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A2 R D ELEEZNAE 4 TGF- B 1 A5G

WRE, EAE, B8, T, REM, BB, FRAL, oA

[FE] B BHIIATAH (paeoniflorin, PAE) XL AT HIBHTR (SEA) H3/ N BUSIE EWE A0 (PMs)
FEAEAEARK BT B1 (TGF-BL) WISZM, Fik WHEDGIE SEA, ZBIMA S /MR PMs YRR | Brafi s aE I
th, $%3% 24 h, ELISA ¥:IU5E TGF-B1 & &, RT-PCR K PMs P TGF-B1 ZEH B # ik, Western blotting 4l PMs N
TGF-B1 BB FEIR; TS PMs BB FRIANKTF2 A2 FIINA 10 mg/L. SEA 5 ml, 5538 12 h, BA5INARE WK E K
PAE (0, 7.5, 15, 30, 60 M 120 mg/L), #k%:853% 12 h 1 24 h, RT-PCR 5% H FEI# (Western blotiing) 435146l
PAE X SEA I3 PMs P TGF-B1 BN S5 EAMHRLE, EFR 10 mg/L 19 SEA 1] B Bl 3 PMs /4= TGF-B1 (235.86=+
343 ng/L), PAE Z¥BEMHIEHMIE TCF-B1 mRNA BIFIX (r=-0.827, P<0.01) F TGF-B1 HHMFEIX (r=-0.952, P<
0.01), £ PAE fefih| SEA HilinY PMs 724 TGF-p1,

[X@iE] A351F; RRmWed; opnfis bl Brerdife; SR T g 1; Evignia
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Effect of Paeoniflorin on Secretion of TGF-31 from Macrophages in Mice
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[ Abstract] Objective  To explore the effect of paeoniflorin (PAE) on the production of transforming growth
factor B1 (TGF-B1) from peritoneal macrophages(PMs) stimulated by soluble egg antigen (SEA) of Schistosoma japonicum.
Methods SEA was prepared by trituration and added into culture plank, flask and dish containing PMs which were
cultured for 24 h. TGF-B1 secreted from PMs was measured by ELISA. TGF-B1 mRNA and protein produced from PMs
were evaluated by RT-PCR and Western blotting, respectively. SEA (10 mg/L) 5 ml was added into culture flask and
dish containing PMs. PMs were cultured for 12 h, and PAE at different concentrations (0, 7.5, 15, 30, 60, 120 mg/L)
was added into the culture flask and dish, and PMs were cultured consecutively for another 12 h and 24 h, respectively.
TGF-B1 mRNA and protein from PMs stimulated by SEA were evaluated by RT-PCR and Western blotting,
respectively.  Results  TGF-B1 (235.86+3.43 ng/l.) was produced from PMs under stimulation of SEA at 10 mg/L, and
the expression of TGF-B1 mRNA and protein in PMs were depressed significantly by PAE in a concentration-dependent
manner (r=0.827, P<0.01; r=-0.952, P<0.01, respectively). Conclusion PAE inhibits the production of TGF-81 from
PMs stimulated by SEA.

[Key words] Paeoniflorin; Schistosoma japonicum; Soluble egg antigen; Hepatic fibrosis; Transforming
growth factor B1; Macrophage
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HSCHE By TGF-B1 T, T, MAISZARLE S, s 40
P Smads 15555 30 i 1 & A LB EARVE R
RINSEER R, TGF-B1 5 /NELH A i W U 47
etk B AJZ5FF (paeoniflorin, PAE) J2Aj 2
(Paconia lactiflora) ) 3B M PR 5, BEME
fiX, HAPROMGEEI T TSEER, RN
WY, ATZ5HERT AR I H AR IR B 272 ks BRUFF4L
ZUh Y TGF-B1 B MRIE, WA AL

AHGE, SEA RTZER SN/ BRUIE I 5 240 it
(PMs) iz 336, FJS & 040 i 55 3% 17 RE
HSC, {353 = A RREAD, B4 SEA Hl
P PMs S2 B BE A TGF-B1, KATZYH XS PMs ik
TGF-B1 B M, XF T T #AT 245 B i HUs i
SRR, SEMFRAREE . BB B A i 0 A
LT Ak 25 oA B S, ARSI e SEA il
P PMs, Kl PMs IR0 TGF-B1; SR MMAAT
TE, TRATZ R4 SEA BB PMs 2 3k Fl o3 ik
TGF-B1 M THIEH,

M 5%

BN, 6~8 Fi, Mitk, 1A 21~25g,
LRER RS ot 20~22 CFAMFE
PRAERURLIRDEL | TROK

2 519

A Premier primer 5.0 #{4, LA GenBank HAH )N
KLY cDNA PRI S1Y), HREFEAY T
BARARI GG (F 1), LUHIMEE-3-BEIR I =
fif (GAPDH) HEPIfENHNZ,

%1 TGF-Bl 5 GAPDH EE 5| #FF|
Table 1 Primer sequences of TGF-B1 gene and GAPDH gene

A BT P (bp) GenBank

TR=)
Gene Primer sequence Product length bRds

No.GenBank
TGF-B1 5'-ACCGCAACAACGCCATCTA-3 305
5'-GCCCTGTATTCCGTCTCCTT-3"
5'-TCAACGGCACAGTCAAGG-3’
>APDH 691
¢ 5'-AAGTCGCAGGAGACAACC-3’

NMO11577

BC095932

3 HYRIRF

PAE Il H ZHUE A FAEY) TAARA R (4
JE>95%) , H A I B BRI F b B s 4 il b
A A BUR TR T, TCF-B1 Emax Hufes i 15
Z4:0 3 £ & Promega 2y F), Trizol & RNA HEHGAF]
&0 A 2% [ Invitrogen A W], SRR G A 2%
Promega /A7), M#WE DNA A& (Tag DNA poly-

merase) W4 F 32 [E Promega /A F], V40 fifd 4544 NE-
PER 40 it 51 AAZ 2 42 UG F 55 [ Pierce AE Y14,
RAWRNF, f#bt/DE TCF-BL HL ikl A %
Promega A F], BRI ALY (HRP) ARiCH) AL
B 1gG W HAL U P2 S AU ARABRA ], Rt/
B B-Actin HUAN H B DU A Y) TRARA A,
fe o RABUE AR R IEIEY) (SuperSignal West Femto
Maximum) W4 H & [E Pierce AW ARFBRAF, HRR
Wit iRk (DMEM) 1 F 28 GIBCOBRL A,

4 SEA B9%I& RiRENE

SIECHR[11,12] 45 SEA, BUH A 1M W% k5
60 mg, AW, A EA SRS, 12120 L
kAR, FEIN VT KRR W R R 2 v (PBS, 0.01
mol/L, pH 7.2), WRZLHEEZ) 2 h, HETERME T
RS SEHE R R 1k, ARSEINA KT PBS Jf ik
WFEk, 2T AR S 50 ml ik B ik
AR, B4 CIRAE, R/NETEUE 1R, R
5min, #ZE8h, 4°C 2000xg B> 20 min, B EiF,
4 °C 16 000xg B5.0> 120 min, B 7, HIk SEA &
. Bt BVEZ 0.22 pm AFLIERE T IEfS o088, 97
(Lowry) AN 25 MR

5 PMs Mo BRIEHR

FEIESCHR[ 14 1076 BT alifb /N B PMs, JRRIEE
NG, PIFIALIE, 1B A 75%ZBEF T 1 min,
IR ARG T, R RN RS 4 CICREPBS
W (0.01 mol/L,, pH7.4) 5ml, BEEHL 1 min, UL
FEREVEW, 4°C 250xg B0 10min, 3 L35, FH4C
10% DMEM 3551 B e .

FE2A0 B3 T 0H )  A  v BE 28 21071, A3 il 4
P2 EHAZR K 100 mm (Y¥REEFRIL (10 ml/I0L) | 25
em? BIIEFRIH (5 ml/f) M 96 FLAR (100 pl/AL)
37 °C 5% CO, FAFIREE S T H55% 2 h, BRERMHT
JEERE . WS FYE, FH 37 CICHE D-Hank’s MR 22 AN,
HEANME 3 I, 1952 PMs, 20 3IINA 10%DMEM %
FEW 10 ml, 5 ml A1 100 pl, ZKZeK535 24 h, #U .
48 h 7, KA RAR, IRz, U
PMs il #L6 Wi G400, S Mg 0, e
TH ) DMEM VR 40 2 ¥k, #HICIMIE R DMEM 4%
SEHEFE 24 h, HFLATF S5,

6 SEA Hi#/IER PMs 4 TGF-B1 BJ1&iN
6.1 ELISA M| 2 SEA #1# 4 PMs L&+ TGF-B1
A% TESA PMs [ 96 FLAR_EAFFLINA 100 pl AN[H]
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WEERY SEA (Z9RBE5r0 0, 2.5, 5, 10, 20 & 40
mg/L., HJCMLIER DMEM Fiil), ANkER 3 1~
Lo B EIRANMAE 37 °C 5% CO, KA &4 F
Rigk 24 h, BUE IR, 250%g B0 5 min, F] ELISA
HOE A TCF-B1 & (& H & Ui Wl H
BAE) .

6.2 RT-PCR #:m22 SEA #]#49 PMs M TGF-B1 A& K
# Rk T RS PMs BYBE IR A [5) e 2 fY
SEA (ZWRIEAHIH 0, 2.5, 5. 10, 20 2 40 mg/L,
FJCMLYE /Y DMEM Fdil) 5 ml, BB 3 R
M, IR 12h, FFRIEFRW, S HRUVIAIH Trizol
RIS FEB LS RNA, SRS S MR S R B8 10 1A
5, A cDNA 2 185, DL cDNA (5 1 & AR, i
1T PCR, AR . 94°C 5ming; 94°C 45s, 50 C
(R EE TGRS | VAR LS ) 455, 72°C 45, 1
I 30¥K; 72°C 10 min, PCR ;=¥ 4 CIRAAEEH .

B8 wl PCR W4T R EEE HLTK (FLH 100V,
HLYk 30 min), SAMT TMEREER, RIEER G R
GRS, LIRS TGF-B1 mRNA S5 G235 B
(optical density, OD) 52 GAPDH mRNA i i1
OD fHEE T LS, 54 OD ufH, A 454 TGF-p1
mRNA 25771 OD LUAE, T f# SEA X} PMs i TGF-B1
FER BRI FZ
6.3 &GPk (Western blotting) #& M 2 SEA #l
#49 PMs W TGF-Bl & & #9 £3i%  7E 7 PMs 3% 3%
MHHTAARFHREE ) SEA (KW ESHI 0, 2.5, 5,
10, 20 & 40 mg/L., FHTCIME R DMEM BLil) 10 ml,
R 3 AL, B53% 12h,

FAZ AR BT 2R 1 HE G & (nulear and cyto-
plasmic extraction kit, NE-PE) $#£HUiiRZHEH (=
WA QU B EAT), Lowry MU E 8 AL
fLEFE 20wl (2920 ng) A, BT+ Zhe bk
FREN-TR N e BERCHL UK (SDS-PAGE) , SRJF 4
TR AN UK S e 88 RO TRAT YRR,
1T Western blotting 43#7 . —¥H153 7 bt/ MR TGF-
B1 Pk (WEEDN 1:50 000) K Aabi/MH B-actin HLIA
(HEFE A 1:10 000) ; —Pi i HRP FRiC I E PR 1gG
(MEBEH 1:1 000) .

KBRS RS, VSRS TGF-B1 B A4
1) OD fH 5 N2 B-actin 551 1 OD {HFATHLER,
9 OD Hofl, HEEA4H TCF-B1 EH AR OD [t
{E, TH# SEA XF PMs ) TGF-B1 5 1335 IR

7 PAE %t SEA #i&# PMs B TGF-p1 EEFEH
FiEB RN

TES PMs MBS SNSRI 23 B A 10 mg/L
# SEA (JHICIMIEAY DMEM Bcfl) 5 ml A1 10 ml,
ANHREERBE 3 AL, 5537 12h, K5, BHH
(I ) Har B AR R BE () PAE (0, 7.5, 15,
30, 60 } 120 mg/L., FHTCINLYE B DMEM Fgiil), 435
AkSE1E 5% 12 h M1 24 h, A RT-PCR B Western blot-
ting Kl PAE X§ SEA i3 1) PMs B9 TGF-B1 & K 5l
FEAMEE, e, A TGF-B1 mRNA 411 OD A
52 GAPDH mRNA 25459 OD {H#F4THLEE, 151
OD i, 44 TGF-B1 mRNA 451 OD i,
T f# PAE X} SEA Hl3 A PMs N A TGF-B1 K 25k
B2 s [REE, A TGF-B1 HH &I OD HE NS
B-actin & 1454 1Y OD (HFAT LLAL, 15 OD LA,
HLA&2H TGF-B1 FR 1454 Y OD UWAE, T i PAE Xt
SEA Hll3#4 4 PMs () TGF-B1 2 I F A A

8 FitFEN
K SPSS13.0 Gei MR B A T 50 1224047 .
BARYIRF xxs TR,

# =X

1 /MR PMs 55%

{88 AH 22 10 AR T SR AR 3R 19 /N B PMs JE
A 48h 5, KiBsr PMs HRAER, HiIR)Z, 410
KB, PMs SR1G R4 (2~3) <1075, #H
B o W0 Yoo 5 e A0 AT 7382 98% .,

2 SEA X/NER PMs Rk, 43k TGF-B1 BIF0E

2.1 ELISA #@ SEA /s 5 PMs 4t TGF-B1 45 %
o S5 REoR, SEA BEA RCHLH B/ Bl PMs g3 il
TGF-p1, HiX 6 &R SEA 52864 (0, 25, 5. 10,
20 2 40 mg/L) 1) TGF-B1 H&Mm Lk, 251
At L (P<0.05), HH 10 mg/L By SEA A B
S PMs 430 TGF-B1[(235.86+3.43) ng/L] (F£2),

R 2 AEIRER SEA Xt PMs 2ih TGF-B1 8200
Table 2 Effect of SEA on secretion of TGF-$1 from PMs

(xs ,n=3)
SEAVK ¥ WO TGF-B1 ik
SEA concentration(mg/L)  Absorbance(A,) TGF-B1 content(ng/L)
40 0.146+0.005 13.16+£2.40°
20 0.367+0.007 118.08+3.17"
10 0.614+0.007 235.86+3.43"
5 0.387+0.006 127.60+£2.62
2.5 0.158+0.006 18.87+2.62°
0 0.134+0.007 7.44+3.34

v HAZRPFRE, P<0.05,
Note: * Showing statistical significance among all groups (P<0.05) .
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2.2 RT-PCR #= Western blotting # ] TGF-g1 & B
Fok B og Rk PMs 5 ARIEEM SEA (0, 2.5,
5. 10, 20 [ 40 mg/L) H£5EF 12 h A] 5] TGF-B1
mRNA & TGF-B1 A AR E W ERE, &4
mRNA [H] P L5, S AHEABBER L, Z51
HAG %5 X (P<0.05), 10 mg/L. 4 SEA RES|
# TGF-B1 mRNA K TGF-B1 7 [ R HY R A
(E 1A, B, C),

M 1 2 3 4 5 6

bp
700 "
600

300

1.00
0.80 |
0.60 |

: .
0.40 - l [i
020 = )
0.00 ..__.__ .._3_ Ls 4 ...... ....1__-_.

1 2 5 6
[0 mRNA B ZEFFHE Protein

(@)
TGF-B1 mRNA
M oD HfE
0D ratio of TGF-B1

mRNA and prolein

M. DNA #Rdy,
B PMs,

M. DNA marker,
mg/L.

1~6: 540, 20, 10, 5, 2.5 F1 0 mg/l. SEA 3L

1-6: PMs with SEA of 40, 20, 10, 5, 2.5, 0

A: RT-PCR #zl TGF-B1 mRNA [J3%ik, B: Western blotting & illl
TGF-pl EH K FEiL, C: TGF-B1 mRNA E TGF-B1 & 1 M X} T
GAPDH mRNA B B-actin K 1A OD HfH.,

A: Level of TGF-B1 mRNA determined by RT-PCR, B: Level of
TGF-B1 protein measured by Western blotting, C: OD ratio of TGF-
Bl mRNA or TGF-Bl protein, based on the GAPDH mRNA or B-

actin protein band under control conditions.

1 SEA 5t PMs A TGF-p1 £EEFE [ RIEHNHIT
Fig.1 Effect of SEA on the expression of TGF-$1 gene
and protein in PMs

3 PAE Xf SEA #®Ii# & PMs BA) TGF-B1 EEFFE
BRIEHIRMT

PAE 2R ERIPEHII S TCF-B1 mRNA f)5&i5
(r=—0.827, P<0.01) (/& 2A, 2C) I TGF-B1 &1
#iE (r=-0.952, P<0.01) (& 2B, 2C), 441 mRNA
[P L . AR, 2R EA50T
0% X (P<0.05), 4 PAE YN 0 mg/L B}, TGF-
Bl mRNA [ OD [{E K & /Y OD L AH 73 4l &
0.902+0.016., 0.776+0.049; >4 PAE ¥J¥ N 120 my/L
i, TGF-B1 mRNA f OD FL{E K & 1) OD He(E 4
512 0.007+0.001, 0.109+0.020, EJ TGF-B1 mRNA
B AF X 7K S B 2 AR S K2 3 R R T 99.29% I
86.0%,

M 1 2 3 4 5 6
bp
A GAPDH
TGF-B1
300
B
M-~ | 6Bl
‘ZCiElglEl.OO
E=2 2080\ @ |
¢E2 060 "
B o 2040 ‘ s
Bogr 5 < 0.20 l ‘ 3 )
Sggio.oo mldl o
S 1 2 3 4 5 6

[JmRNA B &5 Protein
M: DNA #r#&E#, 1~6; 50, 7.5, 15, 30, 60, 120 mg/l. PAE 3t
S E 1Y PMs,
M. DNA marker,

mg/L.

A: RT-PCR %] TGF-B1 mRNA [J3%ik, B: Western blotting &l
TGF-B1 HE ML, C. TGF-pI mRNA = TGF-B1 & (A%t F
GAPDH mRNA BY B-actin 7K 114 OD FC{H.,

A:. Level of TGF-B1 mRNA determined by RT-PCR, B: Level of
TGF-B1 protein measured by Western blotting, C: OD ratio of TGF-
Bl mRNA or TGF-Bl protein, based on the GAPDH mRNA or (-

actin protein band under control conditions.

1-6: PMs with PAE of 0, 7.5, 15, 30, 60, 120

2 PAE 3% SEA #IZ# PMs A TGF-B1 EEE B RIXAZNT
Fig.2 Effect of PAE on the expression of TGF-B1 gene and
protein in PMs stimulated by SEA

15

FEIM T ARG, R S Th S, W
GRUTA T IF A2, RER ) B 430 SEA {23 T
Pa Thi SR, L Th2 S v i AE3A0s ) Ak
A, M SEA A I e 23 RE AR HE 40 A
FR-13 (IL-13) i, JEE AIRaE B, iz
A3 TGF-B1Y7 i TGF-B1 Mt % HSC, 7 I
JFAF AT B R 2R o, SCI R, M
SEA Hl PMs, J5 & B4 5% g REfE2F HSC 1
FART WAL, ABFFREE R, 4 SEA BRI
PMs 940 15 5% b3 & #7 TGF-B1; SEA fig i
PMs H' TGF-B1mRNA FIEE ARy ZRIL, ML ATHRE
FRERR, BEARIE 222 MR e 0T A E i 20 M M5 5 0
PG RE HAF5 T E VLIRS TGF-B11, SEA Al
AL Th2 4R FAFER, AT LA 00E B 4 i
M3 TGF-B1, A K SEA 755 E W41 i 43 W TGF-
B1 MIMLHIAA it — 205, A, SEA FfAEVREE
A ME HO BB TCF-B1 40 Wb, TRy vk BE 1K) SEA J2 17 X6
TGF-B1 XA MEIER, JREAR, RIS
SEOLHEI . I RS, RIRTTRR TS
AR B M2 W B SEA BT 85 TL-13, o n] f4
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PG PMs, FHRHAM TCF-B1, J5 & Al {fi HSC 1
FART IR, F=HE P 4EAL

FH SEA i e B (10 mg/L) Hi% PMs, F5JH
PAE fEH1Z PMs, 45KV, PAE 5k MOV
M TGF-B1 mRNA 1 TGF-B1 & IRy £k, B0
PAE i@ -7 PMs PN TGF-B1 2 H A1 (A Fik 1M &
PRI HOR AT AR de b e . 2T M fH4 SEA
SRR B MO L TGF-B1 AR, TN PAE 315
PR FE ARSI L ) TGF-R1 A9k, mlREZ A
SEA I PAE 435/ T4 P9 A TR A 5 2 8

IEF AT HSC & T4 5 F S N 2 4l =z
[ RS E BRI, MG A4l (KC) A FHFEMN, M
R EE , P AHIEART ; T2 I P H s T PR 2
F AL E A HSC A KC202) 5 I 7 ol W s JH-2F
Hefbrhr, XPIRRAINZ B 0] BEAFAE LA S SRR, 1K
ARG R, KC 5535 BIE I TCF-B1 S8 41 i A+
REMEIE HSC TG . YEFHAN /I IR -2 AR P S 563
B, M RO IR 4EALRT, JFZHZ00 TCF-B1 FRik
IR, HSC #RKEIHIES, SEA RERIREMRN . i
BKC, iz =4 TCF-g1 44U 7, SEmfelifrer
HdefkWe, PAE fEAS T KC N TGF-B1 Ar= A AT &
FEHBUTA A ER], AR TP,
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