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Abstract: Huoshan Shihu (Dendrobium huoshanense), as a valuable tonic Chinese medicine, is included in the 2020 edition of
Chinese Pharmacopoeia. Polysaccharide is one of its main active ingredients, with pharmacological activities such as
immunomodulation, hepatoprotection, antitumor, antioxidantion and anti-inflammation. By reviewing the domestic and overseas
literatures, we analyzed the current research status and research hotspots based on Chinese and English literature databases such as
China National Knowledge Infrastructure and PubMed. The extraction and isolation of D. huoshanense polysaccharides (DHP),
structural analysis and their biological activities were summarized, and the differences in polysaccharide compositions between
commonly used Dendrobium species were analyzed, with view to better developing and utilizing the components of DHP, and
providing reference and ideas for the in-depth development and research and the improvement of quality standards of DHP products.
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Fig. 1 Dendrobium species listed in 2020 edition of Chinese Pharmacopoeia
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Table1 Extraction methods of DHP

Ji i FEMSR AT BE% STk
PoKIR R BHBEL 1:20, 70°C, 4h, EH 2K — 13
RHBEE 1120, 69.4°C, 4h, pHS5.9, EHE 2k, $#EUHE 1.57h 18.21 14

BHREE 1010, 60°C, 4h, EH 3K — 15

RHBEE 113, 100°C, 2h, EHE 2K 0.13 16

BIRLL 1 2340, 3.25h, 86%LME 38.79 17

BHBEE 1230, 79 °C, 140 min 17.50 18

EH FE SR EL BHREE 1210 (grmL™). $2EUN ] 30 min. #H75 3% 250 W 28.00 19
PR AREBIIREL  FREL4 UK, 40 min-iK7', THOHIIER 550 W — 12
R E RRREE 1230, 81°C, 2h, #AIHE 423 W, SN E 8 min 1.90 20
A EEE  OBRALE 1D 40, 40 °C, 3 h, pH 7.0, HATIZ 300 W, HH 6 min, BEAINE 500 U-g! 2830 21
4 AR SR BHBEE 1230, 60 °C, 1.5h, 30 mL B3l 6.10 22
TG FARIRE  BHEEE 1220, 150 C (0.4757MPa), 3h, HEHE 2 X 19.52 23
BRAGREER RN 12 30, HERUFEEEEE 50 um, WAEFRIE 5s 64.04 24
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Table 2 Polysaccharides from D. huoshanense

E2 B4 o ATV R AR X 53 5 SCHR

cDHP DEAE #F4i% DE-52 MBFRHM0E;  HER. #Ens 2L L TEERE: 2.59X10%, 8
Sephadex G-50 ¥, Sephacryl S-400 F:4{i{k, 141X 10 2.09X 105, 4.78 X 10

HDCP-W  hRIEMEA, iWHERBi, DEAE-52 (il HEehh, A, EIp. M 3.5X10° 18
A& EDA(Eh

DHPW2  15% TCA Jit#i, DEAE £F4ER P& FA0H AR, 3. AW 73X104 30-31
¥, W45, 3BMT, Sephacryl S-200 A:4fifk

HDP-2-A  HEHAMFRZ: Sevag 7% (84.73%) >TCA % — — 32

(82.99%); Moz . ks <H202<JFi:R
<DEAE-£[ 4 %7:; DEAE-£F4E51E0 5,
ENTIRYE, Sephacryl S-200HR #lifk

DHP-W4  15% TCA WHNiEE, ZEIiE, BEHTRR HEemE. Brhforh. RZEm 1.2X10° 33
5% 725, DEAE-52 #1154}, Sephacryl
S-200 F K E 4k
Fraction B DEAE A4 A /0 1, Sephacryl S-200 k:4lifk HEibE. #zimh. 3. BT 9X103 34
POACRE. ARE. PIRERER
HPS-1B23  Sevag ¥E/litE [, DEAE-ZF4ER M 730 Haahs, Miaing. PImk 2.2X104 35

4385, Sephacryl S-200 1 Sephadex G-75/
G-100 KEAZIE o1l
DHP1-2  Sevag VEMEE A, EMERWPE/ RFLM NG H M. B&im. 3. 5T 1080 36
LXD-762, Miits, DEAE-52 £F4ERMAS T  Hiffiks
WA RAA, BEERE CL-6B BEIRHIA

N5 B 4life
DHP-2 BB 7 A B I T 2 HEemE. HEbE. A — 37
DHPW1  Sevag idffUE (1, BT R TRE HERM. Han 2.3X10° 38
8000), DEAE-52-4F 4 % /7 #, Superdex-200
Fealifh,
DHP-1A  Sevag MEMlEH 5 Ik, RJEELAMRERE . MEp. LI 6.7X 10° 39
A PR, &N 24 h J5IREE
DHPD2 Sevag VERR 228 A, DEAE-A4EHEMESE, HEeW. WMabE. fhiaf  8.09X100 40
BT R AN 7T 0 & 8000~ 14 000)
TC-DHPA4 REUIEHAID /35, Sephacryl G-200 F:ai HEHE. Baips. Fh k. 8.0X10° 41
4lifk, ENE. RABNE. WA
g 5
cDHP-W A4 ZHAE T304 iE DEAE-Cellulose 2lift, H k. Hi%EHH 259X 10 42
cDHP-W1  Sevage VEMLEEH, &N (BN TIRE HEMHE. 2.4X10* 43

3500), DE-52 44z k55
HPS1-A~G DEAE-Cellulose 434> 2, Sephadex G-100 H&E&HE. H&aME. 7L 6.74X 106, 3.40X 105, 8.90 X 10, 44
e i Al ik 6.81X10°, 4.97X10% 3.72X
10, 2.59X 103
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Fig. 3 Main analytical tools currently applied to structures of DHP
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Sephacryl S-200 #i3t—25 73 B 4litb 15 218 (L A figtaf
Z 4 DHPW?2, i#id GC-MS 7341 A 30 3 5 d i 2
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£ 4 (Toll-like receptor 4, TLR4) HI 7 - 5z 41,
B2 T G 2 A ) e AR . R
DHP XJ 4 EE 4 - THL s TNF-o [
FE AR BAG B R R E A R 4 23— 4
PEERT TNF-o, 356 WG 200 Al 7 s o P 20 4 i F e
FJBs4461-631 1Ak, DHP B A i I G 8 1 1 v 1
e /NGRS oy AR T A A R W, FE AT
Peyer’s £ il i BEAH L PR 4 5
4.2 {RATER

DHP B4 SRR Dhse, BARFERS
Hpretb. PLRMPETAEHZE DA K. g
HTH K IREEOSHE S 7t DHP 5 DU S AL 5 S /)
SR S B CR T AE F s, k3 DHP nf 2%
PRGN RS H I N AR R SR, RERRE
BRI KT T, 3 DY SRR 2 2
B, BRI S &, ety
i1kl (superoxide dismutase, SOD) Flid % ALE
i (catalase, CAT) &, [FE, DHP &7 =4/
YU TNF-o RIE W EREAK, SOME RN, 4
PR 515 2 B Bk 304, o, DHP a] ) 7 5h i
FHOR g% R4 e 0t R A s S A P R -, 9
H DHP # =5 LRRA7K M bl G F e is 1 4
HTH K, KB DHP J2& LUK o7 R i 4
P Rl



FED 20236FE87 $54% B 158  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 15

» 5051 «

Fr iy

o g

(ORI 1 A 7,
A
ORI T (0 ks
A AafiRiR A L{H»:Lj

X 15 W 24t i Ay B2

=23 }( ”m ISES

o ° -aﬁﬁ
BX , . TNF-a
| il o TR
________ DHP il
TR <8 20000, .
AT P‘Q X ;7‘.:;:.{?:;;' Q\;,>@ V
R,
Y OER — 2
il L B2 40 A T

PI3K/AKt- FRENLEE 3-SR 18 B MAPKs-22 2 IS LR (1  NF-«B-#H T«xB  CINC-1-H R g fafb X 1-1  MCP-1-5#%40

IR E-1

PI3K/Akt-phosphatidylinositol-3-kinase/protein kinase B MAPKs-mitogen-activated protein kinases NF-kB-nuclear factor-kB CINC-1-cytokine-

induced neutrophil chemoattractant-1 MCP-1-monocyte chemotactic protein-1

4 DHP W& &ETER
Fig. 4 Immunomodulatory effects of DHP

DHP XJ 455 M4 4G e, AIA L
ALK R F-B1 AU A IR SR RIE, [H
1B AT A, AT A5 FH SI 57 240 Jf S 1) 1 5
WBNECT . thAh, DHP A BB RE 1755 1 4H 230G
JARH e, B SRR SOD A bt H kit &AL )
(glutathione peroxidase, GSH-Px) G 2t
HR )& 5 S AR = 7K o AT 4ERR 2 24
RIPTEA AR RFEDIRAS IS S AR i
Al KRR HEH, DRI SRR ) S X T
I 0 P 9 BE 457 177168690 8 AR TR R PR AR M 1k A 5 4
DHP AU AR . =B H . S5 R R
A B AR AL FR AR AT — s A RIVE ], R WX iR ot
AP RA —E R, HRARICEA O
B I R AR TO1,

43 WK

SRS BN S e EREp Gl L
Rk 4 ML ERL 7 BB, AT R Lt R A FH 72,
5T B DHP ] $10ii] E R 20 A 28 1A ot i 2R fi 4y
W, R IR, SRR R, T
By It 9 10 &5 i 48, A0 2 b K /D BB SR i -2
(cyclooxygenase-2, COX-2)3E 4 HIME ] (B 5)073741,
HAERMLH 2l 5 B MR ) TLR4 5244
g, WHIAE G T8, A RAPHK NF-«xB FE0E
# -1 (activator protein-1, AP-1) ff] DNA 4557

PE. [, INOS. COX-2 S5 IiuE Z 24|, iNOS
A1 IL-18 55 mRNA FIKFEIG, b —S A
HI %l 3 E» (prostaglandin E», PGE). TNF-o Al
IL-1B HIRETA, AT ZR AR 9 4375761, gk 4h, DHP
A JE R S B A O B4 ERT -, AT R
s ) LB R BIVE R JREAR, JF HLE IR 4 & J5 80
ARFZWUT, ghAh, DHP i@t HT 28 4 78 a] 5% 30 ik
SOFEREAC R BAIRYTE R, 02 o v I [ i
BIEFINEPUTRA S AL ORI 20 [ B, F R
WA SOD E 1R ESem, PEHIE Sk, itk
N AR A B . =B H . TN A 1 AR
IR ZE KT8,
44 ImEKEMRE

A ZEZES RN B AL R SAH G,
YT TR B DHP BAA B I prafidm e (B 5.
DHP 7] ¥ 35 B35 8 2 AR /N TS g 79, IF:
X FeCla 175 H G Jot i S840 S S B A B 2 1 10 i) 4
H, Al Ak | i, ARG T D-F
FLBEG 3 KRS IR B RS 40 H0JR PC12 40 R IFTE
JIE0-81 R, I A R R ARG IE R RIA, R
SN ¥ e ARV E ekl Vi OV A 2 (2R VA
T AES 4 M N S S WA A B ARAS, JRRIE
P2 E B2, thah, ANEAX 57 i = DHP
B A ITEMAER, HA 5 S1 (479X 10%) Xf



« 5052 « PER 20234E8H BH54% BI15H  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 15

ELEE UL

-_\\\
St N
\
¥ \
N
~
-,

LA
..........

fi it AL

Mg

COX-2 ﬂ Km. \Lﬂ&, i |
L | %, TNFa R

ik

5 DHPHii%. MENKIEH
Fig.5 Anti-inflammatory and anti-oxidant effects of DHP

H,0,. OH HIEFRAT 58 T HoAth 2 BEAL 13, ANF$E
BT Z K DHP fiEb B I, B A B B R U
DHP & JiE I3 2,2 - 5838 (3~ £, 2K S W AL ik -6-
TER) B BB RR 77 b T ROKIR IR T2 T 520,
4.5 HBhIE

DHP %} 2 Fif 28 70 ()T o g 4 A5 — 2 VA
STERL, JFHEA AREN B RSk, Btk
] DHP Xf B4 L KA B B RmsIER], Hal
HIRCR G5 (A SRR ARy, DHP AT
1 B A AE K OFE S HET, HBEE TS
ARV TR S ] p53. B kS 4RI -2
MR X EH. PRERRLZAREAN-3 (cystein-
asparate protease-3, Caspase-3) Fl Caspase-9 253Kk
A, I HAT N L AR RO OCEE R CD34 ik
500 0h i bR L AR B, YRR 123 T AHf
GIETRESY, LAk, DHP mI3G iy ss, /5N
YOBE, FMHIA ORI, I8 RAENIRE, AT
TRPUE T T OB O, ] 2 0875 5 10 L 375 A0
Jifi - TNF-o0 £ TL-1B 7334 ()38 31761 DHP X CT26-W
&5 Jp e R/ SRR 2 2 PRI D, T e AE L
1) e P 6 A LB A il A e R 400 B
rh R 4 B ), Liu S50 o028 1L A A 25
ARSI B o 22 W8 B BT B e 0 PR BEAT 70 BT B
RV A A [F) BB v 1Y) 22 B oy 20 3R B e
R g . Horfr, 2220 (cDHPS) RILH AR
LB TE, HPT B RS TR 2 R S AR
7% Ko cDHPS Z5#:&H (—4)-B-D-Manp-(1—

H—4)-B-D-Glep-(1—) UL O-L I EZHE, LT
FEHESELE (—4)-p-D-Manp- (1—) 1] 0-3 £, 5
cDHPS #Lt, HALZWEL N FEZ b .
5 FARIGMERAREKER. EKEXTAR
B BEESES T
CREZGH) 2020 A R4 AR USCSR AT ol
BRE AR S8CaHN ERaR. WAL
IR AMER B A FRHE R E 2800 2020 4R A v
RIS . 2R N A AR A B LS R
Tk e NV IS 2 R KRG, XA
Pl AR PR AR KA 2 2 AT E
Bt REA EEE L
51 AEmMEARBAMSEERESH
MRk A 2 0E (21.8%) 4, DHP (34.8%)
GEEim T (REZg ) A AR R A E
(EBCA T 3.53%. BEAfR: 5.61%. A f:
2.43%) o871, IH-H SIS 8 AN Fof i CE LA
fish VRS ANZEAM. BEA R BRECA
SECAR BREARL WO ARD BT ERNEA R
eI, YIrhH . EAE. BRI NEA R,
Gu b ArE—ENER. B, LA HEE
LIRS 84.35%, 1M EIEIHE S RAN 2.36%, FLEHE
B i S OB R LR X T A A A, R
AR TR B . BhAh, BT E LA A
oAt 4 PR SR PR 2 B 0 I OBEVE VR ASOR 25 A
SYBTRII, FE LA MO 22 i d i R Y A 2 R AL
1l B ) FOURE PRI /N B, R IR A0SR R AR 1591, DHP



FED 20236FE87 $54% B 158  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 15

» 5053 »

R e b i, BB SR Tk Az
BP0, {EXF DHP SEkBCA . B0 i Sk st
3 P PELI S R IL, DHP %t PU4msnE Ak i AL
B Ry i, B DHP JUa bR R T HAha
fRZZBEEY, [R]INY, DHP 7E5 Hopl 5t b 2 B ORI H]
FLRAIT T b s HR B DR AT AR, 3K e s 2
R M TR LSRR R T 2

SEAH I3,
52 AEEKEFR. RUETHHARBAMSHEE
St

— AL I E LA AR IR A, [F
A 30 AN [ A A AR R 8 L A At AT AR AL
B, 19 ARSI )0 3 04, JF H 3 AR
ZHECENT 4 AP, 153 FRERKIE, Op
HERSG TR, XA AT RES HE IR BU
B S A AR B4R K. Hao S5EHTHE IS X A [
RMCYIRIEE LA it TR 22 2 PEEAT I E, R HE
SRR TR, AT AT ANEL S 4 Y
REFDCIAG K. £ 5~9 A (EF) ZHEER
PAE AR 7 R gy, ARARS T B A oy
A RET . ABEFERAS R AR IR LA R AT
VEFBEATHT T, KB 2 A LA At ORI T B £
HL P&l R, BES 2 TP,

53 AEERRAHARBAMSEERED T

A Lo e B R D, I SR C AN e 2
MR T T R . B, BRSO TSI LA
FRHER R R, e 7 M O PT Rp R e o FERT K
AR  PRBE RS ATE B I 2R 3 PR A R 3
L i o Rt TR T P AR, R IS IR B A R
A RHETER Y R R Z, s, NSeELE
fin o R L A AR AR ER AR AR Y. 45 1, DHP
TR NS BIE AL LRl —E
L.

7 UEE LA RS . A R 2%, &
HUR Z H AR & A AHEYRB AN M T35, B8 D
9~ VAZS TR [ i) RO LA o A% 8 1) o R4 A
B TR H R il 50 5%, SE DU R L it
ZIR AT AU R R, SRk I TE R
JE Tk HERRPERC R R . 2 REAE N (LA A
FETERY, A B AR R ] B 2R AR .
b, WTiE HIE B EEIT K DHP WIE T, Wk IR
W0 AL I P A JF Dl A P 3 i T e S R 24
M

6 HESKRE

LA B2y, BpR 2t fR{E &
ity B A AR RN B 1000, B Dy Lo i
R M LI Oy X T RN P
P B EEE . AN DHP (#T iR AT &
25, N DHP W FCATIAFAE T LA B il AL 75 2
R (1) ZWESS T AR R R B AT AN i
WA, K2R T E LA 2R, R
BRI A>T R EREATINE, SO S
LERTEATIR AR . SONIINGE DHP AL 22 S5 F B
TCo AL AR R A A0 2 IR BT Fe 2 i A
RERZWIL, RAIT A DHP 77 i BLE S fifl . (2)
Z WEAE RINLEIT ST ANEER N . RVE AW FUGH
M. SUPERNEW HGE Y, (E 2 WELE g4I AR
ARG . 2B R SR IR R FAE g4 1)
SREEER Sy, AR H AT DCR AR 4S5 7%5 %% LIk DHP
£ 8 ARG DL ZHEAE NI A IO, 201 B
AU — B LCRRIWT A s, JEINCR 2 A2
0 2% 24 P2 A BOR HAT IR AR R

RBAR AL FATREEFN G R

SE R

[1] EZH [S]. —&F. 2020: 94-97.

2] R #RAFEZ M) ANERT, PMNDREE. KE: (L
PRHEHAR R, 1991 45.

B3] MR, FE BELARNOT AR & TR RE [T
BE2E4ER, 2015, 21(24): 4512-4514.

[4] ERAERE, BR<EMy, WOVNE, S5 LA L AR K
AHETEWF AR [J]. =R R, 2021,
44(1): 98-102.

[5] wEZGH [S]. —#B. 2015: 92.

[6] Shi L. Bioactivities, isolation and purification methods of
polysaccharides from natural products: A review [J]. Int J
Biol Macromol, 2016, 92: 37-48.

[71 Zha X Q, Zhao H W, Bansal V, ef al. Inmunoregulatory
activities of Dendrobium huoshanense polysaccharides in
mouse intestine, spleen and liver [J]. Int J Biol Macromol,
2014, 64: 377-382.

[8] Liu B, Shang Z Z, Li Q M, et al. Structural features and
anti-gastric cancer activity of polysaccharides from stem,
root, leaf and flower of cultivated Dendrobium
huoshanense [J]. Int J Biol Macromol, 2020, 143:
651-664.

[91 Xie S Z, Hao R, Zha X Q, et al. Polysaccharide of
Dendrobium huoshanense activates macrophages via

toll-like receptor 4-mediated signaling pathways [J].



* 5054 «

FED 20236FE87 $54% B 158  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 15

[15]

[21]

[22]

[27]

Carbohydr Polym, 2016, 146: 292-300.

D, Ao, L9NE. 2 HE LA REEREZE R A
BIFERFE [J]. PEPZZE, 2003, 28(7): 611-614.
BEPE, WU, BOUME, % MY 2 BRI B A
WALt [J]. HZikt, 2014, 37(1): 157-161.

Xian G H, Li B, Zang H C. Microwave technique for
polysaccharide extraction from Dendrobium huoshanense
[1]. Agric Sci Technol, 2014, 15(8): 1304-1307.

A, AR, RE, F BELAMARSTFESH
PRANTUEALIT T [J]. B ahELE, 2009, 30(15): 94-98.
AR, Eum, P ET, %5 Box-Behnken ELALIRER
B REEEZ RN 0. R, 2007, 30(5):
591-594.

FF577, MigTe, WA, OB LA 2 R RE R
TR B OK SRR BR SR AR 2 BT S E 7L [J].
2, 2012, 34(3): 418-421.

FIE. RIS 8 1L A i 22 W8 A 5B S A
WA VG T [D]. &L S AELRE, 2013.
TRARES, EWrE, SO0, SR AR A EE A
ZRERITZ [0 ZRURMER A, 2012, 40(12):
7061-7064.

HPEGE. B LBk B AR 2 W SRR AL « 43 B Al e 4
FRHERITEFE [D]. A8 BRI, 2014,
ZREE, NN, XL WA LA AT A i 2 e
JREULZ [7]. ZRUR AL, 2012, 40(12): 7065-7066
R B P I A B S RO WL i 22 B S LT 2 B
A BN PR TS PRI [D]. J8: ZR TR KR
2%, 2016.

LW, HEF, Whar, SF. RS b R 4T 4 R R BUE
WA 2 AT 0] & s TAERHE, 2009, 3003):
199-201.

W, T, E AR RO AR R T 2L
5H R EEITM 1] BRI EL S, 2018, 46(23):
151-154.

Wang L, Mao Y G, Zeng X, et al. Structure and
bioactivities of a novel polysaccharide extracted from
Dendrobium huoshanense by subcritical water [J]. Front
Nutr, 2022, 9: 877871.

FIBt, SERte. R VAL EE LA 2 R I
RAERTZ [J]. a0k, 2022, 43(1): 148-152.
Xing X H, Cui S W, Nie S P, ef al. A review of isolation
process, structural characteristics, and bioactivities of
water-soluble polysaccharides from Dendrobium plants
[J]. Bioact Carbohydr Diet Fibre, 2013, 1(2): 131-147.
e, T, R, & A FBE R A R
SRS R R A LRI 0], (FPIAE, 2017(2):
29-33.

B, #&, £, &

CRIIPSy T2 iDL R SN

[41]

A= R R FCRE R (3], & Dok AL, 2019,
40(3): 313-320.

WARER, /N, FRAE, & BT ER O BB A b
ZWEEAEE WA R 0] RES5aMs I,
2020, 27(4): 28-31.

RAGWE, RE, B, 5 BRBA il iR
LR RIS o Z It e (7], thEEZ, 2019,
50(21): 5373-5379.

BEE. B A2 K> A R EEE D]
AR AR LR, 2010.

Pan L H, Feng B J, Wang J H, et al. Structural
characterization and anti-glycation activity in vitro of a
water-soluble  polysaccharide  from  dendrobium
huoshanense [J]. J Food Biochem, 2013, 37(3): 313-321.
TORR. LA 22 R SRS T DA R e R A R B
[D]. AHE: ATk KA, 2007.

FE2 EAKIZE DHP-W4 15 B aifb g3
fit [D]. HAE: HAETA K, 2011.

Hsieh Y S, Chien C E, Liao S K, et al. Structure and
bioactivity of the polysaccharides in medicinal plant
Dendrobium huoshanense [J]. Bioorg Med Chem, 2008,
16(11): 6054-6068.

Zha X Q, Luo J P, Luo S Z, et al. Structure identification
of a new immunostimulating polysaccharide from the
stems of Dendrobium huoshanense [J]. Carbohydr Polym,
2007, 69(1): 86-93.

RIKTC. A2 B> Al s AR [D].
Feil: ERCIIER, 2019,

WH . B 2 B R R BT R A BB AT
[D]. AHE: &AMk K, 2018.
Li X J, Zhang Q, Zhu Y Z,

characterization of a mannoglucan polysaccharide from

et al. Structural

evaluation of its
Int J Biol

Dendrobium  huoshanense and

osteogenesis promotion activities [J].
Macromol, 2022, 211: 441-449.

. 2B Ll A i R T 22 W8 B0 45 4 SR AIE 5 D ROt
[D]. HAE: ALK, 2015.

Li X L, Xiao J J, Zha X Q, et al. Structural identification
and sulfated modification of an antiglycation Dendrobium
huoshanense polysaccharide [J]. Carbohydr Polym, 2014,
106: 247-254.

Si HY, Chen N F, Chen N D, er al. Structural
characterisation of a water-soluble polysaccharide from
tissue-cultured Dendrobium huoshanense C. Z. Tang et S.
J. Cheng [J]. Nat Prod Res, 2018, 32(3): 252-260.

XK, B ELR GRE) Z2H R
[A] // PEEGBEERAR B RS SR E
£ [Cl. Hi: hHEEMBFAHOR S, 2018: 749-750.



FED 20236FE87 $54% B 158  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 15

* 5055 »

[43]

[44]

[53]

[54]

[57]

FIE. E LA GRED IR RS % E R
TN [D]. A AR TR, 2018.

IRk, B A A 22 W T A A ) S R T T
HEEMIEM X R D] &8 SIETL K%,
2013.

THRE, BRPHER, k3848, 5. B LS A i 2 pEr
FEATE RGN 1. &R, 2017, 38(12):
164-170.

T%, &5, T, & FEHZEREEHERYIE
[7]. 25953 #r 2 &, 2021, 41(10): 1670-1680.

Hao J W, Chen N D, Chen C W, et al. Rapid
the

onosaccharides in Dendrobium huoshanense by near-

quantification of polysaccharide and main
infrared attenuated total reflectance spectroscopy [J]. J
Pharm Biomed Anal, 2018, 151: 331-338.

XM, WRIBNE, BRIIAR, & ZRE L 3 a2 h
AT TT [7]. 24544, 2017, 40(6): 1300-1304.
Deng Y, Chen L X, Han B X, et al. Qualitative and
quantitative analysis of specific polysaccharides in
Dendrobium huoshanense by using saccharide mapping
and chromatographic methods [J]. J Pharm Biomed Anal,
2016, 129: 163-171.

Tiernan H, Byme B, Kazarian S G. ATR-FTIR
spectroscopy and spectroscopic imaging for the analysis
of biopharmaceuticals [J]. Spectrochim Acta A Mol
Biomol Spectrosc, 2020, 241: 118636.

R 2. ARGy 5 Bk B A AR 22 W 00 T8 S RE < B
FIETEREFT [D]. TN TN EE 2 KA, 2016.
ZITEH, Mol RS, S A 2 R
H5AEYIE R ES SR (1] &5 TR,
2020, 41(12): 29-34.

MK E AR GRIE) 225 R G et
BRSSO RBEFT D] AL AL TR,
2019.

Li F, Cui S H, Zha X Q, et al. Structure and bioactivity of
a polysaccharide extracted from protocorm-like bodies of
Dendrobium huoshanense [J]. Int J Biol Macromol, 2015,
72: 664-672.

TRV, REWE, B, B AP 2R R
fR R R [ R E R E, 2015, 40(17):
3505-3513.

Wu D T, Cheong K L, Deng Y, et al. Characterization and
comparison of polysaccharides from Lycium barbarum in
China using saccharide mapping based on PACE and
HPTLC [J]. Carbohydr Polym, 2015, 134: 12-19.

TR, FE, RRM, 5 Elam AR A
B 5T B S G P EL AT AL (7], ZBOR LR,
2018, 46(13): 160-164.

[58]

[59]

[60]

[61]

[62]

[69]

[72]

[73]

W, J5 T, ERE, . LA 2 /N R
WG AT AER [ R, 2018, 34(8):
731-736.

A, FIER, AR, . LA B2 R R
P 5T A S AE AN i BRI A (9], B AR,
2014, 35(9): 256-259.

L, EIEW, WA, &5 JRBUREENE LAk 2
B 5T % i T R S S BRI (0], AR
222017, 38(7): 176-181.

Xie S Z, Shang Z Z, Li Q M, et al. Dendrobium
huoshanense polysaccharide regulates intestinal Lamina
propria immune response by stimulation of intestinal
epithelial cells via toll-like receptor 4 [J]. Carbohydr
Polym, 2019, 222: 115028.

Lin J, Chang Y J, Yang W B, et al. The multifaceted
effects of polysaccharides isolated from Dendrobium
huoshanense on immune functions with the induction of
interleukin-1 receptor antagonist (IL-1ra) in monocytes
[J]. PLoS One, 2014, 9(4): €94040.

MRAE, Ripm, Beeam, & LA REZRE R E
B Wi B 2 W A JSUR G B v PR R LU LRI 5T [0
Zi#4, 2012, 35(8): 1195-1199.

Hef, ZEMESr, B, . LA i B IO SR
BBV AN R R AER (3], PE PR E,
2013, 38(4): 528-532.

A, B, 2 LA oA R 22 05 2 00 0 DR S
1] BhEEE, 2015, 36(7): 162-166.

REA. H TN T TUE (LA 2 BT CCle 2
SIS [D]. AL AAETALR:, 2012.
Rl 82 1Ly A ik 20 R 00 U 76 7 0 80K B 453 40 0
YHGINAT ST [D]. S AL &ML, 2010.
B, EE, AR, B LA KR 2 B
SPEIORS PRI B iR T [0]. e WORAE R, 2017,
45(17): 100-105.

FWeE. FE A 20 TN BRI Sk A A A 4
M A A 2 AR = 5T [D]. AR &R Tk
K22, 2014.

FEPFIR. B LA 22 T ARG 2 T 0 A5 5 T
R BGEEERBEST (D] S AE: ALK, 2012.
FNE, DL, X, & SRR E gL
FENE i (3 A B BRI Toll #E32 44 4/8%
F-xB @MW [J]. HRAREE, 2017, 34(7):
489-492.

UG, EWUE, B, & ANFE R 2 R A B
X I i /[ Bt J 350 A O RE M O BIE 9T (D). AR S5 70 7%
g gk ik, 2008, 24(10): 1008-1010.

Gu F L, Huang R S, He X M, et al. Dendrobium
huoshanense  polysaccharides

prevent inflammatory



* 5056

FED 20236FE87 $54% B 158  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 15

[74]

[77]

[79]

(81]

[82]

(84]

response of ulcerative colitis rat through inhibiting the
NF-«B signaling pathway [J]. Chem Biodivers, 2021,
18(7): €2100130.

Shang Z Z, Qin D Y, Li Q M, et al. Dendrobium
huoshanense stem polysaccharide ameliorates rheumatoid
arthritis in mice via inhibition of inflammatory signaling
pathways [J]. Carbohydr Polym, 2021, 258: 117657.
BN, AR, ety & Bl At REE
BRI TRIER T [J]. HAESBE R, 2022, 44(3): 1-5.
Ge J C, Zha X Q, Nie C Y, et al. Polysaccharides from
stems  alleviates lung

Dendrobium  huoshanense

inflammation in cigarette smoke-induced mice [J].
Carbohydr Polym, 2018, 189: 289-295.

Wu K G, Li T H, Chen C J, et al. A pilot study evaluating
the clinical and immunomodulatory effects of an orally
administered extract of Dendrobium huoshanense in
children with moderate to severe recalcitrant atopic
dermatitis [J]. Int J Immunopathol Pharmacol, 2011,
24(2): 367-375.

Fan X C, Han J C, Zhu L J, et al. Protective activities of
Dendrobium huoshanense C. Z. Tang et S. J. Cheng
polysaccharide against diet-induced
atherosclerosis in zebrafish [J]. Oxid Med Cell Longev,
2020, 2020: 8365056.

WIRE, iRk, miE, & B LAaR 2T g
REGTEH AR DY RE RS 25/ I s2m [J]. fe o2
[ 274K, 2018, 34(2): 1-4.

Wang S, Wei F J, Cai Y P, et al. Anti-oxidation activity in

high-cholesterol

vitro of polysaccharides of Dendrobium huoshanense and
Dendrobium moniliforme [J]. Agric Sci Technol, 2009,
10(6): 121-124.

Tian C C, Zha X Q, Pan L H, et al. Structural
characterization antioxidant

and activity of a

low-molecular from  Dendrobium
huoshanense [J]. Fitoterapia, 2013, 91: 247-255.

XU . )\l FsHR] A A 7 4 B 9 B 8 Ll A it
LZHEPUEZAENEIRIE D] S ZRUPES R
22021,

Ye M J, Liu J L, Deng G H, et al. Protective effects of

Dendrobium  huoshanense polysaccharide on D-gal

polysaccharide

induced PCI12 cells and aging mice, in vitro and in vivo
studies [J]. J Food Biochem, 2022, 46(12): ¢14496.

TP, Ak, B, % Bl ARS R A EEA
MK R EAER [ &S AEER R, 2014,

(85]

(88]

[99]

33(5): 542-547.

W . B LA i 2 T & e 1ar I8 /0 BRU PR 4098 1R F
W7t [D]. HHL: ALK, 2021.

IRAE, PSSR, PR, A N[ RN ST 22
5 [J. &i Ik, 2020, 41(9): 280-284.

e, JIER, Wek, % BN EE AR
B AR 2R RILE (1], M E RSk B
FHi, 2022, 46(3): 327-333.

AR, ATEZE, XIRRE, . JETRERTATAEML HPLC
I3 8 BhAr AsDRG ) 22 WE K SRRE AL R S B (0], e
BE2h 28K, 2022, 37(9): 5126-5130.

575 . FE A SR AN DY b 24 i A iR 22 0 e IR s 2 B
BHTF [D]. AL AAE LR, 2012.

oo, EZM, WAE, 5 A2 RN
PERIBETT [J]. B ARARL, 2007, 28(10): 90-93.

Pan L H, Li X F, Wang M N, et al. Comparison of
hypoglycemic and antioxidative effects of
polysaccharides from four different Dendrobium species
[J]. Int J Biol Macromol, 2014, 64: 420-427.

Ty, BEFHE, TR, % 5 Foa b U aem s
SRR R OT B GR AR AT (0], B R 2GR, 2017,
42(10): 1945-1950.

BT, A, M, %6 A s
KRR L (3] PR R &, 2015,
50(24): 2117-2123.

Jin Q, Jiao C Y, Sun S W, et al. Metabolic analysis of
Dendrobium  officinale
huoshanense during different growth years [J]. PLoS One,
2016, 11(1): e0146607.

XIRI, T4EZE, ®RTE, & ARAERKERE LA
RO A fe S B EWE A [J]. P EE 2, 2018, 49(6):
1424-1429.

FAPE. KANLIX 3 g fshid) o BT % 8 AN A ARSI
FHFFL [D]. R R EOMOR 2, 2020.

A E0R. ANF AR AR B Ll i 2 R AR
PURAEFRIREFE [D]. 4L YLI5 K%, 2020.

FIRRL, XU, Rk, . RO E LA A
FEASWEN [J]. ZECRKE %, 2022,
49(4): 527-532.

Jith, FER, HBE. LA TE LAV
SWOT 73#7 [J]. "HhHE24, 2021, 52(12): 3775-3782.

medicinal and Dendrobium

[100] XS JeE, ATEE%E, EWHIF, 5. & da HGE R e Xf 1iF

WE 5955 A B L LI o A kB (9] R4, 2022,
53(21): 6959-6967.
[FTiEmiE REE]



