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o BARAR 4F AL B F TGF-B R-F. B 842 Thl/Th2 & & P # . 3w KA 5 F A F LD R EA B
H“yrHER .,

[E@iA] AR R T e mie, A ;2585 %4, Thl/Th2 #4t

[(hEESESE] R575.2 [tfRiRE] A [CEHS] 1671-8348(2019)16-2728-06

Therapeutic effect and mechanism of Cicada polysaccharide on carbon
tetrachloride-induced liver fibrosis in mice”
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[Abstract] Objective To investigate the effects and mechanism of Cicadae polysaccharide on liver fibro-
sis induced by carbon tetrachloride in mice. Methods Ninety male mice were divided into the control group.
the model group,the colchicine group and the low, medium,high dose of Cicadae polysaccharide group. Except
for the control group,the mice liver fibrosis models in the other groups were established by injecting of carbon
tetrachloride (1 mg/kg) twice a week. After 7 weeks,the colchicine and Cicadae polysaccharide group were o-
rally administrated with 0.1 mg/kg of colchicine,0.5 mg/kg (low dose),1. 0 mg/kg (medium dose) and 2. 0
mg/kg (high dose) of Cicadae polysaccharide twice a day,for 3 weeks, respectively. After 10 weeks, the mice
were sacrificed and liver tissue was weighed to calculate the liver index. Masson staining was used to observe
the pathological remodeling, the levels of aspartic aminotransferase ( AST) and alanine aminotransferase
(ALT) in peripheral blood were detected by colorimetry method,and levels of IFN-y,I1L-4 and TGF-8 in pe-
ripheral blood were tested by ELISA. a-SMA, collagen type | and TGF-f mRNA levels in liver tissue were detec-
ted by RT-qPCR,and the proportion of Tregs in peripheral blood was detected by flow cytometry. Results The

*  BEETE . EF GRS 5 @R E T (JDZX2012059),  EEB A M 1963 —) , @l AT B ASR) . 35 BN 2 o 2
ZEBIEIT G IR IT AR . A j@{51E# .E-mail:chenshengduo@126. com,



FTHRES 20194 8 A% 48 5% 16 2729

body weight and the levels of peripheral blood IFN-y and Th1l/Th2 in the model group were significantly low-
er than that in the control group(P<C0. 05),the liver index,the ratio of fibrosis,the expression levels of liver
hydroxyproline,liver -SMA mRNA, liver collagen type | mRNA, liver TGF- mRNA and AST,ALT,IL-4,
Tregs ratio and TGF-8 of peripheral blood were significantly higher than those in the control group (P <C
0.05). Body weight of the low, medium and high dose of Cicadae polysaccharide group increased gradually,and
the medium and high dose of Cicadae polysaccharide group was significantly higher than that of the model
group after 10 weeks(P<C0. 05) ,and there was no significant difference with the colchicine group (P>>0.05).
The liver index, the ratio of liver tissue fibrosis, the expression levels of liver hydroxyproline, liver o-SMA
mRNA, liver collagen type [ ,liver TGF-8 mRNA,and the expression levels of peripheral blood AST, ALT,
IL-4, TGF-B8 and Tregs ratio in the middle and high dose of Cicadae polysaccharide group were significantly
lower than that of the model group(P<C0. 05),while the peripheral blood levels of IFN-y and Thl/Th2 were
significantly increased in the model and high dose of Cicadae polysaccharide group when compared with model
group (P<C0. 05). Compared with colchicine group, the liver index, the ratio of fibrosis, the expression levels
of peripheral blood TGF-8,peripheral blood IL-4 ,peripheral blood Tregs ratio and liver TGF-8 mRNA in the
middle and high dose of Cicadae ploysaccharide group were significantly increased, while the liver hydroxypro-
line,liver c-SMA mRNA,liver collagen type [ ,and the peripheral blood AST,ALT IL-4 in the high dose of
Cicadae polysaccharide group decreased obviously(P<C0. 05). Conclusion Cicadae polysaccharide has protec-

tive effect on the liver fibrosis induced by carbon tetrachloride in mice via reducing Tregs ratio,and TGF-§ lev-

el,and regulating the balance of Thl/Th2.
[Key words]

larization

HFEF 4l 02 RUF R 7 OB 7 R 55 5] i 9%
RN A 1) 1% P 5 A% 8 95 g g B A Ak DL AT
A A1 5 o o AR G| R IE 2H 2 R 9 O 3 e A Ay
S RO R S 22 8 Ik I 0 E R
W AT % | B S8 A 3 B B 2 R TR A A AL
AR AL, ST 5 &Y fg ke 2% o gk W A= i s i R R T
AT A S R A i A kR . SR, B R AT
B 225 R ROK AN By 32 9 Bt 2F 4 46 25 1 X o HE
TG B il 1 P 240 e 2 4 PR AR I R R R Az B R
ST UESE 72 21 4E 4k & A A Jgad # v DR b A K
Al ¥-B(translorming growth factor-8, TGF-B) b £
HH 22 il 56 9 4 R T 48 B B 23 8 1) 48 M A G 4 L
K+ 505 i b 72 42 1 2 1k SN 1) 2F 4 4k B
AEALSY . H A T 7078 27 2 Ak I IR T BivR 97 o
ELA R RS

f& 45 i B 24 43 W AE (cordyceps cicadae) H 2 B
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1.1 #F

1.1 SEERZhy) 4 W48 205 0 BR Y Wit 5 2k W 4
ARABRA = 5 & 65 %, o E 25 L CP2010, 18 %5
snt3688, Su AT B W2 £ 22 vh il (PBS) B il 5 200
mg/mL . BOKANGR A P9 B 24 M B= 25 FR 53 4T:
ANE R T E 25 8 CP2010, B 25 % H53021369,
ST PBS BLifil AL 0. 01 mg/mL ¥ .

1.1.2 Shiffnsrdl  Jobe e itk (SPF) 4% C57BL/6
HEME/NEL 90 H (Ferp BEE R 22 [ 5 B2 22 Bl sl ) B 22 v
O BV AT IE 5 SCXK20150012) , 4% 14 S5 1t 249 465 43 41
2 I AL AL BOK AL B ATL (0. 1 mg/kg) Fil 4 Wi AL
ZWEIRF 5 (0. 5 mg/kg) . H 5l i (1. 0 mg/kg) Fl & 5
#(2.0 mg/ke) 41, B4 15 K. i T IR AL R A R
o B (AR ARSI th S ) SE T8 /D) A A~
S PR 2%  mI R A 391 U SR A AR B R/ BRAE 25
TV UG LB BAR BARG A BB,
B2 525 25 5 K DA CRUE e 45 R A B e v 4e it
S3AT SR b AN N BRSO AT SR L SR 10 B
INERAE R e R TR

11,3 U puS b W B 7 3 B 52 558 A 25 4 FR
5 F) s Masson Yy g B BIZELE IR W H R B IR A
AN M N AR " B B (AL fI R & AR A
ARG il CAST) 1 2H 2152 il 24 IR 7K ~F- Az il 3 741) 6 1
AREBEEZREVWEAAGRAANR v THHE
(IFN-y) . A 40 Ml A F-4 (IL-4) | ¥ 4k 4 K H 78
(TGE-R) Ml oIl 8 2 4 (oo SMA) ELISA 45 it 7 £
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W LT AR W HOR A BR | /0 BB A O A
J 3 5 W W 1 K T O A ol R R BR ST A
Al /B CD4- 313 5 2 11 (APC) Fl CD25- S AU 9¢
HF (FITO) J i ik 3 4t 57 BioLegend 24 7] .
114 X8 IE B 288 B 05 A A 22 B 6EE (H AR
Olymics 2 &) s K18 = # 2O HL (2 [ Thermo Fisher
oA s C6 a2 AH LAY (S BD 23\ 5 2 Y] e B 1
(#£E BioTek A,

1.2 Jik

1.2.1 BEARIEES, 52525 BOALAL  RKOK Ak 20 0 4
WAAE 22 W 4158 i B2 R 1 4 PO Ak (1. 0 mg/kg) #E 5T
INERIFEF AR Y, B 8] 2 kA8 7 . TE E 4 R A
45 TR . B S BIOK AL B A B 45 T B OK AR
W 300 pL. & G WAL Z WL VE B Y45 T & Wi iE 2
300 pl,2 ¥k /d. 33 Ji . WIR/NR A ik e

1.2.2  {RJHE G R AT SE im0
SR /N B BT A L 43 BT 45 24 O /S BRUMR B A AR A OF T
SEHAE WS L AR FE /N B BRI IE L BR BT R S T 4
B 20 48 5= IR 0T & (mg) /AR i ()
1.2.3 RIHERKF-R I BRI 4/ BUFFE 100
mg. A WRER IR 5 & He i % . 9 1 1 mol/L NaOH i
WpH=7.0, RMHEN-T 24 0= K2 R KF. T
560 nm K I WO BE CADE L DU 52 JH2H 23 v 32 il 2 1R
T En(ug/g) .

1.2.4 HEUREEKRN SHANRITFHSET 4%
Z R EE R A8 hy WA MEEIF S pm YIRS,
4T Masson Jeft, . IR UTH R B A Image-Pro Plus
6.0 BAF I3 HT

1.2.5 AhEIm ALT AST K4 BRBR B 800
pL T2 AP0 BE R 4, 4 B 100 pL J5 3 000
r/ming O UMK, W HR 50 L8 F 3 55 b, i I
TR & BEBA R % ALT #1 AST /K,

1.2.6 AP TFN-y IL-4 1 TGF-8 A FEA M Bt
100 gL B fif 43 25 19 I 2% 2 B ELISA 5050 & i B, K
D 2H A5 3 W TEN-y 1L-4 # TGF-B 7K F-,
1.2.6 JFHZ oo SMA, T B JE . TGF-8 mRNA K
PRI SR TRIzol — 253k HL 100 mg fiF2H 21 &4
RNA, 3 {#i F§ NanoDrop2000 X RNA ¥ & F1 4l & it
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TR . 2 B 5 S 3R & (32 [ Thermo fisher 24
D ERAE D BRUL IS 500 ng S RNA S8 5% eDNA,
P TE % Wi # B cDNA % 10 ng/pL, #% I RT-qPCR
VLA B 10 ng cDNA R R WAL AR . 15 L PCR K
R MR 95 CHIZS % 5 min; 95 CAEHE 30 s,
58 °CiB k 30 s,72 ‘CHEAH 1 min, fFF 35 ;72 C&
FEAR 5 min, PR EE A G WA Rl it e, DL E-3-
BRI A B (GAPDHD A N 2. 315 o« SMA, [ B R
Ji A TGF-8 mRNA K-V, 51# 73] TGF-B, ik [4]
5-AAA ATC AAG TGT GGA GCA AC-3", %[ 5'-
CCA CGT GGA GTT TGT TAT CT-3", ¥ # =4k
/N 224 bp; «-SMA, IF 1] 5'-ATC TGG CAC CAC
TCT TTC TA-3', & I 5-GTA CGT CCA GAG
GCA TAG AG-3'. ¢ /=8 K /N 191 bp; T g i,
1E 5'-GCT CCT CTT AGG GGC CAC T-3', )% 11
5'-CCA CGT CTC ACC ATT GGG G-3', ¥ 1 /=9y
/N 103 bp; GAPDH, IE ] 5'-AGG TCG GTG TGA
ACG GAT TTG-3', & 5-TGT AGA CCA TGT
AGT TGA GGT CA-3', ¥ #™= 4K /N 123 bp,
1.2.7 AbJF L Tregs W48 BUMA 400 pL B
A2 2 40 T 3 85 1 o XA AR 22 18 AL 400 pL
PUEE I T3 28 .3 000 r/min 850 B[] A% 3 2
4 H )2 TR U L PBS Bk 2 K5 . L 400 L PBS
HE, B 100 T4 4 & 4r ol im A PBS. CD4-
APC.CD25-FITC il CD4-APC 5 CD25-FITC ¥ =
Priks 2 pL. FEREHSLEF 30 min, PBS % 2 (K5 .
PL 100 L PBS HE &, EALREI .

1.3 SEit2gab3 R A SPSSI7. 0 #4748t 41
Bro tHEBRBLL T4 s Rox . BAHHE 2D HTT 3 K
ST S B A TE] BB CR A ¢ KB, LA P<<0. 05 i 2 5

CER -9
2 &% R

2.1 A WRAE 20 DU AL iR T T AT 4 Ak s B R
HMAEE R 7R T A L 7 J AR A
NIRRT BT IEW 4. 2 RA8 S E X (P<
0.05) ;B & 10 J& , 457 2 {4 o 12 B9 I K T Bk KAl
Al e R R e SRR . 2R
HYim L (P<0.05), WW#E1,

x®1 EHNRERETUER(TLs,2,n=10)

215 0 J# 74 8 J 9 A 10 J4

EHA 22.1040. 79 44,2040, 81 48.3020. 64 52.2040.71 55.4070. 69
D 4 22.70£1. 14 38.1040. 977 39.80+0, 720 42,2041, 32 43,2041, 4%
FKAKAL B 20 22,6041, 40 37.7043.97% 41.1044, 67¢ 44,5044, 50 47,4044, 81
4 WAL 22 WIS AR i 22,4041, 34 37.9042. 46° 40. 2044, 65 41.60+3, 132 42,2044, 122
i WALE 22 il v 5 41 22.60=1. 35 38,0023, 54 40.8043. 68° 42,504, 210 45,2043, 98
e WA AE 22 0 2 ) B 41 23.00+1. 28 38. 303, 46" 41.50+4, 240 44,1044, 042 48,2044, 00

a: P<C0. 05, 5IEH 4t ;P . P<0. 05, SR 4] L 4%
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ATEH A B AR 5 CBOKANTR A s D 5 W78 20 BIAR50) dk 2 5 - < W 78 20 il ho 500 ik 201 5 . < 900 2 i v ) ik 21
B 1 S EY IS UBE ST ELNRIFARARSIBESFLENME(<100)

2.2 AR X Y A AL R 5 T I 2T dE AL /D BRUTE
RO EM B R KR AT 45 ROV B T IR
. it Masson B8 % B, #5850 20 JIF AL R0 7 119
B TR CRAEET K BT 98 ) T AR, BT 4 4k FE ] 45 1E
WHE R ZRAGRITFE L (P<L0.05), &ML
B < e R R LT RO W B AR TR AL (P <
0.05) , < 78 20 Wl v g 50 5k 2 2T 48 A LU 1) B S AR T
BERILL (P<C0. 05) » 22 5 A e i 22 18 30 5 BOK Al i 4L
R G - 45 W26 22 0 o L g ) 2 40T 98 20 B 2T 4 AL HL
W ARG, 25 5% A GE 7 2 i L (P<C0. 05), WL 2,

K1,

* 2 FHHENRIFEBMARLEHER (T5,2=10)
2153 T4 % (mg/ ) YAl B (0
EHA 42.28+0.41 0.28+0.01
HEALA 73.43+1, 52 9.55+0. 43¢
FROK Al 2 59.48+0. 87¢ 7.13+0. 42
G WAL 22 AR R 4k 21 66. 1241, 23 9.21-+0. 54¢
4 WAL 2 v R e 2 50. 7541, 18 6,540, 87¢b
G WRAE 2 R 4 45,5341, 16 4.237+0, 86

4, P<C0. 05, 5 IE %4 &b P<<0. 05, SREBI 4 k. P<
0. 05, 5B KAl % 41 bb 5

2.3 4 WAAE 20X U AL ik S S A 4E 1 R
ECM BysZmm B8 2H /) BRI 202 « o SMA AT T 7Y
SR B TR # 4, 22 %A Ge it 2E B L (P<<0. 05),
FROK AN Bk 21+ 45 50 A6 22 0 v L s ) i 2 2 I PR S o
SMA F1 1 #Uf Ji 4 0 W AIG FREARU 4, 22 % A G i+
B (P<C0.05) 5 SRR AL B 2 AH L - 4 W0 48 22 00 =5 5
PR E R Lo SMA F1 T B B B R G, 2 55 A
GiitE L (P<<0.05), WL 3,
=3 £HNMNR ECM HER(zLts,n=10)

13 Iz aSMA TR
(pg/®) mRNA mRNA
E#4H 189. 524-22. 40 2.1240.10 1.13-0.06
TR 444,55455. 43¢ 8.8274-0, 38 4,130, 320
oKL 336. 4353, 90 4, 9140, 70 3,280, 51
USRI 421.85482.500  8.140.87 3,980, 420
LWt RI A 368,546,980 6,650, 91 3. 3470, 372
ST SRR 257, 13549, 42 3,060, 81 2,104-0, 487

. P<<0. 05, SIF WAL #; P P<T0.05. SRR 4] L5550 P<
0. 05, 5Bk KAl A% 41 bb 4

2.4 WA Z0E X DU S AL Bk T A8 A I 2R 4k AL/
FBUALT.AST fysgmg BRI /N ERAM & H ALT A
AST K FHE &S TIEFA, ZRAFRITFE L (P
0. 05) s BOKANBRAL - 4 WAL Z B b L& R 4] ALT i
AST BB BAR PB4, 2R A FEIF¥E X (P<
0. 05) 5 5 Bk /K il B8 41 AH L 4 W AE 2 8 & R & 4l
ALT F1 AST Bl R R, 2R AR I F B X (P<
0.05), W4,
x4 LHNR ALT/AST HER (zLs5,U/L,n=10)

215 ALT AST

EH 4 42.49+7. 54 71.28+12. 41
BRI 4 123.554-15. 43¢ 116.43+11.52¢
FRAKAL B8 4L 111.43+10. 90% 102, 48+11. 87
S WAAE 2 BG40 116. 2013, 42¢ 112.29413. 56°
S WRAE 2 W b B4R 93,0015, 61 98,3013, 40
G LAY 22 W e 9] ek 41 85,1312, 42abc 87.53410. 1670

4 P<0. 05, 5 IEH 4L #:0: P<T0. 05, 5 W 21 [b %55 P<<
0. 05, 5 R K AR AL b 5

2.5 LRI Z X U S AL ik 5 S 2R 4 AL N BRAR
I IEN-y . 1L-4 J& Th1/Th2 fy52me A L T 1E % 4
B ZH /N BLAM i rh TEN-y K- 0 Thl/Th2 B & %
R IL-4 KPS, ZERASEIT¥E X (P
0.05), 4xWffEZpHd  mH) a4l IFN-y /K-F-Fil Thl/
Th2 ¥J0 & FRIEIZH (P<<0. 05) , 1L-4 7K F W] B A%
TR, 22 7R IA G5 L (P<<0.05) 5 5FKAl
B A L 4 Wi 4G 220 b s R a4 AR R ol TEN-y (1L~
4 J% Thl/Th2 il B, 27 A 41t 8B X (P<
0.05), W5,
x5 ZHNRINE M IFN-y. 1L-4 & Thl/Th2 i
ER(z+s,n=10)

415 R fot Thi/ Th2
(pg/ml) (pg/mL)

EH4H 113.8948.27  41.5244.48 2.644-0. 22
FAILH 65.3474-13.34* 89,3445, 720 0. 7540, 38
BoRALBRAL 713741283 72,9246, 73 1.044-0, 37
S WY 2 BTG R) fA 62.42411.4* 82,3043, 46° 0. 750, 54
A WA 2 R A 83,8612, 8 61,303, 46 1,394, 240h
iz 2 Temiliael 92,2015, 14 54, 23426, 81% 1, 6420, 427

a,P<70. 05, 5IE® A E ;" P<<0.05, 58RI 4 b P<<
0. 05, 5k AK Al i 21 1L 5%
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X6 ZHMNR TGF-R 0 Tregs WIER (TLs,n=10)
25 S I TGF-B(pg/mL) JIFMEZH 41 TGF-8 mRNA SR JE L Tregs H il (%)
EH A 119.09+6. 43 2.60+0. 21 6.43+0.32
L 4 199. 8449, 13® 8.73+0.32° 12.89+2.61°
KK A Bk 2L 173.18£7.12% 7.3840.87% 10.01£2.18%
<5 AL 20 W AR 4 21 182.20+13. 41* 8.3040. 49¢ 11.05+2, 45
4 WA 22 0 v 7 153. 00412, 224be 7.5240. 762 9.9242, 31abe
4 WK S W R R4 140. 7816. 012b¢ 4. 960, 624 8. 792, 97be
*:P<<0. 05, FIEHW A HHL - P<<0. 05, SRR ML ¢ P<0. 05, 5 Bk K Al il 2 He
- Data. 002 - Data. 002 - Data. 002 - Data. 002 - Data. 002 -« Data. 002
- (6.43+0.32)% . (12.89+2.61)% - (10.01:£2.18)% . (1.05+2.45% = (9.9242.31)% = (6.79+2.97)%
o> > % S % %
g g 2 Se g o
£ g“s ie ie it 3t
'e] 21 ] e ] 21
% 0" Tt 102 T0% Tod % 0) T ] B T PO P 3 P S— =Y PO B——
1% 10! 10 10® 10 109 10" 102 10° 10 1% 10" 102 10% 10 100 10" 102 10° 10 Ti% q0' 102 10° 109 100 10’ 162 10° 10t
A GD25FITC B CD25FITC c CD25FITC D CD25FITC E CD25FITC F CD25FITC

AIEW AL BT C HORMIBR AL D G WAL 2 BRI 4L 5 E - G W0AE 2 0l b R 18 41 5 F - G 9078 20 0 o 0 2L

& 2

2.6 4 W AR 28 X DY S AR Bk 5 S T 2R 4E 4R )
TGF-B fil Tregs WysZmy  BIAIZH /N BRLAM A i TGF-8
JKEAN Tregs EflJFAE 4040 TGF-3 mRNA 7K - B
BETIERH, 250 %123 L (P<<0.05), 4
e b A I TGE-B /K SF- Al Tregs b
Bl JHFNEH 2 TGF-3 mRNA 7K 34 W] I T 45 A1 41
(P<C0.05) . SHRAKATRLL A EL - 4 WA AE 2 4 b = 57
it 4 A0 I TGE-B /K - Al Tregs be il JIE 2H 21
TGF-B mRNA /KB 2. 22 74 51T % 5 X
(P<<0.05), W& 6./ 2,
33 i

JH- 27 4 Ak J2 i IR & A= Be 491 658 v 1Y) J W S8 3
FAENG I Z R Az — 2 B T SR
25 SO IR G 51 R e 1 Kk T B L I R A
ZURFE HEAL 51k T D fE 3 2% ™ B B N R
SR o H AT EE X 2F 4E 4L i 36 7 B = A AU 259 Bk
KAWL BEAE Sy R B S8 400 4 i 2T 2 20 it 16 5 1) 25 W) 9%
i T LR AR 9T oK BE R W B I ROR . 4 i
et — MRS St rh 2yt Fook H v o R A
PEPANT PR DUEASFE S . ZHE R & A £
BEEPEY) BT . © WIE S5 2 4 AR 25 S Y FE A
AT LA 5 B 2 M O R A TR Y P A S 2
U RN ITUE ST L 4 Wi AE 22 BT I 2T 4 Ak 1 £ A
Y5 Hpt A AL 3] NF-«B A/ FIAH OC . HH X I
A IR B A B R R E Y . AR R £F
AeA 5 Fe g 58 M S T %5 YD AE DG, b, Thl, Th2
SN LT HE A SRR 1 AL Z " A
G WY Z2 W 1) S e R T AV AT A 52 e Thl, Th2 2y

A5 B TR T T 4 AL B A D DL ARG

HHINR Tregs B N4 &N

ABFFEI L KT 1 S 0O A A Bk g N T AT 4E AR )
BB, WEH G T ML 20 3 S B BT £F
AE Al /N BT S S SR AT BE A VRITAE . BB
BRIV, 52 36 v s o 4 EOR 20 2L B U0 R Masson J £
R I HC T Y T 2T AL 5 RS 1 20 i A0 Bk B HE AR L A
FFFREG 0o [ B o 38 3k A T 5 i 20 R o SMA A
T Y it IR 55 40 i 7 & i Cextracellular matrix, ECM)
BRSO M A R .
WA 20 W 2 O T AT A AN BT RE L AR
AST F ALT, i H . 2 &R 2F 4 4k /)N BUA A i
AR Thl 40 B 5~ IEN-v, T8 T+ r9 Th2 40 i A
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