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Abstract; Objective

inflammation and airway remodeling in mice with Mycoplasma

To study the effects of carbocisteine on airway
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pneumoniae pneumonia and its mechanism. Methods Mice were randomly divided into control group, model group,
experimental group,negative transfection group and positive transfection group,with 12 mice in each group. The control
group were inoculated with 0. 9% NaCl by nasal drip, the other groups were inoculated with Mycoplasma pneumoniae
suspension to establish Mycoplasma pneumoniae pneumonia model. After successful modeling, the experimental group
was given 10 mg - kg™ carbocisteine by intragastric administration; the negative transfection group was given
10 mg - kg ' carbocisteine by gavage + 1.0 x 10° PFU of adenovirus containing tumor necrosis factor — o — induced
protein 8 — like 2 ( TIPE2) blank control plasmid in the tail vein, the positive transfection group was given
10 mg - kg ™" carbocisteine by intragastrial + 1.0 x 10’ PFU containing sh — TIPE2 plasmid was injected into the tail
vein, the control and model groups were given 0. 9% NaCl by intragastric administration. Five groups were treated for 2
weeks with once a day. The levels of inflammatory factors in lung tissue were detected by enzyme - linked
immunosorbent assay. Airway remodeling index and p38 mitogen activated protein kinase ( p38MAPK) /activated
The levels
of tumor necrosis factor — o in control,, model , experimental , negative transfection and positive transfection groups were
(9.18 £1.92),(134.32 £24.56) ,(42.20 +8.61),(39.95 +7.77) and (74.03 £13.59) pg + mL ™" ;the levels of
interleukin — 6 were (5.80 +1.21),(65.12 £11.81),(22.94 +4.47) ,(26.11 £5.08) and (42.67 +7.97) pg - mL ™" ;the

relative protein expression levels of matrix metallopeptidase 9 were 1.00 = 0.16,3.64 = 0.62, 1.45 = 0.22,

protein —1 (AP —1) signaling pathway related protein expression were detected by Western blot. Results

1.39 £0.20 and 2. 16 + 0. 38; the relative protein expression levels of tissue inhibitor of metalloproteinases 1 were
1.00 +0.14,0.52 +0.11,0.89 £0.16,0.84 + 0. 15 and 0.65 + 0. 13; the phospho — p38MAPK/p38MAPK ratios
were 1.00 £0.16,2.74 £0.48,1.57 £0.29,1.54 £0.27 and 2. 31 +0. 36; the relative protein expression levels of
cellular proto — oncogene Jun were 1. 00 0. 14,2.25 +0.38,1.34 £0.21,1. 37 £0. 22 and 1. 98 =0. 32 ; the relative
protein expression levels of cellular proto — oncogene Fos were 1.00 +0. 18,3.07 £0.56,1.86 +0.32,1.91 +0.35
and 2. 51 £0. 44 ,respectively. The above indexes in the model group were compared with the experimental and control
groups , the above indexes in the positive transfection group were compared with the negative transfection group, and the
differences were statistically significant (all P <0.05). Conclusion Carbocisteine inhibits airway inflammation and
airway remodeling in mice with Mycoplasma pneumoniae pneumonia by inhibiting the p38MAPK/AP — 1 signaling
pathway.
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Figure 1  Comparison of pathological injury of lung tissue in each group ( % 100)
A ; Control group,0. 9% NaCl; B :Model group,0. 9% NaCl; C: Experimental group,10 mg + kg~ carbocisteine; D ; Negative transfection group,10 mg + kg !

carbocisteine + 1.0 x 10° PFU sh — NC;E: Positive transfection group,10 mg + kg ~! carbocisteine + 1.0 x 10° PFU sh - TIPE2.

2 HFPRIEX MPP /R AfZE 48 & TIPE2, MMP -9,
TIMP -1 #1 p38MAPK/AP -1 £ EBREXEAE
2 aEAl

TR BRI SEG A | BF H Y 2 0 B A e
201y TIPE2 87 A X 38 K F- 435124 1.00 0. 13
0.66 £0.11.0.87 0. 14 .0.89 0. 12 10.51 £0. 09,
MMP - 9 2 [ 4 %F 2235 K 343 512 1.00 + 0. 16,
3.64 +0.62.1.45 +0.22 .1.39 +0.20 F12. 16 £0. 38,
TIMP — 1 2 [ AH X F 3k 7K F- 43001 24 1.00 + 0. 14
0.52+0.11.0.89 +0.16.0. 84 +0. 15 fi10. 65 0. 13,
p — p38MAPK/p38MAPK {43 %] 4 1.00 + 0. 16,
2.74 +0.48 1.57 £0.29 1. 54 +0.27 f12.31 £0. 36,
¢ — Jun ZE [ AH X R IE K200 o 1,00 £ 0. 14
2.25+0.38.1.34 £0.21.1.37 £0.22 fi1 1.98 0. 32,
¢ — Fos & (A XF 35 K40 %1 1.00 + 0. 18,
3.07 £0.56 1. 86 £0.32 1. 91 +0. 35 1 2. 51 +0. 44,
BERIZH Y IR TE bR -5 5206 20 A IE H 4 FL A, PH 3
I FIRTEPR SR Y A A FE G T2 2 Y
A2 L (¥ P <0.05) , I 2,
3 ¥ HFIEE T TIPE2 3f MPP /R A H 28 {8 ¢
B F AU EF Bl SRR | R EK T R R0

BEHILL ) TNF - o \IL -6 IL — 13 . KC MCP - 1 ,
Mp F1 MPO 7K~V Wi 3 i T 1E # 4, SOD 1if ¥ 12 2
MFIEHA, FEHGIT¥ L ESFWAESI ¥R (Y

A B C D E

TIPE2 _---—l 20 kDa
GAPDH |- --“l 37kDa
A

B C D E
A oc b ppsvax Eommm— 040
NP [T ] 75 Da AP [ 40 kD

IV | 23 kD cjon [ s
AP D7 KD fos [ ] o kDo
GAPDY: [ ————] (D1

2 JFHER F BB G I 25 2 /) Bl i L 4 R S 3 1 A 3R
SN RV
Figure 2 The expression of related proteins in lung tissues of
each group was detected by Western blot

A - E refer to figure 1; TIPE2 ; Tumor necrosis factor — o — induced protein
8 —like 2; GAPDH: Glyceraldehyde — 3 - phosphate dehydrogenase;
MMP -9 ; Matrix metallopeptidase 9 ; TIMP — 1 ; Tissue inhibitor of metallo-
proteinases 1;p — p38MAPK : Phospho — p38 mitogen activated protein ki-
nase; p38MAPK : p38 mitogen activated protein kinase; ¢ — Jun: Cellular

proto — oncogene Jun;c — Fos; Cellular proto — oncogene Fos.
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Table 1 The levels of proinflammatory factor,chemokine , Mycoplasma pneumoniae (Mp) and oxidative stress were compared in each group
(xxs)

Group n TNF — a(pg - mL™") IL-6(pg - mL™") IL-1B(pg+ mL™") KC(pg+ mL™")
Control 12 9.18 +1.92 5.80 +1.21 46.71 +8.04 81.33 £15.84
Model 12 134.32 £24.56 65.12£11.81"* 110.22 +£20.37 * 214.86 +37.78*
Experimental 12 42.20 +8.61* 22.94 =4, 47* 65.29 =10. 40* 102. 10 £17. 14*
Negative transfection 12 39.95+7.77 26. 11 +5.08 69.27 +11.38 95.73 +15.55
Positive transfection 12 74.03 £13.59% 42.67£7.972 87.02 +14.59% 152.19 +26. 622
Group n MCP -1(pg - mL™")  Mp( x10° CFU - left lobe ") MPO(U - g~!) SOD(U + mg~" prot)
Control 12 53.92 +11.30 0. 00 = 0. 00 0.44 +0.07 188. 52 +35. 28
Model 12 164. 16 £24.65 74.23 £11.18* 1.55£0.26* 94.01 £18. 44
Experimental 12 69.08 =13, 78* 22.62 £4.75% 0.77 0. 12* 163. 26 +30. 99*
Negative transfection 12 74.96 +14. 62 20.45 +3. 66 0.73 0. 11 158.54 £29. 16
Positive transfection 12 127.74 22,294 48.12 +8. 642 1.24 +0.212 119.84 +22. 474

TNF — o : Tumor necrosis factor — ac;IL - 6 : Interleukin — 6 ; KC ; Chemokine ; MCP — 1 : Monocyte chemotactic protein — 1; MPO ; Myeloperoxidase ; SOD ; Supero-

xide dismutase ; Compared with control group, * P <0. 05 ; Compared with model group,”P <0. 05 ; Compared with negative transfection group,* P <0. 05.
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Figure 3
A - E refer to figure 1.
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