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Study on the mechanism of polysaccharides from Dicliptera chinensis in alleviating
liver fibrosis based on LIN28A/NF-kB signaling pathway

ZHENG Dong-xuan' ,ZHANG Ke-feng' , JIN Ling2 ,
ZHONG Ming-li' ,ZHAO Tang-lian' ,CAO Hou-kang”, DUAN Xiao-qun'* ,GAO Ya'"

' Guilin Medical University , Guilin 541004, China;
*Gansu University of Traditional Chinese Medicine ,Lanzhou 730000 , China

Abstract ; To study the effect of polysaccharide from Dicliptera chinensis (DCP) on LIN28 A/NF-«B signaling pathway in liver
fibrosis. Sixty male SD rats were randomly divided into normal group, model group, colchicine group and DCP low, medium
and high dose (50,100 and 200 mg/kg) groups with 10 rats in each group. The liver fibrosis rat model was established by in-
traperitoneal injection of 40% CCl, olive oil solution (1 mL/kg) twice a week. The normal group was injected with olive oil
at the same dose. The rats in the colchicine group and the DCP low, medium and high dose group were given the correspond-
ing drugs every day according to their body weight. The rats in the normal group and the model group were given distilled wa-
ter according to the same calculation method. The modeling and treatment process lasted 6 weeks. At the end point of the ex-
periment , HE staining and Masson staining were used to observe and evaluate the degree of liver tissue lesions in rats The lev-
els of HA,LN,PC IIT,IV-C in serum and inflammatory factors (IL-18,IL-6 and TNF-a) in liver tissue were detected by
ELISA. The mRNA and protein expression levels of a-SMA , TGF-g1 ,LIN28A ,NF-«Bp65 ,MMP9 ,COX-2 and iNOS in rat liv-
er tissue were detected and analyzed by PCR and Western blot. The results showed that the contents of HA, LN, PC III and

IV-C in rat serum in colchicine and various doses of DCP groups, and the effect was obvious in DCP high dose group. The
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pathological results showed that the degree of liver lesions in DCP group and colchicine group were significantly relieved com-
pared with that in model group. The expression of a-SMA , TGF-gB1,LIN28A ,NF-xBp65 ,MMP9 ,COX-2 and iNOS in liver tis-

sue was decreased in different degrees. To sum up,DCP can obviously improve HF in rats,and its mechanism is related to the

inhibition of NF-«xB signaling pathway by DCP.

Key words; Dicliptera chinensis polysaccharide (DCP) ;liver fibrosis; CCl, ; LIN28 A/NF-kB signal pathway

A&t 44k ( hepatic fibrosis, HF ) 2 KA R
W AR R 2GR RS A A B S T
R H RS0 11 A BN AFESR A5 B s e
A5 JH 1 T 05 B A, 2 TR Ak % A 1 S =
A AL 2 2R 31 T 200 98 R 66 300 5 A 1Y 32 22
PR30 BROKAL ZEAE A T2 4 £ 0T £ 1) s G
2y, AR B R R A TE AL S 65, ST
ERANMLIE T, T AR, B X5 AN [R5 PR 50
HF BOKANZ BT RORA— I BHOKAIZR 25 RV

RIVER, B anis R D80 CERIORRSS , 70 2 Al H]

JE i FHUF B Dh e 0B | N AT & B9 060 &
B A IR IY 25 W, 0 IF 5% ( Dicliptera
chinensis (L. ) Juss) VE Ry i [E A& G5 2581, bR H 1
o, B A i, AR, % 1 S AT AE DAL, X
CCl, \D-Z B Z UM R W2 A s 2 5 45 2 Fh 28 ALY T
B B R A 5 A TR A A S R F 5 v
RIL, I SE 20 (DCP) % IR AR 53 AR 25 6L v A
RAF BN HIVE R, AL 3 22 5 52 A 9 0 i o R
Rk D07 AT 56T LIN2BA S — ol 55 JE 44 <T 1Y
RNA 4558 M EFESF 2R T4 T & T A1
AR RN 45 5 T A 45 AR B R A
O L S L Rl AN, 3 R BT A
LIN28A [yt Rk . A TR, LR 57 1 ik
J¢ LIN28A 1] S fift/IN B 200 it 96 - A R0HE K f8 U988 /N
A", X 42oR LIN28A W g i A 67 T 40 M 938
TP 1 T TERE A (H B I JC Sk AoE H S
HF (R 0CIRE , I 308 B 7EAR R LIN28A 5 HF fiy ¢
WM IFIESE DCP RE A E o 40 ] LIN28 A & 2 L T
JIERSVEFT o
1 w5
1.1 R ZY 5l

T ISR 22 0 (PR AR DR 8020 T A S 30 = 4 B
£190) s 4pral CCL, () Ak T PB4k 1)) 5 SDS-
PAGE Z 1 AR 22 i (R i 17 25 = K AE W) H AR B
) s MOKANER (B an s A Rk R A TR A
)L, 468 >99% ) ; PVDF i ( Bio-Rad /A ], £ H) ;
LIN28A H 14 #% K 1k B p65 ( NF-«Bp65 ) 14 | %

oA K 7Bl (TGF-BL) | Bt 4K KL 5 4 J& 48 H -9
(MMP9) Htfhk . a-F-3i LILEN I (a-SMA) Fi4 3
SAALRE-2 (COX-2) LAk Fnifs T A — & fb & A i (iN-
0S) H A (Abcam, 3 [ ) ; GAPDH $i {4 ( Abcam , &
) 5 BARFRIC ) L EH0 S =0 HRFR1C 1Y 1L E 47T
FR 91 ( Bioworld, 3¢ [H ) ; Super ECL Plus #8 & 5t
W HEHERG AR DR FRA 7] ) s PCRAS I 370 &
( EZbioscience , £ [H ) ;35 B iz ( HA ) ELISA 17 &
( BESRAM R A PR A ) 5 VB A (V-
C) M AR R JE (PC M) ELISA 3550 & ( - FE 2R/
YRR AT IR A ) 5 JR R 2 3 1 (LN) ELISA 4
7 & (DU SR T AR ) R A PR 7)) s RTPA Y
Fl W (R = KA ARA FRA ] ) s PMSF (b
RHRFERHE AR ) BCA & A JE I &8 7 &
( B R RAEYEHARARAT) .
1.2 iy

60 H SPF 2% SD K R, M, /A 180 ~220 ¢,
3K T80 T 034 v S5 3k S5 S A BR 2 |, R ATHIE
5 SCXK (7H1)2016-0002,
1.3 {438

7D-9550 5 AR5 dw CHE 1] T HOAR DL JR A2 1l
AR ) ; Centrifuge 5424R 5 3 1Ry U2 1 B 0>
PL(Eppendorf 23 7], &[5 ) ; Olympus BX51 & {3 B3
(BEMREHT AT, HA) ; SpectraMax i3X BEARAL (5
B0y FALER () A R T 5 H UK A H 5 ( Bio-
Rad /2 7] ,3€# ) ;7500 RT-PCR system ( ThermoFisher
A, 3EE) 5 CLINX k27 O R R 48 (it 0
FEAE AR AW o
2 FiE
2.1 EE5RY

60 HUEME SD B b MR 1 A, BEAL A3
B 6 4, BRI IEH 41 AL FKKAIER (0. 12 mg/kg)
24 . DCP {i£5%] & ( DCP low dose, DCP-L;50 mg/kg)
24 .DCP #1574 ( DCP medium dose, DCP-M ;100 mg/
kg) 41 il DCP &5 & ( DCP high dose, DCP-H ;200
mg/kg) 4, B2 10 H, BRIEH A5, Hp KR &
JEIELIE TE 5T 2 ¥R 40% 1) CC, Sedi il 3 i (1 mL/
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kg) , g5y HF R RUBIAY, 1E 5 41K B LA ] 59) 18
JEE TS A . B H AR AR, 45 T ROKANER A
1 DCP A% r i 351 12 25 K BRURH N 1) 25 W6 9T, 1R W 4
SRR ZH R B RO ] 3+ 53 ol W 2 0K, 1k
6 fil, RIRLZJE, T A REEEEAEEK 16 h, L7t
FRRI i 2 s e SOk BB , WAC S ST o

2.2 KiBTRERIESE

B K B IEALE 1 em 75 R/NIFIE 12
T 4% Z KW A LU E W 48 h, #E 47 aL D)
FIG WA B R TS 220K IR AR -BF 21 (hematoxy-
lin and eosin, H&E ) 4t {4 A1 Masson 4% {4 J5 1F
O ympus BXST 2% B OB T WACAL ST I
2.3 DCP Xt HF xR & HA.LN.PC MFIV-C iy
#

KEMEERGFE2 h 5, T4 CHEMAT,4 500
rpm B0 10 min FHCEJZ M0 o R TREBR G 0% Ff
D7 2 (ELISA ) |, ™ A $e BERS I 2 7] 65 156 BH 5 0 7
My H HA (LN PC TIAIIV-C F &,

2.4 K BFRE 2 RE E F

SR FH BB B 922 W BRHIN 52 125 ( ELISA ) | J™ 4% $ic BR
AR A U BH A5 (DU S B 4 A= IR PR
A)) Mg R BUFFIE Y TL-181L-6 #1 TNF-a 4, F)
WUIFIEZE 2L (80 ~ 100 mg) , #% it AR FLLL 1: 9 A

=1
Table 1

SUEWL, VKA L BN ST IR AL, T 4 C KT,
12 000 rpm #§.0> 15 min f5 B35 PRAEAE by A DU A
o JURS AR HRER & UL B AT IR ZH 2 TL-18.
IL-6 il TNF-a (15 50 5
2.5 JUE mRNA B3 &£

K 3R W4 =X 52 0 (PCRY) I i JHF I 2H 21
a-SMA | TGF-B1 | LIN28A | NF-xBp65 . MMP9 | COX-2
F1INOS BYAHRT % 5. s 20 K B IE 412124 100
mg, fE B il A 1 mL Trizol ( ThermoFisher 2\ &), 3¢
), vk FAFEE . A 0.2 mL E {5 RIZI R G e
5 min,4 °CF 10 000 rpm B.0> 15 min, B [ JZ K A0
ANGEARA S B, # & 10 min J5 4 CF 10 000
rpm B0 10 min, 57 E 5 IFHIB0S 75% £ B B84
RNA Ji3E,4 C T 5000 rpm B0 5 min, 7 FiE, &
LTRSS min JFIMA 0.2 mL K, &F 55 C
KEEH 10 min, §il 5 RNA FES . EHLISA Sl 4
cDNA B, A% i BRUER & 225K, L GAPDH fE 2y
W2, BT IFIE A4 o-SMA TGF-B1 \LIN28A |NF-
kBp65 \MMP9 . COX-2 1 iNOS FyAHRF & il 2 . 4%
BERBGIRIIE 1,
2.6 NEKXRRAFAEZERARIE

K FHAR 1 A0 52 B35 325 ( Western: blot ) Il & JH-2H
LI LIN28A \«-SMA | TGF-B1 .NF-«xBp65 . MMP9 |

514751

Primer sequences

5192 %% Name

591731 Primer sequence(5'-3")

a-SMA Forward
Reverse

TGF-B1 Forward
Reverse

LIN28A Forward
Reverse

NF-kBp65 Forward
Reverse

MMP9 Forward
Reverse

COX-2 Forward
Reverse

iNOS Forward
Reverse

GAPDH Forward

Reverse

GACAATGGCTCTGGGGCTCTGTA
TTTGGCCCATTCCAACCATTA
CTCCCGTGGCTTCTAGTGC
GCCTTAGTTTGGACAGGATCTG
CGGGCATCTGTAAGTGGTTC
CAGACCCTTGGCTGACTTCT
CCCTGAGAAAGAAACACAAGGT
ATGAAGGTGGATGATGGCTAAG
ACGACGTCTTCCAGTACCGA
TTGGTCCACCTGGTTCAACT
TTCCAATCCATGTCAAAACCGT
AGTCCGGG TACAGTCACACTT
GTTCTCAGCCCAACAATACAAGA
GTGGACGGGTCGATGTCAC
AGGTCGGTGTGAACGGATTTG

TGTAGACCATGTAGTTGAGGTCA
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COX-2 F1iNOS # R B Ko I 2H R U 20
Y124 60 mg, A% 1% PMSF f) RIPA ZUf# 1 mL
UK B 2 JC I HR A L4l 40,4 °C 24 12 000
rpm B0 10 min J5UCEE B, BEUDE BT, %
PEGAGR & Bl 538 3 BCA e SR 1 & & . %A
R BN A Loading buffer, i 7K 10 min J5 £ H .

H e 2 2 f s 4 AR AR B R o A
JG 84T 10% SDS-PAGE e HL UK, T 200 mA pK7K
TR 2 h 5% PR 2 he InAAE R —3t (Fir
BELL GBI 1:1 000) ,4 CF 2RI I H , TBST
PRI, S B AR — PO S M A L E AR B
WEEPT R = (R RELLAF R 1:5 000) , =TI E 2
h TBST P34 3 Uk, i e (%, fifi F CLINX fb: &
AR FR S8 W5, ffi ] Quantity One X 257 #E47 K
FE o A A R R A i

2.7 BERGIT RS

SEIVEOE 1 SPSS 19. 0 #AF G5 14307, 4% 41
B LI B + BRI (x £5) FoR, B BRI 2
5 22T AT 22 4R 1A LLAE , 4 A S R A 1 G e
FRPALI LA, L P < 0.05 25 S ik, i He 45

NE-'8
3 ERES|

3.1 DCP 3t HF KERATRER SR 20

H&E YLt g5 50 0o, 1E 5 4R BRI 2544 58
BT A HES 3 5 B . B4 K B/ 45
sz, BAE R RN . AR TR, Bk
FRANZE LA DCP AR s 51 12 K BRUFE /N335 b, 48
AR PE I G A7 BT i , R W DCP A] 238 CCl, 3 1
19 R U 4 %iﬁﬁﬁvﬁ%ﬁéﬁmﬂ%( WET) .
2SI, 15 AR R 4

Masson %t

1 KREFFREYI B HE 38 ( x200)
Fig. 1  Photomicrograph of rats liver sections stained with H&E ( x200)
VE A IER 4 B ARV C BRI ZE 4L ;D : DCP-L; E: DCP-M; F . DCP-H; R[], Note:A :Normal group;B:Model group;C: Colchicine group;
D:DCP-L;E.DCP-M;F.DCP-H; The same below.

B2 KEAFBEY] A B Masson 38 ( x 100)

Fig. 2 Photomicrograph of rats liver sections stained with Masson ( x 100)
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FeE S, IO W R TR . AR 4 R BT AR
SURBLR R IR DI, AP B A e R . AR
TR, BRI Z AT DCP ALK 3 37) 18 41 JHE s
ARA AN AR BE Ak, L DCP 3 391 o 4 el e e A

2K 2) .
3.2 DCP 3t HF kKR HALN.PC M#AIV-C Y
el

FREST IE W 4, SRS 2 R B3 Hh HA (LN (PC

IRV -C &3 B TR, 2R A ST E X
(P < 0.01), 15 BT 240 ol i A A2, 4 78 S A K
io METRIAR B, DCP A i 7 2 20 K it
T EIRIS PR A R AR A FRAR, B DCP )
HAFAR AR TR, 257 BAGH 2R (P <
0.05) , #2718 DCP I Z& g i CCl, 38 p A R BRUTF 20 i
BI(WE2) .

%2 DCP 3t HALN.PC IIAIV-C BBM( x +s,n = 10)
Table 2 The effects on the serum HA,LN,PC Il and [V-C of DCP ( x +s,n = 10)

415 Filkr HA LN PC 111 IV-C
Group Dose( mg/kg) (ng/mL) (ng/mL) (ng/mL) (ng/mL)
1E#% Normal - 101.83 +9.58 104.89 £11.54 66.57 +6.89 213.32 +18.89

5 Model -

251.85 +22.53%

276.46 +28.13* 187.31 +19. 12* 354.24 £33.35"

FkKAlIZE Colchicine 0.12 153.13 £16.33** 193.65 £21.25** 149.23 +18.07 289.63 +28.16
DCP {5 DCP-L 50 225.89 +18.95 233.85 +24.11 168.05 +18.79 332.66 +28.73
DCP i34 DCP-M 100 187.86 £18.74* * 208.62 +21.63*  159.34 +15.39 293.98 +28.65
DCP & #|4& DCP-H 200 148.85 £13.42* % 186.21 £22.63** 145.23 +18.16* 280.35 +27.85 *

TG IERALE,#P < 0.01; SHIFILLE, " P < 0.05," " P < 0.01; Fil,
Note : Compared with normal group,* P <0.01 ; Compared with model group, * P <0.05, * * P <0.01 ;The same below.

3.3 DCP Xt HF X R BFBE A IL-18,1L-6 #1 TNF-«
Eap=A

FERIZH A BRUFFAIE A IL-18 . IL-6 Al TNF-o 25 4%
IEFARRA RENE, ZR YA EEL(P
< 0.01), DCP i & 71 5 28 K B AE o TL-18.,

IL-6 71 TNF-o 14 5 5 BAR B 2 K R 3 A7 AN (] e 2
AREAR, H DCP ) i 20 &8 AR 1 B 2 T B, 22
SRAGEE (P < 0.05), 4R E /R DCP
A CCL, 5 B JTFJUE 98 iE Sz 1N R 98 AE A7 Jot A B
(W 3) .

%3 DCP XtBFREAR IL-18,1L-6 71 TNF-o BYEM( x +s5,n = 10)
Table 3 The effects of DCP on IL-18,1L-6 and TNF-a in liver ( x +s,n = 10)

2H 5 3 TNF-a 1L-6 IL-18

Group Dose(mg/kg) (pg/mL) (pg/mL) (pg/mL)
iE# Normal - 142.1£10.3 46.3 3.5 75.3 6.3
i Model - 375.3 £32.5" 123.5 9.5 239.4 +21.3%
FoKAlIZ Colchicine 0.12 266.2 £23.3%* 92.7+8.3%" 192.3+15.9**
DCP {54 DCP-L 50 312.8+29.2% % 113.6 +10.8 221.6 £19.7
DCP i3 DCP-M 100 289.7 £25.9%* 105.3£9.9* " 206.2 +18.8* "
DCP &34 DCP-H 200 260.3 £22.9%* 86.7 £8.2%* 187.3 +17.9**

3.4 PCR #& M| LIN28A. «-SMA. TGF-81, NF-
kBp65 ,MMP9  COX-2 #1 iNOS

M 16 3 201, B 4K U441 a-SMA
TGF-B1 ,LIN28A | NF-«kBp65 , MMP9 , COX-2 Al iNOS
[l mRNA A% 4 35 T, 22 R4 LA i

B (P < 0.01); M THAARIZH K, DCP Ik i
FR I ZE XA AT B S A o R A A mRNA FRX
ZRWAAGEITE L (P < 0.01), 45 R R
DCP HiJIF2F 44k 7] fig 5 LIN28 A/NF-xBp65 15538
BAR(WFELS5),
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%4 DCP IBFREH o-SMA #1 TGF-BImRNA #834 & EBMEM( x +s,n = 10)
Table 4  Effect of DCP on relative mRNA levels of a-SMA and TGF-81 in liver ( x +s,n = 10)
oy Dose( g/ k) wsMA Tor

1E# Normal - 1 1
A Model - 5.33+0.51% 8.95+0.77%
BKAIE Colchicine 0.12 2.95+0.24* " 6.46 £0.59 " *
DCP {315 DCP-L 50 4.42£0.48* 7.46 £0.68* *
DCP i35 DCP-M 100 3.38£0.39* 6.88 £0.48* *
DCP 35 DCP-H 200 2.65£0.23" " 5.79£0.61*

%5 DCP StBFRErh LIN28A NF-xBp65 . MMP9,COX-2 #1 iNOSmRNA Xt S EESM ( v +s5,n = 10)

Table 5 Effect of DCP on relative mRNA levels of LIN28A , NF-xBp65 ,MMP9,COX-2 and iNOS in liver ( x xs,n = 10)

é?ﬂ) Dosjf/kg) LIN28A NF-«Bp65 MMP9 COX-2 iNOS
1E% Normal - 1 1 1 1 1
FER Model - 12.65 £0.81"  5.32+0.34" 6.78 +0.44% 11.11 £0.26* 13.21 =1.03*
FkAKAlIZE Colchicine 0.12 7.12£0.76**  2.68+0.21** 3.83x0.33"*  7.51+0.63**  9.21+0.89""
DCP {i§57] 4 DCP-L 50 11.78 +0.95 3.91+£0.33**  6.210.63 9.95+0.85" 12.02 +0.98
DCP 15 DCP-M 100 9.09+0.79** 3.21+0.31**  5.03+0.53"*  8.4420.66"" 10.26+0.82""*
DCP &% DCP-H 200 5.54+0.36* %  2.41£0.22**  3.37%0.34"*  6.26+0.46"*  8.26+0.75""*

3.5

NF-«kBp65 .MMP9 ,COX-2 1 iNOS
AT IEH A BB RIFHZUR LIN2BA L SU(P < 0.01), BUZ5 R ALK B UE DCP Al fig i i

Western blot #& il LIN28A a-SMA, TGF-31 . < 0.01) ; DCP i o & 57 & 40 A A 4 K R By m R

IR S0 ) 1SR 28 141 223, 22 549 FLAT B B

a-SMA | TGF-81 , NF-«kBp65 . MMP9 . COX-2 FI iNOS  LIN28A/NF-«B {5538 J& 2 2 41 i £F 4e 16 1 78 (I
EARKEHBET S, EZFHAAGITFEX(P K3),

a-SMA. TGF-p1 lIMMP-9 8 (] ikt
The level of @-SMA, TGF-/1 and MMP-9 protein

»
>

o

o

°
o

e
°

a-SMA

vy (R s s, 92 k0
COX-2 |- - — e e T4KDa
NF-kBPO5 S5 s s— - — = (5 kDa
osma I 20

S-aCtin A ——— —— 5 Da
A B C D E F

| C D .E F

%’J 20 A B EEC D m-E F
R

" i)

# R4 15 o
263 # e
. 2B .
* ;éé Kk e ek ek ek Kk
5 %210 ek e
* *k o & = ke
L 23
%58 s
=k}
Z5 o5
.o
;2
-2
2
)
¥
< 00
TGF-p1 MMP-9 NF-«Bp65 iNOS COX-2 LIN28A

B3 DCP %t TGF-B1 ,a-SMA,LIN28 A (NF-«kBp65 ,MMP9 ,COX-2 F1 iNOS & [ 5 i% K 221
Fig. 3  Effect on the TGF-B1, a-SMA, LIN28A | NF-«Bp65, MMP9, COX-2 and iNOS protein of DCP
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4 itig

AT 4 Ak J2& — i s R A8, DL 4A i Ah 2%
(ECM) 75 JHJ8 B B i A7 1 AR 2R R AR AIE , 208 1 T
AR T HR AL SEUTRE AL, ik
S N & AT iy FE 2R D B Ak Bk 2%
AN 232 BT RE AL B 5% BRI, WFSE DCP
X JH I ) PR A FH AT F 2 S

ZSLRR ] CCL, 15 T Ak, Hod ml it s B
ol s 5 I A HE A gAML, HA LN (PC 1N
FNIV-C S22 M b3 5T %) 35 22 1 4 , 70 25 i
BT AL A B 2 AN I, SO R AR KT
THE T SHFLT didb R L BIE AR Y . AR WF5T
Hh BRI ZH AR HA (LN (PC I ATIV-C & &
Tt , H&E YLt 55 Masson e {0 4% 5L I 7R 45 7Y 2H K BR
JHFRIE£H 2R i 5 78 P R S T AR B 42 B d, 4R 1 A
). DCP #5245 J5 , K RUIML S o HA (LN PC Il A0
IV-C & & 1 25 T B, H&E G 2005 2 o028 A i 2 i
7R DCP X AR LA K 240 g 5 A O VE H

NF-xB J&— P i s A -, J84%8 O 1 o) 40 a4
TR BOPE 1 A T B AL Y
A RAE SN B, NF-x B B 34006 H Bl TNF-o \1L-6 1
IL-18 2598 4 [, T BUIF 4 414 hE S hn e
FERAETRAOL 5 [ COX-2 HI INOS ik th &2,
PR FE B SAE RN, WAE N RAEAR &Y . S 2
R EIR  BRRIZH R FRUFZH 40 NF-«Bp65 ,COX-2 Fil iN-
OS ) mRNA HI X} & = FIEE 1 Rk K B E ],
Hf-H TNF-a IL-6 Fil IL-18 f) mRNA H{%} & & th A
BB T s A T RL R4, DCP I i 7 B 45 41 K
FUITZH41 NF-xBp65 .COX-2 Al iNOS [ mRNA 4%t
T AR R AR 2 FEAL, & N TNF-a,
IL-6 F1 IL-18 ) mRNA MiX} & &0 A AR E T
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