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Protective effect of polysaccharide from Anoectochilus longilobus on
CCls-induced acute liver injury in mice

JIANG Ying-qian, PENG Meng-chao, WU Jian-guo, WU Yan-bin, WU Jin-zhong
College of Pharmacy, Fujian University of Traditional Chinese Medicine, Fuzhou 350122, China

Abstact: Objective To study the structural characteristics of polysaccharides from Anoectochilus longilobus (ALP) against
CCls-induced acute liver injury in mice. Methods Polysaccharide was isolated from A. longilobus, its total carbohydrate content,
relative molecular weight and monosaccharide composition were measured. Its structural characteristics were analyzed by ultraviolet
(UV) and infrared (IR) spectroscopy. Forty-eight ICR mice were randomly divided into control group, model group, bifendate (150
mg/kg) group, low-, medium-, and high-dose (100, 200, 400 mg/kg) ALP groups. After 9 d of intervention with corresponding drugs,
except control group, rats in other groups were ip CCla to cause acute liver injury. After 16 h, AST, ALT and LDH activities in serum
and SOD, CAT activities, GSH, MDA contents in liver of mice in each group were measured. Hematoxylin-eosin (HE) staining
method was used to observe pathological changes in liver of mice in each group. Results Relative molecular mass of ALP was
4.254 x 10, which was composed of mannose, rhamnose, galacturonic acid, glucose, galactose, xylose and arabinose with a molar
ratio of 1 : 0.11 : 0.19 : 11.15 : 0.87 : 0.36 : 0.18. The results of UV and IR spectra showed that ALP may be a pyran-type
heteropolysaccharide. Compared with model group, ALP significantly reduced ALT, AST and LDH activities in serum of mice with
liver injury caused by CCls (P <0.05, 0.01), increased SOD, CAT activities and GSH content in liver tissue (P < 0.05, 0.01), reduced
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MDA content (P < 0.01), and reduced the pathological damage of liver tissue caused by CCls. Conclusion ALP has a certain

protective effect on CCls-induced acute liver injury in mice, and its mechanism may be related to the inhibition of lipid peroxidation.
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Fig. 1 SEC-MALLS-RI chromatograms of polysaccharides

from A. longilobus

3.3 KA S%=% B BT RHE

K G2 25 22 W I BB 21 Je TR BRI
1) HPLC K0 LK 2. KA &2 2N,
FEBHEE. R, PAERBRR. #Em,.
FUWE. AHERIBTRAANE 7 FppEd sk, HYmmE
PEAH EE 0 © BN © P RUREEE R AR R
BE CORHE BRI M =1":0.11:0.19 : 11.15:
0.87 1 0.36 1 0.18, HHLIH A ERE, HICHH
o A T
34 KRS&ZZBEINILDINEIE ST

W 3 fiow, K B 42k 22 2 RA1MEIX 200~
400 nm, A fHE FEEA. K &L 2 LPEE 260,
280 nm YK AN TE B RARFAE IR IS U, T LA B 4 2R
ZHPEANTEARAZIR, S5&4&22MNE
AN RFIEAR A,

W 4 Fiow, K 2624 2 FEE 4000~400 cm™!

PMP

0 16 éO éO 40 SIO 6IO
t/min

I-HERNE 2-WAENE 3-MAIERR  4-FANEER S A

6-FFLNE  TARHE  S-FTRLATHE

I-mannose 2-thamnose 3-glucuronic acid 4-galacturonic acid

5-glucose 6-galactose 7-xylose 8-arabinose
2 BENRA A) MKARE%=2HEKE~ B)
PMP ;T4 4#) HPLC [Eli&
Fig. 2 HPLC of PMP derivatives of monosaccharide
reference (A) and hydrolysis products of polysaccharides
from A. longilobus (B)
0.67

0.4

AfH

0.2

0 T T T )
200 300 400
A/nm

3 KAE%ZZHEEIMER
Fig. 3 UV spectrum of polysaccharides from A. longilobus

A Z R — R fiE g, I 3420, 2924
em ' 3 O-H A1 C-H WUIR SN I3, 1624 cm™!
A PRI ST Ve T A 22 WA i /D B R R K B EE Y
W41 1407, 1250 em! ARG B C-H 4
ITREN SR 1144, 1092, 1036 cm ™' AL IR
TEMR RCIEED™), 892 em™! Ay -4 F W WAL US4
35 KhASZ&=ZEXFRG/DNRILES ALT.
AST #1 LDH &M AYSZ T

W 5 i, SR, AR /N B
o ALT. AST A1 LDH J& P32 EFm (P<0.01),
T CCL BUN R S PE T B A 20 e Dy ~r 5 SAEE A
WL, K @2 = 2 R 2 4/ RS ALT.



5936 * FER 20214108 #5238 B198  Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 19

AST F1 LDH 7535 23 F#IK (P<<0.05. 0.01).
36 KAE&=ZZEXHHG/ERITIEALER
SOD. CAT ;&1 GSH. MDA & 2850

WK 6 Fis, SR b, AR AT 4120
SOD. CAT i&itt & GSH &R ERK (P<0.01),
MDA & & B ETE (P<0.01); SHEMMAE, K
Fr &2k 2RI E AR ZH SOD. CAT 1514 A1

N 1036 GSH & B ET5 (P<0.05. 0.01), MDA & &R
F L (P<0.01).
4000 3500 3000 2500 2000 1500 1000 500 37 KR &&= EXNFHRG /) RATIEE L RE
- ,
viem Rt A
B4 KHAS&ZSEIIEE WK 7 Fros, WHRRAE/NBRIFRCHES 35, 4544
Fig. 4 IR spectrum of polysaccharides from A. longilobus SEE MR ERTE, ZEd, EIRIE. SRR
150 100 - 8000
80
T: 100 T: T: 6000 1
g = 60 -
% g ol % 4000
2 50 z -
204 20001
o 04 0
IR BER B 100200 400 Hof HR 1‘;’;13\‘; Haéz:: 100 200 400 IR B BRAE 100200 400
MG K H 4222 2 P/ (mg-kg ™) g KA &2/ (mgkg") MG K42 2 hE (mg ke ™)

Xt RALEE: #P<0.01; HEAIELLE: "P<0.05 P<0.01, K 6 [
#P <0.01 vs control group; "P<0.05 P <0.01 vs model group, same as fig. 6
B 5 KR&&ZSEMFRG/NRIUES ALT. AST 71 LDH EEAIEM (Xx£s,n=8)
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Fig. 7 Effect of polysaccharides from A. longilobus on pathological changes of liver in mice with liver injury mice

PRSI S s RV RF R ARSI AL, AP b kAR
T, B, FFALZRT W28 VAR MR . 5654
Mz 4. Wk SEAA LR, KA &% 2h
SR RIS B [FIRE A s, A
R IKAS T IRFERERE B R sks, R &4k
ZHEXT CCL B AT A B BRI EH

4 Wig

CCly F WMz R &z H Tk
25 ik 4101, AT B AR T T K &k =2
ZHEXT CCL B At /N BRI R EH - Bt
B, CCls £t H 5 B EEACHY 5] R E AR
S ST S EOH AR5, 1 ALT. AST 1 LDH
T A VP I D Re 1 AR B, LIS 1 ALT,
AST Al LDH JEVER S5, SR 4R, 4a
PRUFBLIE I G N . R4 507181, SOD A1 CAT
RN EENDUEMEE, GE%IERIUAT A E R
F, PR AN R P EAL AR, GSH & — Pk
BT AL,  EHRARE A 5 | R i 4l M i 4 T
FEERER, GSH ¥ SERFT S, T
A5 15120, MDA 2 40 i fig Jo i 8 A 3 22
R F=W 2 —, FHoKP ] L w20 A g o i 48 AL
FEEAL BB R BN,

AT T G 2k 22 2RSS MR AR R
PG L, ARER, K &%22 2 MAAa
TREN 4254X 105, RNEZEHBERE. H &
FFMEE BREA IR 2R . K &L 22 MR
BAAR AT 4545 /N BRUMLIE 1 AST. ALT Al LDH i,
R AP Zi% SOD. CAT i&PEF GSH &&=, K
JH4HZH MDA &=, RPKF &L 22w h
Rkt CCLy BUa M /N BRI DB, 32 =4t g
TEBREBEEE S, BRI B RS RGE T
(R FR R

gi bk, KA &L 22 Ned 22 iR
BRFER, M HA R S22 2050 1 B 5E2H f
MG 28 = ZHE A AR, HEKA&L2EE

BN G2 22 2 BE OB B R T SRR . W A
FAEGMIFHER TS MAE R . HHh, KT K
e AR R 2 R B TEARE R, R
5 a2 P IIAL S O ARAGE A 5t — P IR .
Rk, KAELEER L2 mE R, A
ELGEHEH, WA TR BT,

FBHAR PARVEHNFARELEA G R

SEH

[1] A HAUTREIHG [S].2012: 144,

2] PEFEPEEDERER RS PEEDE M.
b5t Bl R, 1999: 220.

[3] HHV, BE, BREBE 5 ONE T RS LE L R
SRS R R (0] A AEEAR, 2012, 3(2):
174-176.

[4] Zeng B, Su M, Chen Q,
hepatoprotective activities
Anoectochilus roxburghii [J]. Carbohydr Polym, 2016,
153:391-398.

[51 Zhang J G Liu Q, Liu Z L, et al. Antihyperglycemic

activity of Anoectochilus roxburghii polysaccharose in

et al. Antioxidant and

of polysaccharides from

diabetic mice induced by high-fat diet and streptozotocin
[J]. J Ethnopharmacol, 2015, 164: 180-185.

(6] H/NEF, 29, WEBETN, . EEEZ /N B E
20 60 S04 B 0 38 % 23 s TL-2 TP Ny FRISE [J].
o E B 2ER, 2017, 17(6): 47-52.

[71 Guo YL, Ye Q, Yang S L, et al. Therapeutic effects of
polysaccharides from Anoectochilus roxburghii on type 11
collagen-induced arthritis in rats [J]. Int J Biol Macromol,
2019, 122: 882-892.

[8] Tian H Z, Liu Q X, Cheng Z Q, et al. Anoectochilus
longilobus (Orchidoideae: Orchidaceae), a new species
from Yunnan, China [J]. Phytotaxa, 2014, 164(4): 276.

[97 Wu Y B, Peng M C, Zhang C, et al. Quantitative
determination of multi-class bioactive constituents for
quality assessment of ten Anoectochilus, four Goodyera
and one Ludisia species in China [J]. Chin Herb Med,
2020, 12(4): 430-439.



* 5938 -

FES 20211085 #52% B 198 Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 19

[10]

[13]

[15]

[16]

Wang Y, Xian J, Xi X, et al. Multi-fingerprint and quality
control analysis of tea polysaccharides [J]. Carbohydr
Polym, 2013, 92(1): 583-590.

REW, BEREHE, e, 5 HEEHECR R T
INZHEEMIRHE [J]. B RElEE, 2014, 35(13): 98-102.
KT, S, B, S AR P AR 2 R
WEALRG S ARG UEAGIE T (7], BWSSE R 4 K
ML BFER, 2019, 37(2): 83-89.

Tang T T, Duan X Y, Ke Y, ef al. Antidiabetic activities of
polysaccharides from Anoectochilus roxburghii and
Anoectochilus formosanus in STZ-induced diabetic mice
[7]. Int J Biol Macromol, 2018, 112: 882-888.

B, SHEE, R, 5. BLICRKEERA U EAL
BREUH 0/ BRI AL RO FiE A (0], [
226k, 2013, 38(6): 875-878

HOIRE, PR, BRRAE, SE. S SAEE X DY SRR
P BUN RSEIF B R (7], DR E RN,
2016, 32(10): 9-13.

oW, BETETE, YL, . AR R E R

I B,

[17]

[19]

[20]

2 NF-«B i B 9 DO S A ik 15 5 10 /N BR St JF 440
[1. FEHREEAR S &, 2019, 35(7): 1323-1327.

Y, £5°, Fb, 55 BRGS0 DY SRS S
NSRRI RO [0 VERH 2GR R 22 24,
2017, 34(3): 249-253.

You Y, Yoo S, Yoon H G, et al. In vitro and in vivo
hepatoprotective effects of the aqueous extract from
Taraxacum officinale (dandelion) root against alcohol-
induced oxidative stress [J]. Food Chem Toxicol, 2010,
48(6): 1632-1637.

Zhang Q, Hu X L, Hui F H, et al. Ethanol extract and its
dichloromethane fraction of Alpinia oxyphylla Miquel
exhibited hepatoprotective effects against CCls-induced
oxidative damage in vitro and in vivo with the involvement
of Nrf2 [J]. Biomed Pharmacother, 2017, 91: 812-822.
Krithika R, Mohankumar R, Verma R J, et al. Isolation,
characterization and antioxidative effect of phyllanthin
against CCls-induced toxicity in HepGz cell line [J].
Chem Biol Interact, 2009, 181(3): 351-358.

[rEshiE  Z i)



