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Abstract: The effect of Houttuynia cordata polysaccharide (HCP) on LPS induced chronic inflammatory lung injury was investigated in
the present work. The chronic inflammatory model was established via the intravenous injection of LPS, and the number of WBC, monocyte
and the content of serum hypersensitive C-reactive protein (hs-CRP) were measured in this work. Furthermore, the pathological changes of lung
tissue were observed. The contents of antioxidant enzyme, malondialdehyde (MDA), nitric oxide (NO), nitric oxide synthase and the level of
cytokines in lung tissue were determined. The results showed that, the content of WBC, monocyte and serum hs-CRP in high dose treatment of
HCP group were significantly reduced by 17.89%, 38.37% and 35.61% respectively, when compared to LPS group. Moreover, pathological
observation showed that HCP treatment group could alleviate significantly the pathological state of pulmonary edema. Meanwhile, the activity
of antioxidant enzyme in lung tissue of HCP treatment group was significantly increased. Strikingly, the content of MDA, NO, iNOS, tNOS and
the cytokine levels of IL-6, IL-15, TNF-a in high dose treatment of HCP group were remarkably reduced by 28.79%, 22.88%, 37.06%, 27.49%,
34.19%, 38.84% and 52.27%, respectively. In conclusion, the protective effects of HCP against chronic inflammatory lung injury in rats was
linked to its activities on the reduction of inflammatory cell secretion, the alleviation of pulmonary edema and other pathological states, the
inhibition of oxidative stress, and the reduction of the release of inflammatory factors.
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Fig.2 Effects of HCP on WBC, monocytes and serum hs-CRP
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Fig.4 Effects of HCP on the contents of SOD, CAT, GSH-PX
and MDA in the lung tissue of chronic inflammation rats
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Fig.5 Effects of HCP on the contents of NO, iNOS and tNOS in
lung tissue of chronic inflammation rat

E: a: NO4&; b: INOS4&; c: INOS A=,

2.6 HCP xt12 M3k A K B 4 238 28 e T F 2

3k K 6 B v

TN P 98 I AR A LR 2 Rl 40 KR 1 A A
A5, IL-64 IL-18. TNF-a 25400 PR T-7E 2 RE 1 K Jie
AR A EEHAT . IL-18 A1 TNF-o 2502 fh k%
2 RN A P 7 A HL R I S B0 A 1 A e
T, IL-1p AT LA 2 AH O % 1 NF-«B 4558 2% 1
BRI REA R K72, TNF-a 7] LA
PN R A A RO B TR A BB PR IR 7, 554E WBC. B



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.6

W 25 AN E S k™o IL-6 BRI
H1 22 btk LA A b FI Rl A 2O B S R ) 53—
ANEERER AT, EREMIE IL-18 A TNF-o 55 20
PRIFHUE A AR AP, Chu 252 o 8 37 1 B S A
PRI/ R SEI R, RN 3 SRR 2 T
R0 SREGHAER - IL-6« TNF-a 55500, KAEHUIE
PR 5 R4 T, 0 HCP AT R4 F 5 1A
) JOREAH R 5 ) 73 A R

a30r Hit

25 ¢

ok

EE S

ok

IL-6 / (pg/mL)

0
Control LPS  DEX HCPL HCPM HCPH DEX.P

i

30 L Li g

IL-18/ (pg/mL)

Control LPS DEX HCPL HCPM HCPH DEX.P
13r ##

7
6
5
4
3
2
1
0

o

ok

EE S

TNF-a / (pg/mL)

Control LPS DEX HCPL HCPM HCPH DEX.P
& 6 HOP X814 SEfEA B AfiZA 4R 4BABEE F 43 k7K A R0
Fig.6 Effect of HCP on cytokine secretion in lung tissue of

chronic inflammation rats

E: a: IL-64%; b: IL-184%; c: TNF-a 4 %.

FHPE 6a. 6b. 6¢ A1, Control ZHffiZH £ 4
KlF IL-6. IL-18. TNF-a & &MKIKN 18.30 pg/mL.
27.41 pg/mL # 8.60 pg/mL. 5 Control ZHAfLL, LPS
HKRIHZH ) IL-6 IL-15. TNF-o & &8 _ETF,
SrABEIT 040 fi%. 035 f5A1 039 £ (p<0.05 BX
p<0.01). 5 LPS #4ifHtL, HCP #. =&, DEX

A DEX.P 4 IL-6 EFEMKIKFEM T 23.26%-

34.19%. 29.51%F 32.78% (p<0.01); HCP =il &4
A DEXP HH IL-18 &= 5> T 38.84% Al
27.42% (p<0.05 5% p<0.01); HCP K. . wiiflEdl.
DEX #Zifll DEXP 4 TNF-a & EMAKIK TR T
15.83%- 25.44%. 52.27% 16.93%#130.93% (p<0.05
8¢ p<0.01). LiRgEREN, HCP ] UM PR AR
AN 9 A BRER 120 A 7K P51 1 9 RE K BRI 2H 2
TRA1ER .

3 ZHig

HCP %J LPS 3RS VE SO i 15 By B
DRI, 220 il B SRAR N SOREAR L WBC
ANEAZARNI AT Ws, I SOEARMIRAE G 7K f
HFHLUREIAS, SR PRI 1)
WA A S KT LR B 9% JRE A ST AN A
TP IBATARBAEFTR A

B ik

[1] Pawelec G Goldeck D, Derhovanessian E. Inflammation,
ageing and chronic disease [J]. Current opinion in
immunology, 2014, 29: 23-28

[2] AR RAIEE AR SORER R (1 7 R R AE P R 25T FE
R[] A E 25987 407,2017,34(6):401-405
ZHAO Qi-hui, ZHAO Xiang-pei, ZHU Dan. Classification
of inflammatory model and its application in TCM research
[J]. Chinese drug evaluation, 2017, 34(6): 401-405

31 FUME. ST /M 5 it S - AL R AR DG 7E [D]. 7 e
P B R RAE,2015
KONG Hui. Correlation between inflammatory corpuscles
and lung cancer and pulmonary fibrosis [D]. Nanjing:
Nanjing Medical University, 2015

[4] M/ 2y A A B A A FH R TEE R [J]. %
HEZ%£,2013,25(2):58-60
YANG Xiao-meng. Research progress on chemical
constituents and clinical application of Houttuynia cordata
Thunb [J]. Tianjin Pharmaceutical, 2013, 25(2): 58-60

[51 Yang L, Jiang J G Bioactive components and functional
properties of Hottuynia cordata and its applications [J].
Pharmaceutical Biology, 2009, 47(12): 1154-1161

[6] 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

[71 Cheng B H, Chan J Y W, Chan B C L, et al. Structural

7



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.6

[12]

[15]

[17]

characterization and immunomodulatory effect of a
polysaccharide HCP-2 from Houttuynia cordata [J].
Carbohydrate polymers, 2014, 103: 244-249

LuY, 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):
98-107

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 cordata [J].
Carbohydrate Polymers, 2011, 83(2): 537-544

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

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

Tonolo G, Fraser R, Connell J M, et al. Chronic low-dose
infusions of dexamethasone in rats: Effects on blood pressure,
body weight and plasma atrial natriuretic peptide [J]. Journal
of Hypertension, 1988, 6(1): 25-31

Ingersoll M A, Platt A M, Potteaux S, et al. Monocyte
trafficking in acute and chronic inflammation [J]. Trends in
Immunology, 2011, 32(10): 470-477

Siemes C, Visser L E, Coebergh J W W, et al. C-reactive
protein levels, variation in the C-reactive protein gene, and
cancer risk: the Rotterdam Study [J]. Journal of Clinical
Oncology, 2006, 24(33): 5216-5222

TR RS M, R, 5 SR IR 22 WS MRk O Y
PURAE ] 2525 5 1K,2011,2:45-47

WEI Zhi-quan, DENG Jia-gang, YAN Li, et al. Anti
inflammatory effect of Mangiferin on lipopolysaccharide
induced chronic inflammation [J]. Pharmacology and Clinic
of Traditional Chinese Medicine, 2011, 2: 45-47

Chen L, Li W, Qi D, et al. Lycium barbarum polysaccharide
protects against LPS-induced ARDS by inhibiting apoptosis,
oxidative stress, and inflammation in pulmonary endothelial
cells [J]. Free Radical Research, 2018, 52(4): 480-490

Gao Z, Liu X, Wang W, et al. Characteristic

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

anti-inflammatory and antioxidative effects of enzymatic-and

acidic-hydrolysed mycelium polysaccharides by
Oudemansiella radicata on LPS-induced lung injury [J].
Carbohydrate Polymers, 2019, 204: 142-151

Zhang K. Integration of ER stress, oxidative stress and the
inflammatory response in health and disease [J]. International
Journal of Clinical and Experimental Medicine, 2010, 3(1):
33-40

Ren Z, Li J, Song X, et al. The regulation of inflammation
and oxidative status against

lung injury of residue

polysaccharides by Lentinula edodes [J]. International
Journal of Biological Macromolecules, 2018, 106: 185-192
S0V T, At 3, J I IR e b S0 1 A A3 £ A5
AR BRI ZELZ (1A 258, T i 25 B ARSI 0. VG o
FBEF4R,2011,23(5):55-57

GUO Ya-li, HONG Jia-xuan, TANG Fa-di. Effect of volatile
oil of Houttuynia cordata on the content of IL-8 and MDA in
lung tissue of rats with chronic lung injury [J]. Journal of
Jiangxi University of traditional Chinese medicine, 2011, 23
(5): 55-57

FRARFE. — BT ZRRAT A YY) 1-F2 - 2- 25 W R FR R AR BT
RAE R BIERIPLEIIBEFUD].) M TR ,2012
ZHANG Jun-yan. Study on the anti-inflammatory effect and
mechanism of a mnew naphthol derivative methyl
1-hydroxy-2-naphthalate [D]. Guangzhou: Southern Medical
University, 2012

Du Z, Liu H, Zhang Z, et al. Antioxidant and
anti-inflammatory activities of Radix isatidis polysaccharide
in murine alveolar macrophages [J]. International Journal of
Biological Macromolecules, 2013, 58: 329-335

Mantovani A, Dinarello C A, Molgora M, et al. Interleukin-1
and related cytokines in the regulation of inflammation and
immunity [J]. Immunity, 2019, 50(4): 778-795

Cuzzocrea S, Sautebin L, De Sarro G, et al. Role of IL-6 in
the pleurisy and lung injury caused by carrageenan [J]. The
Journal of Immunology, 1999, 163(9): 5094-5104

Chu X, Liu X J, Qiu J M, et al. Effects of Astragalus and
Codonopsis pilosula polysaccharides on alveolar macrophage
phagocytosis and inflammation in chronic obstructive
pulmonary disease mice exposed to PM 25 [J].
Environmental Toxicology and Pharmacology, 2016, 48:

76-84



