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[ Abstract]  Objective To investigate the effects of Qingzao Jiufei Tang (QJD) and its decomposing agent on the
levels of TNF-a, INF-y levels of TNF- o of Qingo, P1 and AQPS5 in lung tissue of mice infected with Mycoplasma pneu-
moniae (MP) , and to clarify its molecular anti-infective mechanism. Methods One hundred-forty-four SPF grade BABL/
¢ mice were randomly divided into the normal group (group A), model group (group B), QJD group (group C), QJD de-
composition agent I group (group D) .QJD decomposition group IT Group (group E) and azithromycin group (group F),

with 24 rats in each group. Besides the group A, the other 5 groups of mice were treated with MP infection. After the mod-
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eling, the mice were given corresponding drugs by gastric gavage, and samples were obtained on the days 3, 7, 10, 14 af-
ter the model was established. The lung tissue sections were examined by histopathology, and the degrees of inflammation
in lung tissues in the mice were evaluated, and the lung index and the ratio of dry and wet lung weight ratio in the mice
were calculated. The levels of MPN372 and P1 genes were determined by qPCR assay. The serum TNF-a and INF-y levels
in the mice were assessed by enzyme linked immunosorbent assay (ELISA). The expression of AQP5 protein was detected
by Westernblot. Results After MP infection, the pathological examination revealed thickening of alveolar septum and
bronchioles, and extensive inflammatory cell infiltration in the lung tissues. The lung index was increased and the ratio of
dry and wet lung weight (P <0.05). TNF- « and INF-y cedd and was increased, and reached the peak on the seventh
day. The expression of AQPS protein showed a downward tendency, and began to gradually increase on the 14th day. Com-
pared with the group B, the expression levels of MPN372, P1 and TNF-a in the group D were down-regulated, and the ex-
pression levels of INF-y levein the group E were up-regulated from the 7th day. Conclusions QJD can control pulmonary
inflammation in mice after MP infection. The decrease of production of MP toxin MPN372 and the expression of adhesion

protein P1, the up-regulation of expression of INF-y and AQP5 proteins, and down-regulation of TNF-a expression are one

of the mechanisms of its action.
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fili % S JAR (mycoplasma pneumoniae , MP) J&
— M TR EE S A T B A AR PR Y, 2 L
FEDKARAGT i 2R A = 2 A, 20% ~ 40% #Y I
Y MP G TEC . HECR AL R B
B R 0 A R B T, 7 A SR A I O B T
CARDS 3R, S BCUEBIM > o Il 5 IR i 4
(MP pneumonia , MPP ) Hilfi R4 AE PEREAR “ T 0%,
6 AT T S5, AT DSk e B 4R T TR, AR
17 Wi, W 1 8 S, VAR 22 I A2 T T AR U
( Qingzao Jiufei decoction, QJD) E.A5 V& ilifig 48 | #5 <
FEBIRY DR, TR I7 IR IR E/N L MP G 5 H 4K
Bl ZA0E, ZE G R T OB A iy mT
S E R QID B HT MP ERY RS
QID MERLEH Gy, X HHEAT THR T W58 . AR 25%)
AIIRCRE A5, 4% QID R s A &5 I R R 4y
fife TZHFN A T ANV 40 102 K AR IE |
M RE 2R R PN 11 s MOKGE A AR 1 AE T, RAR
TF QID B H A3t ) il MP ke ot S50 H0 4 i A
FHHLEE

1 RS

1.1 ##
1.1.1 SEshy

4 ~6 JH# SPF 9% BALB/c /N 144 H AT
(20 +2) g, WEHES W FI0 TRA AV AR AR
A SCXK (1) 2013 - 0009 ], fl 3% T2 T h E 24
KA Y P [ SYXK (11)2015 - 0001 ), /K A4
BHZE e eI #E S, W IR &R 20 ~

22°C VB (50 £2)% ,12 h/12 h BRI A, 4256

UTEN
1.1.2 JHEERE

MP FrifEfk FH, HH AL 7 B2 25 K24 [ I 2 Be
FEMRE,

11,3 SEme il Ml &

YN . QID 74 NS 21 ¢ B 21 g &%
11436 ¢ 121 ¢ AF 36 ¢, HH 30 g, FM 90
g AR 30 g HAIRRA 30 g3 0 1 4. 4517 21 ¢,
8 36 ¢ FM 90 g MALI: 30 g3 R 141 NS
21 g g 21 g 2114 36 g H % 30 g WK 30 g,
1L T R B 2 K2R I B Be 112 vh B2 R it &2
B R TP 2y o A B = S e e A . i
AR L A E K R 4, BRI Ak , 204 FH 5
25 8 i 70% LM M AR I 2 W, & IF 2y
W, IRISC 00 O e 4, 43 il 5 A2 25 1,0, 61,0 39
g/mLIREK . BiTar 8 2 0 W (ARJLi 25, 41t 5 .
4170201) ,Fe i 6 mg/mL 253, HF4 25 53 ) 4°C
e
114 BHF5E

Trizol S RNA $2HU 57 ( Invitrogen, 1203406 ) ,
RT-PCR i 4 ( TaKaRa, Bk2701) , DEPC ( TaKaRa,
BBI0916S03 ), DNA marker DI2000 ( TaKaRa,
CB3301 ), TNF-a ELISA if #] & ( BOSTER,
982354956 ), INF-y ELISA i #] & ( BOSTER,
971335616 ) , AQP5 ( BOSTER, 287487 ), GAPDH
( BOSTER,14MA18) ,ECM II of Western Blotting il
R A He 45 M Ry 1eG — P ( BOSTER, 12]27C) ,
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TP1020 #1 [ 2h 2 2 /K 4b BE AL ( Leica, £8 [ ) ,
EG1150 H47 i G B AL ( Leica, 8 ) , RM2135 BLK;
HEREY) AL (Leica, 781 ) , BX50F4 B {8 ( O-
lympus ) , 7)€ & PCR AL (LC-11, 36 [H) , IMark %!
iR ( Thermo , 3 ) , PowerPacTM Universal Power
Supply H 3k FH A H 5 ( Bio-Rad , 3¢ [# ) |, Trans-Blot
SD 246 E) 24 ( Bio-Rad, 32 [H ) | FlourChem Q &
H ERIE S 2 48 ( Proteinsimple , 3¢ [F ) |, 1L i &1 2 25
ML (Heraeus , f5[E) |
1.2 ZBFHZE
1.2.1 sh¥srd

#4144 H BALB/c /NI FEHLEL TR 570 6
HEHA(AH) BB (B4 KA L (C
) SrfERl T (D ) A 104 (E 4) KBy
BHEMA(FA), B4 24 A, 35400 Rt frrid
FRE
1.2.2 AL

B A g5k, BN RIITFE O TR FE R T, 1
mL {3 AR 7] B S P A 1 x 107 CCU/mL ) MP
W 0.1 mL,EZER 5 3 d, W EFAH/DNRE T
P[RS 7] iR 5 0. 1 mL ZE18K
1.2.3 4255k

ERG ,C 40 D 4N E AT 0.3 mL/ B
ST FIHEATHE S 1 W/ H L ESE 14 A F AL, ST
BHMAEZ 0.3 mL, 1 W/ H ,EH %22 3d, 152
4 d,2 MER AF2GIRZERUKEE ;A H B AR
57 0.3 mL Z&ZWKHEE . A4/ 5 TER S
%53.7.10 14 K G255 E Aok 4 h JFEO
1.2.4 DU T RERA LI MER

FH 49% 22 58 B 1% [ 52 0 2 406 14 i s B, 17
BLUITRGHE R 29 5 wm, 75 ARG - R4 (HE) JL @578
s T WS 2 SO F A AR R ER AR AL AR B )
TR BESCHRY ) BEARARER 6 Sk VI R, Bk YT A
BEMLI 3 SRR, FH =78 M Olympus BX50 R 4i4:
Y0 B R AR UG AR o3 T AT A0 HT
1.2.5 qPCR % MPN372 P1 H&pH & &5

SRR SCRk i P 3514 .5 -TGGAT-
TCTCATCCTCACCGCCACC-3'; N #5149 :5'-CAAT-
GCCATCACCCGCGCTTAAC C-3'; MPN372 I % 51
¥.5'-CAGAAACACCCACAGCTATT-3"; T i 51 ¥,
5'-CACGTTGATACGCAAAGGAAGT-3'; N 2 = Wi R
HilhEE AL E 8 ( GAPDH) ,G1: SACC ACC ATG GAG
AAG GCT GG 3%,G2: 5°CTC AGT GTA GCC CAG

GAT GC 37, 9" H4%E 5 i BeA 2 R 528 bp, At ETN
HAERIEABHE A A BR AR A, K24/
HAVHC Y, i i 20 B W, ) Trizol $2 M 4H A £
RNA, 43#71 RNA B4l e #v: kil RNA it i
Bt JE  BEAT IFE 5%, VA RCFE S 7= 1 BRI
MPN372 \P1 5|9, #47 qPCR £,
1.2.6 I3 TNF-o  INF-y 357K 46

TGS 3.7 .10 14 KPR, 7 IR 3k B, 25
OBV AET EP LT - 80°C R TRLIA T, R
FHRAL AR JE > ELISA 5, 7 /N UM IS ' TNF-oc
INF-y & 3k 7K, 43 5 F /s B TNF-a | INF-y 1
ELISA {56, Rl F 1 e Bl R) & v B B adkA T
1.2.7 Western blot JEKil AQPS B YR

FEE AR BOC R P S S A, B0
W, —20°C KA AR AE . BCA 28 1 e B I 2 357
B E TR M, FHZE K PR L 2 45— Mk B, 4R B
WrhInA 5 x SDS EAEZE ol ,100°C 22 1 10 min,
B EREEALE 10 wh,10% SDS-5E N H Mk e e
JUE L VKA B e I 30 min, 2% BSA ZE MR B 2 h,
—PLEEMEF 2 h,4°C %, TBST 4£¥K 10 min 3
FE(3 ), ZHUEWIFE 1 h, TBST &K 10 min ¥
(3 ) . ECL &%, Fluor Chem Q & [ Jii B[l i
REE S AT RN
1.3 #it=ZEoHm

K SPSS 17. 0 #EATGE 1143 #r, 1T 98 kLR
x £ s PN AR 2E 5 BRI 2R 5 2208, P <
0.05 NESAGIFEX,

2 &R

2.1 /MRS, TR RRETES

MP YL S5, 45 B E) A /N BRI 48 250 7 s i
FERER(P <0.05) , 0 1 fin, 5 B 41Hede, 56 3
K CHF A/ U5 5 BEPF o3BG, ¢ 4T
FEFFR (P <0.05) ;55 7 K45 L hli8 50 w43 35
R, TR L THE (P <0.05) 525 10 .14 K, C 4 |
D 41 F 0048 BRI, 45 41 FEVE 4 S BRAIG, T8
e TR (P <0.05) ;5 C 418, %5 3 K E difilifs
BLEE T KD AMiFEE . IR, 55 10,14 R D 4\ E
HHR L HETS, Z 54 B (P <0.05), %
3 K55 14 R, S AU 22 5 198 B E
(P <0.05) , 45 415 5 % 18 b 22 57 39 0 e 35 1
(P>0.05),
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F1 BH/DRUMREC TR LRI r (x £5, n=6)

Tab.1 Lung index, ratio of dry and wet lung weight, and pathological scores in the mice of each group( x +s, n=6)

J34L Groups Hﬁﬁ‘éﬁ(% ) TR ' 'ﬁﬁ}iﬁﬁ
Pulmonary function index (% ) Dry/Wet ratio Pathological scores
3d 0.53 +0. 05 0.276 +0. 007 —
Adl 74d 0.56 0. 06 0.275 £0. 007 —
10 d 0.55 +0. 03 0.278 +0. 009 —
14 d 0.54 +0.03 0.278 +0. 007 —
3d 0.87 0. 08 0.215 £0. 009 7.83 +0.41
B4 7d 0.92+0.19 0.222 £0.015 14.83 £1.17
10d 0.95 0. 14 0.953 +0.016 8.17 £0.75
14 d 0.85+0. 18 0.237 £0. 017 13.67 +1.21*
3d 0.68 £0.03* 0.239 £0.019* 6.67 +0.82*
cul 74d 0.69 £0.05* 0.278 +0. 009 * 7.83 £0.75*
10 d 0.67 £0.09 " 0.276 +0. 008 * 4.83£0.75"
14 d 0.61 £0.05* 0.616 £0.009 * 3.50+1.05**
3d 0.74 +0. 07 0.220 +0. 016 7.33 +1.03
D 7d 0.71 £0.04* % 0.237 +0.018% 10.83 +0.75*
10d 0.70 0. 04~ 0.255 £0.019 *» 6.33+1.21°2
14 d 0.65 £0.06" 0.261 =0.018 * 5.67 £1.21 4%
3d 0.83 +0.08 ** 0.222 +0.018 7.00 £0.63
. 74d 0.81 £0.08* 0.242 +0.016 "~ 8.33+0.52*
10 d 0.85 +0.20 0.262 £0.019 * 2 5.67 £0.82* 4
14 d 0.80 0. 17 0.274 +0.018 " 2 4.17 £1.33* 5%
3d 0.66 £0.05 " 0. 230 =0. 020 6.71 £0.95*
ol 7d 0.68 £0.06* 0.260 £0.022* 7.57+0.30"
10d 0.63 £0.07"* 0.272 £0.018* 5.14 +0.38"
14 d 0.59 £0.04" 0.274 +0.017 * 4.33+1.63**

TE: 5 A 4LI%,P <0.05; 5 BALILER, * P <0.05; 5 C4LIL#, * P <0.05;55 3 K555 14 RIL#E,"P<0.05,
Note. Compared with the group A, P <0.05; compared with the group B, * P <0.05; compared with the group C, * P <0.05. Comparison between 3-

days and 14-days groups, *P <0.05.

2.2 FHALANXEBERIBHARFENE

R 2 /N U 9 v e i v B B A e e R
R R D0 2 4 B = i (BT 1A) o B8 20 /) B
T M IR 6 B AR A R I O i [ P
JE A S AR RN JEL | K i A AE A IR I it 76 BE
YHMAEY 5K (K 1B) , 407 g/ UG o oy ml 2D i
RGN, SR KK B B s (| 1C)
SR T 207N BURT DL /D i 58 4P 4 B i 11 T Al 2 21
JEAT W HFF R (B 1D) o a0 ffsn) T4/ SR
ERERRE 1 Kz oK e B | ¢ 2 W T P e A4 92 31 T il
HA(KEIE) , BT 87 8 28 41/ BT UL /b o 4% 14 2
i, SRCRUZH AR LY, 26 20 i A5 I S sk (T 1F)
2.3 PCR #&ill MPN372.P1 B9 mRNA 7k F

MP JBEGL 5 , A B R/ BRU T MPN372 & 8
T anE 2 s, 25T HE, 5 B A, £ H
HUTES 3 RIFIR TR, T35 7 R ERIR, 254
WEME(P<0.05) ;5 C 4LHbse 7655 7 KA D 40/
EHERAREN(P<0.05), FHER IR ENE

(P>0.05) ;%5 10 KXIF4h D 4000 F 412500 . &t
(P>0.05), EHERAREE(P<0.05);%3 K
5% 14 RIL®,C.D.FAHAERAH B EME(P <
0.05),B4 EHERILREE(P>0.05),

MP SR YL 5, 25 B[] 5 /N BRI P a3
=L, NE 3 s, 25T IR, 5 B AL, & gy
W T KIFRIA B ERIL, 270 BEME(P <
0.05) ;5 C 4L #1255 7 KAF D 40 F 422 730
BEH(P>0.05), EAEFAREME(P<0.05);
B4 Kb, S HAAZMESH TR EW(P >
0.05);5 3 RS54 14 K, B A7 T8 E M
(P>0.05),C.D.E FAAESAEBEMP<0.05),
2.4 /MRIMFEH TNF-o, INF-y &2

MP YL A B ] /N B H TNF-a 35 5234
EWTE (P <0.05) 3% 2 i, HFH 7 Kik3|
AR, 22 A BEME(P <0.05) ;25 THim, 5 B 4
LA, £ 2 T56 3 KA (P >0.05) , Hr
E AW S AR BRI B, 22 R e B E (P >
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TE A B, B, BIAIAE, C. 274, D. S0 VAL E. 20 AL F. BTar2E 53K 7R « S8 A0 MO R, Jf o 16 o 3 55, S AT BE IR
2 N IR B

Note. A. Normal group. B. Model group. C. QJD group. D. QJD decomposition agent I group. E. QJD decomposition II group. F. Azithromycin

group. Arrow; Inflammatory cell infiltration, alveolar septum thickening, bronchial wall thickening.

Fig.1 Pathological changes in the lung tissues of the mice

MPN372 mRNA
1.4
1.2
1.0 4 A
< 08 .
Z 06
g *
0.4
0.2
0
A B C A
205 (Groups)
3d 7d 10d 14d

TE A BRZE B, 27, C o0 L4, D20 L4 E. P41, 15 A HLLEL, " P <0.05;5 B411IL
B,4P<0.05;5 3 R 14 RILEE,*P <0.05,
B2 QJD Xt MP Gy /NEHZH Lt MPN372 mRNA 7K -5 00
Note. A. Model group. B. QJD group. C. QJD decomposition agent I group. D. QJD decomposition agent II
group. E. Azithromycin group. Compared with the group A, * P <0.05; compared with the group B, “ P <
0.05. Comparison between the 3-day and 14-day groups, *P <0. 05.
Fig.2 Effect of QJD on the level of MPN372 mRNA in the lung tissues of MP-infected mice

0.05);C 41 .D 4 F A THEREH 7 KIFGHI
WA, A BEME(P <0.05) 55 3 K545 14 Kb
B.CH FHESITEEMN(P>0.05),B.D.E 4%
SABEM(P<0.05),

MP G5 25 B ) a5/ BRIt 3 Y INF-y & 52
P MRS R (P <0.05) , 4058 3 i, TR 7 Kk
V(R 25T U5, 5 B 4L LbAs, 45 25445 et R] i 22
S BEME(P <0.05) ;5 C HILE,D 4H EH . F
ZH A R] R 22 F 3 W3 (P <0.05) 356 3 K54
14 R, 2T TR EME(P >0.05),

2.5 Western blot #&ill] AQP5S & B RixKF

MP G5 /NI 4R AQPS 5 H 1 A%
(P <0.05) WK 4 ~5 i, 5 AHHE,BAH
TESS 3.7 10 RIGA W REAR, 55 14 REFZ M 5t
5 B A B, % 25 44 i [a] 24 g I AQPS &
H#&IE(P <0.05) ;5 C 4l Ebis, 405 D 4 E
ARG B EVE(P <0.05) 55 7 RIFHA,F H 2%
FIEWEME(P>0.05);5 3 R5% 14 RILIK,B
HCHERLEBEME(P>0.05),D 4 EHERH
BEM(P<0.05),
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mRNA

P1 mRNA

'naa "

A B
4251 (Groups)
7d 10d 14d

A B B, 4L, COAM R T4, DAL E FIA4, 5 A HHE, " P<0.05;5 B4E, P<

0.05;55 3 K5 14 K ,*P<0.05,
3 QJD X MP B /INERABZH LU P mRNA 7K 520

Note. A. Model group. B. QJD group. C. QJD decomposition agent I group. D. QJD decomposition group 1I Group.

E. Azithromycin group. Compared with the group A, * P <0.05; compared with the group B, P <0.05. Compari-

son between 3-day and 14-day groups, *P <0. 05.

Fig.3 Effect of QJD on the level of P mRNA in lung tissues of the MP infected mice

Fz2 AA/DRULYE TNF-o &R R(x £5,n=6, pg/mL)

Tab.2 Detection result of TNF-a content in serum of the mice in each group( x £s,n =6, pg/mL)

2H5] Groups 3d 7d 10 d 14 d
A4 18.76 £2.25 18.62 £0.98 17.72 £0.71 18.34 +0.75
B #4 24.83 £1.75 44.22 +1.46 40.38 1. 65 35.56 =1.50%
cHl 24.15 £1.35 32.34 +1.45" 28.43 £1.24" 26.12+1.51"
D4 24.53 +1.70 39.02£1.44*2 35.36 £1.71 %2 31.41 £1.94 5%
E# 24.80 +1.55 43.36 £2.06% 39.42 +1.94% 35.26 +1.36%%
F4 22.23 +1.43" 28.20 +1.21*% 25.26 +1.51*% 20.83 +0.47*%

WS A4, P<0.05;5 BALILE, * P<0.05;5 C 4L, 2P <0.05;% 3 K55 14 RILEK,*P<0.05,

Note. Compared with the group A, P <0. 05 ; compared with the group B, * P <0. 05 ; compared with the group C, # P <0.05. Comparison between the
3-day and 14-day groups, *P <0.05.

3 AR INF-y EFEAMEER(x £5,n=6, pg/mL)

Tab.3 Detection results of INF-y content in serum of the mice in each group( x +s,n =6, pg/mL)

2H5] Groups 3d 7d 10 d 14 d
A4 3.58 +0.43 3.42£0.45 3.30 0. 41 3.64 =0.39
B # 6.67 +0. 83 7.33 +0. 63 6.84 +0.43 6.49 £0.71
c4l 14.62 1. 11" 16.71 £0.88 * 15.35+0.90 " 15.53 £0.56 "
D 4 13.40 +0.94 2 15.62 +0.76 * 2 14.46 £0.88 *» 14.36 +0.82*%
Edl 11.33£1.24%% 12.32£1.35*% 11.81 £0.87*% 10.96 £0.76 * »
F4 9.56+1.27*% 11.01 +0.81*% 10.71 £1.66 2 10.54 £0.97 * 2

TE: 5 A 4IHEE, P <0.05; 5 BALLEE, * P<0.05; 5 C4LLEE, P <0.05;54 3 K545 14 KILHE,*P <0.05,
Note. Compared with the group A, P <0. 05 ; compared with the group B, * P <0. 05 ; compared with the group C, * P <0.05. Comparison between the

3-day and 14-day groups, *P <0.05.
3 iig

MP SR ALE 2= 4 A58, 0T 2 a6
A B EORG R B S D RE R AL AR R UL, T ARk
TG HT MP B B LIRS 32 20 E T MPP (K&
FRALE], 045 BRI MP 4R B MUK S g R
R A f HE 8 S5 D5 I, Kannan Al

Baseman 7F S5 & BT MP EUR AH A T
MPN372, 344 1 DX 3k 45 9 W% 55 30 25 & 1 B¢

Z a5/ A ) A i AR M
R0, MF MP A Bz gniEE, FaEad H A
SRR LR RN R S e E AR B A A
XFPRG R AR 20, b i EE A2 Pl 2R
H, EAMUEA SR A —E A ST Pl
T I R 0 ) 2R SR 2 AR 4
A, TSI B 5 1) 5 S Pl BB, X o 8 A
FH IR B A 2 B A4 1 P W2 38 b B2 9 27 B2 3l , 52
AR AT BRI, IR R A S B R g R e
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A B & D
—_——

E F

W 3 day AQPS (29X 10°)
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Fig.4 Effect of QJD on the level of AQP5 protein in lung tissues of the MP-infected mice
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Fig.5 Effect of QJD on the level of AQP5 protein in lung tissues of the MP-infected mice
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