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[ Abstract | Objective: To discuss the effect of volatile oil from Xanthii Fructus on airway remodeling of

#3] 20181221(007)
B] WA AR =4 LW H (20168340)
—{EH ] B4, A AT P B, T B S5 A I R T4, E-mail : 1297106071 @ qq. com
BEMEE] T EEPNE ML, FRE PN, NF 2 H 256757, Tel :0771-4953513 , E-mail : xuezhongfeng@ foxmail. com

- 106 -



5525 %55 14 W) FEXEAFFEHRE Vol. 25, No. 14
2019 427 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2019

rats with bronchial asthma, in order to discuss the mechanism of action through matrix metalloteinases-9 ( MMP-9) ,
tissue inhibitor of metalloproteinase-1 ( TIMP-1), platelet derived growth factor ( PDGF ), transforming growth
factor-8, (TGF-8,), Smad2, Smad3 and Smad7 mRNA expressions. Method: Forty-eight rats ( half males and
half females) were randomly divided into six groups (n =8), namely normal saline group, model group, volatile
oil from Xanthii Fructus (7.5, 15, 30 mg-kg ') groups and dexamethasone group (0.5 mg-kg '). Except for
normal saline group, airway remodeling of rats were established through ovalbumin sensitization and atomization
inhalation method. At volatile oil group, rats got volatile oil spray since the first time (the 4" week after modeling)
of inspiration of asthma to the last day before the end of test. Histopathological changes of bronchus and lung were
analyzed by htoxylin eosin ( HE) stain. And airway remodeling was observed, and perimeter of bronchial lumen
(Pi), smooth muscle area of bronchi (S), tube wall area (W) and nuclei of smooth muscle cells (N) were
recorded. And levels of endothelin-1 ( ET-1) and insulin-like growth factor-1 (IGF-1) in irrigation solution of
Alveoli (BALF) were detected. And mRNA expressions of MMP-9, TIMP-1, PDGF, TGF-B,, Smad2, Smad3 and
Smad7 were detected by real-time quantitative-polymerase chain reaction ( Real-time PCR). Result; In the model
group, infiltration of a large number of inflammatory cells were found at the peribronchial wall, airway smooth
muscle thickness and basement membrane increased, and bureaucratic cavity was narrower and flatter. Volatile oil
from Xanthii Fructus can ameliorate pathological damage of bronchopulmonary tissue. Levels of S/Pi, W/Pi and N/
Pi, BALF, ET-1, IGF-1 and MMP-9/TIMP-1 and mRNA expressions of MMP-9 and PDGF in volatile oil group and
dexamethasone group were lower than those in model group (P <0.01). Compared with model group, mRNA
expressions of TGF-8,, Smad2 and Smad3 were less than those in model group (P < 0.01), while mRNA
expression of Smad7 was more than that in model group (P <0.01). Conclusion: Volatile oil from Xanthii Fructus
can regulate levels of MMP-9, TIMP-1, MMP-9/TIMP-1, TGF-8,/Smad, inhibit expressions of PDGF, ET-1 and
IGF-1, and suppress subepithelial fibrosis, extracellular matrix synthesis, proliferation and migration of airway
smooth muscle cells to relieve or inhibit airway remodeling, so as to prevent and treat asthma.
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Table 1 Sequence primers of PCR
GIR7] FUE(57-37) TF(5'37) K /bp

MMP-9 CGCTGACAAGAAGTGGGGTTT TACAGATGGTGGATGCCTTTTA 189
TIMP-1 CCTGGTTCCCTGGCATAATC CGCTCTGGTAGCCCTTCTC 182
PDGF CCTGTGCCCATCCGCAGGAAGAGA TTGGCCACCTTGACACTGCGGTG 227
TGF-8, CGCAACAACGCAATCTATG ACCAAGGTAACGCCAGGA 204
Smad 2 ACTATACCCACTCCATTCCA CACTATCACTTAGGCACTCG 477
Smad 3 CCAGTGCTACCTCCAGTGTT CTGGTGGTCGCTAGTTTCTC 189
Smad 7 GGCTTTCAGATTCCCAACTTC CGCCATCCACTTCCCTTGT 255

SO IER AL R LW SR S BN, AU S IR
W BB SRR REJE B A ORI R PR AR, R
TE P T JULIEE R TS, R A A e Y I Y
JE o 5 H B A AR L R A A 2 R
AE I LG AR E R R S R R A
TIEW 4 AR TR, W 1,

AVIEW A B BRI C B H RN 45D B H T R R AGE B
Hp il F. 28 Kb

Bl BEFHEAMNISEERARISEMAARELTNE
fig (HE, x400)

Fig.1 Effect of volatile oil from Xanthii Fructus on pathological

changes of bronchopulmonary tissue in each group( HE, x400)

3.2 MWAEEmARTEEBEWEN 5IEW
YH g, BRI 4 S/Pi, W/PE, N/P ¥ I8 2 T} 55 (P <
0.01) ; SEIAVZ 3¢, 1 H 44 A il 45 511 42t 20 F0 1l
FENKMNLH S/Pi, W/Pi ,N/Pi ¥ B #FEML (P <0.01)
G HF 5 &A% bR gl S/Pi, W/Pi, N/Pi ¥ 5
THLFEARMNH (P <0.01) , & H- 74 & il s ) i 4
S5 FERMN A S/Pi, W/Pi,N/Pi # LR, 2 R L5
TR, WAk 2,

3.3 WA NG KB BALF B ET-1 F1 IGF-1 /K
FRYSZ M 5 IE R A R, B BALF th ET-1 I
IGF-1 /KPR & T (P <0.01) ; SHIAIAH AL, &
H 1 A 4% 57 o 20 R0 b ZE K A 20 BALF rf ET-1
FIGF-1 /K1 1 3 FEAIR (P < 0. 01) 5 4 H 148 &
%74k 21 BALF tf ET-1 #1 IGF-1 /K F & F #h %€ %

®2 BEFEHEAMNISERRARSEEENZM(x£5,n=8)
Table 2  Effect of volatile oil from Xanthii Fructus on airway

remodeling in asthmatic rats(x +s,n=8)

" . i .
wn
E% - 6.16£0.47  2.96£0.35  0.013 0. 001
% - 12.51 £2.34" 7.07 £0.86"  0.042 +0. 009"
EHEHTHELRWm 1.5 9.27 +0.94%% 4.84 +0.59>% 0.033 +0. 006>
15 8.85 +0.782%) 3.48 +0.52%% 0.028 +0. 005>
30 7.29 +0.64% 3.11 £0.39%  0.024 0. 007%
Hb FERA 0.5 7.04 £0.68 3.02 £0.45%  0.020 £0.005%

o HIERALR P <0.01; SHAH LR P <0.01; 5 H %
KAMH L E P <0.01(F3 ~5F),

R (P <0.01), WK 3,

®3 BEFERBXNXS[EENAR BALF f1 ET-1 1 IGF-1 K
FHIFM (2 £5,n=8)

Table 3  Effect of volatile oil from Xanthii Fructus on ET-1 and
IGF-1 levels in BALF of asthmatic rat(x +s,n =8)

41531 Fl4t/mg-kg ™' ET-1/ng-L~" IGF-1/pg-L""
E# - 92.25 +13.41 46.84 +6.25
iR - 173.48 £19.59"  89.67 =10.05"

©H T LM 7.5 126.05 +14.93%%  48.19 £9.11%%

15 102.49 +11.88%%  60.03 £8.12%%
30 98.24 +11.75%%  55.95 +7.86>%
i FE KA 0.5 90.14 +8.67% 49.04 £7.13%

3.4 XS B e KRR 20 41 MMP-9, TIMP-1,
PDGF mRNA EiARym 5 1F & 4 i, A 4
MMP-9, PDGF mRNA #% ik & 2 F & (P <0.01),
TIMP-1 mRNA &AL (P <0.01) , MMP-9/TIMP-1
BEFE (P <0.01) s SEAALE LR, & H 75 &
250 ik 25 F M ZE K FA 41 MMP-9, PDGF mRNA 2 ik
A1 MMP-9/TIMP-1 & #F[&fK (P <0.01), & H 1%
S e AR 4 RN M ZEOK A ZH TIMP-1 mRNA R ik
TR (P <0.01), K4,
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*4 BEFELEANZISEEEXRMEALK MMP-9, TIMP-1,PDGF mRNA Rk M (2 +s,n=8)
Table 4 Effect of volatile oil from Xanthii Fructus on expression of MMP-9, TIMP-1 and PDGF in lung tissue of asthmatic rats (x +s,n =8)

4153 # 4/ mg- kg ™! MMP-9 TIMP-1 MMP-9/TIMP-1 PDGF
EH - 1.00 +0.02 1.00 0. 01 1.00 +0.02 0.87 0. 13
L7 - 2.88 =0.26" 0. 66 =0. 06" 4.43 +0.77" 3.90 =0.51"
B H 45 7.5 0.31 +0. 12%¥ 0.24 +0. 06> 1.47 +0.85%% 2.82 +0.46%%
15 0.42 +0.13*¥ 0. 84 +0.07*% 0.51 0. 16% 2.58 +0.37%%
30 0.35 £0. 06> 1.21 £0.25%% 0.31 0. 13%% 2.03 +0.34%
b FE R AL 0.5 0.99 +0. 13% 2.03 +0.36% 0.50 +0.11% 1.82 +0.33%

3.5 X 3 B g R LU 2H 21 TGF-B, , Smad2,
Smad3 I Smad7 mRNA FE LW SIEW 4
B, BRI ZH TGF-B, , Smad2 1 Smad3 mRNA 23k #
BETE (P <0.01),Smad7 mRNA ik B 2 B AL

(P <0.01); 5HBIAYZ b AL, 45 H #5845 7 it 41
FI ML 2E K FA 4] TGF-B, , Smad2 Fl Smad3 mRNA ik
BEFAK(P <0.01),Smad7 mRNA %3k & 3% T &

(P<0.01), WFS5,

x5 BEFELBANISEEMEARMALS TGF-B,,Smad2,Smad3 1 Smad7 mRNA RiZH I (2 +s,n=8)
Table 5 Effect of volatile oil from Xanthii Fructus on expression of TGF-g, ,Smad2,Smad3 and Smad7 mRNA in lung tissue of asthmatic rats

(x+s,n=8)
24 5 4/ mg-kg ~ ! TGF-B, Smad2 Smad3 Smad7
i - 0.45 +0.09 0.21 0. 04 0.25 0. 06 0.68 +0.09
(x| - 0.94 0. 15" 0.79 0. 10" 0.93 £0. 17" 0.27 +0. 05"
EH T KM 7.5 0.60 £0. 122 0.35 +0.08%% 0. 44 +0.09>% 0.38 0. 05>%
15 0.55+0.11% 0.27 £0.07%% 0.31 +0.08>% 0.57 £0.09%%
30 0.51 £0.09% 0.21 0. 05% 0.27 0. 05>% 0.61 +0.08%
i FE KA 0.5 0.49 +0.08 0.23 +0.03 0.22 0. 02 0.64 0. 10
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ER . E— 2 W B8 65 7 kil 7l 24
MMP-9 mRNA ik il MMP-9/TIMP-1 fI{ F 8 % 4 ,
TIMP-1 mRNA 2 3A & T A 5 45 H 5 & il & 5
2 TGF-B,,Smad 2 F1 Smad3 mRNA 2Ky 55 T 45
AIZH ,Smad7 mRNA FKIkIG ok THRAA ;G H L
45 50 it 41 PDGF mRNA 3R3K Y98 55 T RIRIA ;%%
B %04 7 & 41 BALF 1 ET-1 fi1 IGF-1 /K F
R (i i B D B R T N A e o I I
%7 MMP-9, TIMP-1 7K ~F J H: MMP-9/TIMP-1 ff , 4
4 TGF-B,/Smad {5 5 3@ ¥, #) il PDGF, ET-1 A
IGF-1HF 3Rk, il of Z MMl 7 1 T 2F 4k
1k, ECM & al, 0IE - W UL M 35 5 3 #2 AF  R #)
U 5 B A ) AT AR T, DT R B B v I M

[BE3Hk]

[ 0] BT, 5kl R 30, 45 i 24 0 3208 I Wiy <3l 1 98
TR RS #E R [T ] b 92 R 2R 7, 2016, 36
(8) :694-697.

[ 2] WEISAR,ARMES, 20 4. 3008 W Wi (Ol 28 1 oF
FERERLT]. oAl 3 5 5 A% 3« v TR, 2015,8(6)
773-776.

[ 3] Hirota N,Martin J] G. Mechanisms of airway remodeling
[J]. Chest,2013,144(3) . 1026-1032.

[4] fFR, DY, KIE, % ©H 7805 W0 filk R

[5]

[6]

[7]

[9]

[11]

(12]

[13]

[14]

[15]

[16]

[(17]

RERWFsE it (1], BARZG W) 5 1 K, 2012,27 (6) -
614-618.
ZERR. VR G X S e g B Thl/Th2 b
ER RV B R [ 1] BAC P B 455 ik,
2012,21(10) :1057-1058.
KRB BEIRR PR, . FREHE FIRTLE®
Wity 2 fife 3108 M RO RAE ML EBF ST [T ] L T BE g
#%,2007,34(8) :1025-1028.
AL, BRELAE BRI, S /D LR MOR A B T
X 4 i R BRI IR I BT S [T ] h AR TR BR 2
Ti],2016,34(7) :1682-1685.
AN RSO RIS, . S H il R AR R T
ARGy 2wk 5 [T]. e Tk 5 T #2012,
29(1): 34-38.
AR AR A1 BR L S Bo AlE Bk K A7 B R I
Xof ST i 14 2 R LE R (T ] N B E 2,
2006,17(11) :2137-2138.
TRMETR, BIRME, B B 2R T R i AR AL
BT E B [T]. [ 52 86 J7 ) 27 2k 55, 2013, 19
(15):344-347.
Z Al BEARDT, BOA, A5 & B 5 7L I Ok
W Wi R B A8 AE K 1 B R RS [T ] b [ SE R
Jr 2 27,2018 ,24(9) :95-102.
LB, AL, R, S W AR B N AT 4 2
TGF-g, MMP-9 TIMP-1 5 i F ¥ A CHEOF T[T ]
WL Y B2 45 27,2018 ,28 (11) :920-923.
KRB, BOIE B, WK, % & LR g oE
p38MAPK/NF-«B {553 [ B 26 K B 2P <18 4 4E
BRI AL [T, A [ 529 5 5 27 2% 0K, 2017, 23
(13).104-110.
AREE, PNPLSE AR, S i BR 2 B YA ST I R
HEIMA GRS EEEI I RLT]. bl B 25 2
7% ,2018,33(11) :5057-5060.
ZEHEIRET SIS N U RPN L ST R g IR
R Wi R 18 28 PDGF-B &5 ERK {5 518 B4 1152 1)
[J]. HpAeh E 255 7),2014,32(11) :2696-2699.
B2 B, R LK TNF-o 5 ET-1 5 it & 52
R B I SO R W A G PRI T (0] vp [ 52
Wiz ,2016,20(9) :1539-1540.
Ciesielska N, Kozakiewicz M, Zukow W. Influence of
physical activity on the levels IGF-1 and IGFBPs at
geriatric patients. Review of clinical trials[ J]. J Thorac
Cardiovasc Surg,2015,150(2) :358-366.
EHAR. BH TR BB IT 226 {48 S M 07 i 7 300
2], EYTY #E B 2%,2016,25(3) :312-313.
R B R ET . ST kAT
Mg pF s B R [T]. 25 ¥ 3% 40 #F 5%, 2010,33 (5) :
361-366.

[REHE Rkik]

- 111 -





