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B YU 2H SR, X % 2 R BRI I R VR ( BALLE ) i 4 i R AT 3 RN 5 1 40 MM 4 2 R IR 6 9 W R S 3 ( ELISA)
/zE«D“an BALF r 4 Jitd [ 7 40 L A 3R (TL) -2, 1L-4, 1L-5, 1L-6, T30 R -y (TFN-y ) 2K, fo 95 20 4k 2 e (o R ) B 5 5 5% 5
T-3(STAT3) & (3235, LU H Il EE-3 -8 W2 I &% ( GAPDH) 35 2, RT-PCR & &2 & Il il 4 2% STAT3 7K F-, it H] SPSS 17.0 %k
TSI T, GRS EFALK, BB IL4,IL-5,IL-6 KF T (P <0.05) ,IL-2, IFN-y KFEREAK (P <0.05) , < il
STAT3 & [ . Jifi ZH 20 STAT3 mRNA /K FTH i SRR LA, 45 425 240 KR L4, TL-5 T L-6 K EREAR (P <0.05) , L2, TFN-y 7K
Y TEE (P <0.05) , HEERG KR BALF v IL-6, <08 STAT3 & [, i 248 STAT3 mRNA 4351 5 BALF b 4l g 5 40 S 78 R P ki
YA, K L 40, TL-4, IL-5,IL-6 52 iEAH 3¢ (P <0.01) , 5 IL-2, IFN-y 22 G A 56 (P <0.01) . 45 45 25 240 34 m] B AR A< R e 2
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[ Abstract ] Objective; To discuss the effect of Jiawei Yinchenhao decoction on the acute airway
inflammation and its possible mechanism in the of dampness-heat asthma rat. Method: Fifty healthy male SD rats
were randomly divided into five groups: control group, dampness-heat asthma model group and Jiawei Yinchenhao
decoction low dose group, Jiawei Yinchenhao decoction high dose group, dexamethasone group, 10 rats in each
group. The dampness-heat asthma model was induced by multi-factors. The rats in dampness-heat asthma groups
were fed with medicine from 16th day of the experiment. The rats were killed within 24 h after the last asthma
provocation test to collect abdominal aortic blood and lung tissue specimens for testing indexes. The bronchoalveolar

lavage fluid ( BALF) was collected, the total cell and the cell differentials were counted, the level of interleukin-
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2 (IL-2), IL4, IL-5, IL-6, and interferon-y (IFN-y) in BALF were measured by ELISA. The expression of
signal transducers and activators of transcription 3 ( STAT3 ) in airway was detected by immunohistochemistry
technique. With glyceraldehyde-3-phosphate dehydrogenase ( GAPDH) being a control, airway tissue extracts
were used for detecting STAT3/GAPDH expression level by reverse transcription-polymerase chain reaction ( RT-
PCR). SPSS 17. 0 software was used to analyze the data. Result; Compared with the control group, the level of
IL-2 and IFN-y in BALF of the other groups was declined while IL-4, IL-5 and IL-6 level was higher than that in
the control group. Compared with the dampness-heat asthma group, the IL-4, IL-5 and 1L-6 level in treatment
groups was significantly lower than that in the model group (P <0.05), while IL-2, IFN-y was higher. The level
of IL-6, STAT3 and STAT3/GAPDH had positive correlations with IL-4, IL-5 and IL-6 in BALF (P <0.05) and
negative correlations with IL-2, IFN-y. All the treatment group could reduce airway inflammation. Conclusion :
Clearing heat and removing dampness and phlegm mothed could reduce the acute airway inflammation, its efficacy

is dose-related, the Chinese medicine low dose group has better effect. Its mechanism may be related to inhibition

of IL-6/STAT3 signaling pathway to regulate the expression of Thl/Th2 cytokine imbalance.
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PCR BEAL 5] % (RIPO22, db 3% & B B e A= ) 4%
ARERTALAE) , IEE A T8 (55 9006-59-1,
e RRERARA A, HT-STAT3 Hip ik (45
ab119352, Abcam A w] ) , K W 35 Ay W T 45 1 F (1L
A DB PR AN E, IS 8099) o KB H 4 il
& (IL)-2 (L2 CK-E30648R), IL-4 (it 2 CK-
E30647R) ,IL-5 (It 2 CK-E30490R) ,IL-6 (It = CK-
E30646R) , y-F #t & (IFN-y, {it 5 CK-E30654R)
ELISA 57 & ( R4 YR A BRA ) o
1.3 {488 1510 BY 43 K B 45 {X ( Thermo Fhisher
v ) ) ,S666F U R 55 Ak A (b 5t I I8 5L I 4% A A
BN W), AR E B CHC B X H ¥ 8 8,
PRISM 7700 %I %% 3¢ % & PCR X (ABI 2 &]), 1510
Y4 9% K BB ( Thermo Fhisher 4] ) .

2 FiE

2.1 Zh¥orH BRI R S 50 HR BUBEHL 73
541, R 10 B, 43 5 IE R A | A g A A 2]
I B B A L R A (6.29,12.58 g-kg -
d™") b FE KR AALH (0.08 mg-kg ' -d "), BAE
1 SRR AR B AR AR K 3R A
B W i I8k 2o DR 2R T T o7 1 R g R BRUBE A,
B H B A g 45 T & P 2H K R 2 mL/ H s i
Tk}, ESLIR SR 14 d IE H 41H R a) g Az BRER K 2
mL/H, 57,14 KA 1 mL 10% P& A S E5 AR A
FRER KR M (100 mg BRAE 1 +100 mg A A& AL4E +
1 mL A= 3 ER K ) XoF 4% % i 28 K BREAT op BORL; S50
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5512 RN & Wi 2 KB ig KIGIRA i 2 mL/ 2 (%
BE1x10°/mL),12 h J5 8 ig KB AH 1| mL/H
(% 1x10°/mL) . 45 13 KIT UK 4% 1% i 24 K
AR (33 £2) CLAHXFRE (95 £3) % A
WA 3 d, /K 8 hy LIS 16 KIFUH 4 45 B i 41 K
BB % P A BIL 38 55 AR A v 1 DR BRI A 2% BB
A A B R KO RO B e, B H 1R, BRI 30
min, %4 7 d, 25 AN T AE B ERK SR A s[RI,
H IR 16 KT8 H 55 1k 3 A 1 X 2% 127 Mg 2H K Bl 78
B2 B LSS A2 AR 10 mL-kg ™' -d T A5 (4L
BT HFERB R KES . FARKREAE 24 h
P, AR BB BRI 32 30 K B , B4 TRl 20 43 A T 4% T
FEAR KT IN

2.2 A T RE R R ( BALF ) K Jifi 4H bR AR 1Y
M KRR AN 24 h LI 10% K & & B
3 mL-kg ™' ip BRI, £ KI5 mL,4 C 5 000
remin "' B0, 15 min J5 4R BOM T, E - 80 C IR K
FEREDN . 4B 3, AN 5 mL PBS Y ik 3 il
[l it BALF 3 mL #%# 2 h J54: 4 °C 12 000 r*min ',
B0 15 min, BU L5 - 80 C yK A 1% B 45 46, UL e
1 mL PBS H A4, I 10 pl SR, Hi[CYs
B M R T E 2 400 AN 2 M JE AT 48 1 4
TR 25 . 22 il B8 BT 20 20 HER R S - 80 °C
UKAR R AT 45 H

2.3 BALF 1 IL-2,IL4,IL-5,1L-6 , IFN-y #0  fif§
WK A 5 W Bk (ELISA) Il %€ BALF | & i TL-2,
IL-4,1L-5 ,1L-6 , IFN-y 7K, 741 25 98 2 Uit 5] & i3
IR D

2.4 SE STAT3 EHEIL  RIEHLULF G0,
Rl oK B IE STAT3 28 11, 45 R A Wr: BHPEAE 5 R
FRL3E % PN S A 0 BOREAE €0 0RE , TR 43 AT R S8R
BT EMR, m A5 T (400 i) ) 45 5K U1 R Bl
ML 5 MY, i FH Tmage-Pro Plus Version 5. 1 #&
PESEAT 50 Bt o 6T PR 20 B a2E A7 43 4 0 e R BRI
STAT3 ~F-HJW 5 B A, oF 53 P BEAE iz Yl A i
FRERAE, HTBH P 4 i i 7 2 A A3 STAT3 & 1 3k ik
wrzL,

2.5 JiliZl 4! STAT3 mRNA £ 4 % 98 )¢ RT-
PCR 5@ 5 A6 0 fili 2 21 STAT3 mRNA, M - 80 °C 7K
6 4 I ZH 2 A Fae ) 10 B 43 ) 4 BB 2 4 L T
&L RNA . JHl DNase 4b ¥4 HCH RNA 5 ] TOYOBO
S S R G 54T cDNA 145 1, PCR AR 3 (25
pL) :¢DNA 1 pL, primer F(10 wmol L ')0.5 ulL,
primer R( 10 }Lmol-L_] )0.5 pL,2 x Mix 12.5 pL,

Sybr Green 1(10 x ) 1 wL,ddH,0 9.5 uL, 2 v &1
k195 °C,10 min, %R J5 95 C, 15 5,60 °C 1 min, 3t
40 DHER, P4 STAT3, ¥ 34 7= W & 1. 5% g H
e AT LUK A . KR H AL PCR 24 5
GAPDH j= ¥ JK B Lt , Wi 5 STAT3 mRNA ¥ i
PCR 3| % fn F: STAT3 I i 5'-GAGGAGGCA
TTCGGAAAG-3", F Jif 5'-TCGTTGGTGTCACACAG
AT-3"; GAPDH [ it 5'-ACAGCAACAGGGTGGTGG
AC-3" Fii% 5'-TTTGAAGGGTGCAG CGAACTT-3',
2.6 it ar T SEUR ECHE ) SPSS 17.0 Bk
AT G T i R R DL 2 s ROR,MAF G IE
AT AT RO 2 4l 2 ) B ORI &
T3 2257 B, 1) FE 8k ) Dunnett-r 6 50, AH € 43
Mok SR R B M XA, L P<0.05 A%
R,
3 &R
301 —RHEOL SCE b AR AR R R S I B
ANAFYNEE K 18 FTWEE PR iR RN B e E
S5 S g DR R I O IR AR
25 W B i ZH R B HE B KA AN (] R R A 6 i O
i N EA N U (SRR 2 Rl LT A B 2T N N 2
FARREE S BLED RENKEE, KB
WA TG 1 45 3 GIE A R R R T B i 1
TR L)
3.2 W AR G K B BALF o 240 B 3 45 S 58 v 2
MO 28R B2 5 OE B A B I A AR A R T 4
L EE T (P <0.01) 3 54 AL, 45 45 24 20 4
JiL A HIOR 45 24 9 E 4N i B B BRI (P < 0.01) . WL
1,
3.3 X AN KR BALF o IL-2, IL4, IL-5,
IL-6,IFN-y /KERI S0 5 0F 8 41 A, 4% 2 it 4
IL-2 , IFN-y B&fI5, L4, IL-5,IL-6 F+ & (P <0.01);
SR B, 45 4 25 4 TL-4 TL-5, 1L-6 4 Jfd [N+
IKFFEAR (P <0.05) , 1 FE KA 4 B A%, Ho ko0 in vk
P BRI B 2, A& VR YT 2 TL-2, IFN-y 7K F &
THRAH(P<0.01), Wik2,
3.4 Xpi ARG K BLUAIE STAT3 25 11 & 38 M il
141 STAT3 mRNA iKW 5IE# 4,
IR B W 20 <3 STAT3 2 (A WG BE A R 4 41
STAT3 mRNA ¥ F4 55 (P <0.05) ; 5 # % 4 1
B, MoK 2H A STAT3 A Filfili 4 41 STAT3 mRNA
BIBEAR (P <0.05) , inmk B B o5 7 A% 57 i 40 <l
STAT3 & 1 R LM (P <0.05), WK1,
#3,
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F1 MEKEBRE SRR KR BALF it SR S ERAE D XM (x 5,0 =10)
Table 1 Effect of Jiawei Yinchenhao decoction on total cell and cell differentials in BALF in rats (x +s,n =10)
15 K/ g kg ! 2 SR % 10° /1L, RN/ x 10° /L FERRHERLAN ML/ x 10° /L W4T/ x10° /L
E% - 27.50 0. 92 3.75+£0.71 0.75 +0.71 3.88 0. 64
R A - 132.38 £5.76" 18.25 £1.04" 40.12 £3.72" 25.63 £1.30"
PILNEL =) 6.29 81.25 £4.30% 12.63 +1.77% 16.25 +1.67% 17.38 +2.00%
12.58 105.00 £6.91% 14.75 £1.16%% 29.75 +1.98%% 20.5 +2. 072
S N 0.08 61.22 +4,24%3 6.78 £1.09%34 711 1. 17239 12.89 +1.27234

T SIEWA R P <0.01; SHEIL] LEY P <0.01; 510K 14 MR 6.29 g kg " ALILE P <0.01; S5ABR B Bk % 12. 58 g-kg ' 411k

HYP<0.01 (F2~3),

F*2 MEKEFEZR#MERKR BALF f IL-2,IL4,IL-5,IL-6 ,IFN-y 7K E R (2 +5,n =10)
Table 2 Effect of Jiawei Yinchenhao decoction on expression of level of IL-2,IL-4 ,IL-5 ,IL-6 ,IFN-y in BALF in rats (x +s,n =10)

20 5 Fl 4 /g kg ™! IL-2/ng-L~" IL4/ng-L°" IL-5/ng-L~" IL-6/ng-L~" IFN-y/ng-L !
E# - 1299.63 +75.02 35.34 £4.47 33.77 £3.02 48.77 +4.78 57.86 +4. 14
LR - 620. 63 +67. 94" 73.48 +4.71" 61.44 £4. 14" 108. 78 £8.27" 34.76 £5.40"
Tk B B 6.29 968. 11 +51. 30 55.18 +2.53% 47.38 +2.76% 76.40 +4.07% 50.96 +3.27%
12.58 822. 67 £59.90%3)  62.48 £3.60>> 53.68 £2.83%Y) 89.93 +6.362 42.27 £3.93%3)
e /N 0.08 1121.38 £90. 98234 46.15 £4.53%3% 44,19 £3,28%% 62.88 +5.03%%% 54,88 +3.56%

A IEHA B BRI Co BRI BRI 6.29 g-kg T 4D, MR BRE 4 12.58 g-kg T 4 E. HIZEKHA 0.08 g-kg ' 4H
B 1 bk EFRE 73R AR ARS8 STAT3 RiA MM (%41, x400)

Fig. 1

R3 NMHKEFRBFTERBRBARSE STAT3 EARERMNA
#1 STAT3 fIR Mg (x +5,n =10)

Table 3  Effect of Jiawei Yinchenhao decoction on expression of
STAT3 protein in airway and STAT3/mRNA in lung tissue in rats

(x£s,n=10)

Effect of Jiawei Yinchenhao decoction on expression of STAT3 in dampness-heat rats ( Immunohistochemistry, x400)

0.01), 5 IL2, IFN-y S i #13% (P <0.01), M
#4,

&4 STAT3 Fik,IL-6 SREHEFHEXTH

Table 4  Correlation analysis of STAT3, IL-6 and inflammatory
- il i STAT3 ili 411 41 STAT3 markers
B /g kg™ E/A mRNA/GAPDH
K ji STAT3 Jiti 41 21 STAT3
1EH - 0.20 0. 02 0.014 0. 003 IL-6
5 E/A mRNA/GAPDH
A - 0.51 £0.01" 0.110 £0. 020"
P P P
MBS 6.29 0.39 £0.02% 0. 004 +0. 001 ri rfi rfi
12. 58 0.48 £0. 02 0.074 +0. 010 ML 0.931  0.000 0.745  0.000 0.955  0.000
b 2E K AR 0.08 0.22 £0.00%2%%  0.017 +0.00323%  EOSiF%C  0.942  0.000 0.793 0.000 0.933  0.000
LYM it%(  0.911  0.000 0.701  0.000 0.928  0.000
3.5 R STAT3 & ik, i 4141 STAT3/mRNA
G . . P L2 -0.909  0.000 -0.752 0.000 -0.927  0.000
HRIEFEAR AT B K R IE STAT3 &
L4 0.906  0.000 0.729  0.000 0.935  0.000
¥ 6 ) , STAT3 mRNA/GAPDH 435 5 BALF
b 2 K % B G P R 2 K 4 B S O AT G IL-5 0.868 0.000 0.729 0.000 0.909  0.000
IFN-y -0.836 0.000 -0.772 0.000 -0.895  0.000

(P<0.01), 5 IL4,1L-5, IL-6 & IF 4 % (P <
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4 ig ZRC O 2 5 R RE 25, LA SR e 2 R

Thl/Th2 4ififd P ¥ 2k i 78 12 Wi /<38 12 M R 0E v
EEEMEM, B R JL Thl 48 TFN-y, TL-2 3
> Th2 4RI IL-4 IL-5 3% £ J& S % Thl/Th2 4 ffi
) G4, IL-6/STAT3 {5 %5 38 f% J2& IL-6 Jif fb iy 3= 238
M, 25 ZFh RAE SN, BIF5E 2 B 1 IR R B8 Y
I Th1/Th2 , Treg/Th17 ,IL-6 % 241 g [ 7, 78 £ Fh %
SEVEROR PR E BRI AMRRHLHET
T S 3 PR I A AR T I R 3 AR R A
PE i, SR AR 1 R 85 v AT T 0, B9 1 AR B I
B IL-6/STAT3 3 4 fE Z ] (1 56 2 o 5250 4546 %
B, IL-6 F1 STAT3 R ik/KF 5 BALF & 14 2 il F1
IL-4 IL-5 /KPS IEAH G, 5 IFN-y  IL-2 K35 2 A
S, IR YT AL AR R A SR M AR bR N R A<
STAT3 2 ikl iR Ak 77 1 J7 580 V), $2 7R v R0 38 1k
PR ] BEIE 1L I ] TL-6/STAT3 {5538 & (1) & 3k , 5
X Thl/Th2 2 A 0 98 15 .

IL-6 5 M 25 R 56 15 R 46 48 M 0 &
KEREY), 2K 2 THUAE U8, IL-6 5
2 AR ZE T T AN N I R G — {5 i S N
Weh 115 5 e 5 K, 3 o % S R F-3 (STAT3)
BERR AL G e R B N R R g ik 7 . STAT3
REJS h Th17 S04k, <GHE b 40 0 7 3 WLZ0 M 7=
Fik TL-6 MNFEAH S ™ . Marina 2517 WEEF) 5
TEH B ALAR [, STAT3 B A i [k /)N BL<CE EOS, TL-
4 ,TIL-5 %0 9 2> . Finotto 25" i A TL-6 Hi {4 A1
opl30 FlAI 5 11 T T Jm) 4 BEL W 106 52 {19 15 538
5, % BT TUAE 0 N BRI 8 RE B . ) Ab
IL-6 figid i STAT3 761k | L i 40 o R 15 5 9 1 4
T 1(S0CSI) ik, THE IFN-y Z K155 5 T, 2
P Th2 4R IH 7 08 %, 6] Thl 4346 R 4 o
WAL CDA T 4040 L4 3% 5 Th2 434k, 4% B2 i
HIL-6 KB/ FEWA(P<0.01), K iH
STAT3 FlJii 20 41 STAT3/GAPDH 23k 5 F IE % 41 .
H KB IL-6, %38 STAT3 W6 B {8 il 4141 STAT3/
GAPDH 43 5|5 BALF v 4 Jifg £ %5 S W8 R 14 br 40 i |
WREL 4B 2 IF A G (P <0.01) , 5 IL4,1L-5,1L-6 5
EAY (P <0.01), 5 IL2, IFN-y 5 fiti 3 (P <
0.01), HbFEAKFAZHALEREAR TL-6 Fl STAT3 /K P47 3
el H Ry 2GR R

AR 5 0 I8 $AORI Ak 28 9, 390 3k M ok
R e IR AL LA S i LR H RS
I 5 T P S =2 AR, RG34 A 2 i DL
BEVE BRSPS, 5 R B R, ml s B B #ORI <

P, ROy . 2T H A B KR MR,
EAR 5 245 P8 B vy 2, BN B R, AR 26 R R
4hite SD B, AR R AT AT BE /N LI R 2
“RARL, BRI 245 5 50405 8 TR T 25 1 N
Bt BR2G T K o S 6 2 2R SR 2 N R 1 R
AE I I A A1 0l ARAE , HO7 8815 25 W50 A O, DA
R R B, A AL AT BE 55000 K 1 R 5 1 RE A% 41
il IL-6/STAT3 {5 5 3@ 1% 32 35 M1 98 55 Thl/Th2 44
A A A G
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