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Abstract: Objective To explore the history and future research hotspots of Hippophae rhamnoides polysaccharides (HRPs) by
adopting CitySpace to conduct a metrological analysis of Chinese and English literature on HRPs. Methods Web of Science core
collection database and China National Knowledge Internet (CNKI) database were adopted to retrieve published literatures related to
HRPs from 1997 to 2024. Meanwhile, CiteSpace software was conducted to visually analyze the number of publications, authors,
publishing institutions, publishing journals, funding, keywords and citation frequency. According to the visualization results, the
research status and future development trends of HRPs were discussed. Results A total of 165 Chinese and English articles have been
retrieved, of which 135 in Chinese and 30 in English literatures. The highest number of published Chinese literatures is 22 in 2021,

while that of English papers is seven in 2023. The number of published Chinese literatures is much more than that in English articles.
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Among the publishing institutions, Xinjiang Agricultural University and Inner Mongolia Agricultural University have the highest
number of publications. Additionally, the Chinese and English journals possessing the highest articles on HRPs are Science and
Technology of Food Industry and International Journal of Biological Macromolecules, respectively. The main funding for the research
on HRPs comes from the National Natural Science Foundation of China. Key words analysis reveals the research focus of HRPs in
recent years is mainly extraction, structural characterization, antioxidation, liver injury, intestinal flora, inflammation and so on. The
most frequently cited literatures is concentrating on extraction and purification, antioxidation, liver injury and so on. Conclusion The
annual published volume of HRPs demonstrates an increasing trend. With the support of National Natural Science Foundation of China
and local funds, researchers from universities and research institutions led by Xinjiang Agricultural University and Inner Mongolia
Agricultural University have carried out a lot of research on HRPs. The research hotspot of HRPs concentrates upon the extraction and
purification of polysaccharide, antioxidation, regulation of intestinal flora, inflammation, autophagy, and neuroprotection. It is
predicted that future research hotspots will mainly focus on the mechanism of action and related signaling pathways between the
pharmacological activities and intestinal flora of HRPs. Exploreing pharmacological effects and clinical trials of HRPs, as well as the
application in the field of animal husbandry and medicine, will lay a solid foundation for promoting the research and development of
new functional food and pharmaceutical products of HRPs.
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R1 PRIXEHEEZEMER (top 10)
Table 1 Situation of Chinese and English literature received fund support (top 10)

FF5 T H #HH | F5 FEIH #H
1 ERERR RS 32 8  EHMHHERREES 4
2 AEEHBXEAREEE 8 9  EXRmEBEAFFK L 2
3 hEELERY RS 6 10 BRiGE BAR AR 2
4 EFRESHRIRIBE 5 11 Bl AR A 2
5 HiFEERR RS 4 12 Russian Science Foundation 1
6  ERILEBEAREES 4 13 Ministry of Science and Higher Education of Poland 1
7 BRITAHELEES 4 14 Tekes-Finnish Funding Agency for Technology and Innovation 1
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Fig. 4 Statistics of Hippophae Fructus project funded by National Natural Science Foundation of China

2.4 TER#SISR

2000—2023 FHE IR Top 10 3SRk
RILRFINTIINZZ 2 o RS ARK AT LA H
HHSCSCHR R AR BEAE IR 2007 SERERT (HMR
WREEARD B YDA RUS i FUE e B 5] A
Ut N 126 K, AZSTHRAY 48 T VDRI 24 24 R o)
KA IR 7 IT R A A @2

ESCCHR T, Ni 20T 2013 4R KT Journal
of Ethnopharmacology ] “Anti-fatigue activity of
polysaccharides from the fruits of four Tibetan plateau
indigenous medicinal plants” , 7EANHHE 5] 4Kk 54
BRAE SIS A S B 159 IR, ZSCERITE AT
g e JE A o IR AR S b SR IR KOV A D R 2 R
(HRWP) I R R Ho 57 75, Hepll 2t
RGBS B =B H PSR I 7 2 b ik
EABEALES (superoxide dismutase, SOD). 7+t
HL S ARG IR BERRE . LR A R I T
PR 125 B A T R AP LA ;. HRWP 2
i HG BRI 7 S AL k. FROu KR AE

International Journal of Biological Macromolecules ]

“Hippophae rhamnoides polysaccharides protect
IPEC-J2 cells from LPS-induced
apoptosis and barrier dysfunction in vitro via inhibiting
TLR4/NF-kB signaling pathway” , 7EAH 543kl
SIS 76 IR, ZICHRE ER VbR pE e
il Toll FESZ4AK 4 (toll-like receptor 4, TLR4) /1%
“F-xB (nuclear factor-kB, NF-«xB) {5 5iH, R
IPEC-J2 4l %52 IE Z 4% (lipopolysaccharide, LPS)
BFIRAE . TR RE RS,

25 XERASH

BRI —Fh TR SRR R e
B 21071 AR RS i A, AT AR R R A
el 70 AN RN %, DASEIE I SR 2R R A I 1)
WAESEHY, NI 7R 45 R RAFAE R R Bl 22
P o SR TR] A2 SCHR 2 R e FE AR AR, AN RIS
IR T OB S WA AT AL R A, [
FLR B EIABLR R M R S5 R R e, TR SR B9
NER B, R DN EIR U 7T 8 L AR
HERECS, FE LI 2 R BE Al b, SR FIRHEUBUAA B (log-
likelihood ratio, LLR) X rh . JESCICHRICHE 7] 73

inflammation,
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FT2 SCEKHESISIUR (top 10)
Table 2 Citation frequency of literature (top 10)
o R [38
A i BElIK @H W B
1 EE MR R E T K 126 Anti-fatigue activity of polysaccharides from  Journal of Ethnopharmacology 159
FH the fruits of four Tibetan plateau
indigenous medicinal plants
2 UEHRKEELEN S B AR 88  Hippophae rhamnoides  polysaccharides [nternational ~ Journal — of 76
1y 0 R EAETE protect IPEC-J2 cells from LPS-induced  Biological Macromolecules
HIE % inflammation, apoptosis and barrier
dysfunction in vitro via inhibiting
TLR4/NF-kB signaling pathway
3 UGS ERT R BT RE 85  Protective effects of sea buckthorn Journal of Ethnopharmacology 74
polysaccharide extracts against LPS/d-
GalN-induced acute liver failure in mice
via suppressing TLR4-NF-«B signaling
4 WEHEKBEMLZHE Hn M08 RILHAFR 74 Microwave-assisted extraction releases the International — Journal — of 70
AL SHHET R antioxidant  polysaccharides  from  Biological Macromolecules
seabuckthorn (Hippophae rhamnoides L.)
berries
5 UL AR e E 66 Seabuckthom berry polysaccharide extracts Phytomedicine 58
iR protect against acetaminophen induced
hepatotoxicity in mice via activating the
Nrf-2/HO-1-SOD-2 signaling pathway
6  EZHER/MRLEM SN BHEER 63 Modulatory effects of several herbal extracts - Phytitherary Research 53
AL on avian peripheral blood cell immune
responses
7 DMK L RN AL T2 60  Anticancer and immunostimulating activities Carbohydrate Polymers 48
FARANE 2 A RS R of a novel homogalacturonan from
Hippophae rhamnoides L. berry
8 WHCREZHERRAAMEN HYFER 53 Seabuckthom berry polysaccharide protects Food & Function 46
A against carbon tetrachloride-induced
hepatotoxicity in mice via anti-oxidative
and anti-inflammatory activities
9 VWZHEERARELER SH TV 53 Combination  of  steam  explosion Bioresource Technology 30
AR5 pretreatment and anaerobic alkalization
treatment to improve enzymatic hydrolysis
of Hippophae rhamnoides
10 PlEEIRTREFEANE ShlRs 51 Seabuckthorn polysaccharide ameliorates Food & Function 29
AR Fk high-fat diet-include obesity by gut

microbiota-SCFAs-liver axis

ST RS T, Wl s Bs.
0.3 RREER: TGRS (9 >0.7 KW
BRI ARG, K R EEE G 24
MHEES, RESHRE

HHCSCERE N SRR 114 S, 2L 316 %%, 0=

RIMBAE (0 >

(IR 2R 20,

BX >
Zk 5’%

0.5728, FTHREEHM; $S=0.8344, PiHIRENT
AERAIE . BREHER 6 MR, B hERR
ALE B SRR 2 B0, #0 K. #1 VO HE, #2 Vb

R, S T VDR BERE FCI AR #3 PUAE Ll #4 7
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Fig. 5 Keyword clustering of Chinese and English literature
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a top 16 keywords with the strongest citation bursts b top 13 keywords with the strongest citation bursts
i — i
Keywords Year Strength Begin End 1999—2023 4 Keywords Year Strength Begin End 2015—2023 4
Wk 1999 1,06 19992005 __ hippophae rhamnoids 1 2015 147 2015 2018 —
Bk 2006 146 2006 2010 1PPOPRAC TAMmnOICS ‘
LhE 2002 2.26 2008 2011 — oxidative stress 2015 1.30 2015 2018  —
£ 2002 2.57 2010 2017 — nf kappa b 2015 1.08 2015 2017 =
Vit 2006 1.19 2010 2011 : injury 2015 0.86 2015 20]g -
Wik 2000 112 2010 2011 - acute liver failure 2015 086 2015 201§ =
Pisdk 2010 072 2010 2011 ) . —
WREE: 2012 1.16 2012 2013 - hippophae rhamnoides 2015 0.76 2015 2017
A5 2015 178 2015 2018 — structural characterization 2015 0.76 2015 2017 =
PWHZE 1999 146 2015 2018 — in vitro 2015 076 2015 2017 ==
> L}
i ﬁﬁ&ﬁ' 2017 1.09 2017 2019 hippophae rhamnoides polysaccharide ~ 2020 1.28 2020 2021 -
AEYREYE 2010 0 0.83 2017 2020 —_ extracts 2000 073 2020 2021 -
R 2017 0.69 2017 2021 —
WGy 2020 136 2020 2021 - kinase 2020 053 2020 2023
HEEA 2020 0.90 2020 2021 - mice 2020 155 2021 2023 —
Wi 2021 074 2021 2023 == induced hepatotoxicity 2020 1.04 2021 2023 —

a- AP SCSCRR IS ] S PRI b SCSCHR S ] SR L RT3
a-keyword emergence chart of Chinese literature; b-keyword emergence chart of English literature.
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Fig. 6 Keyword emergence chart of Chinese and English literature

SRR & (7). SRR, MR
RSB F— ELR Lk, KTV BT 92 7
2 A, WD BRZE T A T LI R 1
o L . I R T R B BRI
FI . L T2 0 45 0 D 2 0B
5L A AT, AR T S E B4 A

£ 2010—2024 4F, Y0 W fif 22 Bl 2 16 ATE0R M (1
AR AL

[, K B NS 25 5 R R TR AR 215
BV R 2 B S SOSCR O R N R 2R ] (T 8D L
AL ZHELE 2010—2020 = 5 vE B o g, 45 ) 2 v
W WE AiA RN ZE R RAE, 2 5 FTikE;s M 2020

#0 0k

41
#1

7 HCICHR K R B () £ ]

Fig. 7 Keyword timeline map of Chinese literature
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Fig. 8 Keyword timeline map of English literature
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Fig. 9 Keyword co-occurrence chart of Chinese and English literature

®3 MBS ERRXXEHSIMKEIAES (Top 20)
Table3 Information of high frequency keywords in Chinese and English literature on Hippophae Fructus polysaccharides (Top 20)

SR ] K b B KR R L
EZ 33 0.82 antioxidant activity 7 0.39
Wi 24 0.80 induced hepatotoxicity 7 0.29
R EZ 17 0.58 in vitro 4 0.27
vyl 12 0.11 hippophae rhamnoides 4 0.26
P 5 0.04 expression 3 0.19
WS 3 0.04 kinase 2 0.19
Tk 2 0.03 extracts 5 0.18
FREL 6 0.03 structural characterization 4 0.17
N IRFS 2 0.03 activation 1 0.16
% 3 0.02 antioxidant 2 0.14
T 2 0.02 mice 5 0.10
aifl 5 0.02 fruits 3 0.10
% it 2 0.02 stress 3 0.10
2 i 3 0.02 mechanisms 2 0.09
Wi )8 [ ¥ 3 0.01 intestinal microbiota 2 0.07
Z 2 0.01 sea buckthorn 3 0.06
JAzE! 2 0.01 barrier function 1 0.06
W 4 0.01 acute liver failure 2 0.04
H H 2 3 0.01 purification 3 0.03
ZiFRAE 2 0.01 oxidative stress 3 0.03




7058 »

FEH 202410 7 $55% B 20 Chinese Traditional and Herbal Drugs 2024 October Vol. 55 No. 20

SR SRR R L B R B dE 94 ST
212 SR, TRIABRRRENET . a6 Bk
ESEIDSE S aTibei 2 B RS R UV E 2 N e
B GRAE . BRAYE I B E VR OCBER A
W Ry GERFRALE S IRARFIE . BRAGIEDR): VD
LR Hla T2 CREERDYIRICT 2.
AR, 7 BaiAs . RIS D Wik RE A
WSR2 EAE AT CORBERD N A 2 BEAE
M. Pt BB BRI, SO R T
KAL) s YOIRZ WEIG YT B 7 TH BIRE 7T (S8R R] it
SAAC FEMBE. Al Pise. B, ME); ¥
T2 ) AR 58 OCBRR VD IRR  BRyT IR
i JERAH L P2 adF R . B =0.03 1S5
WA 2R (0.82). Yl (0.8). WHZHE (0.58).
YO 0.1, BAL (0.04). AWIETE (0.04).
Tk 0.03). #RHL (0.03). $2HUT 2 (0.03), HHT
4 RIARRORT 10, 3o SCOCHRIN TV R 2 HE 1Y)
2z R4y« Z9ERAE L AR AR L T Z B A

SRESCCHR S ] LI P o A4 78 N R, 230
FRBELL, T RUBIER R LR, WA TE SCSCHRA 7 T4
7o G EIE AR R 1R 25 OGP, A dS
VW2 BB AL 2 By W AR RAE B T (OB ] Dy
structural characterization . chemical composition
extracts. D-galactosamine. glutathione %5), 1%J7 [ [
WFIE BT A2 R i %, DA
EH o140 RN 5 s AR T S 2 R A
FH B 58 (%88 A 24 antioxidant activity « induced
hepatotoxicity - antioxidant . intestinal microbiota -
oxidative stress 55, 1% 77 [F] (R 78 1 EEERDT VDR 2 Mk
XFAEPALRERIVE T, JFIRR AR AR 1 77 2
LyYIRVEAEN R VOIS AR IE T 77 TR
WHFL, BAG SR Bule . X s sl YR i
TR ERSE (SCEETRA acute liver failures
anticancer- intestinal microbiota. immune). H00fE =
0.1 [AAT 10 A7 ¢E# 17 antioxidant activity (0.39).
induced hepatotoxicity (0.29). in vitro (0.27) .
hippophae rhamnoides(0.26) . expression(0.19). kinase
(0.19). extracts (0.18). structural characterization
(0.17)+ activation (0.16) antioxidant (0.14), $£/R
VO IR 2 BESR B AE B S AN P 1 T T 0 A
T A A= 1 DA B B FH T 5%
3 itie

CNKI st 5t B K L3 i S

SR 4 SCBRE 1 WOS Je e EREOK . T8 55 k)
W2 NEEE BRI R AR E . Wl AR
EFRAMER)Z 25 RS T 2 B AR A 1)
2R W E B E R BOSR TE R Y 2 —

P A KB IR 50N 53 R A L 64T T ) i
Fo N T AT EARE VDR Z WELE B A AR T B A A

B E I R SCOCHERFN WOS . Fidi 22 1) 58 ST R
Citespace AT AT AL 73 A1 : FFAE VOSviewer (1) 2]
I, 51\ Biblimetrix 7341 T &, 8 S8 1] A A
SRR B TR D b R 2 B AR R s AR
I AR TR ASE AT Z 7 R A, LIRS
FnFEHETT S, BAREESHEMENER, NEsk
IR FT ARG AL 1 S B R B R AN 7 [m) 45 51

MNP TR Z BRI SRR S B TR AT AR, g
SRR R SCE 2T B &R, I 3 EORER
AT IS, HoA eSOk B i 2 R R 22 B
w0, PEEE R CEREE TINEEE . (&
an DMVRHED) i (it 5T NSOk
EHAARET 2 PIAT. FrERl R N R
KEEGY ) 2 v T 22 W v S SO R S A v R AL
¥, JE R AT RE AR VIR B A 1 SR s il o B T
2y, FEELE, R FTE R & b iR
K, REZHW TN FEE IR R (HR IR
MR A RAAE, s EA R RSO, 12T
YOI S 22 MBS 5 R RIE 7K ST I 39 5 [ B s e
71, HERND K 2D Rt s S R T
TR R 5 8 H o

MR SR S IAN LI A, &I A Sk
HAE T WASETT AR TEVD 2 BB a7 24
HEME YERVLE LR SR . T SO E T
REEYER ST PRE AL . 29 RIVEME . PrEtb
FERFIFHEE, 9 SCOCHR 3 EOTE VD R 2 W 1) 45 74
AL Prdfh. BiERY . SEEEE . RAEM
TS TC A E ML . VD2 Bl I A ) DR
VEF B SBALRLCA 2015—2018 SRR FE S Z —
R Z B0 LPS/D-28 5 7LbE . CClas X LMt e 2k
Py 4 22 M 250185 5 /D SRSV A 5 B AR RS 14 T
DB REFEIORIVE R, R J80E B St 1 i)
s, HAERNLH Zpiadl. Bud LA TLR4/NF-
kB, 22 F 5B H B (mitogen activated protein
kinases, MAPK) . #% AT E2 #H2<[A ¥ 2 (nuclear factor
E2-related factor 2, Nrf2) /IflZL KA & H¥-1 (heme



FEH 202410 7 $55% B 20 Chinese Traditional and Herbal Drugs 2024 October Vol. 55 No. 20

= 7059 »

oxygenase-1, HO-1) -SOD-2 &5ZFfi 55 imMEg5-30],
Vo2 WEAT BT R S — Mok L) e 68 0 U 45
IR DIREPE B i B ORI 259 . 2021—2024 SFIb IR ZE
PE BT TR TR BRI WP 1
EREAE NRDIRERENGSE . UL, Wiz
WEE I A -, IR IE R IR RS, 2
ik AR BE MR DT IR A, FENERE . PRI
T RIS Z 7 REIRITERET, Iksh, ¥
220/ BN BN D Be PG 2 A B AP IRy 1
Fio Lan SERWHEFURIN, DRk 22 b o i e 9L 4
JufF 45 &% (cAMP responsive element-binding
protein, CREB) /sl P #1122 77K - (brain derived
neurotrophic factor, BDNF) /B¢ Z IR B (tyrosine
kinase B, TrkB) 1803 R i Dy e fsfis, 4] NF-
KB P el /)N BRI AR R 9RE 1) R AR, 3 T TR
=0V = AN NI 0) 7B E R i 3t (A R = 7B C N TN
PNE S LR 22 8 NAZ R A A o 55— Tt 52 A B
YR R LGS D-Gal 1 AIC; 5 S IR JR Ok
BRI /N B 27 2T BE IR SN T RERREAS, IR B-
VEMFEER A IR AI AR & e A ORI, L AT e
5iff7%7 Kelch £ ECH #x#EH (Kelch-like ECH-
associated protein 1, Keapl) /Nrf2 Fl TLR4/BEFES>
fb A 88 (myeloid differential protein 88, MyDS88)
5T IR T A PN R [ N, R R IR
R/ U N2, SOD A Bt H ik i = A g 1
FIEA KM, G s Hries, CIFR T2 b
LG ERTE T . TE B R DL Ry 55
J7TRAHIRAI T, HAR @A 5 A O g ST fe i —
WIRNWTIT, T LET7 AT IR & AR YD k22 B AT
SR, I8 I AT AL 70 B 55 A B0 R 2 BE AT
FIR, 7T LG Hyb 2 B s s AR A A V2
] AR AR A e, FEAFELLT LA (1D Sz 4H2EL
) S o A ) AR AR T, N e — B S
Iy B ERAE L JIN T DL SRR AR AL T
(2) Vi BE 25 BEAE LRI AR, W2
HAREE 5 (0 7 FHLH M ANTE W ARV W2 B
FEDDEVENL . MR R A8, 2K
TRZ BETF R BORIRTT G . S am . PumssT
T ERAR BN 250, BAAT R B R B AT 5. (3)
Il RN SRR RAE o B D IZ B
ZGBEVEAE FIALRIEEAT ) 2 MRS AT, (H
I ARAIT 75 B S b B SR BRAEATS SR B 2o VD RAE 9 —

P2 [FUE I R DT 50, SR G HES) LD RE 1 £
B 2= A A, I BRI R 2 e R R
R, XA BRIE IR b 1) A 2k,
Aep (et 2 SRR IR E RS SRR, b
Gb, BRI AV BRI YRS YR
PO T8 N NN B It U Y L P (SRS N K 6
WFREMBL, T4 i s, Wik
ZHEE RN A T EMIEL. (4) Pk
GBI FAINT B = o BT TR 2 20 B S T
PUB . PrEd. FEIUBESE 2 M AYiErE, B2 B
T B SR, HHAT T %2y,
i, B 2 E BRI 1Y SRATLAA G0 ) A T i TE T
BEP BT, AV FRESIERAE T2
LR, [RIRE, FAc 2 B AR IR SEAE RS SR = 77
FAH, AT LA AR IR R SRR
FRabs KR, A B B R AR, AR,
YOI 2 WELE LA A 4508, 78 HRRHIR N 10%1
2 BE AT DL = 5 G s s M RE, FERIZ 3l 5 I
ETPEERIR S &, SZRssh RS X
NV R 2 W LG A ) R R A T — S B
fitth,  ELA AT U FH AT
4 g

AW TR FHSCRR T S5 57, JRoR T 102 bl
EERE RN AR R RS RE . YDk
ZHEAED T8 FF . weshi K, Harkh
TP B, B SIS A P B R v
RS R SR MBS R T
. IHIEREREE. MRS THARIR AT RE & AR KL
SRR TS

WE R —F BRI, &5 2 FEER
gy, AHI ERFIRIOR RA R IR
KRMEATFLLF LT : (1) AP 5 Tl
AP bR ; (2) SE3E VDB BEIATT 5%
e RIETIRE. BB JORE RS EON JW TE B 1)
TS T AL B A RO RIBETT, AR IR SE
HR NI R VD i 22 W 1 245 B4 FH B Ll R S FH A
Fii (3D ALV IR Z BEAE B 2 D) Re itk & S R R 27
SR R IR, e AT IRIE, o K IE
W2 PR RIS (4 BRI R Z b
1E B S EAIR I, REHAEL T
TR MBIEME. 25 LATER, AROFFARE T
LRI T S IR Rk S, i — B AL T
RV IRZ WESHE 78 Bk



= 7060 »

FEH 202410 7 $55% B 20 Chinese Traditional and Herbal Drugs 2024 October Vol. 55 No. 20

RBAR PR FERARELEAZFR

B
[ FKE, BEA L, A%, % PHEE. 2R

(2]

(3]
(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

190 B T o L A8 9075 24 AR FA SR (D). v Y AR AR )
PEUE, 2023, 42(4): 1-7.

TR, B/, KO0, 55 FAVD ML K& 25 A
At [J]. P EREEZ&E, 2022, 28(11): 51-
54,

HEZG 8 [S]. —#F. 2020: 191.

JE B 535 A IR, XIgkt, BT kg sE-fi] b AL
R, &5 WA R AR 5 B o A0 245 2R F I e AR
B[] RERIEEZ, 2020, 29(12): 72-76.
Ciesarova Z, Murkovic M, Cejpek K, et al. Why is sea
buckthorn (Hippophae rhamnoides L.) so exceptional? A
review [J]. Food Res Int, 2020, 133: 109170.

Teng H, He Z G, Hong C Z, et al. Extraction, purification,
structural characterization and pharmacological activities
of polysaccharides from sea buckthorn (Hippophae
rhamnoides L.): A review [J]. J Ethnopharmacol, 2024,
324: 117809.

B, mi, TAHE, & WS R XTI R
FIAILR [1]. a5k, 2021, 42(3): 218-224.
TR, BMY, R, & VB BT B4R 55
/N B G B R VR AR AT (0], HRRd %, 2020,
18(3): 384-388.

FLRURE, XUBEFT, Bhgee, & BT ot s mig
TR S TR T [J]. L2, 2023, 54(20):
6777-6790.

M=, BRER. J&T3Cihoh & R B v i 5t e
SHT [3]. BARE R, 2022, 28(9): 12-17.

XER, B, B, & MICEZ R EST SO
SCHRTHEREEIHT [J]. R ELZh, 2023, 54(9): 2852-2862.
PRZSTE, SR, OCOCHR, . WBREREIT R AT T
R [J]. BBt 5K, 2023, 44(19): 201-207.
fBEER, SR, XIBetk, . Vo2 B X T 40
Hep-G2 &K W, MR ZENEM [J]. TEE
AR, 2022, 22(9): 47-54.

5B, 8, 23, S VB R R LB R R
(IS K o R 2 FERR W T 26040 (0], FF EFL& Tolk,
2020, 48(7): 26-31.

TRRE, s, RUHEL % W IEZ RS S
AN BVEF SRR ER [T &SRR
k: BRFIEERR, 2017, 38(3): 1-7.

EF, fkE, X, & PBE R LPS/D-
GalN 755 1/ BT 8345 AR 9776 F & =Xt TLR4,
SOCS3 FiAMAYE [J]. HEHRfE2A4E, 2015,31(11):
1457-1460.

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

RTT, R, TR, S YRR R S I A B
EAL S 30 IR F B ot BCL-2/Bax 11 PPARy 14
7 [0 PEGZEFERE, 2016, 32(3): 358-361.

Wang H L, Gao T T, Du Y Z, et al. Anticancer and
immunostimulating activities of a novel homogalacturonan
from Hippophae rhamnoides L. berry [J]. Carbohydr
Polym, 2015, 131: 288-296.

Zhao L, Geng T T, Sun K C, et al. Proteomic analysis
reveals the molecular mechanism of Hippophae
rhamnoides polysaccharide intervention in LPS-induced
inflammation of IPEC-J2 cells in piglets [J]. Int J Biol
Macromol, 2020, 164: 3294-3304.

Li M Y, Chen L, Zhao Y R, et al. Research on the
mechanism of HRP relieving IPEC-J2 cells immunological
stress based on transcriptome sequencing analysis [J].
Front Nutr, 2022, 9: 944390.

BIi5E, B, PNV, S RO A - R R e
IKIEPED R Z 05 B [0]. il seat e, 2012, 29(1):
185-190.

Rk, QReE:, T8, 5. W B i RIiE
ENE [J]. B RFEE, 2021, 42(4): 227-232.

Lan Y, Ma Z Y, Chang L L, et al. Sea buckthorn
polysaccharide ameliorates high-fat diet induced mice
neuroinflammation and synaptic dysfunction via
regulating gut dysbiosis [J]. Int J Biol Macromol, 2023,
236: 123797.

Zhao L, Li M Y, Su S, et al. Hippophae rhamnoides L.
polysaccharide enhances antioxidant enzyme activity,
cytokine level, and related mRNA expression in intestinal
porcine epithelial cells [J]. Can J Anim Sci, 2020, 100(1):
193-204.

AL, LA, XgkE. YA SUR s Tt ).
FHRAOE K 2224, 2007, 29(2): 162-167.

Ni W H, Gao T T, Wang H L, ef al. Anti-fatigue activity of
polysaccharides from the fruits of four Tibetan Plateau
indigenous medicinal plants [J]. J Ethnopharmacol, 2013,
150(2): 529-535.

Zhao L, Li M Y, Sun K C, et al. Hippophae rhamnoides
polysaccharides protect IPEC-J2 cells from LPS-induced
inflammation, apoptosis and barrier dysfunction in vitro
via inhibiting TLR4/NF-kB signaling pathway [J]. Int J
Biol Macromol, 2020, 155: 1202-1215.

Witii, BRigdse, XU, %5, CiteSpace H1R K1 572
WIIRE [J]. BFE2E0EAL, 2015, 33(2): 242-253.

FIEAK, Wi, BT, 55 2000—2022 PR R
AT T TR TR 2 (9] [ e R 2 A 2
&, 2023, 30(8): 56-62.



FEH 202410 7 $55% B 20 Chinese Traditional and Herbal Drugs 2024 October Vol. 55 No. 20

= 7061 »

(30]

[31]

(32]

(33]

(34]

(35]

(36]

[37]

R, VIR, SCERTE RS R R I S R ARV I
R S ER AT [0, AR AR, 2010, 36(5): 60-
68.

FLAEMR, BARLL. VR A 2 W 45 M R AL AN ) BE AR %
WL [J]. BB HAR AR, 2023, 41(6): 65-74.
Zhang W, Zhang X H, Zou K, et al. Seabuckthorn berry
polysaccharide protects against carbon tetrachloride-
induced hepatotoxicity in mice via anti-oxidative and anti-
inflammatory activities [J]. Food Funct, 2017, 8(9): 3130-
3138.

Zhong D L, Li Y X, Huang Y J, et al. Molecular
mechanisms of exercise on cancer: A bibliometrics study
and visualization analysis via CiteSpace [J]. Front Mol
Biosci, 2022, 8: 797902.

XBERF, kb, BB, & B 2 WY B T BUR
LR RN HSCER TR 2 (7] th B2, 2023,
54(21): 7130-7141.

Liu H, Zhang W, Dong S C, et al. Protective effects of sea
buckthorn polysaccharide extracts against LPS/d-GalN-
induced acute liver failure in mice via suppressing TLR4-
NF-«B signaling [J]. J Ethnopharmacol, 2015, 176: 69-78.
Wang X, Liu J R, Zhang X H, et al. Seabuckthorn berry
polysaccharide extracts protect against acetaminophen
induced hepatotoxicity in mice via activating the Nrf-
2/HO-1-SOD-2 signaling pathway [J]. Phytomedicine,
2018, 38: 90-97.

Ma ZY, Sun QY, Chang L L, et al. A natural anti-obesity

(38]

[39]

[40]

[41]

[42]

[43]

[44] 7

reagent derived from sea buckthorn polysaccharides:
Structure characterization and anti-obesity evaluation in
vivo [J]. Food Chem, 2022, 375: 131884.
Lan Y, Sun Q Y, Ma Z Y, et al
polysaccharide ameliorates high-fat diet-induced obesity
by gut microbiota-SCFAs-liver axis [J]. Food Funct, 2022,
13(5): 2925-2937.

Wang J M, Ren C X, Jin L L, et al. Seabuckthorn Wuwei

Pulvis attenuates chronic obstructive pulmonary disease in

Seabuckthorn

rat through gut microbiota-short chain fatty acids axis [J].
J Ethnopharmacol, 2023, 314: 116591.

Zhao H, LiuJ Y, Wang Y'Y, et al. Polysaccharides from sea
buckthorn (Hippophae rhamnoides L.) berries ameliorate
cognitive dysfunction in AD mice induced by a
combination of d-gal and AICI3 by suppressing oxidative
stress and inflammation reaction [J]. J Sci Food Agric,
2023, 103(12): 6005-6016.

BRR, Bxhe, B5, % AERIERDAZHEED)
AEPEOR G o 7 TH 2 ERAE R WE O BE SR [0]. HHEFRL A
FAR—HEEZ AR AL, 2022, 24(10): 3844-3850.

TEE, BEE, ZKE, & WKSEEDIERS
PrRfEF R (9] BAREAR, 2023, 1: 72-74.

TR, M, FRHE. MICRMIT 2K TR AT
IS8 [J]. YLFEK=FRHE, 2020(3): 43-45.

G AR AR IS R KSR b i 2 Wi 5 T ig
St e KRS (7], A E R, 2020(13): 53-
56.

[FrtEmat  FoME]



