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[(FZE] B8 UL Y H M il 7 % 13 55 28 B0 2F 4k 4k B A BRI 241 2005 31 % 88 1 3 D1 (PKD1) /4% ¥ 5 A F -xB
(NF-xB) /4 8 5 A6 9 15 Ak il (MnSOD ) 415 1) 420k 17 3840 8% 1) 52 ), 3R 30 1% 7 1 TR 2F 4 Ak /R ML . 733k « 32 HUME 1% SPF
2% SD KL, BEHL A R IR F AR AL AEAIA] A i AL R e 4L, Al 8 Ho BRIETFRALAN , HA 45 4S8 P i T s 25 = 1
M 2F defb R B AL . & 24 hE M IHAMNMZA AL 45 T 2 H A L K (0. 81 g-kg ) WEH | IR JE AL 45 T K Je W /K ¥ W
(0.005 gkg") i H B F AL AR T HRBUAEFERKE S . FRHZ 14 dJR  BRSIBICR T4 8 1055 , S IO, 95 A2 -5
21 (HE ) %% 8 F1 5 #s (Masson ) 4 €200 22 K BUN 2H 20575 B el A8 |, 3117 Szapiel P43 il Asheroft #F- 43 5 Il 52 1ML 35 9 8 (MDA) & &=
i E ALY AL (SOD) , i S fb 2 B (CAT) , 2 B H ki S0 Fb W B (GSH-Px) i 1 5 SR FH 52 B 98 % 7 it B 1 5% 2 S (Real-
time PCR) 14K [ %95 B 906 3 (Western blot) 43 )4 Jll PKD1,NF-xB,MnSOD mRNA M (AR FiA ., R 50 T RH LK.
T4 Szapiel P43 Fll Asheroft 3123 B & 7F 75 (P<0. 05) , IfiL 3 MDA % & B 3 J1 75 , SOD, CAT, GSH-Px i 1k i 35 A%, Il 4 41
PKDI1,NF-«B,MnSOD mRNA M 2 4 33k i & T+ 5 (P<0.01) . SHIAIZH L4, 24 3 %0 i 375 41 B 5 F B% Szapiel #F-43 Fil Asheroft
PE4F (P<0.05) , 35 M AR 1M17E MDA & i, W] i J1- % SOD, CAT, GSH-Px I 1% , W] i B A Jifi 44 ¢ PKD1, NF-xB, MnSOD mRNA
K HE K (P<0.05,P<0.01) . £5i8 : T %0 1M 3% T 3 53 97 15 PKD 1/NF-xB/MnSOD £ A 4% Bt S8 b 3 6, 32 & WL AR 1 AL BE
1, WU I 2 Al £ A A R
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[ Abstract] Objective: To observe the effect of Danggui Buxuetang on lung histopathology and protein
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kinase D1 (PKD1), nuclear transcription factor-«B (NF-xB) and manganese superoxide dismutase (MnSOD )-
mediated oxidative stress pathway in rats with pulmonary fibrosis induced by bleomycin, so as to explore the
mechanism of intervention of pulmonary fibrosis. Method: Thirty-two male SPF SD rats were randomly
divided into sham operation group, model group, Danggui Buxuetang group and prednisone group, with 8
rats in each group. Except the sham operation group, the other groups were prepared through the intratracheal
instillation with bleomycin. After modeling for 24 h, the rats of Danggui Buxuetang group were administered
with Danggui Buxuetang (0.81 g-kg'). The rats of prednisone group were given aqueous solution of
prednisone (0. 005 g-kg'). The rats of sham operation group and model group were given the same volume of
saline. After 14 days of administration, blood was collected from the femoral artery, serum was separated, and
the lungs were taken by thoracotomy. The pathological changes of rat lung tissues were observed by
hematoxylin-eosin staining (HE) and Masson trichrome staining, and graded by Szapiel score and Ashcroft
score at the same time. The content of serum malondialdehyde (MDA) , and the activities of superoxide
dismutase (SOD) , catalase (CAT), glutathione peroxidase (GSH-Px) were determined. Real-time fluorescent
quantitative polymerase chain reaction (Real-time PCR) and Western blot were used to measure mRNA and
protein expressions of PKD1, NF-xB, MnSOD. Result: Compared with the rats in sham operation group, the
rats in model group had higher Szapiel scores and Ashcroft scores (P<0.05), higher serum MDA content , but
lower SOD, CAT and GSH-Px activities (P<0.01), moreover, the rat lung tissues in model group had higher
mRNA and protein expressions of PKD1, NF-xB and MnSOD (P<0. 01) than those in sham operation group.
Compared with the rats in model group, the Szapiel scores and Ashcroft scores of the rats in Danggui Buxuetang
group were decreased significantly (P<0. 05). The serum MDA content was decreased significantly, and SOD,
CAT, GSH-Px activities were increased, whereas mRNA and protein expressions of PKD1, NF-xkB, MnSOD in
the rat lung tissues were decreased (P<0. 05, P<0. 01). Conclusion: Danggui Buxuetang can reduce the degree
of pulmonary fibrosis by regulating the anti-oxidation pathway of PKD1/NF-xB/MnSOD mitochondrial nucleus
and improving the body's antioxidant capacity.

[Key words] pulmonary fibrosis; Danggui Buxuetang; oxidative stress; protein kinase D1 (PKD1)/

nuclear transcription factor-«B (NF-xB)/manganese superoxide dismutase (MnSOD) pathway
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G i 3% (IR E 20~25 °C , 18 & 40%~60%) , [ i iF £
Ko ARSI AF A AL H BR 2 B o 18 B2 By 2 bR
7 (4%5 DWLL2018024) .
1.2 25 5E 2 4h i it 5% €30 g, 248
6 g ZH i (e L SORE H ) AR — O il 25 PR S R AR
PS4 51 R 8017093,8032653) , Hirh 1 g B A
FUBURAI S T 5 g/E20,1 ¢ B4IAMYS T 3.3 g2k2Y,
HEBET LA L B T oK A R R (H AL
PR S 5 TX20160394) ; Bl R ik JE A - (i TL
Al B 1 24 A3 A BR A &) L b5 171232) 3 AR & -4t
ZL (HE) Y& 4% , T ¥ (Masson ) = 8, YL {0, % ( 2k i D1
ZNHE LS 43 8 BA-4097, BA-4079A) ; # & 1k
Y AL (SOD) , N [ (MDA) , 7 it H ik i 2 4k
YTt (GSH-Px) , i Ak S0l (CAT) i ) & (/i ot
AR T REWESE T, L5 4 5 S A001-3, A003-1,
A005,A007-1-1) ; BRAR 2o 404k 9 il b 1 19 = B R B
PR A (1g) G (R Y Bioeasy 24 7 , it 5 BE0101) ;
NF-«kB $L 44 ( 3 [# Thermo 23 7l , it 5 PA5-16545) ;
PKD1,MnSOD, H jih ¥ -3-8% i it S0 (GAPDH) $it
A (€ E Abcam Ltd 24 A, it 5 43 5 Ky ab59415,
ab13533, ab181602) ; £ filk ik — £ fi (DEPC, 3£ [
Sigma 72y F] , 5% %5 D5758) ; Eastep Super Total RNA
ExtractionKit, GoScript Reverse
System, PCR Master Mix ( 3¢ [# Promega /3 ) , 3% 5
43512 LS1040,A5001,A6002)
1.3 {44 EG11508 FU 20 214 Hl , RM2255 7Y 4>
F 5 R A HL, HI210 7 5 A L (74 [ Leica 2y
Al ) 3 BX53 B %22 8 L B8 ( H A& Olympus 28 7] ) 5
Plus384 %Y fiff #7 1% ( 3¢ F Molecular Devices 23 & ) ;
DY CZ-40K # 1 K ARG BEAL (AL 30X — L3R ) 5
CFX96 I 5 i} %¢ )t o 1 2 4 il 4 =X 2 17 (Real-time
PCR )X ( 3¢ [#] Bio-Rad /A 7 ) ; Fusion FX5 Spectra fb
FOR AR & GE AR (¥ E Vilber A H] ) .
2 Hik
2.1 syl RS S RHBENECERE,
W K BB HL A M8 TF AR BERIZE 4 U5 b I 7 2
WCHAA B2 8 o B W MR IR 1 e, AU T
TE T 38 i 45 PF R BUBI AL S R 2% 1% 12
L2784 (0. 04 g-kg™) i Ji 10 569 BRI, 1 B 45 4 3 48
SRR K (0,005 g- kg, B S B R B T
AT 2245 ¥ 5 RV i, LA 245 Y A8 il 9 350 4 A o
5 F AR A A SR BUE IR K o 3B 24 bR T IR
FEH o RYESCERL 17 )00 e HE E N . Y A AN L
L I DH R M9 K TR (0. 81 g kg, 4% MU AK 5T
. 68 .

Transcription

60 kg M) L, Uk JE A 4L HE IR Ik JE S K IR W
(0.005 g-kg") , BT AR 4L A AY 2 13 il 55 AR FRAE
FRERIK . BEH 1K, iELE 14 d.

2.2 WEHEAR EHESHRE, L 2% K E
(0.04 g+ kg™ ) JiE i v SRR I K B, % 30 ik BB it , 25 308
& 30 min, 0> (3 000 r*min”, 15 min,4°C) , 53 &
M5, -80 °CHRAF 2 K o Jili 4141 LL 4 °C e 4= B 46
TR PR IZE B HEUE K 1.0 emx 1. 0 cmx0. 3 cm 20
LU, 4% Z R WL € s A I 2UE TR A8 L )
R ZR)G ,-80 °CHETFE 5K o

2.2.1 HE %% {% F Masson 4% {f W0 2% fili 2 21 i 3 A%
b FBE 43 il 20 201 2 24 hJE B K A S AL,
SpmEEY R KU R E T R B OB
Ji 7K (95%,90% ,80%,70%) , F KK sf i, 95 A £ e
O, 1% M-S Bk K VR AL Bran e 6 B &
B i 7K 3 Masson Y2 6 DU 57 & va B B k47 g (o, —
ORI, e s 3 o UL 5 A 20 B ol A, 9
Szapiel PE43 b5 " A1 Asheroft ¥F43Fr i 43 B HEAT
it 968 98 A% BE A0 PE B2 LV 43 o Horh il A 2L 21 ik 4y
g 0~8 G, £F 2 AL L B Ry A N7 AT BRI W A 48
AT HICET A AL R B AT TR, ) 8 8 2 (B A B A DL
1,2,

R 1 Szapielif5 &4

Table 1 Szapiel score system

il 7 5% 7R 2 LU P 2 R E
04 fili 4L 2 1 H
1% B P Il I6L 9% (), il 96 ) % 2 4 2 0 A B, 3% BB
T AR <20% Jili -

29 Hh R i i 28 (44 ), 32 F T A 20%~50% Jifi it
39 T 2 (HE) , 32 F T FL>50% Jifi it

FR 2 Asherofti£H R4
Table 2 Ashcroft score system

PF % 2 2955 1 S R A

0% LILE #

VYN S Y R R I 2 A

3 A A o £F 4 Al 1 B L 504 R R

SO L el P AT AL 5 AT 2 AR s £
L5 IR

T I AUG R ST i B B ek

SY% e PLIET A Y BT 2 A AL

2.2.2 Ifil¥ MDA 7 & } SOD, CAT, GSH-Px 7 1
M E  TBA N E MDA & &, WST-1 #:1lll I SOD
I, A LRI CAT 16 M, 66 5 %2 GSH-Px
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T M, 40 & Ul B R AT AR

2.2.3 Real-time PCR & Il K [ fili 41 41 PKDI,
NF-xB,MnSOD mRNA #Fik FRHEU 20 21 30 mg,
25 WA B BE T in A RNA 2L fi# ¥ 0.5 mL, # &
5 min, 25 & 250> (12 000 r-min"', 5 min) , DNA fif§ |
WA, A T R B K 100 wL, RO O
(12 000 r*min”, 1 min), #E W RNA, — 20 390 7% 5%
P4 e i SR & W B R E . L GAPDH E
WS . RN AR 95 °C Fi A8 1 10 min,
95 °CAE M 155,60 °CiR k 60 s, fE I 44 K . B IRAE
WG KGR R 2 i 1T b . 519
Y T A s A i A R R G R, LR 3.
%3 PCR3|#FF

Table 3 Primer sequence of PCR

514 J¥51(5'-3") KB /bp
PKD1 L GTGGGTGCTGATGTTCGTAG 183
Tf AAGCACACCGAGGTGAGTAG
NF-«xB  _EJi#f TGAGTCCCGCCCCTTCTAAA 120
T CCTGGATCACTTCAATGGCCT
MnSOD L if CACCGAGGAGAAGTACCACG 149
T TGGGTTCTCCACCACCCTTA
GAPDH L Jif AGGAAATGATGACCTCCTGAACT 79

T TGTTTTTGTAAGTATCTTGGTGCCT

2.2.4 EHRBEEE P (Western blot) £ BRili
ZH41 PKD1,NF-xB,MnSOD % H 1Y ik 1% K 7
UL B EE RO RS E R . REREA D
BCA & & & , i g M HEARE & E N30 ng, 2
J& B R AL T K S min i R L AR AR
SDS-PAGE #E i v UKk it 7] & 36 W] 5 #E 47 H UK, B ik
AN FFE AL 20 pLo Z 5K 5% F8 PVDF JiE,
L 5% Jit HE W5 4 5 W B P 2 h, DL PBST PRI 4 1K .
Sl — #1 (PKD1 H B 1: 500, NF- «B & F¢ 1: 500,
MnSOD # ¥ 1:3 000, GAPDH # £ 1:5 000) , DX
GAPDHHLIRME N NS, 4 CHEE il K . PBST k%
AW JE P DUEOR o S AL W 455 19 =40 (1:5 000)
FEIMWE 2 h,PBST UL 4 K5, Fl ECL L R AE =
IR F & {4 5 min, & J5 {li /] Fusion FX5 Spectra fk 2%
KAWL RGN A% . LA Image-Pro Plus 6. 0 4
EHMNEAKEME, BEAMS SE=HNEH
JK {4 /GAPDH JK FE{H .

2.3 GiiteEoriE SLE s R I SPSS 21. 0 B
HATGAE PR BR A R D x + s KR, AL
RN R T 22 3 B, T 25 55 I 4 1) L AR LSD

WL 2Z A F5E] H Duunett’s T3 3, 25 9% 05 0 R FH Bk
FIKL 5, P<0. 05 2 S A G2 8 X,

3 #7

3.1 XFPFRRUMALURBIESNEN  RFARH
R BRI 2 2R 235 4 T A, R DL 48 M2 RN AT 2 2H 21
Ao SBRTF AR LA, 5 A 2 O BRI v A i v [ B
FAERERMB H, Szapiel ¥ 43 B & T 5 (P<
0. 05) , il v 5] b BH 2 384 55 3 J52 | 2F 2 2 21 B Rtk
o4 RR A3 A, Asheroft PE 43 B 2 TH & (P<0. 05) ;5
Y 2 H A, Y U D I 3 2 RN U JE A 4 4 M AN iR
T 1T 4 {2 BE 5%, B Szapiel P 43 A1 Ashcroft - 43
B TR (P<0.05). WL 1,2,%4.

A BT ARL BRI C YT HMILA A s DRSS (1] 2,3 1))

B 1 LYz RS PF K R Bl H 2w I RS (HE, x200)

Fig. 1 Effect of Danggui Buxuetang on pathological morphology
of lung tissue in PF rats(HE, x200)

B2 353 PFRRMARKRLSESREZME
(Masson, x200)
Fig. 2 Effect of Danggui Buxuetang on Massom staining of lung

tissues in PF rats(Masson, x200)

3.2 X PFREUMTE MDA & & &% SOD, CAT,GSH-

Px G MR 58T AR g, BER 4 K R I

MDA ¥ & I # J1 75 (P<0.01),SOD, CAT, GSH-Px
. 69 .
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F 4 HIFAMF X PF X R G 4H L Szapiel 7 5 F1 Asheroft iF 43 5
Ma(x £ 5,n=8)

Table 4 Effect of Danggui Buxuetang on Szapiel score and
Ashcroft score of pulmonary tissue in PF rats (x + s,n=8) b
2090 /g ke! Szapiel "F4>  Ashcroft ¥4
[EERZS - 0.50+0.53 0.88+0.84
oAl - 2.5040.53Y 6.88+0.83"
EVEEINR77] 0.81 1.88+0.35% 5.00£1.072
ket 0.005 1.88+0.35% 5.75+1.042

BT AR EE VP<0.05; SH A L 2P<0.05,

TG M AR (P<0.01) ; SR 41 g, 24 9 b iy
R JE b 41K BRI Y MDA % i 18 3 B R (P<
0.01),SOD, CAT, GSH-Px {if ¥ B i 7} & (P<0. 05,
P<0.01), s,

3.3 X} PF K B fili 41 41 PKD1, NF-«B, MnSOD
mRNA RIKH M 5T AR b, AR 2 il 24
#41PKD1,NF-«kB,MnSOD mRNA % ik i Z T} & (P<
0.01); SBIRIAL LA, 24 U1 b i 37 41 F ik JE #s 201 fifi
40 41 PKD1, NF-«B, MnSOD mRNA 3 ik B i % ik
(P<0.05,P<0.01), L6,

x5 HEAMMFX PFARIMEH MDA &EF SOD,CAT, GSH-Px & R (X + 5,n=8)
Table 5 Effect of Danggui Buxuetang on MDA Content and SOD, CAT and GSH-Px activities in serum of PF rats(x + 5,n=8)

205 /g kg! SOD/U-L"! GSH-Px/U-L"! CAT/U-L"! MDA/nmol-L"!
BFA - 237.89+7.32 1 110.24+229.66 16.67+2.04 7.22+1.74
LAY - 213.21+15.79" 669.23+147.18"D 5.13£1.19" 11.81+1.58"
MM L 0.81 229.51+10.28% 953.98+314.42% 8.91£1.09% 7.59+0.74%
ke 0.005 236.54+9.499 942.53+327.90% 8.63+1.87% 7.90+1.029

5T AR R DP<0.01; 5HRY] 4 2P<0.05,YP<0.01(5£6,7[)

& 6 H 3% i% X PF K R Al 4 £ PKD1, NF-xB, MnSOD
mRNA RIEZM (T + 5,n=8)

Table 6 Effect of Danggui Buxuetang on mRNA expression on
lung tissue PKD1, NF-xB and MnSOD in PF rats(x + s,n=8)

20 51 F /g kg! PKDI1 NF-«B MnSOD
BFAR - 1.00£0.29  1.05+0.27 1.00+0.31
LT - 1.90£0.48"  1.80+£0.51"  1.74+0.55"
B YRRk 0.81 1.45£0.422  1.2540.34)  1.16+0.459
K e 0.005 1.44+0.47  1.23£0.42%  1.14£0.27%

3.4 XFPF KB4 4 PKD1,NF-xB,MnSOD % [
E-Rr - RS R S N E I A 2o S T E A
PKDI1, NF- kB, MnSOD #& 1 % & & & T &
(P<0.01); S8RV P, 24 05 &b 1fi 17 41 FR Je A
20 Jiili 20 1 PKD1, NF-«xB, MnSOD & [1 % i5 W] i [%

i (P<0.05,P<0.01), WLE3,% 7.

P01 | 1770

MnSOD

GAPDH 37 kDa

A B C D
3 KRMAZLPKD1,NF-«B,MnSOD & H £iAH ik

Fig. 3  Electrophoresis of PKD1, NF- kB, MnSOD proteins

expression in lung tissue of rats

#7 HPAMMFE PFARMMAL PKD1,NF-«B,MnSOD B | FiE M (X + 5,n=8)
Table 7 Effect of Danggui Buxuetang on protein expression on lung tissue of PKD1, NF-¥B, MnSOD in PF rat(x + s,n=8)

219 FH /g kg! PKD1/GAPDH NF-«B/GAPDH MnSOD/GAPDH
IEEREN - 0.12:£0.02 0.16+0.03 0.23+0.03
LA - 0.23+0.03" 0.59+0.04" 0.48+0.04"
Y= RN 11877 0.81 0.16+0.032 0.44+0.03% 0.414£0.03%
ke 0.005 0.19+0.032 0.40+0.03% 0.40+0.04%
4 itig S, — B HL e A 2 T S i < fi 8 A I

FI R PF 4 JC 45 80006 7 2590 T B, Hh IS 24 1
PF (IR YT T R #E T AR R4 T8 PR
. 70 .
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P B . J5 v RS R RO, IS A M2 BB AN il
ZAS R MUK A R 6 AR AD i S £
I, I EL B 30 Wig 2 Dy, (AR A 0 28 )3 L
B BRI SRS Y AR i B R AR
PUET A AR, B Uk Je A I T 2800 3 1B 1Y)
I AR AE AR 224 AR BIF 5 S, PF RS 7R K B HE Bl 3
S5 K ZE AL I 76 [R) B B TE RS B I6 45 4 3 A
PREE 2 Ok, I 5L B 4 M A i VR e AR R TR &
MU RN L3 T WA 215 RE RN £ 4 Ak R R U
%, FEW S A 40 1 v X PR BB IRITAE .

PF J& — ol 3K P 1 47 P il (8] 55 5 0 L 450 fk
7 3R T Y T P R, B R BN ROS 1Y
b BE R BT 45 K 43 7 40 i (W DNA, 2R 11 i
FBE 2 ), I 5 80™ o Y £k A 15 05, B6 2 40 i oA
T, fe 2 40 M A Ak 3 RSP IR 2 kIR0
MDA J& HL A i 5 i 4801k B fe 2872 9, nl I e 41 40
o ARG R . HLAR AN A 22 BT T T
FEL KA ROS. SOD, CAT, GSH-Px 47 &5 3% B 1A
W ROS MY T A b7 o A BF 5% 45 2R W, B A 4
MDA % & i % 71, SOD, CAT,, GSH-Px i M A%
TR R 2B AP R 2 PFRE R BN E
B FEHLE . UM I 41 MDA 5 & B PR AL,
SOD, CAT, GSH-Px I 4 Tt & , 1hd. B 24 9 4 1l 777 fiE
AT B AR H R BEIRIE BT O A A AR R Ak N U
XF PF R B 200

Fe T BIF 9T 26 B, PKD 2 2% by 44 48 Ak 107 38 114 1% &
#% A 519 NF-«xB/MnSOD 15 5 i J& J& £ 3F 52 1Y
LR - TR R G, A OR3P 40 M b 527 S 10 0 38
S BAGFFET-AE R 4 ROS 1Y A i 1
SR iR NI BT IS ¥ TR NN A R L il &
W 2k R A A 0 09 7= A= 5 5 e TR B, 9% 0 i i L
AV A M Y A S AR Y . ROS FR B & 8L
PKD I Tyr463 9 fif 2 2 W W2 1k 5 U NF-«B P
20 6 S5 2 A7 2 40 B A% DA BT R o 2 B MnSOD (1
Fik™ . MnSOD U A7 7E T 4 b 44 5L 5 oy, 2 f b
2 ORI A0 T 4 A 1) O SR G B i AL B BT T A
FH 55 A 8 Ak R, B 2 4k H,0, FiT O, GSH-Px Fil
CAT #F — 254 3 A S Ak o H,0, P & 45 1%
FAERR
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