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SEAMIAXTIZEEEEEMEFIIREIEXRRKEEENRZ
Bt ZAE B H4. HDAC2 F1 NF-kB p65 FRixRIZ M

FHE, R R ZF Y, AMLE, F o, ka4, oA, TR AMNEARERE, SN R
FH 550002; 2. StPH T BE2ERe s —MEERe, St 5eFH 550001)

HE. BR WA EAMNET 7 5130 L E M % 5% (COPD ) Al AL B IE K R LA F T WL(ASM) F TR R G
H4. 48% & % T EELES —2(HDAC2)# 4% B F —kB p65(NF-«kB p65) &k 4%, FHik B SD KK 40 A,
M F R, A AEAMNT G, BREMLA, F4 10 R, BRAUERERE SR E 28 d oy ki
3 COPD A& B iE K RAER . AL FAEM LR R B A5 AL, 35 A A Akl 2/ 28 % A o ASM
B, KR gk i Fe Western blot 7 ikl X R ASM ¥ T EACLLE & H4, HDAC2 #= NF-kB p65%9%& & &
ik, FREEZ S PCR F k4 m KK ASM 2142 + HDAC2 mRNA #= NF-«kB p65 mRNA # k s, &8 S5EF
ks, MAMKRAAEETEAASM BFERARNS(P<0.05); SERMLE, AEAME A R 7SR A
B FEEFe ASM B B EAK(P<0.05); A EAMNTAA S REMUILE 2 F L% 3 EL(P>0.05), 5EF
LAYbER, KA L0 LBEALLE B & H4 #9 % & KA . NF-kB p65 mRNA #=%& & 89 &2 9 3% & (P < 0.05) ; HDAC2
mRNA ok G 89 A ¥ ZHEAK(P<0.05); SRAALE, RAEANT AR R FRATBILAE G HA G
%5 . NF-«kB p65 mRNA #2%& & 64 &5 9 838 % (P < 0.05); HDAC2 mRNA #o%& & ) % 12 8 2 41& (P< 0.05) .
REANT AL BEFBAWEZ FH RGN FEL(P>005) ., Gt A EAMGEZ TH4H) COPD M4 & EAER X
ROASM 3874, HEAuhl L 4R & HDAC2 #9kak, #20% G He & TEL, Admdpd) NF-kB p65#) R LA % .
KGR AR R, E PR LB E G He; AF G K CBALEE -2; HE T —kB p65
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Effects of Shenqi Bufei Decoction on Expression of Acetylated Histone H4, Histone deace-tylase—2 and
Nuclear Factor—-kB p65 in Airway Smooth Muscle of Chronic Obstructive Pulmonary Disease Rat Model
with Lung-Qi Deficiency Syndrome.
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Abstract: Objective To observe the effects of Shenqi Bufei Decoction(SBD) on expession of acetylated histone H4,
histone deace—tylase—2 (HDAC2) and nuclear factor—-kB p65 (NF-kB p65 ) in the airway smooth muscle of chronic
obstructive pulmonary disease (COPD) rat model with lung-Qi deficiency syndrome. Methods Forty male rats were
randomly divided into normal group, model group, SBD group, aminophylline group. The rat model with lung-Qi
deficiency syndrome of COPD was established by intratracheal instillation of lipopolysaccharide (LPS) combined with

passive smoking for 28 days. Image analysis was used to measure the airway smooth muscle(ASM) layer thickness of
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small airway after examination under light microscope. Immunohistochemistry and Western blotting were applied to
detect the expression of acetylated histone H4, NF-kB p65 and HDAC2 in rat bronchial smooth muscle tissue.
Real-time fluorescent quantitation PCR was used to detect the expression of HDAC2 mRNA and NF-kB p65 mRNA in
ASM tissue of rats. Results Compared with the normal group, the thickness of airway wall and ASM were obviously
increased in the model group(P < 0.05). Compared with the model group, the thickness of airway wall and ASM were
obviously decreased in SBD group and aminophylline group (P < 0.05), the difference between SBD group and
aminophylline group being insignificant (P > 0.05). Compared with the normal group, expression levels of acetylated
histone H4 protein and NF-kB p65 mRNA and protein were significantly increased in the model group (P < 0.05),
while the expression levels of HDAC2mRNA and protein were significantly decreased (P < 0.05) . After treatment with
SBD or aminophylline, the expression levels of the above indexes were counteracted (P < 0.05), and the effect of
SBD was similar to aminophylline(P > 0.05). Conclusion Shenqi Bufei Decoction can inhibit bronchial smooth muscle
proliferation in rats with COPD of lung—(Q: deficiency syndrome, and its mechanisms may be related to the increase of
HDAC2 expression, which enables the deacetylation of histone H4 and results into the inhibition of NF-kB p65
expression.

Keywords: Chronic obstructive pulmonary disease; Airway smooth muscle; Acetylated histone H4; Histone

deacetylase-2; Nuclear factor—-kB p65
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JBERE, 4. HE30g, %S 15, #MEIE 15 g,
F1230g, B 15g, RHEK30g, %3 15¢ I
Z5hN7KHL 2 h, AR 30 min, YKAT 20 min, W
. DAEIIEIS , ALK, £ 40 CRYMETEK
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WS AR, w2 RHAARAR, #5:
0911022, W4 [ 5t BH B 2 e 55— B s BE B o e A
JHCEEE : 13 mg, MHHWE: 1.2 mg, WA—
FABREL: 13 mg) , BUNFIREGE) .

1.4 54l BOUEIR RS2y W SD KEL40 H, FEtL
STRIER A BRI . S AN A AR AL,
410 N, BRIEW 4L E T IE% TR P mEFRsN, H
RS LR S N SRR 2 0 A A A 2 7 vk SR R
L COPD ifi < iE A7, [ il 9k 2 W 0 G 35 48 (50
em x 70 em x 70 em, A HIBEESE R, MEE A 4
D15 emx 1.5 em S AL) o 51 RAEE 14 KL
25 % B dH (4 mL kg™ ) B N T S REE , X
PSS 200 pe - pL?t iR ZMEAEW 0.2 mL, MRA
THEMEE, HARNEEIEE 1 h (BR 20 X5/
M), R 2K, [AHERZED 4 h, BIRAAERE
T A BRER K 10 mL - ke H I E I 5 A BEER UK
5 mg-kg's B RAMIZ A T S Ml % BT 35.2
gokg o d EE (CHI YA A 2510 4 £5)1), I8 s
SHAFRER K S5 g-keo RASORAL BER NG I T S A0
5 g-kg?!, HTAEREERIK 10 mL ke #EH .
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IR ARIA W T, [EE 24 he HHLBK . (g, 1)
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WL AL (W Asm )= F- 43 L2 SMI T FL( Asmo ) - -
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W2 R (PORE . 4558 2L WAYP(um¥pm)
IR BERE LA WAsm/Pi(wmpm ) 28 -1 ILZE R
B BRI R E 3 AR, I EUE R T a4
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1.5.3 K ASM A OBk 48 H4. HDAC2 Al
NF-kBp65 M AFRIE  RAGEALEE 1.5.2 1
TR RS, MBS IRER R VB R S, SRR
YR AP TRGIN R AGR SUA B R E, e
MBI MEE AN, LBHE4IEH H4, HDAC2
FI NF-kB p65 ik FEZA TR . R Image—Pro

Plus 6.0 ZXE5- HIR AR ILEF ASM AL . it
DR, PR R /U
JEMH, BRkUI R S MOEE, BOPEH T4t
Hro

L (Western blot): B 2~4 2 & K4 Y
ASM #1241 (29100 mg), F4r21%, MR 200
pL, 13000 rmin”, 4 °C, B> 15 min, LT, #%
BCA M EmIXA & BT E e R, B
20 pg SAEFMA B, &P 5 min BHE,
10 %SDS— PAGE Hijk, 90 V 5 T HL Ik 2 1 i 15 42
VLB IR T, ARJS 120 V1 F 3k 2 TR 5 W1 M e
JEHB, 100 mA fHIRHLH 2 ho 5 %W EUH 2 Rt
1 h, 4-51MA 1 : 1000 B0 L BEAL 4 8 H4L
HDAC2 Fl NF-xB p65 —¥#1, 4 CHFEI®, MA
1 : 1000 # B HRP ARl —dt, FRWHE 1 h, U
B, A ECLIEAW, X KR EE, LI GAPDH AN
%, ] Image J EUR S HrAF o0 CBRALZH A H4 |
HDAC2. NF-kB p65K GAPDH JKFE{l ., ZBEib2H
1 H4. HDAC2. NF-«B p65H1 GAPDH [ K & A
Iy MR BEAL A B 11 H4. HDAC2 Fl NF—kB p65
FEE IR ek
1.5.4 S2iF %% F & PCR A& 1 K KL ASM 4H 41
NF-kB p65 mRNA, HDAC2 mRNA ({335  $4 Trizol
SR T R EL ASM A RNA, 840
DZE RNA R BEFAERE, i 3 sl R B E B &
B cDNA, RMAKZ 20 pL, W& 37 CHE
1 h, 95 CAEYE S5 min, A2 & PCR S 2 FE 1 A
PEAE, RVKZR 50 wL, FIH NF-kB p65. HDAC2
L2 GAPDH K¢ 551 ¥ F1 SYBR Green %t 4t
BHE PCR X FH TS89 6 e P 1 . NF-«B p65 [
SIS 5'-AGACCTGGAGCAAGCCATTAG-3',
TG FS: 5'-CGGACCGCATTCAAGTCATAG-3',
P44 F Bt 102 bps; HDAC2 F 5| F%) . 5-
CGCCTGGTGTTCAAATGC-3', FiFs|#F51: 5'-GC
CTCCTTCTTGTCTTCC-3', ¥ 3% k- Bt 232 bps; NS
W EWSIFES . 5'-GTCGGTGTGAACGGATTTG
-3, RS RS 5'-TCCCATTCTCAGCCTTGAC
-3', P4 A Bt 181 bps. SEAFUEOEE R PCR N 5%
PR TAEE 95 °C, 7 min, PCR W &514: 95 CAs
10s, 60 CiBk 30 s, 72 CHEfH 30 s; 40 PP TG
R, 72 CJFIEM 10 min, ik CT{H, FRH 27502
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1.6 Zil*EREPRJiik SR SPSS18.0 Giit # k17
Gitorr, TFETRIIH xxs £om, ZAMERR
FHE R R 7 22534, 2H 18] 22 5% PR 95 LL AR LSD £
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21 KB BN SIEF4ILE, COPD Ml Bk
LUK Ry NI W TR b7 S 0T A SN Syt 11 - N i
IREH N, 20 d 5 BN . <a, ERAE
COPD B UER R ; 2 Rt 41 R A5 B4 4
RRAVZE RS

2.2 SUEMAI BRSBTS, SiERA
FHLRAL, BERYV R RS E RN LA i AE M . IR
BE, SEEUR. FME, AREREMEE,
Oy AR B TE S R T A s, T L
JE, SGEPRAE, WSS AL, Ml RE AR W

FERIZH
E1 SAXRXSEMALFELE(HE 4@, 400x)
Figure 1

2.4 % 3E ALPE Kl ASM th £ ik 4k 4L K 11 H4.
HDAC2 il NF-«B p65 HE 14k SIEW 4 HE,
FERIZH 7, BEALZH B 11 H4 . NF-kB p65 A2 1AM
W (P < 0.05), HDAC2 H%E 4k W B FEAK (P
< 0.05) ; SEIRIAE, S Al A FE AL Al
AL 1 H4 . NF—kB p65 1975 1335 1 B FRA%
(P <0.05), HDAC2 Wy HKIAH BIGE (P < 0.05);
SNBSS 2% 7 G F = (P>
0.05), W3 2 FE 2,

2.5 Western blot £ ill ASM vh Z Wk fk 41 2 I'1 H4.
HDAC2 fil NF-kB p65 JHE 1%k SIEH K,
PRIZH 2 BEAL L 1 Ha S NF—«B p65 (%35 B i 4
(P < 0.05); HDAC2 & M # ik B FRFMP <
0.05); SR, SEAMGHE LKA AW L
AL ZH 1 HA S NF-kB p65 A BEK(P < 0.05),

PR , RAERY K, MY R, Foras
BRI, 54 COPD BRI R0, 2 i 17 28 Al
AL PR A A i, LT 1

2.3 FUEFRIIUE S Al R 5w A g, R
OB BERN ASM [ JR B BH 8 = (P < 0.05); S
RIA Ee, SHEAMIZE . A5 A E BE &
ASMC () JE 5 B B FE AR (P < 0.05) . S AMili iz 41
HRERWAZER TR 2EEL(P>0.05), W1
FE 1,

®1 BEXBRI[EEENSEFRINEHOESFENE (x25)
Table 1 The thickness of small airway wall and smooth muscle

layer in each group

415 n Flijgekg'ed? WAYP/um® wm™  WAsm/Pi/wm’ pm™
E#A 10 - 50.38£9.27 20.72+£5.05
RERIZH 8 - 130.11 £12.88°  44.98 £5.73%
SEMAA 9 352 8191 +7.54 34.69 = 4.454
FAA 9 5 84.17 6.9 36.26 + 4.64

T SIEWHILE, *P<0.05; SHEMALE, *P<0.05,

The pathological of airway wall in each group(HE staining, 400 x )

F2 FHHKR ASM PZELEZER H4. HDAC2 B NF-«B
P65 BTN H EE LB (v +s)

Table 2 The average optical density value of acetylated histone
H4, HDAC2, NF-kB p65 in ASM in 4 groups

it n FEgkgd! CEHEAEA 4 HDAC2 NF-«B p65
ERA 10 - 0.103£0.0082  0.193£0012 01430014
TRAIA 8 - 0.163£001°  0.149£0.007*  0.235+0.016*
A 9 352 0.148£0.011%  0.176£0.017%  0.177 +0.008*
R 9 5 0.138£0.0062%  0.167+0.0124  0.169+0.01*

H: SIEWAE, “P<0.05; SR, 4P <0.05,

HDAC2 [k I E (P < 0.05); S EAMIIGH S
AWMU R, ZREFIEE (P> 0.05), WLk
3 FIAE 3.

2.6 I %% E it PCR K il K BL ASM 41 41 h
HDAC2 mRNA fil NF-xkB p65 mRNA W%k 5
TEH2H A, RIZH HDAC2 mRNA 253k B B P& (P
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C. NF-«B p65 % 135k
B2 ASM Bz EHLEAER H4, HDAC2, NF—kB p65 EHFRiL(DAB, 400 x)
Figure 2 The expressions of acetylated histone H4 protein, HDAC2 and NF-«kBp65 in ASM in each group

*®3 HBHEASM ZELLEAZEH H4, HDAC2 #1 NF—«B p65
EAKRIE(rzs)

Table 3 The grey value of acetylated histone H4, HDAC2 and
NF-kB p65 in ASM in each group

ikl n filgkg' d! CBALAEH H4 HDAC2  NF-kB p65
Al 10 - 02360036 0.421:0.097 0.212+0.067
AL 8 - 0.473:0.068*  0.23:0.022* 0.399:0.081*
ZEAMIGA 9 352 0.363:0.041%  0.341x0.072% 0.273£0.064*
el 9 5 0.349:0.076*  0.334x0.08* 0.314x0.023*

. BIEWAIE, °P<0.05; SEIALLE:, *P<0.05,

LA He

NF-KB p65

GAPDH
1, 20EH4]; 3, 4 ZEAMIAAL; 5, 6 A4l 7, 8L

3 KRR ASMC AR ZELEER H4. HDAC2, NF-«B
p65 HYE B ik

Figure 3  The expression of acetylated histone H4, HDAC2 and
NF—kB p65 protein in ASM from four groups( Western blotting)

<0.05), NF-kB p65 mRNA ik i EH 2 (P < 0.05);
SRR L, S ANz A2 2520 HDAC2
mRNA #5358 T+ 5 (P < 0.05), NF-«kB p65 mRNA
FRURREE (P <0.05) . SICHTHA 52 5MA
i, ZRWIgi¥EX(P>0.05) . W4,

® 4 HHEAKRFE ASM F i HDAC2 mRNA, NF —kB p65
MRNA(27° {8 ) RIE (w +5)

Table 4 The expression of HDAC2 and NF-kB p65 (2-2¢" {H )
(x10?) in ASM in 4 groups

451 n FE Jgkged?! HDAC2 NF-kB p65
EEH 10 - 10.089 £ 0.775 0.707 + 0.058
mIZ 8 - 3379+0.199°  1.268 +0.076*
Z RN 9 352 773+0722%  0.938 +0.006
AR 9 5 7301 £0428%  0.975+0.048%
H: SIEFALE, *P<0.05; SHEEL L, 4P <0.05,

3 iTig

ASM JEBHAIAL R 2 S BUGE A BE R, 51
P, I A 2 IRAE L . 25 M IR 2L
ASM S # M A COPD "Il HA4 Pkt g5 PR AR A
ASM 5RO A i e 1 0 T U I E i 1B R
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PYAE I, TE R A Ko 1 JORE A JBT R 356 DR 4
TG,

FER W el R — A 2P R E At fE . ol
20 P A8 T 30 e AR A IR P A R T 4 R R
ek, HEMACBHERAE M £ X,
FELZF| HAT/HDAC L [EHEY, FHRARS ) 5 L
AL/ PR, TTTREAR COPD A58 K B 41
ZUrh HDAC2 3G PR R ik, JF A& 1 H4 2 Wik
KR, (RS2 R R AE AN T 5 RIAEAN B R
K0, HDAC2 MR Sl QWL 4 He £ &
PRk, AT ] 208 0 35 Rl i st

NF-«kB 1E R {5 5 % S i 18 v G P 90 IR 7,
EPUWARSRRE . RAERON . AHMLAIETE ST AR A
VIBRFR o W | A ) S AR I BRI 8 9 R S I 45 P T
LAHMIN NF-xB, NF-«kB {5 538 B i E0E 75 ASM 1
B pE T AR PR A B A PE AN, & ASM B E i AR
B O T R, NF-kB Y k14 8 Al L E ASM
HagEA,

ARSLYGEE IR LN, SIEWA R, BRI SEE
BEFN ASMC JEE B 38 55 (P < 0.05), HE/RFIIZ K
FAFTE ASM S 150 A C BEAk 40 25 1 He 1Y
13k . NF-kB p65 mRNA FIZE [ () ik 24 B i
HE (P <0.05), HDAC2 mRNA FI7E Rk 510 i
B (P < 0.05), #2785 HDAC2 FikFEA%, fEFd &
H H4 21tk E—25EE NF-«B p65 JEH 56 ik
ik, SECASM H4%H

il AR, TN, PFIGHE B AL RE 5
REPTT e TR, W 5 2 AR A o Bl 1% 1 &
e, XE BTN, WA, M, AR
YER, HIIRE RN 2R =42 . COPD JE 4+
SLR o — S INE R E . ik, FW COPD fifi<
FEIEIGIT LN B, SEAMAHRE K., £5 . b
HR. M. %56, B, RAKAN. LU
AN E R, IRZ MR 5 B AT A
Uio ARSLEEEREN, SEMAE, S ErMiiza
TR SR SIS RERT ASM 38 B SRR (P < 0.05),
AR 1 HA ER 13235 . NF-«B p65 mRNA Fl

A B FREH B (P < 0.05); HDAC2 mRNA £
EHMFEBH BT (P < 0.05), RSB ANz
P2 HDAC2 MRk, {21 LMk 8 1 He X Lk
1k, MIMFEAE NF-kB p65 LR 5%, BHIET NF-«B
S, MITTATHIABEARI R B ASM 1551
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