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Effect of Modified Erchentang on VEGF, VEGFR2, IL-4, ET-1 in

Chronic Obstructive Pulmonary Disease Rats
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[ Abstract ] Objective; To observe the effects of Erchen on vascular endothelial growth factor ( VEGF)
and its receptor R2 ( VEGFR2) , interleukin (IL) -4 and endothelin-1 (ET-1) in rats with chronic obstructive
pulmonary disease ( COPD). Method: The 50 SD rats were randomly divided into 5 groups, 10 rats in each
group, which were normal group, model group, Erchentang low, medium and high dose group (10, 20, 40 g-kg '
d™"). COPD rat model was established by smoking combined with lipopolysaccharide (LPS) intratracheal drip.

After successful modeling, the treatment group was given intragastric administration, and the normal group and the
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model group were given intragastric distilled water of equal volume. The pathological changes of pulmonary vessels
in rats were observed by light microscopy, and the thickness of pulmonary vascular wall was measured. The
concentration of IL-4 in rat serum, bronchoalveolar lavage fluid ( BALF) and lung homogenate was measured by
enzyme-linked immunosorbent assay ( ELISA ). Real-time fluorescence quantitative polymerase chain reaction
(Real-time PCR) was used to detect the expression of ET-1 and immunohistochemistry was used to detect the
expression of VEGF, VEGFR2 and ET-1 in lung tissue. Result; Compared with normal group, the concentration
of IL4 in serum, BALF and lung homogenate of model group rats decreased significantly (P <0.05). Compared
with model group, the concentration of IL-4 in low, medium and high dose Erchentang group increased in varying
degrees (P <0.05). Compared with normal group, the expression of ET-1 in lung tissue of model group was
significantly increased (P <0.05) . C ompared with model group, the expression of ET-1 in lung tissue of low,
medium and high dose Erchentang group was significantly decreased (P <0.05). Compared with normal group,
the expression of VEGF, VEGFR2, ET-1 protein in the lung tissue of model group increased ( P < 0.05).
Compared with model group, the expression of VEGF, VEGFR2 and ET-1 protein in the low, medium and high
dose Erchentang group decreased (P < 0.05). Conclusion: Modified Erchentang can alleviate the process of

pulmonary inflammation and pulmonary vascular remodeling in COPD rats, and slow down the progress of COPD

and its complications by increasing the content of IL-4, inhibiting the expression of VEGF, VEGFR2, ET-1.

[ Key words ]

chronic obstructive pulmonary disease; interleukin-4; endothelin-1; vascular endothelial

growth factor (VEGF) ; vascular endothelial growth factor receptor 2 ( VEGFR2)
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RS I RE A0 A AR K bk B S SR R T LA A
2P R R RS T R A R ORI S 5 4
5 i 908 A 1 B, I A PN AR KB F (VEGE) & —
T o] S48 a0 3 A O IR P R A0 A S
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DA B G A B2 B i v A T 34 3 2 4 R B R
(18 SEZ I 07 FH 0 2 A — W 3 ) s =, LA 3k i 22
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F T F DT S 40 B ) B E A RS w4 AL 5 SE 5 37
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HAR 15 g (dt 5 1407001W ), £ % 20 ¢ (it =
1405002W ) , 562 25 g(It5 1407007W) ,#15¢ 10 ¢
(L5 1510002W ) , 11124 20 g(H#L5 15090038 ) , Hi %
10 g(Ht5 1511002 S) , k:k: 3 g (445 1510002S) ,
IR 20 g (k45 15120018) , X R # 6 g (5
15080018) , ¥ 75 {7 10 g (It % 14040028 ) , % 35 ¥
15 g(4it*5 1506001W) , ¥y 483 = JU B 25 /5 m) 42 41t
) H 2 T 7 0K 5 i 22 4 (LPS, 3E [ Sigma 23 A, it
2 025M40400V) ; K Bl IL-4 ELISA it %] &, S ik
B VEGF —¥i, fa ¥t K B VEGFR2 — ¥t , DAB . &
o & (R A AR A A, S 5
12812591008 ,13CM409B,12J24 , 11118B22) ; fe £ 4i
T -3 - Wi R U ( GAPDHL, Bt JH Bt 2 A W) 4
ARA W S AB-P-RO01) 5 /)N BLEL 5 BE T4 ET-1
(¥ [E Abcam /v ], Ht5 GR270664-3 ) ; 1 K FE YL
WL U (AL R E R A R A A 545
S G1140,G1100) 5 2T 3 ask 38 W 25 Al (0] g v AR
Tl A BR BT A, 0 A Rl & & 14 mg/ 32, e
HT &R 1.1 mg/%) ., PCR 51 )F5 b 5t % L
B A BARABRA R, R 1,

*&1 PCR3|#MFZ
Table 1 Primer sequences of PCR

5149 ¥ 3 K )& /bp
GAPDH i 5'-ACAGCAACAGGGTGGTGGAC-3' 253
T 5 -TTTGAGGGTGCAGCGAACTT-3’
ET-1 3% 5'-TCTTCTCTCTGCTGTTTGTG-3’ 171

R 5'-TAGTTTTCTTCCCTCCACC-3’

1.3 {X#% DL-5-B B0 ML ( E & B2 AU
J7) s BA210 B AE ) 5 U8 (b 5t 22 v B8 ik Sl 4 1A
FHBR/AF) ; BSA124S-CW A i T K (b 50 2 2 7|
BT AL BT BR N 11) s DB-B1 %4 B HL (3 M [ 4 H 28
A PR A ) ; DHP-9050B A1 % R A Ay #4416 35 15 97 46
( i IR G R 2 A R A A )  TP1020-1 7Y [ 3l 20 21
J oK AL L, ST5020 Y 4> [ 2 4 L ( ik
MRS AR T ) ; SW-CI2FD #I3k 4 TAE & (FR M
LRZ[BARARAE) ; DYCZ-40 AU F2 4L (b5
AN—ALEE ) 5 QuantStudio 6 B 5E [} 7¢O F 5 PCR
(Real-time PCR) {¥ ( 2 [E ABI 2\ &) ) ; Nano-100 %l
O A3 6 B T (BN BB 28 47 BR A &) ) 5 JY300
UK B PR (AL B B AR Ik A R A A 5
DHG 9203 A 7Y e, £ Y 55 XU A4 (L T K 2% S 3
WRARAA) .
- 50 -

2 FHiE
2.1 JpeH BRI A 524525 50 HOSD R ELBEHL >
h 5 UL IE R A R R IR A p L R
ZH(10,20,40 g-kg '-d™"), 4 COPD Kk B #%
HYUOT P T RN 14 K xR 2 AN 40 HUOK R
B — EAT IR (M T8 5 10% 7K 4 SIS 35 0 17 Bk
e, 4452555k 0.03 mL-kg '), IS 45 NI E LPS
(1 g:L71)0.2 mL, IE#HHKRAENEASRA
FRERIK o BREB 14 KON, 55 2 ~ 30 PRI R RS A
T %) 2 e R A PN e sl WA AT A R 5
2k /d, Hal () Bg 4 b, FAE 10 3/9%,30 min/iR . Hx
S B 40 K it Ty BE AR TECAE A s o ) DRI A AR R
Hl 5 BT BRI 5 B 2 5, X 4% 2k R R AT
T AR BUAE H O 24 23 0 4% IR R IR A
R H 10,20,40 g-kg T A G B URE
K H B 5 F AR 1 10:00 J R - 4:00 43
TEE S 2, BERVAL R IE H A VE B OAH ) AR B A 4l
JRg e Rier 14 d, N RHRE, BRIk
FIE A1 25 F IR 70 kg B9 AR A B R IR T
i AR R B 0.018, #fE bl &5
IR & 3R & 8y 0.5 £, A Ch R A
245
2.2 FRARRE-PHLL (HE) By 05 R B 2H 40 3
AR VR 4% 1 2 5 F R 18 e R RUA
Jili b 2H 2 S IR 29 1 ~ 2 em A il B i 2H 21
PR A S b, A S SR K ALK s S fE A
ISR T o8 A s RAET 4 CHET,
6 pm JEYI R A B LT HE Qe e, 3 5 f5
JEaE T WS K B il 2 245 4
2.3 U A8 RE R BE BE4H HE Qe @A) R b
PLEEHL 6 4> B A2 1E 200 ~ 350 wm 5 0 0 P 41 37 <
A AT Y /N 3l K, O DU S R i A A A
T REJELRE IR A T AR N A RE T AR R o R R
A AN B 3 He (WT% ) A RE T AR 1 A8 2 T AR
A 53 b (WA% ), DL B e ifi /)N 2y ik 7 B 3 )5
R
2.4 ELISAMIGE IL-4 & T2 A4l kSl fr
DAL &AL PR I 37 CHEFE 90 min, 35 4L N AR I
JET I ABUA TAEW T T 60 min, 7 W I BE AR
3, BALMBESS S W TAEW 100 pl,37 CHE
30 min, FE R T IR BE AR 5 k. &AL B AR
90 pL,fArtR A g 37 CRESGIER 15 min, il
Z AR S0 L Z8 1k S, TEBEAR AL 450 nm 7 K Ab S
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2.5 Real-time PCR £l ET-1 mRNA & & B
i UK VR 20 21 29 100 mg, fill trizol 1250, Jf: F 5 24 fi#% .
A =& W BE 200 pL, B # & 5 min, 4 C
12000 r'min ', .0 1S min, # B F)EZFE 1.5 mL
EP & A S N B 400 pL, B2 J5 ## & 10 min,
B, E WA T5% 28 1 mL, IR A5 B O
5 min, 3F BIEE, TSP T8 RNA JU3E, 5 H i
T 20 wL DEPC JKrf U f# J5 1 RNA 2 L Bl i
GG RETHIN 2 RNA [ 4l B vk i . MR ¥s A 115
FEG RNA B9 ¥k B2 33 5% 5 i DNA, [z i 55 1F
25 °C 5 min,50 °C 15 min,85 °C 5 min,4 °C 10 min,
Real-time PCR Kl , cDNA i 10 % B, S 25 1F
50 € 2 min,95 C 10 min;95 C 30 s,60 C 30 s,
40 MG, LllbE L BA L 27 ROR
2.6 tpEEHKI VEGF,ET-1 & VEGFR2 )ik
B0 R B s oK Ak, DL K B SR8 25 %
A—%¥i VEGF,VEGFR2 ,ET-1 T {£¥ ,DAB & {5, 3f
IR YL, PH M IR %0 BH M R, B A
PBS AR —H1, fsie 24 4k 52 AR B 600 PH PR ) 4R
o BAYI R HBEPLIEE 6 S E A BT LR fl
JHEMZ 59 1 844 Image-Pro Plus 31585 2 FH 43 W O

JEE A B BB IR AT 0 hT

2.7 Gt Ab Geit 4R T SPSS 22,0 HEAT
BRI M, 5 A IE A S A, 4l ] H AR B One-way
ANOVA FEAFHE 7R, R ] SNK-q 6 3 1= $ 34 20 18] 5
PILLAE, TR TR Fx £ sRIR P <0.05 HERA
it X

3 #R

3.1 X} COPD K — Mg OLmsgm  SC0 25 s,
IEHH KRR AR R A I 6% IF 5
D A A 2 A BRI 9 R, R R X, B
BOBEETEREE OBWE, ks b K
e 20 430 LAKE R ) 25 W E R R BRI BT R 1,
WA e v ) 4k R R . R Y i R AR R
HPAESH Y LR VEAT IR AET 1 BRI SET- 2 H,
2T, R B A M R il 35 gk e ] B BT 1Y
EEEH,

3.2 X} COPD KB , BALF K fili 20 4151 3 vh
IL-4 &R 5155 4 s AR 4K R,
BALF J¢ Jili 20 20 5] 3% g v TL-4 & &t 35 W 3 B fIK
(P<0.01); S5HML Fods, — BRI IR AR L 5
W L4 ¥R ET (P <0.01), W2,

F2 ZFRiHMEI AR ME,BALF RETAR S KRBT IL4 FEMM (X +5)
Table 2 Effect of modified Erchentang on level of IL-4 in serum, BALF and lung homogenate of rats(x +s)

L4/ gL

20 51 n /g kg™ -

i BALF Jifi £ 59 35

EH 10 - 54.71 £4.59 134.21 £9.13 106.77 +5.89
1oAY 8 - 22.05 £1.09% 52.28 £2.69% 26.05 £2.99%
R vk 9 10 28.97 +1.38" 68.83 £5.62% 42.27 £2.27%
10 20 42.55 +2.20% 111.38 £3.43% 75.57 £5.01%
10 40 33.08 +£1.81% 76.59 £4.61% 54.74 +3.83%

W SIER ALY P <0.05,7 P <0.01; SHIRA H P <0.05,Y P <0.01(£3,4 ).

3.3 X COPD KEHZH 4 ET-1 mRNA 3Rk
oM 5 OE R A LR, B A it 46 41 ET-1 mRNA
REHBET S (P <0.01); SHEAH A, — Bk
IMERAR R R 4121 ET-1 mRNA Rk i
KR FEBRAK (P <0.01), W3,
3.4 XF COPD K [ ili il A5 2H 250 20 295 B 2 (%) 52 i)
TE 2R BRI NE 2 e, RGP R4,
BE o AU ZH K RROBUI AR K i, S AT, 3
x50 Bl Il e TE AT UL S A B AL, MR LA
FERE B 5 S AU 8 I oA R FOIR 2 . 4%
TG IT LRI R G O, 8 21, B 43 i U 32 2% 4 (B, 3% 1H R

£3 ZFRiFmMKkX COPD kxR ET-1 mRNA %k i&
n=3)

Table 3  Effect of modified Erchentang on mRNA expression of
ET-1 in COPD rats(x +s,n=3)

IR (2 £,

293 Fl /g kg ! ET-1
E# - 0.16 £0.03
T - 0.39 +0.03%
TRk 10 0.28 +0.02%
20 0.25 +0.03%
40 0.34 +0.03%
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FOL A A B L]

e N UL A i 2H 21, T 2 v 45 R o R il
ERETCIG R S R A A S R b R AR AR
GG EESE TR VIR AL, A8 BE 45 2 T 2 1k 40 I
{1 TCEFAE L A0 A o B R 4 2 S0 R A BE R A
ZRE v BT R ATAE R IR 2L A RES R AR
ERMMIZ I N A B Z B MY, RS

Jal AT DL A3, 5 2 B AT A il it A T DL AE BE R
Jay V0 i ) S 444V Ry R A A AN 51K 5 g 71 e 2L A TR Jo 3
JEE LB R A el At 5 R 2 PE R, o) i 2 i B
AR B S B IR R B R e, b B AR R R
FEAWIE A I N W /0 il A /0 B g 240 i
T3 LB 5K, e 4 AR MR T I R R AN T
5 R B 2 B AR A A R LA 1

ALIEH B AL s Co BRI INOR w4 5 DL TR IR bR A E BRI NIRRT A (2 ~ 4 [F])
1 ZBERiZH ek COPD ki A fn & 4 K& # B0 (HE, x200)
Fig.1 Effect of modified Erchentang on pulmonary vasculature in COPD rats( HE, x200)

3.5 PRI R E M COPD 57 4 rh
it 71N 3 Jok 14 P9 B2 440 e /) 36 38 2 il i A Py R 4
O A ) [ i D BN BT Y A B SE Bk, AT A 2
WT% ,WA% [F{H B &K (P <0.01) , LA A
R BRI /0N B ok 47 R L R G S 0 A RE T AR I 3 Y
K BIBITH WT% , WA% 1 {8 19 T8 B R 46 (4 [ A%
(P<0.01), KM BRIz INWIRIT G, I3 ks
R JEE 8 T RE TR M A R N AR s b L
s 3 Jin vk o ) 2 AR B S 4R R R I el
3 3 L L i o A 1) A5 R B IR % A e A4S B 1k N 4E
2z COPD Wy R hiifffE, W3R 4,

F4 ZBRFAMEIS COPD X RAGME/EEHI M (v +5,n=10)

Table 4  Effect of modified Erchentang on pulmonary vascular

thickness in COPD rats(x +s,n =10) %
21 5 no FlE/g kg wT WA
E# 10 23.80+2.89  43.97 £2.59
LAY 8 48.79 +6.01') 78.75 +6.96'
w9 10 37.37 £3.12  66.94 +1.86
10 20 29.72 £2.54%  54.90 +2.64%
10 40 37.66 £4.01  62.46 +5.12

o

3

A
SN
o)

e

S w:( T “"i =, ‘:‘ 'x'i-:"u o<
CEGT R A
AN NG

3.6 St Ri414 % VEGF, VEGFR2,ET-1 & 1%
B IEH 20 VEGF, VEGFR2 ] H ¥ A Bk fH
PR BRI VEGF, VEGFR2 W] Ul BH 1 52 68,y 5
fEyeta Forf VEGF [ BH M 0 1 2R AU L.
I 765 S JUL A 6L 9 T 1 0 e 00 G 5 0 00 e LA R i
N R AR, T SR TR AR R A I PN R A
LA /D il - LA A e B VEGFR2 BHH: K
ET-1 [HPEZR BTN G T 405K 2 0 R B e
L, A5 2 114 2 35 T 57 6 it LB ) T 200 00 AR P B 4 i
JHL R R 240 B T L O 2 3 L T AR
It L B P R A B A S B PE RS . DL 2 ~ 4,
4 itig

COPD A] DA AR 41 H: iz mik | & 9% | e Fe] 55 1l PR
R TV S A B R W R A W
BLLLIG SR A, LA S BH T 1l R o, 45 J b 52
TR AR AR T, DUBRIR AR BRI
T RE R, v 222 AR R R, 22
Z 5 HEIE T MR R R S FEIR WL T 5 IR e AU AEE T, AR
2@ NS R LA B AR, H e A 3 i 1k i
FNE 2. BRI J7 A ZBR 0 250k 5L Al L,

2 ZERHMRIT KRMAL R VEGF EARIEM M (Gredifh, x400)
Fig.2 Effect of modified Erchentang on expression of VEGF in lung tissue of rats(THC, x400)
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L : ,E-c | :
8 b % ,
:“z' .;‘-\_ 2 é

oo B A RS
e S I
A

3 ZHRIFMKRM KBRMALR T VEGFR2 B A FRIEMFM (LR fk, x400)
Fig.3 Effect of modified Erchentang on expression of VEGFR2 in lung tissue of rats(IHC, x400)

4 ZFrinmmkxt K RAALR S ET-1 EAREM 0 (LRE4b, x400)
Fig.4 Effect of modified Erchentang on expression of ET-1 in lung tissue of rats( THC, x 400 )

TN 5 R B AP 8 A5 LR B A 1k % T B i
BT LIS BB, I3 2 R (1L 2 DL RN
R A A B O T 2 R S M k3 4% 4
o T2 IE SRR AR | Lk 0V Bl 4%, DLl
PRE, MRS, DR PR AR, AR T
COPD fii k2 3 BHL (%) 955 HIL2H 7, Wi AR o7 FH Bk % AR 4 AR
Wil i K ¢ BEL i) ) = AN (] 9 A O b B AR 25 ik
DL R O SR AT s, AR RS A
07 A e PR s A% Ak st 1) S ARy, 8 FE RGBT R
I R WL ZAIE ST 24 2, B H: a7 i AR T L 47
FEEACIE SRR SE .

COPD J& DA fii 52 Jo Fl /N3 25 0 o0 A8 5 3000
(RGP 32 A7 s iRy 2 SR A, B PR IS FE A I R
iE S 2 S 50 COPD < 38 5 98 K% Ifit 4% 7 A4) 1 & S HL
il Z— 78 COPD [y &L & b & EEAEH,
LRI T2 5 COPD &5 R ot 2 . %
i AT YT M LA PN R A i A LA B L R AT 4
20 L K I AT B R T, B B 40 S 4 R R
S AR, B K R A A M Y 4o i 4 ET-1, VEGF
A R T A PR 40 R I A S LA A AR it
FLREBE 43 %8, 08 40 A0 3 0T BT AU, 5 i A8 4
VAR 2l K R 2 S BOM IR P O
VEGF J2— P JC 8 1 I8 P B2 4 i 22 28 i i3 375 1A
¥, 5 COPD Jifi ifiL 3 5 44 3¢ R % U1, WO AR R P
¥ a8 VEGF (%43 . VEGF a3 2 33 1t
O LA B P 05 PE AU (ROS) 15 5 Je A2 i NF-«B
RSk, BUME AL OF W NLAN M AE R, S 5 i A E

P ET-1 8 TN IR R A A i g R T AT
AR L5 174 LA B R 0L R 2, T ET-1 R
AR S B 28 8 DA S A i AR ) 3 B fr 4
TEME R ET-1 75 0 W 2 5 63 0% 1 % vh otk
P TEGRA AR DL K 5 5E T, ET-1 3%
I L [ IR A T R 4 i R 96 BE G B ET-1
TAFME] A ET-1 fE il glrh k£ iy
ET-1 09T v nl B A A A% 3 L40 B, 51 1
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