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Inhibitory Effect of Paeoniflorin on the Collagen Production by
Fibroblasts through IL-13/STAT6 Signaling Pathway

DU Ming-zhan', SHEN Ji-long’, WU Qiang', HU Xiang-yang', CHU De-yong**

(1 Department of Pathology. 2 Department of Microbiology and Parasitology, Anhui Key Laboratory of
Microbiology and Parasitology, Anhui Key Laboratory of Zoonoses, Anhui Medical University, Hefei 230032,
China)

[Abstract] Objective To observe the effects of paeoniflorin on 3T3 fibroblast activation, proliferation and collagen
production through II-13/STAT6 signaling pathway. Methods  3T3 cell strain was cultured with serum-free medium for 12h,
then stimulated by paeoniflorin (200, 400, 600, 800, and 1000 mg/l.) or rll-13 (625, 12.5, 50, 100, and 200 pg/L) for
another 24 h. At the same time the blank control group for paeoniflorin or rIL-13 was observed. 3T3 cell proliferation was
assayed by Cell Counting Kit-8 (CCK-8), and an appropriate concentration (100 wg/L.) of rll-13 was chosen according to the
result of cell proliferation. Subsequently, 3T3 cell cultured with serum-free medium for 12 h was stimulated by 100 pg/L
rll-13 for 12h, and then was treated with different concentrations of paeoniflorin (200, 400, 600, 800, and 1000 mg/L) for
another 24 h. Untreated 3T3 cell served as blank control. Cell proliferation was measured by CCK-8. Hydroxyproline content
in cell supernatant was determined by alkaline lysis method. I1-13Ral, a-SMA and STAT6 protein expression were detected
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by Western blotting. Col-1, Col-Ill, 11-13Ral and STAT6 mRNA expression were analyzed by RT-PCR.

oniflorin inhibited 3T3 cell proliferation in a concentration-dependent manner (r=—0.980, P<0.01), and there was a statistically

Results  Pae-

significant difference among all groups (F=198.599, P<0.01). rIl-13 caused a remarkably concentration-dependent increase in
proliferation of 3T3 cells (r=0.538, P<0.05). Paeoniflorin (200, 400, 600, 800, and 1 000 mg/L.) inhibited proliferation of
3T3 cell stimulated by rll-13 in a concentration-dependent manner (1.780+0.177, 1.636x0.073, 0.965+0.066, 0.623+0.037, 0.337
+0.022, =-0971, P<0.01), and among all groups there existed a significant difference (F=198.537, P<0.01). Moreover, paeoni-
florin also suppressed secretion of hydroxyproline from 3T3 cell stimulated by rll-13 in a concentration-dependent manner
(3.03040.094, 2.97620.047, 2.814+0.047, 2.652+0.124, 2.408+0.124, r=-0916, P<0.01) with a statistical significance among all
groups (F=13.642, P<0.01). Further investigations showed that paeoniflorin decreased hoth protein expression of a-SMA, 11~
13Ral, and STAT6, and mRNA expression of Col-1, Col-ll, I-13Ral, and STAT6 in 3T3 cell stimulated by rll-13.
Conclusion  Paeoniflorin inhibits activation, proliferation of fibroblasts and production of collagen from fibroblasts through
IL-13/STAT6 signaling pathway, which might be one of mechanisms of anti-hepatic fibrosis of paeoniflorin in schistosomiasis
japonica.
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#1 Col-1, Col-ll, IL-13Ral, STAT6 #1 GAPDH HEE 5| #1551
Table 1 Primer sequences of Col- 1 ,Col-II, IL-13Ral, STAT6 and GAPDH gene

FEH 9[%?%(5’%3’) e (bp) JEJ((EF;"(OL) GenBank &35
Gene Primer sequence Product Annealing temperature GenBank accession number
I AU )5 GCCCGGAAGAATACG
2 MO007742
Col- 1 ACATCTGGGAAGCAAA 04 >3 NMoO
FEES OTeCe T A (T
T 254 52 GCTGCCATTGTTGGAGTTG 335 50 BC052398
Col-1I TGCTTACGTGGGACAGTCAT
M 13 ZAk al TCAAACCGACCGACAT
FIAIEA R 13 21K o CAAACCOACCOA 278 47 NM133990
IL-13Ral CTGCCACTGCGACAA
o L B : SLIT [ ~ e T
{nv% FHEFHEHE T 6 GCTGATAAGCCGTCTGG 1 53 NM009284
STAT6 GGGCACCGTGTTGTTC
N £ 2 PREAI A ~ A O A T N~
I -3 B R v Bl TCAACGGCACAGTCAAGG 691 55 BC095932
GAPDH AAGTCGCAGGAGACAACC

Promega N , TRIzol ) H g% Invitrogen N ,
it #4 Pk DNA B & B . — W T B0 S0 1% 8 A% 17 TR
(dNTPs) il DNA #5247 (DL 2000) 14 { H 4% TaKaRa
NI

2 FHik

2.1 LB LA BB kM 3 25 5 2t 3T3 dm fed &
PAER 3T3 eI ) DMEM H353% 12 h f5
K5 HIIMAARER BERIATZ)H (200, 400, 600, 800
F11000 mg/L), [R5 O RRA, O DL IE & 40 il
ISR SRAE N PETERT IR, 4 6 NEFL, 4k%:
KRR 24 b, ARPEZLIR I SRR I A7) S d A A DU
YA IE LRI S (LDH) o i, ARAE 2 S
25 AN IR AL 40 L LDH & a9 22 R R WA 4t
2 X, FIRATZE T 3T3 i A TV E R
22 HHFa3TI Mk ke w313 4IEETL
M¥E A DMEM 15558 12 h 5, 41550 A R
FEAZHF (200, 400, 600, 800 Al 1000 mg/L), [Flff

B IR, A 6 N EFL, 4kLiRigE 24 h ),
BEFLIN 10 wl CCK-8 X5, F4keelisR 2 h, &
%E (A 450 {E) o

23 IL-13 %+ 3T3 smfe A k9% em  3T3 4ifiN e il
A DMEM FR853% 12 h J5, 2541 I [k
7 rIL-13 (6.25.12.5, 25, 50, 100 F1 200 pg/L), [f]
W as FIx IR, RReHisE 6 N FL, AksEbsg: 24 h
J&, AL 10 wl CCK-8 37, #3850 & i,
USSR 2 h, AE A (H.

24 B oIl-13 Rk ey miaie i E . KR
AT AT S AKX 5T a9 Hm 3T3 i
FETCIMLIE ) DMEM Hi#55% 12 h J5, 480 A, B, C,
D, E. FRMGHTH, A4 NSAXTRYA, H4ik6
MR, AdUmAAFEER K, HAKLUMA 100 pe/L

flL-13, 35 12h; fEC, D, E. FH1 G A5
A 200, 400, 600, 800 Fl 1 000 mg/L A5 25 H %W
Bigi 24 h Ji, HEAT R AR

240 A3 A AL 10 wl CCK-8 1H,
HRSEREFE 2 h, T A {H,

242 @ EFREBABRGAN  BUEFE LW 1.0
ml, FRYEFEEH BRI A SR E UL ARSI I3 s
2R o i

243 HEHREIL (Western blotting) 247 FEE#
L, USRI, PRI, JRRTEE A TE R, B
20 pg I, Gt e SRR AN - 3R VA M Ik e 5 st L Uk
(SDS-PAGE)5rEif5, MBS PVDF JEFZED |
FHE S%BEAR WK PBST ZE Py P4] 1 h, TBS ¥Eik,
A A ABT/N L «-SMA (1 :50000). IL-13Ral
(1:1000), STAT6 (1:1000)F1 B-actin (1 :1000)
Bilk, 4°CFEMSIR, TBS Wik, Inbif HRP-
IgG(1:20000), TBS PEi%k, B LI XA (FTik2A
A, AR

244 RT-PCR &N JS55853E B3, WM, H
TRIzol X577 & FE BB RNA, FHLLE AL cDNA 55 1
B, LA cDNA 55 1 55 A BARIETT PCR, KW 4514
. 94°C 5min; 94°C 45s, 55°C (£ HHB KE
FEILFE 1) 455, 72°C 45, 4L 30 MEFR; 72°C 10
min, HU5 ul PCR =YIATIi e GRSk, SEAMT T
WA LS SR BE I B R G 4 UG O 15 4%
mRNA Z5OGEE 1% H 52 GAPDH mRNA %4
A EREBEAT A, 1194 Col- 1 . Col-TM ., IL-13Ral .
STAT6 mRNA XS ikt

3 Fir=EST
K H SPSS 13.0 A TG 1404, 242 [H
FEEER I E AT A BT RN PR R 2R 5 25 50T .



« 96 - o ) B A 2 5 P A B AR 2011 4F 4 A 25 29 56 2 ] Chin ] Parasitol Parasit Dis Apr. 2011, Vol. 29, No.2

= ES

1 AZ5E 0% 3T3 MY E

Bifi 5 A% 25 I B B 3, A CCK-8 il =
Ao THIZHEAR, Ao (5 AT H MR Z (B B A HHOC
P (r=—-0.980, P<0.01), HASUEELIE] Ay (HZESA
Biitef i L (F=198.599, P<0.01)(F2), UiA25H
AT B ARG LA T T 20 3

F2  REREN LR RS R A A B

Table 2 Effect of paeoniflorin at different concentrations
on cell proliferation and toxicity

Paeonifﬁiﬁ;fc%ntration A HISEFH(A 1 1) AR (A s, TH)
(mg/L) Proliferation (A.s value) Toxicity(Ad.s value)

FHEXT R - 1.477+0.041

2 X R 0.954+0.030 0.222+0.015

200 0.887+0.037 0.213+0.029

400 0.779+0.018 0.230+0.013

600 0.686+0.021 0.215+0.042

800 0.601+0.042 0.211+0.040

1000 0.457+0.037 0.202+0.025

2 MHEHEATHYIRERI 3T Al HSHEER
LDH Bl A AT 2545 %3 3T3 40 g it i v
HILE IR, BEEAT 25U RSN, AL (HICH
AL, Ao [ES5 AT MR EE Z 8] TCAH 1 (r=-0.215,
P>0.05), HBRFEYEXTHRZAAN, £ BELL AL (HIRI Y
ERTCG I L (F=0.416, P>0.05)(F2), UiHIA]
PR E S 0~1 000 mg/L B, XF 3T3 4 i To 25
PEVERT, P HIZMR EE FE AT 254 A T4 S 56

3 rIL-13 {23 3T3 {iERYIEE
B2 vIL-13 ¥ BE R BE I, JimA CCK-8 ik# f5 ,
Ao (B EHIN, H A (55 oIL-13 W Z B2 A 1
0.7

Kol (r=0.538, P<0.05) (& 1), Ui rIL-13 AIk K
PR b A O BT A 2 P A B B
0.6: .
05
5 04
E 03|
02|
0.1
S 625 125 25 50 100 200

rlL-13 ¥ (pg/l) 1l1-13 concentration (ug/L)

1 AREMRER rIL-13 X3 3T3 AR 5H A 2200
Fig.1 Effect of rIL-13 at different concentrations on
proliferation of 3T3 cells

0.9
> 0.8

YUAEIET (A (H)
Proliferation (A i value)

4 AZHEE oIL-13 RIEA 3T3 HAERYIETE
PL 100 pg/L vIL-13 $3#% 313 405, IAATZ
T, BEEATZTRBERIIGIN, A [EEWIFEIR, A
HS5ATEG TR B Z AR A A G (r=-0.971, P<0.01),
HAHM Ay (H2ZFA 5T # 5 X (F=198.537, P<
0.01) (3 3), U WIAT 244 vk B AR 1k b 41 ot 22
rlL-13 S8 A B 2T 4 20 B 3
#3 RERERSEER riL-13 R RS
RAHERS

Table 3 Effect of paeoniflorin on cell proliferation and
hypdroxyproline secretion from cells stimulated by rIL-13

dAL-13 VREE AJZRHRIREE A REm S
215 rlL-13 PAE (Aso fH)  Hypdroxyproline
Group concentration concentration Proliferation content
(rg/L) (mg/L) (As value) (n.g/mg)
A 41 Group A 0 0 1.465+0.148  2.716+0.115
B # Group B 100 0 1.980+0.130 3.328+0.281
C 2 Group C 100 200 1.780+0.177 3.030+0.094
D 4 Group D 100 400 1.636+0.073 2.976+0.047
E 2 Group E 100 600 0.965+0.066 2.814+0.047
F 4 Group F 100 800 0.623+0.037 2.652+0.124
G 4 Group G 100 1000 0.337+0.022 2.408+0.124

5 AZGEREING rIL-13 R 3T3 AR SR

3T3 A4 100 pe/L rIL-13 HE )5, FiE A
FIATZS T BRI, A 3% 97 B0 h BRIl R
HEEEAL, 5ATAA Wk 2 B A M
(r=-0.916, P<0.01), HEHMZEFAHGITFEX
(F=13.642, P<0.01)(3 3),

6 ATHEFREHNHIZZ rIL-13 i E 3T3 AR L
a-SMA ., IL-13Ral #0 STAT6 EH

3T3 4 L 7E 100 pe/L rIL-13 F 5, «-SMA .
IL-13Ral il STAT6 £ 3Rk WG, InAA 251
Ji, BEEATHREERIEG, 4N R RN i
B> (K2),

7 AEEREIIFIZ rIL-13 RIEAY 3T3 4RaERE Col- I |
CoHIll, IL-13Ral #1 STAT6 mRNA

3T3 425 100 we/Lrll-13 FEJS, Col-1 . Col-I,
IL-13Ral Fll STAT6 HEEK - BT, MAAATE
J5, BEEATZTHREERIIGIN, 2AUAHR mRNA 58K
FIEHTEIL (B3),

Wi

IR, AL A S AL T3
A, TEAMARRLSRSR AR T, 55 o TR,
MR R (TR N BB T R A 244k, £F4EALi
TR 2 RfRIR AR fmlEE , Horb 1013 2 20 et
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A: A4l Group A; B: BZ Group B; C: C4l Group C; D: D4l
Group D; E: E#4l Group E; F: F4l Group F; G: G 4l Group G.

2 Western Blotting #&ill -SMA, IL-13Ral 71 STAT6 EHHIFKE
Fig.2 Level of a-SMA, IL-13Ral and STAT6 detected
by Western blotting
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B3 RT-PCR#illl Col- I, Col-Il, IL-13Ra1 0
STAT6 mRNA (3 RKE
Fig.3 Level of Col- 1, Col-lll, IL-13Ral and STAT6
mRNA determined by RT-PCR

L A e Rl 1)) e 0 e S O e S 21 [ W
13 fEF T I AF e M AR SR 18 2 6 32 14K IL4RAL-13Ral,
W I-13RTAT6 5738, Ja 2 e J JE P i) e it
RIEAR YA BIVE R YU LT AL S . AT

JE B TR T A A TSI 1 S A 22 e A e o
K, XTEF4Efe R ALl kR, HAEEW
[ S=9"8

ARG /INHEUESE, 5 H A I U 7N B AT A
ZERb R IL-13 fY AR I B e, H 113 fkie
FFEF A RRRE | 15 AL BT R4 B B OB ARG s 45
TATAG, LR ZER RN . S4B AR |
IL-13 Ft, LA RIE AR i Jl T 2 2 i 25 2 ) S i 2
BRI, ATl E R TGRB I/SMADsF 5454
SIE TR H A L H /N BROFEF e e i ™, AR
5T Won, AT A2 1L-13/STAT6 15 54 S
T AN LT AE AN A 3G, WS A AR, X
— RIFEE TR A= AR R, LR AT BT
LA AT

SRy G R SR P LIS B e A ST 45 5, A
SEHGRT 12 h AN C IS P RE R, A T RAT 24
X BT e A s, AT 29T T4 (IL-13
B ZE TL-13 JIAY 3T3 40, 450 BoR, A%
3T3 YRR rIL-13 Jli, AT BIREHR EEAROR I 1,
PGS . /R AT 2451 AT REIE o 1] 1L-13/STAT6
5 Sl A A S Ok R A A B
Hh, AWK rI1L-13 BEMR B LA HE 3T3 21 i
B, 454 r1L-13 BERH WARE 3T3 4l a-SMA
ik, WRERAEILI BURATAF AL Zrp | 113 K3k
TSI AT AR A A AR DAY SR A

R T i TL-13 X D 7= A B B e DA B AT 25 S 1
X A= A I AT I HIVE R, AR SEERERE 100 ng/L
rlL-13 J3% 3T3 40f, FAHATZ T8, 258K,
rlL-13 AL SN Ao IRl 2R, 17 L SR 5 o
AR AL Col- T Fl Col-MAYFRTE, MATZG T RE
T ARSI AT TR A 2R 1 43 WA LA &2 Col- T il Col-
WAk, R, AT2GFH 10 T R ET 4 4 At g 3
IS S 7= R A 25 Ak

A 24 S 75 3 1 A AT 4k 40 Y TL-13/STAT6
5 I S TR R SR A P AR e 9 AR AT 4G SR 4R
N, ATZTERE I WA fIL-13 {2 JEAY TL-13Rad Al
STAT6 & [AFRIBFIFER 5%, BERHAT 2451 Al gt 4
il 1IL-13/STAT6 {55 5 %% 538 i H 19 52 4K 11L-13Ral F01
H WS F STAT6 SR Bnfil BIR B r=A, i
ST EALRIER

ARSI AR 1L-13/STATG 15 5 5% Sl Bk & T,
FEPRIMNA rIL-13 F T 4R ani , WIS An M5 . 7%
R IE =G L, SR TR 225 25 () B B 3 A5 245
T HUZAMML, GRS T AT 25 ] 1L-13/STAT6
I S A T AR R 3 L I AR R
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FRETKE L35 Bk CB/S1 W AZMER 16S rDNA FHI5 T
KRR, EAEM, HET"
[1BE] HHRO- R T E R IES LS, KPR CBST MAEANRT, TERep R ANEN) 16S tDNA %
[, PATEELHPRT, S5RRI, SR Lr R e BiB R M CBS1 /R AN SR A RIERIR, ZEMRR AR 234,
FKEL CBST A ZRAY 16S tDNA JEHHK 1534 bp, 528 WIMIERTK AT B (Candidatus Amoebophilus asiaticus 5a2) Flih
EVBFDR [ 43 25kk KA/E21 PHEAEANERIRY 16S rDNA LKA RIE IR R 98%,, LB AATRIH, SRR E CB/ST N ILA= AR
L R T KA/E21 RN | 2T BOR CURFTR , SRRATREIG oA AT A A/ I ide o A AT S A A AL R
[KEiR] BPDRE; 16S rDNA; PR FEBHERR AT

SCHkBRIRTY ;. B

Sequence Analysis of 16S rDNA Gene of Endosymbiont of
Acanthamoeba sp. CB/S1 Isolated from Soil

XUAN Ying-hua, CUI Chun-quan, ZHENG Shan-zi"

(Department of Pathogenic Biology, College of Basic Medicine, Yanbian University, Yanji 133000, China)

[Abstract] The endosymbiont of Acanthamoeba sp. CB/S1 was identified by orcein-carmine staining and 16S rDNA
sequence analysis. The endosymbiont bacteria were rod-shaped and darkly stained, and irregularly localized within the cy-

toplasm. The length of the 16S tDNA was 1534 bp and its DNA sequence was closely related to those of Candidatus
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