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Effect of Qingzao Jiufei Decoction and its decomposing agent on MP infection
Bax, Bcl-2, and Caspase-3
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Abstract: Objective To explore the effect of Qingzao Jiufei Decoction (QJD) and its decomposing agent on the expression of Bax,
Bcl-2, and Caspase-3 apoptosis protein in MP infection, in order to determine the effect target of QJD and its decomposing agent.
Methods A total of 120 balb/c mice were randomly divided into normal group (group A), model group (group B), QJD group (group
C), QJD group I decomposition agent (Group D), QJD group II decomposition agent (Group E), and azithromycin group (Group F), 20
rats in each group. Except the normal group, the other five groups were infected with MP by using the nose drop method. The
ultrastructure and apoptosis of lung tissue were observed by transmission electron microscope. The expression of Bel-2, Bax and
Caspase-3 protein in lung tissue was detected by Immunohistochemical SP and Western blot method. The expression of Caspase-3
m-RNA was detected by qPCR method. Results After MP infection, inflammation changes can be observed in the lung tissue of mice,
thickening of the alveolar wall, destruction of alveolar epithelial cells, cell infiltration, and changes in the characteristics of apoptosis.
The expression of Bel-2, Bax, Caspase-3 protein in the lung tissue of mice infected with MP was significantly increased, but the ratio of
Bcl-2/Bax decreased significantly. Compared with the group B, the expression of Bcl-2 in group C, D, and F increased, the ratio of
Bcl-2/Bax increased significantly, and the expression of Bax and Caspase-3 decreased. The difference of expression between group E
and group B was not obvious. The results of Caspase3 mRNA detection showed that the expression of group C, group D and group F
was lower than that of model group, and the change of group E was not obvious. Conclusion QJD can inhibit the cell apoptosis
induced by MP infection, and Bax, Bcl-2 were one of its effect target, in which I decomposition agent plays a major role.
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Jiti ¢ 37 JE 4K (mycoplasma pneumoniae, MP)
P L i 1= S P Dl TIN5 2/ Y AE S0 €5 3
T HRE I SRS, Tzt AR, &
BELNPIRTE RIARALRE, A5 AR R IR T J %
NN, MPH R CZR N AR X SR 4 1
B R AR, IF Ho 28 SCJE AR 4 (Cmycoplasma
pneumoniae pneumonia, MPP) £ T JLE T
WS T SIS T = R Bl . KT )LEE MPP [FIRYT
FEERHIA AR KR B & FH ORI R A BEE 254,
H & KFA N ERSR 250 KM L B b I
178NN K= U S RNTTRS - CrN e
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B AR SR 1S iR B ko, 25 ) nT L
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AR R . AR ST Bax. Bel-2. Caspase-3
T E A MRS O, X AR T 2 A A B R
NIRRT MP L], B QID AR IT )
BNVAE R
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1.1 EH

MP FrfEbk FH L T A B8 24 K57 B e 1= Be
BEREORAT . FURAEIN MP R R IR, JF
1537 °C, % 5% COp MM PRAAF TR A T
BRI 2L AR s N AT BARAR, BUE 34K,
DA% 75 s P 2100 A8 Ay v €0 I ) e v A R B2 AE A
64 A% A7 (colour change unite, CCU), KM
CCU/mL J7llE MP W, HUMHHAE 1X107
CCU/mL %M,
1.2 SKIENY)

SPF 2% BALB/c /M, fATE (20£2) g, M
e, T T KA EARAGRA R GLTH

SRR, AP A RS SCXK (D)
2013-009, ffHAHMIES SYXK (3£) 2015-0001 .
1.3 HY5EERT

QID U5 2 fid 1 B 2 K I S B B 1)
SR R ERE, S O E 2 H0) 2015 AERRBRTE,
AL T R 2 K25 Th 2 A AT it & AR B S
BIhiESh . QID U4 : &M 90 g A1 36 g.
ANZ21g. HHE30g. WM 30 g PR 21 g. &
%36 g\ #¥1= 21 g HEAEH 30 g5 QID #5771 41/
21 g A8 36 g+ FM 90 g+ REATH 30 g5 QID
P Mdl: NS 21 g, P21 gv 4 36¢g. H
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QID 477 #7757 L. #% 7 1 #=41 )7 el R s
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ZiH 8 fi & 70% CREMFAMIGIEE 2 Ik, &I
W, DS IR 4 . QID 407 47 1 5457 11
Oy IS A2 1.00. 0.61. 0.39 g/mL MR .
QID 45 &AW AAT . S J5 R A H BR 44
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mg/mL 25
22 IR, EERAT
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15254 d, 2 MEH, RN ig S EZERK: X
TR A ig S5 m 28 0R/K, BER 1 IR, 3ESE 14 do
23 HARE

IYRHEL IS 3. 7 104 14 RIATEHT (4
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21 /N B 2 SR T A 1 (1) 284k
2.5 HRIZHALLEF SP AN AL Bel-2. Bax,
Caspase-3 EH BRI

WA AAREY) Fr, RSP Sy ALl
H W8 L, 20 53 Bel-2. Bax. Caspase-3
—Pr (1:500. 1:300. 1:500), LLPBS U
PUrE MEATEXT I, DAB 24, KM BI2000 P2
Bor i RGO FTESS AT 04, 48— S HRoER
FREREE 30 e PO A, BT 8 BT
2.6 qRT-PCR ;%#NATZEZE Caspase-3 mRNA RIRIE

Caspase-3 I ¥if 5l ¥ :  5-GTGTCCATG-
CTCACGAAAGA-3’; TiF4514¥: 5-CCAGGAG-
GACCGTCAGATTA-3’, 7#K % 304 bp; WS
GAPDH , L f 51 ¥ : 5-ACCACCATGGAG-
AAGGCTGG-3", HNiiE5l#: 5-CTCAGTGTAG-
CCCAGGATGC-3’, 4 38%5 5 b BeAK 4 528 bp.
B 51900 A 5N G H R TR DRURHS I A R 2 ]

B BN WU S, Hl g e, M
Trizol $2HUAIMLA RNA. 7047 RNA 2 X 564
PE, K RNA Fism a6, TR, LU
KA RN, i\ Caspase-3 W) 5|#y, #EAT
qRT-PCR 5l o
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FREUMZH 2B 2L 1, BCA WA Sl T8 A
Eh. B 25 ng KESL, 12% SDS-PAGE HiL bk 70 2,
TR PVDF I, S%UPE B i 2 h, i
Bcl-2. Bax. Caspase-3 —Hi (FkAi%L R SP %),
4 CiR#. AP (1:5000), WE 1hE, H
2 Reik e, UL GAPDH AW Z. KA &4
Jii » F A% Quantity One X 45 [ 4517 1T @ =0 H7
H HME AL S GAPDH 4 MRS LU, 1
% H IR AN Rk K.
2.8 GFitHHn

KHI SPSS 17.0 #ATGE U437, THR SRR H]
X s Kon, IR ZE S USRS R 2507 22900, )
[) R 22 e LU R P B R DR T 2293 #T o
3 #R
3.1 /PMRATALBREHRIER

FLBE M ER A s X IR Iy f B e 2, Vi 25 1 m)
WD EARE, MpUYs), ZIBesE, A 40 R
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W, WEME 2, YRR, RNk
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P57 VAU 108 b 2 Al sl b, i ks i, 1%
W R R TR S B, RO BAA A, I
K, AT R USSR T EHERR s QID #7707 11 4l 11
b A D, R, R RS, iR
JR /R, IR P A, AV AR AL,
AT DR PR A A b s o] 7 i 2R 4 T 25 9 4 i o
%, AT, M AR MR TE S A,
I LU B AR BIRFEE, A W4T 4. &5
FILE 1.
3.2 fh¢A4R Caspase-3 mRNA RiZBIZ L

LR25H5 3771014 K, /N UL 2T Caspase-3
mRNA KV ETE (P<0.0D), SERLILLE,
RS 3 KF 77 8F 22 41 Caspase-3 mRNA KA iff
(P<<0.01), Al AN G QID 4754,
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Fig. 1 Changes of ultrastructure in lung tissue of MP infected mice in each group

B fp 8 R AL TIE RS 7 RITUG Caspase-3 mRNA %
TE/KCEW] SRR (P<<0.05. 0.01); QID #¥J5 I 41
5 QID &s AR ZERA R (P>0.05), 47 RIL
1,
3.3 ffifH%H Bel-2. Bax. Caspase-3 EHRIELLEL
MP &G S5, N EMZZ1T Bax. Bel-2 i
Caspase-3 M8 HFRIEH B & (P<0.05), Bcl-2
R AR A S LR, AN TR TR) R TR 22 S
FHEih2Em X (P<0.05), BRI HAEH

*1

ERAGI¥E N (P<005). Bax &AM
Caspase-3 £ [1 [ R K LEAN RN 0] 55 22 7 To 4o vt 2%
=X (P>0.05), Caspase-3 & [k YL 5N [H]
FIAZ HAEH ZR B3 (P<0.05). 453 LK 2 figk
2, 2y TG, SERALLE, QID &4, QID
P77 T AP %5 45 22 40 0] 1 Bax Ml Caspase-3 [
F*ik; QID &J54l. QID #J5 141, QID #J5 I
M., KbI#Hazdye] Bl Bel2 MERIE (P<
0.05).

ZR/ R AZELR Caspase-3 mRNA RiALEE (X £s,n=3)

Table 1 Comparison on mRNA expression of Caspase-3 in lung tissue of mice in each group (X £s, n =3)

Caspase-3 mRNA Kk

SSIE=A -1
A lfileke ) RS e %10 K 14K
pagidl — 1.0020.00 1.0040.00 1.0040.00 1.0040.00
I — 9.66+0.98" 9.98+1.24" 9.63+1.75" 9.52+0.64"
QID 4=y 15 8.96+0.62 7.85+1.01% 6.27+0.99% 5.98+1.04%
QID A 1 9.15 8.46+1.21 8.4640.97 72940217 5.974+1.07"
QID #J5 Il 5.85 9.28+1.40 9.2040.97 8.1241.12 8.2440.66
Rl Ty 87 2% 0.09 6.8110.42%4 6.10+0.21%4 5.2141.86% 5.0840.53%

HXRALLE: TP<001; HHIRILILLE: fP<005 *P<001; 5 QID &4l “P<0.05
P <0.01 vs control group; "P<0.05 P <0.01 vs model group; AP <0.05 vs QID group

Xt B

2
Fig. 2 Protein expression of Bcl-2, Bax, and Caspase-3 in lung tissue of mice in each group (immunohistochemistry)

QID &/

QID # )i 1

QID #Jy Il (G S 3

&4/ AHLALE Bel-2. Bax. Caspase-3 EARIE (REHLH)
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X2 RUHE/NFEAHLHEL Bel-2. Bax. Caspase-3 ERRIEHEMNE (X £s,n=3)

Table 2 Relative quality of Bcl-2, Bax, and Caspase-3 protein expression in lung tissue of mice in each group (X £s, n=3)

2H FE/(gkg ™ 5 1) Bcl-2 Bax Caspase-3

Xof - EARIN 0.162+0.002 0.170+0.003 0.166+0.005
CNIPN 0.1670.002 0.168+0.003 0.165+0.003
510 K 0.168 +0.002 0.165+0.002 0.168+0.004
814K 0.165+0.004 0.163+0.005 0.166+0.008

A - EIRIPN 0.188+0.004" 0.1870.005" 0.189+0.006™
DN 0.184+0.003" 0.186+0.003" 0.190+0.002"
%10 K 0.186+0.005" 0.189+0.005" 0.188+0.002"
%14 K 0.182+0.003" 0.186+0.003" 0.188+0.002"

QID 4 Jj 15 EIRIN 0.182+0.006"" 0.185+0.003 0.176 0.005
TR 0.189+0.001" 0.178+0.001" 0.177+0.004™
%10 K 0.187+0.008" 0.179£0.003"% 0.173+0.004"
EBVEN 0.187+0.008" 0.178+0.005™ 0.168 +0.003"

QID #¥J7 1 9.15 EIRIN 0.187+0.0017" 0.171£0.014%4 0.18840.001""*
#TKR 0.18510.004" 0.180+0.005" 0.189+0.001"
%10 K 0.184+0.001" 0.181+0.007" 0.181+0.004™
%14 K 0.184+0.001" 0.179+0.005" 0.180+0.004™4

QID #7511 5.85 EIRIN 0.191+0.0017"4 0.182+0.002 0.19340.001"
TR 0.18740.001" 0.188+0.005""* 0.189+0.000™
%10 K 0.182+0.004" 0.190+0.002""4 0.189+0.000"™
%14 K 0.183+0.005" 0.188+0.002"4 0.189+0.000™

BT 27 2 0.09 EIRIPN 0.189+0.002" 0.182£0.002 0.18140.003""
#TR 0.168 +0.005"4 0.1800.006" 0.182+0.002""
%10 K 0.168 +0.005"4 0.179+0.003 "% 0.1770.005"
%14 K 0.168 +0.005"4 0.179+0.009™* 0.177+0.006™

xRS TP<0.01; HHMAILE: *P<0.05 *P<001; 5 QID & 4l “P<0.05
*P <0.01 vs control group; “P<0.05 *P<0.01 vs model group; 4P <0.05vs QJD group

Y577 1 4L FNF] %5 7% 25 41 Bax A1 Caspase-3 [ 381X
B W T, Bel-2 MERIE B (P<<0.05). QJD
T4, QID #7Jy 1 4L A &y 77 R 4l AH b 1A
HER, MEAg#ER (P>0.05). 4520

3.4 Western blotting ;A& fHiZE4R Bel-2. Bax.
Caspase-3 EHFTILER

i T R, NEUZEZi Bax. Bel-2 Al
Caspase-3 FJH HRIEH B & (P<0.05), 2

MTTE, SHEM4HLE, QID &4, QJD &3 Mk 3,
Bel-2 - -— - - -
Bax il - -,

Caspase-3 M- 31000

. S G S S S )

GAPDH .
X T QID4J5 QID#J1 QID¥FH I PA#HE

3 Western blotting ;% ffi2H4Y Bel-2. Bax. Caspase-3 EHRIE
Fig.3 Protein expression of Bcl-2, Bax, and Caspase-3 in lung tissue detected by Western blotting
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X3 KE/NRAHLHEL Bel-2. Bax. Caspase-3 ERRIEHEME (X £s,n=3)

Table 3 Relative quality of Bcl-2, Bax, and Caspase-3 protein expression in lung tissue of mice in each group (X s, n=23)

24 FE/(gkg ™) Bax Caspase-3 Bcl-2 Bcl-2/Bax
X HE — 0.5840.05 0.7940.06 0.6340.03 1.1040.10
I — 1.1840.08™ 1.3940.02" 0.764+0.06" 0.654+0.10"
QID 475 15 0.4940.06™ 0.7240.03% 0.5240.01% 1.10+0.17%
QID I 1 9.15 0.51£0.05" 0.78£0.06" 0.45+0.07" 0.88+0.17%
QID iy I 5.85 0.93+0.05" 1.36+0.05* 0.16+0.03"4 0.17+0.02%4
Rl 7 8 2% 0.09 0.494-0.03" 0.934-0.04"4 0.5040.07 1.0240.12%

XA TP<0.05 TP<0.01; SHAIILE: #P<0.01; 5 QID &74lLLE: “P<0.05
*P<0.05 “P<0.01 vs control group; *P < 0.01 vs model group; 4P <0.05vs QJD group

4 g

MP GG, v EEGESMT, JRnEnt
Je S A0 B PR At Ry 2 o (R S R A T [RII
TERGAI, AP 40 B Tt A nT R LA 3
TRV bR B A A, ] R — i LA 2D K i
T PP 2 1 T 7 TR R ke v s 30T,
o 2 B4 L T o AR B B . T R A
A B e R 1 W S S K 8
HAPUAT- R A 2 K2R, Bax 25 Bel-2 [FYR A
K, Bax J& T{EMT-EE, Bel-2 J& T4 40l
BT IFAET R AT Bax 5 Bel-2 & A/K VR
ST EREA G AEIE R T DL I L) 2
FEXFIEE ), A2 21 T A5 5 RIS, 2 Mk
HW &SR AN, Nnyoe A dr g mn . —
H UL SRR UR A . DU IRIFS T B0,
i Bel-2 (A, Al Bax (K], 42 Bax/Bax
IR SR AAAR S, TERCE A E 1) Bel-2/Bax S
AR, BN T IA/EA i Bax [1334 , Bax/Bax
Y8 SRR 2, SR iRTmE RGN, B it
2 C'Y IS Caspase 50, featwr-t,
Caspase-3 #& Caspase X & 1 f B 1) 2 W HY
Caspase, 2P 8T FIRIEAE S5 2R .
It Caspase-3 2 2 i 48 T2 119 35 BRGNP -1~ RN SR8 1)
PATHEM. AR ER, MP Al EGESNEYE T T %
R, LT HE A Bax FIFEE N, mhidET:
H A Bel-2 ERIAID>, B0 Caspase-3 1IKIA, 2
HER Rz gy T,

JUEE MPP USSR B R i by L 3=
Rl EREARE T, TR R PERER, 1E
PRI, BTN B2 0% e 4, 14
2, AR, WOERARR R, DU AR
IETgT 5% 5 P it Bt AR, HLIRIRER
TR it 2R S A A, W7 e RO e,

FVRIT IR /N L MP G R e it . 4
JTUAS Ry, PR SE, TEITE K, B
feo VAR U AT, ARARE,
f3be. RN N2 BT Hs, BHIRR,
aAFENT, AN . 8 TR QID IR AU
XA T IHATYR 3 R T 59705 e #5751 3
ML AR MR A AR PR T HEA. A
Z, PR, HEL SRR 4. A5 RH QID i
J7 MP GG IR/, (e i) i L it 21
FITEASAA, FEM M 2 iliZH 28 Bel-2. Bax.

Caspase-3 131K, 45 BoR, MP JEGL )5 19/ Uit
MR, frr s FUSI b B 4 MmO, 40
A, I BN A B AR, W SRR 1) A
sy, T0 A A oAz i i, AROZ MRS, S,

RIMPAT RS589 o 4123 Bel-2 Bax. Caspase-3
IR TR, HiE Bel-2/Bax I R %,

HEMAML, QID 274l QID #vJy 141 & fi#y
F A MM Bel-2 R IATH 5, Bel-2/Bax {2
Jt%, Bax. Caspase-3 KI5 F[%. Horh QID 1EH
Y407, JFHARDT T IPER AR . ARSLEHTIT
FKH, PUATERZE MP FIRIBCR, FTAE 5P A
41, Bel-2. Bax JFih s, P 2T Bax (FI0H,
M S8 2 kL A (1) 28O PR, NE A AT B A I
Caspase-3, KT . QJD L1 Bel-2 [
Fik, N Bax BRIk, MI$E R Bel-2/Bax HI1H,
BH 1L Bax fLIERITE G, Ad 4 sk 0810 Hoh 577
I TP A B AL T 77 1L, i
77 T B 29 A (e QID HhiES 21 T 17 i e 1y = 22
EH o« ARSEEGERIH, QID nlfELL Bax. Bel-2 AN
A0, T Caspase-3 HIFRIE, A#4 i n] L4
THT.
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