB 45 R e i RV 5 7 B R P R s L, Al N
BRGNS E st Tl AR R
W, B A S5 E A e AR K Selp
FEAAET MK A, & — il 88 B 35 s 80k, Tkt
FORI, I35 H SelP /K ¥ 5 45 798 &k 0 %6 2 A
SO0 2 B 11 2 Sel P A g — R /2 2B (VB e 7 &
W) SelP AT AR I 2 AL 48 T 26 M 20 L o 1 ¥ 204,
Jiza 41 B2 3 14 11 Sel P RT 41l Wt {5 5 38 2% I )k 55 TNF-a
FITGE-BI 25, M AR S I3k Flz e, 4 ek
F N 7 4 B P 1R Seleno P2 5 3 4 Y5 14 Sel P4 A Ik
DRGTE N PUEA A BT R A s, B R R (1
EE[SI]-

Jig i 98 5 5 SE AR U FEAS K TR MR 2
RN, AP 6 = EALH (2 A LA 2 i
S RFRRE, R BRI AR R R A
B II6RE"Y. SRR BRI B WINF-«B, IL-6, 1L-23,
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B S S A 7 (signal transducer and activator of tran-
scription, STAT)FITh17— &2 2[5 4H fudk A\ 8
TR, MM SEOLE REE. B, 71X i aifE
SAFAE MBS, 0 20 MR 56 10 489 oA A T s frg 22,
B4, FEIBD S ORI T Witfs 5 8B 1 i S Hod
FEiE iR, HAEIBD & i AT i R h L 4¢3 1 Wnt
FIIEAY, T3 S PR W AR O MR 5 B e 3
e g 3 BRI, ) B SRR A T 40
PRI G AL — bR AR S g i,
il mT A9/ A5 0 o/ SR BRI R BN (AOM/DS S) 5
T LA AE Ap e Min 38 A A6 Y vp 75 S 1) 485 1 Tk JRd 80 K
AP R AOM/DSS 5 /N UK A 46 e e, il
AL PR A R T, AL E. GPXAE i
R AR E EEAER. BT IIRY], A
il 3 AN BEFH L GPX 275 /N SRR AE A AR, (E L R
S 2 B 2 B VA P2 10 1 s i 22 ik, HL.GPX2 i hitdea 4
FEHAT I BRI GPX2RGPX T
RIBUNRENE R, Bt — At A%
PERRE 1 R, GPX3MIREG B T AOM/
DSSEE: iy 4 IS AE R o (g . g o
WEFCR I T A N SR 25 B e 4R 53— i B AL
il,  EPARy DUBOE MO AMPY 2 1 0, B S BELAS 4
P A 5 VA G B £ S AT 9/ ik 9 4 Y
Y Huang® N"VR B, 90Km0 ] il N 45 B
YA AR E W, XA RE BT R 1 5 — 1R L
il AT RPN AT COX-200 305, AT TR
ST S B0 B, KERTRERN, wia
R AL, R R AEAN R % 2 M5 S s R
T .
IR NZRIRAT I 20T FE A Bl I A B S 06 245

AR SCHFBAT SRR BT, (H R A ) N\ A4

S5 30k

5 PR A B 25 LA R R A N, 39 K BRI WD Z 108 5
17 &5 B 2 WA W e 21 25— Tk
A E ZHELE AR TR 5967 B R BT 7 B, Wik
o Rt 45 B S AR R T R B R
FEZEH, b T AL 5 % B £ SR, (LI A o6
Mok I s O DR A, S 4k L
VAT ORI AR 2, @R R Horh— MR, HT
VB VAT GRS R IE 254, (5 AE AT 7R B
LRI 2. BhAh, % o 3R £ R E ik 4
AR R IR 2 T, S T % A 1 2K
Aok, o (5 AR R BRI AL

6 HHHRY

AR, KERFFURM, Ay f 19 s s
W, A P R N B i P T % E R e fi T
JE, BT RN AE ST I E AR PR IR L. 2R,
KR B BN B —, REBEBIEMAEY) .
ERANEL PR 5 e Z AR DN R, BT
ARG IX LY L B AR TR B R AR IBGEOR, STt
BIF FTRI AR 2 1 1E i 5 T (9 Sh B ML Lksh, H AT
(KB FEIRAFAEAR 2 1 i AR . il S M il A
EAEETRI. GRS EAIMRE R, BiEk
AW SRS K BB, AR 828 ia T e
BRI 2, N AR S AR R P e 2R
PP RCR, KRS R A AR IR R
XL i UL A Fp it — PR U S IR, ERT FUAR A
P e 2 fi T R P 2 ) 2 3OS 5 T AT T ) B T S5t
AV, AARATTE 0 O e 167 IO RBEE 254, O HL
A B R R DR A iz FH T il 28 (1 TR -5 P T
FHALIVIRE, S ARG ).

1 Wang D, Rensing C, Zheng S. Microbial reduction and resistance to selenium: mechanisms, applications and prospects. J Hazard Mater, 2022,

421: 126684

2 Kudva A K, Shay A E, Prabhu K S. Selenium and inflammatory bowel disease. Am J Physiol Gastrointest Liver Physiol, 2015, 309: G71-G77

3 Yang C, Yao H, Wu Y, et al. Status and risks of selenium deficiency in a traditional selenium-deficient area in Northeast China. Sci Total

Environ, 2021, 762: 144103

4 Wang X, Wang S, He S L, et al. Comparing gene expression profiles of Kashin-Beck and Keshan diseases occurring within the same endemic
areas of China. Sci China Life Sci, 2013, 56: 797-803 [, F 3, (2%, &, d E KB 1990 5 5o L 3k R T8 1 i Loy #r. o A2

AR, 2013, 43: 672-678]

1060


https://doi.org/10.1016/j.jhazmat.2021.126684
https://doi.org/10.1152/ajpgi.00379.2014
https://doi.org/10.1016/j.scitotenv.2020.144103
https://doi.org/10.1016/j.scitotenv.2020.144103
https://doi.org/10.1007/s11427-013-4495-z

PEBE: ARl 2023 4 53 % A8

10

11

12

13

14

15

16

18

19

20

21

22

23

24

25

26

27

28

29

30

31
32

Vaghari-Tabari M, Jafari-Gharabaghlou D, Sadeghsoltani F, et al. Zinc and selenium in inflammatory bowel disease: trace elements with key
roles? Biol Trace Elem Res, 2021, 199: 3190-3204

Zhai Q, Cen S, Li P, et al. Effects of dietary selenium supplementation on intestinal barrier and immune responses associated with its modulation
of gut microbiota. Environ Sci Technol Lett, 2018, 5: 724-730

Qiao L, Zhang X, Pi S, et al. Dietary supplementation with biogenic selenium nanoparticles alleviate oxidative stress-induced intestinal barrier
dysfunction. NPJ Sci Food, 2022, 6: 30

Kasaikina M V, Kravtsova M A, Lee B C, et al. Dietary selenium affects host selenoproteome expression by influencing the gut microbiota.
FASEB J, 2011, 25: 2492-2499

Callejon-Leblic B, Selma-Royo M, Collado M C, et al. Impact of antibiotic-induced depletion of gut microbiota and selenium supplementation
on plasma selenoproteome and metal homeostasis in a mice model. J Agric Food Chem, 2021, 69: 76527662

Athreya K, Xavier M F. Antioxidants in the treatment of cancer. Nutr Cancer, 2017, 69: 1099-1104

Peters K M, Carlson B A, Gladyshev V N, et al. Selenoproteins in colon cancer. Free Radic Biol Med, 2018, 127: 14-25

Kim S J, Choi M C, Park J M, et al. Antitumor effects of selenium. Int J Mol Sci, 2021, 22: 11844

Dumont E, Vanhaecke F, Cornelis R. Selenium speciation from food source to metabolites: a critical review. Anal Bioanal Chem, 2006, 385:
1304-1323

Sors T G, Ellis D R, Na G N, et al. Analysis of sulfur and selenium assimilation in Astragalus plants with varying capacities to accumulate
selenium. Plant J, 2005, 42: 785-797

Schrauzer G N. Selenomethionine: a review of its nutritional significance, metabolism and toxicity. J Nutr, 2000, 130: 1653-1656

Ha H Y, Alfulaij N, Berry M J, et al. From selenium absorption to selenoprotein degradation. Biol Trace Elem Res, 2019, 192: 26-37
Cherest H, Davidian J C, Thomas D, et al. Molecular characterization of two high affinity sulfate transporters in Saccharomyces cerevisiae.
Genetics, 1997, 145: 627-635

Reasbeck P G, Barbezat G O, Weber Jr. F L, et al. Selenium absorption by canine jejunum. Digest Dis Sci, 1985, 30: 489-494

Thiry C, Ruttens A, Pussemier L, et al. An in vitro investigation of species-dependent intestinal transport of selenium and the impact of this
process on selenium bioavailability. Br J Nutr, 2013, 109: 2126-2134

Wolffram S, Grenacher B, Scharrer E. Transport of selenate and sulphate across the intestinal brush-border membrane of pig jejunum by two
common mechanisms. Exp Physiol, 1988, 73: 103—111

Mangels A R, Moser-Veillon P B, Patterson K Y, et al. Selenium utilization during human lactation by use of stable-isotope tracers. Am J Clin
Nutr, 1990, 52: 621-627

Dael P V, Davidsson L, Mufioz-Box R, et al. Selenium absorption and retention from a selenite- or selenate-fortified milk-based formula in men
measured by a stable-isotope technique. Br J Nutr, 2001, 85: 157-163

Hadrup N, Ravn-Haren G. Absorption, distribution, metabolism and excretion (ADME) of oral selenium from organic and inorganic sources: A
review. J Trace Elem Med Biol, 2021, 67: 126801

Hilal T, Killam B Y, Grozdanovi¢ M, et al. Structure of the mammalian ribosome as it decodes the selenocysteine UGA codon. Science, 2022,
376: 1338-1343

Bjornstedt M, Kumar S, Bjorkhem L, et al. Selenium and the thioredoxin and glutaredoxin systems. Biomed Environ Sci, 1997, 10: 271-279
Hatfield D L, Gladyshev V N. How selenium has altered our understanding of the genetic code. Mol Cell Biol, 2002, 22: 3565-3576

Wang Q, Sun L, Liu Y, et al. The synergistic effect of serine with selenocompounds on the expression of SelP and GPx in HepG2 cells. Biol
Trace Elem Res, 2016, 173: 291-296

Berry M J, Banu L, Chen Y, et al. Recognition of UGA as a selenocysteine codon in type I deiodinase requires sequences in the 3’ untranslated
region. Nature, 1991, 353: 273-276

Kryukov G V, Castellano S, Novoselov S V, et al. Characterization of mammalian selenoproteomes. Science, 2003, 300: 1439-1443

Rother M, Quitzke V. Selenoprotein synthesis and regulation in Archaea. Biochim Biophys Acta, 2018, 1862: 2451-2462

Driscoll D M, Copeland P R. Mechanism and regulation of selenoprotein synthesis. Annu Rev Nutr, 2003, 23: 1740

Liu Y H, Zhou X H, He L Q, et al. Recent advances in the effects and mechanism of selenium on the quality of domestic animal products (in
Chinese). Sci Sin Vitae, 2020, 50: 25-32 [XI7K ¥, FHLL, (5, 4. W6t & & 7= 5 55 R m AR FLE B Fodt . Jr E R A dr kit
22,2020, 50: 25-32]

1061


https://doi.org/10.1007/s12011-020-02444-w
https://doi.org/10.1021/acs.estlett.8b00563
https://doi.org/10.1038/s41538-022-00145-3
https://doi.org/10.1096/fj.11-181990
https://doi.org/10.1021/acs.jafc.1c02622
https://doi.org/10.1080/01635581.2017.1362445
https://doi.org/10.1016/j.freeradbiomed.2018.05.075
https://doi.org/10.3390/ijms222111844
https://doi.org/10.1007/s00216-006-0529-8
https://doi.org/10.1111/j.1365-313X.2005.02413.x
https://doi.org/10.1093/jn/130.7.1653
https://doi.org/10.1007/s12011-019-01771-x
https://doi.org/10.1093/genetics/145.3.627
https://doi.org/10.1007/BF01318184
https://doi.org/10.1017/S0007114512004412
https://doi.org/10.1113/expphysiol.1988.sp003107
https://doi.org/10.1093/ajcn/52.4.621
https://doi.org/10.1093/ajcn/52.4.621
https://doi.org/10.1079/BJN2000227
https://doi.org/10.1016/j.jtemb.2021.126801
https://doi.org/10.1126/science.abg3875
https://doi.org/10.1128/MCB.22.11.3565-3576.2002
https://doi.org/10.1007/s12011-016-0665-8
https://doi.org/10.1007/s12011-016-0665-8
https://doi.org/10.1038/353273a0
https://doi.org/10.1126/science.1083516
https://doi.org/10.1016/j.bbagen.2018.04.008
https://doi.org/10.1146/annurev.nutr.23.011702.073318
https://doi.org/10.1360/SSV-2019-0054

AT LS AP RIAR 2R -5 1 3 T £ B 1A EL A R T LA

33

34

35

36

37
38

39

40
41

42

43
44

45

46

47

48

49

50

51

52

53

54

55

56

57

58
59

60

1062

Long C, Zhu G Y, Sheng X H, et al. Dietary supplementation with selenomethionine enhances antioxidant capacity and selenoprotein gene
expression in layer breeder roosters. Poult Sci, 2022, 101: 102113

He Y, Liu Y, Tang J, et al. Selenium exerts protective effects against heat stress-induced barrier disruption and inflammation response in
jejunum of growing pigs. J Sci Food Agric, 2022, 102: 496-504

Carr S N, Crites B R, Pate J L, et al. Form of supplemental selenium affects the expression of mRNA transcripts encoding selenoproteins, and
proteins regulating cholesterol uptake, in the corpus luteum of grazing beef cows. Animals, 2022, 12: 313

Gawor A, Ruszczynska A, Konopka A, et al. Label-free mass spectrometry-based proteomic analysis in lamb tissues after fish oil, carnosic acid,
and inorganic selenium supplementation. Animals, 2022, 12: 1428

Schwarz M, Lossow K, Schirl K, et al. Copper interferes with selenoprotein synthesis and activity. Redox Biol, 2020, 37: 101746

Long J, Liu Y, Zhou X, et al. Dietary serine supplementation regulates selenoprotein transcription and selenoenzyme activity in pigs. Biol Trace
Elem Res, 2021, 199: 148-153

de Freitas Fernandes A, Serrdo V H B, Scortecci J F, et al. Seryl-tRNA synthetase specificity for tRNAS in bacterial Sec biosynthesis. Biochim
Biophys Acta, 2020, 1868: 140438

Kossinova O, Malygin A, Krol A, et al. A novel insight into the mechanism of mammalian selenoprotein synthesis. RNA, 2013, 19: 1147-1158
Conrad M, Schneider M, Seiler A, et al. Physiological role of phospholipid hydroperoxide glutathione peroxidase in mammals. Biol Chem,
2007, 388: 1019-1025

Ingold I, Berndt C, Schmitt S, et al. Selenium utilization by GPX4 is required to prevent hydroperoxide-induced ferroptosis. Cell, 2018, 172:
409-422.¢21

Reeves M A, Hoffmann P R. The human selenoproteome: recent insights into functions and regulation. Cell Mol Life Sci, 2009, 66: 24572478
Ashton K, Hooper L, Harvey L J, et al. Methods of assessment of selenium status in humans: a systematic review. Am J Clin Nutr, 2009, 89:
2025S8-2039S

Florian S, Krehl S, Loewinger M, et al. Loss of GPx2 increases apoptosis, mitosis, and GPx1 expression in the intestine of mice. Free Radic Biol
Med, 2010, 49: 16941702

Verma S, Hoffmann F K W, Kumar M, et al. Selenoprotein K knockout mice exhibit deficient calcium flux in immune cells and impaired
immune responses. J Immunol, 2011, 186: 2127-2137

Jeon Y H, Park Y H, Lee J H, et al. Selenoprotein W enhances skeletal muscle differentiation by inhibiting TAZ binding to 14-3-3 protein.
Biochim Biophys Acta, 2014, 1843: 1356-1364

Papp L V, Holmgren A, Khanna K K. Selenium and selenoproteins in health and disease. Antioxid Redox Signal, 2010, 12: 793-795

Avery J, Hoffmann P. Selenium, selenoproteins, and immunity. Nutrients, 2018, 10: 1203

Hariharan S, Dharmaraj S. Selenium and selenoproteins: it’s role in regulation of inflammation. Inflammopharmacology, 2020, 28: 667-695
Short S P, Pilat J M, Barrett C W, et al. Colonic epithelial-derived selenoprotein P is the source for antioxidant-mediated protection in colitis-
associated cancer. Gastroenterology, 2021, 160: 1694-1708.e3

Schwarz K, Bieri J G, Briggs G M, et al. Prevention of exudative diathesis in chicks by factor 3 and selenium. Exp Biol Med, 1957, 95: 621-625
Stadtman T C. Selenocysteine. Annu Rev Biochem, 1996, 65: 83—-100

Tang W, Wu J, Jin S, et al. Glutamate and aspartate alleviate testicular/epididymal oxidative stress by supporting antioxidant enzymes and
immune defense systems in boars. Sci China Life Sci, 2020, 63: 116-124

Ala M, Kheyri Z. The rationale for selenium supplementation in inflammatory bowel disease: a mechanism-based point of view. Nutrition, 2021,
85: 111153

Huang L, Mao X, Li Y, et al. Multiomics analyses reveal a critical role of selenium in controlling T cell differentiation in Crohn’s disease.
Immunity, 2021, 54: 1728-1744.e7

Lubos E, Loscalzo J, Handy D E. Glutathione peroxidase-1 in health and disease: from molecular mechanisms to therapeutic opportunities.
Antioxid Redox Signal, 2011, 15: 1957-1997

Brigelius-Flohé R, Flohé L. Regulatory phenomena in the glutathione peroxidase superfamily. Antioxid Redox Signal, 2020, 33: 498-516
He Y, Liu Y, Guan P, et al. Serine administration improves selenium status, oxidative stress, and mitochondrial function in longissimus dorsi
muscle of piglets with intrauterine growth retardation. Biol Trace Elem Res, 2023, 201: 1740-1747

Brigelius-Flohé R, Miiller C, Menard J, et al. Functions of GI-GPx: lessons from selenium-dependent expression and intracellular localization.


https://doi.org/10.1016/j.psj.2022.102113
https://doi.org/10.1002/jsfa.11377
https://doi.org/10.3390/ani12030313
https://doi.org/10.3390/ani12111428
https://doi.org/10.1016/j.redox.2020.101746
https://doi.org/10.1007/s12011-020-02117-8
https://doi.org/10.1007/s12011-020-02117-8
https://doi.org/10.1016/j.bbapap.2020.140438
https://doi.org/10.1016/j.bbapap.2020.140438
https://doi.org/10.1261/rna.036871.112
https://doi.org/10.1515/BC.2007.130
https://doi.org/10.1016/j.cell.2017.11.048
https://doi.org/10.1007/s00018-009-0032-4
https://doi.org/10.3945/ajcn.2009.27230F
https://doi.org/10.1016/j.freeradbiomed.2010.08.029
https://doi.org/10.1016/j.freeradbiomed.2010.08.029
https://doi.org/10.4049/jimmunol.1002878
https://doi.org/10.1016/j.bbamcr.2014.04.002
https://doi.org/10.1089/ars.2009.2973
https://doi.org/10.3390/nu10091203
https://doi.org/10.1007/s10787-020-00690-x
https://doi.org/10.1053/j.gastro.2020.12.059
https://doi.org/10.3181/00379727-95-23308
https://doi.org/10.1146/annurev.bi.65.070196.000503
https://doi.org/10.1007/s11427-018-9492-8
https://doi.org/10.1016/j.nut.2021.111153
https://doi.org/10.1016/j.immuni.2021.07.004
https://doi.org/10.1089/ars.2010.3586
https://doi.org/10.1089/ars.2019.7905
https://doi.org/10.1007/s12011-022-03304-5

PEBE: ARl 2023 4 53 % A8

61

62

63

64

65

66

67

68

69

70

71
72

73

74

75

76

77

78

79

80

81

82

83

Biofactors, 2001, 14: 101-106

Chu F F, Esworthy R S, Doroshow J H. Role of Se-dependent glutathione peroxidases in gastrointestinal inflammation and cancer. Free Radic
Biol Med, 2004, 36: 1481-1495

Esworthy R S, Swiderek K M, Ho Y S, et al. Selenium-dependent glutathione peroxidase-GI is a major glutathione peroxidase activity in the
mucosal epithelium of rodent intestine. Biochim Biophys Acta, 1998, 1381: 213-226

Florian S, Wingler K, Schmehl K, et al. Cellular and subcellular localization of gastrointestinal glutathione peroxidase in normal and malignant
human intestinal tissue. Free Radic Res, 2001, 35: 655-663

Papp LV, Lu J, Holmgren A, et al. From selenium to selenoproteins: synthesis, identity, and their role in human health. Antioxid Redox Signal,
2007, 9: 775-806

Speckmann B, Bidmon H J, Pinto A, et al. Induction of glutathione peroxidase 4 expression during enterocytic cell differentiation. J Biol Chem,
2011, 286: 10764-10772

Qiao L, Dou X, Yan S, et al. Biogenic selenium nanoparticles synthesized by Lactobacillus casei ATCC 393 alleviate diquat-induced intestinal
barrier dysfunction in C57BL/6 mice through their antioxidant activity. Food Funct, 2020, 11: 3020-3031

Zhang Z, Zhang Q, Li M, et al. SeMet attenuates AFB1-induced intestinal injury in rabbits by activating the Nrf2 pathway. Ecotoxicol Environ
Saf, 2022, 239: 113640

Xu C, Qiao L, Ma L, et al. Biogenic selenium nanoparticles synthesized by Lactobacillus casei ATCC 393 alleviate intestinal epithelial barrier
dysfunction caused by oxidative stress via Nrf2 signaling-mediated mitochondrial pathway. Int J] Nanomed, 2019, Volume 14: 4491-4502
Sun H, Zhang M, Li J, et al. DL-selenomethionine alleviates oxidative stress induced by zearalenone via Nrf2/Keapl signaling pathway in
IPEC-J2 cells. Toxins, 2021, 13: 557

Song D, Cheng Y, Li X, et al. Biogenic nanoselenium particles effectively attenuate oxidative stress-induced intestinal epithelial barrier injury
by activating the Nrf2 antioxidant pathway. ACS Appl Mater Interfaces, 2017, 9: 14724-14740

Bellezza I, Giambanco I, Minelli A, et al. Nrf2-Keap1 signaling in oxidative and reductive stress. Biochim Biophys Acta, 2018, 1865: 721-733
Cebula M, Schmidt E E, Arnér E S J. TrxR1 as a potent regulator of the Nrf2-Keap!1 response system. Antioxid Redox Signal, 2015, 23: 823—
853

De Spirt S, Eckers A, Wehrend C, et al. Interplay between the chalcone cardamonin and selenium in the biosynthesis of Nrf2-regulated
antioxidant enzymes in intestinal Caco-2 cells. Free Radic Biol Med, 2016, 91: 164-171

Soliman S M, Wadie W, Shouman S A, et al. Sodium selenite ameliorates both intestinal and extra-intestinal changes in acetic acid-induced
colitis in rats. Naunyn Schmiedebergs Arch Pharmacol, 2018, 391: 639-647

Liu Y, Yang Y, Dong R, et al. Protective effect of selenomethionine on intestinal injury induced by T-2 toxin. Res Vet Sci, 2020, 132: 439-447
Vergauwen H, Prims S, Degroote J, et al. In vitro investigation of six antioxidants for pig diets. Antioxidants, 2016, 5: 41

Liu S, Yu H, Li P, et al. Dietary nano-selenium alleviated intestinal damage of juvenile grass carp (Ctenopharyngodon idella) induced by high-
fat diet: Insight from intestinal morphology, tight junction, inflammation, anti-oxidization and intestinal microbiota. Anim Nutr, 2022, 8: 235—
248

Zhou W, Miao S, Zhu M, et al. Effect of glycine nano-selenium supplementation on production performance, egg quality, serum biochemistry,
oxidative status, and the intestinal morphology and absorption of laying hens. Biol Trace Elem Res, 2021, 199: 4273-4283

Zhu H, Lu C, Gao F, et al. Selenium-enriched Bifidobacterium longum DD98 attenuates irinotecan-induced intestinal and hepatic toxicity in
vitro and in vivo. Biomed Pharmacother, 2021, 143: 112192

Yang S, Li L, Yu L, et al. Selenium-enriched yeast reduces caecal pathological injuries and intervenes changes of the diversity of caecal
microbiota caused by Ochratoxin-A in broilers. Food Chem Toxicol, 2020, 137: 111139

Wu Z, Pan D, Jiang M, et al. Selenium-enriched lactobacillus acidophilus ameliorates dextran sulfate sodium-induced chronic colitis in mice by
regulating inflammatory cytokines and intestinal microbiota. Front Med, 2021, 8: 716816

Rodriguez-Nogales A, Algieri F, Garrido-Mesa J, et al. Differential intestinal anti-inflammatory effects of Lactobacillus fermentum and
Lactobacillus salivarius in DSS mouse colitis: impact on microRNAs expression and microbiota composition. Mol Nutr Food Res, 2017, 61:
1700144

Sanders M E, Merenstein D J, Reid G, et al. Probiotics and prebiotics in intestinal health and disease: from biology to the clinic. Nat Rev

Gastroenterol Hepatol, 2019, 16: 605-616

1063


https://doi.org/10.1002/biof.5520140114
https://doi.org/10.1016/j.freeradbiomed.2004.04.010
https://doi.org/10.1016/j.freeradbiomed.2004.04.010
https://doi.org/10.1016/S0304-4165(98)00032-4
https://doi.org/10.1080/10715760100301181
https://doi.org/10.1089/ars.2007.1528
https://doi.org/10.1074/jbc.M110.216028
https://doi.org/10.1039/D0FO00132E
https://doi.org/10.1016/j.ecoenv.2022.113640
https://doi.org/10.1016/j.ecoenv.2022.113640
https://doi.org/10.2147/IJN.S199193
https://doi.org/10.3390/toxins13080557
https://doi.org/10.1021/acsami.7b03377
https://doi.org/10.1016/j.bbamcr.2018.02.010
https://doi.org/10.1089/ars.2015.6378
https://doi.org/10.1016/j.freeradbiomed.2015.12.011
https://doi.org/10.1007/s00210-018-1491-7
https://doi.org/10.1016/j.rvsc.2020.07.018
https://doi.org/10.3390/antiox5040041
https://doi.org/10.1016/j.aninu.2021.07.001
https://doi.org/10.1007/s12011-020-02532-x
https://doi.org/10.1016/j.biopha.2021.112192
https://doi.org/10.1016/j.fct.2020.111139
https://doi.org/10.3389/fmed.2021.716816
https://doi.org/10.1002/mnfr.201700144
https://doi.org/10.1038/s41575-019-0173-3
https://doi.org/10.1038/s41575-019-0173-3

AT LS AP RIAR 2R -5 1 3 T £ B 1A EL A R T LA

84
85

86
87

88

89
90

91

92

93
94

95

96
97

98

99

100

101
102

103

104

105

106

107
108

109

110

1064

Cheng J, Laitila A, Ouwehand A C. Bifidobacterium animalis subsp. lactis HNO19 effects on gut health: a review. Front Nutr, 2021, 8: 790561
Arias-Borrego A, Callejon-Leblic B, Calatayud M, et al. Insights into cancer and neurodegenerative diseases through selenoproteins and the
connection with gut microbiota—current analytical methodologies. Expert Rev Proteomics, 2019, 16: 805-814

Bielik V, Kolisek M. Bioaccessibility and bioavailability of minerals in relation to a healthy gut microbiome. Int J Mol Sci, 2021, 22: 6803
Ferreira R L U, Sena-Evangelista K C M, de Azevedo E P, et al. Selenium in human health and gut microflora: bioavailability of
selenocompounds and relationship with diseases. Front Nutr, 2021, 8: 685317

Zhu H, Zhou Y, Qi Y, et al. Preparation and characterization of selenium enriched-Bifidobacterium longum DD98, and its repairing effects on
antibiotic-induced intestinal dysbacteriosis in mice. Food Funct, 2019, 10: 4975-4984

Pessione E. Lactic acid bacteria contribution to gut microbiota complexity: lights and shadows. Front Cell Inf Microbio, 2012, 2: 86

Zhang J, Zhang F, Zhao C, et al. Dysbiosis of the gut microbiome is associated with thyroid cancer and thyroid nodules and correlated with
clinical index of thyroid function. Endocrine, 2019, 64: 564-574

Gangadoo S, Dinev I, Chapman J, et al. Selenium nanoparticles in poultry feed modify gut microbiota and increase abundance of
Faecalibacterium prausnitzii. Appl Microbiol Biotechnol, 2018, 102: 1455-1466

Saulnier D M, Riehle K, Mistretta T —, et al. Gastrointestinal microbiome signatures of pediatric patients with irritable bowel syndrome.
Gastroenterology, 2011, 141: 1782-1791

Derrien M, Belzer C, de Vos W M. Akkermansia muciniphila and its role in regulating host functions. Microb Pathog, 2017, 106: 171-181
Liu W, Crott J W, Lyu L, et al. Diet- and genetically-induced obesity produces alterations in the microbiome, inflammation and Wnt pathway in

the intestine of Apc” 1638N

mice: comparisons and contrasts. J Cancer, 2016, 7: 1780-1790

Peachey L E, Jenkins T P, Cantacessi C. This gut ain’t big enough for both of us. Or is it? Helminth-microbiota interactions in veterinary
species. Trends Parasitol, 2017, 33: 619-632

Presley L L, Wei B, Braun J, et al. Bacteria associated with immunoregulatory cells in mice. Appl Environ Microbiol, 2010, 76: 936-941
Molan A L, Liu Z, Tiwari R. The ability of green tea to positively modulate key markers of gastrointestinal function in rats. Phytother Res, 2010,
24: 1614-1619

Li Z, Dong Y, Chen S, et al. Organic selenium increased gilts antioxidant capacity, immune function, and changed intestinal microbiota. Front
Microbiol, 2021, 12: 723190

Short S P, Pilat J M, Williams C S. Roles for selenium and selenoprotein P in the development, progression, and prevention of intestinal disease.
Free Radic Biol Med, 2018, 127: 26-35

Kaser A, Zeissig S, Blumberg R S. Genes and environment: how will our concepts on the pathophysiology of IBD develop in the future? Dig
Dis, 2010, 28: 395405

Abraham C, Cho J H. Inflammatory bowel disease. N Engl J Med, 2009, 361: 2066-2078

Balmus I M, Ciobica A, Trifan A, et al. The implications of oxidative stress and antioxidant therapies in Inflammatory Bowel Disease: Clinical
aspects and animal models. Saudi J Gastroenterol, 2016, 22: 3-17

Moura F A, Goulart M O F, Campos S B G, et al. The close interplay of nitro-oxidative stress, advanced glycation end products and
inflammation in inflammatory bowel diseases. Curr Med Chem, 2020, 27: 2059-2076

Piechota-Polanczyk A, Fichna J. Review article: the role of oxidative stress in pathogenesis and treatment of inflammatory bowel diseases.
Naunyn Schmiedebergs Arch Pharmacol, 2014, 387: 605-620

Vaghari-Tabari M, Moein S, Qujeq D, et al. Positive correlation of fecal calprotectin with serum antioxidant enzymes in patients with
inflammatory bowel disease: accidental numerical correlation or a new finding? Am J Med Sci, 2018, 355: 449455

te Velde A A, Pronk I, de Kort F, et al. Glutathione peroxidase 2 and aquaporin 8 as new markers for colonic inflammation in experimental
colitis and inflammatory bowel diseases: an important role for H,0,? Eur J Gastroenterol Hepatol, 2008, 20: 555-560

Narayan V, Kudva A K, Prabhu K S. Reduction of tetrathionate by mammalian thioredoxin reductase. Biochemistry, 2015, 54: 5121-5124
Nelson S M, Lei X, Prabhu K S. Selenium levels affect the IL-4-induced expression of alternative activation markers in murine macrophages. J
Nutr, 2011, 141: 1754-1761

Nettleford S K, Zhao L, Qian F, et al. The essential role of selenoproteins in the resolution of citrobacter rodentium-induced intestinal
inflammation. Front Nutr, 2020, 7: 96

Sang L X, Chang B, Zhu J F, et al. Sodium selenite ameliorates dextran sulfate sodium-induced chronic colitis in mice by decreasing Thl, Th17,


https://doi.org/10.3389/fnut.2021.790561
https://doi.org/10.1080/14789450.2019.1664292
https://doi.org/10.3390/ijms22136803
https://doi.org/10.3389/fnut.2021.685317
https://doi.org/10.1039/C9FO00960D
https://doi.org/10.3389/fcimb.2012.00086
https://doi.org/10.1007/s12020-018-1831-x
https://doi.org/10.1007/s00253-017-8688-4
https://doi.org/10.1053/j.gastro.2011.06.072
https://doi.org/10.1016/j.micpath.2016.02.005
https://doi.org/10.7150/jca.15792
https://doi.org/10.1016/j.pt.2017.04.004
https://doi.org/10.1128/AEM.01561-09
https://doi.org/10.1002/ptr.3145
https://doi.org/10.3389/fmicb.2021.723190
https://doi.org/10.3389/fmicb.2021.723190
https://doi.org/10.1016/j.freeradbiomed.2018.05.066
https://doi.org/10.1159/000320393
https://doi.org/10.1159/000320393
https://doi.org/10.1056/NEJMra0804647
https://doi.org/10.4103/1319-3767.173753
https://doi.org/10.2174/0929867325666180904115633
https://doi.org/10.1007/s00210-014-0985-1
https://doi.org/10.1016/j.amjms.2017.12.009
https://doi.org/10.1097/MEG.0b013e3282f45751
https://doi.org/10.1021/acs.biochem.5b00620
https://doi.org/10.3945/jn.111.141176
https://doi.org/10.3945/jn.111.141176
https://doi.org/10.3389/fnut.2020.00096

PEBE: ARl 2023 4 53 % A8

111

112

113
114

115
116

117
118

119

120

121

122

123

124

125
126

127

128

129

130

131

132

133

134

135

and ydT and increasing CD4(+)CD25(+) regulatory T-cell responses. World J Gastroenterol, 2017, 23: 3850

Chen H, Li J, Yan L, et al. Subchronic effects of dietary selenium yeast and selenite on growth performance and the immune and antioxidant
systems in Nile tilapia Oreochromis niloticus. Fish Shellfish Immunol, 2020, 97: 283-293

Dalia A M, Loh T C, Sazili A Q, et al. Effects of vitamin E, inorganic selenium, bacterial organic selenium, and their combinations on immunity
response in broiler chickens. BMC Vet Res, 2018, 14: 249

Nettleford S, Prabhu K. Selenium and selenoproteins in gut inflammation—a review. Antioxidants, 2018, 7: 36

Gandhi U H, Kaushal N, Ravindra K C, et al. Selenoprotein-dependent up-regulation of hematopoietic prostaglandin D2 synthase in
macrophages is mediated through the activation of peroxisome proliferator-activated receptor (PPAR) y. J Biol Chem, 2011, 286: 27471-27482
Clayton C C, Baumann C A. Diet and azo dye tumors; effect of diet during a period when the dye is not fed. Cancer Res, 1949, 9: 575-582
Jacobs M M, Jansson B, Griffin A C. Inhibitory effects of selenium on 1,2-dimethylhydrazine and methylazoxymethanol acetate induction of
colon tumors. Cancer Lett, 1977, 2: 133-137

Vinceti M, Filippini T, Del Giovane C, et al. Selenium for preventing cancer. Cochrane Database Syst Rev, 2018, 1: CD005195

Schrauzer G N, White D A, Schneider C J. Cancer mortality correlation studies—III: statistical associations with dietary selenium intakes.
Bioinorg Chem, 1977, 7: 23-34

Zeng H, Wu M. The inhibitory efficacy of methylseleninic acid against colon cancer xenografts in C57BL/6 mice. Nutr Cancer, 2015, 67: 831—
838

Hughes D J, Fedirko V, Jenab M, et al. Selenium status is associated with colorectal cancer risk in the European prospective investigation of
cancer and nutrition cohort. Int J Cancer, 2015, 136: 1149-1161

Barrett C W, Ning W, Chen X, et al. Tumor suppressor function of the plasma glutathione peroxidase GPX3 in colitis-associated carcinoma.
Cancer Res, 2013, 73: 1245-1255

Luo C, Zhang H. The role of proinflammatory pathways in the pathogenesis of colitis-associated colorectal cancer. Mediators Inflamm, 2017,
2017: 1-8

Claessen M M, Schipper M E, Oldenburg B, et al. WNT-pathway activation in IBD-associated colorectal carcinogenesis: potential biomarkers
for colonic surveillance. Cell Oncol, 2010, 32: 303-310

Dhir M, Montgomery E A, Glockner S C, et al. Epigenetic regulation of WNT signaling pathway genes in inflammatory bowel disease (IBD)
associated neoplasia. J Gastrointest Surg, 2008, 12: 1745-1753

Radomska D, Czarnomysy R, Radomski D, et al. Selenium compounds as novel potential anticancer agents. Int J Mol Sci, 2021, 22: 1009
Barrett C W, Singh K, Motley A K, et al. Dietary selenium deficiency exacerbates DSS-induced epithelial injury and AOM/DSS-induced
tumorigenesis. PLoS ONE, 2013, 8: ¢67845

Krehl S, Loewinger M, Florian S, et al. Glutathione peroxidase-2 and selenium decreased inflammation and tumors in a mouse model of
inflammation-associated carcinogenesis whereas sulforaphane effects differed with selenium supply. Carcinogenesis, 2012, 33: 620-628
Baines A T, Holubec H, Basye J L, et al. The effects of dietary selenomethionine on polyamines and azoxymethane-induced aberrant crypts.
Cancer Lett, 2000, 160: 193—-198

Soullier B K, Wilson P S, Nigro N D. Effect of selenium on azoxymethane-induced intestinal cancer in rats fed high fat diet. Cancer Lett, 1981,
12: 343-348

Kim J H, Hue J J, Kang B S, et al. Effects of selenium on colon carcinogenesis induced by azoxymethane and dextran sodium sulfate in mouse
model with high-iron diet. Lab Anim Res, 2011, 27: 9-18

Muller M F, Florian S, Pommer S, et al. Deletion of glutathione peroxidase-2 inhibits azoxymethane-induced colon cancer development. PLoS
ONE, 2013, 8: €72055

Chu F F, Esworthy R S, Chu P G, et al. Bacteria-induced intestinal cancer in mice with disrupted Gpx/ and Gpx2 genes. Cancer Res, 2004, 64:
962-968

Esworthy R S, Aranda R, Martin M G, et al. Mice with combined disruption of Gpx/ and Gpx2 genes have colitis. Am J Physiol Gastrointest
Liver Physiol, 2001, 281: G848-G855

Hwang J T, Kim Y M, Surh Y J, et al. Selenium regulates cyclooxygenase-2 and extracellular signal-regulated kinase signaling pathways by
activating AMP-activated protein kinase in colon cancer cells. Cancer Res, 2006, 66: 10057—10063

Huang G, Liu Z, He L, et al. Autophagy is an important action mode for functionalized selenium nanoparticles to exhibit anti-colorectal cancer

1065


https://doi.org/10.3748/wjg.v23.i21.3850
https://doi.org/10.1016/j.fsi.2019.12.053
https://doi.org/10.1186/s12917-018-1578-x
https://doi.org/10.3390/antiox7030036
https://doi.org/10.1074/jbc.M111.260547
https://doi.org/10.1016/S0304-3835(77)80002-5
https://doi.org/10.1016/S0006-3061(00)80126-X
https://doi.org/10.1080/01635581.2015.1042547
https://doi.org/10.1002/ijc.29071
https://doi.org/10.1158/0008-5472.CAN-12-3150
https://doi.org/10.1155/2017/5126048
https://doi.org/10.1007/s11605-008-0633-5
https://doi.org/10.3390/ijms22031009
https://doi.org/10.1371/journal.pone.0067845
https://doi.org/10.1093/carcin/bgr288
https://doi.org/10.1016/S0304-3835(00)00585-1
https://doi.org/10.1016/0304-3835(81)90177-4
https://doi.org/10.5625/lar.2011.27.1.9
https://doi.org/10.1158/0008-5472.CAN-03-2272
https://doi.org/10.1152/ajpgi.2001.281.3.G848
https://doi.org/10.1152/ajpgi.2001.281.3.G848
https://doi.org/10.1158/0008-5472.CAN-06-1814

AT LS AP RIAR 2R -5 1 3 T £ B 1A EL A R T LA

activity. Biomater Sci, 2018, 6: 2508-2517

136 Ren S X, Zhan B, Lin Y, et al. Selenium nanoparticles dispersed in phytochemical exert anti-inflammatory activity by modulating catalase,
GPx1, and COX-2 gene expression in a rheumatoid arthritis rat model. Med Sci Monit, 2019, 25: 991-1000

137 Lippman S M, Klein E A, Goodman P J, et al. Effect of selenium and vitamin E on risk of prostate cancer and other cancers. JAMA, 2009, 301:
39-51

138 Papaioannou D, Cooper K L, Carroll C, et al. Antioxidants in the chemoprevention of colorectal cancer and colorectal adenomas in the general
population: a systematic review and meta-analysis. Colorectal Dis, 2011, 13: 1085-1099

139 Duffield-Lillico A J, Reid M E, Turnbull B W, et al. Baseline characteristics and the effect of selenium supplementation on cancer incidence in a
randomized clinical trial: a summary report of the Nutritional Prevention of Cancer Trial. Cancer Epidemiol Biomarkers Prev, 2002, 11: 630—
639

140 Clark L C. Effects of selenium supplementation for cancer prevention in patients with carcinoma of the skin. JAMA, 1996, 276: 1957

Role of selenium and selenoprotein in gut health
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Selenium, one of the essential trace elements for living organisms, participates in the regulation of physiological functions such as
anti-oxidation and immune response when converted into selenoproteins. Recent studies have shown that selenium and selenoproteins
may interact with host intestinal microbiota, antioxidant system, and immune factors to regulate intestinal homeostasis, therefore
played a crucial role in the prevention and treatment of intestinal diseases. In this review, the absorption of selenium in the intestinal
tract and the synthesis and function of selenoproteins were briefly introduced, the interactive regulation mechanism of selenium and
selenoproteins with intestinal microbiota, intestinal oxidative stress, and intestinal immunity were discussed, and the potential role of
selenium in intestinal cancer were analyzed, which provided new ideas and basis for the use of selenium in the prevention or treatment
of intestinal diseases.
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