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[ Abstract | Objective: To investigate the effect of ultra-filiration extraction from Angelicae Sinensis Radix
and Hedysari Radix on the cell proliferation and collagen deposition of myocardial fibroblasts induced by radiation.
Method: Rat myocardial fibroblasts were separated and cultured by cell adhesion. The cell proliferation was
determined by thiazolyl blue tetrazolium bromide ( MTT) method, and the collagen-I (COL-I ) of secretion was

determined by enzyme-linked immuno sorbent assay ( ELISA) method after ultra-filtration extraction from Angelicae
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Sinensis Radix and Hedysari Radix or radiation to myocardial fibroblasts. The changes of reactive oxygen species
(ROS) were determined by flow cytometry with indicator 2', 7’-dichloride fluorescent yellow double acetate
(DCFH-DA) staining. The mRNA expressions of COL-I and transforming growth factor-beta ( TGF-8) were
determined by Real-time polymerase chain reaction ( PCR), and the expressions of relative proteins were
determined by Western blot. Result: The rising cellular ROS promoted cell proliferation and collagen deposition of
myocardial fibroblasts induced by low-dose radiation (0.5 Gy), which however was inhibited through ultra-filtration
extraction from Angelicae Sinensis Radix and Hedysari Radix by promoting nuclear translocation of nuclear factor
E2 related factor 2 (Nrf2) and eliminating ROS. The mRNA expressions of COL-I and TGF-8 were both inhibited
by ultra-filtration extraction from Angelicae Sinensis Radix and Hedysari Radix. Conclusion; Ultra-filtration

extraction from Angelicae Sinensis Radix and Hedysari Radix could inhibit the cell proliferation and collagen

deposition of myocardial fibroblasts induced by low-dose radiation.

[ Key words | Angelicae Sinensis

proliferation; collagen

B S M 0 BE %€ % ( radiation-induced heart
disease , RIHD ) J2&: 9\ I K Mo Jis 45 358 457 % P ek 9 ke 55
RIT IR A B O R 2 —, B AT R O
FH GO DR D LR RO LA 4E1RAE 45 i
ok TR, BT R EIRA A SO B A
2 AR E AT ST R, TS B R O
RYER DL, RUEB W Z )5 A Sk A4k 18 2
Bt £F AL 2 4R RTHD 3 [R] 19 20 4005 AR b, )2
O IR S B A3 1 32 2R =X, AT UL T 4% b 288 78 1 S
PO ER G5 o R 5 3 W 0 LT 4 1k 1 K
A5 N ZUE & 3 18 0 WUBL S 4k 4 ffL (CFs ) 3
FEFR A 4y i FLHES AL sk o6 . Wt T4k
RESE M ] CFs fY 18 5 0 0 J5t 3k JBE 43 6 114 245 49 %o s IR
By 6 ST R D LA A B 2 X,

3 a5 B 2l R A R T R R R E B
ZAE IS TR IR R R . EE IR
TS 1 O LA 40 1 i T A R K BRORT 2 ,  00 L0
I P B0 W o DA PR 28 Bk B 50 S 12 o LA 43 il
HE B AR TIE S e B A MR O R AR,
LN TSE I N R NS N A D R W Ay B i s D B 1B
Fo M, HARMIAT MR 408, A AR I
Ao 4 IH 21 B R U FEE 4 ) BT T 25 RO Il 46
D= LEE AN (1877 17 N ORI &I Rk R E R R )
BLI o AR AN Bk B 24 0 £ 3 e o o
R AR H A5 S VL0 B U ), WF 90 S H 41 s g )
XTER SIS CFs 1 38 58 RS i 43 W 19 5% i) S AR FH AL
Tl SR S P O LT 4 Ak 04 I IR 245 ) JF & B I FH 24
T SRl
1
1.1 ) #Hid 1 ~3 diiday Wistar KK 10 H &

Radix; Hedysari

Radix; myocardial fibroblast; radiation;

Ji 6 ~ 10 g, Hfi v B 25 K2 SPF 94 g4 52 56 v
PLAE AARIES SCXK (H)2013-0001, 525 54 7
JE T IAT 1 H i BE 2 R S g sh AR B 51 ot
W (42 2017-021) .

L2 25% MMl A ol B2 R e
BE e 245 )R, iy HO v BE 2 R AE W R BE B 8 6 &
FErp 25 0 43 03] 25 28 o 2 B AR B Y 3 Angelica
sinensts {) TR K 5 RHE Y £ ¥ A 5 1€ Hedy sarum
polybotrys BT HRHL ¥ o0 TE i o 4 V5 21 8 6 UE 4 il
B MOCERIS ], Y IAFLL Rk 4% 125 WLl A,
JKRLE 3 R, IR IR BT o B s Rt , 6 ) o 25 2 4
AR JEE (A BR AE X 43 - B & O 100 kDa, K J7 5 ~
6 kg-m "’ IRFE 25 C %A 100 L-h™'-m ™) #%E
VR VR 55 T R UK , B RO AF . UL DMEM g pi ¢
e BE 100 159 T AR o

1.3 i DMEM ¥ 5L, 11 2 fie Ji g, Jok 2 11 1l
(£ HE Gibeo 24 & ™ &, it % 43 Jill 4 NYBO0810,
17101-015,20160708217 ) ; — H Z iV f{ ( DMSO) ,2",
T-Z AN W LR E (DCFH-DA) (£ [E Sigma 24
H L4240 W2 40204 ES60 , 10000001064 ) 5 4 2F 1l
T (BUH DU =5 LR 20 A, 5 20160905 ) 5 8 w4k i
(MTT) , % -5 % 2= FI AL 2% KOG (ECL) (b & 3
EEY N F, S 95 S 1184-43-6, BO1103501
SW2010) ; I &Y Jig it ( COL-1 ) il HK 4 7 W BT 3%
(ELISA) i 7] & (3¢ B R&D 24 A, it 5 AF-585-
NA) s B2 A OG- 2 (Nef2) |, il -3 -
iz i = ( GAPDH) FlI#% £F )22 8 11 B( Lamin B) g £
vePEBLIR (35 Abcam /A H] it 43 5l ab62352,
ah8245,ab16048 ) ; RNA iso Reagent, [z #5 5k 7 &1,
Tag DNA 2 & W F1 Easy Dilution # Bk 3 ( Takara 2
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AL, 5 43514 108-95-2,RR047A ,RR820A ,91600Q)
1.4 fU4%  2406-2 RYEE W+ B 2 o A (72 [
Primus /A &) ) ; RTG50005-9-VBC # = 5 ¥ 3748 ( 3£
[E Thermo 4\ %] ) ; Mini-proteam Tetra % IX-71 %I {7
BB ( HZ Olympus 24 7)) ; FACSCanto #Y Jji 5
AL (3£ E BD /A &) ) ; ABI7500 #Y Real-time PCR
I (2 ABI A7) ; Mini-PROTEAN Tetra /N3 B, Tk
ACFN I A (22 [ Bio-Rad 23 #]) o
2 FiE
2.1 CFs B My g: SOk 6 ] A7
B CFs, TR FE7EL 1 ~3 d #& Wistar K B A0
IRTBALL, T 10 v 1 Wl R R 2% v (PBS) vk 3
WA H BT 5 R A B0 A i A 0. 08% 1 Ji%
HABE WG R E R FZWAT, T 37 CoKRE i
10 min; HARPIVE 7 FIE (32 0 2040 M L 40 H 0 g
JeBCHNE) T A DLRE T P A2y S AR R 0. 08% B
K 0. 04% I B IR G W, AT J5 B 37 C oKt
AL S ~8 min, FEJ5H FIHERBAH.OE D, HE
FEARTRE 15% 3 A 48 1% 1) DMEM 8% 33 W 2 1k 1H
o LA 1500 remin ™' B0 10 min, 75 2% [ WUR 40
M TR WA A 37 C 5% CO, B 3241 g
B 1~2h 5, H2EHEMEEE LR O, HEs
WERER CFs BN L5, L 1 x 107 A~/ mL Ay %5 i $%
T T RE SRR, BB IR A T B R TR S 5T
2.2 r#H SEERIr A A BB A L0 U
W . 2 HEMAN S 250955 55 5 SR A A
AN 2 8 IR S AT AN [ 3R] B A R S, UL
VB ) 2E I AN ) e B I 2 R R S A T AR A
2.3 MTT lh @bkl CFs (3 #EREE R H
CFs LA 1 x 10°/mL % J& $2 ff F 96 L4+, % fL
100 L, f5 20 B 50 4= W BE 5 2F 47 0 4 T 9, 25 ([ 4l
FILAT00 LA & 25 4 i 35 3% AL BEARLZH A 100 L
AN W) 8 IR S AT AN TR R B A SR A, I A
R U PRI A 2 155 25 W vk 5 1 & 2 1 97 A
100 pLj5 #EATHR G, A 96 LR AT R & A
BRI E . BHVAT 8 L 70 15 37 24,48,
72 hJE W IR M By R W SO L ] TR 48 ELISA A
M, L HALIMA 0.5% MTT 20 wL, 4k%E 5535 4 h,
e BALIMA =B W (10% SDS,5% 5 T I,
0.1% HCI) 100 L, i % i i f5 & T B br A B
570 nm Ab RIS EE AL Fe LLF A A 46 M 5E
Ho= (Apyy — Ay )/ (Aypg = Ay ) x 100, Horp
ST 16 2 A 455 A AR 2H R 21 RS IR A A
2.4 ELISA ¥£# CFs 434 COL-1 )& & % b
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MR 2.2 I A5 B v R A 4 A B SR 50 ARG
CFs 4y A FE S F2 b i COL-T JBeJRL i & 4, b v il
LR 20 KR S I 5 7 325 4% IR ELISA 3R £ U RH
FEEFRAL 1 450 nm gb A, IF38 1 2 i b o il 42515
BE G COL-T (4

2.5 CFs 1 ROS Fatmykill K AR #2109 CFs
(5 x10° /4L M T 6 fLA . TR 40 M K & 58
2 EE H 80% Rl 5 5 , TE 4 5 U W] 245 W) Wik J3E 5 24 %
I IR FE 24 h, BRI K A5 AR 21 R 2 ) 201 1) 4 i e 5
0.5 Gy &, 4k 2L 1% 77 12 h 5 [0 I 1k 05 5 40
FH G 1M 35 9 45 3% S i B 49 10 pmol - L™' DCFH-DA
1) Y Y AE B IR A Hh B B 30 min, i 5 BT
20 4SO G 2 5

2.6 ST PG E R A AE X R (Real-time
PCR) ¥l CFs ¥ COL-T %% b4 K K +-8 ( TGF-
B) FEER Rk ke 43 53 78 25 W) T Pl K 4 5 5 =
Kig% 24 h J5, $EHUAS 4140 19 &L RNA, R Real-
time PCR 3 BT 41 COL-1 , TGF-8 mRNA ik /K,
S RNA (R ICR A trizol — 25 1, 56 4043 6 G B I
o e BE O 1% HY R 78 M 3 B A P Dk G ) L 5
FVE PR S RNA A9 2 500 mg- L' B2 pl o
FLigi G 5ol DNA, 5% SR R PCR #7847k R I
JR A ¥ 2 IR & b i Ul B B e, DLBR AR
JIT BRI = B RNA 33 5% S A3 8] 1) cDNA 1 2y X}
HEh, 28 10 A5 B0 B2 LU GG B ), iE 4T PCR OB i 4%
PRUEMIZR o N5 S ARG Az B Ar i i £k
THBA AR 0 A A v 4 58 K DRRI L 0% 5 BT R X
o VAR —FEACh B3 58 R & &L
EAE R R B 156 28K F5 . PCR ¥4 4
.95 CHIAS M 30 ;95 CAEPES 5,60 C il KA A
30 s, 4k 40 MEH, FTABIMBHERRRIEEEYA A
HHE GenBank it & A ()7 511 IF G . ILER 1,

x1 EE5I%F7

Table 1 Primer sequence for gene

6 44 145791 K JE/bp
COL-1 b 5'-GAGCGGAGAGTACTGGATCG-3’ 189
N 5'-TACTCGAACGGGAATCCATC-3’
TGF-B 3% 5'-TGGTTGTAGAGGGCAAGGAC-3’ 170
i 5'-TGCTTCAGCTCCACAGAGAA-3’
GAPDH b3 5'-TATCGGACGCCTGGTTAC-3’ 195

Fi# 5'-CTGTGCCGTTGAACTTGC-3’

2.7 HEHRIEENIE P (Western blot) #; ] CFs H
N2 B A A 25 F T S b
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72 h 5, R SR, WS Y PBS IR VRN 2 S
BT B, A & A R A dysis
buffer Z# ¥ 200 pL, & Tk E R ERRFRT, 7T
SN . AT AN 2 A R 12 000 e min T
> 15 min, W HF 75 W, #% BCA 3R 57 & #R4E UL A
MEEAWE, DESHAREAHES K 8K
145 95 °C &I A8 P 10 min, BURy 30 g 25 1 5 1O F
vt tHE AT P A 46 JE FL Uk 43 B L fE R B 2 PVDF JiEE, =R
B 2 h (3% WA W58 ) 5 SR 5 I A —Ht (N2,
GAPDH Hl Lamin B 42 2 sg BEHUIK) J5 4 °C & (i
LB R 1:1°000) 57k H 4 C HA Y TBST 3%k 3
U A BRAR 3 S A P B AR 10 i — P (1:5 000) , &
F 37 CHEFHEFTMEE 2 h,4 CHIL Y TBST 47 JK 12
Uk 3 WK JE A SR Ak 2 RO, FE A RO B
A5 FUECHI IR, 4L Image J 8P HT A 2 4505 10
JKBE(H . GAPDH F1 Lamin B 43 51 J 41 Jfg 22 25 14 AN
MM EANANS, BNEB MM REE AR
EASNSHIKEE

2.8 HibzEoth A EZMESRYL v s £
7No RH SPSS 17.0 B 4b BEACHE , OF B B R
T 2T BRI T 53T, P <0.05 N2 R A 5T
3 &R

3.1 AREEEFEEF A CFs A= m 58 5
Tl RS CFs 2R BN A TE , 40 I 795 B 52 ik
SPPIR A Al 248 R B O, M I 3 W L T O A vk, I
BEARK HAP R AR K, CFs AR K HEHRM, L1 x
10° A~/mL (%5 BE B2 0 T 85 2005 5% 24 h J5 K4
20 i E L H%5 5 48 h S 40 S AR A 4 X
A0 M AR, HESN B A MR X EEERK, W
K1,

r

G
7
/ =
i “ ;ﬁ
. y B \
~ v R

24h 48 h
B 1 FRREEFE B CFs BTN (FE WH%5E, x100)
Fig.1 Effect of different time for culture on morphologies of CFs

(inverted microscope, x 100)

3.2 ML HMIEY X CFs B2 m XF CFs
VEFT 72 h J5 2409 20 FE 8 U 9 76 K F 100 mg- L' i
XF CFs (138 5 JC B 5 400 o 46 5 70 24 > 05 20 16 e g
P13k ) 200 mg- L™, CFs A4 386 78 25 19 32 2140 i

(P<0.01), W2,

F2 HPFTEBEYY CFs EEMNPM(2+s, n=8)
Table 2 Effect of ultra-filtration extraction from Angelicae Sinensis

Radix and Hedysari Radix on proliferation of CFs (x s, n=8)

2591 Ji e S /mg - L 2 Jf0 385 5E 2R/ %
2 H - 100. 00 £10.23
EVEEAN-¥ 527 25 99.92 +9.82
50 98.01 =10.14
100 96.54 +9.63
200 76.25 £8.29%

W5 AA KDY P<0.05,2 P<0.01(F£3 ),

3.3 IEYIR; CFs $4AEF COL-1 23 Wm0 4 5
AL 1.0 Gy B, CFs (3458 750 5 5 24 ,48,72 h 1Yy
2 S B 50 Y R SR 2 0.5 Gy B, CFs
FE 48,72 h H B 412 2 40 G 1 G 08 4R 5 AS TR 5
ARSI CFs 43 W COL-T B9 50 5 4% 44 %F CFs 14
B R 25 R — B0, R o 4 9 9 30 CF's 434 COL-T 33
/b T 24 48 50 50 B 0.5 Gy I, CFs 43 WA 7 400 i &b
) COL-T B & 3% £ #FF 50 25 5% 3% B AR 7] & 4R 4
(0.5 Gy) nl LIfiE#E CFs (3858 F1 COL-1 433, Ju H
0.5 Gy #5415 72 h i CFs [ 455 F1 COL-T 43 b
BAEAHSEEH(P<0.01), g3,

*3 AEFNEHEH I CFs EHEM COL-1 KB F M (x =5,
n=6)
Table 3  Effect of different dose radiation on proliferation and

COL-1I secretion of CFs (x s, n=6)

a3 R IR 50 A e I 2 Jf 154 58 R COL-1
/Gy /h /% /mg-L7"
EagE| - 24 100.34 +9.54 24.54 £1.22
48 136.28 +14.52 26.36 £3.01
72 168.61 £15.32 32.69 £3.29
W 0.5 24 94.05 £11.22 22.55 £1.84
48 161.93 £19.39" 31.93 £2.99"
72 191.87 £16.92% 39.66 +3.81%
1.0 24 79.65 £9. 64" 23.41+2.03
48 101.35 +10.53% 24.65 +2.01"
72 115.60 £11.82% 26.22 £2.54%
2.0 24 49.23 +5.13% 18.42 +2.14%
48 56.14 £7.21% 20.19 £2.54%
72 58.32 +6.19% 21.11 £2.61%

3.4 MR RKHEIEYXARSE CFs $5H M COL-1
- 139 -
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SRR M 4 MR Y R ok E >
50 mg-L "B}, CFs ByI4EETE 0.5 Gy #E45) )5 48,72 h
b3 1 N R = N T = A = o 2= 7 B 1 -
100 mg- L~ "B, 40 il CFs 3958 A 3R e B 3% (P <
0.01) ;I 21 (IR W) X 4R 9 5 CFs B 5L 43 W 1)

S S AN CFs HEFH 45 SR EEA — 5, M IH L
U8 W) 5 Mk B A 100 mg - L7V 407 CFs 43 % COL-
I ORI B35 (P <0.01) o BFSEEEREH]I Y 4L
FCB R Al LA ) AR B 0.5 Gy FR 45 2/ CFs
WG COL-T 730, W3 4,

x4 FEKEMNHEFIKEBRYITIESE CFs HBEM COL-1 i #M (x5, n=6)

Table 4 Effect of ultra-filtration extraction from Angelicae Sinensis Radix and Hedysari Radix on proliferation and COL-I secretion of CFs

after radiation (x +s, n=6)

20 5 AR /Gy  REWE/mg-L™" BHE/h 2 it 1416 2R/ % COL-T 4> W fit/mg- L~
251 - - 24 100.21 £8.43 24.86 +2.03
48 135.96 +12.50 25.92 +2.84
72 169.24 £13.72 31.96 £4.09
LAY 0.5 - 24 96.16 +10.92 23.06 £2.04
48 158.63 +10.87" 32.05 +3.19"
72 190.59 +15.42% 38.96 +3.58%
ML IR 0.5 25 24 97.05 +10.22 23.55 +2.04
48 161.69 +18.19" 32.03 £2.99"
72 181.78 +15.42% 37.66 £3.81%
0.5 50 24 98.09 +11.09 22.65 £1.84
48 148.93 +10.39% 27.93 £2.99%
72 171.87 £12.92% 32.66 +3.81Y
0.5 100 24 101.45 £7.43 24.86 +2.03
48 130.74 +10.04% 26.02 £2.84%
72 163.94 +12.21% 30.89 +3.07Y

55 EA B P<0.05,” P<0.01; SEAAILEY P<0.05, P<0.01(F£5~TH).

3.5 MUTLT R RUE W X TR CFs it COL-T A
TGF-8 mRNA AWM 0.5 Gy 50 (L
T CFs 1ft COL-L il TGF-8 mRNA 1, 41 i 4 I
[ty CFs sh i A S I 2T (8 3E 1, CFs #h COL-T Al
TGF-B mRNA ik 15 0.5 Gy 43§ 41 Ho e W] 52 3% 51
VAL L 2T B B I 100 mg- L B
M FOR R B (P <0.01), WS,

x5 HALKBEYWIESE CFs 1 COL-1 #1 TGF- mRNA 7§
WMRIZEMHEM(x+s,n=3)

Table 5 Effect of ultra-filtration extraction from Angelicae Sinensis
Radix and Hedysari Radix on relative expression of COL-1 and
TGF-g mRNA of CFs after radiation(x +s, n=3)

3.6 MO IEY MRS CFs o ROS &Y
0.5 Gy BRI B4R 4 W1 A2 U T CFs o
ROS 4= i, 24 45 48 5 5 B9 CFs Hofin A4 7 201
JEWIIS, CFs o ROS f9 AR il 5 A6 7Y 2 L 45 W) I 32 %)
S, FL 24 09 20 6 R ) R v S 100 mg - L
MH RO 5 835 (P <0.01) o SCH A5 SRR 020
FE R I R I IS CFs B 3 BE RKE S5 43 0k 5 e I
V53 1 S AL LSS N S DIA G o LR 6

F6 HEALKBIRYXIESE CFs f ROS REWH M (x =5,
n=3)

Table 6 Effect of ultra-filtration extraction from Angelicae Sinensis
Radix and Hedysari Radix on ROS of CFs after radiation (x + s,

a5 AR R 1GE n=3)
/Gy /mg-L 3 AT /Gy B/ mg- ! ROS/%
25 - - 1.02+0.15  1.01 £0.12 25 - - 100.00 +6. 84
AT 0.5 - 1.81 £0.22% 2,13 £0.31% (e 0.5 - 186.43 +15.54%
LT B IEY) 0.5 50 1.53+0.17"  1.75 0. 16% ML B IEY) 0.5 50 152.89 +16. 64"
0.5 100 1.27 0. 11 1.31 £0.09% 0.5 100 121.14 £11.59%
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3.7 B EBIEY RS CFs o Nefl2 R 3%
KHRE ] RGP E X CFs i Ne2 R R X 5
2 YL R TC I B AR Ak, Y A R SR B CFs Hoim A
ML IR YR, CFs 8 Nef2 B IRk S
0.5 Gy fEET 4 L B £ (P <0.05,P <0.01) H
M5 2T TR U8 W I e O 100 mg - LT 2k
R B FH(P<0.01), TR N2 HA 5 E
Nef2 ARG 0L — 3, LR R FWH ST &
B W 0 R 4R 5B S CFs BB S Nef2
IR BEIMG, WK 2,%£7,

Nrf2(i) W S . e | 68 kDa

GapDH 'SEEP QD SRS SN 37 Da

NIf2(Z1/i4%) we— - G SN 3 (D,

Lamin B WSS @D @s o GG D2
A B C D
A28 4L BRI AL C U241 B IE Y 50 mg- L~ 415D, HIHLT
AEUEW) 100 mg-L 40
B2 HATXBRYXEHNE CFs f Nrf2 EERZEHF
Fig.2 Effect of ultra-filtration extraction from Angelicae Sinensis
Radix and Hedysari Radix on Nrf2 protein expression of CFs

after radiation

F7 HAIKBRYINESE CFs th Nrf2 EEHENRZEY
M (x+s,n=3)

Table 7 Effect of ultra-filtration extraction from Angelicae Sinensis
Radix and Hedysari Radix on relative expression of Nrf2 protein of

CFs after radiation (x +s, n=3)

a1 AR BUEKEE  N2(R) NI{Z(QI]]B@HZ)
/Gy  /mg-L™'  /GAPPH /LominB
Z - - 0.46 £0.08  0.43 £0.07
HEAR 0.5 - 0.42£0.10  0.49 £0.09
MR EEY 0.5 50 0.69 0.08% 0.97 £0.12%
0.5 100 0.72+0.11% 1.03 £0.13%
4 itig

i ILET 2 A 2 48 76 O LI IE 5 2 2045 44 v i i
2 Ak 3k 1 R 0 IR 28 2 v g D v B Wb 2 o v B i
AT B A AR R AL R RS 2. DAL
1 2 Ak 50 LR I L JUL K 27 4 20 B A T R M R
I Ko U I IR g 1) & AE R R R % U0 AH G AR S 2 A
o L5 5 93 1) 20 R85 g s B e L B e R
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