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Molecular Mechanism of Qingzao Jiufei Tang for Moistening Dryness
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(1. Affiliated Hospital of Liaoning University of Traditional Chinese Medicine (TCM), Shenyang 110032, China;
2. Graduate School of Liaoning University of TCM, Shenyang 110847, China)

[ Abstract | Objective; To observe the effects of Qingzao Jiufei Tang (QJT) on the ultrastructure and the
expression of cytotoxin MPN372 , aquaporin 5 ( AQP5) and pulmonary surfactant related protein-A (SP-A) in lung
tissue of mice infected with mycoplasma pneumoniae (MP) , and explore its molecular mechanism on ‘ moistening
dryness’. Method: Totally 96 SPF BABL/c mice were randomly divided into normal group, model group, QJT
group (0.3 mL/mice) and Azithromycin group (0.3 mL/mice), n =24 in each group. Except the normal group,
the the mice in other 3 groups were induced into MP infection models. On day 3, 7, 10, 14 after modeling, the
degree of pathological inflammation in lung tissue of mice was scored; the lung index and ratio of wet and dry was
calculated ; the ultrastructure of lung tissue was observed by electron microscope; the mRNA expression levels of
MPN372 and SP-A in lung tissue were detected by real time fluorescence quantitative polymerase chain reaction
(Real-time PCR) and the protein expression of AQP5 was detected by immunohistochemical method and Western
blot method. Result: After MP infection, lung pathology score and lung index were increased; the ratio of dry and

wet was reduced, and the inflammation was the most serious on day 7 as compared with the normal group; on day
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7, microvilli fell off, mitochondria swollen, and alveolar septum thickening could be observed by electron
microscope ; the mRNA expression of MPN372 in lung tissue of mice was increased and reached the peak on the
seventh day, while AQP5 protein expression and the SP-A mRNA expression were decreased and reached the valley
on the seventh day (P <0.05). As compared with the model group, the inflammation of lung tissue could be
controlled; the inflammatory changes under the electron microscope were relieved; the mRNA expression of
MPN372 was decreased, AQP5 protein expression and SP-A mRNA expression were increased after treatment with
QJT (P <0.05); SP-A and AQP5 expression levels were significantly different between QJT group and
Azithromycin group on day 14 (P <0.05). Conclusion: QJT can embody the effect of “moistening dryness” by

reducing the inflammation of the lung, reducing the content of the toxin and increasing the content of the active

substance in the lung tissue.
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15 B B 1 ( Qingzao Jiufei Tang, QIT) iR JT 4
A i 1 25 M 5 R0 O i ARCBE R S Bk T
M7 R TR R R e T 28, I
QIT LIxbA 16 7 Z 8t . QIT J5 H & i B 2 il
EEAERIEZ 0. EAEA K QIT MBFFE i, 1
T3 52 56 vh RE B 30 ) AT CT26 /)N L4517 Jes 40 M 184
T R AR RS AT 4 s N BRUML PR B A RE T, R
BB WA X /N BUVE I R G 1 5 F I AT g
il 5 191 55 i 41 T AR B 8 9 & B9 2R O B R
Je PR AR TR ) Y L A IR R RS 06 R & B
QJT B A $1 fiti & 3 J& {& ( mycoplasma pneumoniae
MP) YL AEH] . MP RS HA 1R S0 19 RRAE 15 8
AT it , MP e e i e 0 ) 0 I S 4 RS O 4 R
MW 5 R AR DR Tl
A 3| A e S VR T AT I O e T LA L 9
JEL 8 A AR AR A% B Ok T AR S T RO A E U, R
I 66 IS 0 40 0 DA A 1B P T . AR BT 5 A
MP Bt /)y B3 2H 2R 0E | I 45 4 B /K G T 2R
e i 2 T 3% M ) BT 3 3R AR A AT AR 3 QT g 4 ™ A=
S LORs s aIN
1 ##
1.1 MP gtk K&sh¥y MP bRtk FH, b = B R
R EHESHAREN , 7107 B 25 K 5= Kl s BE B
W = H 9%, SPF ¢ BALB/c /N Rl 96 H, K 7 &
(20 £2) g, MEMER P, 3K T 10T KAV HARS
BT, A 77 A 4 UE 5 SCXK (1L)2013-0009, {i
HAKIES SYXK (1L)2015-0001, 52 5 50 ) i JF e
g 7I07 i B 25 Ko S e sh W 1 B 2% 61 2 it ofe
[ 432 2015CS(DW)-003-011],
L2 ZRIAA QIT R 90 ¢, 7 75 g, A
220 g, HH 30 g, WHR+ 30 g, BT JiE 24 g, # 436 g,

Qingzao Jiufei Tang; moistening dryness; mycoplasma pneumoniae; aquaporin;

WA 20 g MLAE N 30 g Ak, H K R W T IL T
hEG R ERBER 24 )R, &1L T B RE
T 24 55 T T 3 AR I O M O IE L A 2015 4
R I 24 ) KLY 24 TR TC R A K IR 4
BT AL, 25 W 4 s A 24 LA 8 A% T0% & T i 4
M B 2 K, & O 245 W, TR C o 500 O Wk 4, ) i 7
A1 gemL R B ; B AT A R AN EOR (ARAL 2,
L 4170201) , Bl 6 g- L' 259, £t BLK 8 3#
HE S (AQPS) — $it, H ol BE-3-8% 1R B &
(GAPDH) — 4, ECM II & 11 % £ B 5 3 ( Western
blot) 6 i 35 6 e 46 B S S B BREE 1 (Tg) G 4L,
DAB & 8,357 & , BCA 2 1 51250 & (R BB A
AW TR A BR A, i S g i S 287487,
971335616 ,12108A ,12112B22,P0010) ; trizol 45 RNA
FE UL (3¢ [ Invitrogen 23 A, 4it 45 1304078 ) ;5 f&
W8 — Z W& ( DEPC ), PrimeScript'" RT reagent,
SYBR. Premix Ex Taq'™ [ 52 /E%) T8 (K i%) A BRA
A, fit5 451 BB10916S03 , BK2001 ,BK9106 ], Jif
M5 b 5t os & e RSk R BB A R 2+
i

1.3 &  TP1020 A H 3 21 21 5 K 4b B L,
EG1150 R47 i 40 3HL , RM2135 55 RS 25 46 5 1)
FrBL (F8 [ Leica 2% ®l ) ; BX5S0F4 4 & filf B2 ( H A
Olympus /A # ) ; HITACHIH-600 %I Hi 7 & {45 ( H A<
Hz v m]) s LC I B S 9 5t e i 5 5 il B =X S
( Real-time PCR) 1Y ( &Hit -+ % [/~ H ) ; BIOFUGE28RS
A I 7 3 B0 HL (78 [ Heraeus 28 &) 5 IM71 %Y i
R4, PowerPac Universal Y B 3k /% , Trans-Blot SD %!
TR R 4 (32 [FH Bio-Rad /A ] ) ;FlourChem Q %Y
B ENIC R & 48 (3£ Proteinsimple 24 ] ) ; H-
7650 HiE ST (H A BR A &AL o
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2 Fik 2.4 Western blot £ AQP5 F5 H Y £ iK5 BRI

2.1 JpeH B A K gn 2 # 96 H O BALB/c /)
AL HALE 7R354 41, IE & 4, BRI 2, QT
ol BT AT A AL, A 24 H BEALEE B AL /N BRUPRIC
PR sk . BIEFEA/NRE TERE BEEEMN
JCH %S 8], 1E % A R B/ B 5 Z8 187K 0.1 mL,
HAx 3 H/NRTE SRR BE IR T, 0 1 mL {3051 2%
g B A 1 x 107 CCU-mL™" 1y MP B,
0.1 mL/ X, #&We 3 4%, mg, QT 447
0.3 mL/H iy QIT 25517 (ig) , 1 W/d; Bl &F
HBRMALT 0.3 mL/ HIT A 85 R 25 W ig,1 K/d, %
23 d 4525 4 d,2 DRI IE R AL B A R R
(25 457 0.3 mL/ HZRIBK ig, 2k 14 d,
2.2 FRAHilss AN THERES 3,7,10,14
KBRS ARk 4 h E BUb . BR SR, #0HE
FAbBE , T T 1 18 4E & 4 /0 BU BN [, JC T #
P FTIF R s, B0 A il JU, R B0 o, 3 53 i i 4k
(i dE /R x100% ) o HoZe il bt A 4% 22K
PR 61 2, R0 A s 3 B 22 U) e, ROR R - AL
(HE) e, £ 400 B2 40 0L 42l F it o
AR, BT 37 CEIRAA T 48 h J5, R PR
HOMTETRE(TEARE) . A WAL T L
B, T -80 CUKFHARAT. 2B 7 RASE/N S i 3
IO A fili 1 20,2, 5% 13 T T G, 1 % SR ]
SE, A 25 FIA I Leica @BH#Y) H LY K, &
i WUAEL A ) A5 TR B A2 e 1, B H-7650 735 S
BT WL il 2 U I A5 W i A Ak o

2.3 Real-time PCR f{lll MPN372,SP-A mRNA %
WA AN U AL ZUECH A A 2K,
trizol 45 HU 40 A 44 RNA, MPN372"% (243 bp): I i}
2] ¥ 5'-CAGAAACACCCACAGCTATT-3'; T Jif 5
#) 5'-CACGTTGATACGCAAAGGAAGT-3",  SP-A"
(1414 bp): E#ES ¥ 5'-GTGGACAAGTGGACGGCA
TCC-3'; F W 8l 4 5'-GCAACATTTAAGCTTT
CCAGGGTC-3', Py GAPDH(528 bp) ; FiiEa| ¥
5'-ACCACCATGGAAAGGCTGG-3"; F Wz 8l # 5'-
CTCAGTGTAGCCCAGGATGC-3', 4»#F RNA fi 4 Ji
K52 B P K RNA i & & 0 5, B A R
cDNA, DL 52 5 5% 72 ) B0, i A MPN372, SP-A 1
1Y, Wi PCR P AR dE AR ) O 95 °C il A2
305,20 °C-s™ ', 1 ¥, PCR R 40 95 C
55,20 C-s™',60 °C 20 5,20 C-s~',40 MEFF,
7 Real-time PCR # WM. R A 27 &% it &
MPN372,SP-A mRNA Fik K,

- 04 .

PR A, BAC I & A7 8 1 i, KR
it 25 wg,12% SDS-PAGE Hi Kk /3 &5, > T ML 7% % 3|
PVDF B, 5% Wy ¥y W & 1 2 h, il A AQP5 — #1
(1:250) ,4 CiFR . MAH(1:5000),8F 1 h
Ja L bR ke B A, L GAPDH AN S, KK
LA S, JHE AT Quantity One X 8 F 454 #E47 &
o0, HE HWE A A& 5 GAPDH 254 i K JE
FoAE VB R 25 B 2R E R AR R KF

2.5 RAEHLUL SP AT AQPS B R Ik
T 41 2047 U U0 F Bl 4 20 0 ) -l E K, K
PR B E —H1(1:200) ,SABC =2
BB AR S0 (1:200)-BF SABC, & 4,
Y B R, ¥ GRS Ul W E AT . SR A BI2000
P 24 S o0 M 2R G0 6 BR85S B AT b7, 88— S 50
BB PR AR AR — 3, U 7 ¥ B WROG B TA L AR
JE BT o

2.6 ZriteEsr bt RAH SPSS 22.0 #E4T St 4 #r,
TR HRERH x 2 s FoR 4R 22 5 LU RCR FH L 3
TFEM UL P <0.05 HESAGIHFE L,

3 &R

3.1 XF MP & e/ LI 20 21 MPN372 mRNA % ik
O K S 1 52 ) MP gt 5, /s B 2 21
MPN372 mRNA LIk FRZe b, T 7 RiIKIEH, Z
Ja B SRR L8, QIT 3397 J5 , MPN372 mRNA
FRKF T, Rk A, B 7,10,14 KAEHYY
B (P <0.05), F 27 5 2 41 MPN372 mRNA ik
HKAFHFEE T (P <0.05) 5 5 B 5 2 R 4 AL, QIT
eSS 3 KA &2 (P <0.05) ,M7E4 7,10,14
RESTREN, LRI,

3.2 XF MP YL /N BRI 22 T 05 M 4 R SP-A mRNA
FIBE KR Em NSRS, SP-A RikK
AR, T 7T RIBRARME, Z )5 A T I (2 i &
T IERH(P <0.05) ; 5REAVA L, QIT 455 7
KItwm W , 252 a3, & i 3 T 0 % E
(P<0.05),Far % & T 1 f5 SP-A & iKIKF &
Ml F (P <0.05) ; 5B & 8 2 41 lL 3%, QJT 41 SP-A
RIKK IR B D, TH 14 REREE (P <
0.05), W2,

3.3 XF MP YL/ B 4L AQPS Kk K i 41
LUEE U W52 MP L S /D BRI 4 4
AQP5 [ RIXBWREAL, T4 10 RIMAKHEZEH
PRI (P <0.05) ; 5HBIRZ i, QIT 41 AQP5 3%
KK T, LS 10 RIbmie b & (P <
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£1 QJT xt MP /R A4 MPN372 mRNA KA RAKFHEHI (3 +5,n=6)
Table 1 Effect of QJT on expression of MPN372 mRNA in lung tissues of mice infected with MP(x +s,n=6)
2190 /g kg ™! EHRIDN TR %10 X %14 R
EH# - - - - -
i 0 - 1 1.24 £0.08 0.97 +0.02 0.89 +0.02
QJT 15 0.92 0. 06> 0.61 +0.20" 0.38 +0.09" 0.29 +0.07"
W 25 55 % 0.09 0. 60 0. 04" 0.42 +0.26" 0.36 +0.22" 0.22 +0.32"
T SRR P <0.05; ST 4 R R 41 H 8 P <0.05,
=2 QJT 3t MP B/ R EFEE4H B SP-A mRNA RZFRAKFEHHEM(x £5,n=6)
Table 2 Effect of QJT on expression of SP-A mRNA in lung tissues of mice infected with MP(x +s5,n=6)
41 531 HE/g kg™ 3K %7K %10 K 14 R
EH - 1. 00 +0. 09 1.01 0. 18 1.02 +0. 06 1.02 +0.01
LT - 0.97 £0. 04 0.54 +0.05" 0.61 +0.03" 0.73 0. 11"
QJT 15 0.98 +0. 03 0.76 0. 01% 0.93 +0.11% 1.05 £0.01%%
o] 2 By 22 0. 09 0.98 0. 08 0.89 +0.01% 0.90 0. 03% 0.94 0. 02%

EHIEHALER P <0.05; SHEMA LK P <0.05; 5K 7% F 4B P <0.05(F3~5).

0.05), kil a1 % R 4 AQPS KKK ¥ Tt (P <
0.05) ; 5PIar B Z AL H, QIT 4l a2 7 0 i & 1k,
WL 1,33, FEGEE SR, IE 4L S BE T K
116 T I s (1= U S 1194
AH 38 1% 9 1 TRV 5 A TR0 2055 A8 17 DX 3 B T Ml 96 )
e PO b 348 O ) B A R A R P 4 IR I i A
Pk T I, A RE R L SR L R) ST e K i, O
PEAT AR T 6 s TR AT 38 W QIT A B AT B
AR TR A R A I s . W 2, £ SP
AP S, B T IE WA, QIT &4, A& KA T I
AQPS5 ZE {1 BH M 3 1k £ 0 T Il 30 B8 3 2 5040, R A
o R T AR A 2 AN AR K R, AQPS FR
TR BRI, WE 3, HRERRY
B AR L, 5 IR AL A, 45 I ] R
RIZH /N BRI 40 20 AQPS PHME KRB R TR (P <
0.05) ; QITHL | Ff &7 5 2 41 5 B AL 41 1y BH M 6 3k %

3d e R e 29 kD2
7q - )

10d w—— . o D2

14d s s S W 2 D2
GAPDH /W - —— -/ |,

A B C D
ACTEH 2B B s C. QIT 415D, P4 25 K4 (B 2 ~ 4 [A])
B1 QITx/NRATHELRAS AQPS EHHF M

Fig.1 Effect of QJT on expression of AQP5 protein in lung tissues

of mice infected with MP

MIERLIG S 7 KIFIG L JH, IF B s TIEw 22 5
AT EE (P <0.05) ; SHAAH HH, QIT +
Ja H PR R IR AT R W (P < 0.05) , B 77 75 R 4
AQPS [HPER K FH T W . (P <0.05) 5 45 il 77 75 R
L, QIT 2 AQPS 35 F FH M 305 A4k &2 itk , 4
14 XERAAREME(P<0.05), &4,

F3 QIT 3 MP B/NRATALRH AQPS EARIEKFMEM(x+s,n=3)
Table 3 Effect of QJT on expression of AQP5 protein in lung tissues of mice infected with MP(x +s5,n=3)

24 5 /g kg ™! ERIPN ENISN %10 K %14 R
i - 0.57 0. 02 0.57 +0.01 0.58 +0.01 0.57 +0. 02
A - 0.43 +0.02" 0.39 +0.03" 0.35 +0. 04" 0.37 0. 02"
QIT 15 0.80 +0.012%% 0.79 +£0.03% 0.76 £0.03% 0.73 £0.01%
Fif 25 75 & 0.09 0.84 +0.03% 0.82 0. 04% 0.79 £0.04% 0.76 £0.01%

3.4 xF MP L/ BT B EE R BT 2 7
S MP LS 2% I ] /0 B R il 4 458

RE R BRPE R B Tk, T T ROBWEAE, 5 FEARE 4R
K TIEH A (P <0.05) 5/ UM 2 21138 T
.05 .
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B3 QJT X MP B /NRATALR AQPS EANLREMI M (&
B2 QJTxt MP B /REARLMU TR (HE, x400) PELAL, x 400)

Fig.2  Effect of QJT on pathological changes of lung tissue under Fig.3 Effect of QJT on AQP5 expression of immunohistochemistry

light microscope of mice infected with MP(HE, x 400) in lung tissues of mice infected with MP (IHC, x 400)

F4 QIT 3 MP RE/NRETHLR AQPS PR RIZMIFM (£ +5,n=6)

Table 4 Effect of QJT on expression of AQP5 positive in lung tissues of mice infected with MP(x +s5,n=6) %
4157 /g kg ™! EHRIPN ENIS 510 X %14 X
E# - 9.83 +0.82 9.83 +2.32 9.67 £2.16 9.50 +1.87
el - 8.28 £0.72" 4.40 +0.04" 5.01 0. 18" 6.43 +0.09"
QJT 15 8.14 £0.63 6.52 0. 02% 8. 69 =0.08% 9.43 +0. 122
] % 55 2 0.09 8.15 +0. 54 6.42 +0.04% 8.54 +0.03% 9.11 +0.09%

PR REAR, 56 7 ROV, ZJF I R HIR 2R TIE B3 23 5 RI6 77 5 /0 BLAS IUHs b 2 #a 0T T
WA (P <0.05); QIT THUE, 54 MiHZUKRE  EW;QTHEM AR RALKER TR EFMNE, W
PR REAR, TR TR (P <0.05) BORTH 7 KRie £ S,

®5 QIT MP L /NRMEBH. FRLRFEFSHEM(x£5,n=6)
Table 5 Effect of QJT on lung index,radio of dry and wet,and pathological score in mice infected with MP(x +s,n=6)

205 Flht /g kg ™! i 7] fiti 16 0/ % R4 95 BT 43/ 43
EH - #3 K 0.53 +0.05 0.280 0. 007 -
#7 KR 0.56 +0. 06 0.275 £0. 007 -
#5010 K 0.55 +0.06 0.278 £0. 009 -
#5014 K 0.54 +0.03 0.278 £0. 007 -
iR - EKIPS 0.87 0. 08" 0.222 +0.015" 7.83 +0.41
EWIN 0.95 0. 19" 0.215 £0. 009" 14.83 £1.17
10 K 0.92 +0. 14" 0.236 £0.016" 8.17 +0.75
%14 K 0.85 +0. 18" 0.237 £0.017" 13.67 +1.21
QJT 15 ERIPS 0.68 +0.03% 0.239 £0.019% 6.67 +0.82%
TR 0.69 +0.05% 0.278 0. 009% 7.83 +0.75%
10 K 0.67 £0.09% 0.276 +0. 008> 4.83 £0.75%
%14 K 0.61 0. 05% 0.278 0. 009% 3.50 1. 05%
Fy 75 55 0.09 3R 0.66 +0.05% 0.230 +0. 020 6.71 £0.95%
TR 0.68 +0.66% 0.260 +0. 022% 7.57 +0.30%
10 K 0.63 £0.07% 0.272 +0.018% 5.14 £0.38%
14 K 0.59 +0.04% 0.274 £0.017% 4.33 £1.63%
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3.5 F MP R/ BB A5 A B 2 M IE /)
B I0 25 i 76 1 Bz 200 i 45 4 S0 B A0 M I 3 T ik 0B

LA A B A0 D e R T e . MP R /N BT
TR fii 960 240 B B 0 T R I 9, A% e (8 T B A B BRAR
PR /INMRIE 2 B I AT e AL 3, M8 Ak ik o QIT YA
7R A0 M S T G 2 AT AR R R AT SR 2 A
TRABILL, I Yl b Rz 20 MOV A5 B0 IE 4 LT
AR, R BEEE 85 0L 0 e R 2F
e, War R TG, 1B b R 40 M 258 0E
W 20 R D N R A e 8 B BE AR LU S
B BUZ /NS 2, G D 2T 4 A 1 i B s B 21 /D
LI 4,

B4 QJT 3t MP /R @R B0 (B4, x8 000)
Fig.4 Effect of QJT on pathological changes of lung tissue in mice
infected with MP(SEM, x 8 000)

4 itig

Bk 2 £ BRI G 4, A
FR, R B, AU M S 5 R S o i S B U
AN € PR B A s FLAL e oA sE , SRk 2 A
i, AR fe By S il il R, AR T T
S BRI N 22 NI ST A FEAS I, 5
Wi Jif ) R D RE o B A 28 - R ZALJEUR )
“TEIRANTE TS AE R TR ok IR 2 R B
H &0, TR SR XE 0, WP IO A, R A 2R
i, Bl 2 BRSNS , FE AR A o i
T, 5 A Al A A 8~ A 25 L i 7 L K A B
PEACAE B, MP JE L 5t 25 Hh BUAR DL k28 . MP )k
Qe J m] 5 | i 0 e P A R A 7, W AR AR P A
AR, AT BEAE B 114 B A I R v 35 48R S 40 M 4
SARARL T AT ST b B MP R G AU T 4R R YA

9, [ B I DR 52 e A WA R ik, R iB7G MP
JERYLIRAS T R R RS R B QUT AT A
i MP R I 3 B8 i 368 4 i 26 B K A A T
MP — B B A A B4 U 40 g % %, {2 Kannan %)
T 2006 4 AE L E b A BT MP AH O B A T
MPN372, (R HE54) 5 H 0% 8 2 1) S1 37 57 AH 2%
oL, AT 5 | S W L 30 W A0 M I Y S AR AR T AT
T2, 51 &5 A H WA AL I A E R, 5] s il 98 =2 J 4k
it 48 KB 3 1003 T o 4G T 2 K B B9 MPN372 5 i 3iF
Y MPN372 A 78 A A 9 45 800 BT S B R 7 . i
MP Jg& Gy B, B TR 3 AL BN 1 32 4 i Ak, iR R
MPN372 Z%f $0 40 g , 3 2 /& 38 &f MPN372 n] 5 SP-
A G55 I HLE ZF A 15 32 5 B T A B B AT SP-A &%
A 0 400 O s O 9 TT 2R L B 4
HC Al i P9 A 2H 4 40 i ) 5 0 P B 48 R R i AR
AGER Y R R TR, B R R A AR
28 N R 5 i) RV A A AR I . AKGEE B R — 4
57K 7 M A I T oK o1 F 85 I A A 1 A i A
B, AQPS J2 il A /K 3 3E 2 1 i — R, BIF 5Tk B
JHL 5 0 B8 W i 34 18] 49 7K 33 T ) At 2 il 3 9 72
() T R -, RS S5 AQPS 4% 3 5 B P9 K T
AL WK R BT TR R, SP-A R il 2 T 3
P 5 2 R4 B R T I 3 3 T 5K g L 4k
P 5 L BEL 1 M Y T 40 L e 1 i v
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