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Research Progress of Houttuynia cordata Polysaccharide
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Abstract: Houttuynia cordata Thunb was commonly known as "antibiotic of traditional Chinese medicine", which is an
important medicinal/dietary resource in China. Houttuynia cordata polysaccharide (HCP) is one of its main active
components, and many researches have shown that HCP can exert potent antibacterial, antiviral, anti-inflammatory, immune
regulation, intestinal protection, antioxidant, and other bioactivities. Recently, its structural characteristics and biological
activity have become the focus of researchers. In this work, the extraction methods, structural characteristics, bioactivity,
and structure-activity relationship of HCP are highlighted. Taken together, the article is not only beneficial to promote the
application and development of Houttuynia cordata Thunb and polysaccharide resources, but also provides reference for
further investigation involved in the structure-activity relationship of HCP.
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g1, BARRIERZ  IHTEHEM . VR L BURPTR
ZETiRE, Ca Kb 25 OGRS 25 1 Y
anfhZ —B,

R — H A PP R ZRR, A Rt
FENESE A IR B HAT Z AR M DIEE . Li 55 #F9E oR
o JJR A O gl ET LA R K i LU R S IR 3R
E, fll MDA & &, B Bsist — W RSB/ REK
Jib o RS NEUR K INIR S . Wang S50 o )R RidsE
R AL PRORE PRIGAEHICBR, 8 JEl LA S, & MR fa I AT
DL o T @ R ER & &L, BRARZE 4R 2H 2UE K IR 7oK
S, XPHE PRI R B AR BARGE I . Lee 551 132115256
B0 IR B B RIS A S X/ s BRI A i nim), 45 532
B i B B RS A5 1 HA IR T I AR 1 P a2
fE. Kang F5U BF5Y o (R 7 LR L BREE U RERN
il IR IR E R BUMLIEFE bR M SRR b ), JT22fi
JFREZH 2R s B3

AT AT S A VR B A 58 R 2 B0 R P44 0l
AW R RS A, T R R RS P E 2R Ss
5T R . BEE RHUF AR & X 25 1o
JHAE W 19 o6 38, 0 IR B 2 88 ( Houttuynia cordata
polysaccharide, HCP) iy 4544 5 A= YRS et 8 724
SRS . HCP 2 IR H ) FZIE M2 —,
TEHZG P R P s 2OCHESEMIE . T4k,
EL AW R HCP & A #iZhE . BUPE . BTHi A
B 2EFLEE . PFUPERE IR A5 F W 0 B sy, JF
NESEHHA T AN . PORTE . LV i g
PNETI =R g L Y CE i ) =L

AL F LR T A IR A Y B IS S HCP
AOSRIOTV:  G5AARHE . AR DA R AR RO FR T
FEUERE, IFEAT T MR 5998, 345 T IR B3R
BIFI, i n] S 22l T kIR 15 2%

1 &REE S HERIR NN SAH4HIE
1.1 BEEZHERRE

H 1T, A5 HCP By T IE M 24, 21
PO SR ROKIZ PR | IR/ | Wk | S
W e DA R e PR s, HAR T ik s DLk 1.
AR IO A A DLl S, BN IZ SR TT
{68, BRI T T A7 Rt Y, (H2 3R B sl
FEA R, BB T BRIEA R TrEZ R

PRE, AlyEAT ATt Z2 MR A PR, (R AT 3 il g4
WA IR RS K, %o bl e i . AR
FHE R K BRI, W B AR E AT 2y, {H )2
HAE KRN, ALk SRR, ih St eg Hz
BORFNF A, S G20 B0 . 5340, Hh
PRI A 75 AT T HRASERE ) TR L, %
VI R R ] LAY L0 B A RS, BEdR 2k
AR FERICKEE ., H A, SRR IEnh ik
A TICE [, LASIAS TG M B e L O = £
ZHERLST
1.2 &R ZRERNEEFHE

ZhEIE— RS RS T R EY), — R4
SEEEDT ., B A B 3BT, 5B alifb S A FH A T
PAGA EI = 2R . IR 2 HEA— e =gk
LERR0 T 1 BT AT S AR TR A, fh2F
ST AR W A S R8s | K325 . Smith RS
DA K v WP S AT A5 AR TR AR LT AN 504
T L EABERG S i (51 (HPGPC) « &K T
O3 75 A O -5 3 T DL R R R iR AR TR
HCP &5 ek 22 UL 2, ARPEET AW 0T LIFH
Y, ARSI 34519 HCP i Sl gH il ip 2 25 55
R, LA M AT N HOP 2 — R g T SR e I 22
T AREA RO H B . BIRIARE . R 2 FUbE
R LR RR . AS[R] 7 PR S 2] 1 HCP 4y T &
2R, Sr T EVEHIZN 5~500 kDa; H IHBESE KL
FEE M 1,4- 30 GalpA 5% Galp F1 1,4-7E 4119
Glcp Ak
2 BREEZENEYEN
2.1 mEMNIEA

o 2200 F kS A S AR B (8 5 4 i,
IEEPUER T, SR EMERN AL S KR,
HCP E.#%) Z Uk A EE PR, HE b
HLH 222 E ERE R A 2, BOSPrEfb RS . 10
il BRI SRARERSEPY X HCP A TR SN
Préafbszss, 4558 SR HXT DPPH H i3k, -OH At
SIS T A BTSRRI HA R T 60.43%. 46.17%
1 57.50%. HETIT4ERY XF HCP A TR PN L fb 52
%, &L HCP | =l s E BEE T/ NRIR NPT

%1 HCP ByHZH

Table 1 Extraction of Houttuynia cordata polysaccharide

PRI e S (%) SCHRAE IR

PoKR % BRI 1:32(g/mL), $2IRLEEST °C, $2HAT[H]1.86 h 522 [10]
Bl d ik AR E0.2 mol/L, $RIUE 65 °C, FRIUN I3 h / [11]
[i7EieN pH=3.0, $IBGRE60 °C, $EIATE]3 h / [12]
AR F R RS IIER2.0%, pH=7.0, $2BURE60 °C, FEHATE]2.5 h 7.85 [13]
JEEE 1 JEEE U 5 12.5%, SRR E45 °C, 2424 h 5.56 [14]
T PRI BHEEE1:25(m/ V), R R IR 80 C, 7 HEILAT H]40 min 5.82 [15]
R PR AR R :20(g/mL), 2 5 FEI E14.5 min, /8 5 FEFE 71320 MPa 5.85 [16]
[CO 2R FHE L :50(m/ V), Tz A B ] 8 min, S 2% 260 W 728 [17]
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Table 2 Structural characteristics of Houttuynia cordata polysaccharide
Gy ik AHX 435 (kDa) FRUREZH (5 PR BT EE L) FEMER ALY SCHRA TR
HERHE : B A A IR - 2P LR -
TR (A v / T < A < 2= L% BT R = / [19]
1.8:17.2:6.8:29.4:5.3:2.1:24.0:13.5
FIARZENL ., R / SR AHE . BTRLAEWE / 20
i S H AR A [20]
BEIZHTIL WatersSep-pakC g ; AN S BT RO 2L = , 51
ARSI 2.209:1.587:1.000:2.092 (21]
ToyopearlF:/Z#%.  HCP1, HCP2, HCP3= HCP1: HRAE: it 1oLt

GC-MS{hif 486.86. 9.487115.76

DEAEZHTE | R iiiAH

1.407:1:3.755, HCP2: H 55 ¥k : #i % bli= / [22]
2.919:1, HCP3: H @&k

SPFUBRERR K FURE AT AT AHl=

a-1,4- linked GalpA . f-1,4-linked

Gotieodi 43 iR Galp. f-1,4-linked GlcpFl [23]
Sephacryl S-300%ElEkE 1.56:1.49:1.26:1.11 .14 inked Xylp
g MR 2R BT : B h=
HCGPCik / 3.40:2.14:1.17: 1 / [24]
DEAE-Cellulose il R e R T, Ny 1,4-linked-a-D-GalpAFl
Sephacryl S-300E 21.7 S NS SR N =L TR A R 1.2.4-linked--L-Rhaf [25]
DEAE Sepharose CL-6BFl ] R A . N
Sephacryl S-400 HRAEJZ 7 60 A FLUBHIE R 1,4-linked-a-D-galacturonic acid [26]
A it Rhap; 1,5-linked Araf: 1,3,6-
DEAE-Cellulose il HCPS1:274.53, BUEHE, BTRHE., Haa, agagy,  (kedfill46-linked Manp; 13-linked,

Superdextt /2T HCPS3:216.38

1,3,6-linked, 1,4,6-linkedfll 1,3,4,6- [27]
linked Glep; 1,4-linked il
1,6-linked Galp

LYy SOD Fll GSH-Px ¥ &t, Bk MDA & &, &2
IR AP AEARRSOR . XD EEAER Y ey R A 7Ry
PRI HCP X 4475 /) BRAS Pl I 28 ZH L i B AU A A
HH, 4558 s HCP gD/ INEBUIFIE . OO L BFRE . A
ZHZH MDA JK 7 - F, =B HCP X IFHi4% /N BRAL
R EAER HA RAFIPTE ARG, Tian 0 Hog
T HCP M4 P LIS RIS B b A fuhE 71, 45
N IREOKEMER Y% DPPH H 3. -OH M
SR H IR R R e, R HCP 2t B E i
FHI BNy Z —, FH & B HCP [ BRRCR
BT AVIAFSEEY) . Hsu 2502 % w fa IR 21K 524
AT LU REAKE PR IS /N BRI TS PR BR k3L . TL-6 0
TNF-a 57K, fa R oK $E 9y ae$ie bl I /s Bles
A b fRRE T o
22 HIEEA

MAEY PB4 S 0k FH TG R AR Y T
RO A TARR D e, AR s e R sz
25 B P AR = —, HCP /5y —Fh o i iy sk gy
BT R EAT BRI A7, iF9E & B HCP %
A A U SR, SR 4T AR A3 SR IR P 1L
PG T HCP I EEE A, 45258 /R 2§ HCP ¥R )E
ISF] 20.50 pg/mL Xt 4 P A4 2 BRIAT AN R AT Ra
BT AR, FLUSEY L85 450 iF 5t ik /s HCP X
X R AE P ELAT B W IR . 4k, HCP X
T W B EEIHRIE A . BRIBETE P wF o & B
HCP X PUF 21 PR (4 8 (U] 2e BRTAT « Al B 2R A 1T
FIGAF R . AETEAT B A0 —Fh ECR CR IR S B 5 .
gy Y ) YA P RIAE A, B HCP Pran e vt T

HPprE M, 200 HCP BA ) BB i, Lim
D IS S B A I B R At s O 2GR S K ER Y RE
HIASAZAN(THP- 1) PHERFF TNF-a. IL-8, IL-18
1 IL-6 7= FEEs TN AT i 0 2 1, 2B HCP 23
B PIPTR ARG PE . Kim 2507 fF5E T 10 IR 5K
PEYIXT 264.7 HBEGIAE (RAW264.7) VST R 1Y
REMH], 25 5% o IR K B (o B YL A5 FE VD T B 1Y
RAW264.7 4iii N NO Fl1 iNOS ) mRNA Fik&HA
B LT, B EERI BRI IR 555 FE VT TR S T,
ZEHH R ROK B AT B M s vE R RE YR T AN
PR AH IS o
23 mREEAR

SRk 22 T R R B, A 4 2 B (IR BRIt
2k, R, 56T HCP BP0 25 1 Mt i 52 511
FEZRE, CA TR AR K R s sl 2
R EE(HSV) A E PR R GELR G i 53 5 2 T
R . Cheng %52 PR HCP X B 409R 7F (MN V-
1) BP0 995 75: 35 1, BIF 98 45 S W s HCP AT L g 2>
MNV-1 BEHIE 5, 24 28550 &8 2 500 pg/mL B, #L
AR MINV-1 GeagtRE 2 To Rl it K7, P TR
T2 R B B BT BE NG TR, B S8R S BN
HCP RE 5 B2 PURL AL B 5 0 Bk, ATl il MINV-1
TERRANB R i . X i A0 Sl ARSI e S
TR K Y HCP X155 (EV71) . FE
B4 M (RSV) A7 955 B 2H 3 #4(CV-B3)
X =R AN FIREE G ER . BRBEPET &
Blfa R R EEYIXT HSV HAA R 2 dHIvEN, HAE%
A EE T35 50 pg/mL, Chen 2519 57 FE A £ 12
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FEPOK SRR T LGRS NF-«B 15-55% S BRI
TR 11 BN EE(HSV-2) /8L, Chiang
SR BRI R AOK SR E T HSV HAT B
EIFHRIVE I, 4558 WoRHXT HSV-1 F1 HSV-2 14245k
HRE Sy 9l 822.4 A1 362.5 pg/mL. M LA EHFSE
AT, HCP HoA T S b e st B, Xt 2 sty
AAIPHIVER, BT LGRS B K BHAIRR a4 i
PRI B 2 L P T i A T A RO REVE
R E D RE A R D U B o
24 IMKRMEA

KR B2 B9 IZ UEH A R 4P RAE
FH, BT AT S 8O AR R G ™ 355 1 SE NV,
HCP WHIEH AT LR PR U P TR B . BT AT
SR A JUR R R B A FH RS0 BRI JH R i
FRPEEE S 35 90 5 | L AYLH LUK P RIS AE AN S 2
A B S BRI, . HCP o] LB RIPT A iie a4
PyiE T . P 5 AR R T B PR R AE IR AR T I AR
B PREIRSEE T g R AR 2
JEIGACER L A5 S A8 I SRR SR, NGrT7K
s AR ST R FEDTR BE PR, Xu SE ST 2
HCP Rl 2Nl R 1495 (ALD /N BRAAR P9 9+ MAS %
W7 CSa 2k pl, BEAIR R SE A BT NO. IL-6. TNF-
a 1 IL-18 7KV, DA Z2 i AR IE SV o Lu 5519 2
Bl HCP REAEHIHI ALT KR &R, FERRMAETS >
YIAERT D URR, A WBC Hig el B v B e 1
B DA Rt K RS, B el ALL A5
KEATH 405 . Chen 5517 WF5Y & 80 0 PR F oK $24)
AT LAREARATIE MDA . ROS FIEALSBEH KK, T
= AFE GSH-Px., CAT Fil SOD 2Pt A Ak 4 il ik vk,
TR ITF40 M 2,22 P450 2E1 &, FRAIR 1L-6. BAAZ 40
ML ER -1 (MCP-1) 257K, BESMHIE PR/ AL
PR SR AR R BRSNS AE SV .- Cai 288 ifF 58 T 4
R ELK R4 5 - B R R P9 B AR U (ECPs ) BX A Xt
LPS 755 i 2 Rl 45 i 52 e, 45 5 B s £ I B 5
ECPs AR BEARSSRES BT INOS FIN 2 2 (ET-
1) BYZER, UESE T e S K PE4 e i AR S SE A
JoE FER AN BN A S AE SV
25 REATER

T ZHE R e PE PR E B 28] iz o0, B
A3 XL FH I Z2 B R A B OS] . AL,
X HCP G 28 81715 16 Mk A A 78t 2 o IR o A S i
WFFE P BRI BRAYATIR — . HCP A5G T 1EH
Fi4) AL i) S 4 i ol e AN an itk LA . B
) OSSP i o el e a1 P B PR R R S PR SO =
I SR AR S MU I 5 50 A5 S B0 IESE HCP G5 4b
1A J0I% B B 4H 4 C3 FIT C4 2 ¥, $278x HCP HLAT
RLUF AR N PLAMASTE P . Lau 25050 ffF 7 Fe W fr I &5
IR REF ARG R AL /1N BRUIGHAR L 40 iR L, $2
JGLIbK B2 4 i o TL-2 F0 IL-10 7KSF, Jf i CD4™ 5
CDS8" T 4L L5, 2 A fa IR woK 2 RE VAT B4R

PEIR L . Cheng 25091 P JREL A5 T —Fh R
Z 0% HCP-2, A=97% 3258 i /R HCP-2 g in A
S8 1 R A ZH A H X S R St R e HoA SR NY
IL-18. TNF-a. 5 W28 jg 52 P 85 11 MIP-1a. MIP-
18 AL F 43K T, 32 HCP-2 W] LU —Ff
FREREGR T . Lu SEP7 P I v R R T 2
Iy alifk 1~ 4H 4 HC-PS1 #ll HC-PS3, WF98 4
PR LLGE i 22 /iR AR 5 C2. C4. CS MHEAE
JFH AW RMMA 22 G0 0S8 30 5 vk R 45 ) 2
0.272 F1 0.318 mg/mL, 3B HCP A LG YT 5 #hMa
ARG IS AR RPN . Kim 288 BT 1 fa R v
TKIEYFT LPS Hl 3 A4 H A it iy s pe T VE, &
i PR AR SR RENS ML UE L WE LI =4 NO g &
AN T, F LR A T COX-2 Fl iINOS FyFik
SIS s TIRE
2.6 BAERIPIER

AN, HCP M REi I e I8 B AR . A IZiE Sh
¥, T RS BB A E . OB S8 7 T 10
N RORH 22 H X R AR R R M (DS S ) 5 T 14 R 195 1)
S, 455 R B HCP GBS B35 /N BUIE V5 A0 280 kY
A AR cE B g ek, LIRS 56 S8 HCP X4
W4, ] 2eg 1R TR FRA B 2E SR B A B SO o
Zhu ZEPY FFFT T HCP X B /ak YL /)N B 5 Fi iz i
AT R2IR, 45 5 TR HCP BERZ 852 7 kG K it A1
1 98 76 Wit 24 55905 R AT5, BEIG i PN S i Bk AR 1
A(IgA) FEFEEEE I 20-1 23k LI FER Az AR
TRANAECE:, B HCP @ i 34 55 /) B 18 R I e
ke % A5 i AR P AE T o Chen 2553 fIF 58 % 3 Y 50
HINT1 Jp5 B2 B 4L T 330/ B 18 Ba B & 2B 21 6L,
HCP REZEff HINL Fu/Bem Ry s [ n /N R B4
153, 308 1<) AR S Bl S B A 2R AT B ROAR X R B R
H BT A TE B EE, PR/ BUGTE N IR BT ARRS, B
I ARV, X5 HCP AR/ BUIm AR 26 5 T
IL-183. $2 M4 KT IL-10 7K LA K ikl iziE TLR2
I TLR4 HIFEIAA .
2.7 HER

R EA B R L OIS G Bl B e
Fo Rt Lot HCP B i i biusm &
VEA, AEXT X SRR gt m BO I B L S RE Ao Re ol
BB R E . Liu 5805 W A £ i 5K $E KRR
R AR I /N BRI 2 B ik P9 Be 364455, 2 Emad
VE MR I A PN S A0 055 A i o 2Rk R A2 A R
FoxO1/PGC-1a MZRIEFFMHIHIA p38 MAPK iffs
KAEAEF . Bun S0 55T & B0 A B H K $2 4 ml LI
HlGeREEREE H E(gE) S 2800942 Bl 3l e pkad U=
R, 22 B R 58 a5 P00 i 20 A P IR D 4 it e 1gE-
Fc 224K T (FeeRDAKAG AT 5 UK J2 b >k & #EdTad
HAVER . Satthakarn 8507 FHAS [R5 14 R Bk 32
Py Ab A AR _- Rz 4 iU (GECs) 18 h, Z54L R #ifa
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JU B K B2 e R AR T JE GECs th g B ER
2(hBD2) F43 ¥ 1 40 A B P57~ (SLPT)
PRI s, D F 2 9 4 i PRl -7 TL-8, IL-2. #afk K+
CCL20 A4 ER IFN-y YA, s g wnl {1
TR FGT T FH AR -T2 08 0
3 WMXFR

AT AWFTER B A SR AL . AR S5 . B
TSR | B DA S s A AR G S5 A e s mia L% P
P A, DRI WA R St S s R Ak ) o B
s AR M G PRI REAE Y . BUAR KT IE
HCP EAG Z LY 1E vk, (H2 T A 2 5E
P55 Z PR LA B 540 52 i ERDMEY:, S22 HCP A%k
FK R ARIE AN Z . Tian 25U L F HCP &4
AR N, E AR IS R LR | B
B BATRZAFDHE | A2 BRI R 25 \ b B, R i e
SEALRE AT BB S MR K IR P 0 M R
K, Cheng %6 IR BRI halifb il T
—FhsrFig/NTF 50 kDa IS5 (HP), 4387 & 31
HFETEEA a-1,4-Z3E00 GalpA | f-1,4-13E04 Galp.
B-1,4-3% B2 1Y) Glep F1 B-1,4-3% 2 1) Xylp 5% %t i
1,4-% 4210 Galp Fll Galp A 5% 3L 0T GE SRR T IS
ZHEIN T HP AP URRET P AR Y
4 RE

ARk, U TAER CL ek a iR B 25 (HCP) 1Y)
PR . G5 FFE R AR YNGR T T RE TSR,
AR T —E R . (HIEA 5C HCP KT 4 25 14 i
MTELSE— R EAGRAE | ISWRPE | 25 AR LA N 2848
i J& 245 SR AL AR Z W, HRETR
ZHAH SR BRF HCP {4435 F S 2 i LA
KT BEE AT M ERBEIR 3 B E AU HAE s )
He, ML 5IHA YNSRI SRR EEHE. B
A, IR X OGS HOR | A LR ok i =
Y SEIIE S AT AG I A A LUK ) S AR 2B 1 —
AegEM TR ] T HCP BFE ANSAairss, T B
MATTFIK- L SZAIKOF | R DL G b
&M F-BebF o HCP IIRIRIOC AR, BOR A R TR A
Hr HCP HTs AR HNLE . Sz, AR A F] T
JUR BB R R T 2 A B Ay A JJ e 2 i )
PR IA

SE

[1] LiJJ, Chen G D, Fan H X, et al. Houttuynoid M, an anti-HSV
active houttuynoid from Houttuynia cordata featuring a bis-
houttuynin chain tethered to a flavonoid core[J]. J Nat Prod, 2017,
80(11):3010-3013.
(2] Bz, ks, XH, F. &RFRMED B LA ARt
JE I, & suArst 5 7F 4, 2019,40(7): 189-193.
[3] Hemalatha S, Kumar M, Prasad S. A current update on the
phytopharmacological aspects of Houttuynia cordata Thunb[J].
Pharmacognosy Reviews, 2014, 8(15): 22-35.
[4] Li W, Fan T, Zhang Y, et al. Houttuynia cordata Thunb.

volatile oil exhibited anti-inflammatory effects in vivo and inhibited

nitric oxide and tumor necrosis factor-a production in LPS-
stimulated mouse peritoneal macrophages in vitro[J]. Phytotherapy
Research, 2013, 27(11): 1629-1639.

[5] Wang HY, Bao J L. Effect of Houttuynia cordata aetherolea
on adiponectin and connective tissue growth factor in a rat model of
diabetes mellitus [J]. J Tradit Chin Med, 2012, 32(1): 58—62.

[6] LeeJ H, Ahn J, Kim J W, et al. Flavonoids from the aerial
parts of Houttuynia cordata attenuate lung inflammation in mice[J].
Archives of Pharmacal Research, 2015, 38(7): 1304—1311.

[ 7] Kang H, Koppula S. Houttuynia cordata alleviates high-fat
diet-induced non-alcoholic fatty liver in experimental rats[J]. Pharm
Biol, 2015, 53(3): 414-422.

[8] Yang L, Jiang J. Bioactive components and functional
properties cordata and its applications[J].
Pharmaceutical Biology, 2009, 47(12): 1154—1161.

[9] Wu H, Shang H, Guo Y, et al. Comparison of different
extraction methods of polysaccharides from cup plant (Silphium
perfoliatum L.)[J]. Process Biochemistry, 2020, 90: 241-248.

[10] &35 R, £k, T, 5w o @ km e 5 mRR
IEEREAEF RN [T]. AR EZ,2018(19): 16-18.

[11] XL BERREBESZHEGTLHAI]L.ARTE
25,2008(2): 61-63.

[12] BXE, iz, HEW. REARREEE SHTLHLI].
el ¥ B S IR, 2008(3): 2224,

(13 ] XDk, 240, BoRE, . & F BP A2 M4 F K RNE G
Bk R B IEFE S4B T LM 7 RS2 FIR, 2013,
29(2): 130-133.

(14] AAd, Z MEGIXRRERE ST Lot []].
& @4 R EIT,2018,34(14): 18-19.

[15] FAH 4 &IRF 552 FRRRT LA ZHR LA
%,2010,38(5):2571-2573.

[16] #HRE, Z5H, KM BHERRERE ZBERELY
R[], e B#,2013(10): 153-155.

[17] 3RaE#H. Mok &2 FREM S 4F R 8 AR R AT
213, &AL, 2006(8): 115-117.

[18] Zhang J, Wen C, Duan Y, et al. Advance in Cordyceps

militaris (Linn) link polysaccharides: Isolation, structure, and

of  Hottuynia

bioactivities: A review[J]. International Journal of Biological
Macromolecules, 2019, 132: 906—914.

[19] Tian L, Zhao Y, Guo C, et al. A comparative study on the
antioxidant activities of an acidic polysaccharide and various solvent
extracts derived from herbal Houttuynia cordatalJ]. Carbohydrate
Polymers, 2011, 83(2): 537-544.

[20] R, Esh, 33k, B8RSR EEN 612
F MR FeRE]. A RHFMR,2007(4): 404-407.

[21] 2% %, Hoskh, FiiE, 5 8RE BRI EEAS
ST, 8 KA R, 2008(4): 396-400.

[22] At Hradk, IR, . BIEF T 548 6) 5L R AL B A
AR, RR MRS FF4,2017,29(10): 1745-1751.

[23] Cheng D, Sun L, Zou S, et al. Antiviral effects of Houttuynia
cordata polysaccharide extract on murine norovirus-1 (MNV-1)—A
human norovirus surrogate[J]. Molecules, 2019, 24(9): 1835-1848.
[24] Zhu H, Lu X, Ling L, et al. Houttuynia cordata
polysaccharides ameliorate pneumonia severity and intestinal injury
infection[J]. Journal of

in mice with influenza virus


https://doi.org/10.1021/acs.jnatprod.7b00620
https://doi.org/10.4103/0973-7847.125525
https://doi.org/10.1002/ptr.4905
https://doi.org/10.1002/ptr.4905
https://doi.org/10.1016/S0254-6272(12)60032-6
https://doi.org/10.1007/s12272-015-0585-8
https://doi.org/10.3109/13880209.2014.923002
https://doi.org/10.3109/13880209.2014.923002
https://doi.org/10.3109/13880200903019200
https://doi.org/10.1016/j.procbio.2019.11.003
https://doi.org/10.3969/j.issn.1006-4958.2018.19.008
https://doi.org/10.3969/j.issn.1006-8783.2013.02.005
https://doi.org/10.3969/j.issn.1007-614x.2018.14.009
https://doi.org/10.3969/j.issn.0517-6611.2010.05.135
https://doi.org/10.3969/j.issn.0517-6611.2010.05.135
https://doi.org/10.3969/j.issn.1005-9989.2006.08.034
https://doi.org/10.1016/j.ijbiomac.2019.04.020
https://doi.org/10.1016/j.ijbiomac.2019.04.020
https://doi.org/10.1016/j.carbpol.2010.08.023
https://doi.org/10.1016/j.carbpol.2010.08.023
https://doi.org/10.3390/molecules24091835
https://doi.org/10.1016/j.jep.2018.02.016
https://doi.org/10.1021/acs.jnatprod.7b00620
https://doi.org/10.4103/0973-7847.125525
https://doi.org/10.1002/ptr.4905
https://doi.org/10.1002/ptr.4905
https://doi.org/10.1016/S0254-6272(12)60032-6
https://doi.org/10.1007/s12272-015-0585-8
https://doi.org/10.3109/13880209.2014.923002
https://doi.org/10.3109/13880209.2014.923002
https://doi.org/10.3109/13880200903019200
https://doi.org/10.1016/j.procbio.2019.11.003
https://doi.org/10.3969/j.issn.1006-4958.2018.19.008
https://doi.org/10.3969/j.issn.1006-8783.2013.02.005
https://doi.org/10.3969/j.issn.1007-614x.2018.14.009
https://doi.org/10.3969/j.issn.0517-6611.2010.05.135
https://doi.org/10.3969/j.issn.0517-6611.2010.05.135
https://doi.org/10.3969/j.issn.1005-9989.2006.08.034
https://doi.org/10.1016/j.ijbiomac.2019.04.020
https://doi.org/10.1016/j.ijbiomac.2019.04.020
https://doi.org/10.1016/j.carbpol.2010.08.023
https://doi.org/10.1016/j.carbpol.2010.08.023
https://doi.org/10.3390/molecules24091835
https://doi.org/10.1016/j.jep.2018.02.016

%428 % oM

Rl 4 SRR RISt R - 387 -

Ethnopharmacology, 2018, 218: 90—99.

[25] Han K, Jin C, Chen H, et al. Structural characterization and
anti-A549 lung cancer cells bioactivity of a polysaccharide from
Houttuynia  cordatalJ]. International Journal of Biological
Macromolecules, 2018, 120: 288—296.

[26] Cheng B, Chan J Y, Chan B C, et al. Structural
characterization and immunomodulatory effect of a polysaccharide
HCP-2 from Houttuynia cordata[J]. Carbohydrate Polymers, 2014,
103: 244-249.

[27] LuY, Zhang J J, Huo J Y, et al. Structural characterization
and anti-complementary activities of two polysaccharides from
Houttuynia cordata[J]. Planta Med, 2019, 85(13): 1098—1106.

[ 28 ] Shingnaisui K, Dey T, Manna P, et al. Therapeutic potentials
of Houttuynia cordata Thunb. against inflammation and oxidative
stress: A review[J]. Journal of Ethnopharmacology, 2018, 220:
35-43.

[29] RAE, 83T &I2E S ABRIR L L AREMNERAILT].
G AR AF 2014, 42(35): 12646-12649.

[30] B#%, 55 aRESHBEAAREMNFTEARLI]. FE
B, 2011,24(2): 19-20.

[31] xistsk, 2%, T3, 5. @R2FE S DRI VR S
ol L R BACE R AR ] P B £ 87 A & & &, 2011,
17(8):207-210.

[32] Hsu C, Yang H, Ho J, et al. Houttuynia cordata aqueous
extract attenuated glycative and oxidative stress in heart and kidney
of diabetic mice[J]. European Journal of Nutrition, 2016, 55(2):
845-854.

[33] Zir, Ewems, £&, ¥ 8EF 2B E4ERI] F
2 B A M FR,2012,31(5): 24-26.

[34] #pir s, Traik, B4, 2% SR T LRI EH SHA
F I 455 A4 T42,2017,34(11): 27-29.

[35] Mhoein. &IRE LW S BRRY R FRI]. HEL
F 54 BT, 2007(5): 17-18.

[36] Lim Y, Kim Y S, Kim J, et al. Properties of herbal extracts
against Propionibacterium acnes for biomedical application,
2012[C]. SPIE, 2012.

[37] Kim G S, Kim D H, Lim J ], et al. Biological and
antibacterial activities of the natural herb Houttuynia cordata water
extract against the intracellular bacterial pathogen salmonella within
the RAW 264.7 macrophage[J]. Biol Pharm Bull, 2008, 31(11):
2012-2017.

[38] %I #a%, BiFdk, ok, . IRF S 405 & Akt
R EFRHRLULRR MRS A, 2020, 32(1):
110-117.

[39] BRBEK. KA =4 by g 2 B 4 76 iR A0 LI AT
% [D]. &1 &K, 2014,

[40] Chen X, Wang Z, Yang Z, et al. Houttuynia cordata blocks
HSV infection through inhibition of NF-«B activation[J]. Antiviral
Research, 2011, 92(2): 341-345.

[41] Chiang L, Chang J, Chen C, et al. Anti-herpes simplex virus
activity of Bidens pilosa and Houttuynia cordata[J]. The American
journal of Chinese Medicine, 2003, 31(3): 355-362.

[42] FRi, 254, RN, F. WA P EH 00 R KAEA
BAFZ ], #2013, 52(4): 892-894.

[43] Z47, kA3 OA PHRKMEMG RRAR]. PREE
% %,2007(1): 35-36.

[44] RA&ks, s, 9T, . aRE SIS HEF TR
SRR M S AR A 0 AR AP AR R [T]. LR R S FHE, 2020, 36(6):
1-8.

[45] Xu Y, Zhang Y, Ou Y, et al. Houttuynia cordata Thunb.
polysaccharides ameliorates lipopolysaccharide-induced acute lung
injury in mice[J]. Journal of Ethnopharmacology,2015,173:
81-90.

[46] Lu, Jiang Y, Ling L, et al. Beneficial effects of Houttuynia
cordata polysaccharides on “two-hit”acute lung injury and endotoxic
fever in rats associated with anti-complementary activities[J]. Acta
Pharmaceutica Sinica B, 2018, 8(2): 218-227.

[47] Chen W, Yang C, Yin M. Protective effects from Houttuynia
cordata aqueous extract against acetaminophen-induced liver
injury [J]. BioMedicine, 2014, 4(1): 5-9.

[48] Cai D, Zhou H, Liu W, et al. Protective effects of bone
marrow derived endothelial progenitor cells and Houttuynia cordata
in lipopolysaccharide-induced acute lung injury in rats[J]. Cellular
Physiology and Biochemistry, 2013, 32(6): 1577-1586.

[49] £3). 8 REWRAMRER RS AL %22 4ER [D]. Li&:
g2 X5 2011.

[50] Lau K, Lee K, Koon C, et al. Inmunomodulatory and anti-
SARS  activities cordatalJ].
Ethnopharmacology, 2008, 118(1): 79-85.

[51] Kim J, Park C, Lim Y, et al. Paeonia japonica, Houttuynia

of  Houttuynia Journal  of

cordata, and Aster scaber water extracts induce nitric oxide and
cytokine production by
macrophages[J]. Journal of Medicinal Food, 2009, 12(2): 365-373.
[52] E0h3T, B3eA, RAM, & HAElEIEFM S T
R DSS# F MM X ad #h st AR [I]. B KA F i, 2020,
33(1): 79-84.

[53] Chen M Y, Li H, Lu X X, et al. Houttuynia cordata
polysaccharide alleviated intestinal injury and modulated intestinal
microbiota in HIN1 virus infected mice[J]. Chin J Nat Med, 2019,
17(3): 187-197.

[54] Z 3t stk BRI, F S8R YE SHL LR
SRR AL 69 1 [T]. B A, 2015,35(4): 29-32.

[55] Liu X, Cao K, Lv W, et al. Aqueous extract of Houttuynia

lipopolysaccharide-activated

cordata ameliorates aortic endothelial injury during hyperlipidemia
via FoxOl and p38 MAPK pathway[J]. Journal of Functional
Foods, 2019, 62: 103510—103517.

[ 56 ] Han E H, Park ] H, Kim J Y, et al. Houttuynia cordata water
extract suppresses anaphylactic reaction and IgE-mediated allergic
response by inhibiting multiple steps of FceRI signaling in mast
cells[J]. Food and Chemical Toxicology, 2009, 47(7): 1659—1666.
[57] Satthakarn S, Chung W O, Promsong A, et al. Houttuynia
cordata modulates oral innate immune mediators: Potential role of
herbal plant on oral health[J]. Oral Diseases, 2015,21(4):
512-518.

[58] YinJY, Nie S P, Guo Q B, et al. Effect of calcium on
solution and conformational characteristics of polysaccharide from
seeds of Plantago asiatica L[J]. Carbohydr Polym, 2015, 124:
331-336.


https://doi.org/10.1016/j.jep.2018.02.016
https://doi.org/10.1016/j.ijbiomac.2018.08.061
https://doi.org/10.1016/j.ijbiomac.2018.08.061
https://doi.org/10.1016/j.carbpol.2013.12.048
https://doi.org/10.1055/a-0955-7841
https://doi.org/10.1016/j.jep.2018.03.038
https://doi.org/10.3969/j.issn.0517-6611.2014.35.090
https://doi.org/10.3969/j.issn.1001-6910.2011.02.008
https://doi.org/10.3969/j.issn.1001-6910.2011.02.008
https://doi.org/10.3969/j.issn.1005-9903.2011.08.060
https://doi.org/10.1007/s00394-015-0994-y
https://doi.org/10.3969/j.issn.1006-9690.2012.05.0006
https://doi.org/10.3969/j.issn.1006-9690.2012.05.0006
https://doi.org/10.3969/j.issn.1672-5425.2017.11.007
https://doi.org/10.3969/j.issn.1005-5320.2007.05.007
https://doi.org/10.3969/j.issn.1005-5320.2007.05.007
https://doi.org/10.1248/bpb.31.2012
https://doi.org/10.1016/j.antiviral.2011.09.005
https://doi.org/10.1016/j.antiviral.2011.09.005
https://doi.org/10.1142/S0192415X03001090
https://doi.org/10.1142/S0192415X03001090
https://doi.org/10.3969/j.issn.0439-8114.2013.04.040
https://doi.org/10.3969/j.issn.0529-6005.2007.01.017
https://doi.org/10.3969/j.issn.0529-6005.2007.01.017
https://doi.org/10.1016/j.jep.2015.07.015
https://doi.org/10.1016/j.apsb.2017.11.003
https://doi.org/10.1016/j.apsb.2017.11.003
https://doi.org/10.7603/s40681-014-0005-2
https://doi.org/10.1159/000356594
https://doi.org/10.1159/000356594
https://doi.org/10.1016/j.jep.2008.03.018
https://doi.org/10.1016/j.jep.2008.03.018
https://doi.org/10.1089/jmf.2008.1013
https://doi.org/10.1016/j.jff.2019.103510
https://doi.org/10.1016/j.jff.2019.103510
https://doi.org/10.1016/j.fct.2009.04.025
https://doi.org/10.1111/odi.12313
https://doi.org/10.1016/j.carbpol.2015.02.017
https://doi.org/10.1016/j.jep.2018.02.016
https://doi.org/10.1016/j.ijbiomac.2018.08.061
https://doi.org/10.1016/j.ijbiomac.2018.08.061
https://doi.org/10.1016/j.carbpol.2013.12.048
https://doi.org/10.1055/a-0955-7841
https://doi.org/10.1016/j.jep.2018.03.038
https://doi.org/10.3969/j.issn.0517-6611.2014.35.090
https://doi.org/10.3969/j.issn.1001-6910.2011.02.008
https://doi.org/10.3969/j.issn.1001-6910.2011.02.008
https://doi.org/10.3969/j.issn.1005-9903.2011.08.060
https://doi.org/10.1007/s00394-015-0994-y
https://doi.org/10.3969/j.issn.1006-9690.2012.05.0006
https://doi.org/10.3969/j.issn.1006-9690.2012.05.0006
https://doi.org/10.3969/j.issn.1672-5425.2017.11.007
https://doi.org/10.3969/j.issn.1005-5320.2007.05.007
https://doi.org/10.3969/j.issn.1005-5320.2007.05.007
https://doi.org/10.1248/bpb.31.2012
https://doi.org/10.1016/j.antiviral.2011.09.005
https://doi.org/10.1016/j.antiviral.2011.09.005
https://doi.org/10.1142/S0192415X03001090
https://doi.org/10.1142/S0192415X03001090
https://doi.org/10.3969/j.issn.0439-8114.2013.04.040
https://doi.org/10.3969/j.issn.0529-6005.2007.01.017
https://doi.org/10.3969/j.issn.0529-6005.2007.01.017
https://doi.org/10.1016/j.jep.2015.07.015
https://doi.org/10.1016/j.apsb.2017.11.003
https://doi.org/10.1016/j.apsb.2017.11.003
https://doi.org/10.7603/s40681-014-0005-2
https://doi.org/10.1159/000356594
https://doi.org/10.1159/000356594
https://doi.org/10.1016/j.jep.2008.03.018
https://doi.org/10.1016/j.jep.2008.03.018
https://doi.org/10.1089/jmf.2008.1013
https://doi.org/10.1016/j.jff.2019.103510
https://doi.org/10.1016/j.jff.2019.103510
https://doi.org/10.1016/j.fct.2009.04.025
https://doi.org/10.1111/odi.12313
https://doi.org/10.1016/j.carbpol.2015.02.017
https://doi.org/10.1016/j.jep.2018.02.016
https://doi.org/10.1016/j.ijbiomac.2018.08.061
https://doi.org/10.1016/j.ijbiomac.2018.08.061
https://doi.org/10.1016/j.carbpol.2013.12.048
https://doi.org/10.1055/a-0955-7841
https://doi.org/10.1016/j.jep.2018.03.038
https://doi.org/10.3969/j.issn.0517-6611.2014.35.090
https://doi.org/10.3969/j.issn.1001-6910.2011.02.008
https://doi.org/10.3969/j.issn.1001-6910.2011.02.008
https://doi.org/10.3969/j.issn.1005-9903.2011.08.060
https://doi.org/10.1007/s00394-015-0994-y
https://doi.org/10.3969/j.issn.1006-9690.2012.05.0006
https://doi.org/10.3969/j.issn.1006-9690.2012.05.0006
https://doi.org/10.3969/j.issn.1672-5425.2017.11.007
https://doi.org/10.3969/j.issn.1005-5320.2007.05.007
https://doi.org/10.3969/j.issn.1005-5320.2007.05.007
https://doi.org/10.1248/bpb.31.2012
https://doi.org/10.1016/j.antiviral.2011.09.005
https://doi.org/10.1016/j.antiviral.2011.09.005
https://doi.org/10.1142/S0192415X03001090
https://doi.org/10.1142/S0192415X03001090
https://doi.org/10.3969/j.issn.0439-8114.2013.04.040
https://doi.org/10.3969/j.issn.0529-6005.2007.01.017
https://doi.org/10.3969/j.issn.0529-6005.2007.01.017
https://doi.org/10.1016/j.jep.2015.07.015
https://doi.org/10.1016/j.apsb.2017.11.003
https://doi.org/10.1016/j.apsb.2017.11.003
https://doi.org/10.7603/s40681-014-0005-2
https://doi.org/10.1159/000356594
https://doi.org/10.1159/000356594
https://doi.org/10.1016/j.jep.2008.03.018
https://doi.org/10.1016/j.jep.2008.03.018
https://doi.org/10.1089/jmf.2008.1013
https://doi.org/10.1016/j.jff.2019.103510
https://doi.org/10.1016/j.jff.2019.103510
https://doi.org/10.1016/j.fct.2009.04.025
https://doi.org/10.1111/odi.12313
https://doi.org/10.1016/j.carbpol.2015.02.017
https://doi.org/10.1016/j.jep.2018.02.016
https://doi.org/10.1016/j.ijbiomac.2018.08.061
https://doi.org/10.1016/j.ijbiomac.2018.08.061
https://doi.org/10.1016/j.carbpol.2013.12.048
https://doi.org/10.1055/a-0955-7841
https://doi.org/10.1016/j.jep.2018.03.038
https://doi.org/10.3969/j.issn.0517-6611.2014.35.090
https://doi.org/10.3969/j.issn.1001-6910.2011.02.008
https://doi.org/10.3969/j.issn.1001-6910.2011.02.008
https://doi.org/10.3969/j.issn.1005-9903.2011.08.060
https://doi.org/10.1007/s00394-015-0994-y
https://doi.org/10.3969/j.issn.1006-9690.2012.05.0006
https://doi.org/10.3969/j.issn.1006-9690.2012.05.0006
https://doi.org/10.3969/j.issn.1672-5425.2017.11.007
https://doi.org/10.3969/j.issn.1005-5320.2007.05.007
https://doi.org/10.3969/j.issn.1005-5320.2007.05.007
https://doi.org/10.1248/bpb.31.2012
https://doi.org/10.1016/j.antiviral.2011.09.005
https://doi.org/10.1016/j.antiviral.2011.09.005
https://doi.org/10.1142/S0192415X03001090
https://doi.org/10.1142/S0192415X03001090
https://doi.org/10.3969/j.issn.0439-8114.2013.04.040
https://doi.org/10.3969/j.issn.0529-6005.2007.01.017
https://doi.org/10.3969/j.issn.0529-6005.2007.01.017
https://doi.org/10.1016/j.jep.2015.07.015
https://doi.org/10.1016/j.apsb.2017.11.003
https://doi.org/10.1016/j.apsb.2017.11.003
https://doi.org/10.7603/s40681-014-0005-2
https://doi.org/10.1159/000356594
https://doi.org/10.1159/000356594
https://doi.org/10.1016/j.jep.2008.03.018
https://doi.org/10.1016/j.jep.2008.03.018
https://doi.org/10.1089/jmf.2008.1013
https://doi.org/10.1016/j.jff.2019.103510
https://doi.org/10.1016/j.jff.2019.103510
https://doi.org/10.1016/j.fct.2009.04.025
https://doi.org/10.1111/odi.12313
https://doi.org/10.1016/j.carbpol.2015.02.017

	1 鱼腥草多糖的提取及结构特征
	1.1 鱼腥草多糖的提取
	1.2 鱼腥草多糖的结构特征

	2 鱼腥草多糖的生物活性
	2.1 抗氧化作用
	2.2 抑菌作用
	2.3 抗病毒作用
	2.4 抗炎作用
	2.5 免疫调节作用
	2.6 肠道保护作用
	2.7 其他作用

	3 构效关系
	4 展望

