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Abstract: Selenium polysaccharides (SP) is the selenide product of polysaccharides. It has high medicinal and health value,
possesses physiological activities of selenium and polysaccharides. SP has good application in anti-tumor, anti-oxidation,
immune regulation, and etc. Due to its less species, less contents, complex structure, and unclear mechanism, there are not
conducive to the research and application of SP. Therefore, researching efficient SP synthesis methods and the relationship
between structure and activity have become a hot topic in recent years. This article focuses on three preparation methods of
SP: Plant transformation method, chemical synthesis method and microbial transformation method. At the same time, the
analysis methods of structural characteristics and biological activity of SP are summarized, in order to provide theoretical

basis for development and application of SP.

Key words: selenium polysaccharides; synthesis method; structural characteristics; biological activity

RS EEE: 2020-05-18
HETH: +aMBAfTA LR PHFRLEEAA" (2135080000022 ) ; 74 E EHFAITRIA B A EHER (20372509D ) ; 7404 FHF FRAF
BAFFER A (ZD2020117) .
BB/ : FAMW (1985-) , B, ¥4, 814042, BT F 6 R A 5448, E-mail: cjys1985@126.com.,
*BIEIEE: 2255 (1985-) , %, W, 813U, AF 77 ;25 R% M R -4 5 41 M, E-mail: wulanfang757@163.com.,
AL (1961-) , %, ¥4, B4, AF 577 @: P 2525 225 E-mail: zhangds2011@126.com,


https://doi.org/10.13386/j.issn1002-0306.2020050188
https://doi.org/10.13386/j.issn1002-0306.2020050188
mailto:cjys1985@126.com

Ba2% %M

Sk, S SRR 0T SRR A YE PEDTE - 375 -

fifi(Se) B AR TR B ETME TR, 5 A4
FEEANT] 41, TEDTIE . BrE b S e Ry L BRI
L mER A EERE ETW/EAY. AR E=1is5]
AR, anve s . B TIE L EE . IR D)
BEREAT | O MBS AN e G 5, I H AR
RNEEA AT, HEeE S YRR, 2017 4590 [FH & 557
2o N A E R RSB A, 5 14 2L T
JERAE H ARSI &N 60 ngt, PR Mt 751 Ak >k
HRAZ B AATHY I E o R S —Fh ERAR R M 7],
AL TEAR T TCH LA FEAA P 45= BE sk Ta] g . A= R
AR BEMHEERICAF IS, I ELAT =5 T 2 BRI () 24 2
TP, B G A AR SR A o

W HEEZL DL 1 —3-FF e R:, AMURFF T £
PHOTE G A . AR R, BUEFE T 00 25 PRAE
HH, ¥&m T A, Liu 485 38 X EL 48
e T8 A 20, RIS 3B BAA B RE s
1 EAF BT EAL IR LA E R . ARG 0% 3=
BRI TR A, (B8 A BR, AN LI FHE
FEER I A, I, 2 RE S S A T R e
ZHRN TV, TS AR, AR 2 A A5,
] BEL 52 M A Wi M AR REAILT LL A AR

AR SCAE T LR R 2 AR Ak L RSk
RN A AL, T B a5 T R AT R A,
MR FH IR o e Gk | SAE L . mREE s
OGS . FR BB . RAMNGIE T L a0 GIE
I ST L2 G A X 2 W S A A THRAE,
o Ja XM IBTE A . BUIPIRE L S REVETT L RIS
LAEYIE R T RS, B M B E RS . 2
e AR S T T AS- B T 4T k& L 255 R 2t
RIS
1 WZENERTE

R RN ST A g o ¥ e d o = . 7/ K 2N P IR [ S S N
P | B g NG R B 2 A5 R S S BCE N A
/g B AT 2RI A TS T A R 20, TR e
AR, Tz N T 24 . AR FES R
v S A H ORI 2 WA TR S A AR IE S BT 22
5o A R R R R SRR | b
BRI AN Ak
1.1 EEEE

AE WL AT 02 AR e TT AL, R FHAE S
AR I, SR AR S5 AL, K2R P Aot
= TGP WS G Z BT . EIEeAER R
AT A AR PEATR B A K B S TR B3 RN AS R 57
[ AE W TET W i AP PR AR, e AR SR S A &5 5
BEE A, NI St A BRI e, S A
PR N B S S B & & T . Zhu £V O
Galinha 25" SR Gk 256, FHASRIHR B i £k 57
PACAE - PG S e, SWERAE ) W = AT BE 7, A e AT
JEAEY) P A A RE S XN, AP 3 it
S ] DUA SO S ) AR RE T o PP TR

e P - A A AT A AR R A o R v, (EHE )
PPN Z2E S R A, T 2 S /U2
BNK AT S A SR v, B P EAE A A BRI AN 63X
FUFEESD, IR AR IR | IR O | 134
AR IE | A TS 0 AT b R BRMVE FH AR IR 2R A A
P NS A A 2R
1.2 EERE

1b 25 G ek g2 R T 2 Wi 4% I 1 -OH. -NH,.
-CHO Z535 PRI A S ks on) 22 A OB, ATREE G HL
s AN B s & B 2 WE o DIRREL | 4050
ARATGFNAT BT L5420 SR it Ak 30) i 5 2203 0 1k
.
1.2.1 lERER AN]SR H SR | IV AT PR L
AT TRk S vt AR 5 BT 22, X AP i WP 1A e
AR ZZ MR 23 () S5 4, AR ERE T Z2HE 0 R A A s
. LA H,SeO,. HNO, Fl BaCl, BUfTifbiA 2 5 i1
(Bl 1) M%), BaCl, 533 HAT Bem B 4, HE 4R
[ SERZE, TR S G B 2RI T, e iR e
PA— B AW o RS AT R ER sl R ER A Rl 22k
RN 1,

_ - B (") N
H 0 o Q o—1
o H,S¢0, i \4
OH H B OH H
T—o H | HNOs;» BaCl, —T—0 H
H OH H OH
L _In _In

BT R Il 2 S ]
Fig.1 Reaction diagram of selenium polysaccharide synthesis
from selenate
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Table 1  Synthesis of selenium polysaccharide from selenite or selenite
2 A E WiRiS Wi m(pg/g) 3k
e , $ELLPAP: H,SeOy = 1:0.81, FI H BRAE 78 0V Ak, A ] 1418 35 82 1 49.37 meg,
FRINRAT Z2 4 (SePAP) e a0 CHEHER 14 134.84 min. 8518.81 [14]
LT AN LAk (Se-RIP) RJP 0.20 g, JiILA20 mL 0.75%HNO,#f#%, FifilA0.3 g Na,SeO5, 70 CHiFE 6 ho 4454 [15]
e H 4 B 2~8IKOGM 0.50 g, A S0 mLO0.5%HNO, ¥ i,
AALTEY: 4 H 55 BE(KOGM-Se) JA0.61 g Na,ScO,F10.86 g BaCl,, 70 CHEPEIZINO h. 5900 (el
LM (ASe-tps1, CSe-tps1)  Tps1 0.50 g, MILAS0 mL HNO; %, fILA0.5 g Na,SeO,#10.1 mol/L BaCl,, 75 ‘CJZW8 ho  1.12~2.12, 1.88~2.36 [17]
LLECHNZ A (Se-RHP) RHP 0.4 g, % 740 mL 0.6%HNO;, il ANa,SeO,#1BaCl,, 65 CHif: 18 ho 3290 [18]
S fy T [m(Na,SeO,): mGRAALLH)] = 1: 1, FHZ B TR0, INA3.51%AI1C1FINa,Se0,,
TJ\\Rfftﬁ’ﬁg’b% 2 3 55 ch}%{ﬂlfiﬁjﬁlo min,i%ﬁ?ﬂiﬂ]%ﬂlo W, 3 2 3 3740 [19]
T s [m(Na,SeO,): m(AL AT 24 1=1.60, LB F KM LB, IA4.56%AIC1; FINa,SeO;,
fee RPN o 75 C R3S min, B IIZE360W, R 3580 (20]
P RSN HE1.0 g, JIA100 mL 3%HNO, 7, /il A1.0 g BaCLFl1.2 g Na,SeO,, 7500 1]
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Fig.2 Reaction of synthesis of ring structured selenium polysaccharide from two kinds of selenium oxychloride

AR, SRR LU A TR EA . 38
1.3 L
MBS T 28 AT R AR L, S AR 4R A R
R JEIE B AT 4 B BS F (SeO,” . SeO,”) Bl ML fif
(Se”), It 5 A RE rh Z WM 4 BT 4 -G sl Ao 4 i
R IEA N R ITAOR, MR FREE TS
Jiavg AR B IR B . AN R SR TR B . e
TR A5 RO i) i P B A < B ZZ AR S I Na,SeOy & ks
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2.1 BEFHEEL (atomic fluorescence spectroscopy,
AFS)

AFS J& 58 B 43 Hriiti Z2 05 b i 2 1 1 —Fh oy k.
Fq i Z2AH A D% T A S T AFS T 52 ] A5 204G 5
P BRSCEE RN SR AFS AR R AERAL S5 F T
AL 203 2 2 W il & 5ok 1.07 mg/g. AFS 2
THeA D | PR LUA AT BA. | ASCAR A AR AT B AR (S EL
SR AR EAE D IR KON, . B G Pe a6 )
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2.2 SHEBIEE (gas chromatography, GC)

GC 1] 5 MRSy HIT H Al 220 ) PR L . F9E K
B, 0 S0L 5 22500 B ZE SRR AR, (E B R
IREE A T ARk, X T RE S 45 54 2, GC B
353 BSOS AT EE DL RR S B D RGN A5
JEE v AR S, T R BT/ b A 2 I BB 2H R
Li 2509 R GC 43 B 5 W6 KA AL 224, 45 2R oR
HEEME . A AR ZLPE R Le )y 3.3:23.3:1, 45
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23 SWERBIERIEZE (high performance gel
permeation chromatography, HPGPC)
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2.4 FHEEEFEE (scanning electron microscope, SEM)
SEM ] & 43T Z2 Wl AT Z2 55 2R OB 25,
WX e M S 2 SEM 25258, AT L B4
M B 208 S5 2 R ITE S AR, 256 HAhZRAE
D7 5 AT RE T 2R A A ) . A R SR
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UV ARG 53 F-25H6 Sy T-a5 A Z IRl i 22 55, %ot
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2 07 FAL T R FH W Ak | B R IR R O 1S AF Oy vk
M S
2.7 AESHTE (thermogravimetric analysis, TGA)
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2.8 HWE}iEEL (Raman spectra, Ram)

Ram 1B A ili Z2 0 53T S50 58 RS MT I 325, m]
BT 5 Z2 B 25 AL L IRAEE SClAI L S
AL, S5 AIREEMESE . Ram JOTT Y SRR &G . AT 1
M FEE T, SR 22T I BSHT I 5T 07 o FU RS B
38 o b g IR BTG fh 37 IR B Y IR 5 Ram 4%
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Hsf-COOH W WS i A=A A%, T AN ARG 2057 55 20k
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Z—o MR H G A (GSH-Px) BUAZ o4
FLHLSY, WG 22 BV E R A Ml 75 P 3 2SR TR G R, H
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(SOD) FlH4EML A (CAT) W, oA 44k
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A EPTEAL B,

FH A FE A B, 1 200 22 BE | B oK HE A 22
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JE 7, HE ARG eAh, T RITAN 2207 A
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Ve 35T . WFT 3, RN Z B 7EAAR P B S e
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WERE AN A4 375 P DA (S AZ 483, 1711 & G g H g
ZREEA R EE A R ALRR T, PR, Sk
AT, 2 A PEIVEA
3.2 IBNEEM

REFNES IS iE L 5 3, TEZ B /N A
IRBERZ A, Jaa 3k R B TE iR . PESE s
7, REPERPREAE TS N e R ATAEIN Y 23.91%0°Y [
FIEAE T OTE 2019 45 1 H A ARG 192015 45 3 3%
PERRE AT LA AT ) o, TR DR AR & s R g
ELRFRZY 3.9% MG, ZET-FRAAFELARE 2.5% n9Hg
W, - ELU P IvRE A s SR A 1 v ELAIGE A a3
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Table 2 Antitumor activity of some selenium polysaccharides

A St SRR itk
W TRANIZHS 5 45 Bax , Bel-2, caspase-38K [ 23k B3 BEARE T24 41 34 5,
PABRIZBR(SGLP-1) 0.25~1 mg/mL LA PRSI RS, (2t 0T [54]
, TRANSEES: AT AR EEAS49 . 8 I BGC-823 . & S HeLalh M i Hep G241 i,
BSL BTN 200 pg/mL LI 5 T3 5 R 0% e A - [28]
£T AN Z ) (SE-HPS) 10~400 pg/mL PRONSE: 383 Fas/Fasligt 2 KA 1755 1 IERESCC25 AN I 1=, [55]
. AP0 BERE LI NG ORI SO MR L 2 o,

B 400 mg/ke 32 5 5 SBP- 1235, (BN T ) [se]
FIARRZ B (Se-LBP) 160 pg/ml. PRANS: K. 3 HepGRAMMLEAT VRN FH, IS AL AR (AR [57]

1 R A Qe 25~200 pg/mL TRONIZEG: Yo AH PIRATU-2 OSANM I 45, FLEE e BEAR I . PR P S
HIBRIEISZYTD) 00100 meke RS/ FUM RO AT bt A R P, T PR (58]

TRAIIZSG: Se-PFPsXTFLARIEMDA-MB., Ui U8 HEY FISKOV 3L AT & 3 il /8,

50~1000 pg/mL

KRN Z2 Bk (Se-PFPs) 400 mg/kg/d

SRR B, AR NS /N RS AR 4H X FP Bel-2 . N-cadherin, VimentinAl [59]
MMP-9 ik, Bax FIE-cadherinf #1571, EA RIS

4 Bel-2(BAUMR IR -2) ; Bax(Bel-241 9 XEE 1) 5 caspase-3 (I BE A EREE 1863 ) ; SBP-1(Ali%5 44 (11); N-cadherin(#1 2 BVEEZEEEE 1) ; Vimentin (i JE R

F1); E-cadherin(_I 7 BRVEEFE B 1) o



Ba2% %M

Sk, S SRR 0T SRR A YE PEDTE 379 -

i NI U ZE DI RE D) K A= 2100, TEWLAHEE T FR%
B, 2 52 SN ANTH . S BB 305 o

fifi ZFERe e 2 TP F 09 =25, #E5R NK 4ififs 5%
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TR LAGRE T30 AT i S SR S A, 43 HH
i NO. H4ffas-2 (IL-6) . MIEIRSE F -0 (TNF-
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I A0 M 5% 32 M P SN 4 Fh K210 Z 4 (sRPP)
MELRE AL R T 0l . 45 261, sRPP X [ g4
HIELERE ST . NO F=A & LI K 1L-6. TNF-a 5 EHAE
FEFEAE, (HEANTE] sSRPP X i 2R I A eI
AR, TR S HAL A E54 | VR PR SORWE R 45
Ko BRI AT e B, HAshrnT LLE
PN H AR PRI . KA P BB A%, fifg
ZpEn] 2 F VRN AR A R R, [RIEH e S G R AR,
1 (IgG. IgM) Y& k. IL-6. IL-2. TNF-a. 1 y T4
2% (IFN-y) /K- Fl B 4 i A WE RE 7, AT s AILA
TR RE ST o

I e i Isd & P24, H RSk il 2 S yie
BRBA/INFRARTRY, 2 BRI T IR i R v ) B AT LAAR I B
TEVRE 7, DS Am WA BE oA R YAy T b A B 2
UEAR, TR AT — PP 2B A a2 T e i
T, PRI 2 M A RO e AT e — 2 T
3.4 [EIFEEM

FRE B AN WA, BRI . i
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