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Effect of Qingjin Huatan Granule on Regulation of STAT1, STAT3 in Rat
Models with Acute Exacerbation of Chronic Obstructive Pulmonary

Disease ( Phlegm-Heat Stagnating in Lung)
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[ Abstract | Objective: To explore the effect of Qingjin Huatan granule ( QJHTG ) on regulation of
transcriptional activator and signal transducer STAT1 and STAT3 in lung tissues of rat models with acute
exacerbation of chronic obstructive pulmonary disease (COPD) ( phlegm-heat stagnating in lung). Method: COPD

rat models with phlegm-heat stagnating in lung were established by smoking and intratracheal injection of LPS
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(‘except normal group). The rats were randomly divided into normal group, model group, roxithromycin ( ROX)
group (0.031 5 g-kg™'), QJHTG low dose group and high dose group (9.40, 37.6 g-kg™'), n =8 in each
group. The medicines were given once a day by ig administration for 2 weeks. General activities and pathological
change features were observed in all groups. The lung function indexes of rats were measured by using lung function
tester: forced expiratory volume in 0.3 second (FEV, ), force vital capacity (FVC), FEV, ,/FVC and vital
capacity (VC). The mRNA expression levels of interleukin-6 (IL-6), STAT1 and STAT3 in lung tissues were
determined by Real-time PCR method and the protein expression levels of 1L-6, STAT1 and STAT3 in lung tissues
were determined by immunohistochemical method. Result: As compared with the normal group, the mRNA
expression levels of IL-6, STAT1 and STAT3 in lung tissues of model group were significantly increased (P <
0.01). As compared with the model group, the mRNA expression levels of IL-6, STATI and STAT3 in lung tissues
were significantly decreased in ROX group, QJHTG low and high dose groups (P <0.01), and the decrease was
more obvious in ROX group and QJHTG high dose group, with no significant difference between these two groups.
The average optical density of 1L-6, STAT1 and STAT3 protein expression in the model group was significantly
higher than that in the normal group (P <0.01); the pulmonary function parameters of rats in model group,
including FEV,, FVC, FEV,,/FVC and VC were lower than those in normal group (P <0.01). As compared
with the model group, FEV ., FVC, and VC values were increased in various treatment groups (P <0.01, P <
0.05) ; the average optical density of 1L-6, STAT1 and STAT3 was significantly decreased in ROX group, QJHTG
low and high dose groups (P <0.01), and the decrease was more obvious in ROX group and QJHTG high dose
group, with no statistical differences between these two groups. Conclusion; QJHTG can inhibit the increase of
IL-6, reduce airway inflammation, and inhibit COPD acute attack and exacerbation by down-regulating excessive
expression and sustained activation of STAT1 and STAT3 in the JAK/STAT signaling pathway.

[ Key words | Qingjin Huatan granule; chronic obstructive pulmonary disease; phlegm-heat stagnating in
lung; interleukin-6; signal transducer and actwator of transoription 1 (STAT1); STAT3

18 P FH 2€ P fili % % ( chronic  obstructive
pulmonary disease, COPD) f&—Fff LA FF 22 W 3Z FR
2R BB R , AR E 1 R A R 18 P
e R IE RAE . COPD 1y & 9 % I BUAE R 35 4F 1
i, BB AR 22 U B AR ™ SR A7, B3 #2020 4 COPD
EAR BRI TR ok T 255 3 A, 8] I 28 3%t 41
BRIEHE S A, fEhEE £ COPD & T ik
COPD 2 40 8% > 55 A5, 28 #HE il 1E 2L /2 COPD 2
PR EBE AR BRAE B S, S E R A
STATL 445 S G Ko B & 3k T B Il o o A3 %
A AR X H O ) O A RE R A AR 3 g
T 3(STAT3) 7l 8 1 40 J 4 32 -6 (1L-6) ¥ , 5 2
STAT3 ¢ L2 1% A A J3E 2 05 DT 5 | 76 i T8 2R AE S
il A B AT P T G S JAK/STAT 3%
f£h STAT1,STAT3 HEHEK KL, 252 Fh 50
PEBEIR I KA K, IE H 25 22 BT G i . HH
1 COPD w3 IR BF 5 14 /0, i IR L7 4 1k 2% v
WRIGYY COPD 2Pk 40 (R AR i B4 ) f8 2 A7 B 1Y
7880 A AR T7 BE Ml S B WE T AL D W 4 AR U 2
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555 AR TR Ak Tk > 08 TE T s ) AR 51
AL B, A SC iz HTSE B 2801 5E 7 PCR ( Real-time
PCR) Je S g 44k 2 COPD K Rl 4141rh 1L-6,
STAT1 J STAT3 #y3&3E K, 1 1H 4 1k 9% JUkL 1
Tt COPD 2P 1 (8 AR il 78 ) KBRS il 41 4 rp %
JEF IL-6 5 STATI J STAT3 Z[A] B X &, 2214k
MArF K L4 7R COPD & i HL , o v B2 2 7 iR
COPD < 1& 4 iE $2 it - & Bl 2= MKl -

1 #a

1.1 Zh¥ SPF Z itk SD KFL 40 H, A 180 ~
220 g, H i1 37 3 B Ik SE e sh W) A R R 4R I
WA K& IES SCXK (])2011-0003 ,

L2 259 0k 1 SRRl % 15 g, e+
15 o KA 15 g, 114 (£0)10 g, WLEE 10 g, A& 4L
15 g fR% 10 g, R 12 g, MEE 12 g, IRE (1)
15 g, HH 10 g, 77 A7 10 g, P42 15 g, JII 5 15 ¢ 4
B, 2R FH B B SB0RE 390 PR YT PG R VT 24500 A BRAA |l AR 7=,
UV B 2R A — B B 24 R RHR L & 2
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BN\ AR 7=, dit 5 H10970291) , i 2 4% (LPS, 3¢ [
Sigma 2\ H) , 4it % 12880 ) , B e i & MR (#E 7° 45 MW
Jo R A R 8 mg/ 3, el T A 0.8 mg/ ),
Revert Aid First Stand ¢cDNA Synthesis i 7| & ( 5 4=
YT A MRS A, #5 K4302) ; SYBR Premix EX
Tag™ 11 ,STATI1,STAT3 &% IL-6 —%¢, 3@ % — ¢,
DAB (R 1889 TR A BR A AL #5551k
AK6042, BS4178, BS4180, BS6419, 12167A06,
12196A11) ,

1.3 {%#%  AniRes 2005 %I 5f 4 il Th GE A6 0 43 B 1L
(dbm D228 ) ,220 A £ i PCR 47 BG4 (38
E MJ A H]) , Gel Doc 200 %Y E g AR 5 7 R 46 (3%
& Bio-Rad 2AH]) , DMR + Q550 7 %55 ¥ K] 14 45 #71 X
(fHE Leica /A F)) ,5810R % &5 3 A% i 550 L (7 [
Eppenndorf Centrifuge /A &] ) ,LAMB DA BIO 20 #I XY
KA (€ PE A F]) .

2 FiE

2.1 COPD % # AR fifi i A5 A0 &5 i K BRGE by
Real-time PCR J7 ¥ M2 3% 1 JHJ5 R R — 45 )y
29 M RSz COPD A,

2.1.1 AECOPD KRR, RS 1 K5
14 KK LPS i i i e B 2 - mL ™ i, 56 R A
4% JLEL L Z 49 (40 mg-kg ™) ip BRI B, 28 )5
PRI S B4 R BRI S 7 SRR I, 7> 41 40 1B 4 T KRR
(7 ) e i 1 T A NS ) R 9 B 4 3
2915 em , ZERFEHAL , HERHEE, kMR
M fifi H 5 TR 45 B, SR A 1 mL JCFE I 3 A v 5 2%
R, ZFEA LPS(1 g-L7") 200 pL, HE )5
B 7 B K 2h ) B 7 JF 3R 5 S 5 24 2 min fiff 25
151 50 A5 T RUS , SR J5 5 6 S0 K Ik, JR O B L A
FARIFET“RE AT IR EAE . 552 ~30 K (55 14 R
B0 B KRB A 50 em x40 em x40 cm 3 55 56 AH G
BEAA N, B A S0 20 S UE 22 TR G BRI BE
R E T4 30 min, BRAKE 2 d,

2.1.2  RAPHAGIERI R EE ST S 26 R
T LPS 1 ¥k, COPD #5571 5 T b K 45 41 2108 25
SR K A W) AR AR AR AL

2.2 P KAZ iR 28 d R K EUBEPL S N IE
WL BRI B LR R (VUG T A AR URE
R A R Bk m R A, A 8 N, &4
SRR N B LT R MR 0.031 5 g-kg ™ ig, ¥
G Ak P8 WORLAR | 785 70 Bk 43 B 4% 9. 4,37.6 g-kg g,
IEH A BRI g SRR E K, B R ig 421
WIS 252

2.3 AR
2.3.1 —fIEO KA RIE WSS B RS R
B2 B G EE HE T RS WS B RIME BB TSR
B, [ B L8 R BRI Wi 2 75 R, i O A R Y, K
WK A Wi S 9 N8 S S T N E W U 3 A ) 6, A
B AL
2.3.2 REMAEAZMEN &2 FE 1 REH
KRR, I S A S B o
2.3.3 KREUDyGER I R K B ) ek A
I 7 45 40K BRUAHE OC fifi D Be 48 b, 46 0.3 s F J7 fili
G (FEV, ), i iifs & (FVC) ,FEV, ,/FVC, Jiii
HE(VC),
2.3.4 KEMALUERZEMWE RERHZA 145,
HUR BUAT il A 2 28 4% WIS [ 5, o il 20 2 A7 0
MRS AL YR R 5 U0 AT RS | £ B
WK IR -GHLL(HE ) Qe o PR e 3 i, 6B
WSS A SISO B F B 8 A .
2.3.5 Real-time PCR J5 31 %€ fifi 26 41 1L-6 ,STATI
S STAT3 mRNA ik FREUMZHZY 50 mg $4 B33 B
L HL RNA F1 H % 40 AT UL 43 5600 BE 11 %5 RNA &
P R 58 B AT, # BB RT-PCR ) & Ui W 5% RNA
J % 5 % ¢cDNA ,SYBR Green Real-time PCR 2 45 il
fitigh 28 1L-6 ,.STAT1 . STAT3 mRNA Fik., 51¥ik
it 40 F, STAT1 I 3% 5'-AGACCACCTCTCTTCCTG
TCGT-3', T Ui 5'-AAACTGCCAACTCAACACCTCT-
37;STAT3 I i 5'-GAGGAGGCATTCGGAAAG-3', F
i 5'-TCGTTGGTGTCACACAGAT-3'; IL-6 | iiF 5'-
GAGGATACCACTCCCAACAGCC-3', F i 5'-AAGT
GCATCATCGTTGTTCATACA-3'; GAPDH | iiF 5'-
GTGTTCCTACCCCCAATGT-3’, F ¥if 5'-TGTCATA
CTTGGCAGGTTTCT-3", Jz i &14:95 «C 30 5,95 C
55,60 C 34 s, 340 PF I, 48 HUIE 20 45 1 J5 1Y
AC, {8, #& J5 Rl Hl Excel 3R #% #F 17 A0 ¢ % 4
53T o
2.3.6 Jilid4irh 1L-6,STAT1 K STAT3 % 11 % ik
ORI S 25 R A e REFRA S S RIS 4% W
e, A A, U R R B 5 pm SR 5 4T SP ik
pE A o, BRI S Ui F, MR A
MtFE O R R E LT TR MR, R
s FRELG 3 B AU U0 R i A7 48 B, 7R A 8] LY R
X} RS Y] R B AL B S A AR AL SR s R
Image Proplus 6. 0 K {4 2 &5 4~ W0 BF T °F ¥ 14
Wt B IA, LIRS S OLEF S 3 A (EAE iz R
= 1H -
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2.4 GEiteEsrdr SRHISPSS 19.0 St 4R 4F 2 #r

THECTERER ] & £ 5 F0 0T BT A B30 AB0E 25 1 43 A

K50, P RE A [ 1o 0 L R I SE REAS o G2 56, LA

P <0.05 JZEFA G E L,

3 #£8

3.1 X COPD KR AE 2 i 1 B A% o 728 A 1) 52 1
R Bl i 1 B 2 R 5 %, 2 3, BIWEIR Ot

VLR R, B O R I S, T

x1 FEHEMAX COPD KEGEELTHHFM(xx5,n=8)

Table 1 Effect of Qimgjin Huatan granule( QJHTG) on changes in weight of rats with COPD(x +s,n=8)

NS, AT I R g i BB I I GE AT 03
WA IR 10 B, LR OO BE A S R ) B9 SE K
W, AL RE R AL T G R UKL R B 4 AR
) e 2 PR BB A TR 21 W R s INER 3 LR, 5 IE
W PR AR A R R A Y ] R R AR, A% 4 2 4
KRR ML B FEAR (P <0.01) 25 7 i SR 4
PR, A 4 R R B B T & (P <0.01),
W1,

g
24 5 /g kg ™! 518 %3 )4 %55 8 %7
% - 211 +7.54 260 +4. 71 285 +3. 66 308 +5.93
iy - 210 6. 41 227 +3.76" 234 +5.26" 248 +3.69"
BEE 0.0315 210 +6.53 228 +5.77" 234 +4. 43" 262 +4.33"%
5 4 Ak B ik 9.4 208 +7.08 232 +6.94" 235 +£5.22" 256 +5.50"%
37.6 210 6. 54 225 +5. 54" 236 +5.01" 258 +4. 94"

T HIEH ALY P <0.01; HHRA Y P <0.01,

3.2 X COPD KREUMiThaemm S5I1E& 4,
HEAYZH K B ) fig 2 4 FEV, ,,FVC,FEV ,/FVC,
VC B EREMR(P <0.01) ; SRIRI A L, % 45 25
A IRESEL FEV, ,,FVC,VC ¥A7 T (P <0. 05,

BELFEV, ,, FVC,VC 3R (P <0.01) ; 53 4 fk
6 TORL A 90 Gt 4L 1L A2 5 4 6 TURE 125 ) Bk 28 1 20
A58 FEV, ., FVC,VC A TF# (P <0.01) . I
%2,

P<0.01); 5% 205 R 4 L, T 4 10 7 R AR 5 3.3 KARMIIEHZIIZWE  1EHH KR
*2 FEWETAHX COPD KRAHINBEMIRIM (v +5,n=8)
Table 2 Effect of QJHTG on pulmonary function of rats with COPD(x +s,n =8)
2 3 FE/gkg ™! FEV, ,/mL FVC/ml, FEV, ,/FVC/% VC/mlL

E# - 5.15+0.35 5.77 £0.20 89.18 5. 15 2.91 +0. 41

H R - 3.15 +0. 13" 3.90 £0. 09" 80.92 +3.13" 1.81+0.11"7

AR 0.0315 4.35 +£0.22% 5.08 +0.31% 85.59 +2.48% 2.51 0. 67%

5 A AL R BUkL 9.4 3.82 £0.07°% 4.60 £0.30°% 82.71 +3.15 2.24 0.08°%

37.6 4.33 +£0.15% 5.13 20.15%% 84.32 £2.74% 2.54 £0.06°%

W HIERA LB P <0.01; SEMA KD P<0.05,Y P<0.01; 58 OBEZALEY P<0.01; 5 2B T A EALEYP<

0.05,P<0.01(£3,4[),

it JUE AT AL 2 5 4 M A IR, SR RE AR e A L B
i SR 1 R e TR 7 N N
R B 20 2 AT D S A RE R R LA K AR RE 2
JfL A2 31, il 76 R A D R, I R . AL R
AV 4 AR UL 7 R IR 2 K BRI ZH 2 B R
I S ol | SRR RE AR L I K e 4% RE A
JHLARE 0 a2, L I s 0 SR KA s % . SR
A AP ORI i 5 AT DA e COPD K BRI 4R E I
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VARV N ES

3.4 %} COPD J Bl Jifi 4l 4 IL-6, STAT1, STAT3
mRNA FIKMEM 5 I1E 5 4 i, K R4 48
fy IL-6, STAT1, STAT3 mRNA ik B E7H 5 (P <
0.01); 5HAEI ] Hds, B 20 % KA i 4 7% kL
L 7 2 XY AR W R IR K R 41 81 IL-6,
STATI,STAT3 mRNA ik (P <0.01); 5845 %
2l LR 4 AR JOREAIG R B 4] IL-6,STATI , STAT3
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mRNA FEHA B F 251k (P <0.01); 5 &k
PRITURLAR 0] 0 2 PO A, 0 < P PR R vy 77) 4 TL-6,

STATI,STAT3 mRNA 3k H A 2 5 (P <0.05)
WL 3,

ACIEW AL B BEAALC. BB H 0.0315 gokg ™ AL D. W SRR 9. 40 g-kg ™ 41 E. 5 LR BRI 37.6 gk AL (2 ~4 7))
1 E& BB COPD X B QR E R A £ T H %M (HE, x200)
Fig.1 Effect of QJHTG on pathological morphology of lung tissue in rat model with COPD( HE, x200)

%3 BEUWEBAX COPD X RAHAL IL-6,STAT1,STAT3 mRNA RIEMWE I (x +s,n=8)
Table 3 Effect of QJHTG on STAT1,STAT3 and IL-6 mRNA expressions in lung tissue of rat model with COPD(x +s,n =8)

41 51 Flht/g kg ™! IL-6 STATI1 STAT3
EH - 0.25 £0.02 0.25 £0. 03 0.33 £0.02
TR - 2.32+0.13" 1.49 +0.17" 1.35 +0.28"
VAR + 0.0315 0.52 £0.03% 0.56 £0.03% 0.43 0. 02%
T 4 1 98 URL 9.4 0.59 £0.04>% 0. 66 £0.04°4 0.46 +0.02%%
37.6 0.54 +0.04%) 0.60 +0. 04> 0.44 £0.01°

3.5 X} COPD k EUi 4141 IL-6,STAT1,STAT3 %
FIRRR R 5154 4 i, KRAL80h i
IL-6,STAT1,STAT3 HEH W ZF & (P <0.01);5
PRV EL A, B 20 R K A T8 & Ak 8 BURLAIG | = 7
41 35 BB BH R AR K BRI 4 40 TL-6, STAT1 , STAT3
EARB(P<0.01); 5T OmEHILE, a1k

P8 UKL AR 7 & 4 TL-6, STATL, STAT3 H I H A &
EERM(P <0.01), 7 & 1k % Uk & 7 & 4
IL-6,STATI ,STAT3 L & 2 7 5 &K
TOURE AR ) o 2 bG8, T 4 Al 98 UKL 5 7] e 2 TL-6,
STATI,STAT3 1 H AL HH (P <0.05), I
F4 K2 ~4,

x4 BFEUEBRX COPD KRMASR IL-6,STAT1,STAT3I EE IA MM (x+s,n=8)
Table 4 Effect of QJHTG on average optical density of STAT1, STAT3 and IL-6 protein /A expression in lung tissue of rat model with COPD

(x+s,n=8)
215 Fl /g kg ™! STATI1 STAT3
EH - 0.13 £0. 05 0.10 £0. 01 0.12 0. 04
AL - 0.68 £0.07" 0.49 £0.01" 0.83 £0.09"
LRSS 0.0315 0.31 £0.01% 0.24 £0.03% 0.20 £0.01%
T 4 1 98 UKL 9.4 0.35 £0.02°% 0.28 £0.02°% 0.24 £0.02°%
37.6 0.32 £0.02° 0.25 +0.02° 0.21 +0. 02

2 FEAEEBI COPD(ZMAAME) XRMALR IL-6 Rik

RS0 (e difl, x400)
Fig.2 Effect of QJHTG on expression of IL-6 in lung tissue of rat model with COPD(IHC, x400)
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3 FEEBa COPD KRAALR STATI RiEH M (AL, x400)
Fig.3 Effect of QJHTG on expression of STATI in lung tissue of rat model with COPD(IHC, x400)

B4 FE&AEBAIT COPD K RAEL STATI RXWF N (FE L, x400)
Fig.4 Effect of QJHTG on expression of STAT3 in lung tissue of rat model with COPD ( IHC, x400)

4 g
COPD J2IIfi R I # UL () W 2R G e s 2 — , ™
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FLWAE R AT, Bl i T, B 40 B ak 2, ml e iF
Foms R M REMNEES KE, CAHREN,
COPD 8 & 3 W il 5 Jo 01 1 Y v &R A7 7€ 1IL-6 K [A]
FREE M Fh s 7, AE L 40 STATL % STAT3
PR O K B 23k 5 50E R B YA H
5N SRENRNFHRESHEE, ARE
P LPS %3 J5 , STAT1, STAT3 W& 23 W W 2 1k , JAK/
STAT 3 i ¢ s AR F TL-6 [ 2 i, I STAT3 A=
U, BEfE S 30 LPS 15319 1L-6 1Y BE P i i
FEBERL
SR PR R R COPD Ak E kR
BEEUER R A 2O kR B — o R B e
W, A AR R B A I PR I I AR Y T
o T AR UK A A K 2 A 2R T B P R A AE
Mo Hh g mssuEss, 8% fe ¥ FbE FRH RS
HA —E IR A Sobt N B R B ME T BE 1Y 5
YAk R R B s I A 2L D g 12 1 fe 2 A
ML A WEAE A7 B R4 RS LR BB,
Pk L RE BN, B EEZT, BAERER
- 06 -

RN PSSO LA ) BALF o IL-6 ) T
it S A A SR A Ak 4%, AT LADE 2 BALF th
F1 A A AR5, HP v b 40 B 4 X 5005 B L ke B R
Bl 6 CIE R AE R COPD K LR AU il 2 U0 25 2%
PG RIVER o AT IS B BEAR Ak & Pk il 3 Bk
FE, T AR 4 B AR AR R 4 R 0D 4k A
TIE A

AR S5 R UM B+ LPS B & MLl % T COPD
SV (R AR Im ) A A K B, UIE 55 STATI, STAT3
K IL-6 mRNA IR 11 1 2 R 3k, X 5 A 5 Sk
WA 3", 3 W] COPD 4 & A= K e 5 fili 40 41
STAT1 J¢ STAT3 5 22 1 1k 5 b B 3R 35 Je H A5 5 %%
FIRR S E YA, H STAT1,STAT3 i {k /K -5
IL-6 FIRBIEA K, P LR RA 35 SR BORL &
IG5 41 #0 58 W 1K il 4 21 STAT1, STAT3 K IL-6
mRNA I (£, @ X P amEA 0F ek
Wk KR B S HZ R R, P aBERZH ST
SRR S R AR P AREAE5E S
38 UKL e 7] 2t 2 280 v T i A PR ATURL AR R
2, I 4 A IURL BE D R ST RE , 410 ] B T
Bii COPD 2M: Iy kA K e .

Zi I T ik, COPD 1) & 4 & J& 5 it 41 21
STAT1 Jz STAT3 #§ 2L i fb 5 o i 3% 3k N H AR 5 4%
SE SR I G, H STATL,STAT3 i1k /k F 5
IL-6 ik IEMOC . ARSI I UE T 1 4 A5 kL nf
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8 s STAT1, STAT3 iy &
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STAT1 K STAT3 i
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