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ABSTRACT ; AIM To study the effects of Danggui Buxue Decoction total glycosides combined with Hirudo in the
treatment of pulmonary fibrosis in rats and its mechanism. METHODS One hundred and twenty male SD rats
were selected, eighteen of which were taken as normal group (normal saline) , the remaining 102 rats were used to
establish model for pulmonary fibrosis. Seventy-two modeled rats were randomly divided into model group (normal
saline) , Danggui Buxue Decoction total glycosides group (13 mg/kg), Hirudo group ( Hirudo powder, 4 g/kg)
and combination group (Danggui Buxue Decoction total glycosides, 13 mg/kg; Hirudo powder, 4 g/kg) , eighteen
rats in each group with intragastric administration. RESULTS  On the 7th, 14th and 28th days after modeling,
alveolar inflammatory score, pulmonary fibrosis degree score, TGF-B1 and PAI-1 expression levels in lung tissue,
IL4 and IL-17 expression levels in alveolar lavage fluid, hydroxyproline (HYP) content in lung tissue in the model
group were significantly higher than those in the normal group (P <0.05). Alveolar inflammatory score, pulmona-
ry fibrosis degree score, TGF-B1, PAI-1, IL4, IL-17 expression levels and HYP content in the Danggui Buxue
Decoction total glycosides group, Hirudo group and combination group were significantly lower than those in the

model group (P <0.05). In the combination group, alveolar inflammatory score, pulmonary fibrosis degree score,
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TGF-B1, PAI-1, IL4, IL-17 expression levels and HYP content were significantly lower than those in the Danggui
Buxue Decoction total glycosides group and Hirudo group (P <0.05). CONCLUSION Danggui Buxue Decoc-

tion total glycosides combined with Hirudo have good therapeutic effects on pulmonary fibrosis in rats mainly by re-

ducing TGF-B1, PAI-1 expression levels and HYP content in lung tissue.
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1 #el5RF=*

1.1 Zh4p HEHC120 2 SPF e SD KR, 14
B BB =, shi A HsIEIES SYXK
() 20150004, {KfiHE (210 £20) g, MEFHETF
JEHR 12 h, YR 45% ~60% | JEJE 22 ~25 C
i, AmEEEK,

L2 MEbss FHHBREEER (HEZH
- H20055883 , ¥ IF #E i il 25 A PR A | ) 5 7Kg A
TFTAb A T BE2GF5E T U AR ST AR S50
FHHE (1000 g M%7 TR A T A1 R
KA4.0g, BHEFAERAT 0% ). KEEMA
fiz (HYP) ELISA #ikH &, M g2 ye
HARAFEEEE; TGF-B1, PAI-1 HLR¥y H i
A ARG BR AR IX-70 a2 B s h 0
A Olympus 24t ; BI-2000 [ 2% G 43 T4 1 LD
AR A BRA FI#EAE; 22 Bio-Rad 680 FfARY .
1.3 #HAELHmy ik wEFED . 102 5
KEHH 10% /K& SR (0.4 mL/100 g), 2]
RM [, SReE, fERRBUEREDIO, Kl
BEAALA B, SRR, RIS
2244

AFRER (5 mgkg), 703 WHEHTEEE, iR
HAJE, KBS, {25 AE N 2 A 1
5], MERSEER, BERYIN.

XTHEZH . BEMLIEEHL 18 HAE X R4, &4
HEA 0.1 mL/100 g A= FHER K HEAT RIS, SR )5
1 mL/100 g A= FEER KT .

BIFAMM 7 S R 50 mL ZE 48 K B i
4 g iy, THAELYKRFHES (1 mL/100 g,
13 mg it/ kg IR .

KEL . SR 50 mL 284K B K] 4 ¢ KIE K,
THRAGKIFLHEE (1 mL/100 g, 4 g /KIEEH ke
) o

BCA4L: SRHI25 mL Z808KECHI 4 g BT A4 g
KSR, TR RAHHEE (% 0.5 mL/100 g,
13 mg G/ kg (KB +4 g KK ke KB ) .
1.4 MEIMmRALNFF D TEREESET.
14| 28 Rk H HE | Masson Je i 05245 2 K UM 4
ZURR AL O R e 2 AL e 0 ISR A 2R
FUEAL S 26 7. 14, 28 KAl h i Ab 4 K K+
Bl (TGF-B1) . LFHHEEFEHIG YK F-1 (PAI-
1) (RGN, KA ELISA 52 4% 20 K Bl 21
R RLE S 7. 14, 28 REMAR (HYP) (1
THE,

1.4.1 HE 3+ BORRITASURA, A 4% £
R ESAWR ST R E, 24 h JFIK, AR,
Yk WA ME T W2 T, 1A 100% |
95% . 90% . 80% . 70% Z, 144 10 min, 3Kk
WYk, ARG, 1% Rk, 1% =K iEf,
e, KB IEB BB RIK, —H
B, R B R Masson Je e 5, #EAT il
AR L S MEL

1.4.2 fpedi e il it TGF-1, PAI-1 Rik

S K RIS s Yl Fr, b T Rmtkie., hdt
PN U M o S P, CREX 3% i AL AR
0.5 h, BRI, RIBSA £ 0.5 h, 1A
1:100 W Ja i—dt, W& 1 h, KA 3,
DAB B ff, JRARFEZY, HhH., HilfT BHERE
IyHT, Kl TGF-B1. PAIL-1 Ay e 4 Ak e (45 51,
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1.4.3 HYP & >R ELISA 3 K R 2H 21
HYP 55 6, ™4 B0 & Ui ] B 8. R I
A B, 7E 450 nm AL R FH AR
IO E & LG (A) o RIEPRAEM B D 2
Mk, RS FEAWREE,

144 JABEpEm b L4 TIL-17 KRG R
ELISA 3500 % fifi o e e W vh 14 | IL-17 7K, ™
4 R 54

1.5 e SOMEAR RO AT AR B FI B AR R
WA VEFE B H Wr: HE 3 R JH| Szapie 1V J7
W RS, 0 4% RRIEMIN G, AR AN IS
I, M, R TR EMEER, <20%
SR, FESHIER, 148 HEERER, 5
SFTALY 20% ~50% , VEHORANEETE, 2 4y 1
FER 58, AT U A 1 20 i Kt a5 | 1 i S A

357,

AT AEAL AR B FINT . oA 4Efl, 0 45 R
IGLF dE 4k, < 20% 4=l i AL, il o 25 44 1E H, 1
gy PEERGLTHEAL, 5T AL 20% ~50% , 2
gy HEIEMGL LA, i 2R 50% , 3 4.
1.6 %itFs ik BIEHIT ASit 4 SAS 9.0 &
bR, TR iEAR R R = il (2 =2s) %
N, ZHNICECR T 225081, AR LR
LSD-t 45, P <0.05 FRn2 7 A Gi2EE L.
2 4#R
2.1 MALREFIE HREHE T, 14, 28 K,
FERIZH KR HE | Masson Y% €2 19 fifi o 58 P4 2 43 il fili
LAEAFEE W/ B B E S TIEW A (P <0.05);
MU BT . K AR AR 2 AR B Bl 42
PEVE A3 il £F 4 AL RS B T 43 3 W 35 A% T A A 4
(P<0.05); BRAHRBRMMIHERMEESD . LT 4
FERRFEVE o3 5 K T2 A #M i AT 4L K2
(P<0.05), W#FE1, F1-~2,

Fx1 MALRFBEFES (X5, &, n=18)

Tab.1 Lung tissue histopathological scores (x +s, score, n =18)
_ i % 1 il £ 4k Ak A
] WEREH T R RIS 14 K TERLE A 28 R WEREHE 7T R ERIEE 14 R TERLEEE 28 K
EHH 0 0 0 0 0 0
HERIZ] 2.15+0.17* 2.45+0.30" 2.61 £0.28* 1.56 £0.19 * 1.80 £0.22* 1.94 £0.24*
By SR ANT (RN ) 1.71 £0.29 ** 1.66 +0.21** 1.45 +0.23 ** 1.31 +0.20 ** 1.19 £0.15** 1.10 £0. 19 **
TR IR 1.63 0.28 *# 1.51 0. 19*# 1.37 +0.20 ** 1.28 0. 18 ** 1.14 0. 17 ** 1.03 0. 15 *#
A 1.35 +0.24 *#* 1.10 0. 18 ***  0.76 £0.20 *#* 1.04 0. 11 *%*  0.83 0. 13 *#* 0.66 =0. 15 *#*
. HIEH4IE, * P<0.05; SHAHE K, P <0.05; 5 YA MLY% S H . KIE4 i, * P <0.05
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Fig. 1 HE staining of lung tissue of rats on the 28th day after modeling ( x200)
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EBA4L

2 B 28 d KFRAHZEL Masson 8 ( x200)
Fig.2 Masson staining of lung tissue of rats on the 28th day after modeling ( x200)

2.2 pggRF TGF-B1, PAI-l ik K-Fres & A8 TGF-B1, PAI-1 3Rk /K3 i AR T
BSE 7. 14, 28 K, BIAVA R R4 b TGF- Al (P <0.05); BXA2H K ERZH 2 TGF-B1 |
Bl, PAI-l RiK/KFH B EFESH FIEFH (P < PAL-1 3R 7KF- 1 A T 2 VA A L7 S 2 . 7Kg
0.05); MMM EHH ., KIEHMKGHRKE 4 (P<0.05), WE2,

R2 PhALRASF TGF-p1, PAI-1 RiLKFE (x+s, n=18)
Tab.2 Expression levels of TGF-gl and PAI-1 in lung tissue (X +s, n =18)

TGF-B1/(ug-mg™") PAI-1/(pg-mg™")

Al BEEHT A BHER 4K BRERB A BREHRTA  ERERI4K  ERERB X
E#H 3.71 £0.47 3.80 +0.52 3.76 0. 49 3.64 +0.55 3.68 +0. 56 3.72 0. 62
HERI 4 9.82£1.67* 18.30 +2.77* 24.95 £3.76* 10.15 £2.74* 21.62+3.86" 27.04 +4.19*
EVERIN IR77RSS e | 5.44 £0.98"* 7.20£1.53*%  10.19=1.72** 7.30 £2.11 %% 8.59 +2.28 *¥ 11.73 £2.39 %%
K g4 5.62+1.15*" 7.57 £1.69** 9.85+2.16*" 6.94 £2.35** 8.20 £2. 14 ** 11.42 £2.50 **
A4l 4.35£1.20%%% 581 +£1.36"%*  6.33+£1.42°"*  52041.55""*  6.95+1.73*"* 7.38 £1.68 ***

M SIEWALE, " P <0.05; SHALILE, P <0.05; 52N SITAL. KIELHLE, * P <0.05

2.3 mhgcF HYP &R Sws @GRS T, 14, BRI (P<0.05); BCE4URBMEIZH HYP &
28 K, BRI ARMMAL T HYP S A RYEE S AREEETHEMZ ST, KiEd (P<
TIEHH (P<0.05); M M7, KiE  0.05), W3,

AN R BUTZH ZUrh HYP S A7 845 B 5K T

*3 AL HYP EHE (¥zs, n=18)
Tab.3 HYP content in lung tissue (x +s, n =18)

HPY/(pg-mg™")

A WERURSET R ERES 14 K TR 28 K
4 0.731 £0. 075 0. 742 0. 069 0. 735 0. 070
FERIZH 1.481 +0.184 " 1.893 +0.207 * 2.157 £0.226*
M IHER L ST 1.103 £0.095 ** 1.228 £0. 103 ** 1.429 +0. 175 **
K IEZH 1.095 +0. 100 ** 1.216 +0. 126 ** 1.395+0.193 **
A2 0. 896 +0. 082 *#* 0.968 +0. 114 *#* 1.183 £0. 130 ***

TE: SIEWALE, * P<0.05; SHBIA LA, P <0.05; 51Tk A S KR4 HE, * P <0.05
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2.4 FhEELRRTF L4, 1L-17 KPri SRS
BT, 14, 28 K, BIRUL il HE e IL4 | IL-
17 K FHRESTIERH (P<0.05); 294
VS 2 7K ONR 2 R S 2L i v o R T4

IL-17 K2 R TARL] (P <0.05); HRG4H
Y FE e IL4 | TL-17 7K P 8 A% T 24 U3 #h i
S, JKiEH (P <0.05), &4,

F4 AL H TGF-p1, PAI-l1 Kik/KFE (Xx+s, %, n=18)
Tab.4 Expression levels of TGF-gl and PAI-1 in lung tissue (x =s, %, n=18)

IL4/(pg-mL~")

IL-17/(pg-mL~!)

N

A WREET K EEUEH 14 K ERUEH 28 R Y VEY WP WRES 14 R ERE S 28 K
EH4H 8.31 £1.62 8.43 £1.70 8.50 =1.68 38.95 +9.37 39.00 = 10. 04 38.61 +10.53
PRI 24.86 +3.11%  29.57 £3.72%  24.63 £3.80* 106.55£17.76*  98.97 £21.34*  102.28 £20.59 *
YRR (IR77RSS e 16.72+4.167%  21.85+3.98*%  18.04 +4.29*%  70.14 +14.39*% 73.00£12.63 "%  61.10 +11.84**
K2 17.00 £5.14*%  19.85+3.72*%  17.98 +4.09**  73.39 +15.13*% 69.48 +13.17*%  63.02 +12.85"*
eyl 11.06 £2.25*#* 13,57 £2.38 *#* 10.99 £2.76 *** 54.98 £12.09 *** 57.37 +11.65***  51.13 £9.82*#*

TE: HIEWALE, " P<0.05; SR, P <0.05; 52Tk i St Kiggl i, * P <0.05

3 i
flifal B £F 44k ( pulmonary fibrosis, PF) J&Iif

PRIFIRLE WLB e, Al Ak ke g, A
A ATV . LRI AN S B4 TR E, R
ME T PRUCRME, 2 R v e B
7278 PR Al &R RN 51, H &% IR HL %
AN, HIEARk R IBAE A, 7 U
N AR o ASHE TR 2 I M 1035 15 K 0 15
BN HT PEIRYY, WS T B RRITRICR .
3.1 B KAMMEIHBIEFIR 38X K U
HLPRPFMEE BN, EREH T, 14, 28 K, #
IR HE | Masson B8 (4 (8 ili 0 5 P 9153 . il 2F
AEACFREE Vo B & TIEW 4 HIA%hz B
M. KR AR G 2R BRI A MV O L i 4
ARFRFEVE A3 i 2K TR 5 350G 21 R B fii o
RUEVESr . I HEACFE BEVE o i I T 25 0 % h i
S KR, Ml 41307 5 KRR G N IR YT
RORAR Tl 1, R B A P VP43 L R 2T 44k
FREEIS B3
3.2 KA P TGF-B1, PAI-1 & ik K-F bk

TGF-Bl ZE L4tk aifi N 72—, 5 PF R
E | ARG B S i R A G AR AL
R T A AR oAk R WU ET AE A, Tk
AT Refs HIEA RO R, BRI AL
S, A I R S AT YR A0 A AR A
&, #4 TGF-B1/Smads {5515 Tl BTG, I 5tad
BETURL, T defbit— 2 & Bt o 2F v i RO
PRI -1 (PAT-1) S22HiE REEH 2 HY,
J& T 22 F TR AR R %, HACE T s A 1

B SR AE U ) AT I B SRR ) (PA) X TV S
RRy e, SFIRBETE A2 B, IS LT (extra-
cellular matrix, ECM) [ Fl £F 4 75 1 /K i@ gl 40
il R AEH LN R ERE, WS EEE 4
defet
Tk 25 2K R 41 2L e TGF-B1, PAL-1 3%
PRI R, SRS T, 14, 28 K, KiAIZH
KEZH L TCF-B1, PAI-1 KA /K15 2 &
TIEH A HIHRMLZ S . KR RIS 2K
FUBZH 2 TGF-B1 ., PAI-1 EKIk/K P 3 1 KT
BRI, BRA AR R 4141h TCF-g1, PAI-1 £
KBTS A S 2 . KR, BRS
MR B TGF-B1 ., PAIL-1 ik /K % T Bk ]
2y, B4R AR RIE, HRRAEIEH, HAy
BUFHIRI T RO o
3.3 BmKkRAMAL T HYP 48 T 2508
IR 45 G 5o I B o g PAT-1 RN 4H 4R A R
(HYP) &4 4, ABUKEEA] GEM i PAT-1 2R
BCREE B PRI R LT I BSOS ) (uPA)
TR L £ R A 1 DURR B AL A 400 i O B s 2 21
A4 BIMER HYP 2HUARKEE A m E
By, HAEARRIAL T &A BAE, 1EW B
HHPAE 13.4% , #EEA P EA B, K
AR AARAATE, ST HYP S s AR i
gAY A I R (= A Y (A B TR S £
LR, HAEN A 2 () & A7 1 5 il (8] 5 £F 4
L FE R UIA G, R f HYP & A AR 40 W i
[F) S5 £F Ak AL AR O B AR L % 4% 4R R
JleHHh HYP & A = IR Won, EAEESH 7.
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14, 28 K, A KBEATHSUh HYP &4 1y
WEETIEWH, MEA 7S KEH
B2 K BUIT 2 HYP & 2 34 i 35 (K A Al
4, BRA AR ZIh HYP A & i E KT Y
FAMILZ AT R, RIS K &
WAL Z DR, AR 25 KRBT, R EAE
T Itierdedl, Ml & R i

ARG 1o M E Ve IL4 TL-17 K
TR, EREH T, 14, 28 K, ASRYLH il v vk
W IL4 | IL-17 AKX B m T IEw 4, 414
M7 S . 7Kg 2H RN A 4 i ot v e v b T4
IL-17 7K i B I TR R 2 5 Ik 4 il 96 8 P TR
HIL4 | IL-17 K3 AR T 2S94 i S A
KL, 59 R AT Meta 234 EL AT M IR 45 38,
VA PH 24 U5 4 1 37 156 7ot ELAT R R BRALIAR 2 E /Y
YEM .

B R R AN (18770 5 W b Vi 4 B4 1
BORBY, FEE 42U TGF-1, PAI-1
FRKF . HYP & BOR EFEVEH .
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