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Effect of Tonifying Qi, Promoting Blood Flow and Dredging Collaterals Treatment on Pulmonary
Vascular Remodeling of COPD Rats

HE Fei', RU Chuhui', XU Jianpul*, WANG Huiz, CAI Wannl3(1.Zhejiang Chinese and Western Medicine Integrated
Hospital, Hangzhou 310003, China; 2.Zhejiang Chinese Medical University, Hangzhou 310053, China; 3.The Second Affiliated
Hospital of Zhejiang Chinese Medical University, Hangzhou 310005, China)

ABSTRACT: OBJECTIVE To observe the effects of tonifying Qi, promoting blood flow and dredging collaterals treatment
on IL-6/JAK/STAT signaling pathway of pulmonary vascular remodeling of COPD rats. METHODS Fifty SD rats were
randomly divided into normal control group, model group, Chinese medicine group, western medicine group, and integrated
Chinese and western medicine group. The rat model of COPD was established by intratracheal instillation of LPS and daily
exposure to cigarette-smoking. The pathological features of pulmonary arteries were observed by microscope after intervention
of drugs. The serum contents of IL-6 was detected by ELISA. The expressions of p-JAK2 and p-STAT3 were detected by Western
blot. The content of the protein expression levels of PCNA in pulmonary artery were detected by immunohistochemistry.
RESULTS The serum content of IL-6 and protein expression levels of PCNA in each drug group was significantly lower than
in model group(P<0.05 or <0.01). P-JAK2 and p-STAT3 expression level in each drug group was significantly lower than in
model group(P<0.01). P-JAK2 expression level in integrated Chinese and western medicine group was lower than in Chinese
medicine group and western medicine group significantly(P<0.01). CONCLUSION Tonifying Qi, promoting blood flow and
dredging collaterals treatment may reduce the remodeling of pulmonary vascular by the way of inhibiting the activation of
IL-6/JAK/STAT signal pathway, which can lead to regulate the protein expression levels of PCNA.

KEY WORDS: tonifying Qi, promoting blood flow and dredging collaterals treatment; pulmonary vascular remodeling;
IL-6/JAK/STAT signaling pathway; PCNA; COPD
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f2 1 FH 2% P il %% 7 (chronic obstructive
pulmonary diseases, COPD) == %L {15 2 i A0, 15,
TE AN KL kg . SIEHE B Z COPD &
& i Ty e 45 8 I 52 PR I R S T, 7 If
EHEMSE COPD FPANB K& & Ml O FEHr4E
2 Aty 2 S PR U Sl DR 5 T 400 M
WS 5 % 00 I e AR AR A 2 15 5 il ol B R 1) B
BT MU, IL-6/JAK/STAT 15 5 ¥ S8 ik 5 4
i AK . FEM SRR T a%Y), JHE
0L/ P8 FULEAR 18 5 AN A% v 4 2 B R Y,
AIRERZ 5 I EM I 2L 2 — . BT
= ¥697 COPD Jili IfiL ¥ B 44 I 254050 | M B ot
[FIB 7 AN ERAR, R ZG7EIR YT COPD Jili i 4 &
o5 B AT — e AP, AwFaiEid #ar COPD
KEAEAL, T IL-6/JAK/STAT {5 5% S8 IR
W E MBS ECRH E R AL 2T E T2 N4
6 5 (il 5 Mt 427) %) COPD K R il afiL & =6 4y 1) T T3
HUHI, NiGIT COPD kI RIERMSH .

1 MR5E%
1.1 ¥

EIE AR SD KR 50 R, &, 5 Al, i
H(150+20)g, HHHETVLHEEZ RS ) 525 d i
fit, WV RTES . SYXK(#7)2013-0184, Frf3h
V¥R IR TIEE AN -

1.2 #9)

R Em 7, Al %2 15 g WK 15 g.
FFZ15¢. MH10g. #h 15g. FX9g. JTH
T 15 g LR 10 gv FFE9 gv HE 6 g, ik
245 BT VL R 24 K 2 B v v R 4 A R B rh 2
W R IR E, AATE 31 gmL, 4°Chk
s AT ARV B (BT BT R R A PR AR, it
S 317538; Hikg: F3C 1 mg).

1.3 R R

& % ¥ (lipopolysaccharides, LPS)iA7 & (3 [
Sigma A#], $2%5: L2630); FMHCKAETIIM, L
BEM, BXSMWBERN 13 mg, BETH
1.0 mg); KB IL-6 ELISA #& ] & (BUNBERHE
VAR AR, T85: 70-EK3062/2; Hii& 96T);
phospho-JAK2(phospho Y1007+Y 1008)#i {4 (1% 5 :
ab32101). Anti-JAK2 Hif&(F25: ab39636)¥14 H
% [E Abcam A A]; Phospho-Stat3(Tyr705)Piik(3E
Cell Signaling Technology A ], 125 : 9145S);
Stat3 (D3Z2G) Rabbit mAb(#5: 12640). PCNA
- 1440 -
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Pk (55 131108) 34 H 3£ [E Cell Signaling
Technology A ] .

AR A (32 BRI A28 A PR A F]) s AR = s B
OHL(EEE Eppendorf A#]); BX43 A% B
(OLYMPUS A #]); Prisma % 4= 5 zh A= 4 4L Gu
HL(Tissue-Tek A F]).

1.4 oy, EM s 2

SD K 50 K, &, B AT FIEFENL I B
S IEWXTRA., BRI, P2Gdl. PEZh A K
FRELAA, M4 10 X, RHASIERE LPS Bk G
J0 B 59 3T COPD #7, 2 JEkE o SCikt, KR
5 H WO BT A8 B SR 20 3¢, BFR 2 IR,
UK 30 min, [HfF 8 h, £ 70d; EHE 1, 28 K,
A HOKRAIE AN LPS 0.2 mL(200 pg), i%H W
AT LA AR o I 5 o R AR BR A R AE RO
BEAE A LA [7] B (A P OE 2 SR T IE AR 1, 28
RATENTAN 02 mL AEFH K. &G 29~70
K%y, R ER R E 60 kg M N HH
MR 2 w5, @HAN: G/ Ak
B X N 248 X 6.250), TR TR AH RS AR
PERKFEE , 725 H A T N\ AR b AR R B
(50 pgkg™"y . 2 AL TR Bl e W g E
(12.4 g-kg'-d™"), PG EE 45 A 4 RN T 5 2 W 3
B R FE U HZR 1S,

1.5 MR bR AT 7 i

151 S KRI/NEBoR B LA WG
NIRZHZR, ARSI, R ARSI, HE
Jett, e RRET NS NI SR
152 FHRBRIME AN R-6(IL-6)illE K
F ELISA VEAG I MLY% 1L-6, $54FE 77 i 1 B
A& AT

1.5.3  fili/hshlik PCNA JlE  fi e b et
YEREINK BRIt ZNBh ik PCNA & & . K H Imgae-pro
plus 6.0 AT EUE 04T, 1 200 f5 08 NS
PCNA %% gt Fr, DA & B e i 7 e 6
VA VAR P R R A SRR TR A AR K BRI /N
ZIKEEN PCNA T340 % BEAE VR R AR & &,
TR V)R BRI 3~5 ANk T, FREL
BB AT G W

154  HAHKBRMHLA TR JAK2(p-JAK2)FI
STAT3 & HRILMME KA Western blot 1% 73 41
KM F p-JAK2 & p-STAT3 EHFEIE. B
1 mm’® fiZH4L, WU S il VR AL 2R 503, AN
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ARH IR BIR A Y (E 1G9 RIPA . 2 (B4
#il5] PMSF)100 puL, ¢K_-%4f# 30 min, 4F 10 min
B LB 1K, L3R, BONLHA 4 C,
13 000 r'min"' B0» 12 min, B_EE 150 pL, IMA
WO WA BP & . KA BCA HMTEAEE.
M A% SDS-PAGE 4 & )5, ## %] PVDF i I+,
i T S%MAEY k3 2 h, TBST ¥e—w, §iF
AR T Pt , 4R H TBST % 10 min 3 ¥k, =
R FAH N 14T 2 h, B TBST ¥E 10 min 3 X .ECL
RGNS PVDF R £, Bl G R G T 45 R
1.6 Siit2Eirik

KA SPSS 22.0 i it A B kAT A BE . T 54K
WL X 5 Kon, R IEAME H 7 2550 SR LA
FHESNT, W HBCRH SNKIER R, 7 EA
FFE R Tamhane’s T, y2:3E(T 77 ZE K056, 75 A3
SEIERSE R HBRAIGK . PL P<0.05 fENER AR
Guit e L.
2 H#HR
2.1 SRR NS ko B A 8 4k

HE Gt 0] UL IE 5 %o {8 20 K BRIt 7N 3 ik v 1z 440
Ji S, R RS 4 N B ik P R 4 il
A, PN LAE PR AR AR R B R, A —
B, BN AN 254K R /N 3 ik
M REA R FE 40 . B g 848, B
BIHEAFRRERRZ. WHE 1,

Y

1 KRN 20 kR 32 A HE €, X200)
A-TEF X AL B-HRUAH: C—P 254 D-PaZj4l: E-h RS & 4.
Fig. 1 The pathological features of pulmonary arteries in
rats(HE staining, X200)

A-normal control group; B-model group; C—Chinese medicine group;

D-western medicine group; E-integrated Chinese and western medicine group.

2.2 FAHKRIME IL-6 L

HIEFEX A A, BAH S %24 KR
i IL-6 S EYEEAR, EZRAEARITFEN
(P<0.01). SR LE:, & 25Pi677 HIniE 1L-6
B AT FEE 553 PR (P $9<0.01), B 254iR77 4
Z M ZER TG F R L. SR 2.

o E BRI 2655 2018 4E 10 A5 35 528 10

IEFEXIEAL R

gdl pasdl rphEgh a4l

2 A4 KR ME IL-6 2B L& (n=10)
SIEHX AL, VP<0.01: SHAEIHE, PP<0.01.
Fig. 2 Comparison of IL-6 in the blood serum among

different groups of rats(n=10)
Note: Compared with the normal control group, YP<0.01; compared with
the model group, 2P<0.01.

2.3 HHKEM/NFK PCNA Fik L

HIE#E X4 PCNA #1%(0.002 5£0.000 8)
Fef%, #5820 PCNA 3£3%(0.014 1£0.008 3) 45, % 44
InP<0.01); SR AR, 25410.009 7+
0.002 4). PG 2520(0.008 5+0.002 7) 5 PG =L &
£41.(0.007 0£0.002 2)PCNA ik & 2 FE A% (P<0.05
5 P<0.01); B AR 7 A2 2 R TG EE L
24 FHKBRITAZ p-JAK2 F1 p-STAT3 HHFE
KA

Western blot f 45 R B ox, 5 IEH X4
5, MRV K % 25 iR 9T 4 p-JAK2 RIE T E N
(P 34<0.01); SHAALLEL, % 291697 41 p-JAK2
FEIk B F BRAR(P 1<0.01); HIHES AR P2
H Pz p-JAK2 RIAWEZE TP $<0.01),
RGP A LR S 2 7

HIEE XA LA, BRI K& & A6 T 4
p-STAT3 RIAH B ZWEIN(P $)<0.01); 5EAIZ L
B, BWRIT YL p-STAT3 ikt 5 & IR P )
<0.01). &AMBITHZMERTGITFE L. I
*1, K 3.
R1 KB4 2 p-JAK2 #1 p-STAT3 & 1 %A (n=10, X + 5)

Tab. 1 Comparison of the protein expression levels of
p-JAK2 and p-STAT3 in lung tissue of rats(n=10, X £5)

4 ) p-JAK2/B-actin p-STAT3/B-actin
TE X AL 0.519+0.088 0.199+0.027
TR 1.988+0.184" 0.932+0.099"
2 1.319+0.147"2% 0.532+0.080"?
724540 1.281+0.156"2% 0.518+0.061"%
PSS A 0.943+0.100" 0.481+0.078"

. HIEWXHALLE, "P<0.01; SEALILE, PP<0.01; S
&S UL, YP<0.01.
Note: Compared with normal control group, "P<0.01; compared with
model group, ?P<0.01; compared with integrated Chinese and western
medicine group, *P<0.01.
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A B (& D E
PIAKY s il G S

JAK? aup S e G o
factin GNP D GNP SN Gun

A B C D E

PSTATS e - o =

s SR E S

B-actin G Cub u > O
B3 &4 KR4 2 p-JAK2 Fn p-STAT3 & A & 3k 1 0,
A-TEF X BRA; B-IIRA; C-Z4H; D-THZ4H; E-HEEREAH.
Fig. 3 Comparison of the protein expression levels of
p-JAK2 and p-STAT3 in lung tissue of rats

A-normal control group; B—model group; C—Chinese medicine group;
D-western medicine group; E—integrated Chinese and western medicine group.
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COPD & — i 82 S0 52 PRI , 72550 -3
AT 2 i 1t 8 24 1) fif 1 %7 44 2E COPD fii 3l
fikmn & il T O FE R B SR E A, B
RKICAW A S5, lish k- U403 A
S3MEREEE, REEESETR, Mg
BN P FERE . ST 7E 12 P FH ZE P il 22 95 il if i
F R e B — E YL, IL-6 1 Ny 2k 40 e v
MEFHET, SEMWERERETIMEK, HE
FH () EE ML 2 TL-6 R JF i A5~ 3 UL AR 34 B DA
KA AL IR -1 BRI, AW IR B X A
(3R il JAK/STAT {5 2@ sk sea i, i
B AE 1055 1 2 970 - T UL P 34 3 s B e o
IL-6/JAK/STAT ¥y 55 B B A €40 11 ~F 5 JUL 20 Mo 3
B CE it L7 B A S 3 EE A, PCNA 2 S A
P AR 2 1 BT AR AR IR ABE 98 COPD Jifi I
BRI AL, IR — 2 ) B e R I PRV VX
COPD i ifiL % = ¥4+ T4 FH I AH S AR AL, 2B
16 COPD & H I A&IE I 8 BT fE .

W H AT COPD Jifi ifil 8 25 44) Ja fili 4% 95 715
W), A PRI AL A R AR K A T T
MR, BRI AE “RE
AU CBFE” 2 ARBEDR ER, P DA AR A0 L 45 78
Fo BB, ERRLE MIE . B IR R K
PR A B2 28 A L@ 4% FR e F8 SR 97 COPD B
157 RAFHIE AR ORI, (H X S S s B
— DRI S0 28 S0 LB 28T 7 COPD il I %%
P .

ARt g RN, BAMA KRG IL-6 &
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BE T, RN L p-JAK2 Al p-STAT3 45 [ %
1A 225 N (P<0.01) o SR H & 2 03 I8 25925 (R
it 7 Wity 32 ) 1 LI K BRI 3 ko 3L B 45 5 A A
JEsE, I IL-64 MliZhahfik PCNA ik, fitidd
41 p-JAK2 Ml p-STAT3 & (K I& ¥ 8 F Wb
(P<0.01), i BH A 2= 28 A0 L8 26435 1T DL R 25
it it A, AL AT R S 4 IL-6/JAK/STAT
5 T T I R I T /N Bl Bk PCNA Rk K,
1E4 Ja W5 R AT 3 — 2D 7R 45 1 40 B K P i 3 1%
155 RGN s k- A i s s e . 59—
Jo L, AR B FEEE 45 A 4 p-JAK2 A KIA
R 2 2H R U 2 1) B 3 R PR (P<0.01), Ui BH A
= 45 A LT 7 ¥ il 1f /5 264G 5 TN B — I VA R AL
M AT AR FEFRTE 3 AN R LR
BILREZR, WRRSEBRPANERENEH K,
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